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PykoBogcteo no akcnnyataumm (PJQ) npegHasHayeHo AN O3HAKOMIIEHUSI C KOHCTPYKUMEN, U3y-
4yeHMa nNpaBun aKcnnyataumm (MCNofb30BaHUA MO Ha3HAYEeHWUI0), TEXHUYECKOro obCnyXnBaHua, xpa-
HEHUS N TPAHCMOPTMPOBAHUA U3MepUTENEN-curHanm3aTopoB ypoBHsi cepum MCY100M obuiero Ha-
3HayeHnsa © B3pbiBO3aLuLLEeHHOro ucrnonHeHns MCY100MU (c nutanmnem 220B, 50y — UCY 100MA
n NCY 100MAMU; ¢ nutaHuem 24B noctosiHHOro Toka - MUCY 100MB n CY 100MBW), nanee — npmbo-
POB.

1 OMUCAHUE N PABOTA

1.1 Ha3HaueHue

1.1.1 Tpubop npegHasHayeH ONs HENPEPbLIBHOrO U3MepeHus ABYX (OOHOro) YPOBHEW >XUOKUX
NN CbiNy4nx cpepd, KOHTPOMns (curHamu3sauunm) 4eTblpex 3adaHHbIX npeaernbHbIX MONOXeHUN
N3MepsemMoro ypoBHS B TEXHOMOIMMYECKMX U TOBapHbIX pe3epByapax, TaHkax, curnocax, byHkepax u
T.N. CTAUMOHapHbIX YCTAHOBKAax, a TaKke ANA nepegayn U3MepuTerbHOW WHgopmaumm Apyrum
yCTpoWcTBaM CUCTEM aBToMartuaupoBaHHoro ynpasneHusa (CAY). B 3asucumoctn ot Bepcuun
nporpaMMHOro obecnevyeHnss W MNOAKMYEHHBIX K BTOPUYHOMY npeobpasoBaTento AaTyMKOB
CyLLeCcTBYyeT TpWU UCNonHeHnsa npubopa: ucrnonHeHne 1 — “ypoBHEMep-ypoBHEMEP”, UCNONHEHNE 2 —
"ypOBHEMEP-CUrHaNM3aTop” n ncnosiHeHne 3 — "caMmoHacTpanBatoLLMiCs ypoBHeEMED”.

1.1.2 Tpubop obecneuynBaeT BbINOMHEHNE CNEAYIOLMX OCHOBHbIX (PYHKLMNA:

® npeobpaszoBaHne OBYyX (OQHOr0) BXOAHbLIX HEMPEPbLIBHLIX YaCTOTHbLIX CUrHanoB AaTyMkoB (OaT-
YyMKa) YPOBHSA B BbIXOAHbIE CUrHasbl: HEMPEPbIBHbIE TOKOBbIE, AUCKPETHbIN (KOHTAKTbl pene - Nno Asa
Ha OOMH KaHan namepeHust), undposon (MHTepdenc RS485);

® 0oTOOpaxeHue pe3ynbTaToB M3MEPEHUA Ha NOMYNPOBOAHNKOBOM MHANKATOPE B OTHOCUTENbHbIX
eauHMLax 3MepeHuns;

® [epecyeT Mo TapupoBOYHbIM Ta6J'IVILI,aM pe3ynbTaTtoB M3MepeHMVI;

® HopMMpOBaHME BbIXOQHOrO penernHoro curHana n CBETOBOW CUrHanuaaumm Ossi Kaxkgaon ns ye-
ThlpeX He3aBUCUMBbIX NpefernbHbIX YCTaBOK YPOBHS, 3afaBaeMblX NOfNb3oBaTenem;

® aBTOAMArHOCTUKY U CUrHanNM3aumio OTKa3oB.
1.1.3 B coctaB npubopa BxogsaT:

® [1Ba fJaTyuKa, O4HOro U3 TMNopasMepoB, yKasaHHbIX B NyHKTax 1.1.7 - 1.1.14;

® BTOPWUYHbLIV NpeobpasoBaTesnb CO BCTPOEHHbLIM LIMAPOBLIM MHONKATOPOM U KrnaBuaTypom;

1.1.4 [atuukn, Bxogdwme B CcocTaB npubopa, WUMEKT MapPKUPOBKY B3pbIBO3aALUTDI
“OExiallBT3 X’, cootBetctBytoT TpeboBanmsm [OCT P51330.0-99 (MOK 60079-0-98),
FOCT P51330.10-99 (M3K 60079-11-99) n mMoryT ycTaHaBnuBaTbCA BO B3PbIBOOMACHbIX 30HaX MoO-
MELLEHMIA M HapPYXHbIX YCTAHOBOK COrfacHO MapkupoBke B3pbiBo3awmTbl, FTOCT P51330.13-99
(M3K 60079-14-99) v rn. 7.3 “INpaBun ycTporcTea anekTpoyctaHoBok” (MYJ).

1.1.5 BTopuyHbIN NpeobpasoBaTenb, BXOAAWMN B cocTaB npubopa, ¢ BXoAHbIMWU Uckpobesonac-
HbIMW 3NEeKTPUYECKMMU LiensiMu YpoBHS “ia” nMmeeT MapknpoBky B3pbiBosawmTtbl “[Exia]llB X, cooT-
BetctByeT TpebosaHnam [OCT P51330.0-99 (M3K 60079-0-98), FOCT P51330.10-99
(M3K 60079-11-99) n npegHasHa4eH As YCTaHOBKM B 30HaX, COrMacHO MapKMpPOBKE B3PbIBO3ALLUTHI,
MOCT P51330.13-99 (M3K 60079-14-99) u rn. 7.3 Y.

1.1.6 B cootBeTcTBMM C knaccudpukaumen NOCT 12997-84 npnbop oTHOCUTCS:

MO Ha3Ha4YeHMIO — K cpeacTBamM aBToMaTM3aLmmn ¢ XxapakTepucTMkamm TOMHOCTU, HOPMUPYEMbIMU
no NOCT 23222-88;

Mo 3KCMNyaTauMOHHOWN 3aKOHYEHHOCTU — K U3OENNAM TPETbEro NOPSAKa;

C TOYKM 3pEHNSA HAOEXHOCTN — K HEBOCCTaHaBMMBaeMbIM, MHOrOOYHKLMOHAMbHbIM, ABYXKaHamMb-
HbIM U34ENUAM.

1.1.7 Tlo KOHCTPYKUMM YYBCTBUTEMBHOIO anemeHTa (Y3), AaTumK ypoOBHS U3roTaBnuBaeTcs cre-

OYOLWMX NCnonHeHun (nepeas umdpa obo3HayeHnsa gaTumka):
1 — cTepxHEBOW;
2 — TMOKUIA;
3 — TPOCOBbIN;
5 — TpybuaTbIn.

1.1.8 T[lo cTeneHun 3aWMILEHHOCTM AaTymKa OT arpeCcCUBHOCTU KOHTPONUpyemon cpeabl (B npeae-
nax CTOMKOCTU yKa3aHHbIX HUXe maTtepuanosB Y3) AaTymk U3rotaBnmBaeTCcs Cnegylowmnx NCnosiHeH
(BTOpasi umdpa o6o3Ha4YeHNsa aaTymnka):
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1 — yrnepoguctas ctanb 6e3 3alwmTHOro NoKpbITUS;
2 — TO Xe C NOKPbITUEM LINHKOM;
3 — HepxaBetowasa ctanb 12X18H10T,;
5 — yrnepoguctas ctanb, 3alméHHaa oToponnacTtom.
Tun, pa3mepbl 1 pekomeHgyemas obnacTb NPUMeHeHUs aT4YMKOB NpuBeaeHb B Tabnuvue 1.

1.1.9 byksa “M” Ha TpeTben no3vumMm 0603HAYEHNS AaTyMKa yKasbliBaeT Ha TO, YTO OH npeaHa-
3HayeH Onsd COBMeCTHOM paboTbl B COCTaBe u3aMepuTens-curHanusaTopa ypoBHs MCY 100M un
nCY 100MWN.

1.1.10 B3pbiBo3alunLLEHHOE UCMNOSMHEHNE AaTymKka ob6o3HavaeTcs GykBon “U” Ha yeTBepTON NO3U-
unn obosHaveHus (bykBa oTCyTCTBYET B 0603HaYeHMM AaTymka O6LLENPOMBILLIEHHOIO UCMOMHEHUS).

1.1.11 B 3aBMCMMOCTM TeMnepaTypbl KOHTPONUPYEMON cpeabl JaTyuMK U3rotaBnnBaeTcs crneayto-
LLUMX MCNOMNHEHU (NaTas No3nunst 0603HavYeHNs):

6yksa oTcyTcTBYeT — A0 60°C;
T - o1 60°C no 120°C;
B - o1 120°C fo 180°C.

1.1.12 Paboyas gnuHa (pucyHkun 1-6) namepseTca B MeTpax M yKasbiBaeTCsl Ha LIeCTON No3numm
0603HaYeHus.

1.1.13 lo BuAay KpenneHnsa aTynk U3rotTaBnNmMBaeTCA crefyowmx UCNonHeHun (cegbmas nosnuus
0003HaueHuns):

A — obneryéHHoe (M20x1,5 — 69);
C — cpegHee (M27x1,5 — 69);
Y — yeunenHoe (G1'/-A).

1.1.14 B 3aBMCMMOCTU OT MaTepuana unu nokpbITUA WTyLepa, 4aTyuMK N3rotTaBnmMBaeTcs crneayto-

LWMX ncnonHeHu (byksa Ha BOCbMOW NO3MLMKN 0B03HaYeHUs):
O — cTanb C UWHKOBbBIM MOKPbITUEM;
H — cTtanb HepxaBetowwasn 6e3 nokpbITUS.

CprKTypa NONHOro 0603Ha4YeHUs AaTyuKa criegyrowan:

EC) X X M U T_ XXXX X X
0 1 2 3 4 5 6 7 8

0 — 6a3oBoe 0b603HayeHne gatumka (E — gatymk ans HenpepbiBHOMO namepeHus yposHsi, EC —
AaT4YnK ANga curHanusauun npeaenbHbiX 3HaYEHU YPOBHS);

1 — KOHCTPYKLMSA YyBCTBUTENBHOIO 3N1EMEHTA;

2 — maTepuan n NOKpbITUE YYBCTBUTENbHOIO 31IEMEHTA;

3 — Nnpu3HaK COBMECTMMOCTUN C BTOPUYHBIM NpeobpasoBaTenem;

4 — yka3blBaeTCHa TONMbKO B 0603Ha4YeHMM faTumKa B3PbIBO3ALLNLLEHHOTO UCMOSTHEHNS;

5 — KOHCTPYKTUBHOE UCMNOMHEHNE B 3aBUCMMOCTM OT TeMnepaTypbl KOHTPONMPYEMOW Cpeabl;

6 — paboyasa AnnHa YyBCTBUTENbLHOrO 3fIEMEHTA B MeTpax;

7 — NCNOSHEHNE NPUCOEANHUTENBHOMO ANIEMEHTA;

8 — maTepman nnm nokpbITUE WTyLepa.

1.1.15 lNpwu 3aka3e npnbopa HeOOXOAMMO yKa3aTb: €ro HaMMeHoOBaHME N CocTaB, NoNIHOe 0603Ha-
YyeHVe OaTyMKOB, UCMOMHEHMEe nporpamMHoro obecnedyeHus BTOpUYHOro npeobpasoBartens (Mcnon-
HeHne 1 - “ypoBHeMep-ypoBHEMEP”, UCMOMNHEHNEe 2 - “ypoBHEMep-CUrHanmnsaTop”, UCNonHeHne 3 -
“caMoHacTpanBaroLLmincsa ypoBHemep”).

1.1.16 MNpumep o6o3HayYeHUss Npu 3akase unu B ApyrorM gokymeHTauum npubopa VCY100MAMU,
YKOMIMIEKTOBAHHOrO BTOPUYHbIM MpeobpasoBaTternieM ucnonHexwus 1 - “ypoBHeMep-curHanusaTtop”,
0aT4YMKOM YPOBHS CO CTEpPXXHEBbLIM Y3 M3 HepxaBelowen ctann anuHon 1,5 M, anemeHT KpenneHus
YCUNEHHbIN U3 HepXXaBetoLwen ctany 1 4aT4MKoM-CUrHanm3aTopoM CO CTepxxHeBbIM Y3 13 yrnepoau-
CTOW cTanu, NokpbITbiM pToponnactoM aAnuHon 0,5 M, aNeMeHT KpenneHus - YCUNeHHbIN U3 HepKa-
BeloLel cTanu, Temnepartypa KoHTponupyemMoi cpeapbl — Ao 60°C:



OANI.407629.008 P3O

U3mepumenb-cuaHanuszamop ypoeHs UCY 100MAU TY 4214-009-12196008-02 e cocmaee:

npeobpa3zoeamesib 8MOPUYHbIU (UCNOIHEeHUeE 2) 1 wm.
damyuk E 13MU-1,5YH 1 wm.
damyuk EC 15MU-0,5YH 1 wm.
Tabnuua 1
Pabouas MapameTpbl KOHTPONMPYEMOW Ccpeabl
McnonHeHne gaTtymka ﬂa]:f::sajf) dunanyeckoe | Anektpudeckme | [NasnerHue, Mlla
A M ’ | cocTosAHMe CBOMCTBa
E 11M, E 11MW, E 12M,
E12MM, E 13M,E 13Mm | 2029 K, C A
E 15M, E 15MWA 1..25 XK, C n no 1,6
E 21M, E 21MW, E22M, E 22MWN 1,0 ... 30,0 XK, C I,
E 25M, E25MU 1,0 ... 30,0 XK, C M, 0,
E 31M, E 31MW, E 32M, E 2,5...30,0 XK, C I,
32MU -
E 35M, E35MU 2,5...30,0 K n
E 52M, E 52MW, E 53M,
E 53MM, E 55M, E 55 MU 1.0...3.0 K . no 1,6

YcnoBHble o603Ha4veHusn: XK - xungkoctb; C - cbinyyasa cpeaa; 1 - anekTponpoBogHasa cpeaa;
[1 - AN3NEKTPUK C OTHOCUTENBHOM ONSNEKTPUYECKON NPOHMLAEMOCTbIO & > 2,2; [I,- To e £ > 1,6.

MpumeyaHums.

1Mo oco6omy 3aKady MOryT NOCTaBNATbCA AAaTYUKU OPYrnX MCMONHEHMN, a TaKkxke paccynTaHHbIe

Ha apyrve napameTpbl KOHTPONMPYeMOW cpeabl.

2 YcnoBHble 0603HavYeHUss AaTYNKOB-CUrHaNnM3aTopoB COBMNagatT ¢ 0003HAaYEeHMSAMN OATYNKOB
ypoBHsi ¢ gobaeneHunem Oykebl “C”, Hanpumep: E 13MU-1,5Y — paTtumk ypoeHsa, EC 13MUN-1,5Y —

OaTYUK-CUTHANN3aTop TAKOro Xe tunopasmMmepa.

3 lMapameTpbl gatyukoB-curHanmnsatopoB EC XXMX (TY 4214-003-12196008-02) aHanornyHbl
napameTpamM CooTBeTCTBYOLWMX aaTumkoB E XXMX, kpome gatumkos EC 2XMX, paboyasa gnvHa Y3
aaTtumkoB (L) koTopbix MOXeT 6biTb oT 1,0 M go 4,0 m.

1.1.17 No ocobomy 3aka3y nNprMbop MOXET OblTb YKOMMNMNEKTOBAH TOMIbKO O4HMM AATYMKOM OOHOrMO

M3 YKa3aHHbIX WMCMNONHEHWUI.

1.2 OCHOBHbIe NapamMeTpbl U XapaKTepUCTUKN

1.2.1 MuTarowasa cetb:
ana CY 100MA(W)
ana NCY 100Mb(N)

1.2.2 [lonyckaeMble OTKITOHEHUS HANPSXKEHNS MUTaHUS:

ansi ICY 100MA(M)
anst UICY 100MB(M)

1.2.3 MNoTpebnsaemas MOLWHOCTL, He Gornee

1.2.4 CurHan patyuka:

npenenbl UAMEHEHUA YaCTOThl

aMmnnnTyga nMmnynbcoB

220B, 50y
nnoc 24 B

100...270 B

nntoc 21 B ... nntoc 27 B

10 BA

YacTOTHbIN, HANMoOXeHHbIN Ha
TOK NUTaHUs

500 ... 6500 Ny,

20 £ 2 MA
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1.2.5 JnekTpnyeckasn Harpy3ka Ha KOHTaKTbl BbIXOOHbIX pene, He
Gonee:
TOK
HanpskeHue:
nepeMeHHoro Toka
NOCTOSIHHOIO TOKa
KOMMYyTUpyemMas MOLLHOCTb

1.2.6 BbIxoAaHble HEMNpPEpPbIBHbIE aKTUBHbLIE TOKOBbLIE CUrHAsbI, NPO-
Harpysku

nopLMoHanbHble
Ry <500 Om
1.2.7 Uncpposon BbIxoq no uHtepdency RS485
1.2.8 MakcnmarnbHble 3Ha4YeHUs B cKkpobesonacHom uenu:
BbIXOAHOro Toka (lo)
BbIXxogHoro HanpsikeHust (Uog)
1.2.9 Umndposon nonynpoBOgHUKOBLIN MHAUKATOP:
4yucno paspsaaos
BblCOTa 3Haka
1.2.10 HennHenHocTb Npeobpa3oBaHUs aNeKkTpuyYeckon EMKOCTHU
YYBCTBUTESbHOIO 3fIeMEHTa B BbIXO4HOW TOKOBbIN CUrHamn unu no-
KasaHus uMdpoBOro uHAnKaTopa, He 6onee:
1.2.11 MapameTpbl NUHUN CBA3N MEXAY OAaTYNKOM U BTOPUYHBIM
npeobpasosartenem, He bonee:
COMPOTMBIIEHME HA OLHY Xuny
eMKOCTb
NHOYKTUBHOCTb
TUN INHUN

1.2.12 MNapameTpbl OKpy>KatoLLen cpeabl Npu aKcnyaTaumm:
Temnepartypa
OTHOCUTENbHAsA BMaXHOCTb
1.2.13 TemnepaTypa KOHTpONMpyemMon cpeabi:
1.2.14 JonyckaeMble BUOpPALMOHHLIE HArPy3Ku:
AnanasoH 4yacTtoT
amMnnuTyga yCKopeHus
aMnnuTyga cMeLleHns
1.2.15 CteneHb 3aWwmTbl, obecneymBaemas o6ono4kon,
FOCT 14254-96(M3K 529-89):
AaTyvka n BTOPUYHOro npeobpasoBaTens
1.2.16 lNokasaTenu HageXXHoCTu:
cpedHas HapaboTka Ha oTKkas, He MeHee
CPOK CINyX0bl

YPOBHSIM,  MpW  COMPOTMBMEHUM

1.3 Yctpowncteo u paborta
1.3.1

25A

250 B
30B
100 BA

0...20 MA unn 4 ... 20 MA
CkopocTb 06bmeHa 9600 bop

100 MA
16 B

4
12,7 Mm

1%

25 Om
2,4 MO
1,0 Mm[H

ABYyXMpoBoAHas

muHyc 30 ... nntoc 50 °C
00 95 % (npwu 35 °C)
mMuHyc 30 ... nnitoc 180 °C

5..80Iy
9,8 m/c?

0,075 mm

IP54

67000 yac
14 net

,D,aT‘-II/IK (pl/lcyHOK 1) COCTOUT N3 HYBCTBUTEIIbHOIO 3rieMeEHTa 1 Pa3NMNMYHbIX KOHCTPYKTUBHbIX

ncronHeHun (Tabnuua 2), kopnyca 2 ¢ KpbILKON U SNEKTPOHHOrO MOoAOyns, pacrnosfioXXeHHOro BHYTPU
Kopnyca. [ina gaT4yMkoB NpegycMoTpeH 3axmuMm 3aszemnienmns 3 tuna 3B-C-4x12-1 no TOCT 21130-75.
1.3.2 Ha pucyHkax 1 -6 L - paboyasa gnvmHa 4yBCTBUTENIBHOIO 3fIEMEHTA AaTymka.
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Tabnuua 2 Pasmepbl B MUiiMmeTpax
WcnonHe-
Hne Puc. D D, d h | S
Jartyuvka
M20x1,5 — 6g
E 11M,
E 11MWU, 18 32
E 12M, i
E 12MU. 1 M27x1,5 — 6g
E 13M,
E 13MM G1%—A 22 60
M20x1,5 — 6g - -
18 32
E15M,
E15MU 2 M27x1,5 — 6g -
G1%—A 22 60
E 21M, M20x1,5 — 6g 18
E 21MU/ 18 32
E 22M. 3 M27x1,5 — 6g
E22MK G1%—A 24 22 60
M27x1,5 — 6g 1,5 18 105 32
M20x1,5 — 6g 18
E25M, 18 32
E2smm | Y |M27x15-6g | 4.3 15
G1%—A 22 60
: 43,5 8,7 250
M20x1,5 — 6g
18 32
M27x1,5 — 6g 30 3 40
E 31M, \
E31MV, G1%—A 22 60
E 32M, M20x1,5 — 6g
E 32MU 18 32
5 M27x1,5 — 6g 75 9,1 90
G1%—-A 22 60
M20x1,5 — 6g
18 32
E35M, M27x1,5 — 6g 30 4,3 40
E35MU
G1%—A 22 60
M20x1,5 — 6g 75 8,7 18 90 32
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lMpogomkeHne Tabnuupl 2 Pa3smepbl B MUnIMMeTpax
WcnonHe-
Hue Puc. D D, d h | S
AaTyuKka
E35M, 5 | M27x1,5 - 6g 75 8,7 18 90 32
E35MW
G1% - A 22 60
E 52M, M27x1,5-6g | 21,5 max 18 32
E52MU,
E 53M, 5 ] ]
E 53MK G1%—A 43,5 max 22 60
E55M,
E55MW

1.3.3 BTopunyHbIN NpeobpasoBaTtesb (PUCYHOK 8) COCTOUT U3 Kopnyca 5, KpbILWKN 6 1 9NEKTPOHHO-
ro Moaynsi, pacrnosioXeHHOro BHyTpKu Kopnyca. [na noAaknioyeHns 3a3emnsatoLero NpoBoAHMKa Cry-
XUT 3aXnm 3a3emreHns 4. Ha HKHeN CTOpOoHE Kopnyca pacnosioXeHbl LWecTb KabenbHbIX BBOL4OB 7.

1.3.4 Ha nepegHen naHenu 3 pacnonoXeHbl 3NeMeHTbl ynpaBneHns n MHanKauum:

a) ogvHHaguaTb CBETOAMOO0B AN CUrHanm3sauum :

1) HaNUuMA NUTaOLLErO HaNPSXXEHUS;

2) pexuma paboTbl (M3MepeHne nnm HacTponka);

3) BOCTUXKEHUS YCTAHOBIEHHBIX NPeAenbHbIX MONOXKEHWUA YPOBHS;

4) oTkasoB B paboTe;

5) pexvma oTobpaxeHnst BENNYMH Ha LMGPOBOM nHAMKATOpE (YPOBEHb NN 00bEM);

6) oToGpaxxeHMst NnokasaHU kaHanoB Ha LUMdpoBoM nHankatope 1(kaHan 1 unu kanan 2);

6) undposon nHankatop 1 ana otobpakeHms TeKyLlero 3Ha4YeHMs YpoBHSA nnn obbema B NpoLeH-
Tax;

B) knaBsmaTypa 2.

MpumeyvaHue - Kaxxgbi cBeToAMod UMeET OYHKLMOHAMBbHY MapKUPOBKY.

1.3.5 TlpuHumn genctens nNpnbopa OCHOBaH Ha Npeobpa3oBaHUN OAHOKPUCTANbHLIM MUKPOKOH-
TPONNepoM ANUTENBHOCTM Nepuoga HeNpPepbIBHOrO YaCTOTHOrO MMMYNbCHOIO CUrHana, nocTtynatoLe-
ro oT gartymka YpoBHS, B LMGPOBON curHan, nepefaBaembii NO JIOKArbHOW CETU, U B MPOMNOpLUMo-
HanbHbIA CUrHan NOCTOSIHHOMO TOKa Ha BbixoAe npubopa. AnuTenbHOCTb Nepmoga YacTOTHOro CUrHa-
na gatyuMka nponopunoHanbHa 3NeKTPUYEeCKOM eMKOCTM YyBCTBUTENBHOIO aneMeHTa gaTyuka, KOTo-
pasi, B CBOI oyepenb, onpegensaetca rnyounHOM ero norpyXeHnsa B KOHTPONMpyemyto cpeay, T.e. no-
NOXEeHNeM ee ypoBHS.
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1.4 OGecneyeHue B3pbIBO3awmTLl (MCY100MAU, UCY100MBN)

1.4.1 Tpubopbl MCYT100MAN n NCY100MBWU oTHOCATCA K B3pbiBO3aLLULLEHHOMY 060pYya0BaHNIO
C BMOOM B3pbIBO3aWMTbLl “UckpobesonacHass uenb” ypoBHa “i@a” no TOCT P51330.10-99
(M3K 60079-11-99).

1.4.2 WNckpobe3onacHOCTb aNeKTPUYECKNX Lenen 4aTinkoB AOCTUraeTcsl NyTeM BKIOYEHUS B HUX
NCKPO3aLUUTHBIX 3IEMEHTOB, OrPAHUYMBAIOLLNX HANpPsSXXeHMe XONOCTOro Xo4a M TOK KOPOTKOro 3ambl-
KaHus1 o 6e3onacHbIX 3HaYEeHUN.

1.4.3 KOHCTPYKTMBHO MCKPO3aLLMTHLIE 3rIEMEHTbl 0O0beanHeHbl B Hepa3bopHbI OOk, pasme-
LLIeHHbI BHYTPY KOpnyca BTOPUYHOro npeobpasosarteng.

1.4.4 WHOYKTUBHOCTb M EMKOCTb SM1EKTPUYECKON Lenu gatynka orpaHndeHa saHadyeHmssmmn 1 mMu u
2,4 MKk® cooTBETCTBEHHO.

1.4.5 BTOpuWYHbIN NpeobpasoBaTenb B3PbIBO3ALLULLEHHOIO UCMONTHEHNSA BLINONTHEH B COOTBETCT-
Bun ¢ TpeboeaHuamm [OCT P51330.0-99 (M3K 60079-0-98), [OCT P51330.10-99
(M3K 60079-11-99):

® ycKkpobesonacHble Lenn rarbBaHUYECKM He CBSI3aHbl C OCTanbHbIMU LENAMUM U OTOENEHbI OT
CUIOBLIX N CUrHasbHbIX Lienen neYaTHbIM NPOBOAHUKOM LUMPUHOW HEe MeHee 1,5 Mm;

® ceTeBas obmoTKa TpaHcdopmaTopa nuTtaHua TV1 3awmuieHa nnaBkMMKU NpeaoxpaHUTensamMmm
FU3 n FU4 (ana NCY100MAWN);

® TpaHcdopmaTop nuTaHusa TV1 ABNSETCst YCNOBHO CTOMKMM K KOPOTKOMY 3aMbIKaHUIO BTOPUWY-
HbIX OGMOTOK 1 UMEET YCUIEHHYIO uonsaumto oomoTok (ana MCY100MAWN);

® NCNOSTHUTENbHbIE yCTpOI;ICTBa (Ll,eI'II/I CVIFH8J'II/133LI,VII/1) NOoOKNK4YalTCA 4Yepe3 repmMeTnsnpoBaH-
Hble pa3gennTteribHble pene;

® 3rEeKTPUYECKUN MOHTaX U nevaTHble nnatbl COOTBETCTBYOT  TpeboBaHusM
rOCT P51330.10-99 (M3K 60079-11-99).

1.5 MapkupoBka

1.5.1 Mapkuposka npmndopos MCY100MA n NCY100MB cogepxur:

a) Ha BTOpMYHOM npeobpa3soBaTene:

HaMMeHOBaHWe 1 YCNoBHOEe 0603HayYeHne Nprubopa;

TOBAPHbIV 3HaK NPEANPUATUA-N3rOTOBUTENS;

napameTpbl CETU NUTaHUS;

cTeneHb 3awmThbl, obecnevnBaemas obonoykon, no FOCT 14254-96 (MK 529-89);
3aBOCKON HOMeEp;

MecsIL, U rog N3roToBreHuns;

3HaK 3a3emMrieHus.

6) Ha gaTyuke:

HavMeHOBaHve 1 ycnosHoe ob6o3HayeHe gaTyuvka;

TOBAPHbIV 3HAK NPEANPUATUA-U3rOTOBUTENS;

cTeneHb 3awmnTbl, obecnevmnBaemasi obonoykon, no FOCT 14254-96 (MK 529-89);
3aBOACKON HOMEP;

Mecsl U rof N3roToBreHus;

3HaK 3a3eMreHus.

1.5.2 Mapkuposka npmndopos MCY100MAN n MCY100MBEW kpome ykazaHHOrO BbllLE, COOEPXMT:
a) Ha BTOpMYHOM npeobpasoBaTene:

MapKupoBKy B3pbiBo3awnThl “[Exia]llB X”;

Hagnuck “Uckpobe3onacHasn Uenb”;

npegynpeauTensHyo Hagnues “OTKpbIBaTb, OTKNOYUB OT CeTU”;

3HaK COOTBETCTBMIS;

AnanasoH TemnepaTyp OKpyxatoLlen cpeabl;

3HayeHne napameTpoB Cy, Lo, Uy, lg B UCkpobe3onacHoM uenu;

HOMep cepTugukaTa;

6) Ha gaTynke:

MapKupoBKy B3pbiBo3awnTel “0ExiallBT3 X”;

AnanasoH TemnepaTtyp OKpyxatoLen cpeabl;

3HayeHune napameTpos U;, |;, C;, L;;

13
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3HaK COOTBETCTBMS;
Homep cepTuduKaTa;

1.5.3 MapkupoBka (KpOMe MapKUPOBKM B3PbIBO3aLLMTbI) HAHOCUTCA Nonurpaguyecknm MeToaoMm
Ha NUNKUX annavkauusax.

MapkrpoBka B3pblBO3aLLUTbl HAHOCUTCH 3ANEKTPOXUMUYECKUM MEeTOOOM Ha MeTannuyeckux nna-
CTMHaXx.

MapKVIpOBKa 3HaKa 3a3eMJieHnda Ha AaT4ymke BblMoJIHEHA MeTO40M JINTbA.

1.6 YnakoBKa

1.6.1 BTopuyHble NnpeobpasoBaTenu M aKCniyaTaUunoHHAa OOKYMEHTaUUA OOMKHbI ObITb ynako-
BaHbl B NakeTbl 13 nonmatuneHoson nneHkn MOCT 12302, gatumkn JOMKHbI ObITh 3aBEPHYTHI B yna-
KoBouYHyto bymary TOCT 8828. BtopuyHble npeobpasoBarteny n gaTiymMku no oTAenbHOCTU UK BMe-
CTe [JOMmKHbl ObITb yNakoBaHbl B TPAHCNOPTHYK Tapy - AepeBsaHHble swmkun OCT 5959 uwnun
FOCT 22638. Awukn BHYTpY OOIMKHBI ObITb BLICT/AHbl BOAOHENPOHULAEMOWN Bymaron.

B eanHuLy TpaHCNOpTHOM Tapbl ynakoBbiBatoT OT 4 o 12 npnbopos.

1.6.2 Macca 6pyTTO NPpMOOPOB B e4MHULE TPAHCMOPTHOM Tapbl 4OMKHA ObITb He Bonee 55 kr.

2 UCNOJIb3OBAHUE NO HABHAYEHUIO

2.1 MoaroToBKa K UCNONb30BaHUIO

2.1.1 BHeWHM OCMOTPOM NPOBEPUTL KOMMIEKTHOCTb Npubopa, yoeamTbca B OTCYTCTBMM MEXaHU-
YeCKMX NOBpEeXAeHU aTYMKOB U BTOPUYHOro npeobpasoBartensi.

BHUMAHUE! 3KCNNYATAUUA MNPUBOPA CO CKOJIIAMMU U (UNKN) TPEWWMHAMU HA
HAPYXHbIX MNOBEPXHOCTAX AOATYUKA UM BTOPUYHOIO MNPEOBPA3OBATENA HE
OOMNYCKAETCA!

2.1.2 MoHTax npubopa AomKeH Npon3BoanTbLCA ¢ y4eToM TpebosaHui rm. 33.2 “[NpaBun TexHuye-
CKOW 3KCnIiyataumm a5eKkTpoycTaHoBOK notpedutenen” (MNTJ), “MNMpaBun TexHUKN Ge3onacHOCTU Npu
aKcnnyaTtaumm anekTpoyctaHoBok notpebutenen” (MTH), a Takke HacTosLero pykosoacTeap

2.1.3 lNepepn ycTaHOBKOW NMpubopa HeobXoaMMO yoanuTb Pe3MHOBbIE TEXHOIIOTMYECKUE 3armyLUKn
13 kabenbHbIX BBOAOB AaTyMka U BTOPUYHOrO npeobpasoBaTtens, a TaK ke AepeBsiHHYI 3armyLuky,
pacronoXeHHYI0 Ha HWKHEM Topue YyBCTBUTENBHOrO anemeHTta gatyunmkoB E 52M(MN), E 53M(M),
EC 52M(W), EC 53M(W).

2.1.4 [aTynkn ycTaHaBnMMBalOTCS Ha pe3epByape B pe3bboBOe rHe30 M YNIIOTHAKTCA NPOKNaaKon
N3 COOTBETCTBYHOLEro Marepvana. YyBCTBUTENbHbIA 3NEMEHT NpU 3TOM AOSBPKEH pacnonaratbes
BepTUKarnbHo. [JonyckaeTcsa HaKIMOHHOE pacnonoXeHne YyBCTBUTENBHOIO 3fieMeHTa Npu yCrnoBumn ero
OOMNONHUTENBHOrO KpenneHus. [atymk-curHanmsaTtop (and UcnorHeHun “ypoBHeMep-curHanmsatop”
N "caMOHacTpamMBalLWMIACA ypOBHEMEP”) yCTaHaBNMBAETCA Ha pe3epByape B pe3b0boBOe rHe3go B
rOpU3oHTanNbLHOM NonoxeHun Ha yposHe oT 75 oo 100 % ot BbIiCOTbI pe3epByapa. [lonyckaetcs ycTa-
HOBKa AaTyunKa-curHanmsaTopa B BepTukanbHom nonoxeHun (Mpunoxenunsa E n M).

2.1.5 PaccTosiHne mexay YyBCTBUTEMbHbIM 3NIEMEHTOM AdaTyumka (OaT4YMKOB) YPOBHSA (Oarnee 4yB-
CTBUTENbHBbIM 3NIEMEHTOM) M CTEHKON pe3epByapa AOMKHO ObiTb TakuMm, YTOObI MCKMYanacb BO3-
MOXHOCTb 3aBMCaHWS CbiNy4en KOHTPONMPYEMOW cpedbl MOCNEe ONOPOXHEHUS pe3epByapa, a Takke
COMNPUKOCHOBEHME YyBCTBUTENBHOMO 3fIeMeHTa CO CTeHKaMu unu gHOM npu ABmxeHun cpefbl. MNpak-
Tnyeckun pacctoaHne 100-200 Mm JOCTaTOYHO ANd BCEX CryYaes.

2.1.6 [Ins nCKnoYeHNsa BO3MOXHbLIX MEXaHUYECKNX MOBPEXOAEHNA YYBCTBUTESbHOIO dfiIeMEHTa 3a
CYET WUHTEHCMBHOMO OBWKEHUS XXWOKOW KOHTPONMpPYyeMOn cpedbl pekoMeHAyeTcsl npegycMatpuBaTh
3aKpenrneHne YyBCTBUTEMbHOIO 3fieMeHTa 4epes3 U30MSATOPbl MMM OKpYyXaTb ero AemMndupyowmm
YCTPOMCTBOM B BUAE CETKU, NepdopupoBaHHoOn Tpyobl AuameTpom He meHee 100 Mm 1 T. n.

2.1.7 MeTannuyeckuin pesepByap OOMKEH UMETb COEAUHEHME C 3a3eMNAILWMM KOHTYPOM. Y He-
MeTannuyecknx pesepeyapoB HeobxooMMo npefycMaTtpuBaTb OOMNOMHUTENBHLIN 3NEKTPo4 B BUAE
NNacTUHbl, MONOChI, CTEPXKHS U T. M., PACMONOXEHHbIA NapannenbHO YyBCTBUTENbHOMY 3MIEMEHTY Ha
paccTtoaHum okono 200 MM 1 COEQUHEHHBIN C KOPNYCOM aTuyuKa.
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2.1.8 BTopuyHbI Nnpeobpa3oBaTeNlb 3aKpennsaeTcsl YeTbipbMsi BUHTaMU M5 ¢ TbiMbHOM CTOPOHBbI
wuta (npunoxenue K). ins 3aszemneHuns Kopnyca BTOPUYHOro npeobpasoBartens Mcnonb3yerca 3a-
XXMM 3a3eMSieHnsa 5, cHab»eHHbIN 3HakoM “3emnsa’.

2.1.9 DneKkTpnyecKUin MOHTaX OOSMDKEH BbINOMHATLCA B COOTBETCTBUM CO CXEMOW MOAKIMOYEHUSN
(pricyHOK 9) NpoBOAOM MNM KaBeneMm ¢ MeaHbIMM Xunamm cedenmnem 0,75 -2 Mv2.

2.1.10 lMogkntoyeHne OaTynMKoB U BTOPUYHOrO npeobpasoBaTens OCYLLECTBSIETCS NOCPenCcTBOM
KnemMmHbIX 6110KOB, pacrnonoXXeHHbIX Ha NeYaTHbIX NnaTtax ykadaHHbIX YCTPOWUCTB.

2.1.11 locne okoH4YaHus1 paboT Mo pasMELLEHMIO U MOHTaXy YCTAHOBUTb Ha MECTO KPbILLKK OaT-
YMKOB M BTOPUYHOro npeobpasoBaTtensd. OAvH U3 BUHTOB KPbILWKW BTOPUYHOrO npeobpasoBartens
[oImKkeH ObITb onnomMOnpoBaH, HanpumMep mMmacTtukon nnomonposoyHon Ne2 TOCT 8680-73.

2.1.12 Tpwu BbINONIHEHMM MOHTaXa BHELHMX kabenen HeobxoaMMo npegycMaTpuBaTb YCTPONCTBA
ONs pasrpy3kn Xun kabenen OT pacTArMBaloLmnX YCUNUN Ha paccTosiHun He 6onee 0,5 m oT kabenb-
HbIX BBOOOB U pykoBoAcTBOBaTbCA rn. 7.3 MY3, n apyrmumu gokymeHTaMmu, AeACTBYIOWNMM B aHHOM
oTpacnu npomblwneHHocTn. NoacoeavHeHne npubopa OOSMKHO NPOU3BOAUTLCA MPU OTKHOYEHHOM
HanpsXXeHUN NUTaHUS.

2.2 Ncnonb3oBaHue npubopa

2.2.1 Hactpoika npnbopa npon3BOAUTCS C MOMOLLbIO KIaBMaTypbl, PacnonoXeHHOW Ha BTOPUY-
HoM npeobpasoBarerne, UM No NoKanbHOW ceTu, ucnonb3yoLwen nHtepdenc RS485. MNonb3oBaTtenb
nMeeT BO3MOXHOCTb HacTpamBaTb NPOrpaMMHbIM MyTEM AManasoH ABYX BbIXOOHbIX TOKOBbIX CUrHa-
nos (4-20 unun 0-20MA) n ypoBHM cpabaTbiBaHNA 1 OTNYCKaHUS YeTbipex pene, OCyLecTBASATb Kanub-
POBKY OaTyMka (OaTyMkoB) YpPOBHA MO ABYM TodkaMm. [ns npubopa ucnonHeHus 2-“ypoBHemep-
curHanusartop” - npegycMoTpeHa BO3MOXHOCTb MPOrpaMMuUpoBaHus BpemeHn cpabaTbiBaHna gaTyum-
Ka-curHanusaTopa (B cekyHaax), a ans npubopa ucnonHeHus 3-‘camoHacTpavBatoLMNCA YPOBHE-
Mep” — MporpaMmmMuMpoBaThb YPOBEHb, HA KOTOPOM cpabaTbiBaeT ONOPHbLIN AaT4YNK-CUrHanu3aTop, Ase
MEepTBbIX 30Hbl aBTOMAaTMYECKOM KanubpoBku. Bce HacTpavBaemble napameTpbl U yCTaBKU 3anuchbl-
BalOTCS B 3HeproHesasncumyto Flash-namate npmbopa.

[na BBoga napameTpoB (4Nsi BCEX UCMOMHEHU npubopa) NpUMEHSIETCA OBYXCTYNEHYaToe MEHI0
napameTpoB (NpunoxeHus A, b, B), BbicBeunBaemoe Ha LMPPOBOM MHAMKATOPE (Qanee uHagukaTop).
MeHto no3BonseT M3MeHUTb NboN NapaMeTp uUnu ycTaBKy, He 3aTparmBasi ocTanbHble, YTO Aenaet
HacTporky npubopa 6Gonee “rmbkon”. [Ins Bxoga B MEHI0 HY)XKHO HaXaTb U yOepXuBaTb B TeyeHue
4-5 c kHonky “PEXXWUM’. lNNepeGop napameTpoB “Bnepen” OCYLLECTBASIETCA HaXaTUEeM KHOIMKK
“‘PEXUM”, “Hasag” — kHonkon “<". NMpaBWMbHbIM OOMHOYHBIM HaaTuem fnoGOoN KHOMKU CYMTaeTCH
HaXkaTve 1 yaepxaHue ee B HakatoM cocTosiHum B TedeHune 0,5-0,7 ¢ ¢ nocneayowmm OTnyCcKaHNeM.

BosBpaTt 13 pexuma HaCTPOMKN B PEXUM U3MEPEHUIN OCyLLEeCcTBNAeTcs nepedbopom napameTpoB
yKa3aHHbIMM BbILLE KHOMKaMu 1 BbIGOPOM (DYHKLUWM BbIXOAa M3 pexuma (Ha MHAMKaTope BbiCBEYMBa-
eTca Mepuatowee coobuieHne “StoP”). Bbibop dyHKUMM OCYLLECTBNAETCA HaXaTuemM KHOMKM
“‘BBOL".

B pexume namepeHuns npnbop mMoxeT oTobpaxaTb Ha MHOMKATOpPE OOHY U3 YeTbipex Unu Tpex, B
3aBMCUMOCTWN OT UCMOSIHEHUS, U3MEPSEMbIX BENNYMH, NOMUMO 3TOrO C NOMOLLBI CBETOANOA0B WH-
ANLUMPYIOTCA COCTOSIHUA YeTblpex pene U OCyLeCTBRASeTCa CUurHanmsauusa oTKasoB AaTynkoB (gaTym-
Ka) ypoBHS. KHoMNKon “«—” BbibUpaeTcs kaHar, nokasaHus kotToporo 6yayT MHAMUMpOBaTbCA Ha UHAU-
KaTope: C ee NOMOLLbI0 MOXHO BblGpaTh KaHan 1 unu kaHan 2, npu 3ToM HoMep BblGpaHHOro kaHana
MHONUMPYETCA COOTBETCTBYHOLWMMM cBeToamonamu. KHonkon “+” BblGuMpaeTca BuA M3MepeHus —
YPOBEHb UM 06beM, OH Takke 0TOOpaXKatoTCA C MOMOLLbIO COOTBETCTBYIOLLIMX CBETOAMOL0B:

a) onst npubopa MCNosHEHNS “ypOBHEMEP-YPOBHEMED” :

Mpun 3axckeHHbIX cBeToamodax “KAHAJ-1" n “YPOBEHbB” Ha nHankatope otobpakaeTcsl ypoBEHb
B MpOLEHTax, M3MepsieMbli JaTyMKOM YpPoBHSA 1, npu 3axckeHHblx cBeToamogax “KAHAIN-1" wu
“OBBEM” - nHanumnpyetcst 06beM B MPOLIEHTAX, BbIYMCIEHHBIA MO NMOKa3aHWsM daTynka YpoBHS 1.
Mpwn 3axokeHHbIX ceeToanodax “‘KAHAI-2” n “YPOBEHb” Ha nHaukaTtope oTtobOpaxaeTcs ypoBEHb B
NPoLeHTax, M3MEepPSEMbI [aT4MKOM YpPOBHS 2, npu 3axokeHHbIx ceetogmopax “‘KAHAI-2" wu
“OBBEM” - nHanuupyetcsa o6bem B MPOLIEHTAX, BbIMUCIEHHbIN MO NOKa3aHWUsIM AaTyMKa YPOBHS 2.

Ecnn roput ceetognon “OTKA3” n Ha vHaukatope BbicBeumBatoTcsa cumponbl “F1 - ?” nubo
“F2 - ?”, TO HeucnpaBeH OaTyYUK YPOBHSA 1 NNM 2 COOTBETCTBEHHO. [lepeyeHb BO3MOXHbIX Hencrnpas-
HOCTEN 1 cNOCOOOB UX YCTPaHEHNsI NPUBEAEH B NPUNOXeHUN J1.

©) ons ocTanbHbIX UCNONTHEHUI Npubopa:
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Mpn 3axekeHHbIx ceeToguopdax ‘KAHAIN-1" n “YPOBEHbL” Ha vHaOnkaTope BbiCBEYMBaETCs Ypo-
BEeHb B MNpoOLEHTax, uamepsemMbld OAaTYMKOM YPOBHS, MpU 3axokeHHbIX ceeToguogax “KAHAIT-1" u
‘“OBBEM” - 06bem B npoueHTax, BbIYMCMEHHbIA MO NOKa3aHWsIM aTyMKka YPOBHS, NPU 3aXKEHHOM
ceetoamoae “KAHAIJI-2” Ha nHOMKaTope BLICBEYMBAETCHA COCTOsIHME AdaTyMKa-curHanmsartopa: Bbl-
cBeumnparotTcst cumeonbl “On” unu “OFF”. CumBon “On” o3HavaeT, 4To AaT4yMK-CUrHanmusaTtop cpabo-
Tan, a cumeon “OFF” — He cpaboTan.

Ecnn roput ceetoamnog “OTKA3” un Ha nHaukatope BbicBe4YuBatoTcs cumsonsl “F - ?”, To Hencnpa-
BEH AaTyuK ypoBHS. NepedyeHb BO3MOXHbIX HEMCMPABHOCTEN U CNOCOBOB MX YyCTpaHEeHUs NpUBeaEH B
npunoxexum Jl.

Mpumeyvanune - [ina npubopa ncnonHeHms 3-“camoHacTpanBaloLUnCa YpoBHEMEP” NOKa3aHUSA MH-
Avkatopa MoryT mMepuaTb B TOM Cryyae, KOrda ypoBEeHb KOHTPONMpyeMow cpedbl Mo noka3aHusiM
AaTynka ypoBHsi 6onblue, YemM ypoOBEHb, HA KOTOPOM cpabaTbiBaeT ONOPHbIN JATYMK-CUTHANM3aTop,
a OMOpPHbI AaTYMK-CUrHanNU3aTop nokasbiBaeT OTCYTCTBME KOHTPONMpyemon cpedbl. Takasa cutya-
LM BO3MOXHA NpU HanuBee B pe3epByap KOHTPONUPYeMOon cpedbl C ApYron AN3NeKTpUYecKon NpoHu-
LaeMoCTbHO.

B atom cnyyae mepuaHue nokasaHun ykasblBaeT Ha HEOOXOAMMOCTb MPOM3BECTU OYEpPEenHYH0 aB-
TOMaTU4eCKyto KanMbpoBKy AaTyMKka YPOBHS MyTeM HanoOMHEHUs pe3epByapa A0 YPOBHS, HA KOTOPOM
cpabaTbiBaeT ONOPHbIA JATYMK-CUTHANM3ATOP.

BHAMAHUE! MNOCJIE MOHTAXA OATYUKOB U BTOPUYHOIO TMPEOBPA3OBATENA
HEOBXOAMMO MNMPOU3BECTU KAJNIMBPOBKY MNMPUBOPA MO ABYM TOYKAM (NMPUNOXEHUA
I, E). KAIIMBPOBKA MNMPOU3BOOUTCA OAHOKPATHO ANA KOHKPETHOIO PE3EPBYAPA U
KOHTPOJIMPYEMOW CPE[bl HEMOCPEACTBEHHO HA MECTE 3KCMITYATALMU NMPUBOPA.
NP USMEHEHUU NONOXEHUA OATYUKA OTHOCUTEJIbHO PE3EPBYAPA, MNMPU NEPEHO-
CE [OATYMKA HA [OPYrOM PE3EPBYAP UMW NPU U3MEHEHWX [JUINEKTPUYECKUX
CBOWCTB KOHTPOJ/IMPYEMOW CPE[bl (NMPU 3ANIMBE OPYrOW CPEQbl) HEOBXOAUMO
NMPOU3BECTU NOBTOPHYIO KAJIMEPOBKY MPUBOPA. MPUBOP, HE OTKAJIMEPOBAHHbIU
HA JAHHOM PE3EPBYAPE, BYOET MHOAULUWPOBATb HEMPABUJIbHbLIE NMOKA3AHUA JIMBO
BbICBETUT 3HAK NEPEMOJIHEHUA “E.”.

2.3 KanubpoBka npnbopa ucnonHeHmsa 1 “ypoBHemep-ypoBHemep”

2.3.1 B gaHHOM NyHKTEe NPUBEAEHO MOJTHOE OnMcaHne KannbpoBky Npnbopa UcrnonHeHus “ypoBHe-
Mep-ypoBHemep”. [lpouecc KanubpoBKM MANOCTpUMpOBaH npunoxeHnem [.  [Npegnpuatue-
N3roToBUTENb NOCTaBnseT NpMbop C HayanbHbIMU YCTAaHOBKaMM — TapMpPOBOYHbIMK Tabnuuammn ans
rOpU3oHTanNbHOro pesepsyapa, €ANHUYHLIMU 3HAYEHNSMUN KOIPULMEHTOB YCpeaHEHMA U 3a0aHHbI-
MU ycTaBkamu pene. [1o3ToMy OOCTaTOYHO BbIMOMAHUTL warn 1)-17) gaHHoro nyHkTa, ganee npu no-
Mo kHonok “PEXXKUM” nnn “<—” BeibpaTtb onuuto “StOP” 1 HaxaTtb kHonky “BBOL".

1) onopoxHuTb pesepsyap 1 4o ypoBHs He Bbiwe 10 %. JaTtunk obs3aTenbHO JormKeH ObiTb NO-
FPY>KEH B KOHTPONMpyeMyto cpeay;

2) HaxaTb kHonky “PEXXUM” n yoepxumBaTb €€ B TeuyeHue 4-5 c. Ha nngukaTtope nosButcs coob-
weHune “C17;

3) HaxaTb kHonky “BBOJ”. MNosasuTtca coobweHne “CH1”, ecnn nosiBunock coobuieHne “F1 - ?” n
3aropencsa ceetognon “OTKA3”, To gatumk ypoBHA 1 HeucnpaBeH M kanubpoBka kaHana 1 HeBO3-
MOXHa, ONs BbiIXO4a B MEHI0 HaxaTtb kHonky “PEXXKUM”;

4) HaxaTb kHonky “BBO[L” n nocne nosieneHns uMdpoBOro 3Ha4eHnsa Ha nHanKaTtope, npu nomMmo-
LN KHOMOK “«—" 1 “+”, BBECTU HWXHEe 3HaYeHue YpOBHSA KOHTpOnuMpyemMon cpefbl B pesepByape 1 B
npoueHTax, uamMepeHHoe Kakum-nmbo cnocobom. Beog noboro sHaudeHust NponsBoaAnTCS MO pasps-
JaM: KHOMKa “«—” nepekniovaeT U3MeHsaeMbln paspsa unucna (paspsag vicna mepuaet). B cnyvae ot-
CYTCTBMS UMdpbl B BbIBpaHHOM 3HakoMecTe (T.e. 3Ha4YeHne Ynicna 3aHumMaeT He BCe paspsiabl UHAW-
Katopa) BMecTo Hee MepuaeT Kypcop ”_”. Kaxgoe Haxatme KHomku “+” npubaBnsieT K MepuaoLen
umMdpe eanHuly, HaxaTtue kHomnkn “PEXXUM” - BbolumTaeT. Ecnn yaepxmBaTb KHOMKY “+” B HaXXaToMm
COCTOSIHUK, TO MepuatoLlas undpa byaet UMKNMYECKM HapallmMBaTb CBOE 3Ha4YeHMe OT HyNs 00 AeBs-
™;

5) HaxaTb kHornky “BBOQL”. NpuGop nponsBegeT 3aMep YacTOTHOrO CUrHana ¢ gatymka, COOTBET-
CTBYIOLLIErO TeKyLleMy YPOBHIO KOHTPONMPYeMOW cpefbl, Janee Ha MHAOMKaTope MOSiBUTCA Mepuato-
ee coobLieHne “?”;
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6) HaxaTb kHonky “BBOA”. MNpu 9TOM BBeEeHHOE 3HAYeHUe YPOBHSA KOHTPONMpyeMoun cpeabl 3a-
nuweTcsa B aHeproHesasucumyto Flash-namate, ecnn Bmecto kHorku “BBOM” HaxaTb KHONKY “+” nnn
"¢", TO BBEEHHOE 3Ha4YeHMEe YPOBHSA KOHTPONMpyeMon cpeabl OyaeT XpaHUTbCA B 9HEPro3aBUCMMOMN
NamMATU U UCHE3HET NPU OTKNIOYEHUN HANPSHXKEHNSA NUTaHNSA BTOPUYHOro npeobpasosatens. Ha nHam-
katope nosiButcsa coobueHne “C2”, ecnn nosiBunocb coobuieHne “F1 - ?” n 3aropencs ceetoguopn
“OTKA3", To gatumk ypoBHsi 1 HencnpaBeH 1 kanmbpoBka kaHana 1 HEBO3MOXHaA, 4715 BbIXxoga B Me-
HIO HaXkaTb kHonky “PEXUM”;

7) 3anonHutb pesepsyap 1 4o ypoBHsi He HMXe 90 %. B ocobbix cnyvasx gonyckaetcsa 3anonHe-
HWe pesepByapa A0 MaKCUMarnbHO pa3peLLeHHOro TEXHONOrMen ypoBHSA KOHTpPONupyemMon cpefbl (T.e.
meHee 90%);

8) HaxaTb kHorky “BBOM” n nocne nosiBNeHUsA Ha UHOMKaTope BBEAEHHOrO paHee 3HaYeHus npu
NOMOLLM KHOMOK “+” 1 “¢—" BBECTU BEpXHEE 3HAYeHMEe YPOBHA KOHTPONUPYEMOW cpedbl B pesepByape
1;

9) Haxatb kHonky “BBOL”. MNMpubop nponsseneT 3amep 4aCTOTHOIO cUrHana c Aaryvka, CooTBeT-
CTBYHOLLIErO TeKyLLEeMy YPOBHIO, Aarnee Ha MHAUKaTope NosBUTCS MepuatoLlee coobueHne “?”;

10) HaxaTb kHonky “BBO[L”. Ha nngukatope nosisutcst coobuieHne “P1”;

11) HaxaTb KHOMKY “<”. Ha ungmkaTope nosasutcs coobuleHne “C2”;

12) HaxaTb KHOMKY “<”. Ha ungukaTtope nosasutcs coobuleHne “C1”;

13) onopoxxHUTL pesepByap 2 Ao ypoBHSA He Bbiwe 10 %;

14) HaxaTtb kHonky “BBOL’. MNosasutca coobweHme “CH1”. C nomoLubto KHONOK “+” unu “«<” Bbl-
OpaTb BTOpOM KaHan: AOJMKHO nosiBuTcs coobuieHne “CH2” n 3aropetbca ceetoamon “KAHAN 27,
ecnun BmecTto cooblueHna “CH2” nosieunock coobuieHne “F2 - ?” n 3aropenca ceetoanon “OTKA3”,
TO AaTYUK YPOBHSA 2 HeucnpaBeH 1 KannbpoBka KaHana 2 HeBO3MOXHa. [1ns BbiIxog4a B MEHIO HaXaTb
kHonky “PEXUM”;

15) aHanornyHo waram 4) n 5) BBECTU HMXXHEE 3HAYEHME YPOBHS pe3epByapa 2 B NPoLUeHTax;

16) 3anonHuTb pesepByap 2 Ao ypoBHA He Hxe 90 % B ocobbix cnyvasx gonyckaetcsa 3anosnHe-
HWe pe3epByapa 00 MakCUMaribHO pa3peLLleHHOro TexHonornen ypoBH4 (T.e. MeHee 90%);

17) aHanormyHo waram 8) n 9) BBECTU BEPXHEE 3HAYEHME YPOBHS pe3epByapa 2 B NPOLEHTaX;

18) HaxxaTb kHomnky “BBO[LL". Ha nngukatope nosiButcsi coobiueHne “P1”;

19) HaxkaTb kHonky “BBO[L”. Ha ungukatope nosisutcst coobuienne “Y.-17;

20) HaxaTb kHoMky “BBOA” n nocne nosBneHnst LMpoBOro 3Ha4eHns Ha MHAMKaTope BBECTU MO-
por cpabaTtbiBaHus pene 1, kak onucaHo B ware 4);

21) HaxaTb kHonky “BBOL}”. Ha nHgukatope nossutcsa coobuieHme “Y.-2”;

22) HaxaTb kHonky “BBOA” n aHanormnyHo waram 19) - 20) BBeCcTn nopor oTnyckaHusa pene 1;

23) HaxaTb kHonky “BBO1”. Ha nHamkaTtope nosBmTCcA Mepuatoliee coobueHne “?”;

24) HaxaTb kHonky “BBOL”. Ha nHgukatope nossutcsa coobuieHve “P2”;

25) HaxaTb kHonky “BBOL” n aHanormyHo waram 19) - 22) BBeCTU 3Ha4YeHUs NOporos cpabaTbi-
BaHWSA 1 OTNyCKaHUA pene 2;

26) HaxxaTb kHonky “BBO[’. Ha nHgukatope nossutcsa coobuieHme “P37;

27) HaxaTb kHonky “BBO[” 1 aHanornyHo waram 19) - 22) BBECTU 3Ha4YeHUs1 NOporos cpabathbl-
BaHMA 1 OTNyckaHua pene 3;

28) HaxxaTb kHonky “BBOL}”. Ha nHgukatope noasutcsa coobuieHve “P4”;

29) HaxaTb kHonky “BBOL” n aHanornyHo waram 19) - 22) BBeCTM 3Ha4YeHus noporos cpabaTtbiBa-
HWUS 1 OTNycKaHusa pene 4;

30) HaxxaTb kHonKy “BBOQ’. Ha nHgnkatope nosiButcsa cooduieHme “YCP.”;

31) HaxxaTb kHonKy “BBO[” nosisutcst coobeHne “CH1” n 3aroputcs ceetoamnog “KAHAN 17 ;

32) HaxaTb KHornky “BBOJ1” 1 BBECTU C MOMOLLBIO KHOMNOK “+” N “«—” KoadhPUUNEHT ycpeaHeHns
ans pesepsyapa 1 ot 1 go 254 (3HayeHue no ymondanuio - 1). MNpn 0OAMHOYHOM HaXKaTUKW KHOMKKU “+”
NpoucXoamnT yBenuyeHne KoaddUUMeHTa yCpedHEeHUs Ha eauHWUy, a MNpyU HaXaTUM KHOMKU “«”
— YMEHbLUEHME Ha eanHnLy;

33) HaxxaTb kHonky “BBOL”. MosiButca coobieHne “CH2” n 3aroputca ceetoamog “KAHAI 27;

34) ananorn4yHo wary 32) BBECTU KOIDULMNEHT YCpeaHEHUS KaHana 2;

35) HaxxaTb kHonky “BBO[1’. Ha nHgukatope nosiBuTca mepuatoiliee coobleHue “?”;

36) HaxaTb kHonky “BBOLA”. Ha nHankatope nosiButcsa coobweHue “Y.0.-17;

17



OANT.407629.008 P3O

37)HaxaTb kHonky “BBOA’. Ha nHgukatope nosiButcst coobueHune “t. 1”. MNpu nocnegyowmnx Ha-
xatmax kHonkn “PEXXUM” Ha nHgukaTtope 6yayT meHaTees umdpsl (‘t. 17, “t. 27, “t. 3" ..., “t.
32"). Llndppbl 03Ha4alOT HOMEP TOYEK TapMpOBOYHOM Tabnuubl 7. [Nonb3oBaTenb MMeeT BO3MOXHOCTb
BBECTU 32 TOYKMU;

38) c nomouybto kHomkn “PEXKUM” BbibpaTh TOUKy “t. 17;

39) HaxxaTb kHonky “BBO[’. Ha nHgukatope nosisutca coobweHme “YP. 17;

40) HaxxaTb kHoNKy “BBOJ”. Nocne nosiBNeHns YACNOBOro 3Ha4YeHUs1 Ha HOMKaTope BBECTU 3Ha-
YyeHue ypoBHSA (B NpoLeHTax) B ToYke 1 TapupoBoYHOM Tabnuubl 7 (BBOA 3HAYEHUsI OCYLLECTBUTbL Kak
onucaHo B ware 4);

41) HaxaTb kHornky “BBO[L’. Ha nngukatope nosisutcsi coobweHne “Ob. 17;

42) HaxaTb kHonky “BBOJ”. Nocne nosiBNeHns YNCNOBOro 3Ha4YeHUs1 Ha MHOMKaTope BBECTU 3Ha-
yeHue obbema (B NpoueHTax) B ToUke 1 TapMpoBOYHON Tabnuubl 7 (BBOA 3HAYEHUS OCYLLECTBUTL Kak
onucaHo B ware 4);

43) HaxaTb kHornky “BBO[’. Ha nngukatope nosisutcsi coobuieHne “t. 2”

44) HaxaTb kHornky “BBO[L’. Ha nngukatope nosisutcsi coobuieHne “YP. 27;

45) HaxaTb kHonky “BBOJ”. Nocne nosiBNeHns YNCNOBOro 3Ha4YeHUs1 Ha MHOMKaTope BBECTU 3Ha-
YyeHue ypoBHSA (B NpoLEeHTax) B TOYKE 2 TapupoBOYHON Tabnuubl 7 (BBOA 3HAYEHWsI OCYLLECTBUTb Kak
onucaHo B ware 4);

46) HaxxaTb kHornky “BBO[L". Ha nngukatope nosisutcst coobuieHne “Ob. 2,

47)HaxaTb kHornky “BBO[L”. lNMocne nosiBNeHns 4ncrnoBoro 3HadeHns Ha MHAMKATope BBECTU 3Ha-
YyeHue ypoBHSA (B NpoLeHTax) B TOYKE 2 TapupoOBOYHON Tabnuubl 7 (BBOA 3HAYEHUsI OCYLLECTBUTbL Kak
onucaHo B ware 4);

48) aHanorm4Ho waram 38) - 42) BBECTU 3HAYEHUNSI YPOBHEWN N COOTBETCTBYHOLLUMX MM 0ObEMOB ANA
ocTanbHbIX Todek. Ha nHankatope GyayT oTobpaxaTbCa HOMepa COOTBETCTBYIOLLUMX TOYEK Tapupo-
BOYHOW Tabnuubl 7, Hanpumep: ans Tovkn 12 ans wara 38) coobuieHne Ha nHamkaTope Gyaet cne-
aytowmm - “t. 12”7, ong wara 39) — “YP. 12”, a gna wara 41) — “Ob. 127;

49) nocne BBoAa 3HayeHus obbema nocnegHen Tpuauatb BTOPOW TOYKM HaxaTb kHonky ‘BBO[L.
Ha nHgnkatope nosieutcs coodbuieHme “t. 17

50) HaxxaTb kHOMKY “«". Ha uHgukatope nossutcs Mepuatowiee coobuieHune “?” ;

51) HaxxaTb kHoNky “BBOL”. Ha nHamkatope nossutca coobuwexuve “Y.0.-27;

52) ananornyHo waram 36) - 50) BBECTM TAapMpPOBOYHYO Tabnmuy 2;

53) HaxxaTb kHoNKy “BBO[’. Ha nHgukatope nosisutcsa coobueHme “Out’;

54) HaxxaTb kHonky “BBOQ’. Ha nHgnkatope nosiButcsa coobuieHme “Outl’;

55) HaxxaTb kHonky “BBOLA”. Ha nHgukatope nossutcs coobweHune “0-20” nnn “4-20” B 3aBMCUMO-
CTV OT Npou3BedeHHON paHee HacTponkn. CoobeHmns “0-20” n “4-20” cOOTBETCTBYIOT AnanasoHy To-
KOBOro Bbixoga kaHana 1 (knemmbl 1,2 knemmHoro 6noka XT2) ot 0 go 20 MA n ot 4 go 20 MA cooT-
BETCTBEHHO;

56) nyTem HaxxaTns KHOMOK “¢—” unu “+” BbIGpaTb HY>KHbIM AMana3oH BbIXOAHOroO Toka kaHana 1;

57) HaxxaTb kHonky “BBOJ’. Ha nHgunkatope nosisutcsa coobuieHme “Out?” ;

58) aHanormyHo waram 55) - 56) BbIGpaTb HyXHbIM OuanasoH BbIXOAHOMO TOKa KaHana 2
(knemmbl 3, 4 knemmHoro 6roka XT2);

59) HaxxaTb kHoNKy “BBO[1”. Ha nHgukatope nosiButca mepuatoiliee coobieHue “?” ;

60) HaxkaTb kHonKy “BBO[1”. Ha nHgunkatope nosisutca mepuatoilee coobuieHne “StoP”;

61) HaxkaTb kHONKy “BBOJ". Mpnbop nepengeT B pexnm nMaMepeHms.

MpumevyaHun

1 Ecnn B npouecce paboTbl nponucxoauT konebaHme nsmepsaemon cpebl Unv nNpucyTCTBYIOT MO-
MEeXM Ha FIMHUWN CBA3N MeXay AaTYMKOM U BTOPUYHBbIM NpeobpasoBaTenem, YTO BblpaXKaeTCsa B HeyC-
TOMYMBBLIX NoKasaHusix Npubopa, To Heobxoanmo nogobpaTb KOIhPUUNEHT ycpeaHeHns oT 1 go 254
no waram 30) - 35). YBenuueHme koaduLMEHTaA YCPEeOHEHUS MOBLILLAET MHEPTHOCTb U3MEPEHUS
YPOBHS, @ YMEHbLUEHNE — YBENMYMBAET CKOPOCTb N3MEPEHUS YPOBHS.

2 [Onga nobbix MCNONHEHU Npubopa Npy HacTpomke Kakoro-nnbo napameTpa HeobxoaAMmMo noa-
TBEPAMTL COenaHHble U3MEHEHUd : Mocne BBoAa MapameTpa nosiBnsieTcs mepuatowee cooblieHue
"?”. Ecnun HaxaTtb kHonky “BBO[", TO BBEAEHHOE 3HAYeHWe 3anuCbiBAeTCA B SHEProHe3aBUCUMYIO
Flash-namaTb, a ecnu BMecTto kHonku “BBOM” HaxaTb KHOMKK "+” NN "<”, TO 3Ha4YeHne NapameTpa
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OyaoeT XpaHUTbCS B 3HEPro3aBMCUMOM MaMATU U UCHYE3HET NMPU OTKMYEHUN HaNPsSKEHUS NMUTaHUS
BTOPWYHOro npeobpasoBaTtens.

2.4 KanubpoBka npubopa ucnonHeHma 2 “ypoBHemMep-curHanusarop”

2.4.1 B 9TOM nyHKTE NpMBEAEHO NOSTHOE ONUcaHMe Kanubposky Npubopa UCnonHeHus 2 “ypoBHe-
Mep-curHanmsatop”. [lpouecc KanuvbpoBKM WNMOCTpUpoBaH B npunoxeHun [. [Npegnpustue-
N3roToBUTENb NOCTaBASET NPMOOP C HavanbHbIMKM YCTAaHOBKaMn — TapupoOBOYHON Tabrnvuen ans ro-
PU30OHTAnNbLHOro pesepByapa, €AVHUYHbIM 3HaYeHneM KoadduUMeHTa ycpeoHeHus, 3agaHHbIMU yC-
TaBkamu perne, HyrneBoKn 3afepPXKon AaTymka-curHanmsaTopa. [1oaToMy [OCTaTOYHO BbINOMHUTL La-
rm 1) - 9) gaHHOro nyHkTa, ganee npu nomowm kHonok “PEXXUM” nnn “«-” Beibpatb onumio “StOP” u
HaxaTtb kHonky “BBOM.

1) onopoxHUTb pesepByap A0 YpoBHSA He Bbiwe 10 %. [atunk obs3aTensHO AomkeH 6biTb norpy-
XXEH B KOHTPONMPYEMYLO Cpeay;

2) HaxaTb kHonky “PEXXUM” n yoepxusatb eé B TeyeHue 4-5 c. Ha nHavkatope nosButcs cooob-
weHne “C17;

3) HaxaTb kHornky “‘BBOL”. NMNoasuTcs npeablayliee 3Ha4YeHNe HDKHEro YpoBHSA pesepByapa, ec-
nn nosisunock coobueHne “F - ?” n 3aropencsa ceetoaunoq “OTKA3”, To gaTtymk ypoBHS HEUCNpaBeH
N Kanubposka kaHana 1 HeBO3MOXHA, AS19 BbIX04a B MEHIO HaxaTb KHomnky “PEXXUAM”;

4) npu NOMOLLM KHOMOK “«—" 1 “+” BBECTU HMXKHEE 3HAYEHME YPOBHSA KOHTPONUPYEMOW cpenbl B
pe3epByape B MpoLeHTax, U3MepeHHoe KakuM-nmbo cnocobom. Beoa noboro 3aHa4eHns npon3BoanT-
Csl N0 paspsaaM: KHOMKa “«—” nepekrnoyaeT 3MeHseMbln paspag uncna (paspsag uicna mepuaet). B
cny4yae oTcyTCTBUA LUUApbl B BbIOPAaHHOM 3HakoMecTe (T.e. 3Ha4YeHue Ynucna saHnmaeT He Bce pasps-
Obl MHOuKaTopa) BMeCTo Hee mMepuaeT kypcop ”_". Kaxgoe HaxaTue KHomku “+” npubasnsieT kK mep-
uarowen undgpe eanHuly, Haxatne kHonkn “PEXUM” - BbolumnTaeT. Ecnn yaepxmBaTtb KHOMNKY “+” B
Ha)kaToOM COCTOSIHMM, TO MepuatoLasn undgpa dyaet UMKNMYeckM HapalimMBaTb CBOE 3Ha4YeHMe OT Hyns
00 0eBatu;

5) HaxaTb kHonky “BBOA”. MNpubop nponsseneT 3amep YaCcTOTHOroO CUrHana ¢ gatyuka, CooTBeT-
CTBYHOLLErO TEKyLleMy YPOBHIO KOHTPONMPYEMOW cpefbl, Aanee Ha MHAMKaTope MOSBUTCS Mepuato-
Lee coobLleHne “?7;

6) HaxaTb KHonky “BBO[". Npu aTOM BBEOEHHOE 3HAYEHNE YPOBHS 3anMLLETCS B SHEpProHe3aBu-
cnmyto Flash-namsitb, ecrniv BMecTo kHonku “BBO[” HaxaTb KHOMKY “+” unun "<, To BBEAEHHOE 3Ha-
YeHune ypoBHs ByaeT XpaHUTbLCS B SHEPro3aBUCMMON NaMATU U UCHE3HET NPU OTKITHYEHUN Hanpshke-
HUA NUTaHUS BTOPUYHOrO npeobpasoBatend. Ha nHaukatope nosisutcs coobuieHne “C2”. HaxaTtb
kHonky “BBO[L” ecnu nosisunock coobuweHune “F - ?” un 3aropencs csetoguoq “OTKA3”, To gaTumk
YPOBHA HeucnpaBeH M kanubpoBka kaHana 1 HeBO3MOXHA, ANS BbIXOA4A MEHI0 HaXaTb KHOMKY
“PEXUM”;

7) 3anonHuTb pesepByap A0 YPoBHA He Huke 90 %. B ocobbix criyyasx gonyckaeTcs 3anosiHe-
HWe pe3epByapa A0 MakCMManbHO pa3peLleHHOoro TexHonormen yposHs (T.e. meHee 90%);

8) HaxaTb kHorky “BBOL” n nocne nosiBNeHUs Ha MHOMKaATOpe BBEAEHHOIO paHee 3Ha4YeHus npu
NOMOLLU KHOMOK “+” 1 “¢—" BBECTU BEpXHee 3Ha4YeHMe YPOBHA KOHTPONUPYEMOW cpeabl B pe3epByape
1, Kak onucaHo B ware 4);

9) HaxaTb kHonky “BBOL”. MNpubop nponsseneT 3aMmep YaCcTOTHOrO CUrHana ¢ gatyvka, CooTBeT-
CTBYHOLLErO TEKyLeMy YPOBHIO KOHTPONMPYEMOW cpefbl, Janee Ha MHAMKaTope MOSIBUTCS Mepuato-
Lee coobLeHne “?7;

10) HaxaTb kHornky “BBO[L". Ha nngukaTtope nosisutcst coobuieHne “P1”;

11) HaxaTb kHomnky “BBOL". Ha nngukaTtope nossutcs coobuierHune “Y.-17;

12) HaxaTb kHornky “BBOL” n nocne nosiereHust uudppoBOro 3HadeHnss Ha uHagMkaTope npy nNomMo-
LM KHOMOK “+” n “«=” BBECTM nopor cpabaTtbiBaHMs pene 1 kak onucaHo;

13) HaxaTb kHornky “BBOL". Ha nngukaTtope nossutcs coobuierHune “Y.-27;

14) aHanormnyHo waram 11) - 12) BBecT nopor oTnyckaHus pene 1;

15) HaxkaTb kHonky “BBO[L". Ha nngukatope nosisutcst MepuatoLlee coobuieHume “?”;

16) HaxaTb kHonky “BBO[L". Ha nngukatope nosisutcst coobiueHne “P2”;

17) aHanormyHo waram 11) - 15) BBECTM 3Ha4YEeHNA NOPOroB cpabaTbiBaHUS N OTNYCKaHUSA pene 2;

18) HaxaTb kHonky “BBO[L". Ha nngukatope nosiButcsi coobiueHne “P3”;
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19) HaxxaTb kHonky “BBO[”, B 3aBUCMMOCTM OT NPOU3BEAEHHON paHee HaCTPOWMKU, Ha UHAMKaTope
BbicBeTUTCA cumBon “On.” nnbo “OFF.”. [aHHble cMMBONbI ONpeaensitoT noruky cpabatbiBaHus
pene 3 no paTtyuky-curHanmsatopy: “On.” — pene 3 3amblkaeTca npwu cpabaTbiBaHWM OaTyunka-
curHanusatopa, “OFF.” — pasmbikaeTcs;

20) npy NOMOLLM KHOMOK “+” UK “«—” yCTaHOBUTb HYXHYIO NOruMky cpabaTbiBaHus pene 3 ;

21) HaxaTb kHonky “BBO1”. Ha nHamkatope nosBuTCca Mepuatoliee coobueHne “?”;

22) HaxaTb kHonky “BBOL}”. Ha nHgukatope nossutcsa coobuieHve “P4”;

23) ananorn4yHo waram 19) - 21) ycTaHOBUTb HYXXHYIO NTOrMKy cpabaTtbiBaHus pene 4 ;

24) HaxaTb kHonky “BBOQ’. Ha nHgnkatope nosiButcsa cooduieHme “YCP.”;

25)HaxaTb KHornky “BBOJ1” 1 BBECTU C MOMOLLBK KHOMNOK “+” N “«—” KoadpPUUNEHT ycpeaHeHns
ANna gatynka yposBHst oT 1 o 254 (3HaveHue no ymonyaHutoo — 1). Npn 0OQMHOYHOM HaXkaTum KHOMKK
“+” npoucxoauT yBenuyeHue KoadhduuneHTa ycpeoHeHUs Ha eguHULy, a npu HaxaTum KHOMKK “¢”
— YMeHbLUEeHWe Ha eanHuLy;

26) HaxkaTb kHonky “BBO[1’. Ha nHgukatope nosiButca mepuatoiliee coobleHune “?”;

27) HaxaTb kHonky “BBO[’. Ha nngukatope nosisutcsa coobuwieHme “Y.0.-17;

28) HaxkaTb KHOMNKY “«—". Ha nHgukatope nosiutcsi coobuieHne “ YCP.”;

29) HaxxaTb kHonky “BBO[’. Ha nngukatope nosisutcsa coobuieHme “Y.0.-17;

30) HaxxaTb kHonky “BBO[". Ha nHaunkatope nosisutcst coobweHue “t. 1”. MNpu nocnegyowmx Ha-
xatusix kHonkn “PEXUM” Ha nHgmkaTope 6yayT meHatebcs undpbl (“t. 17, “t. 27, “t. 3" ..., “t. 32").
Lindpbl 03HayaoT HOMep Toyek TapupoBoyHOW Tabnuupbl 13. MNMonb3oBaTenb MMEET BO3MOXHOCTb
BBECTU 32 TOYKMU;

31) c nomouybto kHomkn “PEXKUM” BbiGpaTh TOUKy “t. 17;

32) HaxxaTb kHonky “BBO[’. Ha nHgukatope nosisutca coobweHme “YP. 17;

33) HaxxaTb kHoMky “BBOM”. Mocne nosBneHnst YACNOBOro 3HaYEHNA Ha MHOANKATOpe BBECTU 3Ha-
YeHue ypoBHS (B NpoLeHTax), COOTBETCTBYIOLEro Touke 1 TapnpoBoyHOW Tabnuupbl 13 (BBOA 3HaYe-
HWS OCYLLIECTBUTb Kak OnNucaHo B ware 4);

34) HaxxaTb kHonky “BBO[’. Ha nHgukatope nosisutcsa coobweHme “Ob. 17;

35) HaxxaTb kHoMky “BBOM”. MNocne nosBneHnst YACNOBOro 3Ha4YeHNA Ha MHOANKATOpe BBECTU 3Ha-
YyeHne obbema (B NpoLeHTax), COOTBETCTBYOLEro Todke 1 TapnpoBoyHon Tabnuubl 13 (BBOA 3HaYe-
HWS NPON3BECTUN KaK ONncaHo B ware 4);

36) HaxxaTb kHonky “BBO[’. Ha nHgukatope nosisutcsa coobwieHme “t. 2”

37) HaxxaTb kHonky “BBO[’. Ha nHgukatope nosisutca coobwieHme “YP. 27;

38) HaxxaTb kHoMky “BBOM”. MNocne nosBneHust YACNIOBOro 3Ha4YEeHNA Ha MHONKATOpe BBECTU 3Ha-
YeHne ypoBHSA (B NpOLeHTax), COOTBETCTBYIOLLEr0 TOYKe 2 TapupoBOYHOW Tabnuupbl 13 (BBOA 3HaYe-
HWS1 OCYLLIECTBUTb Kak OnucaHo B ware 4);

39) HaxxaTb kHonky “BBO[1”. Ha nHgukatope nosisutcsa coobuwieHme “Ob. 27;

40) HaxxaTb kHonky “BBO[1”. NMocne nosiBNeHns YncroBoro 3HadeHns Ha MHAMKATope BBECTU 3Ha-
YyeHue YPOBHS (B MPOLEHTax), COOTBETCTBYIOLLEro TOUKe 2 TapMpoBOYHOM Tabnuubl 1 (BBOA 3HaYeHMS
OCYLLEeCTBUTb Kak ONncaHo B ware 4);

41) aHanornyHo waram 31) - 36) BBECTM 3HAYEHUS YPOBHEW 1 COOTBETCTBYIOLNX UM 06 bEMOB AN
ocTanbHbIX Toyek. Ha uHgukatope ByayT oTobpaxaTbCcsa HOMepa COOTBETCTBYHOLIMX TOYEK Tapupo-
BOYHOM Tabnuubl 13, Hanpumep: anga Toukn 12 gns wara 31) coobuwieHne Ha nHgukatope byaet cne-
aytowmm - “t. 12", ong wara 32) — “YP. 12, a gnsa wara 34) — “Ob. 127;

42)nocne BBoAa 3HadyeHus obbema nocnegHen TpuauaTtb BTOPOW TOYKM HaxaTb kKHonky ‘BBO[L.
Ha nHgnkatope nosiButcs cooduieHme “t. 17

43) HaxkaTb KHOMKY “«". Ha nHgmkatope nosiButcsa mepuatoiee coobuieHve “?”.

44)Haxatb kHonky “BBOL”. Ha nHavkatope nossutcs coobuieHne “Out’;

45) HaxaTb kHonky “BBOQA’. Ha nHankaTtope nosiButcst coobuieHne “Out 17;

46) HaxaTb kHonky “BBOQL”. Ha nHgnkaTtope nossutca coobuieHne “0-20” nnm “4-20” B 3aBUCUMO-
CTM OT npegblaywen Hactporkn. CoobweHna “0-20” n “4-20” coOTBETCTBYIOT AMana3oHy TOKOBOro
BbIX0o4a Aatymka ypoBHS (knemmbl 1, 2 knemmHoro 6rioka XT2) ot 0 go 20 mA 1n ot 4 go 20 MA cooT-
BETCTBEHHO;

47) nyTem HaxaTus KHOMOK “«—” unu “+” BbIGpaTh HYXHbIA AMana3oH BbIXOAHOMO TOKa;

48) HaxaTb kHonky “BBOQA’. Ha nHankaTtope nosiButcst coobuieHne “Out 27;

49) aHanormyHo waram 46) n 47) BbibpaTb HY>XHbIN gMana3oH BbIXOQHOMO TOKa MO KaHamny gaTduka-
curHanuaaTtopa (knemmbl 3,4 kneMmmHoro 6noka XT2);
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50) HaxxaTb kHOMKy “BBOL”. Ha nHamkatope nosBuTCcA Mepuatoliee coobuieHne “?”;

51) HaxaTb kHonky “BBOQL”. Ha nHaukatope nosisutca coobweHve “PAUS”;

52) HaxxaTb kHornky “BBO[”. Ha nHavkaTope nosiBUTCA Tekyllee 3HaYyeHne nporpaMmmmpyemMon 3a-
AepXkn cpabaTbiBaHWS AaTynKa-curHanmMsatopa B cekyHaax;

53) ¢ NnoMOLLBbIO KHOMOK “+” 1 “¢~” BbICTABUTb HY)XXHOE 3HaveHue 3agepxku. Npyn oguHOYHOM Haxa-
TUM KHOMKM “+” NPONCXOOUT YBENMYEHNE 3HAYEHMS 3a4EPXKKM HA €AMHULY, a NPU HaKaTUN KHOMKKN “¢<”
— YMEHbLUEHME Ha eanHnLy;

54) HaxxaTb kHONKy “BBO1”. Ha nHamkatope nosBmTCcA Mepuatoliee coobuieHne “?”;

55) HaxxaTb kHonky “BBOA”. Ha nHamkaTtope nosiBuTca MepuatoLlee coobuieHne “StoP”;

56) HaxxaTb kHoNKy “BBOL". MNpnbop nepengeT B peXxXnm namepeHms.

MpumevyaHus

1 Ecnu B npouecce paboTtbl npoucxoguT konebaHne namepsemon cpegbl U npucyTCTBYHOT MO-
MEeXM Ha NIMHUKN CBA3N MeXay AaTYMKOM U BTOPUYHbIM nNpeobpasoBaTeneMm, YTO BblpaKaeTCs B HeyC-
TON4YMBbIX MOKasaHusAX npubopa, To HyXHO nogobpatb kodddUUMEHT ycpeaHeHns oT 1 oo 254 no
waram 24) - 26). YBenuyeHune KoadpdUUMEHTa MOBbIWAET WHEPTHOCTb M3MEPEHUsS] YPOBHS, a
YMEHbLLEHWE — YBENnYMBaeT CKOPOCTb U3MEPEHUS YPOBHSL.

2 Hactporka paTyuka-cMrHanusaTtopa nNpouM3BOAUTCA MO MEeToOuKe, WU3NOXEHHOW B
npunoxeHuu E.

3 Cwm. npumevanue 2 k n. 2.3.1 (Kannbposka npubopa ncnonHeHns 1 “ypoBHemep-ypoBHeMep”).

2.5 KanubpoBka npubopa ucnonHeHms 3 “camoHacTpanBaroLwmincs yposHemep”

2.5.1 B aTOM nyHKTE NpuBeaeHO NOMHOe onucaHme Kannbposku npubopa ncnonHeHnsa 3 “camoHa-
CTpamBawwuicsa ypoBHemep”. [lpouecc KanubpoBKM  WINKOCTPUPOBaAH B npunoxeHun T
MpeanpusTMe-n3roToBmTENb NOCTaBNAET NPMOOP C HavYanbHbIMK YCTAaHOBKaMn — TapUPOBOYHON Tab-
nvuen Ons ropusoHTanbHOro pesepsByapa, €4MHUYHbIM 3HaYeHneM KoadpduumneHTa ycpeaHeHus, 3a-
OaHHbIMW 3aepXXKOW ONOPHOro AaTyuka-curHanmaatopa u ycraBkamu pene. [1oaTomy JOCTaTOYHO
BbINONHWTL Warn 1) - 9) nyHkta 2.4.1, ganee npu nomoLm kHornok “PEXXKUM” unu “«-” BbibpaTtb onuumio
“LEUL”, BbINONHUTL Wwarn 3) - 6) 4aHHOro NyHKTa, Nocre 9TOoro npu noOMoLLM KHOMOK “PEXUM”
unum “«-” Bblbpatb onumto “StoP” n HaxxaTb kHonky “BBO[L".

Kanubposka npnbopa npovsBoanTCA nocrie HaCTPOMKM OMOPHOro curHanmsatopa no mMeToauke,
N3NOXEHHOW B NpunoxeHuu E.

1) BbinonHute warm 1) - 44) n.2.4.1 (KanubpoBka npubopa WCNoONHeHus 2 “ypoBHeEMep-
curHanmsartop”);

2) HaxaTb kHonky “BBO[L”. Ha nHaunkatope nossutcsa coobieHme "LEUL.” ;

3) HaxaTb kHonky “BBOA”. Ha nHaovkaTope nosBUTCA Tekyliee 3HayeHue YpOoBHSA B MPOLEHTax,
Ha KOTOPOM cpabaTbiBaeT OMOPHbIA AaTYMK-CUTHANU3aTop;

4) BecTu 3Ha4YeHWe YPOBHA KOHTPONMMpyeMOW cpefbl B MpoOLEHTax, Ha KOTOpom cpabaTtbiBaeT
OMNOPHbIN AaTyMK-CcUrHanmusaTop. BBOA4 YMCNEHHOro 3Ha4YeHus BbINOMIHAETCS Kak OnucaHo B wware 4)
n.2.4.1 (Kanubposka npmbopa ncnonHeHusa 2 “yposHemep-curHanunsatop”);

5) HaxaTb kHoNnKy “BBO[L”. Ha nHaunkatope nossutca mepuatoiee coobuieHune “?7;

6) HaxaTb kHonky “BBO[”. Ha nngukatope nosisutca coobuieHne “dEL. 17;

7) HaxaTb kHonky “BBOA”. Ha nHankatope nosiBUTCA TeKyllee 3HaYeHne ypoBHS BEpXHEN MepT-
BOW 30HblI aBTOMATU4YECKOM KannubpoBkM B npoueHTax. BepxHas mepTBas 30Ha (pucyHok 10) npegHa-
3HadeHa 4N OTCEeYKM 3anycka aBTOMaTUYECKON KannubpoBKN NPU HE3HAYNTENBHOM U3MEHEHUN YPOB-
HS Ha rpaHuue cpabaTbiBaHUSA OMOPHOro AaTynka-cUrHann3aTopa;

8) BBeCTUM 3Ha4yeHue YpPOBHS BepxXHEW MepTBOM 30Hbl B MPOLIEHTax, pekomMeHagyemoe 3HadeHue
ot 0,1% po 0,7%. BBoa YncneHHOro 3Ha4yeHm1s BbINOSNHAETCH KaK YKa3aHo B Liare 4);

9) HaxaTb kHonky “BBO[’. Ha nHgukatope nosiButcs Mepuatoilee coobLlieHune “?”;

10) HaxaTb kHornky “BBO[L". Ha nngukatope nosiButcs coobuieHne “dEL. 2”;

11) HaxaTb kHornky “BBO[L". Ha nHgukaTtope NosiBUTCS TeKyllee 3Ha4YeHUE YPOBHSI HUXXHEN MepT-
BOW 30HbI aBTOMaTMYECKON KannbpoBku B npoueHTax. HuwkHAa mepTBada 3oHa (pucyHok 10) npegHa-
3Ha4yeHa Ang OTCeYKM 3arnycka aBTOMaTMYeCKOM KanmbpoBKM MpU HE3HAYUTENBHOM U3MEHEHUN YPOB-
HSA Ha rpaHuvLe cpabaTbiBaHWS ONOPHOro AaTynka-curHanuaaTopa;

12) BBECTU 3HAYEHME YPOBHS HWKHEW MEPTBOWM 30HbI B MPOLEHTaX, PEKOMEHOYEMOE 3HaYeHne —
oT 0,5% 00 2%. BBOA YMCNEHHbIX 3HAYEHWI BLINOSHAETCSA Kak onvcaHo B ware 4) n.2.4.1;

21



OANT.407629.008 P3O

13) HaxkaTb kHonky “BBOJL”. Ha nnagunkatope nossButcs MmepuatoLlee coobuieHue “?”;

14) HaxaTb kHonky “BBOLM”. Ha nHamkatope nossutcs coobuieHne “PAUS”;

15) HaxaTb kHonky “BBOL”. Ha nHankatope nosBMTCA TeKyLlee 3Ha4yeHue nporpaMmmupyemMon 3a-
OepXKn cpabaTtbiBaHUSA ONOPHOro JaTyMKka-curHanusatopa B cekyHgax;

16) c NOMOLLLIO KHOMOK “+” 1 “«~” BbICTaBUTb HEOOXO4MMOE 3HaYeHne 3agepxku. pu ogUHOYHOM
HaXKaTUW KHOMKM “+” MPOMCXOAMT YyBENUYEHME 3HAYEHUS 3a4EPXKKM HA eOUHULY, a NPU HaXKaTUK KHOM-
KM “¢~” — ymeHblUeHne Ha eanHnly. PekomeHgyemoe 3HayeHune — 0 c;

17) HaxaTb kHomnky “BBO[L]”. Ha nngukatope nosiButcst MepuatoLlee coobuieHume “?”;

18) HaxkaTb kHomnky “BBO[L}”. Ha nngukatope nosisutcst mepuatoulee cooduieHme “StoP”;

19) nocne HaxaTua kHonkn “BBOMA” npnbop nepernaeT B peXmm namepeHust.

MpumevyaHun

1 Ecnn B npouecce paboTtbl npomcxoguT konebaHue KOHTPONMpyemMon cpedbl Unu npucyTCTBYHOT
NMOMEXWN Ha NMHUK CBA3N MeXay AaTYMKOM U BTOPUYHBIM NpeobpasoBaTteneM, 4YTO BblpaXaeTcsl B He-
YCTONYMBBIX MOKa3aHuax npubopa, To Hy>KHO nogobpaTb koaddumumeHT ycpegHeHus ot 1 go 254 no
waram 24) - 26) n.2.4.1 kannbpoeBkM Npmudopa UCNoNHeHns 2 “ypoBHEMEpP-CUrHanNu3aTop”. Yeenuye-
HUe KoahmumneHTa noBbiaeT NHEPTHOCTb U3MEPEHUS YPOBHS, a YMEHbLLUEHNE — YBENNYMBAET CKO-
POCTb M3MEPEHNST YPOBHSI.

2 CMm. npumevaHue 2 k n.2.4.1 (Kanubposka npmnbopa ncnonHeHus 2 “yposHemep-curHanuaaTop”).

2.5.2 Mpwn kanubposke npubopa umcnonHeHunss 3 “camoHacTpavBaloLUNCS ypoBHemep” crnegyet
NMOMHWUTb, YTO MO cpabaTbiBaHNIO OMOPHOro AaTynKa-curHanmaaTopa NpoucxoauT KannbpoBka TOYKM
C2, noatomy 3Ha4yeHue Toukm C1 JOMMKHO OTAMYaTbCA OT YPOBHA KOHTPONMPYEMOWN cpedbl, Ha KOTO-
pPOM HaxoAauTCs Touka cpabaTbiBaHUA ONOPHOro AaTyuka-curHanusatopa, kak MMHUMYM Ha 60-70%.
B ngeanbHom crnyvyae Hambornbllasa TOMHOCTb ByaeT gocturatbes npy cpabaTbiBaHMM OMOPHOro gat-
yuka-curHanmsaTtopa Ha yposHe 100% (pucyHok 11).

2.5.3 MNpun cpabaTbiBaHMM OMOPHOro gatynka-curHanuasatopa npnbop nponsseaeT 3amep 4acToT-
HOrO cCuUrHana c gaTdmMka YpPOBHSI, COOTBETCTBYIOLLErO TEKYLLEMY YPOBHIO KOHTPONUPYEMOW cpeabl.
Mpun aTom kanMbpoBo4vHoM Tovke C2 NPMUCBOUTCHA 3HaAYEHWe 3anporpamMmMmupoBaHHON Morfib3oBaTe-
nem To4kM cpabaTbiBaHUA OMOPHOro gaTtyuka-curHanusartopa (napametp "LEUL”) u npubop ae-
TOMaTU4YECKM NEPEHACTPOUTCS HA HOBLIE KaNMOPOBOYHbIE 3HAYEHNSA NAapaMeTPOB.

2.5.4 NoMnmMo aBTOMaTU4YECKON KannbpoBKK, B 4AaHHOM MUCMNONMHEHUN Nnpubopa BbICBEYMBAEMbIE Ha
MHOMKaATOpe [daHHble CBEPSITCA Kak C OaTYMKOM  YPOBHSA, TaK W  OMOPHbIM  OAaTYUKOM-
curHanusatopom. B cnyyae, korga gatynk ypoBHSA NokasbiBaeT ypoBeHb HonbLue, YeM 3anporpaMmmu-
poBaHHbIA YpOBEHb CpabaTbiBaHMs OMOPHOro AaTyMKa-curHanusatopa Moc 3Ha4YeHue BepxXHEN
MEpPTBOWN 30HbI, @ OMOPHbIN JAaTYMK-CUTHANN3ATOP NoKasbiBaeT OTCYTCTBME KOHTPONMPYEMOW cpeabl,
TO MOKa3aHMs Ha UHOMKaATOpe HaunHalT MepuaTb, CUrHanM3npys o Heo0XxooMMOCTU NpoBeaEHUS aB-
TOMaTUYECKOM KanmbpoBKM MyTEM HaMOMHEHWUs pesepByapa A0 YPOBHA cpabaTbiBaHWs OMOPHOrO
JaTymKa-curHanmaartopa. ABTomaTudeckasl KannmbpoBka Npu OBUKEHUM KOHTPONMPYEMOW cpebl BHU3
C ypoBHA Gonbluero, 4eM YpPOBEHb, Ha KOTOpPOM cpabaTbiBaeT OMOPHbIN AaTyuK-CUrHanmMsaTop,
BKIIOYMTCSA NULLb NMOCSE TOro, Kak KOHTPONupyemas cpefa OMyCTUTCS HMKE HUXKHEW rpaHuubl MepT-

BOW 30HbI. L
- Y \

BepxHaa mepTtBasi

30Ha “dEL. 1”
YpoBeHb aaTtymka
o | _ _ Y _YPOBs ! ABTOMaTU4ecKas
, I A LEUL. > kanmbposka
I 3anpetlleHa
I HwxHsin mepTBas
. ! 3oHa “dEL. 2”
OnopHbIN gaTynK- I
curHanusaTop :
I )

PucyHok 10 — MepTBble 30HbI OMOPHOro AaTyMKka-curHanuaartopa
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PucyHok 11 — PacnonoxeHue gaTtymkoB Ha pesepByape

MNMpvMeYaHe — OMOpHbIN AAaTYUK-CUTHaANM3aTop OonyckaeTcs yCTaHaBMnMBaTh Ha pe3epByap Bep-
TUKarbHO.

2.6 Obwme cBegeHUs NO HaACTPOMKe NapamMeTpPoOB Npudopa

2.6.1 Kak ykasblBanocb Bbille, AN BCEX UCMOMHEHMA Npubopa uMeeTcs BO3MOXHOCTb NepeHa-
CTPOVKM OTAENbHbIX MapamMeTpoB M ycTaBoKk. Hanpumep, B npouecce paboTbl npubopa nameHunach
ANAneKTpuyecKkasi NOCTOAHHAs KOHTPONMPYeMOKW cpedbl, BCIEACTBME Yero CMeCcTunacb BepXHasa Ka-
nnbposoyHasa Touka C2 (Mpu 3anonHEHHOM pes3epByape nokasaHus npubopa He pocturatoT 100%
nmbo nmetoT 3HaveHusa 6onee 100%). B aTom cnyyae Hy>XHO BONTW B PEXMM HAaCTPOMKU, Kak ONMCaHo
BblLle, Nnepebupasa napameTpbl MeHio kHonkamu “PEXUM” nnun “«-” BoibpaTb napametp “C2”, HaxaTb
kHonky “BBO[1”, BBecTn HOBOe 3HaveHue C2 (kak onucaHo Bbiwe) B gaHHoM cnyyae 100%. Haxatb
kHonky “BBO[L", npubop nepecuntaeT KanmbpoBoYHble KO3(MEHMUMEHTLI OTHOCUTENBHO CTAporo 3Ha-
YyeHusa Toukn C1 1 HoBoro 3HadeHusa C2, (Mpunoxenne [1). Boixod B pexum namepeHuin ocyLlectens-
eTcs BblbopoM ¢ nomoLbio kKHomok “PEXKUM” unun “«<—” napametpa “StoP” (aTo coobuieHne mepuaer)
W nocrneayrowmnm Haxatmem kHonku “BBOL.

2.6.2 lMpwn BBOAE “COBOEHHLIX” NapaMeTPoB, TaKMX KakK: YCTaBKW pere, Anana3oHbl TOKOBbIX BbIXO-
00B, KoadhuUmneHTbl ycpeaHeHns (ana npubopa ucnonHeHms 1 "ypoBHeMep-ypoBHeEMER”), nMeeTcs
BO3MOXHOCTb BBECTM TONMbKO OAMH MapameTp, He 3aTparvmsas Apyron. Hanpumep, Hy>XHO U3MEHUTb
nopor oTnyckaHusi pene 1, aToT napameTp 0603Ha4YaeTcsl B MEHKO CMMBOJSIOM “Y.- 2" U OOCTYMN K HEMY
npoxoauT 4yepes Beog napameTpa “Y.- 1”°. B 9TOM crnyyae Hy>XHO BOWMTU B PEXUM HACTPOMKU, Kak Onu-
CaHo Bbllwe, nepebupas napameTpbl MeHo kHomnkamu “PEXUM” unun “«~” Bbibpate napametp “P17,
Ha)xaTb kHonky “BBOL", nosBuTcs coobuweHne “Y.- 1. UTobbl HE MEHATL STOT NapamMeTp, HY>XHO Ha-
XaTb KHOMKY “+” nnn “«-”, Ha nHaukaTtope NoABUTCH HYXHbIN cumBon “Y.- 2. lNocne nosBneHust cum-
Bona “Y.- 2” Haxatb kHornky “BBOM” 1 nameHuTb Nopor oTnyckaHus perne 1, kak onucaHo Bbliwe. [o-
Cne 3TOoro HyXHO HaxaTb kHornky “BBOL” - nosiButca coobuieHne “Y.- 1°. [nsa Bbixoga B MEHIO napa-
MeTpoB Hago HaxaTtb kHonky “PEXUM” n nootBepAuTb U3MEHEHUSI NpU MOSIBIEHUX MepLatoLLLEro
coobueHns “?” HaxxaTueM kHonku “BBOL”. lNocne 3Toro nepenTn B peXnm namepeHnin. Beixoa B pe-
XUM M3MepeHUn ocyliecTBnaeTcss BblbopoM ¢ nomoubto kHorok “PEXUM” unu “«” napameTtpa
“StoP” (310 coobLieHe MepuaeT) 1 nocneayLwmMm HaxkaTuem kHonkn “BBOL.

2.7 TpocmMoTp 1 peaakTUpoBaHUe KanMbpoBOYHbLIX NapaMeTpoB

2.7.1 TloMnmo coxpaHeHusi napameTpoB KanMOpPOBOYHbIX TOYEK B 3HeproHesasucumon Flash-
namaty npubopa, Nonb3oBaTtesib UMeeT BO3MOXHOCTb NPOCMOTPETL 3TU NapaMeTpbl 1 3anucaTtb UX B
conpoBoauTEnbHYO gokyMmeHTauumto. MNMpu notepe nHdopmaumm B Flash-namatn npnbopa sBcneacrasmm
HenpaBWIbHbIX ENCTBUIA NONb30oBaTENSA UK APYrMX NpUYMH, NMbBO Npu 3aMmeHe BTOPMYHOro npeod-
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pasoBaTens Ha JaHHOM pe3epByape, UMeeTCs BO3MOXHOCTb BOCCTAHOBEHUS 3HAYEHUIN, COXPaHEH-
HbIX B CONPOBOAMTENBHOM AOKYMeHTauun, 6e3 HanofnHeHus 1 cnuea pe3epByapos.

3HayeHuaM kannbpoBoYHbIX Todek C1 n C2 cooTBETCTBYHOT 3HadeHust yactoT F1 1 F2 gatuunka
YPOBHS, U3MEPEHHbIX BTOPUYHBbIM NpeobpasoBaTeniem Ha NycToM U HanosnHeHHoM pe3sepsyape ([MNpu-
noxenune N). Takum obpasom, nocne npaBuibHON kKannbpoBku Npnbopa nonb3oBaTenb MOXeT 3anu-
caTb B Kakon-nnbo xypHan 3HadeHnus C1, C2, F1 n F2 ana kaxgoro kaHana namepeHusi, a noTom
BOCCTaHOBUTb Ux npu notepe B Flash-namsitn npmbopa.

Ona Toro, 4To6bl NPOCMOTPETL 3HAYEHUS YKa3aHHbIX Bbille NapamMeTpoB HY)XXHO HaXaTb O4HOBpe-
MEHHO 1 yaepxuBaTb B TedeHue 5 ¢ kHonku “+” n “BBOMA”. Ha vHOMkaTope NOSBATCA CUMBOIbI
“1-C1”. MNpu nocnegyowmnx HaxaTmsax KHoOMkK “+” Ha nHaukatope OyayT nocrnefoBaTenbHO BbICBEYM-
BaTbcsa cumBonbl: “1-F1”, “1-C2”, “1-F2”, “1-F.”, “2-C1”, “2-F1”, “2-C2”, “2-F2”, “2-F.”, "StoP”. [llepBas
umdpa obo3HayaeT HOMep KaHana, bykea ¢ umdpon nocne Tupe obo3HavarT TmMn Toukn: C1, C2, F1,
F2.

2.7.2 MNpwn BbIGOpe cumBonos “1-F.” n “2-F.” kHonkon “BBOA” Ha nHaukatope ByaeT nokasaHa Te-
Kylwiast YyacTtoTa B 'L curHana gatyuka ypoBHSA KaHana 1 n 2 cooTBeTCTBEHHO. Bo3BpaT 13 namepeHus
TEeKyLLEeN 4acTOoTbl OCYLLECTBMSIETCA MOBTOPHbLIM Haxatmem kHomku “BBOL”. Beibop Heobxogmmon
TOYKM OocyLlecTBnsieTca Haxatmem kHornku “BBOA”. MNocne Bbibopa HEOOXOOUMOW TOYKM Ha MHAMKA-
TOpe BbICBEYMBAETCH TEKyLlee YNCNEHHOE 3HAYeHUEe OAHHOW TOYKM, KOTOPOE MOXHO M3MEHUTb, Kak
onucaHo ware 4) n.2.4.1, nn6o 3anucaTtb €e 3Ha4YeHME B COMPOBOAUTENBbHYO JOKYMEHTauuo. Beixoa
n3 NpocMoTpa (pefakTMpoBaHWs) 3HAYEHUS BbIOPAHHOM TOYKM OCYLLECTBSIETCA HaaTueM KHOMKU
“‘BBOL1". Bbixoa B pexum M3MepeHusi OCyLLeCcTBnsieTcs BbIGOpOM Mepuarowmx cumeonoB "StoP” u
nocrneayrowumMm Haxatuem kHonkn “BBOL”. MNpu aToM Ha uHAuMKaTope nosiBuTCs cumBon “?”. Ecnu
HaxkaTb kHonky “BBO[” npousongeTt nepecyeT KOI(PPULNEHTOB OTHOCUTENBHO HOBbLIX 3HaYyeHun C1,
F1, C2, F2 n ux 3anuck B Flash-namaTb, a npu HaxaTtum Opyron KHOMKW BCE MapaMeTpbl OCTaHyTCS
NPEXHUMMU.

[ns ncnonHeHnn npubopa “ypoBHeMep-curHanuaaTop” M “caMmoHacTpamMBaloLWMACa YpoBHEMEpP”
BO3MOXXHO HACTPOUTb TOSbKO NepBbIv KaHan. [py o4HOBPEMEHHOM U3MEHEHMM BCEX YETbIPEX TOYeK
TpebyeTcsa nepesanyck npubopa nytem ero obecrounBaHms Ha 30-40 c.

2.8 YcTtaBku pene

2.8.1 [Ina npubopa ncnonHeHus 1 “ypoBHEMEpP-YPOBHEMEP” KaXK4OE U3 YeThipeX pene MMeeT Mo
ABEe NporpaMMmpyembix yCTaBku Ansi o6ecnevyeHnss rmcTtepe3ncHoro xapakrepa paboTbl — 3T0 nopor
cpabaTtbiBaHUsA U Nopor oTnyckaHus. Jlornka cpabaTbiBaHMs pene nokasaHa Ha pucyHke 12.

N3 pucyHka 12 BnaHoO, 4To noporn cpabatbiBaHusa pene 1 n pene 3 AomkHbl 6bITb 60nbLIe Nopo-
roB MX OTMyCKaHus, a noporu cpabatbiBaHusa pene 2 n pene 4 OOMKHbI O6bITb MEHbLUE NMOPOroB UX
OTMNyCKaHWsA. YCTaBK/ pene BBOAATCS B NPOLIEHTaX OT YPOBHS, 0TpaboTka yCTaBOK Be4eTCs No noka-
3aHNsM Ha nHgukatope npubopa.

———

]
Vo-1----|-

30Ha cpabaTbiBaHus { —----VY.-2
Pene 1 n Pene 3

| 3oHa cpabaTbiBaHus
( Y.-2----|- Pene 2 n Pene 4

______y'-1j

PucyHok 12 — Jloruka cpabatbiBaHus pene
2.8.2 [1na ocTanbHbIX MCNOMHEHU Npubopa ykasaHHas fornka paboTbl pacnpocTpaHaeTcs Ha pe-

ne 1 v pene 2, a pene 3 u pene 4 cpabatbiBatoT N0 NOKasaHWUsIM JaTyMKa-CUrHanuaartopa, formka mx
paboTbl NporpaMMmnpyeTca nosb3oBaTenem.

24



OANI.407629.008 P3O

2.9 PaboTta npnbopoB B nokanbHou ceTu ¢ nHTepcgencom RS485. O6wmne ceBeaeHns

2.9.1 MMpunbopbl MoryT 6bITb 0ObEeAMHEHLI B NOKanbHYO CeTb € MHTepdericom RS485, koTopkin no-
3BONISIET NOOKITOUYNTL A0 255 npmnbopos Ha ogHy nuHuo (MpunoxeHne K). OOMeH gaHHbIMK NO NK-
HUWN CBSI3M BCcerga MHULMMPYETCHA NepcoHarbHbIM KOMMbOTEPOM NGO NPOMBILSIEHHBIM KOHTPOMe-
poM. Begywimnm B nnuHMM MOXeT BbITb TONIBKO OQHO YCTPOWMCTBO — KOMMNbOTEP NMbo koHTponnep. Ha-
nee nogpasyMeBaeTCs, YTO BeayLLMM YCTPOMNCTBOM SABMASIETCA KOMMbIOTEP.

2.9.2 Begywmn ocyuiectBnsieT oOMeH OaHHbIMK MO JNIMHMM CBA3W 4epe3 cTaHgapTHbi ans IBM
PC COM nopT 1 NOAKMYEHHbIN K HEMY agantep uHTepdencos (RS232 — RS485). [JaHHble nepepa-
IOTCS1 NPV NOMOLLM MocreaoBaTenbHOro Habopa 6anToB. Kaxabiin 6anT coctont u3 ognHHaguaTtu bu-
TOB: OOMH CTapTOBbIN OUT, BOCEMb BUTOB AaHHLIX, OAMH BUT YETHOCTU U OAMH CTOMOBLIA 6UT. CKO-
pocTb nepegaydn 9600 60g. O6MeH gaHHLIMK — MNONYAYMNIEKCHBIN.

3anpoc:

Anpec, Kog komangbl, Pasmep 6noka gaHHbix N+1, [aHHble 1, HaHHble 2... JaHHble N, KCyn, KCcr.

3mecb u panee 4yepes 3anaTyo nepeudncrneHbl 6antbl 3anpoca. Jltobon 3anpoc cocTouT u3 crne-
aywoulen nocnegoeatenbHocT 6anToB: agpec Begomoro — 1 6anT, ko4 Komangbl - 1 6anT, pasvep
Onoka gaHHbix — 1 6anT, 6110k gaHHbIX — N 6anT, 2 6anTa KOHTPOSIbLHOW CYMMBbI.

AfOpec BegoMOro onpegenseTt yCTPOUCTBO, KOTOPOMY npeaHasHadyeH 3anpoc. lNpusHakom agpec-
Horo GanTa saABnsieTCca eguHUYHOe 3HaveHuMe buta 4YeTHOCTU. Bce ocTanbHble GalThl 3anpoca u Bce
DaliTbl OTBeTa NepenarnTcsl C HyNneBbIM 3HaYeHMeM Guta YeTHOCTU (OeBsaTbiM Butom). Bant agpeca
MOXeT uMeTb 3Ha4eHunsa ot 0 go 254.

Ko koMaHabl HeceT MHOpMaLIMIO O KOMaHae, KOTOpYo Heo6XoaAMMO BbIMOMHUTL BEAOMOMY YCT-
POVICTBY Nocre nosyyYeHus 3anpoca.

Brnok gaHHbIX NpedHasHayeH Ans nepefayn BeAOMOMY AOMOSHUTENbHBIX NapameTpoB, HEOOXo-
ANMbIX AN BbINOMIHEHMSA KOMaHabl. 3HadeHue nepBoro GanTa AaHHbIX COOTBETCTBYET pasmepy (B
Baritax) Bcero 6noka. Ecnu ansa BbINONHEHUA KOMaHAbl He TpebyeTca AOMOMHUTENBHOW UH(OpMa-
umK, (oaHHble OTCYTCTBYIOT), TO 6GanT pa3mepa 6noka gaHHbIX paBeH 1, a ganblle cregyeT KOHTPOIIb-
Hasa cymma.

[ea 6anta koHTponbHon cyMmMbl (KCyn 1 KCcr) ncnonb3ytoTcs Anst KOHTPOMS OLWMOOK NIMHUN CBA3M
npu obmeHe. BbluucneHne npowussogntca no anroputmy CRC-16 ¢ HavanbHbiM 3HaveHnem KC -
65535 (FFFF hex). Mnagwwn 6ant KC nepegaeTtcs nepBbIM.

OtBeT:

Mpn nonyyeHum KomaHabl OT BeAdyLero MOryT BO3HWKHYTb criegylowue cutyauun: obHapyxeHa
owmnbka BO BpeMsi nepefayu, NpUHATaAs KoMaHaa He MoXeT ObiTb BbINOMIHEHA, KOMaH4A NPUHSTA U
BbINOSIHEHA YCMNELHO, KOMaH4a NpuvHATa HO NPUBOP YacTUYHO HEUCTNIPABEH.

Ecnu Ha npuemHol ctopoHe (nogunHeHHoM npubope) obHapykeHa ownbka KC, oTBeT He BblaaeT-
Csl, YCTPOMCTBO HaxoAuTCH B OXuaaHuM odepeHoNn KOMaHAabl.

Ecnu npuHATa HemsBecTHas KOMaHAa WNM MornyYyeHHast kKoMaH4a He MOXeT ObiTb BbIMOSHEHA,
dhopmupyeTcsa OTBET cregytowero smaa:

Appec, 250, 2, Kog owmnbkn, KCyn, KCcr,

roe: Agpec - agpec oTBevatoLlero yctponctsa; 6ant, pasHbii 250 (FA hex) curHanmaupyeT o BHe-
wraTtHon cutyauun; Kog owmnbkn — GanT, cogepxawimi MHOpMaumMio O TUne HeucrnpaBHOCTU; ABa
6anta KC (mnagwwuin 6ant KC nepegaetca nepsbiM). Koabl owmbok npeactasneHsl B Tabnuue 3.
Tabnuua 3

Koa owmnbkn | OnucaHue

01 hex [NPUHAT HEM3BECTHbLIN KO4 KOMaHAb!

02 hex lMony4yeHHas KOMaH4a He MOXEeT ObITb BbIMOSIHEHA B HACTosALLEE BPEMS
03 hex Owwnbka B gaHHbIX

04 hex Otkas B paboTte npubopa (HencnpaBHOCTW Nepudepum)
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OTBeET BEQOMOrO Npu NPaBUIIbHOM NMpUEME U BbINOIHEHMM KOMaHAbl UMEET Crneayowmin Bua;:
Agpec, Kog komaHgbl, Pasmep 6noka gaHHbix N+1, [laHHble 1, JanHble 2 ... [laHHble N, KCyp, KCer.

OTBeT HauMHaeTCcd ¢ agpeca oTBevaroLlero yctponcTaea (1 6anT) n cnegytowero 3a HUM koga Ko-
MaHapbl (1 6anT). Bnok AaHHbIX COAEPXUT MHPOPMaLMIO, NepeAaBaemMyto BeayLeMy YCTPONCTBY.
3HauyeHune nepsoro 6anTa gaHHbIX COOTBETCTBYET pa3mepy (B 6arntax) Bcero 6noka. Nocolinka 3a-
BepwaeTtcsa asymsi 6antamm KC. NepebiM nepenaetca mnagwmmn 6ant KC.

2.10 PacueTt KoTponbHon cymmbl CRC16

2.10.1 Pac4eT koHTposibHON cymMbl CRC16, BLINONHSAETCA NO CcreayrweMy anroputmy:

[XXj...XXN] = N 6anTt coobLueHus, KoTopoe nepegaeT unu npuHnumaeT Beaywmnin (6e3 6anToB KoH-
TPOSbHOW CYyMMblI).

1) BsaTtb HayanbHoe gByxbanTtHoe uncno FFFF hex, kotopoe HaszoBem CRC. CRC = FFFF;

2) OcyuwecTtBuTb onepauuto nckntovarowero NI (XOR) mexagy nepBbiM 6aiTOM COOOLLEHNS 1
mnagwum 6antom CRC. CRC= CRCH(CRC. XOR XXy);

3) Mpoeeputb Mnagwmn 6ut (LSB) pesynbtata «0» nnn «1»;

4) OcywecTB1Tb CABUI BNpaBo Ha 1 6uT (B cTOpoHy Mnaguwero 6uta) 3HadeHns CRC ¢ 3anonHe-
HMeM Hynem MecTta ctapllero buta.

5) Mo coctosiHmio LSB (war 3) ocyLecTBUTb CrieayoLine gencTBus:

e «0» — noBTOPUTL LUar 4;
e «1» —ocyuwecTtentb XOR ¢ obpasytowmm nonnHomom A001 hex . (CRC) XOR(A001);

6) lNoBTopuTb Warm ¢ 3 no 5 noka He OygeT BbinonHeHo 8 caBuroB. [locne aToro npomsongeT
obpaboTka ogHoro 6anTa coobLieHus.

7) ToBTOpUTb onepauun ¢ 2 no 6 ana cnegytoulero darta coobuieHus. MNpogonmkaTb ykasaHHble
onepauuu, noka He 6yayT obpaboTaHbl BCe GanTbl cooOLLEHMS.

8) 3akntounTtenbHoe 3HadeHne CRC GyaeT aBnsiTbCS KOHTPONbHOWM CYMMOWM COOBLLIEHMS.

Mpn nepenave 3anpoca KOHTponbHasi cymma gobasngetcsa K coobweHuto (Mnagwmi 6ant nepe-
Aaetca nepsbiM). [Mpu npueme oTBeTa cpaBHUBaeTca noacumtaHHas KC coobLleHns n npuHaTas.

Hwxe npuBeaeH npumep 3anpoca (oTeeTa), ABa nocneaHux 6anta npegcrasnstot cobon KC.

255 164 4 188 0 2 36 216.

2.11 TpoTokon o6meHa ansa npubopa ucnosnHeHnsa 1 "ypoBHemep-ypoBHemep”

2.11.1 lNoa npoTokonom obmeHa NOHMMAaeTCsa NpaBnno odMeHa gaHHbIMU ¢ NPMOOPOM NO NoKanb-
Hon ceTu ¢ nHTepdericom RS485. Kak 6b1no ckasaHo Bbiwe, 0OMeH JaHHbIMK C NpMBOpPOM NPOM3BO-
ANTCA nocpeacTtBoM nogayvv komadg. lNepeveHb KomaHa Ans npubopa ucnonHeHns 1 “ypoBHemep-
ypoBHeMmep” npeacTtasneH B Tabnuue 4.

Tabnuua 4
HasBaHne komaHAabl 3anpoc OTBeT
1. Nepesanyck npnbopa Agpec, 0, 1, KC, KC Agpec, 0, 2, 0, KC, KC
2. BbigaTb nokasaHus Agpec, 1, 2, Homep kaHana, Anpec, 2, 6, Her, Hun, Ver,
kaHana 1 nnu kaHana 2 KC, KC Vwn, Bant owmbok, KC, KC
Anpec, 2, 11, Hlcr, Hlup,
3. BolgaTth nokasaHus Ve, Vun, H2¢t, H2un, V2cr,
BCex kaHaroB Anpec, 2, 1, KC, KC V2un, Bant owmnbok, Bant
coctosaHun Pene, KC, KC
Appec, 32, 6, Tun, 3a-
4. BoigaTb curHaTypy npubopa Anpec, 32, 1, KC, KC BoAd.Nct, 3aBoa.Nyn, HARD,
SOFT, KC, KC
Anpec, 37, 5, Tun, 3a- Hosbi agpec, 37, 6, Tvn,
5. ameHuTb agpec npmubopa BoA.Nct, 3aBoa.Nyp, HoBbIN 3aBoa.Nct, 3aBoa.Nun,
agpec, KC, KC HARD, SOFT, KC, KC
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HasBaHne komaHabl

3anpoc

OTtBeT

6. Kannbpoeka

Anpec, 164, 5, 160, Tun Tou-
k1, Her, Hun, KC, KC

Anpec, 164, 2, 0, KC, KC

7. 3anucaTb TapMpOBOYHYIO Tab-
nvuy B Flash- namsTb

Appec, 164, 3 ,162, Kog Ta6-
nuupbl, KC, KC

Appec, 164, 2, 0, KC, KC

8. BblgaTb ycTaBku pene

Anpec, 165, 4, 164, 0, 16,
KC, KC

Agpec, 165, 17, 16 6anT yc-
TaBok, KC, KC

9. BblgaTb TAapMpOBOYHYLO Tabnu-
uy

Appec, 165, 4, 165, Kog Ta6-
nuupl, 65, KC, KC

Agppec, 165, 66, Kog Tabnu-
ubl, 64 6ariTa gaHHbIX, KC,
KC

10. N3amMeHUTb KO3 DULMEHT yC-
pegHeHus kaHana 1 nnu kaHana
2 n 3anucatb B Flash-namsaTtb

Anpec, 164, 4, 177, Homep
KaHana, HoBbln koadoumLm-
eHT ycpeaHeHus, KC, KC

Appec, 164, 2, 0, KC, KC

11. UameHunTb BCe KoadhdmLneH-
Thl yCpeOHEeHUs u 3anncaTb B
Flash-namaTb

Agpec, 164, 5, 179, 0, HoBbin
KO3 DULNEHT yCpeaHeHus
1, HoBbIN KO3 PULUNEHT yC-
peaHeHns 2, KC, KC

Anpec, 164, 2, 0, KC, KC

12. BelgaTb Bce k0a(hpmLUMEHTI
ycpeaHeHus

Anpec, 165, 4, 181, 0, 2, KC,
KC

Agpec, 165, 3, Koadpdbunum-
eHT ycpeaHeHual, Koadpdu-
uneHT ycpegHenusa2, KC, KC

13. Bblgatb KanmbpoBOYHbIE TOY-
Kn

Apnpec, 165, 4, 182, 0, 8, KC,
KC

Agpec, 165, 9, C11ct, C11un,
C12¢1, C12up, C21¢r, C21\n,
C22¢1, C22yy, KC, KC

14. lameHuTb yCcTaBKy pere un
3anucatb B Flash-namate

Appec, 164, 5, 183, Kog yc-
TaBKW, YcTaBkacr, YCTaBKay,
KC, KC

Appec, 164, 2, 0, KC, KC

15. N3aMeHUTb TapupOBOYHYHO
Tabnuuy B onepaTnMBHOM NaMATH

Agpec, 164, 67,184, Kog
Tabnuubl, 64 6anTa AaHHbIX,
KC, KC

Anpec, 164, 2, 0, KC, KC

16. BblgaTb TOYKY TapUpPOBOYHON
Tadbnmubl

Anpec, 165, 4, ipeHtnduka-
Top KaHana, iHaekc To4ku, 4,
KC, KC

Anpec, 165, 6, lHgekc To4kn,
Hcr, Hwn, Ver, Vun, KC, KC

17. '3MeHUTb TOYKY TapupoBOY-
HOWM Tabnuubl B onepaTyMBHOM Na-
MATH

Anpec, 164, 7, \peHtnduka-
Top KaHana, iHaekc To4ku,
Her, Hwn, Ver, Vun, KC, KC

Anpec, 164, 2, 0, KC, KC

18. Bbligatb cocTtosHuA pene

Anpec, 165, 4, 187, 0, 1,

Anpec, 165, 2, bant coctos-

KC, KC Hun pene, KC, KC
19. BblgaTb COCTOSIHUSI TOKOBbIX Anpec, 165, 4, 188, 0, 2, KC, Anpec, 165, 3, T.Bbixoal,
BbIXO40B KC T.BbiIxoa2, KC, KC

20. NameHUTb cocTosiHMEe TOKOBO-
ro BbiIXxoaa v 3anucaTb ero B
Flash-namatb

Anpec, 164, 4, 189, Homep
kaHana, T.Bbixoa, KC, KC

Anpec, 164, 3, T.Bbixoal,
T.Bbixoa2, KC, KC

21. BblgaTb KanmbpoBOYHbIE Yac-
TOThI

Apnpec, 165, 4, 254, 0, 21,
KC, KC

Apgpec, 165, 21, C11,,
C11un, F11¢r, F11345, C12,,
C12un, F12¢;, F12,5, C21,,
C21yn, F21¢, F21y,, C22,

C22yn, F22¢;, F225, Flcr,

Flun, F2¢r, F2un, KC, KC
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MpogomkeHne Tabnuubl 4

HasBaHne komaHAabl 3anpoc OTBeT
22. N\3aMeHUTb KannbpoBoYHbIE Anpec, 164, 19, 254, 0,
YyacToThbl C11s, C11un, F11¢r, F11,5,

C12r, C12y5, F12¢,, F12y5,

C21¢, C21yn, F21¢r, F21,5,

C22,, C22,, F22,, F22,,
KC, KC

Anpec, 164, 2, 0, KC, KC

MpumeyaHme — B ctonbuax “3anpoc” n "oTBeT” npmBeAeHbl NpumMepbl 0OMeHa gaHHbIMK nNpubopa
¢ OBM unun KoHTponnepom, 3ansarasi pasgenseT 6anTbl (3a ucknoveHneM komang 8, 9 n 15, roe npu-
cyTcTBytoT 6anToBble Mmaccusbl). o KC, KC — noHumatoTca 6anTbl KOHTPONBHON CYMMBI.

Hwxe npmnBeaeHo noapobHoe onucaHmne Kaxaon KomaHabl.

1) Mepesanyck npubopa

3anpoc: Agpec, 0, 1, KC, KC
OteeT: Agpec, 0, 2, 0, KC, KC

Mocne nonyyeHus koMaHabl NpuBop BblAaeT OTBET, NOCre Yero NpoucxoauT nepesanyck npubo-
pa C BOCCTAHOBIIEHMEM BCEX NapaMeTpoB.

2) BblgaTb Nnoka3aHuA KaHana 1 unu KaHana 2

3anpoc: Appec, 1, 2, Homep kaHana, KC, KC
Oteet: Agppec, 2, 6, Her, Hun, Ver, Vun, Bant owmnbok, KC, KC

roe:  Her — ctapwwiii 6ant 3HayeHnsa ypoBHs, Hyp — Mnagwmi 6ant 3HayveHusa ypoBHs, Ver —
cTtapwun 6ant 3HadeHnss oobema, Vyn — Mnagwmin 6ant 3HadeHna obbema, bant owmnbok - 6anT, ko-
TOpPbIN NOKa3bIBAET HanNu4mMe CMrHanoB ¢ nepsuyHoro npeobpasosatens (Tabnuua 5). Homep kaHana
JOJTKEH UMETb 3HavyeHunst 1 unm 2.

Tabnuua 5
3HayeHus
o CocTosiHne curHanoB nepBuUYHOro npeobpasosBartens
HanTta owmnboK
0 CuvrHansl NpucyTCTBYIOT Ha 06omnx KaHanax
1 OTtcyTcTBYET curHan Ha kaHane 1
2 OTcyTCcTBYET CMrHan Ha kaHane 2
3 CurHanbl oTCyTCTBYIOT Ha 060MX KaHanax

3HayeHns ypoBHSA 1 obbema npeacTaBrieHbl C TOYHOCTBIO A0 AECATbIX Aonen. [Ans Toro 4toobl
Nnosny4nTb 3Ha4YeHne ypoBHA nnn obbema HeobXxo4MMO pa3fenuTb NonyYeHHoe AByx6GamTHOe YnUCno
Ha 0ecsTb, HaNpuMep: Nony4yeHo AByxb6anTHoe Yncro (2 21)4ex , OHO COOTBETCTBYET vncny 54,5.

3) BblaaTb NokasaHus BCcex KaHanos

3anpoc: Agppec, 2, 1, KC, KC
OTBeT: A,D,peC, 2, 11, H1CTs H1|\/|r|, V1CT: V1 M1, HZCT, H2|\/|j'|, VZCT, V2|\/|n, Bant OLIJV|6OK, Bant
coctosiHui pene, KC, KC

roe: H1lcr — ctapwwuin 6ant 3HaveHuns ypoBHA kaHana 1, H1yp — mnagwwin 6ant 3HayeHns ypoBHS
kaHana 1, V1cr — ctapwmi 6ant 3HadveHus obvema kaHana 1, V1yp — mnagwun 6ant saHadeHnss o6b-
emMa kaHana 1, H2¢r — ctapwun 6anT 3HaYeHns ypoBHS KaHana 2, H2yp — mnagwmn 6anT 3HayeHus
YPOBHSI KaHana 2, V2¢r — cTapwuin 6anT 3HadeHns obbema kaHana 2, V2yp — mnagwmin 6anT 3Have-

28



OANI.407629.008 P3O

HUa obbema kaHana 2, bant owmnbok — 6anT, KOTOPLIN NOKa3bIBAET HANMN4YME CUrHaNoOB C NEPBUYHOIO
npeobpasosatensa (Tabnuua 5), BanTt cocTtosHW pene — 6anT, NOKasbiBaOLLMIN COCTOAHUST YETbIpEX
pene.

B Gante coctoaHui pene nHdopmaumst 0 YeTbipex pene coaepXxntca B Mnagwen tetpage 6an-
Ta: 6utbl 0-3 oTHOCATCA K pene 1-4 cooTBeTCTBEHHO. ECcnn 6mut paBeH eguHuue, 1o No obmMoTke co-
OTBETCTBYHIOLLErO perie NpoTekaeT TOK U OHO 3aMKHYTO. BT paBeH Hyrnto, ecnu cooTBETCTBYOLLEE
pene obecToueHo. 3HavyeHMs YPOBHS U 06beMa BbIYMCNAIOTCS Kak OnMcaHo B kKOMaHae 2).

4) BblpaTb curHatypy npmbopa

3anpoc: Agpec, 32, 1, KC, KC
OteeT: Agpec, 32, 6,Tun, 3aBoa.Nct, 3aBoa.Nyn, HARD, SOFT, KC, KC.

roe : Tvn — Tun npubopa (paseH 3), 3aBoa.Ncr — cTapumi 6ant 3aBoackoro Homepa, 3aBog.Nyp —
Mnagwun 6ant 3aBoackoro Homepa, HARD — Bepcus annapatHoro ucnonHeHunsa, SOFT — Bepcus
nporpammMHoro obecneveHus.

5) W3meHuTb agpec npubopa

3anpoc: Agpec, 37, 5, Tun, 3aBoa.Nct, 3aBon.Nyn, HoBbin agpec, KC, KC

OtBeTt: Hosbin agpec, 37, 6, Tun, 3aBoa.Nct, 3aBoa.Nyn, HARD, SOFT, KC, KC

roe : Tun — Tvn npubopa (paseH 3), 3aBod.Ncr — cTapwumi 6ant 3aBogckoro Homepa, 3aeog.Nyp —
mnagwun 6anTt 3aBoackoro Homepa, HARD — Bepcusa annapatHoro mcnonHenus, SOFT — Bepcus
nporpammMHoro obecneveHus.

Agpec npubopa He U3MEHUTCH, eCnn NPUHATBLI 3aBOACKOM HOMEP He CoBMagaeT C 3aBOACKUM
HomepoMm npubopa. Npu coBnageHnn 3aBOACKOr0 HOMepa HOBbIM agpec npubopa 3aHocutcs B Flash-
namaTtb. Agpec npubopa gormkeH 6biTb B npegenax ot 0 go 254.

Ecnn Tekywmin agpec npnbopa 3aBeaomMo HEU3BECTEH, TO Ans obpalleHuss kK npnbopy Heobxoam-
MO nocnaTb 3anpoc ¢ agpecoM 255. Agpec 255 siensieTcs “obuieBellaTenbHbIM”, HA 3aMpoc C Taknm
agpecoM npubop oTBevaeT BHE 3aBMCUMOCTM OT TeKyLLlero agpeca.

6) KanubpoBka

3anpoc: Agpec, 164, 5, 160, Tun To4kn, Her, Hun, KC, KC

OtBeT: Agpec, 164, 2, 0, KC, KC

roe : Her, Hun — HOBOe 3HauyeHue ypoBHS B hopmaTe, NpuBEAEHHOM B KOMaHAe 2).

Mpu nogaye komaHabl NPUOOP M3MEPSET TEKYLLYIH EMKOCTb YyBCTBUTENBHOIO anemMeHTa (B Tede-
HMe 1c) M nepecuynTbiBaeT napameTpbl kanubpoBku. Kanubpoeka ebINosiHemcsi moJsibKo Mo
YpPOBHI0. HoBble 3HA4YeHWss napamMeTpoB KanuMbpOBKM 3aHOCATCA B 3HeproHesaBucumyto Flash-
namsaTb. 3HadeHne 6anta “Tun Toukn” NpeacTaBneHbl B Tabnuue 6.

Q\ Tabnuua 6
B 3HadeHue

> =< _ o Gaiita OnvcaHue Touek
] - C2 =90 - 100% (BepxHsAdA To4Ka) “Tun TouKu”

0 HUKHAS -

(C1) S

I

BEPXHSIS T

1 (C2) 4

5 HVKHSISE ~

_ (C1) =

- C1=0-10% (HWKHAS TOYKa) o

~__ 3 BEPXHSIS z

'

PucyHok 13 — KannbpoBoyHble TOYKM. (C2)
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7) 3anucatb TapupoBOYHYtO Tabnuuy B Flash-namatb

3anpoc: Agpec, 164, 3,162, Kog tabnuupl, KC, KC
OteBeT: Agpec, 164, 2, 0, KC, KC

Mo aTon KomMaHae COOTBETCTBYHOLLANA KOA4Y TapupoBovHasa Tabnuua, Haxo4sLascs B 3HEprosasu-
CUMOW onepaTUBHOW NamMsaTU, 3anncbiBaeTca B aHeproHesasucumyto Flash-namats. MNMogpasymeBaeT-
Csl, YTO nepen 3TUM HEKOTOpble TOYKM TapUPOBOYHON Tabnumubl OGbinM U3MEHEHbI NO NOKanbHOW CETU
UIn C KnaBuaTypbl BTOpUYHOro npeobpasoBatens. Kog tabnuubl Bbibupaetcsa no tabnuue 8.

8) BblaaTtb ycTaBKM pene

3anpoc: Agpec, 165, 4, 164, 0, 16, KC, KC

OteeTt: Apgpec, 165, 17, Bkn.penely, Bkn.penel,, Bowikn.penely, Bbikn.penel,, Bkn.Pene2y,
Bkn.pene2,, Bobikn.pene2y, Boikn.pene2., Bkn.pene3dy, Bkn.pene3d,, Bblkn.penedy, Bblkn.pened,,
Bkn.pene4y, Bkn.pene4,, Buikn.pene4y, Boikn.pene4,, KC, KC

Mo aTon komaHae npubop BblgaeT AByxGanTHbIe ycTaBku pene 1-4 nocnegoBaTernbHO no Tabnuvue
9, HauMHas Cc HyneBoK YCTaBKuW, CTapLumi 6anT nepegaeTcs NepPBbIM:

Bkn.penely — BkntodeHne pene 1, ctapwunin 6anT;

Bkn.pene1_ — BkntoveHne pene 1, mnagwmm 6anT;

Bbikn.pene1y — BbIkMtoYeHWe perne 1, craplumin 6anT;

Bbikn.pene1, — BbikntoyeHne pene 1, mnagwnin 6anT;

Bkn.pene2y — BkntodeHne pene 2, ctapwnin 6anT;

Bkn.pene2_ — BkntoveHne pene 2, Mnagwmm 6ant;

Bblkn.pene2y — BbIKIOMEHNE perne 2, cTapLumni 6anT;

Bblkn.pene2, — BbIkIloueHUe pene 2, mnagwnn 6ant;

Bkn.pene3y — BkntodeHme pene 3, ctapwnin 6anT;

Bkn.pene3. — BkntoveHne pene 3, mnagwmm 6ant;

Bblkn.pene3y — BbIKMlOYeHUe perne 3, ctaplumi 6anT;

Bbikn.pene3. — BbikntoueHne pene 3, mnagwnin 6anT;

Bkn.pene4y — BkntodeHne pene 4, ctapwunin 6anT;

Bkn.pene4,_ — BkntoveHne pene 4, mnagwmm 6ant;

Bblkn.pene4y — BbIKMtoMeHWe perne 4, ctaplumin 6anT;

Bbikn.pene4, — BbikntoueHne pene 4, mnagwnn 6ant.

Bce ycTaBku YMCneHHO onpeaensioTcs C TOYHOCTLIO 40 AeCATbIX JOMeNn, Kak ykasaHo B OnMcaHun
KOMaHAbl 2).

9) BbipgaTb TapUMpOBOYHYHO TabnuLy

3anpoc: Agpec, 165, 4, 165, Kog tabnuupl, 65, KC, KC
OtBeT: Agpec, 165, 66, Kog tabnuupl, 64 6anta gaHHbix, KC, KC

MepecyeT ypoBHA B 06BbEM OCYLLECTBNSAETCS NO ABYM TapMPOBOYHbIM Tabnuuam. TapupoBoyHas
Tabnuua yctaHaBnMBaeT COOTBETCTBME MeEXOY YPOBHEM M 06beMoMm (Tabnuua 7) n npegHasHadeHa
Ansa BbluMcneHns obbema pesepByapa, hopMa KOTOPOro HENMMHENHO pacnpeaenseT o6bem OTHOCK-
TenbHO €ero BbICOThI.

Kaxxgasa Tabnuua npeacrasnsiet cobon maccvB M3 TpuauLaty ABYX 3HAYEHUIN YPOBHSI U COOTBETCT-
BYIOLLMX UM 3Ha4YeHMn obbema. Bce 3HaYeHWs YMCrneHHO onpenenstoTca ¢ TOYHOCTbIO A0 OeCATbIX
Joren, Kak yKkasaHo B OnMcaHum KoMaHapbl 2).
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Tabnuua 7
B Touka
elmIMvynHa 1 2 3 31 32
(% ypOBeHb, % H1, H1, H1, Ce H134 H13,
I «
< O6wvem, % | V1 V1, Vs o Vs Vs
(':“ ypOBeHb, % H21 H22 H23 C H231 H232
I NN
< O6bem, % | V2, V2, V2 . V2s, V23,

roe . H1y — 3Ha4yeHus1 ypOBHS KOHTpONMpyeMon cpeabl kaHana 1, V1y — 3HadyeHust o6bemMa KOoH-
Tponupyemon cpefpbl kaHana 1, H2y — 3HayeHnsa ypoBHSI KOHTPONUpyeMown cpenbl kaHana 2, V2y —
3HauyeHnsa obbema KOHTponupyemonm cpegbl kaHana 2, N=1,2, 3,4, ..., 32.

Ha oguH 3anpoc BblgaeTcs 0avH MaccuB 3HadeHuin: H unm V. SnemeHTbl MaccuBa Bbl4aloTCcA no-
cnepgoBaTenbHO, HAYMHAsA C NepBOro, ctapwui 6anT nepegaeTcs nepebiM. B 3anpoce gormkeH ObiTb
yKasaH kof TapuposoyvHon Tabnuupl (Tabnuua 8).

Tabnuua 8
Twun BO3BpaLLaEMON BEMNYMHDI 3HayeHne 6anTa “Koa tadbnuubl”, DEC
YpoBeHb, kaHan 1 0
Ob6bem, kaHan 1 1
YpoBeHb, kaHan 2 2
O6bem, kaHan 2 3

10) U3meHUTb KoachhnLumMeHT ycpeaHeHUA KaHana 1 unu KaHana 2 n 3anucaTthb B
Flash-namsaTtb

3anpoc: Aapec, 164, 4, 177, Homep kaHana, HoBbin koaddumumeHT ycpegHeHnusi, KC, KC
OteeT: Agpec, 164, 2, 0, KC, KC

[na kaxgoro n3 kaHanos NpeaycMoTpeHa BO3MOXHOCTb U3MEHEHUS 3HAYEeHUs LeSIoYnCrIEHHOro
KoapduumneHTa ycpeaHeHms. KoadbdumumeHT ycpeaHeHNsa CnyXuT anst UCKNioYeHnst konebaHun noka-
3aHun npmubopa nNpu BCnneckax KoOHTponupyemomn cpedbl. MNMpu yBenmyeHnn saHavyeHust koappumumneHta
ycpeaHeHus nokasaHusi npubopa mameHsoTca 6onee MHepTHO. [ns noBbllWeHUs GbiCTpOaeNCTBUS
npubopa HeOBXOANMO YMEHbLUUTL 3HaYeHne KoadduumeHTa ycpegHeHus. lNpn nsmeHeHnn saHavyeHus
KoadhduumeHTa ycpegHeHus Heobxoanumo ykasaTtb B 6anTte “Homep kaHana” Homep kaHana : 1 — nep-
Bbli KaHan, 2 — BTopon kaHan. KoadpdumumeHT ycpegHeHus OomKeH npuHumaTh 3HadeHus oT 1 o
254,

11) UameHnTb BCe KoadppuLMeHTbl ycpeaHeHus u 3anucatb B Flash-namaTtb

3anpoc: Agpec, 164, 5, 179, 0, HoBbin koadduumeHT ycpeaHeHusa 1, HoBbin KO3 ULMEHT yC-
penHeHus 2, KC, KC

OtBeT: Agpec, 164, 2, 0, KC, KC

Mo pgaHHOW KOMaHAe MOXHO M3MEHUTb cpa3y Bce Ko3(duumeHTbl ycpeaHeHus. bantel “HoBbin
KoadhduumneHT ycpegHeHns 17 1 “HoBbin k0adbdrUMEHT ycpeaHeHusa 2” cogepxaTt 3HavyeHust Koad-
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PULMEHTOB yCpeaHEHWsT NEPBOro U BTOPOro KaHasrioB COOTBETCTBEHHO. 3HaveHust KOadhpULNEHTOB
JOMKHbI ObITb OT 1 Ao 254.

12) Bbipatb Bce k03thPpULmneHTbl ycpeagHeHuns

3anpoc: Agpec, 165, 4, 181, 0, 2, KC, KC
OteeT: Agpec, 165, 3, KoapdumumeHTt ycpeaHernns1, KoaddunumneHT ycpegHennsa2, KC, KC

B oTBeT Ha gaHHy0 kOoMaHgy npvbop BblgaeT Tekyllee 3HayeHue KO3(PUUNEHTOB yCpeaHeHWs
oboux kaHanoB. bant oTtBeTa “KoadhdpuumeHT ycpeaHeHusi1” cogepxuT 3HaveHue koadpdpumumeHTta
ycpeaHeHusi NepBoro kaHana, 6ant oreeta “KoaddumumeHT ycpeaHeHns2” — BTOPOro kaHana.

13) BblpaTb KanMbpoBOYHbIE TOYKHU

3anpoc: Agpec, 165, 4, 182, 0, 8, KC, KC
OTBeT: A,D,peC, 165, 9, C1 1CT; C1 1|V|n, C120T, C12|\/|r|, C21CT; C21MJ‘|, CZZCT, CZZMH, KC, KC

B otBeT Ha KomaHay nNpubop BbLIAET YPOBHWM B MpOLEHTaXx, cooTBeTcTByowme Toukam C1 n C2
OBYyX KaHanoB, XxpaHswuecs Bo FLASH-namaTtu. Bce 3HayeHWsa YnCneHHO onpeaensaTcsl C TOYHO-
CTblO 4O AecATbIX AOSEN, KaK YKasaHo B ONMCaHUN KOMaHAObl 2).

BanTbl oTBETAa:

C11¢ct, C11yn— cTapwuin n mnagwmii 6antel HWKHEN kanubpoBoyHonm Tovkn C1 kaHana 1,
C12¢t, C12yn — cTapwnin n Mmnaawwmii 6antel BepXHen kanmbpoBoyHom Tovkn C2 kaHana 1,
C21¢t, C21yn— cTapwmin n Mnagwmi 6anTtel HWKHEN kanubpoBoyHom Tovkn C1 kaHana 2,
C22¢t1, C22) — cTapwnin n MnaaLwwmii 6anTel BepXHen kanmbpoBodHom Tovkn C2 kaHana 2,

14) U3meHnTb yCcTaBKy pene v 3anucatb eé B Flash-namatb

3anpoc: Aapec, 164, 5, 183, Kog yctaBku, YcTtaBkacr, YcTaBkay, KC, KC
OteeT: Agpec, 164, 2, 0, KC, KC

Kak 6bino ckasaHo Bhile, pene 1-4 MMeT ABE YCTaBKM — YCTaBKa BKITKOYEHUS] U YCTaBKa BbIKITHO-
yeHnd. OBe ycTaBKM NpeacTaBnalTCcsa AByMSA BanTamu, Kak ykasaHo B onvcaHum kKomaHabl 2). Bece
YCTaBKM NPOrpaMMMPYIOTCSl Kak C KrnaBuaTypbl BTOPUYHOIO npeobpasoBaTensi, Tak U BegyLMM YyCT-
pOMCTBOM B fiokanbHon cetn (OBM vnu KoHTponnepom).

Mpn NnporpamMmMMpoBaHUKN Yepes NoKanbHYI0 CETb HY)XXKHO yKasaTb Kof YCTaBK/ N ee 3Ha4YEeHME C ToY-
HOCTbIO A0 AecsaThbix gonen (YctaBkacr, YCTaBkayy — cTaplumi n mnagwmi 6antel). B Tabnvue 9 npu-
BeOeH Ko ycTaBok. [puHATast npubopom yctaBka 3aHocuTcs B Flash-namsaTe.

Tabnuua 9
3HadveHus banta
“Kopg yctaskn”, YcTaBka
DEC
0 BkntoveHune pene 1
1 BobikntoueHue pene 1
2 BkntoveHne pene 2
3 BobikntoveHue pene 2
4 BkntoyeHne pene 3
5 BuikntoueHue pene 3
6 BkntoveHne pene 4
7 BobikntoueHue pene 4
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15) A3MeHnTb TapupPOBOYHYIO TabnuLy B onepaTMBHOM NaMATH

3anpoc: Aapec, 164, 67,184, Koa tabnuupl, 64 6anTta gaHHbix, KC, KC
OteeT: Agpec, 164, 2, 0, KC, KC

Kak Obino ykasaHo Bhbille, NepecyeT MOKa3aHUM OaTYMKOB YPOBHS B eOuHULbI o6bema npoun3Bo-
ANTCA No ABYM TapupoBOYHbIM Tabnuuam (Tabnuua 7). Tabnuua npeacrasnset cobon maccus u3s
TpuAauaTn OBYyX 3Ha4YeHUN ypoBHS H1 n cooTBETCTBYHOLMX UM 3Ha4YeHU obbema V1 — ons nepBoro
KaHana n1 H2 u V2 — ana BTOpOro kaHana cooTBETCTBEHHO. Kaxaoe 3HayeHue npeacTtaBnsieTcs ¢
TOYHOCTbIO 0O AECATbIX OOMEN, KaK YkasaHo B onncaHun komaHgbl 2). Tabnuupbl xpaHatca B Flash-
namsaTv, a Npy BKMOYEHUM NpMbopa CYMTLIBAKOTCA B ONepaTMBHYO NaMsiTb U NepecyeT oCcyLecTBNa-
eTcs no Tabnuuam m3 onepaTtMBHOM namsiTu. o gaHHOW kOMaHAe Mnosib3oBaTeslb MMEeeT BO3MOX-
HOCTb U3MEHWUTb TapMPOBOYHYIO Tabnuuy B onepaTMBHOM NamaATu. 3a OQUH 3anpoc BO3MOXHO U3Me-
HUTb OAWMH MaccuB 3Ha4vyeHun: Hx nnbo Vx. MaccuB 3HadeHul Heobxoammo BblaaBaTb nocnenosa-
TENbHO, HAa4YMHasA C NepPBOro 3HaA4YeHUs1, cTaplunin 6anT nepegaeTcsa nepebiM. B 3anpoce aomkeH ObiTb
yKasaH kof TapupoBoYvHon Tabnuubl (Tabnuua 8).

MpumeyaHume - [Npu OTKAOYEHUN NMPUOOpPa OT NUTAIOLLLENO HAMNPSXXEHNS1 TApUPOBOYHbIE Tabnuubl B
onepatmBHou ByayT yTepsiHbl. 3anuck Tabnuy B Flash-namate ocywectensaeTcs no komaHae 7).

16) BbigaTb TOYKY TapupPOBOYHOM Tabnuubl

3anpoc: Agpec, 165, 4, genTndmkatop kanana, MHgekc Toukn, 4, KC, KC
OtBeTt: Agpec, 165, 6, Haekc Touku, Her, Hun, Ver, Vun, KC, KC

Mpy nony4eHnn aTon KOMaHAbl NPMOOP BbIJAET 3HAYEHME YPOBHS U COOTBETCTBYHOLLEE eMY 3Ha-
yeHne obbema TOUKM TapupoBo4vHOM Tabnuupbl (Tabnuua 7). MNMpy 3anpoce HYXXHO ykas3aTb KaHarn 13-
MepeHUs, KOTOPOMY COOTBETCTBYET TapuMpoBoOYHas Tabnuvua, npu aTom ncnonb3yetcs 6ant “UUaeHTu-
dukaTtop kaHana”. Ecnu Ganty “MipeHTudmkatop kaHana” gatb 3HadveHue 185, To nmpmbop BbigacT
3Ha4eHNs1 YpOBHA M obbema, COOTBETCTBYIOLLIME TOYKE TapUPOBOYHOM Tabnuubl NepBOro KaHana, a
€Cnun gaTtb 3HadeHne 186, To 3Ha4YeHus ypoBHSA U 06bemMa byayT COOTBETCTBOBATbL TOUKE TAPUPOBOY-
HOM Tabnuubl BTOPOro kaHana. MHaekc Toukn nexut B npeaenax ot 1 ao 32. Her, Huypn — cTapwun u
Mragwnn 6anTbl 3HAYEHUST YPOBHS, YUCIIEHHO ONpeaensaemMblX, Kak ykasaHo B ONUCaHMM KOMaHabl 2),
Ve, Vun — cTapwmnn n mnagwmn 6anTtel 3HavYeHnsa obbema.

17) N3MeHNUTb TOUYKY TapupOBOYHOM Tabnuubl B onepaTtuBHOM NaMATH

3anpoc: Agpec, 164, 7, UgeHTudmkartop kaHana, Mugekc Toukn, Her, Hun, Ver, Vun, KC, KC
OtBeT: Agpec, 164, 2, 0, KC, KC

Mpwn BbINONHEHUN JAHHOW KOMaHAbl UBMEHSAETCH ToYKa TapMPOBOYHON Tabnuubl, pacnonoXeHHON
B onepaTuBHOM NamsaT (CM. onncaHue komaHabl 15). iaeHTndmkaTop kaHana n MHOEeKC TOYKN BbIOn-
paeTcs Takke, Kak B KomaHae 16).

18) BbipaTb cocTosiHuA pene

3anpoc: Appec, 165, 4, 187, 0, 1, KC, KC
OtBeT: Agpec, 165, 2, bant coctosHui pene, KC, KC

B 6anTe cocTosiHMi pene nHdopmaumsa 0 YeTbIpeX pPene COAepXMTCa B Mnaalwen tetpaae banra:
ouTbl 0-3 oTHOCATCA K pene 1-4 cooTBETCTBEHHO. Ecnn 6ut paBeH eguHuLe, To Mo 06MOTKE COOTBET-
cTByloLlero pene npotekaet Tok. ObmoTka pene obectoyeHa, ecrniv COOTBETCTBYIOLWNA BUT paBeH
HYTTH0.
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19) BblgaTb COCTOSAHUA TOKOBbLIX BbIXOAOB

3anpoc: Agppec, 165, 4, 188, 0, 2, KC, KC
OteeT: Agpec, 165, 3, T.Bbixoa1, T.ebixog2, KC, KC

Kak Obino ckasaHO Bblle, NokasaHus npubopa nepecyMTLIBAOTCA B 3HAYEHMSI BbIXOOHOMO TOKa:
0-20 mMA nnun 4-20 MA. [lnana3oH BbIXOAHOrO ToKa 3adaeTcsd nporpamMMHbIiM criocobom. Mo aaHHoM
KomaHOe npubop BblAaeT TEKylMe COCTOSHMA AOBYX TOKOBLIX BbIXxogoB: GanmTbl “T.Bbixogl1” u
“T.BbIxoa2” ansa kaHana 1 n 2 cootTBeTcTBEHHO. COCTOSIHME KaXXOoro TOKOBOro BbIXO4a OMNUCbIBAETCH
ogHum banTtom (Tabnuua 10).

Tabnuuya 10

3Ha4yeHne banTa COCTOAHUS
TOoKoBOro Bbixoaa, DEC

2 0-20 mA
42 4 — 20 MA

ﬂmanasoH BbIXOOHOIO TOKa

20) U3mMeHUTb COCTOsIHME TOKOBOro BbixoAa u 3anucartb ero B Flash-namaTb

3anpoc: Appec, 164, 4, 189, Homep kaHana, T.Bbixoq, KC, KC
OteeT: Agpec, 164, 3, T.Bbixoa1, T.ebixog2, KC, KC

Mo aTon KOMaHde 3agaeTcsa AuanasoH OOHOro M3 ABYX TOKOBbIX BbIxogoB. bant “Homep kaHana”
yKasblBaeT Ha kaHan uamepeHus: 1 - nepBbii kaHan, 2 - BTopoun kaHan. bant “T.Bbixoa” onpegenset
AnanasoH BbIXOOHOro TOKa, ero 3HaveHusi Bblbupatotca ua tabnumubl 10. 3HayeHue GanTa “T.Bbixon”
3aHocuTCA B aHeproHesaBucumyto Flash-namate. B oTBeTe cogepXxuntca nHgopmaums o TekyLem co-
CTOSIHMM TOKOBbIX BbixodoB (Tabnuua 10).

21) BblaaTb KaNMOpPOBOUHbIE YaCTOTbI

3anpoc: Agpec, 165, 4, 254, 0, 21, KC, KC
OteeT: Apgpec, 165, 21, C11¢, C11y,, F11¢, F11yun, C12¢,, C12y, F12,, F12y,, C21¢;, C21y,
F21CT’ I:21MJ'I, C22(’JT1 C22Ml'll F220T, F22MJ'I’ F1CT! I:']MJ'Il I:ZCT, F2MJ'I, KC! KC

roe:

C11., C11,, — cTapwun 1 mnagwmnn 6antel 3Ha4eHNsa kanmdposo4vHom Toukn C1 nepBoro kaHana,
F11.,, F11,, — cTapwuiin 1 mnagwunn 6antel Yactotbl F1 kanubposoyvHoi Toukn C1 nepBoro kaHana,
C12, C12,,; — cTapwunm 1 mnagwmnin 6antbl 3Ha4eHNsa kanmdposo4vHom Toukmn C2 NepBoro kaHana,
F12.., F12,, — cTapwuin 1 mnagwunin 6antel Yactotbl F2 kanubposoyvHoi Toukmn C2 nepBoro kaHana,

C214, C21,,; — cTapwnin 1 Mnagwmn 6antel 3Ha4eHNsa kannbpoBoYHon Tovkn C1 BTOpPOro kaHana,
F21¢;, F21y, — cTapwumin n mnagwuni 6antel Yactotbl F1 kannbposouHoi Toukn C1 BTOpOro kaHana,
C22.,, C22,,, — cTapwuin n Mnagwmni 6antel 3Ha4eHNsa kanmbpoBoYHoN Toukn C2 BTOpPOro kaHana,
F22.., F22,, — cTapwui n mnagwuin 6antel Yactotbl F2 kannbposoyHoi Toukm C2 BTOPOro kaHana,

F1cr, F1un— CTapwmm n Mnagwnin 6anTsl TEKYLLLErO 3HAYEHUS YacToThl NEPBOro KaHana,
F2.:, F2u,— cTapwuii 1 Mnagwmnin 6anTbl TEKYLLLErO 3HAYEHUS YacTOTbl BTOPOro kaHana.

Mo gaHHOW KoMaHAe BblOATCA 3HAYEHUs] 4acTOT, COOTBETCTBYIOLIME KanMOpPOBOYHBIM TOYKaM, a

TaKke TeKylme 3Ha4YeHNs1 YacToT CUrHanoB AaTynKoB YpoBHS (cM. M. 2.7.1 u MpunoxeHune UN). 3Have-
HUS  KanubpoBouHbiX Tovek C1 u C2 uyucneHHO onpefensloTcs, Kak yKkasaHO B ONMCaHUu
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KOmaHAbl 2), a 3HadeHust YacTtoT F1 n F2 npeacraBneHbl AByX6anTHBIMWU LLENOYMCNEHHBIMU YMCnamm

B repuax.

22) N3mMeHUTb KannbpoBOYHbIe YacTOTbl

3anpoc: Appec, 164, 19, 254, 0, C11,, C11y,, F11, F114n, C124, C12yn, F12¢, F12,,, C21,;,
C21un, F214, F21,5, C22.;, C224n, F22.:, F22,,,, KC, KC

OteeT: Agpec, 164, 2, 0, KC, KC

Mo gaHHOW KOMaH4E MOXHO WU3MEHWTb KanubpOBOYHbIE TOYKM U COOTBETCTBYHOLUME UM YACTOThI
(cm. n. 2.7.1 n MNMpunoxenne W). JaHHass koMaHaa NPUMEHSIETCS NPU BOCCTAHOBIIEHMM KanMOpoBOY-
HbIX NapamMeTpoB. banTbl 3anpoca gaHHON KOMaHAbl NPUBEAEHbI B ONMCaHnM KoMaHabl 21).

2.12 TlpoTokon o6MeHa AnA npuéopa UCNOJTHEHUA 2 "ypoBHeMep-CcurHanmsarop”

2.12.1 MNoa npoTokonom obMeHa NoHMMaeTCa NpaBuo obmMeHa faHHbIMKU ¢ NPUBOPOM No nokarb-
Hol ceTu ¢ nHrepdericom RS485. Kak ObIno ckasaHo Bhiwe, 0OMeH AaHHbIMKU C NPUOOPOM NMPON3BO-
ANTCA NocpeacTBoOM nogayvm komadg. lNepeveHb KomaHa Anst npubopa ucnonHeHns 2 “ypoBHeMep-
curHanusartop” npegcrasreH B Tabnuue 11.

Tabnuua 11

HassaHune komaHabl

3anpoc

OTBeT

1. Nepesanyck npnbopa

Anpec, 0, 1, KC, KC

Anpec, 0, 2, 0, KC, KC

2. BbigaTtb nokasaHus
BCEX KaHarnoB

Appec, 2, 1, KC, KC

Apgpec, 2, 8, Her, Hun, Ver, Vun,
BanT owmbok, CurH., Bant co-
ctosHun Pene, KC, KC

3. BblgaTtb curHaTypy npu-
bopa

Appec, 32, 1, KC, KC

Appec, 32, 6, Tun, 3aBoa.Ncr, 3a-
Boa.Nwn, HARD, SOFT, KC, KC

4. N3ameHnTb agpec
npubopa

Anpec, 37, 5, Tun, 3aBoa.Ncr, 3a-
Boa.Nwn, HoBei agpec, KC, KC

HoBebin agpec, 37, 6, Tun, 3a-
BoA.Nct, 3aBoa.Nyn, HARD,
SOFT, KC, KC

5. Kannbpoeka

Anpec, 164, 5, 160, Tun TouKMN,
Hcr, Hun, KC, KC

Appec, 164, 2, 0, KC, KC

6. 3anncaTb TapmMpoBOY-
Hyto Tabnuuy B Flash- na-
MSATb

Appec, 164, 3,162, Kog Tabnuupbl,
KC, KC

Anpec, 164, 2, 0, KC, KC

7. Bblgatb ycTaBku pene

Anpec, 165, 4, 164, 0, 10, KC, KC

Appec, 165, 11, 10 6anT ycTaBoK,
KC, KC

8. BblgaTb TapypoOBOYHYHO
Tabnuuy

Appec, 165, 4, 165, Kog Tabnuupbl,
65, KC, KC

Appec, 165, 66, Kog Tabnuubl, 64
6anTta gaHHbix, KC, KC

9. NameHuTb koadpuum-
eHT ycpeaHeHus 1 3anu-
catb B Flash-namatb

Anpec, 164, 4,177, 0, HoBbIn Ko-
acpdumumeHT ycpeaHerus, KC, KC

Appec, 164, 2, 0, KC, KC

10. Bolgatb koadhdunumeHT
ycpeaHeHus

Appec, 165, 4, 181, 0, 1, KC, KC

Anpec, 165, 2, KoadhdumumneHT yc-
peaHeHns, KC, KC

11. BoigaTb kanmbpoBou-
Hbl€ TOYKK

Anpec, 165, 4, 182, 0, 4, KC, KC

Apnpec, 165, 5, Clcr, Clun, C2cr,
C2un, KC, KC

12. N3ameHuTb ycTaBky pe-
ne n 3anucatb B Flash-
namsaTb

Anpec, 164, 5, 183, Kog yctasku,
YcTtaBkacr, YctaBkayn, KC, KC

Agnpec, 164, 2, 0, KC, KC

13. IameHnTb TapnpoBou-
Hyto Tabnuuy B onepaTue-
HOM NamsaTu

Anpec, 164, 67,184, Kog tabnu-
Ubl, 64 6arTa gaHHbix, KC, KC

Appec, 164, 2, 0, KC, KC
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MpogomkeHne Tadbnuupl 11

HasBaHne komaHapl

3anpoc

OTtBeT

14. Buigatb TOYKy Tapu-
pOBOYHOM TabnMLbl

Anpec, 165, 4, 185, N'HOeKC TouKH,
4, KC, KC

Anpec, 165, 6, lngekc Toukn, Her,
Hwn, Ver, Vun, KC, KC

15. IameHnTb TOUKy Tapu-
POBOYHON Tabnuubl B
onepaTtnBHON NamMATn

Anpec, 164, 7, 185, N'HaeKC TouKM,
Hcr, Hwn, Ver, Vun, KC, KC

Anpec, 164, 2, 0, KC, KC

16. Bblgatb cocTosiHUSA
pene

Appec, 165, 4,187, 0, 1, KC, KC

Anpec, 165, 2, banT cocToAHUN
pene, KC, KC

17. Bblgatb cOCTOAHUA
TOKOBbIX BbIXOZ0B

Appec, 165, 4, 188, 0, 2, KC, KC

Appec, 165, 3, T.Bbixoa1,
T.Bbixoa2, KC, KC

18. NameHUTb cocTosiHue
TOKOBOIO BbIX0OAa U 3anu-
caTtb ero B Flash-namaTb

Agpec, 164, 4, 189, Homep kaHa-
na, T.ebixog, KC, KC

Appec, 164, 3, T.Bbixoal,
T.Bbixoa2, KC, KC

19. 'ameHnTb Bpems 3a-
OEpXKN curHanusartopa

Anpec, 164, 3, 190, Hoas 3a-
nepxka, KC, KC

Anpec, 164, 2, 0, KC, KC

20. BolgaTtb Bpems 3a-
OEePXKN curHanusartopa

Anpec, 165, 4, 191, 0, 1, KC, KC

Anpec, 165, 2, 3agepxka, KC, KC

21. Bblgatb kannbpoBou-
Hble YacTOoThbl

Apnpec, 165, 4, 254, 0, 21, KC, KC

Aﬂ.pecs 1651 115 C1CT! C1MJ‘I! F1CT!
F1MJ‘I! C20T’ C2MJ‘I’ FZCT! F2Ml‘|! FCT’
Fun, KC, KC

22. N'ameHuTb Kanubpo-
BOYHbIE YaCTOThI

Apnpec, 164, 11, 254, 0, C1,,
C‘IMJ'I’ I:JICTl I:']MJ'Il C2CT, CZMJ'I! F2CT!
F2un, KC, KC

Apnpec, 164, 2, 0, KC, KC

B ctonbuax “sanpoc” u "otBeT” Tabnuubl 11 npueegeHbl npuMmepbl obMeHa gaHHbIMK npubopa ¢

OBM unun koHTponnepom, 3anartasi pasgenseT 6anThl (3a UcknoveHneM KomaHg 7, 8 n 13, raoe ykasa-
Hbl 6anToBble maccuBebl). [og KC, KC — noHumatroTcst 6anTbl KOHTPONbHOW CyMMb.
PaccmoTpum kaxayto komaHgy noapobHo.

1) Mepesanyck npubopa

3anpoc: Agpec, 0, 1, KC, KC
OteeT: Agpec, 0, 2, 0, KC, KC

Mocne nonyyeHns koMaHabl Npubop BblAaeT OTBET, Nocre Yero NpoucxoauT nepesanyck npubo-
pa C BOCCTAHOBIIEHMEM BCEX NapaMeTpoB.

2) BoigaTb nokasaHus Bcex KaHanos

3anpoc: Agppec, 2, 1, KC, KC
OteBet: Agpec, 2, 8, Her, Hun, Ver, Vun, Bant owmnbok, CurH., bant coctoanunm pene, KC, KC

roe: Hcr — ctapwmii 6anT s3HaveHus ypoBHS, Hyn— Mnagwmmn 6ant 3HadeHnst ypoBHs, Vet — cTap-
wunn 6anT 3HadYeHnsa obbema, Vyn — Mnaawmn 6ant saHavyeHus oovema, bant owmbok — 6anT, KoTO-
pbIf NOKa3biBAEeT HaANM4Me curHana ¢ nepBu4HoOro npeodbpasosatens, CUrH. — 6anT COCTOAHUS CUrHa-
nnsartopa, bant coctosiHui pene — 6anT, NOKa3bIBAKOLLMIA COCTOSIHUS YETbIPEX pene.
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3HayeHus ypoBHA H n obbema V onpegeneHbl C TOYHOCTbIO 40 AeCATbIX JONeNn, ANa Toro Y4Tobbl
13 nonyyeHHon asyxbantHon BenuunHbl Her, Hun nnn Ver, Vyn BbIMUCNUTL 3HAYeHME YpPOBHSA NGO
obbema Heobxoanmo ABYXOaWTHY BENUUNHY pasgenuTb Ha AecATb, Hanpumep: AByxX6anTHOMY Ync-
ny (1CB)uex cooTBeTcTBYeT 4mcno 45,9.

BanT coctoaHMa gaTtunka-curHanusaTopa paBeH eguHuue, ecnv oH cpaboTtan, u paBeH Hynio, ec-
nn He cpaboTan.

B Gavite coctosiHuin pene nHdopmMmauns o YeTbIPEX Pere COAepXUTCa B Mnagwen tetpage 6anta:
ouTbl 0-3 oTHOCATCA K pene 1-4 cooTBeTCTBEHHO. Ecnn 6ut paBeH eauHuLe, To No o6MOTKe COOTBET-
CTBYHOLLIEro perne npoTekaeT TOK U OHO 3aMKHYTO. Perne pasoMKHYTO ecnv cooTBeTCTBYOLWMI BUT pa-
BEH HYynIO.

Bant owmnbok — GanT, KOTOPbLIN NOKa3bIBAaET HANMYME YAaCcTOTHOIO CUrHana ¢ NnepBuYHOro npeobpa-
3oBaTens. 3HayeHus H6ariTa ownbok ykasaHbl B Tabnuue 12:

Tabnuua 12
bant CocTosiHMe YacTOTHOrO curHana gartymka ypoBHS nep-
owmnbok BMYHOro npeobpasoBartens
0 CwurHan npucyTtcTByeT
1 CurHan oTcytcTBYET

3) Bblgatb curHatypy npmbopa

3anpoc: Aapec, 32, 1, KC, KC
OteeT: Agpec, 32, 6, Tun, 3aBoa.Nct, 3aBoa.Nyn, HARD, SOFT, KC, KC

roe : Tun — 6anT TMna npubopa (paBeH 3), 3aBoa.Ncr — cTapwumi 6anT 3aBOACKOro Homepa, 3a-
Boa.Nyn — Mmnagwun 6ant 3aBoackoro Homepa, HARD — Bepcusi annapartHoro ncnonHenusi, SOFT —
Bepcus nporpammHoro obecneveHusi. SOFT — paBeH 2.

4) N3meHuUTbL agpec npubopa

3anpoc: Agpec, 37, 5, Tun, 3aBoa.Nct, 3aBoa.Nyn, HoBbin agpec, KC, KC
Oteet: Hosbii agpec, 37, 6, Tun, 3aBoa.Ncr, 3aBog.Nyn, HARD, SOFT, KC, KC

roe : Tun — 6ant TMna npubopa (paBeH 3), 3aBoa.Ncr — cTapwmi GanT 3aBOACKOrO HoMmepa,
3aBoa.Nyn — Mmnagwmn 6anT 3aBoackoro Homepa, HARD — Bepcus annapaTHoro ucnonHeHuns, SOFT
— Bepcud nporpammHoro obecneyeHusi. SOFT — paBeH 2.

Agpec npnbopa He U3MEHUTCS, ECNN NPUHATBIA 3aBOACKON HOMEP HE COBMagaeT C 3aBOACKNM HO-
Mepom npubopa. MNpu coBnageHnn 3aBoAckoro HoMepa ¢ NPUHSTLIM HOBLIN aapec Npubopa 3aHOCUT-
ca B Flash-namaTtb. Agpec npubopa gomkeH 6biTe B npegenax ot 0 go 254. Ecnu agpec npubopa
3aBeI0OMO HEN3BECTEH, TO Ansa obpalleHns Kk npubopy HeobxoaMMo nocnaTtb 3anpoc ¢ agpecom 255.
Agpec 255 apnsieTtca “obLueBelaTenbHbIM®, Ha 3anpoc C TakMMm agpecom nNpubop oTBevaeT BHE 3a-
BMCMMOCTM OT TEKyLLiero agpeca.

5) Kanunb6poBka

3anpoc: Agpec, 164, 5, 160, Tun To4kn, Her, Hun, KC, KC

OteeT: Agpec, 164, 2, 0, KC, KC

roe : Her, Hupn — cTapwuid n mnagwmnm 6anTbl HOBOro 3Ha4eHust KannbpoBOYHOM TOYKM B dopmarTe,
ONUCaHHOM B KOMaHge 2).

Mpn nogayve komaHabl Npubop B TedeHne 1¢ npomssoauT kanmbpoeky no Todke C1 unu C2 B 3asBu-
CUMOCTM OT 3Ha4veHus B6anTta "Tun Toukn”. 3HavyeHus 6anTa "Tun Toukn” npuBedeHsbl B Tabnuue 6. Ka-
nnbpoBKka BO3MOXHO TOSIbKO MO MEPBOMY KaHany, Tak Kak KO BTOPOMY MOAKMKYaeTcs AaTyumk-
curHanusartop.
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6) 3anucatb TapupoBoO4Hy Tabnuuy B Flash-namaTtb

3anpoc: Agapec, 164, 3,162, Kog tabnuupl, KC, KC

OteeT: Agpec, 164, 2, 0, KC, KC

Mo aTOM KOMaHOe COOTBETCTBYIOLLAS KOOy TapMpOBOYHAA Tabnuua, HaxXOoAsIWascs B S3HEPro3aBu-
CUMOWN onepaTMBHOW NamaTu, 3anucbiBaeTcs B Flash-namaTe. MNogpasymeBaeTcs, 4TO nepen 3TuUM
HEKOTOpbIE TOYKM TAapMPOBOYHON Tabnumubl 6binNn M3MeEHEHbI NO KomaHae 15) unu ¢ knaeBmaTypbl ypoB-
Hemepa. Kog Tabnuubl BeibnpaeTca no tabnuue 14.

7) Bblaatb ycTtaBKu pene

3anpoc: Agpec, 165, 4, 164, 0, 10, KC, KC
Oteet: Agpec, 165, 11, Bkn.peneicr, Bkn.penelyn, Boikn.peneicr, Boikn.penelyn, Bkn.Pene2cr,
Bkn.pene2yn, Boikn.pene2cr, Boikn.pene2yn, Bkn-Biikn.pene3, Bkn-Boikn.pene4, KC, KC

Mo aton komanae npubop BbiaaeT AByx6anTHbIe ycTaBkn pene 1-2 n ogHob6anTHbIe YCTaBKu pene
3-4 nocnegosaTtenbHO No Tabnuvue 11, Ha4YMHasi ¢ HyNeBOW yCTaBkK, cTapwunn 6anT nepegaeTcs nep-
BbIM:

Bkn.penelcr — BkNtodeHne pene 1, ctapwnin 6anT,

Bkn.pene1yn — BKNtoYeHne pene 1, mnagwun 6an,

Bbikn.penelcr — BblknoyeHue pene 1, ctapwmi 6anT,

Bbikn.pene1yn — BblkntoyeHne pene 1, mnagwunm 6anrT,

Bkn.pene2cr — BKNOYEHME pene 2, cTapinin 6anT,

Bkn.pene2yn — BKIIOYEHNE pene 2, mnaawun 6anT,

Bblkn.pene2cr — BbIkMOYEHWE pene 2, cTaplumi 6anT,

Bbikn.pene2yn — BblkMoYeHne pene 2, mnaawunm 6anT,

Bkn-Bbikn.pene3 — BkAto4YeHWe-BbIKAOYEHNE pene 3,

Bkn-Bbikn.pene4 — BkroYeHUe-BbIKNIOYEHNE pene 4.

Bce aByxb6anToBble ycTaBku onpeaensaoTcs ¢ TOYHOCTLIO A0 OeCATbIX AOMen, Kak ykasaHo B onu-
caHun komaHapbl 2). Pene 3-4 cpabaTbiBalOT NO NOKa3aHWsIM OMOPHOro CUrHanuaaTtopa, a ux AByX-
GanToBble YyCTaBKu oONpedensioT noruky cpabatbiBaHWs, KoTopas MpuBedeHa B ONMCaHUK
KomaHabl 12).

8) BblgaTb TapuMpOBOYHYHO TaGnuLy

3anpoc: Agpec, 165, 4, 165, Koa tabnuupl, 65, KC, KC
OteeT: Agpec, 165, 66, Koag Tabnuubl, 64 6anTta gaHHbix, KC, KC

lMepec4yeT ypoBHSI B 00bEM OCYLLECTBISETCH TapnpPOBOYHON Tabnuue. TapmupoBo4vHasi Tabnuua yc-
TaHaBNMBaeT COOTBETCTBME MeXAy YPOBHEM M obbemom. Tabnuua npeacraBnset cobon maccme U3
TpuAauaTn OBYX 3HA4YEHUI YPOBHS H 1 cOOTBETCTBYHOLMUX UM 3HA4YeHU obbema V (Tabnuua 13). Kax-
Joe 3HayeHue npeacTaBnsgeTcsa AByMs bantamu, Kak ykazaHO B OnucaHum komaHabl 2).
Tabnuua 13

BenuuunHa Touka
1 2 3 ... 31 32
YpoBeHb, % H, H, Hs o Hs; Haz
O6bewm, % \2 Vo V3 . V34 Vs
roe Hy — 3HaveHus ypoBHS, Vy — 3HadeHust obbema, N=1,2,3,4,..., 32.

Ha oguH 3anpoc BblgaeTtcst oanH maccus 3HadeHui: H nubo V. MaccmB 3HayeHun BblgaeTcs no-
cnegoBaTenbHO, HAa4YMHAasi C NEPBOro 3HaA4YeHWs], CTapwmi 6anT nepenaeTtca nepebiM. B 3anpoce gon-
XeH ObITb yKa3aH Ko TapupoBOYHOW Tabnuubl (Tabnuua 14).
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Tabnuua 14
Twun BO3BpaLLaEMON BEMNYMHDI 3HayeHue banTa “Koa tabnuubl”, DEC
YpoBeHb, % 0
O6beMm, % 1

9) U3meHuTb KO3hULMEHT ycpeaHeHnA u 3anucatb B Flash-namatb

3anpoc: Agapec, 164, 4, 177, 0, HoBbin koadduumeHT ycpegHernus, KC, KC

OtBeT: Agpec, 164, 2, 0, KC, KC

Mo gaHHOM KOMaHLe Mnosib3oBaTesflb UMEET BO3MOXHOCTb M3MEHUTb LeNOYMCIIEHHBIN KOadhdunLm-
eHT ycpeaHeHus. KoadhduumeHT ycpeaHeHnss CRyXuT Ang UCKMYeHusa KonebaHui nokasaHun npu-
©opa npwu Bcnneckax KOHTponupyemMon cpeabl. [Npu yBennveHnm 3HaveHus koadpdumumneHTa ycpegHe-
HUSA NokasaHusa npubopa mnameHsitoTca 6onee nHepTHO. [nsa noBbiWeHUs BbicTpoaencTensa npudopa
HEeOb6X0ANMMO YMEHbLUNTL 3Ha4YeHe KoaddUuLMeHTa ycpeaHeHnsa. 3HavyeHne KoadduumneHTa 4oImKHO
ObiTb OT 1 oo 254.

10) BbigaTb ko3adchpuumeHT ycpeaHeHus

3anpoc: Agpec, 165, 4, 181, 0, 1, KC, KC
OteeT: Agpec, 165, 2, KoappuumeHTt ycpeaHeHus, KC, KC
Mo gaHHOM kKOMaHae Npubop BblAAET TEKYLLUMA KO3(PMOUUNEHT YCPEeaHEHMS.

11) BblaaTb KanMOGPOBOYHbIE TOYKMU

3anpoc: Agpec, 165, 4, 182, 0, 4, KC, KC
OTBeT: Aﬂ,peC, 165, 5, C1CT; C1|\/|j'|, C2CT, C2|\/|r|, KC, KC

B oTBeT Ha komaHgy nNpubop BbloaeT 3HAYEHWE YPOBHS B MPOLIEHTAX, C TOYHOCTbI OO0 AECATbIX
Jornen, Kak ykasaHo B onucaHum KoMmaHapl 2), CooTBeTCTBYytowero todykam C1 unum C2.

Bantbl otBeta: Clcr, Clyn — CTapwmi n mnagwmi 6anTtbl HKHEN KannbpoBoYHOM Touku, C2cr,
C2yn— cTapwui n mnagwunim 6antsbl BepXHEN KanmbpoBOYHOMN TOYUKN.

12) U3meHuTb ycTaBKY pene u 3anucatb ee B Flash-namatb

3anpoc: Agpec, 164, 5, 183, Koa yctaBku, YcTaBkacr, YcTaBkay, KC, KC
OteeT: Agpec, 164, 2, 0, KC, KC

Kak 6biro ckasaHo Bbiwwe, perie 1-2 umeloT No ABe YCTaBKM — TOYKa BKIHOYEHUSA U TOYKA BbIKITHOYe-
Hus (pucyHok 10), o6e ToYkM onpeaensaTcsi C TOYHOCTbIO A0 AeCATbIX Aonen AByms Gamtamu, kak
yKasaHO B onucaHum KomaHgbl 2), a pene 3-4 — no ogHon ogHOOanTOBOW yCTaBKe, onpeaensiowen
noruky cpabartbiBaHMA MO MOKa3aHWsAM OMOPHOro curHanusatopa (Tabnuua 16). Bce ycrtaBku npo-
rpaMMMpYIOTCS Kak C KnaemaTypbl npubopa, Tak u BegyLMM YCTPOMCTBOM B fokanbHon cetn (3BM
UIN KOHTPONEPOM).

Mpn nporpammMuMpoBaHMM 4Yepe3 NOKanbHYH CeTb HY)XHO yKasaTb KOO YCTaBKM U ee 3HayeHue
(YcTtaBKkacr, YcTaBKkayy — CTapwmi u mnagwmi 6antel). B cnydae nporpamMmmnpoBaHnst yCTaBoK pene
3-4 crtapwmii 6anT 3Ha4YeHU YyCTaBOK paBeH Hynto. B Tabnvue 15 npmBegeHbl 3Ha4YeHUs KO4OB yCTa-
BOK.
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Tabnuuya 15 Tabnuua 16
3HayeHne Mnagwmn
Gaiita “Kog GaiT ycTaBok Moruka pa6oTsl
ycTaBku”, Yycraska pene 3-4
DEC
0 BkrioyeHve perse 1 BknioyeHune npu Hanu-
1 YUKU KOHTPONMpyemMom
1 BuikntoueHune pene 1 cpenpbl
2 BknitoyeHue pene 2
BhlkrntoueHne npu Hanu-
3 BuikntoueHue pene 2 .
0 YUWN KOHTPONMpyeEMOM
4 BkritoueHne-BbIKtoveHe pene 3 cpenbl
5 BkntoveHune-BbIktoveHe pene 4

13) U3aMeHUTb TapMpPOBOYHYIO TabnNULy B onepaTtMBHOM NamMsTH

3anpoc: Agpec, 164, 67,184, Koag tabnuuel, 64 6anta gaHHbix, KC, KC

OteeT: Agpec, 164, 2, 0, KC, KC

Kak 6bIr10 ckaszaHo Bbille, NepecyeT NokasaHui AaTtynka ypoBHSA B e4MHULbI 06bema Nnpom3BoanT-
cs no TapupoBo4Hon Tabnuue (Tabnuvua 13). Mo gaHHOWM kOMaHAe Nonb3oBaTellb UMEET BO3MOX-
HOCTb U3MEHUTb TapMPOBOYHYIO Tabnuuy B onepaTUBHOM NamsaTu. 3a OQUH 3anpoc BO3MOXHO U3Me-
HUTb OOMH MaccuB 3HavYeHun: H nnbo V.

B 3anpoce maccuB Hy)XHO BblgaBaTb NocrnefoBaTernbHO, HauMHas ¢ NEPBOro 3HaYeHUsi, CTapLUMIA
OanT nepepaetcd nepBbiM. B 3anpoce pomkeH ObiTb ykasaH Kog TapuPOBOYHOM Tabnumubl
(Tabnuua 14).

MpumeyvaHune - MNpun OTKNIOYEHUN OT NpMOOpPa NUTAKOLLEr0 HaNPsXKEHUsT TapMpoBOYHasa Tabnuua B
onepaTUBHOM NamsaTn TepseTcs. 3anvucb TapupoBo4dHon Tabnuubl B Flash-namaTte npomnssoanTcs no
KomaHge 6).

14) BblaaTb TOYKY TapMpPOBOYHOM Tabnuubl

3anpoc: Aapec, 165, 4, 185, UHgekc Touku, 4, KC, KC
OteeT: Agpec, 165, 6, IHgekc Toukn, Her, Hun, Ver, Vun, KC, KC

Mpn nonydeHnn aTor KkoMaHabl Npubop BblaaeT 3HayveHue ypoBHS (Her, Hun — cTapwmn n mnag-
wnn 6anTtbl) n cootBeTcTBYylOWEro emy obvema (Ver, Vun— cTapumi 1 mnagwmi 6antel) B NpoLeH-
Tax ¢ TOYHOCTbIO 00 AECATbIX AONEN, KaK YKadaHO B ONMCaHUN KOMaHabl 2), OOHON TOYKM TapupoBOY-
Hou Tabnuubl. MHOeKkc Toukm nexut B npegenax ot 1 oo 32.

15) U3MEeHUTb TOYKY TapUPOBOYHOWN TabnuLbl B onepaTuBHON NaMATU

3anpoc: Agpec, 164, 7, 185, UHgekc Toukn, Her, Hun, Ver, Vun, KC, KC
OteeT: Agpec, 164, 2, 0, KC, KC

TapupoBoYHble Tabnuubl XpaHATCA B aHeproHesasucumown Flash-namstv, npyu BkNOYEHUN npu-
Gopa OHWM CUYMTLIBAKOTCS B 3HEPro3aBMCHMMYIO OMNEPATMBHYIO NaMATb M NEPECHET YPOBHA B 00beM
npounsBoamMTCsa No Tabnuue ua onepaTtneHon namaTu. MNpu BbINOSTHEHUN KOMaHObI U3MEHSETCS ToYKa
TapMpoBOYHOW TabnNuLbl, pacrnonoXeHHOW B ornepaTUBHON namaTn. MIHaekc Touku BbibupaeTcs Takke,
Kak B onucaHum komaHgbl 14). 3anucbk Tabnuy, B 3HEProHe3aBMCUMYO NaMsiTb BbINOIHAETCA N0 ApY-
rov komaHge. Her, Hun - ctapwwuii n mnagwwmi 6antel ypoBHS. Ver, Vun - cTapwmnin n mnagwmi 6antbl
obbema.
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16) BbigaTb cocTosiHuA pene

3anpoc: Agppec, 165, 4, 187, 0, 1, KC, KC
OteeT: Agpec, 165, 2, bant coctoaHui pene, KC, KC

B GaiiTe cocTosiHUIM pene nHgopmaums 0 YETLIPEX Pere CoaepXuTca B Mnagwen tetpage 6am-
Ta: 6uTtbl 0-3 oTHOCATCS K pene 1-4 cooTBeTCTBEHHO. Ecnu 6uT paseH egnHuue, To N0 0OMOTKe COOT-
BETCTBYIOLLEIO perie NpoTeKkaeT TOK. BUT paBeH Hymno ecriv COOTBETCTBYHOLLIEE pene 06eCcTOYEHO.

17) BblaaTb COCTOSIHUA TOKOBbLIX BbIXOA0B

3anpoc: Agppec, 165, 4, 188, 0, 2, KC, KC
Oteet: Agpec, 165, 3, T.Bbixoa1, T.ebixog2, KC, KC

Kak 6b1510 cka3aHo Bblille, MOKa3aHusa npubopa nepecuynTbiBalOTCA B 3HAaYE€HUS BbIXOgHOro Toka: 0O-
20 MA nnn 4-20 MA, guanasoH BbIXOAHOrO TOKa 3a4aeTcsl NporpaMMHbIM cnocobom. Mo aaHHom ko-
MaHae npubop BblAaeT TEeKyLLMe COCTOAHUS OBYX TOKOBbIX BbixogoB (T.Bbixogl, T.Bbixoa2). Coctos-
HUe KaXXaoro TOKOBOro BbIXOAa onucbiBaeTcs oAHUM 6anToM. 3HayeHuss 6anToB COCTOSIHUIA TOKOBBIX
BbIXO40B NpeacTaeneHsl B Tabnuue 10.

18) U3aMeHUTb cocTOsiHME TOKOBOro Bbixoaa v 3anucaTtb ero B Flash- namaTb

3anpoc: Agpec, 164, 4, 189, Homep kanana, T.Bbixog, KC, KC
OteBeT: Agpec, 164, 3, T.ebixoa1, T.ebixoa2, KC, KC

Mo aTon komaHae 3ajaeTcd AMana3oH O4HOro U3 AByX TOKOBLIX BbIxO4oB. bant “Homep kaHana”
yKa3blBaeT Kakon TOKOBbI BbIXO4 NOAMNEXUT N3MEHEHW0: 1 - NepBbln KaHan, 2 - BTOPOW kaHan. bant
“T.Bbixo4” onpedensieT AnanasoH BbIXOQHOMO Toka, ero 3Ha4veHus BbldbupatTca ns tabnuubl 10. Co-
OTBETCTBYHLLMI AMana3oH 3aHOCUTCS B 9HeproHe3asncumyto Flash-namsate.

19) UsMeHUTb BpeMsA 3a4epKKU cUurHanmsaropa

3anpoc: Agpec, 164, 3, 190, HoBas 3agepxka, KC, KC
OteeT: Agppec, 164, 2, 0, KC, KC

B npubope npeaycMoTpeHa BO3MOXHOCTb NPOrpaMMmnpoBaTh BpeMsi peakuum BTOPUYHOro npeob-
pasoBaTens Ha curHan gatynka-curHanuaatopa. o gaHHowm komaHnge npubop U3MeHsieT Bpems pe-
akumMm Ha HoBOe 3HayeHue 13 Ganta “HoBas 3agepxka” B cekyHaax. HoBoe 3HadeHue 3aHocuTca B
3HeproHesasuncumyto Flash-namaTs.

20) BbiaaTb BpeMs 3aAepXXKU CUrHanusartopa

3anpoc: Agpec, 165, 4, 191, 0, 1, KC, KC
OteeT: Agpec, 165, 2, 3agepxka, KC, KC

Mo paHHOM KOMaHae Npubop BbiAAET TEKyLlee BPeEMS peakuuMnm BTOPUYHOro npeobpasoBartens Ha
curHan gaTyvka-curHanusartopa B cekyHaax. 3HadeHue 3agepxkm cogepxutcs B 6ante “3agepxkka”.

21) BbigaTb KanMbpoBOYHbIe YacTOTbl

3anpoc: Agpec, 165, 4, 254, 0, 21, KC, KC
OteeT: Aapec, 165, 11, C1¢r, Clyn, Fler, Flun, C2¢r, C2un, F2¢r, F245, Fer, Fun, KC, KC

C1¢, C1yy — CTApUnin 1 MNaaLwmn 6anTbl 3Ha4YeHUs1 KannbpoBoYHOM To4kn C1,
F1cr, F1un — CcTapwmii 1 Mnagwnin 6antel Yactotbl F1 kannbpoBo4vHom Toukn C1,
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C2.:, C2,y — cTapwuin n Mmnagwmn 6antel 3Ha4eHns kannbpoBoyHon Toukm C2,
F2.;, F2yu, — cTapwuii 1 mnagwmnin 6antel YactoTbl F2 kannbpoBo4vHo Toukn C2,
Fer, Fun— CTapwmm n mnagwnin 6anTel TEKYLLErO 3HAYEHUS YacToThl MEPBOro KaHana,

Mo gaHHOWM KOMaHAe Bbl4AKTCA 3HAaYEHUsI YacTOT, COOTBETCTBYHOLIME KAanMOPOBOYHBIM TOYKaM, a
Takke TeKylune 3Ha4YeHUs 4yacToT CMrHanoB gaTymkoB ypoBHSA (M. 2.7.1 n MNpunoxeHne W). 3HayveHus
KannbpoBoyHbIx Tovek C1 n C2 uncneHHo onpeaenstoTcs, Kak yKkasaHo B ONMCaHUM KomaHabl 2), a
3HadeHus yactoT F1 n F2 npeactaeneHbl AByX6anTHBIMU LLEENOYNCIIEHHBIMY YMCamMu B repuax.

22) N3meHUTb KanNMGpPOBOUHbIE HYacCTOThbI

3anpoc: Aapec, 164, 11, 254, 0, C1¢;, Clyn, Fler, Flun, C2¢r, C2un, F2¢r, F245, KC, KC
OteeT: Agpec, 164, 2, 0, KC, KC

Mo AaHHOW KOMaHA4e MOXHO U3MEHUTb KanMbpOBOYHbIE TOYKM U COOTBETCTBYHOLLME UM YaCTOTbI
(n. 2.7.1 n Npwunoxexue WN). aHHaa komaHga NpMMEHSETCA NP BOCCTAHOBMEHUN KannBpOBOYHbIX
napameTpoB. banTbl 3anpoca gaHHOM KOMaHAbl Yka3aHbl B onvMcaHnm komaHgpl 21).

2.13 TpoTokon o6mMeHa anA npuéopa ucnosnHeHnsa 3 “caMmoHacTpaMBarLWUNACA YypoBHemep”

2.13.1 lNoa npoTokonom obmeHa NOHMMAaeTCsa NpaBuno odMeHa gaHHbIMK C NPMOOPOM NO NoKanb-
HoW ceTun ¢ nHTepdericom RS485. Kak 6b1no ckasaHo Bbiwe, 0OMeH JaHHbIMK ¢ NpMBOPOM NPOM3BO-
ANTCHA NocpeaCcTBOM Nodayn KOMaHa.

2.13.2 ins 4aHHOro ncnonHeHus npubopa A4eNcTBUTENbHbI BCE KOMaHAbl Npubopa ncnonHeHus 2
“ypoBHemep-curHanuaatop” (Tabnuua 11). [JononHuTenbHble kOMaHabl ANA AAHHOrO MCMOSHEHUS
npeactaeneHbl B Tabnuue 17. B gaHHOM ucnonHeHun B curHatype npubopa Gant “SOFT” paseH
Tpem.

Tabnuua 17

HasBaHne komaHAabl 3anpoc OTBeT

1. BelgaTe napameTpbl cUrHanmsa- Agpec, 165, 4,192, 0, 7, KC, Agpec, 165, 7, Hu;, Hio, Ani,

TOpa KC ALo, A1H|, A1|_o, KC, KC
2. A3ameHnTb napameTpbl CUrHanm- Anpec, 164, 5, 193, Koa na-
3aTopa pameTpa, Hu, Hio, KC, KC Anpec, 164, 2, 0, KC, KC

B ctonbuax “sanpoc” n "otBeT” Tabnuupbl 17 npnBeaeHbl NnpuMepbl 0OMeHa gaHHbIMK Npubopa
MCY 100M ¢ 3BM mnun koHTponnepowm, 3anatasa pasgensiet 6antol. lNMog KC, KC — noHnmatoTcs 6am-
Thl KOHTPOJSIbHOW CYMMBbI.

PaccmoTpum kaxagyto KomaHay nogapobHo.

1) BblaaTb napameTpbl CUrHanu3artopa

3anpoc: Agpec, 165, 4, 192, 0, 7, KC, KC

OTBeT: A,D,peC, 165, 7, HH|, HLO; AH|, ALQ, A1H|, A1|_o, KC, KC

B ncnonHeHun npubopa “camoHacTpavBaloLUNCs ypOBHEMEP” ONOPHbLIA AaTYUK-CUrHanNM3aTop
UmMeeT Tpu nporpamMmmupyembix AByxOanTHbIX napameTpa (PUCYHOK 14), YMCNEHHO onpegensembix,
KaK ykasaHO B onucaHum komaHgbl 2) n.2.12.1, ato:

e ypoBeHb cpabaTbiBaHWSA OMNOPHOro gaTyunka-curHanmsatopa (Hy, Hio),

e BEPXHsIs MeEpPTBasi 30Ha KanubpoBkM (An;, ALo),

e HWXHSSI MepTBasi 30Ha KanubpoBkn (A1, AlLo).
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PucyHok 14 — MepTBble 30HbI ONMOPHOro AaTyMKa-curHanuaartopa.

Mo paHHOM komaHOe npubop BblAaeT Tekylwme napaMeTpbl aBTOMaTtM4eCcKon KanmbpoBKKU, KOTO-
pble XxpaHATCca B aHeproHesasucumon FLASH namsatu.

2) N3meHUTbL NapameTpbl CUrHanu3artopa

3anpoc: Agpec, 164, 5, 193, Koag napameTtpa, Xy, XL0, KC, KC
OteeT: Agpec, 164, 2, 0, KC, KC

[na gauHamuyeckon kannbposku Npudopa TpebyeTcsa NnpaBUNbHO HACTPOUTL NapamMeTpbl ONOPHOro
AaTymka-curHanusartopa. [atuymk-curHanmsatop MMeeT Tpu ABYXOaWTHbLIX NapamMeTpa, YUCIIEHHO Or-
penensieMblx Kak ykazaHo B onucaHuu komanael 2) n.2.12.1, ato:

e ypoBeHb cpabaTbiBaHMS ONOPHOro JaTymMka-curHanmsaTopa,
e BEpPXHss MepTBasi 30Ha KanMbpPOBKM,
e  HWXHAS MepTBasi 30Ha KanMopPOBKM.

HasHauyeHne kaxxgoro u3 napaMeTpoB MoOka3aHo Ha pucyHke 14. 3a oanH 3anpoc BO3MOXHO M3Me-
HUTb TONbKO OOWH NapaMeTp, ero 3HayeHusa nepegaroTcs B AByx 6anTtax — Xy, X o. TN n3ameHsemoro
napameTpa onpegensietca 6antom “Kog napameTtpa”, 3HadeHust 6anita npmeeneHsl B Tabnuue 18.

Tabnuua 18
3Ha4vyeHus banTta

; y N3meHsembI napameTp
Koa napameTpa

0 YpoBeHb cpabaTbiBaHWS ONOPHOro CUrHanm3atopa
1 BepxHaa mepTBas 30Ha aBTOKanmMbpoBKu
2 HwxHss1 mepTBasi 30Ha aBTOKaNMGPOBKM
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2.14 Mepbl 6€30NacHOCTU NPU UCNOSIb30BaHUMN

2.14.1 Bo BpeMsi TeXHMYECKOro oBCMy>XMBaHUSA, HE CBSA3AHHOrO C HACTPOWKOW, Nepeq CHATUEM
KPbILWKN HEOBXOAMMO OTKIYaTbh BTOPUYHBIM NpeobpasoBaTenb OT MUTaloLlWen ceTu. JKcnnyatauus
npmnbopa ¢ OTKPbITON KPbILLKOW 3anpeLuaeTcs.

2.14.2 3awmTta yernoseka OT MOpPaXeHUst ANEeKTPUYECKMM TOKOM COOTBETCTBYeT knaccy I (BTopuu-
HbI npeobpasoBaTens MCY100MA(M)) n knaccy Il (BTopudHbi npeobpasosatens NCY100MB(M) u
aatyunk) no FOCT 12.2.007.0-75 n obecne4vnBaeTcs:

® 33LLNTHOM 0DOOYKON;

® yCUIEHHOW M3onsumnen ceTeBoi 0BMOTKM TpaHcopmaTopa NUTaHUS OT BTOPUYHBIX OOMOTOK U
OT Kopnyca;

® ManbIM HanpsXKeHUeM nuTanus gatyvka (12 B);
® 3alUNTHBIM 3a3eMSIEHNEM U (MNN) 3aHYNIEHNEM;
® 33aLUTHLIM OTKITIOYEHMEM MPU 3aMblKaHUKN pa3HOro nosica Ha Kopnyc.

2.15 CneuunanbHble ycnoBusi NpUMEHEHUsA

2.15.1 lMpwn akcnnyataumm npmbopa HeobxoanumMo cobniofaTth criegyolme cneynanbHble YCroBus
(3Hak X B MapKkMpOBKe B3PbIBO3ALLMUThI):

K NpMcoeanHUTENbHbLIM YCTPOMCTBAM BTOPUYHbIX NpeobpasoBaTtenen npubopoB ¢ MapKUPOBKOWN
"nckpobesonacHble Lenn” OonyckaeTcsa MOAKMYEHUE TOMNbKO B3PbIBO3ALUULLEHHOMO 3NneKkTpoobopy-
OOBaHMS C BUOOM B3pbIBO3alLNTLI "MCKpobe3onacHasl anekTpudeckas Lenb’ YpoBHS “ia”, nmetrowero
cepTucmKaT COOTBETCTBUA M paspeLleHne Ha npuMmeHeHne degepanbHOM CiyKObl MO 9KONOrMyYecko-
MYy, TEXHUYECKOMY N aTOMHOMY HaA30py BO B3pbIBOOMACHbLIX 30HaX, rae BO3MOXHO obpa3oBaHue ra-
30BbIX cMecen kateropuwm |IB;

MOHTaX npubopa AOMKEH OCYLLECTBNATLCHA TOSMbKO B YCIOBWUSIX, OTOBOPEHHbIX B HACTOALLEM
pyKOBOACTBE NO 3KCMfyaTaumm.

3 TEXHUYECKOE OBCJTYXUBAHUE

3.1 TexHu4yeckoe obcnyxmBaHue npubopa HeobxooMMo NPON3BOANTL ABa pasa B rod Unun yepes
5000 v akcnnyaTauun B cnegyowem nopsigke:

e OCMOTPETb OaTyMKX, BTOPUYHBIA NpeobpasoBaTtenb, YAanuTb Mbiflb U rPS3b C HAPYXHbIX MO-
BEPXHOCTEN;

e pX HEOOXOAMMOCTUN OYUCTUTL YYBCTBUTENbHbIA S1EMEHT AAaTyYMKa OT 3arpsi3HEHUN U OTNOXe-
HUIM TKaHbIO, CMOYEHHOW COOTBETCTBYIOLLNM pacTBopuTenem (6eH3NHOM, LWENOYHbIM PacTBOPOM);

e MPOBEPUTb HAAEXKHOCTb KPEMEHNsS] AaTYMKOB;

e MPOBEPUTL LENOCTHOCTb 3a3eMIISHOLNX MPOBOAHMKOB;

e MPOBEPUTbL COXPAHHOCTb MapKMpOBKM B3pbiBo3awmTbl (ans MCY100MAN n MICY100MBN);

e npubop JOoMmKeH 06CnyXMBaTbCsl NEPCOHANIOM, UMEKOLLMM KBanmnguKaumMoHHY0 rpynmny no Tex-
HuKe 6e3onacHocTn He Huxe Il B cooTBeTCTBMM € “MexoTpacnesbiMn NpaBMnamMmn no oxpaHe Tpyaa
(npaBuna 6e3onacHocTK) Npu aKkcnnyataumm anektpoyctaHosok” (MOT PM-016-2001).

3.2 TexHu4yeckoe o6CNyXMBaHWE [OOMMKHO OCYLLECTBNATLCA C cobnogeHnem TpeboBaHui
“Mpasun TEXHNYECKOM aKkcnnyaraumm 3NEKTPOYCTAaHOBOK notpebutenen” (MT33MN),
MOT PM-016-2001 n HacTosLLEero pykoBOACTBA.

4 TPAHCIMNOPTUPOBAHUE U XPAHEHUE

4.1 TpaHcnopTupoBaHue NpuMOOPOB B YNakoBKe NPeAnpUSTUS-U3rOTOBUTENS MOXET OCYLLEeCTB-
NATbCS B 3aKPbITOM TpaHcrnopTe noboro Buaa.

4.2 Mpnbop HeOOXOOANMO XpaHWUTb YNakoBKe NpeanpusiTUS-M3roToBUTENS B OTanIMBaeMOM BEH-
TUNMPYEMOM MOMELLIEHMMN MPU TEMMepaType OKpyKatoLlero Bo3gyxa ot nntoc 5 go nntoc 40 °C n oT-
HocuTenbHom BnaxHoctn Ao 80 %.
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MNpunoxexne A
(cnpaBo4Hoe)

"padhmnyeckasa cxema MeHI0 HacTpoek npubopa ncnonHeHms 1 “yposHemep-yposHemep”

46

C1
KannbposoyHas
Touka 1

Y

Y

Y

C2
KanubpoBoyHas
TOuKa 2

CH1
Kanan 1

CH2
Kanan 2

Y

Y

Y

P1
BBog ycTaBok
pene 1

CH1
Kanan 1

CH2
Kanan 2

Y

Y

Y

P2
BBopg yctaBok
pene 2

Y.-1

YpoBeHb cpabaTbiBaHUA

y.-2

YpoBeHb oTnyckaHus!

Y

Y

l

P3
BBopg yctaBok
pene 3

Y.-1

YpoBeHb cpabaTbiBaHus!

y.-2

YpoBeHb oTnycKaHus

Y

Y

Y

P4
BBopg ycTtaBok
pene 4

Y.-1

YpoBeHb cpabaTbiBaHus

y.-2

YpoBeHb oTnycKkaHus!

Y

Y

Y

YCP.
Beopg koadhpuum-

€HTOB yCcpeaHeHUs

Y.

YpoBeHb cpabaTbiBaHus

y.-2

YpoBEHb OTNYCKaHWs

Y

Y

l

CH1
Kanan 1

CH2
Kanan 2
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Y.0.-1

MpogomkeHne NpunoxeHusa A
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Bsopg Tapupos.
Tabnuupl kaHana 1

Y

Y.0.-2

YP. 32

YPOBEHb TOYKKN 32

OB. 32
obbeM Touku 32

Beoa Tapupos.
Tabnuubl kaHana 2

Y

Out

t. 1 . t. 32
Touka 1 ToYkKa 32
N YP. 1 R
YPOBEHb TOYKM g
N OBb. 1 N
06BbEeM ToYKK 1
v v
t. 1 t. 32
Touka 1 To4ka 32

YP. 1

YPOBEHb TOYKM

Ob. 1

06BbEM TOYKM 1

Bsoa gnanasoHoB
TOKOBbIX BbIXOA0B

l

StoP
Bbixoa B pexum
n3mepeHus
(cmBoOnbl MepuUatoT)

A

4

Y

Out1
Kanan 1

Out2
Kanan 2

YP. 32

YpOBEHb TOUKU 32

OBb. 32
obbeM Touku 32
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MpunoxeHune b
(cnpaBoyHoe)

"pachmyeckasn cxema MeH0 HacTpoek Npmnbopa NcnonHeHus 2 “ypoBHemep-curHanuaaTop”

C1
KannbposouHasi
Touka 1

Y

C2
KannbpoBoyHas
TO4Ka 2

Y

P1
Beopg ycTaBok
pene 1

Y Y

Y. y.-2

YpoBeHb cpabaTbiBaHus YpoBeHb OTNyckaHusi

Y

P2
BBopg yctaBok
pene 2

Y Y

l Y.-1 y.-2

YpoBeHb cpabaTtbiBaHUs YpoBeHb oTnycKaHus

P3
Beog norukm
paboTbl pene 3

Y Y

On. OFF

Mpsimas norvka MHBepcHas noruka

Y

P4
Beoa noruvkm
paboTbl pene 4

Y Y

On. OFF

Mpsamas noruka WHBepcHasa noruka

Y

YCP.

Beopg koadppuum-
eHTa ycpeaHeHus

l




l

Y.0.-1

MpogomkeHne npunoxenunsa b
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Beoa Tapupos.
Tabnuubl kaHana 1

Y

Out

Y

t. 1
Touka 1
R YP. 1
"l ypoBeHb Touku
OBb. 1

06BbeM ToYKM 1

BeBoa maclutabos
TOKOBbIX BbIXOA0B

Y

PAUS.
BBog BpemeHun
3a[epPXKKN CUTHa-
nunsaropa

Y

StoP
Bbixoa B pexum
n3mepeHus
(cmBoOnbI MepLUatoT)

A

4

4

Y

t. 32
To4yka 32

Out1
Kanan 1

Out2
Kanan 2

> YP. 32

YpOBeHb TOYKM 32

N OBb. 32
obbeM Touku 32
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MpunoxeHue B
(cnpaBoyHoe)

Mpaduyeckas cxema MeH HacTpoek Nnpubopa ncnonHeHns 3
“caMoHacTpaunBaroLLnncs yposHemep ”

C1
KannbposoyHas
Touka 1
\4
C2
KanubpoBo4Has
TOuKa 2
Y
P1
BBopg yctaBok
pene 1 v v
Y.1 y.-2
v YpoBeHb cpabaTbiBaHus YpoBEHb OTNyCKaHWs!
P2
BBopg yctaBok
pene 2 v Y
Y.1 Y.-2
YpoBeHb cpabaTbiBaHUsi YpoBeHb oTnyckaHus
P3
Beop norukn
paboTbl pene 3 v v
On. OFF
v Mpamas noruka MHBepcHas norvka
P4
Beopg noruku
paboTbl pene 4 v v
On. OFF
v Mpsamas noruka MHBepcHas norvka

YCP.
Beopa koacppuum-
€HTa ycpeaHeHus

l




l

Y.0.1
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MpogomkeHne npunoxeHna B

Beopg Tapupos.
Tabnuupl kaHana 1

Y

Out

Y

t. 1
Toyka 1

Y

t. 32
Toyka 32

YP. 1
YPOBEHb TOYKM

YP. 32

YpPOBEHb TOYKM 32

OBb. 1
06BbeM ToYkK 1

N OBb. 32
obbemM Touku 32

Beopg macLutatos
TOKOBbIX BbIXO0B

v

LEUL.
BBofg ypoBHs, Ha
KOTOpPOM pacrnoro-
XEH curHanmnsartop

v

dEL. 1
BBoa HWxHen
MEPTBOW 30HbI

v

dEL. 2
Beoa BepxHen
MEepPTBOWN 30HbI

v

PAUS.
BBog BpemeHun
3a[EepPXKKN CUTHa-
nunsaropa

v

StoP
Bbixoa B pexum
n3mMepeHus
(cmBoOrbI MepLUaloT)

Y

Y

Out1
Kanan 1

Out2
Kanan 2
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Mpunoxenuve I
(o6si3aTenbHoE)

Mopsnok kannbposku npubopa

1. OnopoxHUTbL pesepsyap A0 ypoBHA He 6onee 10%, Hanpumep, Ao 5%. 3agaTtb 3Have-
HMe HWxXHen Todkn C1. YyBCTBUTENMBHbIN 3NEMEHT OOSMKEH OblTb NOrpyXeH B KOHTpoOnupye-

Myto cpeqly
i

AT Y
N _—

[\

ji><— C1=5.0%
EH——

PucyHok I".1

2. HanonHutb pesepByap 0 ypoBHA He MmeHee 90%, Hanpumep, 95%. 3agaTtb 3HayeHue
BepxHen Toukn C2.
i

AT Y

?;S 54— C2=95.0%

----- C1=50%

N~

PucyHok I".2

Mocne BBOAa BepxHen Todkm C2 npubop 6yaeTt oTkanmbpoBaH Nog OaHHbIA pe3epByap.

[onyckaeTcsa kanubpoBka B 06paTHOM NocnenoBaTenbHOCTU: HANOMNHUTL pe3epByap 40
ypoBHs, 6onbwero 90%, 3apgatb Touky C2, [panee OnopoXHWUTb pe3epByap OO0 YPOBHS,
meHbero 10%, 3agatb Touky C1. Jonyckaetca kanubpoBka npubopa Ha cBobogHoe npo-
CTpaHCTBO, Npu 3ToM Touke C1 HyXHO gaBaTb 3HayeHus, 6bonblime 90%, a Touke C2 - 3Ha-
yeHus, meHblune 10%.
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Mpunoxenue [
(cnpaBo4Hoe)

nOﬂCTpOI;IKa KaJ'II/I6DOBOLIHbIX TOYEK B npouecce aKkcnryartauum

1. Ecnu B npouecce akcnnyataumm ogHa n3 kannbpoBOYHbIX ToYeK “ynnbina’ B CUny m3-
MEHEHNa cocTaBa KOHTPOMMPYEMOWN Cpefbl, YTO BblpaXKaeTcs B HE4OCTOBEPHbIX NOKa3aHUsX
npnbopa (NokasaHnsa 3aBbilEHbl MO0 3aHMXKEHbI), TO KanMBpoOBOYHYIO TOYKY HEeoBXoaumo
noacTpouTb. [na 3TOro Hago HanoOMHUTBL pe3epByap OO0 HY>XHOroO YpPOBHS M AaTb npubopy
KomaHay kannbposkn. Ha pucyHkax [.1, [1.2 nokasaHa noacTtporika BepxHen Toukm C2.

P i
N—l_ A ---- PeanbHoe 3HauveHne 100%

<»3 ----- “Ynneisliee” sHaueHne 100%

~

PucyHok [.1

2. Heobxoanmo 3anonHntb pesepByap 40 ypoBHSA 100% n nepeHacTpouTb BEPXHIOK TOYKY
C2, 1.e. BBeCTU 3Ha4veHue, pasHoe 100% (pucyHok [1.2).

A
-~ 94— C2 = 100%

[(]

Pucynok [1.2

MpumeyaHue. AHanorMyHo nogcTpanBaeTcs HUXHAS Todka C1.
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MNpunoxeHne E
(cnpaBo4Hoe)

HacTtponka gatynka-curHanmsaTtopa

1. HacTtpoiika gaTymka-curHanmsatopa oCyLecTBAsSeTCs Nnocne ero MoHTaxa Ha pesep-
Byape C KOHTponimpyemoun cpegon. CyuiectByeT aBa cnocoba HaCTPOMKN NOAKIHOYEHHOrO K
NUHUKW NUTaHUSA AaTynKa-curHanuaartopa:

1.1 HacTponka gaTtymka-curHanmsatopa nNpyv OTCYTCTBUM KOHTAKTa €ro YyBCTBUTENbHO-
ro anemMeHTa co cpeaou:

e CHSATb KpbILLKY AaT4YMKa-CUrHanmM3aTopa;
e BpallleHneM ocu perynnposoyvHoro anemeHta MFPYBO no YacoBon cTpernke AobuTb-
CSl 3aXuraHusa MHOMKaTopa gaTynka-curHanuM3aTopa;

e MNaBHbIM BpalleHMEeM Ocu perynupoBodHoro anemeHta TOYHO npotmeB yacoBou
CTPENKN YyCTAHOBUTb MOSIOXKEHUE nopora cpabaTtbiBaHMs NO NOracaHuo MHAMKaTopa CUrHa-
nM3aTopa 1 AOMOSHUTENbHO MOBEPHYThL OCb B TOM Xe HanpaBieHUn NpubnmnsnTenbHo Ha '/g
oboporTa;

e YCTAHOBWUTb KPbILWKY AaT4ynKa-curHanm3atopa Ha npexHee Mmecrto.

1.2 HacTtpowka gatumka-curHanusatopa EC XXMWX npu HannymMm KoHTaKkTa ero 4YyBCT-
BUTENbHOIO 3fieMeHTa Co Cpeomu:

e CHATb KPbILLKY AaT4YnKa-cUrHanmsaTopa;

e BpallleHneM Oocu perynimpoBoYHoOro anemeHta NPYBO npoTtnB 4yacoBowm CTpenku Oo-
BuTbCA NoracaHns MHAMKaTopa AaTynka-curHanuvsaTopa;

e MNaBHbIM BpaLWEHMEM OCUK perynmpoBoyHoro anemeHta TOYHO no yacosown cTpen-
Ke YCTaHOBUTb MOJSIOXEHWEe nopora cpabaTtbiBaHUS MO 3aXUraHUK MHOMKaAToOpa CurHanmsa-
TOpa W [OMOMHWUTENBHO MOBEPHYTb OCb B TOM € HanpaBreHWW NpUBRAN3UTENbHO Ha 'fg
oboporTa;

[ yCTaHOBl/ITb KprLIJKy naTqMKa—cmrHanwsaTopa Ha npe>|<Hee MEeCTO.
2 // I ]
<> 1 —
\_/
| R
< = |

~ N~

PucyHok E.1 PucyHok E.2
opu3oHTanNbHbLIN MOHTaX OaT4yMKa BepTukanbHbI MOHTaX gaT4yMKa

1 — JaTyuk-curHanusaTop, 2 — Kpblllka gaTtymMka-curHanusartopa, 3 — Pesepsyap
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MpunoxeHne X
(pekomenayemoe)

MoakntoueHne npubopa k nokanbHon cetn RS485

9BM
120 Om I
120 Om
ro (¢ ® I r | RS-232
| _/ ); _/ l_ nggg-néggsz <::>
T T S

Mpu6op| |Mprbop Mpu6op %
32 1

31

PucyHok K.1 — MNogkntoueHne npnbopos k cetn RS485 6e3 nosTopuTtenem

120 Om OBM

¢ I | RS-232 I
) /r ApanTep
: I ’ l RS485-R$232 <:>

y
g

"a
=
DD
=3 Mpu6op| |Mpnbop MpuGop S
=
| r r (¢ (¢ r
/ /' ¢ / ’)) /
C ¢
7 T.l ) T.l Yy 7 ]
s
S
Mpu6op| |Mpnbop MpuGop E_
32 33 62 8
[==]
120 Om =

\1
9
N
\® a3
L o SR N
4
\~l

Mpubop| |[Mpubop Mpubop
248 247 218

PucyHok X.2 — MoakntodeHne npnbopos k cetn RS485 ¢ nosToputenamm
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"5

—1

i

MpogomkeHune npunoxeHus XK

\/

E

Peaepsyap Ne1

Pesepeyap No2  Pesepsyap Ne3

1

Pesepeyap Ne32

BUTan napa, RS485
R Apantep
‘ ‘ 1 RS485/232

R=1200m ﬁRS—ZSZ

PucyHok XK.3 — lNpaBunbHbI MOHTaX BUTOM Mapbl Ha Napke eMKocTen

Pgaépeyap Ne1

56

Pesepeyap Ne2  Pesepsyap Ne3

BuTas napa, RS485

Pesepeyap Ne32

R=120 Om

Anantep
RS485/232

Il

PucyHok XK.4 — HenpaBunbHbI MOHTaX BUTOM Napbl HA Napke EMKOCTEN

[Jreze
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MpogomkeHne npunoxeHnsa XX

CurHan A CurHan A

S
-

CurHan B CurHan B

‘—--
S mmm

"------------' CMFHan C

PucyHok 2K.5 — [NpaBurnbHOe nogknioyeHne K BUTon nape

MpumeyaHue — curHan C noaknovaeTcsl TONbKO B OAHOM TOYKE NIMHUK  CBA3W, Hanpwu-
mep, B agantepe RS485, nnbo B ogHOM 13 nprubopos.

CurHan A CurHan A

CurHan B CurHan B

CurHan C

PucyHok 2K.6 — HenpasunbHoe noaknoyeHne K BUTOM nape
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MpunoxeHne U
(cnpaBo4HoE)

Mpumep BOCCTaHOBMEHNSI KanMBPOBOYHbLIX TOYEK NO NPOU3BEAEHHON paHee KannbpoBke

1) _|F1 ~5kly C1=0.0%
D i
il D
':%':f:.l
1

A

>

&

3) c1,F1,
C2, F2.

?B o000

2)

]F2~2KI'u

C2=100.0%

=
| o | | o

?B 0oou

BHVMAHWE! 3HAYEHWA YACTOT F1 v F2 OIDKEH BbIHYNCIIATE TOJIBKO YCTAHOBIEH-
HbI1 HA PESEPBYAPE MNMPVBEOP. BBO[ 3HAYEHUWN YACTOT, NONYYEHHbLIX APYIMIMW CI1O-
COBAMU, MPUBEOET K 3HAYNTEIIbBHOMY YBEJTMYEHWMIO MOIPELLUHOCTW!
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MNpunoxexne K
(cnpaBo4HoE)

OANI.407629.008 P3O

FabapuTHbIE N YCTaHOBOYHbIE pa3Mepbl BTOPUYHOro npeobpasoBaTtens

255
232
220
e 0 #
Hacte. Of] veoeere O l L' I_'
HAMAN 1 O KAHAN 2 o HIMEPHTENL-CHTHATHIATOP YPOSH!
'- WCS‘r 100MAM|
PENE2 O || PEREL O epcE AT
P IP54 A
~220B 50y {

L Je

%
]

198

227

isifist

ISUSISiiS|

b
205 + 0,1 2 ot8. M5 x 12
o 73
ﬁ( |
S
+l
_'ﬁl' ™
©
O 9
(A Y
Q#
I LI T LTI [ A1 1 F

A

89

ton
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Mpunoxexwue J1
(cnpaBoyHoe)

Bo3moHble HenmcnpaBHOCTU 1 CNOCOObI UX YyCTPaHEHNS

Tabnuua J1.1 — HencnpasHocTu npnbopa ncnonHeHus 1

BHewHee npodaBiieHne
HencnpaBHOCTU

BeposTHaga npuynHa

Cnocob ycTpaHeHns

1 B pexume msamepeHus Ha nHan-
kaTtope npubopa no kaHany 1 Bbl-
cBeYymBaeTcs coobLleHue:

F1-7

OOGpbIB NIMHMK CBA3M MeXay
AaTynKoM kaHana 1 n BTopuy-
HbIM NpeobpasoBaTenem

MpoBepuUTb NMHUIO CBA3W U yCTpa-
HWUTL 06pLIB

MepenyTaHa NonspHOCTb Nn-
TaloLLLEro HaNpsPKeHUs Ha aat-
ymke kaHana 1

MoaKniounTbL AaTYMK B COOTBETCT-
BUW CO CXEMOW MOAKMOYEeHUS

Mcnonb3oBaHne aatymnka kaHa-
na 1 ¢ Hem3onupoBaHHbIM YO B
3MeKTponNpoOBOAHON cpeae

YCTpaHUTb 3reKTPOnpPOBOAHYHO
cpeny Wy UCrnonb3oBaTh A4aT4UK C
N30MpPOBaHHbLIM Y3

KacaHne HensonmnpoBaHHbIM Y3
AaTynka kaHana 1 metannmye-
CKOro pesepByapa

YCTpaHWUTb KOHTaKT YyBCTBUTENBHOMO
anemMeHTa C pesepsyapom

2 B pexume namepeHus Ha mHau-
kaTtope npubopa no kKaHany 2 Bbl-
cBe4mBaeTcs coobLleHune:

7

F2-%

O6pbIB NIMHMK CBA3M MeXay
[aT4YMKOM KaHamna 2 1 BTOpuY-
HbIM NpeobpasoBaTenem

MpoBEpPUTL MUHWIO CBA3M M YCTpa-
HUTb OOpbIB

MepenyTaHa NoONsiPHOCTb NK-
TaloLLero HanpshkeHus Ha nat-
Ynke kaHana 2

MoaKNH4UTL JaTYMK B COOTBETCT-
BUM CO CXEMOW NOAKIOYEHNS

Mcnonb3oBaHue gaTtymka kaHa-
na 2 ¢ Hem3onMpoBaHHbIM Y3 B
3MEKTPONPOBOAHON cpeae

YCTpaHUTb SMeKTPONpPOBOAHYH
cpeay unm ncnonb3oBaTh AaTymK C
N30MPOBaHHLIM Y3

KacaHve HensonmpoBaHHbIM Y3
AaTynka kaHana 2 metannuye-
CKOro pesepByapa

yCTpaHl/ITb KOHTaKT 4yBCTBUTEJ1IbHO-
ro 3reMeHTa C pesepsyapomM

3 B pexnme namepeHust Ha UHOu-
kaTtope npubopa no kaHany 1(2)
BblCBEYMBAETCH COOOLLEHME:

E.

He BbinonHeHa nnbo HapylleHa
kanubpoeka npmnbopa no
kaHany 1 (2)

MpoBecTtn kannbposky Nprbopa,
COrMacHO HaCTosILLEMY PYKOBO-
OCTBY Mo kaHany 1 (2)
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MpogomkeHne npunoxeHus J

Tabnuua J1.2 — HencnpaBHocTy npnbopa NcnosiHeHun 2 u 3

OANI.407629.008 P3O

BHelwHee npodaBiieHne
HEeWCrnpaBHOCTU

BeposTHaga npuydnHa

Cnocob6 ycTpaHeHus

1 B pexume msamepeHus Ha nHan-
kaTtope npubopa no kaHany 1 Bbl-
cBeYymBaeTcs coobLleHue:

F-?

OOGpbIB  NUHUK  CBA3N  MexXay
AaT4nMKoM KaHana 1 u BTOpUY-
HbIM NpeobpasoBaTenem

MpoBepUTb NMHMIO CBA3W U YCT-
paHuTbL 0OpbIB

MepenyTaHa nNONAPHOCTbL Mu-
TaloLWEro HanpshkeHust Ha aat-
ymke kaHana 1

MoaKkniounUTb AaTYNK B COOTBET-
CTBUW CO CXEMOW MOAKMOYEHUSA

Mcnonb3oBaHne gatynka kKaHa-
na 1 ¢ HemsonupoBaHHbIM Y3 B
9MNeKTPONpOBOAHON cpeae

YCTpaHUTb aneKTPONPOBOAHYHO
cpeny w1 Ucnonb3oBaTh AaT-
YKK C U30MMPOBaHHbIM Y3

KacaHvne HensonnpoBaHHbIM Y3
AaTtynka kaHana 1 metannude-
CKOro pesepByapa

YCTpaHWUTb KOHTaKT YyBCTBUTENb-
HOTO 3rIeMeHTa C pe3epByapoM

2 B pexume namepeHus Ha uHau-
kaTtope npubopa no kaHany 1 Bbi-
cBe4mBaeTcs coobLleHune:

E.

He BbIinonHeHa nnbo HapywleHa
kannubpoBka npmubopa no kaHany
1

MpoBecTn kanubposky Nprbopa,
COrnacHO HaCTosILLEMY PYKOBO-
AOCTBY.

3 Pene kaHana 2 6ecnopsgoyHo
cpabartbiBaloT, Ha UHOMKATOpE
npmubopa no KaHamny 2 MOCTOSIHHO
MEHSIETCS COCTOSIHUS pere

K kaHany 2 nogkrnoyeH gaTymk
ana namepeHnsa yposHst E XXMX

MogkntounTb K kKaHany 2 gaTymk-
curHanmaatop EC XXMX

Tabnvua J1.3 — HencnpasHocTn npnbopa BCEX UCIONHEHWI

BHewHee nposB/ieHne
HEeWCrnpaBHOCTU

BeposTHas npuymHa

Cnocob yctpaHeHus

1 MMpwu BknoYeHUn npubopa Ha
NHOMKATOpEe BbICBEYMBAETCA CO-
obLeHue:

Error

OTkas BHyTpeHHen Flash-
namaTn npubopa

2 [pn BknoYeHUn npubopa Ha
WHOWKATOpe BbICBEYMBAETCA CO-
obLeHue:

1234

N HET OTK/IMKA Ha HaXXaTne KHOMOK

HeT cBa3n ¢ moaynem ynpasne-
HUSA U MHAMKauuMK Npubopa

Cesazatbcs € npegnpunatmem-
narotosuTenem Ona npoeseae-
HUA pEMOHTa
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MpogomkeHne Tabnuupl J1.3

MpogomkeHne npunoxenus J

BHellHee nposaBneHue
HENCNPaBHOCTU

BeposiTHas npuymHa

Cnocob ycTpaHeHus

3. Ha nngmkatope npubopa no
KaHanam u3MepeHunst ypoBHS
Oecnopsiao4YHoO YepeyoTca
nokasaHus 0% un 100%

KannbpoBouHble To4ukn C1 n C2
Obinn BBEAEHLI NPY OAHOM U
TOM e YPOBHE KOHTponupye-

MOW cpeabl

MpoBecTy KannbpoBky Nprbopa
COrnacHO HaCTOSALLEMY PYKOBO-

AcTBy, obecneyrB HanvB 1 CrvB
pesepByapa (pe3epByapoB)

4. TokoBbIn curHan npubopa (XT2)

No KaHanam U3mMepeHus ypoBHS
He COOTBETCTBYET OXMUAAEMOMY

OwunboyHo BLIOpaH AnanasoH
TOKOBOrO curHana

BbibpaTe HeobxoamMmbIn avana-
30H TOKOBOFO CUrHara corracHo
HaCTOsILLIEMY PYKOBOACTBY

TOKOBbIW CUrHas cBeEpSAETCs He
C NOKa3aHusaMM Ha MHaMKaTope
npmnbopa

3Ha4veHne TOKOBOro curHana
CBEpPATb C NOKa3aHUSMU UH-
Avkatopa npubopa. Npu He-
06X0AMMOCTY NOBTOPUTDL Ka-
nnbpoBKy npmbopa cornacHo
HacTosILLIeMY PYKOBOACTBY.
MakcumanbHbin ToK (20MA)
AN BCex AnanasoHoB COOT-
BeTCTBYeT nokasaHuio “100%”
Ha nHgukatope npmbopa.

BHyTpeHHee conpoTuBreHne
BHELLHEro cYnTbIBaloLLEero ycT-
ponctea 6onee 500 Om

MoAaKNoYMTL BHELLHEE CYK-
ThiBaloLLLEE YCTPOMCTBO C
BHYTPEHHNM COMPOTUBIIEHNEM
meHee 500 Om

TokoBbIN BbIXog, npubopa nog-
KMNIOYEH K aKTUBHOMY BHELLUHEMY
CUMTbIBAIOLLIEMY YCTPONCTBY

HemeaneHHO OTKMOYNTb ak-
TMBHOE CuYUTbIBalOLLEE YCT-
porcTBo. MNogknovnTb K Npu-
Oopy nNaccuMBHOE BHeLLHEE
CUMTbIBalOLLLEE YCTPOMCTBO C
BHYTPEHHNM COMPOTUBIIEHNEM
He 6onee 500 Om
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MNpunoxexHne M
(pekomeHgyemoe)

PekomeHgauumn no Beibopy paboyen gnvHbl ONOPHOro AaTtymka-curHanusatopa ans npubopa
ncnonHeHna 3 “camoHacTpaumBalroLwmica yposHemep”

1 Boibop paboueii anuHbl L onopHoro curHanuaaTtopa npuv BEPTUKANbHOM MOHTaXe (NMnMbo TouKM
YCTaHOBKM NMpWU rOpM3OHTarlbHOM MOHTaxe, npunoxenune E) ana npmbopa ncnonHeHms 3 npu npoek-
TUPOBAHMN CUCTEM KOHTPOISA M YNpaBneHus pekoMeHayeTcs npon3soanTb no dopmyne (M.1)

L=A+B—C+D + 30mm, (M.1)

roe A — BbicoTa naTpyOka OT BEpXHEWN NIoCKOCTU hnaHua pesepsyapa;
B — BbIcOTa pesepByapa (BHYTPEHHUI AnameTp);
C — BbICOTa MakCMMarbHOro 3anMBa KOHTPONUpPyeMon cpeapl;
D — BenunuuHa, coctaBnsouwas He 6onee 10-15% oT BENMYMHbI MakCMManbHOro 3anvBea
KOHTponupyemom cpefbl (pycyHok M.1).
MpumeyvaHne — Bce napameTpbl B MUANUMETPaX.

B ocobbix cnyyasx, koraa TeXHOnorusa Nnpon3BoacTBa JOMYyCKaeT TONMbKO HEMOMHOEe 3anorfiHeHne
pesepByapa U BbICOTa MaKCMMarbHOMo 3anmBa KOHTpoOnMpyemown cpefbl MoxeT 6biTb MeHee 100%,
TO Takke HeobxoamMmMo pykoBoacTBoBaTbCs popmynon (M.1).

B dopmyne (M.1) npuBegeHo makcumarnbHO AONMYCTUMOE 3HaveHne BenuumHbl D; ana obecne-
YeHUss HambonbLlen TOYHOCTU NPU aBTOMATMYECKOW KanmbpoBKe pekomeHayeTcs BbibupaTb 3Haye-
Hus, cocTasnsowme 3-5% oT BenMYMHbI MakCUMarbHOro 3anuBa KOHTPONMPYEMOW cpeabl.

2 Touka cpabaTbiBaHMS OMOPHOro Aatymka-curHanuaatopa (pucyHok M.1) B npoueHTax oT Bbi-
COTbl 3aHocUTCA noTpebutenem B namstb Npubopa, B napametp “LEUL.”.

0I'I0prII7I AaT4nK-CUrHann3aTop

1

ya
7
L

> <

TOYKa cpabaTblBaHUs

f £ D+30MM )

7/

PucyHok M.1

63



OANT.407629.008 P3O

ApxaHrenbck +7 (8182) 45-71-35

ActaHa +7 (7172) 69-68-15
AcTtpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropopg +7 (4722) 20-58-80
BpsHck +7 (4832) 32-17-25

BnagueocTok +7 (4232) 49-26-85

Bnagumup +7 (4922) 49-51-33
Bonrorpan +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70

EkaTepuHbypr +7 (343) 302-14-75

MBaHoBo +7 (4932) 70-02-95
WxeBck +7 (3412) 20-90-75
WpkyTck +7 (3952) 56-24-09
Molwkap-Ona +7 (8362) 38-66-61
KasaHb +7 (843) 207-19-05

Mo Bonpocam npoaax u nogaepXkn obpawantechb:

Kanununrpag +7 (4012) 72-21-36

Kanyra +7 (4842) 33-35-03
KemepoBo +7 (3842) 21-56-70
Kvpos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Nvneuk +7 (4742) 20-01-75

MarnuToropck +7 (3519) 51-02-81

Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab.YenHbl +7 (8552) 91-01-32

Hwx.HoBropog +7 (831) 200-34-65
HwxHeBapToBCK +7 (3466) 48-22-23
HwxHekamck +7 (8555) 24-47-85

Hosopoccuriick +7 (8617) 30-82-64
HoBocunbupck +7 (383) 235-95-48

Omck +7 (381) 299-16-70
Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98

MepBoypanbck +7 (3439) 26-01-18

Mepwmb +7 (342) 233-81-65

Poctos-Ha-[JoHy +7 (863) 309-14-65

Ps3aHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkT-lMeTepbypr +7 (812) 660-57-09

CapaHck +7 (8342) 22-95-16
CaparoB +7 (845) 239-86-35

CwmoneHck +7 (4812) 51-55-32

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryTt +7 (3462) 77-96-35
Cbi3paHb +7 (8464) 33-50-64
ChbikTbIBKap +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsHoBck +7 (8422) 42-51-95
Ydha +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
Yensabuxck +7 (351) 277-89-65
Yepenosel, +7 (8202) 49-07-18
Apocnasnb +7 (4852) 67-02-35

cauTt: bars.pro-solution.ru | an. noyta: brs@pro-solution.ru
TenedoH: 8 800 511 88 70





