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JaHHoe pykosoOcmeo o aKchyamauyuu sensemcs  oguyuanbHol — OoKymeHmayueu
npednpusmus MUKPOII.

lMpodykyus npednpusmuss MUKPOIJ npedHa3HavyeHa Onisi 3Kcrnyamayuu KeanuguyuposaHHbIiM
repcoHarnoM, MPUMEHSIIWUM coomeemcemeaywue npuemMbl U MOSbKO 8 UerisX, OrMUCaHHbIX 8
Hacmoswem pykogodcmaee.

Konnekmuse npednpusmusi  MWKPOIJ1 ebipaxkaem 6onbWwyto rnpusHamesibHoCmbs mem
crieyuanucmamM, Komopble rfpunazarom bonbwue ycunus Onsi MOO0EpPXKKU OmeyecmeeHHO20
rnpouseodcmea Ha Hadnexawem ypoeHe, 3a Mo, Ymo OHU euwje cbepeernu ceor cuny dyxa, yMeHue,
criocobHocmu u manaHm.
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1 BBegeHue

HacTosiliee pykoBOACTBO MO 9KchnyaTauum npefHasHayeHo Ans O3HakoMneHws notpebutenen c
HasHayYeHneMm, MogensiMu, MPUHUMMNOM AENCTBUSA, YCTPOMCTBOM, MOHTAXOM, 9KChnyataumen u oberyxuBaHuem
perynstopoB MukponpoueccopHbix MTP-44 (B nansHenwem perynatopsl MTP-44).

perynatopbl MTP-44 coctosT n3 6rnoka perynstopa v KNneMMHO-61T04HbIX COeAMHUTENEN.

BHAMAHUE ! Mepen Mcnonb3oBaHNem nsgenus, noxarnymncra,
0O3HaKOMbTECb C HaCTOAWMM  PYKOBOACTBOM MO  3Kchnyatauun
perynatopos MTP-44.

MpeHebpexeHne MepamMu MPedoCTOPOXKHOCTM U MpaBUniaMm
3KcnnyaTaumMm MOXeT cTaTb NPUYMHOW TPaBMUPOBAaHUSA NepcoHana unm
noepexaeHns ob6opyaoBaHus!

B cBA3M ¢ nocTosiHHOM paboTon MO COBEPLUEHCTBOBAHWIO
u3genusi, MOBbILWAKLWENA ero  HageXHOCTb M ynydwawwen

XapaKTEPUCTMKM, B KOHCTPYKUMIO  MOryT  OblTb  BHECEHbI
He3HauuTENbHblE N3MEHEHUSI, HE OTPaXXEHHbIE B HACTOSILLEM U3AaHUN.

CoKpaleHus, NpUHATbIe B JAHHOM PYKOBOACTBeE:

1. B HauMeHOBaHWSAX MapaMeTpOB, Ha PUCYHKAX, NPU LUGPOBBLIX 3HAYEHUAX U B TEKCTEe UCMOJIb30BaHbI
CokpalleHus 1 abGpeBmnaTypbl, 03HavalLwye creaytoLulee:

Tabnvua 1.1 - CokpalyeHus n abbpesuaTtypbl

Abbpesuarypa NMonHoe HaMmeHoBaHue 3Ha4yeHue
(cumBon)
PV vnn X Process Variable Mamepsiemas BenuunHa (KOHTPONUpyeMbIi 1
perynupyembiii napameTp)
SP unin W Setpoint 3agaHHas Touka (3agaHve perynsiropy)
MV nnin Y Manipulated Variable Bobixog perynsatopa
Z External Disturbance BHellHee Bo3MyLLaloLlee BO3AENCTBUE
LSP Local Setpoint JlokanbHas (BHYTpPEHHSIs1) 3a4aHHas Tovka
T,t Time Bpemsi, nHTepBan BpeMeHu
Al, Ai Analogue Input AHanorosbIN BBOJ,
DO Discrete Output [VCKpeTHbIN BbIBOA
AO Analogue Output AHanorosbIN BbIBOS,

2. B HanMeHOBaHUSAX YPOBHEN KOHUrypaumu perynsatopa npuHsTel cnegytouime ob603HayYeHnsi, KoTopble
COOTBETCTBYIOT ByKBaM NATUHCKOro andasuTa:

Alb|L dEF
A B|[C D E/FGH|I

D
AnlalPl 9 |5 Y
NIOP QRIS UlvVv

3. CoCTOAHMS CBEYEHMS UHAUKATOPOB, YKa3aHHbIX B PYKOBOACTBE, NPUBEAEHbI HA PUCYHKE:

@) Tk ®

CBeTutcA Muraer He cBeTuTCA

[ O c
NP || <[

é't L«
L«
<z |r e
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2 HasHayeHue. DyHKLMOHaNbHbIE BO3MOXHOCTHU

Perynatopel MTP-44 npencraBnsioT cobOM HOBbIA KNacC COBPEMEHHBIX LUMMPOBLIX PErynsiTopos.
PerynaTtopbl npyMeHs0TCS ANs yNpaBneHnst TEXHONOrMYeCckMMM NpoLeccaMm B NMPOMbILLIIEHHOCTH.

K OCHOBHbIM OCTOMHCTBaM crneayeT OTHECTU BbICOKOE KauyeCTBO M HAAEXHOCTb, MHOTOMYHKLMOHANBHOCTb
MU rmMbkocTb, Marnoe 3HepronoTpebrieHne u KOMMAaKTHOCTb, MPOCTOTY KOMMOHOBKKW, YAOOHOCTb MOHTaxa U
obcnyxnBaHus, LUIMPOKNE KOMMYHUKALNOHHbIE BO3MOXHOCTU U HEBBICOKYHO CTOMMOCTb.

Perynatopsl MTP-44 npegHasHayeHbl kak ANA aBTOHOMHOMO, Tak U Ans KOMMMEKCHOro UCMOMb30BaHWs B
ACYTI B aHepreTuke, MeTaniyprum, XMMMYeCcKon, NULLEBOW U APYrMxX OTpacnsx MPOMBbILNEHHOCTU U HApOLHOM
XO35AACTBE, MOTYT UCMOMb30BaTbCA B CUCTEMAX WMHOWKaUWMW, aBapunHON W NPeaynpeauTernbHOW CUrHanmaauum,
3aWmnThl 1 BITOKMPOBOK KOMMPECCOPOB, TYPOWH, XONOANMBLHOIO 1 APYroro TEXHOOrM4YeCcKoro obopyaoBaHus.

HasHayeHue pea2ynssmopoe MTP-44:

o [1n9 n3amMepeHust 80CbMU KOHTPOIUPYEMbIX BXOAHbLIX (DU3NYECKUX MapaMeTpoB, CUTHaNoOB OT AAaTYMKOB,
06paboTku, npeobpas3oBaHns K OTOOpaXKeHMA WX TEKYyLUMX 3HAYeHWA Ha BCTPOEHHOM YeTbipexpaspsagHoM
LUMPOBOM MHANKATOPE;

e Perynatop MTP-44 mMoOXxeT WCNONb30BaTbCA KakK Perynsitop pasnnyHbiX TEeXHOMOrn4ecKux
napamMeTpoB MO BOCbMW HE3aBMCUMbIM KaHarnam 1n B COOTBETCTBMM C 3afaHHOWN Monb3oBaTtenem nornkown paboTtbi
COOTBETCTBYIOLLErO KaHana W napameTpamy perynupoBaHnsi opMupyeT BbIXOAHbIE CUrHanbl yrnpaBreHusi
BHELUIHVMMW UCMOSMHUTENbHLIMA MexaHu3mamu, obecrnedvBas aHanoroBoe WNu [AMCKPETHOE perynupoBaHue
BXOHOro NapameTpa;

e Perynatop MTP-44 moxeT wucnonb3oBaTbCA A1 NPOrpaMMHOro perynMpoBaHUsi MO BOCbMMU
nporpammam, KOTOpble 3agalTca nonb3oBateneMm. WMmeetca BO3MOXHOCTb BblbOpa normkm nepexoga Ha
CrnefyoLWmn cerMeHT nporpammel. [Mpnbop uMeeT CUHXPOHHbIN NPOrPaMMHbIN 3agaTYKK.

e [Ins curHanusauum aBapuHbIX W npefynpeauTenbHbiX COCTOSHWUM  KOHTPOMMPYEMbIX BXOOHbIX
hu3nYecKMX NnapameTpos.

e YnpasneHue no MA-aHanorosomy, MNO-WWAM, MNMUO-umMnynbcHOMY, 2-X, 3-X MO3ULMOHHOMY 3aKOHY
perynmpoBaHus.

e [1ns nepefayn faHHbIX No nHTepdency RS-485 no npotokony MODBUS.

O6nacmb npumeHeHus peaynsimopos MTP-44:

PerynaTtopbl npyMeHst0OTCA Ana ynpaBneHns MHO20CmyrneHYambiMU TEXHONOMMYECKUMI npoLeccamun npu
CyLlKe ApPEBECUHbI, NPU U3roTOBMEHNUM XKene3o6eTOHHbIX KOHCTPYKUUIA, B X1iebonekapHoOW NpoMbILLNEHHOCTH, Npu
NpPOu3BOACTBE MSICHbIX U KOnbacHbIX U3genuid, B MHKybaTopax, oTxure MeTanmnoB W Ap., rae Heobxoanmo BecTu
perynmpoBaHue no 3aaHHol nporpamme.

Cmpykmypa pezynsmopa MTP-44 nocpedcmeomM KoHghuaypayuu moxem 6bimb U3MeHeHa makum
obpa3omMm, Ymo mo2ym 6bimb peweHbl pa3jlu¥yHblie 3ada4yu pe2ynupoeaHusi u yrnpaesieHus ob6bekmom.
Peaynssmopbl Mo2ym ucnosib308ambcsl 8 Kayecmee:

+» 8-MM KaHaNbHOro U3MepuTEns,

++ 8-MU KaHanbHOro NPOrpPamMMHOrO perynsTopa,

¢ perynsatopa BNaxHOCTU, perynstopa pasHoCTU ABYX NapaMeTpoB,

++ 16-TW KaHaNbHOro cMrHanuaaTopa BbIXOA4a NapaMeTpOB 3@ YCTaHOBMNEHHbIE Npeaensl,

% 16-T KaHarbHOro 3aLLMTHOro OTKIHYEHUS,

+« 0o 8-mu kaHanos 2-X, 3-x, NA-umnynscHoro, MNMNO-LWNM perynsatopa,

« 00 4-x kaHanos N aHanorosoro perynstopa.

Cxema n3mepeHns obnagaeT BbICOKOW MOMEXO3aLULLEHHOCTBIO U MO3BOMSAET MOAKMIoYaTh K perynaropy
MTP-44 damuyuku, KoTopble OPMUPYIOT BbIXOAHbIE  YHUUUMPOBaAHHbIe curHanbl no [OCT26.011,
TepMoarnekTpuyeckmne npeobpasosatenu no ACTY 2837-94, a Takke TepmonpeobpasoBaTernv ConpoTUBIEHNs No 3-
X npoBoAHON cxeme BkrtodeHusa no LOCTY 2858-94. Jluveapusauus u ¢hunbmpayusi U3MepsieMbiX 3HaYeHun
TEXHOMOIMYEeCKUX NapaMeTpoB BbINOMHATCA L poBbIMY criocobamu.

BHyTpeHHsis nporpammHas namsite  perynatopa MTP-44 copepxuT Heobxoaumoe — KONMMYEeCTBO
CTaHAapTHbIX (YHKUUA, HeobxoouMbIX ANs  YrNpaBrneHWs TEXHOMOrM4yeckMMu npoueccamy  GonblUMHCTBA
WHXXEHEPHbIX MPUKNagHbiX 3afdad, HanpuMmep, TakMx Kak: CpaBHEHWe pesynbTaTta npeobpasoBaHus C yCTaBkamu
MUHUMYMa W MaKCMMyma, CUrHanmu3auui OTKIOHEHMWI, MporpaMmHasi KanmbpoBka KaHaroB MO BHELUHEMY
06pasLoBOMY NCTOYHMKY aHaNoOroBOro curHana, umdgposas hunbTpaums u T.m.

Perynatop npencraenser cobon cBo6OAHO KOHMUIypupyeMbIi KOMMaKTHbIA npubop. Nonb3oBaTens, He
VUMEILLNIA 3HAHUA U HaBLIKOB MPOrpamMMUPOBaHNS, MOXET MPOCTO BbI3blBaTb WM UCMOMHATL 3TM (PYHKLUKM NyTeM
KOHpurypauum perynstopa MTP-44. Perynatopbl MTP-44 o4eHb rmbkue B MCNOMb30BaHUM U MOTYT ObICTPO U NErko,
M3MEHMB  KOH(Urypauuo, BbINOMHUTL OONbLUMHCTBO BCTpeYaeMmblx TpeboBaHWA W 3agadvy  ynpaereHus
TEXHOMOIMYEeCKUMU NpoLeccamu.

Perynatopbl MTP-44 koHuUrypumpytoTcs 4Yepes nepeaHiol naHenb npubopa unu yepes ranbBaHUYecKu
pasgeneHHbli nHTepdenc RS-485 (mpotokon ModBus RTU) nporpammubim naketoM MWK-KoHdwmrypaTtop, 4to
Takke No3BONSAET MCNoMb30BaTh NPMOOP B KaYecTBe yAaneHHOro KoOHTponnepa npu paboTe B COBPEMEHHbIX CETHAX
ynpasneHus n cbopa uHdopmMaumm.
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3 TexHn4YecKkue XxapakTepuCTUKU

3.1 KonnyecTtBO BXOAHLIX U BbIXOAHbLIX CUrHanoB perynsaropa MTP-44

Tabnvua 3.1.1 — ba3oBoe KonM4YecTBO BXOAHbIX U BbIXOAHbIX cUrHanos perynstopa MTP-44 (6e3 mogyns YCO)

aHanoroBble BXOoAbl

aHanoroBble BbIXoA4bl

AVCKpeTHble BXOAbI

AUCKPETHbIe BbIXOA4bl

MTP-44

8

1

0

8

Tabnuua 3.1.2 - KonnyectBo Bxof

Mpumeyanue: Perynatopsl MTP-44 mMoryT koMnneKkToBaTbCA TONBbKO O4HMM MOAYNEM paclunpeHus.

HbIX U BbIXOAHbIX CUrHanoB moaynen pacwmpexus (YCO)

AHanoroBbIN

OuCcKpeTHbIN

Moaenb MoAaynsa paclumpeHus Bxoa

Bbixog Bxop Bbixog

MP-51-01 -

MP-51-02 -

MP-51-03 -

|
[ecXE N ]

MP-51-04 -

MP-51-05 -

BN [e il

MP-51-06 -

Q|1

MP-51-07 -

W=l
1

3.2 TexHn4yeckme XapakTepuCcTtukn aHanoroBbixX BXoAHbIX CUrHasrnoB

Tabnvua 3.2.1 - TexHnyeckme xapakTepUCTUKN aHanoroBbIX BXOAHbIX CUrHanoB perynsatopa MTP-44

TexHU4Yeckasa XxapaktepucTuka

3HaveHune

KonunyecTBo aHanoroBbIx BXOAOB

8

Twvn BXOAHOrO aHanoroBoro curHana

YHudmumpoBaHHbie F0CT26.011-80

0-5 MA, RBx=200 Om

0-20 mMA, RBx=50 OM

4-20 MA, RBx=50 Om

0-10B, RBx=20 kOm

HanpsikeHune 0 ... 75 mB, 0 ... 1 B, RBx He meHee 20 kOm
Tepmonpeo6pa3oBaTenin CONnpoTUBIEHUSA
(3-x NnpoBOgHasa cxema BKITHOYEHNS)

no ACTY 2858-94 (TOCT 6651-94):

TCM 50M, W190=1,428, -50 ... +200°C

TCM 100M, W100=1,428, -50 ... +200°C
TCMrp.23, -50 ... +180°C

TCM 500, W100=1,391, -50 ... +650°C

TCI 10001, W4=1,391, -50 ... +650°C
TCM rp.21, W100=1,391, -50 ... +650°C
Pt50, Pt100 a = 0,00390, 0,00392, -50 ... +650°C
Tepmonapsbl no [ICTY 2837-94
(FOCT3044-94, DIN IEC 584-1):

TXKK (J), 0 ... +1100°C

TXK (L), 0°...+800°C

TXKH (E), 0 ... +850°C

TXA (K), 0 ... +1300°C

TNMN10 (S), 0 ... +1600°C

TMAP (B), 0 ... +1800°C

TBP-1 (A-1), 0 ... +2500°C

Paspeluatoutas cnocobHoctb ALM

< 0,0015 % (16 pa3psgos)

ﬂmanaaoH NHOVKaUuun TexHonorn4yeckoro napameTpa Ha
BCTPOEHHOM LlI/ICprBOM nHguKaTope

OT1-999 po 9999 c yueTom feuMManbHOro pasgenvrens

TOYHOCTb MHAMKALMN 0,01 %
Mpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrpeLLHOCTY <0,2%
M3MEpEHUsi BXOAHbIX NapaMeTpoB

BrnnsiHme TeMnepaTypbl OKpyXatLuen cpeabl < 0,04 %/°C

Mepuoa M3MepeHust OHOro KaHana

He 6onee 0,2 cek

Mepron 06HOBMEHNS MHGOPMAaLIMM OAHOTO KaHana Ha
avecnnee

He Gonee 0,2 cek

[anbBaHW4eckas pa3BA3Ka aHasrioroebiX BXo40B

prnnoaaﬂ, 8 BXO40B ranbBaHN4Yeckn M30NMpoBaHbl OT OPYrnx
BXO[OB M OCTanbHbIX Lieneu

SﬂeKTpl/l"leCKoe CONpoTUBIIEHNE U3oNALNN MeXay
ranbBaHU4YeCKM He CBA3AaHHbIMU ANEKTpU4eCKUMU uenamm
npm60pa npuv HopMalbHbIX KIMMMaTUYECKUX YCITOBUAX

He meHee 20 MOm

VcnonHeHve nvHWM cBA3w Ans yHVICbVILI,VIpOBaHHbIX curHanos

,D,ByXI'IpOBO,D,HaH, paBHOl71 ANNHbI U OOMHAKOBOro CevYeHua

VicnonHeHne nNuHUM cBA3N ans TepmMmonap

[ByxnpoBogHasi, paBHON ANVHbI U OAMHAKOBOIO CeYeHus

VcnonHeHve nvHWn cBA3n Ans TEepMOMETPOB COI'IpOTVIBJ'IeHVIVI

TpexnposonHaﬂ, paBHOVI AJNMNHbI U OOMHAKOBOIro ceYeHnsa

AnvHa NvHUM CBA3W Ansi TEPMOMETPOB COMPOTMBIIEHUI

<100 m

COI'IpOTVIBJ'IeHVIe TNVHWK CBSA3W, He Bonee

15,0 Om
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Tunbl AaTYMKOB, npegenbl n TOYHOCTb U3MepPeHns

Tabnvua 3.2.2 - Tunbl 4ATYNKOB, Npedernbl U TOYHOCTb U3MepeHUs

WHauumpyemble 3HauyeHusA BXOAHOro
Kon 3Ha4YeHus npu CUrHana KoHLUOB
BXxopa Tun FpapympoBoYHas KOTOPbIX no"yﬁkie;a’;::::“a“ AvanasoHa npu
(MNapa- aTunka XapaKTepucTukKa obecneunBaeTcs nzr eSHOCTb KanubpoBke npubopa
meTp A n HCX 3asBneHHasa P
[3.00]) TOYHOCTb n3mepeHus HayanbHoe KoHeuHoe
’ N3MepeHmii 3HayeHue 3Ha4yeHue
0-5 mA 0 MA 5MA
0001 | 0-20 MA Nineiias 00...1000% 0 MA 20 MA
0002 4-20 MA KeagpatnyHas CTAHOBMEHHBIX <0.2% 4 A 20 mA
0009 0-10 B JInHeapusoBaHHas yTeXHVI‘-IECKVIX =Se 0B 10B
0010 0-1B Tepmonapa nuH. eAVHMLAX 0B 1B
0-75 vB AvHAL 0 wmB 75 MB
0003 TCM 50M, W10=1,428 -50,0 °C... +200,0 °C <02% <0,5°C 39,225 Om 92,775 Om
0004 TCM 100M, W400=1,428 | -50,0 °C... +200,0 °C <02% <0,5°C 78,450 Om 185,55 Om
0005 TCM p.23, W400=1,426 | -50,0 °C... +180,0 °C <02% <0,5°C 41,71 Om 93,64 Om
TCM 500, Wi0=1,391 -50,0 °C... +650,0 °C <02% <1,4°C 40,000 Om 166,615 Om
0006 Pt Pt50, a = 0,00390 | -50,0 °C... +650,0 °C <02% <1,4°C 40,025 Om 166,32 Om
Pt Pt50, a = 0,00392 | -50,0 °C... +650,0 °C <02% <1,4°C 39,975 Om 166,91 Om
TCM 1000, W10=1,391, | -50,0 °C... +650,0 °C <02% <1,4°C 80,00 Om 333,23 Om
0007 Pt Pt100,a = 0,00390 | -50,0 °C... +650,0 °C <02% <1,4°C 80,050 Om 332,64 Om
Pt Pt100,a = 0,00392 | -50,0 °C... +650,0 °C <02% <1,4°C 79,950 Om 333,82 Om
0008 TCM p.21, W400=1,391 | -50,0 °C... +650,0 °C <02% <1,4°C 36,80 Om 153,300 Om
0011 Tepmonapa | TXKK (J) 0°C ... +1100°C <0,2% <22°C 0 mB 63,792 B
0012 Tepmonapa | TXK (L) 0°C ... +800°C <02% <1,6°C 0 mB 66,442 vB
0013 Tepmonapa | TXKH (E) 0°C ... +850°C <0,2% <1,7°C 0 mB 64,922 vB
0014 Tepmonapa | TXA (K) 0°C... +1300°C <0,2% <26°C 0 mB 52,410 vB
0015 Tepmonapa | TIM10 (S) 0°C... +1600°C <0,2% <32°C 0 mB 16,777 mB
0016 Tepmonapa | TP (B) 0°C... +1800°C <0,2% <36°C 0 mB 13,591 mB
0017 Tepmonapa | TBP (A-1) 0°C... +2500°C <0,2% <5,0°C 0 mB 33,647 vB
MpumeyvaHwme:

1. Kaxxgbin kaHan perynstopa MTP-44 moxeT ObiTb CKOHMIyprpoBaH Ha noaknioyeHne noboro aaTtyuka,
U3 rpynnbl OQHOTUMHbIX. Takum obpasom, Bce 8-M BXOOOB AOMKHbI OblTb CKOH(MIypMpoBaHbl Ha MOAKMOYeHWe
TepMonap, wnM TepMOMETPOB COMPOTMBIIEHUS, MMM TOKOBbIX AATYMKOB. [ns [ononHWTenbHOW WHgopMaumm
CMOTPUTE Ha CXEMbl BHELLHUX COEANHEHWI.

2. lpu wncnonb3oBaHMM Bxoda Tuna Tepmornapa,

B KayecTBe BXxoda TemnepaTypHOW KoppeKuuw,

komneHcauun -30C cBo6OAHbLIX KOHLOB TEpMONapbl UCMOMb3yeTCs AaTYMK TEMNepaTypbl, KOTOPbIA Hax04MTCS Ha
KnemmHo-6rnouyHoM coegunHutene Kb3-24-17. [anee no TekcTy Bxon Aatyuka komneHcaumm OOC obo3HaveH kak

Al9.

3.3 TexHNn4YecKMne xapakTepuCTUKN ANCKPETHbIX BXOAHbIX CUTHaNoB

Tabnuvua 3.3.1 — TexHu4eckme xapakTepPUCTUKN ANCKPETHBLIX BXOAHbLIX curHanos perynsitopa MTP-44

TexHUYeckasa xapakTepucTuka 3Ha4vyeHune

KonnyecTBo AUCKPETHBIX BXOAOB:

B 6a3oBon Mmoaenu koHTpornsepa HeT

Ha mogyne pacwwupexus YCO KONMYeCTBO - cM. pasgen 3.1.2
CurHan norudeckoro "0" — coctosiHme OTKIMHOYEHO 0-7B
CwurHan nornyeckon "1" — coctosHve BKITKOYEHO 18-30B
BxopgHoM Tok (noTpebreHve no Bxoay) <10 MA
[anbBaHM4eckasi pa3Bsidka AUCKPETHbLIX BXO4O0B Kaxablii BXoA ranbBaHUYECKV U30NMPOBaH OT APYrMX BXOAOB U

OCTasbHbIX Lenew
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3.4 AHanoroBble BbIXOAHble CUrHanbl:

Tabnuua 3.4.1 — AHanoroBble BbIXOAHbIE CUTHATbI

TexHn4Yeckasa xapakTepucTuka 3HauyeHue

KonnuyecTBo aHarnoroBbIx BbIXOA40B
B 6a3oBoii Mmoaenu KoHTponnepa 1
Ha mogyne pacwwupexus YCO KONMMYeCTBO - cM. Tabnuuy 3.1.2
Twvn BbIXOQHOrO aHaNoroBoro curHana YHudumumposaHHsie no MOCT26.011-80:
0-5 MA, RH <2000 Om
0-20 MA, 4-20 MA, RH <500 Om
0-10B, RH 2 2000 Om

Paspeluatolas cnocobHocTtb LIAIM ans Bbixogos
B 6a3oBoi Moaenu KoHTporsepa <0,0015 % (16 pa3psgoB)
Ha mogyne pacwwupexus YCO <0,024 % (12 pa3psgoB)

lMpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrPEeLLHOCTY

chopMUpOBaHUS BLIXOQHOMO CUrHana nocne kanubpoBku A

BbIXOJ0B
B 6a3oBo Mogenu KoHTponnepa <£0,2%
Ha mogyne pacluuperus YCO <04 %
3aBMCUMOCTb BbIXOAHOIO CUrHanma ot conpoTuenexus Harpysku | <0,1 %
BrnnsiHme TeMnepaTypbl OKpyXatoLlen cpeabl < 0,04 %/°C
[anbBaHW4eckas pa3Bsidka aHanoroBoro Bbixoaa BbIxoa ranbBaHUYECKM M30NMPOBaH OT APYIMX BbIXOAOB U1

ocTarnbHbIX Lienen

3.5 [IuckpeTHble BbIXOAHbIe CUrHasbl

B MTP-44 wucnonb3yloTca TPaH3UCTOPHbIE, penenHble, OMNTOCUMUCTOPHbIE AUCKPETHble BbIXOAa, B
3aBMCUMOCTHM OT 3aKasa KNeMMHO-0M0YHOro coeauHUTEns.

3.5.1 TexHu4yeckmne xapakTepucTUKN TPAH3UCTOPHOroO Bbixoaa

Tabnvua 3.4.1 — TexHuyeckme xapakTepMCTUKN TPAH3UCTOPHOIO BbIxo4a

TexHM4YecKas xapakTepucTuka 3HaueHune

KonunyecTtBo AMCKPETHBIX BbIXOLOB

B 6a3oBoi Mmogenu perynstopa 8

Ha mopyne pacwwupexus YCO KONMYeCTBO - cM. Tabnuuy 3.1.2
Twn BbIXOAA OTtkpbiThin konnektop (NPN TpaHaucTopa)
MakcumanbHoe HanpsKeHne KOMMyTaLum < 40 B nNocTosiHHOro ToKa
MakcmmarnbHbIN TOK Harpy3ku Kagoro BblxoAa <100 MA
["anbBaHM4eckas pa3Bsi3ka QUCKPETHbBIX BbIXOA0B Bbixoabl cBsi3aHbl B rpynny 13 8 BbIXOAOB U ranibBaHU4ECKM

M30NMPOBaHbl OT APYrMX BbIXOAOB M OCTasbHbIX Lenemn

CwrHan nornyeckoro "0" Pa3oMKHYTOE COCTOSIHUE TPAH3UCTOPHOTO KItoya
Curvan norudeckon "1" 3aMKHYTOE COCTOSIHWE TPaH3UCTOPHOIO Krkoya.
Bug Harpy3ku AKTVBHas, MHOYKTMBHAs
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3.5.2 TexHu4yeckune xapakTepucTUKU penemHoro Bbixoga

Tabnvua 3.5.2 — TexHuyeckme xapakTepUCTUKN PENenHoro Bbixoga

TexHMYecKas XxapaKkTepucTuka 3Ha4yeHue

KonunyecTBo ANCKPETHbIX BLIXOA0B

B 6a3oBo Mogenu perynstopa 8

Ha mopgyne pacwupenns YCO KONMMYeCTBO - cM. Tabnuuy 3.1.2
Tvn BbIxoAa MepekntoyatoLme KOHTaKTbl pene
MakcmmanbHoe HanpshkeHne KOMMyTaLmMn NepeMeHHoro 220B
(oevcTByloLEE 3HAYEHNE) MW MOCTOSIHHOIO TOKa
MakcumanbHbI TOK Harpy3ku KaXkaoro Bbixoga <8A
[anbBaHM4eckas pa3ssaska ANCKPETHbLIX BbIXOAOB Bbixoabl ranbBaHNYeCcku 30NMpoBaHbl Apyr OT Apyra, oT

APYruX BbIXOAOB W OCTanbHbIX Lienen

Curnan noruyeckoro "0" Pa3oMKHyTOEe COCTOSIHWE KOHTAKTOB pere.
Curnan normndeckon "1" 3aMKHYTOE COCTOSIHME KOHTaKTOB pene.
Bug Harpysku AKTUBHaZs, MHAYKTMBHAsS
MakcmmansHoe noTpebneHune (o6moTok pene) 8-mu 160 mA
BKJTIOYEHHbIX KAQHamNoB OT BHELUHEro NCTOYHMKA MOCTOSHHOTO
TOKa 24B
HanpspkeHne BHELIHEro MCTOYHMKA NMUTaHNnst HecTtabunuanpoBaHHoe, (20-28)B noCTOAHHOIO ToKa

3.5.3 TexHu4YecKkne xapakTepucTUKU Bbixoda C TBepAoTesNibHbLIM perne

Tabnuua 3.5.3 — TexHM4YecKkMe xapakTepPUCTUKN BbiIxoda C TBepAOTENbHbIM pene

TexHun4yeckasa xapakTepucTuka 3Ha4yeHue
Konn4yecTBO ANCKPETHBIX BLIXOAOB
B 6a3oBoi Mmogenu perynstopa 8
Ha mogyne pacwwupexus YCO KONMYecTBO - cM. Tabnuuy 3.1.2
Twn BbIXOAa 3ambiKaloLme KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMyTauun nepeMeHHOro 60B makc.
(aencTBytoLlee 3HaYeHWe) M NOCTOSHHOIO TOoKa
MakcmmarnbHbIN TOK Harpy3ku Kaxaoro BeIXoaa < 1 A AC nepemMeHHoro Toka,
< 1 A DC nocTosiHHOro Toka
[anbBaHM4eckasa pa3Bsaska ANCKPETHbBIX BbIXOA0B Bbixoabl ranbBaHNYecky N30NMpoBaHbl Apyr OT Apyra, oT
APYIVX BbIXOAOB U OCTalbHbIX Lienew
Curnan noruyeckoro "0" Pa3oMkHyTOEe COCTOsSIHWE KOHTaKTOB pere.
Curvan norudeckon "1" 3aMKHyTOEe COCTOSIHME KOHTaKTOB pene.
Bug Harpy3sku AKTUBHas, MHAYKTMBHas
MakcmmanbHoe noTpebnerHne 8-Mn BKNIOYEHHbIX KaHanoB OT 160 mA
BHELLIHEr0 UCTOYHUKA NOCTOSIHHOIO Toka 24B
HanpshkeHne BHELHero MCTOMHWKA NUTaHns HectabunuamposaHHoe, (20-28)B nocTosiHHOro Toka

3.5.4 TexHM4YeCKMne xapakTepUCTUKN ONTOCUMUCTOPHOro BbiXxoaa

Tabnuua 3.5.4 — TexHM4YecKkne xapakTepmUCTUKM ONTOCMMUCTOPHOTIO BbixoAda

TexHuYeckas xapakTepucTmka 3HauyeHune
KonnuyecTBo ONCKPETHBIX BbIXOAOB
B 6asoBon moaenu perynsatopa 8
Ha mopgyne pacwupenns YCO KONMM4ecTBO - cM. Tabnuuy 3.1.2
Twn BbIXOAA ManoMoLLHbI ONTOCMMUCTOP, BCTPOEHHbIV AETEKTOP HYNEBOrO

HanpskeHust hasbl NO3BOMNSAET BKIOYATL HArpy3Ky TONbKO Npu
MWUHUManbHOM HanpsPKeHUU Ha Heil (NpedoTBpaLlaeT co3gaHve
NnoMex B CeTu)

MakcmmarnbHoe HanpsxeHne KOMMyTaLmMmn NepeMeHHOro Toka He 6onee 600 B nepemeHHoro Toka
(mevictyloLee 3HAYEHUE)
MakcmmarnbHbIN TOK Harpy3ku Kaxxaoro BeIXoAa - He 6onee 50mA

- B umnynbcHom pexuvme yactoTton 50y ¢ ANMTENbHOCTLIO
umMmnynbca He 6onee 5mc — oo 1A

- MyKoBBIV TOK Neperpysku ¢ ANUTenbHOCTLIO MMnynbca 100MKe
1 yactoton 120 nmn/cek — o 1A

[anbBaHW4eckas pa3Bsidka AVCKPETHbIX BbIXOA0B BbIxoabl ranbBaHM4YeCKM M30NMPOBaHbI Apyr OT Apyra, oT
APYruX BbIXO[OB U OCTanbHbIX Lienen

CurHan norudeckoro "0" OTKMIOYEHHOE COCTOSIHUE CUMUCTOPA

CurHan norundeckon "1" BknoyeHHOe cocTosiHMe cuMmncTopa

Bug Harpy3sku AKTUBHAs, MHOYKTMBHas!

MakcumanbHoe noTpebneHne 8-Mu BKNIOYEHHBIX KaHaNoB OT 160 MA

BHELLHEero NCTOYHUKA MOCTOSAHHOTO Toka 24B

HanpspkeHne BHELIHEro MCTOYHMKA NUTaHns HectabunuamposaHHoe, (20-28)B nocTosiHHOro Toka
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Tabnuua 3.6 — TeXHNYECKne xapakTepucTuku perynsaropa

TexHUYecKas XxapakTepucTmka

3Ha4yeHue

Yucno KaHanoB perynvpoBaHus

8

Twun perynstopa

- JlokanbHbIN
- MonHbI NporpaMmHbIv
- YacTnyHbIN nporpamHbIv

3aKkoH perynuposaHus

- MW — ananorosbIv perynaTop

- NMWA — »MnynbCHBIN perynaTop

- Mg — WM perynatop

- [BYXNO3ULUMNOHHbIV perynaTop

- Tpexno3nuUMOHHbIN perynatop

- [lckpeTHOEe NporpaMMHoe ynpasnexHne

Pexumbl paboThl perynsatopa

Py4yHol, aBToMaTnyeckuin, NporpaMMHbIn

MeTog ycTaHOBKM 3a4aHHOWN TOYKM

Py4yHol, nporpamMmHbIi, No cetn

[nana3oH n3ameHeHusi 3agaHHON TOYKMN

CooTBeTCTBYET NONMHOMY AMana3oHy U3MepeHust

KoHTponvpyemble napameTpbl

M3mepsaemas BennymHa, 3agaHHast TouKa, COCTOSIHUE ONCKPETHOrO
BblXo4a

[nuTenbHOCTb OAHOrO Wara
(nporpammupyeTcs)

00,00-99,59 cek,
00,00-99,59 muH

MakcumansHoe Bpems nporpaMmmbl
(13gx38warosx1004acoB), 4ac

3800 yacoB = 158 cytok 8 yacos = 5 mec 8 cyTok 8 yacos

3.7 NocnepoBatenbHbIN MHTepdenc RS-485

Tabnuua 3.7 — TexHN4eckne xapakTepucTukM nocnegoBaTenbHoro nHTepdenca RS-485

TexHuYecKasa XxapaktepucTuka

3HauveHue

KoHdomrypaumu cetun

MHoroTo4yeyHas

KonnyecTtso npvemonepeaaTynkon

32 npuemonepegarymka Ha O4HOM CErMeHTe

MakcumanbeHas gnvHa nvHun B
npenenax ogHoro cermMeHTa cetun

1200 meTpos (4000 cyToB)

Konn4ecTBo akTUBHbIX nepegartymkoB

1 (TonbKo oAMH NepeaaTymK aKTUBHbIN)

MakcrMmanbHoe KonnyecTso y310B B
ceTn

250 ¢ yyeTOM MarucTpanbHbIX yeunutenemn

XapakTtepuctuka
CkopocTb 06MeHa/annHa NMHUK CBA3N
(3aBUCMMOCTb 3KCNOHEHUManNbHas):

62,5 kout/c
375 kbuTt/c

1200 m
300 m

(ogHa BuTas napa)
(ogHa BuTas napa)

lpumeyaHue. Ha ckopocmsx obmenHa cebiwe 100 kbum/c
peKoMeHOyemcsi Ucob308amb 3KpaHUPOBaHHbIE 8UMbIE Napbl.

Tvn npnemonepenaTyvkoB

AvddepeHumansbHbIi, NOTEHUManbHbI

Bug kabens

BuTas napa, akpaHWpoBaHHasi BUTas napa

"anbBaHW4eckasi pasBsiska

WHTepdenc ranbBaHNYeCKM N30NMPOBaH OT BXOAOB-BbIXOA0B U
ocCTanbHbIX Lenen

lMpoTokon cBsA3n

Modbus pexvum RTU (Remote Terminal Unit)

HasHauyeHne nHtepderica

[ns koHdurypmposaHusa npubopa, 4nA MCNONb30BaHNs B KAYeCTBe
yAaneHHOoro KoHTpornepa npu pabote B COBPEMEHHbIX CETAX
ynpaBrneHus n cbopa uHdopmaumm (npuema-nepegayn Komana v
AaHHbIX)
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3.8 dnekTpnyeckne aaHHbIe

Tabnuua 3.8 — TexHN4Yeckne XxapakTepUCTUKM SNEKTPONUTAHUS

TexHU4ecKasa xapakTepucTuka 3HavyeHue
OnekTponuTaHue (MOAKMYeHne K ~220 (+22,-33) B, (50 £ 1) 'y vnn =24 (+4, -4) B
cetn)
MoTpebnsiemasi MOLLHOCTb (TOK) < 8,5 BT npun ~220 B, He 6onee 300 MA npu =24 B
3alwmTa gaHHbIX EEPROM, cerHeToanektpnyeckas NVRAM
MopknioyeHune C 3agHen cTopoHbl Npubopa ¢ noMoLLbio pazbema — knemmsl WAGO

3.9 Kopnyc. YcnoBus akcnnyatauumu

Tabnuua 3.9.1 - YcnoBus akcnnyataumm

TexHU4eckas xapakTepucTuka 3HaveHue

Twun kopnyca Kopnyc anst yTonneHHoro WMToBOro MOHTaxa

Pa3mepbl hpoHTaneHom pamku 96 x 96 Mm

MoHTa)Has rnybuHa <190 Mm

Bblpes Ha naHenm 9277% x 92°% um

Kpennenue kopnyca B anekTtpowmrtax

Paboyasa temnepartypa ot muHyc 40 °C go 70 °C

Temnepatypa xpaHeHus (NpegenbHas) ot muHyc 40 °C go 70 °C

KnumaTtnyeckoe ucnonHeHue ucnonHeHue rpynnel 4 cormacHo NOCT 22261, Ho ansi paboTbl npwu
Temnepartype oT MuHyc 40 °C go 70 °C

ATmocdepHoe faBneHue Ot 84 no 106,7 klMa

Bubpauus ncnonHeHne 5 cornacHo FOCT 22261

MomelyeHne 3akpbIToe, B3pbIBO-, NOXapobesonacHoe. Bo3ayx B nomeLleHnn He
OOMKeH copepXaTb MbiNn U MPUMECH arpeCCUBHbIX MapoB U ra3os,
BbI3bIBaMOLLMX KOPPO3WIO (B YACTHOCTM: ra3oB, CoAepXKaLlnX CEPHUCTbIE
COeaUHEHNs UMM aMmmuak).

[onoxeHne Npn MoHTaxe JTioboe

CteneHb 3awWwuTbl IP30
KnemmHo-6no4Hble coeanHmntenu P20 no FTOCT 14254-96.

Macca <1,0 kr

Tabnuua 3.9.2 — MNabapuTHble pa3mepbl U MAcca KNEMMHO-0IT04HbIX COEANHUTENEN

KneMMHO-6no4Hble coeanHuUTenu rasa?;;:ut;:ﬁ)?;i:"epb' Macca, Kkr
CoeguHuTenb KNneMmHo-6no4Hbin Kb3-16-14-0,75 65 x 52 x 30 0,1
CoeguHuTenb kneMmmHo-6no4YHbin Kb3-24-10-0,75 72 x 87 x 30 0,13
CoeguHuTenb kneMmmHo-06no4YHbin Kb3-24-11-0,75 72 x 87 x 30 0,13
CoeguHuTenb KneMMmHo-6no4Hbin Kb3-24-17-0,75 71 x 87 x 30 0,13
CoeguHuTenb KNeMMHO-6mno4YHbI KB3-28X-12 86x116x45 0,22
CoeguHuTenb KneMMHo-6mno4Hbin KB3-30X-XX 86x141x45 0,25

MpumeyaHwme:
1) KB3-28X-12 — Kb3-28P-12, Kb3-28C-12, KB3-28K-12;
2) Kb3-30X-XX — Kb3-30P-11, Kb3-30C-11, KB3-30K-11, KB3-30P-12, KB3-30C-12, K63-30K-12.
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4 KomnnekTHOCTb noctaBku. Mogenu perynstopa
MTP-44

4.1 Obbem noctaBku perynstopa MTP-44

Tabnuua 4.1.1 - Obbem noctaeku perynaropa MTP-44

O6o3Ha4yeHune

HanmeHoBaHue

Konuuy
ecTBO

MpumevaHue

MPMK.421457.204

Perynatop MukponpoLeccopHbIi
MTP-44

CornacHo 3akasa

MPMK.426419.114

CoeauHuTenb KNeMMHO-0M04YHbIN
KB3-16-14-0,75

1 WT. No oTAeNnbHOMY 3akasy (ons
NOAKINOYEHUS AUCKp. BbixogoB MTP-44)

KB3-28K-12-0,75

MPMK.426419.210 CoeauHuTENb KNEMMHO-6M04HbIN * 1 WT. NO oTAenbHOMY 3aka3sy (4ns Moaynewn
KB53-24-10-0,75 pacwupenns MP-51, kpome MP-51-07)
MPMK.426419.211 CoeauHuTENb KNEMMHO-6M0YHbIN * 1 WT. N0 oTAENbHOMY 3aka3sy (4na Moayns
Kb3-24-11-0,75 pacwupenns MP-51-07)
NPMK.426419.217 CoeguHuTenb KNeMMHO-004HbIN * 1 WT. No oTAeNnbHOMY 3akasy (ans
KB3-24-17-0,75 NOAKNYEeHUs1 aHanorosbix Bxogos MTP-44)
MPMK.426419.511 CoeauHuTENb KNEMMHO-6M0YHbIN * 1 WT. NO oTAENbHOMY 3akady (ans
KBE3-30P-11-0,75 NOAKMYEHMS ONCKP. BbIXOO40B)
MPMK.426419.512 CoeanHuTeNb KNEMMHO-0M0YHbIN * 1 WT. No oTAenbHOMYy 3akasy (ons
KB3-30C-11-0,75 NOAKMYEHM ONCKP. BbIXOO40B)
NMPMK.426419.513 CoeauHuTenb KNeMMHO-004YHbIN * 1 WT. No oTAenbHOMY 3akasy (ans
KB3-30K-11-0,75 NOAKIOYEHUS AUCKP. BbIXOA0B)
MPMK.426419.406 CoeauHuTENb KNEMMHO-6M0YHbIN * 1 WT. N0 oTAENbHOMY 3aka3sy (4na Moayns
KB3-28P-12-0,75 pacwupenua MP-51-02, 05)
MPMK.426419.407 CoeauHuTENb KNEMMHO-6M0YHbIN * 1 WT. NO oTAENbHOMY 3aka3sy (4na Moayns
KB3-28C-12-0,75 pacwupenus MP-51-02, 05)
NMPMK.426419.408 CoeguHuTenb KNeMMHO-0r04YHbIN * 1 WT. No oTAenbHOMY 3akasy (4ns Moayns

pacwwupenua MP-51-02, 05)

MPMK.426419.514

CoeauHuTenb KNeMMHO-0M0YHbIN
KB3-30P-12-0,75

1 WT. N0 OTAENbHOMY 3aka3sy (4nd Moayns
pacwupenns MP-51-03, 06)

MPMK.426419.515

CoeauHuTenb KNeMMHO-0M0YHbIN
KB3-30C-12-0,75

1 WT. N0 OTAENbHOMY 3aka3sy (4nd Moayns
pacwwupeHus MP-51-03, 06)

MPMK.426419.516

CoeauHuTenb KNeMMHO-004YHbIN
KB3-30K-12-0,75

1 WT. No oTAenbHOMY 3akasy (a5t Mogyns
pacwwupeHus MP-51-03, 06)

MPMK.421457.204 1NC

Macnopt

MPMK.421457.204 P3

PykoBoacTBO no akcnnyartaumm

1 3K3. Npy NnocTaeke MOOro KonM4ecTea
n3genui AaHHOro TMna B OAvH agpec

232-202/026-000

Pa3bem ceTeBomn

ONOYHbLIX COeanHNTENEN

231-131 Pbl4yar MOHTa)HbI AN CETEBOro 1
pasbema
236-332 Pblyar MOHTaXHbIN ANS KNeMMHO- * 1 wr. Ha 1 KB3

* NOCTaBMAETCS MO OTAESIbHOMY 3aKasy

Tabnvua 4.1.2 — KneMMHo-61104HbIE coeauHMTENn Ans Moaynen pacumpenus perynstopa MTP-44

Tun moayna | Kparas KnemMmHO — 6r04HbIe COeaUHUTENN U COOTBETCTBYIOWME UM TUMbI BbIXOA0B
pacwmpeHus | xapakrepm-
yco CTHKa BLixoa ¢
BXOA0B-Bbl- TpaH3ucTopHbIn | PenenHbin CMUCTOPHBLIN TBE ‘?‘)Tean"MM
Xoao0B BbIX0OA4 BbIXOpA, BbIX0OA4 enr:,-n
mMoayns P
MP-51-01 8Dl KB3-24-10-0,75 | He npumensietcs | He npumensietca | He npumeHsieTcs
MP-51-02 4DI+4DO KB3-24-10-0,75 KB3-28P-12-0,75 | Kb3-28C-12-0,75 KB3-28K-12-0,75
MP-51-03 8DO KB3-24-10-0,75 KB3-30P-12-0,75 | Kb3-30C-12-0,75 KB3-30K-12-0,75
MP-51-04 8DI+1A0 KB3-24-10-0,75 | He npumeHsieTca | He npumeHsieTcs He npumensietcst
MP-51-05 4DI+4DO+1A0 Kb3-24-10-0,75 Kb3-28P-12-0,75 | Kb3-28C-12-0,75 KB3-28K-12-0,75
MP-51-06 8DO+1A0 KB3-24-10-0,75 KB3-30P-12-0,75 | KB3-30C-12-0,75 KB3-30K-12-0,75
MP-51-07 3A0 KB3-24-11-0,75 He npumensietcs | He npumensetcs He npumensietcs
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4.2 Mopenu perynatopa MTP-44
3aka3 perynatopa MTP-44

O6o3HaveHuve npu 3akase: MTP-44-NN-AA-BB-DD-E-MM-LLLL-RST-U roe:

NN — kog mogenu perynstopa.

(NN = 15)

AA — koa kanubposku Bxoaos Al1-Al8:
01 - (0-5) MA 11 - (0-75) MB
02 - (0-20) MA 12-(0-1)B
03 - (4-20) MA 20 - TXKK (J), 0 ... +1100°C
04 - (0-10)B 21 - TXK (L), 0°...+800°C
05 - TCM 50M, W1¢p=1,428, -50°C... +200°C 22 - TXKH (E), O ... +850°C
06 - TCM 100M, W400=1,428, -50°C... +200°C 23 - TXA (K), 0 ... +1300°C
07 - TCM p.23, Wigo=1,426, -50°C... +180°C 24 -TMMN10 (S), 0 ... +1600°C
08 - TCM 50, W100=1,391, -50°C... +650°C 25-TMP (B), 0 ... +1800°C
09 - TCIM 1000, W10=1,391, -50°C... +650°C 26 - TBP-1 (A-1). 0 ... +2500°C

10 - TCIM rp.21, W1=1,391, -50°C... +650°C

MpumevaHue: OTOT nNapameTp onpeaenseT TUMbl KanMbpoBKM BXOAHbBIX aHanoroBbix curHanos. [pwu
HanMuun wnHOpMaUMM B 3akase, KaXAbl kaHan perynatopa MoXeT OblTb WMHAMBUAOYANbHO HACTPOEH W
OTKannbpoBaH Ha KOHKPETHO YKa3aHHbIA TUM MOAKIMIYAeMOro curHana us cBoew (0QHOPOAHOW, Hanpumep, u3
TepmMonap) rpynnbl CUrHanoB.

BB — T1n 1 AnvHa KnemMMHo-6mo4YHOro CoeanHNTENs BXOAHbIX CUrHanos 6a3oBon Moaenu:
0 — KB3 otcyTcTByeT,
0,75 — Kb3-24-17-0,75
Mpumeyanue: Lindpa 0,75 cooTBeTCTBYET CTAaHAAPTHOW ANMHE coeanHnTens B meTpax. Kb3
3aKa3blBaeTCs OTAENbHO M B CTOMMOCTL Npubopa He BXoauT.

DD — tun u gnmMHa KNeMMHoO-01104HOr0 COeAMHUTENS BbIXOAHbIX CUrHANoOB 6a30BON MOAENu:
T 0 — KB3 oTtcyTcTByeT,
T 0,75 — ¢ TpaH3ncTopHbIMK Bbixogamu KB3-16-14-0,75
P 0,75 — c peneliHbimn Bbixogamun KB3-30P-11-0,75
C 0,75 — ¢ cumucTopHbIMK Bbixogammn KB3-30C-11-0,75,
K 0,75 — c tBepgoTensHbiMu pene KB3-30K-11-0,75.

MpumeyaHne: bBykBa COOTBETCTBYET TUMY BbIXOAHOIO CUrHamNa v TUny COeAMHUTENS:

T — TpaH3ucTopHbIn, P — penenHbin, C — cumnctopHbiv, K — TBepaoTensHoe pene.

Lindpa 0,75 cooTBeTCTBYET CTaHAAPTHOW ANUHE coeanHuTens B MeTpax. Kb3 3akasbiBaeTcs oTAeNbHO U B
CTOMMOCTb Npubopa He BXOAWT.

E — koA BbIX0oAHOrO YHUULIMPOBAHHOIO aHanorosoro curHana 6as3osomn Mogenu:
1 —0-5mA, 2 —0-20 A, 3 — 4-20 mA, 4 — 0-10B,

MM — kog moayns pacwmpennst YCO (00 — 07)
Hanpumep, 03 — moaynb paciwmperms MP-51-03. Mpu 00 — mogynb YCO oTcyTCTBYET.

LLLL — Tvn n gnvuHa kneMMHo-6104YHOro coeanHMTens Moayns paclmpeHus YCO:
0 — KBS otcytcTtByerT,
0,75 — Kb3-24-10-0,75 (ans MP-51 kpome MP-51-07),
A0,75 — Kb3-24-11(0,75 -gns MP-51-07)
P 0,75 — ¢ peneliHbiMn BbIXOAaMW.
Ona MP-51-02 u MP-51-05 — Kb3-28P-12-0,75
Ona MP-51-03 u MP-51-06 — Kb3-30P-12-0,75
C 0,75 — ¢ CMMUCTOPHBLIMW BbIXO4AMM.
Ona MP-51-02 u MP-51-05 — Kb3-28C-12-0,75
Ona MP-51-03 u MP-51-06 — Kb3-30C-12-0,75
K 0,75 — c TBepgoTenbHbiMU pene.
Ona MP-51-02 u MP-51-05 — Kb3-28K-12-0,75
Ona MP-51-03 u MP-51-06 — KB3-30K-12-0,75

Mpumeuanue: Tun KB3 ana penenHbiX, CUMUCTOPHBLIX U BbIXOAOB C TBEPAOTENbHLIM pene onpedenseTcs
TakkKe 1 TMNOM Moayns pacwmpeHus. MNpu aTom BykBa COOTBETCTBYET TUMNY BbIXOAHOIO CUrHana:
T — TpaH3ucTopHbIn, P — penerHbii, C — cMMUCTOpPHbIN, K — TBepaoTensHoe perne.

http://www.microl.ua e MTP-44 ver.84.20 e [IPMK.421457.204 PO u3m. 1.13, 13.02.2013




000 "AMTOPI" +7(4722)40-00-02 amtorg.com

16

nopa v, COOTBETCTBYET CTaHOAPTHOU ANMUMHE coeanHUTENAd B MeTpax. 3akKas3blBaeTcqa OTAesNibHO U B
CTOMMOCTb an60pa He BXOAWT.

RST — koA BbIXOQHOrO @aHarioroBoro curHana mogynen pacwmpennst YCO:
roe: R, S, T - koAbl BbIXOQHOIO aHaroroBoro curHana (CooTBeTcTBeHHO 1, 2 1 3 BbIxo4oB Moayns
paclmpeHus):
1-0-5MA, 2-0-20 MA, 3 -4-20 MA, 4 - 0-10B.

MpumeyaHue: onsa pasnuyHbIX MOAYNen pacluMpeHns ykasblBaTb:

- MP-51-01, -02, -03 n koHTponnepa 6e3 mogynsa YCO ykasbiBaeTcs koa — 000;

- MP-51-04, -05 n -06 (c ogH“M aHanoroBbiM BbIXOAOM) YKa3blBaeTCs KOA, TONbKO NepBoro kaHana - ROO;
- MP-51-07 (Tpu aHanoroBbIX Bbixo4a) yka3biBaeTCs Ko BCex Tpex kaHanos — RST;

U — HanpsikeHne NuTaHus:
220 — 220B nepeMeHHOro Toka,
24 — 24B nOCTOSAHHOIO TOKA.

Mpumep NUCNONHEHUA KINEeMMHO-6JI0MHOro COeAMHUTENA:

KB3-24-17-0,75 KB3-16-14-0,75 KB3-30P-11-0,75
1 2 1 2 1 2
roe: 1 - Kb3-24-17, Kb3-16-14, KBE3-30P-11 — mogenu un ucnonHeHne KNneMmMHoO-01104HbIX coeanHuTenemn

2 - onMHa kNneMMHo-6104YHOro coeanHuTens B meTpax (No ymonyaxuio 0,75m).

Hanpumep, HyxHO 3aka3amb usdenue:

MporpammHein perynatop MTP-44 ¢ Bxogamm 0 — 20 MA ¢ KneMMHo-61no4HbIM coeguHmuTenem KB3-24-17,
AnviHa coeauHuntens - 0,75 M; 1 Mogyrnem paclumpeHus Ha 8 OUCKPETHbIX BbIXOAOB C TBEPAOTENbHUM perne U OauvH
aHanorosbii Bbixog 0 — 5 MA ¢ KNeMMHO-6M0o4YHbIM coeAuHuTenem, anuHa coeguHutens - 0,7 mM; Tunbl 6a30BbIX
BbIXOOOB: AWNCKpPETHble penenHble Bbixoabl ~220B/8A, aHanoroBbin — 0 — 5 MA, anvHa coeguHutensa 0,75 m.
MuTtaHue npnbopa — 220B

[na 3akasa BuweykasaHoro obopyaoBaHnst Heo6xoaAMMO yka3aTb CriefyHLLyto CTPOKy B 6naHke 3akasa:
MTP-44-15-02-0,75-P0,75-1-06-K0,7-100-220

Mpu 3TOM nocTaBke noanexut obopynoBaHue, ykasaHHoe B Tabnuvue 4.2.1.

Tabnuua 4.2.1 — Npumep 3akasza MTP-44

KonuyecTso,
Twun 6nokoB, NnapamMeTpsbl T
Perynatop mukponpoueccopHbii MTP-44-15-02-0,75-P0,75-1-06-K0,7-100-220, 1
B TOM Yncne MP-51-06
KnemmHo-6n04HbIM coeannntens KB3-24-17-0,75 1
KnemmHo-6n0o4HbI coeanHntens KBE3-30P-11-0,75 1
KnemmHo-6no4HbI coegnHutens KBE3-30K-12-0,7 1
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5 YcTponCTBO M NpuUHUMN paboThl

5.1 KoHcTpyKuua npubopa

Perynatop MTP-44 ckoHCTpyvpoBaH No 6r104HOMY NPUHLUMMY U BKIOYaEeT:

® MN1acTMacCcoBbIN KOpMycC,

e (bpoHTanbHbIN 650K NnepegHen naHenu ¢ anemMmeHTaMmu obcnyxmeBaHus (KnasmaTypown) 1 nHaMKaummu,

e OMoK 3agHen 4acTu C CeTEBOWM KNEMMHOW KONMOAKOW M padbemMamMun Ans NOAKMIOYEHUST KNeMMHO-6M04HbIX
coeguHuTenen, npefHasHaYeHHbIX AN NOAKMIOYEHNS BHELLHNX BXOOHbIX U BbIXOAHBIX Lienen.

5.2 lNepegHAA naHenb npubopa

Ona nydwero HabniogeHns W ynpasreHus TexHonorumdeckum npoueccom Perynatopel MTP-44
obopyaoBaHbl aKTMBHOM YeTblipexpaspsaHon LMdpoBon MHAUKaLMen Ans oTobpaxeHns namepsieMon BENUYUHbI -
oucnnen NMAPAMETP, Homepa BblbpaHHoro kavana - gucnne KAHAJ, HeoGxoouMMbIM KONMMYECTBOM KraBuL
0o6CnyXMBaHUA W CUrHaNM3aLUMOHHbIX CBETOAMOLHbIX WHAMKATOPOB [Afs Pas3fUYHbIX CTaTyCHbIX PEXWMOB U
curHanoB. BHewHuin Bug nepegHen naHenu perynatopa MTP-44 npusegeH Ha pucyHke 5.1.

Oucnnen

= MAPAMETP
Oucnnei VIHKEOA MTP-44
KARAT MAPAMET+ —“

- \ CeeToanoaHble
MHaunkaTopsl VHANKaTopbI
COCTOSIHUS (curHanusaums, obmeH no
™

perynstopa cetu)
Knasuwmn
Bblbopa kaHana Knaeuium nsmeHexuns

3Ha4yeHWn napameTpoB

KnaBsuwmn onepatusHoro

yrnpaBneHus
PucyHok 5.1 - BHewHul eud nepedHeli naHenu peaynsmopa MTP-44
5.3 HasHauyeHMe gucnneeB nepegHen naHenm
e flucnnen e B pexume PABOTA uHAMUMPYET 3HAYEHUE M3MEPSEMON BENWYMHbLI, 3HAYEHWEe 3aJaHHOMN
NMAPAMETP* TOYKM BbIOpPaAHHOro KaHana, 3HaveHue B % aHanoroBol BbixogHow s4eriku MA[-aHanoroBoro
unu NMNO-WWAM perynaTtopa. B pexume nporpamMMHOro 3ajaTtyvka — Bpemsi, ocTaBlueecs [0

KOHLa wwara.
e B pexxume KOHOUTYPUPOBAHWE nHanumpyeT 3HavyeHne BbIBpaHHOro napameTpa.

e [lucnnen e B pexxvume PABOTA nHavumpyerT:

KAHAN - MNpwn cBeTAwemca nHamkatope Bx Bo 2-M paspsige - Homep BblIGpaHHOro KaHana aHanoroBoro
BX0[a, 3Ha4yeHue KoToporo nuauuupyetcs Ha aucnnee NMNAPAMETP.
- Mpn cBeTAwemca nHavkatope Per B 1-m paspsige coctosHue BbixoAa (BbIXOAOB) BblIOpaHHOro
perynsaTopa, (BKMoYeH Bbixoq "6Gonblue": —, BKMIOYEH BbIXOA "MeHbLe": —, OTKIoYeHo — 7).
Bo 2-m pa3psige - Homep BbIOpaHHOro KaHana perynaropa.
- MNpu ceetawemMca wunaukaTope [Mlpor B 2-x paspsgax uwHOUUMPYETCs HOMep Liara

nporpaMmMHoOro 3agaTtyuka.

e B pexvnme KOHOUTYPUPOBAHWE B aByx pa3spsigax, COBMECTHO € 8-t0 nHamkatopamu 1...8
(RUN...AND) nhgnumpyeT Homep napameTpa KOHUrypaumm.
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MpumeyvaHue:

1. Tak kak B perynatope oTpabaTtbiBaeTca (yHKUMA HeOOCTOBEPHOCTU [aHHbX, TO Ha Awucrnnee
MAPAMETP Bo3MOXHO nosiBneHue Hagnucu Errl, yto nogpasymMeBaeT BbIXO4 CurHana pgatynka Huxke
HOMMHaILHO rpanuubl Unu Hagnven E -~ H, yto nogpasymeBaeT BbIxoA curHana gaTumMka Bbllle HOMUHATLHOIA
rpaHuubl. Hanpumep, meHee 4MA nubo 6onee 20MA (ans gatyvka 4-20MA), unm 3a rpaHyLbl BO3MOXHOMO 3HaYeHUst
COMPOTMBIIEHNSI, €CNM B KayecTBe AaTyMKOB BblOpaHbl TepmornpeobpasoBaTenu COMNPOTUBIIEHUS, WU BbIXOL,
3HayeHuss EC npu namepeHnn Ttepmonapamu. ®yHKUMS HELOCTOBEPHOCTM BKMOYaeT B cebs cobbiTue «paspbiB
NHUK CBA3U ¢ AaT4ymkomy. KoHdurypaumer npubopa MOXHO yNpaBnsaTh BbIXOA4aMU PETYNATOPa No 3ToOMy COObITUIO.

2. Ecnu ans kaHana Bbl6paH ML perynatop n akTmBHoe cobblTne «paspbiB MUHUM CBA3N C AATYMKOMY», TO
nocne HaxaTtuns KHonku [BHady A ] unu [3Hay Y] MOXHO yBMAaeTb 3HaveHue B % BbixofaHow svenkn ML perynatopa B
Buae «oX,X».

5.4 HaszHayeHune cBeTOANOAHBLIX NHANKATOPOB
Bx Per MNpor RunWait StopEnd TM PV OR AND

@ 00 OO#OOOO0OO
ny nv py 1 2 3 4 5 6 7 8

Muagukatopbl Bx, Per, Mpor aasusarm Nnonb3oBaTenio Ha pexmMMm uHOuKauuMum npubopa. Pexumbl
nHovkauum Per — Mpor nepeknio4valoTca KrnasBuvlen [G]. [Ona Bxoga Ha pexuM MHOukaumm Bx HeobGxogumo
ofHOBpeMeHHO HaxaTb knasuiin [NekHT] u [NekH{].

1) Bx — uHaMKauus msnyeckmx aHanoroBbIx BXo4o0B npubopa BLenoM. TOT pexnM MHAMKALMN CHUTaeTcs
CEepBUCHBIM, MO3TOMY A BXO4A B 3TOT PEXUM, WMCMOMb3yeTcs creumanbHas kombuHaums knaeuw [NekuT] +
[NekHi];

2) Per — Hgukaumsa BXo40B-BbIX040B, MapaMeTpa 1 3a4aHHON TOYKM KOHTYPOB pPerynaropa;

3) Mpor — nHanKauusi NnapameTpoB U PEXMMOB paboTbl NPOrpamMMHOro 3agaT4yumka.

WHuaukatopel MY, NY, PY — nHAMUMPYIOT pexuMbl ynpasreHUss perynsaTtopomM, COOTBETCTBEHHO PEXUMbI
NPOrpamMMHOro, NOKanbHOro 1 Py4HOro ynpasneHus.

Muaukatopbl Run, Wait, Stop, End, TM, PV, OR, AND (1, 2, ... 8) — nHgmkatopbl cTaTyca nporpaMMHOro
3agaTyuka 1 npeaHasHayeHbl:

1) ANs nHAUKauumM pexmmMoB paboTel NPOrpamMMHOro 3agartyvka,

2) 4Na nHOUKauumM HOMepPOB YPOBHEW KoHdUrypaumu.

Unaukatop  HasHayeHue nHaukatopa
e Bx CBeTutcs Npu MHAMKaLUN aHanoroBbiX BXOO0B.

Ha gucnnee KAHAJ Bo 2-m paspsge vHOUUMPYETCS HOMEp KaHana aHanoroBoro Bxofa. 3HadeHue
BbIOpaHHOrO aHanoroBoro Bxoda uHAuMuupyetca Ha pgucnnee [NAPAMETP. Howmep «kanana
aHanoroBoro Bxoga coBnagaeT ¢ HoMepamu duandecknx Bxogos Ha Kb3-24-17.

e Per CBeTnTCS NpU MHOMKALMW BXOAOB-BbIXOAOB PErynaTopa, a Takke COCTOSHUIM OUCKPETHLIX BbIXOL4OB
BbIOpaHHOro KaHana perynstopa (ecnv perynarop ucnonb3yeTt OUCKPETHbLIN BbIXOA).
Ha gucnnee KAHAJl Bo 2-m pa3psge uHOMUMPYETCA HOMep KOHTypa perynupoBaHus. Ha gucnnee
KAHAI B 1-m pa3psage nHouumpyeTcs AMCKPETHLIN BbIXod BbIGpaHHOro perynstopa, (BKIHOYeH BbIXOS,
"Gonblie": —, BKMOYEH Bbixod "MeHblue": —, OTKMoYeHo — 7). 3HayeHWe aHanoroBoro Bxoda
perynaTtopa, 3adaHHOM TOYKM, aHanoroBon BbixogHouW nepemeHHon [MNO-WWWM  perynatopa
nhanumpyetcs Ha ancnnee NMAPAMETP.

e [por Mpu ceeTawemca nHankatope Mpor B 2-x paspsagax gucnned KAHAJI vHanumpyeTtcs Homep Lwara
nporpammMHoro 3agatyuka. Ha gucnnee NAPAMETP uHauuupyetcsa Bpemsi, ocTaBlueecs A0 KOHUa
Lara nporpaMmmbI.

oy CBeTuTCH Npu NPOrpamMMHOM pexXmMMe ynpasreHus: perynaropa.

o J1Y CBeTuTCA Npu NOKanbHOM pexume yrnpaBeHus perynsitopa.

o PY CBeTUTCH Npu py4yHOM pexume ynpasneHus perynsiropa.

e Run CseTuTCcs, ecnv nporpaMMHbIN 3agaTymk HaxoauTcs B pexxume "paboTta”.

o Wait CeTunTCH, ecnv NporpaMMHbIN 3a4aTvmK HaxoauTCsa B pexume "oxuaanune". MNMporpammHbIi 3agaTymk

B PEXMME OCTaHOB, @ Perynatop ynpasnseT 06bekToM ¢ nocriegHewn 3afaHHOM TOYKOW.
e Stop CBeTuTcs, ecnv NporpaMMHbIV 3a4aT4MK HaxoauTcs B pexume "cton”.

e End CBeTuTcs, ecnm NporpaMMHbIN 3a4aT4MK HaX0AMTCS B pexume "KoHeL nporpamMmbl”.
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HasHa4yeHue unHaukKartopa

CeeTtuTtcs, ecnm nepexon nporpaMMHOro 3agaTtymka OoCyLecCTBAEeTCA Mo BpEMEHN.
CeeTuTtcs, ecnm nepexon nporpaMMHOro 3agaTtymka ocyulecTBnaeTcda No 3Ha4YeHUo napameTpa.

CBeTunTCA, ecnu nepexod NporpaMmMHOro 3afaTymka OCyLLECTBSETCS MO BPEMEHU Ufu No 3HAYEHWIO
napameTpa.

CeeTunTcs, ecnu nepexod nporpaMMHOro 3agaTyrika OCYLLEeCTBMAETCA N0 BPEMEHU U MO 3HAYEHWIo
napametpa.

CBeTnTCcs, ecny 3HadyeHue Kn3MepsieMon BeNMYMHbI He AOCTUINO 3HAYeHWss YCTAaHOBIEHHOro Ha
[JaHHOM Luare NPOrpaMMHOro 3agaTyvka UMM Bpemsi, YCTaHOBMIEHHOe Ha OaHHOM 3Tarne, BbIWo, a
napamMeTp He [OOCTUI YCTAHOBMEHHOIO 3HaJYeHus; Wnu, B JOOOM KOHType perynatopa, BXog
perynatopa Bbilesn 3a npeaernsl yctaBok «peaynpexaeHue» unu «Asapus».

MwuraeT, ecnv npoucxoanTt nepegaya gaHHbIX No VIHTepCbeI;ICHOMy KaHaly CBA3N.

5.5 HasHauyeHue kKnaBuL

o KnaBuwa
[P/A, WIR]

e KnaBuwa
[3aBa, S/R]

e KnaBuwa
[A] 3Hau.

o KnaBuwa
[V] 3Hau.

o KnaBuwa

[¢'] Bein

o KnaBuwa
[£¥] MeHio

e KnaBuwa
[NekHT]

e KnaBuwa
[NeknH!]

e [1py ynpaBneHun perynsaTopom:

Kaxpgoe HaxaTtve KnaBuLIM Bbi3biBAeT NEPEXOA U3 PYYHOro pexvma ynpasrneHus (PY) B nokanbHbin
(1Y) vnu pexxmm nporpamMmHoro ynpasnexnus (MY) n o6paTHO (COBMECTHO ¢ HaxaTuem knasuwm [¢],
AN NOATBEPXAEHNA BbINOMHEHWS onepaunm nepexoaa).

e [1pn ynpaBneHun NporpamMmmMHbIM 3a4aT4UKOM:

Kaxpgoe HaxaTve knaBuWM Bbl3biBaeT MepPexod M3 CcocTosiHuA oxuaaHua Wait (oxugaHue) B
coctosHne Run (pa6oTta) M obpaTHO (COBMECTHO ¢ HaxaTtveM knaeuwm [¢], ona noaTeepxaeHus
BbIMOSIHEHUSI onepauun nepexoaa).

KnaBuwa npegHasHaveHa ans BbidoBa Ha aucnnen NMAPAMETP 3HauyeHus BHyTpeHHen 3agaHHoW
TOYKM perynaropa ansa pegakTMpoBaHUs.

Knasuwa "6onbLlie". MNpy Kaxaom HaxkaTun 9TON KNaBvLUM OCYLLECTBMSETCA yBENUYEHNE 3HAYEHWI:
BbIOpaHHOro napameTpa KOHdWrypaummn, 3adaHHOM TOYKM, BKITHOYEHWE BbIXOAHOIO AWCKPETHOro
CcurHana ynpaenexus (ynpaensioowero Bo3aenctaus). Mpn yaepxmBaHnM 3TON KNaBuWM B HaXaToMm
MOMOXEHNN yBenMYeHne 3Ha4YeHU NMPOUCXOAMT HenpepbiBHO. Takke KnaBula npefHasHayveHa Ans
NPOABWMXEHUS MO YPOBHSIM KOHMIypaumu.

Knasuwa "MeHbLie". MNpu kaxgom HakaTuv 3TOW KNaBULLM OCYLLECTBISETCS YMEHbLUeHNe 3HaYeHWUN:
BbIOpaHHOro napameTpa KoHdurypaumu, 3afaHHOW TOYKW, BbIKMIOYEHWE BbIXOOHOIO AUCKPETHOro
curHana ynpaenenus (ynpaenswoowero Bo3aenctsus). MNMpu yaepxmBaHnM 3TON KNaBuWK B HaXaToMm
NMOMNOXEHUN YMEHbLUEHME 3HAYEHUN NMPOUCXOAMT HEMpepbIiBHO. Takke KraBulla npegHasHaveHa ans
NPOABWXEHMS MO YPOBHSIM KOHUIypaLmm.

KnaBuwa noaTBepXOeHus BbIMOMHSAEMbIX OEWCTBUA Unn onepauvi, Ans dukcaumm BBOAMMbBIX
3HayeHuin. Hanpumep, noaoTBepXxaeHWe nepexoda U3 aBTOMATUYECKOro pexuma paboTbl B pexum
py4YHOro ynpasneHus n obpaTHo, oukcauusi BBoga U3MEHEHHOW 3aiaHHOMN TOYKN.

KnaBuwa npegHasHayeHa NepeknioyeHUss pexuMoB paboTbl U MHAMKAUMM — aHarnoroBble BxoAa,
[AUCKPeTHble BblXo4a, PErynsTopbl, MNPOrpamMHble 3adaTyvku, a Takke AN Bbi30BA MEHIO U
NPOABWXXEHUSI MO YPOBHSIM MEHHO.

KnaBuwa npefgHasHaveHa ONsi M3MEHEHWUs MHOMULMPYEMOrO kaHana (Bxoga, perynstopa, Liara
nporpaMMHOro 3ajaTuvka) B CTOPOHY yBeNnuyeHusl. B pexume KOHMUrypMpoBaHus ncnonb3yeTcs ans
HacCTPOWIKM YCMOBWIA NEPEXO40B NPOrpaMMHOro 3agaTtyuka.

KnaBuwa npegHasHadeHa [ONs U3MEHEHUs MHOMUMPYEMOro KaHana (Bxoda, perynsitopa, Liara
NporpaMMHOro 3afaTuymka) B CTOPOHY YMEHbLUEHUS.
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5.6 MpuHUMNManbHasa N CTPYKTypHaa cxembl perynatopa MTP-44

5.6.1 MpuHUMN paboTbl perynatopa MTP-44

BasoBasa mogenb
(6e3 mogyns paclunpeHust)

Manenb uHaukaumm | - —>|Z|—> DO1
1 ynpaBneHus o DO2 Easontic
Ll IZI [MCKpeTHbIe
Jatuvku: = - f | DO8 BbIxoaa
=
(@) . AO1 BasoBbli
& Al - i o aHanoroesIi
2 - —>|Z|—> BbIXoa
% I
Q) . A2 - = <_|Z|<_ (@) Wntepdperic RS-485
< x <_|Z|_> KoHdwurypupupoBaHue,
< 2 ] o npuem-nepeaa’a KOMaHg
> m U AaHHbIX
= 2
@ [] g | | = —>|Z|—> S
— o =
*—E |— NMutaHune <
Al9 -
44 EI-» DO2
~ Z »| DO3 OuckpeTHble
. BbIXo4a
- moayns
. pacwmpeHus
——|/}—={_bos
4|A—> AHanorosbliii BLIXoA

Mopynb paclumpeHus
(ykasaHa cTpykTypa MP-51-06)

PucyHok 5.2 - CmpykmypHasi cxema peaynsmopa MTP-44

Perynatop MTP-44, cTpykTypHasi cxema KOTOpOro npvBefeHa Ha pucyHke 5.2, npeactaBnsieT cobon
YCTPOWCTBO M3MEPEHUS 3HAYEHUST BOCbMW BXOAHbIX NapameTpoB, 06paboTku, npeobpa3oBaHmnsi BXOOHOIO curHana u
Bbla4yv ynpasnsoLwmnx BO3OeNCTBUN.

Perynatop MTP-44 pabotaeT nop  ynpaBleHMEM  COBPEMEHHOTO,  BbICOKOMHTErPUPOBAHHOMO
MuKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO MO BbICOKOCKOpOCTHOM KMOIT TexHonormn ¢ HU3KUM
aHepronoTpebneHvem. B nocTOAHHOM 3anoMuHaroLeM yCTpONCTBE pacnonaraetcs 6onbluoe Konm4ecTBo yHKUNA
AN pelweHus 3agad KOHTpons u perynupoBaHus. [locpeactBoM KOHUIypuMpoBaHUSA Monb3oBaTenb MOXeT
CaMOCTOATENBHO HAacTpanBaTb PErynaTop Ha pelleHne onpeaeneHHbIX 3a4ad.

Perynatop MTP-44  ocHaweH  aHanoro-undpoBbLIM npeobpasoBaTenem c KOMMyTaumen,
BOCbMWKaHAmNbHbIM Y3rOM UMGPO-ANCKPETHOIO BbIBOAA, CTOPOXEBLIMW CXEMaMMU AN KOHTPOMS LUKNOB paboTbl
nporpammebl, aHeproHesasucumon namateto EEPROM, NVRAM gns coxpaHeHusi nonb3oBaTeNbCKMX NapameTpoB
KOH(UIypaumm 1 gaHHbIX.

BHyTpeHHAs nporpamma perynatopa MTP-44 cyHKUMOHMPYET C NOCTOSAHHBIM BpeMeHHbIM Lmkrnom (0,2c.).
B Havane kaxgoro uukna BHyTpeHHew paboven nporpammbl CHMTBIBAKOTCS 3HAYEHMS BOCbMU aHanoroBbiX BXOAOB,
npou3BoanTCA cuuTbiBaHne n obpaboTka knaeBuatypbl (MogaeneHve apebesra m obHapyxeHWe OOCTOBEPHOCTW),
npueMm KomMaHg W [aHHbIX W3 nocnegoBaTenbHOro uHTepdenca. pu noMowm 3TUX BXOAHbLIX CUrHanoB
OCYLLECTBNSAOTCA, B COOTBETCTBMM C 3anporpammMupoBaHHbIMU (PYHKUUAMW 1 NONb30BaTENbCKMMU NapameTpamm
KOHUrypaumm, Bce pacudeTbl. [locne 3Toro ocywlecTBNsSeTCsl BbIBOO MH(OPMaLMU Ha OUCKPETHble BbIXOAbl, Ha
WHOMKALUWOHHbIE 3neMeHTbl, a TaK e uUKcaumMs BblYUCNEHHbIX BENWYUH AONs  pexuma nepegayu
nocnegoBaTenibHOro MHTEpdenca.
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5.6.2 MpuHUMN paboTbl 6510Kka 06pPaboTKM aHaNoOroBoro Bxoaa

Perynatop MTP-44 nmeeT BO3MOXHOCTb NMOAKIIOYNTL 1 Npeobpa3oBaTe 8 aHanoroBbix curHanos. Kaxabin
aHanoroBbI CUrHam MpoOXOoAMT npouenypy obpabotkv. [OaHHas npouegypa wcnonb3yeTcs ONA NpeacTaBreHus
aHanoroBoro curHana B Heobxoanmon nonb3oBatento dopme. Ha pucyHke 5.3 nokasaHa cxema 06paboTku ogHOro
KaHana aHanorosoro Bxoga. [JaHHasi 6riok-cxeMa aHanorMyHa Ansi Bcex aHanoroBblX BXOAO0B.

Lueran |
c AL

oA 7 | Jex ai
o+

~

0%

PucyHok 5.3 — briok-cxema obpabomku aHarno208020 8xoda

Ha pucyHke npuHaTble cnegyowmne 0603HaYeHns:

1. OunbTp umnNynbCHbIX nomex. cnonb3yeTca Ansg nogaBneHus MMMynbCHbIX nomex. OnpegensieTcs
napameTpom «[onyctumasi ANUTENbHOCTb WUMMYNbCHOM nomexuy». Ecnv B kakoM nvbo uumkne
U3MEPEHUS TEXHOMOMMYecKoro napameTpa OOHapyXeHO €ero W3MeHeHue, TO mnpeanonaraeTcs
BO3MOXHOCTb [ENCTBUS MOMEXM W BbIXOOQHOW curHan cdopmMmupyetcs (C y4eTOM yCpeaHeHUs
N3MEPUTENbHBIX 3HAYEHWI) NO UCTEYEHNN YCTAHOBIIEHHOTO BPEMEHU ANUTENLHOCTU NoMexu. ToecTb,
€cnu AnUTENbHOCTb W3MEHeHWs curHana Oonblle 3agaHHOro  Thowexn, TO 3TO  M3MEHEHWE
pacueHnBaeTCsa Kak eCTeCTBEHHOE M MPUHMMaeTCs B AanbHenLwyo obpaboTKky ¢ 3agepXXKOn BpeMeHU
Tromexw. PaboTa gaHHoro counbTpa BHOCUMT AOMONTHUTENBHOE TPaHCMNOPTHOE 3anasfbiBaHUE B CUCTEMY
perynupoBaHunsi, KOTOpPOe paBHO BenuuMHe napameTpa «[onycTumasi AnuTenbHOCTb MMMYTbCHON
nomexu». No3ToMy BCEraa Hy>kHO CTPEMUTCS MUHUMN3MPOBATh AaHHbIA NapaMeTp.

2.  Mopaynb HopManusauum curHana. 3ToT MoAynb HOpManuayeT BXOASLUMIA aHanoroBbI curHan. BaxHown
dyHKUMEN AaHHOro MOAYMS €CTb KOHTPOMb OOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHamoroBoro
curHana Ha 10% 3a pguanasoH, KOTOpbIM ycTaHaBnuBaeTcs npu kanubposke npubopa, Moaynb
nocbINaeT curHan perynaTopy o HeJOCTOBEPHOCTU AaHHbIX B KaHane. [pu 3ToOM ecnu curHan Huke
ananasoHa nsmeHenusi Ha gucnnee NMNAPAMETP roput ErrlL, npw NpeBbILLEHUN JaHHOro AnanasoHa
Ha aucnnee MAPAMETP roput Err~H. B oBoux cnyyasx reHepupyeTcsi cobbiTue «paspblB MUHAN
CBS131 C 4aT4YMKOM».

3. MapameTpbl kanubposku. OnpenensitoT TOYHOCTb KaHana M MEHSTCA NpW 3aMeHe AaTyuka unm
nepexode Ha gpyroi Tun gartymka. NoppobHee o kanubpoBKax aHanoroBbIX BXO4OB CMOTpUTE B
pasgene 11.

4. 3kcnoHeHumanbHbI MUNbTp. PUNbLTP NCNoNb3yeTcs AnA nogasnexHnsa «apebesra» nHavkauun. Takke
PUNbTP MOXET MCMONb30BaTLCA AN NoAaBneHus nomex. OnpegensieTca napameTpom «locTosiHHAsNA
BpeMeHU LmdpoBoro gunsTpay.

5. Mopagynb matematudeckon o6paboTku curHana. ITOT Moaynb nuHeapusvMpyeT W Macwtabupyet
BXOASLMIA CUrHan cornacHo 3afaHHOW Mnofb3oBaTernemM HOMUHANbHOW CTaTUYECKOW XapaKTepUCTUKM
AaTymka, KOTopbI NMOAKMIOYEH K JaHHOMY Bxoay. ViMeeTcs B BUAY, YTO MMEHHO 34ech BbiOMpaeTcst Tvn
NOAKMIOYEHHOTO K KaHany pfatyuka. Takke B 3TOM MoAyne eCTb BO3MOXHOCTb MW3BMeYeHust
KBaZpaTHOro KOPHS M3 BxoAswero curHana. Nonb3oBaTtenb MMEET BO3MOXHOCTb JIMHEApu3oBaTb
CurHan no co6CTBEHHOW KPMBOW NHEApU3aLum.

6. Tabnuua koopavHaT nuvHeapu3auum curHana. [aHHas Tabnvua onpegensieT  KOOpAMHaThl
Nnonb30BaTENbCKON NMHEapu3aLmu.

MpumeyvaHwue:

1. Tlpu BbIbOpe Tuna AaTuMka C 3afAaHHbIM AManasoHOM M3MepeHus, B Moayrne MacluTabuposaHus
curHana napameTpbl BbICTaBMATCS aBTOMATUYECKN U M3MeHeHWe nx 3abnokmpoBaHo.

2. [Mpwn nHTEpdENCHOM BBOAE HACTOMKN MOAYNSA HOPManu3aumm n (unbTPOB HE MMEIOT CMbICNa, Tak Kak
curHan no nHtepdericy nepegaeTcs cpasy B MOAynb Matematuyeckon obpaboTku curHana.
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5.6.3 BbluucneHue pasHOCTU U BIIAXHOCTH

MTP-44 umeeT BO3MOXHOCTb HaXOAUTb Pa3HOCTb MeXay aHanorosbeiMu curHanamu Al1 n Al2:
AAl = Al1 - Al2

Onepaunsi BblMMTaHUS MPOMCXOAMT nocre o06paboTkum curHanoB OGnokamn 06paboTKM aHanoroBoro
curHana. [Ons KOppeKkTHOWM peanu3aumm [aHHOW YHKUMM Heobxoammo cobniogeHune, criefyloLwmux YCroBUiA:
napameTpbl LWKan (Ha4ano M KOHel LWkanel) UM geunmansHoro pasgenutens BxogoB Al1 n Al2 OomkHbI
COOTBETCTBOBATb APYr APYrYy, T.e. HACTPOWKU NapamMeTpOB AOMKHbI ObITb OANHAKOBLIMU.

MTP-44 moxeT BblMUCNATb BRAXHOCTb, Kak dyHkumio Bxodos Al1 n Al2. BnaxHocTb BbluMcnseTcs
NCUXPOMETPMUYECKMM METOOOM, KaK 3aBMCUMOCTb MeXAdy MnoKa3aHUsMW Cyxoro MeTpa M pa3HOCTW Temnepartyp
CYXOro 1 BNaXHoro TepMOMETPOB.

Cyxol TepMomeTp nopkrnoyaeTcs K Bxoay Al1. BnaxHbln TepMoMeTp noakmnoyaeTcs K Bxoay Al2.

Takum obpasom, PYHKLUS BNAKHOCTU MOXET ObITb NpeACcTaBneHa crefyowmnm obpasom:

¢ = F[Tcyx; (Teyx — Tenax)] = F[AI1; (Al1 — Al2)].

Kak 1 B pyHKUMM BbIYMCNEHNA pasHOCTW: MapameTpsbl WKan v geuumanbHoro pasgenutens sxogos All n
Al2 ponXHbl ObITb OANHAKOBLIMMN.

3HayeHVsa 1 ananasoHbl U3mMepsemMon BnaxHoctn B %, TemnepaTtyp u ncmxpoMmeTpuyeckas pasHocTb AT
(Tcyx-Tenax), "C npeacTaBneHbl B Tabnuue 5.1.

Tabnvua 5.1 - 3HayeHus u ananasoHbl U3MEPSEMON BIaXXHOCTW, B % 1 TeMnepaTtyp
Teyx, McuxpomeTtpuyeckas pasHocTtb AT (Tcyx-TBnax), °C
Clo|1|2|3|4|5|6|7]|8]|9]|10{11]12|13|14|15|16|17|18|19|20|22|24|26|28|30

30 |100({93|87|79|73|66|60|55|50|44|39|34(30(25[20|16
32 |100|94|87|80|73|67|62|57|52|46|41|36(32|28|23|19|16
34 |100|94|87|81|74|68|63|58|54|48(43(38(34|30(26|22|19|15
36 |100(94|88|81|75|69|64|59|55|50(45(40(36|32|28|25|21|18|14
38 |100|{94|88|82|76|70|65|60|56|51(46|42|38|34|30|27|24|20|17|14
40 [100|94|88|82|76|71|66|61|57|53|48|44|40|36|32|29|26|23|20|16
42 |100|94|89|83|77|72|67|62|58|54|49|46|42|38|34|31(28|25|22(19|16
44 1100|94|89|83|78|73|68|63|59|55|50|47|43|40|36|33|30(27|24(21|18
46 [100|94|89|84|79(74|69|64|60|56|51|48|44|41|38|34|31(28|25[22|20|16
48 [100|95|90|84|79(74|70|65|61|57|52|49|46|42|39|36|33 (30|27 (24|22|17
50 |100(95|90|84|79|75|70|66|62|58|54|50(47|44|41|37|34|31|29|26(24 (19|14
52 |100(95|90|84|80|75|71|67 |63 |59|55|51|48|45|42|38|36|33|30|27(25|20|16
54 |1100|{95|90|84|80|76|72|68|64|60|56|52|49|46|43|39|37|34|32|29|27 (22|18 |14
56 |100(95|90|85|81|76|72|68|64|60|57|53|50|47|44|41|38|35|33|30(28|23(19(15
58 |100|{95|90|85|81|77|73|69|65|61|58|54|51|48|45|42|39|36|34|31(29(25(20(17
60 [100/95|90|86|81|77|73|69|65|61|58|55|52|49|46|43|40|37|35(32(30(26(22(18|14
62 [100|95|91|86|82|78|74|70|66|62|59|56|53|50|47|44|41|38|36(33(31(27[23[19|16
64 |[100|95|91|86|82|78|74|70(67|63|60|57|54|51|48|45|42|39|37|34(32(28(24|20(17
66 [100|/95|91|86|82|78|75(71|67|63|60|57|54|51|49|46|43|40|38|35(33(29(25(22(18|15
68 [100|95|91|87|82|78|75|71|68|64|61|58|55|52|49|46|44|41|39|36(34(30({26(23|[19|16
70 |100|96|91|87|83|79|76(72|68|64|61|58|55|52|50|47|44|41|39|37|35(31|27(24|20|17
72 |100|96|91|87|83|79|76(72|69|65|62|59|56|53|50|47|45|42|40|38|36(32|28(25(21|18
74 1100|96|92|87|84(80|76|72|69|65|63|60|56|53|51|48|46|43|41(39(37(33[29(26(22|19
76 |100|96|92|87|84(80|77|73|70|66|64|61|57|54|52|49|47|44|42|40(38(34|30(27|23|20
78 |100|96|92|88|84(80|77(73|70|66|64|61|58|55|53|50(48|45|42(40|38(34|31|27|24|21
80 [100|96|92|88|84(80|77|73|70|66|64|61|58|55|53|50|48|45|43(41(39(35[31(28(25|25
82 |100|96|92|88|84 (80 |77|74|71|67|65|62|59|56|54|51|49|46|44|42|40(36|32(29|26|23
84 |100|96|92|88|84 (80 |77|74|71|68|65|62|59|56|54|51|49|46|44|42|40(36|32(29|26|23
86 |100/96|92|88|84|80|78|75|72|69|66|63|60|57|55|52|50|47|45|43|41|37|33|30(27|24
88 |100|96|92|89|85|81|78|75|72|69|66|63|60|57|55|52|50|48|46|44|42|38|34|31(28|25
90 |100|97|93|89|85|81|79|75|72|69|66|63|61|58|56|53|51|49|47|45|43|39|35|32(29|26
92 |100|97|93|90|86|82|79|76|73|70|67|64|62|59|57|54|52|50|47|45|43|39|36|33 (30|26
94 |100|97|93|90|86|82|79|76|73|70|67|65|62|60|57|54|52|50|48|46|44|40|37|33(30|27
96 |100|97|93|90|87|83|80|76|73|70|68|65|62|60|58|55|53|51|48|46|44|41|37|34(31|28
98 |100|97|93|90|87|83|80|77|74|71)|68|65|63|60|58|55|53|51|49|47|45|41|38|34(31|28
100 |100(97|93|90|87|83|80|77|74|71|68|66|63|61|59|56|54|52|49|47|45|42|38|35|32|29
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—  TlpuMevaHne: BbIICITEHNE PA3HOCTY W BITAXKHOCTW OCYLLECTBISIETCS TOJIBKO M0 aHallorOBEIM BXO4am AlT
n Al2. Heobxogyumo nOoMHWTL 06 STOM M MNpPaBUBHO MNOAKMYATL CYXOW W BRaXHbIA MeTpbl AN
N3MEPEHUS BITAXXHOCTU.

5.6.4 PaboTa aHanoroBbIX BbIXO40B

Perynatop MTP-44 B 3aBMCMMOCTM OT 3aKaszaHHOW KOHUrypauum wuMeeT OT OOHOro A0 YeTblpex
aHanoroBbIX BbIX0A0B. KOnM4ecTBO BLIXOAOB 3aBUCUT OT NPMMEHSIEMOro Moaynsi pacumperms. MTP-44 nveet oguH
©a30BblI aHANOroBLIN BbIXOA,

AHanorosble BbIXodbl MOTyT paboTaTb B ABYX peXMMaXx:

1. PetpaHcmuccua (npsmas nepegadya ¢ MacwrtabvpoBaHWeM) BXOOHOIO aHanoroBoro curHana Ha
BbIXOZ;
2. Bbixopa aHanorosoro NO-perynatopa.

Mpu ncnonb3oBaHNM aHanoroBoro BbIXOA4A B PEXUME PeTPaHCMMUCCUMU, UCTOYHUKOM CUrHana MoxeT ObiTb
nobon aHanorosbli BxoA. [Mpn paboTe BbIXOAa B pexume PeTPaHCMUCCUSI BaXKHbIMW MapameTpaMu SBNSIOTCA:
«3HayveHne BxogHoro curHana pasHoe 0% BbIXOOAHOro curHana» u «3HayeHue BxogHoro curHana pasHoe 100%
BbIXOAHOrO CurHana». OTUMKW napameTpamn JOCTUraeTcs macltabupoBaHWe BbIXOAHOMO CUrHana OTHOCMTENbHO
BXOAHOro. Takum o6pa3om MOXHO peanu3oBaTb BbIBOA aHanoroBOro curHana, Kotopbin 6yget noBTopaTb opmy
CurHana noAknioYeHHOro Ha Bxo4 6roka aHanoroBoro BbiIBOAA, HO Ha ero onpegerneHHom gnanasoHe. PucyHok 5.4
unncTpupyeT paboTy aHanoroBoro BbIBOAA B PEXMME PeTPaHCMUCCHS.

PucyHok 5.4 — Paboma 6s10ka aHa/10208020 8b1800a 8 pexume pempaHcMuccuu

Kak BugHO 13 pucyHka 5.4 6rnok o6paboTkm HopMmMpyeT BXOAHOMW curHan, npuesoas ero B guanasoH 0 —
100% BbIXOAHOrO curHana. B 3aBMCMMOCTM OT TWNa BbIXOOHOrO curHana 310 OyAeT BblpaXaTbCs B SMEKTPUYECKUX
curHanax Ha knemmax KB3. Hanpumep, aHanoroBbin Bbixog umeeT kanubposky 0 — 10 B. B atom cnydvae npwu
curHane 50% u3 6roka obpabotkm AO Ha knemmax KB3 yctaHoBuTCcA HanpsxkeHne 5B.

M3 pucyHka BugHo paboTy napaMeTpoB «3HayeHne BXOAHOro curHana pasHoe 0% BbIXOOAHOro curHana» u
«3HayeHne BxogHoro curHana pasHoe 100% BbixogHoOro curHanay». [laHHble napameTpbl n3o06paKeHbl Ha PUCYHKE
NYHKTUPHBIMKU NUHUAMKN B Gnoke obpabotkn AO. Takum obpa3oM, Ha aHanoroBbii BbIXOA MOXHO MofaTb TONbKO
MHTEPECYIOLLYI0 YacTb BXOAHOIO curHana.

Mpun ncnonb3oBaHMM aHaNoroBoOro Beixo4a B pexuMe Bbixoga aHanorosoro MNMU-perynatopa NCTOYHUKOM
CurHana ecTb BbIXof perynsatopa, npuyem 3gecb HabnwpaeTcs CTporoe COOTBETCTBME HOMepa perynstopa v
HOMepa aHaroroBoro Bbixoda. Takum o6pa3oMm, NepBbIV aHanNoroBbI Bbixod OyaeT pabotaTh B pexume Bbixoda
MNO-perynsTopa TONLKO AN NEPBOro perynsatopa, BTOPOM — TOMbKO CO BTOPbIM PEerynsaTtopoMm, u T.4. 3JTO
06CTOATENBCTBO HYXKHO YUMTBIBATh NPY NMPOEKTUPOBAHMM U MOAKITFOYEHUN BHELLUHUX COEANHEHWIA.

MepeknioyeHne pexuMoB paboTbl aHarnoroBOr0 BbIXO4a OCYLLECTBNSAETCH asToMatudecku. [lpu
BKIIOYEHUN perynaTtopa B pexum aHanorosoro [L-perynsatopa, COOTBETCTBYIOWMIA aHamNoOroBbl  BbIXOA
aBTOMaTMYECKM BKIOYAETCs B pexuMm paboTbl «Bbixon aHanorosoro MWMO-perynatopa». Ecnu ke B KOHType
BbiGpaH Noboi Opyro TN perynstopa, TO BbIXOA4 aBToMaTuyecku paboTaeT B pexume «PeTpaHcmuccusi» ¢
yKasaHHbIM UCTOYHNKOM aHarioroBoro curHana.

MpumevaHue:

1. MapameTpbl HACTPOWKM paboTbl aHANOrOBbIX BLIXOAOB CrPYyNnMpoOBaHbl Ha YPOBHE 4;

2. [Ons koppeKTHOM paboTbl aHamnoroBblX BbIXOAOB OHW [AOMKHbI ObiTb OTkanubpoBaHHbl. [ns
AononHuTenbHoM nHgopmMaummn cmoTtpuTte «11 Kanmbposka 1 nposepka npnbopay;

3. Perynatop MTP-44 umeeT Tonbko oanH 6a30BbIi aHanNoroBbl Bbixod. [ns yBeNUYeHUs Konnyectsa
AO npuMeHslTCS MoAynu pacwmpeHns. HyxHo crneguTb 3a NpaBuiibHbIM YKasaHMeM HoMepa Moaynst
B MapameTpax KoHurypaumm Moayns.
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5.7 PaboTta nporpaMMHOro 3agaTtymka
5.7.1 NpuHUMN paboTbLI NPOrpaMMHOro 3agaTyuka

Perynatop MTP-44 umeeT CUMHXPOHHBIM nNporpaMMHbIi 3agatymMk. C MOMOLbIO [aHHOro 3ajaTtyuka
peanuavpyeTcs yHKUMS NPOrpaMMHOro ynpasneHus. 3agaTynk umeeTt 8 npodunen Kaxabii U3 KoTopbix umeeTt 48
cermMeHToB (waros). Ana kaxgoro npoduna Bpems OAMHAKOBOrO NO-NOpsAaKy HOMepa cerMeHTa WAEHTUYHoe, TO
€CTb 3a4aTyvMK CUHXPOHHBLIN. [lepexod Ha credyloWuWin Wwar nporpaMmbl 3adaTyMka OCYLLECTBSETCA Ha BCeX
npodunax ogHOBPeMEeHHo. MimeeTcsi BO3MOXHOCTb BbiIBOpa NOrvkv nepexoda Ha crieayoLmi Wwar nporpamMmvbl.

PucyHok 5.5 — lNpumep npoghurnsa u ceameHma npoepamMmMHO20 3adam4yuka

Ha pucyHke 5.5 npvBeageH npumep npodmna nporpamMmHOro 3agartymka. MakcumarnbHoe KonuyecTso
cermeHToB Ha npodwune — 48. Monb3oBaTenb MeeT BO3MOXHOCTb UCMOMb30BaTb TOMLKO HEOBX0AMMOE KONMYECTBO
LIaroB (CermMeHToB) NporpamMmmbl. KonnyecTBo MCnomnb3yemMblX CErMEHTOB 3afaeTcs Ha ypoBHe 9 KOHurypauun.

HavanbHas Toyka npodunent, obo3HavyeHHasa Ha pucyHke kak SPO, 3agaeTcs Ha ypoBHe 7 KOHurypauun.

Y3anosble To4ku npodmnen YOO — Y47 3agatoTtcd Ha yposHe 11.

I Tlpogumy npozpaMHE20 3000MmHUKa ) Buxod
npogung 8
Buxod
npoguag 2
Buxod
npogung 7
bBxad }
ynpabnaoiyu FHerus urHmepbanol Bpemery v yonabid nepexada- -
nepexadamy | |
- | } o0 1ar ‘ 1oz a3 104 te H7

PucyHok 5.6 — Cmpykmypa npoegpaMmMHO20 3adamyuka

Ha pwucyHke 5.6 nokasaHa CTpykTypa nporpaMMHOro 3agaTuyuka. [lporpammHbI 3agaTtyMk umeeTt 8
npodunen, KOTopble 3a4aloTca Nonb3oBaTerieM NocpeACTBOM yKasaHusi opaMHaT y3noBbIX Todek npoduns. Takke
NporpaMMHbIA 3aJaTyvk MMeeT BXOA, KOTOPbIA ynpaBnsieT JNIOrMKoW rnepexoda Ha criedylowmid Lwar nporpammel,
ecnu NpUMeHsieTcs ogHa 13 BO3MOXHBIX NMOTMK nepexoaa:

— N0 JOCTUXEHUN napameTpa,
— N0 JOCTUXEHUN BPEMEHW UMK JOCTWKEHUN napameTpa,
— N0 JOCTUXEHUN BPEMEHW U JOCTUXKEHWUM NapameTpa.
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5.7.2 PexxnMbl paboTbl NPOrpaMMHOro 3agaTymka

MporpammHbIf 3agaTynk B npouecce paboTsl perynstopa MTP-44 nveet 4YeTbipe pexumbl paboThbi:

Run — coctosHne nporpamMMHOro 3agatyuka, npu KOTOPOM MAET OTCYET BPEMEHU U U3MEHSIOTCA HOMepa
waros nporpammbl. [pu 3TOM M3MEHSIOTCA BbIXOAa MNpodwnen B COOTBETCTBUM C 3a4aHHOW MpPOrpaMMon
nonb3osaTens. MNepexobl Ha CneayroLWUi War NporpamMmmbl OCYLLIECTBASIOTCSA MO BbINOMHEHWIO YCNOBUI Nepexoaa.
Ecnu Bpems wara BbILWNO, @ YCNOBME nepexoda Ha CneayroLlwmnin Wwar nporpaMmmbl He BbIMNOMHEHO, TO 3aropaeTcs
unHamkatop ALM v nporpamMMHbI 3afaTyumKk XOET noka He BbIMOSHUTCA YCNoBMe. 3TO OCHOBHOMN pexum paboTbl
nporpaMMHOro 3agartyvika, npu Hem OCYLLEeCTBNSeTCS nporpammHoe ynpasneHme. C OAaHHOro pexvma BO3MOXEH
nepexon, kak B pexum «Wait», Tak 1 B pexxum «Stop».

[Mocne nycka nporpaMMHOro 3agatyvMka B paboTy OH HadvMHaeT paboTy c napameTpa «HavanbHoe
3HayveHne nNpoduna NPOrpamMmmMHOro 3agaTymnka.

Wait — nporpammHbI 3agaTyuvMK HaxoauTCa B pexmme oxugaHus. [pu 3TOM COCTOSHMS BbIXOAOB
npodoumnen octalTca HEM3MeHHbIMU. Bpems cerMeHToB nporpaMMbl OCTAHOBMEHO. 3HaYeHWe BbIXOAO0B Npodunen
nNporpaMMHOro 3agaTyMka W 3Ha4YyeHue OCTaBLUErocs BPEMEHW Liara U ero Homepa paBHbl COOTBETCTBYIOLLMM
3HayeHnsiM Ha MOMeHT nepexoga B pexum Wait. C gaHHOro pexxuma BO3MOXEH Nnepexoa, kak B pexum «Runy, Tak u
B pexum «Stop». MNepexon B pexum «Runy» o03HavyaeT BO306HOBNEHNe paboTbl NPOrpaMMHOro 3agaTymka C TeKyLMX
3HaYeHU BpeMeHW, Homepa Luara v BbIX040B Npodunen.

B pexvme Wait nmeetcsa cnegytowine BO3MOXHOCTU:

1. C nomouibto knasumin [NekHT] nnu [Nekn!] nMeeTcs BO3MOXHOCTL MPOCMOTPEThL BCE Liark W yCrosus
nepexoAoB NPOrpaMMHOro 3agaTtyvka.
2. MOXHO M3MEHUTb YCTaBKY BPEMEHW HE TEKyLLeM Luare nporpaMmMHOro 3agaTtymka (HaxaTb knasuwy [3BA]

W ycTaHoBUTb knasuwamu [A] —Oobwe” n [ V] -MeHblue” 3HadyeHne).

MpumeyaHue k pexumy Wait:

e  /3veHeHMTb Bpems Liara NporpamMMHOro 3ajartyvMka BO3MOXHO NULb AN TeKywero (akTMBHOMO) Liara
nporpaMMHOro 3agatyvka. [Ins ocTanbHbIX LWaroB NporpaMmmMbl BO3MOXEH TOSbKO UX MPOCMOTP.

e 3meHeHMe Norvku nepexona BO3MOXHO TOMbKO MOCPEACTBOM KOHurypauum npubopa.

e l3ameHeHne umeeT cuny TONMbKO AN Tekyllero ceaHca paboTbl nporpaMmHoro 3agatuuka. [pu
nepesanycke U1 NoBTOPHOM 3arycke NporpaMMbl NOMb30BaTENS U3MEHEHNE HE COXpaHsieTcs. iameHeHue
BPEMEHM Luara CNyXuT AN «OOHOPa3oBOro» MOOKOPEKTUPOBaHMA paboTbl nporpaMmmbl. Ecnu aaHHble
M3MEHEHUS HOCAT CUCTEMATMYECKUA XapakTep, TO HYXXHO W3MEHATb BpeMs Liara MOoCPeACTBOM
KoHpurypauum npnbopa (yposeHs 10).

Stop — pexwum, korga nporpaMMHbIA 3a4aTyMK NpPeKpallaeT BbINOSMIHEHME MPOrpaMmbl U NEPEXOAUT Ha
Hayano nporpamMmbl nonb3oBaTtens. [pu 3TOM Tekyllee 3Ha4YeHue BbixoAa nNpodunen, ocTaBLIeecss Bpems wara, u
Lar nporpaMMHOro 3agaTtyuka cOpacbiBalOTCS M YCTaHABMMBAKTCS UX HayanbHble 3HayeHus. Bbixoga npodunen
npy 3TOM CTaHYT paBHbl 3HA4YeHWsIM napameTpa «HadanbHOe 3HayeHve npodunsa MPOrpaMMHOro 3adaTdvkay.
MepeBoa nporpammHoro 3agatyuka perynatopa MTP-44 B pexum «Stop» dakTuyecku o3HavyaeT NoAroTOBKY
perynsatopa K HOBOMY 3anycky nporpammbl nonb3oBatens. C AaHHOro pexvma BO3MOXEH NEPexXon, Kak B PEXUM
«Runy, Tak n B pexmum «Waity. lNepexon B pexum «Waity nmeetr cmucn TOMNbKO ANs NPOCMOTPa BPEMEHHbIX
WHTEpBarioB NPOrpaMMHOro 3aaTyuka 1 UX N3MeHeHUsI.

End — nporpaMMHbIN 3agatyvK BbIMOMHWA NpOrpaMMy MONb30BaTeENsd U HAXOAMTCH B PEXUME «KOHeL,
nporpamMmbl». 3Ha4yeHMs BbIXOAOB NPodunen paBHbl NOCNeOHUM 3HAaYEHUsIM NporpaMmbl nonb3oBaTtens. C AaHHOro
pexvma BO3MOXEH Nepexof TOMbKO B peXxum «Stop».

[porpammHbIN 3a4aTynK MOXET HaxoauTcsa B cocTosHuM «End», «Waity» mnmn «Stop» HeorpaHuyeHHO
ponroe Bpemsi. Bpewmsi coctosiHus «Run» 3aBMCMT OT nporpammbl, 3afaHHOW nonb3oBaTenem, uwnuM ot
obecneyveHns BbINOHEHWIA YCIOBUI Nepexoaa.

http://www.microl.ua e MTP-44 ver.84.20 e [IPMK.421457.204 PO u3m. 1.13, 13.02.2013




000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

26

5.7.3 YcnoBua nepexoga NporpaMMHOro sagatymka

5.7.3.1 YcnoBusa nepexoaa

[porpamMMHbIN  3a4aTynk MMeeT BO3MOXHOCTb MNepexoauTb K cnegywuiemy wary nporpammbl  no
HECKOJ1IbKMM yCrnoBuaAM nepexoaa. Ycnosus nepexopa, nHgunumnpyemMble COOTBETCTBYHOLLMMU CBETOAMOOHbIMU
MHOUKaTopamMun, MoryTt ObITb cnegywwmmn:

— N0 JOCTUXEHUUN BPEMEHMN,

— MO JOCTUXEHUN napameTpa,

— N0 JOCTUXEHUN BPEMEHW UMK JOCTWXEHUN NapameTpa,
— N0 JOCTUXEHUWN BPEMEHU U AOCTMXEHUN NapameTpa.

[aHHoe ycnosue MHaANLMPYeTCs COOTBETCTBYIOLUM CBETOANOAHBIM MHOANKATOPOM:
TM — no BpeMeHwu,
PV — no napameTpy,
OR — no BpemeHu unv napameTpy,
AND - no BpemeHu 1 napameTpy.

1) B nepBoM cny4yae - nepexof NPOrpamMMHOrO 3agaTtyuka K Criefylollemy Luary OCyLUecTBRsieTcs no
UCTeYEeHUN BPEMEHW, YKa3aHHOM B NapameTpe Luara NporpamMMHOro 3agaTyvka.
[JaHHbIiA pexuM NpUMEHSIETCS AN BbIAEPXKKW PasfMYHbIX UHTEPBANOB BPEMEHN.

2) Bo BTOpOM cnyyae - nepexof NporpaMMHOro 3agaTyuMka K criedyloLlemMy Liary ocyLlecTBrseTcs npu
OOCTUXXEHUN NapamMeTpPoOM 3aJaHHOIO 3HaYEeHUS.

[aHHbI pexum npuMeHsieTcs Ana 3agaHns 00bekTy onpefeneHHoro pexvma paboTsbl, T.e. JOCTMKEHWE
napaMmeTpom onpeaeneHHon nocneaoBaTenbHOCTU 3HAYEHWUIA.

lMepunon BpemeHn Ha AaHHOM Lare o3HavaeT BpeMs TanM-ayTa, B TeyeHue KOTOpOoro oxugaercs
OOCTUXKeHne HeobxoauMMoro 3HauveHusa. Ecnn Bpems Tanmm-ayTta MCTEKNO, a napamMeTp He OOCTUr 3afaHHOro
3HayeHus1 — cpabaTbiBaeT curHanu3aums (CBETUTCS CBETOAMOAHbIN uHAamkaTop ALM) 1 mporpamMmHbIN 3agaTyvk
xaeT. NporpaMMHbIA 3a4aT4MK OCTaHETCS B 3TOM COCTOSIHUM, MOKa napaMeTp He AOCTUTHET 3aJaHHOro 3HaveHus
Unn onepartop C nepeaHeln NaHenu nepeseaeT 3a4aTynK Ha OPYron Lwar.

3) B TpeTtbeMm crniyyae - nepexoq NpPOrpaMMHOro 3agaTyuka K creayloLleMy Lary OCyLIeCTBSeTCs npu
poctumxkeHun Bpemenn UIU goctmxkeHun napameTpom 3a4aHHOrO 3HaYeHus.

4) B yeTBepTOM cry4ae - nepexo/ NporpaMMHOro 3aartyvka K creayLlemMy Liary ocyLlecTBSieTcs npu
JOCTWWKEHUM BpeMeHU U JOCTMKEHUM NapamMeTpoM 3a4aHHOMO 3HaYEHMS.

MpumeyaHue: [lMepexonbl NporpaMMHOr0 3agaTynka MOryT ObiTb KOMOWMHMpOBaHHbLIE, Hanpumep, 1-i
nepexoq oOcywecTBAseTca No napameTpy, 2-i nepexod OCyllecTBNAeTcs Mo BpemMeHw, 3-n  nepexoa
OCYLLIECTBNSAETCA N0 BPEMEHM U AOCTWXKEHUN NapameTpa, W T.4. B nobor kombuHaumu.

Tabnvua 5.2 — BeinonHeHve ycnosuii nepexoaa

Yenosue ™ PV OR AND

CobbiTne

CobbiTne «[locTmkeHne
napamMeTpom 3agaHHoro + - + + - + + - + + - +
3HaYeHUs»

Co6biTne «OKoHYaHue
BbINONHEHMS BpeMsl Lara» + + - + + - + + - + + -

Mepexon Ha cnegyrowmmn

war Oa Oa Het | Aa Het | Oa DOa Oa Oa DOa Het | Het

MpumeyaHune: Ecnum HM oOHO M3 COGLITUA He aKTWBHO, TO MEepexod Ha Creaylwuin war He
ocyuiecTenseTcs.

5.7.3.2 NMapameTp, ANsA ocyLleCTBIEHUS NOrMKN NepexoaoB NPorpaMMHOro 3agaTtyuka

Ycnosua nepexodoB MOTYT OCYLUECTBATLCA Kak MO perynvpyemMomMy, Tak WU Mo Heperynmpyemomy
(npousBonbHOMY) napameTpy. [aHHbI napameTp onpegensietcs Ha ypoBHe 9 «HacTpoika nporpaMmMHOro
3agjartyuka» B napameTtpe «HoMmep KOHTypa ynpaBreHus Ang ynpasneHnd nepexogamm nporpamMmMHOro 3agatyuka.
O6paTnTe BHMMaHMe, YTO AaHHbIN NapamMeTp onpeaensieT He cam napameTp, a KOHTYp ynpaBneHus. OTO 3HAuuT,
4YTO NapaMeTpoM [Afsi OCYLLECTBMNEHUS nepexonoB OyaeT napameTp, KOTOPbIN NOAKIOYEH K YKa3aHHOMY KOHTYpY
yrnpaBneHus pucyHok 5.7. Mcxoas M3 9TOro MOXHO CkasaTb YTO CyLeCTBYeT CTporasi NpuBsi3ka HOMepa KOHTypa
ynpaBneHuss K HOMepy MNporpaMMHOro 3afaTyuka. YnpaBneHue nepexodamy NporpaMMHbIX 3aaTynkoB OyaeT
NPOUCXOAUTb MO YCIMOBUAX M MO TOYKax Npodunsd nNporpaMMHOrO 3agaTyuuka, KOHTYp perynmpoBaHust KOTOPOro
OyneT BbIOpaH Kak ynpaBnsaloLWmMi NporpamMmMHbIM 3a4aTYNKOM.
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KoopauHaTtbl
Bpemenu M3 n
ycroBusi nepexoga

Al (YpoBeHb 10)

AIZj

A|3_L. FHE IJJEV

Ald—® <« KoHTyp | MporpammHiia

. ynpasnexus 1[TF ?|3apatumk 1

AIG—F.I 1

Al7 =

Al8 KoopauHaTthl
M31

(YposeHb 11)

PucyHok 5.7 - CmpykmypHas 6510k-cxema pabombi npogpamMMHO20 3adamyuka

Ecnn koHTyp ynpaeneHusi HacTPOEH Kak perynstop, TO ycrosue nepexoga GyaeT OcylecTBNAeTcs no
perynvupyemMomy napameTpy. Ecnu xe KOHTyp ynpaBrneHus KOH(UIypuMpoBaH kak MHAMKATop, TO YCroBue nepexona
Oy[eT ocyluecTBrsieTCs MO Heperynupyemomy napametpy. [Mpy 3TOM nogpasyMeBaeTCsi YTO Heperyrmpyembii
napameTp KakuM-To o6pa3om ByaeT U3MeHsITCA U yOOBNETBOPSATb YCIOBUSIM Nepexoaa.

5.7.3.3 flocT>keHMe napamMeTpoM 3aflaHHOIroO 3Ha4YeHUs

Mpu pabote perynatopa MTP-44 gnsa BbINOMHEHWSA YCNOBUW Nepexoda C Lara Ha Liar BaXHoe 3HayeHune
umeet cobbiTne «[ocTkeHne napameTpoM 3afaHHOro 3HadeHus». OnpegeneHve «[JOCTkeHWe napameTpoM
3aaHHOro 3Ha4YeHUsA» B KOHTEKCTE NMOMVKU nepexoda NPorpaMMHOro 3agaTynka o3HavaeT cnegyloLlee:

1. Ecnu koopavHata Hayana akTUBHOrO CermMeHTa YMucneHHo Oornblue KOOpAMHaThl KOHLA 3TOro

cerMeHTa, TO cobbiTne «[oCTuxeHne napameTpoM 3aJaHHOro 3HadeHus» OyaeT akTMBHO, ecnu
napameTp CBSI3aHHOrO KOHTypa ByaeT paBHbIM UMM MEHbLUNM KOOPAUHATbLI aKTUBHOMO CermeHTa.

2. Ecnu KoopavHaTta Havana aKkTMBHOMO CErMeHTa YMCIIEHHO MeHbLUe KOOpAMHaTbl KOHUA 3TOoro
cermeHTa, 10 cobbiTve «[JOCTVXKEHWe napamMeTpoM 3afaHHOro 3HauyeHus» OyaeT akTUBHO, ecru
napameTp CBSI3aHHOIO KOHTypa ByaeT paBHbIM UM GOMbLLEM KOOPANHATLI aKTUBHOIO CErMeHTa.
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3. Ecnun koopavHaTta Hadana akTMBHOIO CerMeHTa paBHa KoOpAuHaTe KOoHUa 3TOro CermMeHTa, To cobbiTne
«[JoCcTXKeHne napamMeTpoM 3aJaHHOro 3HaA4YeHUA» He 6yneT aKTUBHO HUKoOrpga. |_|03TOMy Aana Takmx
cny4dyaeB He crieayeTt NpuMeHATb NOruky nepexoga c yvyactnem cobbITns «[loCTMXKEHNE napamMmeTpom
3a4aHHOIo 3Ha4YeHuaA».

Mcxoas v3 BblleckaszaHHOro, Nonb3oBaTeNb AOMMKEH COCTaBNATb NPOrpaMMy KOPPEKTHO! M NpuMeHsiTb
TONbKO HEOBXOAUMYIO NOTUKY Nepexoaa.

5.8 brok-cxema KOMMyTaLUMU KOHTYPOB yrnpaBrieHns perynatopa MTP-44

Brnok-cxema koMmmyTaLun KOHTYpoB ynpasneHnsa 1 — 4 perynatopa MTP-44 npvBegeHa Ha pucyHke 5.8.
Brnok-cxema koMmmyTaLun KOHTYpOB ynpasneHnsa 5 — 8 perynatopa MTP-44 npvBegeHa Ha pucyHke 5.9.

PucyHok 5.8 - CmpykmypHasi 6r10K-cxema KOHmMypos ynpasneHusi 1 — 4 peaynsmopa MTP-44

Ha pucyHke 5.8 mokasaHO CTpPYKTypy TONbKO NEPBOro KOHTypa yMNpaBneHWsi, HO Takas e CTPyKTypa
crnpaeBeanvBa U Ans KOHTYpPoB 2 — 4. HyXHO nuWb y4YWTbIBaTb HanvyMe MOAYyNs PaclUMPEHUs U aHaroroBbIX
BbixogoB AO2 — AO4. Ecnn moaynsi paclumMpeHusi C aHanoroBbiM1 BbIXOA4aMM HET UMW HE BCE aHanoroBble BbIXOAA
€CTb, TO CTPYKTypHasi Grok-cxeMa KOHTypa, B koToporo HeT AO TpaHChOpMUPYETCS B CXeMy U30OpPaXeHHy Ha
pucyHke 5.9.

PucyHok 5.9 - CmpykmypHasi br10K-Cxema KOHmMypoe yrnpasrneHusi 5 — 8 peaynamopa MTP-44
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Ha pucyHkax npuHaTbl 0603Ha4YeHns:
— NPUEMHWK aHanoroBoro curHana. K Hemy MOXHO MOAKMIOYUTL NI0GOM M3 UCTOYHWUKOB aHanoroBoro
curHana.
— WCTOYHMK AMCKPEeTHOro curHana. Moxet ObiTb MoAKNioYeH K Nobomy usmyeckoMmy AMCKPETHOMY
BbIXxoay perynstopa MTP-44.

BugHo, 4TO nNpodwunb XKECTKO MNpPUBA3aH K COOTBETCTBYIOLLEMY KOHTYpY YNpaBneHus, U B pexume
NporpaMMHOro ynpasreHUs Bbixod Npocduns ABNAETCA 3a4aHHOW TOYKOW perynsitopa (ecnu KOHTYp ynpaBneHus
CKOHCUIypUpOBaH Kak perynsrop).

Ecnu koHTYp ynpaBneHus ncnonb3yeTcsl Kak 2-X no3vumoHHbIn perynsatop unu MAO-WWM perynatop, To
KaK BbIXO[, PErynsaTopoB NCMOfb3yeTcs BbIxo, «bonbLiue» KOHTypa ynpaBneHus.

MepeknioveHne «PeTpaHcmuceus aHanoroBoro curHana» u «Bbeixog [M[-aHanorosoro perynstopa»
CMOTPU B «5.6.3 BbluncrneHme pasHOCTU U BIIAXKHOCTH

MTP-44 nmeeT BO3MOXHOCTb HAXOAWUTb Pa3HOCTb MeXAy aHanorosbiMu curHanamum Al1 u Al2:

AAl = Al1 - AI2

Onepaunst BblYMTaHUS npoucxoguT nocne o6paboTkn curHanoB 6rnokamu 06paboTkM aHanorosoro
curHana. [Ons KOppeKTHOM peanu3auum [aHHOM yHKUMKM Heobxoammo cobniogeHue, crnegylowmux YCroBui:
napaMeTpbl LWKan (Hayano W KOHeL Lkanbl) v AeuumanbHoro pasgenutenss BxogoB Al1 u Al2 gomkHbl
COOTBETCTBOBATL APYr APYry, T.€. HACTPONKM NapaMeTPOB A0MKHbI OblTb OAMHAKOBBLIMMU.

MTP-44 moxeT BblUMCAATb BNAXHOCTb, Kak dyHkuuio BxogoB Al1 u Al2. BnaxHocTb BbluMCnsieTca
NCUXPOMETPUYECKMM METOOOM, KaK 3aBMCMMOCTb MeEXAY MOKa3aHWsMU CyXOro MeTpa W pas3HOCTU Temnepartyp
CYXOro 1 BNaXXHOro TepMOMETPOB.

Cyxoi TepMomeTp noAaknoyaeTcs k Bxoay Al1. BnaxHbln TepMOMeETp NoAkNoyaeTcs K Bxoay Al2.

Takum obpasom, PYHKLUSA BNaXKHOCTU MOXET ObITb NpeAcTaBneHa credyowmnm obpasom:

@ = F[Tcyx; (Tcyx — Tenax)] = F[AI1; (A1 = Al2)].

Kak n B cpyHKUMM BbIMUCIIEHNS Ppa3HOCTU: MapameTpsbl WKan v geuumansHoro pasgenutens sxogoB Al1 n
Al2 nomkHbl ObITb O4MHAKOBbLIMU.

3HayeHVs 1 guanasoHbl U3MepPSIEMON BNaXHocTu B %, TemnepaTtyp M NncuxpoMmeTpudeckast pasHocTe AT
(Tcyx-Tenax), °C npeacrtaBneHbl B Tabnuvue 5.1.

Tabnuua 5.1 - 3Ha4YeHns 1 ananasoHbl N3MEPSEMOW BITAXXHOCTU, B % 1 TeMmneparyp
Teyx, McuxpomeTtpuyeckas pasHocTtb AT (Tcyx-Tenax), °C
c 0|(1/2({3[4(5(6|7(8|9(10(11|12(13|14|15|16|17|18|19|20|22|24|26|28|30

30 |100|93|87|79|73|66|60|55|50|44|39|34|30|25|20|16
32 |100|94|87|80|73|67|62|57|52|46|41|36|32|28|23(19|16
34 |100|94|87|81|74|68|63|58|54|48|43|38|34|30(26|22|19|15
36 |100|94|88|81|75|69|64|59|55|50|45|40|36|32|28|25|21|18|14
38 |100|94|88|82|76|70|65|60|56|51|46|42|38|34|30(27|24|20(17|14
40 |100|94|88|82|76|71|66|61|57|53|48|44|40|36|32(29|26|23|20|16
42 |100|94|89|83|77|72|67|62|58|54|49|46|42|38|34(31|28|25(22|19|16
44 |100|94|89|83|78|73|68|63|59|55|50|47|43|40|36(33|30|27(24|21|18
46 |100|94|89|84|79|74|69|64|60|56|51|48|44|41|38|34|31|28|25|22|20|16
48 |100|95|90(84|79|74|70|65|61|57|52|49|46|42|39|36|33|30|27|24|22 |17
50 [100(95(90|84|79(75|70|66|62|58|54|50|47|44(41|37|34(31|29|26(24|19|14
52 [100(95(90|84|80(75|71|67|63|59|55(51|48|45(42|38|36(33|30|27(25|20|16
54 [100(95(90|84|80(76|72|68|64|60|56|52|49|46(43|39|37(34|32|29(27|22|18|14
56 [100(95(90|85|81(76|72|68|64|60|57|53|50|47|44|41|38|35|33|30(28|23|19|15
58 [100(95(90|85|81(77|73|69(65|61|58|54|51|48|45|42|39(36|34|31[29|25|20(17
60 |100/95|90|86|81|77|73|69|65|61|58|55|52|49|46|43|40|37|35|32|30(26|22|18|14
62 |100/95|91|86|82|78|74|70|66|62|59|56|53|50|47|44|41|38|36|33|31|27|23|19|16
64 |100/95|91|86|82|78|74|70|67|63|60|57|54|51|48|45|42|39|37|34|32|28|24|20|17
66 |100|95|91|86|82|78|75|71|67|63|60|57|54|51|49|46|43|40|38|35|33(29|25|22(18|15
68 |100|95|91|87|82|78|75|71|68|64|61|58|55|52|49|46|44|41|39|36|34|30|26|23(19|16
70 |100|96|91|87|83|79|76|72|68|64|61|58|55|52|50|47|44|41|39|37|35(31|27|24(20|17
72 |100|96|91|87|83|79|76|72|69|65|62|59|56|53|50|47|45|42|40|38|36|32|28|25(21|18
74 |100|96|92|87|84|80|76|72|69|65|63|60|56|53|51|48|46|43|41|39|37|33|29|26(22|19
76 |100|96|92|87|84|80|77|73|70|66|64|61|57|54|52|49|47|44|42|40|38|34|30|27 (23|20
78 |100/96|92|88|84|80|77|73|70|66|64|61|58|55|53(50|48|45(42|40|38(34|31|27 (24|21
80 |100|96|92|88|84|80|77|73|70|66|64|61|58|55|53|50|48|45(43|41|39(35|31|28(25|25
82 |100|96|92|88|84|80|77|74|71|67|65|62|59|56|54|51|49|46|44|42|40|36|32|29(26|23
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100[96]92[88[84[80[77|74]|71[68|65]62[59(56]|54[51(49]|46[44|42[40[36[32[29[26]23
86 [100|96(92|88|84|80|78|75|72|69|66|63|60|57|55|52|50|47|45|43|41|37|33|30(27|24
88 [100/96(92|89|85|81|78|75|72|69|66|63|60|57|55|52|50|48|46|44|42|38|34|31(28|25
90 [100]|97|93|89|85|81|79|75|72|69|66|63|61|58|56|53|51|49|47|45(43|39|35|32(29|26
92 [100]|97|93|90|86|82|79|76|73|70|67|64|62|59|57|54|52|50|47|45|43|39|36|33|30|26
94 [100]|97|93|90|86|82|79|76|73|70|67|65|62|60|57|54|52|50|48|46|44|40|37|33|30|27
96 [100]|97(93|90|87|83|80|76|73|70|68|65|62|60|58|55|53|51|48|46|44|41|37|34|31|28
98 [100]|97(93|90|87|83|80|77|74|71|68|65|63|60|58|55|53|51|49|47|45|41|38|34 (31|28
100 (100(97|93|90|87(83|80|77|74|71|68|66|63|61|59|56|54|52|49|47|45|42|38|35|32|29

MpumeyaHue: BbIYMCNEHNE PA3HOCTM M BNAXHOCTN OCYLLIECTBIISETCA TONbKO MO aHanorosbiM Bxogam Al1
n Al2. Heobxogumo MOMHWUTE 06 3TOM W MNpaBUIbHO MOAKMOYATb CYXOM W BMAXHbI MEeTpbl ANns
N3MepPEHUS BIIAXXHOCTU.
5.6.4 PaboTa aHAIOTOBBIX BEIXOHLOBY.
Onucanne 6noka obuen curHanusaumm onmcaHo B «5.9 brnok-cxema obLen curHanusaumumy».

Mpumeyvanwme:

1. Bxogom koHTypa ynpasneHus 1 — 8 u/unun peTpaHcMmncMm MoxeT ObiTb NOOON N3 aHanoroBbIX CUrHarnoB
Al1 ... Al8, nnbo ogHa 13 BbIYUCTIEHHBIX (PYHKLIMIA PAa3HOCTU UK BMAXXHOCTW.

2. [wnckpeTHble Bbixoda KOHTYPOB YMNPaBMIEHUSI MOXHO MOAKMHOYUTL K MOGOMYy M3 MMEKLMUXcs B OaHHOW
KoHUrypaumm perynatopa MTP-44 pusnyeckomy AUCKPETHOMY BbIXOAY.

3. Jloruka ynpaBneHusi guckpeTHbiMu Bbixogamm DO1 — DO16 moxeT ObiTb 3anporpammupoBaHa TOMbKO B
cny4yae, ecnu ykasaHHble BbIXo4a He UCNONb3YHTCA B CTPYKTYpE PerynsaTopos.

5.9 Bnok-cxema o6Llue curHanusauum

CurHanum3aumsi kaxxgoro KoHTypa ynpaBreHus nocTynaeT Ha oauH obwwmii 6nok curHanusauun. B gaHHom
Onoke curHanusaumm BCe BXOLHble€ COCTOSIHMS CUrHanu3auuin KOHTYpOB 3anucbiBalOTCs B ABa peructpa. Peructp
107 copgepxuT nHopmaumio 0 npeaynpexaeHnsax B koHtypax. Peructp 108 cogepxuT uHcpopmaumio o6 aBapusix B
KOHTypax.

[anee B 6noke curHanusaumm NpoMCXoanT CyMMUPOBaHWE CUrHANoB NpeaynpexaeHnst U aBapuin Kaxaoro
KOHTypa W B pesynbTaTe copmupytoTcs ABa Bbixoga: «[pepynpexaeHue» u «ABapusi». OTUM BbIxoga MOXHO
NoaKNoYnTL K nobomy  usamyeckoMy AUCKPETHOMY BbIXO4Y, MOCPEACTBOM  KOH(UIrypyvpoBaHUS  FOTMMUKU
COOTBETCTBYIOLLENO ANCKPETHOIO BbIXOAA.

PucyHok 5.10 - CmpykmypHas 6riok-cxema 6rioka obwjel cueHanusayuu peaynsamopa MTP-44

Ha PUCYHKE NMPUHATDI 0603HaYeHus:

— WCTOYHMK AMNCKPETHOro curHana. Moxet 6biTb nMoAknioyeH K nobomy usmyeckomy ANCKPETHOMY
Bbixody perynstopa MTP-44.
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5.10 Jloruka paboTbl AUCKPETHOroO Bbixoaa

[uckpeTHble Bbixoaa perynsatopa MTP-44 nmetoT cBo604HOKOHMUIYpUPYyEMYIo Normky paboTsl. 1o
3HayuT, 4TO Nonb3oBaTenb cam onpeaenseT Ha3HavYeHue TOro UM MHOTO AUCKPETHOTO BbIXOAA.

BHumaHue: Ecnv guckpeTHbI BbIXO4 3a4eWCTBOBaH B CTPYKType perynsatopa B No6oM  KOHType
yrnpaBreHus, To Anst 4aHHOro AMCKPETHOrO BbIXo4a MOrvka yrnpasrieHs He MMeeT 3Ha4YeHus.

PucyHok 5.11 - CmpykmypHas 6110Kk-cxema OUCKpPEemMHO20 8bixoda

Ha pucyHke 5.11 nokasaH guckpeTtHbin Bbixog DO1. CTpykTypa ApYrnx OUCKPETHbIX BbIXOAOB aHanornyHa
rokasaHHOMY.
Ha pucyHke npuHATHI 0603HaYeHUS:
— NPUEMHWK aHanoroBoro curHana. K Hemy MOXHO MOZKMIOYMTL OO0 M3 MCTOYHUKOB aHanoroBoro
curHana.
[=- NMPUEMHWK AUCKPETHOro curHana. MoxeT MCnonb3oBaThCA Kak BbIXOA AN CUrHanoB u3 6rnoka obLuen
CUrHanm3auum Unm Kak Bbixod Ans perynaropa noboro n3 KOHTYpOB yrnpaBrieHus.

BHumaHue: rnorvka paboTbl AMCKPETHbIX BbIXOAOB BCTynaeT B AEWCTBME TOMbKO NPU COXpPaHEHWUu
KoHdpurypauum perynstopa — [17.01]=0001.

5.11 Pexxum ynpaBneHusi perynsitopa

KoHdurypaumsa oyHkumm «Pexunm ynpasreHus perynsatopa» HaxoguTcs Ha ypoBHe 2: «Hactpowika
napametpoB [WO-perynsatopoB (1 - 8)». [daHHas dyHKUMS [aeT BO3MOXHOCTb MONb30BATENO NPOU3BECTU
HaCTPOWKy KOHTYPOB yrNpaBneHus Ha criegyoLmne pexvimsl paboTbi:

1. JlokanbHbin;
2. YacTWyHbIV NPOrpaMMHbIN;
3. [MonHbIM nporpaMMHbIN.

JlokanbHbI pexum ynpaBneHus — 370 pexum paboTbl KOHTypa ynpaeneHus ¢ UKCUPOBaHHOW (He
NporpaMMHON) 3aA4aHHON TOYKOW, MPU KOTOPOM HET BO3MOXHOCTW MEPEBECTU ITOT KOHTYP YNPaBMEHUSA B PEXUM
NpOrpaMMHOro ynpaeneHus perynsatopom. [pn aTom KOHTyp MOXeT paboTaTb Kak B pyYHOM, Tak U B JTOKanbHOM
pexume paboTbl. ATOT peXxuM ynpaBneHns NCNonb3yeTcs B Cryyasx, KOraa B KaKoM-nMbo KOHType ynpaBneHust HeT
noTpebHOCTM B NPOrpamMMHOM YNpaBrieHUu.

YacTUyHbIA MPOrpamMMHbIA pPeXMm paboTbl — B 3TOM pexume paboTbl perynstop MOXeT HaxoauTcsi B
nobom 13 Tpex BO3MOXHBIX PEXUMOB ynpasreHus. [lpy 3TOM nepexon M3 MporpammHOro pexuma paboTbl B
noKarnbHbIN AoMycKaeTcsa ecny 3anyLuieH nporpamMHbIv 3agatymk «Runy.

[MonHbIN NPOrpaMMHbIN PEXMM YNpaBreHUa — AaHHbIV PEXUM npeanonaraeT paboTy KOHTypa ynpaBneHus
TONbKO B pPEXWME NpOrpaMMHOro ynpaeneHusi. [py 3TOM NeperTy Ha NOKanbHbIA UMW PYYHON pexum paboTbl
perynaropa MOXHO, TOMNbKO eCnv NporpamMmMHbIi 3agaTumk HaxoamTcs B pexume «laysa» («Wait»). JaHHbIN pexum
ynpaBneHus NPUMEHSsIETCS AN UCKIIOYEHUST BO3MOXHOCTU MEPENTN Ha NOKarnbHbIA UM PyYHOU pexum paboTbl
perynsatopa BO BPEMS BbINOSIHEHWUSI NPOrpaMMbl NOMb30BaTens.
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5.12 AnropuTm 1 cxema ynpasrieHMA ABUraTenaMmm

[dvarpamma paboThbl y3na ynpasneHvs asuratensamm npyBeaeHa Ha pucyHke 5.12.
Cxema y3na ynpasneHus agsuratensamv npusefeHa Ha pucyHke 5.13.

JaHHb anropuTMm paboTbl MpedHasHaveH Ans ynpaBneHus ABUraTensMu BEHTUNSTOPOB (Mnn ApYyrux
TMMOB oOXxNaguTenen), npegycmaTpuBalolMx npsamoe u obpaTtHoe BpaweHue. Anroputm obecneumsaeT
obcnyxuBaHve pexunmos nyck, paboTa, CTon, a Takke pexumbl NPSAMOro 1 obpaTHOro BpaLLeHus.

Mpsmoe Odpamoe Mpsmoe
BpaueH1e | Bpawehue BpauleHue
cTon NYCK| PABOTA cTon nyckK| PABOTA cTon NYCK| PABOTA cTon
T4 T3 T4 T3 T4 T3 T4
[4.7.05] N [3.7.05] [4.7.05] [3.'7.05] [4.7.05] [3.7.05] [4.7.05]
6 cex 6 cex
t
t
6 cex 6 cex

t
t

PucyHok 5.12 - [Juazpamma pabomsi y3na yrnpasneHus 0suzamensmu

KoHdurypupoBaHue pexmma yrnpaBrieHuUs:

AnroputM yHKUMKW yNpaBreHns ABuratensMu akTUBM3MPYeT COOTBETCTBYIOLWYIO Auarpammy paboTbl
AnckpeTHbIX Bbixogos DO5-DO8.

AnropvTm ynpasneHus asuratensmu pabotaeT noka paboTtaeT nporpamMmmHbIA 3agatymk. JpyruMmu criosamm
— Ansa akTmeBmsaumm yHkumMmn Heobxoammo nepesectn B pexum MYCK (Run) nporpammHbin 3agatyvk. B pexvmax
nporpammHoro 3agartdmka: OCTAHOB (Wait) nnm CTOIN (Stop) pabota cxeMmbl ynpaBneHus gBuratensMm Takke
OCTaHaBnMBaeTCs.

Mpu akTMBM3aLMM JaHHOW PYHKLMM ONCKPETHbIE BbIXOAA UMEIOT CrieaytoLlee HasHavYeHue:
DO5 — komaHaa MYCK npu npsiMoM BpalleHun asuraTtens,
DO6 — komaHaa CTOI npu npsiMoM BpalleHun aABuratens,
DO7 - komaHga MYCK npu o6paTHOM BpalleHun agBuratens,
DO8 - komanga CTOI npu obpaTHOM BpaLleHun asuraTtens.

Ob6si3aTenbHbIM YCIOBUEM AN aKTMBM3aLMU (DYHKLUMUW YMpaBrneHus OsuraTensMmu, siBNAETCS YCTaHOBKA
cnepyolero napameTpa KOHGUrypaumm, KoTopasi OCyLLEeCTBMNSETCS TONbKO KOoraa Ha OOHOM M3 ypoBHeW BbIOpaH
peXmm:

[7.01] = 0006 — gBUraTenb BKN/BbIKI.

Cnepytolume napameTpbl KOHUIypaumm UMetoT Apyroe Ha3HadeHve B paboTe AaHHOro anroputma:
Ha kaHane 3 ypoBeHb 7 «HacTponka napameTpoB KOHTYPOB ynpaBrneHusa» napameTtp «Bpems mexaHuama Tm
unn nepuoa MUNO-LUNM» BbicTaBnseTcs kak Bpemsi paboTbl, @ aHanorMyHbI napameTp Ha KaHane 4 kak Bpems
OoCTaHoBa.
T3 [3.7.05] = 000,0 ... 999,9 muH. — paboTa,
T4 [4.7.05] = 000,0 ... 999,9 MUH. — BpEMS MOMHOro OCTaHOBa.

MvHMManbHBIN Nepuon YCTaHOBKM AaHHOro napameTpa coctasnsiet 0,0 muHyT, T.e. 6 cekyHa. Korga
AaHHble napameTpbl Hanpumep 0,2 MUHYTbI Toraa Bpemsi 6yaeT cooTBeTcTBOBaTh 18 cek. Takum o6pa3om, AaHHbIe
napamMeTpbl MOXHO YCTaHOBUTb C ANCKPETHOCTLIO 6 ceKyHA: Hanpumep, 6 cekyHa, 12 cekyHa, 18 cekyHA, 24 cekyHn
nT.0o.
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A B (o] N
o] O O (o]
KoHTaKTbl
CUCTEeMbI Mpamoe
[] I::I I::I dBapPHUHUHOK BpalleHne
3aWUTbI UK cTon NYCK
ocTaHoBa DO5 DO4
A 51 53 M _» 43 K1
K3 K1/
cTon MYCK
DO7 DO6
71 » 73 61 63 K2
K2/
K1 K2

ObpaTtHoe

\\_\ \---\---\-. BpalleHue

1. K1, K2 - MaaHUMHbIe Mycikamertts.

2. Ha cxeMe yKa3aHbl HOMepa KOHMaKkmoe
KITeMMHO-05104Ho20 coeduHumerna KB3-30P
duckpemHbix ebixodoe DO4, DO5, DO6, DO7.

PucyHok 5.13 - Cxema y3na ynpaeneHusi dguzamensimu

MapameTp [3.7.05] PABOTA (nepuog T3 Ha puc. 5.12), yctaHaBnvMBaeTcsi U3 HeobGXOOUMOro BpPEMEHMU
paboTbl ABuratens npu npsasmMomM n obpaTHom BpalieHun. Heobxooumo yumTbiBaTh Bpemsi nycka 6 cekyHa (CM. puc.
5.12 — gns curHana DO4 n DOB6).

MapameTp [4.7.05] CTOIN (nepuog T4 Ha puc. 5.12), yctaHaBnuBaeTcs U3 HeoOGXOAMMOrO BPEMEHMU
ocTtaHoBa paboTbl ABuratens, Ans Toro, YTobbl CMeHa HanpaBneHUs BpalleHWUs ABUraTens HadmHanack nocne ero
MONHOM OCTaHOBKWU. [aHHbI nmapameTp onpefensieTcsi 3KCNepUMEHTarnbHO, C Y4eTOM MHEPLIMOHHOCTM npoLuecca
OoCTaHOBa [ABUraTens, a Takke nepuoaa BpEMEHU, B TEYEHME KOTOPOro ABUraTerb He JOMKeH BpallaTbCs.

Ha puc. 5.13 npuBegeHa ynpoLLeHHasi CxeMa y3na ynpasneHusi ABuratensmu.
Ona curHanos CTOI ncnonb3yoTcsa HOpManbHO Pa3oMKHYTblE KOHTaKTbl pene AMCKpeTHbIX Bbixogos DOS
m DO7 pna rapaHTMpOBaHHOrO OCTaHOBa ABWraTensl B Clyvyae MponafaHvus HanpsikeHWst MUTaHUsi CXeMbl

ynpasrneHusa, 4to obecneuynBaet KOPPEKTHbIN 3anycK Cxembl npu BO30OHOBMEHUW NMUTAHMS.

Ecnun 3anporpammupoBaHa rorvka ynpaeneHusi ABuratensimm, B KOTopyr BxoasT Bbixoga DO5-DOS8, To
HaCTPOWKN AUCKPETHbIX BbIXO4OB COOTBETCTBEHHO HE AENCTBYHOT.
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6 YpoBHU paboThbl, YyPOBHU 3aL4UTbI,YPOBHU
KOHdUrypaumm n HacTpoek

Hnarpamma ypoBHel paboTbl, YPOBHEN 3aLLMTbI U YPOBHEN KOHGUIypaumm

Bonee pgeTtanbHO ypoBHM paboTbl, YPOBHU 3alUMTbl U YPOBHU KOHAUrypaumm onucaHbl B NOcrenyoLwmx
pasgenax gaHHomn rnasbl. [luarpamma ypoBHen paboTbl, 3awmTbl U HacTpoek perynatopa MTP-44 npusepgeHa Ha
pucyHke 6.1.

MmeeTcs ypoBeHb 3aLUMThl AN U3MEHEHWS

Mutanune ]
peXxMMoB paboTbl paboyero ypoBHs :

BKNKO4Y€HO

Y

4 N3meHeHue pexxumoB paboyero ypoBHs (6.4)
® 3MEHEHUE PEXMMOB MHANKauuu (6.4.1)
® y3mMeHeHue pexumva paboTtbl perynatopa (6.4.2)
® N3MEHEHME 3HaYeHus 3agaHon Toukn (6.4.3)
® 3MEHEHUE ynpaBnsioLero Bo3gencrans (6.4.4)
\o yrnpaBneHve NporpaMMHbIM 3agatyukom (6.4.5)

YpoBeHb \ n

KoHMrypaLuu i meeTca ypoBeHb 3awmThbl 4NS USMEHEHNS
[}
i KOHGUrypaumm n HacTpoek

n HacTpoek (6.5) : cpurypau P

PucyHok 6.1 - [Juazpamma yposHeli pabomsl, 3aujumsl U Hacmpoek peaynsmopa MTP-44

YpoOBHMU 3alMUTbI

' ' ' YpoBHM 3awnTbl B TOW MMM WMHOW CTEMEHW 3anpeLlaloT BbINOMHEHWE HexenaTernbHbIX AEeVCTBUN.
L | [aHHble yposHU 3awjumel MpedHa3HavyeHb! ANs 3almTbl 000pyAOBaHUS, TEXHONOMMYECKOro npouecca
W B KOHEYHOM MTOre Monb3oBaTens: OT HEBEPHOrO UMK CNy4yanHOro BBOAA 3HAaYEHUW U NEePEKII0YEHWI
pexunmoB paboTbl, OT HECaHKLUMOHMPOBAHHOIO WM HEeXenaTenbHOro AOoCTyna MOCTOPOHHUX NnL, K
cucTeme ynpasneHus.
HNmeemcsi HeckonbKo ypoeHelU 3aujumai:
YpoBHM 3awmTbl paboyero ypoBHs 1) YpoBeHb 3auThl UISMEHEHNS PEXUMOB paboyero ypoBHS
2) YpoBeHb 3aLUNTbl UBMEHEHNST 3HAYEHWS 3a4aHHOWN TOYKM
YpOBHM 3aWmMTbl U3MEHEHUSA 1) MNpwn BXO4E B pexum KoHdUrypaumm ons 4ocTyna K napameTpam Hy>XHO
KOHcUrypaumm n HacTpoek BBecTn naponb (0002). (cm.n.6.5.1)

Pa6ouui ypoBeHb. Pexkum PABOTA

Mpunbop nepexoamnT Ha 3TOT ypOBEHb BCAKWIA pa3, KOraa BKIHOYAETCH NUTaHKe.
N3 3TOro ypoBHS MOXHO MEpeviTu Ha MW3MEHEHVWE pexXMMOB paboyero ypoBHS UMM Ha YpPOBEHb
KOHUrypaLumm n HacTpoex.

OObIYHO 3TOT ypOBEHb BbIOMpaeTca BO BpeMs paboTbl AN ynpaBneHust KOHTypamu perynvpoBaHus. B
npouecce pabombl MOXHO OCYLLECTBNATbL MOHUTOPWUHI, T.€. BU3yarbHO OTCIEXUBATb M3MEpPSiEMble BENMYUHbI,
3a/JaHHYI0 TOYKY M 3Ha4YEeHWe OUCKPETHOrO YNpaBnsoLLEro BO3AeNCTBIS, @ Takke MOXHO YBUAETb 3Ha4YEHWNE BbIXoAa
MO perynsatopa B NpoLeHTax.

Kpome Toro, MoxHo oTcnexmsatb Ha uudposom uHamkatope NAPAMETP n3ameHeHne COCTOSIHUS BbIXOAa,
COrnacHo norvkv paboTbl BbIXOAHOMO YCTPONCTBA.
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6.4 UameHeHMe pexxnmoB paboyero ypoBHSA, YPOBHM 3alnUTbl pabo4yero ypoBHA

Ha paboyem ypoBHE BO3MOXHO U3MEHEHNE:

® PEXMMOB MHAMKaAUMMW: WHAMKaLMSA 3Ha4YeHWI aHanoroBblX BXOAOB W COCTOSIHUN AWUCKPETHbIX BbIXOAOB;
3HaYeHU U COCTOSIHMI BXOAOB-BbIXOA0B, 3a4aHHON TOYKM PerynaTopa; COCTOSAHWS MPOrpaMMHOro 3aaaTyumka,

e pexvma paboTbl perynatopa — OCYLUECTBIEHWe Mmepexofa M3 pexuma MporpammHOro ynpasfeHus B
PEX1M FTOKanbHOro aBTOMaTU4ECKOrO YNPaBieHNs UNn B PEXUM PYYHOTO ynpasneHus n obpartHo,

® 3HaYeHUs NoKanbHONM (BHYTPEHHEN) 3aA4aHHON TOYKN,

® 3HaYeHUs AMCKPETHOro yNpaBnsAoLLEro BO3AENCTBUS (B PYYHOM PeXUMe yrnpaBneHus perynsatopom),

e 3HayeHus Bbixoga N[ perynaTtopa B npoLeHTax (B py4HOM pexvme yrnpasreHus peryrnsTopom),

e pexxuma paboTbl NporpaMMHOro 3agartyvka.

MmeeTcs ypoBeHb 3almThl AN UISMEHEHUS PeXMMOoB paboTel paboyero ypoBHS.

6.4.1 U3meHeHMe peXxXMMOB UHAUKALIUU

perynatop MTP-44 nmeeT Tpu pexvma uHankauun:

® DEXUM MHOUKAUMM 3HAYEHWIA aHaNoroBbIX BXOAO0B,

® DEXUM MHOUKALUMM COCTOSIHWIN BXOO0B-BbIXOA0B, 3ajaHHOM TOYKM U PEXUMOB paboTbl perynsitopa,
® PEXNM MHAMKALMM COCTOSIHUA NPOrpamMMHOro 3agaTtyuka.

KAHAN NAPAMETP

(A N DA B A BeX
R I N U I B B BP9

Bx Per Mpor RunWait StopEnd TM PV OR AND
@ O @O0000@@0O0O0
ny ny Py 1 2 3 4 5 6B T 8

@ O O

MupukaTopsl Bx, Per, Mpor yka3sbiBaloT Nonb3oBaTento Ha pexum nHamkauum npyubopa.

Pexuvmbl nHankaumm Per — Mpor nepeknioyatoTcs KpaTKOBPEMEHHbIM (He Gonee 2-x CekyHz) HaxaTuem Ha
KnasuLLy MeHio [4 V).

Bxop Ha pexuM nHankauum Bx ocyluecTBnseTcs ogHOBPEeMEeHHbLIM HaxaTuem knasui [NekHT] n [Neku!].

Bx Per lNpor

© O O

Bx Per lpor Bx Per Mpor

O O O

MNHavkauus 3Ha4YeHumn MHaukauusa pexxmmoB MNHamKauma pexmmon

aHaroroBbiX BXo40B pa60TbI perynartopa ; paGOTbI perynatopa
Bx Per I1por CBETHLLI,VIVICH NHONKaATOP Bx yKa3blBaeT Nosib30BaTEN10 HAa PEXUM UHOAMKALMN aHanoroBbIX
O O O BXOO0B N COCTOSAHUN ONCKPETHbIX BbIXOO0B an60pa.

- Ha pncnnee KAHAJI Bo 2-m paspsige vHAuUMpyeTcsi HOMep BblGpaHHOro aHaroroBoro
BXOAa M OUCKPETHOro BXxoAa.

[NekHT] + [NekH{] - Ha gncnnee KAHAI B 1-M pa3psiae MHOUUMPYETCS COCTOSIHME (PU3NYECKOTO AUCKPETHOMO
BbIXOAA, (BKMIOYEH: — UM OTKITIOYEH: — ).
- Ha gucnnee MAPAMETP uHanumpyeTcsi 3HaYeHre BbIGpaHHOIo aHanoroBoro Bxoaa.

Bx Per Mpor Ceetdawmnca uHankatop Per ykasbiBaeT Nonb3oBaTenio Ha pexmMMm WHAWKauum BXoAaa,
(@) (o) (@) BblX04a, NapamMeTpoB U PEXMMOB perynsaTopa.
- Ha gncnnee KAHAI Bo 2-m pa3psige MHAULMpYeTcs HoMep BbiGpaHHOro perynsitopa.
- Ha gucnnee KAHAIJ B 1-m pa3spsige vMHOUUMPYETCS COCTOSIHUE PU3MYECKUX OUCKPETHbIX
[t¥] BbIXO[IOB perynsartopa, (BKMo4YeH Bbixod «Bomnblue»: —, BKIIOYEH BbIXOA «MEHbLUe»: —,
OTKITIOYEHO — ).
- Ha pucnnee MAPAMETP uvHouuupyeTcs 3HadeHue aHanoroBoro Bxoda BbIOpaHHOMoO
kaHana perynatopa. Ha gucnnee NAPAMETP Bo3MOXHa MHAWKaUWS 3aaHHON TOYKM U
3HayeHue BbIXoAHOM aHanorosou savenku NUO-perynaropa.
- Mngukatopsl MY, NY, PY nHaMumpyloT o BbIGpaHHOM pexume paboTbl, COOTBETCTBEHHO —
nporpamMmmMHOM, NOKaribHOM UIN PYHHOM.
Bx Per Mpor
(o) (o) (o) CeeTawmnca nHgmnkatop Mpor ykasbiBaeT nonb3oBaTento Ha WHAMKALMIO MapamMeTpoB U
pexvMoB paboTbl NporpaMMHOro 3agartyvka.
- Ha gucnnee KAHAJl B 2-x paspsagax WHOMUMPYETCA HOMep Lwara nporpammHOro
[ 3apartumka.
- Ha gucnnee NMAPAMETP uHgnumpyeTcs BpeMs ocTaBLUeecs 40 KOHUa Lwara.
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HesaBncumo oT pexnma mHaMkauum Ha nepepgHen naHenn MTP-44 wngukaTtopbl Run, Wait, Stop, End
WHAMUMPYIOT pexuMbl paboTbl NporpaMMHOro 3agartyvka — pabota, oxuaaHue, cton, koHel. UHavkatopel TM, PV,
OR, AND vHOMUMpPYIOT TeKyllee ycnoBue nepexoga NporpaMmMHOro 3afgaTyuka — Mo BPEMEHM, Mo napameTpy, no
BPEMEHM Unv Nno napameTpy, Mo BPEMEHU 1 N0 NapameTpy.

6.4.2 U3ameHeHuMe pexxuma paboThl perynsitopa

B perynatope MTP-44 pgnsa kaxpgoro peryndtopa B OTAENbHOCTM WUMEETCH Tpu pexuma paboTbl
yrnpaBreHns 06bEeKTOM perynupoBaHus:
® PEXUM MPOrpamMMHOro ynpaeneHus (MporpaMmMHbI 3a4aTuuk),
® floKanbHbIN aBTOMaTUYECKUI PEXUM paboThl,
® Py4HON pexum paboTebl.
Pexum paboTbl perynatopa — nporpaMmmHbIA, aBTOMaTUYECKUA UKW PYYHON SBNSETCS 3arnoMuHaembiM
cocmosiHueM. locne BKNIOYEHUS MUTaHUS Perynsatop HaxoAuTcs B TOM pexuMe, B KOTOPOM OH Haxogwncs Ha

MOMEHT OTKJTHOHYEeHUA.

ny ny Py

©@ O O

lMporpamMMHbIN pexum perynsitopa
BbIOpaHHOro KOHTypa ynpaBneHus

[P/A] + [¢]
[P/A] + [¢]

knaeuwu [P/A] + [¢]

ABTOMaTUYECKUN peXxum perynartopa quHoﬁ pexum peryndaropa
BbIOPaAHHOrO KOHTYpa yrnpasneHus . BbIGPAHHOrO KOHTYpa ynpaBneHus

Bbibrpaembivi pexxum paboTbl MHOMLMPYETCA Ha NepeaHen naHenn CoOOTBETCTBYIOLLMM MHOUKATOPOM:
Ceetutca nHgukatop MY — BeIGpaH pexvM NporpaMMHOro yrpasreHus.

Ceetutca nHgukatop J1Y — BbiGpaH nokanbHbIN aBTOMaTUYECKUA pexum paboThbl.

CseTutcs nHgukatop PY — BeibpaH pyyHoW pexunm paboTs.

Mepexon ¢ ogHOro pexuma ynpaBneHusi Ha ApPYrov OCYLLEeCTBASieTCst Knaeuwen pyyHow/asTomat [P/A] un
MOXeT NPON3BOAMTLCS TOMBKO B PEXMME UHAMKALUM PErYNATOPOB — NpK CBETsLLEeMcs nHankaTope Per.

Mpumep nepexoaa ¢ NOKanbHOro pexvuma Ha py4HON peXxum paboThbl

Per e KnaBuweit meHio [f¥] nepeBecT NpuGOP B PEXUM WHAMKALMM BXO[OB-BbIXOJOB
(9 perynatopa. Cm. n. 6.4.1. Ha nepegHen naHenun oomkeH CBETUTbCS MHAukaTop Per.
JlokanbHbIN o C nomoubto knasui [NekuT] unu [NekH] BbibpaTh HeoBXoaMMBIN kaHan perynatopa.

pexum paboTbl
e B nokanbHOM aBTOMaTU4Y4ECKOM pexunme paboTbl perynstop ynpaenseT OGbeKkTom

ny perynupoBaHnsi COrMacHoO BbIOPaHHOMY 3aKOHY PEerynMpoBaHuMs U C COOTBETCTBYHOLLMMU
O HacTpolikamMu nonb3oBaTesnsi.
e B nokanbHOM aBTOMaTM4YeckOM pexunme paboTbl Ha nepegHel MnaHenu CBeTUTCs
nHgukaTop J1Y.

<= [P/A] e [Ina nepexofa B PYYHOW PEXUM yNpaBneHus HaxaTtb (Heckonbko pas) knasuwy [P/A] Ha
nepegHen nNaHenu perynatopa — noka He HayHeT muratb uHaukatop PY. Knaeuwen [P/A]
nepebuparTca pexvrmMbl paboTbl, KOTOPblE MOTYT ObITb BKITHOYEHHbIE HA JAHHOM KaHare.

PY

* e Nngukatop PY Ha nepegHen naHenn Ha4YMHaeT MuraTb.

@ [¢] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce MuraHuss wuHaukatopa PY
(npnbnuantensHo 5-10 cekyHa) — Npou3onaeT ghukcayus 8blbpaHHO20 pexxuma 1 perynatop

Py nepengeT B PeXMM PYy4HOro ynpasneHusi, uHaukatop PY 6ypet cBetuthbeca — yto OyadeTt B

(0] [anbHeNnwWeM ykasbiBaTb Ha PYyYHON pexnm paboTbl.
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YpoeeHb e Ecnun onepatop He nodmeepxdaem CBOWX AEWCTBUIN HakaTuem knasuwm [¢], nu6o
3awumsl onepaTop OCYLLIECTBMIT Mepexos Ha [ApYyro KaHan W3MepeHus, TO [AaHHble [OeWCTBUSA

onepaTopa BOCMPUHMMAIOTCSI Kak HEBEPHOE [AEWCTBME WNU Cny4vyalHoe nepeknoyeHne
pexunma paboTbl.

e JTO ¥ NPeACTaBnsieT ypoeeHb 3awumbl OT CNy4aiHOrO NEPEKNoYEHNs pexnmMa paboTbl,
nHavkatop PY nepectaHeT muratb M noracHeT, a perynstop OoCTaHeTcsl B aBTOMaTUYECKOM
pexume yrnpaBrneHust.

MpumeyvaHwue:

1. MNepexoabl Ha Apyrne pexumbl paboTbl OCYLLECTBMASKTCA aHanorM4yHo, C Y4eTOM CBEYEHUs] MHOuKaTopa
cooTBeTcTBytoLero pexuma (MY, Ny, PY).

2. Tepexon Ha pexvM NPOrpaMMHONO YMNPaBfEHUS UMM € pexuma MporpaMMHOrO ynpaBfeHus Ha
nokarnbHbIA UK py4YHOI BO3MOXEH He Bcerpa. Moapo6Hee cmoTpu pasaen «Pexum ynpasneHus perynstopa.

M3meHeHMe 3HaYeHUA BHYTPEeHHEN 3af4aHHON TOUYKMN

Mpun BkntoveHun perynsatopa MTP-44 yctanasnueaetca pexum PABOTA. Ha gucnnev NMAPAMETP B
pexvme MHAMKaLUW PerynaTopos, Npu CBeTsLWeMcs nHamkatope Per, BbIBOOUTCA 3Ha4YeHUE N3MepsiemMmon (BXOOQHOM)
Benn4YmMHbl BbibpaHHoro perynatopa. MNpu Haxatuun knasuwwm [3BA] Ha gucnnen MAPAMETP BbiBOAUTCA 3HayYeHue
BHYTPEHHEeN 3aJaHHO TOYKW, TOTO Xe KaHana.

3agaHHasa Touka Ana perynstopoB hOpMUpyeTCst ABYMs NYTAMW: MPOrpamMMHbIM 3a4aT4MKOM B pexvme
nporpaMmmMHoro ynpasnenus (MY) nnu nokaneHas 3agaHHas Toyka B flokanbHOM pexvme ynpasnexus (11Y).

B pexvme nporpammHoro ynpasnenus (MY) 3agaHHaa Touka ANS KaXKAoro KaHana perynaropa nsmeHseTcs
cormacHo nporpaMme, 3aJaBaeMol Mofib30BaTeNieM Ha COOTBETCTBYIOLIMX YPOBHSAX KOHurypauuu (cm. pasgen
6.4.5). Taknm o6pa3om, N3MeHeHNe 3a4aHHON TOYKM B JAHHOM PEXUME HE BO3MOXHO.

B pexume nokanbHoro ynpasnewus (/1Y) ons kaxgoro kaHana perynstopa B OTAEMNbHOCTU MMeeTcs
BHYTPEHHSASA 3agaHHas TOYKa, UCnornb3yemasi TOMbKO B aBTOMATUYECKOM PeXuMe YMNpaBreHusi, HO U3MEHATb ee
BO3MOXHO KakK B PYy4YHOM, Tak U B aBTOMaTuyeckom pexume. [laHHas 3ajaHHas Toyka ycTaHaBnuBaeTcs
nonb3oBaTenem C nepegHer naHenu npubopa n MCMonb3yeTcs Mpu 3anporpaMMUpPOBAHHOM TuMe perynsrtopa.

BHyTpeHHsa 3agaHHas Touka u3aMeHsieTcs ¢ nepegHen naHenu npubopa. 3HayeHne BHyTPEHHeN 3af4aHHoN
TOYKN ABNAETCA 3arnoMuHaeMmbiM 3HayeHueM. locne BKMYEHUS MUTaHUs perynaTtop HavmHaeT paboTty ¢ Tem
3HaYeHMeM 3a4aHHON TOYKM, KOTOPOE ObINO Ha MOMEHT OTKITIOYEHHUS.

Onepauum No U3MeHeHUI0 3HaYeHUs BHYTPEeHHel 3aJaHHOW TOYKU

Per o Knasuwweit MeHio [ ¥] nepesectn npubop B PeXuUM MHAMKALMM NapaMeTpoB perynstopa.
O Cwm. n. 6.4.1. Ha nepegHelt naHenu gOMmKeH CBETUTbCS MHaukaTop Per.

7. [NekuT] o C nomowpbto kmasuw [NekHT] wnu [NekHd] BbiGpaTh kaHanm perynatopa, B KOTOPOM

[NekH!] HeobXxo0aMMO U3MEHUTb 3aaHHYIO TOUKY.
ny o /ameHeHVe BHyTpeHHeW 3a4aHHOW TOYKM BO3MOXHO Kak B PYYHOM, Tak U B rOKarnbHOM
(@) aBTOMaTMYECKOM pexrMe ynpaBrieHUs KOHTYPOM perynnpoBaHuns - cM. pasgen 6.4.2.
< [3BAO] o [N M3MEHEHMSA 3HAYEHUS BHYTPEHHEN NOKaNbHOW 3a4aHHON TOYKM HEeoBXOOMMO HaxaTb
knasuwy [3BAO].

e Ha nepeaHen naHenu HavvHaeT muraTb nHamkatop MAPAMETP, Ha koTOpbI BbIBOAUTCA
3HayeHne BHYTPEHHEW 3aJaHHOW TOYKW. Ha paHHOM 3Tane npu Muraloolem aucnnee
NMAPAMETP BO3MOXHO M3MEHeHMe 3HaYeHNs BHYTPEHHEN NOKanbHON 3a4aHHON TOYKM.

e C nepepgHelnt naHenu ¢ nomoubio knasuw [A] —6obwe” n [V] —eHbLIE”, yCcTaHOBUTL
HeobxoaMMOe 3HayeHwe BHYTPEeHHeW 3adaHHOW TOYKW, WHOULMPYEMOW Ha Muraioowem
ancnnee MNAPAMETP.

e [¢] e Ecnu onepaTtop Haxan knasuwy [¢] B npouecce muravus gucnnes MAPAMETP
(mpubnuantensHo 5-10 cekyHO) — perynsaTop nepengeTr Ha pexum YnpaBreHUsk C HOBbIM
NAPAMETP 3HaYeHNeM BHYTPEHHe 3a4aHHON TOYKM.
e [lncnnent MAPAMETP nepectaHeT muratb W nepevaeTr B peXxuM UHAWKaUUW napameTpa
BbIOpaHHOro KaHana.
YposeHb eee Ecnu onepatop He nodmeepxdaem CBOWX OeWCTBUM HaxaTvem knasuwm [&] B
3awjumsl npouecce muranus gucnnes MAPAMETP (npubnusutensHo 5-10 cekyHg), nnbo onepatop

OCYLLECTBWUI MEPEXO[ Ha APYrod KaHam M3MepeHus, TO [AaHHble OeNCTBUsi onepatopa
BOCMPVHNMAIOTCS Kak HEBEPHOE AEeNCTBUE NN CMyYalHOE U3MEHEHUE 3HaYEHUS.

e OTO 1 NpeacTaBnsieT ypos8eHb 3awjumsbl OT CIy4aHOIO U3MEHEHUS 3HAYEHUS] BHYTPEHHEW
3agaHHon Toukn. Oducnnen NMAPAMETP nepectaHeT muratb, a perynsatop BepHeTcd B
paboTy C NPEXHNM 3HAYEHNEM BHYTPEHHEN NTOKaNbHOW 3aJaHHON TOYKN.
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OnepaTuBHbLIM NPOCMOTP 3HA4YEHUA BHYTPEHHEN 3afaHHON TOUYKN

< [3BAO] e [Ins onepaTMBHOrO NPOCMOTPa Ha BbIOPaAHHOM KaHarne 3HaYyeHus BHYTPEHHEN 3ajaHHOMN
TOYKM Heobxoanmo HaxaTb knasuwy [3BA].

e Ha nepeaHen naHenu HauvHaeT muraTb nHamkatop MAPAMETP, Ha koTopbI BbIBOAUTCA
3HayYeHWe BHYTPEHHEN 3aJ4aHHON TOYKMU.

< [3BAO] e lMocne npocmoTpa 3HaueHUs BHYTPEHHE! 334aHHON TOYKW, ANA BO3BpaTa B PeXuMm
PABOTA, Heob6xoaMMOo NOBTOPHO HaxaTb knasuwwy [3BA].

MpumeyaHue: OnepaTnBHLIA NPOCMOTP BO3MOXEH B NtoboM pexmnme paboTel perynstopa MTP-44.
6.4.4 U3ameHeHMe ynpaBnAoLero BoO3gencrBus

Per e KnaBuwen MeHI0 [{}] nepeBecT npubop B PeXnM WHAUKALMKM BXOOOB-BbIXOOO0B
perynatopa. Cm. n. 6.4.1. Ha nepegHen naHenu OOMmKeH CBETUTbCS uHankaTop Per.

@ [NekHT] e C nomouwpto knasuw [NekHT] unm [Neknd] BbIGpaTh KaHan perynatopa, B KOTOPOM
@ [NekHi] HeobXoAMMO N3MEHUTb ynpaensioLee BO3gencTeme.
Py ® YCTaHOBWTbL PEXMM PYYHOrO ynpaBneHns Ha BbIbpaHHOM KaHane perynatopa — CM. pasgen

6.4.2. [lomkeH 3acBeTnTbCs MHaMKaTop PY Ha nepegHen naHenu.

o [1ns ABYXMO3WLIMOHHOIO perynaropa:
= [A] B py4yHom pexvme paboTbl onepaTop C nepegHer MaHenu ¢ MoMoLLblo Krnasuwm [A]
= [V] —6obLue” eKkryaem QUCKPETHBIN BbIXOA BbIOPAHHOro KaHama u ¢ NOMOLLbio knasuwm [V]
—BHbLUE” 8bIK/II04Yaem OUCKPETHbIW Bbixon BbIODpaHHOro kaHana, Tem cambiM dopmupyeT
ynpasensoLiee BO3AeNCTBMe, NoAaBaeMoe Ha UCTNIONMHUTENbHBIN MEXaHU3M.

o [1ns Tpexno3numnoHHOro perynstopa:

C nomoulbto knaeuwim [A] ekmodaemcsi QNCKPETHbIN Bbixod —OobLlue” BbIOpaHHOro kaHana
n ¢ nomowpto knauwmn [V] ekmoyaemcss AUCKPETHbIN BbIXO4 —EHbLUe” BblIGpaHHOro
kaHana. Mpu oTnyckaHWM KnaBuLLM NPOUCXOAUT OTKIOYeHKe cooTBeTcTByoLero DO.

e [1na MNO-aHanorosoro, MNUO-WLUAM n NMUO-umnynbcHoOro perynsaropa:

C nomoupto knasuwmn [A], [V] MOXHO M3MEHWUTb 3Ha4YeHne BbIXOOHOW aHamnoroBon SYenkun
MO perynatopa. [lpu 3TOM Ha nepegHen naHenNW HayvHaeT MuraTb WHOUKaTOP
MAPAMETP, Ha KoTOpbIf BbIBOAUTCS BbIXOA4HOW aHanoroson syeviku ML perynstopa.

e CocTosiHME BbIXOAa (BKITHOYEH UK OTKIIOYEH) oTobpaxkaeTca Ha 1-Mm nHamkaTope agucnnes
KAHAI KAHAI, Ha 2-mM uHaukaTope aucnnes KAHAJI ykasbiBaeTcs COGCTBEHHO HOMep KaHana
perynatopa, Hanpyumep:

KAHAN Mpumep 1. Kanan 2. BbiXof OTKMOYEH.

lMpumep 2. KaHan 5. BbIxoa BKMOYEH.

6.4.5 YnpaBneHue nporpaMMHbIM 3aaTYNKOM

6.4.5.1 KoHcpurypaums nporpaMmMHOro 3agartyvka

Ons KOppekTHoi paboTbl MPOrpamMMHOrO 3afaTyuka OH [OSKEH ObiTb NPaBWUNbHO CKOH(PUrYpUPOBAH.
PekomeHpauumM Mo KOHGUrypauuu MNporpamMMHOrO 3afjaTyvMka M (DOPMUPOBAHWMU GIIOK-CXeMbl MPOrpamMMHOro
yrnpaBneHust npuBeAeHbl B pasgene «5.7 PaboTa nporpaMMHOro 3agatyvkay.

6.4.5.2 Pexxum nporpamMmMHOro ynpaBsneHus

Ona Toro utobbl kaHan perynatopa pa6otan no coomeemcmeyoueMy NPOMUIID  NPOrpaMmMHOro
3agartunka, — T.e. (hOPMUPOBAn 3HayeHue 3agaHHOW TOUKWU PerynaTtopy Mo 3afaHHoW nporpamme — OH (KaHan
perynsiTopa) OOJDKEH HaxoOWUTbCA B pexume nporpammHoro ynpaenenus (MY). Mpu 3ToM 3apgaHHas Touyka Ans
perynsitopa 6yaeT U3MeHsITbCs B COOTBETCTBIM CO CTAaTyCOM NporpamMmmMHoro 3agatyvka (Run, Wait, Stop unu End).
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[Ona nepexoga B pexuM nporpammMHoro ynpasneHus (1Y) Heo6xoAuMMo BbLINOMHUTL creayolme
AOeNCTBUA C NepegHen NnaHenu npuéopa:

Per o [lepeknmiounTb pexuM UWHAMKaUMM npubopa Ha pexvM WHAUKaUMM napameTpoB

() perynaTopoB. PexuMbl MHOMKAUMW MEepeknioyalnTca KpaTKOBPEMEHHbIM HaxaTuem Ha
KraBULLY MEHH0 [{}]. Ha nepegHen naHenu OOMKEH CBETUTLCS CBETOAMOOHLI UHOMKATOP
Per

@ [NekHT] e C nomousio knasuw [NekHT] unu [Nekud] BbiBpaTh kaHan perynsitopa, B KOTOPOM

@ [NekHy] HeobxoAMMO YCTaHOBUTL NMPOrpaMMHOE ynpasneHue.

< [P/A] MepenT Ha pexum nporpaMMHOro ynpasneHus. [lepexon ocyllecTBRnseTcs HaxaTnem Ha
Kknasuwy pyvHow/astomat [P/A] oavH vnn HECKOmnbKo pas C NOATBEPXAANOLIMM HaxaTuem

ny knaeuwm [¢]. Bonee nofapoGHO nepeknioyeHne PexrMMoB paboTbl M3NOXKEHO B pasgene

{:} 6.4.2.

Ha nepegHen naHenun npubopa MTP-44 Ha coomeemcmeyrowiem kaHane peaynsmopa

= [&] JOIKeH CBETUTbLCA cBeTOoaANOAHbIV nHankatop PEF n MY.
ny e Ecrnn onepatop Haxan knasuwy [¢/] B npouecce muraHua uHaukatopa 1Y
@) (npubnuantensHo 5-10 cekyHa) — npou3ongeT mkcaumns BoIOpaHHOrO pexnma u perynatop

nepevigeT B pexvM nporpaMMHOro ynpasrneHus, uHaukatop 1Y 6yger cBeTUTbCa — 4TO
OyaeT B AanbHenweM ykasbiBaTb Ha NPOrpamMMHbIN pexnm paboTbl 4aHHOTO KaHana.

6.4.5.3 UHAMKauusa peXXMMOB U COCTOSIHUMA NPOrPaMMHOro 3agaTyuka

CocTosiHue nHamkaumm nporpamMMHOro 3agatymka npenctaBfieHO Ha PUCYHKE HUXKe:

KAHARN NAPAMETP
Howmep wara Y Bpewms,
nporpamMmmMHoro oK. ocTaBLleecs 10
3agartyuka I I —I l ’ —I I (o4 KOHLa Lara
11 " I L 1 e
e?
Pexum
NHOVKaLUn \Ex\Pér_‘l'lpor RunWait StopEnd TM PV OR AND
napameTpos O ' NONONONON’ NONO)
nporpamMmmHoro ny ny py 1 2 3 4 5 6 T 8
3agartuuka O 0O 0O N v J\L v J
MHanKaums pexmvon WHavkaums ycnosun
paboThbl 3agaTymka nepexoga 3agartyuka

6.4.5.4 YnpaBneHue pexumamm paboTbl NporpaMMHOro 3agarymka

Pexvm paboTtbl mporpammHoro 3apatyvka — «Pabotax», «Maysa», «Cton» unu «KoHel nporpammbi»
ABNAETCA 3arnoMuHaeMbIiM cocmosiHueM. [locne BKMYEeHMsT MUTAHWUS PerynaTop HaxoaAuTCsl B TOM peEXMME, B
KOTOPOM OH HaxoguIcs HA MOMEHT OTKITHOUEHUS.

MporpammHbIA  3a4aTuMK  Kaxabld pexuM paboTbl OoTOOpakaeT COOTBETCTBYHLUMM CBETOAMOAHbLIM

WHAMKaTOPOM:

e Run MporpammHbIA 3agaTyuk (3agaTyukM) HaxoauTcs B pexume "paboTa”. T.e. nporpaMMHbIi 3agaTymk
BbINOMHSET NpOorpamMMy COCTaBMEHHYIO NONb30BaTeNeM, COrfnacHoO BPEMEHHbIX KOOPAMHAT U YCNoBUI
nepexonos.

e Wait " CeeTtutcd, ecnu nporpaMMHbIA 3agaTymk HaxoguTcs B pexume "llaysa". [porpaMMHbI 3aaaTymK
HaxXoOUTCS B PEXMME OCTaHOB, a PErynaTop ynpaenseT 0ObeKTOM C NocneaHeln 3agaHHON TOYKOM.

e Stop’ CeTuTCH, ecnu nporpaMMHbIv 3afaTynk Haxogutes B pexume "Cton".

e End CBeTtunTCA, ecnv nporpamMHbIN 3agaTymk HaxoguTes B pexxume "KoHew nporpammbl”.

e ALM CeeTutcs, ecnu 3HayeHue Wn3MepsiemMon BenWUUHbl He [OCTUINO 3HAYeHWs YCTaHOBIEHHOro Ha

[aHHOM Luare MporpamMMHOro 3aJaTyMKka Wnv BPeMsi, YCTaHOBIIEHHOE Ha AaHHOM 3Tarne, BbIWIo, a
napameTp He JOCTUM YCTaHOBIEHHOIO 3HAaYEHUS.

Mpumeyanue: B pexunme Wait nmeetcsa cneayroLas BO3MOXHOCTb:

e C nomouibto knasuw [NekHT] unu [NekH!] nMeeTcs BO3MOXHOCTb MPOCMOTPETh BGE Lark U ycrosus
nepexoAoB NPOrpaMMHOro 3aaTyuka.

o MOXHO M3MEHUTb YCTaBKy BPEMEHU Ha TEKyLLEM Luare nporpaMMHOro 3agaTtyuka (yctaHoBuBs ee GornbLue
U MeHblue knaeuwamy [A] —6obwe” n [ V] —eHbLIe”, npeaBaputenbHO Haxas knasuwy [3BA]).
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N3MeHeHMe peXuMOB paboTbl MPOrpamMMHOro 3agaTymka

lMporpamMMHbI 3agaTvmK lMporpaMmMHbIN 3agaTymK
HaxoauTcs B pexume «laysa» | i Haxogutcs B pexume «Cton»

Run Wait Stop End

O @ OO

Run Wait Stop End

knasuwu [P/A] + [&] OO OO

MporpamMmmHbI 3agaT4yMK HaXo4MTCS
B pexume «PaboTa»

[P/A] + [¢]
[P/IA] + [¢]

Run Wait Stop End

© O OO

Tonbko Npn OKOHYaHUK NporpamMMbl Nnosib3oBaTtensa

[P/A] + [¢]

Run Wait Stop End

O O O O

MporpamMMHbIV 3agaTUMK HAXOAUTCS
B pexume «KoHew, nporpaMmmbi»

Bbibripaembii pexxum paboTbl MHAMLMPYETCS Ha NepegHen naHenn CooTBETCTBYIOLUM MHANKATOPOM:
CeeTtutca nHgmkatop Run — MporpammHbIi 3agatymk HaxoamTca B pexume «PaboTar.

Ceetutca nHgukatop Wait — MNporpaMmmHbIv 3agaTyuk HaxoauTes B pexvme «laysa».

CeeTtutca nHgukatop Stop — MNporpamMmmHbIv 3agaTymk HaxoauTes B pexume «CTtony.

Ceetutca nigukatop End — [NporpaMMHbIn 3agaTtyunk HaxoanTes B pexnme «KoHew, nporpammbi».

Mepexon ¢ ogHOro pexuma ynpaBreHusi Ha ApYrov OCyLLEeCTBAsieTCst Knaeuwen pyyHoi/asTomat [P/A] u
MOXET NPOM3BOANTLCS TOMBKO B PEXWME WMHOUKALMM COCTOSIHUS NMPOrpaMMHOr0 3ajartyvka — Mpu CBETSALeMcs
uHavkatope Mpor.

MoppobHee o pexmnmax paboTbl MPOrpamMMHOrO 3agatyMka cMOTpu pasgen «5.7.2 Pexumbl paboThbi
nporpaMMHOro 3agatyvka.

Mpumep nepexopa B pexum Run u3 pexuma End

Mpor e Knasuweit MeHio [4¥] nepesecTy Npnbop B PEXNM MHAMKALMM COCTOSIHUS MPOrPaMMHOTO

. 3apgatunka. Cmotpu «6.4.1 MN3meHeHMe pexuMMoB uWHOuKauMn». Ha nepegHen naHenu
[OIKeH ceeTuTbesa nHaukatop Mpor.

<= [P/A] e C nomouibto knasuwu [P/A] BeiGpaTh pexum «Stop» nporpamMHoro 3agartyvka. MHaukaTop
Stop «Stop» Ha4yHeT murathb.
& [¢] e C nomolupbto knasuwm [¢'] sadmkcupoBaTb pexum «Stop»
Stop
< [P/A] o [lanee HeckonbkMMu Haxatuamu knasuwm [P/A] gobuBaemcsa mwuraHvs uHomkaTopa
Run «Run».
& [¢] e Haxumaem knasuwwy [¢] B npouecce mMuraHusi uiamkatopa Run (npuGnuautensHo 5-10
Run CeKyHA) — npousonaeT ukcayusi 8blbpaHHO20 pexuma W Perynatop nepevaet B Pexum
(@) «PaboTa» nporpammMmHoro 3agatuunka, nsgukatop Run 6yaeT cBeTUTbCSH — YTO yKasblBaeT Ha

HeobXoaMMbIN pexnm pabdoTbl — «Run».

http://www.microl.ua e MTP-44 ver.84.20 e [IPMK.421457.204 PQ u3m. 1.13, 13.02.2013




000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

41

6.4.5.5 NpocmoTp WaroB 1 ycnoBuin nepexofoB NPOorpaMmMHOro 3agartymka

[na onepaTnBHOro NPocMoTpa BPEMEHU BbINOSIHEHUSA LWIAroB M UX YCrOBUWA mepexoja 06s3aTeNnbHbIM
YyCnoB/neEM ABIIAETCA PEXUM pa60TbI nporpaMMHOro 3agatyumka — «I'Iayaa».

Mpor e KnaBuwen MeHto [{}] nepeBecTy Npnbop B PeXUM MHOANKALMKN COCTOSTHUS NMPOrpamMmmMHOro
O 3agaTtunka. Cmotpu «6.4.1 MN3meHeHMe pexuMMoB uWHOuKauMn». Ha nepegHen naHenu
[OIMKeH cBeTUTbCH nHamkatop Mpor.
Wait e C nomoubio knasuwn [P/A] Beibpath pexum «Wait» nporpamHoro 3apgatyuka. CmoTtpu
(@) «6.4.5.4 YnpasneHuve pexvmamu paboTbl NporpaMmMHOro 3agatyvkar». Ha nepegHen naHenu
AomKeH ceeTuTbes nHamkatop Wait.
@ [NekHT] e C nomouwbio knaeuw [NekHT] unn [NekHd] BbiGpaTh Luar nporpaMMHOrO 3a4aTunKa,
@ [NekHy] KOTOpbI HEO6XOAMMO ONepPaTUBHO NPOCMOTPETb.

6.4.5.6 U3ameHeHMe BpeMeHU TeKyllero wara nporpaMMHoOro 3agartyvka

[na onepaTnBHOro NPocMoTpa BPEMEHU BbINOSTHEHUSA LIAroB M UX YCHOBMVI nepexona 06s3aTenbHbIM
YCINOBUEM ABNAETCA PEXUM pa60TbI nporpaMMHOro 3agatyumka — «I'Iayaa».

Mpor o Knasuweit MeHio [A ¥] nepeBecTy NpUBop B PEXUM MHAMKALMN COCTOSHUS MPOrPaMMHOTO

O 3apgatumka. CmoTpu «6.4.1 M3meHeHue pexmmoB uHaukaumm». Ha nepegHen naHenu
DOMmKeH cBeTuTbes nHankatop Mpor.

Wait e C nomowpto knasvwmn [P/A] Bbibpatb pexum «Wait» nporpamHoro 3agatymka. CMoTpu

(@) «6.4.5.4 YnpaBneHve pexvmamu paboTbl NporpamMMHOro 3agatyvkar». Ha nepegHen naHenm

JoIKeH ceeTutbesa nHamkatop Wait.

< [3BAO] o [In9 naMeHeHus 3Ha4yeHWs BPEMEHW, OCTaBLUErocs A0 BbIMOMHEHWS TeKylero wara (He
cynTas ycrnoBuin nepexona) HeobxoamMo HaxaTtb knasuwy [3BO].

e Ha nepegHen naHenu HauvHaeT muratb nHankatop MAPAMETP, Ha koTopbIi BbIBOAUTCA
OCTaBlUEeCcs BpeMmsi TeKyllero Lwara nporpamMmHOro 3agaTtyuka. Ha paHHoM aTane npu
muratowem gucnnee MAPAMETP BO3MOXHO M3MEHEHNE 3HAYEHNsT OCTaBLUErOCSt BPEMEHM.

e C nepepgHelnt naHenu ¢ nomoubio knasuw [A] —6obwe” n [V] -meHbLlle”, ycTaHoBUTL
HeoOX0aMMOoe 3HayYeHe BpeMeHU, MHANUMpyeMon Ha muratowem agucnnee MAPAMETP.

e Ecnu onepaTtop Haxan knasuwy [¢] B npouecce muravus gucnnes MAPAMETP

= [J] (npubnuantenbHo 5-10 cekyHA) — perynsitop NeperiaeT Ha pPexum ynpaBreHusi ¢ HOBbIM
3Ha4YeHMEM BPEMEHW OKOHYaHUS Liara.

NAPAMETP e [ucnnen MAPAMETP nepecTaHeT MuraTb U nepenaeT B PeXUM MHOMKALMM BpemeHu

YpoeeHb eee Ecnu onepatop He rnodmeepxdaem CBOWX OAeWCTBUM HaxaTtvem knasuwu [&] B

3awjumabli npouecce muranma aucnnes MAPAMETP (npubnuautenbHo 5-10 cekyHa), nn6o onepatop

OCYLLECTBUN Mepexod Ha APYron Lar nporpammHOro 3ajatyuka, TO [aHHble [AeNcTBus
onepaTtopa BOCMPUHUMAIOTCH Kak HEBEPHOE AENCTBME UMK CryYanHoe N3MEHEHNEe 3HavYeHus.
e J3T0O W npeacTaBnseT yposeHb 3awumbsl OT CIYyYanHOro W3MEHEHUS 3Ha4YeHus
ocTaBllerocsd BpeMeHu Tekywero wara. fOucnnen MNMAPAMETP nepectaHeT muratb, a
perynsaTtop BepHeTcs B paboTy C MPEXHUM 3HaYEeHMEM OCTaBLLErocs BpeMEHMU Luara.

MpumeyvaHwue:

1. WVameHeHne Bpems Liara nNporpamMHOro 3agaTyuka BO3MOXHO NMULb AN TeKywero (akTMBHOMo) Lwwara
nporpaMMHOro 3agatyuka. [lns octanbHbIX Waros NporpamMmmbl BO3MOXEH TOMNBKO MX MPOCMOTP.

2.  W3meHeHWe Nnorukm nepexona BO3MOXHO TOMbKO NOCPEACTBOM KOHMMrypaLummn npudopa.

3. WameHeHne umMeeT cuny TOnbko AN Tekyllero ceaHca paboTbl MporpamMMHOro 3agatyuka. [lpu
nepesarnycke 1y NoOBTOPHOM 3arnycke nporpaMMbl NOSb30BATENS U3MEHEHME He coxpaHseTcs. VIaMeHeHne
BPEMEHM Luara CIyXUT AN «OAHOPa30BOro» MOAKOPEKTMPOBaHMS paboTbl nporpammbl. Ecnu gaHHble
U3MEHEHUSA HOCAT CUCTEMATMYECKUA XapakTep, TO HYXHO W3MEHATb BpeMs Liara nocpeacTBoM
KOHurypaumm npmubopa (B ypoBHe 10).
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6.5 YpoBeHb KOH(pUrypaumm n HactTpoek

e C nomowpblo 3TOrO0 YPOBHS BBOAAT MNapameTpbl perynstopa (napameTpbl KOHTYPOB perynstopa,
CUrHanm3auumn OTKIMOHEHWIA, NapaMeTpbl 3af4aHus Tuna Aatyuka, Tuna ynpasneHusi, napaMeTpbl CETEBOro obmMeHa,
napameTpbl KanMbpoBKK, PEXMM 3anucu napameTpoB, U T.4.).

e [lapameTpbl pasfgeneHsl No rpynnam, Kaxaas U3 KoTopblX HasblBaeTcs "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHue (3NeMEHT HacCTPOMKKN) B 3TUX YPOBHSAX Ha3biBaeTcH "napameTpom"”.

e [lapameTpbl, ucnonb3yemole B perynatopax MTP-44, crpynnupoBaHbl B criegywowme 17 ypoBHen u
npeacTaBneHbl Ha guarpamme — CM. PUCYHOK 6.2. MHAnKaumsa 3HavyeHus napameTpoB KOHUrypauum n nx HoMepos
yKasaHbl Ha pucyHke 6.3.
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PEXUM MNMPOrPAMMUPOBAHUA

3HaueHVie napameTpa
é 0000 2.03 ans 1-ro kaHana ( 02 > ‘ 02 )

nHOVKaTopbl kKaHana
(BbIOpPaH 1-1 kaHan)

napameTp 2.03
lnns 1-ro kaHana

PucyHok 6.2 - [Juazpamma yposHel KOHGbu2ypayuu U HacmpoekK

KAHAN NAPAMETP

| I_' ,— _I [
/ LI l— / l— ! '.C";')Kpau.leHHOe

| Ha3BaHWe YPOBHs
3 4 5 6
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PucyHok 6.3 - MIHOuKauusi Homepa ypoeHsi U e20 Ha38aHUsI

Homep ypoBHs

KAHAJ NMAPAMETP

I rrr e
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3HaueHue napameTpa

Homep napametpa
(napametp 18)

Homep kaHana
(2-1 kaHan)

1 2 3 4 5 6 7 8

00000000

PucyHok 6.4 - MiHOuKayusi 3Ha4eHUs1 HoMepa KaHasia, HoMepa napamempa U e20 3Ha4eHUs!
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6.5.1 BbI30B ypOBHS KOHpUrypaumm n Hactpoek

1. BbI30B ypOBHS KOHGMrypaumm n HacTpoek ocyllectensetca us pexvma PABOTA anutensHbiM, 6Gonee
3-X CeKyHA, HaxkaTneMm Knasuwim [4¥V].

2. MNocne atoro Ha aucnnen KAHAJ BbiBogsATcs cumBonbl "PS", Ha aucnnen NMAPAMETP BbiBoautcs
aHauyeHue: «0000». C nomolubio knasui A 1 ¥ BBeCTM naposib = 0002 1 KpaTKOBPEeMEHHO HaxaTb knasuwy [J].

3. [nsa Bbibopa ypoBHSA NapameTpoB C NMOMOLLbIO kraBulwl A 1 ¥V BBECTU HYXHbI YPOBEHb U3 AManasoHa:
«0002 — 0017» 1 KpaTKOBpeMeHHO HaxaTb knasuwy [¢'] — Beoa.

4. Pexum KoHdurypauum oTnuyaeTcss OT pexuMa WHAMKaUMM TeM, 4TO B [AaHHOM pexume Homepa
napamMeTpoB U NX 3Ha4YeHus BbiBogaTca Ha aucnnen NMAPAMETP B musarowem pexmme.

BHUMAHMUE 11!
AnuTenbHbiM, Gonee 3-X CeKyHAa, HaxaTuem KrnasBulum [4¥] MOXHO, ecni HeoBXAUMO, BLINTM 13 pexmma
penakTUpoBaHUsl KOHPUIypaLMmM U HACTPOEK.

6.5.2 HasHauyeHue ypoBHen KoHdUurypaumm

Tabnuvua 6.5.2.1 NHankaumsa Homepa ypoBHS KOHdUrypaumm

yﬂ%ﬁfﬂ Hasnauenne YPOBHA NHamkaumsa
02 HacTtpoiika napametpos NMO-perynatopos (1 - 8) P | D,
03 HacTtporika napameTpoB aHanorosbix Bxogos Al1 — Al8 ﬁ | m
04 HacTtporika napameTpos aHanorosbix Beixogos AO1 — AO4 H D
05 HacTtpolika napameTpoB AuCKpeTHbIX Bbixogos DO1 — DO8 ,, d D t
06 HacTpolika napameTpoB AUCKpeTHbIX Bbixogos DO9 — DO16 E d D t
07 HacTpolika napameTpoB KOHTYpOB ynpasneHus (1- 8) E t ’— L
08 CurHanusauusi KoHTypa ynpasnenus (1 - 8) H ,L ’— ’:’
09 HacTpoiika nporpaMmHOro 3agatyvka P ' E
10 BpemeHHble nHTepBanbl NPOrpamMMHOro 3agaTtyuka t ,:, '—
11 HacTtpoiika koopauHaTt npoduneit (1 - 8) 5 E t
12 Abcuucebl (X) onopHbIX TOYeK NuHeapusauum L nr ;
13 OpavHaTbl (Y) 0nopHbIX TOYEK NnHeapv3auum L I—' ’— H
14 Kannbposka aHanorosbix Bxogos Al1 — Al8 E H L |
15 Kanubposka aHanoroBbix Bbixogos AO1 — AO4 E H L D
16 O6wwme napameTpsbl 5 g S
17 CoxpaHeHue napameTpoB S H LJ E
18 Peructpauus owmbok E '— ’—

B panbHelweM no TeKCTy pykoBOACTBa MO 3JKChnyaTauum MAeT cCbiika Ha napameTp u3 Tabnuubl napameTpoB
TepmoperynaTopa B Buge XX.YY (Hanpumep 01.00), rae XX — Homep YPOBHA, a YY — Homep napameTpa (CMOTpPU PUCYHOK 6.2).
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6.5.3 Bbibop napameTpoB

e [Ina nepexofda m3 pexuma Bbibopa YPOBHA B PEXUM U3MEHEHWUS nNapameTpoB BbIGpaHHOro
YPOBHS HEOOX0AMMO HaxaTb knasuLy [¢].

Napavetp 0 e [1na BbIGOpa NnapaMeTpoB Ha KaXkaoM YpoBHe Heobxoanmo HaxaTb knasuwm [A], [ V]

NMapameTp 1 e [Mpy KaXkgoOM HakaTuM KnaBuLl NMPOMCXOAWUT NMepexoa K crefylowemy unv npegblayliemy
napameTpy.

e [pn Haxatun knasuwm [A] Ha nocnegHem napameTpe, NPOU3ONAET nepexos Ha nepBbiv
napameTp (napameTp ¢ Homepom 0).

MapameTtp N

6.5.4 ®dnkcmpoBaHMe HacTpoeK

e YTOObI M3MEHUTb 3Ha4YeHnss napameTpoB, nonb3ynTech knasuwamu [A] vnm [V], a 3atem
HaxmuTe knaeuwy [¢]. B pesynbtaTte HacTpolika GyaeT 3admkcrpoBaHa.
e Heo6xoaMMO NMOMHUTB, YTO (MKCALMS U3MEHEHMIA MPOMUCXOAMT TOMbKO Mo knasuwe [¢].

e [py nepexoae Ha OPYrol YpoBeHb C MOMOLLBIO KMaBulwm [£¥] napaMeTp U3MeHEHHbI 00
nepexona 6e3 HaxaTusi knasuwm [F], He gukcupyromces.

e HeobxoOumo MOMHUMB, YTO MOCre NpoBeAeHUs Moaudukauum Heobxooumo MpPoM3BECTH
3anncb NapameTpoB B 3HEProHe3aBMCUMYI NamaTb (CM. pasgen 6.5.5), B npoTnBHOM cny4vae
BBeEeHHas uHdopmauus He ByaeT coxpaHeHa Npu OTKIIOYEHUN NUTaHWSA TepMoperynsaTopa.

6.5.5 3anucb napamMeTpoOB B dHEProHe3aBMCUMYIO NaMsATb

Monb3oBaTenb Nony4yaeT AOCTYN K MEHIO 3anucu napameTpoB B 9HEproHesaBmcMmyto namsats Ha YPOBHE
17.
3annck NapameTpoB B 3HEPIrOHE3aBMCUMYIO NaMSATb APouU38oouUMCcs criegyoLum obpasom:

1) MNpounseecTn MoandUkaLno Bcex HEOOX0ANMbIX MAapPaMeTpPOB.

2) YcTaHoBUTL 3Ha4YeHWe napameTpa «3anucb» 17.01 = 0001.

3) Haxatb knasuwy [&].

4) Ha gucnnee KAHAIJ kpaTtkoBpemeHHo nosiesatcs cumaonbl "3MM1" - SAMNUCH.

5) Mocne yka3aHHbIX onepauuin GyaoeT npov3BefeHa aBToMaTMdeckas 3anucb BCeX MOAMMULMPOBAHHBLIX
napameTpoB B 9HEpProHe3aBUCHMYK NamsaTb. [locne 3anmcu nNpubop aBTOMATUYECKWM YCTaHaBNMBAETCH B PEXWM
paboThbl.

Mpn nporpammupoBaHum no cetm ModBus pomxkeH ©OuTb ycTaHoBneHw mar paspelueHus
nporpaMMmpoBaHus no ceTtu. laHHbIn NapameTp yctaHaBnueaeTcsa B nyHkTe meHto 17.00. Mpu nonbiTke 3anvcaTb
3HayeHue peructpa B perynatop MTP-44 npu 17.00 = 0000, npounsongeT owmbka 3anucu. 3HayeHue peructpa npu
3TOM HE U3MEHUTCSI.

Tabnuvua 6.5.5.1 — 3anncb NapaMeTpoB B 3HEPrOHE3ABUCUMYIO NAMSITh

3Ha4yeHue
MapameTp HasHa4yeHue napameTtpa MpumeyvaHune
napameTpa
17.00 PaspelueHne nporpamMmmmnpoBaHns nNo cetn 0000 MporpammupoBaHune
ModBus 3anpeLeHo
0001 MporpammupoBaHue
paspeLueHo
17.01 3anncb napameTpoB B 0000 He npousgodumcs
3HeproHe3aBMCUMYIO0 NaMATb 0001 3anucatb B
3HEepProHe3aBUCUMYIO
namsitb
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7 KoMMyHUKaUUOHHbIe PYHKLUMN

MwukponpoueccopHble perynsatopbl MTP-44 moryT o6ecneynTb BbIMOSIHEHNE KOMMYHUKALMOHHON (DYHKUNN
no uHtepdency RS-485, nossonsiwolien KOHTponupoBaTb M MOAMMUUMPOBATL €ro napameTpbl Npu MOMOLLM
BHELLHEro ycTponcTea (KomMnboTepa, MUKPONPOLLECCOPHOW CUCTEMBI YNpaBeHuns).

MHTepdenc npegHasHavyeH Ansa KoHdurypupupoBaHus npubopa, ANS UCMONb30BaHUA B KayecTBe
yAaneHHoro KoHTponnepa npu paboTe B COBPEMEHHbIX CeTAX ynpasreHus u cbopa uHdopmaumm (npvema-
nepegayn KomaHa v garHeix), SCADA cuctemax v T.M..

MpoTokonom cBsi3n no uHTepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

[ns paboTbl HEO6XOAUMO HACTPOUTbL KOMMYHMWKALMOHHbIE XapakTepucTuku perynatopos MTP-44 takum
obpasom, 4TOGbI OHWM coBnaganu C HacTpokamu obMeHa OaHHbIMU [FaBHOMO KOMMblOTEpa. XapakTepucTukv
ceTeBoro obmeHa HactpansatoTca Ha YPOBHE 16 koHdurypauum.

Mpu obmeHe No UHTEPdENCHOMY KaHamny CBS3M, ECNN MPOMCXOAMUT nepefadva AaHHbIX OT KOHTponnepa B
ceTb, Ha NnepefHen naHenu perynatopa muraet nHgukatop IHT.

MporpammHogocTynHble perncTpbl perynatopa MTP-44 npueefeHsl B Tabnuue 7.1 pasgena 7.1.
HocTtyn k pernctpam onepaTmnsHoro ynpaerneHus No 0-110 pa3peLueH noCTOAHHO.

HocTyn k peructpam nporpammupoBaHuns n koHourypaumm No 111-1245 paspeluaeTcs B criyyae yCTaHOBKU
B «1» perucTtpa paspelueHus nporpammupoBanust No 110, KOTOpoe BO3MOXHO OCYLLECTBUTL C NepcoHarnsHon OBM.

Konunyectso 3anpaluvBaemMbiXx permctpoB He AOMMKHO npeBbiwaTb 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynsatop MTP-44 B oTBeTe orpaHnyMBaeT Nx KONMYECTBO A0 nepBbiX 16-TM perncTpos.

Mpn nporpammupoBaHmn ¢ 3BM HeobxoaMMO KOHTPOMMPOBATL AManasoHbl WM3MEHEHWS 3HaYeHWuin
napameTpoB, yka3aHHble B Tabnuue 7.1 pasgena 7.1.

Ons obecneyeHnss MMHUManNbLHOTO BPEMEHU peakuuu Ha 3anpoc oT IBM B KoHTponnepe cyuiectByeT
napametp — 11.02. «Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax KoHTponnepa 171akT = 250 mkc». MnHumansHo
BO3MOXHbIE TaliM-ayThbl AN pa3fnnyHbIX CKOPOCTEW crneaytoLme:

Tabnuua 7.1
Bpems nepegaum Tanm-ayr,
CkopocTb, 6ut/c Kagpa 3anpoca, B cmTeM_Hb'x TaKTax
MCeK 1 TakT = 250 MKC
(Time out [C-T-])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 2
460800 0,19 0
921600 0,095 0

Bpems nepenauu kagpa 3anpoca - naketa n3 8-mm 6anT onpenenseTcsi COOTHOLEHMEM
(roe: oguH nepenaBaemblvi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6Gut = 10 6UT):

(10 6mT * 8 GanT + 7 6MT)
Tnepepaun = 1000 * , MCeK
V 6uTt/cek

Ecnu Habniopatotca YacTtble cboun npu nepegadvye OaHHbIX OT KOHTponnepa, To Heobxoanmo yBENU4nNTb
3HayeHue ero TamMm-ayTta, HO NMpu 3TOM Y4eCTb, YTO Heobxoanmo yBEITNMYNTb BpeMA NMOBTOPHOIO 3anpoca oT OBM,
T.K. BCeraa spemMd NOBTOPHOIro 3anpoca AOJTKHO ObITb GonbLUe TarM-ayTa KOHTpornnepa.
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Ynpaenenune
(DTR/ RTS)
Mepenava Mpuem Mepenava Mpuem
7
Mepenava
(Tx) Kagp 3anpoca ot
} mzeum
Tdelay=3MC.
Trx. ~ -
<>
Tive out
Mpuem ._Kapnp oteeta ot
(Rx) A KOHTponnepa
Trx.
N
<
Tronmsiit Tdelay =1MC

PucyHok 7.1. BpemeHHble Quagpammebl yripasnieHusi nepedayeli u npuemom b6rioka uHmepgeticos bI1A-485.

Time out - BpemsA oxvaaHua KOHUa kagpa 3anpoca. Bpemsa nepepaum kagpa 3anpoca AOMKHO ObiTb
MeHbLLIE YeM BPEMS OXMOAHUS KOHLA kagpa 3anpoca nHave KOHTPonnep He NpuMeT NOMHOCTLIO Kaap 3anpoca.
Tdelay — BHYTPEHHEE BpEMS Yepe3 KOTOpoe perynstop OTBETWUT. OTO Bpems cocTaBanseT 3Mmc, U Kaxable
100Mmc 3agepkka oTBETa KOHTpOepa Bo3pacTtaeTt 4o 9mc.

Ka;:[p 3ampoca

T L0R=~a0;

—p igLany=3MC 100 mc Ka/:[p OTBETa

PucyHok 7.2. BpemeHHasi duagpamma obMeHa MexAy KOMIbIMepoM U peaysisimopom.

Mpumep pacyeTa NOMHOrO BpEMeHM 3anpoca — oTBeTa ansi ckopoctu 115200 6ut/c.
Bpems nepenaum kagpa 3anpoca v kagpa oteseTta npu ckopoctn 115 kéut/c coctaBut 0,76 Mcek.
Trepegaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1 MC)

[NonHoe BpeMsa Kaapa 3anpoca — oTBeTa:
Trommein = TTx + Tdelay + Trx + Tdelay. =0,76+3+0,76 + 1 =6 mc.

T nonein = T1x + T getay + TrRx + Taelay = 0,76 + 9+ 0,76 + 1 = 12 mc.
T=nom-u=||7|(3a 1¢.)=10*12 =120 mc.

WTak, 3a 1 cekyHOy MOXHO OMpPOCUTb PETNCTPOB:
N = (1000mc — 120mc) / 6mc +10 = 880/6 + 10 = 146 + 10 = 155.
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PekomMeHAauum no nporpamMmMmupoBaHnio o6MeHa AaHHbIMU ¢ perynsaTtopamu MTP-44.
(ocobeHHocTM ucnonb3osaHus dyHkunn WinAPI)

Mpu onepauusx BBoda / BbiBoga (C nmporpammubiv ynpaeneHvem DTR/RTS), Heobxoammo yaepxvBaTb
curian DTR/RTS o okoHYaHusa nepepauv kagpa 3anpoca. [nsa onpedeneHus MOMEHTa nepeaadn nocregHero
cvmMBona us 6ydepa nepegayn COM nopta pekomeHayeTcs ucnonb3oBaTb yHkumio: WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;

__asm
{
a1:mov dx,0x3FD
in al,dx
test al,0x20
jzal
a2:in al,dx
test al,0x40
jza2
}
}

Kagp oTBeTa oT perynaropa nepegaeTcs perynsatopom C 3agepxkom 3 — 9 MC OT MOMEHTa NpUHATUS Kaapa
3anpoca. [ina oxuaaHua kagpa oTBeTa He pekomeHayeTca ucnonb3doBatb WinApi: Sleep( ), a ucnonb3oBaTb
OVERLAPPED cTpyKTypy v onpefensaTtb nonyyeHne oTBeTa oT perynaropa crefyloLmm KOgoMm:

while(dwCommEvent!=EV_RXCHAR)

{
int tik=::GetTickCount();
::\WaitCommEvent(DriverHandle,&dwCommEvent,&Rd2);
TimeOut=TimeOut+(::GetTickCount()-tik);
if (TimeOut>100) break;

}

TimeOut — TarimayT Ha nony4eHve oTBeTa.

Mocne nepegayn kagpa oTBeTa perynatopy Heobxodvma naysa =1Mc ANs NepeknioyeHns B peXxum npuema.
[nsi oxvgaHusa Takke He pekoMeHayeTcs ucnonb3oBaTtb yHkumo WinApi Sleep( ).
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7.1 Tabnuua nporpamMmMHOAOCTYNHbIX perucTpoB perynatopa MTP-44

Tabnuua 7.1 - NporpaMMHOLOCTYMNHbLIE PErUCTpbI perynaTopa MTP-44

®DyHKUMOHA
FHBIA KOA Anpec HanmeHoBaHue napametpa [Anana3oH nsmeHeHus
pernctpa, DEC [MapameTp ypoBHSA KoHdUrypaumm] (mecATUYHBbIE 3HaYEeHWs)
onepauuu
03 0 Pervctp ngeHtudmkaumm nagenms:
Kopa v mogenb nspenus 89 DEC — mn. 6ant n 11.84 DEC (no-6aintHo)
Bepcusl NporpaMMHoOro obecneveHus b.54 HEX (no-6antHo)
25 DEC — ct.6aint
03 1 Pervctp OnckpeTHbIX BXO40B Mo6butHo
DI1-DI16 0 — oTkn., 1 — BK/.
03/05/06 2 Pernctp amckpeTHbIX BbIXO40B Mo6utHo
DO1-DO16 0 — oTkn., 1 — BK/I.
03 /06 3-10 3HaveHne namepseMon BENNYNHbI Ha aHaNoroBbIX -999 — 9999 *
Bxoaax kaHanos Al1 - Al8 *CM.MpuMeyaHue
03/06 11 3HayeHwne pasHocTu mexay Al1 n Al2 -999 — 9999 *
AAIl = Al1 - Al2 *CM.MpuMeYaHve
03 /06 12 3HayeHue BnaxHocTu 0000 — 9999 *
¢ = F[AI1; (Al1 = Al2)] *CM.NpuMeyaHue
03/06 13-20 Bbixog KOHTYpa ynpaBneHusi 0000 — 9999
03 /06 21-28 Peructpbl pexvmoB paboTbl KOHTYPOB ynpaBneHus 0 — nokanbHuiA, 1 — py4YHOW,
2 - NporpaMMHbIii
03 /06 29 - 36 3agaHHas Toyka KoHTypoB 1 ... 8 -999 — 9999
03/06 37 -44 [NepecTaHoBKa UCMOMHUTENBHOIO MEXaHU3Ma. -999 — 9999
03/06 45 PeanbHoe BpeMsi 40 3aBepLUEHMSA aKTUBHOrO Liara 0000 - 9959
nporpamMmbil
03/06 46 CocTosiHMe NporpamMmMHOro 3agaryvka 0 — Stop, 1 — Wait
2 —-Run, 3-End
03/06 47 AKTUBHBIN LLAr NporpaMMHOro 3agaTymka 0001 — 0048
03/06 48 Peseps
03 /06 49 Pe3seps
03/06 50 - 57 KoadhdpuumeHT ycunenns MNMUNO-perynstopa 1 - 8
03/06 58 — 65 Bpewms uHterpuposanus NNQ-perynstopa 1 - 8
03/06 66 — 73 Bpemsi aucbdepeHumposanus NMiNO-perynatopa 1 - 8
03 /06 74 -89 YctaBka MIN DO1 ... DO16 -999 — 9999
03 /06 90 — 105 Ycraska MAX DO1 ... DO16 -999 — 9999
03 106 [encTBne curHanusaumm 0000 — HenpepbiBHOE
0001 — no nporpammMHOMy
3agaTumnky
03 107 CocTtosHue curHanusauum «MpegynpexaeHve» Mo6uTHO.
0 — HeT, 1 — Npeaynp
03 108 CocTosHne curHanmaauum «ABapus» MobwuTHo.
0 — HeT, 1 — ABapus
03 109 HeuncnpaBHocTb kaHanos Al1 — Al8 MobuTtHo.
0 — ncnpaseH, 1 — HeucnpaBeH
03/06 110 Pa3speweHue rnpozpaMmupo8aHusi 0 — 3anpeuweHo,
1 — pa3peweHo
03 111 Twn Moayns paclunMpeHns 0-7
03 /06 112 -119 Twvn wWKanbl aHanorosbix BxogoB 1... 8 0-17
03 /06 120 — 127 HwxkHWI npegen pasmaxa wkansl Bxogos 1... 8 -999 — 9999
03 /06 128 — 135 BepxHun npegen pasmaxa wkansl BxogoB 1... 8 -999 — 9999
03/06 136 — 143 MonoxeHune geunmanbHoro pasgenutens BxogoB 1 ... | 0— «0,000», 1 — «00,00»,
8 2 — «000,0», 3 — «0000»
03/06 144 — 151 [MocTosiHHast BpemMeHu BXoaHOro Lumdgposoro punbtpa | 0 — 600
BxogoB 1...8
03 /06 152 — 159 MakcmmarnbHas ANMTeNnbHOCTb UMMNYIIbCHOW NOMexXu 0-50
03/06 160 — 167 MeToa TemnepaTypHOW KoppeKkunm BXOAHbIX curHanoB | 0 — pyyHas
OT TepMonap 1 — aBTOMaTH4eckas
03/06 168 — 175 3HayeHne TemnepaTypbl B peXuMe pydHor koppekummn | -999 — 9999
BXO[HbIX CUTHArNoB OT TepMonap
03 /06 176 — 191 Jlorvka paboTbl Bbix.ycTpoincts DO kaHanos 1 - 16 0-7
03/06 192 - 207 Homep aHanoroBoro Bxoaa Ans ynpasfieHus fIorMkom 0-9
paboTbl AuckpeTHbIX Bbixogos DO1 - DO16
03 /06 208 — 223 'vcTepesuc BeixogHoro yctpoictea DO1 - DO16 0 —9999
03/06 224 — 239 Twn BbIXOAHOIO cUrHana BbIXogHoro yctporictea DO1 0000 — cTaTuyeckun
- D016 0001 — 9999 — MNYNbCHLIN
03 /06 240 — 247 Twn KOHTYpa ynpaBnexus (perynsarop, MHAUKaTop) 0-6
03/06 248 — 255 [MapameTp KOHTypa ynpaBneHus 0-9
03 /06 256 — 263 Pexum paboTbl perynsitopa 0000 — nokanbeHbIN
0001 — yacTU4HbIN
0002 — nonHbIv

http://www.microl.ua

MTP-44 ver.84.20 o

NPMK.421457.204 P3 u3m. 1.13, 13.02.2013




OO0 "AMTOPTI™ +7(4722)40-00-02

49

amtorg.com.ru

MpogomkeHne Tabnuupl 7.1

DyHKLMOHA
NLHbII KO Anpec HanmeHoBaHue napametpa [Anana3oH nsmeHeHus
peructpa, DEC [MapameTp ypoBHsA KoHdUrypauum] (mecATUYHBIE 3HaYEHNSA)
onepauuu
03/06 264 — 271 Twn ynpaBneHus perynsitopa kaHana 1 - 8 0000 — obpaTHoe
0001 — npsimoe
03 /06 272 — 279 CkopocTb AUHaMMUYECKON GanaHCMpOBKY 3afaHuUst 0 —9999
03 /06 280 — 287 Bpemsa mexaHusma Tm, nepuog MNAO-LUNAM 0 —9999
03 /06 288 — 295 MuHMManbHas ANMTenbHOCTb UMNynbca TMUH 0—9999
03/06 296 — 303 3apepkka Ha BkntodeHne DO B NpoTMBOMOSIOXHOM 000,1 -060,0
HanpasneHun
03 /06 304 - 311 30Ha HEeYyBCTBUTENBHOCTU 3-X NO3ULMOHHOIO 0-9999
perynsaTtopa (MepTBasi 30Ha)
03 /06 312 -319 'McTepesnc BbIXOAHbLIX YCTPONCTB MMMYbCHOMO 0-9999
perynsitopa
03 /06 320 — 327 Orpanunyernne MAX aHanoroBou S4eiku perynsaropa -999 — 9999
03 /06 328 — 335 Orpanuyenve MIN aHanoroBown suenku perynaropa -999 — 9999
03/06 336 — 343 Homep avckp.Bbixo4a Ha KOTOpPbI NO4AETCS cUrHan 1-16
«BOJIbLWUE» perynsatopos kaHanos 1..8
03/06 344 - 351 Homep anckp.Bbixofa Ha KOTOpbI NogaeTcsa curHan 1-16
«MEHLLUE» perynaTtopos kaHanos 1..8
03/06 352 — 359 BesonacHoe nonoxeHue BbIxoga perynsaropa B 0-3
crnyyae oTkasa AaTyvka, IMHUM CBSA3U Unn
V3MepuUTENbHOro kaHana
03 /06 360 — 367 3HayeHne 6e3onacHOro NonoXeHus 0-999
yCTaHaBMMBaeMOro Nnosnb3oBaTesiem
03/06 368 Tun TEXHONOrMYECKON CUrHanu3aunm 0-1
03/06 369 PesepB
03 /06 370 - 377 Tun curHanusauun «lMpegynpexaeHne» 0-4
03 /06 378 — 385 Tun curHanusauum «ABapus» 0-4
03 /06 386 — 393 MIN ans curHanusauum «lpegynpexgeHve» -999 — 9999
03 /06 394 — 401 MIN ansi curHanusauumn «ABapusi» -999 — 9999
03 /06 402 — 409 MAX ans curHanusaumu «[pegynpexgeHve» -999 — 9999
03 /06 410 — 417 MAX ons curHanusaumm «ABapusi» -999 — 9999
03 /06 418 — 425 'ncTepesnc TeXHONOIMYECKNX CUrHanu3aummn 0 — 9999
03/06 426 — 429 MICTOYHUK aHanoroBoro curHana gns ynpasneHus 0-9
aHanorosbiM BbixogoMm AO1 — AO4
03/06 430 — 433 3HauyeHue BxofHoro curHana pasHoe 0% BbIXOQHOTO -999 — 9999
curHana
03/06 434 — 437 3HayeHue BxogHoro curHana pasHoe 100% -999 — 9999
BbIXOAHOrO curHana
03/06 438 — 441 HanpaeneHwue BbixogHoro curHana AO1 — AO4 0 — npsmoe
1 — UHBEpPCHOE
03 /06 442 Peseps
03 /06 443 Homep koHTypa Ansg ynpaBrneHusi nepexogamu 0-7
03 /06 444 Tvn eanHUL, BpEMEHW NPOrpaMMHOro 3agartymka 0 —MuH: cek
1 —yvac: MuH
03 /06 445 KonnyecTBo LwaroB nporpaMMHOro 3agaTyuka 1-48
03 /06 446 Peseps
03 /06 447 — 454 HayvanbHble 3Ha4YeHust npoduns
03 /06 455 — 502 BpemeHHble nHTepBsannsl 8192 — 14191
03/06 503 - 550 KoopauHaTbl Touek npodpunen:  1-i npodunb -999 — 9999
551 - 598 2- npochunb
599 — 646 3-1 npochnnb
647 — 694 4-A npodhunb
695 — 742 5-n npocpunb
743 - 790 6-1 npocpunb
791 - 838 7- npohunb
839 — 886 8-n npocpunb
03 /06 887 — 894 KonunyectBo ToYek nuHeapusaumm 0000 - 0020
03/06 895 -914 Abcupmcchl ONMOPHbIX TOYEK NMHEeapu3aunm 0000 — 9999
915 -934 aHanoroBoro Bxoga Ai1, Ai2, Ai3,,,, Ai8
935 — 954
955 - 974
975 - 994
995 - 1014
1015-1034
1035 — 1054
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MpogomkeHne Tabnuupl 7.1

DyHKUMOHA
nbHBI KO Anpec HanmeHoBaHue napametpa [Anana3oH nsmeHeHus
pernctpa, DEC [MapameTp ypoBHS KOHUrypauum] (mecATUYHbIE 3HaYEeHWs)
onepauuu
03/06 1055 - 1074 OpavHaTbl ONopHbIX ToYek NuHeapusaumn  (Y) -999 - 9999
1075 - 1094 aHanorosoro Bxoga Ai1, Ai2, Ai3,,,, Ai8
1095 - 1114
1115-1134
1135 - 1154
1155 - 1174
1175 - 1194
1195 -1214
03 /06 1215 KonunuyecTtBo nHANLMPYEMbIX KOHTYPOB yrpaBreHus 1-8
03 /06 1216 — 1223 KannbpoBka Havana wkanbl Bxoga kaHanos 1 ... 8 -999 — 9999
03 /06 1224 — 1231 KannbpoBka koHua Lukanbl Bxoda kaHanos 1... 8 -999 — 9999
03 /06 1232 — 1235 Kannbposka Ha4vana wkarbl Bbixoga AO1 — AO4 -999 — 9999
03 /06 1236 — 1239 KannbpoBka koHua Lkanbl Bbixoga AO1 — AO4 -999 — 9999
03 /06 1240 KannbpoBka Hayana Lkanbl Bxoga kaHanos Al9 -999 — 9999
03/06 1241 KannbpoBka KoHUa LwKkanbl Bxoga kaHanos Al9 -999 — 9999
03/06 1242 Tavim-ayT kagpa 3anpoca 0-200
03 /06 1243 CeTeBol agpec 0 -255
03/06 1245 CkopocTb 0bMeHa 0-12

MpumeyaHue Kk pernctpam 3 — 12. MNpn HEQOCTOBEPHbIX AAHHbLIX 3HAYEHNE U3MEPSEMON NEPEMEHHON B 3TUX PErnCTpax
yBenuuuaetcst Ha 20479 (4FFFh), T.e. BbIxoguT 3a npeaensl Ntoboro n3amepsiemMoro ananasoHa, U 9T0 MOXET CIY>XUTb NMPU3HAKOM
O HEeJOCTOBEPHOCTU AaHHbIX AN BepxHero ypoBHs. MocnegHee 3HayeHWe OOCTOBEPHbIX AaHHbIX Ha BEPXHEM YPOBHE MOXHO
onpefenvTb Kak pasHuly «3HadeHue permctpa — 20479».

Tabnvua 7.2 - MNMporpaMmmMHOAOCTYNHbIE GUTOBbLIE PerucTpbl No 3anucu perynatopa MTP-44

DYHKLUMOHanNbHbINA Anpec
Koa onepauuu Gutosoro HanmeHoBaHue 6utoBOro napamerpa AnanasoH nsmexeHus
(TonbKo 3anmck) perucTtpa (wecTHaaUATUPUYHBIE 3HAYEHUA)
Data Coil
05 0 [OuckpeTHbin Bbixog KAHAIN 1 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 1 AvckpeTHbin Bbixog KAHAT 2 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 2 [OuckpeTHbin Boixog KAHAJT 3 0x0000 — 0 (oTkn), OXFFOO0 — 1 (BKN)
05 3 [OuckpeTHbin Boixog KAHAJT 4 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 4 [vckpeTHbin Boixog KAHAJT 5 0x0000 — 0 (otkn), OXFFOO — 1 (BKN)
05 5 [OuckpeTHbin Boixog KAHAJT 6 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 6 [vckpeTHbin Boixog KAHAT 7 0x0000 — 0 (oTtkn), OXFFOO — 1 (BKN)
05 7 [OuckpeTHbin Boixog KAHATT 8 0x0000 — 0 (oTkn), OXFFOO0 — 1 (BKN)
05 8 AuckpeTHbii Bbixog KAHAJT 9 0x0000 — 0 (oTkn), 0XFFOO — 1 (BKN)
05 9 [AvckpeTHbin Boixog KAHAI 10 0x0000 — 0 (oTkn), OXFFOO — 1 (BKN)
05 10 [OuckpeTHbin Boixog KAHAN 11 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 11 [vckpeTHbin Bbixog KAHAT 12 0x0000 — 0 (oTtkn), 0OXFFOO — 1 (BKN)
05 12 [OuckpeTHbin Boixog KAHAT 13 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 13 OuckpeTHbivi Bbixog KAHAIT 14 0x0000 — 0 (oTkn), 0xFFOO — 1 (BKN)
05 14 [OuvckpeTHbin Boixog KAHAN 15 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)
05 15 OuckpeTHbin Boixog KAHAT 16 0x0000 — 0 (otkn), OXFFOO0 — 1 (BKN)

Peructpbl 0-15 Tabnuubl 7.2 npegctaBnsitoT coboi nobuTHbI o6pa3 peructpa 2 Tabnuubl 7.1. PyHkuma 05
npeaocTaBneHa C TOYKM 3peHust 6e3onacHoro ynpasneHus peructpoMm 2 (cm. Tabnuuy 7.1). PekomeHpyeTcs ocCyLlecTBRATb
rpynnoBoe YTeHune n3 permctpa 2 tabnuupl 7.1 (kog 03), a 3anmck ocyLlecTBnATb NO6UTHO B perncTpbl 0-15 Tabnuupl 7.2 (kog 05).
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7.2 MODBUS npoTtokon

7.2.1 ®opmat Kaxxgoro 6anta, KOTopbii NPUMHUMaAETCA U NepenaeTcs KOHTporiepamu
cnepyroLnn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglwwmn 6ut nepenaetcs nepsbIM.

Kagp Modbus coobueHus cnegytowimn:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

[oe k<16 — konu4yecTBO 3anpalumBaeMbiX peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
peructpos, perynatop MTP-44 B oTBeTe orpaHuyMBaeT UX KONMYeCcTBO A0 NepBblxX 16-Tn perncTpos.

7.2.2 Device Address. Agpec ycTpoucTBa

Apnpecc koHTponnepa (slave-yctpoiictea) B cetn (1-255), no kotopomy obpawaetca SCADA cucrema
(master-ycTpoiicTBO) co cBouM 3anpocoMm. Korga yaaneHHblii KOHTpOnSiep nocbinaeT CBOM OTBET, OH pa3Meliaet
3TOT e (CODCTBEHHbIN ) agpec B 3TOM none, 4Tobbl master-ycTpoicTBO 3HanNo Kakoe slave-ycTponCcTBO OTBEYaET Ha
3anpoc.

7.2.3 Function Code. ®yHKUMOHaNbLHLIN KOA4 onepauumu

perynatop MTP-44 nogaepxuvBaet cneaytowime yHKLUN:

Function Code PyHKUMA
03 YteHune permctpa(os)
05 3anucb GUTOBbLIX NEPEMEHHbIX
06 3anncb B 0aVH pernctp

7.2.4 Data Field. None nepepaBaeMbIX AaHHbIX

Mone AaHHbIX cooblieHuns, nocbinaemoro SCADA cucteMol yaaneHHOMY KOHTPONNepy COAEPXKUT
Ao6aBoYHO MHGOPMaLMI, KOTopasi Heobxoamma slave-ycTpoicTey ana getanusaumm dyHkumn. OHa BKIoYaeT:

® HayarbHbIM aapec perucTpa v KoMYecTBo PerucTpoB Ans gyHkumn 03 (YTeHure)

® a/lpec perncTpa U 3HayeHHue 3Toro peructpa ans dpyHkumm 06 (3anuchb).

[Mone AaHHbIX cOOOLLEHNS, NOCkINaeMoro B OTBET YAaneHHbIM KOHTPOSNIEPOM COAEPXKUT:
e KonuyecTBo 6ant oTBeTa Ha dyHKumto 03 1 coaepXnMoe 3anpalLnmBaeMblX PErMCTpoB
® afpec perncTpa n 3HadeHHue 3Toro permctpa Ansa dyHkumnm 06.

7.2.5 CRC Check. None 3Ha4eHNA KOHTPONbLHON CYMMbI

3HayeHVe 3Toro Momns - pesynbTaT KOHTPOMNS C MOMOLUbID LUMKnnydeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHna cooblieHunst (address, function code, data) nepeparowee ycTpoicTBo
pacuutbiBaeT CRC kog v nomeltaeTt ero B koHel coobuieHus. MNMpuemHoe ycTporictBo pacumTeiBaeT CRC kopa
npuHATOro coobueHns u cpaBHMBaeT ero ¢ nepepaHHeiM CRC kogom. Ecnn CRC kog He coBnagaeT, 3TO 03HavaeT
4YTO MMEET MEeCTO KOMMYHUKaLMOHHas olmbKa. YCTPOMCTBO HE BbIMOMHAET AEUCTBMA U He JaeT OTBeT B Cryyae
obHapyxeHus CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) egunuuamn (FFFFh).

. Ucknirovatowee I ¢ nepebiMn 8 6uT Galita cooblueHus n cogepxunmoiM CRC peructpa.

. Caswvr pesynbTarta Ha oguH 61T BNpaeo.

. Ecnu coguraembi 6ut = 1, uckntovatowwee NI cogepxumoro pernctpa ¢ AO01h 3HaveHvem.

. Ecnu coguraemblivi 6ut Hynb, NOBTOPUTL Liar 3.

. MoBTopaATL Wwaru 3, 4 n 5 noka 8 coBuros He ByayT MMETb MECTO.

. Ucknirovarowee I co crnepytowmmn 8 o6ut Ganta coobuieHunsa n cogepxxumbivm CRC perncrtpa.
. MoBTopsATb Waru ot 3 go 7 noka Bce 6anTbl coobLeHUst He obpaboTatoTes.

. KoHeuHoe cogepxvmoe pernctpa n 6ygeTt 3HayeHNeM KOHTPOSbHOW CyMMBI.

OCOoONOOOPR~WN-=

Korna CRC pasmelyaeTcs B koHLe coobuieHus, mnaawuii 6ant CRC nepenaetcsi nepBbIM.

http://www.microl.ua e MTP-44 ver.84.20 e [IPMK.421457.204 PO u3m. 1.13, 13.02.2013




000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

52

7.3 NMpumep pacuyeTa KOHTpPONbHON cyMMbl (CRC)

Appec yctporicta 06, onepauus uteHue (kog 03), HayaneHbI pernctp 0008, uncno peructpos 0001
Device address 06, read (03), starting register 0008, number of registers 0001

PacuyeTt KoHTponbHoM cymmbl. CRC Calculation

Function code Two byte (16 bit) Register Overflow
HB LB Bit

Load 16 bit register to all 1 1111 1111 1111 1111 0

First byte is address 06 0000 0110

Exclusive OR 1111 1111 1111 1001

1st shift 0111 1111 1111 1100 1

A001 1010 0000 0000 0001

Exclusive OR 1101 1111 1111 1101

2nd shift 0110 1111 1111 1110 1

A001 1010 0000 0000 0001

Exclusive OR 1100 1111 1111 1111

3rd shift 0110 0111 1111 1111 1

A001 1010 0000 0000 0001

Exclusive OR 1100 0111 1111 1110

4th shift 0110 0011 1111 1111 0

5th shift 0011 0001 1111 1111 1

A001 1010 0000 0000 0001

Exclusive OR 1001 0001 1111 1110

6th shift 0100 1000 1111 1111 0

7th shift 0010 0100 0111 1111 1

A001 1010 0000 0000 0001

Exclusive OR 1000 0100 0111 1110

8th shift 0100 0010 0011 1111 0

Second byte Read 03 0000 0011

Exclusive OR 0100 0010 0011 1100

1st shift 0010 0001 0001 1110 O

2nd shift 0001 0000 1000 1111 0

3rd shift 0000 1000 0100 0111 1

A001 1010 0000 0000 0001

Exclusive OR 1010 1000 0100 0110

4th shift 0101 0100 0010 0011 0

5th shift 0010 1010 0001 0001 1

A001 1010 0000 0000 0001

Exclusive OR 1000 1010 0001 0000

6th shift 0100 0101 0000 1000 O

7th shift 0010 0010 1000 0100 O

8th shift 0001 0001 0100 0010 O

Third byte Starting reg 00 0000 0000

Exclusive OR 0001 0001 0100 0010

1st shift 0000 1000 1010 0001 0

2nd shift 0000 0100 0101 0000 1

A001 1010 0000 0000 0001

Exclusive OR 1010 0100 0101 0001

3rd shift 0101 0010 0010 10001

A001 1010 0000 0000 0001

Exclusive OR 1111 0010 0010 1001

4th shift 0111 1001 0001 0100 1

40.41

A001 1010 0000 0000 0001

Function code Two byte (16 bit) Register Overflow
HB LB Bit

Exclusive OR 1101 1001 0001 0101

5th shift 0110 1100 1000 1010 1

A001 1010 0000 0000 0001

Exclusive OR 1100 1100 1000 1011

6th shift 0110 0110 0100 0101 1

A001 1010 0000 0000 0001

Exclusive OR 1100 0110 0100 0100

7th shift 0110 0011 0010 0010 O

8th shift 0011 0001 1001 0001 0
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Fourth Byte 08 0000 1000
Exclusive OR 0011 0001 1001 1001
1st shift 0001 1000 1100 1100 1
A001 1010 0000 0000 001
Exclusive OR 1011 1000 1100 1101
2nd shift 0101 1100 0110 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1100 0110 0111
3rd shift 0111 1110 0011 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 1110 0011 0010
4th shift 0110 1111 0001 1001 0
5th shift 0011 0111 1000 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0111 1000 1101
6th shift 0100 1011 1100 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1011 1100 0111
7th shift 0111 0101 1110 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 1110 0010
8th shift 0110 1010 1111 0001 0
Fifth Byte 00 0000 0000
Exclusive OR 0110 1010 1111 0001
1st shift 0011 0101 0111 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0101 0111 1001
2nd shift 0100 1010 1011 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1010 1011 1101
3rd shift 0111 0101 0101 1110 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 0101 1111
4th shift 0110 1010 1010 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1100 1010 1010 1110
5th shift 0110 0101 0101 0111 0
6th shift 0011 0010 1010 1011 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0010 1010 1010
7th shift 0100 1001 0101 0101 0
8th shift 0010 0100 1010 1010 1
A001 1010 0000 0000 0001
Exclusive OR 1000 0100 1010 1011
Sixth Byte 01 0000 0001
Exclusive OR 1000 0100 1010 1010
1st shift 0100 0010 0101 0101 0
2nd shift 0010 0001 0010 1010 1
A001 1010 0000 0000 0001
Function code Two byte (16 bit) Register Overflow

HB LB Bit
Exclusive OR 1000 0001 0010 1011
3rd shift 0100 0000 1001 0101 1
A001 1010 0000 0000 0001
Exclusive OR 1110 0000 1001 0100
4th shift 0111 0000 0100 1010 O
5th shift 0011 1000 0010 0101 0
6th shift 0001 1100 0001 0010 1
A001 1010 0000 0000 0001
Exclusive OR 1011 1100 0001 0011
7th shift 0101 1110 0000 1001 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1110 0000 1000
8th shift 0111 1111 0000 0100 O
CRC code 7 F 0 4
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MepenaBaemoe coobuieHune. Transmitted Message:

DEVICE ADDRESS | FUNCTION CODE | STARTING REGISTER | NUMBER OF REGISTERS CRC
06 03 00 08 00 01 04 7F

F'one «NUMBER OF REGISTERS» <16 — konvM4ecTBO 3anpaluMBaeMblX perncTtpoB. Ecnv B kagpe 3anpoca
3akasaHo 6onee 16 peructpos, perynsatop MTP-44 B oTBeTe orpaHMyMBaeT WX KONMUYECTBO OO0 nepBbiX 16-Tu
perncTpos.

Mpumep pacyeTa KOHTPOSIbLHOM CYMMbI Ha Ai3bike CU

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)

{
unsigned int crc;
unsigned char bit_counter;
crc = OxFFFF; [l initialize crc
while ( number_byte>0 )
crc A= *buff++ ; /I crc XOR with data
bit_counter=0; Il reset counter

while ( bit_counter < 8)

if (crc & 0x0001 )

{
crc>>=1; Il shift to the right 1 position
crc A= 0xA001; // crc XOR with 0xA001

}

else
{

crc >>=1; Il shift to the right 1 position
bit_counter++; /l increase counter
}
number_byte--; Il adjust byte counter
}
return (crc); Il final result of crc

}
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7.4 dopmaTt KOMaHA

YreHue Heckonbkux pernctpoB. Read Multiple Register (03 )
Crienytolwmin choopmaTt mcrnonb3yeTcst Afs nepefadn 3anpocoB OT KOMMbOTepa W OTBETOB OT yAaneHHoro

KOHTponnepa.
3anpoc yctponctBy SENT TO DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OtBeT yctponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Fne «NUMBER OF REGISTERS» u n €16 — konu4yecTBoO 3anpaluvMBaemblX peructpoB. Ecnu B kagpe

3anpoca 3akasaHo bornee 16 peructpos, perynsartop MTP-44 B oTBeTe orpaHMynBaeT UX KONMYeCTBO A0 nepsbix 16-

TW PErMCTPOB.

Mpumep 1:

1. YteHue peructpa Read Single Register (03)

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeTt yctporictBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA
03E8 Hex = 1000 Dec
2. 3anucsb B peructp Write to Single Register (06)
Crepnytollas KoMaHaa 3anucbiBaeT onpeferneHHoe 3HayeHue B permcTp.
3anpoc u OTBeT ycTpouncTtBa. Sent to/Return from device :
DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA/ VALUE
1BYTE 1BYTE HB LB HB LB LB HB

3. 3anucb 6utoBoro peructpa Write to Single Coil (05)

Cnepyolas komaHaa 3anvcbiBaeT onpefeneHHoe 3HayeHne B OUTOBbIV perncrp.
TMP-8 umeet 32 6GUTOBLIX perncTpa kotopble COoTBETCTBYOT permctpam Ne9 un 10.

3anpoc yctpounctBy. SENT TO DEVICE: Address 1,

avckpeTHoro Bbixoaa Nei.

Function (05), bit 16 — perncTtp cocTosiHus

DEVICE FUNCTION DATA CRC
ADDRESS CODE Coil addres Hi Lo Data Hi Lo
01 05 00 10 FF 00 CRC
Mpumep 2:

YcTaHoBUTL BpeMs AMdhepeHUMMpoBaHus perynaTtopa 74 cekyHabl B yCTponcTBe ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc yctpourctBy. SEND TO DEVICE: Address 20 (Hex 14), write (06) to register 8, data 4A

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT yctponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8 Yka3zaHue mep 6e3onacHocTu

NPEAOYINPEXAOEHUE

1. MpeHeGpexeHne MepaMn NPeJOCTOPOXKHOCTU U NpaBulaMy 3KCNyaTaumum
MOXeT CcTaTb MNPUYUHOM TPaBMUPOBAHUA MNepcoHana WU MNOBpPeXAeHUA
obopypoBaHus!

2. [Ona o6GecneyeHusi Ge3onacHoro wucnonb3oBaHUA o06opyadoBaHUs
HEYKOCHUTENbHO BbIMOJIHANTE yKa3aHUA AaHHOW rnaBbl!

8.1 K akcnnyaTtaumu perynatopa MTP-44 ponyckatoTcs nvua, MMelolme paspelleHne anst pabotbl Ha
anekTpoycTaHoBkax HanpsbkeHvem 4o 1000 B 1 nsdyunslume pykoBoACTBO NO 3KCMNfyaTaumm B NoNHOM obbeme.

8.2 Okcnnyataums perynatopa MTP-44 paspewaetca npv HanmMyMn MHCTPYKUMM MO TeXHUKe
©e30MacHOCTN, YTBEPXKAEHHOW MpeanpusTUEM-noTpeduTenem B YCTAHOBMEHHOM MOpsiAKE U y4MTbiBaloLLEN
cneunduky NPUMEHEHUst perynsTopa Ha KOHKpPeTHOM obbekTe. [lMpu akcnnyaTauum HeobxoauMmo cobniogatb
TpeboBaHus gevicteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBoK HanpsikeHnem o 1000B.

8.3 perynatop MTP-44 pormkeH 3aKcniyaTUMpOBaTbCA B COOTBETCTBUM C TpeboBaHUSIMU [EWCTBYIOLLMX
"MpaBun ycTponcTea anekTpoyctaHoBok" (MYJ).

8.4 Vicnonb3yite HanpsxeHus nutaHusa (220B/500M L, nepemeHHOro Toka), cooTBeTCTBYyoLWMe TpeboBaHnaM
K anekTponuTaHuto ana perynsatopa MTP-44. lMpu nogaye HanpshkeHUs nutaHns HeobxoauMmoe ero 3HayeHue
AOIMKHO ycTaHaBnuBaTbCs He bonee, yem 3a 2-3 cek.

8.5 Bce MOHTaxHble W npodunakTudeckmne paGOTbI OOJDKHblI  NpoBOAUTBLCA NMpU  OTKIMKOYEHHOM
ANeKTponnTaHnu.

8.6 3anpewaeTcs nogknoyaTh N OTKOYATh COEQUHUTENM NPU BKIMHOYEHHOM 3MEKTPONUTaHUN.

8.7 TwaTenbHO NpPOM3BOAMTE MOAKMKYEHME C COOMAeHNEM NOMsiPHOCTU BbIBOAOB. HenpaBunbHoe
MOAKIOYEHME UMM MOAKIIOMEHNE Pa3bEMOB MpU  BKIIIOYEHHOM MUTAHUM MOXET MPUMBECTU K MOBPEXAEHMIO
ANEeKTPOHHBLIX KOMMOHEHTOB Npubopa.

8.8 He nogkntoyarite Hemcnonb3yeMble BbIBOAbI.

8.9 Npwn pasbopke npubopa Ang ycTpaHeHus HeucnpasHocTen perynatop MTP-44 gormkeH ObiTb OTKIIOYEH
OT CETU 3NEKTPONUTaHUs.

8.10 MNpwu n3BneyeHun npmbopa M3 Kopryca He MpuKacalTeCb K €ro 3NeKTPUYECKUM KOMMOHEHTaAM U He
noaBepranTe BHYTPEHHWE Y3Mbl U YaCTW yaapam.

8.11 PacnonarawnTe perynatop MTP-44 kak MOXXHO Aanee OT yCTPOWCTB, FreHepUpYoLLMX BblCOKOHACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalluHbI, MU Npubopbl UCMOMb3YHOLWME UMMYIbCHbIE
HanpspkeHns) Bo nsbexaHne cboes B paboTe.
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9 NMopsaaoK ycTaHOBKM U MOHTaxa

9.1. TpeboBaHUA K MeCTy YCTaHOBKM

9.1.1. perynatop MTP-44 paccunTaH Ha MOHTaX Ha BEPTUKanbHOW NaHenu aneKkTpoLLMTOB.

9.1.2. PerynAtop [OMKeH yCTaHaBnMBaTbCsH B 3aKPbITOM B3pbiBOGE30MacHOM M noxapobe3onacHom
nometleHunn. Mcnonesywite npubop npu Temnepatype U BNAXHOCTW, OTBeYawwmx TpeboBaHUsSM U YCNOBUAM
3KCnyaTaumm ykasaHHbIM B rraBe 3 HacTOsLLEro PyKOBOACTBA.

9.1.3. He 3arpomoxpgante nNpocTpaHCTBO BOKPYr yCTPOWCTBa ANA HOpMarbHoro TennoobmeHa. OtBegute
AOCTaTOYHO MecTa Ans eCTECTBEHHOW BEHTMNSAUUWM yCTponcTBa. He 3akpbiBalTe BEHTUMSUMOHHbIE OTBEPCTUA Ha
Kopnyce ycTponcTea. Ecnv npnbop noasepraeTcsa HarpeBaHuio, AN ero oxnaxaeHns Ao temnepatypbl Huxe 50°C,
UCMNOMNb3yNTEe BEHTUMATOP.

9.1.4. MNabapuTHble N NpucoeauHUTENbHBLIE pasMepbl perynatopa MTP-44 npusegeHsl B NpunoxeHun A.

9.2. CoegnHeHMe € BHEWHUMM ycTporucTBaMu. BxogHble n BbiXxoaHbIe Lenu

9.2.1. BHUMAHMUE!!! Tlpn nogkntoveHumn perynsitopa MTP-44 cobniogatb ykasaHust mep 6e3onacHocTtu
pasgena 8 HacTosILLEero pyKoBOACTBA.

9.2.2. KabenbHble cBA3u, coeauHsowme perynatop MTP-44, nogknovaloTcs Yepes KNeMMHbIE KONOAKU
COOTBETCTBYIOLUMX KNEMMHO-GMOYHBIX COeQUHUTENEN B COOTBETCTBMM C TpeboBaHusMU AeicTBytowmx "Mpasun
YCTPOWCTBA 3NEKTPOYCTAHOBOK".

9.2.3. lMogknoveHne BXOAOB-BLIXOAOB K perynatopy MTP-44 npousBoasT B COOTBETCTBUM CO CXemamu
BHELLHWX COeANHEHWI, MPUBEAEHHbIX B NpunoxeHun b.

9.2.4. lpn NOAOKMIOYEHMM FNNHUA CBA3N K BXOAHbIM W BbIXOOHbIM KemMMam npUHUManTe Mepbl Mo
YMEHBLUEHUIO BIUSAHUA HaBEAEHHbIX LUYMOB: UCMO/b3ylUme BXOAHblE W (MNU) BbIXOAHbIE LUYMONOAAaBRSHOLWME
dunbTpbl Ana perynstopa (B T.4. ceTeBble), WymonoaaBnswwme GunbTpbl ANs nepudepUnHbIX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBble UNbTPbl aHanoroBbix BXOAOB perynsatopa MTP-44.

9.2.5. He gonyckaeTtcs o6beanHATL B 04HOM kaberne (kryte) uenu, No KOTOpbIM NepeaaroTcs aHanorosble,
UHTEpdENCHbIE CUrHamnbl U CUMBLHOTOYHbIE CUTHamNbHbIE UMW CUITbHOTOYHbIE CUNOBbIE Uenu. Ond yMeHblueHus
HaBeAEHHOro LWyMa OTAENUTE NMHUM BbICOKOrO HAaMpPSKEeHWUS UNW NUHUK, MPOBOASALLME 3HauMTErbHblE TOKW, OT
APYIMX NUHWIA, a Takke usberante napannefnbHOrO WM OOLEro MOAKMIYEHUA C MMHUAMW MUTaHWsA npu
MOAKMIOYEHUMN K BbIBOAAM.

9.2.6. HeobxogumocTb 3KpaHMpoBaHWs kabenewn, Mo KOTOPbIM nepegaeTcs MHAOPMauuMsi, 3aBUCUT OT
ONUHblL KabenbHbIX CBSI3eM U OT YPOBHA MNMOMEX B 30HE Mpoknagku kabensi. PekomeHayeTcsi MCNONb30oBaTb
nsonupyrowme Tpyoku, KaHanbl, NOTKM UM SKPAHMPOBAHHbIE JTIUHUN.

9.2.7. TlpumMeHeHWe OSKPaHWPOBaHHOW BWTOW Napbl B  MNPOMbLIWEHHbIX YCMOBUAX  SBMSETCH
npeanoyTUTENbHBLIM, NOCKOMbKY 3TO obecrneymBaeT MonyvyeHne BbICOKOrO COOTHOLUEHWUS CUrHan/wym v 3awmTy ot
CWHpa3HOM NoMeEXxXK.

9.2.8. Mopgkntovante crabunusatopbl Unu Wymonogasnsawwmne unbTpbl kK nepudepuiiHbiM YCTPOUCTBaM,
rEHEpPUPYIOLLMM  3MEKTPOMAarHUTHbIE U MMMYfbCHblE MOMexu (B 4YacTHOCTM, MOTOpaMm, TpaHcdopMaTopam,
corneHouaam, MarHMTHbIM KaTyLlkam U ApYruM YCTPONCTBAM, MMEIOLLMM U3ITyYatoLme KOMMOHEHTHI).

9.3. NopkntoyeHne anNeKTponuTaHMA GNoKoB

9.3.1. BHUMAHUE!!! Tlpn nogkniodeHun anektTponutanusa perynatopa MTP-44 cobniogaTe ykaszaHus mep
6e3onacHoCcTV pasfena 8 HacTosLEero pykoBoAcCTBa.

9.3.2. [Ins obecneveHus cTabunbHol paboTel obopyaoBaHMs konebaHWs HanpsKEHUst U 4acTOTbl
nUTaloLLEN 3NEKTPOCETU AOMKHbI HAXOAMTBECA B Npeaenax TexHU4Yeckux TpeboBaHWM, ykasaHHbIX B pasgene 3, a
NSt KAXO0ro COCTaBMNSAOLLEro KOMMOHEHTa CUCTEMbI — B COOTBETCTBMM C UX PYKOBOACTBaMM No akcnnyatauun. Mpu
HeobXoaAMMOCTH, AN HEMpepbIBHbIX TEXHOMOMMYECKMX MPOLLECCOB, AOIKHA OblTb NpegycMoOTpeHa 3almTta oT
OTKIMIOYEHMS (MNU BbIXOAA M3 CTPOS) CUCTEMbI NMOL4AYM SMEKTPONUTAHNS — YCTAHOBKOW UCTOYHUKOB BecnepeboinHoro
nuTaHus.

9.3.3. [ina perynsatopoB MTP-44 ¢ ucnonHeHneM anga nuTaHus OT CeTU nepemMeHHoro Toka 220B. MNpoeoaa
9MNeKTPONUTaHUSA CeTu nepemeHHoro Toka 220B noakno4aloTcs paseMHbIM COeAVMHUTENEM, PacronOoXeHHbIM Ha
3agHen naHenu perynsatopa MTP-44.

9.3.4. YcTaHaBnmBas WyMonoaasnsowuii unbTp (CUrHanbHbIA U CETEBOW), 00sI3aTENbHO YTOYHUTE €ro
napameTpbl (MCNONb3yeMOe HarnpsikeHWe W nponyckaemble TOkW). Pacnonarante unbTp Kak MOXHO Gnuke K
perynsitopy.
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10 MNMoarotoBKa K paboTe. Nopsaaok paboTbl

10.1 NMogroToBKa K paboTe

MopkntoyeHne BxoaoB-BbIxoOoB K perynsatopy MTP-44 npou3BoasiT B COOTBETCTBUM CO CXEMAMM BHELLHUX
COeQIHEHWIA, NPUBEAEHHbIX B NPUNoXeHun b.

10.2 KoHdurypaumsa npmubopa

perynatop npegacraenset cobovi cBob6oaHO nporpaMMupyeMblil KOMMakTHeIN npubop. MNonb3oBaTtens, He
UMEILLMIA 3HaHWA 1N HaBbIKOB MPOrpamMMUPOBaHNS, MOXET MPOCTO BbI3blBaTb U UCMOMNHATL PasnuyHble (OyHKLUK
nyTem KoHourypaumm perynatopa MTP-44. Perynsatopbl MTP-44 o4eHb rubkue B UCMOMb30BaHWUM U MOTYT BbICTPO U
nerko, U3MeHMBLLN KOHUIypaumio, BbIMONHWUTL pasnuyHble TpeboBaHUsa 1 3afadm ynpaBreHUs TEXHONOrMYeCcKumMm
npoueccamu.

Perynatopsl MTP-44 koHurypupyloTcs Yepes nepefHiol naHenb npubopa unu 4epes ranbBaHUYeCKM
pasgeneHHbin nHTepdenc RS-485 (npotokon ModBus), 4to Takke no3BonsieT ucnonb3oBaTb NpUbop B Kayectse
yAaneHHOoro KoHTpornnepa npu pabote B COBPEMEHHBIX CETAX yrnpaBneHus 1 cbopa nHpopmaumm.

MapameTpbl KoHGUrypauum perynstopa MTP-44 coxpaHsalTCa B SHEpProHe3aBUMCUMOWN namsaTv U npubop
crnocobeH BO30OHOBWUTL BbLIMOMHEHVE 3aday ynpaBlieHWst Mocre npepbiBaHUSA HanpsbkeHust nutaHusa. batapes
pe3epBHOro NUTaHWUsi HE UCMONb3YeTCS.

Mporpamma koHdurypauum perynatopa MTP-44 nomkHa ObITb COCTaBneHa 3apaHee 1 oopmIieHa B BUae
Tabnuubl (cM. npunoxexHue B), 4To n3baBWT Nonb3oBaTens OT OWMOOK NPy BBOAE NapaMeTpOB KOHUrypaLumu.

HasHaueHvne anemeHTOB nepefHer nNaHenu, Ha3HayeHue CBETOAMOAHbIX WHAMKATOPOB W KnaBww -
npeacTaBieHo B COOTBETCTBYHOLWMX pa3genax rmaebl 5. Mopsaok KoHUrypaumm nsnoxeH B rnase 6.

10.2.1 NMopAAOK HACTPOMKMU aHaNoroBbix BXO40B

Mpwn HacTpolike 1 NepecTporke ¢ OAHOrO TUMa BXOLHOrO CUrHarna Ha gpyron tun, Heo6xoaMMo NpuMBECTU B
COOTBETCTBME CrieayoLee:

- napameTpbl MEHIO KOHUrypaLum, oTBeYaroLLme Tuny BXOAHOIO curHana,

- NOMNOXEeHWS NepeMblyek Ha KNeMMHO-6104HOM coeanHuTene,

- NOMOXeHWs NepemMblyek Ha nNnaTe npoleccopa (yCTaHOBNEHHOW BHYTPU npmbopa).

Tunbl BXOOHBLIX CUrHArMOB, U MNONOXEHNsI NepeMbIYEK NpuBeaeHsbl B Tabnuue 10.2.1.

P

NEEN

A

U] JP5
ele.2.2)
e )
EN N WeN N

PucyHok 10.2.1 — lNonoxeHue nepemblyek Ha nnaTte npoueccopa
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Tabnuua 10.2.1 — nonoxeHve nepemMbideKk 519 YCTaHOBKU TUMa aHalioroBbixX BXo40B

MapameTtp MonoxeHue n
Twn BxogHoro curHana MeHIo nepeMblyek Ha ONOXEHNE NepEMBLIYEK Ha nnaTe
HUBepcanbHbIX BxoaoB (pnc.10.2.1)
KOHcurypaumm KB53-24-17 y

0-5 MA RBx=200 Om 3.00 [1-2], [7-8] JP2[1-2] JP1[1-2]
0-20 mA, RBx=49.9 Om 3.00 [1-2], [5-6] JP2[1-2] JP1[1-2]
4-20 mA, RBXx=49.9 Om 3.00 [1-2], [5-6] JP2[1-2] JP1[1-2]
0-10B, RBx=20 kOm 3.00 [2-4], [5-7] JP2[1-2] JP1[1-2]
0-75 mB 3.00 [1-2], [5-7] JP2 [5-6], [7-8] JP1[1-2]
0-1B 3.00 [1-2], [5-7] JP2 [1-2] JP1[1-2]
TCM 50M 3.00 [1-2], [5-7] JP2 [3-4] He ycTaHaBnvBaTb
TCM 100M 3.00 [1-2], [5-7] JP2[3-4] He ycTaHaBnuBaTb
TCM rp.23 3.00 [1-2], [5-7] JP2 [3-4] He ycTaHasnueaTb
TCM 5001, Pt50 3.00 [1-2], [5-7] JP2 [3-4] He ycTaHaBnMBaTb
TCI 10001, Pt100 3.00 [1-2], [5-7] JP2 [3-4] He ycTaHaBnMBaTb
TCIM rp.21 3.00 [1-2], [5-7] JP2 [3-4] He ycTaHaBnueaTb
TXKK (J) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
TXK (L) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
TXKH (E) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
TXA (K) 3.00 [1-2], [5-7] JP2 [5-6] JP1[1-2]
TMr10 (S) 3.00 [1-2], [5-7] JP2 [7-8] JP1[1-2]
TMP (B) 3.00 [1-2], [5-7] JP2 [7-8] JP1[1-2]
TBP-1 (A-1) 3.00 [1-2], [5-7] JP2 [7-8] JP1[1-2]
MpumeyvaHums.

1. NonoxeHue nepemblYek Ha KNEMMHO-H6104YHOM coeanHUTEeNe AN HaCTPOMKM aHanoroBbiX BXOAOB OOJIKHO
COOTBETCTBOBATb MOMOXEHMUIO MEPEMbIYEK HA aHANOroBOM BXoAe Ha nnarte npoLeccopa, a Takke COOTBETCTBOBATb
HOMepy napameTpa MEHI0 KOHMrypaumum aHanoroBoro Bxoga OTBeYatoLLEero 3a Tun BXogHOro curHana.

2. CmeLleHne BxogHoro curHana 4-20MA ycTtaHaBnvMBaeTcs NporpaMmMHo.

3. XapakTepucTuKn TMNOB BXOAHbIX CUrHANOB NpuBedeHbl B pasgene 3.
4. Mopsagok KaJ'IVI6pOBKVI BXO[HbIX aHaNoroBbIx CUrHanNoB NpveeLeH B pasgene 11.

10.2.3 MNoakno4veHne aHaNoroBbIX BbIXOA0B

BasoBbli aHanoroBbii Bbixog MTP-44 aBnsieTcsa akTMBHbIM, MOSTOMY ANS €ro nNuTaHusa He Tpebyetcs
BHELUIHWA WCTOYHUK TMOCTOSIHHOrO Toka. [ns aHanoroBbiX BbIXOAOB Ha MoAyrne pacliupeHust Heobxooum
HecTabunManMpoBaHHbIA UCTOYHWNK MOCTOSIHHOrO Toka 24B.

AHarnorosble BbiIXxoa ranbBaHNYECKN N30NTMPOBAHHbIE OT APYrMX Lenewn perynartopa.

Tabnuvua 10.2.2 — nonoxeHve nepembldeK Ha nnaTe npoueccopa AN YCTAHOBKM TuMa aHanoroBoro BbIXOZHOMO

curHana
Tun BbIXOOQHOIO cUrHana MonoxeHune nepemblykn JP5 Ha nnate npoueccopa
0-5MA [2-4], [7-8]
0(4)-20mA [2-4], [5-6]
0-10B [1-2], [3-4]
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10.3 Pexxum PABOTA

lMocne BbINONHEHUst onepauunin koHdWrypaumm, perynatop nepesogat B pexum PABOTA (cm. rmasy 6)
Haxkumas knasmiy [2¥].

MamepeHne n obpaboTka BXOAHbBIX CUrHAmNoOB No 3agaHHOM nporpaMme, a Takke (opMMpOBaHUE BbIXOOHbIX
yNpaBnsoLWmnX BO3OENCTBUA NpoucxoauT kak B pexume PABOTA Tak n npy KOHUIrypnpoBaHuu.

[ns BOCCTaAHOBMEHWS MNapamMeTpOB HaCTPOMKM MNpPeanpuATUS M3roToBuTensa (yCcTaHOBKa 3HaYeHu no
ymMonyaHuio) Heobxoammo:

® OTKNIOYUTL MUTaHWe perynsatopa,

e HaxaTb knasuwy [¢],

e yaepxuBas HaxaTon knasuwwy [¢] BkmounTb nuTaHve,
e OTNyCTUTBL knasuwy [¢].

OdHako, Heob6x00UMO MOMHUMBb, YMO 0aHHas OyHKUUS He umeem obpamHo20 Oelicmeusi.

Ocob6eHHocTU pexxuma PABOTA

B perynatope MTP-44 umeeTcs BO3MOXHOCTb MOAKMYATbL OOUH AaTyMk TepmonpeobpasoBartens
COMPOTUBNEHNA flapasiie/ibHO K ABYM U Gonee Bxodam. HacTpavBas BbIXOAHbIE YCTPOMCTBA Ha PasfvyHyto NOrKy
paboTbl (M TMCTEPe3nCc) MOXHO NoMy4YnTb Bonee CroXHbIe MO CBOEN CTPYKTYpe CUCTEMbl PEryfimpoBaHuS.

Hanpumep:

® TPEXMNO3WLUMOHHbIE PErynATOopbI,

® [BYXMO3WNLMOHHbIE PErynATopbl yrnpaBfeHns ABYMS HarpeBaTensMu, oguMH Gonee MOLWHbIN — And
CKOPOCTHOrO HarpeBa, Apyrov — MeHee MOLLHbIV A4S NNaBHOro nogaepxaHusa TemnepaTtypbl obbekTa,

® [BYXMNO3ULMOHHbIE PErYNATOPLI yNpaBneHns BeHTUNSTopom (oxnagutenem) n TOHom (Harpesatenem) —
nogaepXaHne MUKpoKnumara, KOHAMUMOHUpoBaHue (bonee BbICTPOE U KAa4YECTBEHHOE perynmpoBaHue).

Mpun HacTpoIKe 1 NepecTpomke C OAHOMO TUMa BXOLHOIO CUrHana Ha Opyrom Tun, Heo6Xo4MMO NPUBECTU B
COOTBETCTBME criefyloLee:

- NapameTpbl MEeHI0 KOH(UIypaLum, oTBevaroLLyie Ty BXOAHOro curHana,

- NMOMNOXEHUS NepeMblYeK Ha KNeMMHO-61104HOM coeauHuTene,

- NMONIOXEHUS NepeMblYek Ha MoZyre YHUBEPCarnbHbIX BXOAOB (YCTAHOBIIEHHOM BHYTpU NpuGopa).

Tunbl BXOAHbLIX CUTHArOB, U MONOXEHNsI NepeMbIYeK NpuBeaeHsbl B Tabnuue 10.2.1.
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11 KannbpoBka n npoBepka npubopa

11.1 KannbpoBka aHanoroBbIX BXO4OB

Kanubposka npubopa ocyuiectensieTcs:

e Ha 3aBope-usrotoBuTerne npu Bbinycke npudopa

e [lonb3oBaTtenem:
- NPV CMeHe Tuna gatyuka (nepekoHdurypaumm npuéopa)
- NPV 3aMeHe faTymka
- IPU U3MEHEHWMN OANWNHBI NUHWIA CBA3N

Mpumep py4yHom KanubpoBKK aHanoroBoro Bxoaa 1 ansa perynatopa MTP-44:

1) B pexume koHdwurypaumm yctaHosute napametp 14.00 "Kanunbposka Hayana LuKanbl aHanoroBoro
Bxoaa 1". MopgkntounTe Kk aHanorosomy Bxoay Al1 perynatopa MTP-44 o6pa3uoBbiin UICTOYHWMK NOCTOAHHOIO TOKa U
yCTaHOBUTE BenuuuHy curHana paeBHyito 0 MA (unu 4 MA) B 3aBUCUMOCTM OT WCMOMHEHWUs KaHana,
cooTBeTcTByHOLWY0 0% AnanasoHa.

Haxunmas knasuwu [A] unu [ V] yctaHoBuTe Ha gucnnee NMNAPAMETP 3HayeHue B TeXHUYECKMX eauHMLaX,
cootBeTcTBytollee 0%.

Haxatb knasuwy [¢].

2) YctaHoBuTb napameTtp 14.01 "KanmbpoBka KoHua LwKansl aHanorosoro Bxoaa 1". YcTtaHOBUTE BENUYUHY
curHana pasHyto 5 MA (1nn 20 mA) B 3aBMCUMMOCTU OT UCMONHEHWs kaHana, cooteeTcTByowyo 100% avanasoHa.

Haxunmas knasuwn [A] unu [ V] yctaHoBuTe Ha gucnnee NMNAPAMETP 3HayeHue B TEXHUYECKMX eAMHULAX,
cootBeTcTBytowee 100%.

HaxaTb knasuwy [¢'].

3) Ansa 6onee TouHOM KanUMBpPOBKK kaHana nosTopuTe onepaumnio 1 n 2 HeCKonbKo pas.

Mpumep pyyHon kanmbposku Bxopa 1 ana tuna gatymka 0006 TCM 501, W190=1,391 (MTP-44):

1) B pexume koHdurypauumn yctaHoBuTe napameTp 3.00 "Kog Tuna gatyumka", COOTBETCTBYHOLUUA TUMY
noakntoyaemoro agatunka. Hanpumep BbibpaH koa tuna gatunka 0006, yto cootBeTcTBYET TUNy Aatymka: TCI 50I1,
W100=1,391 (ocHOBHOE 3Ha4yeHue) c guanas3oHoM mMamepsieMblx TemnepaTyp ot -50°C go +650°C n ¢ guanasoHom
namepsieMbix conpoTtueneHun ot 40,00 Om go 166,6150m.

2) MopkntounTb MarasuH conpotmeneHnii MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanormyHbIMm
XapaKTepuCcTMKaMM He XyXe YKas3aHHbIX) Kk Bxody 1 BMECTO MOAKMOYaemMoro Aartdvka npeobpasoBartens
COMNPOTMBIEHNSA COMACHO CXEME BHELLHUX COeQUHEHWIN (CM. npunoxeHne b-2).

3) Ha marasuHe conpoTMBIEHWI YCTAHOBUTbL 3HAYeHME COMPOTUBMEHMS ANs BbIOPAHHOrO Tuna Aartdvka
40,00 Om, cooTBeTCTBYHOLLEE HavanbHOMY 3Ha4vyeHuto npu kanmbposke. Cm. Tabnumuy 11.2.2 pekomeHOyembIxX
HayanbHbIX Y KOHEYHbIX 3HAYEHWIA CONPOTUBIEHNI NPU KanubpoBKe.

4) B pexume KoHcurypauum yctaHoBute napameTtp 14.00 "KanubpoBka Havana Lwwkansl Bxoga 1"
Haxumas knasuwu [A] vunn [ V] yctaHosute Ha gucnnee NMNAPAMETP 3HauyeHue, cOOTBETCTBYIOLLEE TeMnepaType
Hayana wkanbl "-50,0°C". HaxaTtb knaesuwy [¢].

5) YctaHoBuTb napameTp 14.01 "Kanubposka koHuUa Likanbl Bxoga 1".

6) Ha marasuHe conpoTMBIIEHWI YCTAHOBUTb KOHEYHOE 3HAaYeHue COMPOTUMBIIEHUS Npu KanubpoBke Onis
BblibpaHHoro tuna gatyuka 166,615 Om. Cm. Tabnuuy 11.2.2 pekoMeHOyeMbIX Ha4YanbHbIX U KOHEYHbIX 3Ha4YeHWU
CONPOTUBINEHNI MPY KanMbPOBKe.

7) Haxvumas knasuwwn [A] wnn [ V] yctanoBuTe Ha aucnnee NMAPAMETP 3HauyeHue, cooTBETCTBYyHOLLEE
KOHUy LwKanbl - "650,0°C".

8) Ons 6onee TouHOM KanMBpPOBKM kaHana NoBTopuTe onepauun 3 - 7 HECKOSbKO pas.

Bo3mMoxHa Takke aBTomaTuyeckas kanmbpoBka.

YcrtanoBute napametp 14.00. Haxwmwute knasuwy BBIA. MNpu Haxatuu knasuwm 3ABJ[]  BkniovaeTtcs
aBToMaTmyeckas KanmbpoBKa Hyns, YTO COMPOBOXAAETCs MuraHuem napametpa uHaukatopoB —MN” -MAX”. Mpnu
MuraHnm nHgukatopos —MN” —DMX” HyXHO nMofaTb Ha BXOA CWUrHam KOTOPbIA COOTBETCTBYET PEKOMEHAOBaHHOMY
Hayany wkansl (cm.tabn. 11.2.1 — 11.2.3) n HaxaTb knasuwy BBIO. Knasuwa BBIA dukcmpyeT HOBoe 3HayeHue
KannbpoBku. 3angouTte B pexuMMm M3MeHeHust napameTpa 14.01 Haxatuem knasuwum BBIO, Bkounte pexum
aBTOMaTM4ecKkol KanumbpoBKkM Bbixoga Haxatvem knasuwy 3ABL. [MogaiTe Ha Bxog CurHam KOTOpPbIN
COOTBETCTBYET PEKOMEHAOBaHHOMY KOHUY wWwkanbl (cm.tabn. 11.2.1 — 11.2.3). Haxmute knasuwy BBIOA ans
3anoMUHaHWA 3Ha4YeHns KannbpoBKu.

KannbpoBka aHanoroebix BXoA40B 2 - 8 MPOU3BOAMTCS aHANorM4yHo kanubposke Bxoaa 1.

MapameTtp 16.07, C nomoLbO KOTOPOro Mpou3BOAMTCA KanmbpoBka aHanoroBoro Bxoga Al9 (Bxoa
TeMnepaTypHON KOMMEeHcauun XOfIoAHOro cnasi TepMonap) AaTtyuk KoToporo yctaHoBrneH Ha KB3-24-17, goctyneH
TONbKO B cny4vae, korga ycraHoneHo n.3.00=0008 Ha nepeom aHanorosom Bxoae Al1.

Heob6x00uMOo MOMHUME, YTO MOCHE NPOBeAeHUs KanubpoBkM HEOBXOAMMO NPOM3BECTM 3aMNuCb NapaMeTpoB
(k03D PMLIMEHTOB KanUGPOBKM) B 3HEPrOHE3aBUCUMYIO NamsiTb, B NMPOTUBHOM CIlydYae BBeAeHHas UH(opMaLus He
ByneT coxpaHeHa Npu OTKIMIOYEHWN NMUTAHUS perynsTopa.
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11.2 Tunbl 4aTYNKOB N pEeKOMeHAYeMble npeaenbl KanMbpoBKKu

Tabnuua 11.2.1 — Tunbl TOKOBbIX AATYMKOB W pekoMeHayeMmble npegenb kannbpoBku

Tun BXoaHOro aHanoroBoro PekomeHayembI avana3oH
MpumeyvaHne
CUrHana KanmbpoBK/U BXOAOB
0 - 5 mA (Rex = 200 Om) CwMm. 3ameyaHns NpvBeAEHHbIE HIDKE
0 - 20 mA (RBx = 49.9 Om) 0-100 %
4 — 20 mA (RBx = 49.9 Om)
0-10 B (Rex = 20 kOm)
0 - 75 mB (Rex > 20 kOwm)
0 -1 B (Rex > 20 kOm)
KBagpaTtuyHas (Bxop kanubpyeTcs Kak NMHEWHbIN, 3aTeM
yCTaHaBNMBaeTCs KBagpaTuyHas Lwkana)
JInHeapnsoBaHHagd (Bxop kanubpyeTcs Kak NMHEWHbIN, 3aTeM
yCTaHaBNMBaeTCsa KBagpaTuyHas Lwkana)
Tabnuua 11.2.2 - Tunbl 4aTYNKOB TEPMOMETPOB CONPOTUBINEHUS U Npeaeribl KannbpoBku
nanasoH 3HauyeHUA conpoTMBIEeHUs Npu
Kop Bxopa Tun paTtumka lpaaynposouHasn Kanuﬁp:aoaku BXOAO0B, KanMGpOB?(e npubopa P
xapaktepucTtuka n HCX .
RHau.guan. RKoH.Awnan.
0003 TCM 50M, W100=1,428 -50 °C... +200 °C 39,225 Om 92,775 Om
0004 TCM 100M, W10=1,428 -50 °C... +200 °C 78,450 Om 185,550 Om
0005 TCM rp.23, Wigo=1,426 -50 °C... +180 °C 41,710 Om 98,156 Om
TCM 500, Wi0=1,391 -50,0 °C... +650,0 °C 40,000 Om 166,615 Om
0006 Pt Pt50, a = 0,00390 -50,0 °C... +650,0 °C 40,025 Om 166,32 Om
Pt Pt50, a = 0,00392 -50,0 °C... +650,0 °C 39,975 Om 166,91 Om
TCM 1000, W10=1,391, -50,0 °C... +650,0 °C 80,00 Om 333,23 Om
0007 Pt Pt100,a = 0,00390 -50,0 °C... +650,0 °C 80,050 Om 332,64 Om
Pt Pt100,a = 0,00392 -50,0 °C... +650,0 °C 79,950 Om 333,82 Om
0008 TCH p.21 -50,0 °C... +650,0 °C 36,80 Om 153,300 Om
Tabnuuya 11.2.3 - Tunbl 4aTYYKOB TEpMonap v npeaernbl KanubpoBku
PekomeHayeMbI 3HAYeHUs1 HaNpsXKeHUs NPU KaNMGpoBke
Kop Bxoaa Tun gaTumka AunanasoH KanubpoBKu npubopa
BXxoAoB, ‘C RHay.kanuobp. RKOH.kanuop.
0011 Tepmonapa TXK (J) 0... +1100°C 0 mB 63,792 mB
0012 Tepmonapa TXK (L) 0 ... +800°C 0 mB 66,44 mB
0013 Tepmonapa TXKH (E) 0... +850°C 0 mB 64,922 vB
0014 Tepmonapa TXA (K) 0... +1300°C 0 mB 52,41 mB
0015 Tepmonapa TIrM10 (S) 0... +1600°C 0 mB 16,777 mB
0016 Tepmonapa TIP (B) 0 ... +1800°C 0 mMB 13,591 mB
0017 Tepmonapa TBP (A-1) 0 ... +2500°C 0 mB 33,647 vB

3AMEYAHUSA 110 OlNEPALIUSAM KAJIMBPOBKU

B npouecce py4Hon kanmbpoBku He TpebyeTcsl TOYHOrO paBEHCTBA CUrHaNoOB Hayana W KoHua AvanasoHa
Kannbposku cornacHo Tabnuubl 11.2.1 (0% 1 100% AnanasoHa). [lonyckaeTca NPOBOAUTL PYYHYIO KanmbpoBKy Ans
BXOOHbIX CWUrHarioB B Hayane M B KOHLE PEeKOMeHOyeMOro auanasoHa kanubpoBok BxogoB. Hanpumep, MoxHO
NPOBOAUTL PYYHYK KanubpoBKYy ANsi BXOAHbIX curHanoB 2% un 98% pguanasoHa. BaxHo nuwb TO, 4TOObLI MO
LUMPOBOMY MHOUKATOPY YCTAHOBUTb 3HAYeHME, MaKCUmarbHO OIiM3Koe K YCTaHOBMEHHOMY 3HAYEHWK BXOLHOMO
curHana.

[Ona noBbIWEHNS TOYHOCTU WU3MEPEHMST BXOAHBLIX aHAmNOroBbIX CUrHaroB, AOMYCKAETCsl KanvmbpoBKy
npov3BOANTbL NS BCEM Lienu npeobpas3oBaHns cuUrHana ¢ y4eToMm BTOPUYHBLIX MpeobpasoBartenen curHanos. Yto
BMOCNEACTBUM MOXET YNy4LUMTb NPOLECC YrpaBneHusl.

Hanpumep, ans BxogHomn uenu: damyuk — npeobpasosamerns — peaynsimop MTP-44 ncTouHuK
06pa3sLoBOro curHana noaknYaeTcs BMECTO AaTymnka, a onepaumnsi KanmbpoBkM BXOAHOMO cUrHana npovsBoauTcs
Ha perynatope MTP-44.
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11.3 JluHeapun3saumusa aHanoroBbix BxogoB Al1 — Al8

(DyHKLI,VIFl NnHeapusaumm noavYnMHeHa BCEeM aHalloroebiM BXodaM. HMHeapmaau,Mﬂ Aaet BO3MOXHOCTb
npaBuJibHOro CbVI3VNeCKOI'O npeancraBneHna HEeSNTMHEeNHbIX perynmpyemMbiX n nsamepdaemMbiX napamMeTpoB.

B perynatope nmeetcs Tabnuua nuHeapusauun Anst KaXOoro M3 BOCbMW BXOAOB. [INsi 3TOr0 Ha HYXHbIX
KaHanax Heobxoaumo BbiGpaTb TUN BxogHoro aatynka [3.00] = 0009 — nuHeapun3oBaHbIA, BBECTU KONIMYECTBO TOYEK
nuHeapusaummn, n BBeCTM Tabnuuy nuHeapusaumm.

* C nomowpblo uHeapu3auyuu MOXHO npou3eodumb, Hanpumep, Kanubpoeky emkocmel 6 numpax, Mempax
Y 4 pumep POBKY 4 4
KyGUVeCKUX unu Kunoepammax rlpodmea, 8 3asucumocmu om u3mMepeHHoeo 8X00H020 cuzHana YPOBHA 8 eMKOCcMu.

Mpu nHankaumm nuHeapusyemon BenuyunHel Bxoda Al1 — Al8, onpegensiowymn napameTpamy SBNSOTCA
Hayano u KoHel LWkKanbl (MPOLEHTHOE OTHOLWEHMEe K [AManasoHy W3MepeHus), MOMOXeHWe AelynMarbHOro
pasgenuTens, a Takke 3KBUOUCTAHTHblE OMOpHble TOYKM nuHeapu3auun. KpuBas nuHeapusaumm UMeeT
«MNpenoMreHns» B ONOPHbIX TOYKaX.

11.3.1 NMNapameTpbl NUHeapu3aum BXo4oB

Hanpumep, napameTpbl nuHeapm3auun Bxoga Al1 cnepgyrowme (anga sxogos Al2 — Al8 aHanornyHo):
KoHgpueypayusi aHanoz2oeo020 exoda Al1

[3.00] =0009 - Twn wkanel aHanorosoro sxoga Al1 - nnHeapnsoBaHHas
[3.06] KonwnyecTtBo yyacTkoB nuHeapusaumm Bxoga Al1
[3.03] TlMonoxeHune geumMmanbHOro pasgenurens npu nHavkauum sxoga Al1

YpoeeHb 12. (L nru ) A6cyucchi (X) onopHbIX moYek JluHeapu3sayuu

[12.00] A6cumncca HavanbHOro 3HayYeHust (B % OT BXOOHOrO curHana)
[12.01] A6cumcca 01-i4 ToukM
[12.02] A6cumcca 02-i4 ToukK
[12.18] AGcuncca 18- Toukn
[12.19] A6cumcca 19-i4 Toukn

Ypoeenb 13. (L N~ H) Opdunamsi (¥) onopHbix moyek nuneapu3sayuu

[13.00] OppavHaTta Ha4anbHOro 3Ha4YeHus (CUrHamn B TEXHUYECKUx eanHuuax ot -999 no 9999)
[13.01] OppguHata 01-i1 ToukM
[13.02] OppguHata 02-i1 Toukn
[1318] OpavHaTta 18- Touku
[13.19] OppguHata 19-11 Toukn

11.3.2 OnpepeneHne oNOpPHbIX TOYEK IMHeapusauum

11.3.2.1 OnpedeneHue Konuyecmea OropHbIX MOYEK TUHeapu3ayuu.

Onpegenutb 1 3agatb HEOBGXOAMMOE KOMMYECTBO OMOPHLIX TOYEK NuHeapusaumn B napameTtpe [3.06].
Mpegenbl nameHenunsa napametpa [3.06] ot 0000 go 0019.

Bbibop HeobxoAMMOro KommMyecTBa OMOPHbIX TOYEK IMHeapusauuMu MNpou3BOAMTCA M3 coobpaxeHus
obecneyeHnss HeoHXoANMOWM TOYHOCTU U3MEPEHUS.

11.3.2.2. OnpedeneHue 3Ha4yeHuUl OMOPHbLIX MOYEK fTUHeapu3ayuu.

Ona 3HavyeHus nHauumMpyemoro BxogHoro curHana Yi (B TexHuyeckux egmHuuax ot —999 no 9999 c yuetom
AeLuMarnbHOro pasfenuTensl) BbIYUCIIUTbL  COOTBETCTBYHOLLYIO (DU3UYECKYID BEMUYMHY W3 COOTBETCTBYHOLLUX
yHKUMOHanNbHbLIX (rPagyupoBOYHbLIX) Tabnuy unu rpadnyeckn N3 CoOOTBETCTBYHOLLEN KpMBOM (Npy HeobxoammocTm
WHTEpPNoONMpoBaTh) U 3a4aTb 3Ha4YeHNe A4S COOTBETCTBYHOLLEW ONMOPHON BEMWUYMHBI BXOAHOTO (hM3NYECKOTO CUrHana
Xi (B %, o1 00,00% 00 99,99%).
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CootBeTcTBytowme 3HadyeHus Xi (B %, ot 00,00% o 99,99%) BBOAATCA B NapameTpax Ha ypoBHe 12:
YpoeeHb 12. (L nruo ) A6cyucchi (X) onopHbIX moYek JIuHeapu3sayuu

[12.00]
[12.01]
[12.02]
[12.18]
[12.19]

Abcuucca HavanbHOro 3HaveHust (B % OT BXOAHOrO curHana)
Abcumcca 01-1 Toukmn
Abcumcca 02-1 Toukmn

Abcumcca 18- Touku
Abcumcca 19-1 Touku

CootBeTcTBylolME 3Ha4YeHus Yi (B TexHuUYecknx eauHuuax ot —999 go 9999 c yyeTom AeummarnbHOro
pasgenuntens) BBOAATCA B NapameTpax Ha yposHe 13:

Ypoeenb 13. (L N~ H) Opdunamsi (¥) onopHbix moyek nuHeapu3sayuu

[13.00]
[13.01]
[13.02]

OpavHaTa HavanbHOro 3HayeHus (CurHan B TEXHUYECKNx eamnHuuax ot -999 oo 9999)
OpavHaTta 01- ToukK
OpavHaTta 02- ToukK
[13.18]
[13.19]

OpavHaTta 18- Touku
OpavHaTta 19- Touku

11.3.3. NMpumepbl NMHeapu3auum cUrHanoB

WHamumpyemoe 3HaveHune B PeanbHas xapakrepuctuka,
TEXHUYECKUX eamHuLax npencTaBrieHHas rpacunyeckn
°C A
OpauHaTta
3-ro yuactka | 9999
JluHeapuso-
750,0 3-nyuy BaHHas
OpauHaTta xapakTe-
2-ro yyacTka - ———— | puctuka
2-M yy .
OpavHaTta 350,0 ;gg /|040ro
1-ro yyacTka A
curHana
1- y4.
A _ X
I —
20,00 50,00 / 60,00 /99,99
HavanbHoe Abcuuncca Abcuuncca Abcuuncca
3Ha4yeHne 1-ro yyactka 2-ro yyacTtka 3-ro yyacTtka

PucyHok 11.3.1 - JluHeapu3auyus cuzHana, nodasaemozo Ha 8xo0 Al1, npedcmaeneHHas epacpudecku (kpugoli)

KoHcpuzypupyembie napamempsi Onisi npumepa 1:

[3.00] = 0008 [12.00] = 00,00 [13.00] = 0000 (MHamumpyeTcsa «000,0»)

[3.06] = 0003 [12.01] = 20,00 [13.01] = 3500 (nHamumpyeTcsa «350,0»)

[3,03] = 000,0 [12.02] = 60,00 [13.02] = 7500 (nHamnumpyeTca «750,0»)
(

[12.03] = 99,99 [13.03] = 9999 (nHamumpyeTcsa «999,9»)
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12 TexHn4yeckoe obcnyxmBaHue

12.1 MNpw npaBunbHoW akcnnyaTaumu perynatop MTP-44 He TpebyeT noBceAHEBHOro 0OCNYXMBaHWS.

12.2 Mepnoan4HOCTL NPOdUIaKTUYECKMX OCMOTPOB U peMOHTOB perynatopa MTP-44 yctaHaBnvBaeTcs B
3aBUCUMOCTM OT NPON3BOACTBEHHbLIX YCNIOBUIA, HO HE pexe ABYX pas B rog.

12.3 TMpu pgnutenbHbiX nepepbiBax B paboTe pekoMeHayeTcs oTkmovaTbh perynatop MTP-44 oTt cetu
3ANEKTPONUTaHWS.

12.4 Bo Bpems NpodhuUNakTUYECKUX OCMOTPOB: MPOBEPATb U YUCTUTL KabenbHble 4acTu COeLMHEHUN
(BckpbiTve perynatopa MTP-44 He ponyckaeTcs); KNeMMHO-6MoYHble coeguHuTenu, MNpoBEPSATb MPOYHOCTL
KpenneHns 6noka, MOHTaXHbIX XIyTOB; MPOBEPSTb COCTOSAHME 3a3eMNAIOLLNX NPOBOAHMKOB B MeCTaxX COeAUHEHWN.

12.5 Ounctka npubopa: He ncnonbayite pactesopuTeny u nogobHele BelecTsa. [Insa o4ncTkun ycTponcTea
nonb3ynlTecb CNUpPTOM.

13 TpaHcnopTupoBaHue U XpaHeHue

13.1 TpaHcnopTupoBaHue perynatopos MTP-44 ponyckaetcsa TOMbKO B yNakoBKe MNpPeanpuATva-
N3roToBUTENS Y MOXET NPOU3BOAMTCS NoObIM BUAOM TpaHCnopTa.

13.2 MNpu nony4eHun perynatopa MTP-44 y6eonTbcs B NOMHOM COXPaHHOCTY Tapbl.

13.3 Tlocne TpaHcnopTupoBaHusa perynatopa MTP-44 Heob6xogumo BbigepXaTb B MNOMELEHUM C
HOpMarnbHbIMW YCIIOBUAMU HE MeHee 3-X 4acoB, TOMbKO NOCIe 3TOr0 NPOU3BECTUN PacnakoBKY.

13.4 MNpepenbHbI CPOK XpaHEHWS - OOWH roA.

13.5 perynatopbl MTP-44 0ormkHbI XpaHUTBCS B CYXOM OTannnBaeMoM U BEHTUNIMPYEMOM NMOMELLEHUN MpU
Temnepartype okpyxatowlero Bosgyxa ot +40°C po +70°C m oTHocuTenbHon BniaxHocT oT 30 go 80% (6e3
KoHaeHcauun Bnaru). laHHble TpeboBaHUsS ABNAOTCA PEKOMEHAYEMbIMMU.

13.6 Bo3gyx B MOMELLEHUN He [OIDKEH COAepXaTb MbIM M MPUMECU arpeccuBHbIX MapoB U rasos,
BbI3bIBAOLLMX KOPPO3UIO (B YACTHOCTM: ra3oB, CoAepKaLLNX CEPHUCTbIE COEAMHEHNST UM aMMUAK).

13.7 B npouecce xpaHeHun Unu aKcnnyaTauun He Knagute Tskenble npeameTsl Ha perynatop MTP-44 u
He nopaBepranTe ero HWKakoMy MeXaHW4YeCcKOMY BO3[EeWCTBMIO, TaK Kak yCTPOWCTBO MoXeT AedopMupoBaTthCs U
NnoBpeanTbCS.

14 N'apaHTUKN n3rotoBuUTenA

14.1 MapaHTUIHBIA CPOK yCTaHaBnNmnBaeTca 24 mecsiua co AHs npoaaxu perynaropa MTP-44.

14.2 N3rotoBuTeNb rapaHTUpyeT cooTBeTcTBUE perynsatopa MTP-44 TtexHuyeckum ycnosusim TY Y 33.2-
13647695-001-2003 npu cobrogeHun ycrnoBui XpaHeHWs, TPaHCMOPTUPOBAHWUS, MOHTaXa W 9KchnyaTauum,
yKasaHHbIX B PYKOBOACTBE MO 3KcnfyaTtaumm Ha perynatopbl MTP-44. Mpu HecobniogeHun notpedbutenemM gaHHbIX
TpeboBaHu nNoTpebuTenb NULIAETCs NpaBa Ha rapaHTUVHBIA PEMOHT perynaTopoB MTP-44.

14.3 Mo [OroBOpeHHOCTM C NoTpeGuTenemM NpeanpuUaTe-M3roToBMTE b OCYLLECTBISIET NocnerapaHTitHoe
TeXHUYeckoe OBCNyXMBaHME, TEXHWYECKYID MOOAEPXKY M TEeXHMYECKMe KOHCynbTauuu Mo BCEM Buaam CBOeWn
NpPOAYKLMN.
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NMpunoxeHue A. NabapuTbl U MOHTaX perynsatopa

N/ [
Pa3mepbi uHOukamopoe (ducnees): MAPAMETP, KAHAIJI: ... 10
L'tj;_
6
Bud Bud Bud
c3adu c60Ky cnepedu
PucyHok A.1 - FabapumHbie u npucoeduHUmMersbHble pa3mephbl
MpumeyvaHune: Pekomengyemas TonwmHa wuta 1 — 5 mm.
Mpu pa3denbHOU ycmaHoekKe: lMpu epynnoeom MoHmMaxe:
! 150 min : (96 x konuuecmeo npu6opos - 4) *"°
E !
N 1
: i
: e
i I +0,8
VNI bomms I U L. -1- 92™
i !
i !
N ]
; ;
150 min i !
|
: pynnosol MoHmMax
; peaynsmopos MTP-44
i 92 08 803MOXEH MPU Hanuyuu
""" S R cucmembi NpuHyOUMesrbHo20
: OXrnaxoeHusi
|
92"

PucyHok A.2 - Pasmemka omeepcmull Ha wume
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NMpunoxeHune b. NoaknoyeHne npndopa

KnemmHas konoaka

KB3-24-17 ANns noAKnioYeHns
BXOOHbIX CUTHaNnoB
MTP-44. Bup c3agun X1B 25 .1 CM. npunoxeue B-2
26 | -
1 9 17
2 10 18
I X1 I_ 3 11 19 KnemmHas konogka
4 12 20 ANS noaKnoYeHns
5 13 21 AONCKPETHbIX Harpy3ok
6 14 22 1 nHTepdenca
7 15 23
8 16 24
KB3-30P-11 v~ KB3-16-14
4+ O :
= \
X2

—
-
-
—
-
1|
-
—

FFFRERE

SEREREER

KnemmHas konogka
NS NOAKIoYeHMs!

______ nHTepdenca n
............................................ ANCKPETHBIX Harpy3ok ¢

0 .
., "~
.........
......
0 .
.....
.........
.........
.....

ncnonb3dyBaHWeM pene.

e
e,
.,

.,
e,

e e b — e = s R & s s ] R L L L e e s e P e e — i — —n — —

nnn h? - i
| 1] 6 1] |
| [ 9 17 i 1 9 |
: 2 10 18 Z 10 i
! 3 1 19 ! 3 11 !
i | Ca] 2] [20 2 4 2 '
| 51 3] [21 1 5| [13 '
| 6] [1a] [22 6| [14 i
| By B NN 2B LT
81 el [2a 8 | L6 !
| :

KB3-24-10, KE3-24-11 KB3-30P(C,K)-12 KB3-28P(C.K)-12 !

I KrnemMMHble KOMoaKku Ans NOAKMoHeHNs! i

i CUTHanoB K MOAYMIO paclUnMpeHns .
..................................................................................................... |

PucyHok b.1 - lNodknroueHue npubopa. Cxembl 8HEWHUX COeQUHEeHUU
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Bb.2 NMoakntio4vyeHne AaTYMKOB K Npubopy

B perynatope MTP-44 umeeTcsa BO3MOXHOCTb MOAKMNIOYaTb OAMH AaTYUK C BbIXOAHBIM YHUMDULMPOBAHHBIM
curHanom rocsiedogameribHO K ABYM 1 6onee Bxogam. lNpumMeHeHe AaHHbIX nogkmnoyeHn — cM. pasgen 10.3.

B perynatope MTP-44 umeeTca BO3MOXHOCTb MOAKMOYMaTL OOWH  AaTynmk  npeobpasoBaTens
CONPOTUBNEHUA rapasiiesnbHo K ABYM 1 6onee BxogaM. MpumeHeHve AaHHbIX noaknodeHnii — cMm. pasgen 10.3.
X1 - knemMmHasa Korogka kKnemmHo-6noyHoro coeanHutenss Kb3-24-17-0,75 pona nogknioYeHUs [aTyuMkoB C
BbIXOAHBbIMU YHUULMPOBAHHBIMW CUTHANamMm.

K perynsatopy MTP44‘$\ X1, Kb3-24-17-0,75
+

=1
Mepemuukn ans euibopa ... @ 26 |:| RH
Tvna nogknioyaemoro el
D00 ood LT
onn 1- Joe 1 |- 9 ........ 17
BXOA 2. o 2 |- 10 |- 18
Bxog 3 - |- 3 |- 11 |- 19 MopknioveHue
aHanoroBoro BbixoAa
Bxoa 4 - |- 4 |- 12 [ 20
onn 5 - e 5 ...... 13 ........ 21
Bxog 6 - 6 |- 14 |- 22
onn 7- } 7 |- 15 ........ 23
BXOA 8 - e 8 ...... 16 ........ 24
i MopknioyeHue AaTUMKOB C
+In GNDn { BbIXOAHBIM curHanom 0-5mA,
-~ 0-20 MA, 4-20mA, 0-75mB,
NvHum cBA3nM. e 0-1B, 0-10B

MopgxntoyeHne Tepmonap

i MopakntoueHne TeEPMOMETPOB
i COMPOTMBIEHNS

PucyHok B.2.1 - [NodkntoyeHue damyukos K exo0am peaynsmopa MTP-44

MonoxeHune nepemblyek Ha KB3-24-17 ons noaknioYeHUs pasHbiX TUMOB CUrHanoB cMoTpu B Tabnuue 10.2.1.
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B.3 MoaknioveHne UCNONHUTENbHbIX YCTPOUCTB K NpUbopy

MopgknioyeHue kabens
KreMMHO-65104HOro
coeguHUTEnNst — CM.
npunoxexue b-1

MNoagkntoyeHne
OVNCKPETHbIX

YCTPOWCTB 1
Harpysok — CM.
npunoxexue b-3

NCNONTHUTENbHbIX <

KB3-16-14

DO1 +A
DO2 -B
DO3 TERM
DO4 RGND
DO5 +24V
DO6 -24V
DO7 +24V
DO8 -24V

Hoxkn (2 wrt.) ans
i yctaHoBku KB3-16-14
.., Ha penbc DIN35x7,5
B FE——
— MNoagkntoyeHne
nHTepderica RS-485 —
—4— CM. npunoxexve b-4
—4—
-
S — MutaHne AMCKPeTHbIX
BbIXO[0B W BHELUHUX
1T uenen
——>

PucyHok 5.3.1 - PacrnionoxeHue cuaHanos KineMmHo-65104Ho20 coeduHumens Kb3-16-14

MpumeyaHns.

1. KnemmHo-6n04HbI coeguHnTens KB3-16-14 npeaHasHayeH ansg MmoHTaxa Ha penbc DIN35x7,5.
2. Hencnonb3yemblie KneMmmbl KnemmHo-6noyHoro coegunHutensa Kb3-16-14 He nogkntoyaTb.

MTP-44

KnemmHas konogka Kb3-16-14

E Harpyska E
= DO1 1 P :'+_¢_ Ru1
:;—I:‘— DO2 2 ] + RH2
== DO3 3 . Ru3
— = DO4 4 - Rud
= DO5 5 . RS
= ) DO6 6 - : + RH6
== DO7 7 - Ru7
= = DO8 8 o Rug
{‘—" « +24V 13
By 14 24V - =|+
|| +24V 15 > Oo6wmn
Harpysok
-24V 16 >

[NnTaHue BHELWHNX
uenen + 24B

PucyHok b.3.2 - [No0kntoyeHue dUCKpemHbIX Hagpy30K

Ha pucyHke B.3.2 ykazaHO nogknioveHne BHELLUHErO MCTOYHUKA NuTaHusa =24B (HectabunmaunpoBaHHoe, 20-
40 B NOCTOSIHHOrO TOKa), NpeAHa3Ha4YeHHOro AN NMMTAHNUST Harpy3kn 1 BHYTPEHHUX CXEM YNPaBIeHUS Harpy3kom.

Mpu noaknYeHun WHAYKTMBHBLIX Harpys3ok (perne,

nyckatenu,

KOHTAKTOpPbI, coneHoungbl WU T.I'I.) K

ONCKPETHbIM TPAH3UCTOPHBLIM BbIXOA4aM peryndartopa, BO nsbexaHve BbIXxo4a U3 CTPOA BbIXOOAHOINo TpaH3MCTopa U3-
3a 6OnbLIOro Toka caMOMHAYKLMK, NapannensHo Harpyske HeobGxoAMMo ycTaHaBnuBaTb Gnokupytowmin anog VD.
BHelHuin Oouno yCtaHaBMBaTb Ha KaXaAOM KaHane, K KOTOpoMy nogkrnoyeHa NHOYKTUBHAA Harpyska.

Tun ycTtaHasnuBaemoro pguoga K[O209,

paccuyuTaHHbIN Ha obpaTHoe HanpsbkeHne 100B, npsimon Tok 0,5A.

KO258, 1N4004...1N4007 wnn aHanornyHbIin,
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B.3.1 Cxema noakno4yeHnsi KneMmMHo-6no4yHoro coeguHutensa Kb3-30P-11

MocTtaBka knemmHo-6rnovHoro coeaunHutena KB3-30P-11 ocywecTBnaeTcd BMeCTO KMeMMHO-6104HOro
coeanHutenst Kb3-16-14 ana nogkntoyeHnst kK 6asosort mogenu MTP-44 peneHbiX BbIXOO0B.

BbixogHoe WHpunkaTop Pasbem nogknioyeHus kabens KnemmHo- MHankaTop nogauu
pene 1-ro BKITHOYEHUA 6noyHoro coeauHutens K63-30P-11 nuTaHusa =24B
KaHana pene 1-ro
KaHana
| / ‘wl

~——

/ \

T 7 X T
1

ot
ceccccos
Bt nnauuuu\

MuTtaHve =24B

" Ien}
D 10| < 248 perne 1 cxem
0 /en = @en @0 @0 @ @0 5= [ <« +4B ynpasenexus pene
: 1=
0 0 U0 0 0 [ [EEE] e
WHTepderic RS-485
g g g g S s & = < 7@»1 1| TERM PekoscebH auum
o IS 2ek S5-2K JS-2ek J5-2eK IS 2K -2 B2k 152K 10| — -B nau
- “ = NOAKITIOYEHUS CM.
o™ jal & =) =) [ o
- = - - = = AL +A npunoxexve 6.4
N A J b J A v
L= L L L L L L L
| Flufofufefofufalafafofulafu]alulafu]alaluls] |T
s e EES= =S 7
uzmzm (rin i | | | o] | | v} | | i é
e

N EEEEE RN e RN NN

ornoa 2 2 i 2 W 42 e 5 52 5 s 62 6 N2 T 8 82 8
T T T

VLD TR

7~ PeneitHble BbIXoRa
2 5

3 4 6 7 8 — kaHanog1..8

PucyHok 5.3.3 - pacrnionoxxeHue cueHanog u 2abapumHbie pa3mepbi KIeMMHO-65104H020 coeduHumernsi Kb3-30P-11

lNpumeyaHus.
1. KneMmHo-6n04HbIl coeguHnTenb KB3-30P-11 npeaHasHayeH ans MmoHTaxa Ha penbc DIN35x7,5.

2. Ha gwarpamme ycrnoBHO MokasaHO pacrnofioXeHue U Ha3HavyeHue nepekroyatolmx KoHTaktoB pene K1,
pacnonoxeHue koHTakToB pene K2 — K8 aHanornyHo pene K1.

3. KoHTakTbl BLIXOAHbIX pene yka3aHbl B MOMOXEHWUM BbIKITIOYEHO, T.€. MpU 06eCTo4YeHHON 06MOoTKe pene.
4. Hencnonb3yemble KneMmmbl knemmHo-6no4Horo coegunmntens KbB3-30P-11 He nogkntovaTsb.

5. MakcumanbHoe noTpebneHne (06MOTOK pene) BOCbMU BKIMOYEHHBLIX KaHAroB OT BHELUHErO MCTOYHMKA
NOCTOSAHHOIO Toka 24B — 160MA.

6. HanpshkeHne BHELHEro MCTOYHMKA NUTaHKs - HecTabununsmpoBaHHoe, (20-28) B nocTtosiHHOroO Toka.
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B.3.2 Cxema noaknoyeHnst KneMMHo-6novyHoro coeguHutensa Kb3-30K-11

MocTtaBka knemmHo-6noyHoro coepmHutens KB3-30K-11 ocyuwecTBngeTcs BMeCTO KNeMMHO-G1104HOro
coeguHutensa KbB3-16-14 onga noaknioyeHns k 6asosort mogeny MTP-44 peneliHbix (TBepAOTENbHbIX) BbIXOO0B.

BuixogHoe pere |  MHankaTop WHavkaTtop Knemmbl
1-ro kaHana i IBKIOYEHUus pene nogayu nUTaHusa cxem
\ ......................... /1r0KaHaﬂa nuTaHns=248 ynpaeneHus pene :
H1 H2 H3 H4 H5 H6 H7 H8
i i i i | | | |
K1 K2 K3 K4 K5 K6 K7 K8
= ~ ) < 7o) © ~ o
o o o o o o o o
I T I I I T I I
1 12 13 21 22 23 31 32 33 41 42 43 51 52 53 61 62 63 71 72 73 81 82 83

) ) ) ) )

Bbixogq DO1  Bbixog DO2 Bbixogq DO3  Bbixog DO4  Bbixog DO5 Bbeixog DO3  Bbixog DO4  Bbixog DO5
1-n kaHan 2-M kaHan  3-1 KkaHan 4-n kaHan 5-v kaHan  6-1 kaHan 7- kaHan 8- kaHan

RH

60B max 1A AC
60B max 1A DC

PucyHok b.3.4- pacrionoxeHue cuzHanos u eabapumHbie pa3mepbl KneMMHO-6r104Ho20 coeduHumerns Kb3-30K-11

lMpumeyaHus.
1. KnemmHo-65n04HbI coegunnTensb KB3-30K-11 npeaHasHayeH ans MoHTaxa Ha penbc DIN35x7,5.

2. Ha gnarpamme ycrnoBHO NMoka3aHO pacrofioXeHUE U Ha3HaYeHUe NepeknioyarLwmnx koHTakToB pene K1,
pacnonoXeHue kKOHTakToB pene K2 — K8 aHanoruyHo pene K1.

3. KoHTakTbl BbIXOAHbIX pene yka3aHbl B MONOXEHWUM BIKIIOYEHO, T.€. NPU 06EeCTOYEHHON OOMOTKE pene.
4. Heucnonb3yemble Krnemmbl kKneMMHo-6novHoro coeguHmtens KB3-30K-11 He noakntoyaTts.

5. MakcumanbHoe noTpebrneHne BOCbMU BKIMIOYEHHbIX KAHAMOB OT BHELIHEro MCTOYHUKA NOCTOSIHHOIO TOKa
24B — 160MmA.

6. HanpsikeHne BHELLHEro NCTOYHMKA NUTaHNS - HecTabunuanpoBaHHoe, (20-28) B NOCTOSIHHOrO Toka.
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B.3.3 Cxema noaknoyeHust KneMMHo-6no4yHoro coeauHntensa K63-30C-11

MocTtaBka knemmHo-6novHoro coeaunHutensa KB3-30C-11 ocywiecTBnsieTcas BMECTO KNeMMHO-6104HOro
coeamHutenst Kb3-16-14 . [luckpeTHble BbIXOObl BbINOJIHEHbI B BUAE ONTOCMMUCTOPOB CO BCTPOEHHLIM OETEKTOPOM
HyneBoro HanpsbkeHus dasbl. Jlormyeckomy O COOTBETCTBYET 3aKpblTOE COCTOSHME CMMUCTOpA , a Nornyeckon 1 —

OTKPbITOE€ COCTOAHUE.

Knemmb!
BbixoaHoi ¢ Mnpukatop Wnaukatop NUTaHNS Cxem
ONTOCMMUCTOP i BKITIOYeHWs 1-ro nopayun ynpasneHus i
il-rokanana. ... /KaHaﬂa nuTanna=24 ONTOCMMUCTOPaMM |
H1 H2 H3 H4 H5 H6 H7 H8
[ [ [ [ [ [ [ [
VO 1 VO 2 VO 3 VO 4 VO 5 VO 6 Vo7 VO 8

.

~
-

W 1 W

N
-

- (o] < Te] © (-]
- -l - - -l -
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Bbixoq DO1  Bbixog DO2 Bbixoq DO3  Bbixogq DO4  Bbixog DO5 Bbixog DO3  Bbixog DO4  Bbixog DO5S
1-1 KaHan 2-n kaHan  3-i kaHan 4-n kaHan 5- kaHan  6-1 kaHan 7-n kaHan 8- kaHan

PucyHok b.3.5 - [NoOknoyeHuUe duckpemHbix 8b1X0008 C MOMOWbIO K1eMMHO-6104Ho020 coeduHumens KbB3-30C-11

1. Ha pvcyHke yCnoBHO nokasaHO pacrnonoXeHue n Ha3HavyeHve BbIBOAOB ONTOCMMUCTOPOB kaHanos DO1-
DO8.

2. Hencnonb3yemble KnemMmbl KNeMMHO-61104HOr0 COeAMHUTENS He NOAKMNI0YaTb.

3. MakcumanbHoe noTpebneHne (cxem ynpaBneHus) NATU BKIOYEHHbIX KaHaNoB OT BHELUHEro MCTOYHMKA

NOCTOsIHHOro Toka 24B — 160mA.
4. HanpsikeHne BHELUHEro NCTOYHMKA NUTaHNS - HecTabunuanpoBaHHoe, (20-28) B NoCTOSAHHOIO ToKa.
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b5.3.4 PekomeHaauum no Mcnosib30BaHUIO MaNiOMOLLHbIX ONTOCMMUCTOPOB.

ManomollHble  ONTOCMMWCTOPbI  MpeAHasHayeHbl Ans  KOMMyTauuu Lenell  NepeMeHHOro  Toka.
OnTocnmmucTopbl 06ecneyrBaloT ranbBaHUYECKY0 U30MALMIO YNPaBASOLWMX Liener OT CUIMOBbIX N HEMOCPEACTBEHHO
ynpaBnstoT MOLLHBIMU CUMOBBLIMU 3fIEMEHTaMU - MOMYNPOBOAHUKOBBLIMW CUMUCTOPaMW, KOTOpble OTKPbIBaOTCS
UMMYNbCOM TOKa OTpuuaTenbHOM NonspHOCTW. ManoMoLHble ONTOCUMMWCTOPBLI MOFYT Takke YynpasnATb Mapon
BCTPEYHO-NapannenbHO BKMOYEHHbIX TUPUCTOPOB.

K ogHoMy ManomoLiHOMY ONTOCMMMUCTOPHOMY BbIXOAY MOXET MOAKMYaTbCA TOMbKO OAMH BHELLHWUNA
CMMUCTOP UNn ofHa napa BCTpeYHO-NnapanfenbHO BKIIOYEHHbIX TUPUCTOPOB.

MMMAynbCHBIN BBIXOAHON TOK MaroMOLLHOMO ONTOCUMMMUCTOPa MoxeT gocTurate 1A, HO TOMbKO B MOMEHT
BK/IOYEHWSA BHELUHEro cummcTopa (Mnu napbl TMPUCTOPOB), MO3TOMY HeMb3A WUCMOMb30BaTb 3TOT BbIXOA Kak
peneviHbli, Harpyxas ero NOCTOSHHON Harpy3kon. [Mpyn MOAKNIOYEHWIO BHELUHUX CUMWUCTOPOB CredyeT y4uTbiBaTb
orpaHuyeHune no ynpaensioLemMy BbIXOGHOMY TOKY ManioOMOLLHOMO BbIXOAHOMO ONTOCMMUCTOpPA.

Kaxxabi BbIXOAHOW ONTOCMMMUCTOP C BHELUHUM MOLLHBIM CMMWCTOPOM (MMM Napon TUPUCTOPOB) MOXET
ObITb nogkntodeH k nobon dase (A, B unu C). Kaxgbll BbIXOAHOW ONTOCUMUCTOP WMEET CBOW BCTPOEHHbLIN
AETEKTOp HYNeBOro HanpsXeHuns dasbl NO3BOMSET BKMOYaTb HArpy3Ky TOMbKO NPU MUHMMAaNbHOM HanpshKeHWU Ha

Hen.
PekomeHayemble CXeMbl MOAKMTOYEHNS BHELLHMX CUMUCTOPOB U Harpy3ok npusedeHsl Ha pucyHke 63.6.
KB3-30C-11
KB3-30C-12
KB3-28C-12
R1 FU1
DO1 ... DO16 T — ~ — ~
L L T 1 1 L'
P 4
:; /\ ~220V
J VS1
C1
R2 T RH N
z N < ', | ', ! |_|'_| o

PucyHok 5.3.6 — Cxema noOKmoYeHUs1 BHEWHe20 CUMUCMOopa.
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B.3.5 MoaknioyeHne BHEWHNX Lenen moaynen pacwmpeHus MP-51-01

Mopaynb paclumpeHna umeet BoceMb OUCKPETHBIX BXOAOB, TO ecTb perynatop MTP-44 ¢ gaHHbIM Mogynem
paclmpeHus byget nmeTb 8 AMCKPETHbIX BXoAoB. Moaynb C AUCKPETHLIMW BXOAAMM UCMOSb3YIOTCA Kak yaaneHHoe
cpeacteo cbopa mHdopmaumn. To ecTb 3HaYeHWUs AMCKPETHbIX BXOAOB MOXHO YBMAETb TOMBbKO MPU YTEHUU U3
COOTBETCTBYIOLWEro pernctpa. [Ans KOHTYpOB ynpaBrneHusi, CUrHanmM3aumm n NporpaMMHOro 3agartyvka QUCKpeTHble
BXOAa 3HAYEHWS HEe UMEIOT, TaK Kak OHW He MCMONb3YITCA BO BHYTPEHHEN CTpyKType perynatopa MTP-44, a Tonbko
OPMMPYIOT AaHHble, KOTOpble MOXHO 4uTaTb MO WHTepdency. Kaxabi OUCKPETHbIN BXOA4 ranbBaHWYECKn
N30MMPOBaH OT APYrMX AUCKPETHLIX BXOAOB M APYIUX Lenen perynaropa.

[na nuTaHns OWUCKPeTHbIX BXOAOB (AaTyMkoB) TpebyeTcs BHellHee HecTabunuanmpoBaHHOE HanpsbkeHne
24B NoCTOAAHHOrO ToKa.

KB3-24-10
BHELHWI UCTOYHUK
nutannsa =20..28B/10mA
+ 1 3
I
\ Laruuk 1 2 z g
+ 3 o ]
- B
Oartymk 2 4 z i
© T
T :
©
Oatumk 3 6 5
+ 7 2
(=}
|_| o
Oatumk 4 8 =
MTP-44
KB3-24-10 MP-51-01

+ )
|_| ‘7— +DI ( — (SIZ =
Hatuunk \/\/ R Bxoa DI

PucyHok B.3.7 - [NodknroyeHue cueHanos modyrs pacwupeHus MP-51-01 ¢ nomouwbto kneMmHo-61104H020
coeduHumens K63-24-10

MpumeyvaHwne.
1. Heucnonb3ayemble KnemMmmbl KNEMMHO-6T04HOT0 COeAUHUTENS HE NOAKIYaTh.
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B.3.6 MoaknoyeHne BHELWHNX Lienen moayrnen pacwupeHusa MP-51-02

Mopaynb pacwmpeHusa nmeet 4 OUCKPeTHbIX BxoAa, 4 AMCKPETHbIX Bbixoda, TO ecTb perynatop MTP-44 ¢
AaHHbIM MoAyneM paclumpexus byaet umeTb 4 ANCKpeTHble BxoAa U 12 ANCKPETHbIX BbIxoAoB (8 6a3oBbiX + 4 Ha
Moayne paclumpeHnuns).

Takke kak u B crnyyae guckpeTHbix BxogoB MP-51-01, anckpeTHble BXoAa UCMOMNb3YOTCHA Kak yaaneHHoe
cpeacTtso cbopa uHdopmaumm. To ecTb 3Ha4YeHWss OUCKPETHbIX BXOAOB MOXHO YBUAETb TOMbKO MPU YTEHUU U3
COOTBETCTBYIOLWEro pernctpa. [Ans KOHTYpOB ynpaBrneHusi, CUrHanu3auum n nporpaMmMHOro 3agaTtyuka AMCKpeTHble
BXOAa 3HAYEHWS HEe UMEIOT, Tak KaK OHW He MCNOSb3YTCA BO BHYTPEHHEN CTPyKType perynatopa MTP-44, a Tonbko
OPMMPYIOT AaHHbIE, KOTOPbIE MOXHO YATaTb MO NHTEPdENCY.

Kaxabln AUCKPETHBIN BXOA, BbIXOA, ranbBaHW4eCKN M30NMPoBaH OT APYrMX OUCKPETHbIX BXOAOB (BbIXOAOB)
W Opyrux Lenen KoHTponnepa.

Ona nutaHus  OWUCKPeTHbIX BXOA4OB (AATYMKOB) W BbIXOAOB  (Harpysok) TpebyeTcs BHellHee
HecTabunmavpoBaHHoe HanpsixeHne 24B NOCTOAHHOrO TOKa.

BHeLwHnin nctouHnk KB3-24-10
nutanus =20..28B/10mMA

R .
\ . 1 Harp 5
2
2
Jatuvk 1 |_| 2 2
+ & RHarp. E
2
Oatuunk 2 4 ®
T
+ 5 RHarp.
OaTtunk 3 |_| 6
+ 7 RHarp.
C :
Oatunk 4
MTP-44
KB3-24-10 MP-51-02
+ winend
B = =
~— "
\/\/ R  Bxoa DI
K-
| |
! Harpyska | /\—/j Bbixos DO
—
“ I =
<
A )
PucyHok 5.3.8 — lNodkntoueHue cueHanog modyrns pacuwupeHuss MP-51-02 ¢ noMouwibto KinemMmMHO-
6royHoz20 coeduHumens Kb3-24-10
MpumevaHns.

1. TMpu nNoaKMYEHUM WHOYKTMBHBLIX Harpy3ok (pene, nyckatenu, KOHTaKTopbl, comneHouabl U T.M.) K
ONCKPETHbIM TPaH3MCTOPHbLIM BbIXOA4aM KOHTponepa, Bo u3bexaHue Bbixoda U3 CTPOS BbIXOQHOMO TpaH3ucTopa us-
3a OonbLIOro TOKa CaMOVHAYKUMW, napannenbHo Harpyske (obmoTke pene) HeobxoAMMO YycTaHaBnMBaTb
onokupytowmin guog VD — cMm. cxemy nogkntoyeHnsi. BHellHun anoa yctaHaBNmMBaTh Ha KaXXAOM KaHane, K KOTOpoMy
noaKnyeHa MHOYKTMBHAsA Harpyska.

Tun yctaHaBnuBaemoro auoga KO209, KO258, 1N4004...1N4007 wunu aHanorM4yHbIA, pacCcyuTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. Heuncnonb3ayemblie Knemmbl KTeMMHO-61104HOTO COeAUHUTENS HE NOAKIYaTh.
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PucyHok 5.3.9 — lNodknroveHue cuzHanos modyns pacuwupeHusi MP-51-02 ¢ nomMouibto KneMmHO-6104H020

coeduHumerns Kb3-28P-12,

KB63-28C-12, KB3-28K-12
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B.3.7 MoakntoyeHne BHELWHNX Lienen moaynen pacwupeHnsa MP-51-03

Mopaynb pacwmpeHus nmeet 8 OUCKPETHbIX BbIXOAOB, TO ecTb MTP-44 ¢ gaHHbBIM MOAyneMm paclunpeHus
Oynet umeTb 16 gUCKpeTHbIX BbIX0AoB (8 6a30BbIX + 8 Ha Moayne paclnpeHns).

Kaxxabln ANCKPETHbIN BbIXOA rarnbBaHUYEeCKU U30NUPOBaH OT APYrNX OUCKPETHbLIX BbIXOAO0B U APYruX Lenewn
peryndaropa.

[ns nuTaHua OUCKPEeTHbIX BbIXOAOB (Harpy3ok) TpebyeTcs BHElLHee HecTabunusnmpoBaHHOE HanpshkeHue
24B nocTosAAHHOrO TOKa.

BHeLWHWIN NCTOYHUK
nutanuna =20..28B/10mMA KB3-24-10
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L <

T—| I—‘— +DO / (;I <
' + I__>

Beixoq DO

'"K]"‘ KB3-24-10 iy
| [ -24- MP-51-03
|

|

PucyHok b.3.10 - lNodknoyeHue cueHanoe modyns pacwupeHuss MP-51-03 ¢ noMowbto KriemMMHo-
6r04Hoz2o coeduHumernsi K63-24-10

MpumevaHns.

1. Tpwn nogknioYeHUn WHOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, COneHouabl U T.n.) K
ONCKPETHBIM TPAH3UCTOPHLIM BbIXOA4AM PErynstopa, Bo n3bexaHne Bbixoga M3 CTPOS BbIXOAHOIO TPaH3MCTOpa U3-
3a OOMbLLOro TOKa CaMOVHAYKUUW, NaparnmnenbHO Harpy3ke HeoOXO0A4MMO ycTaHaBnuBaTb bGnokvpytowmi anog VD —
CM. CXeMy MofknyveHns. BHewHwid guon ycTaHaBnuBaTb Ha KadOM KaHane, K KOTOPOMY MOAKIHYeHa
WHAOYKTMBHAsA Harpyska.

Tun yctaHasnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanoruyHblA, pacCUMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. Heucnonb3yeMble KNeMMbl KNeMMHO-6104HOIo coeanHUTENS He NoAKMYaTh.
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PucyHok 6.3.11 - [NodknoveHue cueHanoe modyns pacwupeHusi MP-51-03 ¢ nomMowibto KreMMHO-
6no4Ho2o coeduHumernsi Kb3-30P-12, Kb3-30K-12, KE3-30C-12

H1 - H8 — nHgukatopbl BKMAOYEHUS pene.
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B.3.8 MoakntioyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51-04

Mopaynb pacwmpeHns nmeeT 8 AUCKpPETHbIX BXxoAa U 1 aHanoroBbl BbIXOA, TO ecTb perynatop MTP-44 ¢
AaHHbIM MoAyneM paclimpennst yget nmeTb 8 OMCKPETHBIX BXOAOB M 2 aHanoroBbix Bbixoga (1 6a3oBbii + 1 Ha
MoZAyne paclMpeHnst).

[nckpeTHble BXoda WCMOMb3YIOTCA Kak yaaneHHoe cpeacTtBo cbopa uHpopmaummn. To ecTb 3HayveHus
ONCKPETHbIX BXO4OB MOXHO YBUMAETb TOMbKO MPU YTEHUM W3 COOTBETCTBYHOLWEro pernctpa. [Ans KOHTYpoB
yrnpaBneHus, curHanM3aumMm 1 NporpaMmHOro 3agartyvka AWCKPETHble BXOAa 3HAYEHUS HEe MMEIOT, Tak Kak OHW He
UCMNONb3YITCS BO BHYTPEHHEW CTpykType perynstopa MTP-44, a Tonbko opMUpPYIOT AaHHbIE, KOTOpblE MOXHO
YnTaThb NO UHTEpPMeENCy.

Kaxgbln OUCKpEeTHbIA BXOA U aHamnoroBbIl BbIXOA ranbBaHWYECKN U30NMPOBaHbl Mexay cobow u oT Apyrux
AMCKPETHbIX BXOAOB (BbIXOAOB) U APYIUX Lienewn KOHTpornnepa.

Ons nMTaHusa OUCKpPeTHbIX BXOAOB (OaTyvkoB) TpebyeTcsi BHELLHee HecTabunuavpoBaHHOE HanpsbkeHue
24B nocTosHHOro Toka. [ns nMTaHuMsa aHanoroBoro BbixoAa TpebyeTcs BHeLlHee CTabunuampoBaHHOE HanpsXeHne
24B NOCTOSAHHOrO TOKa.

BHELWHWN UCTOYHUK
BHELHMN NCTOYHNK KB3-24-10 nutanHusa =20..28B/40mA
nutaHusa =20..28B/10mMA
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PucyHok b5.3.12 - lNodkntodeHue cueHanos Modyns pacwupeHuss MP-51-04 ¢ noMowbo KremMMHO-
6r04Hoz2o coeduHumernsi K63-24-10

MpumevaHns.
1. TlNonoxeHve nepembliek XP3 Ha wmoayne paclMpeHun Ang HaCTPOWKM aHanoroBoro BbixoAa

npuBeneHo B Tabnuue:

MonoxeHne nepemblyek

[lmanasoH BbIXO4HOrO curHana
Ha Mofayre paclumpeHus

0-5mA [2-4], [7-8]
0-20wvA [2-4], [5-6]
4 - 20 MA [2-4], [5-6]

0-108B [1-2], [3-4]

CwmelleHre BbIxogHoro curHana 4-20MA yctaHaBnuBaeTCs NPOrpaMMHO.

2. HeI/ICﬂOJ'IbSVGMbIe KNeMMbl KIeMMHO-61104HOr0 coeauHNUTENS He NoAdKMoYaTh.
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B.3.9 MoakntoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51-05

Mopynb paclumpeHus nmeeT 4 AUCKPETHbIX BXoAa, 4 ANCKPETHbIX BbIXOA4a U 1 aHanoroBbIv BbIXod, TO €CTb
perynatop MTP-44 ¢ paHHbIM Moaynem paclumpeHust 6yaet nMeTb 8 AUCKPETHbIX BXOAOB, 12 AMCKPETHBIX BbIXOAO0B
(8 6azoBbIX + 4 Ha Mogyne paclMpeHnst) U 2 aHanoroBbix Beixoaa (1 6a3oBbIf + 1 Ha Modyne paclnpeHnst).

Kaxxabli ANCKPEeTHbIN BXOA, BbIXOA rarnbBaHUYECKU U30MMPOBaH Mexay cCoOoOM u OT OApYrnx AUCKPETHbIX
BXOA0B (BbIXOA0B) M APYrvX Lienen KoHTponnepa.

Ons nuTaHMa OMCKPETHbIX BXOOOB (AaTYMKOB) W BbIXOOOB  (Harpy3ok) TpebyeTcs BHellHee
HecTabunmavpoBaHHoe HanpskeHne 24B nocToAHHOrO Toka. [Ana muTaHWA aHanorosoro Bbixoga TpebyeTtcs
BHeLLHee cTabunmampoBaHHoe HanpsbkeHne 24B nocTosiHHOro Toka.

BHELLHWI UCTOYHUK

amtorg.com.ru
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PucyHok b.3.13 - lNodkntovyeHue cueHanos modyns pacuwupeHuss MP-51-05 ¢ noMowbro KreMMHO-
6royHoz20 coeduHumens Kb3-24-10

MpumevaHns.

1. Mpun NOOKNIOYEHUN WHOYKTUBHBIX Harpy3ok (pene, MyckaTenu, KOHTaKTOpbl, COMleHouabl U T.M.) K
OVCKPETHBIM TPAH3MCTOPHBIM BbIXOA4AM KOHTpOMsepa, Bo usbexaHue Bbixoda U3 CTPOs BbIXOQHOMO TpaH3McTopa 13-
3a OonbLOro TOKa CaMOMHAYKUUW, MapannenbHo Harpyske (o6MOTKe perne) Heobxoaumo yCTaHaBnMBaTb
onokupytowmn guog VD — cMm. cxemy nogkntoyeHnsi. BHelwHun anoa yctaHaBnNnBaTh Ha KaKAOM KaHare, K KOTOpomy
noaknyeHa UHAYKTUBHAsA Harpyska.

Tun yctaHasnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanoruyHblA, pacCUMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. lMonoxeHune nepemblyek XP3 Ha moayne paclumpeHuin Ans HaCTPOMKM aHanoroBoro Belxoga npvBeaeHo
B Tabnuue:

,D,manasoH BbIXOOHOIo CUrHana [NonoxeHune nepemMmbldek Ha Mmoayne paclumpeHnsa
0-5MA [2-4], [7-8]
0-20wvA [2-4], [5-6]
4-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLlleHne BbixogHoro curHana 4-20MA yctaHaBnuBaeTcsi IPOrpaMMHO.

3. Hewucnonbayemble Knemmeol KIEeMMHO-6T04HOr0 COeaANHUTENS He MOAKITIYaTb.
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BHeLWHWA UCTOYHUK NUTAHUA 24B/SOMA

aHanoroBoro Bbixoaa 24B/40 mA

PucyHok b.3.14 - [NodknovyeHue cueHanos modyns pacwupeHuss MP-51-05 ¢ noMowbro KremMMHO-
6r104Ho20o coeduHumensi Kb3-28P-12, Kb3-28C-12, KbE3-28K-12
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B5.3.10 MoaknoyeHne BHELWHNX Lenen moaynen pacwmpeHus MP-51-06

Mopaynb paclwmpeHns umeeTt 8 ANCKPETHbLIX BbIXOAOB U 1 aHanorosbin Bbixod, To ecTb MTP-44 ¢ gaHHbIM
mMoaynem paclumpeHus byget mmeTb 16 AMCKpeTHbIX BbixoaoB (8 6a3oBbix + 8 Ha mogyne pacwmpenuns) n 2
aHanorosbix Bbixoda (1 6a3oBbIfi + 1 Ha Moayne pacLUMpeHns).

Kaxabln ONCKPETHbLIN BbIXOA ranbBaHW4eCKN N30NMPOBaH OT APYrMX OUCKPETHLIX BLIXOAOB U APYrux Lenewn
KOHTponnepa.

[ns nuTaHuWa OUCKPETHbIX BbIXOOOB (Harpysok) TpebyeTcs BHELHee HecTabunmnsmpoBaHHOE HanpshkeHue
24B nocTosiHHOro Toka. [na nuTaHuMsa aHanoroBoro Bbixoda TpebyeTcs BHellHee cTabunusmpoBaHHOE HanpsXeHne
24B NoCTOAAHHOrO TOKa.

BHeLLHWI CTOYHMK BHEeLHWI NCTOYHMK
nutaHns =20..28B/10mMA KB3-24-10 nutanusa =20..28B/40mMA

+

A

a

17| +24V

18| +A02
- | —

RH

+

T

+ |_ 20
+ S
I Q
+ I_ o
£
.--K]--1 MTP-44
! ! KB3-24-10 MP-51-06
: Harpyska : J wneid
—> +DO —
[ =
A
Bbixog DO

PucyHok 5.3.15 - NodknoyeHue cueHanos modyssi pacwupeHuss MP-51-06 ¢ nomowbto KrieMmMHO-
6royHo20 coeduHumens Kb3-24-10

MpumevaHns.

1. Mpun NoaKkNIOYEeHUN WHAYKTUBHBIX HArpy3ok (pene, nyckaTenu, KOHTaKTOpbl, cConeHouabl M T.M.) K
ONCKPETHBIM TPAH3UCTOPHBLIM BbIXOAAM PErynsitopa, Bo n3bexaHune Bbixoga M3 CTPOS BbIXOAHOIO TPaH3MCTOpa U3-
3a OonbLOro TOKa CaMOMHAYKUUW, MapannenbHo Harpyske (oOmMoTke pene) Heobxoammo ycTaHaBnuBaTb
onokupytowmn guog VD — cMm. cxemy nogkntoyeHnsi. BHelWwHnii anoa yctaHaBnNuBaTh Ha KaXXKAOM KaHare, K KOTOpoMy
noaknyeHa UHAYKTUBHAsA Harpyska.

Tun yctaHasnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanoruyHblA, pacCUMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

2. TMonoxeHue nepemblyek XP2 Ha moayne pacluMpeHnin Ans HaCTPOMKM aHanoroBoro Bbixoaa npuBeaeHo

B Tabnuue:
[nanasoH BbIXOAHOIO curHana MonoxeHwe Nepembl4ek Ha MOAyne pacluMpeHust
0-5mA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4 -20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmeLlleHne BbixogHoro curHana 4-20MA yctaHaBnuBaeTcs NPorpaMMHo.

3. Hewucnonb3yemble knemmbl KIEMMHO-0/104HOr0 COeaUHUTENS HEe NOAKIYaTh.
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PucyHok b.3.16 - lNodkmodeHue cueHanos modyns pacwupeHuss MP-51-06 ¢ momowibro KnemMMHO-
6noyHo20 coeduHumerns Kb3-30P-12, Kb3-30C-12, Kb3-30K-12
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B5.3.10 MoaknoyeHne BHEWHNX Lenen moaynen pacwmpeHus MP-51-07

Mopynb paclumpeHns nmeeT 3 aHanoroBble BbIXoAa, To ecTb MTP-44 (c AaHHbIM MOAyneM paclunpeHus)
OyneT MeTb 4 aHanoroBble BbIXOAaA.

Kaxabin aHanoroBbl BbIXO, ranbBaHWYECKW W30MMpoBaH OT APYrnx BbIXOAOB W ApYyrnx Leneun
KOHTponnepa.

BHeLUHMIN NCTOYHNK
nutaHus =20..28B/40MA K53-24-11
+ 1 ot 9
| I +24V2 | I +24V4
0. 2 1p02 10 A04
KaHan I:I 3 I:l 11
RH RH
4 12
&5 4-n 13
KaHan
3-n 6 14
KaHan
15
16
PucyHok 6.3.17 - Nodkno4yeHue cuaHanos modyss pacwupeHuss MP-51-07 ¢ nomMowbto KrieMmMHoO-
6r104yHo20 coeduHumens Kb3-24-11
MpumeyvaHus.

1. Monoxenne nepembivek J1, J2, J3 Ha moayne paclwmMpeHun Ans HacTPOWKM aHamnoroBoro BbixoAda
npuBeneHo B Tabnuue:

[lnanasoH BbIXOQHOIO cUrHana MNonoxeHne nepemblvek Ha Mogye PacLUMpPeHnst
0-5MA [2-4], [7-8]
0-20MvA [2-4], [5-6]
4-20wvA [2-4], [5-6]
0-10B [1-2], [3-4]

CwmelleHune BbIxogHoro curHana 4-20mMA yctaHaBnvMBaeTCca NporpaMMHO.

2. HEI/ICHOJ'IbSyEMbIe KNeMmbl KNneMMHO-6/104HOro coeauHUTENS He NoAaKoYaTh.
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B.4 Cxema nogknioyeHus nHtepdenca RS-485

KnemmHas konopaka (K63-16-14, KE3- JNnHnga ceasu
30P-11, KB3-30C-11 unn Kb3-30K-11) \ (aKkpaHnpoBaHHasa BuTasa napa)
MpuemonepenatTymk +A /\
RS-485 . B . (
NS = A d
|
b TERu
120 om i RGND — BbicokooMHas!
GND ¢—f 1} .
100 OM BHYTPEHHErO

{ TepmuHaTopa

PucyHok b.4.1 - PekomeHOyemasi cxema riookmnodYeHus1 uHmepgpetica RS-485

MpumeyvaHwue:

1. PekomeHayeMmol CXeMoW coeauHEHNs!, C MMHUMaribHON CTENEHBIO OTPAXXEHUS CUTrHana, SABNseTCcA cxeMa
coeaivHeHns B Lenoyky. Bce oTBeTBMTENU NpUEMO-nepeaaTymkoB, NPUCOEANHEHHbIE K OOHOM obLLen nepegatoLen
NVHUW, OOJMKHBLI COrMAacoBbIBATLCS TOMBKO B ABYX KpaliHUX Tovkax. [rvHa OTBETBMEHUI AOMMKHA ObiTb Kak MOXHO
MEHbLUEN.

2. HeobxoammocTb aKpaHMpoBaHuns kabenew, No KOTOpbIM nepefaeTcs MHopmaumns, 3aBUCUT OT ONUHbI
KabenbHbIX CBS3el U OT YPOBHS MOMEX B 30HE NPOKNaaku kabens.

3. MpumeHeHWe aKpaHNPOBaAHHOW BUTOWN Napbl B MPOMBbILLMEHHbIX YCITOBUSAX ABMNSETCS NPeanoyYTUTENbHbIM,
NOCKOSbKY 3TO 0becrneynBaeT Noy4yeHne BbICOKOTO COOTHOLUEHWNST CUTHAN/LWYyM U 3aLLMTy OT CUHAA3HON NOMEXW.

Cxema nogknro4veHnsa nHTepdgenca RS-485

MpeobpaszoBaTtenb nHTepdencos
Blr-485 (RS232/485), nnu
Brn-52 (USB/485)

L no 1200m
> R1
RS485
Lo
...................................... A+ B A+ B- A+ B-|" [lo 32 yctpoiicta A+ B-
| RS232 unun UsB 01 02 03 32
MTP-44 MTP-8 MWK-25 UTM-22

PucyHok b.4.2 - OpzaHusauyust uHmepgelcHoU c8s13u Mexx0y KOMIbIOMEPOM U pezyrisimopamu.

1. K KomnbloTEpPY MOXET ObITb MNOAKMIOYEHO A0 32 KOHTPOMSEepOoB, BKMYasi npeobpasoBaTtenb MHTEPGENCOB
Bri-485 (BNn-52).

2. OO6wasa anvHa kabenbHOM NMHUM CBA3W He JoSMkHA npeBbiwaTe 1200 M.

3. B kauyecTtBe kabenbHOW NMMHUK CBA3N NPeanoYTUTENbHO MCNONb30BaTh SKPAHUPOBAHHYHO BUTYHO Napy.

4. [OnuHa oTBETBMNEHUI Lo AOMKHA ObITh KaK MOXHO MEHbLLEN.
K nHTepgeincHeiM BXxogam perynsitopoB, pacrnosioXeHHbIM B KpaiHUX TOYKax COeaUHUTENbHON NMHUKM HEOGX0ANMO
NnoaKnunTb ABa TepMmUHanbHbIM pesuctopa conpoTtusneHnem 120 Om (R1 n R2). MNoagknioyeHne pe3ncTtopos K
perynatopam NeNe 01 — 30 He TpebyeTcs. MoakntoueHne TepMuHarnbHbIX pe3McTopoB B 6roke npeobpasoBaHus
nHtepdericor bINMN-485 (BIMiA-52) cmoTpu B P3 Ha BINA-485 (BINN-52). MoakntodeHne TepMUHarnbHbIX Pe3CTOPOB
B MTP-44 cmoTpu pucyHok B4.1.
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MpunoxeHue B. CBogHaa Tabnuua napameTpos

Tabnuua B.1 - CBogHasa Tabnuua napametpoB perynstopa MTP- 44

Epn- 3HaueH.
Lar
MyHkT HULbI Onana3oH nsmeHeHus no-
MapameTp n3me- Crp. MpumeyaHue
MEHH0 nusme- napameTpa ymon-
HeHus
peHus YaHUIO
YposeHsb 2. (P 1d) Hactponka napametpos NMUA-perynsatopos (1 - 8)
00 KoadbcpuumeHT ycunenus | en. 000,1 - 050,0 010,0 000,1
MW perynatopa
01 Bpems nHterpupoBaHust | cek. 0000 — 6000 0260 0001 0000 — oTkn.
02 Bpewms Cek. 0000 — 6000 0000 0001 0000 — oTkn.
anddepeHUnpoBaHus
03 Pexum ynpaBneHus 0000 — nokarnbHbIN 0000 0001 CwMm. cTpaHuuy
perynsTopa 0001 — yacTnYHbIV
0002 — nonHbIN
YpoBeHs 3. (H 1n) HacTponka napameTpoB aHanoroebix Bxoaos Al1 — Al8
00 Tun aHanorosoro Bxoga 0000 — nHTepcheicHbIi BBOA 0001 0001
0001 — NUHeNHbIN
0002 — kBagpaTH4ecKnii
0003 - TCM 50M
0004 — TCM 100M
0005 —rp.23
0006 — TCI 5001, Pt50
0007 — TCI1 10001, Pt100
0008 —rp.21
0009 — nuHeapu3oBaHas Lkana
0010 — Tepmonapa
TNMHeapu3npoBaHas
0011 — repmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — repmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — tepmonapa TIM10 (S)
0016 — tepmonapa TP (B)
0017 — repmonapa TBP (A-1)
01 HwxHuin npegen TexH. -999 — 9999 000,0 Mnaguwuii Ecrnv n.00 BbibpaH B
pa3maxa LKan.l en. paspsn Ananasoxe 0003-0008, 0011-
02 BepxHuit npegen TexH. | -999 — 9999 000,0 Mnaawmit 0017 T0 aHaqenme oTux
MYHKTOB U3MEHUTb HEeMb34.
pa3maxa Lkarnbl en. paspsaa
03 MonoxeHune 0000, 0000
JeLmMansHOro 000,0
pasgenutens 00,00
0,000
04 [MocTosiHHas BpemeHu CeK. 000,0 — 600,0 000,0 000,1 000,0 — cbunbTp BbIKA.
LmcpoBoro gpunbTpa
05 MakcumanbHas anu- Cex. 000,0 — 005,0 000,0 000,1 3awmta ot MNynbCHbIX
TenbHOCTb MMMYbCHOM nomex
nomexm
06 KonunyectBo yyacTkoB 0000 - 0019 0000 0001
nuHeapusauun Bxoga Al
07 MeToa TemnepaTtypHou 0000 — pyyHas koppekums 0001 0001 T=Tuam+Tkop.pyu,
KOPPEKLMM BXOAHbIX 0001 — aBTOMaTUYeCKas cm.[3.08]
CWUrHanoB OT Tepmonap Koppekums T=Tuam+Tkop.aBT
08 3HayeHue TemnepaTypbl | TEXH. Ot -99,9 1o 999,9 000,0 000,1 Tkop.py4
B PEXUME PYYHOW KOp- en. Mpwn 3.07=0000
peKUMM BXOOHbIX CUTHa-
110B OT TEpMonap
YposeHsb 4. (HoE) HacTtpoiika napameTpoB aHanorosbix Bbixogos AO1 — AO4
00 McToyHuk aHanorosoro 0000 - Bxog Al1 0000 0001
curHanagns | | ...
yrnpaBneHuns 0007 - Bxop Al8
aHanorosbIM BbIXOAOM 0008 — BnaxxHOCTb @ ¢ = F(Al1; Al2)
AO 0009 — pasHocTb AAl AAI = Al1 - Al2
0010 — He ncnonb3yeTcs
01 3HayeHne BXOLHOro TEXH. -999 — 9999 0000 Mnagwwun C yyeTOM AeummanbHOro.
curHana, pasHoe 0% en. paspsA pasfenutens BbIbpaHHOro
BbIXO[JHOTO curHana WCTOYHMKA aHanoroBoro
02 3HayeHne BXO4HOro TEXH. -999 — 9999 1000 Mnapwwuit curHana. Cm. napameTp
curHana, pasHoe 100% en. paspsa [4.00]
BbIXOAHOrO curHana
03 Hanpasnenue 0000 — AO=y
BbIxogHoro curHana AO1 0001 — AO=100%-y
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MNMpopomxkeHne npunoxeHusa B

MpopgomkeHne Tabnuubl B.1 - CBo,

AHaA Tabnuua napameTpoB perynatopa MTP - 44

Eaun- 3Have m
ar
MyHkT HULbI Ownana3oH nameHeHus H. no-
MapameTp nsme- Crp. Mpumeyanue
MEHH0 nusme- napameTpa ymon-
HeHus
peHus YaHUIO
YpoBeHs 5. ( {dot) HacTponka napameTpoB AucKpeTHbIX Bbixogos DO1 — DO8
00 Jlorvka paboTbl BbIxoa- 0000 - nHTEPdEnCHbIN BBOA MIN — napameTp [5.02]
Horo ycTponcTtea DO1- 0001 — Gonblue MAX; MAX — napameTp [5.03]
DO8 0002 — meHbLue MIN; MapameTpbl CoBbITHIA
0003 - B 30He MIN-MAX; «peaynpexaeHme» n
0004 - B He 30HbI MIN-MAX
0005 —Bbixog «Mpeaynpexaenne» «ABapNS» KOHPUrYpUpy-
0006 — BbIXOg «ABapus» loTCs Ha ypoBHe 8
0007 — He ncnonb3yetcsi, DO BbIK.
01 Homep aHanorosoro 0000 — Bxog Al1 0000 0001
BxoAa (MCTOYHUK 0001 — Bxog Al2
aHanoroBoro curHana) | | ......
Ans ynpasneHvs 0007 - Bxog AI8
OUCKPETHBIM BbIXO40M 0008 — BnaxHoCTb @ @ =F(Al1; Al2)
DO1- DO8 0009 — pasHocTb AAl AAIl = Al1 - Al2
02 Ycraska MIN TEXH. B avanasoxe wkanbl BbibpaH- 020,0 Mnag- C y4eTOoM AeummarnsHoro.
DO1- DO8 eq. HOro aHanoroBoro curHana. wnn pasgenutens BblGpaHHOro
Cwm. napawmertp [5.01] paspsa MCTOYHMKA aHanorosoro
03 YcraBka MAX TEXH. B ouanasoHe wwkanbl BbIGpaH- 080,0 Mnag- curHana. Cm. napameTp
DO1- DO8 en. HOro aHanoroBoro curHana. wun [5.01]
Cwm. napameTtp [5.01] paspsg
04 'mcTepesunc BbIXOAHOMO TEXH. 0000 — 9999 000,0 Mnag-
yctponctea DO1- DO8 en. wun
paspsg
05 OnutenbHOCTb MMMNynbCca | cek. 000,0 —999,9 000,0 000,1 000,0 - cTraTuyecknmn
BbIXOAHOMO YCTPOWCTBA 000,1-999,9 -
DO1- DO8 MMMYNbCHbIN
(amHamunyeckmn)
06 BesonacHoe nonoxeHue 0000 — nocneaHee nonoxenue | 0000
BbIXOAHOrO yCTpOWCTBa 0001 — oTkn.
DO1- DO8 npu oTkase 0002 — BKrI.
YposeHsb 6. (C dot) HacTpoiika napameTpoB AncKpeTHbIX Bbixogos DO9 — DO16
00 Jlorvka paboTbl 0000 - uHTepdelicHbIN BBOA MIN — napameTp [6.02]
BbIXOZHOrO YCTPOMCTBA 0001 — Gonblue MAX; MAX — napameTp [6.03]
D09-DO16 0002 — meHble MIN; MapameTpbl COBLITHI
0003 - B 30He MIN-MAX;
0004 - B He 30HbI MIN-MAX «lpeaynpexaenne» u
0005 —Bbixop «MpeaynpexaeHue» «ABapusi» KOHUrypurpy-
0006 — BbIXOA «ABapuUs» 0TCA Ha ypoBHe 8
0007 — He ncnonbayetcst, DO BbIKN.
01 Homep aHanorosoro 0000 — Bxog Al1 0000 0001
BxoAa (MCTOYHUK 0001 — Bxog Al2
aHanoroBoro curHana) | | ......
ANs ynpaBneHvs 0007 — Bxog Al8
ONCKPETHBIM BbIXOA0M 0008 — BnaxHoCTb @ @ =F(Al1; Al2)
D09-DO16 0009 — pasHocTtb AAl AAl = Al1-AI2
02 Ycraska MIN TEXH. B ananasoHe wkanbl BbIGpaH- 020,0 000,1 C yyeTom geummansHoro.
D0O9-DO16 en. HOro aHanoroBoro curHana. pasgenutensi BbIopaHHOro
Cwm. napameTp [6.01] MCTOYHVKa aHanoroBoro
03 Ycraska MAX TEXH. B ouanasoHe Lwkanbl BbIGpaH- 080,0 000,1 curHana. Cm. napameTp
D0O9-DO16 en. HOro aHarnoroBoro curHana. [6.01]
Cwm. napawmertp [6.01]
04 'ncTepesunc BbIXOLHOMO TEXH. 0000 - 9999 000,0 Mnaawmi
yctpovictea DO9-DO16 en. paspsaa
05 [nuTtenbHOCTb MMNynbca | Cek. 000,0 —999,9 000,0 Mnaawmi 000,0 - ctatnueckni
BbIXOAHOMO YCTPOWCTBA paspan 000,1-999,9 -
D09-DO16 MMMYNbCHBbIN
(amHamunyecknn)
06 BesonacHoe nonoxeHue 0000 — nocneaHee nonoxenue | 0000
BbIXOAHOMO YCTPOWCTBA 0001 — oTkn.
D09-DO16 npu oTkase 0002 — Bkr.

http://www.microl.ua

e MTP-44 ver.84.20 o

NPMK.421457.204 P3 u3m. 1.13, 13.02.2013




OO0 "AMTOPTI™ +7(4722)40-00-02

88

amtorg.com.ru

MNMpopomxkeHne npunoxeHusa B

MpogomxeHne Tabnuubl B.1 - CBogHaa Tabnuua napameTpoB perynsatopa MTP- 44

Epn- 3Hau.
MyHkT HULbI [Ounana3oH nameHeHus no- LWar
MapameTp nsme- | Crp. MpumeyaHue
MEHH0 nusme- napameTpa ymon- |
peHus YaHUIo
YpoBeHb 7. (L E - L) HacTpoika napameTpoB KOHTYpOB ynpasneHus (1 - 8)
00 Twn koHTypa 0000 — nHgmukaTop 0000 0001
0001 — 2-x NO3nNLMOH
0002 — 3-X NO3NLMOH.
0003 — NUA-LWNM-perynsitop
0004 — MNM-aHanoroBbI
0005 — MUA-mmnynbCHbIN
0006 — aBuraTenb BKN\BbIKN
01 Perynupyembi 0000 — Bxog Al1 0000 0001
napametp 0001 — Bxog Al2
0007 — Bxog Al8
0008 — BrnaxHoCTb @ ¢ = F(Al1; Al2)
0009 — pasHocTb AAI AAl = Al1 - Al2
02 HavanbHoe 3HauyeHve -999 — 9999 0000 Mnag- C yyeToM geuumanbHOro
npodunsa NporpamMmMHOro L pasgenutens Bxoda ykasaH-
3agjaryvka paspsg Horo B napameTtpe [7.01]
03 Twn ynpaBneHus 0000 — obpaTHoe 0000 0001 E=SP-PV
perynaTopa 0001 — npamoe E=PV-SP
04 CKOpPOCTb AMHAMUYECKOW | Tex. 60 — 9999 200,0 Mnag- 0 - BbIKN. UnNK ctatnyeckas
6anaHcVpoBKK 3adaHnA en./muH L 6anaHcupoBka.
paspsg AvHamunyeckas 6anaHcuMpoBKa
paGoTaeT TonbKo AN
JIOKanbLHOro pexuma paboThbl
perynsitopa!
05 Bpemsa mexaHnsma Tm cexk. 000,0 —999,9 060,0 000,1 [ns umnynbcHoro
unu nepwog NMO-WNM perynaTopa
06 MuHumanbHas cexk. 000,0 — 999,9 000,0 000,1 [ns umnynbcHoro
ANUTENbHOCTb UMNYyrbca perynsitopa
TMUH
07 3agepxka Ha BKIOYeHME | cek. 000,1 - 060,0 000,0 000,1 [ns umnynbcHoro
DO B NpOTMBOMOMIOXHOM perynsitopa
HanpaBneHuu
08 30Ha HeYyBCTBUTENBHO- | TEX. 0000 — 9999 0000 Mnag- [aHHbIn napameTp npea-
CTM 3-X NO3ULIMOHHOTO en. Lmn CTaBnsieT NOSIOBUHHOE 3Ha-
perynatopa paspsg YeHUe 30HbI.
(MepTBas 30Ha) C y4eTOM AeummansHoro
pasgenutens Bxoda ykasaH-
Horo B napametpe [7.01]
09 nctepesuc 2-x, 3-x Tex. 0000 — 9999 0000 Mnag- C y4eTOM AeummansHoro
NO3ULIMOHHOTO 1 en. Lmn pasgenutens Bxoaa ykasaH-
UMMYNbCHOro paspsa Horo B napamertpe [7.01]
perynsTopos
10 OrpaHuyenne MUH % 0,0 =100 000,0 000,1
perynaTopa Onsa N — aHanorosoro n
11 OrpaHuyenne MAKC % 0,0-100 099,9 000,1 A — WM perynsTopa.
perynsTopa
12 Homep awnckp.Bbixoga Ha 0000 - DO1 0001 0001
KOTOpbIV NogaeTcs 0001 - DO2
curHan «BONbWLE» | | ...
0015 -DO16
13 Homep awnckp.Bbixoaa Ha 0000 - DO1 0002 0001
KOTOpbIV NogaeTcs 0001 - DO2
curHan «MEHWE» | | ...
0015 -DO16
14 Bes3onacHoe nonoxeHue 0000 — nocneaHee 0000 0001
BbIXo4a perynsitopa B NoroxeHue
crnyyae oTkasa JaTyvika, 0001 -0% (oTkn.)
TIVHWN CBSA3W UNW U3mMe- 0002 — 100% (Bkn.)
puUTEenbHOro KaHana 0003 — ycTaHaBnMBaemoe
nonb3oBaTenem
15 3HauyeHwue 6e3onacHoro % 0,0 —099,9 000,0 000,1
MONOXEHUs!
yCTaHaBnMBaeMoro
nonb3oBaTenem
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Epn- 3Hau.
MyHKT HULbI [Onana3oH nameHeHus no- LWar
MapameTp n3me- | Crp. Mpumeyanue
MeHIo nusme- napameTpa ymon- |
peHus YaHUIo
YposeHsb 8. (AL - 1) Curnanusaums koHTypa ynpasneHnus (1 - 8)
[elictBre curHanusaumm 0000 — HenpepbiBHOE Ecnu BbiGpaHo 0001, To
0001 — no nporpammHoMy curHanusaums pabortaet
00 3agaTunky 0000 0001 TOMbKO B pexumMax paboThbl
nporpaMMHOro 3agatyvka
Run n Wait
CurHanmsauus 0000 — HeT 3HaueHne MIN n MAX gns
«MpepynpexgeHne» 0001 — abcontoTHas curHanusauum
0002 — B 30He MIN — MAX «MpepynpexaeHne»
01 0003 — geBraumoHHas 0000 0001
0004 —cKkopoCTb U3MeHEHUA
napameTpa 6onbLue 3agaH-
HOW
Ycrtaeka MIN ans Tex. B avanasoHe wkansl napa- 040,0 000,1 C y4yeTOM geuumansHoro
02 CUrHanusaumm en. MeTpa KOHTypa pasgenutens Bxoaa yka-
«MpepynpexaeHne» 3aHHOro B NapameTpe
[7.01]
Ycraska MAX gns Tex. B ananasoHe wkanbl 060,0 000,1 Ecnu [8.01] = 0004, To
CUrHanusaumm en. napameTpa KoHTypa pasmepHoCTb Tex.eq./MUH.
03 «MpenynpexgeHue» nnu C y4yeTOM geuumansHoro
3afJaHHasi CKOpoCTb pasgenutens Bxoaa yka-
M3MeHeHWs1 napameTpa 3aHHOro B napameTpe
[7.01]
CurHanmsauus 0000 — HeT 3HayeHne MIN n MAX gns
«ABapusa» 0001 — abcontoTHas curHanuaaumm «Asapusi»
0002 — B 30He MIN — MAX
04 0003 — geBraumoHHas 0000 0001
0004 —cKkopoCTb N3MeHeHUst
napameTpa 6onbLue 3aaaH-
HOW
Ycrtaeka MIN ans Tex. B gnanasoHe Lwkanbl napa- 030,0 000,1 C y4yeTOM geuumansHoro
05 curHanusauum «Aeapus» | ef. MeTpa KOHTypa pasgenuTens Bxoda yka-
3aHHOro B napameTpe
[7.01]
Ycrtaska MAX gns Tex. B anana3soHe wwkanbl 070,0 000,1 Ecnu [8.04] = 0004, To
curHanusauum «Aeapus» | eg. napameTpa KOHTypa pasmepHoCTb Tex.eq./MUH.
06 U1 3agaHHas CKopocTb C y4yeTOM geuumansHoro
M3MEeHeHUs napameTpa pasgenuTens Bxoda yka-
3aHHOro B napameTpe
[7.01]
vcTepesuc TEXH. 0000 - 9999 000,0 000,1 C yyeTOM geuumansHoro
07 TEXHOMOTN4ECkMX en. pasgenutens Bxoaa yka-
curHanusauumn 3aHHOro B napameTpe
[7.01]
Ypogehsb 9. (F - L) HacTpoiika nporpammHoro 3agatumka
00 - 0000 - 0009 0000 0001 3apesepBupoBaH Ans
GyayLUMX NPUMEHEHUI
Homep koHTypa 0000 — koHTyp ynpasn. Ne1 OnpepgensieT ycrnosus
ynpaBneHus Ans 0001 — koHTYp ynpasn. Ne2 nepexopa K cregytoLiemy
ynpaBneHus 0002 — koHTyp ynpasn. Ne3 Lwary nporpamHoro
nepexogamu 0003 — koHTyp ynpasn. Ne4 3apaTtyuka, ecnv
01 nporpaMMHOro 0004 — koHTyp ynpasn. Ne5 0000 0001 1cnonb3yeTcs noruka
3apatynka 0005 — koHTyp ynpasn. Ne6 nepexoga: PV —no
0006 — koHTyp ynpasn. Ne7 napametpy, OR — no
0007 — koHTyp ynpasn. Ne8 BPEMEHW unv napameTpy,
AND - no BpemeHu n
napameTpy.
EouHuupbl namepexus 0000 - MuH: cek [aHHbIM NnapameTp onpe-
02 BPEeMEHHbIX MHTepPBarnos 0001 - yac: MuH 0001 0001 aensieT eAuHULbI BpEMEHU
ans yposHs 10
03 KonunuecTtBo wwaros 0001 - 0048 0005 0001
nporpamMmeil
04 - 0001 - 0048 0001 0001 gapesepBMpOBaH Ans
YAYLIMX NTPUMEHEHWI
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MpogomxeHne Tabnuubl B.1 - CBogHaa Tabnuua napameTpoB perynartopa MTP- 44
Epn- 3Hau.
MyHKT HULbI [Anana3oH nsmeHeHus no- War
MapameTp n3me- | Crp. Mpumeyanue
MeHI0 n3me- napameTpa ymon- |
peHus YaHUIO
YpoBeHb 10. (£ 7 ) BpeMeHHble MHTepBarnbl NPorpaMmMHOro 3agaTymka
00 To (m:c) | 00,00 — 99,59 (MuH: cek) 00,00 00,01 EavHnubl nsmepeHus:
(4: m) | 00,00 — 99,59 (4yac: MyH) MWH: CeK. UMW Yac: MUH,

cM. napameTp [9.02]
Mocne ycTaHoBKM
3HayveHus nepvoaa
BPEMEHW C MOMOLLIbO
knasuwwm [NekHT]
yCTaHaBn1BaeTCcs ycrnosve
nepexopa K cnegyoLiemy
wary.
[aHHoe ycnosue
nHauumpyeTcs
COOTBETCTBYIOLLMM
CBETOANOAHBIM
VNHANKATOPOM:
TM — no BpemeHu,
PV - no napamertpy,
OR - no BpeMeHu unu
napamertpy,
AND - no BpemeHu n
napametpy.

47 Tar (m:c) | 00,00 — 99,59 (MuH: cek) 00,00 00,01 EavHnubl nsmepexmns

(4: m) | 00,00 — 99,59 (4ac: MuH) MWH: CeK. UM Yac: MUH.
cM. napameTp [9.02]
YposeHb 11. (5E £) HacTpoiika koopavHat npocpunei (1 - 8)

00 HavanbHoe 3HauyeHune Tex. -999 — 9999 0000 Mnag- C y4yeTOM geuumansHoro
CerMeHTa Ha uHTepBane | ef. LM pasgenutens Bxoaa
Bpemenu Ty paspsg perynsaTopa [7.01] ans

COOTBETCTBEHHOrO KOHTYpa

47 HavanbHoe 3HauyeHune Tex. -999 — 9999 0000 Mnag-

CerMeHTa Ha uHTepBane | eq. LIMR
BpemeHu T47 paspsg
YpoBeHb 12. (L n~ u) A6cumcenbl (X) ONOPHLIX TOYEK NTIMHeapu3auum

00 Abcuucca HavanbHoro % 00,00 — 99,99 00,00 00,01
3HayeHus (B % oT
BXOJHOrO curHana)

19 Abcuucca 19 To4ku % 00,00 — 99,99 00,00 00,01

YpoBeHb 13. (L nr J) OpavHaTkl (Y) onopHbIX TOYeK NMHeapu3auum

00 OppanHaTa HayanbHoro Tex. -999 no 9999 0000 Mnag- C y4yeTOM geuumansHoro
3HayeHus (curHan B en. LUMR pasgenutens Bxoaa
TEXHUYECKUX eAUHMLAxX paspsig, perynsitopa
ot -999 o 9999)

19 OpaunHaTta 19 Touku Tex. -999 no 9999 0000 Mnap

eq. i
paspsa
YpoBeHb 14. (L AL 1) Kanu6poBka aHanoroBbix Bxogos Al1 — Al8

00 Kannbposka Hyns Tex. -999 no 9999 0000 Mnap
aHanoroBoro BXoAa en. LIMi
(napameTpa) paspsig

01 Kannbposka koHLa Tex. -999 no 9999 0000 Mnap
LUKanbl aHanoroBoro en. LIMR
Bxoda (napameTpa) paspsig
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MpogomxeHne Tabnuubl B.1 - CBogHaa Tabnuua napameTpoB perynsatopa MTP- 44
Enun- 3Hau. War
MyHkT Mapametp HULbI Ownana3oH namMeHeHus no- name- | crp. Mpumeyane
MEHH0 nsme- napameTpa ymon- | o
peHus YaHUIo
YpogeHsb 15. (L AL o) Kanu6poska aHanorosbix Bbixogos AO1 — AO4
00 MHoukaums n nameHenne | % 0-100
COCTOSIHUSI @aHaINoroBoro
Bbixoga AO
01 Kanubposka Hyns %
aHanoroBoro Bbixoga AO
02 Kanunbposka makcumyma | %
aHarnorosoro Bbixoga AO
YposeHb 16. (595) O6wme napameTpsl
00 CeTeBon agpec (Homep 0000 — 0255 0000 0001 0000 — oTKIOYEH OT ceTn
npubopa B cetu)
01 CkopocTb 0bMeHa 6ut/c | 0000 — 2400 0009 0001
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tanm-ayT Kagpa 3anpoca 0004 - 0200 0006 0001
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC
03 Konnyectso 0001 — 0008 0004 0001
VMHAMLMPYEMbIX KOHTYPOB
ynpasrneHus
04 Mogenb YCO (mopynsi 0000 — HeT YCO 0000 0001
pacLumpeHus) 0001 — MP-51-01
0002 — MP-51-02
0003 — MP-51-03
0004 — MP-51-04
0005 — MP-51-05
0006 — MP-51-06
0007 — MP-51-07
05 Kog nspenus. 84.XX | --- CnyxebHas nHcdopmaums
Bepcusa nporpammHoro Kopg 84
obecneyeHnst Bepcus xx (Hanp. 84.11)
06 Kanubposka Hyns % CwmelleHne
aHanorosoro Bxoaa Al9
07 Kannbposka makcumyma | % YcuneHnne
aHanorosoro Bxoaa Al9
YposeHnb 17. (5AuE) CoxpaneHne napameTpos
00 PaspelueHue 0000
nporpaMMMpoBaHust No 0001 — paspeLueHo
cetn ModBus
01 3anucb NnapameTposB B 0000
3HEProHe3aBNCUMYHO 0001 — 3anucaTtb
namsiTb
YposeHb 18. (Err) Pernctpaums owmnbok
00 Kopn, oLumnbku OwuKnbKa aHanorosbIX BXOA0B Mpwu oTcyTcTBUM OLIMBOK
KaHar OTKMHYeH.
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MpumeyvaHus.

HonycTmas anvtenbHOCTb UMMNYNbCHON MOMEXW.

Ecnn B kakom nnbo umkne namMepeHus TEXHOMOrMYECKOro napameTpa OGHapyXeHO ero U3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb [EWCTBUS MOMEXW W BbIXOOHOW curHan cdopmupyeTcs (C y4eToM ycpenHeHusi
N3MEePUTENbHbLIX 3HAYEeHUN) MO WUCTEYEHWU YCTaHOBMEHHOrO BPEMEHWM AMNUTENbHOCTU MOoMexu. To ecTb, ecnu
ONUTENbHOCTb U3MEHEeHWs curHana Oonblie 3a0aHHOro  Trowexs, TO 9TO W3MEHEHME pacLeHMBAEeTCs Kak
€CTeCTBEHHOE M NPUHMMaeTCA B AanbHelLyto 06paboTky ¢ 3a4epKKo BpeMeHU Trowexw-

A MapameTtp Bxog 6rioka
t,°C
201 Bbixoa
,_’ Bxon dPunbTp

200 — | wvmnynbcHeix |
[ 1 i nomex
- £<_>i T T.c
T< Tnomexm i romext

Bbixoa 6noka :
S— OKcnoHeHUuanbHbIN hUNbLTP
200 F (nyHKkm meHto 04 yposHs 3)
T.c
PucyHok B.1 - BnusHue doriycmumot dnumesibHocmu riomexu (nyHkm meHto 05 yposHs 3)
A
DO1
BKnN f
0 . >
00%
¢ . - - _Tucrepeanc LKana napameTpa
SP

PucyHok B.2 — lNpumep pabombi 8bix00HO20 ycmpolicmea Mo sioeuke 0bpaTHOro 2-x MO3ULUUOHHOZ0 yrpaeieHust
n.7.00=0001, n.7.03=0000

DO1

BKnN

0 >

: ; 00%
Mncrepesumc  _.--~ SP LuKana napametpa

PucyHok B.3 — Mpumep pabomsi 8bixo0H020 ycmpolicmea 10 J102UKe MPsIMo20 2-X MO3ULUOHHO20 yrpasieHusl
n.7.00=0001, n.7.03=0001
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BepxHuit npeaen
pasmaxa WwKkansl
MAX

MUCTEPe3IUC TEXHONOMYECKOW CUIMHA MU aUWA

N ==

Hwikuii npeaen
pasmaxa WKanbl P

4 Cpafarbieanme curiamnmaaropa MAX
BN Bressessscnanssves il s sssssssssssassspunssssasss)seunshsssnsshsssssncansansen

Otkn

Bxn
Otkn

PucyHok B.4 - Npaghuk cpabambigaHusi abconnromHoU mexHonoau4eckol cueHanusayuu

i

BepxHui npeaen TWCTep e3NC TeXHONOrNYeCko i CUrHanMIaUMm
pasMaxa WKanbl
N - - L B | - s B I G TEEE B . - .
p— e . N P . . I R BN S S DS B DS . .
3ajaHan Toukg + MAX
3agaHan Touka + MIMN
3apaHan Touka
CSP) o 1 1 I ' 1 ] ]| L 1 [ ' [ | ' I ' I}
N NN . S N S S . . — - . .
PENNS EENE EEEE NN SN B S S . TN A— N - .
HuxHWia npeaen
pasmMaxa WwKanbl oo
CpabatkieaHne curHanusatopa MAX
Bm . . / --------------------------------------------------------
OTKN
™ CpabarbizaHue
2 P S— curHanuzaropa MIN
/
OTKN

PucyHok B.5 - paghuk cpabambigaHusi deguayUoHHOU mexHoo02u4ecKol cugHanusayuu

MpumeyaHne: [leBraLMOHHAA  TEXHONMOTNMYECKasl CUrHamm3aumsi  MCMONb3yeTcs  KOrga  HYXKHO
CUrHanu3npoBaTb OTKITOHEHME TEXHONOIMYECKOro napaMeTpa OT 3HAYEeHUS 3afaHHOM TOYKM Ha 3HAYEHWE YCTaBOK
MIN 1 MAX, a abcontoTHas — KOrga Hy)XHO CUrHanu3vpoBaTb Bbixof napameTpa 3a yctasku MIN u MAX. [aHHble
rpacovkmn paboTaloT aHanorMyHo kak ans curHanusauum «lMpegynpexaeHvey, Tak U Ans curHanusauum «Asapusy,
npuyem y Kaxaoro n3 pexvmMmoB curHanmsauum ectb cBou 3HaveHus yctasok MIN n MAX. M'mctepeauc curHanusauum
OOUVHaKoB Anst 06oux cnyvyaeB cUrHanuMsaumm.
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lMpumeyaHusi No KOH¢hu2ypauuu GUCKPemHbIX 8bIX0008:

KonunyectBo ncnonb3dyemMbix BXOAOB M BbIXOA0B MOXET 6blTb HE OAMHAKOBOE, TaK ABa ANCKPETHbIX BbIXoAa
MOTyT MCNOMb30BaTb B KaYeCTBE BXOAHOIO CUrHana OauvH WM TOT e UCTOYHUK aHaroroBoro curHana v UCNomnHATb
KaXxabli CBOIO NOrUKY poboThl.

Tvn BbIXOQHOrO cUrHamna — MMNynbCHbIN. Jlorka paboTbl AMCKPETHOro Bbixoga — MeHblue yctaBku MIN
(n.5.00=0002). AnuTenbHOCTb UMMNYNLCHOIO CUrHana yctaHosneHa 3 cekyHabl (nN.5.05=003,0).

PucyHok B.6 — Mpaghuk pabombi QUCKPemMHO20 8bixoda rpu UMIysIbCHOM murie 8bIX00H020 cuzHarna
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15. JlucT pernctpaumm nameHeHUn

5.3.16)

Bcero
Homepa nuctoB (cTpaHuu) NUCTOB No Bxoaswmit Ne
N3am. B [OKyMEHTa CONpOBOXAaoLLEero Moan. HaTta
Vame- 3ame- Ho- DOKyMeH OOKyMeHTa 1 aata
HEHHbIX HEHHbIX BbIX Te
.06 94 POW 25.04.2006
07 94 M3eHeH paboumnin gnanasoH Ponuk 23.07.07
Temnepatyp. icnpaBneHsbl
OLINGKM
1.08 94 M3meHeHo onucaHue no KCA 28.01.08
nporp. 3agaTyuky.
VcnpaeneHbl oLwmnbKm
1.09 94 84.19 M3meHeHuss B PO cornacHo KCA 18.03.08
nocnegHen sepcun IO.
1.10 94 84.20 WcnpaBneHa cxema Jykawyk 11.05.10
nogkntoyeHus gna MP-51- P.O
05, pobasneH 18 nyHKT
MEHH0.
1.1 94 84.20 WicnpaeneH kog 3akasa Tykawyk 28.09.10
P.O
1.12 94 84.20 [NpvBeneHo B COOTBETCTBUNE Jykawyk 06.12.2011
cTY P.O
1.13 94 84.20 [obaBneH aHanoroBbI Jlykaiyk 14.02.2013
Bbixog B MP-51-06 (p1cyHok P.O
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