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[aHHoe pykoeodcmeo mno aKcryamayuu sensemcs  oguyuanibHou.  0oKymeHmauyuel
npednpusmusi MVKPO/I.

lpodykuyusa npednpusmus MUKPOJI npedHa3HaqyeHa Onsd aKcrlyamauuu KeanuguuyuposaHHbIM
MepcoHanioM, MPUMEHSIIOWUM coomeemcmeyowue rnpueMbl U MOMbKO 8 Uerisix, OfucaHHbIX 8
HacmosiweM pykosodcmee.

Konnekmus npednpusmus MUKPOIJT ebipaxaem ' 6onbwyo|  npusdHamesbHOCMb  MeM
crieyuanucmam, Komopble npunazarom 6onbwue ycunus Onsg.__[A000epXKKU 0me4yecmeeHHOo20
npousdsodcmea Ha HadnexawiemM yposHe, 3a Mo, Ymo OHU ewe cbepeaniu ceor cury dyxa, yMeHue,
crnocobHocmu u manaHm.

B cnyyae BO3HMKHOBEHMS BOMNPOCOB, CBSA3aHHbLIX C NPUMeEHeHneM obopyaoBaHUsA NpeanpuaTms
MWKPOIJ1, a Takke c 3asBkamMu Ha npnobpeTeHue obpallatbca No agpecy:
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Hacrtosilee pykoBoacTBO Mo 3akcnnyatauun (PJ) npegHasHayeHO Ansi 03HaKOMIEeHWs notpebuTtenen ¢
HasHayeHneM, MoAensiMu, MPUHUMUMOM [OEWCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KChrnyatauuendn u obCryxuBaHUeM
MUKponpoueccopHbIx koHTponnepoB MUK-50 (B gansHenwem koHTponnepos MAK-50).

P3 cocTouT 13 ABYX CaMOCTOSATENbHbIX JOKYMEHTOB.

B nepBom un3 Hux — «KoHTponnep mukponpoueccopHbii MUK-50 (MPMK.421457.065 P31)» — npuBoguTtcst
onucaHue coctasa, PYHKLMOHANbHbIX BO3MOXHOCTEN N MHCTPYKUMS NO aKcnnyaTauum koHTponnepos MAK-50.

Bo BTopom — «KoHTponnep mukponpoueccopHbin (MPMK.421457.005 P32)» — onucbiBaeTca 6ubnvoTteka
dYyHKUMOHanbHbIX 6nokoB koHTponnepa MUK-50.

BHUMAHUE ! MNepen 1Crornb3oBaHem npubopa, noxanyncra,
O3HAKOMbTECb C  HACTOALMM  PYKOBOACTBOM MO  3KCMiyataumm
koHTponnepos MNK-50.

MpeHebpexxeHne MepamMu NPefOCTOPOXHOCTUNM NpaBuUnaMu
3KcnnyaTaLmMmn MOXeT cTaTb NPUYMHOIM TpaBMUPOBaHUS NepcoHana unm
noBpexaeHns ob6opyaoBaHus!

B c¢BA3M ¢ noctosHHOM paGoToi NO COBEPLUEHCTBOBAHWIO
npubopa, noBblalOWeENn ero JHageXHoCTb WU ynydlawouwen

XapaKTePUCTMKM, B KOHCTPYKUMIO  MOryT  ObiTb  BHECEHbI
He3HauuTenbHble N3MEHEHUS!, He OTPaXXEHHbIE B HACTOSILLEM U3AaHUN.

COKpaLLIeHVIiI, NpuUHATbHIE B AAHHOM pykoBoACTBe

B HaummeHoBaHUAX napameTpoB, Ha PUCYHKaX, npwu Ll,M(*)pOBbIX 3Ha4YeHUdx U B TEKCTe WUCNOJIb30BaHbI
cokpalleHusa n abbpesuaTtypsbl (CM. Tabnvuy 1.1), o3Havarowme cnegyoLlee:

Tabnuuya 1.1 - CokpauwjeHusi u abbpegsuamypbi

Abbpesuarypa NMonHoe HaMmeHoBaHue 3Ha4yeHue
(cumBon)

PV vnn X Process Variable M3mepsemas BennunHa (KOHTpoOnNupyembivi n
peryavpyeMblii napameTp)

SP unin W Setpoint 3agaHHasg Tovka (3agaHve perynsitopy)

T, t Time Bpewms, MHTepBan BpeMeHun

Al Analogue Input AHanorosbIv BBOA

DI Discrete Input [nckpeTHbIN BBOA

AO Analogue Output AHanorosbI BbIBOA

DO Discrete Output OuncKkpeTHbIN BbIBOA

1 OnucaHune KOHTponnepa

1.1 HasHa4yeHune 1 obLME XapaKTepPUCTUKN

MWUK-50 — 3TO KOMNAKTHbIN/ManoKaHanbHbI MHOrOMYHKLMOHANbHBLIN MUKPOMPOLLECCOPHbLIN KOHTPOMNep,
npegHasHa4YeHHbIn  Ands aBTOMATMHECKOro PerynvpoBaHUSA UM FIOTMYECKOro  YnpaBfeHUs TexXHOMNOrnyeckumu
npoueccamn. OH npegHasHadyeH \OANnA MNPUMEHEHUs B  SMEKTPOTEXHUYECKOW, SHEpPreTUHEeCKOW, XMMUYECKOW,
MeTannypriuyeckow, nNuLLEBOW, LEMEHTHOW, CTEKONBHOW U APYrMX OTPacnsxX NPOMbILLMEHHOCTH.

MWK-50 . adbpeKkTMBHO peluaeT Kak CpaBHUTENbHO MPOCTble, TaKk W CrOXHble 3adadv ynpasneHus.
Bnarogaps manokasansHoctud{ MVK-50 nossonsieT, ¢ OOHOW CTOPOHbI, 3KOHOMWYHO YNPaBnsATb HeOOMNbLUMM
arperaTtom W, ¢ Apyroi, 00ecnevnTb BbICOKYH XNBYYECTb KPYMHbLIX CUCTEM YNpPaBneHus!.

KonTtponnep MWK-50 nosBonsieT BecTu rokanbHOe, KackagHoe, nporpammHoe, CynepBU3OpHOE,
MHOFOCBSI3HOE perynmpoBaHue.

ApxuTekTypa KoHTpornepa oGecrneymMBaeT BO3MOXHOCTb BPYYHYD UMM aBTOMAaTMYECKM BKMOYaTh,
OTKMIOYaTb, MEepeknoYaTb U PEKOH(UIypUpoBaTb KOHTYPbl PEerynupoBaHusi, MNpudemM Bce 3T  onepauuu
BbINONHSTCA 6e3yfapHO He3aBUMCMMO OT CIOXHOCTU CTPYKTYpbl yrnpaBneHusi. B coyeTaHum c obpaboTkoi
aHanoroBbIX cUrHanoB koHTponnep MUK-50 no3BonsieT BLINOMHSATL Takke NorMieckue npeobpasoBaHWst cuUrHanos u
BblpabaTbiBaTb HE TOMbKO aHaNoroBble UMW UMMNYNbCHLIE, HO U OWUCKPETHbIE KOMaHabl ynpasneHus. Jlornyeckue
yHKUMOHanNbHbIe 6okM hOPMUPYIOT NOTMYECKY MPOrpaMMy LLAroBOro ynpaBrieHUsl ¢ 3afaHWeM KOHTPOSbHOO
BPEMEHU Ha KaxaoM Lare. B coyeTaHun ¢ 06paGoTKoM AUCKPETHLIX CUrHANOB KOHTPOSIep MO3BONSET BbINOSHAT
Takke pasHoobpasHble (PyHKLMOHAsbHbIE MPeobpa3oBaHWUs aHanoroBbIX CUrHANOB U BbipabaTbiBaTb He TOMbKO
[AMCKPETHbIE, HO 1 aHasIoroBble YNpaBnsoWe CurHans.
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MWUK-50 copepxuT cpeacTBa oOnepaTMBHOrO YMNpaBrieHWsl, PacrofOXeHHble Ha nuueBOn naHenu
KOHTponnepa. 3Tu cpefcTBa No3BOMSIOT BPYYHYO U3MEHSTb PEXMMbI paboThl, ycTaHaBNuBaTb 3afaHve, ynpasnaTb
XOZ0OM BbIMOMHEHUS NPOrpaMMbl, BPYYHYHO YNpaBnsiTe UCMONMHUTENBHBEIMU YCTPONCTBAMU, KOHTPONMPOBATbL CUrHarbI
W nHouumpoBaTb owmnbku. CTaHOapTHbIE aHanoroBble WM AWCKPETHblE OATYMKM U UCMOSHUTENbHbIE YCTPOWCTBA
noakntoyarTca K KoHTponnepy MUK-50 ¢ nomolibio uHamBMayanbHbix kabenbHbIX CBA3el. BHyTpu KoHTponnepa
curHanbl obpabaTtbiBaloTCa B LMdpoBOM hopme.

KoHTtponnepbl MUK-50 mMoryT o6beauHATECA B NMOKamnbHYH YNpaBnsAoLLylo CeTb LUMHHOM KOHUrypaumu.
[ns Takoro o6beAuHEHNs HUKaknx AOMONHUTENbHBIX YCTPOMCTB He TpebyeTtca. Yepes ceTb KOHTpomnmnepbl MOryT
obmeHmBaTbLCA MHopMaumein B Lmdposon dopme.

Cunctema nporpaMmyMpoBaHusa peannsoBaHa B COOTBETCTBUM € TpeboBaHusaMu cTadgapTa MexayHapoaHown
OnektpoTexHudeckon Komucenm (MOK) IEC 1131-3 u npegHasHayeHa anst pa3paboTk. NpyKnagHoro nporpaMmHoro
obecneveHns cbopa AaHHbIX W yNpaBneHWs  TEXHOMNOrMYeCKMMM  MpoLieccamMuy, BbIMIOMHAEMbIMU  Ha
nporpaMMmpyeMbIX KOHTPOMepax.

B kauvecTBe s3blka NpPOrpaMMUPOBaHUS B CUCTEME peanu3oBaH HA3blK (YHKUMOHANbHBIX GOKOBbLIX
anarpamm Function Block Diagram (FBD), npegocTtaBnsiiowmii Nonb30BaTeNo MeEXaHU3M OOBHEKTHOTO BM3yarnbHOro
nporpaMMMpoBaHus.

Mpouecc nporpamMMupoBaHUsA CBOAUTCA K TOMY, YTO MyTeM. MOCNeAoBaTernbHOrO0 HaXaTust HECKOMbKMX
Knaeuw 13 GUBNMOTEKM, 3aliMTOM B MOCTOSHHOW MaMSTW, BbI3blBATCANHYXHbLIE (DYHKUMOHAnNbHbIE OMOKU, 3Tn
yHKUMOHanNbHble 6MokMn OBbEAMHAIOTCS B CUCTEMY 33a4aHHOM KOHUrypauum M B HUX YCTaHaBMMBAalOTCSH
TpebyemMble napameTpbl HACTPOWKM.

C nomoLubto BCTPOEHHOW 3HEProHE3aBUCMMOM NaMATU 3anporpaMMmnpoBaHHas MHOPMaLMs COXpaHAeTCA
NpU OTKIMKYEHUN NNTaHUA.

KoHTponnep MWK-50 npeacraensetr cobow kOMNneke »TexHuyeckux cpeacts. B ero cocraB BxoguT
LEeHTPpanbHbIi MUKPOMNPOLECCOPHbBIN BNOK KOHTPOMnfAeparu. KIeMMHO-6M04HbIN coeanHuTens. LieHTpanbHbii 6nok
npeobpasyeT aHanoroBytd W AUCKPETHYH WHGOPMauuo (B UudpoByo dopmy, BedeT o6paboTky LmdpoBom
uHdopMauum u BeipabaTbiBaeT ynpasnsoLme BO3AENCTBUS.

KoHTtponnep MUK-50 370 - NpoeKTHO-KOMMNOHYEMOE M3aenme, KOTOpoe NO3BOSISET NoNb3oBaTento BbIbpaTh
HYXHBIA KOMMNeKT mogynen pacwumpeHus (YCO — ycTponcTBa CBsi3M C OOBEKTOM) WM KIEeMMHO-6M0oYHbIX
coeauHUTENEen CornacHo 4vcry WM Budy BXOAHbIX W BbIXOAHbIX curHanoB. Ero coctaB u psig napameTpoB
onpegensTca notpebuteneMm n ykasbiBawTcA B 3akase. [Jo ogHoro koHTponnepa MUK-50 MOXHO mopkniounTb
TONbKO OAVH MOAYINb paclumnpeHus!

B koHTponnep MWK-50. BCTpOeHbl pa3BuTble CpeacTBa CaMOAMArHOCTMKKM,  CUrHamu3aumm U
naeHTudUKauMmM HeucnpaBHOCTEW, B TOM 4uCrne Mpu oTKase annapaTypbl, BbIXO4E CUrHamnoB 3a [OMyCTUMbIE
rpaHuubl, cboe B O3Y, HapyLleHnn obmeHa [o.ceTi v T.M.

1.2 OcHOBHble cBOMCTBa
B koHTponnepe MUK-50 npegycmoTpeHo:

* o 9/He3aBUCKMBbIX /KOHTYPOB PEryNUPOBaHUsi, KaXAbli M3 KOTOPbIX MOXET ObITb rokanbHbIM WUnn
KackagHbiM, C aHamoroBblM{ MMM WUMNYNbCHLIM BbIXOAOM, C PYYHbIM, MPOrpaMMHbLIM (B TOM 4ucne
MHOronNporpaMMHbIM) UAK,CYNEPBU3OPHBLIM 3a4aTHYMKOM.

* ‘bonee 80 TunoB 3awwmTbix B MN3Y yHKUMOHANBHLIX GrOKOB HEMNpepbIBHOW WM AUCKPETHOW 0bpaboTku
WHGOopMaLuK, BkioYas yHKUnoHanbHble 6noku ML perynupoBaHusi, pyHKLUMOHanNbHbIe 6NoKK MaTemMaTu4eckux,
OVHAMUYECKUX, HEMUHEWHbIX, aHANoro-UCKPETHbIX U NOrM4eckmux npeobpasoBaHuii.

* [lo 99 ucnonb3yembix 6MOKOB €O CBOOOAHBIM MX 3aNOfTHEHMEM TOObIMU PYHKUMOHaNbHLIMK B6nokamu 13
oubnunoTtekn M cBOGOAHBLIM KOHUryprpoBaHuem mexay cobol m ¢ Bxogamu-Bbixogamu KoHTponnepa. PyyHas
yCTaHOBKa Wny aBTOMOACTPOWKa MObIX CBOMCTB, MapamMeTpoB M KOI(MULMEHTOB B MOObIX (DYHKUMOHAMNbHBLIX
6rokax.

* MN3meHeHue pexnmos ynpasrneHusa, BKIMIOYEHME/OTKNIOYEHNE, MNEPEKIOYEHNE U peKOHCbVIpraLI,Mﬂ
KOHTYpPOB perynnpoBaHua nto6oli cTeneHn CNoXHOCTW.

« OnepaTBHOE YyMpaBneHWe KOHTYpaMu pPerynupoBaHUs C MOMOLLbIO KNaBWul NULEBOW NaHenu, 2-x
yeTblpexpaspsaaHbIX, U OAHOro TPEXPaspaaHOro LMdPOBLIX MHAUKATOPOB 1 Habopa CBETOAMOA0B, MO3BOMSALLIMX
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MeHSITb PEeXWUMbl, YCTaHaBNMBaTb 3aAaHue, YNpPaBnsTb WCMONMHUTEMbHLIMA MeXaHW3MaMmu, KOHTPONMpOoBaTb
curHanbl, MHOMUMPOBaTb aBapuitHble cuTyauuu. Mpu NporpamMMHOM pEeryrMpoBaHUM CpeacTBa OrnepaTUBHOMO
ynpaBrneHusi No3BonsOT BelIbupaTe TpebyemMyto nporpammy, nyckaTb, OCTaHaBnMBaTh, U cOpachbiBaTb Nporpammy,
nepexoauTb K CrielyloLLemMy y4acTKy NporpaMmbl, @ TaKke KOHTPONMPOBAaTh XOZ BbINOMHEHUS! NPOrpamMmMbl.

« ObbeavHeHve OO0 32 KOHTPOMNEPOB B JIOKaNbHYO YNPaBrsioWwylo CeTb, NpuyYeM B 3Ty CETb MOryT
BKIIOYATLCS TAKXKE U ApYrie MOAENW KOHTPOMIEPOB.

1.3 O603Ha4YeHMe KOHTpoOssiepa Npy 3aKase U KOMMIEKT NOCTaBKU
1.3.1 KoHTponnep obo3HayaeTcsa crneayoLlimm obpasom:
MWK-50-AA-B-C-G1-G2-U-DD-EE-FF-HH-lI-JJ-KK-LL-M-N
lpe:

AA - ko4 moaenu KoHTponnepa:
16 — 4 aHanoroBbIX BX04a, 2 aHanoroBblX BbIXo4a, 3 ANCKPETHbLIX BXOAA, 5 ANCKPETHbLIX BbIXOO0B,
17 — 4 aHanoroBbIX BXo4a, 1 aHanorosblv BbIX04, 2 ANCKPETHbIX BX0AA, 4 ANCKPETHBIX BbIX0Aa,
26 — 8 aHanoroBbIX BX040B, 1 aHanoroBbIN BbIXod, 3 AUCKPETHLIX BX0Aa, 5 AMCKPETHbIX BbIXOAO0B,
27 — 8 aHanoroBbIX BXOA0B, 2 ANCKPETHbIX BXOAA, 4 OUCKPETHbIX BbIXOAa.

B — TMn AUCKpeTHbIX BbIXOAHbIX CUrHANOB:
T — TpaH3MCTOPHbIE BbIXOAHbIE CUTHAnbI,
P — penenHble BbIXOOHbIE CUrHarbI,
C — 1BeppoTensHoe pene (Tonbko ans mogenen MUK-50-17 n MAK=50-27).

C - TMn gucnnesn:
1 — ceMucerMeHTHasa UHAUKaLUuS.

G1 — Hannune BCTPOEHHOro MCTOYHMKA NMUTAHUA AUCKPETHLIX AaTunkoB (=24 B, 30 MA) (Tonbko ansa
mopenen MUK-50-17 n MUK-50-27):

0 — MCTOYHMKA NUTaHWA HETY,

1 — UCTOYHWK NUTAHUS eCTb.

G2 - Hanuuune 2-x BCTPOEHHbIX UCTOYHUKOB IINTaHUA NACCMBHbIX aHaNoroBbIX AaTynkoB (=24 B, 30 MA):
0 — MCTOYHMKOB MUTAHUS HETY,
1 — UCTOYHUKN NNTAHUSA eCTb.

U — HanpsikeHue nuTaHus:
220 — 220 B nepemeHHoOro TokKa,
24 — 24 B NoCcTOsIHHOro ToKa.

DD, EE, FF, HH, I, JJ, KK, LL — koAbl BXOAHbIX aHanoroBbIX curHanoB (ans mogenen MUK-50-16 n MUK-50-
17 ykasbiBaTb "DD-EE-FF-HH-00-00-00-00"; ans mopenen MWK-50-26, MUK-50-27 ncnonb3yoTcA TONbKO
yHUdnumMpoBaHHble curHansi01+04):

01 — MNocTosiHHbIN TOK 0T 0 MA J05,MA,

02 — MNocTosiHHbIN ToK OT.0 MA 0o 20 MA,

03 — lMNocTosHHBIA TOK 0T 4 MA 0 20 MA,

04 — HanpsxeHne noctosiHHoro Toka ot 0 B go 10 B,

05 — Hanpsikenne ot 0 mB,ao 50 mB,

06 — Hanpsixenne ot 0 mB no 200 mB,

07 — HanpspkeHne ot 0B go 1 B,

08 — TCM 50M, W100=1,428, ot muHyc 50 °C go nntoc 200 °C,

09 — TCM 100M, W100=1,428, ot muHyc 50 °C go nntoc 200 °C,

10.— TCM rp.23, ot MmuHyc 50 °C go nntoc 200 °C,

11 =TCI1 5001, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,

12 — TCM,100f1, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,

13 — TCITrp.21, ot MuHyc 50 °C go nntoc 650 °C,

14 — Tepmonapa TXA (K), ot 0 °C go nntoc 1300 °C,

15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800 °C,

16 — Tepmonapa TXK (J), ot 0 °C go nntoc 1100 °C,

17 — Tepmonapa TXKH (E), ot 0 °C go nntoc 850 °C,

18 — Tepmonapa TIM10 (S), ot 0 °C po nntoc 1600 °C,

19 — Tepmonapa TIP (B), ot 0 °C go nntoc 1800 °C,

20 — Tepmonapa TBP-1 (A-1), ot 0 °C go nntoc 2500 °C,

21* — Pt 500, W100=1,391, oT muHyc 50 °C go nnioc 650 °C,

22* — Pt 1000, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,

23* — Conpotuenexue ot 0 Om go 1000 Om.
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M, N — cooTBeTCTBEHHO KOA 1-r0 U 2-ro BbIXOAHbIX YHU(PULMPOBaHHbIX aHaNoOroBbIX CUrHanoB (ons
moaenen MUK-50-17 n MUK-50-26 ykasbiBaTtb "M-0", ana moaenu MUK-50-27 — "0-0"):
0 — aHanoroBbIN BbIXOA OTCYTCTBYET,

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

* Mo oTaensHoMy 3akaasy. [Npwu 3akase AaHHbIX TUMNOB cMrHanos ByaeT HEBO3MOXHa nepecTporika Ha curHansl TCM u
TCIM gpyrnx TMNOB B ycrnoBusx notpebutens.

1.3.2 KomnnekT noctaeku koHTponnepa MUK-50 npueegeH B Tabnuue 1.3.1.

Tabnuya 1.3.1 - Komnnekm nocmaeku koHmposnepa MUK-50

O6o3Ha4eHue HavmeHoBaHue KonuuectBo
MPMK.421457.065 KoHTponnep mukponpoueccopHbii MUK-50 1
MPMK.421457.065 PO | PykoBOoACTBO MO aKchnyaTauum 1*
NMPMK.421457.065 NC | Macnopt 1
Mn3-02 KoMMnekT KpenexXHbIX 3aKMMHbIX 3JIEMEHTOB 1
734-208 Pasbem Ansa nogknoyveHus nitepdenca u UICTOYHUKOB NUTaHMSA 1
734-216 Pasbem ans nogknoYeHns BHELWHNX BXOOHbIX U BbIXOAHbIX Lenen 1
231-112/026-000 Pasbem aAns noaknoyYeHns BHELWHNX BXOOHbIX U-BbIXOAHbIX Lenen 1
231-103/026-000 Pasbem ceteBoit (220 B) 1+
734-203 PasbeM ceteBoli (24 B) Rl
231-131 Pblyar MOHTaXHbIN 1
734-230 Pblyar MOHTaXHbIN 1
* - 1 aK3eMnnsap Ha nboe KONMYECTBO PerynaTopoB Npu NOCTaBKe B OAMH agpec
** - [pwn noctaeke perynstopa ¢ nutaHnem 220 B nepeMeHHOrO Toka
*** _ [pu nocTaBke perynaropa ¢ nutaHnem 24 B nocTosiHHOro Toka

1.4 TexHM4YeCKUe xapaKTepPUCTUKU KOHTpoONNepa

1.4.1 KonnyectBo BXx0o40B/BbIXOAOB KOHTPOMNIEpa

Tabnuua 1.4.1 — Konuyecmeo 8xo0o6/8bixodoe 6a3080i Modesnu koHmposnepa MVK-50

Mogenk koHTponnepa AHanoroBbIn OvckpeTHbIN
Bxoa Bbixop Bxoa Bbixop
MWK-50-16 4 2 3 5
MWK-50-17 4 1 2 4
MUK-50-26 8 1 3 5
MWK-50-27 8 - 2 4

1.4.2 OCHOBHbIe TEXHUYECKME XapaKTepUCTUKU BXOAOB-BbIXO40B

1.4.2.1 AHanoroBblé BXOAHbIe CUrHanbl

Tabnuya 1.4.2 - TexHu4yecKue xapakmepucmuKU aHarn0208bIX 8X00HbIX CU2HaI08

HanmeHoBaHMe xapaKkTepucTMKn

3HayeHune xapakTepucTUKM

KonnuectBo aHarnoroBbix BXOA0B;
* MUK-50-16, MUK-50-17
* MUK-50-26, MNK-50-27

4
8 (TONbKO YHNULIMPOBAHHbIE)

Tun BXOAHbIX aHaNoroBbix CUFHarnoB:
* AN BCEX MOAENEN:

* Tonbko ans MUK-50-16, MUK-50-17:

- YHudmumpoBaHHble cornacHo NOCT26.011-80

0-5 MA, RBx=400 Om
0-20 mA, RBx=100 Om
4-20 mA, RBx=100 Om
0-10B, RBx He meHee 25 kKOm

HanpspkeHue:

ot 0 B oo 1 B, RBx225 kOm

ot 0 MB oo 200 mB, RBx225 kOm
ot 0 MB go 50 mB, RBx=25 kOm
ConpoTueneHue:

o1 0 Om go 1000 Om
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[MpodomkeHue mabnuypl 1.4.2 - TexHUYECKUE XxapakmepucmuKu aHa0208bIX 8X00HbIX CU2HalI08

Twn BXOAHbIX aHanoroBbix curHanos (Toneko ana MUK-
50-16, MMNK-50-17)

TepmonpeobpasoBaTenu conpotusnenuin (QCTY 2858-
94):

TCM 50M, W100=1,428, ot muHyc 50 °C go nntoc 200°C
TCM 100M, W100=1,428, ot muHyc 50 °C go nntoc 200°C
TCM rp.23, ot muHyc 50 °C go nnioc 200°C

TCI 501, W100=1,391, oT muHyc 50 °C go nntoc 650°C
TCIM 1001, W100=1,391, oT muHyc 50 °C go nntoc 650°C
TCM rp.21, ot MmmHyc 50 °C go nntoc 650°C

Pt500, W100=1,391, ot muHyc 50 °C go nntoc 650°C
Pt1000, W100=1,391, oT muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94 (FTOCT3044-94, DIN IEC
584-1):

TXA (K), ot 0 °C go nntoc 1300°C

TXK (L), ot 0 °C go nntoc 800°C

TXK (J), ot 0 °C go nntoc 1100°C

TXKH (E), ot 0 °C po_ rnimoc 850.°C

TMM10 (S), ot 0 °C/mo nntoc 1600 °C

TMNP (B), ot 0 °C go nntoc 1800 °C

TBP-1 (A-1), ot 0 °C go nntoc 2500 °C

Paspewatowasa cnocobHocTe ALITM

< 0.0015% (16-paspsigoB)

Mpenen gonyckaemor OCHOBHOWM NpUBEAEHHOWM <0.2%
NorpeLlHOCTU N3MeEPEHUsI BXOOHbIX NapamMeTpoB

ToYHOCTb MHAMKALUWUMK <0.01 %
Mpenen gonyckaemon JONONHUTENbHON MOrPELLHOCTMH, <0.2 %/°C
BbI3BaHHOW M3MEHEHMEM TeMMnepaTypbl OKpyXKatoLLen

cpeabl

Mepurog nsmepenus, He 6onee 01c

ManbBaHU4eckoe pasgeneHue Lenemn

AHanoroBbIe 'BXOAbl ranbBaHUYECKM M30NUPOBaHbI ApYr
OT Aipyra, OT BbIXOAHbIX 1 APYrUX BXOAHbIX Lenen 1 ueneu
nuTaHus.

HanpsxkeHuwe ranbBaHN4eckon pa3es3km He meHee 500 B.

1.4.2.2 AHanoroBble BbIXOA4Hble CUTHanbl

Tabnuya 1.4.3 - TexHu4yeckue xapakmepucmuKU aHano208bIx 8bIXOOHbIX CU2HaNn08

HanmeHoBaHue xapakTepuCTUKMU

3HayeHune xapakTepucTUKmn

KonunyectBo aHarnorosbiX BbIXOA0B:
* MMUK-50-16
* MMK-50-17, MANK-50-26
* MUK-50-27

2
1

Twn BbIXOAHbLIX @HANOroBbIX CUrHaNoOB

YHuduumposaHHble cornacHo NOCT26.011-80:
0-5 MA, RH <2000 Om

0-20 MA, 4-20 MA, RH <500 Om

0-10B, RH =2 2000 Om

Paspewatowas cnoco6HocTs LIAR:
* MUK-50-16

* MMK-50-17, MNK-50-26

AO1-<0.0015 % (16 pa3psigoB), AO2 - £0.024 % (12
paspsaoB)
<0.024 % (12 paspsgoB)

Mpenen gonyckaemon OCHOBHOV MPVBEAEHHOW norpeLu-
HOCTV (hOPMMPOBAHUSA BEIXOBHOIO CUrHana:

* MVK-50-16

» MVK-50-17, MUK-50-26

AO1-50.2%,A02-204%
<04 %

Mpenen gonyckaemor JOMOAHUTENBLHON NOrPELLHOCTMH,
BbI3BaHHOW U3MEHEHVEM/TeMNePaTypPbl OKpYXKatoLen
cpegnpl

£0.2%/10°C

lanbBaHWYecKoe pasaeneHue Lenemn

AHanoroBble BbIXO4bl ranbBaHUYECKN U30NMPOBaHbI ApYr
OT Apyra, OT BXOAHbIX U APYrMX BbIXOAHbIX Lienen u uenemn
nUTaHus.

HanpspkeHne ranbBaHnyeckon passsskn He meHee 500 B.
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1.4.2.3 IncKkpeTHble BXOAHbIe CUrHanbl

Tabnuya 1.4.4 - TexHu4yeckue xapakmepucmuKu OUCKPEMHbIX 8X00HbIX CU2HaI08

HanmeHoBaHMe xapakTepucTUKuU

3HaueHue XapaKTepUCTuKu

KonnyecTso aHanoroBbIx BbIXOOOB:

* MMUK-50-16, MUK-50-26 2

* MUK-50-17, MNK-50-27 3
CwurnHan noruyeckoro "0" — coctosiHne OTKITIOYEHO 0-7B
CwurHan normyeckon "1" — coctosiHne BKITKOYEHO 18-30 B
MakcumanbHas YactoTa criejoBaHUs UMMYLCOB ANst < 2Ty
MMMYSbCHOIO BXoAa
BxogHow Tok (noTpebnexune no Bxoay) <10 MA

ManbBaHW4eckoe pasgeneHue Lenemn

[nckpeTHble BXOAb! ranbBaHUYeCKU U30MMPOBaHbI ApYT
OT Apyra, OT BbIXOAHbIX U APYrUX BXOAHBIX Lenen 1 ueneu
nUTaHus.

HanpsikeHne ranbBaHn4eckon pa3Bsi3ku He meHee 500 B.

1.4.2.4 inckpeTHble BbIXOAHbIE CUTHANbI

1.4.2.4.1 TpaH3UCTOPHbIN BbIXOA

Tabnuya 1.4.5 - TexHuyeckue xapakmepucmuKu 8bIX0OHbIX OUCKPEMHbIX MpPaH3UCHIOPHbIX CUSHaN08

HaumeHoBaHue xapakTepUCTUKMU

3HauyeHune XapaKkTepucTUKMN

Konun4yectBo aHarnorosbIX BbIXOA0B:
* MMK-50-16, MANK-50-26
* MUK-50-17, MUK-50-27

5
4

Twn BbIXOAA

OtkpbiThii Konnektop (NPN TpaHaucTopa)

MakcumanbHoe Hanps>xeHne Kommyrtauum

40 B noCTOAHHOrO TOKAa

MakcumanbHbI TOK Harpy3kmn Kaxgoro Belxoga

100 MA

"anbBaHn4eckoe pasgeneHune Lenen:
* MMK-50-16, MANK-50-26

* MMK-50-17, MANK-50-27

[nckpeTHble BbIXOAbl COeAUHEHBI B rpyNMy U3 NATU BbIXOAOB U
FanbBaHNYEeCKMN30NMPOBaHbl OT BXOA0B, APYrMX BbIXOAOB U
OCTanbHBIXLEenen.

JnckpeTHble BbIXOAbl M30MMPOBaHbI Mexay cobon, OT Apyrmx
BXOA0B, OPYrMX BbIXOAOB U OCTanbHbIX Lienen.

HanpsixkeHne ranbBaHnyeckon passsskn He meHee 500 B.

CwurnHan normyeckoro "0"
CwurHan normyeckon "1"

PaSOMKHyToe COCTOAHME TPAH3NCTOPHOIO Kr4a
SaMKHyTOE COCTOAHNE TPAaH3NCTOPHOIO KrK4ya.

Bug Harpysku

AKTMBHas, WHOYKTUBHAA

1.4.2.4.2 PeneiHbIN BbiXoa

Tabnuya 1.4.6 - TexHuyeckue xapakmepuCmuKU 8bIX0OHbIX OUCKPEMHbIX pPesielHbIX CU2Hano08

HaumeHoBaHue xapakTepUCTUKU

3HayeHune xapakTepucTuKu

Konnuectso aHarnorosbix BbIXOAOB:
* MUK-50-16, MUK-50-26
* MMUK-50-17, MW/K-50-27

5
4

Tun BbIxoaa:
* MUK-50-16, MUK-50-26
* MUK-50-17, MNK-50-27

MepekntoyatoLLme KOHTaKTbl perne
DO1, DO2 — nepekntovaroLimne KoHTakTbl pene, DO3, DO4 —
3aMblKaloLLMe KOHTaKTbl pene

MakcumansHoe HanpsxeHne KOMMyTaLmu
nepemMeHHoro (gewcTeyloliee 3HadveHue) wunu | 220 B
NOCTOAHHOIC TOKa
MakcumarnbHBIA TOK HArPy3Kn Kaxgoro Bbixoaa:
* MMUK-50:16,/MNK-50-26 5A

* MMK-50-17, MANK-50-27

DO1,D0O2-8 A, DO3, D04 -5A

"anbBaHn4eckoe pasgeneHne Lenen:
* MMK-50-16, MNK-50-26

* MMUK-50-17, MANK-50-27

JvcKkpeTHble BbIXoAbl COeANHEHbI B FPYNMY 13 MATU BbIXOAOB U
ranbBaHWYeCcKN N30MNMpOBaHbl OT BXOAOB, APYrMX BbIXOA0B U
OCTarbHbIX Lenen.

[ucKkpeTHble BbIXxOOb! N30MMPOBaHbLI Mexay coboin, oT opyrnx
BXO[OB, APYrMX BbIXOAOB U OCTarnbHbIX Lenen.

HanpsxeHune ranbBaHu4eckon paseasku He meHee 500 B.

CwurHan norundeckoro "0"
CurHan norndeckonm "1"

PaSOMKHyTOG COCTOAHME KOHTAKTOB pene.
SaMKHyToe COCTOSAHNE KOHTAKTOB penie.

Bug Harpysku

AKTUBHas, MHOYKTUBHAs

LIZANTAN.COM
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1.4.2.4.3 Bbixop — TBepaoTensbHoe (He MexaHu4yeckoe) pene (Tonbko ansa mopgenen MUK-50-

17, MUK-50-27)

Tabnuya 1.4.7 - TexHUYecKue xapakmepucmuKu 8bIX00HbIX OUCKPeMHbIX meepdomeribHbIX cu2Hanoe

HanmeHoBaHMe xapaKkTepuCTUKU 3HauyeHune xapakTepUCcTUKMN
Konuyectso ANCKpPETHbIX BXOAOB: 4
Twn BbIXOOA MonynpoBOAHWNKOBbLIN KItoY
MakcrManbHoe HanpskeHne KoMmyTauum
nepemMeHHOro (4encTBytoLlee 3Ha4YeHne) unu 60 B

NOCTOAHHOIO TOKa

1 Aac nepeMeHHoro Toka,
1 Adc nocTosiHHOrO Toka
[vckpeTHble BbIXOAb! ranbBaHW4eCKN U30fIMPOBaHbI APYr OT

MakcumanbHbIn TOK Harpy3ku Kaxxgoro Bbixoaa

anbBaHW4eckoe pasgeneHve uenew Aapyra, oT BX0O[0B, ApYr1x BbIXOLAOB M OCTallbHbIX Lernen.
HanpspkeHue ranbBaHnyeckon paseaskummHe meHee 500 B.

CwurHan noruyeckoro "0" Pa3oMKHyTOE COCTOsIHME KItoya.

CwurHan norndeckon "1" 3aMKHyTOEe COCTOsIHUE KMoYas

Bug Harpysku AKTVBHas, MHOYKTNBHAsA

1.4.3 O6wme PyHKLUMOHaNbHbIE NapaMeTpbl

Tabnuuya 1.4.8 — Obwue yHKUUOHabHbIE napamempb|

TexHu4eckas xapakTepucTuka 3HayeHue
MakcurmanbHoe Yncno dyHKUMOHanNbHbIX 6110KOB B Mporpamme 99
Yuncno dyHKUMoHanbHbIx 6nokos B Gubnunoteke 82
Bpewms uukna, He bonee 01c
Yacbl peanbHOro BpeMeHu C 6aTapeei pe3epBHOro NUTaHNs

1.4.4 ®yHKUMOHaNbHbIE NapaMeTpbl PErynsaToOpPoB

Tabnuuya 1.4.9 — OyHKYUOHasbHbIE napamempbl peayrsimopos

TexHUYeckasa xapaktepucTuka 3HaueHue

MakcrMManbHOe YNCNO HE3aBUCHMMbIX KOHTYPOB 9
JlokanbHbIV aHaNoroBbIN, NOKanbHbIA UMMYIbLCHBIN,
KacKaZHbli aHanoroBbIv, KACKagHbIi UMMYMbCHbLIN

Bua perynatopa B KaaoM KOHType

Pexvm paboTbl Kaaoro KoHTypa JlokanbHbIN, kKackaaHbIN, ANCTAaHUNOHHbLIN, PYYHOW
Bug 3agaHus B kaXkaoM KOHTYpe Py4yHoe, nporpammHoe, BHeLLHee (CynepBrU3opHOE)
3aKoH perynupoBaHnsi B KaXXKAOM KOHType nng, rnn, ng, M, TpexnosvumoHHoe, AByXNO3nULMOHHOE

3apaHue, Bxoa, paccornacoBaHue, Beixo, 3HaYeHue
Npou3BOJILHOIO NapameTpa
CM. nacnopT COOTBETCTBYIOLLErO (YHKLMOHANBHOIO

KoHTponuvpyemble napameTpbl

MapameTpbl HACTPONKM

Onoka
[Mapamempbl py4HO20 3adamyuka:
Cnocob ycTaHOBKM Bonblue-meHbLUe
[VCKPETHOCTb YCTaHOBKM 0,01%
Bpems nsmeHenns Ha 100%, He Gonee 16 c
Bwg 6anaHcupoBku [vHamunyeckas, cTaTucTmyeckas

1.4.5 PyHKUMOHANbHBIE NapaMeTpbl NPOrpaMMHbIX 3a4aTYNKOB

Tabnuuya 1.4.10 — OyHKUYUOHanbHbIE napamemphb IpoepaMMHbIX 3a0am4yuKos

TexHMUYecKas XxapaKkTepucTuka 3HayeHue
MakcumanbHOe YUCo YY4acTKoB OAHOW MporpaMmel 48
BbinonHeHve nporpammel OpHokpaTHOe, MHOTOKpaTHOe, LIMKINYeckoe
MakcrmanbHoe Yncno MHOIOKpaTHOro NoBTOPEHUA 99
nporpamMmbl

Bbi6op nporpammel, Nyck, cTor, cbpoc, nepexog K

KomaHapl ynpaBneHusi nporpaMmoin CeayIoLLEMY YJacTKY

CocTosiHUS: Nporpammel Myck, cTon, c6poc, KOHeL, NporpamMmmel
Homep nporpammbl; HOMep NOBTOPEHUS; HOMEP
KoHTponupyemble napameTpbl yyacTKa; Bpemsi, OCTaBLUeECs 4O OKOHYaHWS y4acTKa;

COCTOsIHWE MporpamMmbl
YnpaeneHue gbixodamu:
Cnocob ynpaBneHusi B py4HOM pexunme | Bonbllie-MeHbLLe
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lpodomxkeHue mabnuypl 1.4.10 — @yHKYUOHalbHbIE Napamemphbl MPoepaMMHbIX 3a0amyuKo8
Bpems nsmeHeHns aHanoroBoro curHana B py4yHom
pexume

Paspeluaroas cnocoGHOCTb KOHTPOSS NOSOXEHMUS
WCNOSHUTENBHOIO MexaHu3mMa no LUmdpoBomy 0.1%
nHaukaTopy “Bbixoa”

He 6onee 16 cek

1.4.6 NocnepoBaTenbHbIN UHTepdenc RS-485

Tabnuua 1.4.11 — TexHu4Yyeckue xapakmepucmuku rnocredosamesibHo2o uHmepgetca RS-485

TexHuYeckasa xapakTepucTuka 3HaueHue

Konuyectso npuemonepeaaTymkos [o 32 npuemonepenatynkoB Ha OOHOM CEFMEHTE
MakcmMmanbHasi AnvHa NuHWUK B Npegenax
OAHOro CErMeHTa ceTu

[o 1200 meTpos

[wnana3soH ceTeBbIX agpecoB 255
Bua kabens BuTtas napa, sKpaHMpoBaHHas BUTas napa
MpoTokon cBa3n Modbus pexum RTU (Remote Terminal Unit)
UHTepdenc ranbBaHN4eckn U30NMPOBaH OT APYIMX BXOAOB-
anbBaHu4Yeckas passsaska BbIXOZOB W OCTarnbHbIX Lenen, HanpsXXeHne ranbBaHN4YecKomn

pa3Bsa3ku He meHee 500 B

1.4.7 dneKkTpuyeckue gaHHble

Tabnuya 1.4.12 — TexHU4YeCKUe XxapakmepucmuKu 3/1eKmponumanusi

TexHn4yeckasa xapakTepucTuka 3Ha4yeHue

~220.(+22B,-33B) (50 £ 1) 'y

=(2414) B.nocTOsIHHOrO TOKa

He 6onee 13,B-A (~ 220 B), Tok noTpebnexus He bonee
350 MA (= 24 B)

HanpskeHue nuTtaHus

MoTpeGnsaemas MOLLHOCTb

Tabnuya 1.4.13 - TexHUYECKUE XapakmepuCmuKu 3/1eKMpPOonuUMaHusi NacCu8HbIX aHan0208bIX Unu QUCKPemHbIX 0am4yukos

TexHn4yeckasa xapakTepucTuka 3HauyeHue
KonnyectBo MCTOYHMKOB NUTaHUS o 3
AnekTponuTaHne 24B+1B
MoTpebnsemMslit TOK No NuTaHuo 24 B <30 vA

1.4.8 Kopnyc. Ycnosusa akcnnyaTtauum

Tabnuua 1.4.14 — MabapumHbie pa3mepsb! U ycriosUst aKkcryamayuu koHmpornnepa MUK-50

TexHn4yeckan xapakTepucTuka 3Ha4yeHue
Twn kopnyca Kopnyc Ans yTonneHHoro WMTOBOro MOHTaxa
Pasmepbl poHTanNbHOM pamkm 96 x 96 Mm
MoHTaxHas rnybuHa 190 MM max
Bblpes Ha naHenu (LuTe) 9279% x92°%® mm_ DIN43700
Kpennenue kopnyca B anekTpowmrtax
Paboyas TemnepaTtypa n TemnepaTtypa XxpaHeHus oT muHyc 40 go nntoc 70 °C

ucnonHexue rpynnsl 4 cornacHo FOCT 22261, Ho ons
paboTbl Npu Temnepatype ot muHyc 40 °C go 70 °C
ATmocdepHoe faBneHue Ot 85 no 1067 klMa

Bunbpauws ucnonHexue 5 cornacHo FOCT 22261

3akpbIToe, B3pbIBO-, NOXapobe3onacHoe.

Bo3ayx B MOMELLEHMN He AOMMKEH coaepXaTb Mbin U
MomelleHne NPUMECHK arpeccrBHbIX NapoB U ra3oB, Bbi3blBAOLLMX
KOppPO3uto (B 4aCTHOCTU: ra3oB, COAEPXKALLMX CEPHUCTLIE
COeaNHEHNs UM aMMuaKk).

Knumartnyeckoe ncronHeHue

[MonoxxeHne Npu MOHTaXxe JToboe
CreneHb 3auThI IP30
Macca, He 6onee 1.0 kr
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2 OyHKLUMNOHAalNbHbIE BO3MOXHOCTHU

2.1 ApxuTekTypa KOHTponnepa
2.1.1 Ba3oBble apXUTEKTYPHbIE 3NIEMEHTbI

Apxutektypa koHTponnepa MWK-50 onucbiBaeT WHAPOPMALMOHHYIO OpraHusauuio KOHTponnepa Wu
XapaKkTepu3yeT ero Kak 3BeHO CUCTEMbI YNpaBrneHus.

YacTb apXuTeKTypHbIX 3MeMEHTOB CTPYKTypbl peanu3oBaHa annapaTtHO, 4acTb - nporpammHo. Bce
nporpaMmHoe obecneveHne, hopmypyloLLiee apxXUTEKTYpy, 3aliMTO B MOCTOSHHOM 3anoMMWHAaOLWEM YCTPOMCTBE U
nonb3oBaTento HeJoCTYNHO. He3aBMCMMO OT TOro, Kak peann3oBaHbl 3MEeMEeHTbl apXUTEKTYpbl — annapatHo WUiu
NporpaMMHO — Monb3oBaTenb MOXET NPeACTaBNATb KOHTPOMNep Kak usgenue, B KOTOPOM BCE AfIEMEHTbI peanbHO
CYLLECTBYIOT B BUAE OTAENbHbIX Y3I0B.

B cocTaB apxvTekTypbl KOHTpoOnnepa BXoauT (CM. puc. 2.1):

* annaparypa BBO4A-BbIBOAA MHpOpMaLMK;

* annapartypa onepaTuMBHOIO yNpaBreHnst 1 HaCTPONKMK;
* annapartypa uHTepercHoro kaHana;

* PyHKLUMOHanNbHbIE 6r10KK;

» GubnmnoTeka PyHKUMOHANbHbIX O/10KOB.

- R5-485
Annapatypa : | Annaparypa /
OonepaTWBEHOro i WHTepdecHoro - / -
ynpaBneHna KaHana /

BuBnuoreka

Annapatypa | | ;
s Annaparypa

i dhyHILMO- o i
Pl HANEH b i SbiBoaa
an:cpmaqnm? = ki, Gnokos [ ¢ | nHchopMaLn
AlT-AIS .
4 AL E AO1-AD2
% = 1,
)
DI1-DI3 !
5 BB 5
| ; s,

PucyHok 2.1 - Apxumekmypa koHmporiepa MUK-50
2.1.2 BHewHuMe curHansl 1 annapartypa BBoAa-BbiBoAa

KoHTponnep paccynTaH Ha npuemM U Belaady ABYX BUAOB CUIHaOB:
* aHaroroBbIX;
* ANCKPETHbIX.
dopmurpoBaHMe NMNYNbCHbIX CUFHANOB Ha BbIXOAE UMMYNbLCHOIO Perynsitopa BbIMOJHSAETCst NPOrpaMMHoO, U
3TV CUrHanbl NOCTYNaKT Ha UCMONMHUTENBHBIE MEXaHU3Mbl Yepe3 AWCKPETHbIE BbIXOA4bl KOHTponnepa. Annapatypa
BBoAa (BxoaHble YCO) npeoGpasytot,aHanoroBble 1 AUCKPETHbIE CUrHanbl, MOCTyNatoLwme Ha BXo4 KOHTpornepa, B
undposyto opmy. AnnapaTypa BeiBoAa (BbixoaHble YCO) ocylecTnsieT obpaTtHoe npeobpasoBaHue.
BHelwHWe uenuNoakniyalTcs K KOHTPONepy 4Yepes BHELHWA pa3bem M pasbeMbl Anst NOAKHYEHMS
Luenen BBOAa-BbIBOAA.
Bce aHanoroBble M OWCKPETHbIE BXOAbl M BbIXOAbl KOHTPOSiEPa MOMHOCTbI YHWBEPCArbHbl B TakoMm
CMbICIE, YTO B UCXOAHOM COCTOSIHUW OHW HE «MNPUBSA3aHbI» K KAKUM-NNGO PyHKLMAM KOHTponnepa. Takas npussaska
OCYLLECTBNSIETCS 10Nb30BaTeNemM 1 peanuayeTcs B NpoLecce NporpaMM1MpoOBaHUs.

2.1.3 Annapartypa onepaTMBHOIro ynpaBrieHU U HACTPOWNKN

Anmnapatypa onepaTuMBHOro YynpaBneHus (nvueBasi MaHenb) paccyMTaHa Ha onepaTopa-TexHonora u
onepartopa-Hanagyuka. Jluuesass naHenb vMeeT Habop KnaBuLl, CBETOAMOAHLIX U UMEPOBLIX WHAMKATOPOB, C
MOMOLLIbIO  KOTOPbIX. OEPaTOP-TEXHOMOr «BeAeT» TEXHONOMMYECKUA MNPOLECC: KOHTPONMPYET €ro napameTpbl,
N3MEHSIET PEXMMbI YAPaBEHNsi, MEHAET YCTaBKU, MyCKaeT, OCTaHaBNMBaeT U cOpacbiBaeT nporpaMmmMy U T. 4.

C nomoLibi0 NMUEBOM NaHENM MOXHO MPOrpaMMMPOBaTb KOHTPOMSEpP, BLIMNOMHATL HACTPOWKY €ero
napamMeTpoB, a TaKKe KOHTPONMPOBAaTb 3HAYEHNSI MEPEMEHHBIX BO BHYTPEHHUX TOYKAX CTPYKTYPbI.

B o6Lliem Buae nuueByo naHens (NynbT HACTPONKM) MOXHO pacCMaTpmBaTh Kak MHTEPENC C YENOBEKOM.

2.1.4 Annapartypa nHtepdencHoro KkaHana

B KoHTponnepe mmeetcss MHTEPEENCHBIN KaHamn nocnegoBaTenibHOM CBA3W. JTOT KaHan MMeeT npuemo-
nepegartyvk, npeobpasyolmini BXOAHOW NOTOK NnocrnefoBaTenbHbIX 6UT MHopMaumm B LUpoByo MHGOpMaLumio,
npeacTaBneHHylo B Buae GawToB (T. €. mpeobpasylowmin nocneaoBaTenbHbI KOA B NapannenbHbii), a Takke
ocyuiecTBnAWMin obpaTHoe Nnpeobpa3oBaHne.
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anHI/IMaeMbIe n nepegasaemble cooflleHns1 XO0Tb W ABNSAOTCSA LI,VI(prBbIMIA, HO OHM MOryT
«npencrtaBnATb» ntobble curHansl, o6pa6aTb|BaeMb|e KOHTpON/iepoM: aHanorosble, BpeMeHHble, YACNOBbIE N T.A.

Bce curHansbl nepenarTca vYepes I/IHTep(beVlC nocnenoBaTtesibHO, HO CKOPOCTb MUX nepenaydn OOCTaTO4YHO
Benvka Agns Toro, 4Ytobbl Ans npoueccos GonbLloro n cpenHero 6bICTp0,D.el7ICTBVIFI MOXHO OblNO cyMTaTh, YTO BCe
CuUrHanbl nepegarnTca oAHOBpPEMEHHO.

2.2 dyHKUMOHaNbHbIe 6110KkoBbIe anarpammbl (FBD)
2.2.1 ®yHKUMOHanbHbIe 6110KK

B uMcxogHOM COCTOSHUM (YHKUMOHanbHble Gnoku OTCYTCTBYIOT, M HMKakne dyHkumMm no obpaboTke
CUrHaroB KOHTPOSNEPOM He BbIMOMHAOTCS.

Peanun3oBaHHble nporpaMMHO yHKLMOHanbHble 6rnoku o6pasytoT o6nacTb ynpasneHus, KOHTponnepa.

®yHKUMOHaNbHBIN 6MoK ABNSeTCA anemeHTapHbIM 38eHoM FBD-nporpamm.

Cunctema nporpaMmypoBaHusa peannsoBaHa B COOTBETCTBUM € TpeboBaHusammn ctangapta MexayHapoaHown
OnektpoTtexHudeckon Komucemn (MOK) IEC 1131-3 n npegHasHadeHa pnAns paspaboTky - NporpammHOro
obecneyeHuss, npegHasHavyeHHoro pAns cbopa [AdaHHbIX W yNpaBneHns TEeXHOMOrM4yeckumy npoLeccam,
BbIMOMHAEMbIMWN Ha NPOrpaMMUPyeMbIX KOHTpoOepax.

B KkayecTBe #A3bika MPOrpaMMMpoOBaHNS B CUCTEME peanun3oBaH (A3blk (YHKUMOHAMbHbLIX BGrOKOBbIX
anarpamm Function Block Diagram (FBD), npegoctaBnstowmii nonb3oBaTento MexaHn3m 0ObEKTHOTO BU3yarbHOro
nNporpaMMmMpoOBaHUS.

2.2.2 bubnuoteka pyHKLUMOHaNbHbIX 6510KOB

KoHTponnep cogepXut obLmnpHyto 6MGnmMoTeky dyHKUMOHANbHBIX 6MOKOB, AOCTAaTOYHYIO AN TOro, YToObI
pellatb CPaBHUTENbLHO COXHbIE 3a4a4n aBTOMaTUYECKOrO PerynmpoBaHUsA-FIOMMKO-NPOrpaMMHOrO yrnpaBneHus.
[MomMrMO byHKLUMOHaNbHBIX GrIOKOB aBTOMATUYECKOro PeryniMpoBaHns M JIOMMKO-NMPOrPaMMHOro yrnpaBfieHns B
6ubnunoteke umeetca GomnbLION Habop (YHKUMOHAaMNbHbIX GrIOKOB, BLIMOMHAOLWMX AMHaMU4yeckue, ctaTuveckue,
mMaTemaTnyeckme, Normyeckne 1 aHanoro-guCKpeTHole NpeobpasoBaHusa curHanos.

Yactb 61bnunoTeyHbiX dyHKUMOHaNbHbIX BII0KOB BbINOMHSAET. OCO0YI0 3a4avy: OHa CBA3bIBAeT annapaTtypy
KOHTpoOnnepa C OCHOBHOW Maccoi yHKUMOHambHbIX OMAOKOB. K STUM «CBA3HBIMY» (PYHKLMOHaNbHbIM 6Grnokam
OTHOCATCS:

* oyHKLUMOHanbHble 6ok BBOAA W BbIBOAA aHANOFOBbIX Y ANCKPETHBLIX CUrHaNoB,
* yHKLMOHanNbHble 6ok 06CNyXMBaHUS FINLEBOM NaHenu,
* yHKLUMOHanNbHble 6nokn npvema v nepegady CUrHanoB Yepes MHTepdencHbIn kaHan.

AnnapaTHble 3MeMeHTbl CTPYKTYpbl /KOHTponfnepa (BxodHble W BbixogHele YCO, nuvueBas naHensb,
WHTepMENCHBIN KaHamn) Ha4YMHaloT BbIMOSHATE CBOM (PYHKLUMM NULLb NOcre Toro, Kak ByAayT ncnonb3oBaHbl Kakue-
nmbo cooTBeTCTBYOLWME DYHKUMOHANbHbIE BOKN.

Bonee noppobHo OubGnuMoreka w onucaHue yHKUMOHaNbHLIX ONOKOB npeAcTaBrieHbl B
pykoBoacTBe [TPMK.421457.005 P32.

2.3 O6wue ceBoncTBa (hYHKLUMOHaNbHbIX 6IOKOB
2.3.1 Bxoabi-BbIx0AbIK-NapamMeTpbl (PyHKLUMOHaNbHbIX 6510KOB

B obwem cnyyae @yHKUMOHaNbHbLIM ONOK MMeeT CBOW BXOAbl, BbIXOAbl, MapaMeTpbl HacTPOWKM W
hyHKUMOHanNbHOE SAPO!

DyHKLUMOHANbHbIA 6NoK - 3T0 rpaduyeckoe n3obpaxeHue Bbi3oBa OOHON M3 YHKUMIA. [paduyeckm
Kaxabli OyHKUMOHANbHbIV |BOK/MOXHO NpeacTaBuUTb B BUAE NPSIMOYronbHUKa (CM. puc. 2.2), BHYTPM KOTOPOrO
nmeeTca obo3HaveHue pyHKUNMA, BbINOMHSAEMON 6nokoM. Bxoabl hyHKLMOHANbLHOro 610Kka COeanHATCS CBA3SMU C
apyrvmn  6nokamun. OauH WAN HECKONbKO (PYHKUMOHAmNbHbLIX ONOKOB COEAMHEHHblE CBA3AMU Mexay cobown,
ob6paasytoT nporpammy Ha A3bike FBD.

®yHkUMOHaNbHEIM Grokam B NporpaMMe Monb3oBaTens NpucBanBalTCA NOPSAAKOBbIE HOMEpa, KOTopble
naeHTUOULMPYIOT GOK B CUCTEME, a TakKe ONpeaensoT 04epeaHOCTb BbIMONHEHUs] GNIOKOB B NporpaMme.

[anee NO\TEKCTY pykOBOACTBA MO 3KCMyaTauun UCMomnb3yeTcsl eanHasi cMcTeMa YCroBHbIX 0603Ha4YeHNi
yHKUMOHanbHbLIX 6AOKOB (NOPSAKOBLIX HOMEPOB, TUMOB, MoAMdMKaTOpPa) B MporpaMmMe nosb3oBaTens:

08-SUMM(13)-04, rge:

08 - MOPSAKOBbLIA HOMEP DYHKLMOHANbLHOro 6rioka B nporpaMMe nosnb3oBaTens,
SUMM(13) - yCroBHOe 0603HaveHne Tuna (yHKUMmM 6rioka) n 6ubnmoTeyHbli Homep 6noka,
04 - MoAMMKaTOP KONMYecTBa BXOA0B (YMCI0 BXOAO0B)

(yKaSbIBaeTCﬂ ansa d)yHKLI,MOHaﬂbeIX 6nokos, B KOTOpPbIX UMeeTCcs MmogmdukaTop,
N He yKa3blBaeTcAa And 6rokos, B KOTOpPbIX MogudunkaTop OTcyTCTByeT).

Kaxabin 6110k B 3aBUCUMOCTM OT BbINOSHAEMON UM (DYHKLUWM UMEET OrnpefernieHHOe KONMYECTBO BXOAOB U
BbIXOOOB. Bxoabl Bcerga pacrnonoXeHbl Cresa, a BbixoAbl - cnpasa.
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YcnoBHoe obozHaueHne
thyHKUMK Bnoka:

BubnuoreuHbili Homep Bnoka
OJHO3HAYHO MAEHTUULMPYET

MopAgkoBbIA HoMep
bnoka B nporpaMme

‘CYMMATOP” ero Tun nonb3oBaTens
Mogudsukarop \ \
pasmepa yeraHoBneH =4, SUMM{ 13) 1 Boixop,
uTo 0BpasyeT YeTbipex-
BXOA,0BOI CYMMATOp P o [ @ffeet=d B
_— 02 gainl=2.8

B)(Oﬂ,bl <m e LK ] gainE:S. oo .

5 . INP3 03154 guind=0.63 -
a30BbIl aapec INP4 D4 o Homepa,

perucTporoii oBnacTu ——= “*|05 gain4=0.04 ‘*HA HaUMEHOBaHWA
aapaerca npu = W 3HAYeHWA

nporpamMmMUpoEaHL napameTpoB Gnoka

PucyHok 2.2 - @yHKyUOHarbHbIU 6510k cymmamopa

MapameTpbl HacTpoWMku ¢hyHKLMOHaNbLHOro GrioKa 3aJaloT pas3nuyHble CBOMCTBA, HaMpuMep, HOMep
BXOOHOIO curHana, KoadMUUUEHT yCuUneHusl, mMaclTabHbIn KO3IMMULUMEHT, CMeLleHue, CUrHama, NoCTOosiHHast
BpeMeHu punbTpa, MakCcumarnbHble U1 MUHUMarbHbIE rPaHnLbl U3MEHeHUs kakoro-nubo.napaMerpa v T.n.

B pesynbTrate BbINOMHEHWS (PYHKUMOHaNbHbIM GrOKOM COOTBETCTBYIOLLEN (PYHKLUMW Ha ero Bbixodax
hOPMMPYIOTCSA CUrHaMbI, KOTOPbIE ONPEAENSATCA COCTOSHUEM BXOOHBLIX CUFHArOB 1 HACTPOEYHbLIX NapameTpoB.

Mop 6Gas3oBbIM agpecoM perncTpoBoW MamsiTM pasymeTbCsl NaMsATb, BblAeNeHa’ Mo Kaxaoe CBOWCTBO
dyHKuMoHanbHbIX 6nokoB. K npumepy, dyHkumoHanbHbin 6nok SUMM(13), n306pakeHHbIi Ha pucyHke 2.2,
3aHMmaeT sderikn namstn 01,02...05. Ecnn B nporpaMmme ecTb elle oauH MAEHTUYHbIA BrnokK, Kak n306pa)keHHbI Ha
puUCyHKe 2.2 1 ero NopsAKoBbIA HOMEP 2, TO YXKe ero cBoncTea byayT 3aHmmaTth a4eriku ¢ 06 no 10 n T 4. Bnokn 6e3
CBOWICTB HE BHOCSTCH B PErMCTPOBYIO 06nacTb.

Tak, Hanpumep, Ha puc.2.2, Ha BXOA CyMmaTtopa noctynaeT 4 curHana. OTu curHanbl CYMMUPYHOTCS C
y4yeTOM COOTBETCTBYIOLUMX MaclWTabHbIX KO3(hULMEHTOB, KOTOpble YyKasaHbl B napameTpax, pobaensaetcs
CMelLLeHne 1 pe3ynbTUPYIOLWMI CUrHan nocTynaeT Ha BbiXxod (YHKUMOHansHoro 6noka.

Takum obpasom, Ha Bbixoae yHKLMOHaNbLHOro 6rioka cymmaropa opMUpPYETCS CUrHar, KOTopbI 3aBUCUT
OT BXO[HbIX CWUrHaroB W YCTaAHOBIEHHbIX NapamMeTpoB W Ans MpuMepa Ha puc. 2.2 MoxeT ObiTb NpeacTaBneH
MaTeMaTUYECKOW 3aBUCUMOCTbIO:

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

Uucno BXOOOB U BbIXOOOB (YHKLMOHANbHOIO /6roka” He UKCMPOBAHO W onpegensieTcs BUAOM
yHKUMOHanbHOro 6noka. Hu B ogHOM yHKumoHanbHoOM 6noke uyucno BXOOOB He npesbiwaet 12, uncno
BbIXO4OB Takke He npeBblwaeT 12.

B yacTHOM cnyyae dyHKUMOHaNbHLIM BAOK MOXeT He MMeTb BXOAOB WU BbIXOAOB. Bebile peyb wna o
AOCTYMHBIX UMM ABHbIX BXOoAaxX U BbIxog4ax (yHKUMOHanbHOro 6noka, T. e. Tex BxoAax-BbIxodax, KOTOpble MOXHO
¢cB060OHO KOHUIyprpoBaTb — NOAKMIOYATEK APYrMM PYHKUMOHAamNbHbLIM Briokam.

HekoTopble yHKUMOHanbHbIe BNOKUHIUMEIOT HESIBHblE BXOAbl M (UNW) BbIXOAbI, UMELWME crneunansHoe
Ha3HayeHne n He JOCTyMNHble Ans KOHuUrypupoBaHus. K Takum yHKUMOHanNbHbIM Griokam OTHOCUTCS BCS rpynna
CBA3HbIX (PYHKLMOHANbHbBIX 6MOKOB: YHKUMOHanbHbIe 6Mokn BBOAA-BbiBOAA, (DYHKUMOHarMbHbIE Gnoku npuemo-
nepegaun, yHKUMOHanbHble 6GNOKM OnepaTVBHOMO ynpaBneHus, QYyHKUMOHanbHble OMoKM MNonb30BaTeNbCKON
naHenu MHAMKaLMN 1 ynpasreHus.

Kak Tonbko ofnH 13 Taknx PyHKUMOoHanbHbIX G1IOKOB MCMONb3YeTCsl, ero HesiBHble BXOAb! U (MNn) BbIXOAbI
aBTOMaTMYECKN COEAMHSIIOTCA C annapaTypou, obcnyxvBaTb KOTOPYIO NPM3BaH AaHHbIA (PYHKLMOHAMNbHBIM 6MOoK.

Hanpumep, kak onbko GyaeT ncnonb3oBaH yHKLMOHAmNbHbIA GrIOK aHaANoroBoro BBOAA, HESIBHbIE BXOAbl
3TOro hyHKLMOHaNbHOFO Ofoka aBToMaTnyeckn coegnHaTea ¢ ALM cooTBeTcTByOLWLEro KaHana, obpabartbiBatomm
curHanbel. A Ha BbIX0gax aToro (yHkumoHanbHoro 6roka OyayT cdopmupoBaHbl OOLLEAOCTYMHbIE CUrHanbl,
9KBMBAmNeHTHbIE curHanam, MocTynaroLMM Ha aHanoroBble BXoAbl KOHTponnepa.

MoaTomy,, ecnn Ha| Bxod Kakoro-nmbo dyHKUMOHanbHOro 6rioka HyXHO MoAaTh aHamnoroBbl CUrHarm, aToT
BXOZ NpW nporpammmupoBaHim/CreayeT COeAMHUTb C COOTBETCTBYIOLMM BbIXOAOM (MacwTabvpoBaHHbIM UMK He
MacLuTabrpoBaHHbIM) PyHKLMOHaNbLHoOro 6roka aHanorosoro Beoga AlN (puc. 2.3).

AIN{(O5) 1
01 nlMP=1.
Horep KaHana/ gg ::E'F:Enfgl-:u-um 1 | dErr
aHanorogoro 04 BlAseD.
Bxoaa (AL 05 OUTh=ton, | ME|dmA )
0 QLT .1=0. MECNTEﬁMEOBaHHbIM
07 M E=30, 03| drain aHanoroeblil cUrHan
HenAeHblii EXOA, 0& MIM=0.
curHan c AL 03 Hy 2=0. 04] OUT. ZCAL
nepBoro kaHana 10 IR_H=0. )
_______________________________ » MIR_L=0. a5 | aur He macwtabuposaHH bl
12 Py=0, —— "~ aHanorosblii curHan
=]

PucyHok 2.3 - ®yHKyuoHarbHbIl 6510k aHarno0208020 8800a C HesI8HLIMU 8x00amu
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HesiBHble BXOAbI U BbIXOAbI Ha rpadhuyecknx cxemax pyHKUMOHanNbHbIX 6510KOB He OToBpakatoTCs.

Bce Bxoabl 1 napameTpbl yHKUMOHANbHOro 6rnoka UMeT CKkBO3HYK Hymepaumio oT 1 go 98. Bbixogbl
(byHKUMOHaNbLHOro 6roka Takke HyMepylTCs ABYX3HAYHOM AecATUYHON undpoir ot 1 go 98.

Ecnu napameTpbl dyHKUMOHaNBLHOrO 6110ka SIBNATCS CBSA3aHHLIMU NapaMeTpamMu, T.e. NMOAKIOYEHHbIMU K
Kakmm-nnbo BbIxodam Apyrnx G10KoB, TO X HyMepaLumns OCYLLECTBMSETCH CO CMeLLEeHNEM, PaBHbIM MaKCMMarnbHOMY
Homepy Bxoda.

B kaxgoM KOHKPEeTHOM (YHKLUMOHanbHOM GMoke 4Mcno BXOAOB M (UMW) BbIXOAOB MOXET ObiTb MeHbLUe
YKa3aHHOrO MakCUMarnbHOro 3HaYeHUs.

2.3.2 PekBu3nNTbI hyHKLMOHaNbHbIX 6110KOB

B obwem cnyyae 6nbnmoTeyHbIn pyHKLMOHanNbHLIN 610K MMeeT cneayroLme pekBn3uTbI:
* 6GUBNNOTEYHBIN HOMEP, COOTBETCTBYHIOLLMIN HOMEPY BbINOMHAEMON (OYHKLNK;

» 6a30BbIf agpec perncTpoBon obnacTv napameTpos;

* MogndmKaTop pa3mepa, onpeaensowniA, HanpuMep, KONM4eCcTBO BXOAOB 6rioka 1 T.n.

BubnunoTeyHbIn HOMep MpeacTaBnseT cobon ABYX3HAYHYIO AECATUYHYIO LNdPY.UN SBASETCH OCHOBHBIM
napameTpoM, XapakTepum3yoLLMM CBOMCTBA PYHKLMOHaNLHOro 6roka.

B 6ubnuoTeke KOHTponmnepa HeT HM OOHOro hyHKUMOHanbLHOro 6roka, KOTopbin He umen 6bl Homepa, HO B
ananasoHe uucen ot 00 go 98 ectb HOMepa, KOTOPbIM HE COOTBETCTBYET HW OAMH U3 UMEILLMXCH TUMOB
dYHKUMOHanNbHbIX 6nokoB. Takne HoMepa Ha3bIBaOTCS «MYCTbIMU» U 3TUM HOMEPaM YCIOBHO MOXHO NOCTaBUTb B
COOTBETCTBME MOHATUAE «MNYCTOro» (hyHKUMOHaNbHOro 6noka. «Myctoi» yHKUMOHANbHLIA/BMNOK He NMeeT BXOA0B-
BbIXOAOB, HMKaKon paboTbl He BBINOMHAET U He BNWSeT Ha paboTy ApyruxX GyHKUMOHAMBbHbLIX 610KOB, HO B NaMATK
3aHMMaeT onpefeneHHoe MecTo U TpebyeT HeKOTOporo (HebonbLLIOro) BpeMeHn Ha.obcnyxusaHme.

O6bluHO mMopudMKaTop 3a4aeT YMCNO OAHOTUMHBLIX BXOAOB WAM Onepauui, KOTopble MOXET BbIMOMHATL
OOMH  PyHKUMOHanbHbIM  6nok.  Mopgudmkatop pasmepa Takke  8agael  [AONOMHWTENbHbIE  CBOWCTBA
dyHKUMOHanbHoro 6Gnoka. Hanpumep, B cymmaTtope wmogudumkatop pa3mepa 3agaeT uYUCNo CYMMUPYEMbIX
BXO[OOB, a B nporpaMMHOM 3a4aTyuKe — YMCNO Y4acTKOB NPOFpaMmbl v T. M.

MoaudmkaTop pasmepa (konvyecTBa BxodoB) ycTaHaBmuBaeTcs” Ha YPOBHE 2 nporpammupoBaHus
yHKLUMOHaMbHbIX 6rOKOB.

Pag dyHkumoHanbHbIX 6rokoB (HampuMep, MHTErPUPOBaHWA, YMHOXeHUs W T. 4.) moaudukatopa He
nuveer.

®yHKUMOHaMNbHbIe GNOKN OQHOro TMMa C OQHWM W TEeM 3Ke. HOMepoM (YHKUMWU, UCMOoMb3yeMble B pasHbIX
6nokax, MoryT UMeTb MHAMBUAYaNbHbIN MOANMUKATOP B Kax@oM dyHKLMOHaNLHOM 6roke.

Hanuune mogmdumkaTopa CyLecTBEHHO pacliupseT BO3MOXHOCTU (PyHKUMOHaNbHbIX 6nokos. Hanpuwmep,
npy 1CNonb3oBaHUn YHKLMOHANbHOro 6noka MHOroBxogoBoro «W», ognH 6rok MoXeT MMeTb YeTblpe BXOAa, a B
OPYrom crnydyae Tpu - CM. NpumMep Ha puc. 2.4.

DYHKUMOHaNbHbIA Brok
“Muoroexgaoeoro U”,

MoaudbnkaTop pasmepa = 4 ﬁND M{20)

daT

DyHKLMOHaNbHbIA Bnok

“Muoroexgaoeoro U”,
MogUdHKaTOp pasmepa = 3\

AND_M{20)

'dIN% o2 daT

PucyHok 2.4 - BnusiHue modughukamopa pasmepa

BasoBbIN agpec perMcTpoBoir obnactu napameTpoB. [MapameTpbl kaxaoro yHKUMOHaNbHOro Grioka
OOJDKHBI pa3MeLlaTbCs B PErMCTpOBON 06nacTu Apyr 3a ApyroMm, No nopsigky, HaunHas ¢ agpeca 0000, ykazaHHOro B
COOTBETCTBYIOLLEM PEKBU3NTE (DyHKLMOHaNbHOro 6noka. To ectb 6a30BbIN agpec yHKUMOHaNbLHOro 6roka — aTo
HOMEp AYEVKW, PerMcTpoBoi obnactn nNamaTy KOHTpOmnnepa, B KOTOPOW OOIMKEH pasMellaTbCa NepBbivi mapaMeTp
3TOro (PyHKUMOHaNbHOIO Gnoka. bas3oBbI agpec perncTpoBor obnacTn napameTpoB  (PYHKUMOHANbHOrO Grioka
HacTpavBaeTcs nosb3oBateneM B pexume [MPOFPAMMUPOBAHUA Ha ypoBHe  KOHUIypvpoBaHUs
yHKUMOHanbHOro 6rioka (yposHe Ne2).

2.3.3 NporpammupoBaHue (pyHKLMOHANbHbIMU GriOKamMu

Mpw nporpamMmmupoBaHny PyHKLMOHaNbHbIMKM 6riokaMu B 6onbLUMHCTBE CriydYaeB AeNCTBYIOT NpaBuna:

* byHKUMOHaNbHLIM Grokam npuCcBavMBalOTCA MOPSAKOBbIE HOMepa, KOTopble UAEHTUUUMPYIOT OGrok B
cucTeMe, a Takke onpeaensoT o4epeHOCTb BbIMONIHEHNS] GIIOKOB B NPOrpamMMe;

* PyHKLMOHAaNbHOMY Br1OKy MOXeT ObITb NMPUCBOEH MO0 NOPAAKOBLIA HOMED;

* B O4HOW nporpaMmme pyHKUMOHarnbHbIe GITOKU OAHOrO 1 TOTO e TUMa MOXHO MCNONb30BaTb MHOTOKPATHO;

* He MOXeT 6bITb cBOBOAHBIX (HEMOAKIOYEHHbBIX) BXOA0B (DYHKLMOHaNbLHOro 61oka;
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¢ AOnyCcKakTCA CBA3WM BXOOOB W BbIXOO0B noboro Tmna, T.K. npeo6paaoBaHme TUNOB OCYyLLleCTBNAeTCA
aBTOMaTU4eCKU.

M3 aTux npasui MMeTCA cnenyrumne UCKNYeHna:

¢ Ana HEeKOTOPbIX (*)yHKU,VIOHaJ'IbeIX OnokoB MmeeTcs orpaHn4yeHne Ha KpaTHOCTb WX UCNONIb30OBaHUA B
npegenax OAHOro KoHTponsiepa. Tak, (PyHKUMOHanNbHbIN OnoK aHamnoroBoro BBOAA MOXHO WCMOMb30BaTb NULLbL
CTONbKO pas, CKOSIbKO aHarioroBbiX BXOAOB €ro MOBTOPHOE MWCMOMb30BaHWE JFMLIEHO CMbicnia. AHanornyHble
orpaHun4eHuns (I'IO aHanorn4HbiMm I'IpVI‘-WIHaM) MMetoT Apyrne (pyHKUMOHabHbIE 6noku BBOAa-BbIBOAA MHopmauuu.

2.3.4 NMporpammHasa mogenb (PyHKLMOHANbLHOro 6noka

MporpammHas mogenb yHKUMOHanLHoro 6noka npep,CTaBneMHa Ha puc. 2.5.

oandukaTop
pasmepa
dyHKunsa bnoka 7
| Func_Block (xx)-m NN
INP1_ |01 MapameTpbl
— Bnoka:
INP2 |02 01 01| OUT
NP3 _|oa| 02
INP4 |04
YY
MporpammupyemMblie perucTpbl: MNapameipsi
(napameTpbl Gnoka) 6noka:
BazoBbIt agpec ——p 0 ] 01
nepeoro 6noka 2001 - 02
BasoBblih agpec ) —
ceaylodoro broka A YY

PucyHok 2.5 - [poepammHas Modenb!ghyHKLUOHaNbHo20 brioka

2.4 BO3MOXHOCTU KOH(pUrypmpoBaHUA
2.4.1 3apaum KOH(pUrypmpoBaHus

B npouecce KOHQUrypupoBaHWs Ans Ka@ero /Bxoda Kaxzgoro yHKUMOHanbHoro 6roka 3agaeTcs
WCTOYHUK CWrHana (34ecb W aanee umeloTcs B BUOY TOMBKO SiBHble BXOAbl M BbIXOAbl (hYHKLMOHAMbHBIX GrOKOB,
HEABHbIE BXOAbl M BbIXOAbl MMEKT (UKCUPOBAHHYIO «APUMUCKY» W KOHMUrypupoBaHuio He noanexar). Bce
BO3MOXHOCTU KOHUrypupoBaH/si OAMHAKOBbI KaK Ansi BXOAOB, Tak M ANs NapaMeTpoB, NMo3TOMYy B AanbHenwemM
MeXay HAMUW He [enaeTcsl pasnuuusi.

CuvrHanbl, nogaBaeMble Ha BXOAbI, "HOCTYMalT C BbIXOOO0B PYHKUMOHaNbHbLIX 6rnokoB. Mpu koHdurypaumum
ANsi BXOAOB 3aaeTcst HoMep OyHKUMOHanbHOro 6:10ka 1 Homep BbixoAa, K KOTOPOMY NOAKINI0YAETCA AaHHbIV BXOA.

YKasaHHble KOH(UIypauMOHHbIE BO3MOXHOCTM MO3BOMSIOT CTPOWUTH YMNpaBnsiolwme CTPYKTYpbl CamblX
pasnuyHbIX KOHUrypaumin. Tak, CBSI3W BXOAOB C BbIxoA4aMu (DYHKLUMOHAmMbHbIX OMOKOB MO3BOMSAT BbIMNOMHATH
CMOXHYI0 anropuTMuyeckyto /06paboTky curHanoB. Hanpumep, HyxHo cBasaTb 12-e csoWnctBo (3agaHue MAIO-
perynstopa) co BTOPbIM aHamoroBbiM Bxogom. [ns atoro Ha 3 ypoBHe (MporpammupoBaHWe CBSI3eN) HYyXHO
BblIbpaTb HOMEp U Bbixod, 6roKa, KOTOPbLIN HY>XHO CBA3aTh - B HalleM cny4vae 4-i1 Bbixof 2-ro 6noka, - nocne aToro
BblbpaTb HOMep 6roka; CBOMCTBO KOTOPOrO HYXXHO CBsidaTb (B AaHHOM crniydae 3-m 6nok) u Homep, KOTOpbI
opmMmpyeTca kak HOMEp CBOWCTBA; KOTOpOe AOIMKHO ObiTb CBA3HOE + BCe BXOAa AaHHOro (OyHKUMOHArbHOro

6roka.
PID{60) 3
01 nifIP=2. 01 nDISP=1.
dEre 020TPE=D.  og| e 02 nDIF=0. ol AN
— 03 PFLT=0:00:0001 | —— 03 n=ETR=0. 02| Lo
04 BlAS=0. 04 4T TPE=D. —
| s 05 OLT hefon, |02 A Py 01 05 nENT_sP=0.  |05] diax
06, LT 1=0. DEEan 04| drain

07 dTRK=0

drAIN 07 PAax=0. 03| diin

0% MIN=D. g 4auT A

OUT.SCAL 03 Hr $=0. 04| OUT 504l npri2] 15 00,0 (06] dOUT |
10 IM_H=0. i o7| ouT
ouT OIS, 05| ouT B .
AL 12 Py=0. 2T 15 5P ext0. 08| delta
14 OUT=0. —
15 P rng=100.

PucyHok 2.6 — Cesi3Hble napamempsb|

AHanormyHas cBA3b napameTpoB YHKUMOHAsbHbIX OfOKOB MNO3BOMSET BbIMNOMHUTL aBTOMaTUYecKoe
n3MeHeHue nboro napameTpa HaCTPOVKM (aBTOMOACTPONKA).

2.4.1.1 NuBepcus curHanos

PacwupeHnuto beHKLI,VIOHaJ'IbeIX BO3MOXHOCTEN CNy>XuUT ele ogHa BO3SMOXXHOCTb - CUrHan Ha ntobom Bxoge
npu HeoB6X0AMMOCTU MOXHO MHBEPTUPOBATh.
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Wcnonb3yeTcs TONbKO AN AUCKPETHbIX CUrHanoB 1 obo3HavaeT n3ameHeHune coctosiHus (3ameHy 1 Ha 0 n O
Ha 1) cM. puc. 2.4, 2.7.

B0O3MOXHOCTb WMHBEPTUPOBAHWA MO3BONSET YNpaBnsiTe WHBEPTUPOBAHHbIM CUrHamoMm, 3anyckatb Wnu
cbpacbiBaTh TaniMep He nepegHvM, a 3agHUM OPOHTOM curHana v T. 4.

2.4.2 NMpaBuna KoH¢pUrypupoBaHusa

B0O3MOXHOCTV KOHUIYPUPOBaHNS HE 3aBUCAT OT OYHKLMOHAaNbLHOro 61oka 1 onpegenstoTcs cregyowumm
npasunamu (puc. 2.7):

* He moxeT ObITb CBOBGOAHBIX (HEMOAKMIOYEHHBIX) BXOA0B hYHKLMOHANbLHOro 6roka.

« Jllobon guckpeTHbI BXoA4 (YHKUMOHANbLHOrO 6roka MOXHO WHBEpPTUpoBaTb (B MCXOOQHOM COCTOSIHUM
WHBEPCUS OTCYTCTBYET).

* K niobomy Bxogy ntoboro pyHKLMOHanbLHoro 6:10ka MOXXHO NOAKMYUTE creunanbHbIAYHKLNOHANBHBIN
6ok, KOTOpbIV 3a4aeT CUrHan B BUAe 3Ha4YeHns (KOHCTaHTbl Unu KoadduumneHTa).

* Bbixoabl hyHKLMOHanNbHOro 6rnoka MoryT octaBaTbC CBOOOAHBIMU (HEMOAKIIOYEHHBIMI).

Ha puc. 2.7 npegcrtaBneH npuMmep KOHOUrypupoBaHUs.

o +

1o v potes

01 niRF=1. It ol . 01 n0LT=1.
R y 3 dINE 01
02 tFLT=000:00.1 “dlNZ 02 o 01| qaT N dINT &dING &diN3

==
DOT{09) 10

“dING 035
=7
01 nlNP=2. o1 o EIITGT AINE 0 01 nOLT=2,
02 tFLT=0:00:00.1 'dll'\l% oz

Ed

=7 dzTop of [MTR=000:10.0 (9] Jour =7
dSET(83) 4 4R, 02 02| T DOT(09) B
01 45ET=1. o1 o v AINE 0 01 n0LT=3.

02 tFLT=0:00:00.1

PucyHok 2.7 - [pumep KoHguypuposaHusi

EavHas cuctema ycnoBHbIX 0603HaYeHMi PYHKUMOHAmNbHbIX OrIOKOB: KX MNOPSAKOBBIX HOMEPOB B
nporpaMmme nosb3oBaTtens, obo3HadyeHve Tuna (dyHKumMn 6moka) n GubnmoTeyHbIi HoMep 6noka, a Takke 3Ha4eHve
mMoaundurkaTopa pa3mepa (Konuyectsa BXOA0B) NpuBoanTcs B pasgene 2.3.1.

Ha puc. 2.7 npeacTtaBneHbl pas3nuiHbie NpUMepbl U BapuaHTbl KOHPUryprpoBaHus:

1) nokasaHa cBs3b QyHKUMOHAABHOrO 6noka MHoroBxogosoro «WM»  5-MULTI_AND(20)-03 wu
dyHKUMOHanbHOro 6noka pauckpetHoro Bxoga 01-DIN(06). Ons o6pas3oBaHuMs [OaHHOW CBA3W, Ha YPOBHE
KOHdpurypauum, Bxog 01  dyHkumoHameHoro 6noka 5-MULTI_AND(20)-03 nogkntoyaetca k Bbixogy 01
dyHkumoHanbHoro 6roka 01-DIN(06).

2) nokasaH BapuvaHT KOHMUrypaLun, npu KOTOPOW ABa BHELIHWX BXOAHbLIX OUCKPETHbIX CUrHama v oguH
Ko3apduumneHT (B AaHHOM Ccrny4vae ponb ko3dduUMeHTa BbIMOMHAET JlorMdeckas nepemMeHHasi, yCTaHOBMeHHast
dyHKUMOHanbHbIM 6rokom 4-dSET(83) obpabaTtbiBaioTcs yHKUMOHANbHbIM 610KOM MHOrOBXOA0BOMO NOrMYECKOoro
«M» 5-MULTI_AND(20)-03 B COOTBETCTBUM C 3aBUCUMOCTBIO:

dOT = dIN1 & dIN2 & dIN3.

rae: dOT - pesynbtaT 06paboTku, dIN1, dIN2 - auckpeTHble curHarnbl, NOCTynaroLmMe Ha BXxoa koHTponnepa, dIN3 -
KO3 pMLMEHT, NpuHMMaLWni 3HaveHnsa 0 unn 1 n ycTaHaBnNMBaeMbIi ONepaTopoM BpYYHYL. s NOAKNIOYEHNS K
AVICKPETHBIM), BXOAaM KOHTpOMnepa WUCMonb3ylTcs (yHKUMOHanbHble Gnoku BBOAA AWCKPETHbIX curHanoB 01-
DIN(06) n 02-DIN(06)4 Bxogbl 01 n 02 dyHKumnoHanbHoro 6noka mHoroexogosoro M 5-MULTI_AND(20)-03
nogknoyatoTes K Bbixogy 01 6rnoka 01-DIN(06) m Bbixogy 01 dyHKkumMoHanbHoro 6rnoka 02-DIN(06), a Bxog 03
dyHKuMoHanbHoro 6noka mHoroexogosoro W 5-MULTI_AND(20)-03 nogkntovaetca k 6noky 4-dSET(83) ans
3aJaHns TIOrMYeckom nepemMeHHoN.

3) BbixogHow curHan dyHkumoHanbHoro 6mnoka mHoroexogosoro W 5-MULTI_AND(20)-03 nogaetcs Ha 1-i1
OVCKPETHBIN BbIXOA, KOHTponnepa, ans 4ero Ha Bxop 01 6noka guckpeTtHoro Bbixoga 9-DOT(09) mogkntoveH 01
Bbixog 6noka wmHoroBxogosoro W 5-MULTI_AND(20)-03. CwurHan Ha Bxoge 01 dyHkumoHanbHoro 6roka
anckpeTHoro Bbixoga 9-DOT(09) unBepTUpyeTCS.

4) Ha puc.2.7 nokasaHa nHBepCcust BXOAOB CreayrLmx OyHKLMOHAamNbHbIX GITOKOB:
Bxoa 02 n 03 6noka 5-MULTI_AND(20)-03, Bxon 02 6noka 6-TIMER(38), Bxog 02 6noka 7-OR(21), Bxop,
01 6noka 9-DOT(09).
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2.5 CurHanbl 1 napamMmeTpbl
2.5.1 Tunbl curHanoB, NapamMeTpPoB U TUMbI AAaHHbIX

HecMoTpst Ha TO, YTO BXOAHbIE W BbIXOAHbIE CUrHarbl KOHTponnepa MoryT ObiTb TOMbKO ABYX BUOOB -
aHanoroBsble W AUCKpeTHble, YHKUMOHarnbHble Brokn paccumTtaHbl Ha 0bpaboTky curHanos, umetowme Gonblune
pasHoo6pasus.

Hanuuune 6onee pasHoobpasHbIX cUrHanoB CBA3aHO C ABYMs obctoAaTensctBamu. Bo-nepsbix, B cocTase
6ubnunoTtekn ectb pyHKUMOHanNbHbIE 6roKN, CBA3aHHbIE C OTCYETOM peanbHOro BpeMeHu (TaviMepbl, NporpaMMHble
3a4aTyvkM M T. M.) U CO CYETOM 4mcra cobbiTuin (cueTynkn). Bo-BTOpbIX, Kak ykasbiBanock B M. 2.3.1, napameTpbl
HaCTPOWKN PyHKLMOHanbHbIX 6IOKOB 3a4al0TCS C MOMOLLIbIO CUrHANoB Ha ero HaCTPOEYHbIX BXo4ax, a napameTpoB
HaCTPOWKN C TOYKM 3peHnst nx doopmaTa umetoT 6onbLuoe pasHoobpasue.

B tabn. 2.1 npeactaBneH NosHbI NepeveHb curHanos, obpabaTbiBaemblx PyHKLUMOHAMABHbLIMKU Griokamu. B
CBHA3M C TeMm, YTO MapamMeTpbl HACTPOWKM MOryT 3afaBaTbCs aHarorMyHbIMU CUrHamamu,  MOCTYRalLWMMK Ha
HacTpoeyHble BXxoAbl (YHKUMOHANbHbIX OGnokoB, B Tabnuue He OenaeTca pasnuunsa Mexgy curHanamv u
napameTpamu HacTporku. B tabn. 2.1 npuBegeH mMakcumanbHbIi OMana3oH U3MeHeHUs CUrHaioB: B kOHKpeTHOM
PYHKLMOHaNbHOM Goke 3TOT AnanasoH MOXeT ObiTb OrpaHnUYeH.

Hanpumep, BbIXO4HOW curHan yHKUMOHANbLHOro 6Groka perynMpoBaHUsA OrpaHuM4eH  YCTaHOBMEHHbLIMU
YPOBHAMW BCTPOEHHOIO OrPaHWYUTENS UMW, HanpuMep, YYMCMOBOW CWUrHamn, XapakTepusyloliuii HOMep TeKyLlero
yyacTka nporpaMmbl, OrpaHu4eH napameTpoM (yHKUMOHanbHOro Groka NporpamMHOro 3ajaTtyvka, 3afatoLlero
KOMNMYEeCTBO Y4acCTKOB, M T. M.

MepeyeHb curHanos, o6pabaTtbiBaeMbIx PyHKUMOHANbHBIMW GroKamMu, BKMOYaeT cneayowmne TUnbl:

* aHarnoroBbIN (M3MepsieMble NapameTpbl, 3HA4YEHNE aHaNoroBbIX BXO40B-BbIXOA0B, TEXHUYECKME
eauHULBI, KO3 MULMEHT, CKOPOCTb N3MEHEHNSI NapaMeTpa U T.n.);

* OUCKPETHbINA, UMNYIbCHBIN;

* YMCIOBOW;

* BDEMEHHOW (YyCTaBKa BPEMEHU, ANUTENBHOCTb MMMYSbCa).

B koHTponnepe MUK-50 Bce onncaHHoe Bbille MHOroobpasue TUMOB CUTHaNOB M NapamMeTpoB HACTPOWKM
o6cnyxuBaeTcs obLenpUHATEIM HABOPOM TUNOB AaHHbIX.

Mpn aTom obecneumBaeTcs NpPocTon MHTepdenc ¢ b6a3ammn OaHHbIX APYrnX S3bIKOB MPOrpaMmMmnpoBaHus,
4YTO cnocobCcTByeT yHUdUKaLUMM W pasBUTUIO NporpaMMHore. obecneveHus koHTpornnepa. B Ttabnuue 2.1
npeacTasneH Habop TUNOB AaHHbIX A3blKa, NCMONb3YEMbIX MPU peanusaunm QPyHKLUMOHabHbIX 6r10KOB.

Tabnuya 2.1 - Tunbl OaHHbIX

o KonuyectBO
. O6bem 3aHMMaemon
HanmeHoBaHue Tuna [Onana3oH nsmeHeHuUs E—— ncnosb3yeMbIxX
peructpoB
OunckpeTHOE 0 vnn 1 2 Ganta 1 perncTp
Llernoe ctangapTHoE -32768 .. 432767 2 Gavita 1 pernctp
Llenoe anvHHoe -2147483648 ..., 2147483647 4 b6anTa 2 perncrpa
BeLecTBeHHOE -3,4x10 ~° ... 3 4x10 *° 4 Gaiita 2 perucTpa

* TMpumeyaHve. [uana3oH M3MEHEHWA TUMOB [aHHbIX Ha JNULEBOW MaHENM KOHTpOnepa OrpaHuyeH
COOTBETCTBEHHO Yncnamm ot —9999 no 9999.

CooTBeTCcTBME TUNOB. AaHHBIX, TUMOB CUTHANOB W MapamMeTpoB HACTPOWKM (PYHKLUMOHaNbHbIX OnokoB
npuBeneHo B Tabnuue 2.2.

Tabnuya 2.2 - Coomeemcmeue murno8 0aHHbIX, MUo8 cua2Hanos U rnapamempos HacmpouKu
CurHanbl n napaMeTpbl HACTPOUKM
pyHKLMOHafMbHbIX 6NOKOB
1 AHanoroBebill (U3MepsieMbl€ NapamMmeTpsl, | % unu TexHu4eckne eanHULb BellecTBeHHbIN
3HayeHue aHaroroBblX BXO40B-BbIXOA0B,
TEXHUYECKME eanHULbI, KO3 PULMEHT,
CKOPOCTb U3MEHEHUS NapameTpa v T1.1.)

Pa3mepHoCTb Twvnbl AaHHbIX

2 [OWCKpeTHBIA, MMNYIbCHBIN 0/1 Llenoe ctangapTtHoe
3 Yuncnosomn - Llenoe ctaHgapTHoe
4 BpeMeHHoW (BpeMst, 4NTENBHOCTb Yyacbl, MUHYTbI, CEKYHAbI, AecsiTble Aonu cekyHa, | Llenoe gnuHHoe
nMmnyrnbca) ans viamkaumm: 0 — 994 59m (0 — 3599999 —

AN U3MEeHEeHUs NnapameTpoB Mo ceTn)*1

*1. Hanpumep ecnu ecmb 3HavyeHue epemeHu YY:MM:CC:[ (yacbi:MuHymbi:CeKyHObI:00nU CeKyHd), mo
3HaveHue yenoezo 0nuHHoz2o X 6yde pasHo: X =[] + 10*CC + 600*MM + 36000*4Y.

Pa3mepHOCTb aHanoroBelx CUrHaroB M nNapaMeTpoB, a TakKe CKOPOCTW MX U3MEHEeHUsi onpegensieTcsi B
npouecce kanvbpoBKM KOHTpornepa u MoxXeT ObiTb 3aaaHa Nnbo B NpoLeHTax, MMb0 B TEXHNYECKMX eAMHNLaX.

PasmepHOCTb BpeMEHHbIX MapaMeTpoB 3a4aeTcsd OManasoHOM BPEMEHU KOHKPETHOro (hyHKLMOHArNbHOro
6rioka (4acbl, MUHYTbI UMW MUHYTbI, CEKYHAbl COOTBETCTBEHHO).

B npouecce BblMMCNEHWA 3HAYEHUS CWUrHaNOB W MapaMeTpoOB KOHTponnepa aBTOMaTUYecKu
OrpaHNYMBaloTCA Anana3oHOM U3MEHEHNSI COOTBETCTBYHOLLMX TUMOB AaHHbIX.
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Mpyn KOHTpONE aHanmoroBbiX CUrHanmoOB B TEXHMYECKUX eAuHMUax Ha UudpoBbIX WUHOMKATOPaXxX
pa3peLuatoLiasi cnocobHocTb nHaMkauum He npesbiwaeT 0.001 egunny (nn 0.01%).

AHanoroBble curHanbl (hOPMMPYIOTCS Ha BbIxode Takux (PYHKUMOHaNbHbIX OrOKOB, Kak perynsropbl,
CYMMaTopbl, 3a4aT4MK1, MHTErpaTopsbl 1 T. 4. K aHanoroebiM CurHanam OTHOCATCH Takne napameTpbl HACTPOMKM, Kak
npegensl cpabaTbiBaHNa KomnapaTopa, YpOBEeHb OrpaHnyeHns u T. n. HecmoTpsa Ha To, YTO Ha aHaMOroBbIX BXoAax
M BbIxodax KOHTponnepa curHan MeHsetcda B auanasoHe 0-100%, Ha Bbixoge GYHKUMOHaMbHbIX GOKoB
aHanoroBbI CUrHaMm MOXeT U3MeHATbCA B Oonee LUMPOKOM AuanasoHe — B AMana3oHe COOTBETCTBYHOLUMX TUMNOB
AaHHbIX. DTO MO3BONSAET, Hanpumep, CknagbiBaTb ABa 4YMcrna, kaxgoe u3 kotopblx paBHo 90%, u Ha BbixoAe
cyMmaropa nosyyartb npaBuibHbIN pesynbtat. Ecnv pesynbTaTr Kakux-nmbo BblMMCNEHUW OKasbiBaeTcs Gorblue
YCT@HOBMNEHHOro TWNa AaHHbIX, TO CUrHam Ha Bbixoge (YHKUMOHanNbHoro 6rnoka orpaHnynBaeTcs 3HaYeHUSAMU
COOTBETCTBYIOLLErO TUNa AaHHbIX.

BpeMeHHble curHanbl GOPMUPYIOTCS Ha BbIXOA4e TaMepoB, NPOrpamMMHbIX 3a4aTyuMKoB, o4HOBMOpaTopoB
M T. N. dYHKUMOHanbHbIX 6nokoB. K BpeMeHHbIM curHanam OTHOCHATCH Takume napameTpbl HacTpPOWKM, Kak
MOCTOSIHHbIE BPEMEHW, MPOTHKEHHOCTb yyacTka, BPeMs BblAepXKn 1 T. N. B koHTponepe npeaycMoOTpPeHbl YeTbipe
pasmMepHOCTM ANns BPEMEHHbIX CUrHanoB: [ecATble [[ONU CeKyHA, CeKyHAbl, MuHyTbh.M_4ackl. KoHkpeTHas
pa3MepHOCTb ONpeaensieTcsl COOTBETCTBYHOLLMM TUMOM (DYHKLMOHaNbLHOro 6roka (cMm. Tabn: 2.2).

[Ins BpeMeHHbIX CUrHanoB MUHMMAarbHbIN LWar U3MEHEHNS 1 YCTaHOBKM B AENCTBUTENIbHOCTN peanusyeTcs,
TONbKO €Crnn 3TOT wWwar 6onblue BpeMEHN LMkna, ¢ KOTopbIM paboTaeT KOHTponnep.

Yucnosble curHanbl — 3TO CUrHanNbl Ha BbIXOAE CHETUYMKA Unu Apyrnx dyHKUMOHanbHbIX 6rnokax, pabota
KOTOPbIX CBA3aHa C OTCYETOM COBbITMIA. YNCMOBBIMU MOTYT ObITb M MapamMeTpbl HACTPOWKMW, HANPUMeEp, YUCII0 MOXET
3agaTb rpaHNYHOE 3HaYeHWe CUrHana Ha BbIBOAE CYeTYMKa, HOMep 3Tana, K KOTOPOMY AOMMKHa nepewvTn normveckas
nporpamma u T. .

AuckpeTHble curHanbl 06blMHO obpabaTtbiBalTCcs NOrMYeckMMu  yHKUMOHaNbHbIMU - Briokamn U
dyHKUMOHaNbHBIMX Gnokamu, CBA3aHHBIMU C MepeknoyveHnem curHanos. OgHako AUCKPETHbIMU MOTYT ObiTb U
napameTpbl HacTpoviku. Hanpumep, AuCKpeTHble curHanbl B (PyHKUMOHanbHOM 6roke 3agaHus onpenensior,
AOIMKHA NN BLINONHATLCA cTaTMdeckas 1 AMHammyeckas 6anaHcnpoBka.

MacwTtabHbIM KoadhduLmeHT — 3TO NapameTp HaCTPOMKM paaa PYHKUMOHanNbHbLIX 6nokos, rae Tpebyetca
macwrabupoBaHne curHanos. Tak, 3TOT KO3DUUMEHT mcnofib3yeTcs B (PyHKUMOHAanNbHbIX Brokax aHamoroBoro
BBOAA W BblBOAA, CyMMMPOBaHWA ¢ MacluTabnposaHuem v T. n. KoadhduumeHT nponopLmoHansHOCTH CNonb3yeTcs
B OCHOBHOM B (pyHKLMOHanNbHbIX 6riokax perynuposaHus.

CKOpOCTb M3MEHEHWs1 aHanoroBbiX CUrHanoB — 3TO NapaMeTp HACTPOMKM 3afaloluvin, Hanpumep,
CKOpPOCTb  W3MEHEHMs Npu  AMHammuyeckon 6GanaHcupoBKe WnM  3ajalollend  OrpaHWYeHuss  CKOpoCTU B
DyHKUMOHaNbHOM 6roke orpaHNYeHns CKOPOCTHU.

AnuTenbHOCTb MMNyNbca — 3TO NapameTp HACTPOWKN (PYHKLMOHanNbLHOro 6roka MMNyNbCHOroO BbiBOAA.
OTOT napameTp 3agaeT MWHUMAanNbHYK ANUTENbHOCTL WMMYAbCAa, hOPMMPYEMOro MMMYMbCHBIM PErynATOPOM.
JnnTenbHOCTb MMMNYnbca OTCYUTLIBAETCS B AECATbIX AOMAX CEKYHAbI.

TexHuyeckne eanHULbI — 3TO NapamMeTpbl HACTPOVKM PYHKLMOHAmNbHbLIX BI0KOB ONEpaTyBHOIO KOHTPOSS.
C nomoLblo 3TUX NapamMeTpoB 3adaeTcs diopmaTt YMcna, B KOTOPOM KOHTpONuMpyemble napameTpbl (Hanpumep,
napameTp, 3agaHue, paccorfacoBaHve u T4A.) BBIBOAATCA HAa UHANKATOPbI NULIEBOW NaHenw.

2.5.2 BzaumMHOe COOTBETCTBUE CUTHANOB U NapaMeTpoB

Mpun KOHUryprpoBaHUM PyHKLMOHAABHBIX, GITOKOB pasHOTUMHOCTb CUMIHANOB Ha COeAMHSEMbIX BXoAax He
ABNAETCA NPENnATCTBUEM AN UX COeAUHEHUS. EANHCTBEHHO, YTO HEOOXOAMMO NMPU 3TOM YYNUTbLIBATh - 3TO B3aMHOE
COOTBETCTBUE AManasoHa N3MEHEHUs1 PasinyHbIX CUrHarnoB.

Hanpumep, ecnn BpeMEHHON BbIXO4 TaiMepa CBA3aTh C aHanoroBblM BXOAOM CyMMaTopa, TO 3HaYeHne Ha
BXo4e cymmartopa OyaeT onpefensTbCacornacHo cooTHoweHno: X = 10*T.

B3aumHOe COOTHOLUEHUE AMMEETCA He TONbKO MexXAy HENpPEpPbIBHbIMA CUrHanamu, HO U Mexay
HenpepbIBHbIMA CUrHanamu, ¢ O4HOW CTOPOHbI, U AWCKPETHbIMW C Apyron. Ecnu, Hanpumep, Bxog cymmartopa
CBSI3aTb C BbIXOAOM NOMMYecKkoro yHKLMOHaNbLHOro 6roka, To Npu U3MEHEHWM CUrHana Ha Bbixo4e MoCrneaHero ¢
HyNS Ha eQuHULY curHan Ha Bxogde Cymmartopa GyaeTt AMCKpeTHO nameHaTbes ¢ 0 Ha 1 (egnHuy unn %).

B3anmHoe “'cooTBETCTBME pasnMuUHbIX CUIHANoOB Ha BbIXoAax W BxogaxX (YHKLUMOHANbHbIX 6rnokos
npveeaeHo B Tabnm. 2.3.

Tabnuya 2.3 - BzaumMHoe coemeemcmeue cusHanos
CurHan Ha Bxoge

CwvrHan Ha Bbixoae 611oka (MICTOYHUK)

6noka (npuemMHuK)

AnanoroBbin, X,%

BpemeHHou, T

Yucnoson, N

OnckpeTHbin, D

Ananorobin, X,% X=X X=10*T X=N X=0,npuD=0
X=1,npuD=1
BpemeHnHon, T T = yenada yactb X T=T T=0,1"N T=0,npuD=0
T=0,1,npuD =
Yucnoson, N N = uenas 4yactb X N =10*T N=N N=0,npuD=0
N=1,npuD =
OunckpeTHbin, D D=1, npmX>0 D =1 npu niobom T D=1,npuN>0 D=D
D=0,npnX=<0 D=0,npnN<=<0
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2.6 NMopspok ob6cnyxmBaHusa (PyHKLMOHaNbHbIX 6110KOB
2.6.1 LIMKnn4yHoCTb paboThl

Linknorpamma paboTbl KOHTponnepa mnpeacTaBfieHa Ha pucyHke 2.8. Bpemsi uukna BbIMOSIHEHUS
nporpammbl nofnb3oBaTens dwukcupoBaHo u coctaBnsetr 0.1 cekyHabl. BHauvane o6GcnyxuBaetcsi nepBbin
PYHKUMOHanNbHbIN 6ok, 3aTemM BTOPOM U T.A4. Noka He ByaeTt obcnyxeH nocneaHuin yHKUMoHanbHbIM 6nok. Koraa
Bpemsa B npefgenax YCTAHOBMEHHOIO BPEMEHW LMKMIa ucTeveT, nporpamma BHOBb nepengeT K obcrnyxvsaHuio
nepBoro MyHKUMOHanbLHOro 6roka.

CeaHc ceTeBoro obMeHa C BepXHMM ypOBHEM YCMOBHO NOKa3aH B LMKNe KoHTponnepa. Ha camom gene
ceTeBOW 06MEH HOCUT CryYalHbIN XapakTep No OTHOLLEHWIO K LIMKIY KOHTponnepa.

S

1. CuntbiBAHME
EXOAHBIX N epemMeHHbIX
¥
2. BeinonHeHue ogHoro
npoxoAa nporpamm
¥
3. YcTaHoBKa
EbXOAHBE NEPeMEHHbIX
¥

4. CeteBoii 06meH
€ BEPXHUM YPOBHEM

PucyHok 2.8 - uknozpamma pabombi KOHmMporsnnepa

Obwee Bpems, 3aTpaumBaemoe Ha obcnyxumBaHue QyHKUUOHAmNbHBLIX O6NMOKOB Top M UHTEPdENCHOro
kaHana Tyn, JOMMKHO ObITb MEHbLUE BpeMEHU LmMKna, paBHoro 0.1 cek:

Tos + Tun < 0,1 cek
2.6.2 3apepxka o6cnyxuBaHuMAa PyHKLMOHaNbHbIX 6510KOB

B kaxgom uukne dyHKUMOHanbHbIM 6MnOK nofyYaer Ha CBOW BXOAbl CUrHambl, BbIYUCIEHHbIE B
npeabiayweM Lukne @yHKUMoHanbHblMu 6nokamMmn, K KOTOPbIM OaHHBIN (OYHKLUMOHANbHBLIN OnoK MOAKMOYEH Mo
KOHdpurypauum.

LimknnyHocTe obcnyxmBaHua yHKLUMOHaNbHbLIX GNOKOB MPUBOAUT K TOMY, YTO 3adepxka B 06paboTtke
CUrHasroB 3aBWCUT OT MopsiAKa NPOrpamMmMMpOBaHNsa COEANHEHHbBIX Mexay cobon (yHKLMOHanbHbIX 6510KoB.

Moatomy, Hanpumep, B cxeMe puc. 4.2a obujas 3agepxka o6paboTkM COCTaBNSET OAMH LMK, a B CXeMe
puc. 2.96 — gBa umkna.

OT0 06CTOATENBLCTBO CreayeT yunTblBaTb NPY NPOFPaMMUPOBaHNMKN (DYHKLMOHAMbHBIX 6r10KOB.

O6uwaa pekomMeHAauus: ANA MUHMMWU3AWMW 3aJEepPXKW KernaTernbHO, 4YTOObl (hyHKUMOHanbHbIN Gnok-

WCTOYHUK MMEN MEHbLUMI HOMEp, YeM PyHKLUMOHAarbHBIA OrOK-NPMEMHMK (BENWYMHA 3TOW pasHuubl 3HAYEHUS He
umeer).

PucyHok 2.9 - 3adepika obcnyxueaHusi

3 CeTeBas apxuTekTypa

3.1 Obuwee onncaHue ceTu

KoHntponnep MUK-50 nmeeT uHTEpdencCHbIN KaHan nocrneoBaTernibHOW CBA3W, C MOMOLLbI KOTOPOro
KOHTponnepbl MOryT 06beANHATLCS B NTOKANbHYIO UMW pacnpeaeneHHylo ynpaensioLLyto ceTb. B ceTu KoHTponnepsl
MoryT o6MeHnBaTbCS MHAOPMaLmen, Kak C KOMMbIOTEPOM, Tak 1 Mexay coboi.

®usnyeckasn opraHmsaunsa ceTv npeactasneHa B pasgene 3.2.
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Jlornyeckas opraHusaums ceTu npefgcraBneHa B pasgene 3.3 1 UMeeT criegylolme BO3MOXHOCTU CETEBOrO
obmeHa nHdopmaumei:

1) o6MeH MHopmMaLme Mexay KOHTponnepaMu (KOMMbTEP SBNSIETCA AUCNETYEPOM CETEBOrO 0OMeHa),

2) 06MeH UHdopMaUMelt MeXay KOHTponnepamMmm n KOMNbTEPOM,

3) kombBrHMpoBaHHas opraHusauus obmeHa, obbeanHaLWasa Bce NpevMmyLLecTBa ABYX NepBblX cnocobos
ceTeBOro obmeHa.

3.2 dusnyeckas opraHusauma ceTu

KoHTponnepsbl B ceTn CBA3bIBAOTCA APYr C APYrOM C MOMOLLbIO BUTOW Napbl MPOBOAOB. [nvHa NMHUKM CBA3U
moxeT gocturate 1200 M (Ha OQHOM CermMeHTe ceTu) B 3aBUMCUMOCTM OT YCTaHOBIEHHOM, CKOPOCTW Mepepayu
AaHHbIX. [INa yBenuueHus AnvHbl NMHUKM CBA3W, a Takke KONmMyecTBa CErMeHTOB WCMOMb3YKT. MaructparnbHble
yeunuTenu.

CeTb MeeT MHOrOTOYEYHYI0 KOH(UIYpaLmIo U LUMHHYIO TOMNOMOrMio. [ns nocTpoeHus CeTu KOHTPONnnepoB
(o 31), npegHasHayeHHbIx ANs obmeHa WHdOpMauUMen C KOMMbITEPOM, HEOBXOAUMO  AONONHUTENbHOE
YCTPOWCTBO, KOTOPOE MCMonb3yeTcs Ans npeobpasoBaHus nHtepdencos USB B RS-485 = BlN-52 (RS-232 B RS-
485 - BIN-485, Ethernet B RS485 — SDS-485).

Ecnu koHTponepbl pasmellaloTcs Heaaneko Apyr oT Apyra (Hanpumep; B npefenax oHoro noMeLleHus),
3KpaHMpoBaTb nNpoBoaa He TpebyeTcs. [py 3HaUNTENBHBIX PACCTOSHUSX MEXAY KOHTPONNepaMm 1 Hanu4um nomex
Ha NMHWUKU NPeAnoYTUTENBHO NCMOMb30BaTh AKPAHUPOBAHHYIO BUTYIO Napy.

K nHTepdencHbiM BXOAaM KOHTPOMMEPOB, PacronoXeHHbIM B KPanHUX ‘TOYKaX .COeANHUTENBHON NUHMM,
HeobXoAMMO MOAKMIYMTL ABa TepMUHanbHbIX pesucTopa conpoTuenedneMm 120°0Om (R1 n R2). MogknioveHne
pesuctopoB Kk KoHTponnepam Ne 01-30 He Tpebyetcs. [NogknioyeHWe TepMuUHanNbHbIX Pe3NCTOpoB B OGrioke
npeobpasoBaHus uMHTepdericoB briN-52 (brNN-485, SDS-485) — cm.| pykoBoacTBe no akcnnyartaumm Ha BIn-52
(BrNMN-485, SDS-485). MoakntoueHne TepMnHanbHNX peamctopoB B koHTpennepax MWK-50 - cm. pucyHok 3.1.

CTpyKTypHas cxema noakmnioyeHns nHTepdencHbIX Liener nokasaHa Ha puc. 3.1.

BMH-485 AnuHa IMHWK ceAsn Ao 1200 M

R2 |a+f}

A
Y

R1

A+ B- A+ B-
30 31

... A0 32 ..
... YCTPOWCTE ...
K52H MUIE-52H MUKS2ZH MHK-52H

MNpeotpazoBarene
wHTepdeiicos
RS-232/RS-485

03

* [InuHa omeemeneHuli om nuHuu ces3u Le (mpu.yka3aHHOM criocobe nodkrnoyeHusi) OormkHa bbimb HauMeHbwel.

PucyHok 3.1 - CmpykmypHasi cxema, nodko4eHuss uHmepgelcHbix yenel

3.3 Jlornyeckasa opraHusaums cetu
3.3.1 CeTeBas apgpecauus KOHTpPOsepoB

Kaxxgomy koHTponnepy, MNK-50, nogknioyeHHOMY K CeTu, NpucBamBaeTCcs YHUKanNbHbIA NOTMYecKnii Homep
- CeTeBON agpec unum Homep npubopa B ceTn. ATOT HOMEp yCTaHaBMMBAETCSl B MpoLiecce NporpaMMUpPOBaHNUst Ha
YpPOBHE KOHUrypaumm B Npoueaype «CUCTEMHbIE NapameTpbl» (CM. pa3gen 5).

Mopsiook ceTeBbIX aapecoB B CETUM HUKAK HE CBSA3aH C (PM3MYECKUM NOPSAOKOM BKITHOMEHUSA KOHTPOSIEPOB.
CeTeBble agpeca MOryT yCTaHaBNMBATLCS B N0OONM nocneaoBaTensHOCTN UM UMETb NPOMYCKU.

Mpu ycTaHoBKe CeTeBbIXAApeCcOB AOMKHbI BbINMOMHATLCA Crieaylolme npaBuna:

* 3Ha4YeHue CeTeBOro aapeca yctaHaBnmBaeTcs B npegenax 0-255;

* KOHTpONIep;»KOTopbIM y4acTByeT B oOMeHe, He OOImKeH umeTb ceTeBon agpec, pasHbin 0. MNpu N=0
KOHTpONNep NporpaMMHO OTKMHYEH OT CETU, U He pearMpyeT HU Ha Kakue 3amnpocbl BHELUHUX abOHEHTOB, HO Mpu
3TOM L€NOCTHOCTb CETU COXPaHAETCS;

* MaKecuMarnbHOE YMNCNO KOHTPONnepoB, 06beauHAEMbIX OOHUM CErMEHTOM CeTW, He OOIMKHO MpeBblwaTh
31. NMpun ncnonb3oBaHU MarncTpanbHbIX yCUnuTenen KonmyecTso KOHTPONNEPOB He AOMKHO npeBbiwath 250;

* B O[JHOW CETM He OOIMKHO ObITb ABYX UM O60nee KOHTPOSEPOB, MMEKLLNX OANHAKOBbLIV CETEBOM agpec.

3.3.2 Bo3amoxxHOCTM o6MeHa uHdopmaLmen Mexay KOHTposiepaMmm

OO6MeH nHopmaumen Mexay KOHTPOJiepaMy OCYLLECTBIISIETCS Ha YPOBHE BbIXOAOB W/UNKN napaMeTpoB
yHKUMOHaNbHbIX 6OKOB.

WHunumanusaymio obmeHa nHdopmaumen Mexay KOHTponnepaMu nponusBoavMT MacTep-yCTPOWCTBO CeTU —
KOMMbIOTEP UMW OPYrov KOHTponsep, Nocbinas B CEeTb CrneuuanbHylo LUMPOKOBELLATENbHYIO KOMaHdy O Hadane
ceteBoro obmeHa. KomnbloTep (Mnv Opyrowt KOHTponnep), sBMsisiCb AMCNeT4YepoM ceTeBoro obmeHa, npoBoauT
CUMHXPOHM3aUMIO U KOHTponb Hag obmeHom no ceTtu. KoHTponnep (aucnetdep ceTeBoro obmeHa) AOmKeH
ucnonb3oBaTh pyHKUMOHanbHbIM 6ok LAN_SV(1).
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dusmnyeckasl opraHu3aums ceTv npeacTaBneHa B pasgene 3.2.
Mpu cBSA3W PyHKLUMOHANBHBIX GIIOKOB Yepes ceTb MMeeTcsl psifi OCOBEHHOCTEN:

* HenocpeactBeHHO cCBsi3biBaTb (PYHKUMOHamNbHble OMOkM Yepe3 CeTb Hemnb3s - ANS TakoW CBA3
UCMONb3YHTCS ABa crneumanbHbiX yHKUMOHanbHbIX 6noka: 6rok uHtepdgericHoro BbiBoga LAN_OUT(04) n 6nok
uHTepdgericHoro BBoaa LAN_IN(03).

* Ecnn BbIxogHble curHanbl Kakmx-nnbo yHKUMOHanNbHbIX GNOKOB AOMKHbI MepefaBaTbCA B Apyrue
KOHTpONnepbl, COOTBETCTBYIOLIME  BbIXOAbl  YHKUMOHANbHBIX  GMOKOB  NO  CcTaHdapTHOW  npouenype
KOH(pMrypmpoBaHusa NoAKIIoYaoTesa K BxoAam yHKLMoHansHoro 6noka nHtepdencHoro seisoga LAN_OUT(04).

* Ecnn kakve-nmbo yHKUMOHanbHbIE GNOKWM OQHOro KOHTpOMnepa OOfKHbl MpUHMMaTbL CurHanbsl OT
APYroro KOHTponnepa, ux Bxogbl N0 CTaHAAPTHOM KOHUrypaLmm COeaUHAIOTCS C Bbixogamu Bnoka nHtepderncHoro
BBoaa LAN_IN(03).

* OgvH dbyHKUMOHanbHbIM 6nok uHTepdericHoro Beoaa LAN_IN(03) opraHm3yeT CBSisb TOObKO C OAHUM
dyHKUMOHanNbHbIM  6nokom uHTepdencHoro BbiBoga LAN_OUT(04) ppyroro koHTponnepa. Ecnwu pgaHHomy
KOHTpOnnepy HeobxoAMMO CBSi3aTbCsl C HECKONIbKMMUW KOHTpONnepaMu, B HEM HeOOX04UMO. 3anporpaMMmnpoBaTh
HEeCKOINbKO PyHKUMOHanbHbIX 6rokoB nHTepdencHoro Beoga LAN_IN(03).

* B dyHkumoHansHoM 6noke wuHTepdpencHoro Beoga LAN_IN(03) ycraHaBnuBaercs ceTeBon agpec
KOHTpOnnepa-ncTo4YHrKa, T.e. TOro KOHTponnepa, oT KOTOporo 6yAyT Nony4eHbl JaHHbIE.

« B Kkaxgom KoOHTponnepe MOXeT ycTaHaeBnuBaTbca ntoboe /Ynucno dyHKUMOHanbHbIX 6rnokoB
UHTEpdENCHOro BBOAa-BbiBoAa. Kaxabli KOHTponnep MOXeT nepefaBaTb B CETb MPOWU3BOSBLHOE KOMMYECTBO
CWUrHamnoB.

B kayecTBe npuMepa Ha puc. 3.2 nokasaHa CBA3b ABYX KOHTPOMAMNEPOB, NMetoLmnx ceTeBble agpeca 05 n 11.

Mpw gaHHOM KOHMUrypauuw:
1) Bxog 01 6noka aHanoroBoro Bbixoga 5-A0T(08) koHTponnepa Ne1 yepes ceTb NoAkmno4veH Kk Bbixogy 01
6noka cymmumpoBanusa 01-SUMM(13)-02 koHTponnepa Ne2.

2) Bxop 01 6rnoka norudeckoro UM 6-OR(21) koHTponmepa Nei uepes ceTb nogkmtoyeH K Beixogy 01
6noka noruyeckoro N 2-AND(19) koHTponnepa Ne2.

Bonee nogpobHo 6ubnuoTteka n onucaHve MyHKUMOHAMbHbIX 610KOB, B TOM Yncie 6110KoB MHTepdencHoro
BoiBoga LAN_OUT(04) n unHTtepdericHoro Beoga LAN_IN(03) npeactaBneHbl B pykoBOACTBE MO 3KCMiyaTaumu
MPMK.421457.005 P32.
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PucyHok 3.2 - Ces3b 08yX KOHMpoIinepos Yepe3 hyHKUUOHabHbIe 6510KU UHMepghelicHo2o 88o0a-8bi800a
3.3.3 Bo3amoOXHOCTM 0OMeHa uHcopmaumen Mexay KOHTposepaMmn U KOMNbLIOTePoOM

WHnumanusaumio obmeHa nHdopmaumen Mexay KoHTpomnnepamy NponsBoauT MacTep-yCTPOWCTBO CETU -
KomnbloTep. B ceT Bo3MOXHa CBA3b Mexay MtobbiM KOHTPONNEPOM U KOMMbIOTEPOM.
dusmyeckas opraHn3aLmns ceTv NnpeacTasneHa B pasgene 3.2.

KomnbioTep MOXET B3aMMOAECTBOBATL C KOHTPOSINIEPOM Ha CReAyoLLMX YPOBHSX:

- Ha YPOBHE BXOA0B-BbLIXOAOB (hYHKLMOHANbLHOro 6rioka,

- Ha ypOBHE [porpaMMmpyemMbiX PermcTpoB — napameTpoB dyHKUMOHanNeHoOro 6roka (CcM. Mogenb 6roka
puc. 2.5).

Mpu obmeHe WHopMaLmeln ¢ yHKUMOHaNbHBEIM GNOKOM ykasbiBaeTcs Homep 6roka, a npu obmeHe c
nporpaMMmpyeMbIMiU pErMcTpamMm - HOMep perucrpa.

KomnbloTep nockinaeT KOHTpOMMepy 3anpoc MU KoMaHay W nonyvaet OT KOHTporepa COOTBETCTBEHHO
oTBET unu noateepxaeHve (cMm. puc. 3.3). 3anpoc nocbinaeTcs KOMMNLTEPOM MpUM HEOOXOAMMOCTM MOMYy4YUTb OT
KOHTponnepa (pyHKUMOHanbLHOro 61oka) kakyto-nmdo nHpopmauuto.
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PucyHok 3.3 - Budbl coobujeHull rpu ces3u ¢ KOMIboMepom

MonyuuB 3anpoc, koHTponnep rotoBuT Tpebyemyio MHOpMauuio 1 nepefaeT ee KOMAbOTEpy B Buae
oTBeTa. KomaHaa nocbinaetcs KOMNbIOTEPOM NpU HEOOBXOAMMOCTU M3MEHWUTL NapamMeTpbl HACTPOWKKM Broka.
MonyuuB kOMaHAy, KOHTPONMEp ee UCMONHAET U NepefaeT KOMNbITEPY NOATBEPXKAEHUE.

KomnbioTep npu o6mMeHe MHOpMaLUelt ¢ KOHTposiepaMn UMeeT PsiA BO3MOXHOCTEN:

» 3anpocuTb 3Ha4yeHne curHana Ha nbom Bbixoae nboro 6noka B NWOOM KOHTponnepe.

» 3anpocuTb 3HavyeHue nboro napameTpa HacTpowiku noboro 6noka B Nto6OM KOHTPONNEpe.

* hameHunTb 3HadeHmne nboro napameTpa noboro 6noka B NoOOM KOHTPORIIEPE.

» OcyLecTBnATb MNYCK/CTON NPOrpamMMHOro 3agartymka.

+ 3anpocutb Hanuune owmnbok B MGom koHTponnepe. Npu paboTe € onepaTvBHbIMKW MapameTpamu
KOMMNbIOTEP MOXET 3anpalumBaTb M U3MEHATb Te Xe napameTpbl, KOTopble HabfogaeT u U3MeHsieT oneparop,
paboTas c NMLEeBON NaHernbko KOHTponnepa (cm. . 4).

3.3.4 BO3MOXHOCTM KOMOMHMPOBaAHHOW oOpraHuM3auMum ob6MeHa UWHcopmauuen Mexay
KOHTpoONnnepaMmm u KOMNbLIOTEPOM

KoMGuHupoBaHHas opraHusauusi obmeHa obObeauHsieTwBCe NpeumyLlecTBa [ABYX MepBbiX CMoco6oB
ceTeBOro obmeHa:

1) o6bMeH nHdopmaLmeln Mexay KoOHTpornnepamMmmu (Yepes KoMnbTep),

2) 06MeH nHdopMaLmen Mexay KOHTponnepamMu 1 KOMMNbIOTEPOM.

Jlornyeckasa opraHmsauns KOMGUHMPOBAHHOrO OOMEHa MO CeTU MMEET criefyoLne BO3MOXHOCTU:

1) npn obmMeHe mHpOpMaUMen Mexay KOHTposinepamu (KOMMbOTEP SABMSETCA AMCNEeTYEPOM CETEBOro
obmeHa), - KOHTponnepbl nepedarT MHPOPMALIMIO MO CETU OT OAHOro - APYromMy C NMOMOLLbLI0 (PYHKLMOHAMNbHbIX
61oKoB ceTeBOro oomeHa,

2) paHHas nepefaBaemasi MHopMauus (Mexay KOHTpornepamu) No CeTU OKasbiBaeTCs AOCTYMHOW W
KOMMbIOTEPY.

Takum ob6pa3om, KoMOUHMpPOBaHHAs oOpraHm3auuss obmeHa npefocTaBnsieT BO3MOXHOCTb caenatb
OOCTYMHON WHGpopMaumMio Mpu ceaHce, o6MeHa MeXay KOHTponnepamMu cpasy HeCKofbkMM aboHeHTaM CeTu:
KOMNbOTEPY U OAHOMY UIMN HECKOJNMIbKUM KOHTponepam. Yt0 TEM caMbim COKpallaeT BpeMda AoCTyna K AaHHbIM U
nepuog obmeHa no ceTu.

3.4 KoMMyHUKaLMOHHbIe PYHKLUK

CBa3sb KOMNbOTEPa C ( CeTb0 KOHTPOMNEepoB oOpraHM3yeTtca Ha Tpex YPOBHAX: b13MYECKOM,
MHOPMALMOHHOM 1 TPaHCMNOPTHOM.

dunanyecknn ypoBeHb NpeaHaA3HayYeH Ansl ANEKTPUYECKON CBA3N MeXOy KOMMbIOTEPOM U KOHTpOmfepamMu.
Ha cmanueckom ypoBHe ncmnonb3yetcs nHtepdenc RS-485. dnsnyecknin ypoBeHb opraHu3aumm cet npeactaBrneH
B pa3gened.2.

VMHpOpMaUMOHHBI ~ ypoBEHb  MpuaaeT nepefaBaeMbiM  COOOLLUEHUAM  onpedeneHHbii  dopmaTt
nepeaaBaeMoro kagpa: Ha nepearoLlelt CTopoHe A06aBnseT K cCoOOLLEHUsIM afpec YCTPONCTBA, (DYHKLMOHAMNBHLIN
Kog onepauuvM M OaMTbl KOHTPONbHOW CyMMbl, @ Ha MPUEMHOW CTOPOHE BbIAENSET OaHHble U KOHTponupyeT
KOHTPOIbHYI0 CyMMY coobLueHnsi. CMbicn coobLLeHMs Ha MHOPMaLIMOHHOM YPOBHE He pacLundpOBLIBAETCS.

TpaHCNOpTHLIE  YpOBEHb (POPMUPYET CMbICIIOBOE CcCoAepXaHue coobLlieHns npu  nepepjadve u
pacLm@ppOBbLIBAET CMbICI 3TOr0 CO06LLEHMSA NpU NpUeMe.

WHTepdenc KoHTponnepa npegHasHayYeH Ans NporpaMMUMpPOBaHUS U KOHUrypupoBaHus npubopa, Ans
MCNONb30BaHUSA B KayeCcTBe yOaneHHOro KOHTponsnepa npu pabote B COBPEMEHHbLIX CETAX ynpaBneHus u cbopa
WHpopmaLun (npuema-nepegaym komaHa n gaHHoix), SCADA cuctemax u T.0.

MpoTokonom ces3u no uHtepdency RS-485 aensaetca npotokon MODBUS pexum RTU (Remote Terminal
Unit).
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[ns paboTbl HE06X0AMMO HACTPOUTb KOMMYHMKaLMOHHbLIE XapaKTEPUCTUKU KOHTpOmnepa Takum obpasom,
4yTOObI OHWM COBMaganu ¢ HacTpolkamu obMeHa AaHHBIMU KOMMbKOTEPA U OPYrMX KOHTPOMMEpPOB. XapakTepuUcTuku
ceTeBOro obMeHa HacTpamBatoTCsl Ha COOTBETCTBYIOLLEM YPOBHE KOHUrypauuu, cMm. pasgen 5.

Mpu obmeHe Mo UHTEP(ENCHOMY KaHany CBSi3W, ECNU MPOMCXOAUT Nepedada OaHHbIX OT KOHTponnepa B
CceTb, Ha NMLEBON NaHeNn KOHTponepa Mmuraet nHaunkatop IHT.

dopmupoBaHmne obnactn nporpaMmMmMpyeMbix PerMcTpoB KOHTponepa npeacTasneHo B pasgene 3.4.1.

Konunuyectso 3anpaluvBaeMbiX PerMcTpoB He [OMMKHO mpesblwaTte 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, koHTponnep MUK-50 B oTBeTe orpaHM4MBaeT Ux KONMYECTBO A0 NepBbixX 16-TM perncTpos.

Mpu nNporpammupoBaHnM C KOMMbOTEPa HEOBXOOUMO KOHTPONMPOBAaTb AManasoHbl U3MEHEHUS 3HAYEHUN
napamMmeTpoB, yKka3aHHble B Tabnuvuax 2.1-2.2.

Ons obecneyeHnss MMHUMaNbLHOrO BpeMEHW peakuum Ha 3anpoc ot [1K B koHTpommepe cyuiecTsyet
napameTp - «TalM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax koHTponnepa 1 takT = 250 MKC». MuHUManbHO
BO3MOXHbIE TalM-ayThbl AN pa3nuMyHbIX CKOPOCTEN NprBeaeHbl B Tabnuue 3.1:

Tabnuuya 3.1 - Talim-aym kadpa 3anpoca

Bpems nepepauu Tanm-ayT,
CkopocTb, 6ut/c Kagpa 3anpoca, B CUCTEMHbIX TaKTax
McekK 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

Bpewmsi nepegauv kagpa 3anpoca - naketa u3 8-mv bant onpegensieTcs COOTHOLLEHNEM
(roe: oavH nepepaBaemsblit 6anT = 1 ctapT 6uT+8.6mT + 1cton 6uT = 10 6UT):

10 6mT * 8 GanT
Tnepegauun = 1000 * -----m-mememeoeoemene- , MCeK
V 6ut/cek

Ecnu HabniogarTcs 4actble cOou fipu nepegadve OaHHbIX OT KOHTponnepa, TO HeobXxoaumo yBennyuuTb
3HayeHue ero TanMM-ayTa, HO Npu 3TOM YYeCTb, Y4TO, HEO6X0OUMO yBENUUUTL BpeMsi MOBTOPHOro 3anpoca ot MK, T.k.
BCerga Bpemsi MOBTOPHOTO 3anpoca JOIMKHO 6biTh BonbLue TaviM-ayTa KOHTponnepa.

3.4.1 ®opmupoBaHue obnacTu.NnporpaMmMmmpyemMbix permcTpoB

Ha pucyHke 3.4 npusepgeH/npuvMep pacnpegeneHnst GasoBblX afpecoB MapaMeTpoB (YHKLMOHAMbHbIX
610KOB, YTO onpeaenseT/chopMUPOBaHHYIO 06acTb NPOrpaMMUPyeMbIX PEMMCTPOB KOHTPONepa.

basosein agpec bnoka Ne 01 >

Basosell agpec bnoka Ne 02 >

Bazoseii agpec Gnoka Ne 05 >

Basosblid agpec bnoka Ne 03 »

basoselid agpec bnoka Ne 04 »

Basosblid agpec Gnoka Ne 06 >

PucyHok 3.4 — Npumep pacripedeneHusi ba3osbix adpecos napamempos
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dopMrpoBaHME pPerucTpoB OCYLLECTBNSAETCS B NpoLecce NporpaMMUPOBaHUS NMYTeM NPUCBOEHUST KaXO0MY
(hyHKLMOHanNsHOMY Groky COOTBETCTBYtoLLEero 6a3oBoro afpeca napamMeTpoB (CBOWCTB) B perMcTpoBoii o6nacTu.

MpuceBoeHne 6Ga3oBOro agpeca NapameTpoB KaXAOro (PYHKUMOHanbHOro 6roka mpousBOAMTCS Ha 2-M
YPOBHE nporpammupoBaHus (cM. pasgen 5). Ons kaxgoro 6noka, HayuMHasi C NepBOro, yka3blBaeTCs TOMbKO
6a30BbIi agpec nepBoro ceoicTea (ans 6nokoB 6e3 cBoicTB Ga3oBble aapeca He BbIAEMSATCA), NocneayoLime
CBOWICTBa BbIAENAI0TCA aBTOMaTUYECKM, AN Kax4oro cneaytoLlero 6rnoka 6a3oBbivi agpec 3anvcbiBaeTcs C y4eToM
yXe cylecTBytoLmnx agpecoB. Hanpumep: anst 1 6noka ¢ 4 ceovicTBamu nepebivi agpec 6yaet 0, a Ans cnegytoLlero
appec bynet 0+4, To ecTb ero covicTBa 6yayT 3aHumaTb pernctpbl ¢ 4 no N.

OT0 noseonseT 3adumkcrposaTb CBOMCTBa OMOKOB B perncTtposon obnactu, n nx agpecaums (npsmas) B
AanbHenwem He ByaeT 3aBnceTb OT USMEHEHUI CaMOW NPorpaMmbl.

KocBeHHas agpecaums (Homep 6noka — Homep napameTpa wnv HOMep Bbixoda) 3aBUCUT OT HOMepa,
KOTOprVI npuceanBaeTcd 6r|0|<y B npouecce nporpammMmmpoBaHnda, naMeHeHne 3Toro HomMmepa, Hanpmmep, C Lesblo
N3MEHUTb MOPSAOK BbINONHEHUS (PYHKUMOHAmNbHLIX GriokoB, 6yaeT TpeboBaTb uaMeHeHusHactTponkn B SCADA-
cucrteme.

3.4.2 MODBUS npoTtokon

3.4.2.1 ®dopmart b6aiTa, KOTOPbIN NPUHMMAETCA U NepefaeTCA KOHTPONNepamm crneayroLwmn:

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

Kagp coobuieHns npotokona Modbus:

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

DATA
k x8BITS

CRC CHECK
16 BITS

Foe k<16 — konu4yecTBO 3anpallMBaeMbiX PErMcTpoB. ECrnn B kagpe 3anpoca 3aka3aHo 6Gonee 16
pernucTpos, koHTponnep MAK-50 B oTBeTe orpaHMumMBaeT nx KOAUYECTBO A0 nepsbiX 16-Tn perncTpos.

3.4.2.2 Device Address. Agpec ycTpoucTBa

Appec koHTponnepa (slave-yctponcTiBa) B cetu (1-255), no kotopomy ob6pawiaetca SCADA cucrtema
(master-yctponcteo) co csovm 3anpocom. Korga yaaneHHbIi KOHTPONnep nockinaeT CBOW OTBET, OH pasMeliaeT
3TOT e (CODCTBEHHbIN) agpec B 3TOM none, 4tobbl master-ycTponcTBo 3Hano, kakoe slave-ycTpoicTBo oTBevaeT Ha
3anpoc.

3.4.2.3 Function Code. ®yHKLMOHANBHbLIN KOA4 onepauumn

KoHntponnep MUK-50 nogaepxusaeT cneaytowme dpyHkuun npotokona Modbus RTU «Mukpon»:

Function DyHKUMUA MeTtop agpecauuu
03 YUteHune pernctpa (oB) (Ne+1) Henpsivas agpecauus
04 YreHne napameTpos (Ne+1) Henpsimas agpecauus
16 3annck NnapameTpoB Henpsimasi agpecauus
65 3anncbk napameTposB Mpsamas agpecaums
74 YreHne napameTpos Mpsamas agpecauus
80 NHuumanmsaumna obmeHa no cetn
81 O6meH no cetn

KoHntponnep MUK-50 nopgoepxmBaet cneaytowme dpyHkummn npotokona Modbus RTU «Modicony:

Function DyHKUMUA MeTop agpecauuun

03 YUrteHne n 3anuck napameTpos (Ne+1)* Henpsawas agpecauus
YteHue pernctpos (Ne+200)**

16 3anncbk napameTpoB Henpsmas agpecauus
65 3anncbk napameTpoB Mpsimas agpecaums
74 YTteHue napameTpoB Mpsimas agpecaums
80 VHnumanusaumsa obmeHa no cetu
81 O6meH no cetn

MoppobHbIn hopmaT byHKLMOHANBHBIX KOAOB onepaLmn NpeacTaBneH B pasgene 3.4.4.

* [N yTeHnsa/3anncy 3HadYeHn napameTpoB 6noKoB, HEO6X0AUMO MCNONb30BaTh CrieAyoLLyo OpMyny:
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MNopsiakoBbLIN HOMep 6noka*256+(1+((Homep napameTpa 6noka -1)*2))=Peructp 4reHusi/3anucu
CBOMCTB 6noka

Hanpumep, ecnu Heobxoaumo cumTaTb/3anucaTtb 3HaveHue napameTtpa SP (Homep ceoicTBa 12) 6Gnoka
USER(63) ¢ nopsgkoBbiM HOMEPOM 2, TO Mo OpMyre:

2*256+(1+((12-1)*2))=535
** Na YTeHns 3HaveHW BbIXOA40B B6M0KOB, HEOOXOANMO MCMNOMb30BaTh CriedytoLLyto hopMyrny:
MopsapkoBbIN HOMep 6noka*256+(Homep Bbixoaa 6noka +200)=Pernctp YteHUs Bbixofa 6roka
Ecnu Bbixoa 6roka — BeLEeCTBEHHBbIN, TO 3TOT BbIXOA pPe3epBupyeT 2-a perucTpa, paccMoTpuMm npumep,

Heo6Xx0aMMO paccyuTaTb BCe PerncTpbl ANns BbixogoB dyHKuMoHanbHoro 6noky AIN(05) ¢ nopsgkoBbiM HoMepom 1,
TO no dopmyne:

Bbixog dErr: 256+1+200=457;
Bbixog dMAX: 256+2+200=458;
Bbixog dMIN: 256+3+200=459;
Bbixog OUT.SCAL: 256+4+200=460;
Boeixog OUT: 256+(5+1)+200=462
,rae (5+1) - 5 - Homep BiIxoga OUT;

1 — Bbixog OUT.SCAL — BeLLEeCTBEHHbIN 1 pE3EPBUPYET 2 PETUCTPHI.
3.4.2.4 CRC Check. None 3Ha4yeHMs1 KOHTPONbHOW CYMMbI

3HayeHne 3TOro nmomns - pesynbTaT KOHTPONS C MOMOLLBI0 UMKAMYeckoro usbbiTouHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmnpoBaHna coobuweHns (address, function code, data) nepepaiowee ycTpolicTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobuieHus. MNpuemHoe ycTtponctBo paccumtbiBaeT CRC kog
npuHATOro coobLleHns n cpaBHuBaeT ero ¢ nepeaaHHeiM{CRC kogom. Ecriv CRC kop He coBnagaeT, aTo o3HavaeT
YTO UMEET MECTO KOMMYHUKaLMOHHas owwnbka. YCTPOMNCTBO He. BbINOMHAET OEWCTBUIA U HEe JaeT OTBET B criyyae
o6HapyxeHua CRC owmnbku.

MNocnepoBatensHocTb CRC pacyeToB:

. 3arpyska CRC peructpa (16 6uTt) eamHnuamu (FFFFh).

. Ncknovatowwee NI ¢ nepebimu 8 But 6ariTa coobuienns n cogepxumeim CRC peructpa.

. CoBur pesynbTaTta Ha oavH bUT/BNpago:

. Ecnu caeuraembin 6ut = 1, nckniovarowee UM cogepxxumoro pernctpa ¢ A001h 3HaveHnem.

. Ecnn caByraembin 6ut Hynb, ROBTOPUTL LIar 3.

. MoBTopATh Warn 3, 4 n 5 noka 8 cABUroB He ByayT METb MECTO.

. Ucknrouatowee UK co cnegyrommm 8,6ut 6anta coobuieHuns n cogepxmmbim CRC pernctpa.
. MoBTOpATH Warn ot 3 0o 7 Noka Bce 6anTbl coobLeHnst He obpaboTatoTcs.

. KoHeuHoe copgepxvmoe pernctpa 1 6ynet 3HaueHNeM KOHTPOSbHOW CYMMbI.

OONOOUPAWN -

Korga CRC pa3smelyaeTcs BlKoHLe coobuieHns, Mnagwmii 6ant CRC nepegaeTcs nepBbIM.
3.4.2.5 NMpumep’pacuyeTa KOHTPOINbHOWU cyMMbl (CRC)
Mpumep pacyeTa KOHTPOMbHOM CyMMbI Ha A3blke CUL:

Example of CRC calculation in "C" language

unsigned int crc_caleculation (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 O0xA001

}
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else

crc >>=1; // shift to the right 1 position

3
bit_counter++; // increase counter
}
number_byte--; // adjust byte counter
}
return (crc); // final result of crc

¥
3.4.3 dopmaT (hyHKLMOHaNbHbLIX KOAOB onepauum
3.4.3.1 YteHune 3Ha4YeHus Bbixoaa pyHKLMOHanNbLHOro 6noka (agpecauusi Henpsimas)
®DyHKLUMOHanbHbINM Kop onepauun 03
03 Read Output Reg Indirect Address
QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name Field Name
type INT type FLOAT, TIME
1 Device 1 Device Device
2 Function 2 Function Funetion
3 NumBlock block_num 3 QuantityByte QuantityByte
4 NumOutput out_num 4 DataHI DataHI (WordH]I) 3
5 QuantityHI quantity 5 DataLO DatalL O (WordHI) 2
6 QuantityLO 6 CRC_LO DataHI (WordLO) 1
7 CRC_LO 7 CRC_HI DataLO (WordLO) 0
8 CRC_HI CRC_LO
CRC_HI

loe, 1,2,3 ... - Homep GaliTa;
quantity — konn4ecTBo perucTpoB (AByXx GaWTHbIX);
QuantityByte — konu4ecTBO 3anpalunBaemblx 6anT AaHHbIX (3aBUCWT OT TUMa AaHHbIX).

3.4.3.2 YteHne napameTpoB (Henpsimas agpecauus)
®PyHKUMOHaNbHLIA KoA onepauuu 04

04 Read Property Reg. Indirect Address

QUERY RESPONSE
3anpoc OtBeT
Field Name Field Name
1 Device 1 Device
2 Function 2 Function
3 NumBIlock block_num 3 QuantityByte
4 NumProperty prop_num 4 DataHI
5 QuantityHI quantity 5 DatalLO
6 QuantityLO 6 DataHI
7 CRC_LO 7 DatalLO
8 CRC_HI 8 CRC_LO
9 CRC_HI

Mpumeyanue. lMpu mcnonb3oBaHuM npoTtokona obmeHa Modbus RTU (ctaHgapt "Modicon") ans yteHus

CBOWCTB M BbIXOZI0B OrOKOB MCMNonb3yeTcs Tonbko yHkums "03":

- ANsi YTeHusi cBoncTB — B napameTpe NumOutput nponuceiBaeTcs agpec,
- ANSi YTeHMs BbIXOAOB — K agpecy Heobxoanmo npubbiath yncno 200.
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Field Name

Device

Function

NumBlock

NumOutput

QuantityHI

QuantityLO

CRC_LO

(N[O [W[IN|—-

CRC_HI

block_num

out_num (<200 — yteHune cBowcTB, 2200 — YTeHne BbIXOAOB)

quantity

3.4.3.3 3anucb napameTpoB (HenpsAMas agpecauus)
®PyHKUMOHaNbHbLIA KoA onepauuun 16

16 Write Property Reg Indirect Address

QUERY
3anpoc
Field Name

Device

XX

Function

16

DataAddressHI

block_num

DataAddressLO

prop_num

DataQuantityHI

0

DataQuantityLO

2

ByteQuantity

4

o N[O~ [W|IN]|=

DataHl

XX

©

DatalLO

XX

—_
o

DataHl

XX

=y
N

DatalLO

XX

—
N

CRC_LO

XX

—
w

CRC_HI

XX

RESPONSE
OTBeT
Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

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

CRC_HI

3.4.3.4 3anucb napameTpoB (NpsiMasi agpecauus)
®PyHKUMOHaNbHbIA KOA onepauuu 65

65 Write Property Reg, Direct Address

QUERY
3anpoc

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHl

DataQuantityLO

ByteQuantity

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

DataHI

©

DatalLO

—
o

DataHI

=N
-

DatalLO

—
N

CRC_LO

—_
w

CRC_HI

RESPONSE
OTBeT

Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHlI

DataQuantityLO

CRC_LO

O N[O [W[N]|=

CRC_HI
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3.4.3.5 YteHune 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[O~ [W[IN]|=

CRC_HI

80

RESPONSE
OTtBeTt
Field Name

Device

Function

QuantityByte

DataHI

DatalLO

DataHI

DatalLO

CRC_LO

O[NNI |h|W(IN|—~

CRC_HI

3.4.3.6 UlHuumanusauma obmMmeHa no ceTn, oO6MeH no cetTn
®PyHKUMOHanNbHbIE koAbl onepauuu 80, 81

80 InitEXCHANGE
81 EXCHANGE

INitEXCHANGE

QUERY
3anpoc
Field Name

Device

Function

NumBlockLanHI

NumBlockLanLO

QuantityHI

QuantityLO

CRC_LO

o N[O~ [W[N]|=

CRC_HI

lne: «NOT USE» - npon3BonbHOe 3HaveHue.

3.4.3.7 3anucb CUCTEMHbIX PErUCTPOB

XX

80
block_num
0
NOT USE
NOT USE
XX

XX

81

EXCHANGE

RESPONSE
OmBET
Field Name

Device

Function

NumBlockLanHI

NumBlockLanLO

DataQuantityHI

DataQuantityLO

ByteQuantity

1DataHI

1DataLO

1DataHI

S afOo|o|[N[ojan WDV |[—

S |lo

1DatalLO

53

12DataHI

54

12DataLO

55

12DataHI

56

12DataLO

57

CRC_LO

58

CRC_HI

®PyHKUMOHaNbHbIN Koa onepauuu 13

XX

81
block_num
0
0
quantity
XX

XX

XX

XX

XX

XX
XX
XX
XX
XX
XX

LIZANTAN.COM
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13 Write SYS registers
QUERY RESPONSE
3anpoc OtBeT
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 |QuantityHlI 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
Anpec KomaHnpa 3Hay CocTosiHue
DataAddressLO |Command QuantityLO |State
1 PRG_STATUS OxFF RUN
Pexum paboTbl 0 PROGRAM
2 CHANGE_EN 0 Disable
PaspelleHne nsmeHeHus OxFF Enable
3 LOAD(RAM)
3arpyska nporpammbl
4 SAVE(EEPROM)
CoxpaHeHne B EEPROM
3.4.3.8 YteHne 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 |QuantityHlI 0 5 DataLO
6 |QuantityLO 2 6 DataHI
7 |ICRC LO XX 7 DataLO
8 |CRC_HI XX 8 |CRC_LO
9 |CRC_HI

4 OnepaTuBHOE yrnpaBrneHue

4.1 dnemeHTbI onepaTMBHOro ynpasneHus

Ons nyywero HabnogeHus 1 ynpaBneHus TeXHONorm4ecknm npoueccom koHtponnep MUK-50 o6opynosaH
aKTMBHOW 4YeTblipexpaspsagHon LMdpoBon vHAukauven. Ona oTobpaxeHus naMepsieMon BENUYUHBLI MCNOmMb3yeTcs
ancnnei MAPAMETP, 3agaHHon Toukn - gucnnen 3ABAAHHSA, 3HauyeHus ynpaBnsiowero BO34encTBus - gucnnemn
BUXIA. JlvmueBas naHenb KOHTponfepa COOEPXMT HeobGXoaMMoe KONMMYECTBO KraBull OOCMYXMBaHUS U
CUrHanu3auUMOHHbIX CBETOAMOAHBLIX UHANKATOPOB AN PasfMYHbIX CTaTyCHbIX PEXMMOB U CUrHanoB. BHelwwHun Bug
NMLEeBON NaHenn n aNeMeHToB OnepaTUBHOIO ynpasneHus koHTponnepa MUK-50 npuBeaeH Ha puc. 4.1.

HasHaueHunsi anemeHTOB onepaTuMBHOro ynpasneHus koHTponnepa MWK-50 — gucnnees, cBeToouoOHbIX
WMHOMKATOPOB M KnaBuLl - npuBeaeHo B pasgenax 4.1.1-4.1.3.
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Oucnnen Oucnnen
"MapameTp" "Ne kaHana"
muennen
“éELB aHHs" CseToanoaHble
A MHOUKaTOpPbI
Oucnnen
"Buxig"
Knasuwn
ynpaBsneHus

PucyHok 4.1 - SriemeHmbI orepamugHo20 yripasneHust

4.1.1 Ha3HauyeHMe gucnneeB NMLEBON NaHenmn

NMAPAMETP B pexume PABOTA nHauuMpyeT 3HaveHue BblGpaHHOM M3MepsieMOIA BENNYUHBI, perynnpyemMon
BENWYUHBI U T.M.
B pexume NMPOITPAMMUPOBAHWME nHanumpyeT HOMEp BbIGpaHHOFO napameTpa.

3ABOAHHA B pexume PABOTA vHOMUMPYET 3HaYeHWe 3aaHHON TOYKK, BbIBPAHHOTO KOHTYpa perynmpoBaHus
UNN 3HaYeHWe 3afaHHOW TOYKM BbIOpAHHOrO MPOrpamMMHOrO 3afjaTyuka WM ApYroe 3HaveHue
TEXHOIMOrMYeCcKoro napameTpa.
B pexume NMPOrPAMMNPOBAHWE nHanumpyeT 8HayeHue napameTpa NporpaMMyMpoBaHUs Unu

KOHMrypaumu.

BUXIA B pexume PABOTA wHAvUMpYET 3Ha4YeHue) ynpaBnsowwero BO3OEWCTBUSA, MOAaBaeMoro Ha
aHanoroBbIi UMW UMMYMbCHBIA BbIXO4 YCTPOMCTBA WMM CUrHamM MOMOXEHUSA WCMOMHUTENBHOMO
mMexaHusma (B %) BblOpaHHOro perynstopasHAMLNPYET 3HaYeHne ynpaBnsoLWero Bo3gencTans
3aarymka BblGpaHHON NoNb30BaTENbCKOWMAaHENN MHAMKALMN U YNPaBIEHNS.

B pexume T[POrPAMMUMPOBAHWE Ha pgaHHbIA  gucnne  BbIBOAATCA — 3HAYeHMs
BCrMOMoraTesbHbIX apaMeTpoB.

Ne kaHana B pexume PABOTA uvHAnUMpyeT Homep BbIOpaHHOrO KaHana perynstopa, MporpaMmmHOro
3aaryvka, HOMep Mosb30BaTENbCKOMNAHENN.
B pexume MPOrPAMMUPOBAHWME nHaoNUMpYyET HOMEP YPOBHS MPOrpamMMUPOBaHWS.

4.1.2 HasHa4yeHue cBeTOAUOAHbLIX UHANKATOPOB

Per Cetutcq, ecnu BbibpaHa, maHesis uHOUKauyuu u ynpaesneHusi peaynamopom (PID(60), PID_CAS(61),
PID_IMP(62);:D._PID(95) unu,D_PID_1(96)).
MepeknioyeHne HOMEpayperynsTopa OCyLIeCTBASETCH C moMouibio knaeuw “NekH T u “NekHi“.
MakcrmarnbHOe KoAMYeCcTBO perynaTopoB 3agaeTcs Npy NporpaMMmMpoOBaHUN.

Mpr Ceeturcq, ecnu BblOpaHa naHesb UHOUKaUUU U yrpaesieHusi rnpo2pamMMHbIM 3adamyukom (m.e.
yHKUyuOHanbHbIiM 6r1okom TM_PRG(57)). TlepekniovyeHne HOMepa NporpaMMHOro 3agartdvka
ocylLecTBASETCS/C nomoLLbto knasuiu “NekH T n “NekHd .

IHa CBeruTcs, ecnn BbibpaHa rosib3o8amernbckas naHenb UHOukayuu u yrpaeneHusi. iicpopmaums n
yrnpaBreHVe onpeaensoTcs nonb3oBaTenemM npu NporpaMMupoBaHMn B PyHKLMOHaNbHOM Grioke
USER(63).

Bx CeeTurcs, ecnv BbldbpaHa naHesib UHOUKayuu 8xo0008 PyHKLNOHANbHbLIX GTOKOB.

Bux CBeTtuTcs, ecnu BblbpaHa naHesb UHOUKaUyuU 8b1X0008 (PyHKLIMOHANbHbIX BIOKOB.

Mpm CeeTtutcs, ecnu BbiOpaHa naHesib UHOUKayuu u pedakmuposaHusi napamempos yHKLMOHANbHbIX

6nokoB. (cM. Takke n.7.2.1.4).

oT Ceetutca Toneko B pexume [MPOTPAMMUPOBAHUME, ecnu cywecTByeT CUCTEMHBIA WIu
nporpammupyembin OTKASB (cm. pasgen 7.2.1.7 — KOHTponb OTKa30B).

oul Ceetutca B pexume NPOrPAMMUPOBAHUE u muraet B pexxume PABOTA npu Hanuuum owmbok
nporpaMM1poBaHus.
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>
I

KY

ny
PY

cy
Pb
ne
IH

A (gucnnen
MAPAMETP)

V (aucnnen
MAPAMETP)

A (oucnnen
B/X10)

V (aucnnen
BMX1O)

CBeTuTCH, €CNY NPOrpamMMmHbIfA 3a4aT4uK HaXo4MTCsA B pexume "paboTa”.
CeeTutcs, ecnv NporpaMMHbIv 3a4aTynk HaXxoauTcs B pexume "oxungaHue" nnm "octaHos".
CeTuTCH, ecnu nporpaMMHbIN 3a4aTynk HaXoauTCs B pexume "cton" unm "KoHew nporpaMmmbl”.

CBeTutcs (B 3aBUCUMMOCTU OT BbIGPaHHOWM CTPYKTYpbI perynsitopa), ecrnv perynatop Haxogutcs B
KacKkaZHOM pexumMe yrnpaBreHus.

CeeTutcs, ecnu perynaTtop HaxoauTca B JIOKaribHOM pexunume ynpasneHud.

CeeTtutca, ecnu perynaTop Haxogutca B PYYHOM peXxunme ynpabiieHUA, U He CBETUTCA, ecCihn
perynaTop Haxogutca B aBTOMaTU4ECKOM pexXume ynpasrneHusa.

CBeTuTCS, ECNU PErynaTop HaxoaMTCst B credswemM pexume ynpaeneHus (tracking):
Ceetutcs, ecnu koHTponnep MUK-50 HaxoanTtes B pexxume PABOTA(L

CeeTtuTtcs, ecnu koHTponnep MUK-50 Haxogutcs B pexume NPOTPAMMUWPOBAHUE.
MwuraeT, ecnu nponcxoauT nepefada AaHHbIX N0 UHTEPdERCHOMY KaHany CBA3U.

CeeTtutcqa, ecnu 3HayeHue BbIOPaHHOM M3MepsSeMOl BENUYUHLI MpEeBbillaeT 3HAa4YeHue YCTaBKu
curHanusauumn oTknoHeHnst MAX.

CBeTuTCHA, €cnu 3HaveHwe BbiOpPaHHOW MW3MEPSEMOW BENUYUHLI MEHbLUE 3HAYEHUSA YCTaBKU
curHanunaauum otknoHeHns MIN.

CeeToouoaHbIi uHAOMKaTop cocTosiHuA kroda BOJNbLE wmMRynbcHOro unu Tpexno3vuuoHHOro
perynatopa. Ceetutcsa npum BrrtodeHHoM knoye BOJIbLUE.

CeeToguoaHbii nHamkaTop coctosHua knoda MEHBLUE ™ umnynbcHOro vnu Tpexno3vuuoHHOro
perynsatopa. CeeTtutcsa npuv BktodeHHoM kmoue-MEHBLLE.

4.1.3 Ha3Ha4yeHuMe KnaBuLl

e [£}] MeHI0

e [¢] Bsig

o [Nekn 1]

o [NekH V]

o [PIA]

e [3aBa.]

o [A] 3Hau.

B pexvme PABOTA c noMOLLbiO AaHHOW KAaBWLLM OCYLLECTBMSETCS MEepekrnoyYeHne naHenen
PEXUMOB MHAUKAUUKN OOO3HAYEHHbIX \CBETOANOAHBIMM WHAMKATOPaMM, PacCMONOXEHHbIMU MOoA4
oucnneem 3ABOAHHA. Kaxgoe Haxatve knasuwm MEHKO npvBogutT K nepeknioveHuno Ha
cneayroLwmi cnpaesa UHaMKarTop (1 T.4. No Kpyry)

Per Mpr Ilia Bx Bux Mpm OW OT

= O 0 O3 O3 T3 - O3

B pexume T[MPOTPAMMUPOBAHWE paHHas knaBuwa BbIMNOMHSAET  (QYHKUMIO  OTMEHbI
BbINOJSTHEHHbIX ASACTBUIA, OnepaLuii.

KnaBuwa npeagHasHayeHa, ANa MNOATBEPXKAEHMS BbINMOMHAEMbIX OENCTBUMWA, onepaumi u ans
dukcaumm BBOAMMBIX 3HadYeHM. Hanpumep, noaTBepxaeHve nepexoda M3 aBTOMaTUYEeCKOro
pexvMa paboTbl B/ PEXMM pYy4YHOro ynpaBreHuss u obpaTHo, dukcaumsi BBOAA W3MEHEHHOW
3a[jaHHOM TOYKW, NPOABMXEHNE MO YPOBHAM NPOrpaMMUpPOBaHUS U T.M.

KnaBuwa npepgHasHaveHa Ansi M3MeHeHVs MHAMLMpYeMOro kaHana (Bxopa, perynsitopa, Lara
NPOrpamMMHOro 3agartyvka) B CTOPOHY yBenuueHus. B pexume KOHurypmpoBaHusa ncnonb3yercs
ONS HAaCcTPOWKM YCNOBWIA NepPexoaoB NPOrpaMMHOro 3agaTyuka.

KnaBuwa mpenHasHadeHa [AONsS W3MEHEeHUst WHOMUMPYEMOro KkaHana (Bxopa, perynstopa,
NPOrpaMMHOro 3afaTymka) B CTOPOHY YMEHbLUEHUS.

Kaxgog HaxaTue knaBulLK BbI3bIBAET Nepexos perynsaropa U3 aBToMaTU4eckoro pexuma paboTsl
B, peXVM py4yHOro YynpaBneHuss M obpaTHO (COBMeCTHO C HaxaTuem knasuwm [&], ans
NOATBEPXAEHUS BLINOMHEHUS onepauumn nepexona).

Takke, ecrnu BbibpaHa NaHesb UHAMKaLMKU COCTOSHUSI MPOrPaMMHOro 3aaaTyrka, 3TOW KnaBuLen

MOXHO MepeBecTN NMPOrpamMmMHbIA 3a4aTvumk B pexum "paboTa”, "oxunagaHne" nnm "cton".

Knasuwa npegHasHavdeHa Ona Bbi3oBa MHOUUMPYEMOro 3Ha4YeHud BHyTpeHHeI7I 3aaHHON TOYKU
Aana pegaktupoBaHuUA N Ana nepekntoyeHna pexmumMmoB 3aaHHbIX BEJTUYUH.

Knasvwa "Bonbwe". [Npn KaxOoM HaxaTum 3TOM KNaBULLIM OCYLLECTBRSIETCH yBenuMyeHue
3HaYeHWU, 3ajlaHHOM TOYKM, BbIXOOHOMO CUrHana ynpasneHusi (ynpaBnsitoLLero Bo3gencTams) unm
3HaYEeHNs M3MeHseMoro napameTpa. [Npu yaepXKvBaHWM STOW KMaBULLM B HaXaTOM MOJSIOXKEHUU
yBernm4yeHne 3Ha4eHUn NPonNCXoanT HEMPEPBLIBHO.
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o [V] 3Hau. KnaBuwa "MeHble". Tpn KaxOgoM HaxaTuu STOM KMNaBULIM OCYLLECTBSETCS YMeHbLUeHue
3HaYeHW, 3aaHHOM TOYKM, BEIXOLHOIO CUrHana ynpasneHus (ynpasnsiiowero BO3aencTams) unm
3Ha4YeHUss u3MeHsemMoro napametpa. Mpu yaepxuBaHUM 3TOW KNaBULLUM B HaXXaTOM MONOXEHUU
YMeHbLUEHVE 3Ha4YeHWI NPONCXOANT HeMNpPepPbIBHO.

N3meHeHne 3HavyeHWi BbIBOAUMBIX Ha pasnuyHble Aucnneun (UnMdpoBble MHAMKATOPbI) NPeACTaBneHo Ha
pucyHke 4.2:

Ouecnnen e ——————
MAPAMETP, o / _
3ABIOAHHA _ri_ 1_Li_!

T T T Mamenerue saHavenull napaMempos
Ducnnei ~ = T puU Haxamuu cneawou.g\a_m KMasuLy,
8 man#e ux KomouHayul:

onvokpatHoe Haxatve MWW
HAMATHE C yaepHaHnem AV
uawarie ¢ ynepwarnen MW +3asg —

Peskumel
YCKOPEHHOMD

nawarie ¢ yaepkarven MW+ P/A

PucyHok 4.2 - smeHeHue 3HayeHUl Ha pa3nuyHbiX OUCTIesix

4.2 OnepaTMBHOE ynpaBlfieHue KOHTypamMu perynmpoBaHus

4.2.1 O6wue npaBuna

[Ons Toro 4tobbl BECTU OonepaTnBHOE yNpaBrieHNe KOHTYPOM peryfupoBanms, koHTponnep MUK-50 gorkeH
6bITb NnepeBeneH B pexum PABOTA. Tak xe fomkHa ObiTb BblbpaHa naHenb MHAMKALMKU perynsTopoB — CBETUTCSA
nHavkatop PEI.

B KoHTponnepe MOXHO opraHuM3oBaTtb A0 9 KOHTYpOB PEFYNIMPOBAHWS, OAHAKO B YAaCTHOM Cryyae 4ucno
KOHTYPOB MOXeT ObITb MeHbLLE (BNMOTb 40 OAHOrO).

OnepaTtnBHOE ynpasneHne BefeTcs no nsbupaTenbHOMY MpUHUMNY: BbiGMpaeTcs HOMep KOHTypa u Ans
HEero KOHTPONMPYIOTCS U U3MEHSIIOTCS PEXMMbI, NapameTpbl U curHarnbl. VicknioveHne cocTaBnsieT Nullb KOHTPOSb
oLWKnBOoK, KOTOPbLIN BEAETCA A5t BCEro KOHTPOMnepa B LIeNoMm.

4.2.2 ®yHKUMM NULEeBON NaHenun B pexume Per"

Nuuesas naHenb NpegHasHaveHa A1 ONepaTVBHOIO ynpaBeHns KOHTYpPaMu perynivMpoBaHvus U COAepXuUT
HeobXxoavMble CBETOANOAHBIE, LMAPOBbIE MAAUKATOPbI 1 KN@aBNaTypy.

Jlnuesasa naHenb koHTponnepa MUK-50"B pexnme onepaTtMBHOrO yrnpasneHus KOHTypamMu perynMpoBaHus
npeacraernena Ha puc. 4.3.

Howmep perynsitopa

Tekyllee 3HayeHue
perynupyemMoro napameTpa

MHaunkaTopbl pexvmoB
o ynpasrneHusa
Oey

3HayeHne 3aJaHHON TOYKM
BkntoyeHue kno4a

"BonbLue" umMnynbLCHOro
pervraTopa

Wngukatop "Per" (MaHenb
perynsaTopos)

BkntoueHwve kniova
"MeHbLue" nMnynbCHOro
pervraTopa

KnaBuwwm ynpaeneHus

3Ha4veHne BbIXOAHOro
curHana perynstopa

PucyHOK 4.3 - Jluyesasi naHesb 8 pexumMme orrepamusHoO20 yrnpasrieHuUss KoHmypamu pecyriuposaHus

OpHopaspsagHbii gucnnen "Ne" — KOHTYp - MoKa3blBaeT HOMEP KOHTypa perynsatopa, ¢ KoTopbiM paboTtaet
oneparop.

Ha uveTblpexpaspsaHbii gucnnen NAPAMETP BbiBoaUTCA Tekyllee 3HaYeHne perynmpyemoro napametpa.
[Ba cBetoamoaHbix MHankatopa ¥ M A B 3TOW rpynne cUrHanuMavpyloT o cpabaTtbiBaHUM CUrHanu3auum Bbixoaa
WHAMLMPYEMOrO napameTpa 3a yCTaBku "MeHbLue" unm "6onbLe”.

Ha yeTbipexpaspsagHein gucnnei SABOAHHA BbiBOoauTCA TEKyLee 3HaYeHe 3a4aHHOM TOUKN.
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Ha TpexpaspsgHein gucnnen BWXIO BbiBOAWTCS 3HayeHMe curHana Ha Bbixoge perynsatopa. [iBa
cBeToAMoOAHbIX MHAukatopa V¥ M A B 3TOW rpynne CUrHanusupyloT o cpabaTbiBaHWM BbIXOAOB WMMMYNbCHOMO
perynstopa B HanpasneHumn "MeHbLue" nnu "éonbLue”.

YeTblpe CBETOAMOOHBIX MHAOUKATOPA «PEXMM YNpPaBMneHNs» yKkasblBaloT, B KAKOM pexnmMme paboTaeT KOHTYp:
KY — kackagHoe ynpaBneHue,
JY — nokanbHoe ynpasneHue,
PY — py4Hoe ynpasneHue,
CY — cnegsiiee ynpasneHue.

JlnueBas naHenb nMeeT 8 knaBwL, C MNOMOLLbI KOTOPbIX BEAETCS OnepaTMBHOE YrpaBrieHne KOHTypamu
perynvpoBaHusi.

4.2.3 U3meHeHMe pexxnmoB paboyero ypoBHS, yPOBHU 3alMThbl pabo4yero ypoBHA

Ha paboyem ypoBHe BO3MOXHO M3MEHeHWe pexuma paboTbl perynstopa — OCYLIECTBIIEHUe nepexoda u3
aBTOMAaTM4eCKOro pexvmMa ynpasneHus (kackagHbein — KY n nokanbHbein - J1Y) B pyqHor pexum yapasnexus (PY) n
obpaTHO, OCYLLECTBNATL U3MEHEHME 3HAYEHUST 3a4aHHON TOYKW, U3MEHSITb 3HaYEeHWEYIPaBASIOLEro BO3AENCTBUA
(B py4HOM pexume yrnpaBrneHus peryrnsTopom).

MmMeeTcs ypoBeHb 3awwmnThbl A5 USMEHEHUS PeXMMOB paboTbl paboyero ypoBHs.
4.2.3.1 U3meHeHne pexxnma paboTbl perynsatopa

B perynsatopax, ucnonb3dyembix B KoHTponnepe MWK-50, umeeTtca Tpu pexuma paboTbl ynpaBneHus
06BEKTOM perynupoBaHus:
® aBTOMaTUYeCKNIN pexnm paboTbl, KOTOPLIA COCTOUT U3 PEXUMOB!
- KackagHbIn pexum ynpasnexus - KY
- NoKanbHbIA pexuMm ynpasneHus - Ny
® py4yHOI pexum paboTbl - PY.

Pexum paboTbl perynatopa - aBTOMaTU4ecKUW (KackagHbIA, IOKamnbHbIA) WM PYyYHOU ABMSETCA
3arnomMuHaemMbiM cocmosiHuem. locne BKNIOYEHUS NUTaHUS PErynaTop Haxo4MTCs B TOM pexume, B KOTOPOM OH
HaxoAMMNCcs HAa MOMEHT OTKIHOYEHUS.

KackagHbin pexum paboTbl perynsitopa Bbibupaercs npy cCOOTBETCTBYHOLLEA KOHUrypauuu CTPYKTYpbl
yHKUMOHanNbHOro 6noka BbibpaHHOro perynatopa. bonee/nogpo6Ho 6ubnuoTteka v onncaHne yHKUMOHamNbHbIX
6rokoB, NpeacTaBneHbl B pykoBoACTBe Mo akcnnyataunn/iPMK.421457.005 P32.

Bbibop pexuma ynpaeneHus: pyyqHom, PY, nokanbHbin J1Y, kackagHbin KY ocyliecTBnseTcs Haxatuem
knaeuwwu [P/A] Ha nuueBoi naHenu peryfsTopa ¢.nocrneaylowmm Haxatnem knasuwm [¢]. Mepexog ns pyyHoro
pexuma ynpaeneHust PY B kackagHbii KY OnokvpOBaH, M BO3MOXEH TONbKO Mocrne Bbibopa NoKanbHOro pexvma
ynpasneHus J1Y.

4.2.3.2 ABTOMaTU4eCKMN KacKaaHbIA U NOKalNbHbINA PeXuUM paboTbl perynsaTopoB

Mepexon Ha py4HOM pexum padoTbl

ABTOMaTH4YeCKUM e B aBTOMaTU4YeckoM KackagHOM WU JIOKaNbHOM peXxume pa60Tbl perynaTtop ynpasndeTt

KaCKagHbIVI wnu 06BEKTOM perynmposaHna cornacHo Bbl6paHHOMy 3aKOHY  perynmpoBaHua n C
NoKanbHbIN COOTBETCTBYHOLLNMU HacTponKamun nonb3oBaTens.

pexum paboTbl
e B'aBTomaTtuyeckom pexunme paboTel MHaukaTop PY Ha nuueBor naHenu noraweH. Ceetutcs

OOVH M3 VHONKaTOpOB unm , B COOTBETCTBUM C BbIOPaHHbIM Ha AAHHbIA MOMEHT
PY ny Ky 6
PEeXMMOM,
<= [P/A] e [Ins nepexoga B py4yHOU PeEXUM YynpaBneHuss Heobxoammo HaxaTb knasuwy [P/A] Ha
nvLeBon naHenu perynsropa.
{:} Py o Nngukatop PY Ha nuueBOi NnaHeNn Ha4YMHaeT MuraTb.
= [¢] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce muranns nigukatopa PY (npubnmsutensHo

10-15 cekyHn) — npousonaeT gukcayusi 8bI6paHHO20 pexuma N perynsatop nepenaeTt B pexum
PYy4YHOro ynpaerneHus, niamkatop PY OyaeT cBeTuTbca — 4TO OyAeT B AanbHENWeM yKkasbiBaTb

® Py Ha py4HOW pexum paboThbl.
e Ecnu onepatop He nodmeepxdaem CBOUX OeNCTBUIA HaxaTuem knasuwn [¢'], To gaHHbIe
YpoeeHb OeNCcTBMSI  onepaTopa BOCMPUHMMAOTCS Kak HEBEpPHOEe [OEeWCTBME UMW cryvanHoe
3awumsli nepeknioYeHne pexmma paboTbl.

e JTO 1 npencrtaBndeT ypoeeHb 3awjumsbl OT cnyanHoro nepekn4YeHna pexmva paGOTbI,
MHOUKaTop Py nepecrtaHeT MuUratb U NoracHeT, a perynatop OoCTaHeTCA B aBTOMaTU4Y€CKOM
pexunme ynpaBrieHnAa — KaCkagHOM UIK NOKallbHOM.
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4.2.3.3 Py4yHou pexxum paboTbl perynsitopoB

MNepexoa Ha aBTOMaTUYECKUI NOKaNbHbLIN PeXUM Pa6oTbl

Py4Hou pexum e B py4yHOM pexume paboTbl onepaTop C NMUEBOW MaHENU C NOMOLLbIO knasuw [A] “6onbLue”
paboTbl n [V] “meHblie”, ynpaBnsieT BbIXOOAOM perynatopa, TeM cambiM (QOpMUPYeT 3HayeHune
yrnpaBnsoLero BO3AENCTBUS, NOAABAEMOE Ha UCTIONHUTENBHBIN MEXaHW3M.
8 Ky
ny e ViHaukatop PY Ha nuueson naHenu ceetutcs. MngukaTtopsl KY u IY He cBeTaTCA.
@ ry
= [P/A] e [1ns nepexoda B aBTOMaTUYECKWU JI0KasIbHbLIU PEXUM yrnpaBreHns. Heobxoanmo 08axobl

HaxaTb knasuwy [P/A] Ha nuueBoi NnaHenu perynaTopa.

KY e Vuovkatop JIY Ha nuueBoit naHenu HadMHaeT MuraTb, ecrn onepartop Haxan knasuwy [¢']
ny B npouecce muraHusa uHaukatopa JY (npubnusutenbHo 10-18y.cekyHa) — npowusongeT
Py ¢ukcayus eblbpaHHO20 pexuma W perynatop nepenaet B pPeXVM TaBToMaTUYecKoro
JI0KaibHO20 ynpaBreHust.
= [
O KY e VHoukatop PY noracHeT u 3acBetutca uHaukatop JIY — uTto 6yaeTr B AanbHenwem
ny yKa3blBaTb HA aBTOMATUYECKUI JTOKasIbHbIU PEXUM paboThl:
O py
e Ecnu onepatop He nodmeepxdaem cBOUX AENCTBMI HaxaTvem knasuwu [¢'], To oaHHbIe
YpoeeHb AEeNCTBMA onepaTopa BOCMPUHMMAKOTCA  Kak, HEBEepHOe [AencTBMe wnuM  CcryyaniHoe
3awjumel nepeknioYeHne pexmma paboTbl.

e OTO M NpeacTaBnsAeT ypo8eHb 3aujumbl OT Cry4aWHOrO MEepeKNioYeHns pexrmMa paboThbl,
nhaukaTop J1IY nepecrtaHeT muratb M NOFACHET, @ PErynsatop OCTaHETCH B PYYHOM pexunme
yrnpaBrneHust.

4.2.3.4 ABTOMaTU4YECKUI NOKaNbHbIA PEXXUM PaboTkl perynsitopoB

MNepexon Ha aBTOMaTU4YECKMI KacKagHbIN PexXuM padoThl.

ABTOMaTHYeCKUN e B aBTOoMaTMyeckom nokanbHOM, pexume paboTbl perynaTop ynpaenseT OObEeKToM

NoKanbHbIN perynmpoBaHusi COrnacHe, BbIOPAHHOMY 3aKOHY peryriMpoBaHuMsi U C COOTBETCTBYHOLLMMMU
pexum paboTbl HacTpovikamu nornb3oBatens.
O ky
® ny e Nngukatop JY Ha nuueson nadenu ceetutes. Mngukatopbl PY 1 KY He cBeTaTcA.
O py
= [P/A] e [Ins nepexoga B_aBTOMaTUYECKUIN KacKaOHbIU PeXVM yrnpaBneHuss Heobxooumo mpuxobi
HaxaTb knasuwy [P/A] Ha nuueBol naHenu perynaTopa.
? KY e MHavkaTop KY Ha MuLeBor naHeny HaunHaeT MuraTb, eCrv onepaTtop Haxan knaevwy [¢] B
ny npouecce muranus. uHavkatopa KY (npubnuautensHo 10-15 cekyHn) — nponsonaet gukcayusi
O py 8bI6paHHOEO PexumMa W perynatop nepenger B pPeXMM aBTOMAaTUYECKOro KackadHo20
ynpaBreHns/
= [4]
@ Ky e VHagnkatop' JIY noracHet u 3acsetutca wuHamkatop KY — uto Oygetr B ganbHenwem
O ny yKasbIBaTb'Ha aBTOMATUYECKUIN KackadHbil PexXumMm paboThbl.

O pry

e Ecnu onepatop He nodmeepxdaem cBOUX OeNcTBUIA HaxaTuem knasuwn [¢'], To gaHHbIe
YpoeeHb OEeUCTBMST onepaTopa BOCMPUHMMAKOTCS Kak HEBEpPHOe [OeWCTBME WM CryyYaniHoe
3awumsli NEpPEKIoYEHNe pexxmuma paboTbl.

e OTO ¥ NpeacTaBnsieT yposeHb 3aujumbl OT CRy4YaWHOro MepekioYeHus pexunmMa paboThbl,

nhaukatop KY nepecrtaHeT muraTb M MoracHeT, a perynsatop OCTaHEeTCA B aBTOMATU4YECKOM

JIOKaINbHOM pPeXume yrnpaBneHus.

4.2.4 N3ameHeHue 3Ha4YeHUA 3afaHHON TOUYKU PErynsaTopoB

Ons Toro 4to6bl M3MEHUTL 3aflaHHY TOYKY KOHTypa perynupoBanusi koHTponnep MUK-50 pomkeH ObiTb
nepeseneH B pexum PABOTA. Tak xe pomkHa ObiTb BblOpaHa naHenb WMHAWKAUWMW PErynstopoB — CBETUTCSH
nhaukatop PEl. Ha pgucnneir MAPAMETP BbiBOOUTCS 3HAYeHWE W3MEPSIEMOV BENUYMHBI, @ Ha Jucnnemn
3ABOAHHSA — 3HayeHne 3agaHHON TOYKN.
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B perynsitope nmeeTtcst 3agaHHasi Todka, MCNonb3yemasi TONMbKO B aBTOMaTUYECKOM PEXMME yrnpaBneHust.
Mo oTHOLEHMIO K (PyHKLMOHANbLHOMY GOKY perynupoBaHust 3afaHHasi Touka perynstopa MoXeT ObiTb BHYTPEHHEN
UK BHELLHEeN.

BHYTpeHHsIA 3ajaHHas TOYka U3MEHSIeTCS C NULEBON NaHenu npubopa. 3HadyeHne BHYTPEHHEN 3afaHHOW
TOYKM SBMASIETCA 3aroMuHaembiM 3HadyeHueM. [locne BKMYEHUS MUTaHUS perynaTop HavvHaeT paboTy ¢ Tem
3Ha4YeHneM 1 C TEM BUAOM 3aaHHOW TOYKM, KOTOPOE ObINO HA8 MOMEHT OTKMHOYEHNS.

BHelwHsaa 3agaHHas TOYka perynsitopa MOXeT 3aJaBaTbCsl, HanpuMmep, C BHELLHEro aHaroroBoro BxoAa
unn copmmpoBaTbCa APYrMM PyHKUMOHanNbHbIM 6rnokom. MNpu BbibpaHHOM Buae 3apaHHou Toudkm "BHELLUHAA"
BO3MOXEH TOmnbKo ee KoHTponb Ha aucnnee 3ABOAHHSA, nameHnts ee 3HadyeHne ¢ nUUEBON NaHenu perynsaropa
HEBO3MOXHO.

BHYTPEHHAA (NOKANBHAR)

3afaHHaA TOUKE
EHELWHAA
(AUCTAHUWOHHAR) Bbixog EHYTPEHHEr o 3agaTunKa
33aAaHHan Touka 3aen / | -
Hanp. exog Al2 AT
BXO[HOW CHIHAanN —

3HaueHME 334aHHON TOUKH
3aiaHue perynaropy

PucyHok 4.4 — briok-cxema ¢hopmuposaHusi BHympeHHel unu eHewHel 3adaHHOU MOoYKU
Mpoueaypa nsmeHeHUsi 3Ha4YeHUs1 BHYTpeHHen 3aaHHON TOYKN

e [1pn BbIBpaHHOM perynaTope BblbpaTbh COOTBETCTBYIOLWUM PEXUM MHONKALMN U3MEHEHUS
3aJaHHOM TOYKU.

< [3aBpa] o [1151 U3MEHEeHNs 3Ha4YeHUs1 BHyTPEHHEN (MoKanbHOM) 3aAaHHOM TOYKM HeOOX0AMMO HaxaTb
knasuwy [3aBa].

e Ha nuueson naHenun HauyuHaeT murath gucnnen 3ABOAHHA. Ha panHHom stane npwm
015.0 [< muratowem aucrnee 3ABOAHHSA, Bo3aMOXHO M3MeHeHne 3HayYeHUs BHYTPEHHEN 3ajaHHoMn
TOYKMN.
= [A] e C nuvueBoW naHenu C NOMoOLLbio knaBuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTb
= [V] HeoOXoaMMoe 3HayeHWe BHYTPEHHEW,, 3a0aHHOW TOYKW, WHAOMUMPYEMOW Ha awucnnee
3ABOAHHA.

e Ecnu onepatop Haxan knasuwy [¢'] B npouecce muraHus aucnnes 3ABOAHHSA
= [J] (npubnuantensHo 10-15, cekyHa) = perynaTop nepevaeT Ha pexum yrnpasrieHus C HOBbIM
3Ha4YeHneM BHYTPEHHeN 3aAaHHOW TOYKW.

e Ecnu onepatop He nodmeepxdaem cBOUX AelCTBUN HaxaTem knasuwm [¢] B npouecce
Muranus nHgukatopa JIyY (npubnusmtensHo 10-15 cekyHn), TO OaHHble 4ENCTBUA onepaTtopa
BOCNPVHNMAaIOTCSKaKk-HEBEPHOE AENCTBUE UNWN CMyYalHOE U3MEHEHNE 3HaYEHUS.

YpoeeHb
3awumsl

e OTO 1 NpeacTaBAseT ypoeeHb 3alyimbl OT CIly4alHOTO U3MEHEHMWSI 3HAUYEeHUSI BHYTPEHHEro
3aaaHus, uHaukaTopJlyY nepectaHeT Murate U HAYHET CBETUTLCS, @ PETYNSTOP BEPHETCH B
paboTy.C MPEXHUM. 3HaYEHMEM BHYTPEHHEN (NOKarnbHOWN) 3aAaHHOW TOUKM.

Mpumeyanue. 1pu M3MEHEHUN 3a0aHHOW TOYKU perynsatopa AevCTBYIOT PEXUMbl YCKOPEHHOTO M3MEHEHUS
3HayeHu — cm. puc. 4.2.

4.2.5 U3aMeHeHMe 3HaYeHUA ynpaBnsoLero BoO3aencTemsa

o [1NsM3MeHEHNS 3HAYEHWS YNPaBRSAOLLErO BO3AENCTBUS PErynATOp AOJMKEH HAXOAUTLCS B
PYYHOM pexume ynpasneHusi. Ecnv perynstop HaxoaMTcsl B aBTOMAaTUYECKOM pPEXMME, Ero

@ ry He0BX0aAMMO NePEBECTM B PYYHOW peXNM ynpaBneHust — cMm. pasgen 6.4.1. Mngnkatop PY Ha
NWULIEBOIN NaHenu cBeTUTCS. BbibpaH py4HoW pexvuMm ynpasneHus.

= [A] e B pyyHOM pexume paboTbl onepatop C NMUEBOW MaHenu C MOMOLLbI KraBuwl [A]
e [V] “onbwe” n [V] “MeHblue”, ynpaBnsieT BbIXOAOM perynsatopa, Tem cambiM ¢opmupyeT
3HaYeHne ynpasnsioLLero BO34eNCTBNS, NogaBaeMoe Ha UCTIONHUTENbHbIN MeXaHU3M Yyepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbI BbIXO4, B 3aBUCUMOCTU OT BblGpaHHOro Tuna
perynsitopa (CM. napamMeTpbl COOTBETCTBYHOLLErO YHKLMOHANLHOro 6roka perynvpoBaHus).

BUXig
e 3HayeHue BbIXOOAHOTO curHana B % (B 3aBMCMMOCTM OT BbIOPAHHOM CTPYKTYpbI
perynsaropa) uHanumpyetcsa 3HadeHme Ha aucnnee BUXIO:
- BbIXO[JHOrO aHanoroBoro curHana,
- 3Ha4YeHue BblAaBaeMoOn MOLLHOCTY Ha BbixoaHble kntoun BOJIbLUE-MEHBLUE,
- BHELLIHWIA CUrHan NoroXeHUss MexaHnama.
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o [py M3MEHeHWUN 3HaYeHWs yNpaBnsioLero BO3AeNCTBMSA Nocne NepBoro Haxartusi nobon
n3 knaeuw [A] “Gonbwe” unu [VY] “MeHblie” HaunHaeT muraTe aucnnen BUXIO, nu6o
cBeToanoAHble nHAMKaTopel A unu Y, ykasbliBas TeM camblM OnepaTopy Kakon napameTp
(cvrHan) B AaHHbIE MOMEHT U3MeHsIeTCs.

e [locne OKOHYaHMSA M3MEHEHMsI 3HaAYeHUs YMpaBnSaLWEro BO3OENCTBUSA, MO OTMNYCKaHWUU
knasuw [A] “6onbwe” unu [V] “meHbie” no mucrtedenum 3-4 cekyng avcnnen BUXIO

nepecrtaeTt MuraTtb, a 3Ha4eHne BbiXxoaa d)VIKCVIpyeTCH B 3HepFOHe3aBVICI/IMOI7I namMmaTun.

Mpumeyanne. lpn nM3MeHeHUM ynpasndawwero BO34eNCTBUS peryndatopa ,D,eVICTByIOT PeXnmMbl  YCKOPEHHOIro

M3MEHEHUS 3HAYEHUN — CM. puc. 4.2.

4.3 OnepaTuBHoe ynpaBneHue nporpaMmMHbIMU 3aaaTYUKaMu

4.3.1 O6wue npasuna

[na Toro 4ytobbl BECTM onepaTMBHOE YynpasfneHne nporpamMmMHbIMU 3adaTvmkammy, koHTponnep MWK-50
pomkeH 6biTb nepesefeH B pexum PABOTA. Tak xe gormkHa ObiTb BbibpaHa naHemb»uHAMKaLumn nporpaMmMHOro

3agaTuuka — ceeTutcs uHamkatop MNPr.
B KoHTponnepe MoxHo opraHnsoBatb OoT 0 40 9 NporpaMMHbIX 3a4aT4YUKOB.

OﬂepaTVIBHOG ynpaBneHne Benetcda no VI36VIpaTeJ'IbHOMy npuHUMny: BbI6VIpaeTCFI HOMEp 1 Ana Hero
KOHTPOJTNPYHKTCA N UBMEHAKTCA HOMEpa LaroBs 3agat4yumka.

4.3.2 ®yHKUMM NULeBOM NnaHenu B pexume "Mpr"

JlnueBas naHenb nNpegHasHayeHa AN onepaTMBHOMO ynpasreHUs KOHTypamu perynmpoBaHus 1 COaepXuT
HeobXxoavMble CBETOANOAHbIE, LMMPOBbLIE MHOANKATOPbLI U KNaBnaTypy.
Jlnuesasa naHenb koHTponnepa MUWK-50 B pexnme onepaTtMBHOrO yrnpasneHus KOHTypamMu perynmpoBaHus

npeacTaeneHa Ha pucyHke 4.5.

TekyLlee 3Ha4YeHue
Ha BbIxoge 6noka Out

Bpemsi ncnonHenus wara
nporpammon

Wngukatop "Mpr" (MaHenb
NporpamMMHbIX 3a4aTYNKOB)

Knasuwu ynpaBneHus

(G EMDE

om OT

Homep nporpaMmmHoro
3agaryunka

NHAVKaTopbl PEXUMOB
vnpasneHus

Homep ncnonHsemoro
wara

PucyHok 4.5 - Jluyeeasi naHers8.pexxume ornepamugHoO20 yrpasieHus npoepaMmmHbIM 3a0amyukom

OpHopaspsagHbiWizaucnneid "Ne" — nokasbiBaeT HOMEpP NPOrpaMMHOro 3aJaTyuka, C KOTopbiM paboTaeTt

oneparop.

Ha 4etbipexpaspsagHbin avcnnen NMNAPAMETP BbiBoaUTCS Tekyllee 3HauyeHwe, nogaBaeMoe Ha BbiXop

nporpaMmMHOro 3agaTtyuka.

Ha uetsipexpa3psagHbii gucnnen 3ABOAHHA BbiBogMTcs Bpemsi OO0 OKOHYaHUSI Tekyllero Liara

nporpaMmbil.

Ha TpexpaspsaHein aucnnen BUXIO Tekywmi war nporpaMmmMHoOro sagatyumka.

TPpU,CBETOAMOAHbBIX MHAMKATOPA YKa3blBalOT, B KAKOM PEXUME HaXOAMTCS KOHTYP:
P> — nporpamMmHbIN 3apaTunk B pexume «paboTan,
'~ MporpaMMHBIV 33AaTYNK B pEXUME «nay3a,

M - nporpamMMHbIi 331aTUMK B PEXUME «CTOMY.

4.3.3 U3ameHeHMe pexxnmoB paboyero ypoBHS, YPOBHU 3alMTbl paboyero ypoBHs

Ha pa6oyeM ypoBHE BO3MOXHO W3MeHeHMe pexuMa paboTbl

(«paboTta», «naysa», «cTonm»)  —

ocylwiecTeneHue nepexona uU3 pexuma pa60Ta B PeXUM naysa, n3 pexmma naysbl B pexXum CcTton, U3 pexmma cton B

pexum paboTa 1 HaobopoT.

MmeeTcsa ypoBeHb 3alnThbl AN U3MeHeHnsa pexumoB. Ecnn onepatop He nodmeepxdaem CBOVUX AENCTBUI
Haxatmem knasuwm [¢], TO OaHHble OENCTBMS onepaTopa BOCMPUHMMAIOTCA Kak HEBEpHOe [OeincTBue wnu

crnyyaviHoe nepekroYeHve pexunma paboTbl.
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4.3.3.1 UameHeHMe pexxuma nporpaMmmMHbIX 3a4aTYNKOB

Pexum pa60TbI NPOrpaMMHOro 3agaTyvka SBNAETCHA 3aroMuHaembiM cocmosiHuewm. locrne BKNoveHus
NUTaHUA perynaTtop HaxoguTcA B TOM peXumMe M Ha TOM Xe LwWare, B KOTOPOM OH HaxoguncAa Ha MOMEHT
OTKINKOYeHn4.

Bonee nogpobHo 6mbnunoTeka u onucaHwe yHKUMOHANbHbIX OrOKOB, NpeacTaBneHbl B PyKOBOACTBE MO
akcnnyatauuun NPMK.421457.005 P32.

Bbibop pexuma ynpaeneHusi - paboTta, naysa, CTon - ocyLlecTBnsieTca HaxaTtuem knasuwmn [P/A] Ha
NULEBOIA NaHenn perynsTopa ¢ nocreaywLuM HaxaTtvem knasuwm [¢].

BbiGop pexkuMa ynpaereHusi CONpoBOXAaeTCA CBeYEHNEM COOTBETCTBYIOLLErO CBETOAUOLHOIO MHAMKaTopa
Ha nuueBoV NaHenu npuéopa.

4.3.3.2 Nepexoa mexay pexmmamm

= [P/A] e [1ns nepexofa B ApYron pexum Heobxoammo HaxaTb knasuwly [P/A] Ha nuueBor naHenu
perynsTopa.
[ | IMpu 3TOM HauHeT MuraTh oauH n3s uHavkatopos P, || unu ML
= [d] [ns nepexoga B TOT MMM UHOW PEXMM HYXXHO MpUIMUraHvn COOTBETCTBYIOLLEro MHAUKaTopa

noaTBepanTb ero knaeuwen «Beigy.

YpoeeHb e Ecnu onepatop He Haxan knasuwy [¢'] B npoLecce MUFAHWS OOHOTO M3 MHOWMKATOPOB —
3awumsl ukcayus 8biIbpaHHO20 pexxuma He NPom3onaerT.

4.3.4 U3meHeHMe iara nporpaMmMHOro 3agartymka

[nsa Toro 4to6bl M3MEHUTL LWar NporpaMMHOro 3agatymka, KoHtponnep MUK-50 nomxeH 6biTb NnepeBeneH
B pexum PABOTA. Tak xe gomkHa OblTb BbiOpaHa NaHenb WHAWKauuM nNporpaMMHOro 3agaTyMka — CBETUTCS
uHavkatop Mpr. Ha gucnnen BUXIA BbiBoanTCA HOMEpP TEKYLLEFRO Liara NporpaMMHOro 3agaTtyuka/

LWar nporpaMmHOro 3agatyMka SBNSAETCA 3anoMuHaeMbiM 3HadeHueMm. [locne BKMYEHUS NUTaHWUS
NporpamMMHbI 3agaTynk Ha4dMHaeT paboTy € TOro Lwara Ha KOTOPOOM ObIfIo HA MOMEHT OTKITIOYEHUS.

Mpoueaypa M3MeHeHUs Wwara NPorpamMmMHOro 3agaTtymka

o [pn BbIGPAHHOM COOTBETCTBYIOLEM PEXUME MHAMKALUMKN BbIOpaTh UHTEPECYIOLLMI HOMED
nporpammHoro 3agatymka(1-9).

* [3aBa] e [1ns M3MeHeHUsihHOMepa Lwara NporpammHOro 3afatyvMka HeoGXOAUMO HaxkaTb KraBuLly
[3aBa].

e Ha nuueBon naHenu HadnHaeT muratb ancnnen BUXIA. Ha gaHHOM aTane npy muratooLiem

aucnnee BUXIA BO3MOXHO M3MEHEHME 3HAYEHUS BHYTPEHHEN 3a4aHHON TOUKM.

e C nuueBoi naHenu c nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTb
HeobxoauMbIN Lwar, nHauumpyemon Ha agucnnee BUXIA.

e 'Ecrin onepatop Haxan knaeuwy [¢'] B npouecce muranna gucnnes BUXILO - 3agaTtymk

= [¢] nepeiiaeT/Ma BbIGPaHHbIN Luar.
YpoeeHb e Ecnu onepaTop He nodmeepxdaem CBOUX AEWCTBUI HaxaTuem knasuwm [¢] B npouecce
3awumsl Muranns uHamkatopa BUXIA To nepexon Ha BeIGpaHHbIV Liar He Npou3onaeT.

4.4 OnepaTt1BHOe ynpaBrneHue naHensiMmn oTobpaxeHus napameTpoB, 3aaHHbIX
nonb3oBaTenem(nonb3oBaTenbcKas naHenb)

4.4.1 O6wue npaBuna

[nsa Toro 4yToObl BECTU OnepaTMBHOE YMNpaBrieHUE MONb30BaTENbLCKMMU NaHensiMu, koHTponnep MWK-50
OorkeH ObiTb NnepeBeaeH B pexxum PABOTA. Tak xe gomkHa 6biTb BblOpaHa nonb3oBaTenbckasi naHesnb — CBeTUTCA
nHgmkaTop IHA.

B koHTponnepe MoXxHo opraHunsoBatb oT 0 40 9 Nonb3oBaTeNbCKUX NaHeNeun.
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4.4.2 ®dyHKUUM NULEeBON NaHenu B pexume "lHg"

JlnueBass naHenb npegHa3HadyeHa QA5 OMNEPaTVBHOIO YNPaBfeHUS W COOEPXKMT HeobxoduMble
CBeTOAMOAHble, UMPOBbLIE MHAMKATOPbI U KNaBuaTypy.
Jlnuesaa naHenb koHTponnepa MWK-50 B pexume onepaTtMBHOMO YMpasreHus MNonb3oBaTeNbCKUMM
naHensMun npeacraBneHa Ha pucyHke 4.6.

3HayeHune, nogaBaemMoe Ha
cBoncTBo Ne9
dyHKUMOHanbHoro 6rnoka

3HayeHune, nogaBaemMoe Ha
cBoncteo Ne10
dyHKUMOHanbHoro 6rnoka

3HayeHne, NnogaBaeMoe Ha

—
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Homep naHenu nHaukaumm

Wupukatop "lHg" (MaHenb
WHOMKaLUN)

Knaeuwin ynpasneHus

ceoncTeo Ne11
dyHKUMOHanbHoro 6noka

PucyHok 4.6 - Jluyesasi naHesb 8 pexume oriepamueHoO20 yrpaesrieHus rnofib308ameribCKUMU naHensamu

OpHopaspagHbii guennen "Ne" — nokasblBaeT HOMEpP NaHenu UHAuKauum, ¢ KotopeiM paboTtaeT onepaTop.

Ha yeTtbipexpaspsagHein aucnnen NMAPAMETP, SABOAHHA u TpexpaspsagHein BUXIL BeiBOAWTCA TekyLme
3HaYeHUs1 CBSA3HbIX MapaMeTpPOB.

4.4.3 ameHeHMe 3a4aHHOM TOUYKU NONb30BaTeNNbCKOM NaHenu

3agaHHas Touka (PyHKUMOHanNbHOro ©Onoka [ONb30BaTENbCKOM MaHenu SABMSEeTCa  3arnoMuHaembiM
3HayeHueM. locne BKNOYEHUs NUTaHusa BroK MHAMKaUUKM HauuHaeT paboTy C TOM TOYKOM, YTO U Obina Ha MOMEHT
OTKIMIOYEHNS.

Mpoueaypa naMeHeHUs 3a4aHHOW TOUYKU NOJIb30BaTEeNIbCKOW NaHenun

o [pu BbIGPAHHOM COOTBETCTBYIOLLEM PEXUME MHAMKALMKN BbIOpaTb UHTEPECYIOLMI HOMEP
nonb3oBaTenbCKoON naHenu (1-9).

< [3aBa] o [1ns n3ameHeHus1 3a0aHHOM ToYKM HeobxoamMmo HaxaTb knasuwy [3aBa].
51 e Ha nuuesoli naHenn HavymHaeT muratb aucnnen 3ABOAHHA.
0004 <
e C nvueBon naHenn ¢ fnomollbio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHoBUTb
= [A] HeobXxoaANMBbIN BbIXOA,.
= [V]
= [&] e Ecnn onepatop Haxan knaeuwy [¢'] B npouecce muranus gucnnes SABAOAHHSA — Bbixog

UBMEHUTLCA Ha TOT KOTOPbLIN ObIn 3agaH.

4.5 OriepaTUBHOE ' ynpaBrieHMe MaHensiMu KOHTPONsi BXOAOB W BbIXOOOB
PYHKLMOHanNBHbLIX GrI0KOB

4.5.1 OOwue npaBuna

Ons Toro 4tobbiyNpocMOTpeTb BXoA4 Wnv yHKUMOHanbHOro 6noka, koHTponnep MWK-50 porkeH 6biTh
nepeseneH B pexum PABOTA. Tak e AomkHa ObiTb BbiOpaHa COOTBETCTBYHOLLASA NaHenb MHAUKALUM — BXOOO0B UM
BbIXOA0B (DYHKLMOHASBHBIX 6110KOB — CBETUTCS MHAMKaTOp Bx unu Bux.

4.5.2 ®yHKUMM NULeBOM NaHenu B pexume "Bx" unun "Bux"

JinueBass naHenb npefHasHavyeHa pAns  OMepaTMBHOIO YMpaBfeHUs U COAEPXUT Heobxoaumble
CBETOANOAHbIE, LMGPOBLIE MHOUKATOPLI U KNaBuaTypy.

JIlnueBas naHenb koHTponnepa MUWK-50 B pexume uHAMKALMM BXOOHbIX WM BbIXOOHbIX CUrHanoB
yHKUMOHanNbHbLIX 61I0KOB NpeacTaBrneHa Ha pucyHke 4.7.
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Homep dyHKLMOHaNbHOro
6noka

MIKFOA

MAPAMETP.

WHaukaTtop "Bx" (Bxogpl
(PYHKUMOHanbHbIX 6110KOB)

E3EE]

Homep Bxoaa

Wnaukatop "Bux" (Beixoabl
hyHKUMOHaNbHBLIX 6110KOB)

dyHKUMoHansHoro 6noka

Knasuwwmu ynpasneHus

3HayeHve napameTpa,
KOTOPbIN NPUXOANT Ha
BblIGPaHHbIN BXOA
dVHKUMOHansHoro 6noka

PucyHok 4.7 - Jluyeeas naHesb 8 pexume UHOUKaUUU 8X00HbIX UIU 8bIXOOHBIX NapamMempoe (yHKUUOHabHLIX 6/10K08

YeTbipexpaspagHeii aucnnen NAPAMETP, B 4acTHOCTM nepBbix 2 paspsia UHAMKAUMK yKasbiBaloT Ha
Homep dyHKUMoHansHoro 6noka, a 3,4 paspsabl HAa HOMep BXOA4a WY BbiXoAa 3TOro (pyHKuMoHanbHoro 6noka,
KOTOPbIV HY>XHO nHamumpoBaTb. Ha ancnnen 3ABOAHHA BeiBoagnTCS TEKyLlee 3HadeHne BXOLHOro napameTpa.

4.6 OnepaTMBHoe ynpaBeneHue naHenb KOHTPONA U ynpaBneHnsa napamMmetTpamu

PYHKUNOHaNbHbIX 6110KOB

4.6.1 O6wue npaBuna

[ns Toro 4ytobbl NPOCMOTPETL UNN pefakTUpoBaTb NapameTp pyHKuMoHansHoro 6noka, kKoHTponnep MUK-
50 pomkeH 6bITb NepesefeH B pexum PABOTA. Tak xe gomkHa Bbitb BbibpaHa naHenb MHAMKaLUM napameTpoB
yHKUMOHaNbHbIX 6rokoB — cBeTuTca mHAmkatop MNPM..[lapamerpy, KOTOPbIN HY>XHO OTpedakTMpoBaTb, Takke
HY>XHO NPUCBOUTL hnar paspelleHns nporpammupoBanus Bpexume PABOTA (cm. n. 5.2.1.4) - dnar «Pch» npwu

nporpaMmmMmmpoBaHnn U3 NporpaMmMHOro naketa «AJ'Ib(ba».
4.6.2 JlnueBas naHenb

JINInuesas
CBETOANOAHbIE, UMdPOBbLIE MHAMKATOPbI U KNaBUaTypy.

naHenb npeaHasHa4deHa (AanAa  OonepaTtMBHOIO ynpaBneHuAa W COAEPXKUT Heobxoaumble

JlnueBasa naHvenb koHTponnepa MWK-50. B pexume vHOvKaumMm napamMeTpoB YHKUMOHANbHbLIX OrokoB

npeacTaeneHa Ha pucyHke 4.8.

Homep dyHKUMOHaNLHOTo
fnoka

(MapameTpbl

Wngukatop "Mpm"

hyHKUMOHaNbHBLIX 6r10KOB)

Homep napameTpa

Knasuwm ynpaeneHus

hyHKUMOHanbHoro 6roka

3HayeHne napameTpa
(hYHKLUMOHaNbHOFQ Br1oka

PucyHok 4.8 - Jluyesas naHesnb 8 pexume UHOUKayuu rnapamempos yHKYUOHaIbHbIX 6510K08

YeTtbipexpaspsaaHbii gucnnen NMAPAMETP, B yacTHOCTM nepBbiX 2 paspsaa MHAMKAUMKU yKasblBaloT Ha
HoMep byHKLUMOHanbHoro 6noka, a 3,4 paspsiabl Ha HOMep napameTpa (PyHKUMOHaNbLHOrO Groka, KOTOPbLIN HYXHO
UHOMUMpOBaTb unu pepgaktupoBatb. Ha pgucnnerr 3ABOAHHA BbiBoguTcs Tekyllee 3HadeHWe BblIGpaHHOro

napametpa.

4.6.3 U3ameHeHune BbIOpaHHOro napameTpa yHKLMOHaNbLHOro 6noka

MapameTp beHKLIMOHaJ'IbHOFO Onoka siIBNsieTcs 3arnoMuHaeMbiM 3HaqyeHueM. Tocne BKMYEHUS NUTaHUs

6ok HauMHaeT paboTy C TEM e NapaMeTpoM, YTo ¥ Bbin OTPEeAaKTUPOBaH HA MOMEHT OTKITHOYEHMS.



https://lizantan.com/shop/programmiruemyy-logicheskiy-kontroller-mik-50

8-800-511-09-43
mlizantan@yandex.ru 41 LIZANTAN.COM

Mpoueaypa nameHeHUss napameTpa (PyHKLUMOHANbLHOro 6r10kKa

e [pun BbIGPAHHOM COOTBETCTBYIOLLEM PEXMME MHAWMKALMM U PeaakTUpOBaHWs NapamMeTpoB
yHKLUMOHAnNbHBIX GrokoB. BbiGpaTe HeobXxoauMbIi HOMEpP (hyHKLMOHAMNbHOrO 6roka u
HoMep napameTpa, KOTOpbI HyXXHO OTPELaKTUPOBaTh.

= [A] e C nmueBoV naHenu ¢ nomolubio knasuw [A] “Gonbwe” n [V] “MeHblue”, ycTaHOBUTb
= [V] HeobxoanMoe 3HavyeHve napameTpa pyHKUMOHanbLHoro 6noka.
= [¢] e Ecnu onepatop Haxan knasuLuy [¢'] — BbIxoq U3MEHUTCS Ha TOT, KOTOPLIN Bbin 3aaaH.

4.7 KoHTpOnb owunbok

4.7.1 O6Lwee Ha3HaYeHue

KoHTtponnep MUK-50 ocHaweH dyHKuMen onpepeneHvs owmboK, npu BO3HWKHOBEHWW KOTOPbLIX MuUraet
unHaukatop MeHi «Owy», Ha [aHHOM YPOBHE MEHI0 €CTb BO3MOXHOCTb MPOCMOTPa TWMa M Koga oLwwnbku
HeucnpaBHocTel (cM. Tabnmuy 5.6.2).

4.7.2 ®YHKLUMM NULeBON NaHenu B pexume "Ow"

JlnueBasa naHenb npegHasHaveHa Ans onepaTMBHOrO OBHapyXeHWs ownboK ¥ coaepxuT HeobxoduMble
CBETOANOAHbIE, LMMPOBbIE MHAMKATOPbI U KNaBuaTypy.
Jlnuesas naHens koHTponnepa MUK-50 B pexvime onepaTMBHOIO yrnpasneHus npeactasneHa Ha puc. 4.9.

P—

KonnyecTtBo oLimbok
| 28 VIIKFPOA
N:upmsw Kon owimnbkun

| Homep owwmnbkm WHavkaTop "Ow" (Owmnbku

B pabote)

| Tun owmndkm

Knaeuwnm ynpaBneHus

PucyHok 4.9 - Jluyesas naHesb 8 pexxume UHOUKayuu owubok

YeTtbipexpaspsagHbii gucnnend NMAPAMETP, B yacTHOCTM nepBbix 2 paspsaa MHAMKAUMKU yKasblBaloT Ha
Konunyectso owmnbok, 3,4 paspsgbl Ha 'Homep BblOpaHHon owwnbku. Ha gucnnen 3ABOAHHA BbiBOAMTCS TMN
BblIbpaHHOM owmnbku, a Ha ancnnev BUXI[ ko owmnbkn (nv B pexvmMe nporpammmnpoBaHus napameTp 6.04).

[aHHOoe MeHIo NpeaHa3HaY€Ho: TOMNbKO AN MHAMKALMN TUNa n koaa oLWnbKku.
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5 MporpamMmmunpoBaHue, HACTPOMKa U KOHTPOJb

5.1 lluueBas naHenb B pexume nporpaMmmMmmpoBaHust

[ns TexHonormyeckoro NPorpaMMMpoBaHuUs, HAaCTPONKN U KOHTpons KoHTponnepa MUK-50 ncnoneaytotes
WHAMKaTOPbI U KNasuLWn NIMLEBOW NaHenNw.

JlnueBas naHenb KoHTponsniepa MUK-50 B pexxume nporpaMMupoBaHUs M HACTPOWKW MpeacTaBfieHa Ha
pucyHke 5.1.

WHavkaumst napameTpoB
IMNe1 n MNe2

Howmep ypoBHs
nNporpaMMmMpoBaHUs

T—

Knasuiia oTMeHbI
BbINOMHAEMbIX AENCTBUI

MHoukaums napameTpa
[MNe3

Knasuiun nameHeHus
3HadYeHus napameTpa

WHavkaums napameTpa
MNe4

Knasuwn nsmeHeHus
YPOBHS NPOrpaMMmnpoBaHus

Knaeviwa noatsepxaeHus

Knasuwa ans nHeepcum BbINOMHAEMbIX AENCTBUN

BXOAHOro curHana npwm
HacTpOWKe CBsA3el

PucyHok 5.1 - Jluyesas naHernb koHmposinepa MUK-50 8 pexxume npoepamMmupogaHusi
5.1.1 UupukaTopbl u gucnnen

CeeToaMoAHble MHOMKATOPbI CUrHanNU3upyloT o PEXUMeE paboTsl, BbIGpaHHOW npoueaype v owwmnbkax. Ha
UM POBbIE CEMUCErMEHTHbIE MHANKATOPbI BLIBOASATCA HOMEPaW 3HAYEeHVsI NapaMeTpoB.

Oucnnen Ha3HayeHue gucnnesi B peXxuMe nporpamMmmMmmpoBaHus

o KAHAI (Ne) MHaouumpyeT HoMep ypOBHS IporpamMMUpoBaHus.

e NAPAMETP MuauumpyeTt Homep BbIGpaHHOro napamerpa.

e 3ABOAHHA MHavumpyeT 3HadeHne napameTpa,nporpaMmMmMpoBaHus Unu KoHUrypawumu.

e BUXIAO Ha gaHHbIn gucnnen BblBOAATCA 3HAYEHMSA BCNOMOraTeNbHbIX NapaMeTpoB.

UngukaTtop Ha3HauyeHue nHagukKaTopa B pexume NporpaMmmumpoBaHus

o P CeeTtuTCH, ecnu koHTponnep HaxoauTes B pexume NMPOrPAMMUPOBAHUE.
He cBeTuTEA, €cnu.KoHTponnep Haxoautcs B pexume PABOTA.

e OT MHauumpyeT Hamnyne 0TKasos.

e OLL WHovumpyeT Hanmumne owmnbok.

5.1.2 KnaBunartypa

KnaBuwun ucnonb3yloTcs Ans Bblbopa YpPOBHSA MPOrpamMMUpPOBAHWS, PEXWMOB, [Ans  WU3MEHEHUs
napameTpoB, 3anycka TeCTOB U T.4.

KnaBuwa nnu HasHayeHue KknaBul B peXxume nporpaMmMmupoBaHus
KOMGUHauus

Kom6uHauus Mcnonb3yeTtca Ansg nepexofa B peXxvM NporpaMMUpOBaHus.

Knaswiu O nepexope B pexum NMPOrPAMMUMPOBAHWE cBugeTtenscTByeT cBeveHve nHaukaTopa lMP.
[43¥] MeHio + lMpu aTOM B pexume NporpaMmmMupoOBaHns (PyHKLMOHAanNbHbIE OMOKM He BbIMOMHAIOTCSA U
[NekH 4] B KOHTpONfepe MOXHO W3MEHsiTb BCe 3anporpaMMUpPOBaHHble napameTpbl, 6noku,

KOH(Urypaumio, KOHCTaHTbI U T. 4.

KomO6uHauums Wcnonb3yetca ans nepexona B pexum PABOTA.
Knasuwu Mpn nepexoge B pexum PABOTA nHgukaTop MNP racHeT u 3acBeTtutcsa nngukatop Pb.
[£3¥] MeHio + B pexume paboTbl MOXHO KOHTPONMMPOBAaTb CUrHamNbl WU MNapaMeTpbl, HO HUKakue

[Neku 1] napamMmeTpbl KpoMe KOIPULMEHTOB N3MEHATL HENMb3S.
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e [¢¥] MeHio B pexume TMPOTPAMMUPOBAHUWE paHHass knaeBuwa BbINOMAHAET (YHKUMIO  OTMEHbI
BbIMOMHEHHbIX 4ENCTBUIA, onepaLmn.
«[t¥] MeHIo» — KnaBulua OTMeHbl. HaxaTtue 3Ton KnasulumM cOpackbiBaeT BbI3BaHHbIE
napameTpbl, OCTaBMsAs Ha OMChnee Nullb nepsblit napameTp. Ecnv knasuwa «[4¥] MeHo»
HaXkumaeTcst 40 nocrefHero Haxatust knasuwmn «[¢'] Beig», ycTaHOBMeHHble napaMeTpbl B
namsTb He BBOAATCA.

¢ [¢'] Beig Knasuwa npegHasHaveHa AN MOATBEPXKAEHUSA BbIMOMHAEMbIX AENCTBUIA, onepauvMn u ans
duKcauMm BBOAUMBLIX 3Ha4YeHuWn. Hanpumep, duKkcaums BBoAa W3MEHEHHOro 3HaveHus
napameTpa, a TaKke NpoABWKEHNE NO YPOBHAM NPOrpaMMUPOBaHNS U T.N.

«[¢] BBia» — knaBulLa MMeeT OBOMHOE Ha3HauyeHWe: oHa UCTonb3yeTcst Ans Bbibopa
HY)XXHOro napameTpa v Ans BBOAA YCTAHOBIIEHHbIX MapameTpoB B NamsiTh. B kaxaon onepaumm
Mo NPOrpaMmmMmnpOBaHNIO, HACTPOMKE N KOHTPOSIIO UCMONb3yeTCsl HEeCKONbKO MapameTpoB. Bbi3os
3TUX NapaMeTpoB Ha [AWCNIIeN OCYLECTBMAETCA MOCrneaoBaTenbHO: MPU KaXOOM Haxatuu
knaeuwmn «[<¢'] Beia» Ha COOTBETCTBYIOLIMI AWCMNEN BbI3bIBAETCS O4YEPeaHOW) napamerp,
y4YacTBYIOLWMIA B AaHHOW onepaumun. JTOT napameTp npu HeobxoaUMOCTU, MOXET N3MEHSATBLCA C
nomMoLLbto Knasu «[Al», «[V]».

Mocne Toro, kak Bce napameTpbl, y4acTByoLMe B AaHHOW-NpoLieaype, 6yayT Bbi3BaHbI
W ycTaHoBneHbl, ouvepedHoe (nocnefHee HaxaTtve knaBuwu «[¢] Beig» cbpacbiBaeT
BbI3BaHHbIE MapameTpbl.

Kpome Toro, B pexume nporpaMmmMpoBaHus 3To flocnefHee Hakatue knasuwmn «[&]
BBig» BBOAMT yCTaHOBNEHHbIE NapaMeTpbl B NamMATb.

o [NekH 1] Mcnonb3syeTtcsa AN usMeHeHUs Homepa YPOBHS MEHIO B CTOPOHY YBENUYEHNS.

o [NekH 4] Mcnonb3syeTcsa Ang UsMeHeHnss HoMepa YPOBHS MEHIO. B CTOPOHY YMEHbLUEHUS.

e [3aBA.] Mcnonb3yeTca Ansg MHBEPCMU BXOAHOTO CUMrHana npu KOHMUrypupoBaHum CBa3en Ha ypoBHe 3.

o [A] 3Hau. KnaBuwa "6Gomnbwe". lNpn kaxgom HaxaTuh 9TON KA@BWLWM OCYLLECTBNAETCA YyBennyeHue

3Ha4YeHnss n3aMeHsiemoro napametpa. [pu yoepXxnsaHum 3TON KNaBULUM B HAXaTOM MOSI0XKEHUN
yBenuyeHune 3HaYeHU NPONCXOANT HEMPEPLIBHO.

e [V] 3Hau. KnaBuwa "meHblie". [py kaxgom HaxaTUM»3TOM KNaBuLLUM OCYLLECTBMSETCA YMeHblUleHue
3HayeHUs1 u3MeHsieMoro napameTpa. flpu. yaepXuBaHUM 3TOM KNaBULLM B HAXATOM MONOXEHUN
YMEHbLUEHNE 3HAYEHUI MPOUCXOOUT HENPEPBIBHO.

Mpumeyanue. lNpu M3MeHeHUM 3HaAYeHMI napameTpoB LOEWCTBYIOT PEXUMbI YCKOPEHHOTO W3MEeHEeHWs
3HayeHu — cm. puc. 4.2.

5.1.3 Pexxum nporpaMmmuMpoBaHusi 1 paboTbl

KoHTponnep MoxeT HaxoauTbCst B OAHOM U3 BYX peXuMoB: nporpammupoanus (MP) nnu pabotel (PB). B
pexvme nporpamMmMnpoBaHns NporpammaskoHTponsiepa He paboTaeT. B aTom pexmme coCTosiHUE BCEX €r0 BbIXOA0B,
TanMepoB, CYETYNKOB U S4EEK HAKOMAEHUA 3aMOPOXKEHO, a HAa NULEBON NaHenu ceetutcsa nHgukartop MP.

B pexume nporpamMMmpoOBaHMA 'MOXHO WM3MEHATb BCE MapameTpbl, Kak KOHTponmnepa B LEeNoM, Tak U
PYHKLUMOHAmNbHbIX 6M1OKOB.

B pexvme paboTbl cBeTUTCA CBeToanoaHbii unankatop PB (MNP He ceBeTutcS).

B pexume paboTbl KOHTPOSNep BKMO4YeH B pexum ynpaenenus. lMpu nepexoge B 3TOT pexum paboTa
KOHTpONnnepa HaynHaeTCs C TOFO COCTOSIHUSA, B KOTOPOM OH Haxoguncss B MOMEHT nepexoda B PexuMm
nporpaMMMpoBaHus (3TO BEPHO NULLb Anst TOW YacTu CTPYKTYpbl OyHKUMOHaNbHbLIX 6/10KOB, KOTOpasi He MeHsNachb B
pexvme nporpaMmypoBaHus).

B pexvme paboTbl MOXHO KOHTpONMpoBaTb NapameTpbl U CUrHanbl, a Takke U3MeHSATb KO3UUNEHTI.
Mpn nepexoge us, pexvma, «NPOrpamMMUpPOBaHNE» B PEXUM «paboTa» KOHTYypbl PErynMpoBaHuS BKIHOYAOTCHA B
paboTty 6e3ygapHo.

Mpu HannuuK OTKa30B B KOHTPOMMEpPe HEBO3MOXHO NEPENTU B pexmm paboTbl KOHTPONIepa A0 MOJTHOro
YCTPaHEHUS OTKa30B.

5.2 TexHonoru4yeckoe nporpaMmmMmpoBaHue U TeCTUpoBaHue

5.2.1 MNpouenypa nporpammmpoBaHus

Bbizos pexuma NMPOTPAMMWPOBAHUME 3awuuieH naponem u ocyulectBnsetcs uns pexuma PABOTA
ANnTenbHbIM, Gonee 3-x cekyH/, HaxaTueMm KoMBuHaumm knasu  MeHio + [NekH 4].
Mocne atoro Ha aucnnen MNMAPAMETP BbiBogatcsa cumeonbl "PASS" — BBog napons. Ha gucnnen
3ABAHHA BeiBOAUTCA MuratoLlee 3HavyeHne napons: «0000».
C nomoLubio Knaeuwn A BBecTM naponb: «0002» 1 KpaTKOBPEeMeHHO HaxaTb knasuwy [¢].
Ecnu naponb BBeaeH He 8epHo — npubop nepenget B pexum PABOTA.
Ecnu naponb BBeAeH 8epHo - To Npubop nepenaet B pexum NMNPOMPAMMUPOBAHUE.
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Ha nepexopa B pexum NMPOMPAMMUPOBAHUA ykasbiBaeT cBeTawmincs nHaukatop MNP.

B pexvme nporpammupoBaHuMs 3agalTcs  BCe MporpaMMupyeMble  napameTpbl  KOHTponnepa,
onpegensiiowne ero PyHKUMOHAMbHYIO CTPYKTYPY.

OnemeHTbl MMUEBON naHenn (AUChneun, WHAWMKATOpbl, KMaBuWM) B pexume NporpaMMMpoBaHWS
npeactasneHsl B pasgene 5.1. dopmaT vHAMKaUMM uWHGOPMauMM Ha Aucnnesx npyu NporpamMMyMpoBaHAn w
TECTMPOBaHWUN NPMBEAEH Ha PUCYHKe 5.1.

B koHTponnepe vmMetoTcs BOCEMb NpoLeayp (M COOTBETCTBEHHO BOCEMb YPOBHEN) MporpaMmmpoBaHus,
KoTopble npeacTasneHbl Hwke. Kaxgasa npouegypa nporpaMMyMpoBaHus MMeEeT CBOW YPOBEHb, UHAMLMPYEMbIA Ha
auncnnee «Ne» (KAHAJT). B nocnegyowmx pasgenax npvBoauTca noapobHoe onvcaHve Kaxaon npoueaypbl
TEXHOMOrMYeCcKoro NPorpaMMMpPOBaHUS U TECTUPOBAaHWS.

CocTtosiHue gucnnes
«Ne» (KAHAI) HanmeHoBaHue ypoBHS U npoueAypbl NporpaMmMmupoBaHus
Homep ypoBHs

HacTpoiika konuyecTBa yHKUMOHaNbHbIX 6OKOB, KONMYECTBAIKOHTYPOB

1 perynupoBaHusi, NporpaMMHbIX 3a4aTYMKOB M KONUYeCTBa NOflb30BaATENbCKNX
naHenemn MHAMKauuu 1 ynpasneHus

MporpammupytoTca dyHKUMOHaNbHbIE BNoKK B Nporpamme nomb3oBaTensi, HOMep,
T1n 6roka, 6a30BbIM agpec NnapaMeTpoB M MOAUAMKATOP KONMMYECTBa BXOAOB

MporpaMmmpytoTcs CBA3M hYHKLMOHaNbHOro 6r1oka B MporpaMme nosib3oBaTens

HacTtpornka napameTpoB (hyHKLMOHaMNbHbIX OAOKOB

TecTupoBaHWe ANCKPETHBIX M aHanoroBbiX BXO4OB-BbIXOA0B, KanMbpoBka
aHanoroBbIX BXOAOB M KanubpoBka aHanoroBbix BbIXOAOB

CuctemHble napameTpsl (Bepcus 0O, ceobogHasa namMsATe nporpamm, cBoboaHasa
NnamsaTb AaHHbIX, CETEBOW agpec, CKOPOCTb CeTeBOro 0bmeHa, Tanm-ayT)

Ha paHHoM ypoBHe Npov3BOAUTCS KOHTPOSb OTKA30B Npu NporpaMmmMnpoBaHnm

Ha gaHHOM ypoBHe Npou3BoaUTCH COXpaHeHne nporpaMMbl Nonb3oBaTens, HAaCTpPoekK
¥ NapamMeTpoB B SHEProHEe3aBMCMMON NAMATU KOHTponnepa

0N OO | OB~ WDN

5.2.1.1 Hactpouka konu4yecTBa 6110KkoB

Ha paHHOM ypoBHe nporpammupoBaHus YCTaHaBn1BaeTCsy HE06X0aAMMOE KONUYECTBO (PYHKLMOHAMbHBIX
6OKOB, KONMMYECTBO KOHTYPOB PErynupoBaHusi (PErynsiTOPOB); KOMYECTBO NPOrpaMMHbIX 3a4aTyYMKOB, @ Takke
KONMYECTBO NOMb30BaTENbCKUX NaHenen nHanKauUMmn 1 ynpaBneHus.

Tabnuya 5.1 — [pozpammuposaHue KOHMpPoIepa

”"“l?:fl:ﬁ”” Ovcnneit NAPAMETP Ovcnneit Ovcnneit
Homep ypoBHs 1-i1, 2- paspan 3-i, 4-i paspsn 3ABOAHH BUXIA
00 ...99 00...09 0000 ... 0009 000 ... 009
1 KonnyecTtso Konnyecteo KonuyectBo KonuyecTtso
(PYHKLMOHARBHbIX KOHTYpOB NPOrpaMMHbIX MOMb30BATENBCKUX
6roKOB perynupoBaHus 320aTYNKOB naHeneii

Mocne BBOAa BbILIENEPEYNCHEHHOW WHAOPMaUMM B KOHTponnepe OpMUMPYeTCs WCMONMHUTENbHBIN
NporpaMMHbIA  MOAYMb MPOrpamMmbl/MOMb30BaTENS, 3arpyXeHHOW C KOMMbioTepa WM BBEOEHHOW C nepegHen
naHenw.

Mpwn BBOAE 3HAYeHUsA «00» B 1-m n 2-m paspsge aucnnes NMAPAMETP npoussBoguTcs ounctka nporpammbl
nonb3oBaTens.

BHumaHue! laHHyto onepaumio Heo6x0ANMO BbINOMHUTL NEPes 3anMcbio HOBOW NPOrpamMmbl B KOHTPOMMeEp.

Mpv BBOAE NapameTpoB  AaHHOrO YPOBHS BO3MOXHO CBeveHue mHaukatopa otka3 OT, B gaHHOM cnyyae
Heobxo0AVMO NPOBEPUTL NPaBUIIBHOCTL MPOrPaMMMUPOBAHNS PYHKLMOHaNbHbLIX BI0KOB, NPOrpaMMMpoBaHVe CBA3EN
6roKOB, YCTAHOBKY W HACTPOWKY napameTpoB, Ui NOATBEPAUTD eLle pa3 BCe 3HaYeHUSA JaHHOTO YPOBHSI.

5.2.1.2 NMporpammMmupoBaHue (pyHKLMOHaNbHbLIX 65TOKOB

Ha naHHOM. ypoBHe nporpammupyeTtcst Homep yHKLMOHansHoro 6rioka B nporpamme nosnb3oBaTtens, Tvn
6noka (cornacHo 6uBnuoTeke yHKLUMOHarbHBIX 6roKoB), 6a30BbLIN agpec NapamMeTpoB U MoaMMUKaTOp KonuyecTsa
BXOAOB W/Vnu napameTpos.

Tabnuuya 5.2 — lNpoepammuposaHue KoHmporepa

‘u"‘:,?:ﬁ:;.‘lm» Ovcnneit MAPAMETP Ovcnneit Avcnneit
Homep ypoBHs 1 = = = 3ABOAHHA BUXia
-1, 2-1 paspsag 3-1, 4-n paspsag
00 ...99 00...99* 0000 ... 0300 001 ... 012 **
2 Howmep Groka Twn 6noka BasoBbii agpec MoaudukaTtop
napameTpos KosfimyecTsa BXOAOB
1 NapaMeTpoB.
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* CM. 61MbnuoTeky dyHKLMOHaNbHbIX GrOKOB.
** insi 6NOKOB, KOTOPbLIE HE MMEIT MoaudukaTopa, 3ToT napameTp Bcerga paseH 001.

5.2.1.3 NMporpammupoBaHue cBs3en

Ha gaHHOM ypoBHe NporpamMmmmpyroTcst CBA3W (pyHKLIMOHanNbHOro 6roka B NporpaMme nosnb3oBaTens.

Tabnuya 5.3 — lMpoepammuposaHue KoHmpoepa

n"";:ﬁ:}]"” Oucnneit NAPAMETP ncnneit [ucnneii
3ABOAHHA BUXI
Howmep ypoBHs 1-it, 2- pas3psag 3-n, 4-n paspag A A
00 ...99 01..99* 0000 ... 0099 01... 12* unn
3 -0, -12 **
Howmep 6rnoka Homep Bxoaa Homep 6rioka HomepBbIxoga **
* 00...N — Bce BxoAa 6nokos ( N — BxogoB)
(N+1) ... (N+M) — Bce cBoucTBa 6noka ( M — cBoicTB).

B kaxxgoro 6noka gomkHbl ObITb CBSAA3aHbI BCe BXOA4a, UHaYe byaeT BblaaBaTbCs curHam otkasa (otka3 Ne6 —
He TMOAKIIOYEHHBIN BX0A). Takke MOXHO CBsi3biBaTb W CBOWCTBA 6noka, AMs TOro 41obbl B KaxOoM LMKNe
nporpamMMbl 3anMcbiBaTb B CBOWNCTBO AaHHOrO 6rioka 3HayeHue HYXXHOro Bbixofa Apyroro 6roka.

** Mpwn nporpamMmmnpoBaHnK CBA3EW, NOCNe BBOAA 3HA4YeHMs1 HOmepa Bbixoaa Ha gucnnee BUXIO, HaxaTue
knasuwu [3aBA.] ycTaHaBNMBaET UHBEPCUIO aHHON CBA3W, YTO OTOOpaXaeTCsd CUMBOITOM. «=».

5.2.1.4 Hactporka napameTpoB
Ha gaHHOM ypoBHe Npov3BOAMNTCA HacTponka napameTpoB yHKLMOHaNbHbBIX 610OKOB.

Tabnuya 5.4 — [pozpammuposaHue KOHMpPoIepa

n"",?::ﬂ;fl"g” [vcnnei MAPAMETP Avcnneit [ucnnei
Homep ypoBHs 1-i1, 2- paspan 3-in, 4-in/pa3psn 3ABOAHHA BAXIA
00 ...99 01...99 -9999 ... 9999 000, 001
4 Homep 6rnoka Homep napameTpa 3HaveHve PaspelueHue
napameTpa N3MEHEeHMs
napameTtpos *

* YcTaHoBKa JaHHOro 3Ha4YeHus pa3peLuaeTt unn3anpeLLaeTt Npon3BoaAMTL UBMEHEHNE AaHHOrO NapameTpa
B pexume PABOTA. [Ins namepeHus napameTpa Hy>XHO B pexunme paboTbl KOHTposfiepa NepenTy Ha naHenb
WHAMKALUN 1 peaaKkTMpoBaHus napameTpoB yHKLMOHanbHeix 6nokos (cm. n.6.1.2).
CoCTOsIHME AaHHOro 3HaYeHus:
000 — 3anpeLleHo M3MeHsTb AaHHbIMnapameTp B pexume PABOTA,
001 — pa3pelueHO N3MeHsATb AaHHbIM napameTp B pexume PABOTA.

5.2.1.5 TectTupoBaHue n KanubpoBKa BXOAOB-BbIXO40B

Ha paHHOM YpOBHE MNPOU3BOAUTCA TeCTUpOoBaHUE [OUCKPETHbIX W aHanoroBblX BXOA4OB-BbIXOO0B
KOHTponnepa, a Takke aBToMatTunyeckasa U py4dyHad KaJ'IVIGpOBKa aHanoroebiX Bxogos, U KaJ'IVI6pOBKa aHanorosbIX

BbIXOL0B.
Tabnuua 5.5 — lNpoepammuposaHue KOHmporepa
Oucnnen -

«Ne» KAHAN grogen NARYMETP [vcnnei 3ABAHHS Oucnnen
Homep 1-, 2-i 3-n, 4-i BUXiA
YPOBHA pa3psa pas3psaa

01 Homep Bxopga XXXX — 3Ha4yeHue BxogHoro curHana (%) 000
Tect XXXX — 3HAa4YEeHNe BXOOHOro curHana, 001
aHanoroBsblx | 01 — 1-4 Bxog 4YTO COOTBETCTBYET Havany wkanbl (%)
BX040B XXXX — 3Ha4YEeHNE BXOAHOro curHana, 002
Al1-Al8 4YTO COOTBETCTBYET KOHUY LwKanbl (%)

02 — 2-n BxoA AHanoruyHo 1-my Bxoagy

5 03 — 3-n BxoA AHanoruyHo 1-my Bxoagy
04 — 4-n Bxog AHanornyHo 1-my Bxoagy
05 — 5-n Bxop, AnanoruyHo 1-my Bxogy (ans MUK-50-16 n
MWK-50-17 - komneHcauusa TI1)

06 — 6-1 BXxof, AHanornyHo 1-my Bxogy

07 — 7-n Bxoq AHanoruyHo 1-my Bxoagy

08 — 8-n Bxoz AHanoruyHo 1-my Bxoagy
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[MpodomkeHue mabnuybl 5.5 — [NpoepammuposaHUe KOHMpoepa
Oucnnen N
«Ne» KAHAN Aucnnen NAPAMETP [ncnnei 3ABAHHS Oucnnen
Howmep 1-1, 2-i 3-i, 4-1 BUXIA
YPOBHA pa3psa pa3psg
02 Homep BbIxoga | Xxxx — u3mMeHeHue 3HavyeHns Bbixoaa (A, V) 000
Tect 01 — 1-1 BbIXOA, XXXX — CMellleHne Bbixoaa, B % 001
aHanorosbIX XXXX — KO3(PDULIMEHT ycuneHus, B eg. 002
BbIXO0B 02 — 2-1 BbIXoA, AHanornyHo 1-my BbIxoay -/-
AO1, AO2
03 Homep Bxoaa 0000 — Bxo, OTKITHOYEH 000
TecT 01 — 1-1 BXxop, 0001 — Bxoa BKIOYeH (nogaHo =24B)
OVNCKPETHbIX 02 — 2-n Bxog AHanoruyHo 1-my Bxogy
Bxogos DI1- 03 — 3-n Bxoq AHanornyHo 1-my exogy
DI3
04 Howmep Bbixoga | 0000 — BbIXxoA OTKMOYEH 000
Tect 01 — 1-1 BbIXO[, 0001 — BbIX0O[ BKINIOYEH
OVCKPETHBbIX 02 — 2-1 BbIX0O[, AHanornyHo 1-my BbIxogy
BbIXOZ,0B 03 — 3-1 BbIxog AHanoruyHo 1-my BbIxogy
DO1-DO5 04 — 4- Bbixo | AHanornyHo 1-my Bbixoay
05 — 5-1 BbIXO[, AHanorn4yHo 1-my BbIXogy
05 Homep Bxopna xxxx — CocTosiHne cumsnyeckoro BXoaa 000
AsTOoMaTudec- | 01 — 1-1 Bxopq, ABTOMaTMYecKas kanMbpoBka He npoBoauTCS
Kas
Kannbposka xxxx — CocTosiHue hmanyeckoro Bxoga 001
aHanoroBbIX ABTOMaTMYeCKasi KanMbpoBKa Ha4anbHOro
BxogoB. Al1- 3Ha4YeHus LKanbl
Al8 xxxx — CoCTosH1e hr3n4eckoro Bxoaa 002
ABTOMaTMYeCKas kannépoBka KOHEYHOTO
3HaYeHUs LIKanbl
02 — 2-n BxoA AHanoruyHo 1-my Bxoagy
03 — 3-n BxoA AHanornyHe. 1-my Bxogy
04 — 4-n Bxop, AHanornyHo 1=my Bxoay
5 05 — 5-n Bxop, AHanoruyHo. 1-my Bxogy (ans MUK-50-16 n
MWK-50-17 - komneHcaums TI)
06 — 6-n Bxof, AHanornyHo 1-my Bxoay
07 — 7-n Bxof AHanoruyHo 1-my Bxoagy
08 — 8- BXon, AHanornm4Ho 1-my Bxogy
06 Homep Bxopna xxxx — CocTosiHne cumanyeckoro Bxoga 000 — He
Py4yHas 01 — 1<wBxon Py4Has kannbpoBka HayanbHOro 3Ha4YeHUs COXpaHATb
kanmbpoBka LKansl 001 -
Ha4yanbHOro COXpPaHUTb
3HayeHus 02 — 2-n Bxog AHanornyHo 1-my Bxoagy
LKanol 03 —3-;1.Bxon, AHanoruyHo 1-my Bxogy
aHarnoroBbIX 04 — 4-n'Bx0s AHnanoruyHo 1-my Bxogy
BxopoB Al1- 05=5-i1 BXO AHarornuHo 1-my Bxogy (anst MUK-50-16 1
Al8 MWK-50-17 - komneHcaums TI)
06 — 6-n Bxoz AHnanoruyHo 1-my Bxoagy
07 — 7-n Bxoq AHnanoruyHo 1-my Bxoagy
08 = 8- Bxop, AHanornyHo 1-my Bxogy
07 Homep Bxopna xxxx — CocTosiHue cumanyeckoro Bxoga 000 — He
RyyHas 01 — 1-n Bxoz PyyHas kannbpoBka KOHEYHOrO 3Ha4YeHWs COXpaHATb
kanubposka LKansl 001 -
KOHEYHOro COXpPaHUTb
3HayeHus 02 — 2-n Bxog AHanornyHo 1-my Bxogy
LKanbl 03 — 3-n Bxof, AHanornyHo 1-my Bxogy
aHanoroBbIX 04 — 4-n Bxop, AHanornyHo 1-my Bxogy
BXxopoB Al1- 05 — 5-i Bxop AxanornyHo 1-my Bxoay (ans MUK-50-16 u
Al8 MWK-50-17 - komneHcaums TI)
06 — 6-1 Bxoz AHanoruyHo 1-my Bxoagy
07 — 7-n BXo[, AHanornyHo 1-my Bxogy
08 — 8- Bxop, AHanornyHo 1-my Bxogy
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[TpodomkeHue mabnuuysl 5.5 — [MpoepammuposaHue KOHmporepa
Oucnnen .

«Ne» KAHAN Aucnnen NAPAMETP [ncnnei 3ABAHHS Oucnnen
Howmep 1-1, 2-1 3-1, 4-i BUXIA
YPOBHs paspan paspsag

08 Homep BbIxoaa | xxxx — 3HauyeHue, NogaBaeMoe Ha Bbixog npu 000 — He
Py4yHas 01 — 1-n BbIXOA KannbpoBke Ha4yanbHOro 3HAYEeHUs LIKarbl COXpaHATb
kanubposka 001 -
Ha4anbHoro COXpPaHUTb
3HayeHus 02 — 2-n BbIXO, AHanoruyHo 1-my BbIxoay
LKanbl
aHanoroBbIX
BbIXOO0B
AO1-AO2
09 Homep Bbixopa | xxxx — 3Ha4eHue, NogaBaemMoe Ha'Bbixoa npwu 000 — He
Py4yHas KannbpoBke KOHEYHOro 3Ha4YeHUs LWKanbl COXpaHATb
kanubposka 01 — 1-n BbIXOA 001 -
KOHEYHOro COXpaHATb
5 3HaYeHus 02 — 2-n BbIxOA AHanornyHo 1-my BbIxoay

LKanbl
aHanoroBbIX
BbIXO40B
AO1-AO2
10 01 - cekyHapl 0000 — 0059 000 — He
Kanubposka | 02 - MUHyTI 0000 — 0059 COXpaHATb
Taitmepa 03 - yachl 0000 — 0023 001 -
pearnbHoro 04 - neHb 0001 — 0007 COXpaHATb
BpemMeHun Heaenun

05 - uncno 0001 - 0031

mMecsaua

06 - mecsL, 0001 —0012

07 - rog 0000 — 0099 (2000 — 2099)

5.2.1.6 CucteMHble napameTpbl

Ha gaHHom YpOBHE Npon3BoanTCA HacTpoKKa CUCTEMHBIX NapaMeTpoOB KOHTPOSiepa U KOHTPOIb owmnbok.

Tabnuya 5.6.1 — [poepammuposaHue KoHmMpoepa

Oucnnen .

«Ne» KAHAT Avcnnen NAPAMETP Icniei SABOAHHS Ovcnneii
Howmep 1-n, 2-11 3-n, 4-ih BUXIA
YPOBHSA paspsaa pa3psa

01 01 00.xx 000
CucrtemHble Bepeus MO roe: 00 — ko4 Moaenun KoHTponepa
napameTpbl XX — HOMep Bepcumn
02,He ucn.
02 01 XXXX 000
Mapametpbl | CeTesowi agpec | 0000 — 0255 (0000 — OTKMOYEH OT CETH)
CEeTEBOro 02 XXXX 000
obmeHa CkopocTb 0000 - 0012,
CeTeBOro roe:
obmeHa, 6ut/cek | 0000 — 2400
6 0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800

0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
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[MpodomkeHue mabnuyel 5.6.1 — [MpoepammuposaHue KoHmposiepa

Oucnnen N
«Ne» KAHAN Aucnnen NAPAMETP [vcnnei 3ABAHHS Oucnnen
Howmep 1-n, 2-1n 3-n, 4-n BUXIQ
YPOBHs paspan paspsag
02 03 XXXX 000
MapameTpbl | Tanm-ayT kagpa | cMm. pasgen 3.4, Tabnuua 3.1
CeTeBoro 3anpoca B CUCT.
obmeHa TakTax
04 0000 — Modbus RTU (ctaHgapt «Mwukpony») 000
MpoTokon 0001 - Modbus RTU (ctaHaapT «Modicony)
obmeHa**
05 0000 — «3-2-1-0» 000
Mopsaok 0001 — «1-0-3-2»
cnefoBaHna™™ 0002 — «0-1-2-3»
03 01 XXXX 000
Pecypc CBobogHas 0000 — 0200 *
cucTeMbl namsTb
nporpamm
6 02 XXXX 000
CeobogHas 0000 — 0400 *
namsTb
BbIXOAHbIX
perncTpos
03 XXXX 000
CBobogHas 0000 - 0320 *
namsiTb
napameTpoB
(cBOMCTB)
04 00-99 0000 — 0002 000 — 999
CucrtemHble Homep owmnbkn Tun owunbKn Kopg
OLLIMOKK Cm. Tabn.7.6.2 OLLNGKK
Cwm. Tabn.
5.6.2

* B paHHOM napameTpe ykasblBaeTCsiKONMMYECTBO 3anvcel, ogHa 3anucb paBHa 4 Gawita (Hanpumep,
Homep 6noka, Homep Bxoada, Homep 6rnoka, HoOMep Bbixo4a).

** HactpauBaetca nns obmeHa /OaHHbIMW C fipubopamMu CTOPOHHUX Mpou3BoauTeENen (Hanpumep,
naHensimm onepatopa cdupm Siemens, Weintek, Taigpyrue). Bonee nogpobHo cmotpute B nyHkTe 3.4.2-3.4.4.

Tunbl (Koabl) cMCTEMHbIX U nporpammupyembix OLLUBOK,
MHAMLMPYEMbIX Ha ypoBHe 6, noaypoBHA 04, ykasaHHbIX B Tabnuue 5.6.1

Tabnuya 5.6.2 — Turnbl owuboK KOHMposIepa

Tun Kon
ownBKN | ownbKku FpuynHa owmndkmn MeTon ycTpaHeHusi oLIMGKu
01 Owmnbka ananorosoro sxoaa Al1 YCTpaHUTb NpUYMHY BbiIXOAa cUrHana 3a
Curhan Ha BXOae BbILLEN 3a AnanasoH AvManasoH Lwkansl ( unn kanubposaThb LuKany)
(wKanbl
01 .. A..a v ).
08 Owwunbka aHanorosoro Bxoga AI8 | ... ...
CwvrHan Ha BxofJe BblLen 3a AnanasoH
LiKanbl
01 Owwmbka npu obpaLleHmn K BHELLHEN 1. BbIkNnouYnTb, @ 3aTEM BKITHOYUTb KOHTPONNep
02 3HeproHesasucumon namsatn EEPROM
02 Ounbka npy obpalleHun K Tanmepy 1. BbIKMNOUYNTb, a 3aTEM BKITHOUMTb KOHTPOIEP
peanbHOro BpeMeHU Moaynsi npoLeccopa
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5.2.1.7 KoHTponb oTKa3oB
Ha naHHOM ypoBHe NpoM3BOANTCA KOHTPOSb OTKa30B Npy NporpaMMUpOBaHUN.

Tabnuya 5.7.1 — [lpoepammuposaHue KoHmposnnepa

HMCI?EI?I%NQ» Oucnnen MAPAMETP Amcnneii Avcnnei
H . . L . 3ABOAHHA BUXIQ
OomMep ypoBHA 1-n, 2-n paspsaa 3-1, 4-n paspsg
00 ...99 01...05 XXXX XXX
Homep oTkasa Twun (kog) oTkasa — CnyxebHas CnyxebHas
CcM. Tabn.7.7.2 MHopmaLms MHdopmMaums
06 0000-0099 0000-0099
Twun (koa) oTkasa — Homep 6noka Homep,.Bxoaa (He
cM. Tabn.7.7.2 NOAKMNIOYEHHOr0)
7 07 0000-0099 0000-0099
Twun (kog) oTkasa — Homep Groka ' Homep Groka '
cM. Tabn.7.7.2
08 0000-0099 0000-0099
Twun (koa) oTkasa — Homep 6roka Homep Bxoaa 6noka
cMm. Tabn.7.7.2 nporpammMmmpyemoro
oTKasa

MpumeyaHne.
*1. Ha paHHbIX gucnnesix ykasblBaeTcsi HoMepa OrokoB, |B KOTOpbIX| Ha 3Tane nporpaMmMupoBaHuUsi
Npou30LLNO «NepekpbITue» obnacren agpecos NnapamMeTpoB.

Mepentn B pexum «paboTbl» NPU HanmUuUMM OTKA30B HEBO3MOXHO. VX HYXHO WCNpaBuWTb B peXume
nNporpaMMmMpoOBaHUS.
Ownbkm (Tabn.7.6.2) MOXHO BUAETb U B pexnmMe «paboTbins, [Insg 3Toro Hy)XHO NnepenTy B pexuMm naHenu
OTKa30B 1 oWwnBOK:
ow ot

(0D O oo O m m)
Mpu aTOM ByneT BO3MOXHOCTb MPOCMOTPETb,HO_MOPSAKY koAbl Beex owmbok. Ha aucnnee Gynet BuaHO

NopsaKOBbIA HOMEP OLLNGKK, KO OLLUNBKK, 1 AONONHUTENBLHAA MHOopMAaLIMS.

Tunbl (kogbl) OTKA3OB,
MHAMLMPYEMbIX Ha YPOBHe 7, yka3aHHbIX B Tabnuue 5.7.1

Tabnuua 5.7.2 — Tunbl omka308 KOHmMporepa

Kop oTkasa MNpnynHa oTKa3a MeTop, ycTpaHeHus oTkasa

01 OTKa3 3HepProHe3aBMCMMOW BHELLHEN 1. BbIKNounTb, a 3aTeM BKITHOUUTb KOHTPOSEP
EEPROM

02 Owwnbka Npu TeCTUpoOBaHUN N ANArHoCcTrKe 1. BblkniounTb, a 3aTeM BKIOYUTb KOHTPOMep
O3Y (RAM, onepaT/BHOM NamsT)
npoLeccopa Ha aTane HavyasbHoW
VHULMan13aumm KoHTponaepa

03 He cooTtBeTcTBUE KOHTPORBLHOW cymMmmbl CRC 1. HanTtn n ycTpaHnTb HECOOTBETCTBUE B
obnacTu peaaktmpoBaHus KoHurypauum un nporpaMmme nnmbo, eCcnu He HYXXHO YCTPaHATb
KOHTpOMbHOM cyMMbl CRC MCNONHUTENBHOIO HECOOTBETCTBUE - BbIKITIOYMTb, @ 3aTEM BKITHUYNUTb
mMoayns KOHTponnep.

2. BeinonHuTb onepaumio 3arpy3ku (ypoeHb 1),
€CNn HECOOTBETCTBME AOMKHO BbITb 3arpyxeHo.
Mpwn aToMm, 3arpy3ka Ha ypoBHe 1 KOHTponupyeT
o6bem ncrnonb3yemon namsaTu, cBa3v GIOKOB U

camy nporpaMMy nonb3oBaTens.

04 He cooTBeTCcTBUE KOHTPOMNBLHOW cymMmmbl CRC 1. BeInonHUTL onepaumio coxpaHeHus (cm.
3arpyKeHHOW nNporpaMMbl Nonb3oBaTens n ypoBeHb 8), ecnun HecooTBeTCTBME AOIMKHO ObiTh
KOHTponbHon cymmbl CRC coxpaHeHHON COXpaHeHoO.
nporpamMmbl Nonb3oBaTens

2. Ecnu He HyXHO yCTpaHaTb HECOOTBETCTBHUE -
BbIKIIOYUTb, @ 3aTEM BKITHOYUTb KOHTpONnep.

05 Owwmbka koHTponbHoM cymmbl CRC 1. BbIKNiouYnNTb, @ 3aTEM BKITHOYUTb KOHTPONNep
MCMOMHSAEMON NPOorpamMmbl NoNb30BaTenNs B ONS MHMLManM3aummn TeCTOB HavarnbHOW 3arpy3ku
O3BY (ocyLLecTBEHNE KOHTPOSSA BO BpeMS KOHTponnepa
paboThbl)
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[MpodomkeHue mabnuyel 5.7.2 — Tunbl 0mKa308 KOHmMpoJsiepa

06 OTka3s nporpaMmbl nonb3oBaTens 1. MNpn BO3HMKHOBEHMM JAHHOro OoTKa3a Ha
He noakntoYeHHbIN BXxoa WHOMKaUUKN yKasbiBaeTcs HoMmep
HenoakN4YeHHoro Bxoga. Hantm n yctpaHutb
OLINBKY KOHpUrypauum cBasen yHKLUMOHaNbHbIX

6r10KOB.

07 HenpasunbHoe pacnpegeneHve 6a3oBbIx 1. Mpn BO3HUKHOBEHMN AAHHOIO OTKa3a Ha
agapecoB (hyHKUMOHamNbHbIX 6110KOB WHOMKaUUN yKa3biBaeTca Homepa 6rokoB ¢
(coBnageHve 6a30BbIX aApecoB B HECKOMbKNX | coBnaBumu 6a3oBbiMy agpecamu. Hantu n
6rokax) yCTpaHuUTb oWwnbKy KOHUrypaumm
Cwm. 1abn. 5.7.1 YHKUMOHanNbHbIX 6NOKOB.

08 Mporpammupyembii oTkas 1. JlokannsoBaTb HEUCMNPABHOCTb COrfacHo

3anporpamm1poBaHHOI NOTKKe, paGoThl
hOpPMUPOBAHMS NPOrPaMMPYEMBIX OTKA30B

5.2.1.8 CoxpaHeHue nporpamMmmbl Nosib3oBaTenNsi U HaCTPOEK B 3IHEProHe3aBUCUMONM NaMsTH

Ha paHHom YpPOBHE NpOn3BOAUTCA COXpaHeHue nporpamMmbl Nofb3oBaTesna;»HacTpPpoeKk 1N napameTpoB B
3HEepProHe3aBMCUMON NaMATN KOHTpornepa.

Tabnuya 5.8 — [MpoepammuposaHue KOHmMpoJsiiepa

HMC;ESENE» Oucnnen MAPAMETP Ivcnneit [ucnneit
Homep ypoBH# 1-1, 2-n paspsag 3-1, 4-n paspsp 3ABAAHHA BUXIA
00...99 01...99 0000 — 000
He 3amucbIBaTh B
WHaunkaums WHankaums 3HEepProHe3aBUCUMYIO
8 3a4aHHoro 3a71eCTBOBaHHONO namsiTb
KonuyecTtBa 6nokos KonuyecTtBa 6nokoB 0001 = 000
3anmcaTtb B
3HEproHe3aBNCUMYHO
namMsaTb
MpumeyvaHue.

NameHeHne B pexxume PABOTA criegytowux napamerpoB HE TpebyeT komaHabl COXpaHeHUsi Ha ypoBHe 8.
[aHHble N3MEHEHMSA COXPaHSIIOTCS aBTOMaTUYECKM:

1) OnepaTuBHbIX MapaMeTpoB (pexuMbl paboTbl pPerynaTtopoB, NPOrpaMMHbIX 3a4aTYMKOB, 3HaAYeHWE
3a/JaHHON TOYKWN perynsatopa, 3Ha4yeHne aHanoroBoro BbIXOQAHOIO BO3AENCTBUSA Perynstopa B py4HOM pexunMe).

2) MNapameTpoB (hyHKLMOHamNbHbIX BINOKOB, N3MEHEHNE KOTOPLIX Pa3peLLeHo Ha YpoBHE 4.

3) VsmeHeHne napameTpoB dyHKUMOHAMNBHbIX GnokoB no cetn (B pexume PABOTA u B pexume

NMPOrPAMMUWPOBAHUE).
*2
-
2
Lt *3
Nb30EATENA
CHCTEMHLIE NApAMET LI " :*4
*-1 = i
03y
MporpaMma Nonk30EaTenA

MapaMeTpkl NpOrpaMMel
nonk30EaTenA

CHCTEMHLIE NApaMeTphl

*1. Banucb 13 MN3Y B O3Y nNpoucxoguT BKMYEHMSI MUTaAHUS Npubopa, a Takke ecrnv Mo Kakon To NpuymHe
ucrnopyeHa paboyasi nporpamMmma nornb3oBaTens.

*2. 3anuck nporpaMmbl none3osaTens B [3Y npoucxoauT Npy COXpaHeHUM Ha ypoBHe NporpaMMmnpoBaHus 8.

*3. Mpu paboTte KoHTponnepa 3anucb nNapameTpoB nporpammbl B M3Y npoucxoauT TONMbKO AN onpeneneHHbIX
©6nokoB. 3anncb NPON3BOANTCS LIMKITMYECKN MO BPEMEHW UK NPY U3MEHEHMM napameTpa bnoka.

*4. 3anucs B MNM3Y nponsBoanTcst Npy U3IMEHEHMM NapaMeTpa KOHTporepa.
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6 Yka3zaHune mep 6e3onacHocTH

6.1 K akcnnyaTtaummn koHTpornnepa MWK-50 gonyckatoTcs nuua, umerowime paspelleHve ans pabotbl Ha
aneKkTpoycTaHoBkax HanpsbkeHvem o 1000 B 1 usyumsLlume pykoBoACTBO NO 3KCNnyaTaumm B NOfIHOM obbeme.

6.2 Okcnnyataums koHTponnepa MWK-50 paspeliaetca npyv  HanMyMm WHCTPYKUMKM NO  TEXHUKe
6e3onacHocTW, YTBEPXAEHHOM npeanpuatTueM-notpebutenem B YCTaHOBNEHHOM MOpPSAKE W y4uTbiBaloLewn
cneunduKy NPUYMEHEHUs] KOHTpOmnepa Ha KOHKpeTHOM obObekTe. [Mpu akcnnyataumm Heobxogmmo cobrnoaatb
TpeboBanus gevicteytowmx npasun MNT3 u MNTH ans anekTtpoyctaHoBok HanpskeHnem Ao 1000B.

6.3 KoHTtponnep MUK-50 pormkeH akchnyaTMpoBaTbCsl B COOTBETCTBUM C TPebOBaHWSIMU OEACTBYHOLLNX
"MpaBun ycTponcTea anekTpoyctaHook" (MYJ).

6.4 Vicnonb3ynte HanpskeHns nutanns (220B/50My nepemeHHOro Toka), CooTBETCTBYHOLME TPeboBaHNAM
K anekTponutaHuio ansa koHtponnepa MWK-50. Mpu nopgadve HanpskeHUs nutaHns HeoGXoAuMOe ero 3HadyeHune
AOIMKHO YCTaHaBNMBaTbCs He Gonee, Yem 3a 2-3 cex.

6.5 Bce MoHTaxHble U npodwunakTmyeckne paboTbl AOMKHbI MPOBOAUTLCS NPU  OTKITHOYEHHOM
SNeKTPonUTaHUN.

6.6 3anpeLyaeTca nogknoYaTh U OTKNOYATbL COEAUHUTENMN NPU BKIMIOYEHHOM 3NEKTPONUTaHUN.

6.7 TwaTenbHO Npou3BOAWTE MOOKMIOYEHNE C COOnOAEHNEM MONSIPHOCTW,, BbIBOAOB. HenpaBunbHoe
NMOAKIIOYEHNE WM MOAKMIOYEHNE pa3beEMOB MPW  BKIOYEHHOM MNUTAHUU MOXET MPUBECTU K MOBPEXAEHWIO
3NEKTPOHHBLIX KOMMOHEHTOB Npunbopa.

6.8 He nogkntovarite HENCNOmNb3yeMble BbIBOAbI.

6.9 lNpu pasbopke npubopa AOns YCTpaHeHUs HeucnpaBHocTen koHTpornnep/ MUK-50 pomkeH ObiTb
OTKITIOYEH OT CeTU ANEKTPONUTAHUS.

6.10 lMpu n3BneveHnn npubopa u3 Koprnyca He npuKkacamTech K ero areKTpUYECKMM KOMMOHEHTam U He
noaBepranTe BHYTPEHHWE Y3Mbl U YaCTW yoapam.

6.11 Pacnonarante «koHTponnep MWK-50 «kak MOXHO' ganee OT YCTPOWCTB, TrEHepUPYHOLLMUX
BbICOKOYACTOTHblE M3nydeHuss (Hanpumep, BY-neun, BY-cBapouHble hamnapatbl, MawuHbl, unu npubopsl
UCMornb3yHoLLMe UMNYIbCHbIE HAaNPsbkeHusl) Bo ns3bexaHune cboeB B paboTe.

7 NMopAAoOK YCTAaHOBKU U MOHTaXa

7.1 O6bwme ykasaHuA

KoHTponnep MWK-50 paccunTaH Ha YTOMMEHHBIM MOHTaX Ha BepTUKanbHOW MaHenu wuTta unu nynsta
ynpaBneHus (cM. puc. 7.1). KnemmHo-6rnovHble coeguHutenu, Bxogdwme B cocTaB koHTponnepos MWK-50,
paccunTaHbl Ha ycTaHoBKYy Ha penbc DIN35x7.5 EN50022.

7.2 Tpe6oBaHUA K MeCTY YCTaHOBKMU

KoHTtponnepbl MUK-50 gomkHbl ycTaHaBAMBaTLCS B 3aKpbITOM B3pbiBOOE30NacHOM 1 noxapobe3onacHom
NnomMeLLeHnNn.
YcnoBus akcnnyaTauum KOHTPOSTAEPOB He XyXKe CrieayHoLnX:
* Temnepartypa oKkpyxatwLiero Bodgyxa. oT muHyc 40 go nntoc 70°C;
* OTHOocUTEenNbHas BrnaxHocTb oT 40 00 95 %;
» aTmoccepHoe fgasneHune ot 85 no106,7 klla;
* AOIMKHA ObITb 3aWMTa/OT BNUSHNSA BHELLHUX MarHUTHBIX NONewn ¢ HanpshxeHHocTbio 6onee 400 A/m;
* I0IMKHa OTCYTCTBOBATHL BUOpaLMa MECT KpenrneHus ¢ YacToTon Beiwe 25 My u ¢ amnnutygon 6onee 0,1 mMwm;
* OKpY>KaloLLaa cpeda He OOJPKHA CofdepXaTb arpeCCUBHbIX MapoB U ra3os.

7.3 CoeguHeHME KOHTponsiepa ¢ BHELWWHUMMU YCTPOMCTBaAMMU

KabenbHble cBA3W, coeauHsawowme KoHTponnepbl MWK-50 ¢  pgatuumkamMyM U MCMONHUTENbHBIMU
MEeXaHU3MaMW, NOAKMIYATCS K HAM Yepes KNeMMHO-6IT04Hble COeQMHUTENM COrNacHO NMPOEKTY aBToMaTtu3aunm B
BUAe KabenbHbIX CBSA3EN M XXIyTOB BTOPUYHON KOMMYyTaLMW.

Mopakno4YeHNe OCyLLECTBMSETCS C NOMOLLBIO COeAMHUTENEN HAa OCHOBE GE3BMHTOBBLIX MIOCKO-NPYXUHHBLIX
KNeMM, KOTOpbl€ YCTAHOBMEHbI HAa COOTBETCTBYHOLLMX KMNEMMHO-GMOYHLIX COEAUMHUTENSIX. Tunbl MPOBOOHMKOB,
noakntoyaemMble K 6€3BMHTOBLIM MIOCKO-MPYXUHHBIM KIEMMaM: OLHOXMUIbHbIE, MHOTOXMWITbHbIE, MHOTFOXWUIbHbIE
TOHKOMPOBOSIOYHbIE (B TOM YMCHE C YNNOTHEHHO-3aXaTbIMU XMUNaMn), TOHKOMPOBOMOYHbIE C KOHLIEBOW BTYNKOW UK
CO WTU(TOBLEIM KABENbHBIM HAKOHEYHWKOM. XapaKTepPUCTUKU Pa3beMHbIX coeauHuTernen (pasbeMoB-KNeEMM) U
KNeMM, yCTaHaBMMBaeMbIX Ha KNeMMHO-6ro4HbIx coegmnHntensx (KB3):

* ceyeHune noakntovaeMblx NPOBOOHUKOB 0,08-2,5 MM2,
* rnybuHa 3a4nCTKn NPOBOAHUKA (ANMHA BTYIKW, WTUTA) 5-7 MM,

* MakcMmarnbHOe HanpsiXeHune 250 B,

* HaNpsKeHne U3omnsaunm Mexay Knemmamm 4 kB,

* MaKCUMarnbHbIA TOK Yepes Knemmy 12 A.
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Mpoknagka kabenen u XryToB [ofkHa oTBevaTb TpeboBaHusim pgewncteytowmx «lMpaBun ycTponcTea
anekTpoycTtaHoBok» (MYJ). He ponyckaetcsi obbeauHATb B ogHOM kabene (B xryte) uenu, NO KOTOPbIM
nepefarTcst BXOAHbIE aHarnoroBble ¥ CUNbHOTOYHbIE BbIXOAHbIE ANCKPETHbIE (MMMNYIbCHBIE) CUrHATbI.

OkpaHupoBaTb BXOAHble W BbIXOAHblE AWUCKPETHble (MMMyMbCHble) KabenbHble Lenu He TpebyeTcs.
Heo6xoaumocTb B 3kpaHMpoBaHuM Kabens, No KOTOPbIM nepefaeTcs aHanorosas MHopmaLuus, 3aBUCUT OT ASWHbI
CBSi3eM U OT YPOBHS MOMEX B 30He NpoKnagku kabens.

CeTeBoe HanpshkeHue anekTponutaHus koHTponnepoB MUK-50 nogaeTtcsi YepeB BHELUHUIA CUITOBOW LUUT,
06opyaoBaHHbIN aBTOMaTUYECKUMW BbIKNoYaTENAMM.

Bnokn koHTponnepos MWK-50, gatyvMkM v MCNOMHUTENbHbIE YCTPOMCTBA, BXOASLWME B OAWH KOHTYP
perynmpoBaHus Wnu ynpaeneHus, [OSKHbl OblTb OTHECEeHbl («MpMBHA3aHbI») K OAHOMY aBTOMaTU4YECKOMY
BbIKMOYaTen!:o.

MapameTpbl ceTn anekTponuTaHmsa — ogHodasHas CeTb NepeMeHHOro Toka HanpshkeHnem 220 (+22; -33(1)
B v yactoton (50 £ 1) 'y,

lMpoBoaa aneKTponuTaHWs MOAKIYaTCA K pasbem-knemme «~220B», pacrnonoXeHHoW Ha, 3aaHen YacTtu
6noka KoHTponnepa.

Bce 6noku koHTponnepos MNK-50 gomkHbl O6biTb 3a3eMineHbl NPOBOAOM ceyeHusi He. MeHee 1,5 MM,

CxeMbl BHELUHUX COeMHEHN NPUBOAATCS B rnase 8.

Pasmepbl undukamopoe (ducnnees): MAPAMETP 3ABLJAHHSI, BUXI4

N/ B I
. ‘ Ny
'. 10 . ‘
6 4,5
PucyHok 7.1 — BHewHuli 8ud MukponpouyeccopHoeo koHmponnepa MVK-50

Buo Bud Bud
c3adu c6oky cnepedu

O
l

200 max (MOHmaxxHasi 2s1y6uHa)
I I

PekomeHdyemasi monujuHa wyuma om 1 0o 5 mm.
PucyHok 7.2 - [abapumHbie pasmepsbl

Pa3meTka oTBepCTUM Ha LLUMTE

! 150 min

150 min|

92 +0,8

92' +0,8

PucyHok 7.3 - Pasmemka omeepcmul Ha ujume
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8 OpraHuszauua BBoaa-BbiBoAa MHopmMmaLuu.
BHelwHne coeguHeHuUs

8.1 Cxema BHeWwHUX coeguHeHnn koHTponnepa MUK-50-16

(a 7
) X) AHanorosble
Mutanne BXxoab! Al1-Al4
~220V =24V MNMuraune Tox, Tepmo- TCM,
L _»g +24V =24V Hanp. napa TCn

~220V

TpanaucTop

PN — | 2av—im

| PE—» | PE—

Wnrepdeiic

UcTounmku =24 V.
nuTaHua
NacCUBHbIX
AaTYUNKoB
G1.G2 30ma

. Beixog AO1

PucyHok 8.1 - Hymepa Krem: 2Harsnbl KoHmporsnepa MUK-50-16

8.2 Cxema BHelIHUX coegnHeHn kKoHTponnepa MUK-50-17

-y /3
O X) AHanorosble
Muranue Bxoab! Al1-Al4
~220V =24V Tox, Tepmo- TCM,

Hanp. napa TCN

+, +
- - RTD1
+, +
- - RTD2
+ +
y - - >RTD3
14 |<-—
| IO} %L
N4 -/ -/ RID4
) >

* AHanorosslif

T —»5 +24V/
{ AvckpeTHbie
X3 sxoas! DI1, DI2

DI1

i ON = | 2av—ie

o

| PE—» | PE—

BEERRERE

<

UcTouHuku Ru1
nutanua 20 MA BE - Beixog AO1
NacCMBHBIX

Teeppo- TpaH- Pene

AaTYNKOB 424V [uckpeTHble
=24V, TenbHoe auctop 4
G1,G2 35ma ‘ pere Bbixoas DO1-DO4

PucyHok 8.2 - Hymepauyus knemm u cuegHarnsl koHmpornnepa MUK-50-17
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8.3 Cxema BHeWHUX coeguHeHun KoHTponnepa MUK-50-26

.
{ \|
w ) AHanorosbie
Mutaxue exoasl Al1-AlE
~220V =24V Tok.
Hanpsxenue

iU —h | s2av—m

i N = eV

[ PE—» | PE—

WUnTepdeiic

Uctounmku =24V

g 8l & g & g

nuTaHnsa 30 mA
NaccuBHbIX
AaTYMKOB  _
G1,G2 4%
(%)
PucyHok 8.3 - Hymepauyusi knemm u cue koHmpornnepa MVK-50-26
8.4 Cxema BHeLWWHNX coeanHEeHNN onnepa MUK-50-27
—~ =
\t) '\._*,) AHanoroeble
Mutanve exoasl Al1-AlE
~220V =24V

X5 Tox,
. Hanpsixenue

L —» +24V—
i H [uckpetHbie
X3 gxoas! DI, Dl2

s =

% =

o=
E@Ez:%&' }-

=u

ION = | 24v—

i PE—= | PE—mly

Uctounmkm =

g l6ld 6l lg g g lg

nuraHus
NaccuBHbIX
[AaTYNKoB 24 1| 27 PrrEy Teepao- Tpa- Pene [vckpeTHble
G1,G2 4 : e Bbixofsl DO1-DO4

PucyHok 8.4 - Hymepauus knemm u cuegHarnsl koHmpornnepa MUK-50-27



https://lizantan.com/shop/programmiruemyy-logicheskiy-kontroller-mik-50

8-800-511-09-43
mlizantan@yandex.ru 55 LIZANTAN.COM

8.5 BHewHne coeamHeHnsa KoHTponnepa MUK-50
8.5.1 NoakntoyeHne aHanNnoroBbIX BXOA0B

[MonoxeHne nepembivek AN9 HACTPOWKM pasfnyHbIX TUMOB BXOOHbIX CUrHanoB KoHTposnnepos MUK-50-16 n
MWK-50-17 npusepeHo B Tabnuue 8.5.1 n Ha pucyHke 8.5.1, ana koHTponnepos MWK-50-26 n MUK-50-27 — B
Tabnuue 8.5.2 n Ha pucyHke 8.5.2.

Kaxabli aHanoroBblil BXOA, ranbBaHWYECKN M30NNPOBaH OT OPYrMX aHaroroBbiX BXOAOB W Apyrux Lenen
KOHTponnepa.

Tabnuya 8.5.1 - Tunbl 8XOOHbIX CUBHAII08 U MOIOXEHUS nepeMbi4ek kKoHmporsnepoe MUK-50-16 u MUK-50-17

MpepenbHble lNMonoxeHune nepemMmbiYeKk HaMoayne BXoA0B
Tun FpapyvpoBoYHas UHAULMpPYeMble
XapakTepucTuka 3Ha4YeHus npu JP1, JP5, JP2, JP6, JP3, JP7, JP4, JPS,
Aatinka u HCX KanubpoBke JP9, JP13 | JP10,JP14 | JP11,JP15 |nJP12, JP16
npuéopa
CurHanbl NOCTOSAHHOIO TOKa U MOCTOSIHHOTO HanpshKeHUsi
0-5 A [1-2], [7-8] [1-2] - -
0-20 MA o [1-2], [5-6] [122] - -
Z20mA ] e 00..1000% [[12 58] | fi2] - -
0-10 B KeaapatnuHas wn B [1-3], [2-4] [1-2] - -
018 R I TN/ I : :
0-50 MB JIluHeapu3oBaHHas enuHLAX [1-2], [5-7] [9-10] _ _
0-200 mB [1-2], [5-7] [7-8] - -
PesuncTtop 0... 1000 Om [1-2], [5+7] [1-2] - +
TepmonpeobpasoBaTenv COnpoTUBAEHUsI
TCM 50M, W400=1,4280 -50.0 °C... +200.0 °C | [1-2], [5-7] [9-10] + +
TCM 100M, W100=1,4280 -50.0 °C... +200.0 °C | [1-2], [5-7] [7-8] + -
TCM p.23, W400=1,4260 -50.0 °C... +200.0 °C | “[1=2], [5-7] [9-10] + +
TCh 500, Pt50, W+100=1,3910 -50.0 °C... +650.0 °C | [1-2],[5-7] [7-8] + +
TCn 10001, Pt100, W40=1,3910 | -50.0 °C... +650.0 °C | [1-2], [5-7] [5-6] + -
TCh p.21, W400=1,3910 -50.0 °C... +650.0°C | [1-2], [5-7] [7-8] + +
Pt Pt500, a=0,00391 -50,0 °C... +650,0 °C" | [1-2], [5-7] [3-4] +
Pt Pt1000, a=0,00391 -50,0 °C... +650,0 °C | [1-2], [5-7] [3-4] + -
Tepmonapbl

Tepmonapa | TXK (J) 0... +1100:C [1-2], [5-7] [9-10] - -
Tepmonapa TXK (L) 0 .2 +800°C [1-2], [5-7] [9-10] - -
Tepmonapa TXKH (E) Q... +850°C [1-2], [5-7] [9-10] - -
Tepmonapa | TXA (K) 0 ... +1300°C [1-2], [5-7] [9-10] - -
Tepmonapa | TIM (S) 0 ... #1600°C [1-2], [5-7] [11-12] - -
Tepmonapa | TINP (B) 0... +1800°C [1-2], [5-7] [11-12] - -
Tepmonapa | TBP-1 (A-1) 0 ... +2500°C [1-2], [5-7] [9-10] - -

Mpumeyanus. HasHayeHne nepemblyek:
1. JP1+JP4 — aHanoroBsilt Bxoa Al1, JP5+JP8 — aHanoreebivi Bxoa Al2, JP9+JP12 — aHanoroBsift Bxog Al3, JP13+JP16 —
aHanoroBbIn Bxof Al4. «+» - nepemMblyka YyCTaHOBREHA, «-» - MepeMblYKa He yCTaHOBIEHa.
2. Ecnin k BXoAy nofkrnioyaeTcs TepMonapa, Te B npubope MmeeTcsi BO3MOXHOCTb KOMMEHCaLMKN curHana cBoboaHbIX KOHLIOB
Tepmonapsil.
3. Hactponka tunos gatunkos Pt1000;,Pt500, 0+1000 Om - nocTaBnsTCcs No oTAensHOMy 3aka3y. [py 3aka3e AaHHbIX TUMOB
curHanos GyaeT HEBO3MOXHa nepecTporika Ha eurHanbl TCM n TCIT apyrvx TUMoB B yCrioBUsX noTpedutens.
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PucyHok 8.5.1 — MonoxeHue rnepemMbIYeK Ha nname aHano208bix 8xo008 koHmporsnnepos MUK-50-16 u MUK-50-17
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Tabnuya 8.5.2 - Turbl 8X00HbIX CU2HAII08 U MOJTOXEHUS nepeMbidek KoHmposiepoe MUK-50-26 u MUK-50-27

Tun BxoOHOrO MNMonoxeHua nepemMbiyvyek
i JP1 JP2 JP3 JP4 JP5 JP6 JP7 JP8

Bxoa Al1 | Bxog Al2 | Bxoa Al3 | Bxog Al4 | Bxog Al5 | Bxog Al6 | Bxoa Al7 | Bxog Al8
0-5 A [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2],[7-8] | [1-2].[7-8]
PSS [1-2)[5-6] | [1-2156] | [1-21,[5-6] | [1-2}[56] | [1-2156] | [1-215-6] | [1-21[5-6] | [1-2]5-6]
0-10B [2-4],[5-7] | [2-4],[5-7] | [2-41.[5-7] | [2-4],[5-7] | [2-4].[5-7] | [2-41.[5-7] | [2-4].[5-7] | [2-4].[5-7]
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PUCyI;OK 8.5.2 — NonoxeHue nepembiyek Ha niame aHano2o8bix 8xo08 KoHmporsnnepos MUK-50-26 u MUK-50-27
8.5.2 NopgkntovyeHne ANCKPETHbIX BXOA4OB

[nckpeTHble BXoAdbl ranbBaHWYECKN M30MMPOBaHbI OT Apyrux Uenewn perynatopa.
[ns nuTaHua OWCKPETHbIX BXOAOB (AaT4MKoB) TPEBYETCH BHYTPEHHee Wnn BHellHee HanpsbkeHue 24 B
NMOCTOSAHHOIO TOKa.

8.5.3 NMopknoyeHne aHanoroBbIX BbIXOZQOB

AHanoroBble Bbixodbl koHTponnepa MWK-50 aBnsATCA akTUBHbIMK, MO3TOMY ANA WX NUTaAHUS He
TpebyeTcs BHELLHNA NCTOYHMK 24 B NOCTOSIHHOFO TOKa.

AHanoroBble BbIXOAb! ranbBaHU4ECKN U30NMPOBaHbl Mexay coboi 1 OT ApYrvx Lenen KoHTponnepa.

Ona mogenun koHTponnepa MWMK-50-16» nonoxeHne nepemblyeKk Ans MepBOro aHanoroBoro BbiXOAa
npvBeaeHo Ha pucyHke 8.5 n B Tabnmue 8.2.2.

Tabnuya 8.2.2 — [NonoxeHus.nepembideK 0515 pa3HbIX MUMoe 8bIXOOHbIX CUSHaN08

[nanasoH BLIXOAHOro curHana Nonioxenue nepembidex
A JP17-AO01 | JP18—AO2
Ot 0 MA go 5 MA, RH %2000 Om [2-4], [7-8]
Ot 0 MA 80,20 MA, RH < 500,0m [2-4], [5-6]
Ot 4 MA 10 20 MA, RH'<:500 Om [2-4], [5-6]
Ot 0B o 10B, / RH=2kOm [1-2], [3-4]
8.5.4 NopknovyeHne AUCKPETHbIX BbIXOO0B
K
[ ] [ |
- - -
L1 [__]
{1 L]
[ 1 [
TpaHauctop Pene Pene  TpaHauctop

PucyHok 8.5.3 - [NodkntoyeHue duckpemHbix Hagpy30K K KoHmponepam MUK-50-16 u MUK-50-26
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Teepoo- TpaH- Pene Pene  Tpah- Teepao-

TENbHOE 3UcTop 3ucTop TenbHoe
pene pene

PucyHok 8.5.4 - [NodkntoyeHue duckpemHbix Ha2py30K K KoHmposnepam MUK-50-17 u MUK-50-27
8.5.4.1 PekomeHpauum no nogKiOYeHUI0 UHAYKTMBHOW Harpy3ku Ans MexaHU4ecKoro pene

B uenax nepeMeHHOro Toka Ans MNOAKMIOYEHUS WHAYKTMBHBIX Harpy3ok K AWCKPETHOMY peneniHoMy
BbIXOAHOMY CUrHany pekoMmeHayetcs ncnonb3oBatb RC-geMnmpytoLLyto LEMoyKy.

Mpumep Takow cxembl M306paxeH Ha pucyHke 8.5.5.

PekomeHayeTcs Ana uenen nepeMeHHoro Toka ‘HanpshkeHnem 220 B BmecTto RC-Lenoykn mcnonb3oBaTb
Bapuctop CH2-1 Ha HanpsikeHne 420 B. [NpumeHeHue BapucTopa MO3BONSET MNPeAoTBpaTUTb HE TOMbKO
WHOYKTWBHbIE HABOOKM, HO M noracuTb GonbluMe BCNIECKU CUrHama, BO3HMKALME B CUMOBbLIX LENSAX NUTaHUs OT
apyroro o6opyagoBaHus.

roe, R1 - peanctop MJ1T-1-39 Om-5%;
C1 - koHpeHcatop K73-17-630B-0,1-0,5 Mk®-10%;
RH - nHOYKTMBHasA Harpy3ka:
PucyHok 8:5.5 = Cxema.nodknoyeHusi UHOYKMUBHOU Ha2py3KU K MexaHU4YeCcKoMy perie

8.5.4.2 PekomeHpauum No NOAKIHOYEHUIO TPAH3UCTOPHbIX BbIXOA0B

Mpu noaknYeHUU WHAOYKTUBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpbl, COMeHouabl U T.M.) K
OMCKPETHBIM TPAH3UCTOPHBLIM BbIXOHAaM perynsatopa, Bo usbexaHue Bbixoda U3 CTPOs BbIXOOQHOIO TpaH3ucTopa us-
3a 0OonbLIOro TOKa CaMOMHAYKUMKW, napannenbHo Harpyske (obmoTke pene) Heobxooumo ycTaHaBnMBaTb
6nokvpytowmii anoa, VD —'cm. pucyHok 8.1. BHewHwid guop yctaHaBnvBaTb Ha KaxOoM KaHane, K KOTOpoMy
NnoaKMnyeHa MHAYKTMBHasS Harpys3ka.

Tun yctaHaBnuBaemoro anogda KO209, KO258, 1N4004...1N4007 vnnv aHanornyHbll, paccyYNTaHHbIN Ha
obpaTHoe HanpsixeHme 100 B, npsimort Tok 0.5 A.

8.5.5 MopknioueHne uHTepdcpenca

OpraHuzaums nHTepdencHOn CBA3N Mexdy KOMNbioTepoM U koHTponnepom MUK-50 npepcrtaeneHa Ha
pucyHke 3.1.

PekomeHayemol CXeMOW COEAMHEHUS, C MUHMMAIbHOW CTEMNEHbID OTPaXKEHUsI CUrHana, sIBMsieTcs cxema
coeauHeHWs B LENOYKy, nNpeacTaBneHHas Ha pucyHke 3.1. Bce oTBeTBUTENM npuemMo-nepenaTymKkos,
NpUCOeaVHEHHbIE K OAHOW 0bLLlel nepenatoLleit NMHUK, LOIMKHBLI COrMacoBbIBAaTLCS TOMbKO B ABYX KpalHUX TOYKaXx.
[OnnHa oTBeTBNEHN Ly AomKHaA ObiTb Kak MOXHO MEHbLLIEN.

HeobxoaMMoCTb 3KpaHMpOBaHUSA kabenew, no KOTOpbIM MepedaeTcs MHOPMaUMs, 3aBUCUT OT ANWHbI
kabenbHbIX CBA3EN U OT YPOBHSI MOMEX B 30HE NPOKNagku kabens.

MpumeHeHVe 3KpaHMPOBAHHOW BUTOW Mapbl B MPOMbILLIEHHbBIX YCIOBUSX SBNSIETCA NPEeAnoYTUTENbHBLIM,
NOCKOIbKY 3TO obecrneynBaeT Nony4YeHNe BbICOKOTO COOTHOLUEHWNST CUTHAN/LWYM U 3aLMTy OT CUHA3HON NOMEXN.
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K komMnbtoTepy MOXET ObITb NOAKNOYEHO A0 31 perynsitopa Ha 04HOM CETMEHTE CETU.

O6Lwas anvHa kabenbHOW NMHMK CBA3KM OOHOIO CErMeHTa CeTU He AormkHa npesbiwaTs 1200 M.

B kayecTBe kabenbHOWM NMHUK CBSI3N NPEANOYTUTENBHO UCMONb30BaTh 3KPAHMPOBAHHYIO BUTYIO Napy.
[nvHa oTBETBMNEHUI OT NUHUM CBA3U Lo AOMmKHA ObITb K&Kk MOXHO MEHbLLEN.

9 NMoprotoBka K paboTe. lNopsaaok padboTbl

9.1 O6wume ykasaHus

Kontponnep MWK-50 noctaBnaetca notpebuTtento B COOTBETCTBUM C [AOKYMEHTauuen 3akasa,
paspabaTbiBaemMon 3aka3uvkoMm, MO3TOMy Mepes BBOOOM B 3KChfyatauuio HeobxoouMo [poBepuUTb ero
KOMMIIEKTHOCTb.

Mpu onucaHum nopsigka BKMAKYEHMSA npegnonaraeTcsl, YTo Bce Ornoku yCTAHOBAEHbL W' 3aKpenmneHbl Ha
COOTBETCTBYIOLUMX CTeHAaX (WmMTax, naHensx, wkadgax unu nynbrax), a TakkKe BbINOSIHEH ANIEKTPUMECKNA MOHTaX
BCEX BHELLHNX COeQUHEHNIA B COOTBETCTBMM C MMEHOLLMMCS NPOEKTOM W JaHHbIM PYKOBOACTBOM IO 3KCMyaTaumm.

Mepen BknioveHnem criegyet ybeautbes, 4to KoHTponnep MWK-504 ero moaudwukaums u octanbHble
napameTpbl COOTBETCTBYHOT MPOEKTY.

MoproTtoBka K paboTe 3akntoyaeTcs B BbIMOJIHEHMM CrieAyoLWMX npoueayp:
- MepBoe BKktOYEHME KOHTPOMNEpa.

- MporpammupoBaHue KOHTponepa.

- Kann6poBka, KOHTPOMb U TECTUPOBAHUE BXOAOB-BbIXOAO0B.

- BkrtoueHmne KoHTponnepa B ynpaBnsitoLLyto CeTb.

HekoTopble npouenypbl (NepBoe BKIOYEHME, KannbpoBKa, KOHTPOMb U TeCTUpPOBaHUE BXOLAOB-BbIXOAOB)
MOXHO BbINOMHUTL NP MOMOLUM NULIEBOIN NaHenu KoHTpornnepas [Topsaok BbINOMHEHWS 3TUX npoueayp onucaH B
HacTosILLEM JOKYMEHTE.

9.2 MNepBoe BKIIIOYEHUE KOHTpOsepa
9.2.1 Mogkno4nTb NUTaloLLEe HanpsXKeHne K pasbemy;PacronoXeHHOMY Ha 3adHen naHenu.

9.2.2 3anporpammumpoBaTtb KoHTponnep. lNpouedypa nporpaMM1MpoBaHus nNpuBeaeHa B pasgene 5.2. Ecnn
Ha nuueBol naHenu He cBeTuTcsa MHankaTop P (pexum mporpammmnpoBaHns, - cM. puc. 7.1), To HaxaTb BMecTe
knasuium [£¥] Menio + [NekH ] 1 BBeCTM naponk. [onxeH 3acBeTUTLCA MHAMKaTOp NP, 4TO 03HauaeT nepexop B
pexum nporpammupoBaHuns. Ecnv Ha nudeBor naHenu yxe csetutcsa mHaukatop [P «nporpammupoBaHue», TO
[AaHHyI0 onepaumio He BbIMOSHATb.

9.2.3 Haxatb knasuwy [NekH 1], - HoMeépa yposHeit nporpammupoBaHns Ha aucnnee «Ney KAHAJT gomxHbl
yBenuumeaTbca oT 1 g0 8 Ges nponyckos."Haxarts knasuwy [NekH ] HOMepa ypoBHeit NporpaMMUpOBaHWS Ha
avcrnee «Ne» KAHAI gomkHbl ymeHblaTbcs oT 8 oo 1 6e3 Nnponyckos.

9.3 MNporpammupoBaHne KOHTponnepa

9.3.1 lMopsgok mporpamMmMupoBaHvs. Ha nuueBor naHenu yCTaHOBUTb PEXMM  «MpPOrpamMMUpPOBaHME».
Mpoueaypbl NporpaMMmMpoBaHus BbIMIONMHNUTL B CNEAyLLEN NocrneaoBaTenbHOCTU:

* HacTpouTh HEOOXOAMMOE KONMMYECTBO (PyHKLIMOHAamNbHbIX GITOKOB, KONMYECTBO KOHTYPOB perynMpoBaHus,
NporpaMMHbIX 334aT4YMKOB'| M KOMMYECTBO MOMb30BaTENIbCKUX MaHenen WHAMKauMuM u ynpasneHus (npouegypa
ypoBHS 1);

* YCTaHOBUTb MapaMeTpbl PyHKUMOHarbHbLIX 610KOB (Npoueaypbl ypoBHeW 2, 3, 4);

* YCTaHOBUTb (NMPU HEOHXOAMMOCTM) CUCTEMHBIE NapameTpbl (Mpoleaypa ypoBHSs 6);

* /3anucatb  (Mpy HeoBXoAMMOCTW) MNpoOrpaMMy  MOMb3OBaTens, HACcTPOWKM W napameTpbl B
SHEProHe3aBUCKUMYI0 MaMATL KOHTponnepa (npoueaypa ypoBHsi 8).

9.3.2 Ha nuueBon naHenu ycTaHOBUTb PEXNM «MNporpaMMupoBaHue». BeinonHWTL criegytowmne onepaumm
(cm. n. 7.2):

* NPOU3BECTU OYUCTKY NPOrpaMMbl Nonb3oBaTens;

* YCTAHOBWTb KOA KOMMIEKTHOCTW, PaBHbIA HOMePY MoandMKaLMmn KOHTpoNnepa;

* npoBepuTb coctaB OubnuoTekn anropuTtMoB K ybeauTtbcs, 4TO HOMep OMONMOTEKM COOTBETCTBYET
MOAENU KOHTponnepa, a HoMep Bepcun COOTBETCTBYET YKa3aHHOWN B AOKYMEHTaLMN Ha KOHTponnep.

9.3.3 YcraHoBuTb npouenypy «Hactporka konmyectBa 6nokoB» - ypoBeHb 1. BBectn Heobxogumoe
KONMMYecTBO (PYHKLUMOHANbHbIX GIIOKOB, KONMMYECTBO KOHTYPOB PErynupoBaHus, MNpPOrpaMMHbIX 3a4aTyMKoB U
KONMYeCTBa NoNb30BaTENbCKUX NaHeNen MHANKAUMKN 1 yNpaBneHus.
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Mocne BBoAa BbllLENEpeYUCrieHHoM WHGOpMaLMU B KOHTponnepe OpMUPYETCS WUCMOMHUTEMNbHbIN
NporpamMMHbIi MOAYMb NPOrpaMMel NOSb30BaTENS BBEAEHHO C NepefHei naHenu.

9.3.4 YcTtaHoBuTb nNpoueaypy «lMporpammunpoBaHne yHKLMOHAMNbHbIX GITOKOB» - YPOBEHb 2.

Ha paHHOM ypoBHe nporpamMmupyeTcsi HoMep yHKLUMOHaneHoro 6noka B nporpamMme nonb3oBaTens, Tvn
6rioka (cornacHo 6nbnmoTteke hyHKLMOHanNbHbIX 6110KkoB), 6a30BbIN aapec NapaMeTpoB U MoauduKaTop KonnyecTaa
BXOZ0B U/1nv napameTpoB.

Mo ouepeau, HaunHasa ¢ nepsoro 6rnoka, BBECTU BCe Tpebyemble yHKLMOHanbHble 6noku (cm. n. 5.2).

Ecnn kakon-nnbo 6nok nmeetr moaudukaTop Takke BBECTM U ITOT napameTp. Ecnu kakne-nmbo 6roku
TpebyeTcsa NponycTuTb, B HUX BBECTM 6ok ¢ kogom 00.

9.3.5 YcTtaHoBWTL npouedypy «nporpammMmupoBaHue cBsAsen» (koHdpwurypaums) — yposeHb 3. [ns Bcex
BXOOOB Bcex OnoKOB, KOTOpble AOMKHbI ObiTb CBSA3aHbl C BXOoA4amu APYrnX OIOKOB MU HanKOTOPbIX AOMKHbI
3aaBaTtbCsl KO3 (PUUNEHTBI, YCTAaHOBUTL Tpebyemyto KoHdurypaumio (cMm. n. 5.2).

Homepa Bx0o40B 1 BbIXOA0B GOKOB YCTaHaBNMBAKTCA UHAMBUAYAINbHO ANS KaXO0ro Brmoka €yKoHTponem
Konm4yecTBa BXOAOB (M BbIXO4OB) COOTBETCTBYIOLLENO TMNA.

B npouecce ycTaHOBKM KOHUrypaumnm npu HeobxoaMMOCTU BBECTM TakkKe WMHBEPCUKD» (TOMbKO And
CBsA3aHHbIX BXoAoB). [1pu nporpammMmpoBaHnn CBsI3en, NOCne BBOAA 3Ha4YeHUs HoMepa.Bbixoda Ha ancnnee BUXII,
HaxaTue knasuwwm [3aBa.] ycTaHaBnNnBaeT NHBEPCUIO AAHHOW CBA3M, YTO OTOOpaXaeTcsi CUMBOITIOM «-».

9.3.6 YcraHoBUTL Npoueaypy «HacTpovka napaMeTpoB» - ypoBeHb 4. Ha AaHHOM ypOBHE Mpou3soauTcA
HacTpovika napameTpoB (PyHKLMOHaNbHbIX 6noKkoB. [ns Bcex napameTpoB Bcex BI0KOB yCTaHOBUTL HeEOOXoauMble
1 COOTBETCTBYIOLLME 3HAYEHUs (CM. N. 5.2).

Ha aucnnee BUXIO ycTtaHOBUTHL 3HadeHWe paspelleHWss U3MEHeHUs napameTpoB. YCTaHOBKa AAaHHOro
3HayeHuUs1 paspeLlaeT Unu 3anpeLlaeT Npou3BOAMTL M3MEHEHUE TOro unu nHoro napametpa B pexume PABOTA.
CocTtosiHue paHHoro 3HadeHus: 000 — 3anpelleHO M3MeHATb AaHHbIi napameTp B pexume PABOTA, 001 —
paspeLueHo n3MeHsTb AaHHbIN napameTp B pexvnme PABOTA.

9.3.7 lNMepeBecTu KOHTpoONnep B pexum «pabota» u y6eamTbCsa, YTO HET OWKNBOK U OTKa30B. YCTaHOBUTL
npouenypy «CUCTEMHbIE MapameTpbl» - ypoBeHb 6 (cM. n. 5.2). OnpegenuTs pecypc cuctembl — cBOBOAHYI0 NamsiTb
nporpaMM M AaHHbIX. [N BO3MOXHOCTV NocneaytoLero pacluMpeHna anropuTMmMYeckon CTPYKTypbl KOHTposnepa
XenatenbHo, 4TOGbI CylwecTBOBan oOnpedenieHHbIn peseps. EcAu AvMuT namaTv vcdepnaH, Heobxoanmo
YMeHbLNTb 06bem peLlaemon 3agauu.

9.3.8 Oumnctka nporpaMmmbl nonb3oBaTens. YCraHOBNTL Apouedypy «HacTtponka konuyecTtsa 6rokoB» -
ypoBeHsb 1. [Npu BBoAe 3HaveHns «0000» BO BCex AuCnnesx ApousBoAUTCS 04MCTKa NporpaMmMbl Nonb3oBaTens.

BHumaHue! ﬂaHHyIO onepauuro HeoOXoAMMO BbINONHUTL nepen BBOAOM HOBOWM nporpamMmmbl.

9.4 KannbpoBka, KOHTPOJIb U TECTUPOBaHNE BXOA0B-BbIXOA0B KOHTponnepa
9.4.1 KannbpoBKa aHanoroBbIX BXO40B

KannbpoBky aHanorosbix BXOA0B NpoBoanTb B pexume NMPOMPAMMUPOBAHWME Ha ypoBHe 5 (npoueaypbl
05, 06, 07).

B cootBetcTBUM € MmeToamkow M. 5.2.1.5 BbINOMHUTL aBTOMaTMyeckyi (mpouenypbl 05) unu pyyHyro
(npouenypebl 06, 07) kannbpoBKK BCEX @HaMO0roBbIX BXOA0B.

BHayane BbINONHATE KaMBPOBKY Havana Lwkanbl M3MepeHusi, Ans Yero Ha Kanubpyemblii aHanoroBbii
BXO[, KOHTpoInnepa nogark CUrHan, CooTBETCTBYIOLLMIA Havany LWKanbl Anana3oHa (BblbupaeTtcs ¢ Tabnuubl 9.1).

3aTeM BbINONAHNTD KannOPOBKY KOHLA LUKamnbl M3MEpPEHUsi, As Yero Ha Kannbpyembli aHanoroBbln BXOZ,
KOHTponnepa OT 3TafioHa UCTOYHUKA MW AaTyvKka nofaTb KOHTPOMMPYEMbIN CUrHar, paBHbIA BEPXHEMY 3HAYEHMIO
ananasoHa (BbibnpaeTcsa ¢ Tabnvubl 9.1 ons KOHKPETHOro TMna gaTtyvka).

CoxpaHutb 3Ha4YeHUs KanMOPOBOYHbBIX KOHCTAHT B 9HEProHE3aBMCMMOWN NamsaTh (CM. pasgen 9.6).

TecTupoBaHue aHamnoroBbix BxogoB nposBoauTb B pexume MNMPOTPAMMUWPOBAHUME Ha ypoBHe 5
(npouepypa 01).

Tabnuya 9.4 =.Tunbl dam4yukoe u pekoMeHOyeMbie npedesibl KanubposKku

Kon Bxoaa n MpepenbHbIe 3HaYeHUs
FpaanpoBoYHas peaenbHble BXOAHOro cUrHana npu
Tun MHaMUMpyemble
MNapameTp ®runka XapakTepucTuka 3HAYEHMS! Moy KanubpoBke npubopa
2 nTYPE A n HCX P HavanbHoe KoHeuHoe
KkanubpoBke npubopa
6noka AIN 3HaYeHue 3HaveHue
0-5 mA Nunennas, 0 mA 5mA
0-20 mA 0 mA 20 MA
0000 4-20 MA KsagpatuyHas 0.0 ... 100.0 % 4 MA 20 mA
’ 0-10B (Bxoa kanmbpyeTcs kak UM B YCTaHOBMEHHbIX 0B 10B
0001 MR
0-1B TNIMHENHbIN, 3aTeM TEXHUYECKNX eamHMLax 0B 1B
0-50 B yCcTaHaBnvBaeTcs 0 mB 50 mB
0-200 mB KBagpaTuU4Has Likana) 0 mB 200 vB
0002 TCM 50M, W100=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
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lpodomkeHue mabnuupl 9.1 - Tunbl damyukos u pekomeHOyembie npedesnbl Kanubposku

0004 TCM Mp.23 -50.0 °C... +180.0 °C 41.710 Om 93.640 Om

TCn 500, W10=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

TCcn 1000, W100=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 TCcn Mp.21, W100=1,391 -50.0 °C... +650.0 °C 36.800 Om 153.300 Om
0008 Tepmonapa | TXK (J) 0°C ... +1100 °C 0 mB 63.792 mB
0009 Tepmonapa | TXK (L) 0°C ... +800 °C 0 mB 66.442 mB
0010 Tepmonapa | TXKH (E) 0°C ... +850 °C 0wmB 64.922 vB
0011 Tepmonapa | TXA (K) 0°C... +1300 °C 0 mB 52.410 mB
0012 Tepmonapa | TIM10 (S) 0°C... +1600 °C 0 mB 16.777 mB
0013 Tepmonapa | TMNP (B) 0°C... +1800 °C 0 mB 13.591 mB
0014 Tepmonapa | TBP (A-1) 0°C... +2500 °C 0 mB 33.647 mB

9.4.2 KannbpoBKa aHanoroBoro Bbixoga

Kannbposky aHamnoroeblx BbIxoAoB npoBogutb B pexvume [NMPOFPAMMUWPOBAHUWE Ha yposHe 5
(npoueaypsl 08, 09).

Onsa npoBefeHus kanubpoBKM K aHanoroBoMy BbIXOAY CreayeT MOAKOYUTE. MunnnamnepMeTp unm
BONbTMETP.

B pexume MPOMPAMMUPOBAHWE Haxumas knasuwm [NekH 1] unue[NekH ] Bbibpats yposeHb 5,
HaxaTb knasuwy BeoZ [¢'] Beia, BbiGpaTth npoueaypy 08 (pyyHas kanuGpoBKa HaYaribHOro 3HaYeH st aHarnoroBoro
Bbixofa) knasuwamu [A] 3Hauy unu [V] 3Hau, HaxaTb knaeuwy Beog [¢'] BBiA, BeibpaTe npoueaypy 08.01
(py4Has kannbpoBka HavanbHOro 3Ha4YeHUs1 MepPBOro aHanorosoro BbixoAa)knasuilamn [A] 3Hay nnuv [V] 3Hau,
HaxaTb knaeuwy Beoa [¢] Bseia. B okHe SAOAHUE unHauumpyeTca 3HauyeHWe KoadduumeHTa cMmelleHue, %,
Habnogasi BbIXOOAHOW aHarnoroBbl CUrHam no BHELWHEMY M3MepuTensHOMYy npubopy, knasuwamn [A] 3Hay unu
[V] 3Hau ycTaHoBWTE HavanbHOe 3Ha4YeHWe aHanoroBoro BbIX0Aa, 'HaxaThk knasuvwy seog [¢)] Bsia, knasvwamm
[A] 3Hau unu [V] 3Hau yctaHosuTe B okHe BbIXO[ 3HayeHne 000 unm 001, HaxaTb knasuwy ssog [¢'] Bsia.

BHeLHWA BUA, MHOMKATOPOB B pexume KanubpoBku Hyns n3obpaxeH Ha pycyHke 9.4.2.1.
Homep yposHs

Homep Bbixoaa nporpamMMmUpoBaHus
A9 MIKPOA MIK-50
Kanubpoeka HavanbHoro NAPAMETP —— o OKyY
3HaYeHNsl aHanoroBoro ™ ™

BbIXoAa ' | '_' l Ony
Orpy

. cYy 3HayeHus:

3HauyeHne 3ABOAHHSA 000 - He coxpaHaTb KanubpoBKy,

macwTabHoro
koachuymeHTa

(@13 001 - coxpaHuTb KanubpoBKy

N Qe

Per fpr lig Bx Bux Mpm OW OT
oo ooooms o OB0

PucyHok 9.4.2.1 - BHewHul 8ud UHOUKamopoe rpu Kanubpoeke HayarbHO20 3Ha4YeHUs1 aHarno208020 8bixo0a

B pexume NMPOrPAMMUPOBAHWE Haxwumas knaeuwm [Nekn 1] unm [NekH 4] BbiGpats yposeHb 5,
HaxaTb knaeuwy Beog [¢'] Beig, Bbibpats npoueaypy 09 (pyyHas kanmbpoBka KOHLA LUKarbl aHanoroBoro BbIxoaa)
knaeuwamu [A] 3Hauwunu [V] 3Hau, HaxaTb knaeuwy Beog [¢'] Bsig, BbiGpaTh npoueaypy 09.01 (pyyHas
KanmbpoBKa KOHLA LUKanbl MepBOro aHanoroBoro Beixoaa) knasuwamu [A] 3Hay vnu [V] 3Hay, HaxaTtb KnaBuLly
Beog [¢'] Bsia.

B okHe 3AOAHME vHouumpyeTcs 3HadeHne maclwitabHoro koaddpuumenTa, en, Habnogasi BbIXOOHOW
aHanoroBbIf CUrHam no BHEWHeMy uameputensHomy npubopy, knasnwamu [A] 3Ha4y unun [V] 3Hay ycrtaHoBuTte
KOHEYHOE 3HaYeHNe aHarnoroBoro Beixoaa, HaxaTb knasuwy Beofg [¢'] Beig, knasuwamu [A] 3Hay unu [V] 3Hay
ycTaHoBuTe B okHe BbIXO[ 3HaueHve 000 vnn 001, HaxaTtb knasuwy Beog [¢'] Beig. BHeluHWi BuO MHAMKATOPOB

B pexunmMe KanubpoBku HynA n3obpaxeH Ha pucyHke 9.4.2.2.
Homep ypoBHs
Homep BbiXxoga nporpammuMpoBaHns

4 MIKPOA

Kanubposka Ha4anbHoro NAPAMETP

3HaAYEHUs aHanoroBoro
BbIXOAa

BHayeHus:
000 - He coxpaHsTb kKanubpoBky,
001 - coxpaHuTb Kanubposky

3Hayenve
macitabHoro
KoaghcpuumerTa

Per Mpr Ivg Bx Bux Mpm OW OT

ocooooom o D80
PucyHok 9.4.2.2 - BHewHul 8ud uHOUKamopos rpu Karnubposke KOHEYHO20 3Ha4YeHUsI aHano208020 8bixoda
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B cooTtBeTCcTBUM C MeToauko N. 5.2.1.5 BbINONHWUTL KanMbPOBKY BCEX aHANOroBLIX BbIXOA0B.

YcTaHoBMTb Ha aHanoroBoM Bbixode perynstopa (no MunnmaMmnepmeTpy) 3HaveHne pasHoe 0% - 0 MA ans
ananasoHa 0-5 unum 0-20 mA 1 3Ha4veHue 4 MA ans gruanasoHa 4-20 MA.

YcTaHoBUTb Ha Bbixode perynaTtopa (no munnuamnepMeTpy) 3HadeHme pasHoe 100% - curHan 5 MA ans
ananasoHa 0-5 MA 1 20 MA ans gmnanasoHa 0-20; 4-20 MA.

CoxpaHuTb 3Ha4YeHWs KanMBpPOBOYHbIX KOHCTAHT B 3HEProHEe3aBUCHMOW NamMATH.

9.4.3 TecTupoBaHue AUCKPETHbIX BXOAOB

TecTnpoBaHMe AUCKPeTHbIX BxogoB npoBoaute B pexume MPOMPAMMUPOBAHME Ha ypoBHe 5
(npoueaypa 03).

Ha avckpeTHOM BXode KOHTporsepa oT uMmutaTopa (3agatyuka) CMrHanoB nogasatk,CurHansl, pasHble 0B
(nornyeckun 0), 1 24 B (nornyeckas 1).

B cooTtBeTCTBUM C METOAUKON N. 5.2.1.5 BLINOMHWUTL KOHTPOIb BCEX AUCKPETHBIX BXOAOB.

MopaBas Ha Kaxabl OUCKPETHBIN BXOA KOHTponnepa curHan cHadvana 0 B, a 3atem 24 B y6epunTbes, 4to
3TVMM CUrHanam CoOTBETCTBYIOT 3HaveHus O u 1.

9.4.4 TecTupoBaH1e aHaNoroBbIX BbIXOA40B

TecTupoBaHue aHanoroBbix BbIXOAOB npoBoauTb B pexume MPOFPAMMUMPOBAHWE Ha ypoBHe 5
(npouepypa 02).

AHanorosble BbIXOAbl TECTMPYIOTCS MNPU TEX e MWCXOOHbIX YCIOBUSX, YTO 4 YCINOBUSI KanubpoOBKM
aHanoroBbIX BbIXOAOB.

B oTnnyme ot kannbpoBKK, TECT aHaNoroBbIX BbIXOA0B NO3BOJISET NpoBEPUTL paboTocnocobHOCTL kaHana
aHanoroBoro BbIxoza.

TecTupoBaHne NPOBOAMTCS B COOTBETCTBUN C METOAMKON, U3NOXKEHHON B M. 5.2.1.5.

9.4.5 TectTupoBaHue AUCKPETHbIX BbIXOA0B

TecTupoBaHue [OUCKPETHbIX BbIXO4OB npoBoantb B pexume MPOTPAMMUPOBAHUME Ha ypoBHe 5
(npouenypa 04).

TecTnpoBaHue NpoOBOANTCS B COOTBETCTBUN C METOAMKOW, M3NOXEHHONW B n. 5.2.1.5.

YctanoBuTb no gucnneo 3ABOAHHA Ha kaxaom Bbixoge 3HayeHue koaddumumeHTa cHavana 0000, 3atem
0001. PaboTy OMUCKpeTHbIX BbIXOO4OB KOHTPONUPOBATb MO COCTOAHWIO AUCKPETHBLIX Harpysok, MOOKMHYEHHbIX K
KOHTponnepy.

9.5 BknroyeHne KOHTporepa B NoKafbHY0 ynpaBnsoLWyo ceTb

B uHdopMaumoHHyto ceTb koHTpomnnep MUK-50 cnenyeT BknovaTe Nocne NpoBepku paboTbl KOHTponnepa
Ha 06beKkTe B aBTOHOMHOM PEXUME.

dunanyeckas n normyeckasi opraHu3aumm ceTn nNnpeacTaBneHbl COOTBETCTBEHHO B pasaenax 3.2 n 3.3.

[ns sBkrtoveHus B ceTb nepentun B pexum NMPOTPAMMUPOBAHWE 1 ycTaHOBWTL npouenypy «CUCTEMHbIE
napamMmeTpbi» CM. ypoBeHb 6, npoudegypa 02. B cooTBeTCTBMM C MPOEKTOM aBTOMaTU3auMM YCTaHOBUTb CETEBOM
agpec koHTponnepa. Heobxoaumo cRegnTtb, YTOObI Yy KaXaoro KOHTPOmfepa, BKIIFOYEHHONO B AAHHYK CeTb, Obin
CBOWM HEMOBTOPSIOLWNIACSA B APYrMX KOHTPosfiepax CeTeBol agpec. Tawke B AaHHOW npouenype Heobxooumo
YyCTaHOBWTb CKOPOCTb CETEBOIO 06MEHA 1 TalM-ayT kagpa 3anpoca.

9.6 CoxpaHeHue nporpamMmMbi NOfib30BaTeNs U HACTPOEK B 3HEProHe3aBUCUMOM
namsiTv

Mpoueaypa coxpaHeHUs MporpaMmbl MNONb30OBaTENs W HACTPOEK B OHEProHe3aBUCUMOW MNaMATU
NpoV3BOANTCS B pPeXuMe NporpammMupoBaHnst Ha ypoBHe 8.

Mocne 3anvicu»MHPOPMaLUM B SHEPrOHE3aBUCUMYKO MNaMsATb M3MEHSATbLCA MOryT nNullb cregyolime
napameTpbl perynsTopa:

» {onepaTvBHble, NMapamMeTpbl, U3MEHEHWEe KOTOPbIX MNPEeAyCMOTPEHO C MNOMOLLbI0 NULUEeBOW naHenu
perynaropa - pexumbl paboTbl perynaTopoB, pexumbl paboTbl NMPOrpamMMHbIX 3a4aTyMKOB, 3HAYEHWE 3adaHHOW
TOYKM perynaTopa, s3HavyeHne aHanoroBoro BbLIXOQHOMO BO3AENCTBUS perynaropa B py4HOM pexume;

* NapameTpbl QYHKLMOHAbHbLIX GITOKOB, U3MEHEHUE KOTOPLIX paspeLLeHo Ha YPoBHE 4;

* U3MEHEHWe napameTpoB YyHKUMOHAmNbHLIX ©OnokoB no cetn (B pexume PABOTA u B pexume
NMPOrPAMMNPOBAHUE).

OctanbHble  napameTpbl  (CUCTEMHble,  (YHKUMOHANbHblE  GroKM,  KOHdUrypauusi, napameTpbl
yHKUMOHanbHBLIX 61OKOB, U3MEHEHWE KOTOPbIX HE Pa3peLLEHO Ha YPOBHE 4) - U3MEHATb HEMb3sl.

MoaTtomy 3anucb nHOpMaUMM B dHEProHe3aBUCMMYIO NaMsTb (Ha ypoBHe 8) cneayeT NMpoBOAWUTL NULb
nocne TwaTenbHOW OTNagkn cCUCTeMbl yrpaBrieHus.
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10 TexHn4yeckoe obcnyxuBaHue

10.1 Mpw npaBunbHoW akcnnyaTauun koHTpornnep MUK-50 He TpeGyeT noBceAHEBHOIO OBCNYXMUBaHWS.

10.2 lMepuroanyHocTb NpodunakTU4ecknx OCMOTPOB U PpeMOHTOB KoHTposnnepa MUK-50 yctaHasnvBaeTca
B 3aBVICMMOCTY OT NPOV3BOACTBEHHbIX YCIIOBUIN, HO HE pexe ABYX pa3 B rof.

10.3 MNpu gnutenbHbIX NepepbiBax B paboTe pekomMeHayeTcs oTknodatb koHTponnep MUK-50 ot cetun
3MeKTPOonUTaHns.

10.4 Bo Bpemsi npodunakTM4eckMx OCMOTPOB: MPOBEPATb U YUCTUTL KabernbHble 4acTu COeAuMHEHWUN
(BckpbiTMe koHTponnepa MUK-50 He ponyckaeTtcs); KNeMMHO-6MoYHblE coeguHUTEnu, MNpPoBEPSTb MPOYHOCTb
KpenneHns 6noka, MOHTaXHbIX XryTOB; MPOBEPSTb COCTOSAHME 3a3eMNSILWLMUX NPOBOAHNKOB B MECTax COEANHEHUN.

10.5 Oumnctka npubopa: He ucnonbsynte pactsoputenn u nogobHble Bellectsa. [1ns 04MCTKM YCTPONCTBa
nonb3ynlTecb CNUPTOM.

11 TpaHcnopTnpoBaHMe U XxpaHeHue

11.1 TpaHcnopTupoBaHue koHTponnepa MWK-50 ponyckaeTca TONbKO B YMAakoBKe NpeanpuaTvs-
N3roTOBUTENS U MOXET NPOM3BOANTLCH N0ObIM BUOOM TpaHcnopTa.

11.2 MNpwn nonyyeHun koHTpornnepa MUK-50 ybeantbcsa B MONHOM COXpaHHOCTM Tapbl.

11.3 Tlocne TpaHcnoptupoBaHust KoHTponnepa MWUK-50 Heobxomnmo  BbligepkaTb B MNOMELLEHUN C
HOpMarnbHbIMU YCIIOBUSIMU HE MEHEE 6-TW YacoB, TOMbLKO MOCIE 3TOr0 NPOM3BECTM PACMAKOBKY.

11.4 lNpeaenbHbIN CPOK XPaHEHUS - O4WH o4,

11.5 KonTponnepbl MUK-50 gomkHbl XpaHUTLCS B CyXOM OTannnMBaeMOM W BEHTUIMPYEMOM MOMELLEHUN
npu TemnepaType okpyxatowero Bosayxa oT -40°C go +70°C n oTHocutenbHou BnaxHoctn ot 30 go 80% (Ges
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAIOTCA PEKOMEHAYEMbIMMU.

11.6 Bo3gyx B nomelleHMn He [OMKEH coaepXaTs MibiMv M NPUMECU arpecCcuBHbIX NMapoB W rasos,
BbI3bIBAIOLLMX KOPPO3WIO (B YACTHOCTM: ra3oB, COAEPXKaLLUX CEPHUCTbIE COEAUHEHUS UITU aMMUaK).

11.7 B npouecce xpaHeHus Unu akcnnyatauun He knagute Taxenble npegmeTsbl Ha koHTponnep MUK-50 n
He nojBepramTe ero HWKaKoMy MeXaHW4YecKOMYy BO3OEVCTBUIO, TaK KaK YCTPOWCTBO MOXET AedopMMpoBaTbCs U
noBpeauTbCA.

12 N'apaHTUU U3rotToBUTENA

12.1 MapaHTUHLIA CPOK yCTaHaBNNBaETCA,S NeT co AHA npogaxu koHTponnepa MUK-50.

12.2 N3roTtoButenb rapaHTupyeT cootBeTcTBUe KoHTponnepa MUK-50 TexHuueckum ycrosusm TY Y 33.2-
13647695-013:2006 npu cobnoaeHUU YEnoBUIN XpaHEeHUsi, TPaHCMOPTMPOBAHMHA, MOHTaXa MW 3KcnnyaTauuu,
yKa3aHHbIX B PYKOBOACTBE N0 aKcnnyatauuy Ha,koHTponnepsl MUK-50. MNpn HecobntogeHn notpebutenem AaHHbIX
TpeboBaHu noTpebuTens NMWaeTCs NpaBa Ha rapaHTUHLIA PEMOHT KoHTpornnepos MUK-50.

12.3 Mo foroBOpPEeHHOCTU C NOTPEOBUTENEM NpeanpUsSTUE-U3roTOBUTENb OCYLLIECTBNSAET NocrnerapaHTunHoe
TexHn4yeckoe obCnyXuMBaHUe, TEXHUYECKYH0 NOAAEPXKY W TEXHUYECKMEe KOHCyNnbTauuu No BCEM BuAaM CBOEW

NpPOAYKLUN.
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INlucT pernctpaumm nsameHeHnn

Bcero

Homepa nuctos (cTpaHuLy) AMCTOB
Ne Bxogsawwmin Ne conposoxagato-
N3m. B Moan. [ata
[OKYMeHTa Liero JoKyMeHTa 1 aata
W3me- 3ame- Ho- | AOKYMeH
HEHHbIX HEHHbIX BbIX Te
1.00 63 63 ME";‘“’T 05.01.2016
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