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PykoBoacTBo no akcrsyataumn (P3) cooepXuT CBeAEHUst O KOHCTPYKUMM, NpUHUMNE OEeNCTBUS,
XapakTepuctukax ypoBHeMepoB paamoBoriHoBbix BAPC 322MUN-XX, BAPC 332MU-XX (panee — ypoB-
HeMep) 1 ykasaHusi, Heobxoaumble AN Ux nNpaBuIibHOM U 6e30MacHOn aKcnyaTaumm, TEXHUYECKOro 00-
CNYXMBaHWS, XPaHEHUs1 U TPaHCMOPTMPOBaHUs. PO pacnpocTpaHseTcs Ha YPOBHEMEPbLI WCMONHEHUN
BAPC 322MU-01...BAPC 322MWN-07 n BAPC 332MI-01...BAPC 332MU-07.

Mepen Hauanom pa6oTbl C ypoBHEMEepOM BO M3b6exaHue OIMGOK Npy YCTaHOBKE U 3Kcnya-
TauMu HaCTOATENbLHO PEKOMEHAYETCHA U3YYNTb aHHOEe PYKOBOACTBO.

1 OMUCAHUE U NPUHLMN OEUCTBUA

1.1 HasHauyeHune

1.11 YpoBHeMepbl NpegHa3HayeHbl AN OECKOHTAKTHOTO HEMNpPepbIBHOrO U3MEPEHUs] YPOBHS
unn obvema coinydnx (BAPC 322MU-XX) n xugkmx (BAPC 322MU-XX, BAPC 332MWU-XX) cpea, KOH-
TPONSA U CBETOBOW CUrHanv3auny 3agaHHbIX MONTOXEHWI TEKYLLIEro YPOBHSA MUK TeKyLero obbema B Tex-
HOMOrM4yeckux M TOBapHbIX pe3epByapax, OyHKepax, TaHkax M T.M. CTauMOHApHbIX YCTaHOBKax, oTobpa-
XXEHUS U3MEPEHHOTO 3HAYeHNsi C MOMOLLBIO BCTPOEHHOrO LUMpoBOro nHamkaropa, a Takke npeobpaso-
BaHMs1 U3MEPEHHOrO 3HAYEHUS B TOKOBbINA CUIrHamM n umdpoBOM KOOOBbINM curHan cneundmkauumn RS-485
ans nocnegyowero obmeHa nHdopmMaumen ¢ ApyruMu annapaTHbiMM cpeacTBaMy aBTOMaTM3NPOBaH-
HbIX cuctem ynpasneHus (ACY).

1.1.2 BHeLwHWIN BUA HEKOTOPbIX M3 UCMOMHEHNI YPOBHEMEPOB NpMBEAEH Ha pucyHke 1.

PucyHok 1 - Mpumep ncnonHeHun yposHemepos BAPC 322MUN-XX, BAPC 332MU-XX

1.1.3 I'IpM MCNoJib30BaHUN OBYX BCTPOEHHbIX perie ypoBHEMEP MOXET NPUMEHATbCA OANnA aB-
TOMaTU4eCKoro ynpasieHnda npouecCcoM HanoJIHeEHUA-0OMNOPOXKHEHNA pe3epByapos, nnbo B KayecTBe bec-
KOHTaKTHbIX CUTHann3aTopoB ABYX HE3aBUCUMbIX NOSIOXXEHNI YPOBHA.

114 YpoBHEMEP MOXET 3KCMyaTMpoBaTbCA BO B3PbIBOOMNACHbLIX cpefax, Mpu BHYTPEHHEM U
HapyXHOM crocobax yCTaHOBKW, B TOM YWChe ANs M3MEPEHUS YPOBHSI OFHEOMNACHbIX U NIerkoBocniame-

HSIIOLLIMXCS KMAKOCTEN, Napbl KOTOPbIX B COEAMHEHNM C BO3QyXOM MOryT 00pa3oBbiBaTh B3PbIBOOMACHbLIE
cMecw.
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1.15 YpoBHEMEDP MOXET MPUMEHSITECS MPU HANU4YUMU N3BLITOYHOrO AaBneHust B paboyem pe-
3epByape U Npv NOBbLILIEHHON TeMMepaType KOHTPONMPYEMON CPeAbl, 3HAYEHWNSI KOTOPbIX YCTAHOBIEHDI B
HacTosiwem PJ.

1.1.6 YpOBHEMEDP MOXET 3KCMIyaTMpOBaTbCS B COCTAaBE aBTOMAaTU3NPOBAHHOW CUCTEMbI KOH-
TPOns B Ka4eCcTBE NepBUYHOro NpeobpasoBaTerns yPOBHSI.

1.1.7 YpoBHEMEP NO METPOMOrM4eCckUM CBOMCTBaM OTHOCUTCS K CpeAcTBam aBTomMaTtu3aumm c
XapakTepuctnkamu To4HOCTH, HopMupyeMbimn no TOCT 23222-88, 1 He NOANEXUT Nepnoamyeckon no-
BEpKe.

1.1.8 YpoBHeMep BbINONHAET cnegytowmne yHKLUn:

— HenpepbiBHOE GECKOHTAKTHOE M3MEpPEHNEe TeKyLlen OarnbHOCTM OT MIOCKOCTM MOHTaXHOro dnaHua
[0 MOBEPXHOCTV KOHTPONMPYEMOW cpedbl U Npeobpa3oBaHne ee B 3HAYEHNE TEKYLLEro YPOBHS, CBOGOAHOrO
MPOCTPaHCTBA (PacCTOSIHWSA OT MaKCMMAsIbHOTO MONIOKEHUST YPOBHST 40 €r0 TEKYLLEro MOSIOXKEHWS) Unm Teky-
Lwero obbema € y4eTOM NapameTpoB, BBEAEHHbIX MOfb30BaTENEM B PEXUME HACTPOWKY;

— npeobpasoBaHne 3HaYeHUs TeKyLlen OanbHOCTU OT MIOCKOCTU MOHTaXHOro doriaHua Ao noBepx-
HOCTW KOHTPONUPYEeMOn cpedbl B BbIXOOHON LMPOBON (KOAOBLIN) cUrHan, npeobpasoBaHue 3HaYeHus Te-
KyLLero ypoBHsi, CBOGOAHOro MPOCTPaHCTBa UMM TeKyLlero obbema KOHTPONUpyemon cpefpbl B BbIXOAHbIE
CUrHanbl: HernpepbIBHbIN TOKOBbIA, AUCKPETHLIN (KOHTaKTbl pene) u LndpoBon (KoA0BbIN);

— oTobpaxeHue pesynbTaToB M3MEPEHUI HAa BCTPOEHHOM LMEPOBOM MHAMKATOPE: TEKYLLEro pac-
CTOSIHMS A0 MOBEPXHOCTU KOHTPONMPYEMOW cpefbl — B HaTyparbHbIX €OvHULAX U3MEPEHWs, TEeKyLLEero
YPOBHSI — B HaTypanbHbIX UM OTHOCUTENbHBIX €AMHULAX U3MepeHnsi, CBO6o4HOro NpocTpaHcTBa — B Ha-
TyparnbHbIX UM OTHOCUTENbBHbBIX €AMHULAX N3MEPEHNs, TEKyLLero obbema — B OTHOCUTENbHbIX eAnHMLAax
n3MepeHuns;

— penerHylo 1 CBETOBYIO CUrHaNM3aUmio ABYX HE3aBUCUMBbIX MONOXEHWUIA TEKYLLIEro YPOBHS UMK Te-
KyLiero obbema KOHTponMpyemon cpeabl, 3aaBaeMblX NOfib30BaTeNeM;

— unaeHTudVrKaumio yCTponcTea uamepeHus npu paborte B coctase ACY;

— aBTOAMArHOCTWKY M CUTHanM3aumio OTKa30B.

1.1.9 DYHKLUMOHMPOBaHNE YPOBHEMEpPa B COCTaBe aBTOMATU3UPOBAHHOW CUCTEMblI KOHTPOIS
obecneynBaeTcs B KOMMNIEKTE CO CrieayoLWmMMm TEXHNYECKMMY CpeacTBaMu:

— nepcoHanbHbIM kKomnbtoTepoM (MABM), coBmectumbiM ¢ IBM PENTIUM Il unu Bblwe;
— npeobpa3soBaTtenem nHTepderica RS-485/RS-232;

— peTpaHcnaTopom uHTepdenca RS-485 (Ha kaxable 32 ycTponcTBa cBepx nepsbix 31);
— nporpaMmHbIM obecnevyeHremM BepXHero ypoBHS.

1.1.10 YpOBHemep He npeaHa3HavYeH O51d KOHTPOIA YypOBHA pa3aesia HeCMeLllnBaroWmMxca Xna-
KOCTEN 1, B YaCTHOCTH, An4d onpeneneHna ypoBHA I'IO,D,TOBapHOIZ BOAbI.

1.2 OCHOBHbIe TeXHUYECKUEe XapaKTepUCTUKU
1.21 HomMuHanbHas ctatnyeckas yHKuusa npeodpas3oBaHus: nporpamMmmupyemasi
1.2.2 Mpepensl Anana3oHa W3MEPEHUSA TEKyLWero ypoBHSA MMM Tekywero obbema

H ymin ... H y max , MM, MPX 3HA4€HUN OTHOCUTENBHON ANINEKTPUHECKON NPOHNLIAEMOCTY € KOHTPONUpYye-
MOW cpeapbl:

- go11,8p004 o1 600 go 15000

- g24 ot 0 go 30000

— B OTHOCMUTEIbHbIX €ANHMLAX yPOBHS unm obbema, % ot 0 go 100
MpumeyaHus.

1 MrHMManbHbI ypoBeHb H y min COOTBETCTBYET HIDKHEMY Npeaeny U3MepeHust ypOBHS KOHTPOMW-
pyemoli cpeabl, onpeaenseMoMy BUSIHEM MeLLaoLWEro OTpaXeHus! OT AHa pe3epByapa.

2 MakcumarbHbIn ypoBeHb H y max COOTBETCTBYET BEPXHEMY Mpeaeny N3MepeHnst YpoBHS KOHTPO-
nupyemon cpefpl. 3HaveHne H y max HE JOIMKHO NpeBbillaTbh BEMWUYMHBI, PABHOW PasHOCTU BbICOTbI pe-
3epByapa 1 Heusmepsiemon aanbHocTtu (N. 1.2.3, pucyHok 31). NorpelwHocTb M3MepeHUs YPoOBHS KOHTPO-
nMpyeMon cpefbl, He COOTBETCTBYIOLLENO BbilleyKa3daHHOMY TpeboBaHMI0, He rapaHTUpyeTCs.
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1.2.3 BennunHa HensmepsieMon ganbHOCTU, MM:
— ypoBHemep ucnonHeHun BAPC 322MWN-01, BAPC 322MI-02,

BAPC 332MW-01, BAPC 332MW-02 850
— ypoBHeMep ucnonHeHun BAPC 322MWN-03, BAPC 322MI-04,
BAPC 332MW-03, BAPC 332MW-04 850 npu Hpab < 800 mm, un
Hpa6+50 npu Hpab > 800 mm

— ypoBHeMep uncnonHennh BAPC 322MWN-05 ... BAPC 322MWN-07,
BAPC 332MW-05 ... BAPC 332MWN-07 850 — HMOHT, HO He MeHee,
yem Hpab6+50

MpumeyaHue - Hpab n HMOHT — cM. npumeyaHume k n.1.3.2.

1.24 [onyckaemasi OCHOBHas MOrPELUHOCTb M3MEPEHUS:

— ypoBHeMepbl ucnonHeHun BAPC 322MU-XX, Mm + 50

— ypoBHeMepbl ucnonHeHnn BAPC 332MU-XX, mm +5
1.2.5 HononHutenbHasa TemnepatypHas NOrpeLlHOCTb U3MEPEHUS:

— ypoBHeMepbl ucnonHeHnn BAPC 322MU-XX, mm / 10 °C +25

— ypoBHeMepbl ucnonHeHnn BAPC 332MU-XX, mm / 10 °C +25

MpumeyaHwme - MNorpewHocTtn no nn. 1.2.4 n 1.2.5 npu namepeHnn obbema He HOPMUPYIOTCS.

1.2.6 ,El,onyCKaemaﬂ OCHOBHaA NorpelHoCTb TOKOBOIro BbIXOAHOIo curHasnia oTHOCUTENbHO Ana-
nasoHa M3MeHeHusl Toka, %, npu Harpyake RH:

— ananasoH 0 ... 5 MA, RH <2 kOm 0,6
— pamanasoH 0 ... 20 MA, RH £ 0,5 kOm 0,15
— amnanasoH 4 ... 20 MA, RH £ 0,5 kOm 0,2

MpumeyaHue - [Npu OTCYTCTBUN [aHHLIX B 3aKas3e ypOBHeMep NOCTaBNAEeTCs C 3anporpammupo-
BaHHbIM AMana3oHoOM M3MeHeHUus Toka 4 ... 20 MA. Tpebyembili AManasoH N3MEHEHUS TOKa TakKe MOXHO
YCTaHOBUTb NPOrpaMMHO, PYKOBOACTBYACH, HanpumMep, nogpasgernom 2.8, n. 2.8.26.

1.2.7 MapameTpbl ceTU NUTaHUSA NOCTOSIHHOIO TOKa:
— HanpsikeHue, B 24
— [OMNyCTUMOE OTKIMOHEHME HanpsikeHUs1 OT HOMWHanbHoro, % 10
1.2.8 MoTpebnsiemas MOLWHOCTb, He bornee:

— ypoBHeMep ucnonHeHun BAPC 322MUN-XX, BT 6
— yposHeMep ncnonHeHun BAPC 332MUN-XX, BT 9

1.2.9 HoMuHanbHble 3HayYeHWs KnuMaTudeckux pakTopoB cooTBeTcTBYOT rpynne C4 no
FOCT P 52931-2008 n umetoT cnegyoLwime 3HayeHus:

— TemnepaTypa OKpy>KaloLlero Bo3ayxa B guanasoHe, °C oT muHyc 30 go nntoc 50
— OTHOCUTENbHag BNaXXHOCTb OKPYXatoLLero Bo3ayxa npu

Temnepatype nntoc 35 °C 6e3 koHaeHcauum Bnaru, % 0o 95
— artmocdepHOe faBreHue B AnanasoHe, klla ot 84 no 106,7

(pa3melLeHue Ha BbICOTE 0
1000 m Hag ypoBHEM MOpS)

1.2.10 [MapameTpbl KOHTPONMpPYEMOW Cpeabl:

a) Temnepartypa, °C:
—  ypoBHemep ucnonHeHni BAPC 322MU-01...BAPC 322MU-04,

BAPC 332MU-01...BAPC 332MUN-04 oT MuHyc 40 go nmoc 100*
—  ypoBHemep ucnonHeHun BAPC 322MW-05...BAPC 322MWN-07,
BAPC 332MW-05...BAPC 332MWN-07 oT MuHyc 40 go nnoc 150
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6) paenexue, Mrlla:

—  ypoBHemep ncnonHeHunn BAPC 322MU-01...EAPC 322MU-06,
BAPC 332MU-01...BAPC 332MWN-06 ot 0,09 po 0,16

—  ypoBHemep ucnonHennn BAPC 322MWU-07, BAPC 332MN-07 o1 0,09 oo 1,6

Mpumeuanue - *Mpu 0693aTENBLHOM BbINOMHEHUM YCroBui n. 1.2.9 ansa 6noka 06paboTkn ypos-
Hemepa, NoKas3aHHOro Ha pUCYHkKe 2.

1.211  YpoBeHb 1 B B3pbIBO3ALLMTDI: B3pbiBOGE3onacHoe

anekTpoobopyaoBaHue,
“B3pbIBOHENPOHULAEMas
obonouka”

1.2.12 [lapameTpbl BLIXOQHOIO KOLOBOIO (LMPOBOro) curHana: no cneundukaumnn

EIA RS 485

1.2.13 T[lapameTpbl BbIXOOHbLIX penerHbIX CUrHanoB:
— YKCIO BbIXOA0B 2
— BuUA 3aMbIKalOLLMIN KOHTAKT
—  KOMMYTUpYeMoe nepeMeHHoe HanpsixeHue, B He 6onee 280
— KOMMYTUPYEMOE NOCTOSHHOE HanpshkeHue, B He 6onee 400
—  KOMMYTUPYEMbIN TOK, MA He 6onee 100

1.2.14 CrteneHb 3awwnThl, 0becnevynBaemas 000NOYKON No

FOCT 14254-96 (M3K 529-89): IP65
1.2.15 Macca, Kr: He 6onee 30**

Mpumeyanue - **Macca yposHemepos BAPC 322MW-XX 1 BAPC 332MW-XX cneuuyanbHbIX Uc-
nonHeHun (N.1.3.2) MOXET OTNNYaTLCSA OT yKa3aHHON BENNYMHBI.

1.2.16  YposHemepbl BAPC 322MWN ogHOro WCNOMHEHMs SBNAKOTCA B3auMO3aMEHSIEMbIMU.
YpoBHemepbl BAPC 332MW ogHOro ucnonHeHns sBnsATCA B3auMo3aMeHseMbIMU.

1.217  XapaKkTepuUCTUKN HaJEeXHOCTH:

— HapaboTka Ha oTKas, u He meHee 67000
— CpOK cnyx0bl, neT 14
1.3 YcTponcTBo 1 paboTa

1.3.1 YpOBHEMEP COCTOUT U3;

— 6rnoka obpaboTku, npeacTaBnsowlero cobov B3pbIBOHEMPOHULAEMYIO NUTYIO anioMUHUEBYIO
060n0o4Ky 1 yCTaHOBMEHHbIX B Hel npuemo-nepeatoero CBY-moayns (MMM) n anekTpoHHbIX MOgynew;

— aHTeHHO-BOMIHOBOAHOW CMCTEeMbI, NpedHa3HavYeHHoN AN nepejayn u npvema usnyyaemomn u oT-
PaXXeHHOW PaauOBOJSIH, COEQUHEHHON C MOHTaXHbIM (hriaHueM, cryxawum Ans yCTaHOBKW ypoBHeMepa
Ha ¢hnaHue naTpydka paboyero pesepyapa.

BHelHWM BUA 1 cocTaB ypoBHEMEpPA NOKa3aH Ha PUCYHKe 2.

Obonoyka ypoBHeMepa MmeeT cneumarnbHyl0 CBETOMNPOMYyCKatoLLyt0 BCTaBKy, KOTOpas 3alyueHa
OT MEXaHMYECKUX MOBPEXAEHUN OTKUAbIBAIOLLENCA CTanbHOM KpbILWKOW. Yepe3 CBETONpOMnyCKaloLLyro
BCTaBKy obecrneymBaeTcs A4OCTyN K BCTPOEHHOMY LMGPOBOMY MHOUKATOPY M KHOMKaM, MMEKLMM mar-
HWTHOE ynpaBrieHne, KOTOpble MoKa3aHbl Ha PUCYHKe 3.

C nomoLLbio KHOMOK MPOU3BOAMTCHA HACTpoWka WM ynpaBfieHne pexvmamu paboTbl ypoBHeMepa.
YnpaBrneHve KHOMKamn OCYLLIECTBMSETCA C MOMOLLbI CMeumanbHOro MarHUTHOrO Knkoya, BXOAsLWero B
KOMMMEKT MOCTaBKM YPOBHEMEpA, U npefoTepaLlaoLwero JOocTyn NoCTOPOHHUX NUL K napaMmeTpam ero
HaCTPOWVKN.

JdeTtann aHTEHHO-BONTHOBOAHOW CUCTEMbl, HEMOCPEeACTBEHHO KOHTAKTMpylowme € aTtMmocdepon
BHYTPW pes3epByapa, BbIMOMHEHbl U3 MaTEPUanoB, CTOVKNX K XMMUYECKMM BO3AEWCTBUAM — HepXKaseto-
wen ctanu u ptoponnacra.



H0ANI.407629.014 P

Bnok obpabomku

BspeleoHenpoHuyaemas obonoqka

Kabenb Ne 2 Kabenb Ne 1

MoxmaxHbil chnaHey

AHMeHHO-80/1HOBOOHaA cucmema

NM

PucyHok 2 - CocTaBHble YacTu ypoBHEMEpPaA

Kpbiwka ceemonponyckarouwiell ecmaeku

KHonku ¢ MagHUMHLIM yrpagneHuem

PI/lcyHOK 3 - PacnonoxeHne KHOMOK C MarHUTHbIM ynpaslieHnem
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1.3.2 Brnok o6paboTkn ypoBHeEMepa NPUKPEMSEH K aHTEHHO-BOJSIHOBOOHOW CUCTEME C MOMO-
Wb BOCbMM OOMTOB, pacnosioXeHMe KOTOPbIX MOKa3aHo Ha pucyHke 4. KOHCTpyKuusi ypoBHeMepa Mo-
3BOSISIET, NPU HEOOBXOANMOCTH, OCYLLECTBMATL OTCOeAMHEHUE N 3aMeHy Grioka 06paboTkn 6e3 AeMOHTa-

Xa aHTEHHO-BOSIHOBOAHOW CUCTEMbI, T.e. 6e3 pasrepMeTusaLmmn pesepayapa.

PucyHok 4 - MecTa kpenneHusi 6noka o6paboTku kK aHTEHHO-BONTHOBOAHOW CUCTEME

B uensx obecnevyeHnss BO3MOXHOCTU NPUMEHEHUS YpoBHEMEPA ANs paboTbl C Pa3fINYHBbIMU KOH-
TPONUPYEMbIMU CPedamMu, Ha pe3epByapax pasfuyHbIX KOHCTPYKLMIA M pa3MepoB CYLLECTBYET psag UC-
MOMHEHUA YPOBHEMEPA, OT/INYAIOLLMXCA CXEMOTEXHWUYECKMMMU PELUEHUAMU U KOHCTPYKUMEN aHTEHHO-
BONMHOBOAHbIX cuctem (ABC). Kpome Toro, Ha 6a3e oTAenbHbIX MCMOMHEHUA AN yveTa MHAMBMAYaNbHbIX
YCINOBWIA NPUMEHEHNS1 BOBMOXHO M3rOTOBIIEHNE CMELManbHbIX UCTMOMHEHUA YPOBHEMEPA, OTINYAIOLLMXCSA
AnvHamm BonHosogoB ABC (Tabnumua 1).

Tabnuuya 1
UcnonHeHue Pa3smepbl aHTEHHO-BONTHOBOAHOM | [loNONMHUTENbHbIN
MpumeyaHve
ypoBHemMepa cucTemsbl ycunurtenb
BAPC 322MW — 01 [iBe pynopHO-AManekTprUYeCKmX Het CreumanbHbix
aHTEeHHbI .
’ WCMNOMNHEHUN He
BAPC 322MU — 02 D =120 mm, L = 194 mm, EcTb
B = 120 mm npeaycMoTPEHO
BEAPC 322MU — 03 [1Be pynopHO-ON3NEKTPUYECKNX Het CneumnanbHble
aHTEHHbI, WCMOJTHEHUS:
D =120 mm, L = 194 mm, M3MEHEHWNE TOSbKO
BAPC 322MWN - 04 B = 120 MM Ectb Hpa6
BAPC 322MU — 05 OBe pynop:?-'-fem::jmpmqecmx Het
D = 120 mm, L = 194 mu CheumarnsHoie
BAPC 322MW - 06 B = 1’20 MM ’ Ectb WCTOJTHEHUS:
N3MeHeHune
[1Be ananexkTpnyecknx HMOHT 11 Hpa
BAPC 322MWU — 07 | cTep)kHeBbIX aHTeHHbI, D = 21 MM, Het
L =290 mm, B =60 mm
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UcnonHeHue Pa3mepbl aHTEHHO-BONTHOBOAHOM | [lonoNHUTENbHbIN Moumeyanme
ypoBHeMepa CcUCTeMbI ycunurenb P
[1Be pynopHO-AN3aNeKTpUYeCKuX
aHTEHHBI,
BAPC 332MU - 01 D =120 mm, L = 194 mm, Het ChoLary
B = 120 MM tmarsh
WCMNOSTHEHUI He
[lBe pynopHO-AManeKkTpruyecKmx NpeaycMoTPeHo
aHTEHHbI,
BAPC 332MWU - 02 D = 145 mm, L = 246 mm, Ectb
B =145 mm
[1Be pynopHO-AN3aNEKTpUYECKUX
aHTEHHBI,
BAPC 332M1 - 03 D =120 mm, L = 194 mm, Het CneuunanbHble
B =120 mm MCMOJTHEHUA:
[iBe pynopHO-AManeKkTpruyecKmx U3MEeHEeHWe TOmNbKO
aHTEHHBbI, Hpab
BAPC 332MWU - 04 D = 145 mm, L = 246 mwm, Ectb
B =145 mm
[1Be pynopHO-AN3ANEKTPUYECKUX
aHTEHHBI,
BAPC 332MWU - 05 D =120 mm, L = 194 mm, Het
B =120 mm
CneunanbHble
[lBe pynopHO-AManeKkTpruYeCcKmx ACTONHEHWS:
aHTEHHbI,
BAPC 332MW — 06 D = 145 mm, L = 246 mwm, Ectb H,\an“:(:HMe:gZﬁ
B =145 mm
[iBe ananexkTpnyeckux
BAPC 332MWN — 07 | cTepXHeBbIX aHTEHHbI, D = 21 MM, Het
L =290 mm, B =60 mm

MpumeyaHue - O603HaYeHUs, ncnonb3yemole B Tabnuue 1:
D — anameTp packpbiBa pynopHON aHTEHHbI NN AnamMeTp cpeHen YacTu CTEPXKHEBON aHTEHHBI;
— L — anvHa aHTeHHbI;
— B — pacctosHue mexay LleHTpaMu aHTEeHH;
— Hpab — pasmep pabodyelrt 4YacTM ypOBHEMepa OT MOHTaXHOro draHua [0 Kpas aHTEeHHO-
BOMHOBOAHOWN CUCTEMBbI;

— HMOHT — pasmep MOHTaXHOW YacTu YPOBHEMEpPA OT MOHTaXHOro ¢hriaHua A0 KPbILLKM CBETOMNPO-
nyckaroLlen BCTaBku Ha 6rioke o6paboTku.

1.3.3 B0O3MOXHOCTb NPUMEHEHNST KAKOro-Nimbo M3 MCMOMHEHUI B KaXXOOM KOHKPETHOM Criyyae
onpeaensieT COBOKYNHOCTb TakUX MapaMeTpoB, Kak:

—  KO9I(PULUMEHT OTpaKeHUss OT MOBEPXHOCTU KOHTPOMNMPYEMOMN Cpefdbl, B CBOK ovepeb 3aBuUCH-
LA OT €€ AMINEKTPUYECKON MPOHULAEMOCTMU;

— 3aTyxaHue pagvocurHana B KOHTPONMPYEMOW cpefe, Onpedernsioliee ypoBeHb OTPaXEHWUst OT
[OHa pesepByapa;

— (bm3nyeckoe COCTOSHME CaMOWn cpedbl U ee MOBEPXHOCTU, AMana3oH U3MepeHns, KoHdurypauus
pesepByapa u T. A.

Bbibop ncnonHeHus ypoBHemepa, Hambonee NonHO COOTBETCTBYHOLLEro YCNOBUSAM JKCNnyaTaumu,
NPOM3BOAMT NPeanpUATUE-U3roToBUTENb HA OCHOBAHUWN AaHHbIX, NPefocTaBnsemMblx notpedbutenem (3a-
Ka34mKoMm) Npu 3anorHeHN ONPOCHOrO NNCTa.

Mpu camocToATENBLHOM onpeaeneHnn 3aka3umkomM UCMNOJNIHEHUSI YpOBHeMepa npeanpustue-
MU3roToBUTESNb HE MOXET rapaHTUpPoOBaThb NPaBUSIbHOCTL (PYHKLUMOHUPOBaHUS YPOBHEMepa.

1.34 Llenn nntaHmna, TOKOBOro, penenHbiX 1 UHTEPdENCHOro BbIXOAOB BbIBOAATCS U3 B3PbIBO-
HenpoHuLaeMon 000moYKkM Yepes crneyunanbHble B3pbiBoOe3onacHble kabenbHble BBOALI NO ABYM kabe-
nam anuHon 1,2 M Kaxabii.
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1.3.5 MpuHumn paboTbl ypoBHemMepa coctouT B creayowem. C  MNOMOWbLKD aHTEHHOo-
BONTHOBOAHOW cucTeMbl nepeaatymk MMM nsnyyaeT pagnoBOSiHY C NepUoaNYECKN MEHSIOLLENCS YacTo-
TOW B HanpaBfeHWM NOBEPXHOCTU KOHTponmpyemon cpedbl. OTpaxkeHHasi OT NOBEPXHOCTM KOHTpOnupye-
MOV CpeAbl PaanoBofiHa, NPUHMMaeMas TaKkke aHTEHHO-BONHOBOAHOW CUCTEMOW, nonagaeT B NPUeMHUK
MMM yposHeMepa. B pesynbTtate B3auMOAENCTBUSA U3MYYEHHOrO cuUrHana u curHana, oTpaXkeHHOro no-
BEPXHOCTbIO KOHTPONMPYEeMOWn cpedbl, B NPUEMHUKE YpOBHEMEPA BbIAENAETCH CUrHamn ¢ 4acToTon, npo-
nopLMoHanbHOW JanbHOCTU A0 3Ton noBepxHocTu. CurHan obpabaTbiBaeTcs MO cneumanbHOMY arnro-
pUTMY MWKPOMPOLIECCOPOM, C NMOMOLLLI0 KOTOPOrO MPOUCXOAMT BbIYUCIIEHWE TEKYLLEero paccTosHusA OO
KOHTpONuMpyemou cpeabl, NpeobpasoBaHme ero B TEKYLLUA YPOBEHb UK TeKyLmi o6bem n otobpaxeHune
TpebyeMoro 3Ha4yeHus Ha BCTPOEHHOM UMGPOBOM MHAMKaTope. O4HOBPEMEHHO TEKYLLUMI YPOBEHb WK
Tekywmin obbem npeobpasyeTcs B LMpoBOA curHan Ha UHTEPEENCHOM BbIXOAE U B CUrHam TOKOBOMO
BbIXOAa, KOTOpble MOryT UCMONb30BaTbCA ANna nepegayn nigpopmauun 8 3BM munmn BTopnyHbIn npeobpa-
30BaTeNb AN AUCTaHLMOHHOW UHAMKAUUK pe3ynbTaTa M3MepeHus.

Bnarogaps oTCyTCTBMIO HEMOCPEACTBEHHOIO KOHTaKTa C KOHTPONMpyemMown CPefon U NpYMEHEHUo
pasgenbHbIX aHTeHH — odHa Ha nepepgady, Apyras Ha npueM paguvoBOfH — ypoBHemep obecneuyvsaeT
BbICOKYIO TOYHOCTb U3MEPEHUS U CTabuNbHOCTb MOKa3aHU He3aBMCUMO OT BO3AEWCTBUA AecTabunusu-
pytoLmx hakTopoB (LUMPOKUIA AnanasoH TemnepaTtyp, arpeCCUBHbLIV XapakTep KOHTPOMNMPYEMON U OKpY-
Xatolen cpeq, ncnapeHvs unm 3anblifeHHOCTD).

1.3.6 dopmaT BblBOAa pesyrbTata U3MEPEHUS Ha BCTPOEHHbLIN LMMPOBON MHOANKATOP B PeXu-
Me mamepeHus u cdopmaT BBOAA YMUCMOBBLIX 3HAYEHUA B PEXUME MPOrpamMMHON HACTPOMKM OAMHAKOB.
dopmat nmeetT Bug XX XXX ona gaHHbIX, UMeowmx pasmepHocTb “MeTp” 1 Buag XXX.XX ans gaHHbIX,
UMELLNX pa3MepHOCTb “NPOLEHT”.

1.3.7 PenenHasa v cBeTtoBas curHannsaums OByX HE3aBUCUMBbIX MOMOXEHUIN TEKYLLLEro YPOBHS,
cBOoOOAHOrO MPOCTPAHCTBA MMM TeKyLLero ob6bema KOHTpoNupyemon cpeabl obecneunBaeTcs npu 3aga-
HUM Monb3oBaTeneM [OBYX YCTaBOK cpabaTbiBaHWs Ha Kaxgoe M3 BCTPOEHHbIX pene: yctaBkm 1 u
ycTaBku 2. [pyn 3TOM B 3aBUCUMOCTM OT pexuma OTOOpaKeHusi YpOBHEMEPOM pe3ynbTata M3MepEHUs
npv NporpaMMMpOBaHNN YCTAaBOK HEOOXOAMMO YUMTbIBATb CrieaytoLLee:

— Mpu OTOBPaxXeHNM TeKyLLEero pacCTosiHNS YCTaBku He 3adencTBytoTcd. B aTom pexuvme otobpaxe-
HUS perne He akTMBHbI (BLIKITIOYEHbI) U1 HE U3MEHSIIOT CBOE COCTOSIHME MpU Nepexofe B 3TOT Pexum 13
OPYIVX PEXUMOB 0TOBpaXeHns;

— Mpu OTODpaKeHMM TEKYLLEro YPOBHS B KA4eCTBE YCTaBOK MCMOJb3YHOTCA 3HAYEHUS YPOBHS KOH-
Tponupyemowu cpeapl;

— npu oTobpaxkeHnn cBOBOOHOrO NPOCTPAHCTBA B KAYECTBE YCTABOK MCMOMb3YOTCH 3HA4YEHNS CBO-
60oHOro NPOCTPaHCTBAa, NPU 3TOM TOYKOW oTcYeTa (Hynem) sHaveHunin ABnaetcs H  max, PUCYHOK 31;

— npu oToBpakeHn Tekyllero obbema B Ka4eCTBe YCTaBOK UCMOSb3YOTCA 3HAa4YEHUs1 YPOBHS KOH-
Tponupyemowu cpeapl.

B 3aBMCMMOCTU OT 3agaHHbIX 3HAYEHWI YCTaBOK Jlornka paboThbl pene aBToMaTUYecku onpegensieT-
cs cnegytowmm obpasom:

— €eCnu 3HayeHue ycTaBkn 1 Borblue 3HaYeHus yCTaBkM 2, TO pene BKIoYaeTCs, Koraa nokasaHus
ypoBHeMepa bornblue ycTaBk/ 1 1 BbIKIIOYAETCS, KOrAa nokasaHusa ypoBHEMepPa MeHbLUe YCTaBKu 2;

— €eCcnu 3HayeHue ycTaBku 2 Bomnblue 3Ha4YeHUst yCcTaBku 1, TO pene BKIIOYaeTCH, Korga nokasaHus
YpOBHEMEepa MeHbLLE YCTaBku 1 1 BbIKNOYAETCS, KOrga nokasaHus ypoBHemepa 6onbLue ycTaBku 2;

— €eCnu 3HayeHue ycTaBkn 1 paBHO 3HAYEHUI0 YCTaBku 2, TO foruka paboTbl pene Takas xe, Kak B
cuUTyaumm, korga 3HavyeHue yctaBkm 1 6onblue 3HayYeHUs yCTaBku 2.

1.3.8 B ypoBHemepe npeaycMOTpPEHO ranbBaHWYeckoe pasgerneHue Lenen ycTpoMcTB, Moa-
Krntoyaembix K MHTepENCHOMY, TOKOBOMY U penenHbiM BbIXo4aM, Mexay coboi M OT uenu nuTaHus 1
“kopnyca” 06onoykm 6rioka o6paboTku.

1.3.9 [ns paboTbl TOKOBOro BbIx0Aa YPOBHEMEpPA TPEOYETCA BHELUHUA UCTOYHUK NMUTAHUS NO-
CTOSIHHOIO TOKa C HOMWHanbHbIM HanpskeHvem 24 B + 10 % n TokoM Harpy3sku He meHee 100 mA. [o-
MycKaeTcs B Ka4eCTBE BHELUHEro WCTOYHMKA MUTaHWMS TOKOBOIO BbIXOA4A MCMONb30BaTb CETb MUTAHWS
ypoBHemepa. [pu 3TOM Lenu NuTaHMsa TOKOBOTO BbIXOA4a MOAKIHYATCHA napannenbHO LensMm cetu nu-
TaHWsl ypoBHEMepa, HO He obecnedrBaeTCs ranbBaHM4YECKoe pasgenieHne yCTponcTBa, NOAKIMHYEHHOTO K
TOKOBOMY BbIXOAY, OT ypoBHEMepa (CM. npunoxeHue b).

1.3.10  TokoBbIf BbIXOA YPOBHEMEpPA aKTUBEH Npu O0ToBpaxkeHnM cBOGOOHOro NPOCTpaHCTBa, Te-
KyLLLero ypoBHs unun Tekywero obbema. MNMpu oTobpaxkeHnn TekyLero paccTosHMsA TOKOBbIN BbIXOA HE ak-
TMBEH: 3Ha4YeHue curHana TOKOBOro BbixOA4a MOCTOAHHO WM pPaBHO BEpXHeMy npeneny yCTaHOBMNEHHOro
AnanasoHa nameHeHus no nn. 1.2.6.

10
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1.4 Ob6ecneyeHue B3pbIBO3aLUTDI

1.4.1 BapbiBoGE30MacHOCTb ypoBHEMEpPA ObecnevmBaeTcs 3a CYET:

— 3aK4YeHMs TOKOBEeAYLMX YacTel BO B3PbIBOHEMPOHMLAEMYO 00O0MOYKY CO LieNneBow B3phbl-
BO3aLLMTON B MeCTax COMpPSKEHUs geTanen 1 y3noB B3pbIBOHENPOHMLLAEMON 000M0YKM, CNOCOGHYI0
BblAepXaTb JaBneHne B3pbiBa M UCKITIOYUTL Nepegady B3pbiBa B OKPYXKatoLLyl0 B3pbIBOOMACHYH cpe-
ay. MNMpo4HOCTb B3PbLIBOHENPOHMLAEMON OOOMOYKM NOATBEPXKOAETCA pe3ynbTaTaMy COOTBETCTBYHOLLMX
UCNbITaHWIA, NPOBOANMBIX NPEANPUATUEM-U3TOTOBUTENEM;

— OrpaHM4YeHus TeMnepaTypbl HarpeBa Hapy»Hbix Yacten (He 6onee 200 °C);

— kabenu BBegeHbl B 0605104Ky npsimbim BBogom cornacHo MOCT 30852.1-2002;

— MpefoxpaHeHust OT CaMOOTBUHYMBaAHUSA Pe3bbOBbIX COEAMHEHWI, KPENALWMX aeTanu u cbopoy-
Hble eQNHWLbI YPOBHEMEPA;

— Hanuuus npegynpeauTenbHOM HaAMMCK Ha KpbilwKe kopnyca “OTKpbiBaTb, OTKITIOUYMB OT ceTu”.

142 YpoBHEMEP WMEEeT MapkupoBky B3pbiBo3awmtbl «lExdIIBT3 X», cooTtBeTcTBYET
TpeboBaHusaM TexHudeckoro pernameHta TP TC 012/2011, crangaptoB [OCT 30852.0-2002
(M3K 60079-0:1998) n TOCT 30852.1-2002 (MOK 60079-1:1998).

14.3 YpoBHEMEP MOXET yCTaHaBnMBaTbCA BO B3PbIBOOMACHBLIX 30HAX MOMELLEHUN N Hapyx-
HbIX ycTaHoBoK kraccoB 1 n 2 no NOCT 30852.9-2002 (MOK 60079-10:1995) (knacca B-la cornacHo
rmn. 7.3 NMY3) B cootBeTcTBUM € TpebosaHuamu TOCT 30852.13-2002 (MK 60079-14:1996).

1.5 CneuunanbHble YCrOBUSA NPUMEHEHUsA

1.51 3Hak X, MCNONb30OBaHHLINA B MapKMpoBKe B3pbIBO3alNTbIl, yKa3blBaeT Ha criegyruine
cneuynanbHbl€ YCIoBUA 6esonacHoro npnmeHeHnd ypoBHemMepa:

— BCe BHelHWe kabenbHble coeguHeHUs ypoBHEMepa B npedenax B3pbiBOONACHOW 30HbI SOSMKHbI
ObITb NPONOXeHbI B CTanbHbIX Tpybax anameTpom 3/4 AloriMa, B COOTBETCTBUM C 3TUM Ha LUTyLEepe Kax-
Aoro kabernbHOro BBoAa UMeeTcs OTBeTHas pesbba;

— [ANS BbINOSIHEHMS MPOMEXYTOYHbIX COeauHeHn kabenen ypoBHemepa ¢ Kabensmu OT BHELUHMX
YCTPOWCTB HEeOBXOAMMO MCMNOMb30BaTb MPOMEXYTOUHbIE KIEMMHblE KOPOOKM BO B3pbIBO3ALLMLLEHHOM
WCMONHEeHNW, ycTaHaBnMBaeMble Ha TPyOHble CoeauHEeHMs.

1.5.2 UepTexn cpenctB  B3pbiBO3alMTbl  ypoBHemepa wucnonHeHnin BAPC  322MN-XX
n BAPC 332MUN-XX nprBeneHbl B NpUoxeHun A.

1.6 YKkaszaHunsa mep 6e3onacHocTu

1.6.1 Mo cTeneHn 3aWnTbl OT MOPaXKEHUS SMNEKTPUYECKUM TOKOM YPOBHEMEP WCMONTHEHUN
BAPC 322MWN-XX n BAPC 332MWN-XX cooTtBeTcTBYyeT knaccy |l npn obaszatensHom cobniogeHun tpebo-
BaHW K uctouHuky nutaHus no FOCT 12.2.007.0-75, pasgen 2.

1.6.2 [ns 3awmntel oT nopaxeHuna 3N1IeKTpN4eCKMM TOKOM npu Cﬂy‘-lﬂl?lHOM NMPUKOCHOBEHUUN K TO-
KoBeayuiMm 4acTtAaM B ypoBHeMepe npeayCcMoTpeHbl crneayrwne cpencrea:

— 3awmTHas 0bonoYKa;
— Oes3onacHble CBEPXHU3KME HanpsaxeHna BoO BCeX BHELWWHUX U BHYTPEHHUX ANEKTPUHECKUX Lendx;
— 3aWwuTHOE 3a3eMrieHne 1 (Unun) 3aHyneHne.

1.6.3 MHTEHCMBHOCTL 3N1EKTPOMArHMTHOroO Monsi Ha pacctosiHim 6onee 1 M OT ypoBHeMepa 3a
npeaenamm OCHOBHOTO NenecTka AuarpaMMbl HAaNpPaBNEeHHOCTW He MPEBbILLAET 2,5 MKBT / cM?, UTo HuKe
npegensHo gonyctumon no FOCT 12.1.006-84 3HepreTMyYecKomn Harpyskn Ha opraHuam 4enoBeka. Bpewms
npebbiBaHWs YyenoBeka BONM3N ypoBHEMEpPA He orpaHmyMBaeTcs. [1py akcnnyartaumMm ypoBHEMeEpPa 3riek-
TPOMarHWTHOE MNofe MU3nyyYeHus fiokannayeTcst BO BHyTpeHHeEM o6beme paboyero pesepsyapa.

11
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1.6.4 YpoBHEMED OOIMKEH 0OCIYXMBATLCHA 3NMEKTPOTEXHUYECKMM MEPCOHANOM, UMEKLLMM KBa-
NMdUKALNOHHYO Tpynny no anektpobesonacHocTn He Hke |V B cooTBeTCTBMU C “lMpaBunamm TexHu4e-
CKOW 3KCMyaTaumm 3neKTpoycTaHoBOK notpedutenen” (MTI3MN).

1.6.5 YpOBHEMEP HE YYBCTBUTESIEH K BMMSIHUIO PaAMONOMEX M He CO3daeT NMomex paauornpue-
My. ObecnevmBaeTCcs KOHCTPYKLMEN.

1.7 MapkupoBKa u niiom6upoBaHue

1.71 Ha Tabnuuke, pasmeLlleHHo Ha Grnoke ob6paboTky ypoBHEMEpa, ykasaHa criegyloLlas
WUHopmMmaumsa:

— HasBaHuWe CTpaHbl M HaMeHOBaHWe NPeanpUATUS-M3rOTOBUTENS;
— TUN YpOBHEMEPA;

— 00b03HaYeHne TEXHNYECKUX YCIOBUIA;

— MapKMpOBKa B3pbIBO3aLLMUTbI M N306paxkeHne crieuparnibHOro 3Haka B3pbiBO6e30nacHOCTY;
— [AmanasoH pabouyux Temnepartyp;

—  3HA4YeHMs HaMPSHKEHUS MUTaHNA YU MakCUMarbHOW NoTPe6AeMon MOLLHOCTY;

— Kopg cTeneHu 3awmTbl, obecnednBaemon obonoykon, no FOCT 14254-96 (MK 529-89);
— 3aBOACKON HOMep YpOBHEMEpa;

— Mecsl U rof, U3roTOBJIEHNS;

— HOMep cepTudmKaTa COOTBETCTBUS;

— HOMep UCMOJHEHUS] yPOBHEMEPA;

— 3Hak 3a3eMrieHus.

MapkupoBka (KpoMe HoOMepa MCMONMHEHWS YPOBHEMEPA, 3aBOACKOTO HOMepa U AaTbl U3rOTOBIEHMS,
HaHOCWMbIX FPaBMPOBKOIA) BbIMONMHeHa oToXMMUYeckuM criocobom. MapkupoBka oGecneumsaeT co-
XpPaHHOCTb HaAMNWUCEN M 3HAKOB B TEYEHNE BCETO CPOKA CIYXObI.

1.7.2 Ha «kpbiwke ©Onoka o6paboTkm NUTbEM BbIMONHEHA NpeaynpeanTernibHas Haanucb
«OTKpbIBaTb, OTKIIO4YUB OT CETU», PUCYHOK 5.

PucyHok 5 - NpegynpeauTtensHas Hagnucb

1.7.3 Kpbiwka 6noka obpaboTku nnombupyetcs cnyXbo TEXHUYECKOro KOHTPOMs Npeanpu-
ATUA-U3FOTOBUTENS.

1.7.4 Ha TpaHcnopTHyto Tapy (SLWWK) HAHECEHbI OCHOBHbIE, JOMOMHUTENbBHbBIE U MHOpMaLuu-

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

12
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NCnoJib3OBAHUE MO HA3HAYEHUIO

21 O6Lme nonoxeHus
211 YpoBHemep nocTtasnseTcs noTpedbutento NoNHOCTLI0 COBPaHHBLIM.

2.1.2 FapaHTMVlele obsizaTenbcTBa npeaonpuaTnAa-n3roTtoBuTeNnd He pacrnpocTpPaHAKTCA Ha
Ccny4vaun HecobnoaeHus n0Tpe6|/|TeneM Tpe6OBaHMVI HacCTOo4ALlero pykosoacTtea no aKkcnnyataunn.

2.1.3 He nonyckaeTca akcnnyatauns ypoBHemMepa npy NosiBNeHMn cooblueHnin 06 oTkasax unm
HegonyCTUMbIX PeXuMax paboTbl €ro 3NEKTPOHHbLIX MoAyfeN, BbISIBNISEMbIX C MOMOLLbI BCTPOEHHbIX
CPEeACTB CaMoAMarHoCTUKN. YKasaHHble coobLLeHNst 0ToOpaxarTcs Ha BCTPOEHHOM LIMADPOBOM MHAMKA-
Tope 1 NepenaroTcs Mo MHTepdeicy Ha aucnnel onepatopa B Buae kodos ownbok (Tabnuua 5).

21.4 CunbHoe BHeLlHee 3arpsa3HeHue koprnyca 6rnoka ob6paboTku CyLeCcTBEHHO yxyALllaeT yc-
NOBUSA €CTECTBEHHOIO OXNaxaeHuns ypoBHemepa. Bo usbexaHue Bbixoga U3 CTposi ypoBHEMepa M3-3a
neperpesa He06X0OMMO CBOEBPEMEHHO NPOU3BOANTL OYUCTKY €ro 060MOYKN OT 3arpsi3HEHWIA.

21.5 Mpun akcnnyatauum ypoBHeMepa BHE MOMELLEHU HacToATENbHO pekoMeHOyeTcs ycTa-
HOBUTb HaZ HUM HaBeC AN 3alMTbl OT neperpesa Nof BO3OENCTBUEM COMHEYHOro M3nydeHus, a Takke
ONA UCKINIOYEHNS BO3AENCTBUS aTMOC(EpHbIX 0CaaKoB.

21.6 Mpy makcumansHOM MOMOXEHUM YPOBHA B pe3epByape B criyyae, Korda TemnepaTtypa
KOHTponupyeMon cpefbl npesbiwaeT nntoc 50 °C, HeobxoamMMo cnegnTb 3a 06s3aTeNbHbIM BbINONHEHU-
em TpeboBaHui n. 1.2.9 gna 6noka o6paboTkn, B NPOTMBHOM Clyvae BO3MOXEH Meperpes ypoBHEMEpPa C
€ro nocregylowmm BbIXOAOM M3 CTPOS, €CNuv, HanpuMep, He4OCTaTOYHO €CTECTBEHHOrO oxraxaeHus. B
3TOM cry4yae HeobXxoOUMO MPUHATL Mepbl MO JOMNOMHUTENBHOMY OXNaXOEHWIO YyPOBHEMEPA.

217 Mpun npoBedeHnM 3NeKTPOCBapOYHbIX paboT Ha MEeTanfOKOHCTPYKUMAX, Ha KOTOPbIX YC-
TaHOBIMEH ypoBHemep, B0 B HenocpeacTBEHHON BNM30CTM OT ero KabenbHbIX MUHWUIA CBA3N PEeKOMEH-
AyeTcs OTKMYUTL U AeMOHTMpoBaTh 610K 06paboTkn ypoBHEMEpPA, PYKOBOACTBYSACHL PUCYHKOM 4. B cny-
Yyae HEeBO3MOXHOCTM AeMOHTaXa HeobxoaMMO Ha Bpems CBapOuYHbIX paboT obecTounTb ypoBHEMEP U
OTKIMIOYNTL ero kabenu ot NMHUIA CBA3K.

21.8 Mpun akcnnyataumn ypoBHemepa HeobxoAMMO y4yMTbiBaTb Melualollee OelcTBue oTpa-
XEHUs pafMoBOSTH OT MeTanfuMyeckoro gHa pesepsyapa. OTO OTpPaKeHWe BO3HMKaeT Npu U3MepeHuu
YPOBHS cpefibl C MarnbiM MOrNOLWEHNeM PaanoBOSH NPU 3HaYeHUsX YPoBHS, 6nm3knx H y min, M 06paba-
TbiBAE€TCA YPOBHEMEPOM BMECTE C MOME3HLIM OTPaXKEHWEM OT MOBEPXHOCTU KOHTPONMPYEMOWN cpeabl,
YTO yXyAlaeT TOYHOCTb U CTabunbHOCTb u3MepeHui. Mpu Hanuuun B pesepByape NOATOBAPHOW BOAbI,
n3MepeHne ypoBHS C rapaHTUPOBaHHOWM MOrPELLHOCTBLIO Takke MOXeT obecrneyumBaTbCs Npu BbICOTE CroS
KOHTpOnupyemon cpedbl Hag nogToBapHon Boaon He MmeHee H y yin.

2.2 FabapuTHbIe N yCTaHOBOYHbIE pa3mepbl
2.21 [abapuTHble M YCTAHOBOYHbIE pa3Mepbl ypoBHEMeEpPOB ucnonHeHun BAPC 322MN-01,

BAPC 322MWN-02 n BAPC 332MW-01 npuBeaeHbl Ha pycyHke 6 1 B Tabnuue 2, ypoBHeMepa NCMNOSTHEHUS
BAPC 332MW-02 npuBeaeHbl Ha pucyHKe 7 1 B Tabnuue 2.

13
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PucyHok 6 - FabapuTHbIe 1 YCTaHOBOYHbIE pa3Mepbl YpOBHEMEpPa UCMONHEHWIA
BAPC 322MWN-01, BAPC 322MW-02, BAPC 332MWN-01
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PucyHok 7 - MabapuTHble 1 YCTaHOBOYHbIE pa3Mepbl YpoBHEMEpPA UCMONHEHUS
BAPC 332MWN-02
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222 [@abapuTHble K yCTAHOBOYHbIE pa3Mepbl YPOBHEMEPOB TUMOBBLIX WCMOMHEHWUN
BAPC 322MW-03...BAPC 322MWN-07 n BAPC 332MW-03...BAPC 332MW-07, a Takke uUx cneyucnosHe-
HUI NpMBeaeHbl Ha pucyHkax 8...12 n B Tabnuue 2.

==

Hpas

215
180

PucyHok 8 - MabapuTHble 1 YCTaHOBOYHbIE pa3Mepbl YpOBHEMEPA UCTIONTHEHNI
BAPC 322MWN-03, BAPC 322MW-04, BAPC 332MWN-03

16
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215
180

PucyHok 9 - MNabapuTHble 1 YCTaHOBOYHbIE pa3Mepbl YpoBHEMEpPA UCMONHEHUS
BAPC 332MWN-04
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PucyHok 10 - MabaputHble 1 yCTaHOBOYHbIE pa3mepbl ypoBHEMEPA UCMOSNTHEHWUN
BAPC 322MU-05, BAPC 322MWN-06, BAPC 332MW-05
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PucyHok 11 - MabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl ypoOBHEMEPA UCTIONHEHNS
BAPC 332MW-06
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PucyHok 12 - MlabaputHble 1 yCTaHOBOYHbIE pa3mMepbl ypOBHEMEPA UCMONTHEHUN

BAPC 322MWN-07, BAPC 332MWN-07

Tabnuua 2
TunoBoe UCMoNHeHne CneumanbHoe UCTNoHeHne
McnonHeHue ypoBHeMepa
H MOHT, MM H pa6, mm H MOHT, MM | H pa6, mm
BAPC 322MWN-01, BAPC 322MW-02,
BEAPC 332M-01 282 194 Cneﬂsinzzoisg:og:sme
BAPC 332M-02 282 246 pedycemoTp
BAPC 322MWN-03, BAPC 322MI-04,
EAPC 332MU-03 282 452 282 294...900
BAPC 332MIN-04 282 504 282 346...950
BAPC 322MWN-05, BAPC 322MW-06,
EAPC 332MU-05 491 243 250...850 243...700
BAPC 332MIN-06 491 295 250...850 295...800
BAPC 322MWN-07, BAPC 332MW-07 371 402 250...700 402...800
MpumevyaHne — T[lpy noctaBke MOTPeOUTENIO YPOBHEMEPOB creumanbHblX  UCMONHEHWIA

BAPC 322MU-XX wnn BAPC 332MWU-XX, 3HayeHuss pasmepoB H MOHT M H pab ykasbiBawoTcs B
pasgene 10 “Ocobble oTMeTkM” nacnopTa. TaM ke NpPUBOOUTCHA ONMUCaHUE MHbIX, PEanM30BaHHbIX B KOH-

CTPYyKUMN, 0CcobbIX TpeGOBaHMVI 3aKkasyuka gns cneymanbHbIX UCNOSTHEHWIA.

20
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2.2.3 Pasvetka [Ona KpenneHuss ypoBHemepoB wucnonHeHun BAPC  322MU-XX u
BAPC 332MWU-XX npuBeaeHa Ha pucyHkax 13 n 14, a Takke B Tabnumue 3.

Omeepcmue nod aHMeHHs!

300+ 0,25 / |

180+ 0,25

e | - ik - ™ 2

|
Y —— S —— 5
@9* 0,36 A

6ore.*

* fonyckaemcs ebinosiHeHue 6 ome. M8-7H

PucyHok 13 — PaameTka Ans KpenneHns ypoBHeMepa UCMOSTHEHUI
BAPC 322MU-01...BAPC 322MWN-06, BAPC 332MW-01...BAPC 332MU-06

Omeepcmue nod aHMeHHb!

* Qonyckaemcs ebinosiHeHue 8 ome. M16-7H

PucyHok 14 - PasmeTka ans KpenneHus ypoBHemepa UCNONHEHUN
BAPC 322MW-07, BAPC 332MW-07

Tabnuua 3
WcnonHeHne ypoBHEMEpa A, MM B, mm
BAPC 322MW-01...BAPC 322MWN-06 050 * 115 13019
BAPC 332MU-01, BAPC 332MWN-03, BAPC 332MW-05
BAPC 332MU-02, BAPC 332MW-04, BAPC 332MWN-06 300 *"%0 15510
2.3 MoaroToBUTenbHbIe PpaboThI
2.3.1 lMocne n3BneveHns M3 TPaHCMOPTHOM Tapbl MPOM3BECTMN BHELLHUIN OCMOTP YPOBHEMEpPA C

Lenbio NPoOBEPKN OTCYTCTBUA BHELLHUX I'IOBpG)K,D,GHVIVI.

BHUMAHUE! SKCMIYATAUUA YPOBHEMEPA KATETOPUYECKW 3AMNPELLAETCA MNMPU Ob-
HAPYXXEHUM NOBPEXAEHUA UNN OE®OPMALMA B3PbIBOHENPOHULAEMOM OBOJIOYKM,
KABEJIbHbIX BBOAOB, CBETOMPOIYCKAIOLLEA BCTABKU UMW AHTEHHO-BOJIHOBOAHOM
CUCTEMBDI.

21



HOANI.407629.014 P

2.3.2 rlpOBepVITb KOMMJIEKTHOCTb MNMOCTaBKN ypOBHEMEPaA COrfacHoO AaHHbIM, YKa3aHHbIM B €ro
nacnopTe, Hann4dune 3aBOACKOW NNombbl Ha KpbILLKe B3prBOHeI'Ip0HVILI,aeMOl7I 000oYKMN.

2.3.3 lMpon3BecTn MOHTaX ypoOBHEMEpPA Ha Kpbille pe3epByapa. MoHTax ypoBHEMEpPA OOJDKEH
Npon3BOAMTBLCSA C y4eTOM MOSoXeHn nogpasgena 2.4 Hactodwero PO, a Ttakke TpeboBaHuM Opyrux
HOpPMaTMBHbIX LOKYMEHTOB, pernamMeHTUpPYLWMX NPUMEHEHNE 3neKTPoobopyaoBaHNA BO B3pblBOOMAC-
HbIX 30HaX.

24 BapuaHTbl yCTaHOBKM YPOBHEMEPOB

241 [Mpn MOHTaxe ypoBHeMepa HEOBXOAMMO YyYnTbIBaTb creaytoLlee:

— aHTEHHO-BOITHOBOAHAas cucTema ypoBHemMepa ucnonHeHun -01 ... -06 ¢ pynopHo-guanexkTpuyec-
KAMW aHTeHHamK 00si3aTenbHO AOIMKHA BbICTYMNAaTb 3@ HWXKHIOK YacTb NEPEKpbITMS, NaTpybka mnum wry-
uepa pesepByapa He MeHee, YeM Ha 25 MM;

— aHTeHHO-BOJIHOBOAHAA CUCTeMa ypoBHeMepa UCNONTHEHUA 07 c ON3NEKTPUYECKUMUN CTEPXKHEBDI-
MU aHTEHHaMK 06s3aTenbHO AOMKHA BbICTYNATh 3a HWXKHIOK YacTb NEPEKPbITUS, NaTpydka unum wryLepa
pesepByapa He MeHee, 4eM Ha 100 mm;

— nonepeyHble pasmMepbl OTBEPCTUSI B NEPEKPLITUN (Kpbille) pe3epByapa OOJKHbI ObiTb HE MeHee
yKasaHHbIX B Tabnuue 3;

[MpuMepbl yCTaHOBKM ypoBHEMEpPA NoKa3aHbl Ha pucyHkax 15...17:

25 min

PucyHok 15 — Npumep ycTaHoBkM ypoBHeMepa ucnonHenun BAPC 322MWN-01...BAPC 322MI-06,
BAPC 332MU-01, BAPC 332MW-03, BAPC 332MU-05

= llzs

PucyHok 16 — Npumep ycTtaHoBKM ypoBHEMepa ncnonHenun BAPC 332MN-02,
BAPC 332MUW-04, BAPC 332MW-06

22
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e E—

100 min

&100 min

PucyHok 17 — lNMpumep ycTaHOBKM ypOBHEMEpPA UCMOMNHEHUI
BAPC 322MW-07, BAPC 332MWU-07

242

[marpamMma HanpaBneHHOCTU aHTEeHHO-BOSTHOBOAHOM CUCTEMbI YpOBHEMEpa MMEEeT KO-

Huyeckyto chopmy. BennumHa yrna KoHyca 3aBMCUT OT TUMa UCMOMb3yeMblX aHTEHH. OpUEeHTMPOBOYHbIE
3Ha4YeHMs YIrNoB AuarpaMm HanpaBfiEHHOCTM YPOBHEMEPOB MokasaHbl Ha pucyHkax 18...20, roe B npo-

LEeHTaX yKa3aHa unsnyvyaemMad MOLHOCTb:

PaccrosHue
00 NOBEPXHOCTH

KOHTpOMnWpyemMoii cpeabl,

M

”
’ )
[T R
B fm e |
I |
L o
| | Iy
. | .
| I b
N | by
| |
30 . = ——
97 65 32 0

17 35 52

Pazmep obny4aemoii

NOBEPXHOCTHU, M

PucyHok 18 - luarpamma HanpaBneHHOCTU YpoBHEMEPA UCMOSTHEHWI
BAPC 322MU-01...BAPC 322MWN-06, EAPC 332MI-01,
BAPC 332MU-03, BAPC 332MWU-05
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PaccrosHue
00 NOBEPXHOCTU
KOHTpOnupyemoi cpegbl, M

I 1Y

’ I\

30 |

I
23 0 12 25 3
Paamep obnyyaemoii
NOBEPXHOCTU, M

|
|
|
|
|
|
|
)
6

PucyHok 19 - [lnarpamma HanpaBreHHOCTM YPOBHEMEPA UCMIOSTHEHNIA
BAPC 332MWN-02, BAPC 332MW-04, BAPC 332MW-06

PaccrosHue
[0 NOBEPXHOCTH
KOHTPONUPYEMOWN Cpefbl, M

i
. i
[ GEE e
] T (O——
| |
L o
I ! Iy
| ' I
I ' I
I ' Iy
| |
30 . = )
15 17 38 0 24 48 72

Paamep obnyyaemoii
NOBEPXHOCTU, M

PucyHok 20 - luarpamma HanpasneHHOCTM YpOBHEMEPA UCNOSNHEHNIA
BAPC 322MW-07, BAPC 332MWN-07
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24.3 Mpu nonagaHumn B 30HY AMarpaMmMbl HAMPaBEHHOCTU Kaknx-nmbo oO6bEKTOB MMM BbICTY-
nawLwmx BHYTPb YacTen pe3epByapa BO3HUKAKT MHTEPEEPEHLMNOHHBIE OTPAXKEHWS, YTO OTpULATENLHO
BMNMSIET Ha TOYHOCTb U CTabUNbHOCTb M3MepeHus ypoBHA. ONTMMarnbHbIN BapuaHT YCTaHOBKU YPOBHEME-
pa — Korga B 30He gvarpaMmbl HanpasneHHOCTU (Mo ypoBHO 50% nanydaeMon MOLHOCTM — obs3aTenb-
HO, No ypoBHIO 90% mM3ny4yaemow MOLLHOCTU — PEKOMEHAYETCS) HE BO3HUKAET NOCTOPOHHMX OTPaXKEHUN,
a oCb ee KOHyca nepneHankynsipHa NoBepXHOCTM KOHTPONMPYEMON cpeapl.

2.4.4 PacnonoxeHue ypoBHemepa CNULIKOM GNU3KO K CTEHKe pesepByapa MOXET NpUBEcTU K
NOSIBNEHNI0 NepeoTpaXkeHWn OT LLIBOB, pebep XECTKOCTU UMK, HanpUMepP, YCTAHOBMEHHbLIX BHYTPU NecT-
HML, NO3TOMY HeoBXoAMMO pasmellaTb YPOBHEMEpP Ha A0CTaTOYHOM PAaCCTOSHUM OT cTeH, nnbo ycTa-
HaBMMBaTb 3KpaHbl, KOTOPbIE NPENATCTBYHOT NOSABIEHWUIO NepeoTpaXKeHnin, pUCYHoK 21:

a) HenpaBunbHo

0) MpaBunbHO

25
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B) MpaBunbHoO

PucyHok 21 - HenpaBunbHas a) n npasunbHas 0), B) ycTaHOBKa ypoBHEMEpPa
NPy HaMUuMW BHYTPU pesepByapa NecTHULbI

24.5 YcTaHoBKa ypoBHEMEpPa TaK, YTO HanNunaHUs KOHTPONMpyeMon cpefibl Ha CTEHKaX pesep-
Byapa urnu eé NoToK NonagatT B 30HY AuarpaMMbl HaNpaBieHHOCTU, MOXET NMPUBECTU K HEMPaBUITbHOMY
n3MepeHunto ypoBHs. B aTom cnyyae Heobxoammo ycTaHaBnvBaTb ypOBHEMepP Takum obpas3om, 4ToObl
n3bexaTb NnonagaHns NoToka cpefbl U HanNUMaHWy B 30HY paamonyya, pUucyHku 22 n 23:

a) HenpaBunbHoO

|

26
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0) MpaBunbHO

PucyHok 22 — HenpaBunbHas a) n npaBunbHas 6) ycTaHoBKa ypoBHeEMepa
npv HaNU4YuKM B pe3epByape HaNMMaHWM Ha CTEHKe

a) HenpaBunbHo

27
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0) NpaBuUnbHO

PucyHok 23 - HenpaBunbHas a) n npaBunbHas 6) ycTaHOBKa ypoBHeMepa
pPsOoM C MagaroLwyM NoTOKOM KOHTPONMPYEMOW cpefbl

246 Ecnu B pesepByape MMeeTCH KOHCTPYKTUBHBIA YCTYM WU YCTPOWCTBO OTOOpa, BLICTY-
narwLiee Hag NOBEPXHOCTbIO KOHTPONMPYEMOW cpefbl MPU MarbiX YPOBHSX 3aMOSfIHEHMS, TO HEOOX0ANMO
yCTaHaBnMBaTb 3KpaHbl, KOTOPbIE NPENATCTBYIOT MOSABNEHUIO OT HUX NEPEeoTPaXeHUn, PUCYHKU 24 n 25:

a) HenpaBunbHo

28
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©) MpaBunbHO

PucyHok 24 - HenpaBunbHas a) n npaBunbHas 6) ycTaHOBKa ypoBHEMepa
Npy HanNnnuuwn B pesepByape KOHCTPYKTUBHOrO ycTyna

a) HenpaBunbHoO

29
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©) MpaBunbLHO

PucyHok 25 - HenpaBunbHasi a) n npaBunbHas 6) ycTaHOBKa YpOBHeMepa
npy HaNM4YUM B pe3epByape YCTponcTBa oToopa

247 YcTaHoBKa ypoBHEMEpPA CTPOro Mo LIEHTPY pe3epByapa MOXET NPUBECTU K HECTabWbHO-
CTV M3MEpPEHN n3-3a UHTepdEepeHLMOHHOro NponagaH1sa NPUHUMAeMOoro curHana npu CUMMETPUYHOM
NepeoTpaxeHMn OT CTEHOK pesepByapa. PekomeHayeTcsi Npou3BOAWUTb YCTAaHOBKY ypOBHeEMepa accu-
METPUYHO OTHOCUTENBLHO LIeHTpa pesepByapa, Ha paccTosHUM OT ero LeHTpa, pasHom 1/4 ... 3/4 ero pa-
auyca (Mnu ero nonepeyHoro pasmepa) R, pucyHok 26:

a) HenpaBunbHoO 6) MNpaBunbHO

PucyHok 26 - HenpasunbHas a) n npaBunbHas 6) ycTaHoBKa ypoBHeMepa
npu NO31LIMOHMPOBAHUKN Ha pe3epByape

30
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248 Ecnun noBepxHOCTb KOHTPONMpPYyeMOW cpeapl konebnetcsi, To Heo6XoaAMMOo B MecTe ycTa-
HOBKM ypOBHEMEpPA YCTPaHWUTb 3TU konebaHus, Hanpumep, ycTaHaBnMBas pa3aenuTenbHble Neperopoaku
(ycnokouTtenu), pucyHok 27:

=]
=1
-

-

N O A O A
1Ny
[ ]
a) HenpaBunbHo 6) MpaBunbHO

PucyHok 27 — HenpaBunbHas a) u npaBurbHasi ©) yctaHOBKa ypoBHeEMEpa
C NpUMEeHeHnem yCI'IOKOVITeJ'IbHOI7I neperopoaku

2.5 Onepauum o NoAKMOYeHUI0 ypoBHeMepa

2.51 Mponoxntbe BHeWHMe Kabenwu CBs3M OO MecTa YCTaHOBKM ypoBHeMepa. [onyckaeTcs
NPUMEHATL €QUHbIV Kabernb CBA3M Npu ycrnoBumn cobnogerHnst TpebosanHmi nn. 2.5.2 n 2.5.3.

252 Llenb nHtepdenca RS-485 kabens cBA3m pekomeHOyeTcs BbINOMHATL B BUAe “BUTOM na-
pbl” ¢ BonHOBbIM conpoTtueneHnem 120 Om. MakcumanbHas AnvHa uenu mHtepderica 6e3 gononHu-
TenbHbIX nosToputenen — 1000 meTpoB. [1OroHHOE COMPOTUBIIEHNE KaXKOO0W XXUnbl Lenu nHtepdeinca He
pomkHo npesbiwatb110 Om Ha 1000 meTpoB. B 30He OeNCTBUSA CUMBbHBIX MHAYCTPUAnNbHbLIX NOMEX cne-
OyeT NPUMEHATb SKPAHUPOBAHHYIO “BUTYIO napy”.

2.5.3 [MoroHHoe conpoTUBREHME KaXKOOW >XMMbl LENU NUTaHUs Kabens CBSA3W He OO0IMKHO npe-
BblwaTtb 25 OM Ha 1000 meTpoB.

254 YCTaHOBUTb NMPOMEXKYTOUHYIO KNEMMHYI0 KOPOOKY (B KOMMMEKT HE BXOAUT) ANs coeauHe-
HUS NMPOBOAOB kabenen cBA3n ¢ npoBogamu kabenst 1 1 kabens 2 ypoBHemepa. HenocpencTBeHHO ne-
pea NoAKMYeHNeM YpOBHEMEPA MPOBEPUTL COXPAHHOCTb BHELUHUX Kabenewn cBsA3u, K koTopbiM Oyaet
npousBoaMTbCA noakntoveHne. Kabenu cBssun nepef nogknioveHMeM ypoBHeEMepa 0683aTenbHO JOMKHbI
ObITb 06ECTOYEHBI.

255 BBecTn BHYTpb NPOMEXYTOYHON KIEMMHOW KOpobkM kabenu cBAsm 1 kabenn 1 n 2 ypos-
Hemepa. lMogkniounTe nNpoBoda kabens 1 n kabensa 2 ypoBHemepa, UMEIOLLNE LIBETOBYIO MapKMPOBKY U
dyHKUMOHaNbHOE Ha3HayeHne cornacHo Tabnuue 4, Kk kabenam cBsa3n. HesagercTBoBaHHblE NpuU NoA-
KMoYeHnM KOHLbI NpoBoaoB kabens 1 u kabensa 2 ypoBHeMepa He06XoaAMMO U30NMpoBaThb.

Tabnuua 4
Howmep LiBeT npoBoaa ®DyHKLUMOHaNnbLHOe Ha3HavYeHue
kabens
3eneHbin UuTepdenc RS-485 (A)
CnHun UuTepdenc RS-485 (B)
KopuryHeBbIl (Mnn aKkpaHMpyoLLas onneTka) WuTepdenc RS-485 (C)
1 XKenTtbin “INntoc” TokoBOro BbIXoaa
. “MunHyC” TOKOBOIO BbIXOAa,
Benein “MuHYC” LLlenn NUTaHWs TOKOBOTO BbIxOAa
KpacHbin “lnoc” uenu NUTaHMs TOKOBOTO BbIXo4a
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MpogomkeHne Tabnuubl 4

Homep LiBeT npoBoAaa ®PyHKUMOHaNbHOe Ha3Ha4YeHue
kabens
KpacHbin “Mnioc” ceTn nMTaHNsa ypoBHeEMepa
YepHbin “MuHyC” ceTn NnTaHusa ypoBHeEMepa
° XKenTtbin KoHTakT 1 pene 1
benbin KoHTakT 2 pene 1
CwuHnn KoHTakT 1 pene 2
3eneHbin KoHTakT 2 pene 2

2.5.6 [na obecnevyeHus ranbBaHNYECKON pa3Bs3ku Lenu nHtepdenca RS-485 ot uenn nuta-
HUSA ypoBHEMEpPA NPOBOA KOPUYHEBOTO LIBETA (3KPAHMPYHOLLYIO ONNeTKy) kabens 1 He 3a3eMnAThb.

257 [Mocne nogknoyeHns ypoBHeEMepa 3akpbiTb M ONNOMBUPOBATL NMPOMEXYTOYHYIO KIEMM-
HY0 KOPOBKY.

2.5.8 MprMepbl BapnaHTOB NOAKMOYEHNS ypoBHEMEPaA NpUBEAEHbI B NpUnoxeHuun b.

2.6 OnucaHune pexumoB paboTbl U NOArOTOBKa K HACTPOMKe
26.1 3anoxeHHoe B ypoBHEMEP NporpaMmMHoe obecrnedeHne peanuayeT Creayolme pexumel
paboThbl:

— PEeXUM NpPOrpamMMHON HacCTPOWKW Ha KOHKPETHOE MpYMEHEeHVWEe B COOTBETCTBMM C reomeTpuye-
CKMMU pasmepamu pesepByapa C KOHTPONMpyeMol cpeaow;

—  pexvMm uamMepeHus npu asBToHoMHon paboTe u B coctase ACY;

—  pexuM kanvbpoBKM.

2.6.2 B pexume nporpaMmMHON HaCTPOMKN YPOBHEMED MO3BONSAET:

— C MOMOLLbI KHOMOK, MMELWUX MarHuTHOe ynpasneHue, BBOAUTbL WK BbibupaTb crnegyowme
AaHHble (YyCTaHOBOYHbIE NapameTpbl) UK PEXUMbI: BENVYMHA HEN3MEPSEMOro y4acTka, MakCuMmanbHbIv
YPOBEHb, KO3(PULUMEHT YyCPeaHEHUs pe3ynbTaToB M3MepeHUs, 3HavYeHus yctaskum 1 m yctaBkum 2 Ans
pene 1, 3HadyeHusa ycTaBku 1 u ycTaBku 2 Ans pene 2, TapupoBovHasa Tabnuua pesepyapa, naporb
nonb3oBaTens, CUCTEMHbIN agpec ypoBHEMEpPA, PEXMM OTOBpaxeHUs pesynbTaToB U3MeEpeHus (Teky-
LLee paccTosiHMe A0 MOBEPXHOCTU KOHTPONUPYyeMOW cpeabl, TEKYLLUA YpoBEeHb, CBOOOAHOE NPOCTPAHCT-
BO, TEKYLUMIN OObEM KOHTPONMMPYEMON Cpedbl), pexum (ananasoH) paboTbl TOKOBOrO BbIXOAA, CKOPOCTb
N3MEHEHNS YPOBHS KOHTPONMPYEMOW cpefbl;

— B Crnyyae 3KCTPEHHOW HeobXoAMMOCTV OTMEHSATb BBOA, AaHHbIX MW BblIOpaHHbIE PEXMUMbI C BO3MOX-
HOCTbIO COXpaHEHWs BBEAEHHbIX PaHee 3HaYEeHW UM 3aHOCUTL B MaMsATb YPOBHEMEPA HOBble AaHHbIE.

2.6.3 B pexume namepenns ypoBHeMep Npon3BoOauT:

— HenpepbiBHOE 6EeCKOHTaKTHOEe W3MepeHue Tekylwen [anbHOCTU OT MIOCKOCTU MOHTaXKHOro
dhnaHua 4o NoBEpPXHOCTU KOHTPONUPYyeMOW cpedbl 1 npeobpasoBaHue ee B 3HAYEHME TEKyLLEero YpoBHS,
CcBOOOOHOro NPOCTPaHCTBa UK TekyLlero obbema C y4eTOM napameTpoB, BBEAEHHbIX NOMb3oBaTenem B
pexXume HacTPOWKU;

— npeobpasoBaHue 3HaYEHUS TeKyLLen JanbHOCTU OT NIIOCKOCTM MOHTaXHOro dnaHua 4o noBepx-
HOCTW KOHTPOITMPYEMOW Cpeabl B BbIXOAHOW LM POBOM (KOOOBLIN) CUrHAr;

— npeobpasoBaHue 3Ha4YeHUs TeKyLLEero ypoBHS, CBOGOAHOro NpoCTpaHCTBa UNn Tekylero obbema
KOHTPONMpyeMon cpedbl B BbIXOAHbIE CUrHasbI: HENPEPbIBHbLIN TOKOBLIN U LMAPOBOW (KOAOBLIN);

— TemnepaTypHy KOPPEKUMIO pedyrbTaTta U3MEPEHUS C NOMOLLbI0 BCTPOEHHOMO AaTyuka Temne-
paTypbl;

— oTobGpaxeHne Ha uncpoBoM TabnoO TeKyllen OanbHOCTW, TEKYLLEro ypoBHsi, CBOGOQHOIO Mpo-
CTpaHCTBa MM Tekywero obbema KOHTPONMPYEMON Cpedbl, @ Takke pexrma oTobpaxeHus pesynbraTa
N3MepeHns 1 TemnepaTypbl BHYTPY B3pbIBOHENpPOHMLaemon obonoykm (B rpagycax Lienbcust) no komaH-
A€, 3alaBaeMo KHOMKaMm1, UMELLUMN MarHUTHOE yrpaBrieHue;

— KpaTKOBPEeMEHHOe M3MEeHeHWe pexuma oTobpakeHus pesynbTata M3MepeHusl, BbIBOOUMOIO Ha
undposoe Tabno, No kKOMaHae, 3agaBaemMo KHOMKamMu, UMELMMN MarHMTHOE yrnpaBneHus, ¢ nocrne-
OYIOLLMM aBTOMaTUYECKNM BO3BPATOM K MCXOOHOMY PEXMMY OTOBpaKeHws;

— NpvéM KOOOB 3amnpoca MO NMHMU CBA3W Ha nepefady AaHHbIX: TEeKyLwen AanbHOCTW, TEKyLLero
YPOBHs1, CBOOOAHOIO NPOCTPaHCTBa UMK Tekylero obbema KOHTPONMPYeMOWN Cpefbl, yCTaHOBOYHbIX Na-
pameTpoB, a TaKkke TeMNepaTypbl BHYyTPW B3pbIBOHEMPOHNLLAEMON 060M0YKY;
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— Bblgayy B NIMHUIO CBSA3M KOAMPOBAHHOIO CUrHama, cogepXallero MHopmaLuuio o Tekyllen aanb-
HOCTU, TeKyllleM YpOBHe, CBOOOAHOM MPOCTPaHCTBE UMM TeKylleM obbeme KOHTPONMpyemon cpedbl, a
Takke MHopMauuo 06 YCTAHOBOYHLIX MapamMeTpax U TemnepaType BHYTPU B3pPbIBOHEMPOHULIAEMOMN
000onoYKku;

— ynpaBneHue nepekroyeHnemM BCTPOEHHLIX pefe B COOTBETCTBMM C BBEAEHHbLIMU NOfb3oBaTeNemM
yCcTaBKamu;

— aBTOMaTM4YecKyld CaMOAMAarHoCTUKY M Bblgadvy KOOUPOBaAHHOIO cUrHana Ha uMdgpoBoe Tabrno v B
NMHUIO CBSA3W, NpeacTaBnsoLLero coboi Kog oTkasa, B Crlyvyae BbISIBIIEHVS BHYTPEHHEN HEeUCnpaBHOCTY.

2.6.4 B pexume kannbpoBkM YPOBHEMEP MO3BOSISET:

— BBOOWUTb AaHHble O KanMbpPOBOYHbLIX PACCTOSHMSAX C MOMOLLbIO KHOMOK, MMEKLUNX MarHUTHoe
ynpaerneHue;

— 3aHOCUTb B MaMsiTb YPOBHEMEPA OaHHbIE O KaXOOM U3 KanMbpOBOYHbLIX PACCTOSIHWA U COOTBET-
CTBYIOLLME MM 3HAYEHUS U3MEPEHHOW AAnbHOCTM O OTpaXkalollen NOBEepxHOCTM (OT ABYX 4O LUECT-
HaguaTn KanmbpoBOYHbIX TOYEK).

2.6.5 lMporpaMmmHasi HacTponka Heobxoguma AN MPaBWUIIBHOTO OTODPaXeHUsT U3MepPSieMOoro
YPOBHS KOHTPONMpyemon cpefbl. BBoa gaHHbIX B ypoBHEMep npoussoauTcst kHomkamu «BBOM», «T»,
«<» n «OTMEHA», pacnonoXeHHbIMW NOA CBETOMPOMNYyCKatoLLEe BCTABKOW HA KPbILLKE B3PbIBOHENPOHU-
uaemor obonoykn. [1ns nporpaMmMmpoBaHus YpoOBHEMEPA B €0 KOMIMEKTe NPeayCMOTPEH CneumarnbHbIv
MarHUTHbIW K04, C MOMOLLIbIO KOTOPOro NMpOoM3BOAUTCS “Ha)kaTue” Ha KHOMKM 6e3 CHATUSI KPbILKM B3pbl-
BOHENpoHULaemon 06onoykn. [na Toro, 4Tobbl NPOM3BECTU “HaXKaTne” KakoW-rMbo KHOMKM ypoBHEMEpPaA,
HeoOX0AMMO BbINOMHUTL Crieaytolmne OeiCTBUS:

— npwxaTtb (6e3 ycunusa!) TopueBYD CTOPOHY MarHUTHOrO Kfto4ya K 30He cpabaTbiBaHUSA KHOMKM,
KOoTOpas BblaeneHa CBETION OKPYXXHOCTbIO, Ha BpeMs He MeHee 0,5 ¢, pucyHok 28;

— BbIBECTU MO HOPMarnu K MIIOCKOCTN CBETONPOMYyCKatoLen BCTaBKM MarHUTHBIA KoY M3 30HbI Cpa-
OaTbiBaHMS KHOMKM, PUCYHOK 28:

PucyHok 28 - YnpaBneHue KHoMmkaMu ypoBHeEMepa C NOMOLLIbIO MarHMTHOrO Kroya

“HaxkaTne” KHOMKM NponcxoamT nocre BbiBOAA MarHATHOMO Kitoya 13 30HbI cpabaTbiBaHus.
2.6.6 Anroputm BBOAA YNCITOBOrO 3HAYEHMS:

— B Havarne BBOAa Kakoro-nnbo 4YMCroBOro 3HayeHus Ha LudpoBoM Tabrno ypoBHemepa oTobpa-
XaeTca nMbO 3adaHHOe paHee nonb3oBaTenem, nNMbo 3anporpaMMuMpoBaHHOE Ha NpeanpuUsaTUnN-
N3roToBUTESNE YMCITOBOE 3Ha4eHue. [pr3Hakom 3anpoca ypoBHEMeEpPa Ha BBOS, (M3MEHEHME) YMCITOBOIO
3HaueHus SBMNSIETCS MUraHWe OAHOro M3 paspsigoB LmMdpoBoro Tabno, Npu 3TOM OcTanbHble pas3psabl
Tabno He muratoT;

— W3MEHEeHWe YNCITOBOro 3HaYEHNS OCYLLECTBIIIETCA NOpa3psiAHO: MUraHNEM BblOAeNsAeTcsa JOCTyn-
HbI O PeAaKkTUpOBaHus paspsd. VIaMeHeHne 3Ha4YeHus MUrarollero paspsiia OCyLecTBMsSieTCa C Mo-
moubio kHomnkn «T» myTem nocneposatenbHoro nepebopa (LMKINYECKU, B CTOPOHY YBENUUEHUS) YnCen
oT 0 go 9. Beibop penaktnpyemoro paspsifa OCyLLECTBNSAETCA C MOMOLLBI KHOMKK «<—» NyTeM nocnegno-
BaTesnbHOro nepebopa pas3psaoB (UMKIMYECKU, OT MTaALero K ctapLlemy paspsaay);

— ecnu otobpaxaemMoe Ha LndpoBoM Tabrno 4ncrnoBoe 3HayeHne HeOOXOAMMO BBECTU B YPOBHe-
Mep, TO AN 3TOro Hago “HaxaTb” Ha kHonky «BBO[Ly». MNpwu “HaxaTtun” Ha kHonky «OTMEHA» coxpaHe-
HWe YMCMOBOro 3Ha4YeHMs1 He MPOU3BOAUTCS, a B NaMsATM ypOBHEMEPA OCTAETCA TO YMCIOBOE 3HAYeHue,
KoTopoe oTobpakanoch Ha LUMdpoBoMm Tabno B Ha4Yane Beoaa.

2.6.7 Onsa vcknioveHnst crnyyYyamHbiX OWMOOK Npyu BBOAE WHOpMauuM B ypOBHEMEpPE MNpeay-
CMOTpEH cneumarnbHbIi NnporpamMmmHbein 0ydep gaHHbIX. PopmupoBaHme Oydepa npoucxoauT BO Bpems
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BbiOOpa 1 BBOAA UHGOPMaLMK, a 3anucb ero COAEPXUMOro B NaMsAaTb YPOBHEMEpPA — MPU BbIXo4e M3 pe-
XUMa HACTPOMKKN MpU “HaxkaTuu” KHOMKU «<—». ECnn BbIXo4 U3 pexrma HacTPOMKM OCYLLECTBMNEH “Haxa-
Tmem” kHomkn « OTMEHAY, To 3anuck cogepxumoro dydepa B naMaTe ypoBHEMEPA HE MPOU3BOAUTCS.

2.6.8 PaboTy ¢ ypoBHEMEPOM PEKOMEHAYETCHA HauMHaATL C OnpenerieHns napaMmeTpoB pesep-
Byapa v npefenos U3MEHEeHUs1 YPOBHS B pe3epByape B COOTBETCTBMM CO CNPaBOYHbIMU AAHHBIMU O HEM.
MapameTpbl pe3epByapa, Npeaensl U3MEHEHUS YPOBHS, a TaKkkKe YyCTaHOBOYHblE MapamMeTpbl Ans ypoB-
Hemepa, HeobxoaMMble Ans ero NPaBUIbHOO MYHKLUMOHUPOBAHWS, NOKa3aHbl Ha pUcyHke 29:

7y = Y i
® 0
=5
25
CL% -
[} -
=5 L.
_
T y
A F 3 h
v &
— 7'y £
A4 Y 1
4 3~
| & <
n wn A o T8
AR AL T
| . | . > 3
w w -E“
NN >
|
Y Y VY Ty v Yy VvV v

PucyHok 29 - NapameTpbl pesepByapa, npeaenbl U3MEHEeHUS YPOBHS
W YCTaHOBOYHbIE NapaMeTpbl ANs ypoBHEMEpaA

[MapameTpbl pe3epByapa v npegenbl U3MEHEHWUS YPOBHS:
max — BbICOTa pe3epByapa” — pacCTosHME OT JHa pe3epByapa 40 NMITOCKOCTU MOHTaXHOro onaHua;
y — ‘TEKyLLMI ypoBeHb” — paccTosiHME OT AHa pe3epsyapa A0 NOBEPXHOCTU KOHTPONMPYEMOWN Cpefbl;
ymax — MaKCUMasnbHbI ypOBEHb” — MaKcMMarsibHOe 3HaueHve TekyLero yposHs (n. 1.2.2);
ymin — “MUHUMarbHbLIN YPOBEHb” — MUHMMArbHOE 3HaYeHue TekyLero yposHsa (n. 1.2.2);
YcTaHOBOYHbIE MapameTpbl ANS ypOBHEMepa, BBOAUMbIE B pPEeXUME MNPOrpaMMHON HaCTPOWKK
(nogpasgen 2.8 HacTosiwero PO):
dist.1 — HensmepseMbln y4acTok;
dist.2 — makcumMarnbHbI YPOBEHD;
r.1 S.1 —ycraBka 1 pene 1, onpegensiemas no 3Ha4Y€HNIO YPOBHS;
r.1 S.2 — yctaBka 2 pene 1, onpegensiemasi No 3Ha4€HNIO YPOBHS;
r.2 S.1 — ycraBeka 1 pene 2, onpegensemasi No 3Ha4E€HUIO YPOBHS;
r.2 S.2 — yctaBka 2 pene 2, onpegensiemasi no 3Ha4eHuo ypoBHS.
JononHutenbHble NapameTpsbl Ans ypoBHeMepa:
“Hensmepsiemas ganbHOCTb” — BennyuHa no n. 1.2.3 HacToswero PJ;
L . — “cBoGoAHOE NPOCTPaHCTBO”;
L ; — “TekyLiee paccTosiHue”.

H
H
H
H

2.7 BknioyeHune ypoBHeMepa
2.71 MopaTtb Ha ypoBHEMEP NMUTaHME C NapaMeTpaMu, ykasaHHbiMu B n. 1.2.7 P3.
27.2 Mocne BkntoYeHUsa Ha umdpoBom Tabno yposHeMepa nossnsetcsa Hagnucb “HELLO” un

npon3BoauTCa TecTupoBaHue paboTocnocobHOCTU (CamoguarHoCTMKa) OCHOBHBLIX ero y3noB. [Mpu nono-
XUTEenNbHbIX pe3dynbTaTax caMmoguarHoCTUKM YpoBHEMEP aBTOMAaTUYECKU NEepexoauT B PEXUM U3MEPEHUS,
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YCTaHOBIEHHbIV MOMNb30BaTENEM paHee, UM B PEXUM U3MEPEHUS] TEKYLLEro pacCTosiHASA OT NIIOCKOCTU
MOHTaXXHOrO oriaHua 4O NMOBEPXHOCTU KOHTPONMPYEMON Cpedbl (PEXUM U3MEPEHUs], YCTAHOBIEHHbIV Ha
NpeanpusTUM-M3roToBUTENE), MPY 3TOM Ha LMEPOBOM Tabsio NosBMsSeTCs M3MepeHHoe 3HaveHue. YpoB-
HemMep roToB K JasibHelweMy UCNoMb30BaHUIo.

2.7.3 B cootBeTcTBUM C onpedeneHHbiMy No n. 2.6.8 yCTaHOBOYHbIMK NapamMeTpamu npon3ee-
CTW NPOrpamMmHyt0 HacTPOWKy ypoBHEMepa HENoCpeACTBEHHO, C NMOMOLLBID MarHUTHOrO Kntoya (nogpas-
gen 2.8 Hactodwero P3), nnv gnctaHUMOHHO, NO NMHUKU CBA3M, PYKOBOACTBYSICb OMNWCAHUMEM TUMOBOIo
nporpamMmmHoro obecneyeHns Ha KOMMaKkT-guUcke.

274 B cnyyae obHapyXeHUsi CUCTEMON CamMoaMarHOCTUKN OTKITOHEHUA B paboTe, Ha uudpo-
BOe Tabno ypoBHeMepa BbIBOAWUTCSA KO COOTBETCTBYHOLLEN HeMcnpaBHOCTU. B aTom cnyvae ypoBHeMep
cuntaetca HepaboTocnocobHbiM. [deiicTBusi obCnyxmBatoLero nepcoHana npu nosiBlieHMn koga Heuc-
NpaBHOCTM OMucaHbl B pasgene “TexHuyeckoe obcnyxunBaHWe” HacToswero pykosogcrea. CamoguarHo-
CTMKa TakKe NpoBOAUTCS Nepruoauydecku B npouecce paboTsbl ypoBHEMepa.

2.8 MeToauka nporpaMMHON HaCTPOMKHK
2.8.1 CTpyKTypa MEHIO NPOrpaMMHON HACTPOWKM MpU BbIBOAE HA BCTPOEHHbIN LUGPOBON WH-
AVKaTop MMeeT crieayoLwmin Bua;
mn 'l:l ]

!
U I~ C. 1 — pasgen BBoga napameTpoB nosnb3osatens “Opt.1”;

] o .
. I —nogpasfaen HacTponkn Hensmepsemoro ydactka “diSt.1”;

— -' ~ I H ”.
L 2 C.C — nogpasgen HacTponkM MakcnmanbHoro ypoBHs “diSt.2”;

1. — nogpasgen HacTponku koadpduumeHTa ycpegHeHus “C.A.7;

| [ }
- . . I —nogpasgen eeoga yctasku 1 pene 1 “r.1 $.1”;

. — nogpasgen BBoaa yctasku 2 pene 1 “r.1 8.2”;

|
I. I —nogpasgen Beofa yctaeku 1 pene 2 “r.2 S.17;

M
-
A

-

— noapasgen Beoga ycraeku 2 pene 2 “r.2 S.27;

1 0. — nogpasgen BBo4a TapMpoBoYHoN Tabnumubl “t.tAb.”;

[} | o o
! I — BBOZ, YPOBHS MEPBON TOYKM TapMpoBOYHOM Tabnuupbl “H. 17;

|
(N

Uy

] o o
I — BBOA4 0ObEMa NepBoOK TOUKM TapupoBoYHon Tabnuubl “U. 17;

()
-
[

— BBOJ, YPOBHSI BTOPOW TOYKM TapupoBoyHom Tabnuubl “H. 2”;

-’ 2 2 [13 ” .
C — BBOA 0GbeMa BTOPOW TOUKM TapupoBOYHOM Tabnuuel “U. 2”7, u T. a.;

I
-_ -
(g}
] -
L
-
I )

-

= — BBOA YPOBHS 32-01 TOYKM TapMpoBOYHOM Tabnuubl “H.327;

-
C

1 == 1
(|
—
)

— BBOg, 06bema 32-01 TOYKM TapupOBOYHOM Tabnumubl; “U.327;

[

I 2 J. — nogpasgen BBoga naponsi nonb3oBatens “u.PASS.”;

—
——
-

.M. — nogpasaen BBoaa cUCTEMHOTO aapeca “S.n.”;

.M. — nogpasaen BbiBOAA Ha UMGPOBOM UHAMKATOP 3aBoACkoro Homepa “F.n.”;

. — noapasgen Bbibopa pexvnma otobpaxeHus “Scr.”;
¢ C

Iy :
— DL JC.— pexum Tekywero pacctosHus “diSt.”;

[

— L. I —pexum Tekywlero yposHs “L.17;
|
'
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i
|
g‘
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.C — pasgen nporpaMmMMpoBaHnsi CUCTEMHbIX NapameTpoB “Opt.2”.
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2.8.2 B pexume nporpamMmMHON HACTPOWKM B YpOBHeEMepe MpedyCcMOTpeHbl ABa pasfena:
“OPt.1” n “OPt.2”. [lns BXxoOa B peXuM NporpamMHON HaACTpPOWKM Heobxoaumo “Haxatb” «BBO[L». Ha
undpoBom Tabno nosiensaetcs Hagnuck “OPt.1”, pucyHok 30:

:>

PucyHok 30 - Bxog B pexxvMmMm NporpaMMHOIN HaCTPONKN ypoBHEMEpPA

g
-
g

OTOT pasgen HacTpoWKM NpefHa3HadeH Ans nonb3oBaTenein. B HEM ocyllecTBnsieTcs BBOA Cre-
OYIOLWMX OaHHbIX (YCTAHOBOYHbBIX MApamMeTpoB) UK BbIOOP PEXMMOB: BEMMYMHA HEU3MEPSEMOIO yyacT-
Ka, MakCUMarbHbIN YPOBEHb, KOIMULMEHT YCPEAHEHNS Pe3yNbTaToOB M3MEPEHUS, 3HAYEHUs ycTaBkn 1
N ycTaBkm 2 onsi pene 1, 3HadeHnst yctaBku 1 1 yctaBku 2 anga pene 2, TapypoBoyvHas tabnuua pesep-
Byapa, naporb Nonb3oBaTens, CUCTEMHbIN agpec ypoBHEMEpa, PeXMM OTobpaxeHus pe3ynbTaToB M3-
MepeHus (TekyLlee pacCTOsiHME 0O KOHTPONMpPYeMON cpefbl, TEKYLLNA YPOBEHb, CBODOAHOE NPOCTPAHCT-
BO, TEKYLLNA OOBEM KOHTPONUPYEMOW cpedpbl), pexmum paboTbl (gnanas3oH) TOKOBOrO BbIXOAA, CKOPOCTb
N3MEHEHNS YPOBHS KOHTPONMPYEeMOn cpebl.

28.3 B pexume NporpaMMHOI HaCTPOMKM “HaxaTnem” kHonkn «T» MoxHO BbIGpaTh pasgen
“OPt.2”, pucyHok 31:

-
-
-
-

Y
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<

PucyHok 31 - lNepexo mexay pexnmamm nporpaMmmMHON HaCTPOMKU YpOBHeEMepa

OTOT pasgen HacTpOWKM nNpedHasHayveH Ansg kanubpoBkM ypOBHeMepa, a Takke BBoAa B ero na-
MSATb 3aBOACKOro HoMepa 1 nHon cnyxxebHon nHdopmauni. BBog nHdopmaumum B pasgene HacTpown-
kn “OPt.2” ocyuwlecTBNAETCA TONbLKO NpPeACcTaBUTENSIMM CEPBUCHOW CryXObl npeanpuaTuA-
M3roToBUTENS.

Pasgen HacTporikn “OPt.2” 3alimieH cepBUCHBIM NAponeM, HeAOCTYNEH AN NoNb30BaTeNs n B
HacTosLLEeM PYKOBOACTBE HE paccMaTpuBaeTcs.

MpumeuyaHue - MNpu TpexKkpaTHOM HenNpaBUIIbLHOM BBOAE CEPBUCHOrO napons paspen Ha-
cTponku “OPt.2” 6nokupyercs!

284 Bosspart B BbIGOP pasaena “OPt.1” Tawke ocyliecTanseTcs kHonkon «T», pucyHok 32:
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PucyHok 32 - lNepexo mexay pexnmamm nporpaMmmMHON HaCTPOMKN YPpOBHEMEpPA

_
-
)
-
)
-

2.8.5 Ecnu nocne Bxoga B BbIBOp pasgenoB NporpaMMHON HACTPOWKWU B TeYeHWe MpUMepHO
30 ¢ He ByaeT npousBedeHo “HaxaTve” HWU Ha ofgHy u3 kHonok «BBOM», «T», ««» unn «OTMEHA», To
YPOBHEMEpP aBTOMATMYECKM MepenaeT B PeXnM U3MepeHusi, Npyu STOM U3MEHEHUs! Kakmx-nmbo HacTpoek
ypoBHEMepa He Npou3onaeT.

2.8.6 Ons Bxoga B pasgen HacTtporikn “OPt.1” Heobxoaumo BbiOpaTb 3TOT pasfen KHOMKON
«™ n “Haxats” «BBO[». Ha uncdposom Tabno npumepHo Ha 3 ¢ nosieutca Hagnuce “E.PASS.”, a no-
TOM — MpurnailleHve BBECTM NOMb30BATENBCKUA Naponb AN BXoAa B Buae KoMbmHaumm ns natm umdp ¢
BblOENEHHbIM MUTAHMEM MOCIEAHMM paspsgoM, PUCYHOK 33:
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PucyHok 33 - BBog napons nonb3oBaTens

BBop napons ocylecTBnseTcs no anroputMy BBoga YMCNOBOro 3HayveHus (n. 2.6.6). Ecnn B npo-
uecce Beoga napons byaet “Haxata” kHonka « OTMEHA», To BXoA B peXXumM HacTponku He ByaeT ocyle-
CTBJIEH, YPOBHEMEP BEPHETCS Ha Ha4varno Beibopa pasgena HacTporikun “OPt.1”, pucyHok 34:
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PucyHok 34 - OTmeHa BBOAa naporns nonb3osartens
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2.8.7 Ecnu naponb nonb3oBaTenem elle He 3agaH, HanpuMmep, Npu nepBoHavanbHOM BKIOYe-
HUK ypoBHEMepa (Npy HacTpPOKrKe Ha NpeanpuATUM-U3roToBUTENE Naponb Nonb3oBaTens npeacraenseT
cobown kombuHaumto Lmdpp 00000), To Hagnucs “E.PASS.” 1 npurnaweHne BBeCTM MOMb30BATENbCKUN
napornb Anis Bxoda He MosiBMsieTcs, ypoBHeMep nepexoouT kK nogpasgeny “dist.1”. Ecnn naponb 6bin
3aJaH paHee W BBedeH MOnb3oBaTenieM BEpHO, TO Ha UM@POBOM Tabno nosiBNSETCs Haanuchb
“dist.1” — nogpasgen nporpaMMMpoBaHUs BENNUYMHBI HEM3MEPSIEMOr0 yyacTka, pUcyHok 35:
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PVIOyHOK 35 - I'Iepexo,u, K nogpasaeny nporpaMmmMmmpoBaHnA BEJTMHNHbI HEU3MEPAEMOro y4acTka
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2.8.8 Ecnn napone nonb3oBaTens, Hanpumep, BBeAEH HEBEPHO, TO YPOBHEMED BEPHETCH Ha
Havano Bblbopa pa3gena Hactponku “OPt.1”, pucyHok 36:
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PI/IcyHOK 36 - BosspaT B pasaen HaCTpOVIKM npn HenpasuUiibHOM BBOAE NaposiAa nofibaoBartensa
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2.8.9 [ns Bxoga B nogpasaen HacTtpovikn “dist.1” Heobxognmo “HaxaTtb” «BBO[O». Ha uund-
poBOM Tabno NosSABNSETCH YNCIOBOE 3HAUYEHNE BENMNYMHBI HEN3MEPSEMOTO Y4acTKa, XpaHUMOE B NaMsaTy
YypOBHEMEpPA; MUraHWEeM BblAeneH OOCTYNHbIA ANS pefakTUpoBaHWsA paspsag, PUCYHoK 37:

IR = o RN )at
BBO)
gobhc | & = | uaouy

PucyHok 37 - lNepexopn kK BBOOY BENUYMHBI HEM3MEPAEMOrO yvacTka

Mpn HeoOXxoAMMOCTM BBOA, HOBOMO 3HAYEHUS1 BENUYMHBI HEM3MEPSIEMOTO y4acTKa OCyLLEeCcTBseTCs
no anroputMmy BBOAA YMCMOBOro 3HadeHus (M. 2.6.6). [Npu BBOAE HOBOro 3Ha4YeHUs MO 3aBepluaroLemMy
“HaxxaTuno” kHonkn «BBOM» ypoBHemep BbIxoguT u3 nogpasgena Hactpounku “dist.1”. [Onsa Bbixoga u3s
nogpasgena Hactponkn “dist.1” 6e3 nsMmeHeHus BENMMYMHBI HEM3MEPSEMOrO y4acTka Heobxogumo “Ha-
xatb” kHonky « OTMEHA», pucyHok 38:
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PVICYHOK 38 - OTmeHa BBOOA BENUYMHBI HensamepdaemMoro y4dactka

2.8.10 [Ona Bxoga B nogpasgen nporpaMMMPOBAHUSA BENUYMHBI  MaKCMMarnbHOIO YPOBHS
“dist.2” Heo6xoanMo BbIGpPaThL 3TOT noapasaen kHonkoit « T» n “Haxats” «BBO[», pucyHok 39:
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PucyHok 39 - lNepexop kK BBOAY BENUYMHbI MaKCMMarnbHOMO YPOBHS
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Ha undposom Tabno nosABRSETCS YMCNOBOE 3HaYeHUEe BENUYUHbI MAKCMMAarbHOIO YPOBHS, Xpa-
HYMOE B NaMATV YPOBHEMEpPA; MUraHueM BbiAerneH AOCTYNHbIM AnS pefakTupoBaHus paspsaa. [Npu Heob-
XOAMMOCTM BBOL HOBOIO 3HaAY€HWs1 BENMYUHBI MAKCUMaribHOro YPOBHS OCYLLECTBISETCH MO anroputMmy
BBOJA 4YMCNOBOro 3HayeHus (M. 2.6.6). Npu BBOAE HOBOro 3Ha4YeHWs MO 3aBeplialoleMy “HaxaTtuio”
kHonkn «BBO[» ypoBHEMep BbIXOAMT M3 nogpasgena HacTtpounkn “dist.2”. [Ins Bbixoga M3 nogpasaena
HacTponkn “dist.2” 6e3 nameHeHUs BENWYUHbI MAKCMManbHOrO YpPOBHS HEOOXOOUMO “HaxkaTb” KHOMKY

«OTMEHAY», pucyHok 40:
- = = ‘17
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PucyHok 40 - OTmeHa BBOAA BEMUYUHBI MAKCUManbHOroO YPOBHS

l-

_
)
o
-

-
-
-
-
-
-
-
-
-

'—

'-

)

(i

(
=
_
=
[
-
[
-
o+,
-

r

2.8.11 [Ona Bxoga B nogpasgen nporpaMmmMupoBaHMs BENWMUUHBI KO3dhUUMEHTA YCpPeaHEHMS
npu Bblgaye pesynbTarta uamepenus “C.A.” HeobxoanMo BbIBpaTh 3TOT noapasaen kHonkon «T» u “Ha-
xatb” «BBO[», pucyHok 41:
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PucyHok 41 - lNepexop kK BBoOY BeNUYMHbI KoaddurumeHTa ycpeaHeHus

Ha undpoBom Tabno nosBNSeTCH YMCMNOBOE 3HayeHue BenuuvHbl KoaddpuumneHTa ycpeaHeHus,
XpaHUMoe B NamsiTU ypOBHEMEpa; MUraHWeEM BblOeNeH OOCTYMHbIA ANA pegakTMpoBaHus pa3psaa. [Mpu
HeobXOAMMOCTU BBOA HOBOMO 3HAYE€HUS OCYLLECTBIISETCS MO anroputMy BBOLA YWMCIOBOrO 3HAYeHus
(n. 2.6.6). C nomoLwbto kHOMoK «T», «<» MOXHO BbIBpaTh KoadduLUMeHT ycpeaHenus C.A. B npeaenax
ot 0.0001 go 1.0000. NHanumpyemoe (pa3 B CeKyHAY) 3HaYeHMe TEKYLLEro pacCTOSAHUSA, TEKYLLIErO YpOB-
HS1, cBOBOHOrO NPOCTPaHCTBA, U Tekylero obbema Ha i-m ware nsmepeHnst — L i, H ywini s L cmin
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NV ymni, COOTBETCTBEHHO, — BbIYMCIIAETCA Kak CyMMa npeablayLiero NHAMLMPYeMOoro 3HayeHus Ha i — 1
ware namepeHns L rwait, Hymiait » L cmaict » V ywuni-1 M MponopumoHansHon koadduumenty C.A. pasHo-
CTN U3MEPEHHOTO 3HaYeHus Ha i-M ware n3mepeHns L +yawi, H yuami s L cvami UV yueu i M MHOVLMPYEMOTO
3Ha4veHus Ha i — 1 ware:

L rwiai = Lrwait + (L rvami = L ruenin) © C.A. (1)
Hywai =Hymaia ¥ (Hyummi—H ymigia) « C.A. (2)
L cwmai =L cmair ¥ (L cuami =L cuwaict) © C.A. (3)
Do et TR (4)

Ecnu yctaHoBuTb koadpuumneHT C.A. paBHbIM eauHuue, TO pesynbTaThl u3MepeHus 6yayT BbIBO-
antbes 6e3 ycpegHeHus. BeoauTb koadhduumeHT yecpeaHeHust C.A., paBHbI HYIHO, HeNb3s.

Mpn BBOAE HOBOrO 3HAYEHUSA MO 3aBepLUaloLLEMY “HaxaTuo” kKHomku «BBOL» ypoBHEMEp BbIXOOUT
u3 nogpasgena HacTtpovikn “C.A.”. Ina Boixoga n3 nogpasgena Hactpoukn “C.A.” 6e3 nsmeHeHus Benu-
YMHbI KO3 hULMEHTa yCpeaHeHUS HeobxoamMo “HaxkaTb” kHonky « OTMEHAY, pucyHok 42:

- - —\17 —
ncoon | =>® =g
\

PucyHok 42 - OTmeHa BBoAa BeNUUYUHbI KO3 ULMEHTa yCpeaHEeHNS

2.8.12 [nsa Bxoga B nogpasgen nporpaMMmpoBaHus 3HadeHust yctasku 1 pene 1 “r.1 S.1” He-
0bxoanmo BbiOpaTb 3TOT NoApa3aen KHOMKON «T» 1 “HaxaTtb” «BBO[, pucyHok 43:
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PucyHok 43 - lNepexopn k BBogy 3HaveHus yctaBkn 1 pene 1

Ha uudpoBoM Tabno noseBnsieTcsi YMCNoBOe 3HayeHue yctaBku 1 pene 1, xpaHMMoe B NamsiT
YPOBHEMEPA; MUTAHNEM BbIAENEH OOCTYMHbIA ANA pedakTupoBaHusa paspsa. MNpu HeobxogMmocTn BBOA
HOBOTO 3HA4YeHMs OCYLLECTBMASETCH MO anropuTMy BBOAA YMCMOBOro 3HaveHus (n. 2.6.6). MNpw BBOAE HO-
BOr0 3HayeHMs MO 3aBeplualolieMy “HaxaTtuto” kHonku «BBO[» ypoBHemep BbIXOAMT u3 nogpasgena
HacTponkn “r.1 S.1”. [ing Bbixoda n3 nogpasaena HacTpoviku “r.1 S.1” 6e3 namMeHeHuns1 3Ha4yeHnst ycTaB-
kn 1 pene 1 Heob6xoammo “HaxaTb” kHonky «OTMEHA», pucyHok 44:

<17
EYalala)s 0000
C oL o ¢> = dao b

PucyHok 44 - OTmeHa BBOAa 3HayeHus yctaBku 1 pene 1

2.8.13 [ng Bxoga B nogpasgen nporpaMMuMpoBaHus 3HadeHus yctasku 2 pene 1 “r.1 S.2” He-
06x0AMMO BbIGpaThL 3TOT noapasaen kHonkoit « T» n “Haxats” «BBO[», pucyHok 45:
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PucyHok 45. lNepexoa k BBOAY 3HaYeHUs yctasku 2 pene 1

Ha undpoBomM Tabno nosiBnsieTcst YMCNOBOE 3HAYeHME ycTaBku 2 pene 1, xpaHumoe B NamMsTu
YPOBHEMEpPA; MUraHNEM BblAeNeH JOCTYMNHbLIA ANS pedakTupoBaHus paspsa. Npu HeobxogmMmocTu BBOA
HOBOTO 3HaYeHMs OCYLLECTBMSAETCH MO anropuTMy BBOAa YMCMOBOro 3HaveHus (n. 2.6.6). MNpwu BBOge HO-
BOro 3HayeHus Mo 3aBepluatkoliemMy “HaxaTtuio” kHonku «BBO[» ypoBHemep BbIXOAMT u3 nogpasgena
HacTponku “r.1 S.2”. [Ing Bbixoga n3 nogpasgena HacTporku “r.1 S.2” 6e3 naMeHeHnsi 3Ha4YeHnst ycTaB-
kn 2 pene 1 Heobxoammo “HaxaTb” kHonky « OTMEHA», pucyHok 46:
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PucyHok 46 - OTmeHa BBOAa 3HadyeHus ycTaBku 2 pene 1
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2.8.14 [ng Bxoda B nogpasgen nporpaMmmMuMpoBaHns 3HadeHus yctasku 1 pene 2 “r.2 S.1” He-
06x0AMMO BbIGpPaThL 3TOT noapasaen kHonkoit « T» n “Haxats” «BBO[y, pucyHok 47:
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PucyHok 47 - INepexop k BBoOy 3HadeHus yctasku 1 pene 2

Ha uundposomM Tabno nosiBnseTcs 4YMCrNoOBOE 3HayeHue ycTaBku 1 pene 2, xpaHumoe B namsaTu
YpOBHEMEPA; MUraHNeM BblaeneH AOCTYMNHbIN ANa pefakTupoBaHus paspsag. Npu HeobxoamMmocTn BBOS
HOBOro 3Ha4YeHWs1 OCYLLIECTBIISIETCA MO anropuTMy BBOAA YMCMOBOro 3HadeHus (n. 2.6.6). Npu BBOAE HO-
BOr0 3HayeHus No 3aBepLluatollemy “Haxatuio” kHonkn «BBO[» ypoBHemep BbIXOAUT M3 noapasgena
HacTponku “r.2 S.1”. [ins BbIxoda 13 nogpasgena HacTporku “r.2 S.1” 6e3 naMeHeHnst 3Ha4YeHnst ycTaB-
kv 1 pene 2 Heobxoammo “HaxaTb” kHomky « OTMEHAY, pncyHok 48:
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PucyHok 48 - OTmeHa BBoAa 3HayeHuns yctaBku 1 pene 2

=
-

.
-
——
-
-
-
-

V

2.8.15 [nsa Bxoga B nogpasgen nporpaMMmMpoBaHUs 3HadYeHust yctaeku 2 pene 2 “r.2 8.2” He-
06x0AMMO BbIGpaThL 3TOT noapasaen kHonkoit « T» n “Haxats” «<BBO[», pucyHok 49:
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PucyHok 49 - lNMepexon k BBOAY 3HAYEHUS ycTaBku 2 pene 2
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Ha umdpoBom Tabno nosiBNAETCA YMCNOBOE 3HAYEHWE YCTaBkM 2 pene 2, XpaHMMOe B MNamATh
YypOBHEMepa; M1UraHumem BbideneH JOCTYMNHbLIN ANs peaakTupoBaHus paspsa. [pyu HeobxoammocTu BBo4
HOBOTO 3Ha4YeHMs OCYLLEeCTBMSETCH No anropuTMy BBOAA YMCMNOBOro 3HaveHus (n. 2.6.6). MNpu BBOgE HO-
BOro 3HayeHUs MO 3aBeplualolieMy “HaxaTtuio” kHonku «BBO[» ypoBHemep BbIXxoAMT w3 nogpasgena
HacTporkm “r.2 S.2”. [ins Bbixoda n3 nogpasaena HacTpoku “r.2 S.2” 6e3 aMeHeHust 3Ha4yeHnst ycTaB-
Ku 2 pene 2 Heobxoammo “HaxaTtb” kHonky « OTMEHAY, pucyHok 50:
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PucyHok 50 - OTmMeHa BBOAa 3HayeHus ycTasku 2 pene 2
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2.8.16 [ns Bxoga B nogpasgern NporpaMmmMmupoBaHis TOYEK TapMpOBOYHON Tabnuubl pesepByapa
“t.tAb.” Heobxooumo BbIOpaTb 3TOT NoApasaen KHOMKOM «T» 1 “HaxxaTb” «BBO[», pucyHok 51:
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PucyHok 51 - lNepexopn kK BBOAY TapupOBOYHOW Tabnuubl

()
.
(N}
-
-
)
A

e
-

)
o
:
-_—

0l
.
N}
-
<
-
-

2.8.17 [ns BBOAa YPOBHSI NEPBOW TOYKM TapupOBOYHOM Tabnuubl pesepsByapa “H. 1” Heobxo-
anvo “HaxaTe” «BBO[». Ha uudpoBom Tabno nosiBNsieTcs YNCNOBOE 3HAYEHME YPOBHS, XpaHMMOe B
NamsiTu ypoBHEMEPA; MUTaHMEM BblAeNEH AOCTYMHbIN NS pe4akTUpOBaHUS paspsid, PUCYHOK 52:

-
£

> @) o> | Mannn

PucyHok 52 - BBog 4MCcnoBoro 3Ha4eHnsi ypoBHS MEPBON TOYKM TAapMpPOBOYHONM Tabnuubl
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BBoA HOBOro 3HaYeHUs OCYLLECTBNSAETCA MO anroputMy BBOAA YMCIOBOro 3Hayenus (n. 2.6.6). Mo
3aBepLuaroLemy “Haxatuio” kHonkm «BBO[O» Ha uudposom Tabno nossnsetcsa nepexoa k BBogy obbema
NnepBOV TOYKN TaPUPOBOYHOW Tabnuubl, HANpUMep, PUCYHOK 53:
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PucyHok 53 - lNepexopn k BBogy 06bemMa nepBor TOUKM TapupOBOYHOM Tabnumubl
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Ecnu 3HayeHve ypoBHS1 NepBOM TOYKM TAPUPOBOYHON TabnuLpbl He TpebyeT sMeHeHWIn, Nepexog, K BBOAY
obbemMa NepBon TOYKM TApUPOBOYHON Tabnmubl Takke ocyLLecTBnsieTcsa kHomkon «BBO», pucyHok 54:
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PucyHok 54 - MNMepexon k BBogy 06beMa NepBovi TOYKN TapUPOBOYHOM Tabnuubl
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[na Beoga obbema NepBoW TOYKM TapupPOBOYHOM Tabnuubl pesepByapa “UOL. 1” Heobxoanmo
“HaxxaTe” «BBO[». Ha undpoBom Tabno nosiBnsieTcst YNCNoBoe 3Ha4YeHne obbema, XpaHMMoe B NamsATK
YPOBHEMEPA; MUraHNEM BbiAeNeH OOCTYMNHBIN ANA pefakTMpoBaHNs paspsag, PUCYHoK 55:
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PucyHok 55 - BBog 4ncnoBoro 3HaueHns obbema nepBor TOUKM TapupoBOYHOM Tabnuubl
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BBOA HOBOro 3HayYeHUs OCYLLLECTBNAETCS NO anroputMy BBOAA YMCNOBOro 3HayeHus (n. 2.6.6). Mo
3aBepLiatoLlemy “Haxartuio” kHonkn « BBOL» Ha umdpoBom Tabno nosiBnNsieTca nepexo K BBO4Y YPOBHS
BTOPOM TOYKM TApPUPOBOYHOM TabnmLbl, pPUCYHOK 56:
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PucyHok 56 - lNMepexon k BBOOY YPOBHS BTOPOW TOYKM TapMpPOBOYHOM Tabnuubl
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Ecnu 3HaveHne obbema nepBomn TOYKU TapuUpPOBOYHOM Tabnuubl He TpebyeT n3MeHeHUi, Nepexos K BBO-
[y YPOBHs1 BTOPOW TOYKM TapMpOBOYHOM TabnuLbl Takke ocyLlecTBnsieTcst kHonkon «BBO», pucyHok 57:
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PucyHok 57 - lNMepexon k BBOOY YPOBHSA BTOPOW TOYKM TapUPOBOYHOM Tabnuubl
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2.8.18 [na Beoga Btopon “H. 2”, “UOL. 2” u nocneaytowmx (“H. 3”7, “UOL. 3” n T. f.) Touek
TapuMpoBOYHON Tabnuubl pe3epByapa Heobxoanmo npofenatb onepauun, aHanorudHble n. 2.8.17. Mu-
HUMarnbHOE KONMYeCTBO TOMEK TApMPOBOYHON Tabnuubl — 2, MakcumanbHoe — 32.

2.8.19 Bbixoa u3 nogpasgena nporpaMMmpoBaHus TOYEK TapupoBOYHOW Tabnuubl pesepsyapa
“t.tAb.” 6e3 3anucy B NamaTb YpOBHEMEPA €€ 3HAYEHUN BO3MOXEH C nomouibto KHonkn «OTMEHA»
TONbKO TOrAa, Koraa Ha undpoBoM Tabno MHANLMPYETCSA Nepexon K BBOAY YPOBHS, Hanpumep, 3To Mnoka-
3aHO Ha pucyHke 58:
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PucyHok 58 - Beixog 13 nogpasgena nporpaMmmMupoBaHnst TOMEK TapMPOBOYHOM Tabnuubl
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Bbixog 13 nogpasgena nporpaMmmMmMpoBaHMs TOMEK TapupoBOYHOM Tabnuupbl pesepByapa “t.tAb.” ¢
nomoLubto kHonkn « OTMEHAY, koraa Ha umdpoBoM Tabno nHaULMPYETCs nepexoq K BBogy obvema, He-
BO3MOX€EH, pUCYHOK 59:
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PucyHok 59 - lNMepexon k NOBTOpHOMY BBOAY 0ObeMa NepBoM TOYKU TapupOBOYHOM Tabnuupl
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“Haxartne” kHonkn « OTMEHA» npu BBOgE HENOCPEACTBEHHO 3HAYEHMI YPOBHSA Mnn obbema nio-
60N 13 Todek TapMpoBOYHOWN Tabnuubl BLIZOBET NEPEXod K NOBTOPHOMY BBOAY OTMEHEHHOrO 3Ha4yeHwus,
HanpuMep Tak, Kak NokasaHo Ha pucyHke 60:
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PucyHok 60 - [NoBTOpHbI BBOJ OTMEHEHHOIO 3Ha4YeHUS

2.8.20 Bbixog u3 nogpasgena nporpaMMMpOBaHUS TOYEK TapupOBOYHOM Tabnuubl pesepByapa
“t.tAb.” c 3anucbio B NaMsiTb ypOBHEMEpPA €€ 3HAYEHUI OCYLLECTBNSAETCHA C MOMOLLIBK KHOMKM «<—» TOSb-
KO Torga, Kkorga Ha uudpoBomM Tabno MHOUUMPYeTCS Nepexo K BBOAY ypoBHA. Hanpumep, B criyyae, no-
Ka3aHHOM Ha pucyHke 61, B NamaTb ypoBHeMepa byaoeT 3aHeceHa TapupoBoyvHas Tabnuua, cocrosas
n3 16 CTpok, XOTH Ha uudposom Tabno npu 3anucu B NaMaTb UHAMLMPYETCHA Nepexon K BBoAdy cneayo-
Len, ceMmHaguaTon, CTPOKM:
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PucyHok 61 - 3anuce B namATb ypoBHEMepa 16 To4ek TapupoBOYHOW Tabnuubl
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B cny4yae, nokazaHHOM Ha pUCyHKe 62, B namsaTb ypoBHeMepa OyaeT 3aHeceHa TapuMpOBOYHas
Tabnuua, coctoswas n3 32 CTpoK, Tak Kak nocne BBoga BcexX CTPOK Ha ungpoBoM Tabno nHguumupyetcs

nepexon K sBoagy nocregHen CTPOKU:
=> C>e 0> => @ =>

PucyHok 62 - 3an1ck B namsTb ypoBHEMepa 32 ToOUEK TapMpOBOYHOM Tabnmubl
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lMocne 3anncy B NnamsATb TOYEK TapMpOBOYHOM Tabnuubl pe3epByapa Ha uudpoBoM Tabno uHau-
LumMpyeTcsi BXof, B Noapasaen nporpaMMMpOBaHns TapMpoBOYHON Tabnuupbl pesepsyapa “t.tAb.”.
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MpumeyaHue — LLlar Touek TapupoBOYHOW TabnMLbl MOXET ObITb Kak paBHOMEPHbIM, Tak U HEpPaB-
HOMEpPHbIM, HO B Criyyae, Korga B NporpamMmmMupyemMbix 3Ha4eHUAX YPOBHS UM 06bema TOYEeK TapupoBoOY-
HoW Tabnuupbl pesepByapa OTCYTCTBYET MOHOTOHHOCTb HapacTaHusa Unn ybblBaHWs, 3anUCb B NaMATb
YPOBHEMEpPA Takow TapupOBOYHOW Tabnuubl HE MPON30NAET, PUCYHOK 63:
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PucyHok 63 - lNMepexon K NOBTOPHOMY BBOAY TapMpPOBOYHOW Tabnuubl Npyu 06HapyXeHun
ypoBHEMEpPOM OLLNMBOK BBOAA
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2821 [Ons BXo4a B nogpasgen nporpaMmMmnpoBaHus naponsi nosib3oBaTens
“u.PASS.”HeobxoanMMo BbiGpaTb 3TOT noapasaen kHonkon «T» n “HaxaTts” «BBOM». Ha umdposom
Tabno MHANUMPYETCA NpeXHee 3Ha4YeHne Naporns, Hanpumep, 3afaHHoe Ha NPeanpPUATUN-U3rOTOBUTENE;
MUraHveMm BblOeNeH AOCTYNHbIN ON1S peAakTUpOBaHUS paspsig, PUCYHOK 64:
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PucyHok 64 - Mepexopn k BBOAY Nnapons nonb3osaTtens

lMpn HeobxoaMMOCTM BBOL HOBOIO 3HA4YEeHUSA Mapons MoNb30oBaTens OCyLWeCTBNAeTCs no anro-
pUTMy BBOAA YMCMOBOro 3HaveHus (n. 2.6.6). 3Ha4yeHMe napons MoXeT ObITb 3a4aHO B AuanasoHe
yncen ot Hynsa go 65535. NMpy BBoge HOBOro 3Ha4YeHMs No 3aBepLuatoLemMy “HaxaTtuio” kHorku «BBO»
ypoBHEMEP BbIXOAUT M3 nogpasgena Hactponku “u.PASS.”. [Ina Bbixoga M3 noapasgena HacTpOMKM
“u.PASS.” 6e3 n3meHeHns napons nonb3oBatens Heobxoanmo “Haxatb” kHonky «OTMEHAY, pucyHok 65:
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PucyHok 65 - OTmeHa BBoAa napons nonb3oBaTtens
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2.8.22 [na Bxoga B nogpasgen nporpaMmMmpoBaHMsi CUCTEMHOIO agpeca ypoBHewmepa “S.n.”
HeobxoanMo BbIBpaTh 3TOT noapasaen kHonkon «T» n “HaxaTts” «BBO[». Ha undposom Tabno nHamum-
pyeTcsa npexHee 3Ha4YeHue CMCTEMHOroO agpeca, Hampumep, 3agaHHoe Ha npeanpuaTUM-U3roToBuTene;
MUraHuem BblaeneH AOCTYNHbIA ANs pe4akTUpOBaHUA paspsas, PUCYHOK 66:
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PucyHok 66 - Nepexopn kK BBOOY CUCTEMHOIO agpeca ypoBHeEMepa
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Mpn HeobGXoOAMMOCTV BBOA HOBOIO 3HAYEHWUs! CUCTEMHOIO aJpeca YpoOBHEMEpa OCYLLECTBSETCS
no anropuTMy BBOZA YMCNOBOro 3HayeHus (n. 2.6.6). 3HaueHne cUCTeMHOro agpeca ypoBHemMepa Mo-
XeT ObITb 3af4aHO B Auana3oHe 4ucen oT Hyns Ao 249. [Npu BBoAEe HOBOro 3HA4YEHUS Mo 3aBepLuaro-
wemy “HaxaTtuto” kHonku «BBO» ypoBHEMEp BbIXOAWT U3 nogpasgena HacTponkm “S.n.”. [Ins Bbixoaa
13 nogpasgena HacTponkm “S.n.” 6e3 M3MeHeHMsl CUCTEMHOro agpeca ypoBHemMepa Heobxoaumo “Ha-
xatb” kHonky «OTMEHA», pucyHok 67:
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PucyHok 67 - OTMeHa BBOJa CUCTEMHOrO agpeca ypoBHeMepa

N’
L
-
<

2.8.23 [nsa npocmoTpa Ha umdpoBom Tabno 3aBoackoro Homepa ypoBHemepa “F.n.” Heobxo-
OuMO BbiGpaTb 3TOT NoAapasaern KHOMKON «T» 1 “Haxatb” «BBO[». Ha uncppoBoM Tabno nHanuMpyeTcs
3anporpamMMupoBaHHOe Ha NpeanpusTUM-U3roTOBUTENe 3HAYeHMEe 3aBOACKOro Homepa, Harpumep,
pYCyHOK 68:
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PucyHok 68 - [pocMoTp 3aBOACKOro HoMepa ypoBHeMepa

3aBoackon HoMep SBMSIETCA YHUKAmNbHbLIM A4Sl KaX40ro YpoBHEMEPA U HE MOXeT ObITb U3MEHeH
nonb3oBaTteneM. [1ns Bbixoda 13 nogpasgena npocMoTpa 3aBOACKOro Homepa yposHemepa “F.n.” He-
o6xogmmo “HaxaTtb” kHonky «BBOO» unn « OTMEHA», pucyHok 69:
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PucyHok 69 - Bbixog 13 nogpasgena npocMoTpa 3aBOACKOro Homepa ypoBHeEMepa
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2.8.24 [nsa Bxopa B nogpasgen “Scr.” Boibopa pexuma 0ToOpaxeHUs pesyrbTaToB U3MEpPEHUs
(TekylLee paccTosiHue A0 KOHTPONMPYEMOW cpefbl, TEKYLLIMN YpOBeHb, CBOOOAHOE MPOCTPAHCTBO, TEKy-
Wnin 0ObeM KOHTpONMpyeMon cpefpbl) HeoOXxoaAMMO BblOpaTh 3TOT Nogpasfernt KHOMKOW «T» 1 “HaxaTb”
«BBO[». Ha undposom Tabno noAsnseTcs HaanuCb, COOTBETCTBYIOLLASA TEKYLLEMY peXmMMy oTobpae-
HWs. Hanpumep, npyu HacTponke npeanpuaTueM-nu3rotoBuTenemM BblbpaH pexmmMm oTobpaxeHus TekyLero
paccTosiHus “diSt.” 4O NOBEPXHOCTM KOHTpONMpyemMon cpeabl, pucyHok 70:
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PucyHok 70 - Bbibop pexnma oTobpaxeHus
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Tekywee pacctosHue “diSt.” cootBeTcTBYeT 0603HayeHuo L ; Ha pucyHke 31. [ins Beibopa gpyro-
ro pexxuma oTobpaxeHus pesynbTaToB U3MEPEHWs, HanpUMep, TEKYLLEro YpoOBHSA KOHTPONMPYeMOW cpe-
abl “L.1”, cooTBeTCTBYIOLWEro o6o3HadveHnto H y Ha pucyHke 31, Heob6xoanMo BbIGpaTh ATOT PEXUM KHOM-
ko «T» 1 “HaxaTb” «BBOO», pUCYHOK 71:
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PucyHok 71 - Beibop pexunma otobpaxeHus

AHanornyHeiM 0Opa3oM MOXHO BbiIbpaTb MHAMKALMIO pe3ynbTaToB M3MEPEHMS B BUMAE pexuma
oTobpakeHna ceobogHoro npoctpaHcTea “L.2”, cooTBeTcTBYtOLEro 0603HaveHno L . Ha pucyHke 31, n
pexvnma oTobpaxeHnst Tekylero obbema KoHTponupyemon cpeabl “UOL.”. Tepexoq OT 0gHOMO pexunmMa
oToBpaxeHus K ApYroMy Npu BbIGOPE OCYLLIECTBISETCS LIMKINYECKM, C MOMOLLI0 kHonku « T, prcyHok 72:
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PucyHok 72 - Mepexon mexay pexvmamMmu oTobpakeHus
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2.8.25 [ns Bbixoga v3 nogpasgena “Scr.” 6e3 M3MeHeHWs TEKYLLEro pexuma oTobpakeHus
HeobxoamMo “HaxaTtb” kHonky « OTMEHAY, pucyHok 73:
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PucyHok 73 - Beixoa 13 nogpasgena Bbidopa pexvma oTobpaxeHus
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2.8.26 [na Bxoga B nogpasgen “cur.” Bolbopa pexuma (guanasoHa) Tokosoro Beixoga (0...5,
0...20 vnn 4...20 mA) Heobxoammo BbIGpaTb 3TOT nogpasfen KHOMKOW «T» n “HaxaTtb” «BBO[». Ha
undposoM Tabno NosBNAETCS HaAMUCb, COOTBETCTBYIOLLANA TEKyLLEMY AuanasoHy TOKOBOro BbixoAa, Ha-
NnpvMep, Npu HACTPOWNKE NPeAnPUATUEM-U3rOTOBUTENEM BbiOpaH pexnm “4-20”, pucyHok 74:
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PucyHok 74 - Beibop gmanasoHa TOKOBOro Bbixoda
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Pexnm “4-20” cooTBETCTBYET Amana3oHy TOKOBOro Beixoda 4...20 MA. [nsa Beibopa gpyroro pe-
Xnma paboTbl TOKOBOro Bbixoga, Hanpumep, “0-20”, COOTBETCTBYHOLLEIO Anana3oHy TOKOBOrO BbiIXOAa
0...20 MA, Heobx0auMo BbIBpaTh 3TOT pexnm kHomkoi «T» 1 “HaxaTtb” «BBO[», pucyHok 75:
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PucyHok 75 - Beibop gmMana3oHa TOKOBOrO BbiXxOAa

AHanorn4HeiM 06pa3oM MOXHO BblIOpaTb pexvM paboTbl TOKOBOrO Bbixoda “0-5”, cooTBETCTBYlO-
Lero gmanasoHy TokoBoro Bbixoga 0...5 MA. MNepexod oT ogHoro pexuma paboTbl K 4pyromy npu Belbope
OCYLLIECTBAAETCS LMKIIMYECKN, C MOMOLLbIO KHOMKN «T», pUcyHOK 76:
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PucyHok 76 - lNMepexon mexay pexvMmamu paboTbl TOKOBOrO BbIXxO4a
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2.8.27 [ng Bbixoda u3 nogpasgena “cur.” 6e3 n3aMeHeHus TEKYLLEro pexmmMa paboTbl TOKOBOro
BbIXxoda Heobxoaumo “Haxatb” kHonky « OTMEHAY, pucyHok 77:

:> = CooT,
\

PucyHok 77 - Beixog 13 nogpasgena Bolbopa gnanasoHa TOKOBOrO BbIXxoaa
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2.8.28 [nga Bxoga B nogpasgen “SPEEd.” HacTpovikM CKOPOCTM M3MEHEHUS YPOBHSI KOHTPONMpye-
MoV cpefbl HeobxoaMMo BbIOpaTh 3TOT Noapasaen KHOMKon «T» 1 “HaxaTb” «BBO[, pUCYHOK 78:
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PucyHok 78 — Nepexopn kK BBOAY CKOPOCTU M3MEHEHUS YPOBHSA KOHTPONMpyemown cpeabl
Ha undposom Tabno nosABNSeTCs YMCNoBoe 3HaYeHUe CKOPOCTU U3MEHEHUSI YPOBHSI KOHTpOnupye-

MOW cpefbl, XpaHNMOe B MaMATV YpPOBHEMEpa; MWraHMeM BbideNieH AOCTYMHbIA Ans pedakTUpoBaHUs
paspsg. Mpy Heo6xoaMMOCTM BBOL HOBOMO 3HAYEHWUsI OCYLLECTBISIETCS MO anroputMy BBOAA YMCIIOBOIO
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3HaueHus (M. 2.6.6). C nomoLLbo KHOMoK «T», «<—» MOXHO BbIBPaTL CKOPOCTL U3MEHEHNS YPOBHS KOHTPO-
nvpyemon cpeabl B npegenax ot 00.001 go 99.000 mm/c. Mpu aToM unagnumpyemoe (pa3 B CekyHay) 3Ha-
YeHMe TEKYLLEero pacCTOsIHUA, TEKYLLEro ypoBHsl nin cBo6OAHOro NpocTpaHcTBa OyaeT npsiMo COOTBET-
CTBOBaTb M3MEPEHHOMY YPOBHEMEPOM 3HAYEHMIO, ECMNM pasHMLa MeXay npeabiaywumM u nocnegyowmm
n3MepeHnsaMn, AenéHHasi Ha BpeMsa Mexay 3TUMU U3MEPEHUsIMU, He MpeBblllaeT 3aJaHHOW CKOPOCTU
nameHeHus. Ecnn xe BblleyKaszaHHas pasHuua NpeBblllaeT 3aaHHY CKOPOCTb M3MEHEHMWs, TO NHAM-
umpyemoe (Takke pas B CeKyHAYy) 3HayYeHuMe TEeKyLLero pacCTosdHWs, TEKYLLEero YpoBHA unu cBobogHoro
npocTpaHcTBa OyaeT M3MEHATLCS BO BPEMEHWM CO CKOPOCTbIO, HE MpEeBbILlaoWen 3a4aHHY CKOPOCTb
N3MEHEeHNs, PUCYHOK 79:

A 3HaueHus ypoBHA A 3HayeHun ypoBHs

Bpems Bpems
CKopoCTb M3MEHEHWs YPOBHSA B pe3epByape CkopocTb M3MEHeHWs YPOBHSA B pesepByape
MeHbLLEe BBEAEHHOW B YpOBHEMED 6onblie UnNu pasHa BBEOEHHOW B YpOBHEMED

H./' - UI3MEPEHHbIE YPOBHEMEPOM 3HAYEeHUs
O—»(O—* - oTobpaxaemblie ypoBHEMEPOM 3Ha4EeHNs

PucyHok 79 — lNprumep oTobpakeHns pesynbTaToB N3MepeHus
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Bpems, Y:M:c
— N3MepeHHbIe YPOBHEeMEepOM 3Ha4YeHNA, —QTOGPaH{aEMble YPOBHeMepOoM 3Ha4YeHnA

PucyHok 80 — Nprumep oTobpaxkeHus pesynbTaToB N3MeEpPEHS
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CKOpPOCTb U3MEHEHUSI 3HAYEHMS TeKyllero obbema npu 3aJaHHON CKOPOCTU U3MEHEHUS YPOBHSA
KOHTpONMpyeMow cpefpl OyaeT onpenensTbCa B COOTBETCTBMM C BBEAEHHOW TapuMpoOBOYHON Tabnuuen.

B cnyuae, korga umMcrnoBoe 3Ha4YeHUEe CKOPOCTU U3MEHEHMUS YPOBHS KOHTPOMMPYEMOW Cpedbl paBHO
HYII, MHOMUMPYEMOE 3HaYeHWe TEeKyLLero pacCTOsHWSA, TEKyLLEero ypoBHS, CBOGOOHOrO MpoOCTpaHCTBa
unu Tekywero obrema byget npAMO COOTBETCTBOBATbL N3MEPEHHOMY YPOBHEMEPOM 3HAYEHMIO.

BBeaeHne cKopoCTU M3MEHEHUS YPOBHSI KOHTPONMPYEMON cpedbl MOXeT ObITb MCNONb30BaHO ANs
BM3yaribHOIO CrnaxuBaHus pe3yrbTaToB U3MEPEHUS B Crydasx, Korga B curly 0oCOOEHHOCTEN UMK yCro-
BUA M3MEPEHUS MMEKT MECTO Pe3kMe U3MEHEHMS MOKa3aHUM ypoBHEMEpa, HanpuMmep, BO3HMKAaoLLMe
NpW BOJSTHEHMU NMOBEPXHOCTM XMAKOW KOHTPONMPYEMOW cpedbl, NPV 3arpy3ke 1inmv BbIrpy3ke Cbinydmx nNpo-
OYKTOB C 0OpasoBaHMEM CMOXHOrO Npodwnst pacchinkv. MNMpumep NpakTUYecKoro NpUMEHEHWs BBoAA
CKOPOCTU M3MEHEHMS YPOBHSA KOHTPONMPYEMOW cpefbl Npy BU3yanusauuu pesynbTaToB U3MEpPeHUs npu-
BefeH Ha pucyHke 80.

3a CKOpOCTb M3MEHEHUS YPOBHSA KOHTPONMUPYEMOW cpedbl, BBOAMMYKO B AAHHOM rogpasgene, peko-
MeHAOYETCA NPUHMMAaTL MaKCMMarbHO BO3MOXHYHO CKOPOCTb M3MEHEHMS YPOBHS NMPU 3aMOSHEHUN UM OTIOPOXK-
HEHVUN pe3epByapa, OnpeensieMylo COOTBETCTBYHOLLMM TEXHOMOTMYECKM MpoLeccoM. Heobxogumo Takke
YYnUTbIBATb TO, YTO ANA MeAneHHbIX TEXHONMOMM4YeCKMUX npoLecCoB ONOPOXHEHNA UM 3arnOofTHEHUA, U 0CODOEHHO
Onsa pe3epByapoB C 6OMbLUMMK pasmepamMn B roOpu3oHTarIbHOM NIIOCKOCTH, NPU BBOAE pearibHOM CKOPOCTU M3-
MEHEHMS YPOBHS KOHTPONMPYEMOW Cpeabl CYLLIECTBYET ONMaCHOCTb HECBOEBPEMEHHOTO ONpeaAenieHns CUTyaumm
aBapUMHOTO OMOPOXHEHUS. B Takmx criyyasix CKOPOCTb M3MEHEHMWST YPOBHS KOHTPONMPYEMOW cpedbl AOImKHa
ObITb BbibpaHa 1 BBeeHa B YpOBHEMEP C COOTBETCTBYHOLLMM 3aracoMm.

Mpwn BBOAE HOBOMO 3HAYEHMS CKOPOCTU M3MEHEHMS YPOBHSA KOHTPOSNIMPYEMOW cpefbl Mo 3aBepLuato-
wemy “Haxartuio” kHonkn «BBO[L» ypoBHEMEp BbIXOAMT B Havarno nogpasgena Hactpoviku “SPEEd.”, pu-
CyHoOK 81:
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PucyHok 81 - BBoA HOBOIO 3Ha4eHMs1 CKOPOCTU M3MEHEHUS YPOBHSI KOHTPONMPYEMON cpefpi

MpumeyaHue - OTobpaxaemas Ha pucyHke 81 BennumHa “10.000” npuBedeHa B Ka4yecTBe npume-
pa CKOPOCTU U3MEHEHMUS YPOBHS KOHTPONMPYEMON cpeapl.

2.8.29 Tlpu HeOGXOQMMOCTM BO3BpAT K KAKOMY-Nnbo nogpasgeny BBoAa AaHHbIX (YCTaHOBOYHbIX
napameTpoB), BbIGOP ApYyroro pexmnma otobpaxeHus pe3yrnbTatoB U3MEPEHUS U T.4., HE BbIXOAS U3 pas-
nena “OPt.1”, MOXHO OCYLLECTBUTL LIMKMNYECkMM nepebopom noapasfenoB ¢ NOMOLb KHorku « Ty,
pUCyHok 82:
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PucyHok 82 - MNepexog mexay nogpasgenamu
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2.8.30 Mocne Toro, kak Bce Tpebyemble anst paboTbl YCTaHOBOYHbIE NapaMeTpbl BBEAEHbI, AN
MX 3anuMcy B namsTb ypoBHEMepa Heobxoaumo B noboM M3 nogpasfenoB BBoAA AaHHbIX uUnu Bbibopa
PEXMMOB “HaxkaTb” KHOMKY «<—». Ha umdpoBom Tabno nosisutcsa Hagnuck “PrOGr.” n ypoBHemep, npu-
MepHO 4epe3 3 ¢, aBTOMaTMYECKN NepenaeT B pexumM U3MepeHUs C y4eToM BBEAEHHbIX YCTAaHOBOYHbIX
napameTpoB, pUCyHoOK 83:
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PVIcyHOK 83 - 3anucb B namsaTb ypoBHEMepa BBEOEHHbIX YCTAHOBOYHbIX MapamMmeTpoB
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MpumeyaHue - OTobpaxaemas Ha pucyHke 83 BenuunHa “10.340” npuBegeHa B kavyecTse npumepa
pesynbTata u3aMepeHus.

BHUMAHUE! B TEMEHUE BPEMEHU 3AIMNMUCU B NAMATb YPOBHEMEPA BBEJEHHbIX YC-
TAHOBOYHbLIX NMAPAMETPOB KATEFOPUYECKWU 3AMNPELLAETCA OTKIIOYATb YPOBHEMEP
OT UCTOYHUKA NMUTAHUA, TAK KAK 3TO MOXXET NPUBECTU K NMOTEPE BCEX OAHHbIX B
3HEPIOHE3ABUCUMOW NAMATU U NOCNEQYIOLWEMY OTKA3Y YPOBHEMEPA.

2.8.31 Ecnu B nobom 13 nogpasgenos BBoAaA AaHHbLIX UK Bbibopa peXxmnMoB “HaXkaTb” KHOMKY
«OTMEHA», T0o ypoBHEMEP NEPENAET B PEXMM M3MEpeHUs 0e3 yyeTa BBEAEHHbIX YCTaHOBOYHbIX Mapa-
MEeTpOB, Hanpumep, PUCyHok 84:
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PucyHok 84 - [Nepexon K pexumy namepeHusi 6e3 sanucy ycTaHOBOYHbLIX MapameTpoB
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MpumeyaHue - OTobpaxaemas Ha pucyHke 84 BenuunHa “10.340” npuBegeHa B kavecTse npumepa
pesynbTata u3mMepeHus.

29 Pexxum nsmepeHus
291 Pexum namepeHus 98nseTcs 0CHOBHbIM PEXMMOM paboTbl ypOBHEMEpPA.

29.2 B kauyectBe cepBUCHOW PYHKUUN B peXMME U3MEpPEeHUs npedycMOTpeHa BO3MOXHOCTb
KpaTKOBPEMEHHOIO U3MEHEHUSI peXxrMMa oTobpaXkeHusl pesynbTata uamepeHus 6e3 Bxoda B peXUm npo-
rPaMMHOM HaCTPOWMKM 1 C NOCNeayoLWMM aBTOMaTUYECKMM BO3BPaTOM K UCXOOHOMY PEXMMY OToOpake-
HUs. 3Ta PYyHKUMA MOXET OblTb MCMOMb30BaHa AN ONepaTUBHOIO KOHTPOMS pPe3yrbTaToB U3MepeHust
Cpasy HECKONbKUX PEXUMOB OTODOpaXKeHusl, ecnv npeaBapuUTeNnibHO ypoBHeMep Obinl HACTPOEH B COOT-
BETCTBMM C METOAMKOW nogpasgena 2.8 HacTosiLero pykoBoacTea, B TOM YMCIE KOHTPOMS TemnepaTypbl
BHYTPU B3PbIBOHENPOHMLAEMON 0BOMOYKN.

293 [na kpaTKOBPEMEHHOro NMPOCMOTpa TEKYLLEro pexuma oTobpaxeHust Heobxoaumo “Ha-
xaTb” kHonky «T», npu aToM Ha LUMPOBOM Tabno NPUMEPHO Ha 3 C NOSBUTCS HaanMch, coobliaroLas
MoNb30BaTENMI0 TEKYLUNA PEXMM OTOBpaKeHUsl, Hanpumep, PEXUM OTOBpPaXKeHUs! TEKYLLLETO PacCTOsSHUS,
puycyHoK 85:
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PucyHok 85 - KpaTkoBpeMeHHbIN MPOCMOTP TEKYLLErO pexmmMa oToOpaXeHus
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MpumeyaHue - OTobpaxaemasa Ha pucyHke 85 BennunHa “10.340” NnpuBeadeHa B KayecTBe npume-
pa pesynbTaTa n3aMepeHus.

294 lMocne BbiIBOAa Ha UUdpoBoe Tabno TeKyLero pexvma otobpaxeHus nocnegosaTenb-
HbIM “HaxaTnem” kHomku « T» MOXHO OCyLLEeCTBNATL Nepe6op pexnuMoB 0TOBPaXKeHs, PUCYHOK 86:
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PucyHok 86 - lNMepexon mexay pexvMmamMmu oTobpakeHus

O6o3HaueHne “t °C” Ha pucyHke 86 COOTBETCTBYET TemnepaTtype BHYTPU B3PbIBOHENPOHULIAEMOMN
060n04KN.

295 Mpn HeOOXOAMMOCTU KPaTKOBPEMEHHOIO M3MEHEHUST pexnma oTobpaxeHust pesynbTata
N3MEPEHN MOXHO BblOpaTb HEOOXOAMMBIN PexuM “HaxkatmeM” kHonku «BBO[L», Hanpumep, NpocMoTp
TemnepaTypbl BHYTPY B3pbIBOHENPOHULIAEMOW 060M04UKN, PUCYHOK 87:

@ =800 |> @ =[0288C

PucyHok 87 - Beibop pexvma oTobpaxeHus TeMnepaTtypbl BHYTpU
B3PbIBOHENMPOHMLI@EMON 06004KK

MpumeyaHue - OTobpaxaemasn Ha pucyHke 87 BenuuuHa “29°C” npuBefeHa B KayecTse nprmMepa
pesynbTaTta U3mMepeHus.

Mocne BbIGOpa HEOBXOAMMOroO pexvuma oTobpaxeHus ypoBHeMep B TedeHune npumepHo 10 ¢ Bbl-
cBeunBaeT Ha uMdpoBOM Tabno pesynbTaT USMEpPEHNs B COOTBETCTBUM C BbIOPaHHBbIM PEXMMOM U aBTO-
MaTU4YeCK/ BO3BpAaLLAeTCs B UCXOOHbBIN PEXUM OTOBPaXKeHUs, YCTaHOBIEHHBIN Nonb3oBaTenem, unm ne-
pexoauT K pexuMmy, 3agaHHOMY NpY HAacTPOKrKe NpeanpuAaTUEM-U3rOTOBUTENEM.

2.9.6 Ecnn Bo Bpemsi nepebopa pexmmoB oToGpaxkeHus no n. 2.9.4 npekpatuTb “Haxatune”
KHOMOK Ha Bpems bonee 5 ¢ unm “HaxaTb” kHonky «OTMEHA», To ypoBHEMEpP BEPHETCS B UCXOAOHbIN pe-
XXMM OTODpaXKeHUs, yCTaHOBMEHHbIV NONb30BATENEM paHee, UM NEPEXOOUT K PEXUMY, 3aaHHOMY Npu
HaCTpoMnKe NPeanpuUATUEM-U3rOTOBUTENEM.

2.10 KannbpoBka ypoBHeMepa

2.10.1 KanunbpoBka ypoBHemepa NPOM3BOAMTCA MMWUTaALMOHHLIM CNOCOOOM B YCMOBUSX Npea-
NPUATUS-U3rOTOBUTENS Ha Creunanu3npoBaHHON YCTaHOBKE.

2.1 Bo3mMoOXHble HeMcnNPaBHOCTU U UX YCTPaHeHUe

2.11.1  YpoBHEMEp UMEET BCTPOEHHYIO CUCTEMY CaMOAMArHOCTUKKN, obecnednBatoLLyo curHanu-
3aUM0 HEVCMPABHOCTM B Criyqae obHapyXeHust OTKIOHeHU B paboTe. [Npn 3ToM Ha LUMAPOBOM MHOUKA-
TOpe YpOBHEMEpA BbICBEYMBAETCA KOA OLIMOKM, COOTBETCTBYIOLLMIA TUMNY HeucnpaBHocTW. Ecnn ypoBHe-
Mep onpaluMBaeTcsa ANCTaHUMOHHO Nno uHTepdericy RS-485, To ko owmnbkm OygeT npmMcyTCTBOBaTb B €ro
KOAOBOW MOChLINKe npu oTBeTe. B crnyyae onpegeneHns cuctemMon caMOgnarHOCTUKM Cpa3dy HECKOMbKMX
TWMOB HEMCNPaBHOCTEN, HA UMPPOBOM MHOVKATOpE ypoBHeMepa OyayT moovepedHo BbiCBEYMBATHCSA
COOTBETCTBYIOLLME KOAblI OWMBOK (B mopsake Bo3pactaHus).lTpy 3ToM TeKywmn kog owmnbku, KOTopbIn
oTobpaxkaeTca Ha LMGPOBOM MHAMKATOPE, OLHOBPEMEHHO MPUCYTCTBYET B KOAOBOW MOCHLIIKE OTBETA
ypOBHeMepa npu onpoce no uHtepdercy RS-485.

2.11.2 HewucnpaBHocTK, obHapyxuBaemMble BCTPOEHHOW CUCTEMOW CaMOAMAarHOCTUKWU, U UX KO-

Obl, BbiCBEeYMBaeMble Ha LMPOBOM UHOUKATOpE YpoBHEMEpPA U NepefaBaemble Mo NMHUN CBA3W, NpuBe-
neHbl B Tabnuue 5.
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Tabnuua 5
Kop Ha
HeucnpaBHOCTb umpsoeom Kon

Ta6no oLInGKM
1. HeucnpaBHOCTb ynpaBnsoLLero MMKPoOKOHTposnnepa 6rnoka obpa- i Het
6OTKM. YpOBHEMEP HE BbLINOSHAET N3MEPEHME 3a4aHHOW MoNb3oBaTe- crror oTBeTa Ha
nieM BeNIMYMHbI U HE OTBEYAET Ha 3anpochl MO JIMHUM CBSA3U 3anpoc
2. OTcyTCTBYET Nepefada JaHHbIX Ha BCTPOEHHbIN LMGPOBOM MHAMKA-
TOp. YpPOBHEMED BbINOSHAET U3MEPEHNE 3aaHHOM Nofb3oBaTenemM Be- .'_: 'alall = Lt 0
NYMHBI U OTBEYAET Ha 3anpochl MO JIMHUK CBSA3U _
3. HencnpaseH reHepaTtop nepegartyunka E o 1
4. HepoctaTo4yeH ypoBEHb NPUHUMAEMOro cUrHana unm HemcrnpaeeH cC__9 5
KaHan npvema crr
5.HepocTtaTtoyeH ypoBeHb NPUHMMAEMOroO CUrHana unmM HencrnpaseH cC__2 3
kaHan uudpoBoit 06paBoTKy creJd
6. HencnpaseH gatumk TemnepaTtypbl BHYTPY B3pbIBOHENPOHULIAEMON C__u 4
060MoYKH e
7. HeT ynpaBneHusa 4acTtoTon reHepaTopa nepegaryunka E ~r '_:. 5
8. HeT obmeHa gaHHbIMU Mexay yNpaBnaoLWwmm N U3MepUTENbHbIM cC__r 6
MUKPOKOHTpOMnepamm Y 'E'
9. Owmbka npu paboTe ¢ SHEProHE3aBUCMON MNAaMATLIO UM ee 0TKa3 E - 7
10. MNMoTepa AaHHbIX, XpPaHUMbIX B 3HEProHE3aBUCMMOWN NaMSATH E - ,'_:,' 8
11. HeucnpageH gatuvk TemMnepatypbl MOZYms TEPMOCTaTUPOBaHNS BHYTPU cC__0 9
B3PbLIBOHENPOHULIAEMO 0BONONKM (TONKO UcronHeHnst BAPC 332MI-XX) crea

2.11.3 PekomeHgaumm K OEWUCTBUSIM TEXHUYECKOrO MepcoHana npu MNOSABMEHUN HeucrnpaBHO-
CTEWN, BbISIBMSEMbIX BCTPOEHHOMW CUCTEMOW CaMOAMNArHOCTUKN YpOBHEMEpPaA:

— “Error”, “Err1”, “Errd”...“Err6” vinn “Err9” — ypoBHemMep MOXeT ObiTb OTPEMOHTMPOBAH B YyC-
noBuaAx notpebutena cneuymanuctamu npeanpuATUA-U3roToBUTeNns (OemoHTax 6Groka obpaboTku ¢
3aMeHO HeMCNPaBHOro MOAYMS) UK NOANEXUT OTNPaBKe Ha NpeanpuATUe-U3roToBUTENb AN NpoBeae-
HUSA PEMOHTa;

“Err2” nnn “Err3” — BO3MOXXHOW NPUYNHOM HEUCNPABHOCTU MOXET ObITb 3arpsi3HeHWE aHTEHHO-
BOITHOBOZHOW CUCTEMBbI YpPOBHEMepa. [eMOHTMPOBaTh YPOBHEMED, OYUCTUTL U MPOMbITb AHTEHHbI pac-
TBOpPUTENEM Mapku “646” (Mnv pacTBopuTENEM, MO3BOSISIOWMM OYNCTUTL aHTEHHbI YPOBHEMEpPA OT 3a-
rPsiI3HEHMN), 3aTeM CHOBa YCTaHOBWUTb Ha pe3epByap. B cnydae, ecnu gaHHas onepauus He BepHyna
ypOBHeMep B paboyee COCTOsIHME, TO OH MOASIEXUT OTMNpaBKe Ha NpPeanpuATUe-n3roToBUTENb AN Npo-
BEAEHWSI PEMOHTA;

“Err7” — OTKIOYMNTbL M BHOBb MOAATb NMUTaHWE Ha ypoBHeEMep. B cnyyae nponagaHus koga owmnbku
NpOBEPUTL BBEAEHHbIE B PEXUME MPOrpaMMHON HACTPOMKM YCTaHOBOYHbIE MapameTpbl W A0MyCKaemyro
OCHOBHYIO norpeLlHocTs no n. 1.2.4, Hanpumep, NyTeM KOHTPOINbHbIX 3aMepoB. [Mpon3BecT MOBTOPHYHO
HaCTPOWKy ypOBHEMEpPA MPU OTNINYUM YCTAHOBOYHbIX MApaMeTPOB OT BBEAEHHbIX paHee. Ecnn Heucnpas-
HOCTb MOBTOPSIETCS UK AOMNyCKaemasi OCHOBHas MOrpeLLHOCTb He cooTBeTCTBYET M. 1.2.4, ypoBHEMED He-
McrnpaBeH 1 NOASIEXMUT OTMNPaBKe Ha NPeAnpUATME-N3rOTOBUTENb AN NPOBEAEHUS PEMOHTA;

“Err8” — npu OTKMOYEHUN N NOBTOPHONM Mofaye NUTaHus HEUCMNPABHOCTb HE AMArHOCTUPYeTCH,
HO YPOBHEMEpP HYXOAeTCA B BOCCTAHOBMEHMM [aHHbIX, XPaHALMXCA B 9HEProHe3aBUCMMOW NamMaTu.
CBs3aTbCA C NpeanpuaTUeEM-N3roToBUTENEM A NpoBeAeHUs NpoLeaypbl BOCCTaHOBNEHNSA AaHHbIX;

212 MopkntoyeHue k MNIBM

2.12.1 B ypoBHemepe ncnonHeHunn BAPC 322MUN-XX, BAPC 332MW-XX npegycMoTpeHa BO3-
MOXHOCTb nogakmntodeHnst kK NOBM no mHTepdency ctaHgapta EIA RS-485, ecnn komnbloTep nmeet
BCTPOeHHbIN RS-485-nopT, unu k COM-nopTty ¢ nomoLlbto npeobpasoBatens uHTepdencos (agantepa)
ADAM-4520 nnn aHanornyHoro. O6MeH gaHHbIMW C YPOBHEMEPOM OpPraHM30BbIBAETCS C MOMOLLbIO TUMO-
BOro NporpaMmmHoro obecneveHusi, 3anMcaHHOro Ha KOMMaKT-AWUCK, BXOASLUNIA B KOMMNIEKT ypoBHEMEpPA.
OnucaHne paboTbl C TUNOBbLIM NPOrpaMMHbLIM 0becnedeHneM Takke pasmMeLLeHo Ha KOMMaKT-AnCKe.

2122 ®usnyeckaa peanusauusa mHtepdenca RS-485 npepcraesnser cobon OBYXNPOBOAHYHO
NNHWIO CBA3WM ¢ MakcumansHon anuHon o 1000 m. K nuHumM cB4a3u nogknoyatoTea Ao 32 ypoOBHEMEPOB.
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Mpy HeobXxoaMMOCTM YBEMNWYEHMS YMCna NOAKMYAEMbIX YPOBHEMEPOB WCMOMb3yeTCa PeTpaHCnATop
uHTepderica RS-485. B atom crniyyae k nuHum cBsAsm ¢ N3BM nogkntovatotcsa 31 ypoBHEMED U peTpaHC-
narop, paboTaLLmii Ha ocTarnbHble YPOBHEMEPDI.

2.12.3 Tlpumep nogknoveHus k MNMIOBM HeCKONbKMx ypOBHEMEPOB, CBA3AHHbIX 4epe3 WHTEep-
denc RS-485, npuBeaeH Ha pucyHkax 88 n 89.

ADAM 4520

Nna3gm IBM PC '

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

PucyHok 88 - MogkntoveHne no nuHmum cesau k NM3BM

BAPC 322MW-XX ApanTtep uHTepdeica NaBM
(Kggg.r?:tlil;) ¢ /F Nunna A (Data+)
(Kag;;;ng1) *— Nunus B (Data-)

9
\
M
W N
L o T
BAPC 322MWN-XX L
\
3eneHbin ﬁ
(kabens Net) @
CuHuin ®
(kabenb Ne1)
U
\
M
L S IR 1

PucyHok 89 - Cxema wnendoBoro coeamHeHns uenen nHrtepdenca RS-485
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213 MpoTokon o6mMeHa no uHTepdcency

2.13.1  TlpoTokon obMeHa npegHasHadeH Ans opraHuM3aumm obmeHa MHdopmauMen no nocre-
[oBaTenbHOMY KaHany cBsi3u. [1poTokon npegnonaraet HanMynue ogHoro “Begyllero” ycTponcTea B Nnn-
HuM cBsa3m 1 0o 250 “BegomMbix” yCTponcTB. “Beaylumm” yCTPOMCTBOM SIBMISIETCA KOMIMEKC NMPOrpammMHo-
annapartHbIX CPeACTB, peanu3oBaHHbIN Ha 6a3e koHTponnepa unun NMN3BM, KOTopbI MHULMMPYET Npouecc
obmMeHa AaHHbIMW MO NMHUK CBA3W. “BegombiMy” YCTPONCTBaMU ABRSIOTCH YPOBHEMEpPLI UMW NHble agpe-
cyemble yCTPOMCTBA, OTBEYaloLLMe Ha 3anpockl “Beayulero” Kaxxgoe Begomoe YCTPOMCTBO AOMKHO MMETh
YHUKanbHbIV CUCTEMHBINM agpec B aunanasoHe ot 0 go 249. CuctemMHbIn agpec «255» 3ape3epBupoBaH 1
NCMNomb3yeTcsl B KAYECTBE «LUMPOKOBELLATENBHOIO», T. €. M0 3TOMY aApecy MOXeT ObiTb OCyLLeCTBEHA
CBSi3b C “BeAOMbIM” YCTPONCTBOM, UMEOLLMM NIOOOM CUCTEMHBINA agpec, HO MpU 3TOM K NMHMK BO n3be-
aHne KOHMIMKTOB JOIMKHO ObITb MOAKIIOYEHO TONBKO OAQHO “BEJOMOE” YCTPOWCTBO.

2.13.2 [aHHble MO NUHUM CBSA3W NepedatoTcs nocrnegoBaTenbHbIM Habopom cnoB. Kaxgoe cro-
BO coaepxuT 11 6uT: cTapT-0MT, 8 OUT OaHHbIX, OUT YeTHoCTK, cTon-6uTt. CkopocTb nepeagayn 9600 6oa.
KoHTponb no 4eTHOCTM He NPOM3BOAUTCS.

2.13.3 O6wwmn Bug CTPYKTYypbl 3anpoca “BedyLlero” B COOTBETCTBMM C MOPSIAKOM CreaoBaHus
npv nepegadye no NMHUKM CBA3W NprBeaeH B Tabnuvue 6:

Tabnuuya 6
Umsa Tun KonunyecTtBO Oonyctumoe
= OnucaHue
AAaHHbIX OaHHbIX 6aunTt 3Ha4eHue
Address 0...249, 255 Agpec “BegomMoro” B NMHUN CBA3N
Code 0...255 Koa komaHapl 3anpoca “BegyLuero”

1 [OnuHa 6noka nepenasaemom

unsigned char
MH(OpMaumm B 3anpoce

Length 1...(1+N) “ ”
Beaywiero”, rae N — konmyecTBo
©anT B 6noke, 0< N < 250
Cwm. nogpasgen Cwm. nogpasgen | bnok nepenasaemon MHdopMaLmm
Data 0...N p »
2.14 2.14 B 3anpoce “BefyLuero
e G
unsigned char 1 0...255 Cy 'UL = -
CRC16 Hi Tapwm 6aiT KOHTPONbHOW

cyMMbl AaHHbIx CRC16

MpumeyaHue - OnucaHve TMNOB AaHHbIX NpuBeaeHo B n. 2.13.7.

Appec “Begomoro” onpeaensieT yCTPONCTBO, KOTOPOMY npeaHasHayveH 3anpoc. NpusHakom agpec-
Horo GaliTa aBnsieTca eguHNYHoOe 3HaveHne 6uta YeTHocTu. Bece octanbHble 6aliThbl 3anpoca nepeaatoT-
Cs C HyrneBbIM OMTOM YeTHOCTU. 3anpoc “BedyLlero” cogepXnT Kog KoMaHabl, KOTOpY Heobxoaumo Bbl-
nonHUTL “Begomomy” nocne nony4veHus 3anpoca. brnok nepegasaeMon nHOPMaLMN MOXET cogepxaTb
OOMNONHNTENbHbIE NapaMeTpbl, HEOOX0AMMbIE A4S NpUema 3anpoca 1 BbINOSIHEHMS KOMaHAbl “BeAOMbIM”
(cM. onncaHne cucTembl KOMaHL YpoBHemepa, nogpasgen 2.14). Ecnn ansa BbIMOMHEHUS KOMaHAbl He
TpebyeTca AOMOMHUTENBHOW MHOPMaUUK (Hanpumep, OaHHbIE OTCYTCTBYIOT), TO 3HadyeHune BanTta gnu-
Hbl 6rnoka nepegaBaemon nHdopmaumm pasHo 1, ganee crnegyeT KoHTponbHas cymma CRC16. Kow-
TpOnbHaA CymMMa UCMNOMb3YeTCHa A1 KOHTPONSA LEenoCTHOCTM obmMeHa. BbluncneHne KOHTPONbHOW CyMMbI
npoussogutcs no anroputmy "CRC16” ¢ HavanbHbIM 3Ha4veHneM 65535 (OxFFFF) n o6pasytowum nonu-
Homom 40961 (OxA001). Mnagwwii 6anT KOHTPONBHOW CyMMbI NepeaaeTcs NepPBbIM.

2134 O6wun B1A CTPYKTYpbl OTBETA “BEAOMOr0” B COOTBETCTBMM C MOPSAKOM CMELOBaHUSA MpU
nepegave no NUHUMN CBA3M NpuBeaeH B Tabnuue 7:
Tabnuua 7
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address unsigned char 1 0...249 Agpec “Begomoro” B J'I:/IHVIVI 0393:4
Code 0...255 Koa komaHapl 3anpoca “BegyLuero
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Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4eHue
[nuHa 6noka nepenasaemonm
Length unsigned char 1 1...(1+N) MH(OpMALYM OTBET "BEAOMOTO”,
roe N — konmyecTBo 0ainT B 6noke
naHHbIX, 0< N < 250
Data Cwm. onucaHue 0. N Cwm. onucaHue | bnok nepepasaemon nHdgopmMaumm
KOMaHA o KOMaHA oTBeTa “Begomoro”
o G
unsigned char 1 0...255 Cy = ﬂ SanT KorTponmIoT
, TapLmii 6anT KOHTPONbHOWM
CRC16 Hi cymMMbl faHHbIX CRC16

MpnmeyaHue - OnucaHne TUMNOB AaHHbIX NpMBeaeHo B n. 2.13.7.

Bce 6aiTbl B OTBETE NEpPEAOTCH C HYNEeBbIM OUTOM YETHOCTU.

Mpun nonyyeHumn “BegombiM” 3anpoca “BeayLLero” MoryT BO3HUKHYTb Criegylolme cuTyauum:

— obHapyxeHa owmbka Bo Bpemsi nepefaydu;

— MNPpUHATaA KOMaHaa He MOXXeT ObITb BbIMNOSHEHA;

— KOMaHAa NpuHATa U BbIMNOJIHEHA YCMNELHO.

Ecnn “Begombii’” 0OHapyxun owmnbKy KOHTPOSIbHOM CyMMbl, OTBET He dhopmupyeTcs, “Begomblin”
noaroTaeBnMeaeTcsa Ans npMema o4epeaHoro 3anpoca.
Ecnn “BegombiM” NpuHATa HEM3BECTHAA KOMaHAa Wy MonyvyeHHas koMaHaa He MOXeT ObiTb Bbl-
nosnHeHa, UM POPMUPYETCSA OTBET, NPUBEAEHHbIV B Tabnuue 8:

Tabnuua 8
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4eHue
Address 0...249 Appec “Begomoro” B NMMHMM CBS3N
Code 250 Koa komaHzp! 3anpoca “BeayLuero”
Length 5 [nvHa 6noka nepep,a?aemom )
nHdopmaumm oTeeTa “Be4OMOro
Kop oumbku B oTBETE “BEAOMOrO”™:
1 — lNpnHAT HEN3BECTHBIN KOA
KomMaHAbl.
Error unsigned char 1 1. 4 2 — lNonyyeHHas KomaHaa He
MOXeT ObITb BbINONHEHA B
HacTosLLEee BpeMS.
3 — OwmnbKa B AaHHbIX.
4 — Otkas B pabote npmnbopa
CRC16 Lo Mnagwwnin 6aiT KOHTPOMBHOWN
0. 255 cymMmMbl faHHbIX CRC16
. CrapLunin 6anT KOHTPOTbHOW
CRC16 Hi CyMMbl AaHHbIx CRC16

MpnmeyaHue — OnvcaHme TUNOB AaHHbIX NpyuBeAeHo B n. 2.13.7.

2.13.5

BpemeHHble TavimayThbl:

— BpeMsa Mexay OBYMs nocrnegoBaTtenibHO nepegaBaemMbiMy (MPUHUMaeMbIMK) CIIOBaMU HE JOSDK-
Ho npesbiwaTtb 10 Mc;

— 3ajepxka mexay nocrnegHnM CroBOM 3anpoca 1 nepebiM CroBOM oTBeTa He MeHee 30 Mc;

— BpeMms OTKNUKa Ha 3anpoc He JOImkHO npeBbiwatb 100 mc. Ecnu ansa BeinonHeHNs komaHabl, Co-

"«

Jepallencs B 3anpoce “Begyliero”, “Begomomy” Tpebyetcsa Bpemsi, 6onble 4yem 100 mc, TO “BegombIn”

dopmMupyeT OTBET “BefyLlemMy” 0 npueme KomMaHabl M nepefaeT ero B OTBEAEHHbI BpEMEHHON UHTepBarn
nepeq BbINOMHEHNEM KOMaHAbl UMW C OAHOBPEMEHHbIM ee BbinonHeHnem. OTBeT “BeJOMOro” B 3TOM
crny4vae UMeeT BUA, NpMBEOEHHbIV B Tabnmue 9:
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Tabnuua 9
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0...249 Agpec “Begomoro” B NMMHMM CBA3N
Code 0...255 Koa komaHap! 3anpoca “BegyLuero”
Length 5 [nvHa 6noka nepep,a?aelvlom )
WH(opmaLmm oTBeTa “BeAOMOro
Data unsigned char 1 0 Briok nePenaBaeM()”ﬁ MHdopMaLmK
oTBeTa “BeJOMOro
CRC16 Lo Mnagwwuin 6aiT KOHTPONbHOW
0. 255 cyMMbl gaHHbix CRC16
. Crapwun 6anT KOHTPOSbHOM
CRC16 Hi cyMMbl gaHHbIXx CRC16

MpumeyaHue — OnvcaHne TUNOB AaHHbIX NpuBeaeHo B N. 2.13.7.

2.13.6  Pac4eT koHTponbHoM cymmbl: MycTb [[aHHble 1... [JaHHbIE _N] — N AaHHbIX MHOpMaLuN,
KOTOopble nepedaeT unu npuHuMaet “Begywmn” (6e3 6aiTOB KOHTPONbHOW CyMMbl). [nsg nogcyera KOH-
TPONbHOW CyMMbl HEOBXOAMMO OCYLLECTBUTL CreaytoLine encTBUS:

— B35Tb HadvanbHoe AByxbantHoe umcno OxFFFF, o6osHauyeHHoe kak CRC16 n cocTtosiee u3s
ctapwero CRC16 Hi n mnagwero CRC16 Lo 6anTos:
CRC16 = OXFFFF; (5)
— OCYLLeCTBMTb normyeckyto onepauuto “Uckniovarowee WM"Y (XOR) mexay nepBbiM Gantom
HanHble 1 n mnagwum 6antom CRC16:
CRC16 = CRC 16 His0x100+(CRC16 Lo) XOR (OdaHHble_1); (6)
— NpOBEPUTb, YeMy paBeH Mnagwuii 6uT (LSB) pesynbTtata: «0» nnm «1»;
— ocyuwecTtButb casur 3HadyeHnss CRC16 BnpaBo (B CTOPOHY mnagwero 6ura) Ha 1 61T ¢ 3anonHe-
HMeM HyneM MecTa cTapllero 6uta. o coctosaHmio nposepku LSB ocylectBuTb cnegytowime AenCcTBUS:
— ecnn LSB = 0, To nosToputb caBuUr 3Ha4yeHna CRC16 BnpaBo Ha 1 OMT c 3anofiHeHWEM
Hynem mecTa ctapLuero 6uta. BHoBb npoBeputb LSB;
— ecnm LSB =1, To ocywectButb XOR ¢ obpasytomm nonnHomom 0xA001:
CRC16 = (CRC16) XOR (0xA001); (7)
— MOBTOPWTb NpeablayLine OencTBus, Noka He OyaeT BbinonHeHo 8 casuroB. Takum obpasom, Oy-
net obpaboTtaH oguH 6anT [aHHble 1 nepegaBaeMoi MHGOpMauuu;
— MNOBTOPATb Npeablayline OeWCTBMS AN ocTanbHbiXx 6antoB [daHHble 2... [JaHHble _n nepega-
BaeMon nHdopmaumm, noka He 6yayt obpaboTtaHbl Bce 6anThl.
BakntounTensHoe 3HadeHne CRC16 ByaeT SBNATLCA KOHTPOMbHOW CyMMoW coobueHns. B Tabnu-
ue 10 npvBedeH npumMmep 3anpoca “BedyLuero”, B KOTOPOM ABa nocregHux 6avita npeacraBnstoT cobon
KOHTpornbHyto 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 peanusauum anroputMa BbluUCIIEHUS KOHTPONbHOW cyMMbl CRC16, HanucaHHbIN Ha a3bike C:

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

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

bit temp;
#define div 0xA001;
for (i=0; i« (BUFF[2]+2); i++)
{ CRC16 * = BUFFi];

for (j=0;j«8;j++)

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

}

return (CRC16);

}

2.13.7 OnucaHuve TUNOB AaHHbIX, UCMONb3yEeMbIX B NPOTOKONEe obmMeHa no nHtepdency ons cu-
CTEeMbl KOMaH[ YPOBHEMEepPaA, NpMBeAeHO B Tabnuue 11:

Tabnuua 11
Tun paHHbIX OnucaHue
unsigned char BessHakoBoe Lenoe Yicno, oguH 6ant
signed char 3HakoBoOe Lienoe Yncrno, oguH 6ant
unsigned int BessHakoBoe uenoe yncno, aAesa 6anTa, ctapwuii 6ant nepegaeTcsa NepsBbIM
float Yucno cdopmara float no ctangapty IEEE-754: 4 6aiTa, ctapwwii 6anT ne-
penaetcs nepsbiM
FloatNAN MepenonHenue float, npn aTom 3HauveHne yncna pasHo OxFFFF FFFF
214 OnucaHue cucteMbl KOMaHA ypoBHeMepa

2.14.1 Cucrtema KOMaHg ypOBHEMeEpa COCTOUT U3 CryXebHbIX KOMaHg, npedHasHayYeHHbIX O1is
ynpaBneHus npoueccoM obmMeHa AaHHbIMW MO MHTepdEeNCy 1 ynpasreHns YpoOBHEMEPOM, KOMaHg yTe-
HUA OaHHbIX U KOMaHA4 3annCu JaHHbIX.

2.14.2  Ecnu HeobxognMo u3MeHUTb Kakne-nnbo napameTpbl ypOBHEMEpPA, CHavana gaeTcs Co-
OTBETCTBYIOLLIAS KOMaH4a Ha 3anvcb NapameTpa UM HECKOMbKO TakMX KOMaHA, a 3aTeM JaeTcs KomaHaa
“CoxpaHnTb napameTpbl”, NOCre Yero ypoBHEMEpP COXpaHsAeT BBeAEHHbIe NapaMeTpbl B CBOEN SHEProHe-
3aBUCUMOM NamMsATH.

2.14.3 KomaHgbl 4TeHuss “CumTaTb Tekyliee paccTosiHue”, “CunMtaTb TeKyLUNA YPOBEHbL”,
“CumutaTb CBOGOAHOE NMPOCTPAHCTBO”, “CUMTaTbh TEKYLMA 0OBbEM” UCMOMb3YITCA Kak Ans nonyye-
Hus Tpedyemon nHdopMaumm OT YPOBHEMEPA, TaK U A5 CYNTbIBAHUSA KOAa OLUMGKN.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUU C MOPSAKOM CreoBaHUSA Npy nepegade rno nvHum
CBSA3U NpvBefeHa B Tabnuue 12:

Tabnuua 12
Umsa Tun KonuuecTtBO Oonyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6aunt 3Ha4eHue
Address 0...249, 255 Appec “Begomoro” B NMHMM CBS3N
Code 1 Kop komaHabl “CuuTtaTb...”
Length 2 OnunHa 6noka nepep,asrilemom )
MHcbopmMaLMm B 3anpoce “BegyLuero
1 “...TeKywee paccTtosiHue”
Data unsigned char 1 2 - TEKYLUNM yPOBEHE"
3 “...cBOGOAQHOE NPOCTPaHCTBO”
6 “...TeKkywmn ooLem”
CRC16 Lo Mnagwwuin 6aiT KOHTPOMbHOWN
0. 255 CyMMbl AaHHbIx CRC16
. CrapLumin 6aiT KOHTPOMbLHON
CRC16 Hi cyMMbl faHHbix CRC16

CprKTypa oTBETa “BEOOMOro” B COOTBETCTBUN C nopAgKoM crnegoBaHunAa M B 3aBUCUMOCTU OT KO-
MaHObl YTEHUA NpU nepenade rno JIMHMM CBA3N npmnBegeHa B Tabnuue 13:
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Tabnuya 13
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0...249 Agpec “Begomoro” B NMMHMM CBA3N
Code unsigned char 1 1 Koa komaHapl 3anpoca “BegyLuero
[nuHa 6noka nepegasaemom
Length 6 « ”
WH(opmaLmm oTBeTa “BeAOMOro
0...99999 Tekyllee paccTosgHue, MM
Data float 4 0... H nax 'éelqgu.mm YPOBEHb, MM
0. 99999 BO o,cujoe NPOCTPAHCTBO, MM
Tekywimii 06bem, % « 100
0 HeT owmbku
Error 1 9 Kop owmbkn B COOTBETCTBUM
c Tabnuuen 5
unsigned char 1 1 Bali Y
CRC16 Lo g Mnagwwmin 6aiT KOHTPONbHOW
0. 255 CyMMbI gaHHbIXx CRC16
. CTapLumin 6aiiT KOHTPOMbHON
CRC16 Hi cyMMbl AaHHbIX CRC16
2.144 KomaHga 4yTeHus “CuynmTaTb U3MepPeHHble AaHHble” npefHasHayYeHa Ansl CYMTbIBAHUSA

Onoka nepe,u,aBaeMOM I/IH(bOpMaLI,VII/I, COCTOSILLEro M3 3Ha4YeHWUM: TeKyLlero pacctodaHusa, Tekyuiero ypoB-
HS, cBOOOAHOrO NpoOCTpaHCTBa, TeKyLlero obbema, CoCTOsHUS pene n koga OLLKNOKMW..

CprKTypa 3anpoca “Bep,yu.l,ero” B COOTBETCTBMN C NOPAOKOM CliegoBaHUA Npu nepegade no JIMHnm

CBSA3U NpvBegeHa B Tabnuue 14:

Tabnuuya 14
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anT 3Ha4yeHune
Address 0...249, 255 Agpec “BegomMoro” B NMMHUM CBSA3N
Code 5 Koa komaHabl CqMTaT:.
M3MepeHHble faHHblIe
OnuHa 6noka nepegasaemonm
Length . 1 P »
unsigned char 1 nHcbopmMaLmK B 3anpoce “BeayLLero
CRC16 Lo Mnagwwnin 6aiT KOHTPONbHOW
0. 255 CyMMbI AaHHbIXx CRC16
CRC16 Hi Crapwun 6anT KOHTPONbHOM

cyMMbl gaHHbIx CRC16

CprKTypa oTBeTa “BeAOMOro” B COOTBETCTBUM C nopAaKoM criegoBaHuA npu nepegade no JiInHnMn

CBSA3U NpvBegeHa B Tabnvue 15:

Tabnuuya 15
Nmsa Tun KonuuyecTtBO Donyctumoe
. OnucaHue
AaHHbIX OaHHbIX 6aunTt 3HauyeHue
Address 0...249 Agpec “BeomMoro” B NMMHUM CBSA3N
Code unsigned char 1 2 Kop, KOMGaH,D,bI 3anpoca Be,u.yu:lero
Length 19 IOnunna 6noka nepep,a?aelvlom )
MHopmauum oTeeTa “BeLOMOro
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MpogomkeHne Tabnuubl 15

Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX GanT 3Ha4YeHue
Data_1 0...99999 TekylLee paccTosiHue, MM
Data_2 float 4 0... H nax TekyLwwmnin ypoBeHb, MM
Data_3 0. 99999 CBo6op,|:|oe NPOCTPaHCTBO, MM
Data 4 Tekywun o6bem, % « 100
CocTtosHus pene:
0 — Pene BbIKMOYEHbI.
Data_5 0...3 1 — BkntodeHo TonbKo perne 1.
2 — BKNtOYEHO TONbKO perne 2.
3 — Pene BkMOYeHbI.
. 0 HeT owmnbkn
unsigned char 1
Error 1.9 Kop owinbkn B cCOOTBETCTBUK
c Tabnuuen 5
CRC16 Lo Mnagwun 6anT KOHTPOSbHOM
0. 255 CyMMbl AaHHbIx CRC16
. CTtapLumn 6anT KOHTPOIbHOM
CRC16 Hi CyMMbl AaHHbIx CRC16
2145 KomaHgbl YTeHus “CumnTaTb pexum oTobpaxeHus”, “Cuntatb pexum paboTbl TOKO-

BOro Bbixopga”, “Cuntarb TN nporpammbl”, “Cyntatb TeMnepaTypy BHyTpu 0605no4ku”, “Cumtartb
TemnepaTtypy BHyTpU TepmocTaTa” (Tonbko Ans ypoBHemepa ucrionHeHun BAPC 332MU-XX), “CunTtaTtb
COCTOSIHMA pene” VMCMonb3ylTca Ans nonyyYeHus Tpedbyemon nHpopmauum ot ypoBHEMEpPA U HE MOTyT
NCMNOMb30BaTbCS A4S CHMThIBAHMSA KOA4A OLLNOKM.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUU C MOPSAKOM CreAoBaHUSA Npy nepegade rno nvHum

cBsA3W npusegeHa sTabnuvue 16:

Tabnuua 16
Umsa Tun KonunyectBo Oonyctumoe
AaHHbIX OaHHbIX Gant 3Ha4YeHue Onucanue
Address 0...249, 255 Agpec “BefomMoro” B nNMHUN CBA3N
Code 180 Kop komaHab! “CumuTtarb...”
Length 5 OnwnHa 6noka nepep,aB?emoﬁ )
nHcopmaLMm B 3anpoce “BegyLuero
1 “...peXXnm otobpaxeHnsa”
3 “...peXXnm paboTbl TOKOBOro
Bbixoga”
5 “...TMN nporpaMmmbl”
Data unsigned char 1 6 “...TeMnepaTypy BHYTpM
ob6onoykun”
7 “...Temnepartypy BHyTpuU
TepmocTtarta”
12 “_..cocTosiHuA pene”
CRC16 Lo Mnagwwnin 6aiT KOHTPOMBbHOWN
0. 255 CyMMmbl AaHHbix CRC16
CRC16 Hi CrapLumin 6anT KOHTPOMbHOWM

CyMMbIl AaHHbIX CRC16

CTpykTypa oTBETa “BEOOMOr0” B COOTBETCTBUM C MOPSAKOM CnefoBaHMs U B 3aBUCMMOCTM OT KO-
MaHAbl YTEHUS NPY Nepeaade Mo NMHUK CBA3M NpvBeaeHa B Tabnuue 17:
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Tabnuuya 17

Tun
OaHHbIX

Umsa
OaHHbIX

KonuyectBO
oanT

Hdonyctumoe
3Ha4yeHue

OnucaHue

Address
Code

Length

unsigned char

Data

signed char

CRC16 Lo

unsigned char
CRC16 Hi

0...249

Agpec “Begomoro” B NMMHMM CBA3N

180

Koa komaHap! 3anpoca “BegyLuero”

2

[nuHa 6noka nepegasaemom
MHopmauun oTeeTa “Begomoro”

Pexvm otobpaxeHus:

1 — TekyLlee paccTosiHMe.

2 — TekyLLMN YpOBEHb.

3 — CBoboaHOE NpoCTpaHCTBO.
4 — TekyLimii o0bem

Pexvm paboTbl TOKOBOrO BbIXOAA:
0-0...5mA.

1-4...20 MA.

2-0...20 MA.

Ownn 1

Tvn nporpammei:

0 — Mporpamma ans
BAPC 322MU-XX.

1 —lNporpamma gnsi
BAPC 332MU-XX.

CocTosHus pene:

0 — Pene BbIKMOYEHbI.

1 — BkntoyeHo Tonbko pene 1.
2 — BknoyeHo Tonbko pene 2.
3 — Pene1 u pene 2 BKMOYEHDI.

-50...+100

Temnepatypa BHyTpM o6onoyku, °C

Temnepartypa BHyTpY TepMocTara, °C

0...255

Mnagwwmii 6aiT KOHTPONbHOW
cymmMmbl gaHHbIx CRC16

CrapLumin 6anT KOHTPOMbHOWM
cymMmbl gaHHbIx CRC16

2.14.6

KomaHgbl uTeHus “Cuntatb 3aBOACKOM Homep”, “CumTaTb naponb nonb3oBatens”

UCMOMb3YHTCS TOJNbKO ANs nonyveHuss Tpebyemor nHdopmMaummn oT ypoBHEMEPA U HE MOTYT WUCMOJb30-
BaTbCs AJ1S1 CYUTBIBAHMS KOAa OLLMGKN.

CTtpykTypa 3anpoca “BegyLlero” B COOTBETCTBUM C MOPSAKOM CriefoBaHUSA npu nepegade no nuHUMm

CBS13U npuBeaeHa B Tabnuue 18:

Tabnuuya 18
Umsa Tun Konu4yecTtBO Oonyctumoe
= OnucaHue
AaHHbIX OaHHbIX canT 3Ha4YeHue
Address 0...249, 255 Agpec “BegomMoro” B NMHUN CBA3N
Code 181 Kop komaHabl “CuyuTtaTb...”
Length 2 JnnHa 6noka nepep,aB?elvlom )
nHchopmaumm B 3anpoce “BeayLLero
Data unsigned char 1 0 :-:3aBOACKON HOMEP
1 “...naponb nono3osartens”
CRC16 Lo Mnagwwmin 6aiT KOHTPONbHOW
0. 255 CyMMbI gaHHbIXx CRC16
. CTapLumin 6aiiT KOHTPOMbHON
CRC16 Hi cyMMbl AaHHbIXx CRC16

CprKTypa oTBeTa “BeQOMOro” B COOTBETCTBUU C nopAagKomMm crneagoBaHuna M B 3aBUCUMOCTU OT KO-
MaHObl YTEHUA NpU nNepegade rno JIMHUM CBA3N npmnBegeHa B Tabnuue 19:
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Tabnuua 19
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4eHue
Address 0...249 Appec “Begomoro” B NMMHMM CBS3N
Code unsigned char y 181 Koa komaHap! 3anpoca “BegyLuero
[nuHa 6noka nepenasaemom
Length 3 « ”
nHdopmaumm oTeeTa “Be4OMOro
Data unsigned int 2 0...65535 3aBOACKON HOMEp
[Maponb nonb3oBatens
o
unsigned char 1 0...255 Cy p: = -
, Tapwmn 6aiT KOHTPOSbHOWN
CRC16 Hi cyMMbl faHHbix CRC16
2.14.7 KomaHgbl 4TeHus “CuuTaTb HeusMmepsieMbid y4yacTok”, “CumTtaTb MaKCUMasrbHbIN

ypoBeHb”, “Cuutatb KOo3chduumeHT ycpegHeHus”, “Cuntatb yctaBky 1 pene 1”, “Cuutatb ycTtaB-
Ky 2 pene 17, “Cuutatb yctaBKy 1 pene 2”, “Cuutatb ycTtaBKy 2 pene 2”, “CyMtatb CKOPOCTb U3-
MeHEHUsI YPOBHA” MCNONb3yHTCHA TOMbKO AMs nosnydeHus TpebyeMon nHopmaumm oT ypoBHEMepa U
He MOryT UCNONb30BaTbCS 418 CHMTBIBAHMSA KOA4A OLLMGKN.

CprKTypa 3arnpoca “Bep,yLuero” B COOTBETCTBUM C NOPAAKOM CreaoBaHuda npu nepegadvye no JinHun

CBSA3U npuBegeHa B Tabnuue 20:

Tabnuua 20
Umsa Tuvn Konu4yecTtBO Honyctnmoe
- OnucaHue
AaHHbIX OaHHbIX Gaunt 3Ha4YeHue
Address 0...249, 255 Appec “Begomoro” B NHUM CBA3U
Code 182 Kop komaHabl “CuuTtaTb...”
Length 5 OnvHa 6noka nepe,an?eMOM )
nHcopmaLmm B 3anpoce “BegyLuero
2 “...HemsamepsieMbIN y4acTok”
3 “...MaKcMManbHbIA ypoBeHb”
4 “...koadhdpnumeHT ycpegHeHna”
Data unsigned char 1 11 ...yctaBky 1 pene 1
12 “...yctaBky 2 pene 1”
13 “...yctaBky 1 pene 2”
14 “...ycTaBKy 2 pene 2”
21 “. ..CKOPOCTb U3MEHEHUS YPOBHA”
CRC16 Lo Mnagwmin 6aiT KOHTPOMBHOWN
0. 255 cymMMbl faHHbIX CRC16
CRC16 Hi CrapLumit 6anT KOHTPOSbHOW

CyMMbl AaHHbIx CRC16

CTtpykTypa oTBeTa “Be4OMOro” B COOTBETCTBUM C MOPSAKOM CrefoBaHUSA U B 3aBUCUMOCTM OT KO-
MaHAbl YTEHWUS NpU Nepegaye Mo NMHUK CBS3N NprBedeHa B Tabnuvue 21:

Tabnuua 21
Umsa Tun KonunyectBo Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX Gant 3Ha4YeHue
Address 0...249 Agpec “BefomMoro” B nNMHUN CBA3N
Code unsigned char y 182 Kop komaHapl 3anpoca Benyuzlero
[nuHa 6noka nepegasaemoim
Length 5 P »
nHdopmaumm oTBeTa “BeJOMOro
0. 99999 HeVI3MepFIeMbIVI/I y4acToK, MM
Data float 4 MakcvrmanbHbI YypOBEHb, MM
0,0001...1 KoadhuumeHT ycpeaHeHus
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MpopomkeHne Tabnuubl 21

Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anT 3HauYeHue
YctaBka 1 pene 1, Mm
0. 99999 YcTtaBka 2 pene 1, Mm
Data float 4 YctaBka 1 pene 2, Mm
YcTtaBka 2 pene 2, MM
0...99,999 CKOpOCTb U3MEHEHNS YPOBHS, MM/C
e Care
unsigned char 1 0...255 Cy = ﬂv GaliT KoMTpOnENon
. Tapwuin 6anT KOHTPONbHOWN
CRCT6 Hi cyMMbl gaHHbIx CRC16
2.14.8 KomaHpa 4uteHus “CumTaTb CUTHaTypy” CHYXUT TONMbKO ANSA MNOSyYEeHUs1 CUTrHaTypbl

(MaeHTNUKALMOHHBLIX AaHHbIX) OT ypOBHEMEPA M HE MOXET MCNoNb3oBaTbCs ANs CYMTbIBAHMSA Koaa
OLLINBKM.

CTpykTypa 3anpoca “BeayLiero” B COOTBETCTBUM C MOPSAKOM CriefoBaHUs nNpu nepegadve no
NVWHUK CBA3W NpuBeAeHa B Tabnuue 22:

Tabnuya 22
Umsa Tun KonunyectBO Oonyctumoe
_ OnucaHue
AaHHbIX OaHHbIX Gant 3Ha4YeHue
Address 0...249, 255 Agpec “BegomMoro” B NMHUN CBA3N
Code 32 Kon KOMaH,lfI;bI CuuTtaTtb
CUrHaTypy
Lenath 1 [OnuHa 6noka nepegasaemom
9 unsigned char 1 nHcpopmaumn B 3anpoce “BeayLuero”
CRC16 Lo Mnagwwuin 6anT KOHTPOSBLHOM
0. 255 cyMMbl AaHHbIXx CRC16
. CrapLmi 6aiT KOHTPObHOM
CRC16 Hi cyMmbl gaHHbIx CRC16

CTtpykTypa oTBeTa “BeAOMOro” B COOTBETCTBMM C MOPSIAKOM CrefoBaHus Npy nepegadve no nvHum
CBSA3W npuBedeHa B Tabnuvue 23:

Tabnuuya 23
Umsa Tun Konu4yecTtBO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0...249 Agpec “Begomoro” B NMMHMM CBA3N
Code 32 Koa komaHap! 3anpoca “BegyLuero”
Length unsigned char 1 6 [nvHa 6noka nepep,a?aelvloﬁ )
MHopMaLun oTBeTa “Be4oMOro
Data 1 17 Tun yctponctsa: 17 ang
- ypOBHEMepa
Data_2 unsigned int 2 0...65535 3aBopckon Homep
Data_3 AnnapaTHasg Bepcus
Data 4 Bepcus nporpaMmmHoro
- obecneyeHus
unsigned char 1 0...255 1 Bari y
CRC16 Lo g Mnagwwmii 6aiT KOHTPONbHOWN
cyMmMbl gaHHbIx CRC16
. CrapLumn 6anT KOHTPOMbHOM
CRC16 Hi cyMMbl AaHHbIX CRC16
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2.14.9 KomaHga 4TeHus “CumTaTb TapUPOBOYHYH Tabnuuy” CryXuT TOMbKO AN NOnyYeHus
TapMpoBOYHON Tabnuupl, XpaHALLENCa B 9HEProHe3aBNCHMON NamMAaT YpOBHEMEPA, U HE MOXET UCMOonb-
30BaTbCA ANA CYUMTbIBAHMA Koda owmnbku. [pu BbINONHEHWM 3TOW KOMaHAbl BCerga NpoMCXoauT YTeHne
32 CTpOK MaccuBa 3Ha4YEeHUI YPOBHSA UM MaccmBa 3HadYeHnn obbema TapmpoBoYHOM Tabnuubl. Ecnn Tta-
pvpoBoYHas Tabnuua CocTouT (3anporpaMMMpoBaHa) U3 MEHbLLEro KONMYecTBa CTPOK, TO 3HAYEHUS He-
ncnonb3dyemblx cTpok paBHbl FloatNAN.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUU C MOPSOKOM CeAoBaHUA Npy nepegade no nMHum
CBS13U NpuBeaeHa B Tabnuue 24:

Tabnuua 24
Umsa Tun KonunyectBo Oonyctumoe
- OnucaHue
AAaHHbIX OaHHbIX 6ant 3Ha4eHue
Address 0...249, 255 Agpec “BefomMoro” B nNMHUN CBA3N
Code 165 Kon komaHabl “CuutaTtb ]
TapupOBOYHYIO Tabnuuy
Length 5 [nvHa 6noka nepe,an?eMOM )
MHCpopMaLMM B 3anpoce “BedyLlero
Data unsigned char 1 0 MaccuB 3Ha4yeHun ypoBHS
1 MaccuB 3HauyeHurn obbema
CRC16 Lo Mnagwwnin 6aiT KOHTPOMBHOWN
0. 255 CyMMbl AaHHbix CRC16
. CrapLmin 6aiT KOHTPONbHOM
CRC16 Hi cymMmMbl faHHbIXx CRC16

CTpykTypa oTBeTa “BegoMoro” B COOTBETCTBMM C MOPSOKOM CreAOBaHUSA M B 3aBUCUMOCTM OT KO-
MaHAbl YTEHUA NpU Nepenade no JMHNMM CBA3N NpmeegeHa B Ta6n|/|u,e 25:

Tabnuua 25
Umsa Tun KonuuecTtBO Oonyctumoe
< OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4eHue
Address 0...249 Appec “Begomoro” B NMHMM CBS3N
Code unsigned char y 165 Kopn, KOM6aH,D.bI 3anpoca BequI:l,eI'O
Length 129 OnunHa 6noka nepep,a?aemom )
nHdopmaumm oTeeTa “Be4OMOro
3HayeHve cTpokn 1 TapMpoBOYHON
Data_1 0. 99999 Tabnuuel, B MM ans naeHtudmkatopa
0 B 3anpoce 1 B % « 100 ans
noeHTucpmkaTopa 1 B 3anpoce
float 4
3HayeHue CTpokn 32 TaprpoBOYHON
Data_32 0. 99999 Tabnuuel, B MM ans naeHtudmkatopa
0 B 3anpoce 1 B % « 100 ons
noeHTndmkaTopa 1 B 3anpoce
e oo
unsigned char 1 0...255 y 'DL - -
CRC16 Hi CTtapLumi 6anT KOHTPOIbHOM
CyMMbl AaHHbix CRC16

2.14.10 KomaHgpbl 3anvcy “3anucatb HenaMepsieMbIn y4yacTok”, “3anMcartb MakCUMaribHbIN
ypoBeHb”, “3anucatb k03acdduumeHT ycpeaHeHus”, “3anucaTb yctaBky 1 pene 1”7, “3anucartb yc-
TaBKy 2 pene 1”7, “3anucatb yctaBky 1 pene 2”, “3anucatb yctaBky 2 pene 2”, “3anucatb CKo-
pPOCTb M3MeHeHUsi YPOBHA” MpeaHasHayveHbl Anst 3annucy B paboyyto namsiTe YypoBHEMEpa COOTBETCT-
BYIOLLMX 3HAYEHWI NepeaaBaemMblx eMy AaHHbIX UM YCTaHOBOYHbIX NapamMeTpoB.

CTpykTypa 3anpoca “BeayLLero” B COOTBETCTBUU C MOPSAKOM CreioBaHUA Npuy nepegade rno nMHuu
CBs13U NpuBeAeHa B Tabnuvue 26:
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Tabnuuya 26
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anT 3HauYeHue
Address 0...249, 255 Agpec “Begomoro” B NMMHMM CBA3N
Code 179 Kop komaHabl “3anucaTtb...”
Length 6 [nvHa 6noka nepep,aB?eMom )
nHpopmaumn B 3anpoce “BeayLuero
2 “...HenamepsieMbIn y4acTok”
unsigned char 1 3 ...MaKCMManbHbIN YPOBEHb
4 “...ko3dppuumneHT ycpegHeHnsA”
Data 1 11 ...yctaBky 1 pene 1
12 “...ycTaBky 2 pene 1”
13 “...yctaBky 1 pene 2”
14 “...yctaBky 2 pene 2”
21 “...CKOPOCTb U3MEHEHUSA YPOBHSA”
0. 99999 BbicoTa pe3ep|?yapa, MM
MakcnmanbHbI YypoBEHb, MM
0,0001...1 KoadhpuumeHT ycpeaHeHus
Data 2 float 4 zcmsxa ; pene 1 Mm
0. 99999 cTaBka 2 pene 1, Mm
YctaBka 1 pene 2, Mm
YcTtaBka 2 pene 2, MM
0...99,999 CKopOCTb U3MEHEHNS YPOBHS, MM/C
cRots L o
unsigned char 1 0...255 Cy DL T -
. Tapwun 6aiT KOHTPONbHOWN
CRC16 Hi cyMMbl gaHHbix CRC16

CprKTypa oTBeTa “BeAoMoro” B COOTBETCTBUM C nopAaKom criegoBaHuA npu nepegadve no JMHNMM

CBS13U NpuBeaeHa B Tabnuue 27:

Tabnuuya 27
Umsa Tuvn KonuuyecTtBO Honyctnmoe
- OnucaHue
AaHHbIX OaHHbIX GanT 3Ha4YeHue
Address 0...249 Afpec “Begomoro” B NMMHUM CBA3N
Code 179 Koa komaHap! 3anpoca “BefyLuero”
Long e e
unsigned char 1 v P “u6 - a .
CRC16 Lo nagwmnn 6anT KOHTPOSTbHON
0. 255 cyMMbl AaHHbIXx CRC16
. CrapLmi 6aiT KOHTPObHOM
CRC16 Hi cyMMbl AaHHbIX CRC16
2.14.11 KomaHga 3anucu “3anucaTtb naposib nonb3oBaTens’” UCnonb3yeTcd A5is 3anicu B pa-

6ouyI0 NamsiTb YpOBHEMEPA COOTBETCTBYIOLLEIO 3HAYEHUsI MApOoss Nosib3oBaTers.

CTtpykTypa 3anpoca “BeayLiero” B COOTBETCTBUMN C MOPSAKOM CreOBaHNA Npuy nepegade no fiMHum

CBSA3M npuBedeHa B Tabnuue 28:

Tabnuuya 28
Umsa Tun Konu4yecTtBO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX canT 3HayeHue
Address unsigned char 1 0...249, 255 Agpec “BegomMoro” B MHUN CBA3N
Code 178 Kop komaHnabl “3anucarb...”
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Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX GanT 3Ha4YeHue
OnuHa 6noka nepegaBaemon
Length . 4 « ,
unsigned char 1 nHpopMaLMm B 3anpoce “BeayLuero
Data_1 1 “._..naponb nonb3oBartens”
Data_2 unsigned int 2 0...65535 Maponke nonb3oBaTens
v G
unsigned char 1 0...255 Cy p: = -
. TapLmn 6anT KOHTPONbHOM
CRC16 Hi cyMMbl faHHbix CRC16

CTpykTypa oTBeTa “BeQoMOro” B COOTBETCTBUM C NOPSAOKOM CrefoBaHUsA nNpu nepegade no nNuHUMmM
cBsA3W npvBeaeHa B Tabnuue 29:

Tabnuua 29
Umsa Tun KonunyectBoO Oonyctumoe
= OnucaHue
AAaHHbIX OaHHbIX 6ant 3Ha4eHue
Address 0...249 Appec “Begomoro” B NHUM CBA3U
Code 178 Kopa komaHAp! 3anpoca “BeayLuero”
Length 1 [nuHa 6noka nepegaBsaemonm

1 MHopmaumm otTeeTa “Begomoro”
Mnagwwmin 6aiT KOHTPOMBbHOWN
cyMMbl gaHHbix CRC16
CrapLumin 6anT KOHTPOMbHOWM
cymMMbl faHHbIX CRC16

unsigned char

CRC16 Lo

0...255

CRC16 H

2.14.12 KomaHgbl 3anucu “3anmcaTtb pexum oTobpaxeHus”, “3anucaTtb pexum paboTbl
TOKOBOIO BbIXxoga” UCMOMb3ylTCs AN 3anucu B paboyyto namsaTb YpOBHEMEpPA BblOpaHHbLIX NONb30Ba-
Tenem COOTBETCTBYIOLLMX PEXMMOB.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUU C MOPSAKOM CrefoBaHNSA Npy nepegade rno nvHum
cBsA3u npusegeHa B Tabnuue 30:

Tabnuua 30
Umsa Tun KonuuecTtBO Oonyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6aunt 3Ha4eHue
Address 0...249, 255 Appec “Begomoro” B NMMHMM CBS3N
Code 177 Kop komaHabl “3anucarb...”
Length 3 OnwnHa 6noka nepeuasfemoﬁ ]
MHcbopmMaLMm B 3anpoce “BeayLuero
1 “...peXxum otobpaxeHunsa”
Data_1 3 “...peXumMm paboThbl TOKOBOro
Bbixoga”
unsigned char 1 Pexxum oTobpaxeHus:
1 — Tekywiee paccTosiHue.
1...4 2 — TeKyLwmMIn YpOBEHD.
3 — CBobogHOEe NpOCTPaHCTBO.
Data 2 4 — Tekywmm oobem
Pexnm paboTbl TOKOBOro Bbixoaa:
0-0...5vA.
0.2 1-4...20 MA.
2-0...20 MA.

65



HOANI.407629.014 P

MpogomkeHne Tabnuubl 30

Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
croroLe oo e R
unsigned char 1 0...255 Cyap ﬂv BaliT KoMTpONLHOR
, TapLwuin 6anT KOHTPONbHOWM
CRC16 Hi cyMMbl AaHHbIX CRC16

CTtpykTypa oTBeTa “BeAOMOro” B COOTBETCTBMM C MOPSIAKOM CrnefoBaHus Npu nepegade no fnvHum

CBA3U NpvBegeHa B Tabnuue 31:

Tabnuua 31
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0...249 Agpec “Begomoro” B NMMHMM CBA3N
Code 177 Koa komaHap! 3anpoca “BefgyLuero”
Length 1 [nvHa 6noka nepep,a?aelvlom )
unsigned char 1 KIAHCt)OpMauLI,;II/INOTBeTa Be,qowioro
CRC16 Lo nagwmin 6anT KOHTPONbHOW
0. 255 CyMMbI AaHHbIXx CRC16
CRC16 Hi Crapwun 6anT KOHTPONbHOM

cyMMbl gaHHbix CRC16

2.14.13 KomaHga 3anucu “3anucatb HOBbIM CUCTEMHbIN agpec” MCMonb3yrTca ANa 3anucK B
3HEProHe3aBMCMMYIO NamATb YPOBHEMEpPA BbIOpAHHOMO Nosb3oBaTeNnemM CUCTEMHOIO agpeca.

CprKTypa 3anpoca “Be,u,yu.l,ero” B COOTBETCTBUN C NOPAOKOM CcriegoBaHUA Npu nepegadve no JIMHum

CBS13N NpuBeaeHa B Tabnuue 32:

Tabnuua 32
Umsa Tuvn KonuuyecTtBO Honyctnmoe
» OnucaHue
AaHHbIX OaHHbIX GanT 3Ha4YeHue
Address 0...249, 255 Afpec “Begomoro” B NMHUM CBA3N
T e
unsigned char 1 AP -
[nuHa 6noka nepenasaemom
Length 5 P "
nHpopmaumn B 3anpoce “BeayLuero
Data_1 17 Twn yctponctea 17
Data_2 unsigned int 2 0...65535 3aBopckon Homep
Data_3 HoBbIN cucTemMHbIN agpec
Mnagwwmin 6anT KOHTPONbHOW
CRC16 Lo unsigned char 1 0...255 cyMmbl gaHHbIx CRC16
CRC16 Hi CrapLumin 6aiT KOHTPOSbHOM

cyMMbl gaHHbix CRC16

CTtpykTypa oTBeTa “Be4oMOro” B COOTBETCTBUM C NOPSAKOM CrefoBaHuA npy nepegade no NnHMmn

cBs3u NpuBegeHa B Tabnuvue 33:

Tabnuya 33
Umsa Tun KonunyectBO Oonyctumoe
N OnucaHue
AAaHHbIX OaHHbIX 6anTt 3HaYeHue
Address . 0. 249 ‘|‘-|OBbll7| CI/I(iTeMHbII7I agpec
unsigned char 1 BEAOMOro” B IMHUN CBA3MN
Code 37 Koa komaHap! 3anpoca “BefyLuero”
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MpogomkeHne Tabnuubl 33

Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX GanT 3Ha4YeHue
N
unsigned char 1 T P U‘V 17 2
Data 1 17 un yctponcTea: 17 ans
- ypoBHeMepa
Data_2 unsigned int 2 0...65535 3aBofckon HoMep
Data_3 AnnapaTHaga Bepcus
Data 4 Bepcus nporpammHoro
- obecneyeHus
unsigned char 1 0...255 " Gaif "
CRC16 Lo g Mnagwwmin 6aiT KOHTPOBbHOWN
CcyMmbl AaHHbix CRC16
. Crapumin 6anT KOHTPOMbHOWM
CRCT6 Hi CyMMbIl AaHHbIX CRC16

CucTeMHbIV agpec ypoOBHEMEpPA HE N3MEHUTCS, €CNU NPUHATBLIN 3aBOACKOW HOMEP He coBnaaaeT ¢
3aBOJCKMM HOMEPOM ypPOBHEMEPA, TUM YCTPOMCTBA TaKkKe OOIDKEH COOTBETCTBOBATbL TNy 17 Ans gaHHo-
ro yposHemepa. Npn coBnageHun 3aBOACKOro HOMepa M Tuna YCTPOMCTBA HOBbLIN CUCTEMHbIA agpec
YPOBHEMepa cpa3y 3anvcbiBaeTCs B €ro 3HEpProHe3aBMCHMMYIO NamsTb. ECnv cuctemHbin agpec ypoBHe-
Mepa 3aBeJOMO HEN3BECTEH, TO ANs 0bpalleHns K ypOBHEMEPY HEOOXOOUMO OTKIIOYMUTbL BCE Apyrue ycT-
povicTBa OT MMHUKM CBA3KM M nocnaTtb Moby KOMaHgy YTeHWs C cUcTeMHbIM agpecom 255. [ockonbky
CUCTEMHBIN agpec 255 saBnsieTca “lWmpokoBeLlaTernbHbIM®, NOCMNEe BbINOSIHEHMUS KOMaHAbl C Takow agpe-
caumen ypoBHeEMep OTBEYaET CO CBOUM TEKYLUMM CUCTEMHBIM agpecomM.

2.14.14 KomaHnpga 3anucu “3anucaTb TapupPOBOYHYH Tabnuuy” mMcnonb3yeTcs Ans 3anucu B
pabouyto namaTb ypoBHEMEpPA TapMPOBOYHON Tabnumubl nonb3oBatens. [1pu BbINOMHEHUN 3TOW KOMaHAb!
BCerga npoucxoauT 3anncb 32 CTPOK MaccMBa 3HaYeHUIN YPOBHS UNW Maccmea 3HavYeHu obbema Tapu-
poBOYHON Tabnuubl. Ecnn TapupoBoYyHas Tabnuua COCTOMT M3 MEHbLUENO KOMMYecTBa CTPOK, TO 3HaJe-
HWUS1 HENCMONb3yeMbIX CTPOK LOIMKHbI ObITb 3afaHbl nonb3oBaTtenem kak FloatNAN.

MpumeyaHue - Lllar Touyek TapMpoBOYHON TabNMLUbl MOXET ObITb Kak paBHOMEPHbLIM, Tak N Hepas-
HOMEpPHbIM, HO B Criyyae, Korga B NporpamMmmMupyembix 3Ha4eHUsAX YPOBHS UM obbema TOoYeK TapupoBoY-
HOW Tabnuupbl pesepByapa OTCYTCTBYEeT MOHOTOHHOCTb HapacTaHusi unu ybbiBaHWs, 3anucb B NaMsTb
YpOBHEMEPA TaKOW TapMpOBOYHOW Tabnuubl NpUBEAET K HEBEPHOMY NEpecHeTy M3MEPEHHOTO 3HAYEHUS
TEKYLLIEro YPOBHSA KOHTPONMPYEMOW cpeapbl B TEKYLLNIA OOBEM.

CTpykTypa 3anpoca “BeayLiero” B COOTBETCTBUU C MOPSAKOM CrefoBaHNSA Npy nepegade rno fvHum
CBsA3U NpvBefeHa B Tabnvue 34:

Tabnuua 34
Umsa Tun KonuuecTtBO Oonyctumoe
< OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4eHue
Address 0...249, 255 Appec “Begomoro” B NMHMM CBS3N
Code 166 Kop komaHabl “3anucartb )
TapuMpoBOYHYIO Tabnuuy
unsigned char 1 %
Length g 130 [OnvHa 6noka nepena?aemom )
MHopmaumm oTeeTa “BegoMoro
Data 0 0 Maccus 3Haqu|/u:| YPOBHSA
- 1 MaccuB 3Ha4yeHur obbema
3HayeHve cTpokM 1 TapMpoOBOYHON
Tabnuuel, B MM ans naeHtudmkatopa
Data_1 float 4 0...99999 0 B 3anpoce 1 B % « 100 ons
noeHTndpukaTopa 1 B 3anpoce
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MpogomkeHne Tabnuubl 34

Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX GanT 3Ha4YeHue
3HauveHne CTpokM 32 TapMpOBOYHOM
Data_32 float 4 0..99999 | TEOMVUeL B MM ANA uASHTUGMKATOPA
0 B 3anpoce nB % « 100 ans
maeHTndgukatopa 1 B 3anpoce
o G
unsigned char 1 0...255 Cy = ﬂv SanT KomTponmHOT
. TapLunin 6anT KOHTPOSbHOM
CRC16 Hi cyMMbl AaHHbIX CRC16

CTpykTypa oTBeTa “BEAOMOro” B COOTBETCTBMM C MOPSIAKOM CredoBaHus U B 3aBUCUMOCTM OT KO-
MaHAbl YTEHWS Npu Nepegade no NMHUK CBSA3N NpuBedeHa B Tabnuue 35:

Tabnuuya 35
Umsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anT 3HauYeHue
Address 0...249 Agpec “BegomMmoro” B NMMHMM CBA3N
Code 166 Koa komaHap! 3anpoca “BegyLuero”
Length 1 [nvHa 6noka nepep,aB?elvlom )
unsigned char 1 KAHcpopmal:leM ?3anpoce Benyl:u,ero
CRC16 Lo nagwmnin 6anT KOHTPOSbHOM
0. 255 cyMMbl AaHHbIX CRC16
. CTrapLuni 6aiT KOHTPONbHOM
CRC16 Hi cyMMbl AaHHbix CRC16

2.14.15 Ynpasnswowasa komaHga “CoxpaHuTb napameTpbl” npegHasHavyeHa Ans COXpaHeHus
3anucaHHbIX B pabo4yto NamMsaTb AaHHbIX B 9HEProHe3aBUCMMOW NamaTn ypoBHemepa. [ns BbINONHEHUs
onepauunn cCoxpaHeHUsl AaHHbIX B SHEProHe3aBUCMMOKM NaMaTu YpOBHEMEpPA, 3Ty YNpaBnsAloLLy0 KOMaHay
HeoOXxo4MMO MofaBaTb cpasdy 3a KoMaHgamu, onucaHHbiMy B nn. 2.14.10, 2.14.11, 2.14.12 n 2.14.14,
MocKonbKy pabodas namsTb He o6ecneynBaeT COXPaHHOCTb HAXOASLUMXCSA B HEW OaHHbLIX MOCIE BbIKIHO-
YEeHMS U MOBTOPHOIO BKIMOYEHMS NUTaHUA ypoBHemepa. CoxpaHeHue AaHHbIX B 9HEProHe3aBMCUMON Na-
MSATU NPOMCXOANT He Boree 3 ¢, BO BpEMS COXpPaHEHWs1 ypOBHEMED HE OTBEYAET HU Ha Kakne KOMaHabl.

BHUMAHUE! B TEMEHUE BPEMEHU 3ANMUCU B QHEPTOHE3ABUCUMYIO NMAMATDL YPOB-
HEMEPA NEPEOAHHbLIX OAHHbIX KATEFTOPUYECKWU 3AMPELUAETCA OTKIMIOYATb YPOBHE-
MEP OT UICTOYHUKA NMUTAHUSA, TAK KAK 3TO MOXET NPUBECTU K NMOTEPE BCEX AHHbIX B
3HEPIOHE3ABUCUMOW NAMATU N NOCIEAQYIOLWEMY OTKA3Y YPOBHEMEPA.

CTpykTypa 3anpoca “BefyLlero” B COOTBETCTBUM C MOPSAKOM CreloBaHWs Npu nepegade no fvHiu
cBsA3W npusedeHa B Tabnuue 36:

Tabnuuya 36
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0...249, 255 Agpec “BegomMmoro” B NMMHMM CBA3N
Code 162 Kop KOMaH,D.I::,I CoxpaHutb
napameTpbl
Lenath 1 OnuHa 6noka nepenasaemonm
9 unsigned char 1 nHcbopmaLmm B 3anpoce “BeyLuero”
CRC16 Lo Mnagwwuin 6aiT KOHTPONbHOW
0. 255 cyMMbl gaHHbix CRC16
. Ctapwun 6anT KOHTPOSbHOM
CRC16 Hi cyMmMbl gaHHbIx CRC16
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CprKTypa oTBeTa “BeAOMOro” B COOTBETCTBUM C nopAagKoM criegoBaHunAa npu nepegade no JIMHUmM

CBs13U NpuBeneHa B Tabnuue 37:

Tabnuua 37
Nmsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX oant 3HauYeHue
Address 0...249 Appec “Begomoro” B NMHUM CBSI3U
Code 162 Kop komaHapl 3anpoca “BegyLuero”
Length 1 [nnHa 6noka nepe,qa?aemom )
unsigned char ’ :/IH(*)OpMEleI,6I/IVIVOTBeTa Bep,owloro
CRC16 Lo naawmnm 6anT KOHTPOSbHOM
0. 255 cymMmMbl faHHbIX CRC16
. CrapLunin 6anT KOHTPOTbHOW
CRC16 Hi CcyMmbl AaHHbix CRC16

2.14.16 TecTtoBada koMaHAa “Ixo curHan” npegHasHaveHa Ans obHapy>KeHUA NOLKITHYEHHbIX K
nVHUK CBA3W NOBbIX YCTPOMCTB, paboTalowmux MO ONUCbIBAEMOMY MPOTOKONY ObMeHa 1 umerwmx 3a-
[aHHbIA CUCTEMHBIV afpec.

CprKTypa 3arnpoca “Bep,yu.l,ero” B COOTBETCTBUKN C NOPAOKOM criegoBaHUA nNpu nepeaadve no IimHnm

CBs13U NpmBeaeHa B Tabnuue 38:

Tabnuua 38
Umsa Tuvn Konu4yecTtBO Honyctnmoe
- OnucaHue
AaHHbIX OaHHbIX GanT 3Ha4YeHue
Address 0...249, 255 Appec “Begomoro” B NHUM CBA3U
Code 16 Kop komaHab! “9xo curHan”
Length 3 OnuHa 6noka nepep,aB?eMOM )
nHcopmaLmm B 3anpoce “BegyLuero
Data_1 unsigned char 1 170 MaoeHtndukartop 1
Data_2 85 WpoeHTudgukaTop 2
CRC16 Lo Mnagwun 6anT KOHTPOSbHOM
0. 255 CyMMmbl AaHHbix CRC16
. CrapLuin 6aiT KOHTPONbHOM
CRC16 Hi cymMmMbl faHHbIX CRC16

CprKTypa oTBeTa “BeAOMOro” B COOTBETCTBUM C nopAagKoM criegoBaHunAa npu nepegade no JIMHUm

CBs13U NpmBeneHa B Tabnuue 39:

Tabnuua 39
Umsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anT 3HauYeHue
Address 0...249 Appec “Begomoro” B NMMHMM CBS3N
Code 16 Koa komaHzp! 3anpoca “BeayLuero”
Length 3 [nvHa 6noka nepe,qa?aemom )
nHdopmaumm oTeeTa “Be4OMOro
Data_1 unsigned char y 85 WpeHTtundukatop 2
Data_2 170 UaenTtndukaTop 1
CRC16 Lo Mnagwwnin 6aiT KOHTPOMbHOW
0. 255 CyMMbl AaHHbIx CRC16
. CrapLumin 6aiT KOHTPOMBLHON
CRC16 Hi cyMMbl faHHbix CRC16
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2.14.17 Ynpasnswwas komaHga “lNepexon B pexum nporpammumpoBaHuUsa” npegHasHadeHa
ONd nepeBofa ypoBHEMEPA B CreLmarnbHbIA PeXUM, MO3BOMAOLWMNA NepenporpaMmmMmmpoBaTth Haxodswee-
Csl B €r0 9HEproHe3aBnCMMON NaMsATU NporpaMmHoe obecneyeHme.

CTtpykTypa 3anpoca “BeayLiero” B COOTBETCTBUMN C MOPSAKOM Cre0OBaHNA Npu nepegade no fiMHum
cBsA3W npuseeHa B Tabnuue 40:

Tabnuua 40
Umsa Tun Konu4yecTtBO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0...249, 255 Agpec “Begomoro” B NMMHMM CBA3N
Code % Koa komaHngbl “lMNepexon B }
peXum nporpaMmmMmnpoBaHust
unsigned char 1 NnuHa 6noka nepenaBaemon
Length 4 P »
nHcpopmaumm B 3anpoce “BeayLuero
Data 1 17 Tun yctponctsa: 17 ana
- ypoBHEMEpa
Data_2 unsigned int 2 0...65535 3aBopckon Homep
e o
unsigned char 1 0...255 Cy IZLV = —
, TapLunin 6anT KOHTPOSbHOM
CRC16 Hi cyMMbl AaHHbIX CRC16

CTtpykTypa oTBeTa “BeAOMOro” B COOTBETCTBMM C MOPSIAKOM CrnefoBaHus Npy nepegade no nvHum
CBA3U NpvBegeHa B Tabnuue 41:

Tabnuua 41
Umsa Tun Konu4yecTtBO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX canT 3HayeHue
Address 0...249 Agppec “Begomoro” B NMMHMM CBA3N
cod 96 Koa komaHap! 3anpoca “BegyLuero”
Length 5 [nvHa 6noka nepep,a?aelvlom )
MHopMaLun oTBeTa “Be4oMOro
Data_1 unsigned char 1 0 WaeHTudumkaTop 1
CRC16 Lo Mnagwwmin 6aiT KOHTPONbHOW
0. 255 CyMMbI AaHHbIXx CRC16
. CTapLumin 6aiT KOHTPOMbHON
CRC16 Hi cyMMbl AaHHbIx CRC16
215 Pa6oTta B coctaBe ACY TI

2.15.1 [Ons pabotel B coctae ACY TI1 HeobxoauMO MOOKMIOYUTL YPOBHEMEP C MOMOLLBHO
apanTtepa nHtepdencos RS-485 k N3BM. Ha NM3BM TpebyeTca ycTtaHOBUTL NporpaMMHoe obecneveHune
ACY TI1, koTopoe ocyLlecTBnsieT 0OMeH AaHHBIMW C YPOBHEMEPOM M MPOU3BOAUT 00paboTKy mocTynato-
LLMX C HEro gaHHbIX. [JanbHenwmne gencTens He00XoANMMO NPON3BOAUTL B COOTBETCTBMM C ONMCAHNEM Ha
YCTaHOBJIEHHOE MNporpamMmmMHoe obecrneveHne, KOTopoe, Kak NpaBuro, pa3pabaTbiBaeTcA AJIA KOH-
KPeTHOro ob6beKkTa M MoOXeT ObiTb BbINOMIHEHO And onepaunoHHbix cuctem MS DOS,
Windows 95/98/2000/NT/XP/Win7.

2.15.2 Tlepepaya nHopmaumm OT ypoBHEMEPA NPOU3BOAUTCS MO 3anpocy ¢ KoMmnbioTepa. [ns
obmeHa AaHHbIMKM Mexady ypoBHemepom u MOBM ncnonb3yeTtcs npoTokon, onnucaHve KoToporo npuse-
OeHo B nogpasgenax 2.13 u 2.14 Hactosiwero P3.
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3 TEXHUYECKOE OBCINTY>XXUBAHUE
3.1 OOLme cBegeHun
3.1.1 K TexHnyeckomy o6CrnyxMBaHUIO ypOBHEMEPA AOMYCKAETCs SNEKTPOTEXHUYECKUI NEPCO-

Has, UMEeRLNA KBaNUMUKALMOHHYIO TPynMny no TexHuke Ge3onacHoCcTM He Hwxke IV B COOTBETCTBUM C
MT33I1, o3HakoMIeHHbIN ¢ HacToAwmuM P3.

3.1.2 Mpwn akcnnyaTauumn ypoBHEMEp crnenyeT obeperatb OT MEXaHWUYECKMX MOBPEXOEHWNNA.

3.1.3 TexHudeckoe obcnyxvBaHue ypoBHemepa HeoOXOAMMO NPOM3BOAMTL OOWH pa3 B rod
unu vYepes 8000 4 akcnnyaTauumn B cnegyroliemM nopsaake:

— BHELHUM OCMOTPOM YCTaHOBWUTbL OTCYTCTBME BMAMMbBIX MOBPEXAEHWN U OedeKTOB, NpPensaTcT-
BYIOLLMX NPUMEHEHNIO YPOBHEMEPA MO HA3HAYEHUIO;

— yAanuTb Mblflb U IPSA3b C HAPYXXHbIX MOBEPXHOCTEMN, MPU HEOOXOAMMOCTU OYUCTUTL aHTEHHO-
BOTHOBOZHYH CUCTEMY YPOBHEMEPA OT 3arpsi3HEHNUI U HANUMNaHWNR;

— TMpoOBepUTb HaOEXHOCTb KPEMNEeHUst ypoBHEMepa Ha MecTe ycTaHOBKW. [Mpu HeobxoammocTu
NOATAHYTbL BONThI KpenneHus ypoBHemepa K craHuy pesepByapa;

— MNPOBEPUTL LIENMOCTHOCTb 3a>KMMOB 3a3EMIEHNS 1 3a3eMISIHOLLMX NPOBOAHUKOB;

— MPOBEPUTb COXPAHHOCTb MIOMO, MapKMPOBKM B3PbIBO3ALLUTDI;

— npoBepuTb paboToCNOCOBHOCTL KHOMOK, MMEHLMX MarHUTHOe ynpasreHue, n pabotocnocob-
HOCTb 3HEpProHe3aBMCMMOWN NamMsATU YpOBHEMepa, NMOBTOPHO NPOBeAs MPOrpaMMHYK0 HacTpPOMKy B COOT-
BETCTBMM C METOAMKOMN nogpasaena 2.8 HacToswero P3.

3.1.4 Mpn HeobGXxooMMOCTU OeMOHTaXa ypoBHEMepa B CIlydae HEWUCMPABHOCTU UMW MO WUHOW
NnpuYMHE LOMNYCKaeTCs CHUMaTh TonbKo 6ok 06paboTkM, OTCoOeaNHMB Er0 OT aHTEHHO-BOITHOBOAHOW CUC-
TeMbl. [pn 3TOM aHTEHHO-BOMTHOBOAHAs CUCTEMa OCTaeTCs Ha prnaHue pesepByapa n obecneynBaeT ero
repMeTu4HoCcTb. [ns npoBedeHust onepauun OeMOHTaxa Heobxoanmo oD0ecTouMTb YpPOBHEMEpP, OTCO-
eOVHNTL NpoBOAa ero kabenen ot kabenewn (kabens) cBA3N B KNEMMHOW KOPoOke, OTBEPHYTb BONThI Kpe-
nnennsa cnaHueB BOMHOBOAOB K 6510Ky 06paboTkm (pMCyHOK 4) 1, cobrnitogasi OCTOPOXHOCTb, OTAENUTD
©nok obpaboTkn ypoBHEMEpa OT aHTEHHO-BOJIHOBOAHOM cucTeMbl. MOHTaX ypoBHemepa Heobxoaumo
OCyLLEeCTBNATb B 0OpaTHOM nocneaoBaTenbHOCTY.

3.2 O6HoBNEeHne nporpamMmmHoOro obecneyeHus

3.2.1 B ypoBHemepe npegnpusaTMeM-u3rotoBuTenem npegycmMoTpeHa BO3MOXHOCTb OBHoBIe-
HWUs1 NporpammHoro obecneyeHns (nepenporpammupoBaHue).

MpumeyaHue - YpoBHeMep C annapaTHOW Bepcuen HUXe 3 n nporpaMmMHON Bepcuen Huxke 6
HE NOOAEPXXWBAET pexum nepenporpaMmMMpoBaHus.

Y3HaTb annapaTHyl0 U NPOrpaMMHYl0 BEPCUMU YpPOBHEMEpa MOXHO C MOMOLLbIO TUMOBOrO Mpo-
rpammHoro obecnedeHus (nporpammbl Bars3xxMIUtil.exe Ha npunaraemom kKomnakT-gucke), Unu ¢ no-
MOLLIbIO KOMaHbl YTeHUs “CunTaTb CUrHaTypy”, OonncaHue KoTopon npuesedeHo B n. 2.14.8.

3.2.2 [na BbINONHEHMs1 npoueaypbl OOHOBIEHUSA NMporpammMHoro obecneyeHns HeobxoaAnmo
BbIMNOMHWTL Crieayolmne 4encTBUs:

— 3arpy3uTb C canTa NpeanpuaTus - U3roTOBUTENS UMW B3SiTb Ha NpuaraemMomM KOMMakT-4UCKE C
TMMNOBbLIM NporpaMMHbIM obecneveHnem davin Bars3x2MI_v_XX_YY.bin2, rge XX - nporpammHas Bep-
cng, YY - annapaTHasa Bepcusi ypoBHEMepPa;

— ypOBHemep nogknounTb no nHtepdency RS-485 yepes cootBeTcTBYOWMI agantep K MNM3BM,
3aTeM nogaTb Ha YPOBHEMEP MUTAHME B COOTBETCTBUM C N. 1.2.7 HAcTOALLEro pyKOBOACTBA;

— C NOMOLLbIO TUNOBOrO NporpaMmmHoro obecneyexus (nporpammbl Bars3xxMIUtil.exe Ha npuna-
raemMomM KOMMaKT-ANCKE) UN1 MHON COOTBETCTBYHOLLEN NporpamMMbl MONbL30BaTENS NOAATb YNPaBSIOLLYIO
komaHgy “lMepexon B pexxmMm nporpaMmmMmpoBaHuA” Ha OGHOBNEHME NPOrpaMMHOro obecneyeHus;

— OCYLLEeCTBUTb BbIXOA M3 TUMOBOro NporpaMmHoro obecnevenusi (nporpammbl Bars3xxMIUtil.exe
Ha npunaraeMom KOMMaKT-OWCKE) UM UHOW COOTBETCTBYHOLLEN Nporpammbl Nonb3oBaTensd Anst ocBobo-
xaeHnss COM - nopta MN3BM,;

— 3anycTtuTb Ha NM3BM nporpammy Hyperterminal gns onepaumoHHon cuctemsl (OS) Windows nnm
aHanormdHylo nporpammy ansg gpyrom OS, noggepxvBalowyld nepegadvy [AaHHbIX MO MPOTOKOMy
"Xmodem". Co3sgaTb HOBOE MOAKITHOYEHME U NPUCBOUTL EMY Kakoe-nMbo NPon3BObHOE NMS;
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— B MapameTpax co3daHHoro nogknoveHus Boibpate COM - nopt MNOBM, k KOTOpOMY NOAKMOYEH
aganTep nHtepgenca RS-485, ceasbiBatowmii NNOBM ¢ ypoBHeMepowM;

— B napametpax Hactporiku COM - nopTta MN3BM BbiGpaTh CKOPOCTL Nepeaayun gaHHbIx 9600 6uT/c;

— yKasaTb annapartHoe ynpasneHue notokoM ans NMN3BM ¢ npoueccopamu Huxe Pentium 4;

— ybeautbcs, YTO B COOTBETCTBYIOLLIEM OKHE nporpamMbl Hyperterminal (unn aHanornyHom) nosiBu-
nnceb cumBornbl "C", 4To roBopuT 06 YCNELIHO YCTaHOBINEHHOW CBA3M C ypoBHeMepoM. Ecnu cumeonel “C”
He MnosiBUIMCb, Heobxoammo npoBeputb Hactporkn COM - nopta MN3BM, nuHMO CBSA3M M MOBTOPUTbL
npegbiaywime atansl 3aHOoBO. [JoGUTbLCA yCTaHOBNEHMS CBSI3N C YPOBHEMEPOM;

— B CNy4ae HeoOXO4MMOCTU OTMEHbI NMpoLeaypbl 0OHOBNEHMS NPOrpaMMHOro obecne4yeHns ypoB-
Hemepa [OCTaTOYHO OTKMUYUTL ero nutaHue. MNMpu nocnenyoLwemM BKIOYEHUN YPOBHEMEP OyaeT dhyHkK-
LMOHMPOBATb C NPEXHMM NPOorpamMmmMHbIM 06ecneyeHnem.

BHUMAHMUE! DANbHEULWIEE BbINONMHEHUE NPOLEQYPbI NMEPEMPOrPAMMUPOBAHUA
NPMBEOET K HEBO3MOXHOCTU BO3BPATA K NMPEXXHEMY MPOrPAMMHOMY OBECIMNEYEHMIO.

— BblbpaTb B MeHw nporpammbl Hyperterminal (unm aHanormyHown) Bknagky "Mepepava”, B
Hel — koMmaHgy "OTnpaBuTb dann...", ycTaHOoBUTbL NapaMeTp npoTtokona — "Xmodem", ykasaTb NyTb K OT-
npaensemomy carviny Bars3x2MI_v_XX_YY.bin2;

— HaxaTb kHonky “OTnpaBuTb”’, NOABMTCHA OKHO OTMNpaBKu BbIOpaHHOro dhaina n HauyHeTcs nepenpo-
rpaMmmMupoBaHne ypoBHeMepa;

— [rocne 3aBepLUeHVs OTNpaBkM dhanna u ycnewHoro OBHOBNEHMS BCTPOEHHOrO MPOrpammHOro
obecrneyeHnsi, B COOTBETCTBYIOLLEM OKHE mporpammbl Hyperterminal (unv aHanornyHon) OOMmKHbI NOS-
BUTbCHA cumBonbl "OK" n HoBOWM nporpamme ypoBHEMepa aBToOMaTUYeCKM ByaeT nepegaHo ynpasrneHue;

— B Crfyyae nepefaym HeBepHoro dpanna unu nponagaHvs NUTaHMs YpoBHEMEpPa HENOCPEACTBEH-
HO Ha 3Tane oTnpaBku BblOpaHHOro havna, ypoBHEMEpP OCTaHETCs B pexume nporpaMMupoBaHus. Beol-
BOA, ypPOBHEMEpa M3 3TOr0 pexmma MoXeT OblTb OCYLLEeCTBEH TOMbKO cneuvanictamv npeanpusatus-
nsrotosutens. Npeonpusatne-nsrotoBuTenb He HeceT OTBETCTBEHHOCTM nepep notpebutenem, B TOM
yucne no rapaHTuiHbIM obs3aTenscTBam, 3a HapylueHne paboTocnocobHOCTM ypoBHemepa, Npou3o-
weaLee npu camocTosTenbHOM oBHoBNeHMn notpebutenem nporpammHoro obecneveHus. PekomeHay-
€TCs NPON3BOAUTL BbINOMNIHEHWE OBHOBNEHMS NporpaMMHoOro obecneyeHnss ypoBHeMepa C cornacus u ¢
MOMOLLIbIO CNEeLManucToB NpeanpuaTUS-n3roToBUTens.

4 TPAHCINOPTUPOBAHUE U XPAHEHUE

4.1 TpaHcnopTMpoBaHue

411 YpoBHEMepbl B TPAHCMOPTHOW Tape MOryT TpaHCNopTUpoBaTbCs MobbIM BUOAOM TpaHC-
nopta (aBMaLMOHHLIM — B OTanfMBaeMblX repMeTU3MPOBaHHbLIX OTCeKax) B COOTBETCTBUW C NpaBuiaMu
nepeBoO3kn rpy3oBs, AeNCTBYOWMMN HA JAHHOM Buae TpaHcrnopTa.

41.2 Pa3smelueHne n kpenneHne ynakoBaHHbIX B TPAHCMOPTHYIO Tapy yPOBHEMEPOB OOSKHO
obecneunBaTb MX YCTONYMBOE MOSIOXKEHNE N UCKIHOYaTb BO3MOXHOCTb YAapOB SALLMKOB APYr O Apyra u o
CTEHKV TPaHCMNOPTHOrO CPEACTBaA.

4.1.3 YcnoBusi TPaHCMOPTUPOBAHUA SIBMAIOTCA TakMMU Ke, KaK YCIOBMSI XpaHeHuss 5 no
FOCT 15150-69.

4.2 XpaHeHue

421 XpaHeHue YCTPOWCTB AOIMKHO OCYLLECTBMAATbCH B Tape NpeanpuaTus-u3rotoBUTens B
YCNOBUSX, XapakTepHbIX AN oTannmMeBaeMbiX XpaHunuy, (ycnosus xpaHeHus | no FTOCT 15150-69).

72



H0ANI.407629.014 P

Mpunoxexne A

(obsi3aTenbHoe)

YepTexu CpefcTB B3pbIBO3ALLMTHI YPOBHEMEPOB

SLOELLZLOO0) L-SEXG-OTIE
BHHOLWOTEE WHMEE

SLOELLELIOI
EWHBUWSLEE NENE

Zu
0EELFLILOO]

1pZowa ‘00Z°610°0] ¥LD0 ou Aundouoly
(L) -y

0L-LZ6SLD0]
DLOXSE DL HI BN BXHE | ==

H9 -BN

£'9

si'os [N
g wA9deg,,

PE-BELLLLOOU
660XSE'88° SEXBI-gW LHME

EIHE D | !
SZSTH

ujug

(108mz))

O n-u

g [ =
HI-SW

:

08-E4PL 1100
9L0°8y ZIxBa-G LHng

(eLoang)
(z:1)3-3

EITTL )

‘W2 "gfd 0GPZ :MMhoUoQo nowaenuHoduaHoaiadea WaL0o0 MIGHIMogo8a )

08-L6FLLDO]
LILE: ] O-piNl LHWg
m ‘WD "0l OEZ :MihoUogo nowaehuHodusHoaIgdea Waa.go UMHHadLAHG
N
= o
B t'9
-] U NOLMHG | "
m- m. V-FIED —
|3 @0
T8 08-691°50L91AL g
2z ey, = SEOXLBELIWNTUagE)
b AN 902'620'0.JP100 9-HEE a
¥ 3 = muw ™ WEHEHINOLE THAELNGY %a
58 - | ¥ g 08617111901 =
24 upug i T =
£ 8 212 m 9108V 01XB9 W 1HME s g
8 x &
F
olg NN S 3| 2
H g HIP o) @ - -
£ b=l " = w il
HE £y i g |8
8 . _
W m e u\n,.u o S0 e
,mv & g | ® o
i3 i (z:1)9-9
04-50840204 88-018-S0-9AL 0.-508L1204
a|? = 9108y 91XBg-g wog | ¥ 10eUUodoiD
1 B e T . 0£-v029 1904
£ T ! = 2 910159 9 eovem ~_[TF F 910130 9 PouEm
- I u
2 u 5
: g g | I
(1 o-u (k1) 1-1 BT C g
A N 9 Pavon /] N %l g
| I \m.o_,.n:___ﬁ.. Y N AL
B 107 B | [C_esoauny-ony oL e (1o0ng)
pﬂwg,mavﬂ codl SPXE'0 upwg | HI-9W
XL @Il P X3} o %8L 1" L)
S0-B00961Z1L-L20-FLEZPAL ~k 2 g Jﬁn w
“UINZZE Ddvg HunH & g bl m
MI9EOHLOEOMIT Y dIN3HE0dA 19904 5[3 7|3
- |-— =% AL
A A

(1x1)a

73



H0ANI.407629.014 P

MpogorxkeHne npunoxeHns A

SL0EHZLI0] 5ZX5-OrME

arescdugwoln|

"‘Wo *9f) 006 L M¥hOLOQO MowsenuHoduaHogI9dEa WaLgo UISHIT0 Qo8 )

HBUWOLET WHKEE 08-16¥1LLI0
3 z g
3 % ‘WO "0 00gZ :MIhowogo nowaenuHoduaHogIgdes WaLgo UMHHadLAHG
R N
SL084ZLO0S IR O —
HAHOUWDEET NEHE £'9
b3 Y TR \A U HOLHKS |
@u 2 sry N ELLEWAN VHIED g
HE; \ G s
2 08-694'S0L-94AL
m > \ e, |3 x SE0XZEELDATDgEY
83 N 90Z'620°047LO0 IHEE -
wn AN \\ WIAHTWONOUE ELNDY
- E m w\ z e 08-5.p 11400 =
iz B "00Z 610°0J PLOO oL Awdouaiy |+ sla \ UME | oo 2 910°89'01XDg-FW LHuE El
ola g2 | Y s 5
(- n & y 4 = _um ” ]
nm...v \ L V/
0L-1268190 o \\\ : m_
9L0°XSE DI HE-BIN EXHE] HE*oN - et 4 g
2 €
€Y gon N mm £y \ N I— | LIg 1,
T wB1deg,, 5 m \m_w Hg S HxozH n.;.vnﬂ
z s [ E w
m HiE e e z1a-9
s]iii__.xmn,uwmﬁnwﬂ_rnnmm B _ 0£-5084190. 88-048-50-9AL 0£-5084190.
m 4 910°85'0 1 XBe-0W wog ® LoeuuodoLd) 910°87'5z¥Bo-9W wog
EIHE @ _ upg \ B E] 04-Z0¥LI0 04-Z0FALD0J
_mmlmlm.— 35 910 159 9 Eanem) ] /.m F /810 159 9 egvem
¢l _
wonzy) DN gy "t
D@ n-u i ﬂ 3 = % I
ES ur = g _l K
L (1:1) 1 -1 5 A wl/ > $
<Al Py % Pavon N\ 7 7/ 7% . 3
HI-oW L
PRE g A
m L 11 (raowg)
_Hrmnwomh._._x.u:x L SGP%5'0 upg | H9W
N } |y = t 5
N 24551334 89d| L. ted P
@ XELBIPX3L = [x4%] 424
S0-80096 LZL-LZ0-VLEPAL .u:vf. . \A”
“-NINZEE Ddvg VIWHO _ € _|E
19204 Az %[3
08-S0 LLDOJ NI980HL 080U TVd dINIHBOJA L 2|5
9L0°9y 02xB9-9W Lmg [=— [ “
(eroawz) A ) A (L v-v
(z:1)3-3 (1) 8

74



H0ANI.407629.014 P

MpunoxeHne b
(cnpaBoyHoE)

BapuaHTbl nogkntoyeHns ypoBHemepa

YposHemep BAPC 322(332)MU BTopuyHoe 06opyaosanue
KaBens Ne 1 Butasn napa MpeoBpasosatens WHTepcheiica
eneHsii 1 /f_ /*‘_ 1 | RS-485(A, Data +)
CuHuiA 2 —/ — 2 RS-485(B, Data -)
Kopuu.(3kp)| 3 |- - 3 RS-485 (C, GND)
Hentbii 4 -
Eenbiii 5 |-  OTcyTcTeue pagnoNacToTHBIX
K oHan g B HABOAOK UMK NOMEX
YposHemep BAPC 322(332)MW BropuuHoe o6opynosaHue
Kabens Ne 1 Buras napa MNpeobpasosatens uHTepdeica
3eneHblit 1 (/"“\) /"_ /’_ 1 RS-485(A, Data +)
CuHuin 2 t G | ~7 2 RS-485(B, Data -)
Kopuu.(3kp) | 3 - 3 RS-485 (C, GND)
HKentbiin 4 =
Benbiii 5 |~ Hanwune paguoyacToTHbIX
Rpacri 5 HaBOAOK UMK NMOMex
YposHemep BAPC 322(332)MU Bropu4Hoe o6opyaosaHu1e
KaBens Ne 1 Butan napa Mpeo6pasosaterns UHTepdeiica
3eneHsiit 1 /’_ /r. (/“‘) 1 RS-485(A, Data +)
CuHui 2 = — 2 RS-485(B, Data -)
Kopuu.(3kp)| 3 3 RS-485 (C, GND)
HKentein 4 =
Benblii 5 |- Harwuune paguoyacToTHbIX
T— 5 HABOAOK UMW NOMEX

PucyHok B.1 — BapmaHTbl nogkntodeHus Lenen nitepdenca RS-485

YpoeHemep BAPC 322(332)MU BropuuHoe oBopyaoeaHue
Kabens Ne 2 MICTOYHMK NUTaHWS
KpacHbli 1 +24 B
YepHbiii 2 2 -24B
Benbiin 3
HenTbin 4 |-
3eneHbln 5 -
CuHuin 6 -

PucyHok B.2 — lNoakntoyeHne Lenu nutaHus
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YpOBHemep BAPC 322(332)MM BropuyHoe o6opyaosaHue
KaBens Ne 2
KpacHuin 1
| YepHbii Z - Harpyska 1
Benwii 3 m +
— 2 _~  ___ Unuranua 1
3eneHbili 5 s
P=m—c 5 ‘;:] S AL U nutaHws 2
Harpyaka 2

PucyHok B.3 — lNpumep nogknioveHns uenen penerHbIX BbIXO40B

YposHemep BAPC 322(332)MW BropuiHoe o6opyaoBaHme

Kabenb Ne 1
3eneHblit

CuHWiA
Kopuy.(3kp)
HKentoln
Beneii
KpacHbiit

Pernctpartop Toka
1 o+
2 a—

|| jw N =

OTcyTcTBME ransBaHWYecKon
pasBA3KKM BbIXO4a HENPEpPLIBHOMO
Kabens Ne 2 TOKOBOrO CUrHana VCTOYHMK NUTaHKSA

KpacHeii 1 +24 B
2 -24B

YepHbin
Benbin

HenTtoin
3eneHbli

o|lo|slw|n| =
|

CuHui

YposHemep BAPC 322(332)MW

BropuyHoe o6opynoeaHve

KaBenb Ne 1 McToMHUK NuTaHus 1
3eneHbli 1 = 1 +24 B
CuHuia 2 = 2 -24B
Kopuu.(3kp)| 3 |~ Peructpatop Toka
HKenToii 4 1 +
Benbin 5 2 -
KpacHbin 6 — i
Hanuune ranbBaHu4eckon
pPa3BA3KKn BbIXOAa HenpepbIBHOIo
KaGens Ne 2 TOKOBOTO CUrHana WICTOMHUK NMUTaHWSA 2
KpacHblii 1 1 +24 B
| Yeprpi | 2 - =248
Benbin 3
Hentbin &=
3eneHsblin 5 |~
CuHuMit 6 |~

PucyHok B.4 — NogkntoyeHre Lenen NnutaH1sa U Belxo4a HENPEepPbIBHOTO TOKOBOrO cUrHana
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