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HaHHoe pykosoOcmeo o  aKCrlyamayuu  sienisemcsi  oguyuanbHol — OoKymeHmauyued
npednpusmusi MUKPO/I.

lMpodykyusa npednpusmus MUKPOJI npedHasHavyeHa Ons aKkcniyamauulskeauchuyuposaHHbIM
repcoHariom, MPUMEHSIOWUM coomeemcmsyruwue npueMbl U MOJIbKO 8 UessiX, OAUCaHHbIX 8 HAaCMOSAWEM
pykogsodcmee.

Konnekmus  npednpusmuss  MUKPOJI  ebipaxxaem  6onbWyro  rnpusHamesbHOCMb  mMeMm
crieyuanucmamM, Komopble rfpunazarom bonbwue ycunus 0as [000epPKKU OmeYyecmeeHHO20
rnpousgodcmea Ha HalrnexauweMm yposHe, 3a mo, Y4mo OHU eule cbepearnu ceow cumny dyxa, yMeHue,
criocobHocmu u masnaHm.
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1 BBegeHue

HacTosilwwee pykoBoacTBo no akcnnyaTauum (P3) npegHasHadeHo Ans O3HaKOMIEHWs noTpebutenen c
HasHayeHneMm, MoAensaAMu, MNPUHUMNOM OEWCTBUS, YCTPOMCTBOM, MOHTAaXOM, 3KChnnyaTaumen u obcnyxumBaHnem
MukponpoueccopHbix KoHTponnepoB MUK-51H (B aanbHenwem koHTponnepos MUK-51H).

P3 cocTonT 13 ABYX CaMOCTOATENbHbIX JOKYMEHTOB.

B nepsom wun3 Hux — «KoHTponnepbl ManokaHanbHble MHOroyHKLMOHAMNbHbIE MWUKPONPOLECCOPHbIE
MUK-51H (MPMK.421457.006 P31)» — npuBoauTCA ONMCaHWe cocTaBa, (YHKUMOHArMbHLIX BO3MOXHOCTEW W
WHCTPYKLMA No akcnnyaTtauum koHTponnepos MUK-51H.

Bo BTOopom — «KoHTponnepbl ManokaHanbHbleé MHOroyHKUMOHanbHele MukponpoueccopHsle MWK-51
(MPMK.421457.005 P32)» - onuckiBaeTcs 6ubnmoteka dyHKUMOHaNbHbLIX 6rnokoB koHTponnepoB MUK-51, aHanorom
no byHKLUMOHANbHOMY Ha3Ha4YeHMNI0 U BO3MOXHOCTAM KOTOpOro siBnsieTcs koHTponnep MUK-51H.

BHUMAHUE ! MNepen  wncnonb3oBaHWeM  KOHTPONfeEpa; noxanywcra,
O3HAaKOMbTECb C  HACTOALMM  PYKOBOACTBOM, MO  3KCMnyartaumu
koHTponnepos MMNK-51H.

MpeHebpexxeHne Mepamu NPefoCTOPOXHOCTU U NpaBunaMu
3KcnnyaTaumMmn MOXeT cTaTb NPUYMHON TpaBMUPOBaHUS NepcoHana unm
noBpexaeHns ob6opyaoBaHus!

B cBA3M c nocTosiHHOM paGoToi No COBEpPLUEHCTBOBAHMIO
KOHTponnepa, MOBbILWAKOWEN €ero HageXHOCTb W yrydliawowen

XapaKTePUCTMKM, B KOHETPYKUMW ~ MOryT  ObiTb  BHECEHbI
He3HauuTeNbHblE N3MEHEHUs!, HE OTPaXKeHHbIE B HACTOSILLEM U3OaHUN.

COKpaLLIeHVIﬂ, NpuHATbLIe B A4aHHOM pyKoBoACTBe

B HaummeHoBaHUAX napameTpoB, Ha pPUCYHKaXx, fpu Ll,M(prBbIX 3Ha4YeHNAX U B TeKCTe WUCNONb30BaHbI
cokpalleHusa n abbpesuatypsbl (CM. Tabnvuy 1.1), o3Havarowme cneayoee:

Tabnuya 1.1 - CokpaweHusi u abbpeguamypbi

Abbpesuarypa NMonHoe HaMmeHoOBaHue 3Ha4yeHue
(cumBon)

PV vnn X Process Variable M3mepsiemas BennunHa (KOHTPONUpyeMbIv 1
perynvpyemeiin napameTp)

SP nnim W Setpoint 3apaHHas ToyKa (3agaHue perynaTopy)

T, t Time Bpewms, nHTepBan BpemMeHun

Al Analogue Input AHanorosbivi BBOA,

DI Discrete. lnput [uckpeTHbin BBOA

AO Analogue Qutput AHanorosbIN BbIBO,

DO Discrete Output [NcKpeTHbIN BbIBOA

CP CpegHun CpefHuii KOHTaKT AMCKPETHOrO BbIXxoda

HO HopManbHO OTKPbIThIV HopmanbHO OTKPbIThIN KOHTAKT AUCKPETHOIO BbIXOAa
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2 OnucaHue KOHTposnnepa

2.1 HasHauyeHue n obwme xapakTepuCcTUKu

MWUK-51H — 3TO KOMNaKTHbIA MarnokaHanbHbIi MHOrOYHKLMOHAMNbHbBIA MUKPOMPOLECCOPHBIN KOHTpOnnep,
npefHasHayeHHbI ONd  aBTOMaTUYECKOro perynMpoBaHWUs U JIOTMYECKOro  YNpaBMeHWst TEeXHOINOrM4ecknumu
npoueccamu. OH npegHasHayeH [ANA MPUMEHEHVUS B  3NEKTPOTEXHWYECKOW, 3HEPreTU4ecKor, XMMUYECKOMN,
MeTarnnypruieckom, NMLLEBON, LLEMEHTHOW, CTEKONBHOW U APYrMX OTPacnsX MPOMbILLIEHHOCTH.

KoHTponnep MMWK-51H nos3sondetr BecTu nokanbHOe, KackagHoe, MporpammMHoe, CynepBu3OpHOe,
MHOrocBA3HOe perynmpoBaHue.

ApxuTekTypa KoHTponnepa obecnedrBaeT BO3MOXHOCTb BPYYHYO UMM aBTOMaTUYECKU BKAKOYaTb, OTKIOYaTb,
nepeknYyaTb 1 PEKOHMUIYPUPOBaTh KOHTYPbI PErynnpoBaHns, NpUYeM BCce 3TW onepauuy BbINOMHAKTCA 6e3yaapHo
HEe3aBUCUMO OT CITOXHOCTW CTPYKTYpbl ynpaBneHus. B codyeTaHun ¢ o6paboTkon aHafOroBbIX CUFHANOB KOHTPOMMep
MWNK-51H nos3BonsieT BLINOMHATL Takke JOrMyeckMe npeobpasoBaHMs CUrHaNoB W BbipabarbiBaTb He TOSbKO
aHanoroBble WM WMNYNbCHbIE, HO W OUCKPETHble KOMaHAbl ynpasBneHus. Jlornyeckue @yHKUMOHanbHbIe Gnoku
POPMUPYIOT NOTMYECKYI0 NPOrpamMMy LLAroBOro ynpasneHus C 3agaHueM KOHTPOSIbHOro BPEMEHW Ha KaxaoMm Lare. B
coyeTaHMn c 06paboTKOW AMCKPETHbIX CUrHanmoOB KOHTPONNep MNo3BOMseT BbINOMNHATL, Takke pa3HoobpasHble
yHKUMOHanNbHbIE nNpeobpa3oBaHUs aHanoroBbiX CUrHaNoB W BblpabaTbiBaTb HEe TOMBKO [OUCKPETHbIE, HO U
aHanoroBble yrNpaBnsatoLMe CUrHansoil.

MUK-51H copgepxuT cpeactBa oOnepaTMBHOrO YyrpaBreHWs, pacrofioXeHHble Ha nuueBOoW MaHenu
KOHTponnepa. 3Tu CpeAcTBa MO3BOMSIOT BPYYHYO M3MEHATb pexuMbl paboTbl, yeTaHaBnuBaTb 3aJaHune, ynpaBnsTbh
XOZ,0M BbINOMHEHWS NPOrpamMmbl, BPYYHYIO YNpPaBnaTbh UCTONHUTENBHBIMU YCTPONCTBaMK, KOHTPONMPOBATL CUrHasbl U
wHaMuupoBaTtb owwnbku. CTaHOapTHble aHanoroBble W OWCKPETHbIE  BaTYMKUW' U UCMOMHUTENbHbIE YCTPOWCTBA
nopgkntoyatTca Kk koHTponnepy MUK-51H ¢ nomolwbio uHaMBMAyanbHbIX KabembHbIX CBA3el. BHyTpu KoHTponnepa
curHanel obpabaTbiBatoTCs B LnMpoBon hopme.

KoHTtponnepbl MUK-51H mMoryT o6beguHATLCA B NOKaNbHYKYNPaBnsAoLWyo CeTh LUMHHOW KOHMUrypauum.
[Ona Takoro o6beAMHEeHWS HUKaKkuX AOMOMHUTENbHbIX YCTPOMCTB HE'TpebyeTca. Yepes ceTb KOHTpoOMfepbl MOryT
oB6MeHuBaTbCS MHpopMaLmen B UM poBo hopme.

MporpammupoBaHue KOHTposmepa BbINOMHAEICS C MOMOLLbIO KNaBuUW NepegHern naHenu unu no
WHTEpdeENCY C MOMOLLbLI0 CreuuanbHOro nporpammHoro obecrieveHus - BuayanbHoro pegaktopa FBD-nporpamm
AJTb®A. MporpammHbIi nakeT peaakTop FBD-nporpamm AJIBOA pacnpoctpaHsieTcst 6ecnnartHo.

CucTtema nporpaMmupoBaHusi peafn3oBaHa B COOTBETCTBUM C TpebGoBaHUAMK cTaHgapta MexayHapogHoin
OnektpoTexHnyeckon Komuccumn (MIK) IEC 1131-3 n,npegHasHaveHa Ans paspaboTku NpuKnagHoOro NporpaMMHOro
obecneyeHnsi cbopa AaHHbIX U YNpaBneEHNsl TEXHOMOTMYECKMMI NPpoLieccamu, BbIMOSHAEMbIMU Ha NPOrpaMMUpyembixX
KOHTponnepax.

B kayecTBe A3blka NpOrpaMMMpPOBaHNS B CUCTEME peanu3oBaH S3blK (OYHKLMOHANbHbLIX GrTOKOBLIX Anarpamm
Function Block Diagram (FBD), ‘mnpenocTaBnslWMin MNoMnb30BaTento MexaHW3M OOBLEKTHOrOo  BU3yarnbHOro
NporpaMMmMpOBaHUS.

Mpouecc nporpaMMUpPOBaHUSt CBOAUTCS K TOMY, YTO BblIGOPOM M3 GUGNMOTEKM (PYHKLIMOHANbHBLIX GIIOKOB,
3aLUMTON B MOCTOSIHHOM NamsITH, BbI3bIBAIOTCA HYXKHbIE MX HUX U 0ObEAUHSIOTCS B CUCTEMY 3aaHHON KOHUrypauum n
B KOTOPbIX YyCTaHABMMBAIOTCSA TpebyeMble NapameTpbl HACTPOVKM.

C nomoWBI0 BCTPOEHHOW SHEpProHe3aBMCUMOI NaMATU nporpaMma Mofb30BaTensl COXPaHSeTCcs Mpu
OTKIMIOYEHNUN MUTAHNS.

KoHTponnep MWUK-51H npegctaBnsieT coboli KOMMMeKC TexHU4eckux cpeacts. B ero cocrtae BxoguT
LeHTpanbHbI MUKPONPOLECCOPHLIN 6ok 1 Habop pazbeMoB ANs NOAKMHOYEHMS Liener BBOAA-BbIBoAa. LieHTpanbHbIn
6rnok npeabpasyeT aHanoroByl M OUCKPETHYO MHopMauuo B LudpoByto dopMy, Beget obpaboTtky LmdpoBoi
nHdopMauun nBbipabarbiBaeT ynpaensoLLMe BO34ENCTBUS.

KoHTtponnep MANK-51H 31O - NpoeKkTHO-KOMMNOHyeMoe nsfenune, KoTopoe No3BONAeT Nonb3oBaTento BoibpaTh
HYXXHbIV KOMNNekT moaynen pacwupenns (YCO — ycTponcTBa CBA3M C 0OGBEKTOM) COrMacHO YUCIy U BUOY BXOAHbBIX U
BbIXOAHbIX CurHanoB. Ero coctaB n psg napameTpoB onpefensdlTcs noTpebutenem u ykasbiBaloTcs B 3akase. K
opHomy koHTponnepy MUK-51H noakntodyaeTcsa TonbKO OAUH MOAYIb pacLUMpPeEHUs.

B koHTponnep MUK-51H BcTpoeHbl pa3BuTbie CpeacTBa camogmarHoCTUKKN, CUrHanmM3aumm n naeHTudukaumm
HeucnpaBHOCTEN, B TOM 4YuCrie Npu OTkase annapaTtypbl, BbIXOAE CUIHamnoB 3a AOMNyCTMMble rpaHuubl, cboe B O3Y,
HapyLueHum obmeHa no cetu u T.M.
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2.2 OcHoOBHble cBOMUCTBa

B koHTponnepe MAUK-51H npeaycmoTpeHo:

« [lo 9 He3aBUCWMMbIX KOHTYPOB PErynuMpoBaHWsl, KaXAbld U3 KOTOPbIX MOXET OblTb floKarnbHbIM UMK
KackagHbIM, C aHanoroBbIM UM UMMYINbCHBIM BbIXOAOM, C Py4YHbIM, NPOrPaMMHbIM (B TOM YMCIle MHOTONpPOrpaMMHbIM)
WK1 CynepBr30OPHbLIM 3a4aTHNKOM.

* bonee 80 TunoB 3awuTbix B M3Y QyHKUMOHANbHbLIX GIIOKOB HEMPEPbLIBHOW M AUCKPeTHOM 06paboTku
uHdopMauu1, Bknoyas yHkuMoHanbHble 6noku MU perynvpoBaHus, yHKUMOHamNbHbIE BrOKM MaTemaTU4eckuX,
OUHAMUNYECKNX, HENTMHENHbIX, aHaNoro-ANCKPETHBIX 1 NOrMyeckMx npeobpa3oBaHnii.

* [lo 98 ucnonbayembix 6510k0B CO CBOBOAHBLIM UX 3anofnHeHneM nbbiMM YHKUUOHaNbLHLIMKY 6nokamu 13
6ubnunotekn n cBOBOAHLIM KOHMUIypupoBaHmem Mexay cobor u € BXoAaMu-BbIXOAAaMW' KOHTponnepa. PydHas
yCTaHOBKa WM aBTONOACTPONKA MobbiX CBONCTB, NapaMeTpoB U KOI(PULMEHTOB B MobbIX (MYHKUMOHAMBHBIX Bri0Kax.

* NlameHeHne pexmmoB ynpasneHus, BKITHOUEHWE/OTKITHOUEHNE, nepeknoyeHne u peKOHCbVII'ypaLI,VIﬂ KOHTYpOB
perynmpoBaHua nto6o cTeneHn CroXHOCTH.

+ OnepaTvBHOE YynpaBrieHWe KOHTYpaMu pPerynupoBaHWs C MNOMOLLbIO KNaBull NMUEBON nNaHenum, 2-x
YyeTblpexpaspsaHblX, U OQHOI0 Tpexpas3psaHOro LM poBbIX NMHAUKATOPOB U psifa CBETOAMOAOB, MO3BOMSALLMNX MEHATD
pexuMbl, yCTaHaBNMBaTb 3agaHuwe, YNpaBnsiTb WCMNOMHWUTENMbHBIMU MeXaHUu3Mamu, KOHTPONMpOBaTb CUrHarnbl,
MHOMUMpOBaTb aBapuiiHble cuTyauuu. [pu nporpaMMHOM perynnpoBaHuu, cpedcTBar onepaTMBHOMO YrnpaBneHus
no3BonsioT BblbupaTtb Tpebyemyto nporpammy, nyckaTb, ocTaHaBnvBatb, W cbpacbiBaTb MporpaMmy, nepexoautb K
creaytoLemMy yqacTKy NporpaMmbl, a Takke KOHTPONMPOBaTh X0 BbINOMAHEHUS! MPOTPaMMbI.

+ ObbeamHeHve 80 31 KOHTPONSIEPOB B IOKarnbHYH YNpaBRASOLWY/CeTb, NpuyeM B 3Ty CeTb MOryT
BKIOYATLCSI TaKXKe U Apyrne MOAenv KOHTPONEepoB Unn Apyrue yCTponcTaa.

* KoHtponnepbl MWK-51H moryT komnnektoBatbca Mogynem paclupenuns (cm. nogpasgen 3.3 «3akas
moaynsa pacwumnpenns MP-51H gns koHTponnepa MUK-51H»).

KonuyecTBo BX0Oo0B-BbIXx040B B 6a30BOM Moaenu KOHTponnepa:

- aHanorosble BXoAbl — 4 (2 yHMBepcanbHbIX, 2 YHUOULMPOBAHHbIX);

- aHanorosble BbIXoAbl — 1;

- AnckpeTHble Bxoabl — 3 (1 uMNynbCHbIV BXOA™);

- OUCKPETHbIE BbIXOAbl — 5.

Mogenwu n kogpl mogynew pacwnpenns (YCO)'- cM, pasgen 2.2.1:

- MP-51H-11: 16 guckpeTHbIX BX0g0B, 1 aHanoroBbi BbIXos4;

- MP-51H-13: 8 guckpeTHbIX BXx040B{ 8 AMCKPETHLIX\BbIXOA0B, 1 aHaNoroBbIn BbIXos;

- MP-51H-15: 16 guckpeTHbIX BbIXOAOB, 1haHanoroBbIn BbIXO4;

- MP-51H-16: 16 guckpeTHbIX BXO40B, 3 aHanoroBbIX BbIX0Aa;

- MP-51H-17: 8 guckpeTHbIX BXOAOB, 8 ANCKPETHbLIX BbIXOA4OB, 3 aHANoroBbIX BbIXOAA;

- MP-51H-18: 16 guckpeTHbIX BbIXOAOB, 3 aHanoroBbIX BbixoAa.

MpumeyaHwue.

* - 1 UMNynNbCHBIA BXOA4 W3 YMena AMCKPETHbIX BXOAOB (MakcumarbHasi YacToTa CrnefoBaHus MMMYnbCoB
2klu).

2.2.1 Bbas3oBas,Moaenb KOHTpornnepa u Moaynu paclumpeHust

BasoBas mogenb koHTponnepa MUK-51H n mogynu pacwupenus MP-51H umetotr B cBoem cocTaBe Habop
aHanoroBbIX U AUCKPETHBLIX BXO40BBbIXOLO0B, KOTOPbIE NPUBEAEHBI HUXE B Tabnuuax.

Mpu 3akase KOHTPOMINepa MoXeT ObiTh 3aKasaH TOSbKO OAMH MOZYMb PacLUMPEHNS.

Bxoabi-Bbixogbl 6azoBon mogenu koHtponnepa MUK-51H (6e3 moaynsa pacumpeHnus):

AHanoroBbIf OUCKpeTHbIN
Bxoa Bbixop Bxoa Bbixop
MWK-51H-00%<... 4 1 3 (1 MMNynbCHBbIN) 5

Mopaenb koHTponnepa

MpumevaHne.
* 6e3 Mmogyns pacLIMpeHns


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-51n

8-800-511-09-43
mlizantan@yandex.ru 8 LIZANTAN.COM

Bxopbl-Bbixoabl moaynen pacwupenus YCO MP-51H:

Mogenb Koo mopenu AHanoroBbIn AnCKpeTHbIN
Moayns Moayns Bbixop Bxop Bbixog
paclwmpeHusl | pacimMpeHusn
MP-51H-11 11 1 16 -
MP-51H-13 13 1 8 8
MP-51H-15 15 1 - 16
MP-51H-16 11 3 16 -
MP-51H-17 13 3 8 8
MP-51H-18 15 3 16
MpumeyaHne.

1) «-» — Bxop (BbIXOA) OTCYTCTBYET;

CymMmapHoe KONu4ecTBO BXOOOB-BbIXxoAoB KoHTposnnepa MUK-51H ¢ ycTtaHOBReHHbIM
MoAyfieM pacluUpeHus:

Mogenb Moaenb mogynsa AHanoroBbI JUCKpeTHbIN
KOHTponnepa paclumpeHus Bxop Bbixon Bxopn Bbixopn,
MWK-51H-11 MP-51H-11 4 2 19 5
MWNK-51H-13 MP-51H-13 4 2 11 13
MWNK-51H-15 MP-51H-15 4 2 3 21
MWK-51H-16 MP-51H-16 4 4 19 5
MWK-51H-17 MP-51H-17 4 4 11 13
MWK-51H-18 MP-51H-18 4 4 3 21

TexHnyeckme xapakTepucTuKn BXOAOB-BbIXOAOB 6a30BON Moaenn n Moaynen pacwmnpenus YCO npusegeHsl
B pasgene 2.3.

2.3 OcHOBHbIe TEXHMYECKNE XapaKTepPUCTUKN

2.3.1 XapakTepuMCTMKMN BXOO0B-BbIXO4OB

2.3.1.1 AHanoroBble BXOAHble CUrHasbl

Tabnuuya 2.1 - TexHuyeckue XapakmepucmuKu aHalsio208bIX 8XOOHbIX CU2HaNoe

HanmeHoBaHMe xapaKTepUCTUKU 3HauveHue xapakTepUCTUKKU
KonunyectBo aHanorosbix BXo4o0B B 6a30B0l Moaenu 4
KOHTponnepa (2 nepBbIx BxoAa yHMBEpCanbHble — NpefHasHayYeHbl Ang
NOAKNH4YEeHUA pasfinyHbIX TUNOB OATYUKOB,
2 nocneaywowmx Bxoga — nNpegHasHadeHbl  Ans
noaKnoYeHns [aT4YNKoB, NMeoLLINX BbIXOHOM

yHVI(bI/ILl,MpOBaHHbIVI CuUrHasn nocTtoAaHHoro TOKa)

Tun BXOQHOro aHanoroBoro curHana
* 1151 BCEX BXOA0B
- yHudmumposaHHbie no [OCT26.011-80 0-5mMA, RBx=400 Om
0-20 mA, RBx=100 Om
4-20 mA, RBx=100 Om
0-10B, RBx He meHee 25 kKOm
¢ TONbKO Ang 1-ro M 2-ro Bxoaa

- HanpsXeHne 0-50mB, 0-75mB, 0-100mB, 0-200mB, 0-1B, 0-2B, 0-5B,
- TepmonpeoBpasoBareny conpoTUBIEHMS TCM 50M, W100=1,428, -50 ... +200°C

(3-x 1 4-x NpoBOAHAsi CXeMa BKITOYEHMS) TCM 100M, W100=1,428, -50 ... +200°C

no ACTY 2858-94(TOCT 6651-94) TCM rp.23, -50 ... +180°C

TCIM 50M, W100=1,391, Pt50, -50 ... +650°C
TCIM 1007, W100=1,391, Pt100, -50 ... +650°C
TCM rp.21, -50 ... +650°C

Pt50, Pt100 a = 0,00390, 0,00392

TXKK (J), 0 ... +1100°C

TXK (L), 0°...+800°C

TXKH (E), O ... +850°C

TXA (K), 0 ... +1300°C

TMM10 (S), 0 ... +1600°C

TMNP (B), 0 ... +1800°C

TBP-1 (A-1), 0 ... +2500°C
Paspewatowas cnocobHocTe AL <0,0015% (16 paspsgos)

- Tepmonapsl no OCTY 2837-94
(TOCT3044-94, DIN IEC 584-1)
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Hpo@on)KeHue mabnuypl 2.1 - TexHuyeckue XapakmepucmuKu aHasio2o8biX 8X00HbIX cugHanos

[Npenen gonyckaemon 0OCHOBHOM NpuBeaeHHON <0,2%

NOrpeLIHOCTU N3MEPEHNSI BXOOHbIX NapamMeTpoB

TOYHOCTb MHAMKaLNN <0,01 %

BnusiHe TemnepaTypbl OKpyXatoLen cpeabl < 0,04 %/°C

Mepuog nsmepeHus, He 6onee 0,1c

Mepuron o6HOBNEHNST MHCbOPMaUMK Ha aucnnee, He 0,5¢c

bonee

[anbBaHM4eckoe pasgeneHne Lenemn AHanoroBble BXxOAbl ranibBaHNYeCKN M30NUPOBaHbI ApYr
OT gpyra, OT BbIXOAHbIX W APYrMX BXOOHbIX Lienen u uenewn
nUTaHnS.
HanpsxeHne ranbBaHuyeckon pa3easkn He meHee 500 B.

MpumeyaHus:

1.Kax0bil xo0 koHmposnnepa MUK-51H moxem 6bimb cKoHueypuposaH Ha nodkmnoyeHue moboco muna damyuka.

2.Mpu 3akase exoda mura mepmorapa, 8 Kayecmee exoda memrepamypHoU Koppekyuu (kommneHcayuu mepmo-3C
C80000HbIX KOHU08 MEpMOrnapbl) ucronb3yemcs Oamyuk memnepamypbl, KOMOPbIU Haxodumcs 60371\ KeMM Ha Kopryce
KOHmposnepa.

2.3.1.2 AHanoroBble BbIXOAHble CUrHanbl

Tabnuya 2.2 - TexHu4yeckue XapakmepucmuKu aHasio2o8bIx 8bIXOOHbIX CU2Ha08

HanmeHoBaHuMe xapaKTepuCTUKH 3HaveHue xapakTtepucTuku
KonunyectBo aHanoroBbix BbIXOAOB:
- B ba3oBOM Mogenu KOHTponnepa, 1
- B MOAynNsiX pacumpexus 1 wnu 3 (cm. pasgen 2.2.1)
Tun BbIXOAHOIO aHaNoOroBOro curHana yHUdmumpoBaHHbii no FOCT26.011-80:

0-5 A, RH <2000 Om
0-20'mMA, 4-20 mA, RH =500 Om
0-10B, RH:= 2000 Om

Paspewatowas cnocobHocTb LIAM:
- Ansa Bbixoga B 6a30BON Modenu KOHTpornepa, <0,0015 % (16 pa3psigoB)
- ANSA BbIXOA0B B MOAYNAX paclUMpeHus 0,024 % (12 paspsgos)
Mpepen aonyckaemom OCHOBHOW npuBeaeHHON
norpeLuHocT  (OpPMMPOBaHUSA  BbIXOAHOMO — curHana
nocne KanubpoBku:

- Ansi BbIxofa B 6a30BOI MOZENWU KOHTPONepa;, <0,2%

- OANsi BbIXOAOB B MOAYMsiX pacluMpeHus <04 %

Mpenen gonyctMMoro  3HayeHWst  OOMONHUTENLHON

NOrpeLLIHOCTM BbIXOOAHOTO CcuUrHana npu. U3MEHeHUU <01%

COMPOTVBIIEHUS HArpy3k1 He NpeBbllaer

BnusiHne TemnepaTyphbl OKpyXatoLen cpeasl < 0,02 %/°C

[anbBaHW4eckoe pasgeneHue Lenen AHanoroBbIi  BbIXO4, ranbBaHUYECKN U30MMPOBaH OT

BXOAHbIX 1 APYIMX BbIXOAHBIX Liene u Lenew nuTaHms.
HanpsxxeHne ranbBaHn4eckon paseasku He meHee 500 B.

2.3.1.3 [ucKpeTHble BXOAHbIe CUTHanNbI

Tabnuya 2.3 - TexHU4YecKue xapakmepucmuku OUCKPEMHbIX 8X00HbIX CUSHAaI08

HanmeHoBaHue xapakTepuCTUKN 3HayeHMne xapaKTepuCTUKMU
KonunyecTBo AUCKpETHbIX BXO4OB
- B 6a3oBOW MOAENU KOHTpOnAepa 3
- Ha moayne pacwnperusa YCO cM. pasgen 2.2.1
CurHan nornyeckoro "0" = coctosHne OTKITFOYEHO 0-7B
CurHan norudeckon "1" — cocrosiHne BKITKOYEHO 18-30B
MakcumanbHas, yacToTa/crneaoBaHNsa UMMNYbCOB:
- Ons MMMNynNbCHOIo.BXxoAa < 2kly
- NS ANCKPETHbIX BXOA0B <50y
BxogHow Tok (noTpebneHue no Bxoay) <10 mA
anbBaHW4eckoe pasgenenne Lenemn OuckpeTHble BXOAbl ranbBaHUYECKN W30NMPOBaHbl ApYyr
OT Apyra, OT BbIXOAHbIX U OPYrMX BXOAHBIX Llenewn v Lenemn
nUTaHus.
HanpspkeHne ranbBaHnyYeckon passsasku He meHee 500 B.
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2.3.1.4 OuckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHanMbI

2.3.1.4.1 TpaH3UCTOPHbIN BbIXoA4

Tabnuya 2.4 - TexHU4eckue xapakmepucmuku OUCKPEeMHbIX MPaH3UCMOPHbIX 8bIXOOHbIX CU2HaN08

HauMmeHoBaHMe xapaKTepUCTMKU

3HauyeHune xapaKkTepUcTUKMN

KonmuecTBo ANCKPETHBLIX BbIXOA0B
- B 6230BOV MoZenu KoHTponnepa
- Ha Moayne pacwuperus YCO

5
CM. pasgen 2.2.1

Twvn Bbixoga

OtkpbiThin konnekTop (NPN TpaHsucTopa)

MakcumanbHoe Hanps>xxeHne KommyTtauum

40 B noCcTOAAHHOrO TOKa

MakcumanbHbI TOK Harpy3kmn Kakgoro Bbixoga

100 mA

[anbBaHMYecKkoe pasgeneHue uenemn

JvckpeTHble BbIXOAbl ranbBaHUYECKM WUSOANPOBaHbl ApYyr OT
Apyra, oT BXO0B, APYrMX BbIXOAOB M OCTaMbHbIX LENEN.
HanpspkeHue ranbBaHnyeckon passaskm He meHee 1500 B.

CwurHan norundeckoro "0"
CurHan norundeckon "1"

Pa3OMKHyTOe COCTOAHME TPaAH3UCTOPHOro Kno4a
SaMKHyToe COCTOSAHWE TPAaH3UCTOPHOFO KIito4a.

2.3.1.4.2 PenenHbIN BbIXog,

Tabnuya 2.5 - TexHu4eckue xapakmepucmuku OUCKPeMHbIX pesieliHbiX 8bIX0OHbIX cU2Ha 08

HanmeHoBaHMe xapaKTepucTUKuU

3HaueHue XapaKTepUucTukun

KonuyectBo ONCKPETHbIX BbIXOO0B
- B 6a3oBow Moaenu KoHTponepa
- Ha mogayne pacwupeHns YCO

5
CcM. pasgen 2.2.1

Twn BbIXOOA

3amMblkaroLme KOHTaKTbl pene

MakcumanbHoe HanpsikeHue KOMMYyTauunn:

- NEPEMEHHOr0 ToKa 250 B
- MOCTOSIHHOIO TOKa 30B
MakcrmManbHbIV TOK Harpysku Kaxgoro Bbixoa 5A

[anbBaHW4eckoe pa3genexHue Lenemn

JnckpeTHble BbIXOAbl ranibBaHNYECKM U30NUPOBaHbl ApYr OT
Apyra, 0T BXOA0B, APYIMX BbIXOA0B U OCTallbHbIX Lienen.
HanpsXeHue ranbBaHn4eckon pa3saskm He meHee 1500 B.

CwurnHan normyeckoro "0"
CwurHan normyeckon "1"

Pa30MKHyTO€ COCTOAHME KOHTAKTOB pene.
3aMKHyToe COCTOAHNE KOHTAaKTOB pene.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

2.3.1.4.3 ONTOCUMUCTOPHbLIN BbIXoA

Tabnuuya 2.6 - TexHuyeckue Xapakmepucmuku aUCerITIHbIX Ol1MOCUMUCMOPHbIX 8bIXOOHbIX CU2HA/108

HanmeHoBaHMe xapaKTepuCTUKU

3HaueHue XapakTepucTukun

KonunyectBo AMCKPETHbIX BbIXOA0B
- B 6a30BON MOgenNu KOHTpoRnepa
- Ha moayne pacwupenus YCO

5
cM. pasgen 2.2.1

Tun BbIXOAA ManoMOLLHbI ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEeBOro HanpsXeHus asbl NO3BONSET BKMOYATbL HArpy3Kky
TOMbKO NPV MUHMMAIbHOM HanpsPKeHUN Ha Hel
(npepoTBpalLaeT co3gaHne noMmex B ceTn)

MakcnmanbHoe HanpsbkeHue KOMMyTaLummn 600 B nepemeHHOro Toka

NnepeMeHHOro Toka (AencTByolilee 3HaYeHne)

Tok Harpysku Ka)kgoro Bbixega

- He 6onee 50mMA

- B umnynbcHoM pexume vactotorn 50y ¢ ANNTENbHOCTBLIO
umnynbca He 6onee 5mc — go 1A

- MuKoBBIN TOK NEPErpy3kn ¢ ANUTENBHOCTLIO UMMYbca
100mke 1 yactoton 120 nmn/cek — go 1A

[anbBaHMYecKkoe pasgeneHune uenemn

[OuckpeTHble BbIXOAbl raribBaHUYECKU U30MMPOBaHbI ApYyr OT
Apyra, OT BXOZA0B, APYMX BbIXOAOB W OCTanbHbIX LEMNEN.
HanpsikeHue ranbBaHn4Yeckon pa3Bsaskm He meHee 1500 B.

CwurnHan normyeckoro "0"
CwurHan norndeckom "1"

OTKIIOYEHHOE COCTOSIHME cMMmncTopa
BkntoyYeHHOE COCTOSIHNME CUMUCTOpPA

Bug Harpysku

AKTUBHAS, MHOYKTUBHAs
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2.3.2 O6wme pyHKUMOHANbHbIE NapamMeTpbl

Tabnuya 2.7 — Obujue hyHKYUOHaIbHbIe napamempbl

HanmeHoBaHue xapakTepUCTUKMN 3HauyeHune xapakTepUCTUKMN

MakcurmarnbHoe Yncno dPyHKUMOHanbHbLIX B6110KOB B Mporpamve 98
Yuncno dyHKUMoHaneHbIx 6nokos B GubnuoTeke Bonee 80
BbinonHeHne nporpaMmMbl nonb3oBatens, He 6onee 01c
MorpelwHocTb LMdpoBon 00paboTkn NHopMaLUn:

CYMMVpOBaHue, BblYMTaHne 0,001%

YMHOXeHUe, AenexHne 0,001%

n3BneyYeHne KBagpaTHOro KOpHs 0,01%
[NorpelHOCTb YacoB peanbHOro BpeMEHU 3a CyTkY, He 6onee 3 cek

2.3.3 ®yHKUMOHanbHbIE NapaMeTpbl perynsaTopos

Tabnuya 2.8 — @yHKYUOHasIbHbIE napamempbl pegynsimopos

HanmeHoBaHue xapakTepuCTUKK 3HauyeHne xapaKTepuCTUKKU

MakcrMManbHOe YNCNO HE3aBUCUMbIX KOHTYPOB 9

Bua perynstopa B KaXaoM KOHType JlokanbHbIM aHanoroBblid, NMOKanbHLIN UMMYMLCHbBIN,
KacKaZHblVi aHanoroBbIv, KACKagHbI MMNYIbCHBIN

Pexunm paboTbl kagoro KOHTypa J1oKanbHbIN, KackagHbly ANCTAHUMOHHBIN, PYYHOW

Bug 3agaHus B KaX4oM KOHTYpe Py4Hoe, nporpammHoe, BHeLIHee (CynepBU30pHoe)

3aKoH perynupoBaHnsi B KaXX4OM KOHType nng, nn, ng,r,
Tpexno3nunoHHoEe, ABYXMO3ULMOHHOE

KoHTponvpyemble napameTpsbl 3apaHve, BxoA, paccornacoBaHve, BbIXOA, 3Ha4YeHue
Npon3BOILHOrO NapameTpa

MapameTpbl HACTPOWKHK CMm. nacnopT cooTBeTCTBYHOLLEro (YHKLMOHANbLHOIO
Onoka

lMapamempbl py4HO20 3a0am4yuKa:

Cnocob ycTaHOBKU Bonblue-meHbLUe

[WNCKPETHOCTb YCTaHOBKM 0,01%

Bpemsi nsmeHeHus Ha 100%, He Gonee 16 c

Bug 6anaHcupoBku HdvHamnyeckas, ctaTuctTmyeckas

Paspeluatowas cnocoGHOCTb KOHTPOMS NONoXeHus

UCMOSHNTENBHOIO MexaHn3ma no LumdpoBoOMy 0,1%

nHaukaTopy “Bbixoa”

2.3.4 ®yHKUMOHanbHbIe NapaMeTphl LWaroBbIX NporpamMmm

Tabnuya 2.9 — QyHKYUOHasIbHbIE Napamempb! Wa2o8biX fpoepamMm

HavmeHoBaHMe xapaKTepuUCTUKN 3HayeHune xapakTepucTUKm

MakcrMmManbHOe YnCno y4acTKOB OAHOM:APOrpamMmbl 48

BblnonHexne nporpaMmbl OpHoKpaTHoe, MHOrokpaTHoe, LIMKInyeckoe

MakcrmarnbHoe YCno MHOroOKpaTHOFO MOBTOPEHUS 99

nporpamMmbl

KomaHapbl ynpaBneHus nporpammon Bbibop nporpammel, nyck, CTomn, copoc, nepexoq K
cregyloLiemy y4acTky

CocTosHMS NporpaMmbl lMyck, cTon, cbpoc, KoHeL, NporpaMmbl

KoHTponvpyemble napameTpsl Homep nporpammbl; HOMep MOBTOPEHUS;; HOMep
yyacTka; Bpems, OCTaBLUeeCs 0O OKOHYaHWSA y4acTka;
COCTOsiHME Nporpammbl

YnpaeneHue ebixodamu:
Cnocob ynpaBnAeHns B py4YHOM pexnme Bonblue-meHbLLe
Bpemsi nusmeHeHnsi @HaNoroBoro curHana B py4HoM pexunmve He 6onee 16 cek
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2.3.5 NocnepoBaTtenbHbIN UHTEpcenc RS-485

Tabnuya 2.10 — TexHu4Yeckue xapakmepucmuku rocriedosamesibHo20 uHmepghetica RS-485

HanmeHoBaHuMe xapaKTepuCcTUKK 3HayeHue xapakTepucTUKu

Twn kaHana ACVHXPOHHBIN NoNyaynnekcHbIn

Tononorus cetn "O6Lwas wuHa"

KoHdgowmrypaumm cetn MHorotoyeyvHas

MHTepdelic RS-485

[MpoTokon cBsA3n ModBus RTU

Yuncno KoHTpoNnepos (NpuemonepenaTynkoB) B CETU [o 31 Ha ogHOM cerMeHTe cetu

Tvn npuemonepeaaTyvkoB [vddepeHumanbHbii, NOTEHUMankbHbIA

CkopocTb nepefayn AaHHbIX (YyCTaHaBnMBaeTCcs 2,4; 4,8; 9,6; 14,4; 19,2; 28,8; 38,4;:57,6; 115,2; 230,4;

nosnb3oBaTesniem) 460,8; 921,6 Kéut/c

[anbBaHW4eckas pa3Bs3ska WHTepdenc ranbBaHM4eCcKky U30nnMpoBaH OT BXOO0B-Bbl-
XO[O0B U OCTanbHbIX Lienew

[nuHa nuHuK cBs3un cetu Oo 1,2 km B 3aBUCUMOCTW OT YCTaHOBMAEHHOW CKOPOCTU
nepegayn AaHHbIX

Tvin NUHWA cBA3M Butas napa, akpaHvpOBaHHasi BUTas napa

HasHauyeHue uHTepdenca Ons KOHUrypupoBaHus KOHTpOMnepa, ans
UCMOMNb30BaHNA B Ka4yecTBe yAaneHHOro KoHTpornepa
npu paboTe B COBPEMEHHbLIX CETAX ynpasneHus u cbopa
MHbopMaLun(npuema-nepeaadm Komana u AaHHbIX), Ang
MEXOYKOHTPONNEpPHOro.06mMeHa

2.3.6 O6LMe TeXHUYECKNEe XapaKTepUCTUKU

Tabnuya 2.11 — TexHu4Yeckue xapakmepucmuku 311eKkmponumanusi

TexHuyeckas xapakTepucTuka 3HaueHue
OnekTponuTaHue (NOAKMYeHne K ceTn) koHTponnepa n | ~ot1 100 B 0o 242 B, 50 'y,
MOAynen paclumpeHus =o118B o 36 B

MoTpebneHne (MOLLHOCTL, TOK NOTPE6neHnst no
nuTaHuio 24 B):

- MUK-51H 8 B-A; < 300 mA
- MP-51H-11 4 B-A; < 200 mA
- MP-51H-13 5.5 B'A; 220 mA
- MP-51H-15 6 B-A; <250 mA
- MP-51H-16 8 B-A; <300 MA
- MP-51H-17 8 B-A; =300 mA
- MP-51H-18 11 B-A; < 350 mA

2.3.7 Kopnyc. YcnoBusa 3kcnnyatauum

Tabnuuya 2.12 — Ycrosus akcrninyamayuu.koHmpornepa MUK-51H u modynel pacwupeHuss MP-51H

HanmeHoBaHune xapakTepucTukn 3HayeHne xapaKkTepUCTUKMN
abapuTtHble pasmepbl BMoka KOHTPONepa u Moaynen 110 MM X 160 MM X 58 MM
pacwmpexus
Twn kopnyca Kopnyc ans DIN-peeyHOro MoHTaxa
Kpennexue kopnyca B anekTpowmTax
Pabo4yas Temnepatypa oT muHyc 40 °C go nntoc 70 °C
TemnepaTypa xpaHeHus(NpegensHas) oT muHyc 40 °C go nntoc 70 °C
Knumartunyeckoe ncnonHeHve ucnonHexue rpynnsl 4 cornacHo FOCT 22261, Ho ans

paboTbl npu TemnepaType ot muHyc 40 °C go 70 °C
ATMoccepHOe gaBneHue Ot 85 po 106,7 klMa
Bubpauuns ucnonHeHne 5 cornacHo NOCT 22261
MowmelueHne 3akpbiTOe, B3pbIBO- NoXkapobesonacHoe.
Bosgyx B nomeLLeHUn He JOMKEH coaepXaTb Nbinv u
NPUMECK arpecCrBHbIX NAPOB 1 ra3os, BbI3bIBAKOLLNX
KOppO3uio (B 4aCTHOCTU: ra3oB, COAEPXKALLMX CEPHUCTbIE
COEAVHEHNsI UM aMMUaK).
[NonoxeHne Npn MoHTaxe JTio6oe
CTteneHb 3aWmThl IP20
no FOCT 14254-96
Bec, He 6onee 0,5 kr
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3 KomnnekT noctaBKkU U 0003Ha4YeHUe Npu 3aKase
KoHTponnepa MUK-51H

3.1 KomMnnekT noctaBKu KOHTposnepa

3.1.1 KomnnekT noctaBku nporpammmpyemoro koHTponnepa MUK-51H npueener B Tabnuue 3.1.

Tabnuya 3.1 - Komrnekm nocmaeku koHmposnepa MUK-51H

O6o3Ha4eHue HanmeHoBaHue KonuyectBO
MPMK.421457.006 KoHTponnep mukponpoueccopHbin MUK-51H 1 Wwr.
MPMK.421457.006 NC | Nacnopt 1 3K3.
MPMK.421457.006 P31 P *
MPMK 421457 005 P32 | PYKOBOACTBO NO akcnnyatauum )
232-209/026-000 PoseTka yrnoeas **)
232-206/026-000 PoseTka yrnoeas )]
734-203 PoseTtka npsmas **)
231-131 Pblyar MOHTaXHbIN 1 wr.
734-230 Pblyar MOHTaXHbIN )

*) 1 3K3. Ha NoGoe KoNMYeCTBO M3AENMiA AaHHOTO TMNa Npu NocTaBke B O4MH aApec
**) 4 lUT. NpY YCINOBUM 3aKa3a KOHTPOJNepa C HanpshkeHneM nutaHus24 B nocTosHHOTO Toka
5 WT. Npu ycnoBuu 3akasa KOHTposepa ¢ HanpsikeHnem nuTtanus 220 B nepémeHHoro Toka
***) 1 LWIT. NPW YCITOBUM 3aKa3a KOHTposJiepa C HanpshkeHMeM NuTaHusl 24 B nocTosiHHOro Toka

3.1.2 KomnnekT noctaBku moaynsi pacwmpenms MP-51H npuBeneH B Tabnuue 3.2.

Tabnuya 3.2 - Komnnekm nocmasku modyrs pacuupeHuss MP-51H

OGo3HauyeHune HanmeHoBaHue KonuyectBO
MPMK.421459.004 NC Moaynb pacwmpenns MP-51H 1 Wwr.
MPMK.421459.004 NC Macnopt 1 aK3.

LLinend coeamHnTEnbHbIN 1 wr.
232-203/026-000 PoseTtka yrnopas *)
734-203 Posetka npgmas **)
734-106 PoseTka npsamas 1 Wwr.
232-209/026-000 PoseTkayrnosas 4 wr.
231-131 Pblyar, MOHTaXHbIN 1 Wwr.
734-230 Pblyar MOHTaXHbIN 1 wr.
*) 1 WT. Npn NOCTaBke MOAYNSA pacLUMPEHUs C.NTaHWeM NepPeMeHHOro Toka
**) 1 WT. Npy NOCTaBke MOAYNs pacluMpeHns-C MMTaHWEM NOCTOSHHOIO TOKa
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3.2 3akas koHTponnepa MUK-51H

O6o3Ha4yeHUe Npu 3akKase: MUK-51H- F-AA-BB-CC-DD-E- U,

roe:
F — TMM OWUCKPETHbIX BbIXOAHbBIX CUrHAMOB:
T — TpaH3UCTOPHbIE BLIXOAHLIE CUrHanbI,
P — peneiiHble BbIXOAHbIE CUrHanbI,
C — ONTOCYMUCTOPHbIE BbIXOAHbIE CUTHambI.

AA, BB, CC, DD - cooTBeTCTBEHHO KOA4 BXOAHOro curHana 1-ro, 2-ro, 3-ro n 4-ro KaHanoB:

BxogHble kaHanbl 1 1 2 (kogsl Bxogos AA 1 BB) yHuBepcanbHble - nogaepxusatoT Nnobble n3 ykasaHHbIX
TUMNOB BXOAOB.

BxoaHow curHan kaHana 3 (kop Bxoga CC) n kanana 4 (kog Bxoaa DD) moxeT 6bITb TONBKO
YHUDULMPOBAHHbIM.
YHugbuyuposaHHbIe 8X00HbIE CU2HATbI:

onsi kaHanos 1-2: onsi kaHarnos 3-4:
01 -0-5 MA, 01 -0-5 MA,
02 - 0-20 MA, 02 - 0-20 MA,
03 -4-20 mA, 03 -4-20 mA,
04 - 0-10 B, 04 - 0-10 B,
05 - 0-50 mB, 10 - 0-2 B.
06 - 0-75 mB,

07 - 0-100 mB,

08 - 0-200 mB,

09 -0-1B,

10 - 0-2 B,

11 -0-5B.

Tepmornpeobpazosamenu conpomueneHusi, mosbKo Orisi kaHanos. 1 u 2:

3-X rposoOHas cxema 8KIroYeHUs (8 ckobkax yka3aH KoO 0111 4-X MPO8OOHOU CXeMbI),
30(40) - TCM 50M, W400=1,428, -50 ... +200°C

31(41) - TCM 100M, W10=1,428, -50 ... +200°C

(
32(42) - TCM rp.23, -50 ... +180°C
33(43) - TCI 50r1, W100=1,391, Pt50, -50 ... +650°C
34(44) - TCI 100r1, W100=1,391, Pt100, -50 ... +650°C
35(45) - TCIM rp.21, -50 ... +650°C
36(46) - Pt50 a = 0,00390, 0,00392, -50 ... +650°C

37(47) - Pt100 a = 0,00390, 0,00392, -50 ... +650°C
Tepmonapbl, moribKo 05l KaHanoe 1 u 2:

50 - TXKK (J), 0 ... +1100°C

51 - TXK (L), 0°...+800°C

52 - TXKH (E), 0 ... +850°C

53 - TXA (K), 0 ... +1300°C

54 - TMM10 (S), 0 ... +1600°C

55 -TMP (B), 0 ... +1800°C

56 - TBP-1 (A-1), 0 ... +2500°C

MpumeyaHue: npu 3akase Mpubopa € BXOAHbIMW curHanamum ot Tepmonap TIM-10, TMP, TBP-1 npubop
M3roTaBNMBalOTCA MO OTAENbHOMY 3akasdy W nocneyrollas nepecTtpolika Ha Apyrve Tunbl BXOAHbBIX CUrHaroB
NPOV3BOANTCS TONBKO Ha MpeanpUaTMN-U3roToBUTENE.

E - koA BbIXOQHOTO YHUPULMPOBAHHOrO aHaNoroBoro cUrHana:

1-0-5MA,
2 - 0-20 mA,
3 —4-20 vA,
4 - 0-10B,

U - Hanpsi>XeHUe NuTaHuA:
220 — 220,B nepemeHHoro Toka,
24 — 24 B NOCTOSIHHOIO TOKa.
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3.3 3akas3 moayns pacwupeHus MP-51H ana koHTponnepa MUK-51H

O6o3Ha4yeHue npu 3akase: MP-51H-MM-F-RST-U,
roe:

MM — mopynb paclumpeHus:

11 — 1 aHanorosbI BbIXo4 +16 OUCKPETHbLIX BXOA0B,

13 — 1 aHanoroBbIN BbIxO4 + 8 AUCKPETHbIX BXOA0B + 8 AUCKPETHbIX BbIXOAOB,
15 — 1 aHanoroBbIN BbIxo4 + 16 AUCKPETHbIX BbIXOAOB,

16 — 3 aHanoroBbIX BbIxoda +16 ANCKPETHbLIX BXOAOB,

17 — 3 aHanoroBbIX BbixoAa + 8 ANCKPETHbIX BXOAOB + 8 OUCKPETHbIX BbIXOAOB,
18 — 3 aHanoroBbIX Bbixoga + 16 ANCKPETHbIX BbIXOAOB.

F — T1n BbIXOAHbIX CUTHANOB MOAYNS pacLUMPEHUS:
0 — ana mogynen MP-51H-11, MP-51H-16,

T — TPaAH3MCTOPHbIE BLIXOOHbIE CUrHAnbI,

P — peneliHble BbIXOOQHbIE CUTHArbI.

RST — Kop BbIXOOQHOMO aHANOroBOro cUrHana (CooTBeTcTBEHHO 1,2 1 3 Bbixoda):

01— 0-5MA,
02 — 0-20 MA,
03 —4-20 MA,
04 — 0-10 B.

Ona mopgenen
—11, 13 n 15 (c ogHUM aHanoroBbIM BbIXOJOM) yKa3blBaeTCst KOf, TONMbKO NepBoro kaHana ROO,
— 16, 17 n 18 (Tpn aHanoroBbIX Bbixo4a) yKa3biBaeTCcs KOA AN BCeX Tpex KkaHanoB RST.

U - HanpsXXeHne nNuTaHus:
220 — 220 B nepemMeHHOro TokKa,
24 — 24 B noCTOAHHOrO TOKa.

Mpumevanune! lMNutaowee HanpskeHne MUK-51H v mopymsa pacwwupenua MP-51H pekomeHgyeTcs 3akasbiBaTb
OOVHaKOBbIMMU.


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-51n

8-800-511-09-43
mlizantan@yandex.ru 16 LIZANTAN.COM

4 PYHKUMOHANbHbIe BO3MOXHOCTU

4.1 ApxuTekTypa KOHTponnepa
4.1.1 Ba3oBble apXUTEKTYPHbIE 3JIEMEHTbI

Apxutektypa koHTponnepa MWK-51H onucbiBaeT WHMOPMaLMOHHYIO OpraHM3auuio KoHTponnepa wu
XapakTepu3yeT ero Kak 3BeHO CUCTEMbI YNpaBneHus.

YacTb apXxuTekTypHbIX 3NeMEHTOB CTPYKTypbl peanusoBaHa annapaTHO, 4acTb - mnporpammHo. Bce
nporpammMHoe obecneyeHune, opmupyloLLlee apXUTEKTYpPy, 3alUMTO B MOCTOSHHOM 3arMOMWMHALEM YCTPOWCTBE U
nonb3oBaTento HeAOCTYMHO. HesaBMCMMO OT TOro, Kak peanu3oBaHbl 3NIEMEHTbl apXUTEKTypbl — annapaTtHO WIu
nporpaMMHO — MOJNb30BaTeNb MOXET NPEeACTaBnATb KOHTPOMNep Kak u3genve, B KOTOPOM BCE)3NeMEHTbI pearnbHO
CYLLECTBYIOT B BUAE OTAENbHbIX Y3I10B.

B cocTaB apxvTekTypbl KOHTpoOnnepa BXxoauT (CM. puc.4.1):

* annapatypa BBOAa-BbIBOAA MHpopmaumn (6azoBon Moagenu n moaynen pacLupeHus);
* annapartypa onepaTuBHOrO yNpaBneHns 1 HaCTPOWKu;

* annapartypa nHTepdencHoro kaHana;

* yHKLMOHanbHble 6rnoku;

» BubnuoTeka pyHKLMOHaNbHbIX BIOKOB.

YeTpoiicTBo | 1 YeTpolgTEo i
ONEPaTNBHOrO |- MHTEP(EACHOr0O —m B
ynpaenesua | KaHana

_ | Bubnuotexa P .
YetponrcTeo chyHKLO- i Yetpoieteo
| BEOAA | . 5 {!  BoiBojA |
‘ : ~ HaneHbix N ;
: vu-icpopl\.'lau,vuﬂi B Gnokos 5 MHchopMaLu
All-Al4
. . B B 2 AQD 1
DH-DI3 | | =
P O DO1-DO5
3 ’ P L N
DYHKLMOHANBHbIE
Gnoku

PucyHok 4.1 - Apxumexkmypa koHmposnnepa MUK-51H
4.1.2 BHewHue cUrHanbl U annapaTypa BBoAa-BbiBoAA

KoHTponnep paccuvTaH HaMpuem u Bblgady ABYX BUOOB CUTHAIOB:
* aHamnoroBbIX;
* ANCKPETHBIX.
®opmunpoBaHNe MMMYMbCHBIX CUrHaNOB Ha BbIXOAE MUMMYNbCHOMO PerynsaTopa BbINOMHAETCS MPOrpamMmHO U
3TU curHanbl NOCTYNaKT Ha UCMOMHUTENbHbIE MEXaHW3Mbl Yepe3 AUCKPETHbIE BbIXOAbl KOHTponnepa. AnnapaTypa
BBoAa (BxoAHble ¥YCO) npeobpasyioT aHanorosble M AUCKPETHbIE CUrHanbl, NOCTynalLWme Ha BXOA4 KOHTporepa, B
undposyto chopmy. AnnapaTypa BbiBoga (BbixogHble YCO) ocyliectsnsieT obpaTtHoe npeobpasoBaHue.
BHeluHWe Leny MOAKMNoYaloTCA K KOHTPONepy Yepes BHELHWI pasbeM U pasbeMbl ANA NOAKNIOYEHNS Lenen
BBOAA-BbIBOAA.
Bce aHanoroBbl€ v AUCKPETHbIE BXOAbI U BbIXOAbl KOHTPOMNEpPa NOMHOCTLI0 YHUBEPCArbHbI B TAKOM CMbICHE,
YTO B WCXOOHOM,, COCTOSIHUM OHU He «MPMBSI3aHbI» K KaKUM-NMUGO (YHKUMSIM KOHTponrepa. Takas npuBsiska
ocyLLeCcTBNsieTCS Nofb3oBaTeneM u peanusyeTcsi B NpoLiecce NporpaMMmnpoBaHust.

4.1.3 AnnapaTtypa onepaTUBHOIO yrnpaBfeHUA U HaCTPOUKHU

Annapatypa onepaTMBHOIO ynpaBneHus (NuueBasi NaHenb) paccuuTaHa Ha ornepaTtopa-TexHorora u
onepartopa-Hanagyuka. JluueBasi naHenb umeeT Habop KnaBw, CBETOAMOAHbLIX UM LMEPOBbLIX WHOUKATOPOB, C
MOMOLLbIO  KOTOPbIX OMNepaTop-TEXHOMNOr «BeOeT» TEXHOMOMMYECKUn MPOLeCC: KOHTpPONMpyeT ero napameTpbl,
N3MEHSIET PEXUMbI YNPABIEHNS, MEHSIET YCTaBKW, NyckaeT, OCTaHaBNMBAaET U cOpacbiBaeT nporpammy u T. 4.

C nomowbl NMUEBOW NaHENM MOXHO MNpOrpaMmMuMpoBaTh KOHTPOMSEpP, BLIMNOMHATE HACTPOMKY €ro
napamMeTpoB, a TaKKe KOHTPONMPOBATb 3HAYEHUS NEPEMEHHbBIX BO BHYTPEHHMX TOYKaX CTPYKTYpbI.

B obwiem Buae nuueByto naHenb (NynbT HACTPOMKN) MOXHO paccMaTpuBaTh Kak MHTEP(ENC C YENOBEKOM.
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4.1.4 Annapartypa nHtepdeMcHOro kaHana

B koHTponnepe umeeTtcsi MHTEPGENCHLIN KaHam MOCrnefoBaTeNbHOM CBSA3WM. OTOT KaHan MMeeT MnpuemMo-
nepegdaTtymk, npeobpasyrowmii BXOAHOW MOTOK MocrefoBaTeribHbiX OUT MHopMaumn B uudpoByo MHGOPMaLMIO,
npeacTaBrneHHylo B Buae GantoB (T. €. npeobpasyowuii nocrnefoBaTenbHbIN KOO B NapansenbHbli), a Takke
ocyLecTBNSAWMNA obpaTHoe Npeobpa3oBaHue.

MpuHUMaemble 1 NnepegaBaeMble COOBLLEHMSA XOTb U ABASOTCA LMAPOBBLIMA, HO OHU MOTYT «NPEeACTaBNATbY
ntobble curHanel, obpabaTbiBaeMble KOHTPOMNEPOM: aHanoroBble, BpeMeHHbIE, YNCTOBbIE U T.4.

Bce curHanbl nepepatoTca vepe3 uHTepdenc nocriegoBaTenbHO, HO CKOPOCTb MX Mnepefadun A0CTaTovyHO
Benuka Ans Toro, 4Ytobbl Ans npoueccoB GonbLIOro M cpegHero ObiICTPOAENCTBUSA MOXHO ObiNo cuuTaTb, YTO BCe
curHanbl nepeaarTcs O4HOBPEMEHHO.

4.2 PyHKUMOHaNbHbIe 6110KOBbIe anarpammbl (FBD)

4.2.1 ®yHKUMOHarNbHbIe BNOKK

B ncxogHOM cocTosiHUM (PYHKUMOHAMbHbIE BIOKM OTCYTCTBYIOT, M HUKaKne yHKLMN Mo obpaboTke curHanos
KOHTPOSNEPOM He BbINOMHSAOTCS.

PeannsoBaHHble nporpammHo dyHKLUMOHaNbHbIe 6110k 06pasytoT 0bnacTe ynpasneHns KoHTponnepa.

®yHKUMOHAaNbHBIN 6MoK ABNSETCA anemeHTapHbIM 38eHoM FBD-nporpamm.

Cuctema nporpamMmMMpoOBaHus peanunsoBaHa B COOTBETCTBUM C TpeboBaHuAMKW cTaHaapta MexayHapoaHowm
OnekTpoTexHuyeckon Kommnccun (MIK) IEC 1131-3 n npegHasHadeHa gasi pa3paboTtkuinporpammHoro obecneyeHns
npegHasHayeHHoro Ans cbopa p[JaHHbIX W yNpaBneHWss TEeXHOMOrUMYeckuMn npoueccamu, BbIMNOMHAEMbIMU  Ha
nporpaMMmMpyemblX KOHTpoOnepax.

B kavecTBe si3blka NPOrpaMMMPOBaHUSA B CUCTEME peanv3oBaH A3blK (yHKLUMOHaNbHbIX GI10KOBbIX AMarpaMmm
Function Block Diagram (FBD), npegocTaBnswoWmin nNofb3oBaTeNlo, MExaHW3M OOBEKTHOrO  BU3yarbHOro
NporpaMMmMpoBaHMS.

4.2.2 bubnuoTeka PyHKUNOHaNbHbIX 6110KOB

KoHTponnep cogepXuT oGLUIMPHY0 BGUBNMOTEKY OYHKLMOHAmNbHbLIX GMOKOB, AOCTaTOYHYKO ANS TOro, YToGbl
pellaTb CpaBHWUTESIbHO CIIOXHblE 3afayy aBTOMAaTUYECKOrO PErysIMPOBaHUS M JOTMKO-NPOrPaMMHOIO ynpaBreHus.
MoMUMO  byHKLMOHAIbHBIX BIOKOB  aBTOMaTUYECKOTOPEryMpoBaHnsl 1 NOrMKO-NMPOrpaMMHOrO  ynpaefieHuss B
6ubnuoteke uMeeTca GonblUuoi Habop (YHKLMOHANBHLIX BGFOKOB, BLIMOMHAWMX AMHAMUYECKUe, CTaTudyeckue,
maTtemaTtuyeckue, Normieckne 1 aHanoro-aucKpeTHble NpeobpasoBaHns CUrHamMoB.

Yactb 6MbnmnoTteyHbIx yHKUMOHaMbHbIX OMOKOB' BbINOMHAET 0COOy 3agady: OoHa CBA3bIBAET annapartypy
KOHTponnepa C OCHOBHOM Maccou (yHKUMOHAMbHbIX 6nokoB. K 3TMM «CBA3HbIM» (PYHKLMOHAMNbHbIM Orokam
oTHOCATCS:

* yHKLMOHanNbHbIe B510KK, BBOAA ¥ BbIBOAA aHANMOroBbIX U AUCKPETHBLIX CUTHAmOB,
* hyHKLMOHaNbHbIE BrIOKU 0BCYXMBaHUS NULEBOI NaHenw,
* yHKLUMOHaNbHbIE BI0KK OIpMemMa 1 nepefayn CMrHanoB Yepes MHTepdencHbIN kaHan.

AnnapaTHble 3nemMeHTbl CTPYKTYpbl KOHTponnepa (BXogHble W BbixogHble YCO, nuueBas naHenb,
UHTEPMENCHBIN KaHan) HAa4YMHAIOT BbIMOMIHATL CBOM (DYHKLMKU NULLB NOCne TOoro, kak 6yayT ncnonb3oBaHbl Kakve-nmbo
COOTBETCTBYIOLIME PYHKUMOHANbHbIE BNOKN.

Bonee noapo6Ho 6uGnuoreka n onucaHme yHKLUMOHaNbLHbIX 6NIOKOB NpeAcTaBneHbl B PpyKoBoACTBE
MPMK.421457.005 P32,

4.3 OO6iumne cBoncrBa (hyHKLUMOHaNbHbIX 6MOKOB
4.3.1 BxoAbl-BbIX0Abl U NapameTpbl (PyHKLUMOHaNbHbIX 6510KOB

B obuwem cnyyae’ yHKUMOHAnNbHbLIN OOK MMeeT CBOM BXOAbl, BbiXOAbl, MapaMeTpbl HACTPOWKM WU
pyHKUMOHAMBHOE SAPO.

®yHKLUMOHalIbHbIA 6NoK - 37O rpaduyeckoe wmsobpakeHne BbI30Ba OOHOM M3 YHKUMIA. [padmyeckn
Kaxabli (PYHKLUMOHANbHBIN OrMOK MOXHO NPeAcTaBuTb B BuWAE MPSAMOYrofbHMKa (CM. puc.4.2), BHYTPU KOTOPOro
umeetca obo3HaveHne yHKUMK, BbinonHAeMon 6nokom. Bxoapl dyHKUMOHanNbHOro 6roka coeanHsATCA CBA3SMMU C
apyrummn 6nokamu. OfnH UM HeCKonNbKo (PyHKUMOHAaNbHBIX BNOKOB COeAMHEHHbIE CBA3AMU Mexay cobor, obpasytoT
nporpammy Ha sA3blke FBD.

®yHKUMOHaNbHLIM Orokam B MporpaMMe nonb3oBaTens NpMCBamBaloTCs MOpPSiAKOBble HOMeEpa, KOTopble
naeHTNOUUMPYIOT GIOK B CUCTEME, a TaKKe ONpeaensaloT 04epeaHOCTb BbIMONHEHNST GIOKOB B NporpamMme.

[anee no TekcTy pykoBOACTBa MO 3KCMiyaTauuum MCNOMb3yeTcs eauMHas cucTemMa YCMOBHbIX 0BGO3Ha4eHuin
PyHKUMOHaNbHbIX 61OKOB (NOPAAKOBLIX HOMEPOB, TUMOB, MOAMdMKaTOPa) B MporpamMmme Nnonb3oBaTens:
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08-SUMM(13)-04, rge:

08 - MOPSIAKOBLIN HOMEpP hYHKLMOHaNbLHOro 6roka B NnporpamMme nosib3oBaTtens,
SUMM(13) - yCroBHOe 0603HaveHne Tuna (yHKUMKM 6rioka) n 6ubnmoTeyHbli Homep 6noka,
04 - MmoaudmkaTop KonmyecTBa BXOAOB (YMCIIO BXOAOB)

(yka3biBaeTcs Ans yHKUMOHAmNbHbLIX GITOKOB, B KOTOPLIX MMEETCSH MOAUMMKATOP,
N He ykasblBaeTcs Ansl 6ITOKOB, B KOTOPLIX MOAMUM(UKATOP OTCYTCTBYET).

Kaxabln 61ok B 3aBUCUMOCTM OT BbINOMHAEMON UM (DYHKUMM MMEEeT onpederneHHoe KOnMYecTBO BXOAOB U
BbIXOA0B. Bxoabl Bceraa pacrnonoxeHbl Cnesa, a BbIxoAbl - cnpasa.

YenoeHoe obozHaueHune BubnuoTeyHblid HoMep bnoka MopaakoBbIA HOMeEpP
chyHKUMK Bnoka: OJHO3HAYHO uaeHTUpULMpYeT Bnoka B nporpamme
‘CYMMATOP” ero TMn nonb3oBarena
Moaudukarop \ \
pasmepa ycraHoeneH =4, SUMM{13) 1 Boixoa,
yTO 0Bpa3zyeT YeTbipex-
EXO/,0BOIi CymMMaTop Pt o [0 effset=d B
— 02 gainl=2.8

Bxoap! P2 02103 gaing=s. Bl oL

E . INP2 03104 gaind=0.63 -
a30Bblil agpec NP . Homepa,

perucTpoBail obnacTu =2 H*|05 gaind=0.04 Hax HaUMEHOBaH WA
3ajaetca npu = 1 3HauYeHun
NnporpamMMIpOBaHA I napamMeTpoB Bnoka

PucyHok 4.2 - @yHKyuoHarbHbIU 6510K cymmamopa

MapamMeTpbl HacTpoMkM (hbyHKUMOHaNbHOro Grioka 3agaloT pasniyHble CBOMCTBA, Hanpumep, Homep
BXOAHOro curHana, koaMULMEHT YCUINEHUs, MacLUTabHbI KOULIMEHT, CMeLLeHe curHana, NocTosiHHas BpeMeHu
unbTpa, MakcMMarnbHble U MUHUMAarbHbIE FpaHULIbl U3MEeHeHUs Kakoro-nuGo,napameTpa 1 T.n.

B pesynbTate BbINONHEHMSA YHKUMOHANbHBIM' BIOKOMINCOOTBETCTBYOLWENA (YHKUMM Ha €ro BbIXxOAax
OPMUPYIOTCS CUrHanbI, KOTOPbIE ONPEAEnAOTCA COCTOSHUEMBXOAHbIX CUrHANOB U HACTPOEYHbIX MapamMeTpoB.

Moo 6GasoBbiM agpecom perucTpoBor MNaMATH, pasymeTbcs MamMaTb BblAeNeHa MOoA Kaxaoe CBOMWCTBO
byHKUMOHanbHbIX 6nokoB. K npumepy, dyHkumMoHanbHbIA 6nokrSUMM(13) usobpaxeH Ha pucyHke 4.2, 3aHUMaeT
syenkm namaty 01,02...05. Ecnu B nporpamme ecTb €lie 0ANH UOEHTUYHbIA BIoK, Kak 3obpaXeH Ha pUCYHKe 4.2 1
€ro nopsiaKoBbIN HOMEpP 2, TO YXKe ero cBoucTBa OyayT 3aHumaTtb Ayerikn ¢ 06 no 10 u T 4. bnoku 6e3 cBOWCTB He
BHOCHTCS B permcTpoByto obnacTe.

Tak, Hanpumep, Ha puc.4.2, Ha BXOA CymMMatopa noctynaet 4 curHana. 3Tv CUrHanbl CYMMUPYIOTCS C y4eTOM
COOTBETCTBYHOLLUMX MacLUTabHbIX KO3(hPUUMEHTOB, KOTOpblE Yyka3aHbl B napameTpax, OobaBnsieTca CMeleHue wu
pe3ynbTUPYIOLLMIA CUrHaMN NOCTynaeT Ha BbiXog, pyHKUMOHanbHOro 6roka.

Taknum obpasom, Ha Bbixoge (YHKUMOHaNbHOro 6noka cymmaropa opMupyeTcs curHan, KOTopbii 3aBUCUT
OT BXOAOHbIX CUrHarnoB W YCTaHOBMEHHLIX MApPaMETPOB M AN npuMmepa Ha puc. 4.2, MoxeT ObiTb nNpeacTaBneH
MaTeMaTUYeCKOW 3aBUCUMOCTbHO:

OUT=,2,8*INP1 + 5*INP2 + 0,63*INP3 + 0,04*INP4 + 4,6

Uucno BxoOOB, M BBLIXOAOB DYHKUMOHAnNbHOro 6noka He UKCUMPOBAHO W onpefenseTcs  BuAOM
dyHKUMOHanbHOro 6noka. Hu BT ogHoM dyHKUMOHanbHOM 6noke umcno BXOAOB He npesbiwaetr 12, yucno
BbIXO4OB Takke He MpeBbilaeT 12.

B uyacTtHoM cnyyae yHKLUMOHanbHbI B6OK MOXET He MMeTb BXOAOB MMM BbIXOAOB. Bbiwe peyb wna o
OOCTYMHbBIX MM ABHbIX BXOGax M Bbixogax (pyHKUMOHanbHOro 6roka, T. €. Tex BXOAAX-BbIXOAaX, KOTOpPble MOXHO
cB06OAHO KOHUIYpPMPOBaTL = NOAKMOYATL K APYrMM (DYHKLMOHaNbHBIM Briokam.

HekoTopble ¢yHKUMOHAnNbHbIE ONOKM UMEKT HesABHble BXOAbl M (MMM) BbIXOObI, MMEKLME creuunansHoe
HasHayeHye 1 He AOCTyMHble ANnA KoHdurypupoBaHus. K takum dyHKUMOHanNbHbIM 6nokaM OTHOCATCA BCS rpynna
CBA3HbIX (PYHKUMOHanbHbIX OroKoB: yHKUMOHaNbHbIE GNoku BBOAA-BbIBOAA, (DYHKUMOHAanNbHble 6mokn npuemo-
nepegayn, GyHKUNoHabHble 6N10KK ONepaTUBHOIO ynpaeneHnsi, PyHKUMOHarnbHble BOKN NONMb30BaTENbLCKOW NaHenu
WHAMKaLUN 1 ynpaBReHus.

Kak Tonbko oauH 13 Takux dyHKLMOHAmNbHbIX GNOKOB MCMONb3YeTCsi, ero HesiBHble BXOAbl U (MNn) BbIXOAbl
aBTOMaTMYECKN COEAMHSIIOTCA C annapaTypou, 06CnyxmMBaTb KOTOPYIO NPM3BaH AaHHbIA (PYHKLMOHANbHBIM G6roK.

Hanpumep, kak Tonbko OyaeT vMcnonb3oBaH (PyHKUMOHambHbIA GNOK aHanoroBoro BBOAA, HESBHblE BXOAbI
3TOro (PyHKUMOHANbLHOro 6rnoka aBToMaTudeckn coeguHatcs ¢ AL cooTBeTcTByOLWEro kaHana, obpabaTbiBaoLm
curHanbl. A Ha BbIxogax 3Toro (yHKUMOHanbHOro 6noka OygoyT cdopMUpPOBaHbl OOLLEAOCTYMHbIE CUrHarbl,
3KBMBAreHTHbIE CMrHanam, NocTynarwLLMM Ha aHanoroBble BXOAbl KOHTponnepa.

MoaTomy, ecnv Ha BXOA Kakoro-nnbo oyHKUMOHanbLHOro 6rioka Hy)XXHO MoAaTh aHanoroBbIi CUTHanM, 3TOT BXO4,
npu nNporpamMMvpoOBaHWM criegyeT COeOMHUTb C COOTBETCTBYIOLMM BbIXOAOM (MaclTabupoBaHHbIM MNN  He
MacLluTabrpoBaHHbIM) YHKUMOHaNbLHoro 6rnoka aHanorosoro Beoaa AlN (puc. 4.3).
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PucyHok 4.3 - @yHKUyuoHarbHbIl b110K aHaro0208020 8800a C HESIBHbIMU 8X00amu

HesBHble BXxoAbl 1 BbIXOAbI HA rpadnyecknx cxemax yHKLMOHanbHbIX 61oKoB He 0TobpakatoTcs.

Bce Bxogbl 1 napameTpbl QyHKLMOHANbLHOrO 6roka, MMelT CKBO3Hyt0 Hymepauutio oT 1 go 98. Bbixoabl
yHKUMOHaNbHOro 6roka Takke HyMepylTCcsa ABYyX3Ha4YHOW OeCATUYHOM undpon oT 1 A0 98.

Ecnu napameTpbl yHKUMOHanNbHOro 6roka SBMSTCA CBA3AaHHBIMW [ApaMeTpamu, T.€. MOAKIMOYEHHbIMU K
KaknMm-nnbo BbiIxogaM Apyrux GroKOB, TO MX HyMepauusi OCYLLECTBISAETCA CO CMELLEHNEM, PaBHbIM MakCUManbHOMY
HOMepy BxoAa.

B kaxxgoM KOHKpEeTHOM (PyHKUMOHANbHOM 6roke, 4Mcno BXOAOB._ U (UAK), BbIXOAOB MOXET ObiTb MeHbLue
YKa3aHHOro MakCHMarbHOro 3Ha4YeHus.

4.3.2 PekBu3nTbl PYHKUMOHaNbHbIX GJ1I0KOB
B o6wem cnyyae 6nbnmoTeyHbIn hyHKLMOHanNbHbIM 60K UMeeT crneayroLLme PekBU3NTLI:

* GUBNMOTEYHDBI HOMEDP, COOTBETCTBYHOLLMIA HOMEPY BbINOMHAEMON DYHKLMUK;
» 6a30BbIf agpec perncTpoBon obnacTi napameTpoB;
* MoandmKaTop pasMmepa, onpeaensownii, HanpMMep, KorM4ecTBo BXOA0B Groka 1 T.M.

BubnuoTteuHbIn HOMep npeacTaBnsAeT COOOI. ABYX3HAYHYIO AECATUYHYIO UMAPY U SBNSETCS OCHOBHBLIM
napameTpoM, XapakTepu3yoLMm CBOMCTBA PYHKLMOHabHOrO 6rioka.

B 6ubnuoteke KOHTponnepa HeT HW ogHoro yHKLMoHaneHoro 6noka, KOTopeln He nMen 6bl HoMepa, HO B
AvanasoHe umcen oT 00 go 98 ecTb HOMEpa, KOTOPbIM He COOTBETCTBYET HM OAMH W3 WMEIOLUMXCA TUMOB
dyHKUMOHanNbHbIX 6rokoB. TakMe HoMepa Ha3blBalOTCS «MYCTbIMUY» M 3TMUM HOMEpaM YCIOBHO MOXHO MOCTaBWUTb B
COOTBETCTBME MOHATUE «MYCTOro» (PYHKUMOHaNBHOro Gnoka. «[lycton» dyHKUMOHanbHbIM 6nok He nmeeT BXOOOB-
BbIXOA0B, HVWKaKoW paboTbl He BLIMOMHAET U He BAUSET Ha paboTy ApyrMx yHKUMOHaNbHbLIX BrIOKOB, HO B NamsTu
3aHMMaeT onpeaeneHHoe MecTo 1 TpebyeT. HeKoToporo (He6OMNbLLIOro) BpeMEHM Ha 0OCNyXUBaHUE.

O6bl4HO MoguduKaTop 3a4aEeT YMCHO OGHOTUMHBLIX BXOLO0B UMW onepaLumin, KOTOpble MOXET BbINOMHATbL OAUH
dyHKUMOHaNbHLIA 6nok. MoandukaTop pasmepa Takke 3a4aeT JOMNONHUTENbHbIE CBONCTBA (DyHKLMOHaNbHoro 6noka.
Hanpumep, B cymmaTtope moaudmkatopspasmepa 3agaet ymicno cymmmpyembix BXOOOB, a B waroBor nporpamMmve —
YMUCIO Yy4acTKOB NporpaMmel v T. M.

MoaudmkaTop pasmMepar (konMyecTBa Bx0o[oB) ycTaHaenuBaetca Ha YPOBHE 2 nporpammupoBaHust
YyHKLUMOHanNbHbIX 6MOKOB.

Psn dyHKUMOHambHBLIX BFIOKOB (HanprMMep, MHTErpUPOBaHUA, YMHOXEHNS U T. A.) MmoaudmKaTtopa He UMeeT.

®PyHKUMOHaNbHbIE 610K OQHOrO0 TMNa C OAHUM U TEM Xe HOMEpPOM (YHKLUW, UCMONb3yemble B PasHbIX
6rokax, MOryT UMeTb MHAUBMAYaNbHBIN MOAUMUKATOP B KaXA0M yHKLMOHANbHOM Grioke.

Hanuuue moamdmrKaTopa eyLleCcTBEHHO pacLUMpsieT BO3MOXHOCTU (PYHKLIMOHAnNbHbIX 6riokoB. Hanpumep, npu
MCMNonb3oBaHUM YHKUMOHAMBHOFO Gnoka MHoroBxogoBoro «M», oguH 6nok MoxeT MMeTb YeTbipe BXoAa, a B APYrom
cny4ae Tpu - CM. npuMep Ha'puc. 4.4.

DyHKUMOHANEHBIA Bnok
“MHoroexqaosoro M,

Moaucbukarop pasmepa = 4 uND M{20) ’

“dl

d0T

'dINE 03

PYHKUMOHanbHbliA Bnok
“MHoroexoposoro A", “dIM
Moaudpukarop pasmepa = 3

{AND_mi(20)

PucyHok 4.4 - BnusiHue modughukamopa pasmepa
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BasoBbIN agpec perMcTpoBoill obrnactu napameTpoB. [lapameTpbl Kaxgoro (yHKUMOHanbHoro 6noka
[OIMKHbI pasMeLLaTbCcsl B perMcTpoBor obnactu apyr 3a Apyrom, no nopsiaky, HadmMHas ¢ agpeca 0000, ykazaHHOro B
COOTBETCTBYIOLLEM PEKBU3UTE (DyHKUMOHanNbHoOro 6rnoka. To ecTb 6a3oBbi agpec yHKUMOHaNbHOro 6rnoka — aTto
HOMEp SYeViku permcTpoBol obnacTu nNamMsATV KOHTpO&rfepa, B KOTOPOW AOIPKEH pasMellaTbCs NepBbii napameTp
aToro pyHkuMoHanbHoro 6noka. BasoBbii agpec perncTpoBon obnactu napameTpoB  (byHKUMOHanbHOro Oroka
HacTpavBaeTcd nonb3oBatenem B pexume [MPOTPAMMUPOBAHUA Ha  ypoBHe  KOHGUrypupoBaHus
hyHKUMOHanbHOro 6roka (yposHe Ne2).

4.3.3 MporpammupoBaHue PyHKLUOHANbHbLIMU GiOKaMu
Mpu nporpamMmmypoBaHnmn PyHKLMOHaNbHLIMK 610kamMy B BONbLUMHCTBE ClyYyaeB AEWCTBYIOT Npasuna:

* yHKUMOHanNbHbIM 6Grokam npuMCBavBalOTCS MOPSIAKOBbIE HOMEpPA, KOTopble MOEHTUUUMPYHOT GNok B
CUCTEME, a TaKkKe onpeaensitoT o4epeaHOCTb BbINOSIHEHUS ONOKOB B MPOrpaMMe;

* yHKLMOHaNbHOMY Br1OKy MOXeET ObITb NMPUCBOEH NGOV NOPAAKOBLIA HOMED;

* B OHOW nporpaMmme oyHKUMOHanNbHbIe 610KN OAHOrO Y TOrO Xe TUMa MOXHO NCNOMb30BaTh, MHOIOKPaTHO;

* He MOXeT ObITb CBOOOAHBIX (HEMOAKMNIOYEHHBIX) BXOA0B (PYHKLMOHANLHOro 6510Ka;

* [OOMyCKalTCA CBSA3M BXOAOB WM BbIXOAOB mntoboro tvna, T.K. nNpeobpas3oBaHue TUMOB OCYLLECTBMASETCA
aBTOMaTUYECKN.

M3 3Tux npaBun MMeTCs CreayoLwme NCKIYeHNs:

* ANA HeKOTOpbIX (YHKUMOHAsbHbIX GNOKOB MMeeTCs OrpaHMyeHne Ha KpaTHOCTb WX MCMONb30BaHWsA B
npegenax OAHOro KOHTpornepa. Tak, (yHKUMOHanbHbIA GNOK aHaforosoro BBOAA MOXHO WCMOMb30BaTb NWLIb
CTONbKO pas, CKOMbKO aHanoroBbiX BXOAOB €ro MNOBTOPHOE WCMNOMb30BaHWE MULIEHO CMbicna. AHanornyHble
orpaHnyeHus (Mo aHanorMYHbIM NpUYMHaM) UMeIT Apyrue yHKLMoHansHble 610K BBOAA-BbIBOAA MHAOPMALIMK.

4.3.4 MporpamMmmHasa mogenb (pyHKLMOHANbHOro 6roka

MporpaMmHas Moaesnb (hyHKUMOHanbHoro 6rokafipencraenera Ha puc. 4.5.

MoawndukaTtop
pasmepa
®yHKUMA Bnoka
ouT
MporpammupyeMelie perucTpbi: MapameTpbl
(napameTpbi Gnoka) Gnoka:
BasoBblit agpec —» 7] 01
nepeoro bnoka 1 02
00 E
Basoebit agpec T ]
ceayodoro.6noka YY

PucyHok 4.5 - [poepammHas modesnb hyHKUUOHabHO20 brioka

4.4 BO3MOXHOCTUKOHDUrypupoBaHUA

4.4.1 3apayuv KoH(pUrypmpoBaHus

B npouecce KOH(PUFypMpOBaHMA ANS KaKOO0ro Bxoga Kaxaoro yHKLMoHanbsHoro 6rnoka 3agaeTcd MCTOYHMK
curHana (3@echb 1 ganee UMerTCsi B BUAY TOMNbKO SIBHbIE BXOAb! U BbIXOAbI YHKLUMOHAMNbHbLIX GITOKOB, HESIBHBIE BXOAbI
M BbiIXOAbl UMET (UKCUPOBAHHYIO «MPUMUCKY» W  KOH(UIypupoBaHuO He noanexaT). Bce BO3MOXHOCTM
KOHUIyppOBaHUSHOANHAKOBBI Kak AMs BXOAO0B, Tak U ANA napaMeTpoB, MOSTOMY B AanbHeWWwemM Mexgy HUMU He
Jenaetcs pasnuuus.

He moxeT 6bITb cBOOOAHbIX (HENOAKIMOYEHHBIX) BXOA0OB (DYHKLMOHANbHOro 6rnoka.

CuvrHanbl, nogaBaeMble Ha BXOAbl, MOCTYNalT C BbIXOAOB (DYHKLMOHANbHbLIX 6rokoB. [MNpu koHdurypaumm ans
BXOA0B 3afaeTcs HoMep (PyHKLMoHanbeHoro 6noka n HoMep BbiIxoAa, K KOTOPOMY NMOAKII0YAETCA AaHHbIN BXOA.

YKasaHHble KOH(UrypauMoHHbIE BO3MOXHOCTM MO3BOMAT CTPOWUTL YMNpaBnsiowmMe CTPYKTYpbl CaMbiX
pasnnyHbiX KoHdUrypaumii. Tak, CBA3M BXOOOB C BbIXogamu (PyHKUMOHAmNbHbLIX GrOKOB MO3BOMSAIOT BbIMNOMHATb
CMOXHYI anropuTMmnyeckyto obpaboTky curHanoB. Hanpumep, HyxHO cBdA3aTb 12 cBowicTBo (3apgaHve [MN[I-
perynsaTopa) ¢ 2 aHanorosbIM BXo4oOM. [1ns 3Toro Ha 3 ypoBHe (NporpaMMypoBaHue CBSI3EN) HY)XXHO BblibpaTb HOMEP U
BbiIxoZ Groka KOTOpPOro HyXHO CBsidaTb, B Hawem cnydae 1 6nok 4 Bbixog, nocre 3Toro BbibpaTb HOMep Groka,
CBOWCTBO KOTOPOro HY>XHO CBSi3aTb (B A4aHHOM crniydae 3 6rok) u Homep KoTopblii hOpMUPYeTCS Kak «HOMEp CBOMCTBaA
KOTOpOE A0MKHO ObITb CBA3HOE» + «BCE BXOAA AAHHOrO (yHKLUMOHANbLHoOro 6rnoka.
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PucyHok 4.6 — CesizHble napamempbi

AHanorm4Has cBa3b napameTpoB PYHKLMOHaMbHbIX GIIOKOB NMO3BOMSAET BbINOMHUTL aBTOMaTUYECKOE
n3MeHeHue nboro NnapameTpa HaCTPOWKK (aBTONOACTPOViKA).

4.4.1.1 WUHBepcua curHanos

PacwupeHnto pyHKUMOHanbHbIX BO3MOXHOCTEN CMYXUT €elle ofHa BO3MOXHOCTb - CUrHan Ha nobom Bxoae
npu HeoBXOAMMOCTN MOXHO UHBEPTUPOBATb.

Mcnonb3yeTca TONbKO ANS OUCKPETHBIX CUrHamnoB 1 ob6o3HayaeT naMeHeHne coctosHuA (3ameHy 1 Ha 0 m 0
Ha 1) cm. puc. 4.4, 4.6.

B0O3MOXHOCTb WMHBEPTMPOBaHUSA MO3BOMSET YNpaBnATb WHBEPTUPOBAHHBLIM _CUTHANOM, 3anyckatb Wnu
cbpacbiBaTb TanmMep He NnepeaHuM, a 3agHMM OPOHTOM curHana u T. 4.

4.4.2 MpaBuna KoHcpuUrypupoBaHus

B0O3MOXHOCTM KOH(pUrypMpoBaHUs He 3aBUCAT OT (hyHKLIMOHaNbLHOrO Brioka 1 onpefensoTcs creylowymm
npasunamu (puc. 4.7):

* He moxeT ObITb CBOBOAHBIX (HEMOAKMOYEHHDBIX) BXOA0B-PyHKUMOHANbLHOro 6rioka.

» JlioGol AuCKpeTHbI BxoA (PYHKUMOHAaNbHOrO Bfloka MOXHO MHBEPTUPOBaTb (B MCXOQHOM COCTOSIHUM
WHBEPCUS OTCYTCTBYET).

» K nobomy Bxogy ntoboro dyHKLMOHANBHOMO 6rioka MOXHO MOAKMIOYUTL CneuuanbHbii (OyHKLMOHamNbHbIN
6ok, KOTOpbLIV 3a4aeT CUrHan B BUAe 3Ha4yeHns (KOHCTaHTbl unu.Ko3dduumneHTa).

* BbixoAa pyHKUMOHanbHOro 6noka MoryT octaBaTiscsa CBODOAHBIMY (HENOAKMOYEHHBIMN).

Ha puc. 4.7 npegcrtaBneH npuMmep KOHUrypupoBaHus.
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PucyHok 4.7 - lNpumep KoHgu2ypuposaHusi

EnvHas cuctema ycnoBHbIX 0603HaYeHUn yHKUMOHAamNbHbIX GIIOKOB: NX NOPSAKOBbLIX HOMEPOB B NporpaMmmMe
nonb3oBaTensi, obo3HaueHne Tuna (PyHkuMmM Onoka) M OGUONMOTEYHLIN HOMep 6noka, a Takke 3Ha4veHue
mMoamdukaTopa pasmepa (konuyectsa BXo4oB) NpmBoanTcs B pasgene 4.3.1.

Ha puc. 4.7 npeacTaBneHbl pasnnyHble NpUMepsl U BapnaHTbl KOHOUNYpPUpPOBaHUS:

1) nokasaHa cBA3b (yHKUMOHanbHoro 6roka mHoroBxogoBoro  «M»  5-MULTI_AND(20)-03 wu
dyHKUMoHanbHoro 6noka pguckpeTtHoro Bxoga O01-DIN(06). [Ons ob6pas3oBaHus [daHHOW CBSA3WM, Ha YpPOBHE
KoHcpurypauum, Bxog 01  dyHKumMoHanbHoro 6Gnoka 5-MULTI_AND(20)-03 nopgkntovaetca k Bbixogy 01
dyHkumoHanbHoro 6rioka 01-DIN(06).
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2) nokasaH BapuaHT KOH(WUrypauuu, Npu KOTOPOW [Ba BHELUHUX BXOAHbLIX AWCKPETHLIX CUrHama v OfuH
Ko3(ppMUMEHT (B OaHHOM criydae pofb koadduuueHTa BbIMOMHAET JlorMyeckasl nepemMeHHasl, yCTaHOBIeHHasi
yHKUMOHanNbHbIM 6r1okom 4-dSET(83) obpabaTtbiBaloTcsi PYHKUMOHANBbHBIM GITOKOM MHOFOBXOAOBOIO JTOMMYeCcKoro
«M» 5-MULTI_AND(20)-03 B COOTBETCTBMM C 3aBUCUMOCTbIO:

dOT = dIN1 & dIN2 & dIN3.

roe: dOT - pesynbtaT obpabotku, dIN1, dIN2 - guckpeTHble curHansl, noctynawwme Ha Bxod KoHTponnepa, dIN3 -
Ko pmumneHT, npuHumaowmii 3Hadenna 0 unu 1 n yctaHaBnuBaeMbli onepaTopoM BPYyYHYH. [na noakmoveHns K
OMCKPETHBIM BXOAAM KOHTPOMnepa Ucnonb3ytoTes yHKLMoHanbHele 6nokv BBoaa AnckpeTHbix curdanos 01-DIN(06)
n 02-DIN(06). Bxoabl 01 n 02 dyHkumoHanbHoro 6noka mHorosxogosoro M 5-MULTI_AND(20)-03 nogkntovatotcs K
Bbixoy 01 6noka 01-DIN(06) n Bbixogy 01 dyHkumoHanbHoro 6rioka 02-DIN(06), a Bxoa 03 doyHKumMoHaneHoro 6noka
mHoroBxogosoro M 5-MULTI_AND(20)-03 noaknioyaeTcs k 6noky 4-dSET(83) ana 3agaHvsa AOMMYECKON NepeMeHHOMN.

3) BbixogHon curHan dyHkumoHaneHoro 6noka mHoroexogosoro U 5-MULTI_AND(20)-03 ‘nogaetca Ha 1-n
OUCKPETHbIN BbIXOA KOHTponnepa, Ang yero Ha Bxog 01 6noka guckpeTtHoro Bbixoga 9-DOT(09) nogkntoueH 01 Bbixog
6noka MHoroexoposoro M 5-MULTI_AND(20)-03. CurHan Ha Bxoge 01 ¢pyHKUMOHanbLHORO, 0rioKagMCKPETHOTO Bbixoaa
9-DOT(09) nHeepTupyeTcs.

4) Ha puc.4.7 nokasaHa MHBEpCUSI BXOA0B crieaytoLmnx yHKLMOHaNbHBIX 6110KOB:
Bxoa 02 n 03 6noka 5-MULTI_AND(20)-03, Bxog 02 6noka 6-TIMER(38), Bxog 02 6noka 7-OR(21), Bxog 01
6roka 9-DOT(09).

4.5 CurHanbl U napameTpbl
4.5.1 Tunbl curHanoB, NnapameTpoB U TUMNbI AAHHbIX

HecMoTps Ha TO, YTO BXOAHblE W BbLIXOAHbIE CUrHafbl KOHTponnepa MoryT ObiTb TOMbKO ABYX BWMAOB -
aHanoroBble M OMCKpPETHble, (DYyHKUMOHArbHble BMOKM paccunTaHbl, Ha 0BpPaboTKy curHanos, Mmetowme 6Gonblive
pa3Hoob6pa3us.

Hanuune 6onee pa3HOOGpa3sHbIX CUMrHaNoB CBA3aHO C ABYMS OOcTosTenscTBamu. Bo-nepsbiX, B cocTtase
6ubnumotekn ectb dyHKUMOHAMNbHbIe OMOKW, CBA3AHHbIE € OTCYETOM pearnbHOro BPeMeHW (Talmepsbl, LUaroBble
nporpaMMbl 1 T. N.) U CO CHETOM 4mcna cobbiTuin (cyeTumkn). Bo-BTOpbIX, Kak ykasbiBanock B M. 4.3.1, napameTpbl
HacTpoWKn yHKUMOHambHbIX B6MOKOB 3a4aloTCA C AOMOLLbIO CUFHAMOB Ha €ro HAaCTPOEYHbIX BXoAax, a napameTpoB
HaCTPOWKN C TOYKM 3peHns ux chopmaTa umetot 6onbluoe pasHoobpasue.

B 1abn. 4.1 npepcrtaeneH MonHbIM NepeyeHb curHanos, obpabaTtbiBaeMbix PyHKLMOHaNbHbIMKM 6nokamun. B
CBA3M C Tem, YTO MapamMeTpbl HAaCTPOMKM /MOryT 3agaBaTbCH aHanorvyHbIMM CcurHanamu, nocTynarwmmMmu Ha
HacTpoeyHble BXOAbl PYHKUMOHaNbHbIX 6r10KOB;, B Tabnmue He AenaeTcs pa3nuyuns Mexay curHanamu u napameTpamu
HacTpoviku. B Tabn. 4.1 npvBefeH MakcMManbHbIM, AnanasoH N3MeHeHNss curHanos. B KOHKPETHOM (PyHKLMOHansLHOM
6noke 9TOT pAmana3oH MoxeT ObiTb OrpaHuWyeH:,. Hanpumep, BbIXOAHOW curHan @yHKUMOHanbHOro 6roka
perynvpoBaHns OrpaHWYeH YCTaHOBMEHHBIMW YPOBHAMW BCTPOEHHOIO OrpaHWyYUTENst UM Hanpumep, YUCIOBOW
CUrHan, XapakTepuayoLLMin HoMep TeKyLlero ydacTka nporpammbl, orpaHuyeH napameTpom yHKLMOHanbLHOro 6roka
LLIaroBow NporpaMmbl, 3a4atoLLEero KOM4eCTBO Y4acTKOB, U T. M.

MepeyeHb curHanos, o6pabatbiBaeMbIX PYHKLMOHAMbHBEIMKU BriokaMu, BKIOYaET criedytolmne TUnbl:

* aHanoroBbIV (M3MepPAEMble NapameTpbl, 3HAa4YEHNE aHanoroBbiX BXOA0B-BbIXOAOB, TEXHUYECKNE
eauHWLbl, KO3 MULMEHT, CKOPOCTb N3MEHEHUS NapameTpa u T.n.);

* AVCKPETHBIW, MMMAYNBbCHbLIN;

* YUCNOBOW;

* BpDeMEHHOW (yCTaBKka BpeMeHU, ANNTENbHOCTb MMMYNbCa).

B koHTponnepe MUK-51H Bce onucaHHoe Bbille MHOroobpasve TUMOB CUrHanoB M MapaMeTpOB HACTPOWKK
ob6cnyxuBaeTcs o0UIENPUHATLEIM HAGOPOM TUMOB AAHHbIX.

Mpu atom obecneynBaetTca NpocTon uHTepdenc ¢ 6azamm AaHHbIX APYIMX A3bIKOB NMPOrpaMMMPOBaHUS, YTO
crnocobeTByeT yHUMKaLUMM (U Pa3BUTUIO MPOrpaMMHOro obecneuyeHus KoHTponnepa. B tabnuvue 4.1. npencTaeneH
Habop TMNOB AaHHbIX A3biKa, NCNOMb3yeMbIX NpY peanusauum PyHKUMOHaNbHbLIX 6OKOB.

Tabnuya 4.4=.Tunbl 0aHHbIX.

o KonuyectBO
" O6bem 3aHMMaemon
HaunmeHoBaHue Tuna Onana3oH nameHeHus E— ncnosnb3yeMbIxX
perucTpoB
OunckpeTHOE 0 vnn 1 2 banTa 1 perncTp
Llenoe ctangapTHoe -32768 ... 32767 2 Gavita 1 permctp
Llenoe annHHoe -2147483648 ... 2147483647 4 banTa 2 pernctpa
BeLuecTBeHHOe -3,4x10 % ... 3,4x10 ©° 4 Gaiita 2 peructpa

* TMpumeyaHune. [nanaszoH W3MEHEHUS TUMOB [AaHHbIX Ha NULEBOW MNaHenu KOHTposfiepa orpaHuyeH
COOTBETCTBEHHO Yncramm ot —9999 no 9999.

CooTBETCTBME TWUMOB [AaHHbIX, TUMOB CUIHANOB M MNapaMeTPOB HACTPOWKM (OYHKLMOHAmbHbIX 6GrokoB
npveeneHo B Tabnuue 4.2.
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Tabnuya 4.2 - Coomeemcmeue murnog 0aHHbIX, MUro8 cu2Hamos U napamempos Hacmpouku
CurHanbl 1 napameTpbl HACTPOMKMN
OyHKUMOHaNbHbIX G5TOKOB
1 AHanorosbii (M3MepsiemMble napamMeTpsl, [ % unu TexHu4eckue eauHnLb BeLlecTBeHHbIN
3HayYeHne aHarnoroBblX BXOA0B-BbIXOA0B,
TeXHUYEeCKNe eanHnLbI, KOAMMULINEHT,
CKOPOCTb M3MEHEHUsI NapameTpa 1 T.M.

PasmepHoCTb Twvnbl AaHHbIX

2 [WNCKPEeTHbIN, UMNYNbCHbLIN 0/1 Llenoe ctaHgapTHoe
3 Yucnoson - Llenoe ctaHgapTtHoe
4 BpemeHHOW (Bpemsi, ANUTENBbHOCTb Yyacbl, MUHYTbI, CEKYHAbI, AecsaTble Aonu cekyHa, | Llenoe gnuHHoe
umnynbca) ans nHamkauum: 0 — 994 59m (0 — 3599999 —

AN U3MEeHeHUsi MapaMeTpoB Mo ceTun)*1

*1. Hanpumep ecnu ecmb 3HayeHue epemeHu YY:MM:CC:[ (yacbl:MuHymbl:ceKyHObI:00nMu cekyHd), mo
3HayeHue yernozo 0nuHHozo X byde pasHo: X =[] + 10*CC + 600*MM + 36000*44.

PasmepHOCTb aHanoroBbIX CUrHanmoB W MapamMeTpoB, a TakkKe CKOPOCTU WX USMEHeHWs, onpedensieTcs B
npotiecce KannMbpoBKu KOHTponepa 1 MoxXeT OblTb 3agaHa Nnbo B npoueHTax, MMbo B TEXHUYECKNX eauHuLax.

Pa3mepHOCTb BpPeMeHHbIX MapameTpoB 3a4aeTcs Anana3oHOM BPEMEHWUTKOHKPETHOIO (OYHKLMOHaNbHOro
6noka (4acbl, MUHYTbI NN MUHYTbI, CEKYHAbl COOTBETCTBEHHO).

B npouecce BbIMMCAEHUI 3HAYEHNA CMTHANOB 1 MapamMeTPOB KOHTpOsJlepa aBTOMaTNYeCcKn OrpaHNYnBaloTCs
Anana3oHOM U3MEHEHUS COOTBETCTBYIOLUMX TUMOB AaHHbIX.

Mpwn KOHTPOMe aHanoroBblX CUrHaNOB B TEXHUYECKNX eQuHMLAax Ha LM@POBLIX MHAMKATOpax paspeluaroLuas
cnocobHocTb MHAukauum He npesbiwaeT 0,001 eanHuy, (vnn 0,01%).

AHanoroBble curHanbl OPMUPYIOTCA Ha BbIXOA4E TakuX /YHKUMOHAfbHLIX GNOKOB, Kak perynsTopsl,
CyMMaTopbl, 3a4aT4mKn, MHTerpaTopel U T. 4. K aHanorosbiM curHanam OTHOCATCS Takne napameTpbl HAaCTPOWMKK, Kak
npegensl cpabaTbiBaHNA KOMNapaTopa, ypOoBEHb OrpaHnyeHns 1 T. N. HecmoTpsa Ha To, 4TO Ha aHanoroBbIX BXo4ax U
BbIXO4ax KOHTponnepa curHan meHsieTca B guanasoHe 0-100% Ha Bbixoge. dyHKUMOHAambHbLIX GI0KOB aHanorosbin
CMrHan MOXeT M3MeHSATbCA B Boree LUMPOKOM Auanas3oHe — B Auana3oHe COOTBETCTBYHOLWMX TUMOB AaHHbIX. ITO
Nno3BONSeT, HanNpumep, cknagplBaTth ABa YMcna, kaxgoe m3 koTopbix paBHo 90%, 1 Ha Bbixoge cymmaTopa nony4vaTb
npaeunbHbIA pesynbTaT. Ecnn pesynbTat kakux-nvbo BbIMMCNEHUIW OkasblBaeTcs Oonblue YCTAaHOBMEHHOro Tuna
OaHHbIX, TO CUrHan Ha BbiIXxode (YHKUMOHanbLHOro Oroka orpaHM4MBaeTCsl 3Ha4YeHWSMM COOTBETCTBYIOLLEro Tuna
OaHHBbIX.

BpeMeHHble cUrHanbl hOPMMPYIOTCS Ha BbIXOAE TalMEpOB, LUAroBbIX NporpamMM, o4HOBMOPATOpPOB U T. M.
dyHKUMOHanbHbIX 6rokoB. K BpeMeHHbIM CurHamam OTHOCATCANTakue napameTpbl HAacTPOWKM, Kak MOCTOSIHHble
BPEMEHW, MPOTSHKEHHOCTb y4acTka, BpeMs BblAepXKW 1 T..MuB.KoHTponepe npeaycMoTpeHbl YeTbipe pa3MepHOCTH AN
BPEMEHHbIX CUIHasroB: AecsATble AONWN CeKyHA, CEeKyHAbl, MUHYTHI 1 Yackl. KOHKpeTHas pa3mMepHOCTb onpegensieTcs
COOTBETCTBYIOLLMM TUMOM (PyHKLIMOHanNbHoro 6noka (cMm. Tabn. 4.2).

[ns BpeMeHHbIX CUrHanoB MWHUMarnbHbIA LWar U3MEHEHNSA U YCTaHOBKN B AENCTBUTENbHOCTM peanu3yeTcs,
TONbKO €Crnun 3TOT wWwar 6onblue BpeMeHN Lmkia, Cc KOTOpbIM paboTaeT KOHTponnep.

Yucnosble curHanbl — 370 CUrHanbl Ha BbIXO4E CYETYMKa MW Apyrux OyHKUMOHanbHbIX 6rokax, paboTa
KOTOPbIX CBA3aHa C OTCYETOM COObITMI. UNCNOBLIMU MOryT ObiTb U MapameTpbl HACTPONKM, HAMPUMEP, YUCIIO MOXET
3afaTb rpaHW4HOe 3HayeHVe curHana Ha BbiBOAE CYeTUMKa, HOMep dTana, K KOTOPOMY AOSKHA nepenTy norndyeckas
nporpamma u T. .

AnckpeTHble CcUrHanbl 4y06bI4HO,.OOpabaTbiBalOTCA  NOrMYeckUMM  OYHKUMOHANbHBIMK — Bnokamu 1
dyHKUMOHANbHBIMM Gnokamu, CBS3@aHHbIMW C MNepeknoveHneM curHanoB. OAHako AWCKPETHbIMW MOryT ObiTe ©
napameTpbl HaCTPOVku. Hanpumep, OUCKPETHbIE cUrHanel B pyHKUMOHansLHOM 6rnoke 3agaHvs onpeaensoT, A0MmKHa
NV BBINOMHATLCA CTaTUYecKkag.AuHammnyeckas 6anaHcmpoBka.

MacwTtabHbIM KoadhthULMeHT = 370 napameTp HacTponkn psaa dyHKUMOHaNbHbLIX 6nokos, roe Tpebyetcs
macwTabvpoBaHue curHanoB. Tak, ATOT KOIPDULMEHT UCNonb3yeTca B pyHKUMOHanbHbIX 61oKax aHanoroBoro BBoaa
M BblBOAA, CYMMUpPOBaHUS C maclitabuposaHvem u T. N. KoadpdumumeHT nponopumoHansHOCTM MCMoNb3yeTcs B
OCHOBHOM B (pYHKLMOHaNbHbLIX 6510Kax perynnposBaHus.

CKOpOCTb M3MEeHEHUs1 aHanoroBblX CUrHaMoB — 3TO MapamMeTp HACTPOWKU 3afalolinii, Hanpumep,
CKOPOCTb M3MEHEHUS Npu AuHamuyeckon GanaHcMpoBKe MNW 3aAaloLieil orpaHUYeHNs CKOPOCTU B (DYHKLIMOHAIbHOM
6roke orpaHu4eHns CKOPOCTU.

AnuTenbHOCTL MMAYNbCa — 3TO NapameTp HaCTPOMKM (DYHKUMOHaNbHOro Groka MMMyrnbCHOro BbIBOAA.
OTOT napameTp 3agaer, MUHUManbHY AMWMTENbHOCTb UMMynbca, (OPMUMPYEMOrO MMMYMbCHBIM PEryNATOPOM.
[OnuTenbHOCTL MMMNyNbCca OTCYMTHIBAETCH B AECATLIX A0NAX CEKYHADbI.

TexHnyeckme eanHULbI — 3TO NapaMeTpbl HACTPONKN PyHKLMOHaNbHbLIX B651I0KOB onepaTMBHOIO KoHTpons. C
MOMOLLbIO  3TUX»NapaMeTpoB 3agaeTcd dopmaTt 4yucna, B KOTOPOM KOHTpONMpyeMble napaMmeTpbl (Hanpumep,
napameTp, 3agaHne;paccornacoBaHve 1 T. 4.) BbIBOAATCSA HAa UHANKATOPbI NULIEBOW NaHenw.

4.5.2 B3aMmMHoOe COOTBETCTBUE CUTHANOB U NapamMeTpoB

Mpu KoHMUrypmpoBaHMM (PyHKUMOHAMbHBLIX GNTOKOB pPasHOTUMHOCTbL CUIHANoOB Ha COEAMHSAEMbIX BXOAax He
ABNAETCA NPEnATCTBUEM AN UX COeAMHEHUs. EQUHCTBEHHO, YTO HEOOXOAMMO NMpU 3TOM y4MTbIBaTb - 3TO B3aUMHOE
COOTBETCTBME AManasoHa N3MEHEHUs1 pasfnnyHbIX CUrHarnoB.

Hanpumep, ecnu BpeMeHHOWN BbIXOA TaiMepa CBA3aTb C aHanoroBbiM BXOAOM CyMMaTtopa, TO 3HayYeHue Ha
BX0o4e cymmartopa OyaeT onpenensitbCsl CornacHo cooTHowleHuto: X = 10*T.

B3aumMHOe COOTHOLLEHME WMeEeTCs He TOMbKO MeXAy HENPEpPbIBHLIMW CUrHanamu, Ho W Mexay
HenpepbIBHLIMW CUrHanamu, ¢ 04HON CTOPOHbI, U AUCKPETHLIMU C Apyroi. Ecnun, Hanpumep, Bxo4 cymmaTtopa CBs3aTb
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C BbIXOAOM IOTMYECKOr0 (PYHKLMOHANLHOrOo 6roka, TO MpU M3MEHEHUM CUrHana Ha BbIXoLe MOCnedHero ¢ Hyns Ha
e[MHWLY cUrHan Ha Bxofe cymmaropa byaeT AMckpeTHO uaMeHsiTbes ¢ 0 Ha 1 (eauHuy unu %).
B3anMHOe COOTBETCTBME Pa3fMyHbIX CUTHANOB Ha BbIXodax M Bxodax (yHKLMOHAmNbHbIX GI0KOB NPUBELAEHO B

Tabn. 4.3.
Tabnuya 4.3 - BzaumHoe coomeemcmaue cu2Hanos
CwurHan Ha Bxoge CurHan Ha Bbixoae 651oKa (MLCTOYHMUK)

6noka (nprMeMHMK) AHanoroBbin, X,% BpemeHHon, T Yucnosom, N DOuckpeTHbin, D

AnanoroBbin, X,% X=X X=10*T X=N X=0,npuD=0
X=1,npuD =1

BpemenHon, T T = yenasa yactb X T=T T=0,1"N T=0,npuD=0
T=0,1,npuD=1

Yucnoson, N N = yenas yactb X N =10*T N=N N=0,npuD =0
N=1,npn D =1

HwuckpeTHbin, D D=1,npnX>0 D =1 npn nobom T D=1,npuN>0 D=D

D=0,npnu X<0 D=0,npu N <0

4.6 Mopspok o6cnyxmMBaHnMA PyHKUMOHANbHbIX GJIOKOB
4.6.1 LUuknuyHocTb paboTbl

Linknorpamma paboTbl KOHTpOnnepa npeacraeneHa Ha pucyHke 4.8. Bpems uvkia BbINONHEHNS Nporpammebl
nonb3oBaTens cukcupoBaHo n coctaenseT 0,1 cekyHabl. BHavyane obcryxmBaeTcs NeEpBbIN PyHKLMOHANbHbIA GOk,
3aTeM BTOPOM M T.A. Noka He OyageT obcnyxeH nocnegHun dyHKuMoHanbHbIN  6nok. Koroa Bpems B npepenax
YCTaHOBIIEHHOrO BPEMEHU LIMKMNA UCTEYET NporpaMma BHOBb Nepenger Kk ob6cnyxvBaHuio nepBoro yHKUMOHaNbHOro
Onoka.

CeaHc ceteBoro obmeHa C BEPXHUM YPOBHEM YCIOBHO MOKa3aH BuuWWKNe KoHTponnepa. Ha camom pgene
ceTeBoOW 0OMEH HOCUT CnyYanHbIA XapakTep MO OTHOLUEHWIO K LIMKIY KOHTponsepa.

F

1. CunTbiBaHNE
BXOAHBIX N epemMEHH biX
*
2. BoinonHeHne oaHoro
npoxoAa nporpamm
¥
3. YcTaHoBKa
BbXOAH b NEepPEeMEHHbIX
L2

4. CeTeBoii oBmeH
€ BepPXHUM\YPOBH e

[P J
PucyHok 4.8 - Lluknoepamma pabomsi KoHmporsnepa

OO6wee Bpems, 3aTpaunBaemoe HarobCcnyxmBaHne yHKLMOHaNbHbIX 6nokoB Tes M MHTEPKENCHOrO kaHana
TwH, AOMKHO ObITb MEHbLLE BPeMeHn Luukna, paBHoro 0,1 cek:
Tes + Tun < 0,1 cek

4.6.2 3apepxkka o6cnyxmBaHus pyHKLMOHaNbHbIX GTOKOB

B kaxagom umkne yHKUMOHanmbHBIW 610K Nony4yaeT Ha CBOW BXOAbl CUrHarbl, BbIYUCIIEHHbIE B NpeablayLiemM
uukne yHKLMoHanbHeIMK 6rokamMuy K KOTOpbIM AaHHbIA (OYHKLMOHAMNbHbIV 610K NOAKIMIOYEH MO KOHUrypauuu.

LiknnyHocTe 0BCNYyXMBaHWS (OYHKUMOHANbHbIX OMOKOB NpMBOAMT K TOMY, YTO 3adepxka B obpaboTke
CUrHamnoB 3aBMCUT OT AOPSAAKA NPOrPaMMUPOBAHNST COEOUHEHHBIX MeXay cO00N PyHKUMOHamNbHbLIX GITOKOB.

Moatomy, Hanpumep, B cxeme puc. 4.9a obasa 3agepxka 00paboTkM COCTaBNAET OAMH LUK, a B CXEME puC.
4.96 — gBa umkna.

OT0 06CTOATENLCTBO CAEAYET YyUnUTbIBATh NPY MPOrPaMMUPOBAHMUN (PYHKLNOHAmNbHBIX GITOKOB.

O6uwasa pekomeHZaAUMA: AN MUHUMU3AUMW 3aLEpPXKKU KenaTenbHo, 4TOObl DYyHKLUMOHANbHbIN  6rnok-
WCTOYHUK UMEN MEHbLUNA,HOMEDP, YeM (PYHKUMOHamNbHbIA OMNOK-NpUeMHMK (BENWYMHA 3TOW pasHuLbl 3HAYEHUS He

UmeeT). B Bix
Func_Block (xx) 04 Func_Block {xx) 15

INP1 101 01| oUT INFP1 01 01} oUT

a)Homep BNoka-MeTOYHMKE MeHbLLS HoMepa GNoKa-NPKMeMHIka, 3a0epKa - OAWH UMK

Bx B

Func_Block (xx) 04 Func_Block (xx) 15

INP 1 j01 01 OUT| [INF1]01 01 ouT

6} Homep Broka-KoTouHMEa BonklWe HoMepa BNoKa-NpMeMHMka, 2agepwka - Ba UMKNa

PucyHok 4.9 - 3adepika obcryxxueaHusi
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5 CeTeBas apxuTeKkTypa

5.1 OOLee onncaHue cetTun

KoHntponnep MWK-51H umeeT uHTepdencHbln kaHan nocrnefoBaTenbHOW CBA3W, C MOMOLLbI KOTOPOro
KOHTpOnnepbl MOryT o6beanHATLCS B NOKaNbHY0 UM pacnpefeneHHylo ynpaBnsiowyo ceTb. B ceTn koHTponnepsl
MoryT obmMeHuBaTbCA MHPOPMAaLMEN, Kak C KOMMBIOTEPOM, TaK U MeXay cobon.

dusmyeckas opraHu3auus ceTv npeacTasneHa B pasgene 5.2.

Jlornyeckasi opraHmnsaumsa ceTu npeacTaeneHa B pasgene 5.3 n umeeT cnegyolmne BO3MOXHOCTA CETEBOMO
obmeHa nHdopmaumei:

1) o6meH nHopmMaLmen mexay KoHTponnepamu (KOMNbLOTEP ABMASIETCA ANUCNeTYepoM ceTeBoro obmeHa),

2) o6bmMeH uHdopMaumen Mexay KOHTponnepamu 1 KOMNbITEPOM,

3) koMBrHUpOoBaHHaa opraHu3aumsi obMmeHa, obbeauHsLWaa BCe npeumyllecTBa ABYX MEpPBbIX CNocoboB
ceTeBoro obmeHa.

5.2 ®Pusnyeckasa opraHmsauus cetu

KoHTpornnepbl B ceTn CBA3LIBAIOTCA APYr C APYroM C MOMOLLbIO BUTOW Napbl NpoBOAOB. [nvMHa NMHUN CBA3K
moxeT gocturate 1200 M (Ha OQHOM CerMeHTe CeTu) B 3aBUCMMOCTU OT YCTAaHOBIIEHHOW CKOPOCTU NepeAayn AaHHbIX.
[na yBenu4eHns AnviHbl IMHAK CBA3W, a TaKKe KONMYeCTBa CErMEeHTOB - UCMOMb3YIOT MarncTparnbHble yCunurenu.

CeTb UMeeT MHOroTOYEYHYI0 KOHUIYpaLmIo U LUMHHYIO TONOMOTMIo. [Ans NOCTPOEHNst ceTu KOHTPONnepos (4o
31), nNpegHasHayeHHbIX AnA obmeHa uHdopMaumen C KOMMNbTEPOM HeobXoaumo AONOMHUTENbHOE YCTPOWCTBO,
KOTOpoe ncnonb3yeTcs Ansa npeobpasoBaHus nHtepdencos RS-232 8 RS-485 - BlMU-485 (vnn USB B RS-485 - BINK-
52).

Ecnn KoHTponepbl pasmeLlaloTca Hedaneko Apyr oT Apyra (Hampumep; B npefenax OfHOro nomelleHus),
3KpaHMpoBaTk nNposoda He TpebyeTcs. Npy 3HaUNTENBbHBIX PACCTOSHUAX MEXAY KOHTpONnepaMm u Hanm4ymm noMex Ha
FIMHWWN NPEANOYTUTENBHO UCMONb30BaTb 3KPaHWPOBaHHYIO BUTYIOHapy.

K uHTepdelicHblM BxOA4aM KOHTPOMMEpOB, PACMOMOXEHHbIM B KPavHWX TOYKaX COEAUHUTENIbHOW NWHWM
Heob6XxoAMMO MOAKMIYMTL ABa TepMuHanbHbIX pesuctopa conpoTtmeBneHvem 120 Om (R1 n R2). lNogknioyeHune
pesuctopoB kK KoHTpornnepam Ne 01-30 He Tpebyetcsa. FlogknioveHne TepMuHanbHbIX pPe3nCTOpoB B Oroke
npeobpasoBanns uHTepderico BlrN-485 (BrN-52) cmoTpu. B pykoBoACTBE MO 3Kkcnnyataumm Ha Bl1A-485
(BrNMN-52). MopgkntoveHne TepMUHanbHNX pe3uctopoB B koHTponnepax MUK-51H cm. pucyHok 5.1, 10.10.

CTpyKTypHas cxema noaknioyeHnsa nHTepdencHBIx Lenen nokasaHa Ha puc. 5.1.

BNuY-4gs5 OnuHa nMHWK ceasn go 1200 M
R2 |a+f} RS-485 R1
[ — Ty \ '—‘ I T
B-\: Y
RGND —L’ Lo
‘I’
N\ Av B- A+ B A+ B Av B-
MNpeobpazoBarens 02 03 yaﬂ.:‘)%%m 10 .
“Rg%?fenn;‘fas BK-52H MUKE2H MUK-52H MUK 52H MMK-52H

* [dnuHa omeemerneHuli omJuHuU_ces3u Lo (npu yka3aHHOM criocobe rnodknoyeHusi) 0omkHa bbimb HauMeHbWweu.

PucyHok. 5.1 - CmpykmypHasi cxema noOKmoYeHUs1 uHmepgbelcHbIx yeneu

5.3 JlorMyeckas opraHmsauus cetum
5.3.1 CereBas agpecauus KOHTPOJNepoB

Kaxgomy koHTponmepy MUK-51H, nogknioyeHHOMY K ceTu, NpucBanBaeTCs YHUKarnbHbIA NTOTMYECKUn HOMeEp -
CeTeBOV agpec unum Homep npubopa B cCeTU. JTOT HOMEp YCTaHABMMBAETCS B MPOLECcCe MpOrpaMMUpPOBaHMS Ha
YPOBHE KOHhURypauum BApoLeanype «CUCTEMHbIE NapaMeTpbl» (CM. pasgen. 7).

Mopsgok ceTEBLIX aApecoB B CETU HUKAK He CBs3aH C (PM3MYECKMM MOPSAKOM BKIOYEHUS KOHTPOISEPOB.
CeTeBble agpeca MOFYT ycTaHaBnuBaTbCS B N0OOM NocnefoBaTenbHOCTU UMM UMETL NPOMYCKU.

Mpu ycTaHOBKe ceTeBbIX aApeCcOB AOMMKHbI BbINOMHATLCS CrieayoLmne npasmna:

* 3Ha4YeHne ceTeBOro agpeca ycrtaHaBnueaeTcs B npegenax 0-255;

* KOHTPOMMep, KOTOPbIN y4acTByeT B OOMeHe, He [OOMKeH UMeTb ceTeBoW agpec, paBHbii 0. Mpu N=0
KOHTPOJep NPOrpaMMHO OTKITIOYEH OT CETU, U HE pearMpyeT HU Ha Kakue 3anpockl BHELUHMX abOHEHTOB, HO NPU 3TOM
LLeNOCTHOCTb CETU COXpaHseTcs;

* MaKCMMarnbHOE YMCMO KOHTPOMEepPoB, 06beANHAEMbIX OOHUM CEFMEHTOM CETU, He JOJMKHO npeBbiwaTth 31.
Mpn ncnonb3oBaHUKM MarncTpanbHbIX YCUITUTENEN KONTMYECTBO KOHTPOINIEPOB HE JOIMKHO npeBbiwaTh 250;

* B OOHOW CETU HE AOMKHO ObITb ABYX UNK Gornee KOHTPOIEPOB, UMEILLMX OAMHAKOBbLIA CETEBOI afpec.
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5.3.2 Bo3amoxHocCTM o6MeHa uHdopmaLmen mexay KoHTponnepamu

ObmeH uHdopMaumen mexgy KOHTpOmnepamMy OCYLLUEeCTBMSIETCS Ha YpPOBHE BbIXOAOB W/WNW nMapameTpoB
hbyHKUMOHanbHbIX 6rOKOB.

WHnumnanusaumio obmeHa nHgopmaumen mMexay KOHTponnepamu rnpousBogUT MacTep-yCTPOMCTBO CeTU —
KOMNbIOTEP WNW JPYron KOHTpOnnep, nocbinas B CeTb CreuuanbHylo LUMPOKOBEeLLaTeNbHY0 KOMaHay O Hadvane
ceTeBoro obmeHa. KomnbloTep (Mnu ApYron KOHTpOMnep) SBASACb AMCNeT4epoMm ceTeBoro obmeHa, npoBOAWUT
CMHXPOHM3ALUMIO W KOHTpomnb Hag obmeHom no cetn. KoHTponnep (gucnetyep ceTeBoro obmeHa) [OImKeH
ucnonb3osaTb (PyHKUMoHanbHbIN 6ok LAN_SV(1).

®usmyeckas opraHu3auunsa ceTv NnpeacTasneHa B pasgene 5.2.
Mpw cBA3M dyHKUMOHAbHBLIX GNIOKOB Yepes ceTb MMeeTcs psg 0cobeHHoCTel:

* HenocpeacTtBeHHO CBs3bIBaTb (PYHKUMOHAmNbHbIE ONOKM Yepe3 CceTb Hemnb3s = AR, Takoh CBA3N
UCMNOMNb3yTCS ABa cneumanbHbIX yHKUMOHanNbHbIX 6rnoka: 6nok mHTepdencHoro BeiBoga LAN_OUT(04) n 6nok
nHtepdericHoro sBoaa LAN_IN(03).

* Ecnu BbIXOAHble curHanmbl Kakux-nvbo yHKUMOHAmbHBIX OGroKOB [OOSKHbI “fiepedaBaTbcs B Apyrue
KOHTPOSEpPbI, COOTBETCTBYIOLMNE BbIXOAbI (PYHKLMOHANbHLIX GrTOKOB MO CTaHAapTHOW MpoLeaype KoHUrypMpoBaHus
noaKmnyaTcsa K Bxogamn cyHKUMOoHaneHoro 6roka nHtepdercHoro Beisoga LAN_OUT(04):

* Ecnu kakne-nnbo dyHKUMoHanbHble 6roKn 0OHOro KOHTpOmepa AOJPKHbI NPUHUMATL CUrHanbl OT APYroro
KOHTponnepa, Ux BXOA4bl NO CTaHAAPTHOW KOHMUrypauum coeamHsATCA C Bbixogamu 6rnoka uMHTepdercHoro Beoaa
LAN_IN(03).

* OanH hyHKUMOHanbHbIM 6nok uHTepdericHoro Beoaa LAN_IN(03) opraHusyeT cBsi3b TONbKO C OOHWM
dyHKUMOHanNbHbIM  6riokom  MHTepdpencHoro BbiBoga LAN_OUT(04) ppyroro \ koHTponnepa. Ecnn  pgaHHomy
KOHTponnepy HeobxoaMMO CBA3aTbCA C HECKONbKMMW KOHTpomnnepamu, B Hem Heobxoaumo 3anporpammupoBaTb
HEeCKONbKO pyHKUMOHanbHbIX 6riokoB nHTepdencHoro Beoga LAN_IN(03).

« B dyHKkumMoHaneHoM 6noke wuHTepdernicHoro BBoga LAN_IN(03) ycraHaBnuBaeTca ceTeBOW afgpec
KOHTPOSEpa-UCTOYHMKA, T.€. TOro KOHTPOMepa, OT KOTOPOro GyAyT NonyYeHbl AaHHbIE.

* B kaXXQOM KOHTponfepe MOXeT ycTaHaBnmMBaTbCcs Noboe,4YMcrno PyHKUMOHaNbHbIX 6rT0KOB MHTEPdENCHOTO
BBOAa-BbiBoAA. Kaxabli KOHTpOMNnep MOXeT nepefaBaTtb B CETb NPON3BOSIbHOE KONMYECTBO CUIHAIOB.

B kayecTBe npumMepa Ha puc. 5.2 nokasaHa CBA3b OBYX KOHTPOMNNEPOB, NMetoLwux ceTeBble agpeca 05 un 11.

Mpw gaHHOM KOHUrypauuw:

1) Bxog 01 6noka aHanorosoro Beixoga 5-AOT(08) konTponnepa Ne1 yepes ceTb nogknoyeH k Boixoay 01
6noka cymmupoBanusa 01-SUMM(13)-02 koHTponnepa Ne2.

2) Bxoa 01 6noka norudeckoro UMW 6-OR(21) koHTponnepa Ne1 yepes ceTb nogkntoyeH K Beixogy 01 6noka
nornyeckoro M 2-AND(19) koHTponnepa Ne2,

Bonee nogpobHo 6ubnmoTeka n onucaHne yHKUMOHaMbHbIX 6MoKoB, B TOM Yucie 61okoB uHTepdercHoro
BoiBoga LAN_OUT(04) n uHtepcbencHoro Beoga LAN_IN(03) npeacrtaBneHbl B pykoBOACTBE MO 3KCMyataumm
MPMK.421457.005 PO2.

Kontponnep He2 Koutponnep Hel

Cerepon agpec He2 ‘\ Cetepon agpec Hel
- Kowutponep
HCTOMHHE N LAN_IN(D3) q

\01 dLAN.Diz=0. [1]]

02
MYHKUMOHANBHKI | | [020DEY=2. 03
GNOK HCTOMHHKR | {03 nBLK=5. o

04 SP_1=0. 06)

a
I3
o
s

01 offzet=0.

INP1 01

O O[O O
SS1515

02 gainl=1. 01| our
INP2 02|03 gain2=1.

o
=

E

0
05 MEM_1=0. 08

AND(19)

diN1 01
diN2 02

06 SP_2=0.
07 MEM_2=0. 1

B2 w oo alulnf—
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PucyHok 5.2 -/Cesi3b d8yx KOHmMpornepos Yepe3 ¢hyHKUUOHarbHble 610Kku uHmepghelicHoeo 88oda-8bi800a
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5.3.3 Bo3amoxHocTM o6MeHa uHdopmaLmen Mmexay KOHTponnepamMmm u KOMNbLOTEPOM

WHuumanusaumio obMeHa uHopMaumen Mexay KOHTponnepamu Npou3BOAUT MacTep-yCTPOWCTBO CeTM -
KOMMbloTep. B ceTu Bo3MOXHa CBA3b Mexay NoBbiM KOHTPOMNNEPOM U KOMMbIOTEPOM.
dusmnyeckasi opraHu3aumus ceTv npeacTasneHa B pasgene 5.2.

KomnbloTep MOXeT B3anMOAECTBOBaTb C KOHTPOMNEPOM Ha CneayrLwmnX YPOBHSAX:

- Ha YpPOBHE BXOA0B-BbIXOA0B hYHKLMOHANbLHOro 6roka,

- Ha ypoBHe nporpaMMuMpyeMbiX PerMcTpoB — napameTpoB (yHKUMOHanbHoro 6mnoka (cM. mogenb 6Gnoka
puc.4.5).

Mpn obmeHe uWHMOpMaLumen ¢ yHKUMOHanNbHLIM 6rOKOM ykasbiBaeTcs Homep 6roka, a npu obmeHe c
nporpaMMmpyemMbIMin pErMCTPaMu - HOMep perucTpa.

KomnbloTep noceinaeTt KOHTPONepy 3anpoc UM KOMaHAy v nosfyyaeT OT KOHTporepa COOTBETCTBEHHO OTBET
unn nopTeepxaeHve (cm. puc. 5.3). 3anpoc nockinaeTcd KOMMbIOTEPOM NPU  HEOOXOOUMOCTUN,. MOMYYNTb OT
KoHTponnepa (dyHKUMOHanbLHOro 6roka) Kakyto-nmbo nHopmMauuio.

3anpoc MAPAMETP Ne Per Mpr Iug Bx Bux NMpm OW OT
: Ov O 0OO0OQCOCeOo

114

OTeer

r

Qepy

ocy
Komanna

v
3ABOAHHA BWXIO o i
PB
MonTeepaeHue A
ATEEDH @ne
Y/ @H

r

Komnelotep

PucyHok 5.3 - Budbl coobujeHull Apu ces3u ¢ KoMnbomepom

Mony4uB 3anpoc, KOHTponnep roToBUT Tpebyemyto MHdOpMaLMIo U NepeaeT ee KOMMNbIOTepPY B Bue OTBETa.
KomaHaa nocblnaetcs KOMMNbIOTEPOM MPU HEOOXOAMMOCTM-M3MEHUTE NapaMeTpbl HACTPOMKK Bioka.
MonyynB KOMaHay, KOHTPONIEP €€ UCMONHAET.M NepeaaeT KOMMNbIOTEPY NOATBEPXKAEHWE.

KomMmnbloTep npu o6meHe uHchopmMaumen ¢ KOHTponnepaMmm MMmeeT psa BO3MOXHOCTEN:

» 3anpocuTb 3Ha4YeHne curHana Ha nodom,Bbixoae ntoboro 6rnoka B No6oOM KOHTposnepe.

* 3anpocuTb 3HadeHue nboro napamMmeTpa HacTpolikm noboro 6roka B NtO6OM KOHTpornnepe.

* NameHuTb 3Ha4eHne noboro napameTpa noboro 6rnoka B No6OM KOHTponnepe.

* OcyLLecTBNSATb NYCK/CTON LUAroBOM NporpamMmmei.

+ 3anpocutb Hanuune owuvbok B JGom KoHTponnepe. MNpu paboTe ¢ onepaTUBHbIMU MapameTpamu
KOMMNbIOTEP MOXET 3anpalumBaTb U UBMEHSATL T€ KE napameTpbl, KOTopble HabngaeT u n3MeHsieT onepaTtop, paboTas
C NVLIEBOW MaHenblo KOHTponnepa (CM. . 6).

5.3.4 BO3MOXHOCTM KOMOMHMpPOBaAHHOW oOpraHuM3auum obmeHa uHdopMauuen mexay
KOHTpoOnnepamMum u KOMNbLLTEPOM

KomburHupoBaHHast opraHm3alms obMeHa, 06beguHaeT Bce NpenmyLLecTsa ABYX NepBbIX cnocoboB ceTeBoro
obmeHa:

1) obMeHMHopMaLmed Mexay KOHTpornnepamMmmu (Yepes KOMMNbTEP),

2) 06MeH UHGOpMaLUMEN MeXay KOHTpOnnepamMmu 1 KOMNbTEPOM.

Jlornyeckas opraHusaLms KOMOUHUPOBAHHOIO OOMeHa Mo CeTU UMEET CreayLme BO3MOXHOCTU:

1) mpn obwmeHe, nHopmaumen Mexay KOHTpornepamu (KOMMbITep SBMSeTCA AWCMNeTYEepOM CEeTeBOro
obmeHa), - KOHTpOnepsl NepeaaT UHMOPMaLMIO MO CETU OT OOHOTO - APYrOMY C NMOMOLLIbIO (PYHKLMOHAarbHbIX Or10KOB
ceTeBOro obmeHa,

2) paHHasa nepefaBaemas MHopMaumsa (Mexay KOHTponnepamu) no CeTU oOkKasblBaeTcs OOCTYMNHOM U
KOMMbloTEpY.

Takum obpasom, KOMOMHMPOBAHHAsA opraHM3auns obMeHa NpeaocTaBnseT BO3MOXHOCTb CAeNaTh AOCTYMHON
uHGOpMauuo npu ceaHce obmeHa Mexay KOHTponnepamu cpasy HeCKONbKMM aboHeHTam CceTu: KOMMbTepy W
OLHOMY WM HECKOJbKUM KOHTpOsiepamM. YTo TeM cambiM COKpaLllaeT BpeMsi AOCTYyNa K AaHHbIM 1 nepuod obmeHa no
ceTu.
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5.4 KoMMyHMKaUWOHHBIe (hyHKLUN

CBsI3b KOMMbIOTEPA C CETbIO KOHTPOIIEPOB OPraHM3yeTcsl Ha TPeX YPOBHSIX: (OU3MUECKOM, MHEHOPMALIMOHHOM
U TPaHCTNOPTHOM.

®Pusnyecknii ypoBeHb NpeaHasHayveH Ans aNeKTpUYEecKor CBA3M Mexay KOMMbIOTEPOM M KOHTponnepamu. Ha
dusnyeckoM ypoBHe ncronb3yetcs uHTepdenc RS-485. duanyeckuin ypoBeHb OpraHusaumy ceTu npeacTaBneH B
pasgene 5.2.

WHpopmaLmoHHbIN ypoBEHb NpuaaeT nepegaBaembiM COOOLLEHNAM OnpeaeneHHbIn hopMmaT nepeaaBaemMoro
Kagpa: Ha nepepgatoLlein ctopoHe fobaBnsieT k coobLeHnsaM agpec yCTPoNCTBa, PYHKUMOHANbHBIA Ko onepauun u
6anTbl KOHTPOMbLHOM CYMMbl, @ Ha NPUWEMHON CTOPOHE BbiAENseT OaHHble W KOHTPONUPYET KOHTPOSbHYID CyMMy
coobueHns. Cmbicn coobLleHns Ha MHPOPMaLMOHHOM YPOBHE He pacluMpoBbIBaeTCS.

TpaHCMopTHbI  ypoBEHb  (HOPMUPYET  CMbLICITIOBOE  cCOAepXkaHue  COOGLeHUs Npu- hpepedade WU
pacLndpOBbIBAET CMbICI 3TOrO COOBLLEHUS MpY NpUeMe.

WHTepdenc KoHTpomnmnepa npedHasHaydeH ANsA nporpaMMmpoBaHns UM KoHurypuposaHus npubopa, Ans
UCMOMNb30BaHMA B KavecTBe YyAaneHHOro KOoHTponnepa npu paboTe B COBpeMEHHbIX CeTsx ympaBneHus u cbopa
nHopMauum (nprema-nepenaym kKomana n agaHHsix), SCADA cuctemax u T.0.

MpoTokonom ces3n no uHTepdency RS-485 asnsetca npotokonn MODBUS pexvm RTU (Remote Terminal
Unit).

Ona paboTel He06X0AMMO HaCTPOUTb KOMMYHWUKALIMOHHbIE XapaKTepUCTUKUyKOHTpONnepa Takum obpasom,
yToObl OHWM coBMajanu C HacTporkamy obmeHa AaHHbIMW KOMMbKOTEPa WM APYrMX KOHTPOMNepoB. XapaKTepUCTUKK
ceTeBOro obMeHa HacTpamBakTCs Ha COOTBETCTBYIOLLEM YPOBHE KOHDUIYpaLum, CM. pasgen 7.

MNMpy obmeHe No MHTepdENCHOMY KaHany CBA3MW, eCrn NPOUCXOAUT nepedada AaHHbIX OT KOHTporepa B CeTb,
Ha nMuUEeBOW NaHenu KoHTponnepa muraet uHamkartop IHT.

dopmupoBaHmne o6riacTu NporpaMmmMmmupyembix permcTpoB,KOHTponnepa npeacraBneHo B pasgene 5.4.1.

KonnyecTtBo 3anpalunBaemMbix perucTpoB He AOSMKHO npesbiwaTth 16y Ecnn B kagpe 3anpoca 3akasaHo Gonee
16 perucTtpos, kKoHTponnep MUK-51H B oTBeTe orpaHn4mMBaeT UxX KONMYECTBO A0 NepBbIX 16-TN perncTpoB.

Mpu nporpamMmupoBaHMK C KOMMNblOTEPA HEOOXOAUMO KOHTPOMMPOBaTb AMana3oHbl U3MEHEHUs] 3HAYeHWN
napameTpoB, yka3aHHble B Tabnuuax 4.1-4.2.

Ona obecnevyeHnss MWHMMaNbHOTO BpemMeHWIpeakuun Ha 3anpoc oT OBM B KOHTponnepe cyllecTtByeT
napametp - «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax 'koHTpomrnepa 1 Takt = 250 mkc». MuHMManbHo
BO3MOXHble TalM-ayTbl AN pa3nuMYHbIX CKOPOCTEN NpvBeAEHbI B Tabnuue 5.1:

Tabnuua 5.1 - Talm-aym kadpa 3arnpoca

Bpems nepegaum Tanm-ayT,
CkopocTb, 6ut/c Kagpa 3anpoca, B CUCTEMHbIX TaKTax
MCceK 1 TakT = 250 mkc

2400 36,25 135

4800 18,13 70

9600 9,06 35

14400 6,04 25

19200 4,53 20

28800 3,02 15

38400 2,27 12

57600 1,52 8

76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpemsi nepegauv kagpa 3anpoca - naketa u3 8-mu 6ant onpegenseTcs COOTHOLLEHNEM
(rpe: ogvH nepedaBaeMblt 6anTt = 1 ctapt 6uT+ 8 6MT + 1cTon 6uT = 10 GKT):

10 6uT * 8 GanT
Tnepepaum = 1000 * --------------------—- , MCeK
V 6ut/cek

Ecrnu HabnogaoTca YacTble cGou npu nepedadve OaHHbIX OT KOHTponmnepa, TO HeobXoaMMo YBEnuuuTb
3Ha4yeHWe ero Tamm-ayTa, HO Mpu 3TOM YYeCTb, YTO HEOBXOAUMO YBENMMUUNTL BPeMsi MOBTOPHOrO 3anpoca oT IBM, T.k.
BCeraa BpeMsi MOBTOPHOrO 3anpoca A0MKHO ObiTk GorbLie TaM-ayTa KOHTposepa.
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5.4.1 ®opmupoBaHue 06n1acTM NPOrpaMmMmpyemMbIX PErmcTpoB

Ha pucyHke 5.4 npuBedeH npumep pacnpegeneHnst 6asoBbiX agpecoB NapameTpoB (OYHKLMOHAMbHbIX
610KOB, YTO onpeaenseT ChOPMUPOBaHHYIO 06M1acTb NPOrpPaMMUPYEMbIX PETMCTPOB KOHTPONepa.

Bazoeelid anpec Bnoka N2 01

Bazoeelid agpec Bnoka N2 02 —»

Bazoeelil agpec Bnoka Ne 05

Basoswiil agpec bnoka Me 03

baszoswiil agpec bnoka Me 04

Bazoeelil agpec Bnoka Ne 06

PucyHok 5.4 — lNpumep pacnpedeneHus.b6a3o8bix adpecos napamempos

dopMUpoBaHME PEMUCTPOB OCYLLECTBNSETCANB. NPOLECCe NPOrpaMMUpPOBaHUS NMyTeM MPUCBOEHUS KaXaomy
¢hyHKLMOHanbHOMY Grioky COOTBETCTBYIOLLErO 6a30BOF0 a/ipeca napamMmeTpoB (CBOWCTB) B perMcTpoBoii o6nacTu.

MpucBoeHne 6a3oBoro agpeca NapaMeTPoB KaXAoro pyHKLMoOHanLHOro 6roka Npou3BoaMTCS Ha 2-M YPOBHE
nporpaMmupoBaHus (cMm. pasgen 7). Ona kaxgoro 6roka, HaunHasi ¢ nepBoro, ykasblBaeTcs ToNbko 6a30Bbii agpec
nepesoro cBowcTBa (gona ©OnokoB 6e3 cBOMCTB, Oa3oBble agpeca He BblAENATCHA), Nocneaywlme CBONCTBA
BbIAENSIOTCA aBTOMaTWYeCcKn, ANA Kaxdoro criedywowero 6noka 6asoBbii agpec 3anvcbiBaeTcs C YyY4eTOM yxe
cyuiecTByloLmMx agpecoB. Hanpumep: grsy1 6noka ¢ 4 ceBonctsamu nepsbivi agpec Oyanet 0, a onsa crnegylowero agpec
Oynet 0+4, TO ecTb ero cBovcTBa 6yayT 3aHUMaTh perncTtpbl ¢ 4 no N.

3T0 nosBonsieT 3adMKCUPOBaTb CBOWMCTBA GnoOKOB B PErMcTpoBoy o6nacti, U ux agpecauus (npsivasi) B
JanbHenweM He GyaeT 3aBUCETb OT N3MEHeHUIA caMol NPorpammbl.

KocBeHHasi agpecayusit(Homep 6noka — Homep napameTpa wnm HOmep BbIxo4a) 3aBMCUT OT HOMeEpa,
KOTOPbI NpucBauBaeTcst GNOKY, B NpoLiecce nporpaMMmpoBaHUs, U3MEHEHMe 3TOr0 Homepa, Hampumep, C Lerbio
U3MEHWNTb MOPSAOK BbINONHEHUS, PYHKUMOHanNbHbBIX Gnokos, Gyaet TpeboBaTb n3meHeHus HacTponkm B SCADA-
cucTeme.

5.4.2 MODBUS npoTokon

5.4.2.1 ®opmar 6anTa, KOTOPbIN NPUHMMAETCA U NepefaeTCA KOHTPoNNnepamMm creayroLWwmn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (kLeast Significant bit) mnagwun 6uT nepegaeTcsa nepsbIM.

Kagp coobuieHusi npotokona Modbus:

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

F'oe k<16 — konMyecTBO 3anpalumMBaemMblX perncTpoB. Ecnv B kagpe 3anpoca 3akasaHo 6onee 16 perncTpos,
koHTponnep MNK-51H B oTBeTe orpaHnymMBaeT UX KONMYeCTBO A0 nepsbiX 16-TM perncTpos.
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5.4.2.2 Device Address. Agpec ycTponcTBa

Anpec koHTponnepa (slave-yctpoictea) B cetu (1-255), no kotopomy obpaiaetcs SCADA cuctema (master-
YCTPOMCTBO) CO CBOUM 3anpocoM. Korga yaaneHHbIi KOHTpPOMnep MocbifaeT CBOW OTBET, OH pasMellaeT 3ToT Xe
(cobCTBEHHbIN ) agpec B 3TOM rorne, YTobbl master-ycTponcTBO 3Hano kakoe slave-ycTpoincTBO OTBEYaeT Ha 3anpoc.

5.4.2.3 Function Code. ®yHKUMOHaNbHbLIA KOA4 onepauun

KoHTtponnep MMUK-51H nogaepxueaet cneaytowme dyHkumn npotokona Modbus RTU «Mukpon»:

Function DYHKUMA MeTopn agpecauumn
03 YteHue pernctpa(oB) (Ne+1) Henpsvas agpecauns
04 YteHne napameTpos(Ne+1) Henpsimag agpecalus
16 3anuncb napameTpos Henpswmas agpecauvs
65 3anuncb napameTpos Mpsamas agpecaums
74 YTeHne napameTpoB Mpsamas agpecauus
80 VHuumanusaumsa obmeHa no cetu
81 O6MmeH no cetn

KoHTtponnep MWK-51H nogaepxueaeTt cneaytowme dyHkummn npotokona Modbus/RTU «Modicon»:

Function DYHKUMA MeTon agpecauuun

03 UrteHne 1 3anucbk napameTpos (Ne+1)* Henpsimas agpecauus
YteHune pernctpos (Ne+200)**

16 3anucb NnapameTpoB Henpsawvas agpecauus
65 3anucb NnapameTpoB Mpsamas agpecauus
74 YUteHne napameTpos [psimas agpecauus
80 MHnumanunsaumsa obmeHa no cetn
81 O6meH no cetn

MoppoObHbIn hopmaT hyHKLMOHANBHBIX KOAOB Onepauvn IpeAcTaBneH B pasgene 5.4.4.

* N YTeHus/3anucy 3Ha4YeHui napameTpoB O6OKOB, HE06X0AMMO MCNONb30BaTb CreayoLLyto hopmyny:

MopspkoBbIN HOMmep 6noka*256+(1+((Homep napameTtpa 6noka -1)*2))=Peructp ureHus/3anucu
cBoMCTB Onoka

Hanpumep, ecnu HeobGxoaMmo cuuTaTh/3anncatb 3HadeHue napameTpa SP (Homep ceoncTtBa 12) 6Grnoka
USER(63) ¢ nopsgkoBbiM HOMEPOM 2, TO No hopMyrne:

2*256+(1+((12-1)*2))=535
** INA YTEeHUs1 3HaYEHUIA BbIXOA0B BIOKOB, HEO6XOAMMO UCMONBb30BaTh CReayLLyo hopmyny:
MopsakoBbI Homep Groka*256+(Homep Bbixoga 6noka +200)=PerucTp 4teHns Bbixoga 6noka

Ecnu Bbixoa O6noka — BEWECTBEHHbIA, TO 3TOT BbIXOL pe3epBUMpYeT 2-a perncrpa, paccMoTpuMm npumep,
Heo6XxoaMMO paccuuraTb BCe perucTpbl Ans Bbixo4oB dyHKUMoHansHoro 6roky AIN(05) ¢ nopsigkoBbiM HOMepoMm 1, TO

no dopmyne:
Bbixon dErr: 256+1+200=457;
Bbixog dMAX: 256+2+200=458;
Bbixog dMIN: 256+3+200=459;
Beixog OUT.SCAL: 256+4+200=460;
Bbixog OQUT: 256+(5+1)+200=462
,rae (5+1) - 5 - Homep BbIxoga OUT;

1 — Bbixog OUT.SCAL — BeLLeCTBEHHbIV U PE3EPBUPYET 2 PETUCTPLI.
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5.4.2.4 CRC Check. lNone 3HaYyeHMs KOHTPONBLHON CYMMbI

3HauyeHne 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLLbIO LMKNMYeckoro usbbitovyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHus coobuieHuns (address, function code, data) nepepatoLiee YCTPONCTBO pacCynTbIBAET
CRC «koa u nomewjaetr ero B KoHel coobuleHus. lNpuemHoe ycTponcTBo paccunTtbiBaeT CRC kog npuHATOro
coobueHnsa u cpaBHuBaeT ero ¢ nepeaaHHbiMm CRC kogom. Ecnu CRC kog He coBnagaet, 37O O3HayaeT 4To uMmeeT
MECTO KOMMYHUKaLMOHHas olmbka. YCTPOWCTBO He BbINOMHAET AENCTBUMI U He JaeT OTBeT B cryyae obHapyxeHus
CRC owwmbku.

MocnenosatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6uTt) egmnnuamm (FFFFh).

. Uckntovatowee UM ¢ nepebivn 8 61T Garita coobLueHus n cogepxxumbim CRC  perinctpa.

. CoBur pesynbTarta Ha oavH 6uT BNpaso.

. Ecnu coeuraembin 6ut = 1, ncknovarowee UMW cogepxxumoro pernctpa ¢ A001h 3HaueHnem.

. Ecnn casuraemblin 6uT Hynb, NOBTOPUTL LWar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 caBuros He ByayT MMETb MECTO.

. Ucknrovatowee U co cneaytowmmmn 8 6ut 6anta coobuieHms n cogepxmmbiM CRC peructpa.
. MoBTOpATH Warn ot 3 0o 7 noka Bce 6anTbl coobLyeHns He obpaboTataTes.

. KoHeuHoe copgepxvmoe pernctpa 1 6yget 3HaueHNMeM KOHTPOSbHOW CYMMbI.

OONOODPAWN -

Korga CRC pa3smelyaeTcs B KoHUe coobuennsi, Mnagwmii 6ant CRC nepenaetcs nepsBbiM.

5.4.3 Mpumep pacyeTa KOHTPOJSIbHOU cyMMbI (CRC)
Mpumep pacyeTa KOHTPOMBLHOM CyMMbI Ha A3blke CUL:
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; //»initialize crc

while ( number_ byte>0 )
{
crc = *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc *= O0xA001; // crc XOR with 0xA001
}

else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number_byte--; // adjust byte counter

}

return (crc); // final result of crc

}
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5.4.4 ®opmaTt PyHKLMOHANbHbLIX KOAOB onepauuun

5.4.4.1 YrteHue 3HauYeHUA Bbixoaa pyHKLMOHaNbLHOro 6noka (agpecauuns Henpsimas)

®PyHKUMOHanNbHbLIA Koa onepauum 03

03 Read Output Reg Indirect Address

QUERY
3anpoc
Field Name

Device

Function

NumBlock

block_num

NumOutput

out_num

QuantityHI

quantity

QuantityLO

CRC_LO

(N[O |WIN|~

CRC_HI

loe, 1,2,3 ... - Homep GawiTa;
quantity — konn4yecTBo perncTpoB (4BYX GanTHbIX);
QuantityByte — konnyecTBO 3anpalumBaeMbiX 6aNT AaHHbIX (3aBUCUT OT TUNA AaHHbIX).

RESPONSE

OtBeTt

Field Name Field Name

type INT type FLOAT, TIME
1 Device Device
2 Function Function
3 QuantityByte QuantityByte
4 DataHI DataHI (WordHI) 3
5 DataLO DatalLO (WordHI) 2
6 CRC_LO DataHI/(WordLO) 1
7 CRC_HI DataLO (WordLO) 0

5.4.4.2 YrteHue napameTpoB (Henpsimasi agpecauus)
dyHKLUMOHanbHbIN Kop, onepauuu 04

04 Read Property Reg Indirect Address

QUERY
3anpoc
Field Name

Device

Function

NumBlock

block_num

NumProperty

prop_num

QuantityHI

quantity

QuantityLO

CRC_LO

O IN[OO|Oa|Ah|WIN|[-~

CRC_HI

RESPONSE
OfBeTt
Field Name

CRC.LO

CRC_HI

Device

Function

QuantityByte

DataH]I

DatalLO

DataH]I

DatalLO

CRC_LO

OC|o|N[ofa| MW [N |~

CRC_HI

Mpumeyanwue. lNpu ncnomnb3oBaHun npotokona obmeHa Modbus RTU (ctaHgapt "Modicon") ana 4teHus
CBOWCTB M BbIXOZ0BOMTOKOB UCMOMb3yeTcs Tonbko hyHkums "03":
- Ons YTeHus ceoicTB — B napameTpe NumOutput nponuckiBaeTcs agpec,
- ANsi YTeHWs BBIXOZOB — K agpecy Heobxoammo npubebisaTe Yncno 200.

Field Name

Device

Function

NumBlock

NumOutput

QuantityHI

QuantityLO

CRC_LO

O IN|[O|OaA AW IN|[-

CRC_HI

block_num

out_num (<200 — yteHue cBowicTB, 2200 — YTeHne BbIXOAOB)

quantity
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5.4.4.3 3anucb napameTpoB (Henpsimasi agpecauus)
®PyHKUMOHaNbHbLIA Koa onepauuu 16

16 Write Property Reg Indirect Address

QUERY
3anpoc

Field Name

Device

XX

Function

16

DataAddressHI

block_num

DataAddressLO

prop_num

DataQuantityHI

0

DataQuantityLO

ByteQuantity

(N[O |WIN|~

DataHI

DatalLO

DataHl

DatalLO

CRC_LO

CRC_HI

2
4
XX
XX
XX
XX
XX

XX

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

O N[O [W|IN]|=-

CRC_HI

5.4.4.4 3anucb napameTpoB (NpsiMas agpecalus)
dyHKLUMOHanbHbIN Kop, onepauuu 65

65 Write Property Reg Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

ByteQuantity

(N[O~ |WIN|-~

DataHlI

©

DatalLO

—_
o

DataHI

—
N

DatalLO

—
N

CRC_LO

—
w

CRC_HI

RESPONSE
OTBet

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

O |N|[oOo[O[~[W|N|=

CRC_HI

LIZANTAN.COM



https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-51n

8-800-511-09-43
mlizantan@yandex.ru

34

5.4.4.5 YteHue napameTpoB (npsimas agpecauus)
®PyHKUMOHaNbHbLIA KoA onepauuu 74

74 Read Property Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

QuantityHI

QuantityLO

CRC_LO

O (N[ [WIN|-

CRC_HI

80

5.4.4.6 UHuumanmsauma obmMeHa no ceTn, oOMeH no ceTu

RESPONSE
OTtBeTt

Field Name

Device

Function

QuantityByte

DataHI

DatalLO

DataHI

DatalLO

CRC_LO

OO N[O |[hjW N~

CRC_HI

®dyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

InitEXCHANGE

QUERY
3anpoc

Field Name

Device

Function

NumBlockLanHI

NumBlockLanLO

QuantityHI

QuantityLO

CRC_LO

O[N] IN|-~

CRC_HI

'ne: «NOT USE» - npon3BonbHOE 3Ha4YeHMe.

XX

80
block{num
0
NOT USE
NOT USE
XX

XX

81

EXCHANGE

RESPONSE
OTBeT

Field Name

Device

Function

NumBlockLanHI

NumBlockLanLO

DataQuantityHI

DataQuantityLO

ByteQuantity

1DataHI

1DataLO

1DataHI

S afOo|jo|N[ofO || |IN|=

S |lo

1DatalLO

53

12DataHI

54

12DataLO

55

12DataHI

56

12DataLO

57

CRC_LO

58

CRC_HI

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

XX
XX
XX
XX
XX
XX

LIZANTAN.COM
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5.4.4.7 3anucb CUCTEMHbIX PErMcTpoB
®PyHKUMOHaNbHbLIA Koa onepauuu 13

13 Write SYS registers

QUERY RESPONSE
3anpoc OtBer
Field Name RUN PROGRAM Field Name
1 Device XX XX 1 Device
2  |Function 13 13 2  |Function
3 |DataAddressHI |0 0 3 |DataAddressHI
4 |DataAddressLO [xx XX 4  |DataAddressLO
5  |QuantityHI 0 0 5  |QuantityHI
6 |QuantityLO OxFF 0 6 |QuantityLO
7 |CRC_LO XX XX 7 |CRC_LO
8 |CRC_HI XX XX 8 |CRC_HI
Aapec KomaHpa 3Hau CocTosiHne
DataAddressLO |Command QuantityLO |[State
1 PRG_STATUS OxFF RUN
Pexum paboTb! 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelueHue nsmMeHeHust OxFF Enable
3 LOAD(RAM)
3arpyska nporpaMmmbl
4 SAVE(EEPROM)
CoxpaHeHnne B8 EEPROM
5.4.4.8 YTeHMe cUCTeMHbIX PerucTpoB
®DyHKLUMOHanbHbIA Kop onepauuun 77
77 Read SYS registers
QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name
1 |Device XX 1 Device XX
2 |Function 77 2 Function 77
3 |DataAddressHI 0 3 |QuantityByte 04
4 |DataAddressLO XX 4 DataHI
5 |QuantityHI 0 5 |DataLO
6 |QuantityLO 2 6 DataHI
7 |ICRC_LO XX 7 DataLO
8 |CRC _HI XX 8 |CRC LO
9 |CRC_HI
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6 OnepaTuBHOE ynpaBrieHue

6.1 OnemMeHTbl onepaTUBHOrO ynpaBreHunsA

[ns nyywero HabnogeHus 1 ynpaBneHns TexHonorndeckum npoveccom koHntponnep MUK-51H obopynosaH
aKTUMBHOW YeTblpexpas3psigHou uudpoBon mHaukauven. [ns oTobpaxeHus M3MepseMon BenuyuHbl UCMOoNb3yeTcs
ancnnen NMAPAMETP, zapgaHHon Toukm - ancnnen 3ABOAHHA, 3HaveHns ynpasnsollero Bo3gencTsms - gucnnen
BUXIA. JvueBas naHenb KOHTPOMnepa COOEPXMT HeoOXoOUMOE KONMUYECTBO KnaBuW  OOCMNYXMBaHUS W
CUrHanmM3aLMoHHbIX CBETOAMOAHbBIX WHAMKATOPOB ANS Pa3NUYHbIX CTaTYyCHbIX PEXUMOB W CUrHanoB. BHewHun Bug
NVLEBON NaHenu 1 3aNeMeHToB onepaTuBHOro ynpasneHus koHTponnepa MUK-51H npueegeH Ha puc. 6.1.

HasHaueHuns1 aneMeHTOB onepaTuMBHOro ynpasneHus koHTpornnepa MWK-51H — gucnnees, cBeTOAMOAHbLIX
WHAMKaTOPOB M KNaBuLL NpuBeAeHo B pasaenax 6.1.1-6.1.3.

Ouecnnen KAHAIN

L
Oucnnen
NAPAMETP b e

O o . o
Oucnnen

BABIAHHS < . @ @ @
CseToanoaHble
@ @ @ WHAMKAaTOPbI

Oucnnen
BVIXI,EI,/

PucyHok 6.1 - SriemeHmbI orepamugHo20 yrpasneHusi

6.1.1 Ha3HavyeHue gucnnees nuueBoW nNnaHenu

Oucnnen HasHauyeHune gucnnesn

o NIAPAMETP B pexvnme PABOTA vHANWLMPYET 3HAaYeEHME BbIGpPaHHON M3MEPSEMON BEMNWUYMHBI, perynupyemom
BENWUYUHEI U T.N.

B pexume NMPOTPAMMUPOBAHWE nHamumpyeT HoMep BbIGpaHHOro napameTpa.

e 3ABOAHHA B pexvme PABOTA  unHAMUMPYeT 3HayeHue 3adaHHOM TOYKM BbIOpaAHHOIO  KOHTypa
perynvpoBaHvna UAW»3HaYeHne 3adaHHOM TOYKM BbIOpaHHOWM LIAroBoW NporpamMmMbl Unu gpyroe
3HayeHne TEXHONOrM4YEecKoro napameTpa.

B pexume TIPOTPAMMWPOBAHWE nHanumpyeT 3HadeHne napaMeTpa nporpaMmMuUpoBaHnst Unm
KOHUrypaLmm.

e BUXIO B¢ pexkume PABOTA uvHOnuMpyeT 3HayeHue ynpaBnsiowero BO3AEeNCTBUS, NOAaBaemoro Ha
@HanoroBbIN WAN UMMYNbCHBIA BbLIXOA YCTPOWCTBA WMM CUTHam MONOXEHWUS WUCMONHUTENbHOrO
mexaHu3ma (B %) BelbpaHHOro perynstopa. MIHAMUMpyeT 3HayeHne ynpasnsiowero Bo3aencTems
3ajaTuvKa BblbpaHHON NoNb30BaTENbCKOV NaHenn MHAMKaUmMn 1 ynpasneHus.

B pexume T[MPOrPAMMUPOBAHME Ha [aHHbIA  gucnnein  BbIBOOAATCS  3HAYEHUS
BCMOMOraTernbHbIX NapamMeTpoB.

e KAHAN B pexume PABOTA uHavMuupyeT HoMep BbIOpaHHOroO kaHana perynsitopa, LaroBow nporpaMmbl,
HOMep MoNb30BaTENLCKOW NaHenu.

B pexvume NPOMPAMMUPOBAHUME nHanumpyeT HOMep YpOBHS NpOorpamMmmMupoBaHus.
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6.1.2 HasHa4yeHue cBeTOANOAHLIX UHAMKATOPOB

UnpukaTtop HasHayeHune nHgukaTtopa

e Per Ceetutcs, ecnu BblbpaHa maHess UHOUKauuu U yrnpaeneHusi peeynsmopom (PID(60),
PID_CAS(61), PID_IMP(62), D_PID(95) unu D_PID_1(96)).

lMepekroueHne HoMepa perynaTopa OCyLLEeCTBASeTCA ¢ NoMoLLbo knasuw “NekH T n “NekHd*.
MakcrMmanbHoOe KonnyecTBo perynaTtopoB 3agaeTcsi Npy nporpaMmMmmpoBaHun (He 6onee 9).

o [Mpr CeeTtutcs, ecnu BblbpaHa mnaHesb UHOUKauuu U yrpaeneHusi waeoeol mnpozspammol (m.e.
yHKYuoHarnbHeIM 6riokom TM_PRG(57)).

MepeknioyeHne HoMepa LLAroBoi NPOrpaMMbl OCYLLECTBASIETCH ¢ NOMOLLbo knasuww “NekH ™™ u
“NekH*“.

o lHp CeeTtuTcs, ecnu BolbpaHa rosib3o8amerisckas naHess uHOukauuu u ynpasieHus. WHdopmaumns
W ynpasneHne onpeensloTcs nonb3oBaTernieMm npu nNporpamMMyMpoBaRvu, B YHKLMOHaNbHOM
6noke USER(63).

e Bx CeeTuTtcs, ecnu BblbpaHa naHesnb UHOUKayuu 8xo008 hyHKLMOHaNbHbIX,6r10KOB.
e Bux CeeTuTtcs, ecnu BblbpaHa naHesib UHOUKayuu 8bixo008 PyHKLMOHaNbHbIX GrIOKOB.
e Mpm Ceetutcs, ecnu BblbpaHa naHens UHOUKauul U  pedakmuposaHusi  rnapamempos

PyHKUMOHaNbHbIX 610KOB. (CM. Takke n.7.2.1.4).

o OLL Ceetutcsa B pexume NMPOMPAMMUPOBAHUME v muraet B pexume PABOTA npu Hanuumm
oLINBOK MporpaMmMmnpoBaHusi.

e OT Ceetutca Tonbko B pexume NMPOMPAMMUPOBAHWME, ecnn cywecTByeT CUCTEMHbIA uUnn
nporpammupyembin OTKA3 (cm. pasgen 7.2.1.7 = KOHTpOmnb OTKa30B).

° b CBeTuTCs, ecnv Wwaroeasi nporpaMmmMa HaxeauTcs B pexume "pabota”.

ol CeeTuTtcs, ecnu waroeas nporpammMa HaxoauTCsB pexume "oxunaaHue" nnm "octaHos".

om CeTuTCH, ecnu warosas nporpaMmMa HaxoauTcst B pexume "cton" nnum "koHew, nporpammel”.

o KY CeeTuTCH (B 32aBUCUMOCTM OT BbIODpaHHOW CTPYKTYpbI perynsatopa), eCnv perynstop HaxoauTcs B

KaCKkagHOM peXXume ynpaBrieHus.

o JIY CBeTuUTCS, €cnu peryfsaTop HaxoaWUTCs B NOKaNbHOM PEXUME yrpaBreHust.

o PY CeeTtuTtcs, ecnu perynaTop HaxoguTCA B PYYHOM peXume ynpaBlieHuA, U He CBeTUTCA, eClin
perynaTop Haxogutca B aBTOMaTU4ECKOM peXXumMme ynpaBrieHUA.

o CY CBeTunTCH, ecnu perynarop HaxoauTCs B Criefswem pexume ynpaenenus (tracking).

e Pb Ceetutcs, ecnu koHTponnep MUK-51H Haxoauntca B pexume PABOTA

e MP Ceetutcs, ecrniu koHTponnep MUK-51H HaxoauTcs B pexxume MPOMPAMMUPOBAHUE.

o IH MwuraeT, ecnu npoucxoavT nepegada AaHHbIX N0 UHTEPEENCHOMY KaHarny CBS3N.

e A (oucnnen CBeTunTCH, /€ecnun 3HaveHne BbiOpPaHHON U3MePSIEMON BENUYMHBI NPEBbLILIAET 3HAYEHME YCTaBKM
NMAPAMETP) curHanmsaumm oTknoHeHus MAX.

e V (aoucnneu CeeTturcs, ecnu 3HayeHue BbIOpaHHOW M3MEPSIEMON BENMYMHbI MEHbLUEe 3HAYEeHUs YCTaBKM
NMAPAMETP) curHanusaumm oTknoHeHnst MIN.

e A (aucnnen CeeToamoaHbIi uHamkaTop coctosiHus kntoda BOJIbLUE nMnynbCcHOro mnv Tpexno3unLMoHHOro
BUXIA) perynatopa. CseTutcsa npu BkrtodeHHoM krtode BOJIbLLE.

e V (aucnnen CBeToauoaHbIN MHAMKATOp COCTOoAHUS kntoda MEHBLUE umnynbCHOro nnv Tpexno3vumMoHHOIro

BUX1O) perynatopa. CBeTuTca npuy BkNto4eHHOM kniove MEHbBLLE.
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6.1.3 Ha3HauyeHue knaBuLl

KnaBuwa

HasHa4yeHue knaBuLIKN

e [U] MeHrO

B pexvnme PABOTA C NOMOLLbIO OAHHOM KMaBULLM OCYLLECTBIISETCS MepekrtoyeHne naHenen
PEXUMOB MHAMKALMM 0003HAYEHHbIX CBETOAMOAHLIMU WMHAMKATOPAMW, PaCMONIOKEHHbIMU Nog
ancnneem 3ABOAHHA. Kaxpoe Haxatue knaBuwm MEHKO npuBOoaMT K nepeknoyeHuto Ha
crnepfyloLWmMn cnpasa nHaukatop (U T.4. Mo Kpyry) - cMm. puc. 6.2:

oT
-

Per Mpr
S

lna Bx Bwux Mpm Ol
i m— S —

PucyHok 6.2 - [Nopsidok nepeknoyeHUss UHOUKamopoe8 peXUMos

B pexnme TMPOTPAMMUPOBAHME paHHas knaBuwa BbINOMHAET QYHKLUUIO OTMEHbI
BbIMOMHEHHbIX 4ENCTBUI, onepaLumm.

e [¢] Beig

KnaBuwa npegHasHayeHa Ans noaTBepXAeHWs BbINONHAEMbIX AEWCTBWUWA, onepaumi n ans
dukcaumm BBOAMMBIX 3HaYeHW. Hanpumep, noaTBepxAeHUE Mnepexoaa U3y, aBToMaTUHeCcKoro
pexuma paboTbl B peXuM py4yHOro ynpaBneHuss u obpartHo, dumkcauus BBoga M3MEHEHHON
3ajaHHON TOYKW, NPOABWXXEHME MO YPOBHSIM NPOrpamMMUPOBaHMS U T.M.

o [Nekn 1]

KnaBuwa npegHasHaveHa AnNsi M3MEHeHWUs MHOULMPpYeMoro kaHamas(Bxoga, perynsaropa, wwara
LIaroBoW MporpamMmbl) B CTOPOHY YyBenuyeHusi. B pexunme KOHMUrypupoBaHWs MCNonb3yeTcs
ANsi HACTPOWKM YCIOBUI NEPEXOA0B LLIAaroBow NporpaMmbl.

o [NekH 4]

KnaBuwa npegHasHadeHa [nAs U3MEHEHUs MHONUNUpyemMoro KaHana (on,ua, perynartopa,
Laroson I'IpOFpaMMbI) B CTOPOHY YMEHbLUEeHUA.

e [P/A]

e Kaxpoe HaxaTue KNaBuLIM Bbi3blBAET. Nepexon perynatopa M3 aBTOMaTU4eCKOro
pexvma paboTbl B PeXXMM PYYHOTO ynpaBreHnsl U ebpaTHO (COBMECTHO C HaxaTueM KraBuLUu
[¢¥], ana noaTBepXAeHUs BbINOSHEHUS ONepaLn nepexoaa).

Takke, ecnv BblbpaHa naHerb WHAMKALMW COCTOSHWA LLIArOBOW MpOrpammbl, 3TON

KnaBwWLUEN MOXHO NEPEBECTU LLAroBy NporpamMmy B pexuM "pabota”, "oxuganve” unu "cton”.

e [3aBa.]

KnaBuwa npegHasHayeHa ans Bbi3oBa MHONLMPYEMOro 3HaYEHUsI BHYTPEHHEN 3aAaHHON TOYKM
ANs pefakTMpoBaHWA NN ARA NEPEKIYeHN PEXMMOB 3aAaHHbIX BENUYUH.

e [A] 3Hau.

KnaBuwa "Gonbwe". {lpn Kakgom HaxaTuyM 3TOM KNaBWWKM OCYLLECTBNSAETCH YBENUYEHMWE
3HaYeHU, 3adaHHOM, TOYKM, BbIXOGHOrO CUrHana ynpasreHus (ynpasnsioliero BO3QencTBus)
UNM 3HayeHnss usMeHgemoro napameTpa. lpu yaepXvBaHUM 3TOW KNaBULLIM B HaXKaToM
NOMOXEHNN yBENUYEHNE 3HAaYEHNI NMPOUCXOAUT HENPEPLIBHO.

e [V] 3Hau.

Knasuwa "meHbuwe". [py kaxgom HaxaTum 3TOM KNaBULLIM OCYLLECTBMSETCS YMeHblUleHue
3HayeHUn, 3a4aHHOW TOYKW, BLIXOLHOMO CWrHamna ynpaeneHust (ynpaBnsollero BO34eNCTBUSA)
UnNu 3HadeHusi mnaMeHsiemoro napametpa. [lpu ygepxuBaHWUM 3TOM KNaBUWKM B HaXaTom
NonoXeHNn yMeHbLUEHWEe 3Ha4YEeHUn MPOUCXOaUT HENPEPbLIBHO.

M3meHeHne 3Ha4yeHun BbIBOOAVMMbIX Ha pas3nuyHble aucnneu (UmMdgpoBble MHAMKATOPLI) NpeAcTaBneHo Ha

pucyHke 6.3:
Oucanei [ Ap————
napPaMETE | 01 _1 11 I_
3ABLAHHA U
ManfeHeHUe aHaveHuUl NapaMenpos
Oucrnen MpU Haxamuu credyiowlx knasuw,
BANIE, T a matoxe ux koMBUHALUII:

onHokpaTHoe Hamate MWW
HaMaTHe © yaepxaHiem AV
HaxaTie ¢ yaepwarven AW +3asn. —

Pesumel
YCKOPEHHOr
M3MEHEHWA

HEaKaTHE C yaepRaHnemM AV pip

PucyHok 6.3 - ismeHeHue 3HadyeHul Ha pasnnuyHbIx oucrnesx
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6.2 OnepaTuBHOe ynpaBrieHMe KOHTypaMu perynupoBaHus

6.2.1 OG6wwue npaBuna

[ns Toro 4To6LI BECTU onepaTMBHOE ynpasneHne KOHTYpoM perynuposaHus koHTpornnep MUK-51H gormxkeH
6biTb nepeseeH B pexum PABOTA. Tak xe fomkHa 6biTb BbibpaHa naHenb WMHAMKaLUWM PerynsaTopoB — CBETUTCS
nHamkatop PEI.

B koHTponnepe MoxHO opraHm3doBaTb OT 0 40 9 KOHTYPOB perynmpoBaHus.

OnepaTvBHOE ynpasreHue BefeTcs no n3bupaTtenbHOMY NPUHLMNY: BbIGMpaeTca HOMep KOHTypa W A4S Hero
KOHTPONUPYIOTCA U U3MEHSIOTCS PEXMMbl, NapamMeTpbl U CUrHanbl. VIcknioyeHne cocTaBnseT NuLb KOHTPOMb OLNBOK,
KOTOPbI BeAeTCA AN BCEro KOHTponnepa B Liernom.

6.2.2 JluueBas naHenb

JlnueBasa naHenb npegHasHavyeHa ANS onepaTMBHOMO YNpaBreHUs KOHTYpamu PEeryavpoBaHUSA U COOEpPXUT
HeobxoavMble CBETOAMOAHbIE, UM POBbIE MHANKATOPLI 1 KraBuaTypy.

JInuesas naHenb koHTponnepa MUK-51H B pexvme onepaTMBHOro ynpasRAeHUs KOHTYpaMu perynupoBaHust
npencrasneHa Ha puc.6.4.

Howmep perynstopa, l-VHankaTop
LLaroBou nporpamMmbl / PEI (Manens
h T perynsTopos)
Nnonb30BaTeNbCKON

naHenu Per MNr |NA Bx Bux Mpm OW OT

Tekywiee 3HaveHue
perynvmpyemoro

rlAPAMETP ow G 6 O O e~ L MhaunkaTopbl
l Qny  Nekw. Ho  3Hay. pexumon
Opv D yrnpasneHus
.cv .
O

BUXIA

napametpa 3AB“A”“" . ‘N°KH 335" B Bin  3nau.
| \_-DQ 00O
— ».

3HauyeHne 3amaHHoN

TOYKN
3Ha4yeHune BkntodeHus BknoveHus Knasuwun
BbIXOAHOrO cuUrHana  gnipuya MEHBLIE kntoua BONbLUE
perynaTopa MUMMNYNbCHOTO MMMYNbCHOro
perynsitopa perynsitopa

PucyHok 6.4 - Jluyesasi naHesb 8 pexumMe ornepamusHo20 yrpaseeHusl KOHmMypamu peaynuposaHusi

OgaHopaspsigHbid gucnnen "Ne" — KOHTYp - nokasbiBaeT HOMep KOHTypa perynsitopa, ¢ KoTopbiM pabGoTaeT
oneparop.

Ha yeTtbipexpaspsagHein aucnnen,[JAPAMETP BbiBoguTCS Tekyllee 3HayeHue perynupyemoro napametpa.
[Ba cBetoanopHbix vHaukatopa, Y/ 1 A B 3TOM rpynne CUrHanuMa3unpyrloT o cpabaTbiBaHWM CUrHanmm3auun BbiXxoAa
WHAMUMPYEMOro napametpa 3a yCTaBku "MeHbLue" unm "6onbiue”.

Ha yeTbipexpaspagHbin aucnnei SABOAHHA BeiBoANTCS TekyLlee 3Ha4YeHne 3aaHHOM TOYKM.

Ha TpexpaspagHold aucnnen BWXIO BbiBoguTcA 3HaveHue curHana Ha Bbixode perynaTtopa. [Ba
cBeToauoaHbIX MHAWkatopa. ¥ 1 A B 9TOW rpynne curHanMaupylT o cpabaTbiBaHMM BbIXOAOB UMMYSbCHOIO
perynaTopa B HanpasreHuy "MeHbLue" nnu "éonbLue”.

YeTbipe cBeTOAMOAHBLIX MHANKATOPA «PEXMM YNpaBreHUs» ykasblBaloT, B KAKOM pexnme paboTaeT KOHTYp:
KY — kackagHoe ynpasrneHue,
JI¥.< nokanbHoe ynpaBneHwue,
PY = pyyHoe ynpaBsneHwue,
CY — cnepsiwee ynpaBneHue.

Jlnuesas naHenb MMeeT 8 KMaBuWL, C MOMOLLbIO KOTOPbLIX BEAETCS ONepaTVBHOE YNpaBMEHWE KOHTypamu
perynmpoBaHus.
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6.2.3 NameHeHne pexxumoB pabouero ypoBHsi, ypOBHU 3aliuThbl paboyero ypoBHs

Ha paboyem ypoBHe BO3MOXHO M3MeEHeHWe pexuma paboTbl perynatopa — OCyLeCTBMeHWe nepexoga w3
aBTOMAaTM4YeCKOro pexumMa ynpasneHusi (kackagHoli — KY n nokanbHbin - JIY) B pydHon pexum ynpasnexus (PY) u
obpaTHO, OCYLLEeCTBNATb M3MEHEHNE 3HAYeHNs 3a4aHHON TOYKW, U3MEHSATb 3HAaYEeHVe YyNpaBnsaoLWero Bo3aencTems (B
PYYHOM pexume yrnpasneHns perynsaTopom).

MmeeTca ypoBeHb 3aliuTbl AN U3MEHEeHUa pexumoB paboTbl paboyero ypoBHA. Ecnu onepatop He
noomeepx0aem CBOWX OEUCTBUN HaxaTueM knasvwwm [¢'], To AaHHble OercTBUSA onepaTtopa BOCMPUHMMAIOTCS Kak
HeBepHOe OEeNCTBME MNU CryvyalHoe MepeknioyeHne pexunma paboTbl. OTO M NPEeACTaBnseT ypog8eHb 3aujumbl OT
Cny4anHoro nepeknioveHns pexuma pabotsl, niamkatop KY nepecraHeT murate 1 noracHeT, a perynsarop oCTaHeTcs B
aBTOMaTM4ECKOM JTOKaNbHOM pexvMe yrnpasneHus.

6.2.3.1 U3meHeHue pexuma paboTbl perynsitopa

B perynatopax, ucnonb3dyembix B koHTpornnepe MWK-51H, umeeTca Tpu pexvmapaboTbl ynpasBneHus
06BbEKTOM perynnupoBaHus:

® aBTOMaTUYECKNI pexnmM paboTbl, KOTOPbIA COCTOUT U3 PEXNMOB:
- KackagHbIn pexum ynpasneHus - KY
- fioKasbHbIA peXuUM ynpasneHus - J1Y

® py4HOI pexum paboTbl - PY.

Pexum paGoTbl perynatopa - aBTOMaTUYecKui (KackafgHblil, OKAMbHLIA) WNW  PYYHOU ABRSAETCS
3anomMuHaeMbiM cocmosiHueM. Tlocne BKIYEHUs] NMUTaHWS PErynsiTop. HaxoaWTcs B TOM pexuMe, B KOTOPOM OH
HaXOAMNCS Ha MOMEHT OTKIOYEHNS.

KackagHbln pexvM paboTbl perynatopa BblbvpaeTes, Mpy COOTBETCTBYHOLEN KOHUrypauum CTPYKTypbl
dyHKUMOHanbHoro 6noka BeibpaHHOro perynsTopa.

Bonee nogpobHo 6mbnuoTeka u onucaHue dyHKUMOHaNbHBIX 6MOKOB, NPeAcTaBneHbl B PYKOBOACTBE MO
akcnnyataummn lTPMK.421457.005 P32.

Bbibop pexuma ynpasneHus: pydHou PY, nokaneHsiid, JTY, kackagHbin KY ocyllecTBNseTcs HaxaTtvem
knasuwu [P/A] Ha nuueBoi naHenu perynatopa cimecnegylownMyHaxaTvem knasuwm [¢']. MNepexoq U3 pyyHoro
pexuma ynpaeneHns PY B kackagHbin KY ©6nokvpoBaH, U BOSMOXeEH TONbKO Nocre Bbibopa MoKanbHOro pexvMa
ynpaeneHus J1Y. Brnok-cxema nameHeHusi pexunmoB paboTbiMpeacTaBneHa Ha puc.6.5.

KackagHbIn pexum
ynpaBneHuns
(WupgukaTop KY)

Asmomamuyeckudi PyuHoW pexum
peayrnsmopa (MHpukaTop PY)

JlokanbHBIN pexum
yrnpaBneHus
(Mnawnkatop JTY)

Ha 6rok-cxeme yka3aHbl
803MOXHbIE HanpaseHust

1

’ :

' 1

' 1

' 1

' 1

' 1

' 1

1

| |

1

' pexum pabome! ' ynpaBneHus
1

| |

' 1

' 1

' 1

' 1

1
1

| |

| | U3MEHEHUS Pexumos paboms|
1

PucyHok 6.5 — briok-cxema UsMeHeHUs1 pexxumos paboma|

Bbl60p peXuma ynpaBsieHna conpoBOXaaeTcA CBeYeHMeM COOTBETCTBYHLEro cBeTtoamogHoro nHamnkartopa
Ha n1MueBOn NaHenun KOHTponnepa:

- B,KackagHOM pexume ceetutcs nHavkartop KY,
- B MIOKanbHOM peXxnme cBeTutcst nHaukatop Y,
- B py4HOM pexunme ceeTuTcs uHgukatop PY.
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6.2.3.2 ABTOMaTM4eCKMI KacKagHbIA UM NOKamNbHbIA peXuM paboTbl perynsaTopoB

Mepexopn Ha py4YHOM pexum paboTbl

ABTOMaTHyeckum e B aBTOMaTMyecKkoM KackagHOM WK JIOKaNbHOM pexume pa6OTbI perynatop ynpasndeT

KaCKaEHbIVI wnu 06BbEKTOM perynmpoBaHua cornacHo Bbl6paHHOMy 3aKOHY  perynmpoBaHua n C
NoKanbHbIN COOTBETCTBYHOLNMU HaCTpOIZKaMI/I nonb3oBaTtens.

peXum paboTbl

e B aBTOoMaTnyeckom pexume pabotel nHaMkatop PY Ha nuuesow naHenu noraweH. CeeTutcs

O PY oavH n3 mHaukatopoB JY wnu KY, B cooTBeTCTBMM C BblOpaHHbIM Ha OAHHbIA MOMEHT
PEXMMOM.

< [P/A] e [Ina nepexoga B pyyHOU PEXUM YnpaBneHnss Heobxoammo Haxate Knmasuwy [P/A] Ha
NVLEBON NaHenu perynsropa.

{:} PY e ViHavkaTop PY Ha nuueBor naHenu Ha4ynHaeT murathb.

= [¢J] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce MuraHusiuHaukatTopa PY (npubnuautensHo
10-15 cekyHA) — nponsonaeT ghukcayus 8bibpaHHO20 pexuma n perynaTop nepengeTt B pexvm

® Py py4Horo ynpaeneHusi, uHamkatop PY Gynet cBetuTbeca — 41O OyaeT B AanbHenweM yka3bliBaTb

Ha PYy4YHOI peXxnm paboThbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeMCTBUI HaxaTem knasuwwn [&'], To gaHHbIe
3awjumel OENCTBUSA onepaTopa BOCNPUHMMAKTCA Kak HeBepHOE [eWCTBMEe unu  criydanHoe
nepeknioYeHne pexmma paboTbl.
e JTO ¥ NpeacTaBnsieT ypoeeHb 3aujumbl OT CilyYaiHOrQ NepeKnYeHns pexmma paboThbl,
uHavkatop PY nepectaHeT muraTb M MoracHeT, a PEryJISTOp OCTaHETCS B aBTOMaTUYECKOM
pexume yrnpaBreHus — KackaiHOM WIn J1oKarnbHOM.

6.2.3.3 Py4HOM pexxum paboTbl perynsitopos

MNMepexopn Ha aBTOMaTM4E€CKMMA NOKalNbHbIN PeXum padoThbl

Py4Hol pexum e B py4yHOM pexume paboTbl ONEPATOP € MMLIEBOW MAHENU C NOMOLLbLO knasuw [A] “6onbLue”
pa6oTbl n [V] “meHblie”, ynpaBnsieT BbIXOAOM perynaropa, TeM cambiM OpMUpYyeT 3HayeHue
ynpaBnsoLero BO3AeNCTBUS,, NOJABAaEMOE Ha UCTIONHUTENbHBIN MEXaHW3M.
8 Ky
ny e ViHaukatop PY Ha muueBor naHenu ceetutcs. MnaukaTtopel KY n JY He cBeTaTCA.
PY
= [P/A] e [Ina nepexoda B a@BTOMAaTUYECKUI JIOKa/bHbIU PEXUM yrpaBneHus Heobxogumo 0eaxob!

HaxaTb knasuwy [P/A] HanvLEeBo NaHenu perynaTopa.

KY e VHgukatop JIY Ha nvuesoi naHeny HayvHaeT MuraTb, ecnn onepaTop Haxan knasuwy [&]
ny B npouecce MmuraHus uHavkatopa JY (npubnuautenbHo 10-15 cekyHa) — npowusongeT
PY pukcalusi n8bibpaHHOE0 pexuma W Pperynatop nepevaer B PEXMM aBTOMATUYECKOro
I10KanbHo20 ynpaBneHus.
e [¢]
O KY e lWnavkatop \PY noracHeT n 3aceBetutcst uHgukatop JIY — uto OygeT B AanbHenem
o ny yKasblBaTb HA,aBTOMATUYECKNI JTOKasIbHbIU PEXUM paboThl.

O pry

e Ecniu onepatop He nodmeepxdaem CBOUX OeNCTBUIA HaxkaTuem knasuwin [¢'], To AaHHbIe
YpoeeHb AEUCTBMA onepaTopa BOCMPUHMMAKOTCH Kak HeBEepHoe [JAenNCcTBMe WnuM  CryyaniHoe
3awumsl nepeknioYeHne pexmma paboTbl.

e OTO ¥ NpencTaBnseT ypoBeHb 3aujumbl OT CRy4YalHOro MepekmioYeHns pexnmMa paboThbl,

nHavkaTop JIY nepectaHeT muratb M MOracHeT, a PErynsitop OCTaHeTCH B PyYHOM pexunme

ynpaBneHus.
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6.2.3.4 ABTOMaTM4eCKUM NOKanbHbIN PeXUM paboTbl perynsaTopos

Mepexon Ha aBTOMaTU4YECKUIA KacKagHbIA peXxum paGoTbl.

ABTOMaTuyeckui e B aBTOMaTMYECKOM FOKanbHOM pexume paboTbl perynatop ynpaBnseT OObeKkTom

noKanbHbIN perynmpoBaHusa COrMacHO BbIOPaHHOMY 3aKOHY perynMpoBaHuMsi U C COOTBETCTBYHOLLMMMU
pexum paboThbl HacTpovikamu nornb3oBaTens.
O kv
® ny e ViHaukaTtop J1Y Ha nuueBon naHenu ceetutcs. MHamkatopsel PY u KY He cBeTaTcs.
Ory
< [P/A] e [Ina nepexoga B aBTOMaTUYECKUN KackadHbIl pexuMm ynpasneHus Heobxoammo mpuxobi
HaxaTb knasuwy [P/A] Ha nuueBoi NnaHenu perynaTopa.
? KY e Vuaukatop KY Ha nuueBoii naHenm HauuHaeT MUraTb, eCnv onepaTop Haxan knasuwy [¢'] B
ny npouecce muraina nHaukatopa KY (npnbnusutensHo 10-15 cekyHg) — Apou3onaeT ¢ghukcayusi
O py 8bI6paHHO20 pexuma W perynaTop nepenaeTr B pPeXVMM aBTOMATUYECKOro KackadHO20
ynpasneHus.
= [¢]
@ Ky e VHaukatop NY noracHeT u 3aceetutcs wuHaukaTtop KY — ytQ Oygoetr B JanbHenwem
O ny yka3blBaTb Ha aBTOMaTUYECKNIN KacKadHbIl pexnm paboThbl.
O ry
e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxaTuem knasuwn [&], To gaHHbIE
YpoeeHb AEeNCTBMA onepaTopa BOCMPUHMMAIOTCA  Kak \HEBEepHOe [JdencTBMe Wnu  cryyariHoe
3awumsl nepekniYyeHne pexuma paboThbl.

e JTO M NpepcTaBnseT ypogeHb 3awjumbl OT CIy4alHOro MEpeKnioYeHnst pexvma paboThl,
nHavkatop KY nepectaHeT mMuraTb U MOFACHET, a PErynsTop OCTAHETCS B aBTOMaTUYECKOM
NoKanbHOM peXuMe yrnpaBneHust.

UHOukayus e B kackagHOM perynatope vHaukauus,napameTpoB Master ocyliecTBnsieTcs npu nepexoae
Ha KackagHoe perynupoBaHue (cBeyeHune ceetogmnoaa KY), a Slave Ha nokanbHom (cBeyeHue
ceeToanoaa I1y)

6.2.4 N3meHeHMe 3HaYeHUs1 3agaHHON TOUKN PerynsaTopoB

Ons Toro 4tobbl M3MEHUTb 3a4aHHYI0 TOYKY KOHTYpa perynupoBanus koHTpornnep MUK-51H pgomxkeH GbiTb
nepesegeH B pexum PABOTA. Tak e gomkHa ©ObiTb BbibpaHa naHenb WHAMKALMW PErynsaTtopoB — CBETUTCH
unhaukaTop PEIl. Ha gucnnen MAPAMETP, BoiBOANTCS 3HAYEHUE U3MepsieMOorn BeNUYMHbI, a Ha gucnnen 3ABOAHHA
— 3HaYyeHue 3aaHHON TOYKM.

B perynatope nmeeTcsa 3agaHHasi TOUYKa»MCnonb3yeMas TONIbKO B aBTOMATUYECKOM pexnme ynpasnenus. o
OTHOLLEHMIO K (DYHKLMOHANbHOMY ‘GroKy perynnpoBaHusi 3ajaHHas Touka perynstopa MoXeT ObiTb BHYTPEHHEN nnu
BHELLUHEN.

BHYTpeHHsIs 3agaHHas ToYKa U3MEHSIETCA C NMMLEBOW NaHenNu KoHTponnepa. 3HavyeHne BHyTPEeHHeN 3a4aHHoN
TOUKM SBMSIETCA 3aroMuHaeMbIM i3HaqdeHuUeM. [locne BKMIOYEHWUS MUTAHUSA PerynsaTop HaumHaeT paboTy ¢ Tem
3HaYeHNEM 1 C TEM BUOOM 3a@aHHOW, TOYKWN, KOTOPOE ObINI0 HA MOMEHT OTKITIOUYEHNSI.

BHellHs19 3apgaHHasa Tovka/perynatopa MOXET 3afaBaTtbCsl, HanpyuMep, C BHELLIHEro aHaroroBoro Bxoga unm
dopmupoBaTbCa ApYrUM, YyHKUMOHanNbHbIM 6nokom. [lMpu BbiOpaHHOM BMAe 3agaHHOW Toukum kak BHELUHAA
BO3MOXEH TONbKO eekKoHTporb Ha gucnnee 3ABOAHHA, namveHnTb ee 3HadeHMe C NULEBON NaHenu perynsatopa

HEBO3MOXHO.
BHYTPEHHAA (MOKANbHAA)
3a4aHHas Touka
BHELUHAA
(AUCTAHLIMOHHASA) Bbixon BHYTpeHHero 3agarTymka
3afjlaHHasA To4Ka 3aBa /
Hanp. Bxog Al2 AY
BXOAHOW CUrHan

3HavyeHue 3a4aHHON TOYKU
3anaHue perynsitopy

PucyHok 6.6 — briok-cxema ¢hopMuposaHusi 6HympeHHeU unu eHewHel 3adaHHOU MOYKU
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I'Ipou,ep,ypa U3MeHeHunsa 3HavyeHusa BHyTPEHHeﬁ 3ajaHHOMN TOYKM

e [1pn BbIOpaHHOM perynatope BbiOpaTb COOTBETCTBYIOLLMIA PEXUM UHOAVKALUN N3MEHEHUS]
3a1aHHON TOYKMN.

< [3aBa] o [1ns n3MeHeHUs1 3Ha4YeHUs1 BHYTPEHHeN (NnokanbHOM) 3a4aHHOM TOYKM HEOOX0OUMO HaxaTb
knasuwy [3aBa].

A A e Ha nuueBon naHenun HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom atane npwm
015.0 |< muratowem aucnnee 3ABOAHHSA BO3MOXHO M3MeHeHWe 3HayeHusi BHYTPEHHEeW 3agaHHOMN
TOYKMN.
= [A] e C nuueBon naHenu ¢ nomouwbto knaeuw [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTL
= [V] HeoOXoaMMOe 3HayeHWe BHYTPEHHEW 3a4aHHOW TOYKM, WHAMLMPYEMOW hHa Jucnnee
3ABOAHHA.
9
e Ecnn onepatop Haxan knaeuwy [¢'] B npouecce muraHushaucnnes 3ABOAHHSA
- [¢] (npubnuantensHo 10-15 cekyHa) - perynaTop nepevaer Ha PeXum YRApaBrieHus C HOBbIM

3HayYeHNeM BHYTPEHHEN 3a4aHHOM TOYKN.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX AeNCTBUN HaxaTem knasuwm [&] B npouecce
3awumsli mMuranuns nHgukartopa Y (npubnuantensHo 10-15 cekyHA), 70 AaHHble AeACTBMA onepaTopa
BOCMNPVHNMALOTCS Kak HeBEPHOE AeNCTBUE UNW elyYaliHoe UBMEHEHNE 3HAYEHUS.

e OT0 1 NpeacTaBnseT ypoeeHb 3almbl OT CIly4alHOro U3MEHEHWSI 3HaYeHUs] BHYTPEHHEro
3agaHus, uiamkatop J1Y nepectaHeT muratb M Ha4YHET CBETUTLCS, a Perynstop BepHeTcs B
paboTy C NPEXHUM 3HaYeHeM BHYTPEHHel (NoKanbHO) 3agaHHOM TOYKM.

MpumeyaHue. Mpu n3MeHeHUN 3adaHHOM TOYKM PErynaAtopa AEeNCTBYIOT PEXWMbl YCKOPEHHOIO U3MEHEHUsI
3Ha4YeHuU — cMm. puc.6.3.

6.2.5 N3ameHeHMe 3Ha4YeHUsA ynpaBnfaoLero BO3gencTeus

o [1na n3aMeHeHns 3HaYeHus ynpaBnsioLWero BO3AeNCTBUS perynsaTop A0MMKeH HaXoaMTbCs B
py4YHOM pexume ynpaeneHus. Ecni perynatop HaxoauTCca B aBTOMATUYECKOM pexume, ero

® ry Heo6X0aAMMO NepeBECTU B PYYHOW PEXMM yNpaBneHust — cMm. pas3gen 6.4.1. Mngnkatop PY Ha
NVLIEBON NaHenu cBeTUTCA. BbiOpaH, py4HOW pexrnm ynpaBrneHus.

= [A] e B pyyHOoM pexume paboTbl onepatop C NMUEBOW MaHEnM C MOMOLLbO KraBuw [A]
= [V] “‘6onbwe” n [V]y‘meHblue”, ynpaBnaeT BbIXOAOM perynaropa, Tem cambiM dopmupyeT
3Ha4YeHue ynpaBnsolero Bo3encTBrs, NOAaBaEeMOE Ha NCMOMNMHUTENbHBI MEXaHn3M Yyepes
kntoun BOJNbLE-MEHBLIUE unu aHanoroBbii BeIXo4, B 3aBUCMMOCTM OT BbIOpaHHOrO Tuna
perynaTopa (Cm. napameTpbl COOTBETCTBYIOLLEro YHKLMOHANbHOro 6rnoka perynmposaHms).

BUXig
200 e 3HayeHue BbIXOAHOTO curHana B % (B 3aBMCMMOCTM OT BbIOpPaHHOM CTPYKTYpbI
perynsitopa)uHauumpyeTcs 3HaveHve Ha gucnnee BUXIAO:

- BbIXO[HOr0 aHamnoroBOro curHana,
-:3Ha4YeHue BbiaaBaeMon MOLLIHOCTUK Ha BbixoaHble kv BOJIbLUE-MEHBLLLE,
- BHELLHWIA CUrHan nosioXXeHns MexaHuama.

o [lpn n3aMEeHeHUn 3HaYeHns ynpaBnSAoLLEro BO3AENCTBUS NOCMe NepBoro Haxatus noboun
n3 knasull [A] “Gonbwe” nnu [V] “MeHble” HaumHaeT murate gucnnen BUXIA, nubo
cBeToaMoaHble nHavkaTopbl A vnu ¥, ykasbiBasg TEM CaMbiM ornepaTopy Kakow napameTp
(cvrHam) B faHHbI MOMEHT U3MEHSETCS.

krnasuw [A] “Oonbwe” unu [V] “meHbwie” no mncrteyenum 3-4 cekyng gvcnnen BUXIA
nepecraeT MuraTtb, a 3Ha4YeHue BbIxo4a OUKCUPYETCS B SHEPIrOHE3aBMCHMMOM NaMSATH.

BUXI e [locrne OKOHYaHMS U3MEHEHWUSA 3HaYeHus ynpasngdatouiero BO34eNcTBud, no oTnyCKaHun

MpumeyaHuve. MNpu M3MEHEHVN YNPaBNSALWEro BO3AENCTBUS pPerynsatopa AeNCTBYIOT PEXUMbI YCKOPEHHOTO
M3MEHEHUS 3HAYEHUIN — CM. pUc.6.3.
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6.3 OnepaTtuBHOe ynpaBrieH1e LWaroBou NporpaMmmon

6.3.1 O6wue npaBuna

[ns Toro 4To6blI BECTN ONepaTUBHOE yrnpaBneHne LaroBbiMu nporpammamu, koHTponnep MUK-51H gornxeH
6biTb nepesefeH B pexum PABOTA. Tak xe porkHa 6biTb BbibpaHa naHenb MHOWKaUMK LLAroBOW Mporpammbl —
ceeTutca nHaukatop MPT.

B KoHTponnepe MOXHO opraHm3oBaTb 0T 0 40 9 LWaroBbIX Nporpamm.

OnepaTvBHOE ynpasreHue BegeTcs Mo u3bupatenbHOMY MpPUHLMMY: BbiIOMpaeTca HOMep W AN Hero
KOHTPOMUPYIOTCA M 3MEHSAOTCA HOMEpa LUaroB NporpaMmbil.

6.3.2 JluueBas naHenb

JlnueBasa naHenb npegHasHaveHa AnNs onepaTMBHOIO YNpaBMneHUs KOHTYpamy peryrnvpoBaHUst 1 COQEpXUT
HeobXxoaMMble CBETOANOAHbIE, LMAPOBbLIE MHAMKATOPBI U KNasBnaTypy.
Jlnuesasa naHenb koHTponnepa MUK-51H B pexvme onepatuBHOro ynpaBneHWs KOHTYpaMKn perynnpoBaHus
npencrasneHa Ha puc.6.7.
Wugukatop Mpr
|~ (MaHenb warosbIx

Howmep waroson

nporpammbil nporpamm)
—
Per Mpr |47 Bx Bux Mpw OW OT
0w 0 O0J00C @O0 ViHamkaTope|
MeHio  3Hau. pexnmonB
Tekyllee 3HayeHune ynpaBneHus

Ha BbIxode 6roka
Out

/
Bpems ncnonHeHns
Liara LaroBown
nporpamMmbl

Homep Knasuwu
MCMOMNHAEMOro Lara
Larosom
nooroamMmbl

PucyHok 6.7 - Jluyesasi naHerb 8 pexume oIepamueHO20 yrpasrieHus wazoeoul rnpospammoul
OpHopaspsagHbii gucnnen "Ne" — nokaseiBaeT HOMEp LLAroBow NporpaMmebl, C KOTOPoOW paboTaeT onepaTop.

Ha uetbipexpaspsagHein gucnnen NAPAMETP BbiBoOUTCS Tekyllee 3HayeHue, NnogaBaemMoe Ha BbIXO4
LLIAroBOW NporpamMmmsi.
Ha uveTtbipexpaspsgHsidaucnnen SABJAHHA BeiBoguTCS Bpemsl 10 OKOHYaHUSt TEKYLLIErO Lara nporpaMmei.
Ha TpexpaspsagHbin gucnnen BUXIL Tekywuin war nporpaMmmei.
Tpun cBETOAMOOHBIX MHAUKATOPA YKa3bIBalT, B KAKOM COCTOSIHUM paboTaeT KOHTYp:
— LuaroBas nporpaMma B pexume «paboTay,
—/LaroBas NporpaMmMma B pexvmMe «naysa,
M < waroBas nporpamMma B pexume «CTon».
JlnueBasa naHenb MMeeT/8 knaBuLL, C MOMOLLBI KOTOPbIX BEOETCS ONepaTUBHOE YyNpaBliEHUE KOHTypamu
perynmpoBaHus.

6.3.3 U3meHeHNe pexxnMoB paboyero ypoBHs, YPOBHU 3aliUTbl paboyero ypoBHsi

Ha pabouem ypoBHe BO3MOXHO U3MEHEHME pexunma paboTsl («paboTay, «naysa», «CTON») — OCYLLEeCTBNEHNE
nepexoda mn3 pexuma paboTta B pexvm naysa, U3 pexuma naysbl B pexvm CTOM, U3 pexuma CTon B pexum paboTa u
HaobopoT.

MmeeTcs ypoBeHb 3alUMThl ANA U3MEHEHNs pexnumoB. Ecnn onepaTtop He nodmeepxdaem CBOVX OENCTBUWA
HaxaTtveMm knaeuwm [&], To JaHHble ENCTBUS onepaTopa BOCMPUHUMAKOTCA Kak HEBEpHOe AEUCTBUE MNK cryvanHoe
nepekntoyeHne pexunma paboTsbl.
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6.3.3.1 3meHeHMe pexxuma LaroBom NnporpaMmmbi

B perynsitopax, ncrnonb3yembix B koHTponnepe MUK-51H, nmeetcs Tpm pexnma:

P — pexum «paboTay,
— pexvM «may3ay,
M - pexum «cTony.

Pexum paboTbl WwaroBon nporpamMMbl SIBNAETCA 3arnoMUuHaeMbiM cocmosiHueM. [locne BKMYEHUS NUTaHus
perynaTop HaxoauTCs B TOM PEXMME U Ha TOM Xe Liare, B KOTOPOM OH HaxXOAMIICA Ha MOMEHT OTKITHOYEHMS.

Bonee nogpobHo GubnunoTeka uM onucaHve YHKUMOHanbHbLIX 6rOKOB, NpeacTaBneHbl B PYKOBOACTBE MO
akcnnyataummn NMPMK.421457.005 P32.

BbiGop pexuma ynpaBneHusi: paboTa, naysa, CTON OCyLecTBnseTcsa Haxatuem knasuwm [PIA] Ha nuueson
naHenu perynstopa ¢ nocneayroLwmM Haxatvem knasuwm [J].

Bblbop pexuma ynpaBneHUsi CONpOBOXAAETCA CBEYEHMEM COOTBETCTBYIOLLEIO CBETOAMOAHOINO MHAMKaTopa
Ha NMUEBOW NaHenu KoHTpornnepa:

- B pexume «paboTa» cBeTUTCS MHAMKaTop P,
- B peXVMe «nay3a» CBeTUTCS UHAMKaTop _ |,

- B peXunme «Cton» CBeTUTCA MHOUKATOpP .

6.3.3.2 MNepexon mexay pexumamm

<= [P/A] e [1na nepexofa B APYron pexum Heobxoanmo HaxkaTb knasuwy [P/A] Ha nuueBon naHenwu
perynaTopa.
[ | Mpy 3TOM HauHeT MuraTb oauH 13 uHaukatopos.”,  ‘vnu [l
= [ [ns nepexoga B TOT UMW UHON PEXUM HY>XHO MPW MUraHMM COOTBETCTBYIOLLEro UHAMKaTopa

noaTBepanTb ero knaesuwen «Beigy.

YpoeeHb e Ecnu onepatop He Haxar Knasuillys[<'] B npoluecce MuraHWsi OQHOTO M3 MHAWKATOPOB —
3awumsl ukcayus 8biIbpaHHO20 pexxuma He npom3onaer.

6.3.4 N3MeHeHue wwiara waroBoi nporpamMmmbil

[Onsa Toro 4to6bl M3MEHUTL LUAr Wwarosow nporpaMmel, koHTponnep MWK-51H porxkeH GbiTb nepeBedeH B
pexum PABOTA. Tak e gomkHa ObiTb BbibpaHa, naHemnb MHAWKaLMKW LIaroBow NporpaMMbl — CBETUTCSt HamkaTop [Mpr.
Ha ancnnen BUXIO BbiBOOUTCSA HOMEP TEKyLIErO LWara nporpammsl.

LWar waroBoi nporpammbl SBASETCA 3arnoMuHaeMbiM 3HadeHuem. locne BKIYEHUS NMUTaHWs LuaroBas
nporpammMa HadmHaeT paboTy ¢ TOro wara;Ha KOTopoM Obifia Ha MOMEHT OTKITHOYEHUS.

Mpoueaypa n3ameHeHUs LLaraluaroBOM NPOrpaMmmsil

& [3aBa] ® [1pn BbIBpaHHOM COOTBETCTBYIOLLEM PEXMME MHAMKALMM BblbpaTbh MHTEPECYIOLMIA HOMEP
Larosow nporpammbl (1-9).

e [Ina m3mMeHeHMA HOMepa Luara LaroBOW MporpaMMbl HEOOXOAMMO HaxaTb KraBuLly
[3aBa].

e Ha nuueBow naHenu HadmHaeT muratb aucnnen BUXIA. Ha gaHHOM aTane npu muratoowem

auvcnnee BUXIA BO3MOXHO U3MEHEHWEe 3HaYeHUs BHYTPEHHEN 3a4aHHON TOYKMW.

e C nuvueBoW naHenu ¢ nomolubio knasu [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb
HeoOxoaMMbIN LWar, nHaMumpyemon Ha gucnnee BUXIA.

e Ecnv onepaTop Haxan knaeuwy [¢] B npouecce muranus gucnnes BUXIA - nporpamma
nepengeT Ha BbIOpPaHHbIV Lar.

YpoeeHb e Ecnun onepaTop He nodmeepxdaem CBOUX AEWCTBUI HaxaTuem knasuwm [&] B npouecce
3awumsl Muranuns uigukatopa BUXIO 1o nepexon Ha BbIOpaHHbIN War He Npou3onaeT.
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6.4 OnepaTMBHoe ynpaBneHune naHenaMn nHankaumumn

6.4.1 O6wue npaBuna

[ns Toro 4Tobbl BECTV ONepaTMBHOE ynpasneHvue naHenammn niankaumm kontponnep MUK-51H gonxeH 6biTb
nepeseaeH B pexum PABOTA. Tak xxe gomkHa ObiTe BeiOpaHa naHenb nHavkaumm — ceetutcs unaukatop [HA.

B koHTponnepe MoxHo opraHusoBatb OT 0 40 9 naHenen nHaukaLuu.

OnepaTvMBHOE YynpaBneHWe BeAeTcA Mo M3bupaTenbHOMY NPUHUMMY: BbiGUpaeTcs HOMEp W Ans Hero
KOHTPONUPYIOTCA 1 3afaloTCa napamMmeTpbl.

6.4.2 JluueBas naHenb
ﬂVILl,eBaﬂ naHersb npep,Ha3HaHeHa ana OﬂepaTVIBHOFO ynpaBneva n cop,epx(m HeO6X0[J,VIMbIe cBeToanogHble,

uncpoBbIe MHANKATOPbLI 1 KnaBmaTtypy.
Jlnuesas naHens koHTponnepa MUK-51H B pexxume onepaTtuBHOro ynpasneHUs NpegcrasneHa Ha puc.6.8.

Homep nanenun WupukaTop IHA
MHOMKALUMK (maHenb MHavKaumm)
—
3HayeHue, Ow O O O
Qny N?m
rnogaBaemoe Ha OPV
cBoncTBo Ne9 ° W
yHKLMOHANbHOIO 3ABOAHHSA BUXIO
6noka / 895
ne
! - . -
3HaueHue,
rnogaesaemoe Ha
ceoncTtBo Ne10
PYHKLMOHANBHOIO
Onoka
7
3HaueHue, NoAaBaemMoe Knasuwiun

Ha cBoncTBo Ne11
OYHKLIMOHaNbHOro Hrnoka
PucyHOK 6.8 - ﬂuuesaﬂ naHerslb 8 pexxume orepamueHOo2o yripaesieHus naHesnsamu UH@UKaL(UU

OpnHopa3spsigHbIv avcnnent "Ne" — flokasbiBaeT HoMep NaHesnu MHAMKauuM, ¢ KoTopbiM paboTaeT onepaTop.

Ha ueTbipexpaspsagHbii gucnnen MAPAMETP, 3ABOAHHA n TpexpaspsagHbin BUXIO BbiBOOUTCA Tekyuime
3HaYeHNs1 CBA3HbIX MapamMeTpoB.

JlnueBas naHenb MmeeT 8 KAABULL,C MOMOLLBI KOTOPbLIX BEAETCH OnepaTMBHOE yNpaeBrieHWe KOHTypamu
WHAMKaLUN.

6.4.3 U3meHeHUe 3a4aHHOW TOUYKM NaHeNu MHAUKaLumn

[ns Toro 4To68l M3MEHUTb BbIXoA (DYHKLMOHANbHOro 6noka nHankauum, koHtponnep MUK-51H gomnxeH GbiTh
nepeeegeH B pexum{ PABOTA. Tak ke gomkHa ObiTb BbiOpaHa naHenb UHAWKAUUW — CBETUTCHA MHOUWKaTop IHA.

Bbixoa AaHHOro yHKUMOHanbHOro 6rnoka siBNsieTcst 3anomMuHaeMbiM 3HadeHueM. locne BKMOYeHUS NUTaHus
OnoK nHaMkauMm HavymHaeT PaboTy C TEM Xe BbIXOAOM YTO U Obll1 HA MOMEHT OTKITHOUEHUS.

Mpoueaypa usMeHeHUs1 BbixoAa 6r10Kka MHAMKaLUU

e [1pn BbIGPaHHOM COOTBETCTBYIOLLEM pEXMME MHAMKALMKU BbIGpaTb UHTEPECYOLWNA HOMeEpP
naHenu nHamnkaumm (1-9).

= [3aBa] o [1ns uameHeHus Bbixoda Onoka nHavkaumm Heobxoammo HaxaTb knaesuwy [3aBa].
A £ e Ha nuueBon naHenn HauyuHaeT muratb gucnnen 3ABOAHHA. Ha panHHom stane npwm
0004 [< muratowem aucnnee 3ABOAHHA Bo3mMoOXHO namMeHeHne BbixoAa yHKLMOHANbHoro 6rnoka
MHOMKALMW.
& [A] e C nuvueBoW naHenu c nomolubio knasul [A] “Gonbwe” n [V] “MeHblue”, yCTaHOBUTb
= [V] HeobxoaNMbI BbIXOS,.
= [d] e Ecnu onepatop Haxan knasuwy [¢] B npouecce muranunsa aucnnes 3ABOAHHSA — Bbixop

N3MEeHUTbCA Ha TOT KOTOprVI ObIn 3agaH.
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6.5 OnepaTtuBHOe ynpaBrneHue naHesnbo UHAMKaLUM BXOA0B (PYHKLMOHaNbHbIX
onokoB

6.5.1 O6wme npaBuna

Ons Toro 4ToOblI MpoCMOTpeTb BXxo4 YyHKUMOHanNbHOro 6mnoka koHTpornep MWK-51H pgomkeH ObiTb
nepesefeH B pexvum PABOTA. Tak e gorkHa ObiTb BbiOpaHa naHenb MHAUKaUuM BXOAOB (DYHKLMOHaNbHbIX 61oKoB —
cBeTnTCcHa nHamkatop BX.

6.5.2 JluueBas naHenb

Jluuesan naHenb npeaHasHadyeHa Ans onepaTUBHONO YrpaBrieHnsl U COAePXNUT HeobXoAUMbIe CBeToaANOAHbIE,
LUMcbpoBblE MHAUKATOPLI U KNaBuaTypy.

JInuesas naHenb koHTponnepa MUK-51H B pexxume onepaTMBHOro ynpasneHus NnpeacTaBneHa Ha puc. 6.9.

( WHavkaTop Bx

(BxogoB
PYHKLMOHANbHBLIX
6nokoB
HAPAMETP Per Mpr |H.I1 Bx ®.x Mpm OW OT
Homep Ov0 00000 @O0
Qny  Nex. K ay.
YHKUMOHANBHOTO . opy
6noka \_ .C,,

ASOAHHA

BUXIO Ors MekH 3aa.q Beig
@ J@sr:oo@ ©
Homep Bxoaa

PYHKLMOHANBHOIO
Onoka

3HayeHve napameTpa, Knasuwm
KOTOpPbIA NPUXOANT Ha
BblOpaHHbIN BXOA
dyHKUMoHanbHoro 6sioka

PucyHOK 6.9 - Jluyesasi naHersnb 8 pexume UHOUKayUU 8XOOHbIX napamempos d)yHKL(UOHaﬂbeIX 6r1oko8

YeTbipexpaspagHoii aucnnen MAPAMETP, B 4acTHOCTM NepBbix 2 pa3psaa MHOMKAUMK yKasblBaloT HA HOMep
dyHKuMoHanbHoro 6noka, a 3,4 paspsablhHa HOMep BXoda 3TOro (PYHKUMOHANbHOrO 6rioka, KOTOPbIA HYXHO
uhanumposatb. Ha gucnnen SABOAHHA BeiBOAUTCA TeKyLLme 3HaYeHMe BXOAHOMO napameTpa.

JlnueBas naHenb MmeeT ‘@ KMaBULL, C MOMOLLbIO KOTOPbIX BeOeTCA onepaTMBHOE yMNpaBlieHWe KOHTypamu
HOUKaLMK.

[laHHOe MeHIo NpeaHasHaYeHo TOJBKO A1S MHAMKALMW MHTEPECYIOLLEro BXOAHOIO napaMeTpa
pyHKUMOHanbHoro Groka.
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6.6 OnepaTtuBHOEe ynpaBrneHue naHesbio UHAUKaALUKU BbIXOAO0B (PYHKLMOHaNbHbIX
onokoB

6.6.1 O6wme npaBuna

Ons Toro 4toGbl NPOCMOTPETb BbIXOA pyHKUMOHanbHoro 6roka koHTpornep MWK-51H pomkeH ObiTb
nepesefeH B pexvum PABOTA. Tak e gomkHa 6biTb BeibpaHa naHenb MHAWKaLMM BXOO0B (PyHKLMOHamNbHbIX 6ITOKOB —
cBeTnTCHa nHamkatop BUX.

6.6.2 JluueBas naHenb

Jluuesan naHenb npeaHasHadyeHa Ans onepaTUBHONO YrpaBrieHnsl U COAePXNUT HeobXoAUMbIe CBeToaANOAHbIE,
LUMcbpoBblE MHAUKATOPLI U KNaBuaTypy.

JInuesas naHenb koHTpornnepa MUK-51H B pexume onepaTtMBHOro ynpasneHus npeacrasneHa Ha puc.6.10.

| Whpunkatop Bux
/ (BbIXOOB
PYHKLMOHANbHBLIX

/ 6nokoB)

FIAPAMETP Per Mpr IHn Bx B. IpM DLI] OT
Homep Oxv OmQ O
ny KH -‘f- Men
PYHKLMOHANbHOro opy ( i
Onoka \ ocy \) @

2AB0AHHA BUXIO
&~

OPB Nekw. 3aBp. Bein 3Hau.

SLJ v QO@(—@

Howmep BbIxoaa
YyHKUMOHANbHOro

Onoka \/
\'

3HayeHue napameTpa, Knasuum
KOTOPbIV NPUXOAUT Ha
BbIGPaHHbIit BbIXOL,
YHKLMOHaMBHOTO 6rioka

PucyHrok 6.10 - Jluyesass naHesnb 8 pexume. UHOUKaUUU 8bIXO0HbIX napamempos (hyHKUUOHasbHbIX 6110K08

YeTtbipexpaspsaaHbii gucnnen MAPAMETP, B'YacTHOCTM NepBbIX 2 paspaaa MHAMKALMKM yKasblBalOT HA HOMeEpP
dyHKUMOHanbHOro 6noka, a 3,4 paspsadblhHa HOMEp BbIXOAa 3TOro (YHKUMOHANbHOro 6roka, KOTOpbIA HYXHO
nhanumposaTtb. Ha gucnnen SABOAHHA BeiBOAUTCA TeKylee 3HaYeHNE BbIXOLHOMO napameTpa.

JlnueBasa naHenb vMeeT @ KNaBULL, € MOMOLLBIO KOTOPbIX BEAETCA OnepaTtUBHOE YnpasfieHUe KOHTypamu
NHAMKaLUW.

[aHHoe MeH npedHasHa4YeHOy, TOMbKO AONA  MHAMKAUMWM  MHTEPECYIOLWEero BbIXOAHOrO napameTpa
pyHKUMOHanbHoro Groka.
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6.7 OnepaTuBHOe ynpaBrieHMe NaHenbo UHAUKALMK U peAaKTUPOBaHUsA
napamMeTpoB (pyHKLMOHaNbHbIX 61OKOB

6.7.1 O6wme npaBuna

Ons Toro 4tobbl NPOCMOTPETL UMW PEefaKTUPOBaTh NapameTp yHKUMoHanbHoro 6noka koHTponnep MUK-
51H pomxkeH ObiITb nepeeedeH B pexum PABOTA. Tak e OofmkHa ObiTb BblOpaHa naHenb WMHOUKALMM BXOAOB
PyHKUMOHanNbHbIX 6riokoB — cBeTuTcsa nHankaTop NPM. MNapameTpy, KOTOPLIN HYXXHO OTPEeAaKTMpOoBaTh, TaKKe HYXHO
npuceouTb dpnar paspelweHuss nporpammupoBaHus B pexume PABOTA (cm. n. 7.2.1.4) - dnar «Pch» npu
nNporpaMMMpoOBaHNK U3 NPOrPaMMHOro naketa «Anbga.

6.7.2 JluueBas naHenb
”VIU,eBaﬂ naHenb npegHasHavYeHa ana onepatnBHOIO ynpasiieHNUa U COOEPXUT, HeOﬁXOﬂMMbIe CBeToOaANOOHbIE,

uMdpoBbIE HAMKATOPLI U KNaBuaTtypy.
JInuesas naHenb koHTpornnepa MUK-51H B pexxume onepaTMBHOro ynpasneHus npegacraBneHa Ha puc.6.11.

/ Mnaukatop Mpm
(napameTpos
hyHKLMOHAMNbHBLIX
6rokoB)

I'IAPAMETP Per Mpr g m Bux Mpm <

Homep gﬁz ONQS 2 PIA OMES 3Ha'l.
YHKUMOHANBHOTO -~ ory
6noka L ocy @ @ .
ﬁdﬂAHHH BUXIL N\ Ors e s
Onp
/ - : N .IH ; :. :

Homep napameTpa
YHKLMOHANbHOro

\/

KJ‘IaBVILIJVI

3Ha4veHue napameTpa,
dyHKUMOHanNbHoro 6aoka

PucyHok 6.11 - Jluyesast naHesib 8 pexxume UHOUKayuu napamempos hyHKUUOHarbHbIX 6510K08

YeTblipexpaspagHoii aucnnen [TAPAMETP, B 4acTHOCTU NepBbIX 2 pa3psaa MHOUKaLMKU yKasblBaloT Ha HoMep
dyHKUMOHanbHOro 6noka, a 3,4 paspsdbl. Ha HOMEp napameTpa (yHKUMOHANbHOro 6roka, KOTOPbIN HYXHO
WHOMUMpoBaTb unu pepaktuposatb. Ha amennenr 3ABOAHHA BbiBoouTcs Tekyllee 3HayeHWe BblGpaHHOro
napamMeTpa.

JlnueBas naHenb nmeeT 8 KmaBuLl, C MOMOLLBK KOTOPbLIX BEAETCH OnepaTMBHOE yNpaBrieHWe KOHTypamu
HOUKaLMK.

[aHHOe MeHo NpeaHasHaYeHo TONbKO A11S UHAMKALMM MHTEPECYIOLEro BbIXOAHOMO napameTpa
yHKUMOHanbHoro 6roka.

6.7.3 N3meHeHue BbIGpaHHOro napameTpa PyHKLUMOHaNbLHOro 6noka

Ons Toro MT06bl M3MeHUTb napameTp dyHKUMOHanbHoro 6noka koHTpornep MWK-51H pomkeH ObiTb
nepeseneH B pexum PABOTA. Tak e gomkHa ObiTb BbibpaHa naHenb MHAWKAUMM U peaakTUpoBaHWs NapamMeTpoB
yHKUMOHaNbHbIX "6r10kOB = cBeTUTCS MHAmkatop [Mpm. [NapameTp AaHHOro dyHKUMoHanbHOro 6noka sBnseTcs
3arnomuHaemMbIM 3HaqyeHueM. [locne BKMOYeHUs nuTaHusa 6rnok HauyMHaeT paboTy C TeM e napamMeTpom YTO U Obin
OTpeaaKTUpOBaH Ha MOMEHT OTKITHOYEHMS.

Mpoueaypa naMeHeHUss napameTpa (PyHKLMOHANLHOro 6r10Ka
e [py BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME UHAMKALMWU U pefakTUpOBaHWsl MapaMeTpoB
(YHKUMOHAMbHbLIX GriokoB. BbiGpaTb HeobXxoaumbii HOMep (oyHKUMOHanbHoro 6rioka u

HOMep napameTpa, KOTOPbIN HY)XHO OTPEAAKTUPOBATH.

= [A] e C rnmueBow naHenu C nomollbio knasvw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTL
= [V] Heobxoanmoe 3HavyeHne napameTpa pyHKUMOHaNbLHOro G6roka.

= [¢] e Ecnu onepaTtop Haxan knasuLuy [¢] — BbIXOA U3MEHUTLCA Ha TOT KOTOPbIN Bbln 3aaaH.
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6.8 KoHTponb owmnb0ok

6.8.1 O6Lluee HasHa4YeHue

KoHtponnep MUK-51H ocHaweH dyHkumen onpefeneHns owmboK, Npv BO3HUKHOBEHWUW KOTOPbLIX Muraet
nHoukatop MeHio «Ow», Ha [aHHOM YpPOBHE MEHI0 eCTb BO3MOXHOCTb MpocMoTpa Tuna W koda OLMEKU
HeucnpasHocTel (cM. Tabnmuy 7.6.2).

6.8.2 JluueBas naHenb
”VILI,eBaﬂ naHenb npegHas3HadYeHa Ana onepaTtuBHOIo 06Hapy)KeHVIF| owunboK un COAEPXNT HeO6XOJJ,MMbIe

CBEeTOAMOAHblEe, LMdPOBLIE MHAMKATOPLI U KaBuaTypy.
Jlnuesas naHens koHTponnepa MUK-51H B pexxume onepaTtmBHOro ynpaeneHuns npeactasfeHa Ha puc.6.12.

WrankaTop Ow
(owmnbok B paboTe)
e

Per Mpr |H,|:|. Bx Bw

” HAPAMETP Ov0 O 0 O (
Konnyectso owwmnbok ) Ony New, m :
— (0] PY 4 |
¥ .cv U y
2A80AHHA BUXIO o
P NekH Saa,q Bein
OnP '
B 3 J t .'H @ l\@

Homep owmnbku

Knasuwin

Tun owmnbkn Koa owimn6kum

PucyHok 6.12 - [luyesas maHemb e pexume uHOUKayuu owubok

YeTtbipexpaspsagHbii aucnnen NMAPAMETP, B YacTHOCTM nepBbiX 2 paspsaa MHAMKaUUW yKasbliBaloT Ha
KonunyectBso owwnbok, 3,4 paspsagbl Ha HomMep BbiOpaHHOM owubkn. Ha agmcnnen 3ABOAHHA BbiBOguTCA Tvn
BblibpaHHOM owunbkn, a Ha gucnnen BUXIO ko owwmbkn (unn B pexume nporpammmupoBaHus napametp 6.04).

JlnueBasa naHenb vmeeT 8 knaBMll, C MOMOLLBIO KOTOPbLIX BEOETCA OnepaTtUBHOE YynpaBneHue KOHTypamu
VHAMKaLMW OLLINOOK.

[aHHoe MeHI0 NpeAHa3Ha4YeHo TOABKO ANS MHAMKaLMK TUna 1 Koaa OLUINOKK.
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7 MporpamMmupoBaHue, HaCTPOMNKa U KOHTPOSb

7.1 JlnueBasa naHenb B pexume nporpaMmmMmupoBaHus

[ns TexHonornyeckoro NporpaMMMpoBaHuns, HacTPOMKM KU KoHTponsa KoHTpornepa MUK-51H ucnonbayrotes
WHAMKATOPbI U KNaBuLWW NMLLEBOW NaHenNw.
JlnueBas naHenb KoHTponnepa MUK-51H B pexume nporpamMmMuMpoBaHWS M HACTPOWKM npeacTaBrieHa Ha

puc.7.1.
Unavkauusa Homep ypoBHs Knasuwa
napameTposB nporpamMmupoBaHus OTMEHbI
MNe1 u MNe2 BbINONHEHUN
napameTpa
PAMETP Per Mpr IHg B TG Knasuwu
A : © 000 . O M3MeHeHUA
3HauYeHun
v P [>
L 0 A napameTtpa
Uuovkaumnn e TANHS - =
napameTpa ol; = =2
MNe3 ® 3 o J v
KnaBuwa
noaTBepXaeHus
Muaukauus BbINOJTHAEMbIX
napameTtpa // nencTeumn
MNe4
KnaBuwa
KnaBuwm ONA UHBEpPCUnN BXOOQHOIo
N3MeHeHus CUrHana npw HacTpounke
YPOBHSI CBfi3en Ha YPOBHe
nporpamMmmunpoBaHus

PucyHrok 7.1 - Jluyesas naHens koHmposnepa MUK-51H e pexume npospammuposaHus
7.1.1 WnpukaTtopbl n gucnnen

CeeToanoaHble MHOUKaTOPbl, CUTHANM3NPYT O pexnme paboTbl, BbiOpaHHOW npouenype n owubkax. Ha
LUMPOBbLIE CEMVUCETMEHTHbIE MHANKATOPBLBLIBOASATCA HOMEpPa U 3Ha4YeHNs NapaMeTpoB.

EMCHHSVI HasHayeHue gucnnes B pexume NnporpamMmMmumpoBaHus

o KAHAI (Ne) MHavumpyeT HoMep YpOBHS NpOorpamMmmMupoBaHus.

e MAPAMETP WHovumpyeT Homep BbibpaHHOro napameTpa.

e 3ABOAHHA MHaouuvpyeT/3HadyeHne napameTpa nporpaMMyMpoBaHns U KOHUrypaumm.
e BUXIAO Ha gaHHbi gucnnen BblBOAATCA 3HAYEHMSA BCNOMOraTefbHbIX NapaMeTpoB.
UnaoukaTtop Ha3HayeHue nHavkatopa B pexume nporpaMmmmpoBaHus

o P CeeTtuTCH, ecnu koHTponnep HaxoauTcs B pexume NPOTPAMMNPOBAHKE.

He cBeTuTCH, ecnu koHTponnep HaxoauTes B pexume PABOTA.
e OT MHavumpyeT Hannymne 0TKasoB.

o OLU MHouumpyeT Hannymne ownbok.
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7.1.2 Knasunatypa

Knaeuwm ncnonb3yrTcAa Ond Bbl60pa YPOBHA nporpaMmmMmmpoBaHnda, pexmMmoB, OnAd U3SMeHeHUa napameTpos,

3anycka TectoB n 1.4.

KnaBuwa unu

HasHayeHue knaBuul B pexxume nporpaMmmMmpoBaHus

KOMOUMHauus

KombuHauumsn
KnaBuLl

[L] MeHto +
[Nek 4]

KombuHauumsn
KnaBuLu

[L] MeHto +
[NekH 1]

e [U] MeHrO

e [¢] Beig

o [NekH 1]
o [NekH 4]
e [3aBa.]

o [A] 3Hau.

e [V] 3Hau.

Mcnonb3ayetca Ana nepexoga B pexuMm nporpammupoBaHus. [laponb Ans BXOAa B PEXUM

nporpammupoBaHuns «0002».

O nepexope B pexum NMPOMPAMMUPOBAHWME ceugetensctByeT cBeveHve nHamkatopa MNP.
Mpy aTOM B pexume NporpammyMpoBaHns OYHKLMOHAmMbHbIE GIIOKMHE BbIMOSHATCS U

B KOHTpPOMMepe MOXHO W3MEHATb BCe 3anporpaMMUpOBaHHble NapaMmeTpbl, 6roku,

KOHMMrypaumio, KOHCTaHTbl U T. 4.

McnonbayeTtca ans nepexopa B pexum PABOTA.
Mpu nepexope B pexxum PABOTA nugukaTop MNP racHeT u 3acseTuTcsa nigukatop Pb.

B pexume paboTbl MOXHO KOHTPONMPOBATb CUrHaMbl W HapamMerpbl, HO HWKakune
napamMmeTpbl KpOMe KOI(PPULMEHTOB N3MEHATb HEMbB34.

B pexnme TMPOTPAMMWPOBAHUWE paHHas knaBuwia ), BbINOMHAET YHKUMUIO OTMEHbI
BbIMOMHEHHbIX 4ENCTBUIA, OnepaLmn.

«[U] MeHro» — knaBuwa OTMeHbl. Haxxatme aTon knaBulLM cOpacbiBaeT Bbi3BaHHbIE
napameTpbl, OCTaBMAs Ha Aucniee nuwb nepsbld napameTp: Ecnu knaeBuwa «[U] MeHwo»
HaXkumaeTcst 40 nocnefaHero Haxkatust knasuwmn «[<&'] Beig», yCcTaHOBMEHHble napameTpbl B
namsaTb He BBOAATCH.

KnaBuwa npegHasHayeHa Ons nNoaTBepXAEHWS BbINOMHAEMbIX AEWCTBUWA, onepaumi n ans
duKcaumMm BBOAUMbBIX 3Ha4eHu. Hanpumep, dukcauna BBOAa W3MEHEHHONO 3Ha4YeHus
napamMeTpa, a Takke NpoABUXKEHME MO YPOBHSAM NPOLrPaMMUPOBaHUA U T.M.

«[<'] BBig» — knaBvla MMeET ABOHOEHA3HaYeHe: OHa Ucnonb3yeTcsa Ans BblGopa
HY>KHOFO nNapamMeTpa 1 AN BBoAa YCTAHOBNEHHbLIX NapameTpoB B NamMaTb. B kaxgon onepauuu
no NpPorpaMMMpoOBaHUI0, HACTPOMKE U KOHTPOMIO UCMOSb3yeTCs HECKONbKO napameTpoB. BbizoB
3TMX NapameTpoB Ha AUCMNen OCyLeCTBNSETCS MOCNefoBaTENbHO: MPU KaXAOM HaxaTuu
knasmwmn «[<¢'] BBia» Ha COOTBETCTBYIOWWIA AMCNNEN Bbi3bIBAaETCA OYepeaHol napameTtp,
Yy4acTBYIOLWMI B AaHHOW onepauumn, OTOT napameTp npu HeobXoaUMOCTU MOXET U3MEHSITBCA C
nomMoLLbio Knasu «[ Al», «[V1».

Mocne Toro, kak/Bce nNapameTpbl, y4acTByHOLLME B AaHHON npoueaype, OyayT Bbi3BaHbI
M yCTaHoBreHbl, ouyepedHoe. (nocnegHee HaxaTve knasuwmn «[<¢'] BBig» cOpacbiBaeT
Bbl3BaHHbIE NapaMeTpbl.

Kpome Toro,»B pexume NpoOrpaMMyMpoBaHUs 3TO nocriegHee HaxaTve knasuwm «[<¢]
BBig» BBOAUT yCTaHOBRAEHHbIE MapaMeTpbl B NamMAThb.

VMcnonb3yetca‘ansg nameHeHns HoMepa YPOBHS MEHIO B CTOPOHY YBENUYEHNS.

Mcnonb3yeTtcs Anst UBMEHEHUS HOMEpa YPOBHS MEHIO B CTOPOHY YMEHbLLEHMS.

Mcnonb3yeTes Ans UHBEPCMU BXOAHOMO CUrHana npu KoH@UrypupoBaHum CBsi3eit Ha ypoBHe 3.
KnaBuwa "Gonbwe". lMpu kaxaom HaxaTuM STOW KNaBULLIM OCYLLECTBIISIETCS yBENMYEHMe
3HaueHus1 n3meHseMoro napametpa. [pu yaepxmBaHUM 3TON KNaBULLM B HAXKATOM MOJTOXEHUMN
yBEnMYeHne 3Ha4veHnn NPOMCXOAUT HEMPEPLIBHO.

Knasuwa  "mMeHblie". pu kaxgom HaxaTum 3TOM KNaBULLIM OCYLLECTBMSEeTCA YMeHblUueHue

3HaYeHNs n3MeHsiemoro napamertpa. pu yoepXxunesaHum 3TON KNaBULIM B HAXaTOM MOSI0XKEHUN
yMeHbLUeHne 3HaYEHUN NPOUCXOOMUT HENPEPLIBHO.

Mpumeyarue. [lpn u3MeHeHUM 3HAYEHW napamMeTpoB [AENCTBYIOT PEXUMbl YCKOPEHHOr0 W3MEHEHMWSs
3Ha4YeHu — cM. puc.6.3.

7.1.3 Pexunm nporpaMMmupoBaHusa U paboTbl

KoHTponnep MoxeT HaxoauTbCs B OOHOM M3 [ABYX pPexumoB: nporpammuposanus (MP) unn pabotsl (PB). B
pexvume NporpaMMmnpoBaHKs NporpamMma KoHTpornepa He paboTaeT. B 3ToM pexume COCTOsiHME BCEX €r0 BbIXOAOB,
TaMepoB, CYETYMKOB M SI4EEeK HAaKOMMEHWsi 3aMOPOXEHO, a Ha nNuUeBOW naHenu cBeTutcs wuHaukaTtop [MP.
McknioueHrem siBNsieTCst TONMbKO TaiMep pearnbHOro BpEMEHW.

B pexume nporpaMMumpoBaHMS MOXHO WM3MEHATb BCE MapameTpbl, Kak KOHTpomnfepa B LENOM, Tak WU
yHKUMOHaNbHbIX 6OKOB.

B pexvme paboTbl cBeTUTCA cBeToaMoaHbIn uhankaTop PB (MNP He ceBeTutcS).
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B pexume paboTbl KOHTPONMeEp BKIOYEH B pexuM ynpaenenusi. [pu nepexoge B 3TOT pexum pabota
KOHTpoOMnepa HayMHaeTcsi C TOr0 COCTOSIHWS, B KOTOPOM OH HaxoOwncsli B MOMEHT Mepexoga B pexuM
NporpaMMUpPOBaHUS (3TO BEPHO NMULLb Afs TOW YacTu CTPYKTYpbl (OYHKLMOHAMbHBIX B/I0KOB, KOTOpasi He MeHsINach B
pexume NporpammmMpoBaHusl).

B pexvme paboTbl MOXHO KOHTPONMMpOBaTb MapameTpbl U Bbixo4a GrIOKOB, a Takke U3MEHSTb napameTpsbl.
Mpu nepexoae 13 pexunma «NporpaMmmnpoBaHne» B PexumM «paboTa» KOHTYpbl perynupoBaHus BKNoYakoTca B paboTy
OesynapHo.

Mpn Hanuuun OTKa30B B KOHTPONNEpe HEBO3MOXHO MepenTn B pexum paboTbl KOHTponnepa [0 MOMHOro
YCTpaHEeHNsi OTKa30B.

7.2 TexHonorun4yeckoe nporpaMmmMmpoBaHue U TeCTUpPOBaHUE
7.2.1 MNpouenypa nporpammmpoBaHus

Bbizos pexuma NMPOMPAMMUPOBAHUME 3awuwieH naponem u ocyulectensercs u3 pexunma PABOTA
anuTenbHbiM, 6onee 3-x cekyHa, Haxatnem kombrnHauum knasuw  MeHto + [NekH l«].
Mocne atoro Ha pgucnnen MNMAPAMETP BbiBogaTtcs cumBonbl "PASS".—. BBOA »maponsa. Ha pgucnnen
3ABOAHHA BeiBOAUTCSA MUratoLee 3HadeHme napons: «0000».
C nomolubio Knasuwmn A BBecTy naposb: «0002» 1 KpaTKoBpeMeHHO HakaTb knasuiy [&].
Ecnu naponb BBeaeH He 8epHo — KoHTponnep octaeTtca B pexume PABOTA.
Ecnu naponb BBeAeH 8epHO - TO KOHTponnep nepenget B pexum.[TPOMrPAMMUPOBAHUE.
Mepexopn B pexum NMPOMPAMMUVPOBAHWA ykasbiBaeT ceeTawmAca uHankatop FP.

B pexume nporpammmnpoBaHusa 3a4aloTcs Bce NporpaMmupyemble napameTpbl KOHTponnepa, onpegensowmne
ero pyHKUMOHanbHy0 CTPYKTYpY.

OnemeHTbl NWUEBOM NaHenwu (gucnnew, WHAUKATOPbl, KA@BULWK) B pexume MporpaMmMmpoBaHUs
npeactaeneHsl B pasgene 7.1. dopmaT uvHAMKaumm wuHdopmaumm Ha Aucnnesx npyv nporpaMmMupoBaHun |
TECTUpoBaHMM NpUBEAEH Ha puc. 7.1.

B koHTponnepe umeroTcs BOCEMb NpoLEAyp (M COOTBETETBEHHO 'BOCEMb YPOBHEN) MporpaMMUpoBaHus,
KOTopble npeacTaBneHbl Hwxke. Kaxagas npouedypa nNporpaMMyMpoOBaHUS MMeeT CBOW YPOBEHb, MHOMUMPYEMbIN Ha
ancnnee «Ne» (KAHAIT). B nocnegyowmx pasgenax’ NpUBoAUTCA NOApPOOHOE onucaHue Kaxgon npouenypbl
TEXHOMOrMYeCcKoro NPorpaMMMpPOBaHNS U TECTUPOBAHWS.

CocTtosiHne gucnnes
«Nex» (KAHAI) HanmeHoBaHue ypoBHS 1 npoueaypbl NporpaMMupoBaHust
Homep ypoBHs

HacTtpolika konuyecTBa pyHKLMOHaNbHbIX 65TIOKOB, KONIMYECTBA KOHTYPOB

1 perynMpoBaHus, WarosbIX NPOFpaMM M KonmM4ecTBa nofb30BaTeNbCKMX NaHenen
MHOMKaLUW U yNpaBRAeHns

MporpammupytoTcs hyHKUMOHanbHbIE GNOKM B NporpamMmme norb3oBaTtens, Homep,
T1n 6roka, 6asoBbIv agpec NapaMmeTpoB M MOAUGMKATOP KONMMYECTBa BXOA OB
MporpammupytoTes,cBA3M PyHKLMOHaNBLHOro 6roka B nporpamme nonb3oBaTens

HacTpouka napameTpoB yHKLMOHaNbHbIX 6rokoB

TecTupoBaHuUe ANCKPETHLIX M aHANOroBbIX BXO4OB-BbIXOA0B, KannbpoBka
aHasoroBbIX BXOA0B M KanmbpoBKka aHanoroBbiX BbIXOA0B
CucTtemHblesnapameTpsl (Bepcus MO, cBoboaHas naMaTb nporpamm, cBoboaHas
namsaTh JaHHbIX, CETEBOV agpec, CKOPOCTb CeTeBOro obmeHa, Tanm-ayT)

Ha gaHHoM ypoBHe Npov3BOANUTCA KOHTPOSb OTKa30B MpU NporpamMmMnpoBaHnm

Ha naHHoM ypoBHe Npou3BOAMUTCS COXPaHeHWe NporpaMmbl NOMb3oBaTeNsi, HACTPOeK
¥ NapamMeTpoB B 3HEProHE3aBUCKHMOW NamMsiTU KOHTponepa

0N O |01 AWN

Homep
YPOBHSA

NN
1, 1

1,2 paspsag
aucnnes 3,4 paspsag
«MNapameTp» Avcnnes MNapameTp

VT T o
U A eror

F '

Oucnnen Oucnnen
«3aBaaHHA» «Buxig»

PucyHok 7.2 - IHOukayusi napamempo8 HacmpoUKU 8 pexxume rnpospamMmupos8aHust
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7.2.1.1 HacTpoiika konuyecTtBa 6110KOB

Ha paHHOM ypoBHe MpOrpaMMUPOBaHWSI YCTaHaBNMBaETCS HEOOXOAUMOE KONMMYECTBO (hYHKLMOHAmNbHBIX
G10KOB, KONIMYECTBO KOHTYPOB PErynpoBaHust (PerynsiTopoB), KOJIMYECTBO LUAroBbIX MPorpaMm, a Takke KOJIM4ecTBO
NoJib30BaTENbCKUX NaHeNe UHAMKALMW U YNpaBreHus!.

Tabnuua 7.1 — [MpoepammuposaHue KOHmMpoJsiiepa

HMC;:::‘% Ne» Oucnnen MAPAMETP [ucnneit [ucnneit
Lo L. 3ABOAHHA BUXIA
Homep ypoBHs 1-i, 2-1 pa3psag 3-n, 4-n paspag
00 ...98 00...09 0000 ... 0009 000 ... 009
1 Konnyecteo Konnuecteo Konnyecteo Konnuyecteo
DYHKUMOHATBbHBbIX KOHTYpOB LIaroBbIX Nporpamm NOMB30BaTENbCKNX
6rokoB perynmpoBaHus nadenen

Mocne BBOAA BblLENepeynCrieHHONn WHdOopMauuM B KOHTponnepe dOPMUPYETCH: MCNOMHUTENbHbLIN
NPOrpaMMHbI MOAY b NPOrpaMMbl NMONb30BaTENS, 3arpyXeHHON C KOMMNbloTepa N _BBEAESHHOW C NepeaHen naHenw.

Mpu BBOAE 3Ha4veHua «00» B 1-M 1 2-m paspsage aucnnesd NAPAMETP Apon3BogMTCAa o4mMcTka nporpammbl
nonb3oBaTens.

BrHumaHue! [aHHylo onepauuio Heo6XoAMMO BbINOMHUTL Nepen 3anucbi) HOBOW MporpamMmbl B
KOHTponnep.

MNpn BBOAE nNapameTpoB AAHHOIO YPOBHA BO3MOXHO CBe4YeHue uHAaukatopa otkas OT, B AaHHOM
cny4yae Heo6XoAMMO nNpPOBEpPUTbL MNPaBUIILHOCTb MporpaMMuMpoBaHvsi  (PYHKLMOHANbHbIX  GnoKos,
nporpamMmupoBaHue cBsAi3en GNOKOB, YCTaHOBKY M HacTpPOMKy napameTpoB, WM NOATBEPAUTL elle pa3 Bce
3Ha4YeHUs AaHHOTO YPOBHS.

7.2.1.2 TMporpammupoBaHne PyHKLMOHaNbHbIX OrOKOB
Ha paHHOM ypoBHe nporpammupyeTcs HOMep yHKUMOHaNBbHOro 6roka B nporpamme nonb3oBaTtensd, Tun
6roka (cornacHo 6ubnuoTteke dyHKUMOHaNbHbLIX 6noKkoB); 6a30BbI agpec napaMeTpoB U MoaudmrKkaTop KonuyecTsa

BXOAOB U/vnn napamMeTpoB.

Tabnuua 7.2 — [MpoepamMmuposaHue KOHmMpoJsiiepa

HMC;ES%NE» Oucnnen MAPAMETP [ucnneit [ucnneit
3ABOAHHA BUXI
Homep ypoBHs 1-it, 2- paspsan 3-n, 4-n paspsg A A
00...98 00 .99 0000 ... 0600 001 ...012 **
2 Homep 6rnoka Tun 6rioka basoBbIvi agpec MoandukaTop
napameTposB KOnuyecTBa BXOA0B
1 napameTpoB.

* CM. 61bnmnoTeKy dyHKLMOHaNbHbIX Gr1OKOB.

** [Ins 6nokoB, KOTopble He MMelT MoaudmkaTopa, 3TOoT napameTp Bceraa paseH 001.

7.2.1.3 lMporpammMmupoBaHue cBsA3en

Ha paHHoOM ypOBHE nporpamMmMmumpyoTcst CBA3W yHKUMOHanbLHoro 6roka B nporpamme nonb3oBaTtens.

Tabnuya 7.3 — [Npoepammupos8aHue KOHmMposiiepa

HMCI?:I?I:J('(I Ne» Oucnnen MAPAMETP [vcnneli [vcnneii
3ABOAHHA BUXI
Homep ypoBHs 111, 2- paspan 3-i1, 4-n paspan A A
00.... 98 01...99* 0000 ... 0099 01... 12** vnmn
3 -01...-12*
Howmep 6rnoka Howmep Bxoga Howmep 6rioka Howmep BbIxoga **
* 00...N — Bce BxoAa 6nokos ( N — BxogoB)
(N+1) ... (N+M) — Bce cBowicTBa 6noka ( M — cBoWicTB).

B kaxxgoro 6rnoka gomkHbel ObITb CBA3aHbI BCe BXxoAa, MHade OyaeT BbidaBaTbCsi curHan otkasa (otkas Ne6 —
He NOAKIYeHHbIN Bxod). Takke MOXHO CBS3blBaTb M CBOWCTBA Onoka, Anst Toro YTobbl B KaXKAOM LMKIe Nporpammbl
3anucbiBaTb B CBONCTBO AaHHOrO 6roka 3HauyeHue HYyXXHOro Bbixoda Apyroro 6roka.

** Tlpn nporpaMMypoBaHuKu CBS3el, Nocrne BBOAA 3Ha4YeHus HoMepa Bbixoga Ha avcnnee BUXIA, HaxaTne
knaeuwu [3aBa.] ycTaHaBNMBaeT MHBEPCUIO AAHHOW CBA3K, YTO OTOOpaXkaeTcs CUMBOSIOM «-».
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7.2.1.4 HacTtpoika napameTpoB

Ha naHHOM ypoBHe NPOW3BOANTCS HACTpOliKa NapaMeTpoB (PYHKLMOHAbHBIX GIIOKOB.

Tabnuya 7.4 — [NpoepammuposaHue KOHmMposepa

HMC;::%NQ» Oucnnen MAPAMETP [vcnneli [vcnneii
Howme . - . .. 3ABOAHHA BUXIO
P YypoBHA 1-n, 2-n paspsaa 3-n, 4-n paspsag
00 ...98 01...99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTtpa 3HaveHve Paspeluenune
napameTpa N3MEHEeHNs
napameTtpos*

* YcTaHOBKa AA@HHOMO 3Ha4YeHUs paspellaeTt unu 3anpeLlaeTt NpousBoauTbL U3MeHeHe JaHHOro napameTpa B
pexume PABOTA. [Ona uaMmepeHuss napameTpa HYy)XHO B pexume paboTbl KOHTponnepa Nepewty Ha naHenb
WHAMKALUN U pedaKTMpOBaHUs napameTpoB (OyHKLMOHanNbHbIX 611okoB (cM. n.6.1.2).

CocTosHMe [aHHOTO 3HaYeHus:
000 — 3anpeLleHo M3MeHsITb AaHHbIM napameTp B pexxume PABOTA,
001 — pa3pelueHO M3MeHATb AaHHbIM napameTp B pexume PABOTA.

7.2.1.5 TectTnpoBaHue N KannbpoBKa BXOAOB-BbIXOA0B

Ha paHHoMm YpPOBHE Npon3BOgNTCA TECTUPOBaHNE ONCKPETHbIX M aHaNoroBbiX BXOOOB-BbIXO40B KOHTpOJ1nepa,

a TaKkke aBToMaTndeckasd n pydyHasa KaJ'IVI6pOBKa aHanoroBbiX BXoO0B, U KaJ'IVI6pOBKa aHalioroBbiX BbIXO40B.

Tabnuuya 7.5 — [MpoepammuposaHue KOHmMposiepa

Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP Avcnnei 3ABIAHHS Oucnnen
Homep 1-n, 2-1 3-1, 4-n BUXIA
YPOBHA paspan paspsag

01 Howmep Bxoaa XXXX = 3Ha4eHue BxoaHoro curHana (%) 000
Tect
aHanoroBbIX 01 —1-n BXxog XXXX — 3HA4YEHNE BXOOQHOro curHana, 001
BX0J0B YT0,COO0TBETCTBYET Havany wkanbl (%)
Al1-Al5 XXXX —/3Ha4YeHne BXOQHOro curHana, 002
YTO COOTBETCTBYET KOHUY Lkanbl (%)
02 — 2-n Bxof AHanorm4Ho 1-my Bxoay
03 — 3-n BXxog AHanornm4Ho 1-my Bxoay
04 — 4-n Bxog Adanoru4Ho 1-my Bxoay
05 — 51 BXx0f AHanormn4Ho 1-my Bxoay (komneHcaums TI1)
02 Homep BbIxoga | xxxx — U3MeHeHue 3HavyeHust Bbixoaa (A, V) 000
Tect 01 — 1-n BbIXOA, XXXX — CMeLLleHne Bbixoaa, B % 001
aHanorosoro XXXX — KO3(PPULMEHT ycuneHus, B eq. 002
Bbixoga AO1 | 02 — 2-iBbiX0oA AHanorm4Ho 1-my BbIxogy (Npy HaNMYMM Moaynsi -“-
(AO2-A04 Ha pacwmpeHus)
moayne 03 =3-ii.BbIX0[ -“ .
paclumpenmns) .04 £ 4-i1 Bbixon, - “
5 03 Homep Bxoaa 0000 — Bxog, OTKITHOHEH 000
Tect 01 = 1- BXxop, 0001 — Bxog BKMto4eH (NnogaHo =24B)
ONCKPEeTHBIX 02 - 2-n Bxog AHanorm4Ho 1-my Bxogy
BXOA0B 03 — 3-n BxoA AHanormyHo 1-my Bxoagy
DI1-DI3 04 — 4-i1 Bxoa AHanornyHo 1-my Bxoay (Mpy HanMuMm moayns
(D¥4-Bl19 Ha pacLmpeHms)
mogyne . | ... | ...
pacLIMperus) [ 19 — 19-i Bxopg AHanormyHo 1-my BxoAy (Npu HanUM4Mn Moayns
pacwmpeHus)
04 Howmep Bbixoga | 0000 — BbIXOA4 OTKIHOYEH 000
TecT 01 — 1-1 BbIX0O[, 0001 — BbIXOA, BKMNOYEH
ANCKPETHbIX 02 — 2-n BbIXOg, AHanorm4Ho 1-my Bbixogy
BbIX0A0B 03 — 3-1 BbIXoA AHanornm4Ho 1-my Bbixoay
DO1-DO5 04 — 4-n Bbixoa | AHanornyHo 1-my Bbixogy
(DO6-DO21 05 — 5-n BbIXOZ AHanorm4Ho 1-my BbIxoay
Ha moayne 06 — 6-11 BbIxOA AHanorm4Ho 1-my Bbixogy (Npv HANMYMM Moayns
pacLumpeHns) pacLuMpeHus)
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[MpodomkeHue mabnuybl 7.5 — [poepammuposaHue KoHmposiepa

Oucnnen .
Oucnnen MNAPAMETP .
«Ne» KAHAN . Auvcnnen
Homep 1w 20 3w, 4 Oucnnen SABOAHHA BUXIO
YPOBHA paspsg paspsa
05 Homep Bxopga xxxx — CocTosiHue cumanyeckoro Bxoga 000
ABTOMaTMyeckas kanmbpoBka
AsTomaTtunyec | 01 — 1-11 Bxoq He NpoBOAUTCA
Kas xxxx — CocTosiHne chumanyeckoro Bxoga 001
KanmbpoBka ABTOMaTMYeckasi KanmbpoBka
aHanoroBbIX Hayana LKanbl
Bxogos Al1- Xxxx — CocTosiHMe hr3n4eckoro Bxoaa 002
Al5 ABTOMaTMyeckas kanmbpoBka
KOHUa Lwkansl
02 — 2-n BXxof, AHanorn4Ho 1-my Bxogy
03 — 3-n Bxof, AHanorn4Ho 1-my Bxogy
04 — 4-n Bxop, AHanornyHo 1-my Bxogy
05 — 5-n Bxoz AHanormyHo 1-my Bxoay (komreHcauums TT)
06 Homep Bxopna xxxx — CocTosiHue chumanyecKoro Bxoaa 000 — He
PyuyHas kannbposka COXpaHATb
PyyHas 01 —1-n Bxop Ha4ana wwkanbl 001 -
KanmbpoBka COXpaHATb
Havana 02 — 2-n BXog AHanornyHo 1-my Bxoay
LKanbl 03 — 3-n Bxog AHanornyHo 1-my Bxogy
aHanoroBbIX 04 — 4-n Bxop, AHanoruyHo 1-my Bxoagy
ZTgHOB Al1- 1705 — 5t Bxop, AHanornyHo 1-my Bxomy (kommeHcaumst TIT)
07 Homep Bxopna xxxx — CoeTosiHne cdmanyeckoro Bxoga 000 — He
PyuyHas kanubpoBka COXpaHATb
PyyHas 01 —1-n BXxog KOHLIA LLKasibl 001 -
KanmbpoBska COXpaHATb
5 KoHUa wkansl | 02 — 2- BXopA, AHanornmgso 1-my Bxogy
aHarorosbIX 03 — 3-n BXxog AHanorn4yHo 1-my Bxoay
BxogoB Al1- | 04 — 4-in Bxog AHanor4Ho 1-My Bxoay
AlS 05 — 5-i1 Bxof, AnanorniHo 1=my Bxozy (komneHcaumst TI1)
08 Homep Bbixoga | xxxx-< 3HayeHune, NnogaBaeMoe Ha BbIXO[ 000 — He
npu kannbpoBke Hayana Lkankbl COXpaHATb
Py4yHas 01 — 1-i BbIXOA, 001 -
KanmbpoBka COXpaHATb
Havyana 02 — 2-in BbIxog, | AHanormyHo 1-my BbIxogy (NpY HaNMYKK
LwKanbl MOAyNsA paclunpeHus)
aHanorosoro | 03 — 3-i BbIXQH, | AHanormyHo 1-my BbIXOZY (NPV HANWMYWK
Bbixoga AO1- MOAYNSA pacluMpeHns)
4 04 =4-1n Bbixog, | AHanoru4Ho 1-my BbIxogy (NpV HaNMYMK
(AO2-A04 Ha MOZyNsi pacLUMpPeHmst)
mopayne
paclunpeHus)
09 Homep Bbixoga | xxxx — 3HayeHne, nogaBaeMoe Ha BbIX0[ 000 — He
npu kannbpoBke KOHLA LUKanbl COXpaHATb
Py4yHas 01 = 1-n BbIXOA 001 -
kanubposka COXpaHATb
koHUa wkanbl | 02— 2-n BbIxod | AHamorMyHo 1-my BbIxoAy (Npv Hanuymm
aHanoroBoro MoAyns paclunpeHus)
Bbixoga AO1-41"03 — 3-it BbIXog, | AHanornyHo 1-my BbIxomy (MPY HanU4Mm
4 MOZYIsi pacLUMPEHMs!)
(AO2-AO4'Ha [ 04 — 4-i Bbixo | AHAmMOMM4HO 1-my BbIXOAy (Mpw HanNUuun
moayne MOZYNSA pacLUnpeHuns)
paclnpeHns)
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OkoH4aHUe mabnuybi 7.5 — [poepammuposaHue KoHmposaepa
AOucnnen .

«Ne» KAHAN Rucnnen MAPAMETP [vcnnei 3ABAHHS Oucnnen
Homep 1-i, 2-1 3-i, 4-n BUXIA
YPOBHA pas3psa paspsa

10 01 0000 — 0059 000 — He
- CeKyHApl COXpaHATb
Kannbposka 001 -
Tanmepa COXPaHATb
pearnbHOro 02 0000 — 0059 000 — He
BpEMEHU - MUHYTbI COXpaHATb
001 -
COXpaHATb
03 0000 - 0023 000 — He
- Yyachbl COXpaHATb
001 -
COXpaHATb
04 0001 — 0007 000 — He
5 - OeHb Hepenu COXpaHATb
001 -
COXpaHsATb
05 0001 — 0031 000 — He
- yncno mecsua COXpaHATb
001 -
COXpaHATb
06 0001 - 0012 000 — He
- MecsL COXpaHATb
001 -
COXpaHsATb
07 0000 — 0099 000 — He
-rog (2000.—.2099) COXpaHATb
001 -
COXpaHATb
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7.2.1.6 CucrtemHble napameTpbl

Ha gaHHOM ypOBHe Npon3BOAMTCS HacTPOMKa CUCTEMHBIX MapaMeTpoOB KOHTpOSSiepa U KOHTPOSb owmnbok.

Tabnuya 7.6.1 — [poepammuposaHue KoHmMposnepa

ucnnen .

«r\ﬂ» KAHAN Avcnnei NAPAMETP 3 Ovcnneit
Homep — - - Ouncnnen 3ABOAHHA BUXIO
YPOBHS 1-n, 2-n paspsag 3-1, 4-n paspsg

01 01 00.xx 000
CuncTtemHble napameTpbl Bepcus roe:
nporpamMmmMHoOro 00 — kog Mmogenu
obecneyeHus KOHTponnepa
XX — HOMEp Bepcum
02 0000 — 0015 (cm. 000
Koo mogenu mogyns | npumevaHue *1)
pacLmpeHus
(cm.cTpaHumuy 8)
02 01 0000 — 0255 000
MapameTpbl ceTeBoro CeTeBovi agpec (0000 —/oTKNHOYEH OT CETH)
obmeHa 02 XXXX 000
CKOpOCTb CeTeEBOrO 0000 — 0012,
obmeHa, 6ut/cek roe:
0000 — 2400
0001 — 4800
0002 - 9600
0003.— 14400
0004 —19200
0005 - 28800
0006/= 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
6 0012 — 921600
03 XXXX 000
Tanm-ayT Kagpa cMm. pasgen 5.4, Tabnuua 5.1
3anpoca B
CUCTEMHbIX TakTax
1 TakT =250 MKC
04 0000 — Modbus RTU 000
[IpoTokon obmeHa** | (ctangapT «Mukpon»)
0001 - Modbus RTU
(ctangapt «Modicony)
05 0000 — «3-2-1-0» 000
Mopsipok 0001 — «1-0-3-2»
cnefoBannga™ 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc'cucremsl CeoboaHas naMsiTb 0000 — 0400 *2
nporpamm
02 XXXX 000
CeobogHas namsTb 0000 — 0800 **
BbIXOAHbIX
pPEerMcTpoB
03 XXXX 000
CBobGoaHast namMaTb 0000 — 0640 *2
napameTpoB
(cBowncTB)
04 00-99 0000 — 0002 000 —999
CucTemHble ownbkm Homep owwmnbkm Tun owmnbku Kop owmnbkn
(konnyecTBO Cwm. Tabn.7.6.2 Cwm. Tabn.
oLWMBOoK) 7.6.2

*1 Mpu nogkntoveHHbIX Moaynsx pacwwupenuss MP-51-11 n MP-51-16 Heobxogumo ykasbiBatb 11 Homep
moayns, npu MP-51-13 n MP-51-17 Heobxoaumo ykasbiBaTb 13 HOMep Moaynst U Npu nogknioyYeHHbix MP-51-15 u MP-
51-18 Heobxogoumo ykasbiBaTb 15 HOMep moayrns.

*2 B AaHHOM MapameTpe yKasblBaeTCs KONMMYECTBO 3anuncei, ogHa 3anucb paBHa 4 6aiita (Hanpumep, HoMep
©noka, HomMep Bxoda, Homep 6roka, HoMep BbiIxo4a).
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Tunbl (koabl) cUCTEMHbIX U Nnporpammupyembix OLLUUBOK,
MHAULMPYEMbIX Ha YpoBHe 6, noaypoBHA 04, ykasaHHbIX B Tabnuue 7.6.1

Tabnuya 7.6.2 — Tunbl cUCMEMHbIX U rpo2pamMmMupyemMbix oWUbOK KOHmposnepa

Tun Kop n M
ownBKN | ownbku pyYMHa OWMOKKN eToA ycTpaHeHUs olwnoKu

01 Owwnbka aHanorosoro Bxoaa Al1 YcTpaHUTb NPUYMHY BbIXOAa cUrHana 3a
CuvrHan Ha Bxoge BbllLlen 3a AnanasoH AvanasoH LuKanbl ( unu kanubposaTb LKany)
LuKanbl

01 T I Ty

05 Owwnbka aHanorosoro Bxoga Al5 | ... ...
CuvrHan Ha Bxoge BbllLlen 3a AnanasoH
LUKansbl

01 Owwbka npu obpaLleHnn K BHELLHEN 1. BbIKNtounTb, a 3aTeM BKIIHOYUTL KOHTpONnep
3HeproHesasucumon namatn EEPROM 2. 3ameHUTb Moayflb pacLUUpeHns

02 Owwbka npu obpalleHn K Tanmepy 1. BbIkNtounTb, a8aTEMIBKIOYUTL KOHTPONNEp

peanibHOro BpeMeHun Mmoayna npoueccopa

03 Owwubka npu obpateHmm k yany LIAM AO2 1. BblknounTby@3aTeM BKAKOYNTL KOHTPOMNep
2-ro kaHana moayns paclumpeHus 2. 3ameHuTb MoayIb pacLUMpeHust
04 Owwbka npu obpalyeHun k yany LIAM AO3 1. BbIKNOYNTL, @ 3aTEM BKITHOYUTL KOHTPONNep
3-ro kaHana moayns paclupeHus 2. 3aMeHUTb MOAYMb pacLUMpeHUs
05 Owwbka npu obpalyeHum k yany LIAM AO4 1. BbIKNIOYNTE, @ 3aTEM BKITHOYUTL KOHTPONNep
02 4-ro KaHana Moayns paclmpeHust 2. 3aMeHUTb MOAYMb pacLUUPEHNs
06 Owwmbka npu obpalleHnm K y3ny kaHarnos 1/BbIKniounTE; @ 3aTEM BKITHOYUTb KOHTPONNEp
AVCKPETHOro BBOAA/BbIBOAA MOAYNS 2. [poBepuUTb MpPaBUIBHOCTb YKasaHWUs MOAYNs
pacwmpenus 1 rpynnbl (1-8 AUCKPETHBIN paclumpeHus (MyHKT MeHto 6.01.02)
BBO//BbIBOA) 3. 3aMeHuTs Moaynb pacLUMpeHns
07 Peseps
08 Owwmbka npu obpalLeHnm K y3ny kaHarnos 1. BbIKnt0UYNTb, @ 3aTEM BKITHOUUTb KOHTPOMNEp
AVCKPETHOro BBOAA/BbIBOAA MOAYNS 2. MpoBepuTb NPaBUITbHOCTb YKa3aHUst Moaynsi
pacwmpeHus 2 rpynnbl (9-16 ONCKPETHbIA paclumpeHns (NyHKT meHio 6.01.02)
BBO//BbIBOA) 3. 3amMeHuTb MoAyNb paclUUpeHns

7.2.1.7 KoHTponb oTKa3oB

Ha gaHHom YPOBHE Npon3BOANTCA KOHTPOJIb OTKA30B Npu nporpaMmMmmnpoBaHun.

Tabnuya 7.7.1 — [poepammuposaHuUe KOHMPOIEPa

ﬂ"ci?:ﬁ% Ne» Oucnnen MAPAMETP [vcnneli [vcnneli
H . L. 3ABOAHHA BUXIA
omMep ypoBHA 1-in, 2-n pa3psa 3-n, 4-n paspsg
00 ...99 01...05 XXXX XXX
Homep oTkasa Twn (kopg) oTkasa — CnyxebHas CnyxebHas
(konnyecTBo cM. Tabn.7.7.2 nHdopMauus UHdopMaLuus
0TKa30B) 06 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6rnoka Homep Bxoga (He
cM. Tabn.7.7.2 NOAKIOYEHHOI0)
7 07 0000-0099 0000-0099
Tun (kog) oTkasa — Homep 6Grioka ' Homep Grioka '
CcM. Tabn.7.7.2
08 0000-0099 0000-0099
Twun (kog) oTkasa — Homep 6roka Homep Bxoaa 6noka
cMm. Tabn.7.7.2 nporpammMmpyemoro
oTKasa
MpnmeyaHune!

*1. Ha gaHHbIX Ancnnesx ykasbiBaeTcsa HoMepa 610KoB, B KOTOPbIX HA 3Tane nporpaMmMyMpoBaHNUst MPOU30LLSIO
«nepekpbITue» obracTen agpecoB NapameTpoB.

Meperitn B pexum «paboTbl» MNPV HaNMYMM OTKA30B HEBO3MOXHO. WX HYyXHO wcnpaBuTb B pexume
nporpaMM1MpoOBaHUs.
Owmbkm (1abn.7.6.2) MOXHO BUAETb U B peXuMMe «paboTbi». [Ns 3TOro Hy>XHO NEPEVTV B PEXUM NaHenu
OTKa30B 1 OLLINBOK:
ow ot
(0o o o o o o = O)

Mpu aTom ByaeT BO3MOXHOCTb MPOCMOTPETb MO NOPsSiAKY koAbl Bcex owmbok. Ha aucnnee 6ymer BUAHO
KONMMYeCTBO OLUMOOK, HOMEP OLLUMOGKM, TUN 1 KO OLWMOKM (CM. pUCYHOK 7.3).
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Aucnnen It 10
NAPAMETP I S Y |
Konu4ecteo Howmep
OWHBOK OWHBKKH
Ouennen ) 1 o 7177 1 | Aucnnei
3IABJAHHA P _rar o BUX1]
Tun 1 1 Kon
OWHDKK OWHD KK

PucyHok 7.3 - MHOukayusi napamempos HacmpoUKu & pexume poboma

Tunel (koabl) OTKA3OB,
MHAMLUPYEMBbIX Ha YPOBHe 7, yKa3aHHbIX B Tabnuue 7.7.1

Tabnuya 7.7.2 — Turnbl 0MKa308 KOHmposepa

Kop oTkasa MpuunHa oTkasa MeTtoa ycTpaHeHus1 oTka3a

01 OTKa3 3HeproHe3aBMCMMOW BHELUHEN 1. BBIKMOUMTL, @ 3aTEM BKITHOYUTEL KOHTPOMNep
EEPROM

02 Owwubka Npn TECTUPOBAHNM U AMArHOCTUKE 1. BbIKNOUNTL, ' 3aTEM BKITHOYUTb KOHTpONNIep
O3Y (RAM, onepaTvBHON NamsaTH)
npoLeccopa Ha aTane HayanbHowm
WHMLUManu3aummn KoHTponnepa

03 He cooTtBeTCcTBUE KOHTPOMNbHOW cymMmmbl CRC 1."Haintn 1 yctpaHnTb HecooTBETCTBME B
obnacTu pefakTMpoBaHus KoHpurypauumm nporpamme nnbo, ecnn He HYXXHO YCTPaHsSITb
KOHTponbHow cyMmMbl CRC MCMONHUTENBHOFO. | HECOOTBETCTBUE - BbIKIIOYMTD, @ 3aTEM BKITHUYNUTb
mMoayns KOHTpOnnep.

2. BbINONHUTBL BBOA, CUCTEMHbIX NapameTpoB
nporpammbl nonb3oBatens (yposeHb 1). Mpu
3TOM 3arpy3ka Ha ypoBHe 1 KOHTponupyeT obbem
ncrnonb3yemon NnamaTu, CBs3n 6rokoB 1 camy
nporpamMmmy nornb3oBaTens.

04 He cooTtBeTcTBUE KOHTPOMNBLHOW CyMMbl CRC 1. BeInonHUTL onepauumio coxpaHeHus (cm.
3arpy>KeHHON nNporpamMmMbl NONb30BaATENS U YpOBEHb 8), ecrivm HECOOTBETCTBUE JOMKHO ObITh
KOHTponbHon cyMmbl CRC coxpaHeHHown COXpaHeHo.
nporpammbl Nonb3oBaTens

2. Ecnn He HyXXHO yCTpaHsiTb HECOOTBETCTBUE -
BbIKMIOYMTb, @ 3aTEM BKIHOYUTb KOHTPOMEep.

05 Owwmbka koHTponbHol cymmbl CRC 1. BbIknounTb, @ 3aTeM BKIHOYUTL KOHTPONep
NCMNONHSEeMOW NPorpaMMbl NONb30BaTENS B AN MHMLManM3aummn TeCTOB HavarnbHOW 3arpy3ku
O3Y (ocyLLeCTBEHNE KOHTPONSA BO BpeMS KOHTponnepa
paboThbl)

06 OTkas nporpaMMel Nonb3oBaTens 1. MNpw BO3HMKHOBEHMM JAHHOIO OTKa3a Ha
He MoaKmoYeHHbIN BXOA WHOMKaLUN ykasbiBaeTcs Homep 6rnoka u Homep

HeNoAKMKYeHHOro Bxoaa. Hantn n yctpaHnts
OLINBKY KOHhUrypauum cesasen yHKUMOHaNbHbIX
6r10KOB.

07 HenpaeunsHoe pacnpegeneHve 6a3oBbIx 1. lMpn BO3HUKHOBEHMN AAHHOIO OTKa3a Ha
aapecoB (PyHKLMOHAanNbHbIX 6NOKOB WHOMKaLuM ykasbiBaeTcs Homepa 6nokoB ¢
(coBnageHne 6a3oBbIX aApecoB B coBnaBLMMK 6a3oBbIMKU agpecamu. Hantu n
HeckoJbknx Gnokax) yCTpaHUTb oWwWnbKy KoHUrypaumm

yHKUMOHaNbHbIX 6I10KOB.

08 [Mporpammupyembii 0TKas 1. JlokannsoBaTb HEUCMNPABHOCTbL COrfacHo

3anporpaMMUpPOBaHHON Normke paboThl
dhopMMpoBaHus NporpaMMUpyeMbIX OTKa30B
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7.2.1.8 CoxpaHeHue nporpamMmmMbi NONbL30BaTeNA U HAaCTPOEK B IHEProHe3aBMCUMOMN NaMATH

Ha gaHHOM ypoBHe MpPOM3BOOMTCH COXpaHeHMe nporpamMmbl MOMb3oBaTeNd, HAcTPOeK M napameTpoB B
3HEeproHe3aBMCMMON NaMATN KOHTporepa.

Tabnuya 7.8 — [MpogpammuposaHue KoOHmposaepa

HMC;:ﬁmNQ» Oucnnen MAPAMETP [ucnneii fncnneii
Homep ypoBHs 1-in, 2- paspan 3-n, 4-it paspsn 3ABAAHHS BUXIA
00...98 01...98 0000 — 000
He 3anucbiBaTh B
WHankaums WHankaums 3HEeproHe3aBUCUMYIO
3aflaHHoro 3aeCTBOBaHHOIO namsTb
8 Konun4yecTtsa GroKoB Konn4yecTBa GrokoB
0001 - 000
3anucaTtb B
3HEpProHe3aBUCUMYHO
namMsitb

MpumeyaHwue.

M3meHeHne B pexume PABOTA HekoTopbix napameTpoB HE TpebyeT koMaHabl COXpaHeHNs Ha ypoBHe 8.

1) OnepaTuBHbIX NapaMeTpoB (pexuMbl paboTbl PErynsaTOpPOB, WaroBbIX APOFPamMmM, 3Ha4YeHue 3adaHHON
TOYKW perynstopa, 3Ha4eHe aHanoroBoro BbIXOAHOrO BO3AENCTBUSA peEYAsSTopa B Py4YHOM pexume).

2) MNapameTpoB (hyHKLMOHamNbHbIX 61TOKOB, U3MEHEHUE KOTOPLIX pa3pelLeHo Ha YpoBHE 4.

3) WN3meHeHne napameTpoB yHKUMOHamNbHbIX O6nokoB no .cetn (B pexume PABOTA u B pexume
NMPOrPAMMNPOBAHWE).

4) HekoTopble Bbixoga OGroKoOB Takke OCTalTCA HEUM3MEHHbIMU MOCHE BbIKNIOYEHUS KOHTponnepa. J9TO
BbIx04a G1IOKOB HaKOMMEHMs (CHETUYUK U UHTErpaTop).

3anomMmuHaHue cneayoLmx napamMmeTpoB MPOMCXOAUT aBTOMAaTNYECKN;

N3y (EEPROM,

*2
*3

[Mporpamma nonb3oBaTens

MapamMeTpbl Nporpammbl
nonb3oBaTens

CucTteMHble napamMmeTpbl

*1. KonvpoBaHune n3 MN3Y B O3Y npoucxoauT nocne BKIOYEHUS MUTaHWS KOHTPOMmepa, a Takke eCcnu rno Kakow To
npu4mHe ncnopyeHa pabo4as nporpaMma nonb3oBaTens.

*2. 3anuck nporpammbl nonb3osaTens B [N3Y npoMcxoauT npy CoOXpaHeHnn Ha ypoBHE NporpamMmmMupoBaHns 8.

*3. Mpu paboTe KOHTponnepa 3anucb napameTpoB nporpammbl B M3Y npoucxoouT TONbKO ANS OnpeaeneHHbIX
6rokoB. 3anncb NPOM3BOAUTCA UMKIMYECKU MO BPEMEHW UMW NPU U3MEHEHWM CBOWCTBa Onoka (Mpy M3MEHEeHUU
CBOWNCTB C nporpammHoro naketa ALFA ceorictBa aBToMaTtnyecku 3anucbiBatotca B M3Y n B O3Y, npu nsmeHeHun
napaMeTpoB U3 MepedHelr MNaHenu KOHTPOnnepa CBOWCTBA 3anucbiBaloTcs Tonbko B O3Y, ecnv HyXXHO 4YTOObI
U3MEHEHHblE CBOWCTBA OCTaNMCh B CUIE U NpY CneayloLeM 3amnycKy KOHTponsepa, Hy)kHO 3anucaTb nporpammy Ha 8
YpOBHE).

*4. 3anuck B 3Y npoussoauTca aBToMaTuyecku. lNoa cuctemMHbiMM napameTpamu pasymeeTcsd 6 ypoBeHb pexuma
nporpammMmpoBaHns KOHTponnepa.
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8 YkasaHue mep 6e3onacHocTu

8.1 K skcnnyaTtaumm koHTpornnepa MWK-51H ponyckaiTca nuua, MMerowmne paspelleHne ans paboTbl Ha
anekTpoycTaHoBKax HanpshxeHnem oo 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTaumuy B NOIHOM obbeme.

8.2 OkcnnyaTtaumsa koHTponnepa MWK-51H paspelwaetca npu  HanmMuMu UHCTPYKUMU MO TEXHUKe
6e3onacHoCTW, YTBEPXAEHHON NpeanpusaTnemM-noTpedbutenem B yCTaHOBIEHHOM MOPSAKE U yYnTbiBaoLWEen cneumduky
NPUMEHEHNs KOHTponnepa Ha KOHKpeTHOM obbekTte. [pu akcnnyatauuym Heobxogumo cobnogatbe TpebosaHus
pevicteytowmx npasun MT3 n MNTH ana anektpoyctaHoBOK HanpsixeHnem Ao 1000B.

8.3 KoHTtponnep MWK-51H porkeH akcnnyaTtMpoBaTbCsi B COOTBETCTBUM C TpeboBaHUSIMM OENCTBYIOLLMX
"MpaBun yctponcraa anekrpoyctaHosok" (M1YJ).

8.4 Wcnonbayite HanpskeHuss nutanua (220B/50My, nepemeHHoro Toka unu 24B nocTosiHHOro Ttoka),
COOTBETCTBYHOLLME TPEOOBAHUSAM K aneKTponuTaHunio ans koHtponnepa MUK-51H. MNpu nogade HanpskeHns nutaHus
HeobXxoaMMoe ero 3HayeHne J0IMKHO yCcTaHaBnmMBaThbecsa He bonee, Yyem 3a 2-3 cexk.

8.5 Bce MOHTaxHble U npodwmnakTuyeckne paboTbl [OIMKHbI  NMPOBOAMTHCH . NMPU », OTKIMIOYEHHOM
3NEKTPONUTaHUN.

8.6 3anpeluaeTcs nogknoYaTh U OTKMNOYaTh COEAUHUTENUN NPY BKMOYEHHOM SAEKTPORNUTaHNU.

8.7 TwatenbHO npou3BoauTe noAkMYeHne c cobniogeHnemM MNONSAPHOCTM BbIBOAOB. HenpaBunbHoe
NoAKMYEHNE UMM MOAKMIOYEHNE pPa3beMOB MNPU  BKMOYEHHOM MNUTAHUN MOXET MPUBECTU K MOBPEXOEHMUIO
3NEKTPOHHbIX KOMMOHEHTOB KOHTPOMepa.

8.8 He nogknoyanTe Hemcnonb3yemMble BbIBOAbI.

8.9 lMpu pasbopke KoHTponnepa ANA yCTpaHeHus HewcnpaBHocTel KoHTponnep MWK-51H pgomkeH 6biTb
OTKITHOYEH OT CETU ANEKTPONUTAHUS.

8.10 MNpwu n3eneveHun KOHTPONepa u3 Kopryca He NpuKacamTecb K ero areKTpuyYeckMM KOMMOHEHTaM U He
noaseprante BHyTPEHHME Y3nbl 1 YacTu yaapam.

8.11 Pacnonarante koHTponnep MWK-51H «kak MOXHO [Janee | OT YCTPOWCTB, TEHEPUPYHOLLNX
BbICOKOYACTOTHble  M3nyyeHus (Hanpumep, BY-neun, BY-cBapouyHble annapaTtbl, MaluHb, WK  NpuBopbI
UCMNOnb3yHLLME MMNYNbCHbIE HanNpskeHUs) Bo n3bexaHne cboes B paboTe.

9 Mopapok ycTaHOBKN U MOHTaXa

9.1 O6wme yKasaHus

KoHTtponnep MMNK-51H paccuntaH Ha MoHTaxk Ha penbc DIN35x7.5 EN50022 cornacHo puc. 9.1.
=5l
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Pucyrok 9.1 — lNonoxeHue MUK-51H npu moHmaxe He DIN-Penbc

9.2 Tpeb6oBaHUA K MeCTy YyCTaHOBKMU

KoHTtponnepbl' MUK-51H gomkHbl ycTaHaBnMBaTbCA B 3aKpbITOM B3pbiBOOEe30nacHOM M noxapobe3onacHom
NOMELLEeHUN.
YcnoBus akcnnyatauum KOHTPOITIIEPOB HE XyXKe CrieayHoLnX:
* TemnepaTypa okpyxatoLero Bosayxa ot muHyc 40 go nntoc 70°C;
* OTHOCcUTEenbHas BnaxHocTb oT 40 0o 95 %;
* aTmMocepHoe gasnenue ot 85 go 106,7 kla;
* 0OMKHA ObITb 3aLLMTa OT BNUSIHUS BHELLHUX MarHUTHbLIX Nonei ¢ HanpsikeHHocTblo 6onee 400 A/w;
* JOMKHa OTCYTCTBOBaTb BUBpaLns MeCT KpenrneHusi ¢ YacToTou Beiwe 25 My u ¢ amnnutygon 6onee 0,1 mMwm;
* OKpYXXatoLLasi cpefa He A0IMKHA coaepXaTb arpecCMBHBIX NMapOB U ra3os.
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9.3 CoepuHeHWe KOHTponsiepa ¢ BHELWHUMM YCTPOMCTBAMM

KabenbHble cBsian, coeguHsiowmne koHTponnepsl MUK-51H ¢ gatynkamu n MCnonHUTENbHLIMY MEXaHU3MaMMu,
MOAKI0YAKTCH K HUM Yepes pazbeMbl NMOAKIIOYEHUS LieNel BBOAA-BbIBOAA COMMAcHO NPOEKTY aBToMaTM3aumu B Buae
KabernbHbIX CBS3E U XKryTOB BTOPMYHOW KOMMYTaLUN.

MoaknioveHne ocyLLecTBNSAETCA C NOMOLLLID CoeaMHUTEener Ha ocHoBe GEe3BUHTOBBLIX MNOCKO-MPYXUHHBIX
knemMMm. Twnbl MPOBOAHMWKOB, MOAKMOYAEMble K OE3BUHTOBbLIX MMOCKO-MPYXUHHBIM KIEMMaM:  OOHOXMIIbHbIE,
MHOTOXMWMbHbIE, MHOTOXWIbHbIE  TOHKOMPOBOSOYHbIE (B TOM 4MCNe C  YNIIOTHEHHO-3aXaTbiMU  XXunamu),
TOHKOMPOBOJIOYHbIE C KOHLEBOW BTYNMKOW WM CO LWITUATOBBIM KabenbHbIM HaKOHEYHUKOM. XapaKTepucTUKM
pasbeMHbIX coeanHuTenei (pasbeMOB-KIEMM) U KIEMM, YCTaHaBMNMBaeEMbIX Ha KOHTEOJ'IJ'IepZ

* ceyeHune noaknto4aeMbix NPoOBOAHUKOB 0,08 - 2,5 mm7,
* rnybuHa 3a4nCTKN NPOBOAHUKA (ANMHA BTYMKW, LWITUdTA) 5-7 MM,

* MakcMmMmarnbsHoe HanpsxeHue 250 B,

* HanNpsHkeHue U3onsaumMm Mexay Krnemmamm 4 kB,

* MaKcUMarnbHbIA TOK Yepes Knemmy 12 A.

Mpoknagka kabener u XryToB [OSKHA OTBeyaTb TpeboBaHuaM paencTBylowmx «llpaeun ycTporcTea
anekTpoycTtaHoBok» ([1Y3). He ponyckaeTtca o6beanHATe B ogHOM kaberne (B xryte) Lenu, Ao, KOTOpbIM NepeaatTcs
BXOAHblE€ aHaNOroBble N CUMbHOTOYHbIE BbIXOAHbIE ANCKPETHbIE (MMMYIbCHbIE) CUTHAMBI.

OkpaHupoBaTb BXOAHblE W BbIXOOHbIE [AUCKPETHble (MMMynbCHblE) kabenbHble uUenu He TpebyeTcs.
HeobxoomMmocTb B akpaHMpoBaHuM kabensi, Mo KOTOpPbIM NepeAaeTcs aHanoreeasi MHGoOpMaLums, 3aBUCUT OT ANWHbI
CBS3el M OT YPOBHS NOMEX B 30HE NPOKNaaku kabens.

CeTeBoe HanpsikeHue anekTponutanus koHTponnepoe MUK-51HsnogaeTca,4epeB BHELLUHUA CUMOBOW LLNT,
060py0BaHHbI aBTOMATUYECKMMM BbIKIHOYaTENAMU.

Bnokn koHTponnepos MWK-51H, gaTumMkm n ucnonHuTenbHble YCTPONCTBa, BXOASLWME B OOWH KOHTYP
perynmpoBaHus WnM ynpaBneHUs, [OOMKHbl OblTb OTHECeHbl («ApWBSA3aHbI») K OOHOMY aBTOMAaTUYECKOMY
BbIKMOYaTENHO.

MapameTpbl CETU aNeKTponuTaHusa — ogHodasHasa ceTb NepeMeHHOro Toka HanpsbkeHnem oT 110B go 242B u
yactoton (50 £ 1) Ny mnm ot 20 go 28 B, B 3aBUCUMOCTM OT 3akasa.

Bce 6noku koHTponnepos MUK-51H gomkHbl ObITb 3a3eMreHbl NPOBOAOM cedeHus He meHee 1,5 MmZ.

CxeMmbl BHELLHNX coeanHeHun npusoaaTcs B rnase 10.

BHelwHWX BUA 1 rabapurHbie pasmepsbl
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PuecyHok 9.2- BHewHuli 8ud u eabapumHbie pasmepsl koHmporsnepa MUK-51H
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10 OpraHunsauua BBoga-BbiBoaa nHdopmauuu.

BHewHne coeanHeHunnA

10.1 BHewHwue nogknioyeHus koHtponnepa MUK-51H

Yepes coeanHnTenbHble pasbeMbl MOAKMOYAKTCA LENW, K KOTOPbIM OTHOCATCS:

¢ aHanoroBble BXOAbl; * aHanNoroBbIN BbIXOS;

* ANCKpPEeTHbIE BXOObl; * ANCKPETHbIE BbIXO4bl;
* uenn nnTaHna AUCKPEeTHbIX BbIXOO0B, * MHTepd)eVIC;

* Luenb NNTaHna KOHTposnepa; * MoAynb paclnpeHua.

Ananorossle Bxoas! Al1, Al2

TCcMmTcn

AHanorossle  AHanorossiit
Bxoasl Al3, Al4 BbIXOA

[@l [@_‘ RH F:mepdaeuc
v

Tepmonapa

Tox
HanpsixeHue

MIK-51H

A MIKPOA

XP1
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K moaynio pacwwupenus MP-51H
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Rucyrok 10.1 - Hymepauyus knemm u cueHarbi KOHmponnepa MUK-51H

10.1.1 MopknioYeHUe aHaNoroBbIX BXOA40OB

MonoxeHune fnepemMbldeK Ha nnaTte npoueccopa Aand HaCTpOVIKVI pas3fnnYHbIX TUMOB BXOAHbLIX CUrHanoB

npusegeHo B Tabn. 10.1.

MNpeobpazoBaHue curHanoB NocTosiHHOro Toka 0-5 MA, 0(4)-20 MA 1Ny cUrHanoB MOCTOSIHHOTO HanpPsPKEHWs
0-10 B ocyLuecTBnsieTcs ¢ NOMOLLbI HOPMUPYIOLLMX PE3NCTOPOB, BXOASALUMX B cocTaB u3genus. Beibop curHana 0-20
MA unn 4-20 MA ocyLLeCcTBNSETCS NPOrpaMMHO C MOMOLLbIO PyHKLMOHaNeHOro 61oka aHanoroBoro BBOAA.

Kaxxgbin aHanorosbli BXOA ranbBaHWYECKM M30NMPOBaH OT APYIMX aHanoroBbiX BXOAOB W Apyrux Lenen

KOHTpOnnepa.

BHumaHue!

Mpy NogknoYeHnn aHanoroBoro BXOAHOIO CUrHana npoBepbTe Ha MoAyre YCTPOWCTBA CBA3M C 0OLEKTOM YCTaHOBKY
nepemMblyek Bblbopa BXOAHbIX curHanoB 6rokoB nepemblyek JP1 — JP4 1 J3 — J6 B COOTBETCTBMM C yKa3aHHbIM B

Tabnuuax 10.1 n 10.2. MNonoxeHne nepemMblyek nokasaHo Ha pucyHke 10.1.1.
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Tabnuya 10.1 - [MonoxeHue nepembivek JP1 — JP4 Ha npoyeccopHou nname 0511 HACMPOUKU aHano2o8bix exodos Al1 — Al4

TN BXOAHOO CUrHana Bxon Al1 Bxon Al2 Bxop Al3 Bxon Al4
Mepembiyka JP1 | MNepembliuka JP2 | lNMepembiyka JP3 | MNepembluka JP4

0-5 MA [1-2], [7-8] [1-2], [7-8] [1-2], [7-8] [1-2], [7-8]
0-20 mA, 4-20 MA [1-2], [5-6] [1-2], [5-6] [1-2], [5-6] [1-2], [5-6]
0-10B,0-5B,0-1B [2-4], [5-7] [2-4], [5-7] [2-4], [5-7] [2-4], [5-7]
0-2 B, 0-200 mB, 0-100 mB,
0-75 mB, 0-50 B [1-2], [5-7] [1-2], [5-7] [1-2], [5-7] [1-2], [5-7]
Oatumkmn TCM, TCI1, Pt [1-2], [5-7] [1-2], [5-7] - -
Tepmonaps! TI1 [1-2], [5-7] [1-2], [5-7] - -

MpumeyvaHus.

1. MonoxeHne nepembivek JP1 - JP4 ons HacTponku aHanoroBbix BxogoB All - Al4 pgomxHo
COOTBETCTBOBaTb HOMEpPY CBONCTBA (PYHKLMOHANbLHOro Broka aHanoroBoro BBoga OTBeYaloLLero 3a Tmn
BXOOHOTO cUrHana.

2. CmelleHne BxogHoro curHana 4-20mMA ycTaHaBnNmBaeTcsi NPOrpaMmHo.

Tabnuya 10.2 - lMonoxeHue nepembiyek J3 — J6 Ha npoyeccopHol nname 0518 HacmpoUKU aHano2oebix 8xo008 Al1 u Al2

lMonoxeHne NnepemblYek 4s aHarnoroBbIX BXO40B
Twin BXOAHOro curHana unm Tmn gaTyvka Bxopg Al1 Bxop Al2
J3 J4 J5 J6
0-5 mA, 0-20 MA, 4-20 MA [1-2] [2-4], [8-10] [1-2] [2-4], [8-10]
0-10B,0-5B, 0-2B [1-2] [2-4], [8-10] [1-2] [2-4], [8-10]
0-1 B, 0-200m B [1-2] 0.[7-8], [2-4] [1-2] [7-8], [2-4]
0-100 mB [1-2] [7-8], [9-10] [1-2] [7-8], [9-10]
0-75 vB [1-2] [5-6], [9-10] [1-2] [5-6], [9-10]
0-50 mB [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
TCM 50M, W440=1,428, -50°...+200°C, 3-x npos.. [3-4] [5-6], [2-4] [3-4] [5-6], [2-4]
TCM 100M, W4¢0=1,428, -50°...+200°C, 3-x npoB. | »[3-4] [7-8], [2-4] [3-4] [7-8], [2-4]
TCM rp23, W400=1,428, -50°...+180°C, 3-x npos. [3:4] [5-6], [2-4] [3-4] [5-6], [2-4]
TCIM 50M, W400=1,391, -50°...+650°C, 3-x npoB..
P50 o = 0,00390, 0,00392, 3-X NPOB. [3-4] [7-8], [2-4] | [3-4] | [7-8], [2-4]
TCIT 10001, W4g0=1,391, -50°...+650°C, 3-x npoB.
Pt100 o = 0,00390, 0,00392, 3-X NPOB. [3-4] [9-10], [2-4] | [3-4] | [9-10], [2-4]
TCIT rp21, W490=1,391, -50°...+650°C4 3-x:npoB. [3-4] [7-8], [2-4] [3-4] [7-8], [2-4]
TCM 50M, W,=1,428, -50°...+200°C, 4-x NpoB.. [1-2] [5-6], [2-4] [1-2] [5-6], [2-4]
TCM 100M, W,0,=1,428, -50°...+200°C, 4-x npoB. [1-2] [7-8], [2-4] [1-2] [7-8], [2-4]
TCM rp23, W;=1,428, -50°...+180°C, 4-Xx npoB.. [1-2] [5-6], [2-4] [1-2] [5-6], [2-4]
TCIM 501, W490=1,391, -50°...+650°C, 4-X NpoB.
P50 o = 0,00390, 0,00392, 4-X MPOB. [1-2] [7-8, [2-4] | [1-2] | [7-8], [2-4]
TCIT 1000, W4g0=1,391, -50°...+650°C, 4-x npos.
Pt100 o = 0,00390, 0,00392;:4-X NPOB. [1-2] [9-10], [2-4] | [1-2] | [9-10], [2-4]
TCIM rp21, W490=1,391, -50°...+650°C; 4-x npoB.. [1-2] [7-8], [2-4] [1-2] [7-8], [2-4]
Tepmonapa TXK (J),.0°...+1100°C [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
Tepmonapa TXK (L), 0°...+800°C [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
Tepmonapa TXKH (E), 0°...+850°C [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
Tepmonapa TXA(K), 0%...+1300°C [1-2] [5-6], [7-8] [1-2] [5-6], [7-8]
Tepmonapa TR10 (S),0°.4+1600°C [1-2] [1-2], [8-10] [1-2] [1-2], [8-10]
Tepmonapa TP (B), 0°...#1800°C [1-2] [1-2], [5-6] [1-2] [1-2], [5-6]
Tepmonapa TBP (A-1),0°...+2500°C [1-2] [3-4], [8-10] [1-2] [3-4], [8-10]
Mpumeyanue. NonoxeHne nepemblyek J3 - J6 (CM. pucyHOK 3.2) AN HACTPOMKW aHamoroBbIX
BxogoB Al1 = Al2 gOmKHO cOOTBETCTBOBATb HOMEPY CBOWCTBA (pyHKUMOHANbHOro 6110ka aHanoroBoro
BBOJA OTBEYAOLLEro 3a TUMN BXOQHOrO CUrHana.
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Pucyrok 10.1.1 — [TonoxeHue nepembiHeK aHarn0208b1x 8Xx0008

10.1.2 Mopgknto4veHUe AUCKPETHbIX BXOOOB

Kaxabli AUCKPEeTHbIM BXOA ranbBaHUYeCcKM WM30NMPOBaH OT APYrMX GUCKPETHLIX. BXOAOB W ApYrnx Lenen
KOHTponnepa.

[ns nuTaHusa AMCKpeTHBLIX BXOOOB (AaTynkoB) TpebyeTcsa BHeLlHee HanpsxeHne 24B NnoCTOSIHHOro Toka.

B0o3MOXHO NpyMeHeHne 0AHOro UCTOYHMKA NMUTaHWS C TOKOM Harpy3ku He:meHee 30 MA, B 3TOM criyyae Bxoaa
DI1-DI3 6yayT nmeTb obLLmiA «nmocy.

10.1.3 MoaknrovyeHUe aHaNoOroBbIX BbIXO40B

AHanoroBbIi Bbixog 6a30BOM Mogenu KOHTponnepa SIBMAETCA akTUBHbLIM, MO3TOMY AN €ro NUTaHus He
TpebyeTcsa BHELIHUA NCTOYHMK 24 B NOCTOSIHHOrO TOKa.

AHanoroBbIN BbIX0 raribBaHMYECKM U30NMPOBaH OT ApPYrX enen KOHTponnepa.

Mpy nogknoyYeHnM aHanoroBoro BbIXOAHOMO CUrHana npoBepbTe Ha MoAyre YCTPOMCTBA CBSI3U C OOBLEKTOM
YCTaHOBKY nepemblyek Bbibopa BbIXOAHbIX CUrHanoB 6rnoka nepemblyek J1 B COOTBETCTBMM C yKa3aHHbIM B Tabnuue
10.3.

(=

I

PucyHok. 10.1.2 =[lonoxeHue nepembivyek 05151 HacCmMpoUKU aHaro0208020 8bixoda

Tabnuya 10.3 - [MonoxeHuemepembidek J1 Ha npoyeccopHol nname 0511 HACMPOUKU aHan0208020 ebixoda AOT

TwunBbIXOQHOro cUrHana MonoxeHue nepembiyek J1
0-5 MA [2-4], [7-8]
0-20 MA,
4-20MmA [2-4], [5-6]
0-10 B [1-2], [3-4]

10.1.4 HopkfntoueHne AUCKPETHbIX BbIXOO0B

[unckpeTHble BbIXOAbl BbLIMNOMHEHbI B BMAE pernie, npu 3ToM normveckomy 0 COOTBETCTBYET PasOMKHYTOe
NMOoXeHMe KOHTAKTOB YKa3aHHbIX Ha PUCYHKE, a NTOrMYeckon 1 - 3aMKHYTOE COCTOSIHME BbIXOAHbLIX KOHTaKToB pene CP
n HO.

Kaxgbih  ANCKPETHbIN penerHblil U ONTOCUMWUCTOPHBIA BbIXOA ranbBaHUYeCKM W30MMpoBaH OT ApYyrux
AMCKPETHbIX BbIXOLOB U ApYrvX Lenew KoHTponnepa.

OnckpeTHble BbIXoAbl TPAH3UCTOPHOrO TUMA COEAMHEHbI B TPYNMNy M3 NSATU BbIXOOAOB W rarnbBaHWYECKU
N30MMpOBaHbl OT APYruX Lienein KoHTponnepa.
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TpaHau- TpaH3u-
cTop cTop
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MUCTOpP MUCTOP

PucyHok 10.1.3 — Cxema noOKmo4eHUs OUCKPEMHbIX 8bIx0008.KoHmMponnepa MUK-51H

MapameTpbl ANCKPETHBIX BLIXOAOB penenHoro Tuna:

1. Ha pucyHKke nokasaHo pacrnoroXeHue 1 HasHayeHne nepexntoyardLmx KOHTAaKTOB BbIXOAHBIX pere KaHamnos
DO1-DOS5.

2. KoHTakTbl BbIXOAHbIX pere ykasaHbl B MONoXeHnn "BbIKAIOYEHO", nnn npu obectoyeHHo obMoTke pere.

3. Hencnonb3yemeble knemmbl pasbema He noakntovaTth.

4. MakcumanbsHoe notpebneHne (06MOTOK pene) NATU BKIIOYEHHBIX KaHanoB OT UCTOYHKMKa NOCTOSHHOTO ToKa
24 B —100 MA.

Mpumeyvanue!

B uenax nepemeHHOro Toka AN /MOOKMIOYEHWUS WHAOYKTUBHBIX HArpy3ok K AUCKPETHOMY penemHoMy
BbIXOAHOMY CUrHany pekoMeHayetcs ncnosnb3oBatb RC-geMncupytoLLyto Lemnoyky.

Mpumep Takow cxembl n3obpaxeHMHa pucyHke 10.1.4.

PekomeHayeTcs ana uenen nepemeHHoro Toka HanpsbkeHvem 220 B Bmecto RC-uenodku ucnonb3oBaTb
Bapuctop CH2-1 Ha HanpsbkeHne 420 B [lpumeHeHne BapucTopa No3BoNseT NPefoTBPaTUTb HE TOMNbKO MHAYKTUBHbIE
HaBOOKW, HO M noracutb OGonbluMe BCMIECKW CUrHana, BO3HUKaKWMEe B CWUMOBbIX LENsX NUTaHUa OT ApYroro

obopynoBaHus.
XP3
38| CP1
G Ry 39 }
40| HO1
c1 R1

A - KOHTpONNEep ManokaHanbHbIA MHOrOYHKUMOHanbHbIA MukponpoueccopHbii MUK-51H NMPMK.421457.009;
RH — Harpy3ka;

G — NCTOYHUK NUTAHUSI NEPEMEHHOIO TOKa;

C1 — koHgeHcaTop, 022 mk® 600 B;

R1 — peanctop,100 Om 0;5 BT;

XP2, XP3 — coeanHnTenb 232-209/026-000.

Pucyrok 10.1.4 — Cxema nookKroyeHUs1 UHOYKMUBHOU Hazpy3Ku K OUCKPEemHOMY penieliHOMY 8bIXOOHOMY cuzHasy

MapameTpbl AUCKPETHBIX BBIXOAOB TPAH3UCTOPHOrO TUNa:

1. Ha pucyHke noka3aHO pacnonoXeHWe W Has3Ha4YeHWe MacCUBHbLIX TPAH3UCTOPHbLIX KIOYEN C OTKPbIThIM
KONNEeKTopoMm 1 obLwmm amuTTepom kaHanos DO1-DO5.

2. Nornyeckomy "0" cooTBETCTBYET Pa30OMKHYTOe, a fornyeckomn "1" - 3amMKHyTOe COCTOsIHUE Krtoya.

3. Heucnonb3ayemeble knemmbl pa3bema He NOoAKIYaTh.
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MpumeyvaHwne!

Mpu noaknioYeHMN MHAYKTUBHBLIX HArpy3oK (pene, nyckatenu, KOHTaKTopbl, ConeHouab! U T.M.) K AUCKPETHLIM
TPaAH3MUCTOPHBIM BbIXOA4AM KOHTposiepa, BO M3bexaHue BbIXOA4a M3 CTPOS BbIXOAHOIO TpaH3ucTopa m3-3a 6onbLioro
TOKa CaMOVHOYKUUW, napannenbHO Harpyske (0OMOTKe perne) Heobxoaumo ycTaHaBnuBaTb Grokupyowmin guog VD —
cMm. cxemy nogkmnodenms 10.1.3. BHewWwHWn guon ycTaHaBnvMBaTb Ha KaOOM KaHarne, K KOTOPOMY MOAKMYeHa
WHOYKTVBHAasA Harpys3ka.

Twun yctaHaBnuBaemoro auopa - KO209, KO258, 1N4004...1N4007 (mnn aHanorvyHbIn), paccumMTaHHbIN Ha
obpaTHoe HanpsixeHne 100 B u npsimon 1ok 0,5 A.

10.1.5 MopgknroyeHne uHTepcpenca

1. K MK moxeT 6bITb nogkntoveHo Ao 32 yCcTponCTB, BKtovas npeobpasoBaTtens nHtepgencos brA-485 nnu
Brn-52.

2. Obwas anvHa KkabenbHOM NMHUK CBA3W He JoSmkHa npeBbiwaTb 1200 M.

3. B kauecTBe kabenbHOW NUHMKU CBA3M NPEaNOoYTUTENBHO MCNOSb30BaTh IKPaHNPOBAHHYH,BMTYIO Napy.

4. InvHa oTBeTBNEHUN Lo, 4OMmKHa ObiTb Kak MOXXHO MEHbLUEWN.
5. K uHTepdencHeiM BxoaaM npubopoB, pacrnornioXeHbiM B KPaWHUX TOYKax COeAUHWUTENBbHOM NWHUKM, Heobxoaumo
NOOKMIUYNTL ABa TepMMHanNbHbIM pe3uctopa conpoTueneHnem 120 Om (R1 ndR2). FlogkniodeHne TepMUHarbHbIX
pe3ucTtopoB B 6noke npeobpasoBaHusa nHtepdgericos bINN-485 nnun BrNn-52 — cm. B PO Ha BEIN-485 nnn BIiA-52.

MWK-51H
Kaoenay s chaau
(FpaHuypobamas fumas naoa)
Y5 e [Todkmasere menrHamagaa
16 | TXB- fpuerorenedam 3k
17| TXA+ [ RSL85
74,— 18 [RGND |- &t 1
BrlcoxoorHIg 3emi 1000w _|
GND

PucyHok 10.1.5 — Cxema fodkaYyeHUs uHmepgetlica

MpumeyvaHums.

1. Bce oTBeTBUTENN NPpUEMO-NEPEAaTYMKOB, NMPUCOEAMHEHHbIE K O4HOW 0bLLen nepeaatoLent IMHUA, SOMKHbI
COrnacoBbIBaTbCS TONBKO B ABYX KpalHuUX ToYkax. [InvHa oTBeTBNEHNI AOMKHA ObiTb Kak MOXHO MEHbLUEN.

2. HeobxoaMMmoCTb 3KpaHMpoBaHWSA kabemern, no KOTopbiM nepegaeTcs UHGOPMauus, 3aBUCUT OT ANUHbI
KabenbHbIX CBA3EM U OT YPOBHSI MOMEX B:30HE NpoKragku kabens.

3. MNpuMeHeHWe 3KpaHMPOBAHHOW BUTOW Mapbl B NPOMbILLNEHHBLIX YCIOBUAX SBMSIETCS NPEANOYTUTENbHBIM,
nockonbky aTo obecrneymBaeT NoMnyyYeHe BbICOKOrO COOTHOLLEHUS CUTHAM/LLIYM W 3aLUMTy OT CMHAA@3HOW NomMext.
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10.2 BHewHwue nogkno4veHuss mogynen pacwmpeHus MP-51H

10.2.1 NMopakntoyeHne BHeWHUX Lenen moaynen pacwmpeHus MP-51H-11

Mopynb pacwmpenns MP-51H-11 copgepxuT 16 AUCKPETHbIX BXOAOB W OOWH aHanoroBbl BbIXOA, TO €CTb
koHTpornep MUK-51H ¢ gaHHbIM mMopynem paclupexusi 6ygeT umeTb 19 gunckpeTHbix BxogdoB (3 6a3oBbix + 16 Ha
mMoAyne paclumperuns). Kaxabin AUCKPETHBIN BXOA ranbBaHUYECKN M30NNMPOBaH OT APYrMX AUCKPETHbLIX BXOAOB U ApYruxX
Lienemn KOHTponnepa.

[0ns nMTaHua OUCKPETHbLIX BXOAOB (,U,aT‘-IVIKOB) TpeﬁyeTCH BHellHee HeCTaGVIJ'IVI3VIpOBaHHOG HanpsaxXeHune 24 B
NOCTOAHHOIO TOKa.

[vckpeTHble Bxoabl DI4-DI7 [uckpeTHble BxoAdbl DIS-DI11
G4= G5= G6= G7= G8= Go9= G10= G11=
18..30V 18..30V 18..30V 18..30V 18..30V 18..30V 18..30V 18..30V

/ '
s s o [ [ [ |

l( koHTponnepy MUK-52H m ﬂ
| . o T T o e T Tl el el
103 33335855-

e

Mdd34d 33343333
PSR P P F AU A A

~220V

+

 |+oifd 0i13-0ifg 0iidoilf oiif-0iff o 0118010 0if-0i-oiff 0
| f Pox f 1

- + - - = = 2 = = = =
urasne <220V St ANANANA AN A
Bbixon AO2 G12= G13= G14= G15= G16= G17= G18= G19=

< 18..30V 18..30V 18..30V 18..30V 18..30V 18..30V 18..30V 18..30V
[uckpetHble Bxogpl DI12-DI15 [uckpeTHble Bxoasl DI16-DI19

=24V

Mutanue =24V RH
A=t

AHanoroBbIi
Bbixog AO2

PucyHrok 10.2.1 - Hymepayus knemm u cueHarnsl Modyrsi pacuupeHuss MP-51H-11

MpumeyvaHua.
1. MNMonoxeHne nepemblyek J1 Ha Moayne pacliMpeHu AN HaCTPOMKM aHanoroBoro Bbixoda NpuBeneHo B
Tabnuue:
[nanasoH BbIXOAHOIo curHana [ono)eHne nepembldeK Ha MoayIe pacluMpeHUs
0-5 mA [2-4], [7-8]
0-20 MA;
4-20 A [2-4], [5-6]
0-10 B [1-2], [3-4]

2. CmeLleHne BbIXoAHOroO curHana 4-20 MA ycTaHaBnvMBaeTCs NporpamMmmHo.
3. Heucnonb3yemble kneMmMbl He nNogknoyaTh.
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10.2.2 NMoakntoyeHne BHeWHUX Lenen moaynen pacwmperus MP-51H-13

Mopynb pacwupenns MP-51H-13 copepxuT 8 AWUCKPETHbIX BXOAO0B, 8 AUCKPETHLIX BbLIXOAOB W OAWMH
aHanoroBbln BbIxod, TO ecTb koHTponnep MUK-51H ¢ gaHHbIM mogynem pacwupexusi 6ygeT umeTb 11 OUCKPETHbIX
Bx0A0B (3 6a30Bbix + 8 Ha Moayne pacmpeHns) 13 AMCKpeTHbIX BbiIxofoB (5 6a30Bbix + 8 Ha Moayne paclumpeHns) n 2
aHanoroBsbIX BbIXOAA COOTBETCTBEHHO. Kaxabi AWCKPETHbIN BXOA, ranbBaHNYECKN M30NMPOBaH OT APYrUX AUCKPETHbIX
BXOA0B U ApYrux Lienew KoHTpornnepa.

[na nuTaHna AUCKPeTHbIX BXOAOB (4aTYMKOB) TpebyeTcs BHellHee HecTabunuanpoBaHHoe HanpshxeHue 24 B

NMOCTOAHHOIO TOKa.
[uckpeTHble Bxoabl DI4-DI7 [uckpeTtHble Bxoae! DI8-DI11

G4= G5= G6= G7= G8= G9= G10= G11=
18..30V 18..30V 18..30V 18..30V. 18..30V 18..30V 18..30V 18..30V

K konTponnepy MK-52H

FEEEPEPEP

bl lplunluplunlugly

" XP5

~220V

e ELESERER

lI%J

AHanoroabm
Bbixog AO2 §

MuTaxne ~220V Do7 DO8 DO10  DO11  DO12  DO13

[uckpetHble Bbixoasl DO6-DOY [uckpeTHbie Bbixoasl DO10-DO13

=24V

Mutanue =24V

AHanoro-BbM
BbIxog AO2

PucyHok 10.2.2 - Hymepayusi knemm u cueHarnsl Modyrsi pacuwupeHuss MP-51H-13

MpumeyvaHns:

1. Tpu noaknioYeHnn WHOYKTUBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, ConmeHouabl 1 T.M.) K
OUCKPETHBIM, TPaH3UCTOPHbIM BbIXOO4AaM KOHTpOsriepa, BO u3bexaHue BbIxoA4a M3 CTPOSA BbIXOAHOIO TpaH3McTopa ns-3a
OonbLIOro ToKa,CamoMHAYKLMK, NapannensHo Harpyske (06MOTKe pene) HeobXxoaMMO yCTaHaBnMBaTh GrOKMpYOLLNIA
ouog VD — cm.cxeMmy nogkntoveHust. Tun yctaHaBnvBaemoro aumoga KO209, KO258, 1N4004...1N4007 wnwm
aHanornyHbIf, paccuuTaHHbIn Ha obpatHoe HanpsikeHune 100 B, npsimoii Tok 0,5 A.

2. MNonoxeHne nepemblyek J1 Ha moayne paclMpeHuin Ans HAaCTPOWKM aHanoroBoro Bbixoda npuvBedeHo B

Tabnuue:
[vanasoH BbIXOOHOIO curHana [MonoxeHue nepembldek Ha MOAyNe paclupeHus
0-5 mA [2-4], [7-8]
0-20 MA;
4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmeLleHue BbIxogHoro curHana 4-20MA yctaHaBnuBaeTcst TporpaMmmHo.
4. Hencnonb3syemble KneMMbl He NMOAKIoYaTh.
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10.2.3 NMopakntoyeHne BHeWHUX Lenen moaynen pacwmpeHus MP-51H-15

Mopynb pacwupenns MP-51H-15 cogepxuT 16 AUCKPETHLIX BLIXOAOB W OOWH aHarnoroBbli BbIXOA, TO eCTb
koHTpornep MUK-51H ¢ gaHHbIM mMopynem pacwmpeHns 6ygeT umeTb 21 gnckpeTHbix BbixogoB (5 6a3oBbix + 16 Ha
MoAyne paclvpeHnsl) W 2 aHanoroBbIX BbIXOA4A COOTBETCTBEHHO. Kaxabll AMCKPETHbI BXOA ranbBaHUYECKU
N30MMPOBaH OT APYrMX ANCKPETHBIX BXOAOB U APYIMX Liernen KoHTponnepa.

[uckpeTHble Bbixogsl DO6-DO9 [uckpeTHbie Bbixogel DO10-DO13

DO6 DO7 DO8 DO9 DO10 DO DO12 DO13
— — — — — — — —

l(xomponnepy MWK-52H 0 ﬂ m ﬂ m 'm ’m m .
P

ddddddddd

P

a3
“"““““"““

I XS3

33335335

~220V

[%J

AHaJ‘IOI’OBbIVI
Bbixog AO2

Mutanne ~220V

DO14
JAuckpeTHble Bbixoasl DO14-DO17

DO15 DO16 DO17 DO18 DO19 D020 D021
[uckpeTHble Bbixogbl DO18-D0O21

=24V

Mutanue =24V RH
A

AHanorosbiit
Bbixon AO2

PucyHok 10.2.3 - Hymepayus knemm u cueHansl Modyns pacwupeHuss MP-51H-15

MpumeyvaHus.

1. Tpu NOAKMIOYEHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, coneHouabl U T.M.) K
OMCKPETHBIM TPAH3UCTOPHBIM BbIXOL4AM KOHTpOINepa, BO n3bexaHue BbIXo4a U3 CTPOSi BbIXOAHOMO TpaH3ucTopa ns-3a
60onbLIOro fOKa CamMOVHAYKLUK, napannensHo Harpy3ke (06moTke pene) HeobxoaMMo ycTaHaBnuBaTb HNOKMPYOLLMIA
onop VD = cm. cxemy ‘mogkmtoveHus. Tun yctaHaBnuBaemoro auopja KAO209, KO258, 1N4004...1N4007 wnu
aHanornyHel, paccumMTaHHbIn Ha obpaTHoe HanpsbkeHne 100 B, npsamon 1ok 0,5 A.

2. NonoxeHne nepembldek J1 Ha mMoayrne pacMpPEHUn NS HAaCTPOWKU aHaroroBOro BbIXOAa MPUBEAEHO B

Tabnuue:
[vanasoH BbIXOOHOIO curHana [MonoxeHue nepembldek Ha MOAyne pacluMpeHus
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 A [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmelleHune BbixogHoOro curHana 4-20MA ycTaHaBnmMBaeTCs MPOrpaMmHo.

4. Hencnonb3dyemble KNemMMbl HE NOAKIYaTb.
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10.2.4 MopakntoyeHne BHeWHUX Lenen moaynen pacwmpeHus MP-51H-16

Mopynb paclmpernus MP-51H-16 umeeT 16 AUCKpeTHLIX BXOA0B U 3 aHanorosbIX BbIX04a, TO €CTb KOHTpOMnep
MWK-51H c gaHHbeIM mMopynem pacwmpeHus Oyget umeTb 19 AuckpeTHbIx BxogoB (3 6asoBeix + 16 Ha mopgyne
pacLumpenuns) n 4 aHanorosbix Bbixoda. Kaxabii ANCKPETHBIN BXOA ranbBaHNYECKN U30MMPOBaH OT APYIMX AUCKPETHbIX
BXOA0B U ApYrux Lienen KoHTpornnepa.

[0ns nMTaHua OUCKPETHbLIX BXOAOB (,U,aT‘-IVIKOB) Tpe6yeTC$| BHellHee HeCTaGVIJ'IVIEWIpOBaHHoe Hanps>XxeHne 24 B
NOCTOAHHOIO TOKa.
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PucyHok 10.2.4 - Hymepayusi Knemm u cuzHarnsl Modyrs pacwupeHus MP-51H-16

MpumeyvaHus.

14 [lonoxeHne nepemblyek J1,J2 n J3 Ha moayne pacluvMpeHuin Ans HaACTPOWKW aHanorosBblX BbIXOAOB
npvBegeHo B Tabnuue:

[nanasoH BEIXOAHOro curHana [MonoxeHue nepembldek Ha MOAyNe paclupeHus
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 mA [2-4], [5-6]
0-10 B [1-2], [3-4]

2. CmelLeHune BbIxogHoro curHana 4-20 MA yctaHaBnMBaeTcsi NPOrpaMMHO.
3. Hencnonb3yemble kKneMmMbl HE MOAKIIOYATb.
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10.2.5 NMoagkntioveHne BHeWHUX Lenen moaynen pacwmpenusa MP-51H-17

Mopaynb pacwupenus MP-51H-17 umeet 8 AuckpeTHbIX BXOOOB, 8 AWCKPETHbIX BbIXOOOB W 3 aHanoroBbIX
BbIxoA4bl, TO ecTb koHTpornep MWK-51H c gaHHbIM Mogynem pacwwupeHusi 6ygeT umetb 11 AMCKpeTHbIX BXogoB (3
6a3oBbix + 8 Ha mopyne pacwwmpenus) 13 AMCKpeTHbIX BbixogoB (5 6asoBbix + 8 Ha mopyne paclvpeHus) n 4
aHanoroBsbIX BbIXOAA COOTBETCTBEHHO. Kaxabif AWCKPETHbIW BXOA ranbBaHNYECKN M30NMPOBaH OT APYrMX AUCKPETHbIX
BXOA0B U ApYrux Lienew KoHTpornnepa.

[na nuTaHna AUCKPeTHbIX BXOAOB (4aT4MKOB) TpebyeTcs BHelLHee HecTabunuanpoBaHHoe HanpsixeHue 24 B
NMOCTOSAHHOIO TOKa.

NuckpeTHble Bxoabl DI4-DI7 [nckpetHble Bxogbl DI8-DI11
Ga= G5= G6= G7= G8= G9= G10= G11=
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=24V

Mutanne =24V

AnanoroBeie Bbixogbl AO2- AO4

PucyHok 10:2.5 - Hymepayus knemm u cueHarnsl Modyrsi pacuupeHusi MP-51H-17

MpumeyvaHus.

1. Tpu nNOAKMOMEHUN WHAOYKTUBHBIX Harpy3ok (pene, MyckaTemnu, KOHTaKTopbl, cConeHouabl U T.M.) K
OMCKPETHBIM TPAH3UCTOPHBLIM BbIXOA4AM KOHTpOSepa, BO n3bexaHue BbIXoA4a U3 CTPOSi BbIXOAHOMO TpaH3ucTopa ns-3a
6onbLIOro Toka camMoVHAYKLUK, napannensHo Harpyske (06MoTke pene) HeobxoaMMmo ycTaHaBnmuBaTb ONOKMPYHOLLUIA
avwog VD — oMy, cxemy nogknioveHusa. Tun yctaHaBnuBaemoro auvopga KO209, KO258, 1N4004...1N4007 wnwn
aHanornyHell, paccyuTaHHbIN Ha obpaTHoe HanpshkeHne 100 B, npsamon Tok 0,5 A.

2. MonoxeHne nepemblyiek J1, J2 n J3 Ha mMopyne paclivpeHui Ansi HACTPOMKW aHamnoroBbiX BbIXOAOB

npuBeneHo B Tabnuue:

ﬂmana30H BbIXOOHOIoO CUrHana [MonoxeHne nepemMblidek Ha moayrne paclwnpeHna
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 vA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmelleHune BbixogHoro curHana 4-20 mA ycTaHaBnuBaeTCcs MPOrpaMmMHo.
4. Heucnornb3yemble KnemMmbl He NOAKMIYaTh.
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10.2.6 MoakntoyeHne BHeWHUX Lenen moaynen pacwmpeHus MP-51H-18

Mopynb pacwuperna MP-51H-18 vmeeT 16 AMCKpeTHbIX BbLIXOAOB M 3 aHarnoroBblX BbiIXoda, TO €CTb
koHTpornep MUK-51H ¢ gaHHbIM mMopynem paclmpeHus 6yaeT nmeTb 21 AMCKPeTHbIX BbixogoB (5 6a3oBbix + 16 Ha
Moayne paclumpenns) n 4 aHanorosbiX BbIXO4a COOTBETCTBEHHO. Kaxgbin  OUCKPETHbIN  BXOA4 — ranbBaHW4eCcKM
N30MMPOBaH OT APYrMX ANCKPETHBIX BXOAOB U APYIMX Liernen KoHTponnepa.

[uckpeTHble Bbixogbl DO6-DO9 [uckpeTHble Bbixogsl DO10-DO13
DO6 DO7 DO8 DO9 DO10 DO11 DO12 DO13

oo [6rs o €7 fios [eeo fios[ers | | floroBeoffor B ioraBerzfiorsfers
VAR R R A W W
ddéaddddd

K koHTponnepy MUK-52H

’ XS3

533358338

~220V

RH Ru RH
+ - + - + -

Mutanne ~220V
AHanorosble Bbixoasl AO2-AQ4

—— — —— — ——
DO14 DO15 DO16 DO17 DO18 DO19 D020 DO21
AuickpeTHble Bbixogsl DO14-DO17 [OuckpeTHble Bbixogbl DO18-DO21

=24V

Mutanue =24V

AHanorosble BhIXOAb! AO2-A04

PucyHok 10.2:6 - Hymepayus knemm u cugHansi Modyns pacwupeHus MP-51H-18

MpumeyaHus.

1. Tpn< noaknioyYeHn’ MHOYKTUBHBIX Harpy3ok (pene, nyckaTemnu, KOHTaKTopbl, ConmeHouabl 1 T.M.) K
OUCKPETHBIM TPaH3UCTOPHbLIM BbIXO4aM KOHTposepa, BO u3bexaHue BbIxo4a M3 CTPOSA BbIXOAHOIO TpaH3McTopa n3-3a
60onbLIOro Toka CamMOVHAYKLUMW, napannenbHo Harpyske (obmoTke pene) HeobxoaAMMO ycTaHaBnuBaTb HNOKMpyLOLWMIA
oo VD — cm. cxemy nmogkntoyveHus. Tun yctaHaBnueaemoro auopa KO209, KO258, 1N4004...1N4007 wnwn
aHanornyHbIy paccuYMTaHHbIi Ha obpaTHoe HanpsbkeHne 100 B, npsamoini Tok 0,5 A.

2. lNMonoxeHne nepemblyek J1, J2 n J3 Ha Moayne paclwivpeHwi Ans HAacTPOWKU aHaroroBbiX BbIXOOOB

npvBeneHo B Tabnuue:

LIZANTAN.COM

[nanasoH BLIXOAHOIO curHana [MonoxeHne nepembldek Ha MOAyne pacluMpeHns
0-5 MA [2-4], [7-8]
0-20 MA;
4-20 mA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. CmelleHune BbixogHoro curHana 4-20 mA ycTaHaBnuBaeTCcs MPorpaMmmHo.
4. Hencnonb3yemble KNeMMbl HE NOAKMYaTb.
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10.3 BHewHwue uenu nogKn4YeHUsa curHanos moaynen pacwupenHma MP-51H

10.3.1 lMopgknoyeHMe QUCKPETHbIX BbIXOAOB

= [ (] [ [

Pene

!

TpaHau-
cTop

PucyHok 10.3.1 — Cxema noOKmoYeHust QUCKPemHbiX 8bixo0o8 modynel pacwupeHuss MP-51H

10.3.2 NoakntoyeHne nutaHmsa K MUK-51H u MP-51H

~ MUK-51H
MWK-51H

XS5

IA
|

Mutanune ~220V Mutanne =24V
nepeMeHHOro,Toka MOCTOSIHHOTO TOKa

PucyHok 10.3.2 - Cxema nodkntodeHusi numaHusi MUK-51H u modyns pacwuperus MP-51H

Mpumeyanue.

Okchnyatauust mogyns pacwwmpenuss MP-51H He nogkntodeHHoro k koHTponnepy MWK-51H, a Ttakke
aKcnnyatauusi Mogdyilsi pacluMpeHusl B criyyae, Korga ynpaBnsioWmMn UM KOHTPONMEpP OTKMYEH OT CETU MUTaHuUs -
3anpeweHa. lutanne MUK-51H n MP-51H pomkHO ObiTb peanu3oBaHO TakMM 00OpasoM, 4YTOObI MCKIHOYUTH
BO3MOXXHOCTb NMpOMafaHusa MUTALEero HamnpshkeHUs KOHTPOSNepa, B TO BPEMS Kak MUTaHME MOAyrs pacluMpeHus
npucyTcTByeT. Cxema noaknioyeHnst NuTaHusa nokasaHa Ha puc. 10.3.2.
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11 MNMoprotoBkKa K padoTe. Nopsaaok paboTbl

11.1 OGLwue ykazaHusA

Kontponnep MWK-51H noctaBnsetca notpebutento B COOTBETCTBUM C [OKYMEHTauMen 3akasa,
paspabaTbiBaeMoi 3aka3yMkoM, MO3TOMY Meped BBOAOM B 3KCMfyaTauumio HeobXoaMMO MpOBEpUTb  €ro
KOMIMITEKTHOCTb.

Mpu onucaHnM nopsaka BKMYEHWs npeanonaraeTcs, 4YTo Bce OMNOKM yCTaHOBMEHbI M 3aKpenmneHbl Ha
COOTBETCTBYHOLUMX CTEHAAX, @ TAKKE BbIMOJTHEH 3NEKTPUYECKNA MOHTa) BCEX BHELLUHUX COEQMHEHWI B COOTBETCTBUUN C
UMELLIMMCH NPOEKTOM 1 AaHHbIM PYKOBOACTBOM MO 3KCNyaTauum.

Mepen BknioveHnem cnepyet ybeautbcs, 4to KoHTponnep MWK-51H, ero mogudmkaumsi m octanbHble
napamMmeTpbl COOTBETCTBYIOT NPOEKTY.

MoaroToBKa K paGOTe 3aKnrw4yaeTcd B BbINOJIHEHMU cneaAyrowux npoueanyp:

- MepBoe BKIOYEHME KOHTPONNepa.

- MporpamMmmMupoBaHue KoHTponnepa.

- KanubpoBka, KOHTPOSIb 1 TECTUPOBAHWE BXOL0B-BbIXOA0B.
- BkrtoueHmne KoHTpornnepa B ynpaensioLLyo CeTb.

HekoTopble npouenypbl (nMepBoe BkMYeHWe, kanubpoBKa, KOHTPOMb \M TEeCTMPOBaHWE BXOL4OB-BbIXOOOB)
MOXHO BbINOMHUTL NPV MOMOLUM NULEBON MaHenu KoHTponnepa. MopsgoksBbINMOMAHEHUS 3TUX Npoueayp OnvcaH B
HacTOALLEM [IOKYMEHTE.

11.2 lMepBoe BKNOYEHUE KOHTponnepa

11.2.1 TNoaknounTb NUTaloLLEee HanpsbkeHe K pa3beMy. KOHTponnepa M Mogymni pacluMpeHns (€Cnn Takom
UMeeTCH), KaK yKasaHo Ha CXxeMe MOAKITHYEHS.

11.2.2 3anporpammupoBaTb KoHTponnep. [poueaypa nporpammupoBaHns npuveeaeHa B pasgene 7.2. Ecnn
Ha nuueBoW nNaHenu He ceBeTuTCa uHAamkatop [P (pexum AporpaMmmnpoBaHus, - CM. puc. 7.1), TO HaxaTb BMecCTe
knaeuwm [O] Mehto + [NekH ] 1 BBecTM maponb. [omkeH 3acBeTuTbes MHAMkaTop [P, 4To o3HauaeT nepexon B
pexum nporpammupoBaHus. Ecnu Ha nuueBon naHenuyxe csetutcs uHamkatop [P «nporpammupoBaHue», TO
[AaHHYI0 Onepauuio He BbINOMHATb.

11.2.3 Haxatb knasuwly [NekH 1], - HOMepa ypoBHel nporpammuposaHust Ha aucnnee «Ne» KAHAT formkHbl
yBennumBaTthest oT 1 Ao 8 6ea mponyckos: Haxatb knasuwy [NekH ] HOmMepa ypoBHel NporpaMMUpOBaHWs Ha
ancnnee «Ne» KAHAJT gomxHbl ymeHbluaTies oT 8 go 1 6e3 nponyckos.

11.3 lMporpammmnpoBaHMe KOHTponepa

11.3.1 Ha nvueBow naHenn ycTaHOBUTb PEXNM «MporpamMmmupoBaHue». BeinonHuTe cnegyowme onepauum
(cm. n. 7.2):

* MPOM3BECTN OYMCTKY APOFPAMMbI MONb30BATENS;

* YCTAHOBUTb KOA KOMMSIEKTHOCTU, PaBHbI HOMEPY MoaudMKaLmMM KOHTPONepa;

* MPOBEPUTbL COCTaB BUBNUOTEKM anropuTMOB U YOeanTbCs, YTO Homep GMBNMOTEKM COOTBETCTBYET MOLENU
KOHTpoOnnepa, a HoMep BEPCUM COOTBETCTBYET YKa3aHHOW B JOKYMEHTALMN Ha KOHTPOep.

11.3.2 Tlopsgok nporpamMuMpoBaHus. Ha nuueBOV naHenu YCTaHOBUTb PEXMM «rnporpammumpoBaHuner.
Mpoueaypbl NporpaMMUpoBaHns BbINOMHUTL B CrieAyHoLLel NocneaoBaTenlbHOCTH:

* HacTpOUTbL HeobxoauMoe KONM4YecTBO (PYHKLMOHAmbHbIX GIIOKOB, KONMYECTBO KOHTYPOB PeErynnpoBaHus,
LLaroBbIX NporpaMM 1 KOJIMYECTBO NOMb30BaTENbCKMX NaHenemn nHanKauum u ynpaeneHus (npouegypa yposHs 1);

* YyCTaHOBUTL NapamMeTpbl PYHKLUMOHaNbHbIX 6110KoB (npoueaypbl ypoBHen 2, 3, 4);

* YCTaHOBUTL (MpU HEOBXOAMMOCTM) CUCTEMHBIE NapameTpbl (Mpoueaypa ypoBHS 6);

* “Bamucatb «mpu HeobxogMMOCTM) nporpaMMy nonb3oBaTensi, HacTPOMKM W  napameTpbl B
3HEeproHe3aBNCUMYIO0 NAMATb KOHTpoMnepa (npoueaypa ypoBHs 8).

11.3.3 VYcrtaHoBuTb npouenypy «HacTtponka konudectBa 6nokoB» - ypoBeHb 1. BBectu Heobxogumoe
KOnM4ecTBO (PYHKLMOHANbHbBIX OMOKOB, KOMMYECTBO KOHTYPOB PEerynMpoBaHWs, LIAroBblX NPOrpaMm K KOnuyecTsa
nonb3oBaTeNbCKMX NaHenemn NHANKaLmum u yrnpaeneHus.

lMocne BBOAa BbllENepeyncneHHon WHMOPMaUUM B KOHTponrnepe QopMupyeTcs WUCNOMNHUTENbHbLIN
NporpamMMHbIA MOAYMb MpOrpaMmMbl NMONb30BaTENA BBEAEHHOW C NepeaHen naHenu.
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11.3.4 YctaHoBuTb npoueaypy «lMporpammupoBaHme yHKLMOHANbHbIX GIIOKOBY» - YPOBEHb 2.

Ha paHHOM ypoBHe nporpammupyeTcsi HOMep (OyHKUMOHanbHOro 6rnoka B mporpamme nosb3oBaTtens, Tun
Onoka (corrmacHo 6ubnuoTteke yHKUMOHANbHbLIX 6IOKOB), 6a30BLIN agpec NapameTpoB U MoAMdUKATOP KonuyecTea
BXOA0B U/VNv napameTpoB.

Mo ouepenu, HaunHasa ¢ nepBoro 6roka, BBECTU Bce Tpebyemble dyHKLUMOHanbHble 6rnoku (cm. n. 7.2).

Ecnun kakon-nnbo 6nok nmeet moamdukaTop Takke BBECTUM WM 3TOT napameTtp. Ecnm kakve-nnbo 6Gnoku
TpebyeTcsa NnponycTuTb, B HUX BBECTM 6ok ¢ kogom 00.

11.3.5 YcTtaHoBUTL npoueaypy «nporpammupoBaHue cBaden» (KoHdurypaumusi) — ypoBeHb 3. Onsa Bcex
BXOAOB BCex ONokoB, KOTOpble AOMKHbl OblTb CBA3aHbl C BxO4aMW APYrnX OGNOKOB UMW Ha KOTOPbIX AOMKHbI
3a4aBaTtbCs KO3 MUNEHTBI, yCcTaHOBUTL Tpebyemyto KoHdurypauumio (cm. n. 7.2).

Homepa Bx0A0OB M BbIxO4OB GIOKOB YCTaHABNMBAKOTCA MHAMBUAYaNbHO ANS KaXdoro 6noka ¢ KOHTponem
KonmnyecTsa BXOA0B (M BbIXOA0B) COOTBETCTBYHOLLErO TUNa.

B npouecce ycTaHOBKM KOHUrypaLuum npu He06XoAMMOCTN BBECTM Takke MHBEPCUIO (TOMBKO AN CBA3AHHbLIX
BxogoB). [pn nporpammupoBaHun CBSA3eW, Mocfne BBOAA 3HaYeHWs HoMepa Bbixoda Ha aucnnee BUXIA, naxatne
knasvwu [3aBA.] ycTaHaBnMBaeT UHBEPCUIO AaHHON CBA3W, YTO OTOBpaxaeTCd CUMBOSOMy«-».

11.3.6 YcTtaHoBUTb npouenypy «HacTpoWka napameTpoB» - ypoBeHb 4. Ha AaHHOM ypOBHe Npou3BOAMUTCA
HacTpovika napameTpoB (PyHKUMOHaNbHbLIX 6nokoB. [Ins Bcex napaMeTpoB BCEX HNOKOB yCTaHOBUTL Heobxoaumble 1
COOTBETCTBYIOLUMNE 3HAYEHUS (CM. M. 7.2).

Ha pucnnee BUIXIO ycTaHOBUTL 3HAyeHMe paspelleHns M3MEHEeHUs napameTpoB. YCTaHOBKa [OaHHOro
3HayeHus1 paspellaeT Mnu 3anpellaeT NpovM3BOAUTb U3MEHEHWE TOro MUNM WHOro napamerpa B pexume PABOTA.
CocTosiHne aaHHoro 3HaveHus: 000 — 3anpeLLeHo N3MeHATb AaHHbI napameTp B pexume PABOTA, 001 — paspeLueHo
U3MEHATb AaHHbIM napameTp B pexume PABOTA.

11.3.7 TllepeBecTn KOHTpoONnep B pexum «pabota» 1 ybeanTbCs, YTO HET OLIMOOK U OTKA30B. YCTAHOBUTb
npoueaypy «CUMCTEeMHbIe napameTpbl» - ypoBeHb 6 (cm. n. 7.2). OnpedenuTb pecypc cucTeMbl — CBOBOAHYIO NamsATb
nporpaMM M AaHHbiX. [ns BO3MOXHOCTM MOCMeAytoLlero pacluvpeHns anfopUTMUYEcKO CTPYKTYpbl KOHTponnepa
XenatenbHo, 4YTOGbI CylwecTBOBaN onpeaeneHHbIn peseps. Ecan nuMWMT namaTu ncyepnad, HeobxoAMMO YMEHbLUNTb
obbeMm peluaemMow 3agayn.

11.3.8. OuucTKa nporpammMbl Nonb3oBaTens. YcTaHoBuTb NpoLeaypy «HacTpoiika konmyecTsa 610KoB» -
ypoBeHb 1. pu BBOAE 3HaveHns «0000».B BCex AMCnnesx NPoM3BOAUTCS O4YMCTKa NpOrpaMmbl
none3oBaTens.

BHumaHue! ﬂaHHyIO onepauuro Heo06XoAMMO BbLINMOMHUTL nepen BBOoAOM HOBOWM nporpamMmmbl.

11.4 Kann6poBkKa, KOHTPOJIb U TeCTUPOBaHNE BXOAOB-BbIXOA4OB KOHTposnepa
11.4.1 Kann6poBKa aHanoroBbix BXO4OB

Kann6poBky aHanorobix BxogoB npoBoauts B pexume NMPOTPAMMUPOBAHWUE Ha ypoBHe 5 (pexumbl 05,
06, 07).

B cootBeTcTBUM C Tabnuien.n. 7.2.1.5 BbinonHMTL aBTOMaTnyeckyto (pexum 05) unu pyyHyto (pexumsl 06,
07) kanmbpoBKKM BCEX aHANOroBbIX BXOAOB.

BHauane BbINOMHATL KaNMOPOBKY Hayana LKanbl U3MepeHusi, As Yero Ha Kanvbpyembii aHanoroBbl BXO4,
KOHTponnepa nogartb CUrHan, COOTBETCTBYIOLLIMI Hayany Likanbl AnanasoHa (Bbibupaetcs ¢ Tabnuubl 11.1).

3atemM BbINOMHUTBL KAMMOPOBKY KOHLA LWKanbl M3MEPEHUs, ONs Yero Ha Kanubpyembli aHanoroBbIi BXO4
KOHTponnepa OT 3TanoHa, UCTOYHUKa vnu fatdvka nofdaTb KOHTPOMMPYEMBIN CUrHan, paBHbI BEPXHEMY 3HAYEHUIO
AnanasoHa (BbloupaeTest ¢ Tabnuubih11.1 ANst KOHKPETHOro TMNa AaTyuka).

CoxpaHuTb 3Ha4YeHVs KannbpPoBOYHbIX KOHCTAHT B 3HEPrOHE3aBMCMMOW NaMsiT (cM. pasgen 11.6).

TecTupoBaHue aHanorosbiX'BxogoB nposoauTe B pexume NPOTPAMMWNPOBAHUE Ha yposHe 5 (pexwum 01).

Tabnuua 11.1 - Tunbl @am4uKos8 U pekomeHOyembie npedesisl Kanubposku

MpepenbHbIe 3HaYeHUs
Kop Bxopa w papupoBouHas szﬁnsﬂb:;l:m BXOAHOro curHana npu
n XapaKTepucTIKa AULMpY: KanubpoBke npubopa
apameTp paryvka u HCX 3HauyeHus npum
2nTYPE KanubpoBke npubopa
Gnoxa AIN Hauan. KoHeuHoe
3HayeHue 3HavyeHue
0-5 MA 0 MA 5MA
0-20 A 0 mA 20 A
4-20 mA 0,0 ... 100,0 % 4 mA 20 MA
0000 0-10 B JluHenHas WNW B YCTAHOBMEHHbIX 0B 10B
0-2B TEXHUYECKUX eanHULLaX 0B 2B
0-75 mB 0 mB 75 mB
0-200 mB 0 mB 200 mB
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lpodomkeHue mabnuuypl 11.1 - Tunbl damyukos U pekomeHAyeMble rnpederibl Kanubposku

0-5 MA KeagpaTtuiHas 0 MA 5 MA
0-20 MA Ap 0 MA 20 MA
4-20 A 0,0...100,0 % 4 mA 20 A

0001 0-10 B ;?/.ﬁ%%.:i:;ngﬁ:fﬂ KaK VN B YCTAHOBMEHHbIX 0B 10B
0-2B yCTaHaBJ‘IV;BaeTCH TEXHUYECKUX eanHmMLax 0B 2B
8:280“/'35 KBaApaTUyHas LwKana) 8 mg 268 mg

0002 TCM 50M, W400=1,428 -50,0 °C... +200,0 °C 39,225 om 92,775 om

0003 TCM 100M, W100=1,428 -50,0 °C... +200,0 °C 78,450 om 185,550 om

0004 TCM Mp.23 -50,0 °C... +180,0 °C 41,710 om 93,640 om
TCN 500, W100=1,391 -50,0 °C... +650,0 °C 40,000 om 166,615 om

0005 Pt Pt50, a = 0,00390 -50,0 °C... +650,0 °C 40,025 om 166,320 om
Pt Pt50, a = 0,00392 -50,0 °C... +650,0 °C 39,975 om 166,910 om
TCh 100N, W1g0=1,391 -50,0 °C... +650,0 °C 80,000 om 333,230 om

0006 Pt Pt100, a = 0,00390 -50,0 °C... +650,0 °C 80,050 om 332,640 om
Pt Pt100, a = 0,00392 -50,0 °C... +650,0 °C 79,950 om 333,820 om

0007 TCH Mp.21, Wi0=1,391 -50,0 °C... +650,0 °C 36,800.0m 153,300 om
Tepmonapa 0°C ... +1100°C

0008 THKK (J) TXKK (J) 0owmB 63,792 B
Tepmonapa 0°C ... +800°C

0009 TXK (L) TXK (L) 0 mB 66,442 vB
Tepmonapa 0°C ... +850°C

0010 TXKH (E) TXKH (E) 0 mB 64,922 vB
Tepmonapa 0°C... +1300°C

0011 TXA (K) TXA (K) 0 mB 52,410 vB
Tepmonapa 0°C... +1600°C

0012 TAN10 (S) TMr10 (S) 0 mB 16,777 mB
Tepmonapa 0°C... +1800°C

0013 TP (B) TrMP (B) 0 mB 13,591 mB
Tepmonapa _ 0°C... +2500°C

0014 TBP (A-1) TBP (A-1) 0 mB 33,647 vB

11.4.2 KannbpoBka aHanoroBoro Bbixoaa

Kannbposky aHanorosbIx BbIxogos nposoauTb B pexumMe [IPOMPAMMMPOBAHWE Ha ypoBHe 5 (pexumbl 08,
09).

Ona npoBegeHuss KanubpoBKM K aHanoroBOMY /BbIXOAY CreayeT MOAKMIYUTb MUNMaMnepmeTp unm
BONbTMETP.

B pexume MPOrPAMMUWPOBAHUE faxumas knasuium [Nekn 1] unn [NekH 4] BbiBpaTts yposeHb 5, HaxaTb
knasuwy Beof [¢'] Beia, BbiGpaTh pexmm 08 (pyyHasi kanubpoBka Hayana Likarbl aHanoroBoro BbixoAa) kKnasviiamm
[A] 3Hauy vnu [V] 3Hau, HaxaTb knaeully Beoa.[<’] BBig, BbiGpath pexum 08.01 (pyyHasi kanuGpoBka Hayana
LUKanbl NepBoro aHanorosoro Beixoda) knasvwamu [A], 3Hau nnm [V] 3Hau, HaxaTb knaevwy seog [¢] Bsia. B
okHe SAOAHUE vHaovumpyeTcsa 3HadeHue koadhdpuumeHTa cmelleHue, %, Habnwoaasi BbIXOOHOW aHANOroBbIA CUrHarn
Mo BHELUHEMY M3MEPUTENbHOMY KOHTponnepy, kinasvwamu [A] 3Hay unun [V] 3Hay ycTtaHOBWTE HyneBoe 3Ha4YeHue
aHaroroBoro Bbixoa, HaxaTtb knasuwy-BBoa-[¢']» Beia, knasmwamv [A] 3Hay unu [V] 3Hay ycTaHOBUTE B OKHE
BbIXO[ 3HayeHne 000 wnu 001, HaxaTb knasuwy Beop [¢] Beig. BHewHuii BUA WMHAMKATOPOB B pEXuUMe

KanmbpoBKku Hynsa n3obpaxeH Ha pucyHke 11.1.
Kannbposka Hynsa

LUKarkbl aHarNoroBoro, BEIX04a Homep BbIXOAa
Homep ypoBHA
MIKPOA nporpaMMupoBaHs
MAPAMETP
140 5
e
BUX 3HaueHus:
3HaueHne macwTabHoro SABLAHHA — — _"] — 000 - He coxpaHaTL kanubpoBKry
koedduUmeHTa s S 0 001 - coxpaHUTb kannBpoBKy
. — =" =" =l @ne

Puc 11.1 - BHewHul 8ud uHOUKamopos rpu Kasubposke Hysis aHar0208020 8bixoda

B pexume MPOTPAMMUPOBAHVE Haxumas knasuwiv [Nekn 7] vnu [NekH 4] BbIGpaTh ypoBeHb 5, HaxaTb
knaeuwwy eeog [¢] Bsig, Buibpath pexum 09 (pydHas kanubpoBKa KOHLA LUKamnbl aHarNoroBoro BbIX0Aa) Knasviiamu
[A] 3Hau wnn [V] 3Hau, HaxaTtb knaevwy eeog [¢'] Bsig, BuiGpats pexum 09.01 (pyyHas kanubposka KoHUa
LUKanbl NepBOro aHanorosoro Beixoda) knasuwamu [A] 3Hau unu [V] 3Hau, HaxaTb knasuwy seog [¢] Beia. B
okHe 3AOAHUE wHovumpyeTcsi 3HaveHve macluTabHoro koadduumeHta, en, Habnwogas BbIXOOHOW aHanoroBbin
CUrHan rno BHeLUHeMY U3MepuTenbHOMYy KOoHTponnepy, knasvwamv [A] 3Hay unun [V] 3Hay ycTaHoBUTE KOHEYHoe
3Ha4yeHWe aHanoroBoro Bbixoda, HaxaTb knasuwy Beog [¢] Beia, knaevwamu [A] 3Hay unu [V] 3Hay yctaHoBuTe
B okHe BbIXO[ sHayenue 000 mnu 001, HaxaTb knaevwy Beod [¢] Beig. BHewHwWii BUA MHAUKATOPOB B pexumMe
KanmbpoBKku Hyns n3obpaxeH Ha pucyHke 11.2.
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FannopoBra KoHUE
WK&ENBl aHanomeoro Bexoda Homep Belxoga

Homep vpoeHA

MIKPOA NPOrpamMmMypoBaH1A
NAPAMETP
I I N
P N

. v o 3HaveHMA:
HadeHWe MacliTabHo M _f"‘a_':“"_ - - 000 - He CoxpaHATE KanWvbpoeky
:oechdHUMEHTA 1T ,’_‘, Jir ,’_, fiL 2“. 001 - coxpaHnTe KanUBpoBKY

Puc 11.2 - BHewHul 8ud uHOUKamopos rpu KaiaubposKke KOHeYHO20 3Ha4YeHUs1 aHarno2080e0 8bixoda

B cooTtBeTCTBUM C MeTOAMKON N. 7.2.1.5 BLINONHUTL KanuMbpoBKy BCEX aHANOroBbiX, BbIXOA0B.

YcTaHoBMTb Ha aHanNoroBoM BbIXOAe KOHTponnepa (no MunnuamnepmeTpy) 3HadeHvne pasHoe 0% - 0 MA ans
ananasona 0-5 nnm 0-20 MA 1 3HadeHne 4 MA ans gnanasoHa 4-20 MA.

YCTaHOBUTbL Ha BbIXOAE KOHTposnsepa (Mo munnuamnepmeTpy) 3HadeHue pasHoe 100%, - curHan 5 mA ans
ananasoHa 0-5 MA n 20 wA gnsa ananasona 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHUs KanMBpPOBOYHbIX KOHCTAHT B 3HEProHEe3aBUCMOW NamATH.

11.4.3 TecTupoBaHMe AUCKPETHbLIX BXOA4OB

TecTnpoBaHue OUCKPETHbIX BXOAOB npoBoauTb B pexume NPOFPAMMUPOBAHMWE Ha yposHe 5 (pexum 03).

Ha guckpeTHoM Bxoge KOHTponsfepa OT umutaTopa (3agaTyvka)CurHanoB nogasaTtb CurHanbl, pasHble 0 B
(nornyeckun 0), 1 24 B (nornyeckas 1).

B cooTBeTCTBUM C METOAMKON M. 7.2.1.5 BLINONHUTDL KOHTPOSb BCEX ANUCKPETHLIX BXOA0B.

MopaBas Ha Kaxabl OUCKPETHBIN BXOA, KOHTponnepa curHan cHavama 0B, a 3atem 24B ybeautbes, 4TO 3TUM
CurHanam cooTBETCTBYIOT 3Ha4eHns O u 1.

11.4.4 TecTupoBaHMe aHaNoOroBbIX BbIXOOOB

TecTupoBaHue aHanoroBbIX BbIXOAOB NpoBOAvTb B pexume NMPOMPAMMUWPOBAHUME Ha ypoBHe 5 (pexum
02).

AHanoroBble BbIXOAbl TECTUPYKTCSA NPU TEX XXE UCXOAHbLIX YCNOBMUSAX, YTO M YCNOBMSA KanMbpPOBKU aHanoroBbiX
BbIXO0B.

B otnuune ot kanmbpoBKM, TECT AHANOrOBLIX BbIXOAOB MO3BOMSIET NPOBEPUTbL PAaboTOCNOCOBHOCTL kaHana
aHanoroBoro Bbixoaa.

TecTupoBaHne NPOBOAMTCS B COOTBETCTBUMN C METOLMKON, N3MNOXEHHOW B Nn. 7.2.1.5.

11.4.5 TecTupoBaHne AUCKPETHLIX BbIXOAOB

TecTupoBaHue OMCKPETHbIX BbIXOAOB nposBoauTb B pexume NPOTPAMMWPOBAHWE Ha ypoBHe 5 (pexum
04).

TecTmMpoBaHne NPOBOAUTCH B COOTBETCTBUN C METOAMKON, U3NOXEHHOW B . 7.2.1.5.

YctaHoBuTb noavcnneto BABOAHHA Ha kaxgom Bbixoge 3HadveHune koadduumeHTa cHadana 0000, 3atem
0001. PaboTy AuCKpeTHbIX BbLIXOAOB KOHTPOMMPOBATb MO COCTOSIHUIO AMCKPETHbIX Harpysok, MOOKMHYEHHbIX K
KOHTponnepy.

11.5 BKnIoYeHUE KOHTposepa B NOKaNnbHY0 YNpaBrsioLlyto CeTb

B nHopmaumoHRyto ceTb koHTponnep MUK-51H cnepyeT BkntovaTh nocne npoBepky paboTkl KOHTpornnepa
Ha 06bekTe B,aBTOHOMHOM PeXUMe.

Pusmyeckas opraHusaumsa ceTy npeactasneHa B pasgene 5.2. Jlormyeckas opraHnsauns cetv npeacraBneHa
B pasgene 5.3.

Onsa BknioveHnsa B ceTb nepentn B pexum NMPOTPAMMWPOBAHUME 1 ycTaHOBUTL pEXMM «CUCTEMHbIE
napameTpbl» CM. ypoBeHb 6, pexum 02. B cOOTBETCTBMM C MPOEKTOM aBTOMaTu3auMM YCTaHOBUTb CETEBOW agpec
KoHTponnepa. Heobxogumo cneantb, 4TODObI Y KaXXOoro KOHTPONNEpa, BKIKOYEHHOrO B OaHHYH CeTb, Obin CBOWA
HENoOBTOPSIOLWNIACA B APYrMX KOHTPOMNepax ceTeBOW aAapec. Takke B JAaHHOM pexume HeoOXOAMMO yCTaHOBUTb
CKOpOCTb ceTeBoro obmeHa n Tanm-ayT kagpa 3anpoca.


https://lizantan.com/shop/kontroller-mikroprocessornyy-mik-51n

8-800-511-09-43
mlizantan@yandex.ru 80 LIZANTAN.COM

11.6 CoxpaHeHMe nporpamMmmbl norib3oBaTtenda N HaCTpoekK B 3HeprOHe3aBMCMMOVI
namMaTun

B npouenype coxpaHeHusi nporpamMmmbl NONb30BAaTENS M HACTPOEK B SHEProHE3aBNCHMMOW NaMaTh (B pexnme
NporpaMMMpOBaHUs, ypoBEHb 8) NPOUCXOAUT COXPaHEHUE:

* YCTaHOBMEHHOro Komm4yecTtBa (PyHKUMOHAmNbHbIX GMOKOB, KOMMYecTBa KOHTYPOB perynupoBaHusi
(perynaTopoB), KonuuyecTBa LUAroBblX NPOrpamMM, a Takke KOonMyecTBa Mofb30BaTeNbCKUX MaHenem wvHavkauum um
ynpaBneHus,

* YCTAHOBIEHHbIX TUMOB (PYHKLUMOHAMNbHbLIX BNOKOB,

* 3aNporpaMMUPOBaHHbIX CBA3EN BXOO40B-BbIXOAOB (hYHKLMOHANbHbLIX 6OKOB,

* YCTaHOBIEHHbIX NapameTpoB (PYHKLMOHANBbHbIX GITOKOB.

Mocne 3anucyn WHOPMaLUUM B 3HEProHe3aBWCUMYKO NaMsTe (Ha ypoBHe 8) WBMEHSITbCA MOryT nullb
cnepytowme napaMeTpbl KOHTponnepa:

e onepaTvBHble MNapameTpbl, WU3MEHEHWE KOTOPbIX MPedyCMOTPEHO C MNOMOLLBIO ~AULEBON NaHenu
KOHTponnepa - pexumbl paboTbl pPerynstopoB, pexumMbl paboTbl LLAroBbIX NporpaMM, 3HayeHwe 3agaHHON TOYKM
perynatopa, 3Ha4eHue aHarnoroBoro BbIXOAHOIO BO3OENCTBUSA perynsatopa B py4YHOM PeEXUME;

* NapameTpbl PYHKLMOHAMNbHbLIX BITIOKOB, U3MEHEHNE KOTOPbIX pa3peLLeHo Ha YpoBHE 4;

* M3MEHEeHVe MnapaMeTpoB yHKUMOHaNbHbIX 6rnokoB no cetn (B _pexume PABOTA u B pexume
NMPOrPAMMMPOBAHVE).

OcTtanbHble  napameTpbl  (CUCTEMHble,  (DYHKUMOHasbHble  GfIOKM,  KOHUrypauusi, napameTpbl
(bYHKUMOHAIbHbIX 6ITOKOB, M3MEHEHME KOTOPbIX HE Pa3peLLEHO Ha YPOBHE 4) - U3MEHATb HeMb3s.

MoaTomy 3anucb MHMOPMAaLUM B SHEProHe3aBUCUMYD NamMsiTb (Ha ypOBHEN8) creayeT NpPOBOAMTL MLLb
nocne TlWaTtensHON OTaAKu CUCTEMbI YNIPaBIeHus!.

11.7 MNMopsagok paboTbl

11.7.1 MNepepn yctaHoBkoM Ha 06BbeKT kKoHTponnepbl MUK-51H pekomeHnayeTcsa npoBeputs B nabopatopuu.

Mepen npoBepkon ybeautbcs, YTO Mogenb, mMoaudukauus M Jpyrve napameTpbl Oroka KoHTponnepa
COOTBETCTBYIOT crneuundukaunm 3akasa.

11.7.2 TlogKnUYUTL KOHTPOMMEp K CeTU aneKkTponuTaHus. Tlepertm B pexum «nporpaMmMmupoBaHuMe» U
BbINOSHUTbL BCE TECTbI cornacHo Tabn.7.5 pasgen 7.2.

[na TecTMpoBaHMa aHanoroBbiX W OUCKPETHbIX BbIXOAOB K, KOHTPOMNEpPY MOAKMIOYMTE MMUTATOPbI Harpy3Kku
(pe3ucTopbl) 1 3anMTaTb 3TU HArpy3kM COrmacHO CxeMe BHELHuX.coeamHeHni (cm. pasagen 10).

Ecnu curHansl Ha aHanoroBoM BbIXO4e M3MEPATCS C MOMOLLbI0 LMPOBOro BONbTMETPa, pekoMeHayeTcs
napannenbHO U3MepPUTENbHBIM LiensiM BoNbTMETpa YCTaHOBUTL eMKoCTb nopsigka 0,2-1,0 mk®.

11.7.3 B pexume PABOTA, npoBepnTb (PYHKLUMOHMPOBAHME KaXKOOro aHanoroBOro M AWCKPETHOro BxoAa
KOHTponnepa. [na aToro oT MCTOYHUKA aHaforoBbIX M AWCKPETHBLIX CUrHaNoB NnofgaBaTh CUrHanbl NooYepeaHo Ha Bce
UMEILLIMECS aHanoroBble N ANCKPETHbIE BXOAbl KOHTpOnepa.

11.7.4 OcrtanbHble npoLeaypbiio NPOrpaMMUPOBaHMI0 MOXXHO NPOBOAUTL NMGO B nabopaTopHbIX YCNOBUSX,
nnbo HenocpeAcTBeHHO Ha obbekTe. Nepep, BbiNoNHEHneM nporpammmnpoBannsa ybeamTecs, 4to B pexvume PABOTA
OTCYTCTBYIOT OLUMOKU 1 OTKa3bl. AHaNOrMYHYH MPOBEPKY cAenaTtb MNOCHe OKOHYaHUS NPOrpaMMMpOBaHUS.

11.7.5 Tlocne yctaHoBKM 6mokoB-Ha OOLEKT NPOBEpUTb UX (DYHKUMOHUPOBAHWE, - CHayana B PY4YHOM
pexume, 3aTeM B aBToMaTnyeckom. FlpoBepnTb Takke BCe NpoLeaypbl ONepaTUBHOMO ynpaeneHus. MNpensaputensHO
KoHTponnep nepesectu B pexum PABOTA:

11.7.6 lMocne Toro, Kak-cuctTema ynpasrieHUsi NOMHOCTLIO OTMNaXeHa U B Hee He NpeanonaraeTcs BHOCUTb
n3MeHeHus1, 4Tobbl nepeitn B pexxum PABOTA HyXHO 3anvcaTb 3anporpaMMUpOBaHHy0 MHGOpMaLuio B
3HEProHe3aBUCUMYIO NaMSITh.
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12 TexHn4yeckoe obcnyXxuBaHue

12.1. MNMpu npaBunbHon akcnnyatauun koHTponnep MUK-51H He TpebyeT noBcegHEBHOMO 06CNYXNBAHWS.

12.2. MepurognyHocTb NPOUIaKTUYECKMX OCMOTPOB 1 peMOHTOB koHTponnepa MUK-51H yctaHaBnBaeTcs B
3aBUCUMOCTU OT NPON3BOACTBEHHbBIX YCIIOBUIA, HO HE pexe ABYX pas B rog.

12.3. MNpw anuTenbHbIX NepepbiBax B paboTe pekomeHayeTca oTknodaTb KoHTponnep MUK-51H ot cetu
SNEeKTPONUTaHUS.

12.4. Bo Bpems npoduNakTM4ecknx OCMOTPOB: MPOBEPATb U YUCTUTL KabernbHble 4YacTu coeauHEeHWUN
(sckpbiTe koHTponnepa MUK-51H He gonyckaeTcs); NpoBepsiTb MPOYHOCTb KPenneHus 6noka, MOHTaXHbIX XKryTOB;
NPOBEPSATb COCTOSIHNE 3a3EMNSIOLLMX MPOBOOHUKOB B MECTaxX COEANHEHUNA.

12.5. Ounctka KoHTponnepa: He wcnonb3yiite pactBOoputenM M nogobHble BewlecTBa. [ns OYMCTKM
YCTPOWNCTBa NONb3yWTECH CNNPTOM.

13 TpaHcnopTupoBaHue U XpaHEHUE

13.1. TpaHcnopTupoBaHue koHTponnepa MWK-51H ponyckaeTtcs FOMBKO B YNa@KOBKe NpPeanpuaTus-
N3roTOBUTENS U MOXET NPOM3BOANTLCSH NoObIM BUAOM TpaHcnopTa.

13.2. Mpwu nonyyenunn koHTponnepa MUK-51H y6eantbca B NOMHOM COXPAHHOCTY Tapbl.

13.3. TMocne TpaHcnopTuMpoBaHusa koHTponnepa MWK-51H Heobxogumo BbigepXaTtb B MNOMELLEHUM C
HOpMarnbHbIMU YCIIOBUSIMU HE MEHee 6-TW YacoB, TOMbKO MOCIE 3TOrO NPOU3BECTI PaCnakoBKy.

13.4. MNpepenbHbI CPOK XpaHEHWS - OOWH roA.

13.5. KonTponnepbl MUK-51H gomkHbl XpaHUTbCA B CyXOM QTannvBaeMoOM W BEHTUIMPYEMOM MOMEeLLEeHUN
npyu TemnepaType okpyxatowero Bosgyxa oT -40°C go +70°C n otHocuTtenbHol BnaxHoctu ot 30 go 80% (6e3
koHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAOTCA pEKOMEHAYEMbIMU,

13.6. Bo3gyx B nomelleHUM He [OMKEeH coAepXaTb NbiMu U FAPUMECKM arpecCUBHbIX NMapoB W rasos,
BbI3bIBaIOLLUX KOPPO3MIO (B YACTHOCTU: ra3oB, COAEPXKaLLUX CEPHUCTLIE COEAMHEHUS MU aMMUaK).

13.7 B npouecce xpaHeHus unu skcnnyatauum He knagute Tsxenble npeameTtbl Ha koHTponnep MUK-51H n
He noaBepramte ero HWKaKoMy MEeXaHUYecKOMY BO3OEWCTBUIO, TakK KaK YCTPOWCTBO MOXeT aedopmupoBaTbCs U
noBpeauTbCS.

14 MNapaHTUNU3LrOTOBUTESNA

14.1 MpounssoauTenb rapaHTUpyeT COOTBETCTBNE KOHTpoOmnepa TexHnyecknm ycrnosusam TY Y 33.2-13647695-
013:2006. lMpu He cobniogeHMn nNoTpebuTenem TpeGoBaHU YCNOBUA TPAHCMOPTUPOBAHWS, XPaHEHWUsl, MOHTaxa,
Hanagkv u aKcnnyatauun, ykasaHHblX B HACTOSILLEM PYKOBOACTBE, NOTPeEOUTENb NYLLIAeTCs NpaBa Ha rapaHTuio.

14.2 TapaHTUMHBIA CPOK 3KcnfyaTaumuv =»5 net co AHA OTrpy3kM KOHTponnepa. [apaHTUiHbIA CpoK
aKcnnyataumMm M3genuin, KoTopble MOCTABMSIOTCA HA SkcnopT - 18 mecsaueB CO AHA MpocrefoBaHUs MX 4vepes
rocyfapCTBEHHYIO rpaHuly YKpauHbl.

14.3 o OOroBOpPEHHOCTM C NOTpebuTeneM NpeanpuaTUe-u3roToBUTENb OCYLLECTBNSAET MOCerapaHTUiHoOe
TeXHUYeCcKoe OOCNyXMBaHUe, TEXHUYECKYH MOAAEPXKKY W TEXHUYECKME KOHCyrnbTauMum MO BCEM BMAAM CBOEW
npoayKumm.
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