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Lisa HacTaHoBa wWwoao ekcnnyaTtyBaHHs (PE) npusHaveHa ons 03HaoMIIeHHS CMOXMBaYiB 3 MPU3HaYeHHsIM,
MoAensmMu,  MPUHUMNOM  Ajl,  KOHCTPYKUIED,  MOHTaXeM,  eKChiyaTyBaHHAM  Ta  obcnyroByBaHHAM
MikponpouecopHux koHTponepis MIK-52H (Hagani koHTponepis MIK-52H).

PE cknagaeTtbcsi 3 4BOX CAMOCTIMHUX AOKYMEHTIB.

Y nepwomy 3 Hux - «KoHTponep mikponpouecopHun MIK-52H (MPMK.421457.009 PE1)» - HaBoauTbCA
onuc cknagy, MyHKLioHanbHUX MOXIMBOCTEN Ta IHCTPYKUIS 3 ekcrinyaTyBaHHA KoHTponepis MIK-52H.

Y apyromy - «KoHTponmepu ManokaHanbHi  6aratodyHkuioHanbHi  MikponpouecopHi  MIK-51
(MPMK.421457.005 PE2)» - onucyetbca GibnioTeka cyHKuUioHanbHMXx 6nokiB koHTponepis MIK-51, aHanorom 3a
YHKLiOHaNbHUM NPU3HaYeHHAM | MOXITMBOCTAM SKOroO € KoHTponep MIK-52H.

YBAlAll [Mepen BUKOPUCTaHHAM KOHTponepa, 6y,gb nacka, npoyvTanTe
LII0 HaCTaHOBY LLOAO eKcniyaTyBaHHs KoHTponepis MIK-52H.

HexTyBaHHs 3anobbkHUMMK 3axogamu i npasunamu
eKcnnyaTyBaHHsSI MOXe CTaTu NPUYMHOK TpaBMyBaHHsSI NepcoHany abo
NOLLIKOAXEHHs 0bnagHaHHsA!

Y 3B'A3Ky 3 MOCTiiHOIO POOOTO MO BOOCKOHANEHHIO BMPODY,
WO nNiABULLYE WMOro HAAQIMHICTb | MNOMINWYE XapakTepucTuki, B

KOHCTPYKLiH0 MOXYTb OyTW BHECEHI He3HauHi 3MiHW, SKi He 3HanWnun
BiAoOpaXKeHHs B LLbOMY BUAAHHI.

CKOpPOYEHHS, NPUNHATI B LIbOMY NOCIOGHUKY

Y HaliMeHyBaHHSAX NapaMmeTpiB, Ha PUCYHKaX, MPU LUMDPOBNX 3HAYEHHSX i B TEKCTI BUKOPUCTaHi CKOPOYEHHS
i abpesiatypu (amB. Tabnuuto 1.1), AKi 03HaYaTb HACTYMHE:

Tabnuys 1.1 - CKopo4yeHHsi i abpesgiamypu

Abpesiatypa NoBHe HanMeHyBaHHA 3HayveHHsA
(cumBon)
PV a6o X Process Variable BumiptoeTbest BenmumHa (KOHTPOMbOBaHWUM |
perynboBaHui napameTp)
SP abo W Setpoint 3agaHa Touka (3aBAaHHs perynaTopy)
T, t Time Yac, iHTepBan yacy
Al Analogue Input AHanorosui Bxig
DI Discrete Input [unckpeTHMN BBIg
AO Analogue Output AHanorosui Buxig,
DO Discrete Output [unckpeTHun Buxig
CP CepegHin CepeHin KOHTaKT ONCKPETHOrO BUXOAY
HO HopmanbHo Bigkputui HopMarnbHO BigKpUTUI KOHTaKT OUCKPETHOrO BUXO4y

1 Onuc KoHTponepa

1.1 NMpu3HaveHHs i 3aranbHi XapakKTepUCTUKN

MIK-52H - ue KkOMNakTHWA MarnokaHanbHUN GaraTogyHKLiIOHANbHUI  MIKPONPOLECOPHUIA KOHTpOIep,
Npu3Ha4YeHnn Ans aBTOMATMYHOTO PEryrioBaHHS Ta JIOTMYHOrO KepyBaHHs TEXHOMOrYHMMKM npouecamn. BiH
NPU3Ha4YeHN Onsi 3aCTOCYBaHHA B €NEKTPOTEXHIYHINA, EHEePreTUYHIN, XiMiYHIn, MeTanyprilHii, XapyoBill, LEMEHTHIN,
CKITSIHIW Ta iHLWMX rany3sax NPOMUCIOBOCTI.

KoHtponep MIK-52H posBonsie BecTu nokanbHe, KackagHe, nporpamHe, cynepi3opHe, GaraToss'siskoBe
perynoBaHHsi.

ApxiTekTypa KoHTponepa 3abesneyye MOXNMBICTb BpydyHy abo aBTOMAaTU4HO BKMHOYATW, BigKMOYaTH,
nepemukaTi i pekoHQIrypyBaT¥ KOHTYpPU pPEryroBaHHs, NMpuMYoMy BCi Ui onepauii BUKOHyTbCs 6e3nepebiliHo
Hes3anexHo Bif CKNagHOCTI CTPYKTYPU KEpPYBaHHs. Y noeaHaHHi 3 06pobkoo aHanoroBmx curHanis koHTponep MIK-
52H po3Bonsie BUKOHYBATU TaKOX JOTiYHI NEPETBOPEHHS CUrHarIB i BUPOONATY He TiNbKM aHanorosi abo iMnynbCHi,
ane i OUCKPEeTHI KomaHau KepyBaHHs. JloriyHi gyHKUioHanbHi 6noku ¢opmMyoTb NOriYHY Mporpamy KpOKOBOro
KepyBaHHs 3 3aBOaHHSIM KOHTPOJIbHOMO Yacy Ha KOXHOMY Kpoui. Y noegHaHHi 3 o6poOKo OUCKPETHUX CUrHanis
KOHTponep [OO03BOMs€ BMKOHYBATW TaKOX PI3HOMaHITHI (PyHKUIOHANbHI MepeTBOPEHHS aHanoroBux curHanis i
YTBOPIOBATU SIK AUCKPETHI, TaK i aHANoroBi Kepy4n CUTHanm.

MIK-52H micTuTb 3acobu onepaTMBHOrO KepyBaHHs, pO3TallOBaHi Ha NWLUbOBIN naHeni koHTponepa. Ll
3acobu [o3BONAIOTb BPYYHY 3MiHIOBaTW pexvmyn poboTu, BCTAHOBMOBATU 3aBAAHHS, KepyBaTU XOAOM BUKOHaHHS
nporpamu, BPY4YHY KepyBaTW BWKOHaBYMMMW MPUCTPOSMM, KOHTPOMIOBATU CUrHanu i BigobpakaT NOMMIIKN.
CranpapTHi aHanoroBi i AMCKPETHi [aBadi i BMKOHaBYi MpUCTPOI nigknovaoTbess A0 koHTpornepa MIK-52H 3a
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[AOMOMOro iHAMBIAyanbHUX KabenbHUX 3B'A3KiB. YcepeauHi KOHTponepa curHanmu obpobnsioTbcs B LUMApPOBil
dopmi.

KonTponepn MIK-52H mMoxyTb 06'eaHyBaTMCA B NOKanbHy Kepylody Mepexy LUMHHOI KoHdirypauii. Ans
Takoro 06'egHaHHs HiKMX 4OOATKOBUX MPUCTPOIB HEe MOTPIObHO. Yepe3 mepexy KOHTponepyn MoxyTe 0OMiHIOBaTUCS
iHpopmaLieto B LMdpoBin hopmi.

MporpamyBaHHsI KOHTpOriepa BMKOHYETLCSA 3a 4OMOMOrO KHOMOK NepeaHboi naHeni abo no iHTepdelicy
3a [OMOMOrol creuianbHoOro nporpamHoro 3abesneyeHHs - BidyanbHoro pegaktopa FBD-nporpam  AJIbOA.
Mporpamnuii naket pegaktop FBD-nporpam ANIb®A nowmptoeTbes 6e3koLToBHO. BiH 4OCTYNHMIA HA HaWOMy cawTi
B iHTEpHeTi: www.microl.ua.

Cuctema nporpamyBaHHsi peani3oBaHa BignoBigHO 0 BUMOr ctaHgapTy MikHapoaHoi EnekTpoTexHivyHol
Kowmicii (MEK) IEC 1131-3 i npu3HadeHa ans po3pobku NpuknagHoro nporpaMHoro 3abesneveHHs 360py AaHux i
KepyBaHHS1 TEXHOMNOrYHUMU NpoLecamMu, BUKOHYBAHUMW Ha NPOrpamMoBaHUX KOHTponepax.

B sikocTi MOBM nporpamyBaHHsi B CUCTEMI peanisoBaHO MOBY (byHKLioHanbHWXx 6nokosux giarpam Function
Block Diagram (FBD), wo Hagae kopucTyBaveBi MexaHiam 06'eKTHOrO BidyarbHOro nporpamyBaHHS.

Mpouec nporpamyBaHHsi 3BOAUTLCSA A0 TOTO, WO LUMSAXOM BUOOPY hyHKLioHanbHMX 6rnokis 3 6ibnioteku,
3aXMUCTOM B MOCTINHIN Nam'aTi, BUKNMKaTLCA NOTPIOHI 6ok | 06'egHy0TECS B CUCTEMY 3a4aHOT KoHirypadii, B
SIKMX BCTAHOBIIOIOTbCA HEOOXiAQHI NapamMeTpu HanalTyBaHHS.

3a ponomoroo BOYAOBaHOI eHeproHesanexHoi nam'aTi nporpama kopucTyBada 30epiraetbca npu
BiKMOYEHHI XXMBMEHHS.

KoHTponep MIK-52H € komnnekcom TexHi4HMX 3acobiB. Y WMOro cknag BXOAUTb LEeHTparnbHWUin
MikponpouecopHuin 6nok i Habip pos'emiB ONS NiKMIOYEHHS Kin BBeAeHHA-BuBedeHHs. LleHTpanbHuin 6nok
nepeTBOPIOE aHanoroBy i AMCKPETHY iHdopMmauiio B umdpoBy ¢opmy, Bege 06pobky umudposoi iHdopmadii i
YTBOPIOE Kepyrodi BNMBW.

KoHntponep MIK-52H ue - npoekTHO-KOMMOHOBaHWMI BUPIO, KU [03BONSE KOpuUCTyBayeBi Bubpatu
NoTPiGHMI KoMNNekT Moaynis po3wunpeHHs (YCO - npuctpoi 38'a3ky 3 06'€KTOM) 3rigHO 3 KinbKICTIO | BUOOM BXiAHUX i
BUXiOHUX curHanie. Moro cknap i psag napameTpiB BU3HAYAOTLCA CMOXMBAYEM i 3a3HAYalOTLCS B 3aMoBeHHI. [1o
opfHoro koHTponepa MIK-52H nigknto4aeTbes Tinbkv 0AMH MOAYNb PO3LUMPEHHS.

Y koHTponep MIK-52H BOGyaoBaHi po3BuHeHi 3acobu camopiarHOCTUKKM, curHanisauii Ta igeHTudikauil
HecnpaBHOCTEN, B TOMY YuUCHi NPU BIAMOBI anapaTtypu, BUXOA4Y curHanis 3a gonyctumi mexi, 36oi B O3Y, nopyLueHHi
06MiHy no mepexi i T.n.

1.2 OCHOBHi BNacTUBOCTI

Y koHTponepi MIK-52H nepenbayeHo:

* [lo 9 He3anexHWX KOHTYPIB PEryrnoBaHHs, KOXEH 3 sKux moxe OyTu nokanbHum abo kackagHuM, 3
aHanoroBMm abo iMNynbCHUM BMXOOOM, 3 PY4YHWM, nporpamHMm (B TOMy uucni GaratonporpamHum) abo
CyMnepBi30pHMM 3a4aBaveM.

* binbwe 80 TuniB 3aHeceHux B [13Y dyHKUiOHaNbLHMX GrokiB Ge3nepepBHOi i AUCKpeTHOI 06pobKM
iHcpopmauii, Bknovawum yHkuioHanbHi 6rokvn I  perynioBaHHS, yHKUiOHANbHI GrOKM  MaTemMaTUYHKX,
OVHAMIYHWX, HENIHIMHUX, aHanoro-ANCKPETHMX i NOriYHNX NEPETBOPEHb.

* [o 98 BukopucToBYBaHUX GMNOKIB 3 BiflbHMM iX 3aMOBHEHHSAM Oyab-AkUMKU OYHKLUiIOHaNnbHUMK Griokamm 3
6ibnioTekm i BiNbHUM KOHIrypyBaHHAM Mk COGOK Ta 3 BXoAaMu-BUXOAaMu KOHTporepa. PyyHa yctaHoBka abo
aBTOMAaTWMYHE HanawTyBaHHSA Oyab-AKUX BRacTMBOCTEW, nMapaMeTpiB i koedilieHTiB B Oyab-Akux (OyHKLiOHaNbHMX
6nokax.

* 3MiHa pexXvuMIiB KepyBaHHsi, BKMIOYEHHS / BiOKMHOYEHHSA, MEPEMMUKaHHA | peKkoHdirypauis KOHTypiB
perynioBaHHs 6yab-AKOro CTyneHs CKragHoCTI.

* OnepaTuBHe KepyBaHHSI KOHTYpamu peryoBaHHA 3a AOMOMOro KHOMOK MMLUpBOBOI NaHeni, 2-x Yotupu
pPO3PSAHMX i OOHOrO TpU PO3PSIAHOro LMGPOBMX iHOUKaTOpiB i HAabopy ceiTnoadioais, WO A03BONSAKTL 3MiHIOBATU
peXxvMun, BCTAHOBIMIOBATW 3aBAaHHS, KepyBaT BUKOHABYMMM MEXaHi3aMamu, KOHTPOMoBaTK CUrHamnu, Bigobpaxatu
aBapiviHi cutyauii. Mpy nporpamMmHOMy peryrnioBaHHi 3acobu OnepaTMBHOIO KepyBaHHA [OO03BOMsATb BubMpaTu
HeobxigHy mporpamy, myckatu, 3ynuHATK, i CKMgaTu nporpaMy, NepexoauTu A0 HAaCTYMHOI AINSHKWM mporpamu, a
TaKOX KOHTPOMIOBATU Xif BUKOHAHHS Nporpamu.

* O6'egHaHHs Ao 31 KOHTpOMepiB B rOKanbHy Kepylody Mepexy, MpuioMy B LK Mepexy MOXYTb
BKITIOYATUCA TAKOX i iHLWI Mogeni kKoHTponepiB abo iHLWi NpUcTpoi.
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* KoHtponepu MIK-52H mMoxyTb KOMMNMeKkTyBaTMCA MogyfneM po3wmpeHHs (aue. po3ain 1.3 «lo3HavyeHHs
KOHTpOriepa nNpu 3aMOBEHHI | KOMMIEKT MOCTaBKM» a Takox Tabn. 1.3.11i 1.3.2).

* OanH 3 BxOAiB KOHTporepa € iMnyrnbCHUM (TpeTii BXxig 6a3oBOi Mogeni, MakcumarnbHa 4vacToTa
NPOXOMKEHHS iMNynbCiB 2K L).

1.3 MNo3Ha4yeHHs KOHTponepa Mpu 3aMOBIEeHHI | KOMMNEKT NOCTaBKK
1.3.1 KoHTponep No3Ha4aeTbCs HACTYNHUM YMHOM:

MIK-52H-F-AA-BB-CC-DD-GG-HH-JJ-KK-E-U-L,
ae:

F - TN AMCKpeTHMUX BUXiAHUX CUrHaniB:
T - TpaH3MUCTOPHI BUXIOHI curHanm,
P - penenHi BuxigHi curHanu.

AA, BB, CC, DD, GG, HH, JJ, KK - kog BxigHOro curHany BignoBigHo 1-ro, 2-ro, 3-ro... 8-ro kaHanis:
01-0-5mA
02 - 0-20 MA
03 - 4-20 MA
04 - 0-10 B.

E - ko BuxigHOro yHichikoBaHOro aHanoroBoro curHany:
1-0-5mA
2-0-20 mA
3-4-20 vA
4 - 0-10B

U - Hanpyra XUBNeHHs:
220 - 220B 3MiHHOrO CTpyMmYy,
24 - 24B noCTiINHOro CTpyMmy.

L - BUKOHaHHA NepeAHbOI NaHeni (Mo3Ha4YeHHA KHOMOK, iHAuKaTopiB i Aucnneis):
UA - ykpaiHcbke,
RU - pociincbke,
EN - aHrnincbke.

1.3.2 Mogyni po3wupeHHs ans koHTponepa MIK-52H nosHavaloTbes HaCcTynHUM YMHOM:

MP-51H-MM-F-RST-U,
ne:

MM - koa moaynsi pO3LIMPEHHA:
11 - 1 aHanoroBui BMXig +16 ONCKPETHNX BXOAIB,
13 - 1 aHanoroBwui BuXxig + 8 AUCKPETHUX BXOAIB + 8 OUCKPETHNX BMXOAIB,
15 - 1 aHanoroBui Buxig + 16 ONCKPETHUX BUXOAIB,
16 - 3 aHanoroBmx Buxoan +16 ANCKPETHMX BXOAIB,
17 - 3 aHanoroBux Buxoau + 8 ANCKpPETHMX BXoAiB + 8 ANCKPETHMUX BUXOLIB,
18 - 3 aHanoroBmx Buxoaun + 16 AMCKPETHMX BUXOAIB,
30 - 32 guckpeTHMX BXOAY,
31 - 24 gucKpeTHUX BXOAiB + 8 OUCKPETHUX BUXOAIB,
32 - 16 gucKpeTHUX BXodiB + 16 OUCKPETHUX BUXOAIB,
33 - 8 OMCKpeTHUX BXOdiB + 24 OUCKPETHUX BUXOAIB,
34 - 32 gucKpeTHUX BUXOdYy

F - TN BUXigHWUX curHaniB MoAaynsi PO3LWUPEeHHNA:
0 - ona mogynis MP-51H-11, MP-51H-16 i MP-51H-30,
T - TPAH3UCTOPHI BUXiAHI cUrHanu,
P - penenHi BuxigHi curHanu.

RST - kog BuxigHOro aHanorosoro curHany (signosigHo 1,2 i 3 Buxoaw):
01 - 0-5 mMA,
02 - 0-20 MA,
03 - 4-20 MA,
04 - 0-10 B.

Npumitka ! [Ina mogenen:
- 11, 13i 15 (3 ogHMM aHaNoroBMM BMXOL0M) BKa3yETbCA KOA Tinbku nepLuoro kaHany ROO,
- 16, 17 i 18 (Tpu aHanoroBux BMXo4u) BKa3yeTbCA KOA, A1 BCIX TPbOX KaHanie RST.
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U - Hanpyra XWBneHHA:
220 - 220B 3MiHHOrO CTpyMmy,
24 - 24B nocTiNHOro CTpymy.
Mpumitka! Hanpyru xusneHHa MIK-52H i mogyns poswuperHs MP-51H pekoMmeHayeTbCA 3aMOBNSATU OAHAKOBUMM.

1.3.3 KomnnekT noctavaHHs koHTponepa MIK-52H HaBegeHo B Tabnuui 1.3.1.

Tabnuys 1.3.1 - Komnnekm nocmadyaHHs koHmponepa MIK-52H

lMo3HavyeHHA HanmeHyBaHHs Kinbkictb
MPMK.421457.009 KoHTponep mikponpouecopHuii MIK-52H 1
MPMK.421457.009 NC Macnopt 1
MPMK.421457.009-01 PE1 | HacTtaHoBa 040 eKcnnyaTyBaHHA 1*
232-209/ 026-000 PoseTka kyToBa 4
232-209/ 026-000 PoseTka kyToBa 1**
232-206 / 026-000 Po3seTka kyToBa Lrx*
734-103 PoseTtka npsma 1x**
231-131 Baxinb MOHTa)XHUN 1 wr.
734-230 Baxinb MOHTa)XHUN Lrx*
* - 1 npuM. Ha Oyab-siKy KinbKiCTb BUPOGIB 4A@HOro TMMy Npu NocTasLi B 0QHY aapecy
** .1 LWIT. 38 YMOBM 3aMOBIEHHS KOHTpOrepa 3 Hanpyro xmeneHHs 220 B 3miHHoro ctpymy
*** - 1 LT, 38 YMOBMW 3aMOBMEHHSA KOHTpONepa 3 Hanpyrow XvBNeHHs 24 B nocTinHoro ctpymy
1.3.4 KomnnekT noctasku moayns po3wupeHHs MP-51H HaBegeHo B Tabnuui 1.3.2
Tabnuys 1.3.2 - Komnnekm nocmasku Modynsi po3wupeHHs MP-51H
lMo3HavyeHHsA HarimeHyBaHHsA Kinbkictb
MPMK.421459.004 Mogynb po3wupenHs MP-51H 1
MPMK.421459.004 MNC Macnopt 1
LLnend 3'egHyBanbHui 1
232-203 / 026-000 PoseTka kyToBa 1*
734-203 PoseTtka npsima 1**
734-106 PoseTtka npsima 1
232-209/ 026-000 PoseTka kyToBa 4
231-131 Baxinb MoOHTaHU# 1
734-230 Baxinb MoOHTaXHU# 1x*
* - 1 WT. 32 yMOBM 3aMOBMEHHS KOHTpOrepa 3 Hanpyrow xueneHHs 220 B 3miHHoro ctpymy
** - 1 1T, 3@ YMOBM 3aMOBMEHHS KOHTPOSepa 3 Hanpyrow XueBneHHs 24 B nocTinHoro ctpymy

1.4 3aranbHi TeXHiIYHI XapaKTepuUCTUKN

1.4.1 KinbKicTb BxoaiB/BuXxoaiB KOHTponepa

basosa mopgenb koHTponepa MIK-52H i moayni poswwupenHs MP-51H maiwoTe B cBoemMy cknagi Habip
aHanoroBuWXx i ANCKPETHMX BXOAIB-BMXOAIB, AKi HABEAEHI HWK4Ye B Tabnmusax.

Mpu 3aMOBNEHHI KOHTpOrepa MoXxe ByTU 3aMOBIIEHUN TiNbKW OAMH MOAYMb PO3LUNPEHHS.

Tabnuus 1.4.1 - Kinbkicmb exodig / suxodie 6a3oeoi modesi koHmponepa MIK-52H

Mozent KoHTponepa AHanoroBun OnckpeTHUn
Bxig Buxig Bxig Buxig
MIK-52H-00 * - ... 8 1 3 (1 iMAynbCHUIA) 5
MpumiTtka. * 6€3 Moayns po3LLMPEHHS
Tabnuys 1.4.2 - Kinbkicmb exodie / auxodie mModysie po3wupeHHs MP-51H
Mopenb moayns Kon mopeni AHanoroeum OnckpeTHUn
PO3LUNPEHHSA MoAayns po3WwnpeHHs Buxig Bxig Buxig
MP-51H-11 11 1 16 -
MP-51H-13 13 1 8 8
MP-51H-15 15 1 - 16
MP-51H-16 11 3 16 -
MP-51H-17 13 3 8 8
MP-51H-18 15 3 - 16
MP-51H-30 30 - 32 -
MP-51H-31 31 - 24 8
MP-51H-32 32 - 16 16
MP-51H-33 33 - 8 24
MP-51H-34 34 - - 32

MpumiTtka. «-» - BXig (BMXia) BiOCYTHIN.
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Tabnuys 1.4.3 - CymapHa Kinbkicmb 8xodie / suxodie koHmponepa MIK- 52H 3 modynamu po3wupeHHs

Mopgenb Mopgenb moayns AHanorosum OvckpeTHun
KOHTponepa PO3LUNPEHHS Bxig Buxig Bxig Buxig
MIK-51H-11 MP-51H-11 8 2 19 5
MIK-51H-13 MP-51H-13 8 2 11 13
MIK-51H-15 MP-51H-15 8 2 3 21
MIK-51H-16 MP-51H-16 8 4 19 5
MIK-51H-17 MP-51H-17 8 4 11 13
MIK-51H-18 MP-51H-18 8 4 3 21
MIK-51H-30 MP-51H-30 8 1 35 5
MIK-51H-31 MP-51H-31 8 1 27 13
MIK-51H-32 MP-51H-32 8 1 19 21
MIK-51H-33 MP-51H-33 8 1 11 29
MIK-51H-34 MP-51H-34 8 1 3 37

1.4.2 OCHOBHI TeXHiYHi XxapakTepuCTUKMN BXoAiB-BUXOAIB

1.4.2.1 AHanoroBi BxigHi curHanu

Tabnuys 1.4.4 - TexHiyHi xapakmepucmuKu aHan0208uUx 8XiOHUX cuaHarie

HanmeHyBaHHA xapaKTepucTUKu

3HavyeHHA xapakTepuCcTUKn

KinbkicTb aHanoroBux Bxoais B 6a3oBin mogeni
KOHTposiepa

8

Twun BXiOHOrO aHaNoOroBOro curHany

yHicpikoBaHwum 3rigHo 3 FOCT26.011-80:
0-5wmA, RBx =400 Om

0-20 MA , RBx =100 Om

4-20 mA , Rex =100 Om

0-10, RBx He meHLe 25 kOm

PosginbHa 3gatHicTe ALIMM

< 0,0015% (16 pospsigis)

TouyHicTb iHauKaL,ii < 0,01 %
Mexa gonycTumoi 3BefeHoi Nnoxmbky BumiptoBaHHa | 0,2 %
BnnvBe TemnepaTtypu HaBKOMULLIHBOIO CepeoBuLLa <0,02 % /°C
Mepioa BUMiptoBaHHSA, He GinbLue 0,1 cek

["anbBaHiYHe po34ineHHs kin

AHanorosi BXxoau ranbBaHiYHO i30NbOBaHi OAWH Bif
OJHOrO, Bif BUXIAHWUX i iHLWMX BXiAHWX Kif i Kin
XUBIEHHS.

Hanpyra ranbBaHi4HOi po3B'a3kn He meHwe 500 B.

1.4.2.2 AHanoroBi BuXigHi curHanu

Tabnuus 1.4.5 - TexHidHi xapakmepucmuku aHan0208ux 8UXIOHUX cugHaslie KOHmpoepa

HarmeHyBaHHA xapaKTepuCcTUKN

3HauyeHHA XapaKTepPUCTUKM

KinbkicTb aHanoroBux BuxoAis
- B ©a30Bin Mogeni kKoHTponepa
- Ha MOZYnNi PO3LLUMPEHHS

1
[o 3 (auB. po3gin 1.4.1)

Twun BUXigHOro aHanoroBoro curHany

yHicbikoBaHwui 3rigHo 3 TOCT26.011-80:
0-5 MA, RH £ 2000 Om

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

0-10, RH = 2000 Om

PosginbHa 3gatHicTb LIAIM ans Buxogie:
- B ©a30Bin Mogeni kKoHTponepa
- B MOAY1Ni PO3LLUMPEHHS

< 0,0015 % (16 po3spsagis)
< 0,024% (12 pospsais)

Mexa gonycTMoi OCHOBHOI 3BeIeHOI MOXMOKM
opMyBaHHS BUXIQHOrO curHany:

- B ©a30Bin Moaeni kKoHTponepa, <0,2%
- Ha MoaynNi PO3LUNPEHHSA <04 %
Mexa JonycTMMOro 3Ha4eHHs [0OAaTKOBOI NOXMOKM <01%

BUXiZHOrO CcUrHamny npu 3MiHi onopy HaBaHTaXXEHHS]

Bnnve TemMnepaTtypu HaBkOJTMLWLIHLOIo cepenosuila

£002%/°C

["anbBaHiYHe po3aineHHs Kin

AHarnorosi BUXoau ranbBaHi4HO i305IbOBaHi OAWH Bifg,
O[HOrO, Bif BXiOHUX i iHLUMX BUXIAHWX Kin Ta Kin
XKUBIEHHSI.

Hanpyra ranbBaHi4HOi po3B'a3ku He meHLwwe 500 B.
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1.4.2.3 InckpeTHi BXiaHi curHanu

Tabnuys 1.4.6 - TexHiYHi xapakmepucmuku OUCKDEMHUX 8XiOHUX CuaHarie

HaliMeHyBaHHs1 XapaKTepUCTUKM

3HayveHHsA XapaKTepUucTukun

KinbKicTb ANCKPETHUX BXOAiB:

- B 6a30Bii Moaeni koHTponepa 3

- Ha Mogyni po3wupeHHs YCO aue. posgin 1.4.1
CwurHan noriyHoro "0" - ctaH BIOKNKOYEHO 0-7B
CurHan norivHoi "1" - ctan BKITKOYEHO 18-30 B
MakcrmarnbHa YacToTa NPOXOAXEHHS iIMMYNbCIB:

- Ans iMNynbCHOro Bxoay <2«kly

- ONA ANCKPETHUX BXOAIB <5ly
BxigHui cTpyM (CNoxuBaHHS No BXOA4Y) <10 mMA

ManbBaHiuHe po3aineHHs Kin

[unckpeTHi BXxoau ranbBaHiyHO i30M1bOBaHi OQUH Big
OAHOrO, Big BUXIAHWX i iHWIMX BXigHWX Kin i Kin
XKUBMNEHHS.

Hanpyra ranbBaHiyHOT po3B'a3ku He meHwe 500 B.

1.4.2.4 InckpeTHi (iMnynbCHI) BUXiaHi curHanm

1.4.2.4.1 TpaH3nCTOPHUI BUXig,

Tabnuys 1.4.7 - TexHiYyHi xapakmepucmuKku OUCKPemHUX mpaH3UuCmOopPHUX 8UXIOHUX cueHarie

HanmeHyBaHHA xapaKTepucTUKn

3HayeHHA xapakTepuCTUKN

KinbKicTb ANCKPETHMX BUXOAIB:
- B ©a30Bi Mogeni kKoHTponepa
- Ha moayni po3wupeHHs YCO

5
ovB. po3gin 1.4.1

Twn Buxogy

BigkpuTtuii konektop (NPN TpaH3ucTopa)

MakcumansHa Hanpyra komyTauil

40 B nocTinnHOro ctpymy

MakcumanbHUn CTPYM HaBaHTaXXEHHS KOXKHOIO
BMXxXoay

100 A

["anbBaHiYHe po3aineHHs Kin

OuckpeTHi Buxoau 3'eaHaHi B rpyny 3 N'aTv BUXOAIB i
ranbBaHi4YHO i30MbOBaHi Bif BXOAIB, iHWMX BUXOAIB i
iHLIMX Kin.

Hanpyra ranbBaHi4HOi po3B'a3ku He meHLwe 500 B.

Cwurnan noriyHoro "0"
Cwurnan norivyHoi "1"

PO3iMKHYTWIN CTaH TPaH3MCTOPHOrO Krkoya
3aMKHYTMIN CTaH TPAH3MCTOPHOrO Kioya.

1.4.2.4.2 PenenHnn Buxipg,

Tabnuus 1.4.8 - TexHiYHi xapakmepucmuku OUCKPEemMHUX peneliHUX 8UXiOHUX cuzHasie

HarmeHyBaHHA xapaKTepuCcTUKN

3HauyeHHA XapaKTepPUCTUKM

KinbKicTb ANCKPETHMX BUXOLIB:
- B ©a30Bi Mogeni kKoHTponepa
- Ha Mmoayni po3wunpeHHsa YCO

5
ave. po3gin 1.4.1

Tun Buxony

[NepekngHi KOHTaKTK pene

MakcumanbHa Hanpyra komyTaLlii:

- 3MiHHOrO CTpyMy 250B
- MOCTINHOIO CTPyMy 30B
MakcumanbHUiA CTPYM HaBaHTAXKEHHS KOXKHOTO 5A

BMXOOY

["anbBaHivYHE PO3AiNeHHs Kin

[uncKkpeTHi BUXoam ranbBaHiyHO i3011bOBaHi OAWH Bif,
O[HOrO, Bif BXOAiB, HLLUNX BUXOAIB i iHLIMX Kin.
Hanpyra ranbBaHiyHOi po3B'a3ku He meHwe 1500 B.

Cwurnan noriyHoro "0"
CwurHan noriyHoi "1"

PosiMKHYTUI1 CTaH KOHTaKTIB pene
3aMKHYTWI CTaH KOHTAKTIB pene

Bua HaBaHTa)eHHS

AKTUBHE, IHOYKTUBHE

1.4.3 3aranbHi ¢pyHKUiOHaNbHI napameTpu

Tabnuys 1.4.9 - 3azanbHi pyHKYiOHaNbHI napamempu

TexHiyHa xapakTepucTmka 3HaueHHs
MakcumarnbHe Yncno yHKLioHanbHWX 6NokiB B mporpami 98
Yucno cyHKuUioHanbHMX 610kiB B Gibniotewi Binbwe 80
BvkoHaHHs nporpamu KopucTyBaya, He binblue 0,1 cek

http://www.microl.ua e MIK-52H e ver.52.96

o [IPMK.421457.009 PE1 e 1.09 e 26.01.2024




10

lpodosxeHHs mabnuyi 1.4.9 - 3azanbHi pyHKUiOHanbHI napamempu

Moxnbka undposoi 06pobku iHdopMmaLi:
- NigcymMoBYBaHHS, BigHIMaHHS 0,001%
- MHOXEHHS, OineHHsA 0,001%
- KBafpaTHUM KOpPiHb 0,01%
IMoxnbka roguHHVKa peanbHOro Yacy 3a goby, He Ginblue 3 cek
1.4.4 dyHKUiOHanNbLHI NapameTpu perynsaTopis
Tabnuys 1.4.10 - QyHKYioHanbHi napamempu pe2ynsamopis
TexHiyHa xapaKTepucTuKa 3HaueHHsA

MakcrmanbHe YUCINOo He3anexHUxX KOHTypiB

9

Bua perynstopa B KOXKHOMY KOHTYPi

JlokanbHWIN aHanoroBui, NokanbHUM IMMNYNbCHUNA,
KackagHWIN aHanoroBum, KackagHui iMnynbCHUM

Pexum po60oTmn KOXKHOro KOHTypa

JlokanbHWI, KackagHW, AUCTaHUINHWA, PYYHUIA

Bua 3aBOaHHS B KOXKHOMY KOHTYPI

PyyHe, nporpamHe, 30BHILLHE (CynepBi3opHe)

3aKOH perynioBaHHsl B KOXXHOMY KOHTYPI

nig, ri, rng, rn, TpunosuuinHe, ABONO3ULIINHE

KoHTponboBaHi napameTpu

3aBaaHHg, BXid, HeY3rogXXeHiCTb, BUXig

[MapameTpu HanawTyBaHHS

[vB. nacnopt BignoBigHoro yHkuioHansHoro 6moky

lMapamempu py4Ho20 3adagaya:

Cnocib ycTaHOBKU

BinbLie-meHLLe

[WNCKPETHICTb YCTAHOBKU

0,01%

Yac 3miHn Ha 100%, He GinbLue

16 cek

Bug 6anaHcyBaHHsA

[OnHamiyHe, cTaTucTU4HeE

1.4.5 ®yHKUioHanbLHi NapamMeTpu NporpamMHUX 3agaBavis

Tabnuys 1.4.11 - OyHKYjoHanbHi napamempu npoepamMHux 3adasadie

TexHiyHa xapaKkTepucTuka 3Ha4yeHHA
MakcrmarnbHe YMCno AiNsHOK OJHIET Nporpamm 48
BuKOHaHHs nporpamu QOpHopasose, 6baratopasose, UMKNiYHE
MakcrmarnbHe Yncno 6araTopasoBoro NOBTOPEHHS 99

nporpamu

KomaHau kepyBaHHs Mporpamoto

Bubip nporpamu, nyck, cTon, ckuaaHHs, nepexig Ao
HACTYMHOI AiNAHKN

CTtaH nporpamu

[yck, cTon, cKnaaHHs, KiHeub nporpamu

KoHTponboBaHi napameTpu

Homep nporpamu; Homep NOBTOPEHHS; HOMepP
OINSHKK; Yac, Wo 3anumMBcs A0 3aKiHYeHHS
LOiNsSHKW; CTaH nporpamMu

KepyeaHHs

suxodamu:

Cnocib KepyBaHHS B PYYHOMY PEXUMI

Binblue-meHLle

Yac 3MiHM aHaNoroBoro curHany B py4HOMY pexumi

He 6inblue 16 cek

1.4.6 NMocnigoBHum iHTepdenc RS-485

Tabnuuys 1.4.12 - TexHiYHi xapakmepucmuku nocidoeHo2o iHmepabeticy RS-485

TexHiYyHa XxapaKkTepucTUKa

3HauyeHHs

KinbkKicTb npumarnsHoO-nepegaBanbHUX NPUCTPOIB

[o 32 npuimayiB Ha O4HOMY CErMEHTi

MakcumanbHa JoBXWHA NiHii B Mexax ogHoro
CerMeHTa Mepexi

[o 1200 meTpiB

[liana3oH MepexeBux agpec

255

Bug kabento

BuTta napa, ekpaHoBaHa KpyyeHa napa

[MpoTokon 3B'A3Ky

Modbus pexum RTU (Remote Terminal Unit)

["anbBaHi4yHa po3B'sa3ka

IHTepenc ranbBaHivHO i3051IbOBAHWI Bif iHLLMX
BXOAIB-BUXOAIB i iHLLMX KiN, Hanpyra ranbBaHi4yHo|

po3B'a3ku He meHwe 500 B

1.4.7 3aranbHi TeXHIYHi XapaKTepucTUKu

Tabnuys 1.4.13 - TexHiYyHi XxapakmepucmuKu e/1eKmpOoXXUBIeHHsI

TexHiyHa xapakTepucTuKa

3HaveHHs

Hanpyra xuvBneHHs!

~Big 100 Boo242B (50 1) 'y
= (24+4) B nocrTinHOro cTpymy

CnoxuBaHa NoTyXHiCcTb

C1py™m cnoxuBaHHs He Ginbwe 300 MA (= 24 B).

He Ginbwe 7 B-A (~220 B),
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1.4.8 Kopnyc. YMoBM ekcnnyaTyBaHHA
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Tabnuys 1.4.14 - Ymosu ekcrinyamysaHHsi KoHmponepa MIK-52H i modynie po3wuperHss MP-51H

TexHiyHa XxapakTepucTuka

3HauyeHHs

"abapuTHi po3mipu 6noky koHTponepa i Mmoaynis
PO3LUMPEHHS

110 mm x 160 Mm X 58 mm

Twn kopnycy

Kopnyc ans DIN-penkoBOro MoHTaxy

KpinneHHs kopnycy

Y enekTpowmTax

Po6oua Temneparypa

Big MiHyc 40 °C go nntoc 70 °C

Temnepatypa 36epiraHHs (rpaHnyHa)

Big MiHyc 40 °C go nntoc 70 °C

KnimaTnyHe BUKOHaHHS

BukoHaHHs rpynn B4 srigHo OCTY EN 60529, ane
anst pobotu npu TemnepaTypi Big miHyc 40 °C pgo
nntoc 70 °C

ATMOChEpHU TUCK

Big 85 go 106,7 klMa

BukoHaHHs knacy V.6.H 3srigHo 3 ACTY IEC 60654-

Bibpauis 3:2001

3akpute, BUOYXO-, noxexobe3neyHe.

[MoBITPSA B NPUMILLEHHI HE MOBMHHO MICTUTU NWAY i
MpuMilLeHHs [JOMILLOK arpecuBHUX Napis i rasis, WO BUKIUKAOTb

KOpOo3ito (3oKkpema: rasis, L0 MICTATb CIpYUCTI
3'egHaHHs abo amiak).

[MoNoXeHHA NpY MOHTaXi Byab-sike
CT1yniHb 3axucty IP20 srigHo 3 ACTY EN 60529
Bara, He OinbLue 0,5 kr

2 OyHKUiOHaNbHI MOXITUBOCTI

2.1 ApxiTeKTypa KoOHTponepa

2.1.1 ba3oBi apxiTeKTypHi enemeHTH

ApxiTektypa koHTponepa MIK-52H onwncye iHdopmaLiiHy opraHisauito KOHTponepa i xapakTepusye noro sk

JTaHKY CUCTEeMU KepyBaHHA.

YacTnHa apXiTeKTypHUX enemeHTiB CTPYKTYypu peanizoBaHa anapaTHO, 4acTuHa - nporpamHo. Bce
nporpamMHe 3abe3neveHHs, ske OopMye apxiTekTypy, 3awmte B MOCTINHOMY MPUCTPOI, WO 3anam'sToByE i
KopucTyBayeBi HegoCTynHO. HesanexHo Big TOro, Sk peani3oBaHi eneMeHTV apxiTektypu - anapatHo abo
NMporpamMHoO - KOPUCTYBay MOXE MPEACTaBIATM KOHTpoONep SK BUpiO, B AKOMy BCi €nemMeHTV pearnbHO iCHYITb Y

BUIMNAAi OKpEMUX BY3IiB.

1 RE4 ;
Bnok i Bmox 485 i
ONERaTHBHOTD || iteppeficroro | A 1.,
HEPYESHHA I kawany # i
Bnok BiGnioTexa :
BEOLY AYHELIOHANDHNX = | Bnok
inpopmayi’ © = Tl. Bnokie w| || EMEDZY :
jm I Ll indopmani |
All-Ald i i
r r pm— pr— ! A0
4 — 5 LT "
— T - - & 1
1 177
DD =f i
a R = i i) DOM-DO5
s e o 7 o 7 5.,
o . |~ i
.. TyHrdionaneHi _H i /‘i
Bnoxm HEN A

PucyHok 2.1 - Apximekmypa koHmpornepa MIK-52H

[o cknagy apxiTekTypu KOHTpornepa BxoauTb (auB. puc. 2.1):
* anapaTypa BBoAy-BunBoay iHdopMauii (6azoBoi Mmoaeni i MogyniB po3WNPEHHS);
* anapaTypa onepaTUBHOIO KepyBaHHs i HanawTyBaHHS;

* anapaTypa iHTepdencHoro kaHany;
* (byHKUiOHaNbHI 6noky;
* Gibnioteka yHKLiOHaNbHUX OMOKIB.
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2.1.2 30BHilWHi curHanu i anapaTtypa BBoAy-BMBOAY

KoHTponep po3paxoBaHui Ha NpUnoM i BUAavy ABOX BUAIB CUrHaniB:
* aHanorosux;
* ONCKPETHUX.
®dopmyBaHHA IMNYNbCHUX CUrHamiB Ha BWXOAi IMMYNbCHOrO perynsatopa BUKOHYETLCA NPOrpamMHo, i Ui
CUrHanu HagxoAsiTb Ha BUKOHABYi MexaHi3Mu Yepe3 OMCKPEeTHI BUxoau KoHTponepa. Anapatypa Beoay(BxigHi YCO)
nepeTBOPIOE aHanNoroBi M AUCKPETHI CUrHanu, Wo HaaxodaTb Ha BXi4 KOHTponepa, B uudposy dopmy. AnapaTypa
BmBoay (BuxigHi YCO) 34iicHI0OE 3BOPOTHE NEPETBOPEHHSI.
30BHILWHI KONa MigKMIoYalTbCs A0 KOHTporiepa Yepes 30BHILWHIN po3'eM i pos'eMy AN NiOKMHOYEHHS Kin
BBOAY-BMBOAY.
Bci aHanorosi # AMCKpeTHi BXOAM i BUXOAM KOHTpoONiepa MOBHICTIO YHiBepcalnbHi B TaKOMy CEHCi, IO B
NMo4YaTKOBOMY CTaHi BOHM He «MpuB'A3aHi» J0 Oyab-akux yHKUiA KOHTponepa. Taka npuB'A3ka 34ifCHI0ETLCA
KOpucTyBa4eM i peanisyeTbCcs B NPoLeci NporpaMmyBaHHS.

2.1.3 AnapaTtypa onepaTMBHOro KepyBaHHS i HanawTyBaHHs

AnapaTtypa OnepatMBHOINO KepyBaHHSA (NuMubOBa MaHenb) po3paxoBaHa Ha onepartopa-TexHonora i
onepaTopa-Hanag4vka. JluuboBa naHenbs Mae Habip KHOMOK, CBITNOAIOAHNX | LMpOBMX iHAMKATOPIB, 32 LONOMOroK
SKUX onepaTop-TEXHOMOr «BeAe» TEXHOMOTYHUA NPOLLEC: KOHTPOIIOE MOro napameTpu, 3MiHIOE PEXUMW KepyBaHHS,
3MIHIOE YCTaBKu1, NycKae, 3ynUHSAE, CKaae nporpamy i T. A.

3a gonomoro NUUbOBOI NaHeni MOXHa NporpaMyBaTu KOHTPOrep Ta 34INCHI0BATU HanawTyBaHHS WMOro
napameTpiB, a TaKOXX KOHTPOMNOBATU 3HAYEHHS 3MIHHUX Y BHYTPILLIHIX TOYKaX CTPYKTYpW.

Y 3aranbHOMY BUMMA4i NMUbOBY MaHernb (MyNbT HanawTyBaHHA) MOXHa po3rnagatv sk iHTepdenc 3
NOAVHOM.

2.1.4 Anapartypa iHTepchencHoro kaHany

Y KoHTponepi € iHTepdencHUn kaHan nocnigoBHOro 3B'A3ky. Llen kaHan mae npuimay-nepegasad, Lo
nepeTBOPIOE BXiOHWI MOTIK NOcnigoBHUX 6iT iHdopmauii B umdposy iHdopMauito, npeacTtaBneHy y Burnsaai 6anTis
(To6TO NepeTBOPIOE NOCMIAOBHWI KOA B NapanenbHuii), a TakoX 34iMCHIOE 3BOPOTHE NEPETBOPEHHS.

MpuiHATI | NepefaHi NOBIAOMMNEHHS XO4Y | € UMPOBUMY, ane BOHW MOXYTb «nNpeactaBnatuy Oyab-aki
curHanu, siki 06pobnsaTbLCA KOHTPONIEPOM: aHanoroBi, TUMYacoBi, YACHOBI i T.4.

Bci curHanu nepepatotbesa yepes iHTepdbenc nocnigoBHO, ane WBKAKICTb iX nepefadi JoCUTb Benvka ans
Toro, Wob Ana npoueciB BENWKOI i cepedHbOi LWBMAKoAi MoxHa Oyno BBaxaTu, WO BCi cUrHanv nepegarTbes
O[HOYaCHO.

2.2 dyHKUioHanbHi 6nokosi aiarpamu (FBD)

2.2.1 ®yHKUiOHanbHi 6510KK

Y noyaTkoBOMY CTaHi dOyHKLiOHanNbHi 61oKn BiACYTHI, i Hiski dyHKLii o 06pobui curHanie KOHTPONEPOM He
BMKOHYIOTbCS.

PeaniszoBaHi nporpamHo dyHKLUioHanbHi 6110ku yTBOPIOTL 06M1acTb KepyBaHHsS KOHTporepa.

®yHkuUioHanbHWI 6ok € eneMeHTapHO naHko FBD-nporpam.

Cunctema nporpaMyBaHHSA peari3oBaHa BignoBigHO 40 BUMOr ctaHaapTy MixHapogHoi EnekTpoTexHivHoi
Kowicii (MEK) IEC 1131-3 i npusHadeHa ans po3pobku nporpamHoro 3abesneyeHHsi, npusHayveHoro ans 36opy
OaHWX | KepyBaHHsI TEXHOMOTYHUMUM NpoLecaMm, BUKOHYBAHUMM Ha MPOrpamMoBaHUX KOHTporepax.

B akocTi MOBM nporpaMyBaHHS B CUCTEMI peari3oBaHO MOBY (DYHKLiOHanbHMX 6nokoBmx giarpam Function
Block Diagram (FBD), wo Hagae KopucTyBaveBi MexaHi3aMm 06'eKTHOrO BidyaribHOro NporpamMyBaHHS.

2.2.2 bi6nioTeka ¢pyHKLiOHanbHUX GNOKIB

KoHTponep MicTuTe Benuky 6ibnioTeky ¢yHKUiOHanbHUX GrnokiB, gOoCTaTHO Ans Toro, wob BupilyBaTtu
MOPIBHAHO CKNafHi 3aBOaHHS aBTOMATUYHOrO  PEryrioBaHHA Ta  JOriKO-NporpaMHoro  kepyBaHHs.  Kpim
dyHKLiOHanbHMX 6MoKiB aBTOMaTUYHOIO perynoBaHHA Ta OriKo-NMporpaMHOro KepyBaHHs B GibnioTeui € Benvkni
Habip dyHKUioHanbHUX GMNOKIB, WO BUMKOHYHOTb OWHAMIYHI, CTATWM4YHI, MaTeMaTWYHi, NMOrYHi Ta aHanoro-AWCKPETHI
nepeTBOpPEHHS CUrHanis.

YacTtnHa 6ibnioTeyHnx dyHKUioHanbHUX GrokiB BUKOHYE ocobnmBe 3aBOaHHA: BOHA MOB'A3ye anapartypy
KOHTpOriepa 3 OCHOBHOK Macoto (pyHKLioHanbHMX 6r1okiB. [Jo umnx «3B'a3koBUX» PYHKLIIOHaNbHMX B6MOKIB BigHOCATh:

* cbyHKUiOHanbHi 6noku BBOAY | BUBOOY aHAINOroBMX i AUCKPETHUX CUrHanIB,
* cbyHKUiOHanNbHi 6nokn o6cnyroByBaHHSA NMLBOBOI NaHeni,
* (byHKUiOHanNbHi 6nokn Nnpuromy i nepegadi curHanis Yepes iHTepdENCHUI KaHan.

AnapatHi enemMeHTU CTPYKTypu KOHTponepa (BxigHi Ta BuxigHi YCO, nuuboBa naHenb, iHTepdencHun
KaHan) novMHalTb BUKOHYBaTU CBOI (pyHKUii nuwe nicns Toro, sk OyayTb BMKOpPUCTaHI Oyab-siki BignoBigHi
dyHKLiOHanbHi 6roKu.

Binbw poknagHo 6ibnioteka i onuc QyHKUiOHaNLHUMX ONOKIB nNpeacTaBneHi B HAacCTaHOBI
TMPMK.421457.005 PE2.
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2.3 3aranbHi BnacTuBocTi (pyHKLioHanbLHUX 6nokiB
2.3.1 Bxoau-Bnxoam i napameTpu PpyHKLioHanbLHUX 6nokiB

Y 3aranbHOMy Bunagky (yHKUiOHanbHWM GNOK Mae CBOi BXOAM, BUXOAW, MapameTpu HanawTyBaHHS i
dyHKLiOHanLHe 8apo.

dyHKUioOHanbHUN 6nok - uUe rpadiyHe 300paxKeHHs BUKNWKY OAHIEl 3 (yHKUiA. [padidyHO KoxeH
yHKUiOHanbHUIA BNoK MoXHa nogatu y BUMMSA4i NPSAMOKYTHUKA (OMB. puc. 2.2), BCepeamHi SKOro € Nno3HadeHHsi
dyHKUIT, BUKOHYyBaHOi Grokom. Bxoau doyHkuioHanbHoro 65oky 3'edHyloTbcs 3B'A3kamy 3 iHWMMK Bnokamu. OguH
abo kinbka yHKUioHanbHNX 6okiB 3'eAHaHi 3B'A3kamu Mk cobot0, YyTBOPIOOTL Nporpamy Ha mosi FBD.

®yHKUioHaNbHUM Griokam B nMporpami KopucTyBayda NpPUCBOIOTECH NOPAAKOBI HOMEPU, SAKi ineHTUIKYIOTb
610K B cUCTEMI, @ TaKOX BM3HAYal0Tb YEProBiCTb BUKOHaHHSI B11OKIB B Mporpami.

[ani no TekcTy HacTaHOBM LLOAO eKCnilyaTyBaHHA BUKOPUCTOBYETLCA €AMHA CUCTEMA YMOBHUX NO3HAY€eHb
dyHKUiOHanbHUX 6nokis (NOpsSAKOBMX HOMEPIB, TUNIB, MoAMdIKkaTopa) B Nporpami Kopuctysaya:

08-SUMM (13) -04, ge:

08 - NOPSAKOBUI HOMEP YHKLioHaNbLHOro 610Ky B Nporpami Kopuctysaya,
SUMM (13) - YMOBHE MO3Ha4yeHHs Tuny (yHKLii 6noky) Ta 6ibnioteuHnin Homep G6oky,
04 - MoandikaTop KinbKOCTi BXOAIB (YMCIO BXOAiB)

(BkasyeTbcs Ans dyHKUioHanbHUX 6MokiB, B skux € mogudikaTop,
i He BKa3yeTbCst ANna 6nokis, B skux MogndikaTop BifCyTHIN).
KoxeH 6ok B 3anexHoCTi Bif BMKOHYBaHOI HUM DYHKLii Mae MeBHy KinbkicTb BXoAiB i BuxogiB. Bxoan
3aBXau po3TalloBaHi 3riBa, a BUXoau - crpasa.

WMOEHE NOIHI4EHHRA BifnioTe4HHA HOMED MNopRAKOEHH HOMED
dyHELT Bnowky: Gaoky igeHTHginye Groky B nporpami
"CY¥MATOP" Horo TMn HOPHUCTYES4E
Mogudikarop pozmipy T ——— ‘ iy
ECTESHOEAESHMA "4", |:|,|:> SUMM{13) 1l  Buxia
YTEOPHE 4-EXOQ0EH R !
CYMaTOp

Brogm -:'.';:
Eazoeni agpec Homepw,
perictpoeoi oBaacTi HEHMEHYEIHHA |

ECTEHOEMDETHCA NP ZHE4EHHA NapaMETRIE
NpoOrpamMyEs HHI Broky

PucyHok 2.2 - @yHKuioHanbHul 6510k cymamopa

MapameTpu HanawTyBaHHA (yHKUiOHaNbLHOro GNOKy 3a4alTb Pi3Hi BMACTMBOCTI, HaMpuknag, Homep
BXiHOro curHany, KoegilieHT NOCUNeHHs, MaclTabHuin KoedilieHT, 3MillleHHs curHamy, MocTiHa Yacy dinbTpa,
MaKCVMMarnbHi i MiHiMarnbHi Mexi 3miHu 6yab-gKoro napameTpa i T.M.

B pesynbTaTti BMKOHAHHS yHKUiOHanbHUM 6110KOM BignoBigHOI OYHKLUIT Ha MOro Buxogax (opmytoTbCs
curHanu, siki BU3Ha4arTbCsi CTaHOM BXiOHMX CUrHariB i HanawToBaHMMM NnapaMeTpamu.

Min 6a30B0OO agpecol peecTpoBOi NaM'ATI CNig, po3yMiTU Nam'siTb, BUAINEHY Mif KOXXHY BMacTUBICTb
dyHKLioHanbHMX 6nokie. Hanpuknag, dyHkuioHansHui 6nok SUMM (13), 306pakeHunin Ha pucyHKy 2.2, 3anvae
komipkm nam'ati 01, 02... 05. Akwo B Nporpami € Wwe oauH iaeHTUYHUIN 6ok, NoaibHMIA 4o Toro, 306paxxeHoro Ha
PUCYHKY 2.2, | MOro nopsiaKoBMIM HOMEP - 2, TO MOr0 BNacTMBOCTI OyayTb Bxe 3armaTi Komipku 3 06 no 10 i Tak gani.
Bnoku 6e3 BnacTMBOCTEN HE BHOCATLCA B PEECTPOBY 06nacTb.

Tak, Hanpuknag, Ha puc.2.2, Ha BXig cymaTtopa HaaxoauTb 4 curHanu. Lli curHanu nmigcymoBytoTbCcs 3
ypaxyBaHHsIM BIiOMOBiAHUX MaclwTabHMX KoediuieHTiB, SKi BKa3aHi B MapameTpax, [AO0L4AETbCA 3MILLEHHS i
pesynbTyl4niA CUrHan HagxoauTb Ha BUXig YHKLOHANbLHOro GIIokKy.

Takum 4rMHOM, Ha BMXOAi (PYHKUiOHanNbLHOro 6roky cymartopa (popMyeTbCA CUrHanm, SKU 3anexuTb Big
BXiOHMX curHaniB i BCTaHOBMEHMX MapaMeTpiB i Ans npuknagy Ha puc.2.2, moxe OyTu npenctaBneHun
MaTEMaTUYHOK 3aneXHICTIo:

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

Yucno BxofiB i BUXodiB OyHKUiOHaANbLHOrO OMoKy He (hiKCOBaHe i BU3HA4YaeTbCst BUOAOM (DYHKLIOHANbHOIo
6roky. Hi B ogHoMy dyHKuioHansHoMy 6noui yicno BXO[IB He nepesuwtye 12, yncno BUMXOLOIB Takox He
nepesuLlye 12.

B okpemomy Bunagky yHKUiOHanbHUi ONok Moxe He MaTu BxodiB abo BuxoaiB. Buwe wwnocs npo
JocTynHi abo €BHI Bxogn i Buxogu QyHKUioHanbHoro Ormoky, TO6TO Ti BXOAU-BUXOAW, SIKi MOXHA BiNbHO
KOH@pirypyBaTu - nigknovaTy go iHWmx dyHKLioHanbHUX 6mokis.

Oeski dyHKUioHanbHi 6nokn mMaTb HesdABHI Bxoau i (abo) BMxoau, MalTh cnelianbHe Mpu3HaYeHHst | He
OOCTYnHi  AnA  KoHdpirypyBaHHa. [o Takmx yHKUiOHaNbHMX OMOKIB BigHOCMTBCA BCA rpyna  3B'A3KOBMX
dyHKLUioOHanbHMX OnokiB:  dyHKUioHanbHi  O6nokn  BBOOY-BMBOAY, (OYHKUiOHAnNbHI  GnokM npuiiomy-nepenadi,
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yHKUiOHaNbHI GNOKM ONepaTMBHOIO KepyBaHHS, yHKUiOHanbHi Onokn KopucTyBaubKOi naHeni iHgwkauii i
KepyBaHHs.

Ak TiNnbkn oguH 3 Takmx yHKUiOHanbHMX GMOKIB BUKOPUCTOBYETLCS, MOrO HesiBHI Bxoau i (abo) Buxoam
aBTOMaTWYHO 3'€QHYIOTLCS 3 anapaTypoto, 0b6CcnyroByBaTy Ky NOBUHEH AaHWUIN DYHKLIOHANbHMWI BMOK.

Hanpuknag, sk Tinbkn 6yae BUKOpUCTaHWI OYHKUIOHaNbHWUIA 610K aHanoroBoro BBOAY, HESIBHI BXOAW LIbOrO
dyHKUioHanbHOro 6noky aBToMaTUyHO 3'egHatoTeca 3 AL BignosigHoro kaHany, Wo obpobnstoTb curHanu. A Ha
BMXOJax Lporo cpyHkuioHansHoro 6mnoky 6yayTe chopMoBaHi 3aranbHOAOCTYMHI CUrHaMNM, ekBiBaneHTHi curHanam,
LLIO HAOXOAATL Ha aHanorosi BXoAW KOHTpornepa.

Tomy, aKWwo Ha Bxig Oyab-sKoro dyHKUioHanbHOro 6y1oky NoTpibHO nogaTy aHarnoroBW curHanm, Lew Bxig
npu nporpamyBaHHi cnig 3'egHaTv 3 BIigNoBigHMM BuMxodoM (MacwTaboBaHum abo HemaclTaboBaHUM)
dyHKuUioHanbHoro 6roky aHanorosoro Beogy AIN (puc. 2.3).

AIN{05) 1
. I A
Homep kaHany Iy 02 uT TPE=D. o1 | dEee
aHANOTOEOTD BXOOY 03 eFLT=0000:00.1 —
ALY g;g&rﬁﬂnu, 02| i Macwraboeanui
06 QLT |=0, . EHENOCOEWH CHIHAN
07 BAX=90, 0| i ;
HereHWA Bxig, 05 IIN=0, /'
curnan = AL 09 HY $=0, 04 OUT SCAL
NEpWOrs KaHany 10 I]_H=0.
JE T IM_L=0. os|our HemacwraBoeaHuil
12 Fy'=0. — © BHENOTOEWE CMrHEN
=

PucyHok 2.3 - @yHKuyioHanbHUl 6510k aHarn0208020 8800y 3 HEsIBHUMU 8xo0amu

HesBHi Bxoam i Buxogm Ha rpadidHmx cxemax yHKUioHanbH1X 6rnokie He BigobpaxatoTbes.

Bci Bxogn i mapameTpu (yHKUiOHanbHOro Gnoky MaktTb HackpisHy Hymepauio Big 1 go 98. Buxogu
yHKLiOHaNbLHOro 610Ky TakoX HYMEPYTbCS OBO3HAYHOK AECATKOBOI LUndpoto Big 1 go 98.

Akwo napameTpy dyHKLiOHanbHOro 6oky € NoB'a3aHnMK napameTpamu, To6To nigknYeHMK o 6yab-
SKUX BUXOAIB iHWKNX BMOKiB, TO IX HyMepaLis 34iINCHI0ETLCA 3i 3MILLEHHAM, PIBHUM MakCMMarbHOMY HOMEpPY BXOAY.

Y KOXHOMY KOHKpPETHOMY dpyHKUiOHanbHOMy 6noui yYncno BxoaiB i (abo) BuxogiB Moxe OyTv MeHwe
3a3HAYEHOro MakCMMarnbHOro 3Ha4YeHHS.

2.3.2 PekBi3anTn pyHKLiOHaNbHUX GOKIB

Y 3aranbHomy Bunagky 6ibnioteqHnin pyHKLioHanbHWMI 610K Mae Taki pekBi3nTy:
* 6ibnioTe4HUn Homep, LLO BiANOBIAAE HOMEPY BUKOHYBaHOI (DYHKLT;

» 6a3oBa agpeca peecTpoBoi 06nacTi napaMeTpiB;

* MoandikaTop Po3Mipy, KU BU3HAYaE, Hanpuknag, KinbkicTe BXoA4iB 6moky i .M.

BibnioteyHun Homep sBNAe coOOK [BO3HAYHY AECATKOBY UMAPY i € OCHOBHMM MapameTpoM, Lo
XapaKTepuaye BNacTUBOCTI (DYHKLiOHaNbLHOIO GIIOKy.

Y 6GibnioTeui koHTponepa Hemae XOAHOro (yHKUioHanbHOro OnoKy, SKMM He maB OGu HOmepa, ane B
nianasoHi yncen Big 00 oo 98 € Homepwn, KM He BIANOBIAAE XKOAEH 3 HAasiBHUX TWNIB PyHKUiOHaNbHUX 6nokiB. Taki
HOMEpPU HA3MBATBLCA «MOPOXHIMMY | LMM HOMEpaM YMOBHO MOXHa MOCTaBWTM Y BIAMNOBIOHICTL MOHATTS
«MOPOXHBOrO» (PYHKLOHAaNBLHOrO 6MoKy. «MopoXHIN» PyHKLiIOHaNbHMI ONOK HE Mae BXOAiB-BUXOAIB, HiSKOi poboTn
He BMKOHYE i He BNNMBae Ha poboTy iHWKX YHKLiOHaNbHMX BrokiB, ane B NaMm'aTi 3anMae nNeBHe MicLe i BUMarae
Jesikoro (HeBenvKoro) Yacy Ha obcnyroByBaHHS.

3asBuyann MogudpikaTop 3agae 4YMCNO OOHOTUMHWX BXOAIB abo onepadii, sKi MOXe BUKOHyBaTW OAMH
dyHKUioHanbHMI 6nok. Moaudikatop po3mipy TakoX 3aga€ O0OAaTKOBI BMACTUBOCTI (DYHKLIOHANbHOrO 6IiokKy.
Hanpwvknag, B cymatopi mogudpikatop po3mipy 3agae uncno BXO[IB, ski cymyoTbes, a B mporpamMHOMy 3agaBadi -
YMCINO OINAHOK Nporpamu i T. .

MopaudikaTop po3mipy (KinbKocTi BXxoAiB) BCTaHOBMOETbLCS Ha PIBHI 2 nporpamyBaHHsa ¢yHKLiOHANbHUX
onokis.

Psan dyHkuioHanbHMX 6nokiB (Hanpuknag, iHTerpyBaHHs, MHOXEHHS i T. N.) MoaudikaTopa He Mae.

®yHKUiOHaNbHI 6NOKKM OAHOrO TUMY 3 OOHWUM i TUM Xe HOMEepOM (DYHKLi, SKi BUKOPUCTOBYIOTLCS B PI3HUX
6rokax, MOXyTb MaTv iHAMBIQyanbHWUI MOAMMIKATOP B KOXHOMY (DYHKLOHanbLHOMY 6roui.

HasBHicTb MogudpikaTopa iCTOTHO PO3LLIMPKE MOXIMBOCTI (PyHKUiOHanbHUX 6nokiB. Hanpwvknag, npu
BMKOPUCTaHHi cpyHKUioHanbHoro 6roky 6arato BxogoBoro «I», oguH 6nok Moxe mMaTu YOTUPU BXOAM, a B iHLIOMY
BMNaaKy Tpv - OUB. NpuKnag Ha puc. 2.4.
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PucyHok 2.4 - Bnnue moducbikamopa po3smipy

BasoBa agpeca peecTpoBoi o6nacTi napameTpiB. [NapameTpu KOXXHOroO PYHKLOHaNbHOrO GrIOKY NOBUHHI
po3MillyBaTUCS B PEECTPOBOI o6nacti oguH 3a ogHUM, No nopsiaky, nodnHatoum 3 agpecy 0000 , 3a3HayeHin y
BiANOBIOHOMY pekBi3nTi pyHKUiOHanbHOro 6noky. TobTo 6asoBa agpeca QyHKUiOHaNbLHOro Onoky - Ue Homep
KOMIpKkM peecTpoBOi obnacTi naMm'aTi KOHTponepa, B sKii NOBMHEH PO3MiLLyBaTUCHA MEpLIMA napameTp LbOoro
dyHKuioHanbHoro 6noky. BasoBa agpeca peecTpoBoi obnacti napameTpiB  (OyHKLUiOHanbHOro  6roky

HanawToByeTbCs kopuctyBadem B pexumi NMPOTPAMYBAHHSA Ha piBHi KOHirypyBaHHS (pyHKUiOHaNbHOro 6noky
(piBHi N22).

2.3.3 MNporpamyBaHHs (pyHKLiOHaNbHMMN 6riokamu

Mpu nporpamyBaHHi yHKLiOHaNLHMMK 6nokamm B GiNbLUOCTI BUNaAKiB AiloTb Npasuna:

* pyHKUiOHanNbHUM 6okam NPUCBOIKTLCA NOPAAKOBI HOMEPU, AKi IAEHTUMIKYIOTb 60K B CUCTEMI, @ TaKOX
BM3HaYyaloTb YEproeiCTb BUKOHaHHS 610KiB B nporpami;

* (pyHKUiOHanbHOMY 610Ky MOXxe OyTn NPUCBOEHO ByAb KM NOPSAAKOBUIA HOMED;
* B OOHIV nporpami yHKLiOHanbHi 651I0KM OAHOTO i TOro X TUMY MOXHa BUKOPUCTOBYBaTW GaraTopasoso;
* He MOXe BYTW BiNbHUX (HENiOKNYEHNX) BXOAB OYHKLIOHANbLHOro GrokKy;

* [ONYCKalOTbCA 3B'A3KM BXOAIB i BMXOAiB Oyab-gKoro Tuny, TOMy LLO NEPeTBOPEHHS TUMIB 34INCHIOETLCA
aBTOMaTUYHO.

3 unx npaBun € Taki BUHATKM:
* ONs geskux dyHKUioHanbHUX GrokiB € OOMeXeHHs Ha KpaTHICTb iX 3aCTOCyBaHHS B MeXax OAHOro

KoHTpornepa. Hanpwvknag, dyHKUioHanbHWn 610K aHanoroBoro BBOAY MOXHa BUKOPUCTOBYBATU NULLIE CTiNbKN pasis,
CKiNbKW € aHarnoroBux BXOfiB, MOro MOBTOPHE 3aCcTOCYBaHHSA Mnos3baBrieHe CceHcy. AHanoriyHi obmexeHHs (3
aHanoriyHMx NPUYMH) MatoThb iHLWI yHKLiOHanbHI 6r1okn BBOAY-BMBOAY iHOPMaLLii.

2.3.4 NMporpamHa moaenb (pyHKUiOHaNbLHOro 6noKy

MporpamHa mogene yHKLiOHansHOro 6roKy npeacTasneHa Ha puc. 2.5.

Mogwdikarop

po3mipy
@ynkuin Boky Fune_Block (xx}-m NN
INFP1 0 NapameTpw
—— Gnoka:
mez (02| o 01| out
NP3 [oa] 92
INP4 |04
Y
MporpamosaHi pericTpM: NapameTpy
. [napameTpu Gnowy) Gnoky
EBazoewi agpec = a1
nepworoe Gaoky '] i rd
Eazoeni agpec
HECTYNHOrD Bnoky ¥y

PucyHok 2.5 - [poepamHa modesib (hyHKUIOHarnbHO20 610Ky

2.4 MoxnuBOCTi KOHpirypyBaHHs
2.4.1 3aBAaHHsA KOHQirypyBaHHs

Y npoueci KOHirypyBaHHS AN KOXHOMO BXOAY KOXHOIO (pyHKLUiOHaneHoro Groky 3agaeTbCsl mKeperno
curHany (TyT MalTbCA Ha yBa3i TiNbKW SBHI BXOAM i BUXOAU (pyHKUiOHanNbHMX 6MokiB, HEABHI BXOAM | BUXOOW MatoTb
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hikcoBaHy «NpUNUCKY» i KOHAIrypyBaHHS He MignsraTe). Bci MOXNMBOCTI KOHMIrypyBaHHS OQHaKOBI SIK ANst BXOZIB,
Tak | 4Ns napameTpiB, TOMY B NoAanbWOMy MiXX HAMWU He POBUTBLCS BigMIHHOCTI.

He moxe 6yTu BinbHWUX (HENigkmtoyeHnx) BxoaiB yHKUiOHanbLHOro 6rioky.

CurHanu, Wo nopalTbCsl Ha BXOAM, HAAXOOsATb 3 BUXOAIB (PyHKUiOHanbHUX 6rokiB. MNpu KOHMirypyBaHHsi
ONs BXodiB 3agaeTbcs HoMep oyHKLioOHanbHoro 610Ky i Homep BMXxoAy, 40 SAKOro NiAKMYaeTbCa AaHui BXia,.

3a3HayeHi KoHdpirypauiiHi MOXNMBOCTI  [03BONSOTL OyayBaTM  Kepytodi CTPYKTYpU CaMMX  Pi3HKX
KOHpirypauin. Tak, 3B'A3kum BxoAiB 3 BuxodamMu yHKUiOHanbHMX OnokiB [03BONSOTE BUMKOHYBaTW  CKragHy
anroputmidHy obpobky curHanis. Hanpuknag, noTpiGHo 3B'a3aTh 12-Ty BNacTueicTe (3aBgaHHs MNI0-perynatopa) 3 2-
1M aHarnorosum BxoaoMm. [ns uboro Ha 3-Mmy piBHi (MporpamyBaHHst 3B'A3KiB) NOTPIOHO BMBpaTh Homep i BUxig 6rioky,
SIKMI NOTPIGHO 3B'A3aTw, B Hawomy Bunagky 1 6mok 4 Buxig, nicna uboro BuGpaTM Homep BroKy, BNacTMBICTb SIKOTO
noTpibHo 3B'A3aTh (B AaHoMy Bunagky 3 6rok) i Homep KU PopMyETBCS SIK « HOMEP BNAacTUBOCTI Ska MNOBUHHA

6yTn 3B’A3aHa » + « BCi BXOAWN AAHOTO (PyHKUiOHaNbLHOro 6rioky ».
PID{60) 3

01 nIMF=1. 01 nIMF=2. 01 nDISP=1. dMAAH
02 nT Y PE=0. 1| dEre 02 nT Y PE=0. 1| dEre 02 nDIF=0. —
03 FLT=0:0000 | —— 03 FLT=0:0000 | —— gz "ﬂ'RpED 02[ dLoc
04 BlAs=0. 04 BlAs=0. @
05 OUT.h=tpp, (92 A4 05 OUT.h=tpp, (92 A4 P O [0 nENT_SR=D. RSt dil e
06 OUT |=0, 06 OUT |=0, 07 JTRKD. 04| driN
07 WA= 03] drin 07 WA= 03] drin 08 Ahlodesi. W oLk
0% MIN=0. 0% MIN=0. 03 TI=0:01:00.0 —
03 Hr g=0., 04| OUT.2CAL 03 Hr g=0., 04| OUT.CAL npm(12) 13 [I0TD=0000:00.0 | 06| JOUT.|
10 1R_H=0. 100 IN_H=0. 11 Kp=1.2 | T
111M_L=0. o T 111_L=0. o T 2 SP=0. —
12 PYy=0. — 12 PYy=0. — 13 SP.ext=0. 08| delta
14 QLT =0, —
15 P%.rng=1010,

PucyHok 2.6 - 38'a3Hi napamempu

AHarnoriyHni 3B'A30K napameTpiB dyHKUiOHanbHWX 6M0KIB 4O3BONSE BUKOHATU aBTOMaTUYHY 3MiHY Oyab-
SIKOro napamMeTpa HanalwTyBaHHS (aBTOHaNaLWTyBaHHS).

2.4.1.1 IuBepcia curHanis

Po3wmpeHHIo dhyHKLIOHANBHMUX MOXIMBOCTEN CNY>XUTh LLE OfHA MOXIMBICTb - CUrHan Ha byab-akoMy BXOAi
npv HeObXiAHOCTI MOXHa iHBEPTYBaTW.

BukopncTOBYETLCSA TiNbKM AN OUCKPETHUX CUrHaniB i no3Hadyae 3miHy ctaHy (3amiHy 1 Ha 0 i 0 Ha 1) aus.
puc. 2.4.

MoxnmBiCTb iHBEPTYBaHHS 4O3BONAE yNpaBnsaTV iHBEPTOBaAHUM CUrHarnom, 3anyckatn abo ckugatn Tanmep
He nepeaHiv, a 3agHiM poHTOM curHany i 1. [.

2.4.2 NMpaBuna KoHpirypyBaHHsA

MoxnmBoCTi KOHirypyBaHHss He 3anexaTtb Bid (yHKLiOHanbHOro OroKy i BM3Ha4yarTbCA HacCTyMHUMMU
npasunamu (puc. 2.7):

* He moxe ByTu BinbHMX (HeNigKMoYeHNX) BXoAiB (PyHKLOHaNbHOro GrIoKy.

* ByaOb-akuin oUcKpeTHUIA BXia dyHKUiOHanNbHOro 6roKy MoXHa iHBepTyBaTh (B MOYaTKOBOMY CTaHi iHBepCist
BiOCYTHS).

* [o Oyap-akoro Bxoagy Oyab-AKOro dyHKUiOHanNbHOro 6noky MOXHa MigKMoYMTN  crelianbHui
dyHKLiOHaNbHWIM BNOoK, SKMIN 3agae curHan y BUrnagi 3HavyeHHs (KoHcTaHTy abo koediuieHTa).

* Buxoam dyHKUioOHanbHOro 6MoKy MOXyTb 3anuaTucs BilbHUMU (HENIAKITIOYEHUMN).

Ha pwuc. 2.7 npencraBneHun npuknazg kKoHQirypyBaHHS.

o vico 5 | ot

01 niMP=1. It o1 . 01 nOLIT =1,
P . 3" JINE, O
02 eFLT=0:00:00.1 “dINz 02 a o doT . AINT & dINg &diNg

“dING, 03

= DOT{09) 10
01 nlfF=2. dIMi 04 — 01 nOLIT=2.

02 krLT=0:0000.1 | T _ M 02 01 gor diNt+diNz dINF 0

=2 45TOP 01 [PITHEE0040.0 [ oq | gouT =7
dSET(83) 4 "dFT, 02 02[TH DOT{D9) 8
01 dFET=1. - T R I

+
+
+

PucyHok 2.7 - lNpuknad koHgieypysaHHs
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€avHa cucTeMa YMOBHUMX MO3HAyYeHb (OYHKUiOHanbHMX OrokiB: iX MOpsAKOBUX HOMepIB y nporpami
KopucTyBaya, no3HavyeHHs Tvny (pyHkuii 6roky) Ta 6ibnioTe4Horo Homepa 610Ky, a TakoX 3Ha4eHHs1 MoaudpikaTopa
po3mipy (KinbkocCTi BXxoAiB) HaBOAMTLCA B po3gdini 2.3.1.

Ha puc. 2.7 npeactasneHi pisHi npuknagn i BapiaHTn KOHDIrypyBaHHS:

1) nokasaHo 3B'A30K dpyHKUioHanbHOro 6noky Garato Bxogosoro «I» 5-MULTI_AND (20) -03 i
dyHKUioHanbHoro 6noky auckpeTtHoro Bxogy 01-DIN (06). Ons yTBOpPeHHS 3B'A3KY 3 UMM, Ha PiBHi KOHIrypyBaHHs,
Bxia 01 cpyHkuioHanbHoro 6noky 5-MULTI_AND (20) -03 nigkntoyaetbea go suxogy 01 dyHkuioHansHoro 6noky 01-
DIN (06).

2) nokasaHul BapiaHT KOHQirypauii, npM SKOMy [ABa 30BHILWHIX BXiOHWX OWUCKPETHUX CUrHanmu i ogwH
koediuieHT (B AaHOMy BMNaaKy pornb koedilieHTa BUKOHYE MoriyHa 3MiHHa, BCTaHOBMNEHa (pyHKUioHanbsHUM 6r1okom
4-dSET (83) obpobnstoTbcs pyHKUioHanbHMM 6nokom 6arato BxogoBoro noriyHoro «I» 5-MULTI_AND (20) - 03
Bi4MNOBIAHO A0 3aneXHOCTi:

dOT = dIN1 & dIN2 & dIN3.

pe: dOT - pesynbTtat 06pobku, dIN1, dIN2 - guckpeTHi curHanu, WO HagxoasaTb Ha Bxig koHTponepa, dIN3 -
koedilieHT, Skuin npuiimae 3HaveHHs 0 abo 1 i BCTAHOBMIOETLCA OMNepaTtopoM BpyYHy. [na nigkrnouveHHs Oo
OVCKPETHNX BXOAIB KOHTPONepa BUKOPUCTOBYOTLCS hyHKLiOHanbHi 6rokn BBody AuckpeTHux curHanis 01-DIN (06) i
02-DIN (06). Bxogn 01 i 02 cbyHkuioHanbHoro 6noky 6arato Bxogosoro | 5-MULTI_AND (20) -03 nigkntovatoTecst 40
Buxoay 01 6noky 01-DIN (06) i Buxogy 01 dyHkuioHanbHoro 6noky 02-DIN (06), a Bxig 03 dyHkuioHansHoro 6noky
©araTo Bxogosoro | 5-MULTI_AND ( 20) -03 nigkntouyaeTtbca ao 6noky 4-dSET (83) anst 3aBAaHHs1 NOriYHOT 3MiHHOI.

3) BuxigHun curHan dyHkuioHansHoro 6noky 6arato Bxogosoro | 5-MULTI_AND (20) -03 nogaeTbcs Ha 1-n
OUCKPETHUI BKXiO KOHTpornepa, anda voro Ha Bxig 01 6noky auckpeTtHoro Buxogy 9-DOT (09) nigkntoyennin 01 Buxig
6roky 6arato Bxogosoro | 5-MULTI_AND (20 ) -03. CwurHan Ha Bxogi 01 dyHKuioHansHoro 6mnoky AMCKpeTHOro
Buxogy 9-DOT (09) iHBepTyeTbCA.

4) Ha puc.2.7 nokasaHa iHBepCig BXOAiB HACTYNHWX dyHKUiOHaNbHMX 6rokis:
Bxig 02 i 03 6noky 5-MULTI_AND (20) -03, Bxig 02 6noky 6-TIMER (38), Bxig 02 6noky 7-OR (21), Bxig 01
6noky 9-DOT (09).

2.5 CurHanu i napameTpu
2.5.1 Tunu curHanie, napameTpiB i TN JaHuXx

HesBaxatoum Ha Te, WO BXigHi | BUXIigHI CUrHanu KOHTporiepa MOXyTb OyTy TiNbKW ABOX BMAIB - aHArorosi i
OVNCKPETHI, doyHKLUioHanbHi 6nokun po3paxosaHi Ha 06pobKy curHanis, SKi MalOTb BEMNVKi Pi3HOMaHITHOCTI.

HasiBHiCTb Oinblu pi3HOMAHITHMX CcurHaniB nos'A3aHa 3 ABomMa obcTtaBuMHamu. [lo-neplue, B cknagi
6ibnioTekn € dyHKUiOHanbHi 6roKK, NOB'A3aHi 3 BiANIKOM peanbHOro 4acy (TanMepw, nporpamHi 3agasavi i 1. 1.) 1 3
PaxyHKOM u4ucrna noain (niyvmnbHukm). [lo-gpyre, Ak 3a3Havanocda B n.2.3.1, napameTpu HanawTyBaHHS
dyHKLiOHanbHMX 6GnokiB 3a4aloTbCA 3a [OMOMOrOH CUMHarmiB Ha MOro HanawToBaHMX BXxodax, a napameTpis
HanalTyBaHHS, 3 TOYKM 30py iX hopmarTy, iCHy€e BenvKa pi3HOMaHITHICTb.

Y 1abn. 2.1 npeacrtaBneHunii NOBHUIN Nepenik curHanis, Wo o6pobnaTbes yHKUioOHaneHMMK 6nokamu. Y
3B'A3KY 3 TMM, LIO MapameTpy HanawTyBaHHA MOXYTb 3aJaBaTUCS aHanorvyHUMW CUrHanamu, siki HaoxoasTb Ha
nignawToByBaHi BXxoaun OyHKLiOHanbHMX OMokiB, B Tabnuui He pobuTbCa BiAMIHHOCTI MK cCUrHanamu i napameTpamm
HanawTyBaHHs. Y Tabn. 2.1 HaBegeHO MakCcMMarnbHWUIA AianasoH 3MiHW curHanis. Y KOHKPETHOMY (OYHKLLiOHanbHOMY
6roui uen gianasoH Moxe 6yTn o6MexeHun. Hanpuknag, BUXigHUA curHan gyHKUiOHanbHOro 6roKy perynoBaHHS
OOMEeXeHW BCTaHOBMEHMMU PpiBHAMM BOygoBaHoro obmexyBaya abo, Hanpuvknag, YUCNOBUW CurHam, Lo
XapaKTepusye HOMep MOTOYHOI AiNsHKU nporpamMu, obmexeHnin napaMmeTpoM OyHKLiOHanbLHOro 6rmoky nporpaMHoro
3ajaBava, Lo 3a4a€ KinbKiCTb OiNAHOK, i T. M.

Mepenik curHanis, Wwo 06pobnATECA PYHKLIOHAaNbHUMKY BioKaMu, BKIOYAE HACTYMHI TUMA:
* aHanorosun (BMMiptOBaHi NapaMeTpu, 3HAa4YEHHSA aHarnoroBUX BXOAIB-BUXOAIB, TEXHIYHI OAMHNLL,
KoedilieHT, WBNAKICTb 3MiHM NnapameTpa i T.Mn.);
* OUCKPETHUN, iMNYIbCHUI;
* YACIOBUM;
* TMYacoBuWI (yCTaBKa Yacy, TpMBanicTb iMMynbCy).

Y koHTponepi MIK-52H Bce onvcaHe BuLle Pi3HOMaHITTA TWNIB CUrHamniB i mapaMeTpiB HanalwTyBaHHSA
06CcnyroByeTbCA 3aranbHOMPUAHATAM HabopoMm TUMIB AaHKX.

Mpu ubomy 3abesnevyeTbca NPoOCTUn iHTepdeinc 3 6azaMm AaHUX iHWMX MOB NPOrpamyBaHHs, LLO Crpusie
yHicikauii i po3BUTKy nporpamHoro 3abesneyeHHs1 KoHTponepa. Y Tabnuui 2.1 npeacraBneHuii Habip TvniB gaHux
MOB, SKi BUKOPUCTOBYIOTLCS NpU peanisaLii yHKLioHanbH1X Onokis.
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Tabnuus 2.1 - Tunu 0aHux

HanmeHyBaHHs Liana3oH 3MiHu* O6csr 3amaHoi | KinbkicTb BUKOPUCTOBYBaHUX
™ny nam'aTi pericTpiB
IOunckpeTtHa 0 abo 1 2 Gawta 1 pericTp
Llina ctangapTHa -32768... 32767 2 Banta 1 pericTp
Llina gosra -2147483648... 2147483647 | 4 Ganta 2 pericTpa
3 nnaeatoyoro koMo | -3,4x10 38 |, 3,4x10 *38 4 6anTa 2 pericTtpa

* Mpumitka. [lianasoH 3amMiHW TUNIB faHMX HA NWLBOBIV NaHeni KOHTporiepa oOMeXxeHWI BiANoBiAHO Yncnamm
Bia -9999 no 9999.

BignoBigHicTb TMNIB AaHuX, TMNIB CMrHaniB i NnapaMeTpiB HanawTyBaHHA yHKLUioHanbHWX 6rokiB HaBegeHO
B Tabnuui 2.2.

Tabnuys 2.2 - BidnogiOnicms munie daHux, murig cuesHarie i napamempie HanawmyeaHHs

CurHanu i napameTpu HanawTyBaHHA Po3mipHicTb Tunu gaHux
byHKUioHanbHUX GoKiB

1 AHanoroswuii (BUMiptoBaHi napameTpy, | % abo TeXHi4Hi OanHUL 3 nnasaroyoro

3HAYEHHS aHanoroBMx BXO4iB-BMXOAIB, KOMOHO

TEeXHIYHI OAUHMLI, KOemILEHT, WBUAKICTb
3MiHW napameTpa i T.n.)

2 OnCKpeTHUI, iIMNYyNbCHUI 0/1 Llina ctangaptHa
3 Yucnosumn - Llina ctangaptHa
4 TumyacoBoi (4ac, TpuBanicTb rOOUHW, XBUIMHW, CEKYHOW, OECATI YacTKu cekyHn, | Llina goera
iMnynecy) ans ingukauii: 0 - 994 59m (0 - 3599999 - ana

3MiHM NapameTpiB No Mepexi) * 1

* 1. Hanpuknad skwo € 3HayeHHsi Yacy Y4: MM: CC: [ (200uHu: x8usnuHu: ceKyHOU: Yacmku ceKkyHd), mo
3Ha4yeHHs Uino2o 0oszo20 X byde dopisHrosamu: X =[] + 10*CC + 600*MM + 36000 *4Y.

PosMipHicTb aHanoroBux curHanie i napameTpiB, a TakOX LUBMAKOCTI iX 3MiHW BM3HA4Ya€eTbCA B MPOLIECI
KanibpyBaHHA KOHTporepa i Moxe OyTn 3agaHa abo y BiacoTkax, abo B TEXHIYHMX OOUHULISIX.

PosmMipHicTb 4acoBux napameTpiB 3adaeTbCa Aiana3oHOM 4acy KOHKPETHOro (pyHKUioHanbHOro 6roky
(rogmnun, xBunuHWM abo XBUNWHW, CEKYHAM BiANOBIAHO).

B npoueci o6uMcrieHb 3HaAYeHHs curHamniB i napameTpiB KOHTpornepa aBTOMaTU4YHO OBMEXYTbCS
JianasoHoOM 3MiHM BiANOBIAHUX TUMIB JaHUX.

Mpn KOHTPONI aHaANoOroBUX CUrHaniB B TEXHIYHNX OANHMLAX HA LMEPOBKX iHOMKATOPaX po3ainbHa 34aTHICTb
iHgukauii He nepesuye 0,001 oanHuub (a6o 0,01%).

AHanoroBi curHanu opmyloTbCA Ha BUXOAi Takux (pyHKUiOHanNbHWUX GNOKIB, SK perynatopu, cymaTtopw,
3agaBsadi, iHTerpatopy i T. n. [Jo aHanoroBux curHaniB BiAHOCATb Taki NapameTpy HanawTyBaHHs, SK Mexi
cnpauboByBaHHS KoMnapaTopa, piBeHb OOMEeXeHHs i T. n. He AuMBNsSYMCb Ha Te, WO Ha aHanoroBmx BXxodax i
BMXO4ax KOHTporepa curHan 3miHeTbes B gianasoHi 0-100%, Ha Buxogi dyHKUioOHanbHMX OnoKiB aHamorosuii
CMrHan Moxe 3MiHIOBaTMCA B LUMPLLOMY [iana3oHi - B AianasoHi BiAnosigHMx Tunis gaHwx. Lle nossonse, Hanpuknag,
ckragaTtu ABa 4vcna, koxHe 3 skux gopisHioe 90%, i Ha Buxodi cymatopa oTpumyBaTV MPaBUITbHUWA pesynbTarT.
Akwo pesynbTat Gyab-gKNX 0BYMCNEHb BUSBNSETLCS OinMblue BCTAHOBMEHOrO TUMY AaHWX, TO CUrHam Ha BMXOAi
yHKLiOHaNbLHOro 6r10Ky 06MeXy€eTbCA 3HaYEHHSIMU BiANOBIAHOrO TUNY AaHUX.

TumuyacoBi curHanu OpMyTbCA Ha BUXOAi TanmepiB, NpOrpaMHUX 3ajaBadiB, O4HOBIOpaTopiB i T. M.
dyHKLiOHanbHMX 6rokiB. [1o TMMYacoBuX curHanie Bi4HOCATBLCA Taki NapamMeTpy HanawTyBaHHs, AK MOCTiMHI Yacy,
OOBXWHA LiNsHKW, Yac BUTPUMKM i T. N. Y perynatopi nepeabadeHi YoTvpu pO3MIPHOCTI AN YaCOBWUX CUrHamis:
OecsTi ooni CekyHA, CEeKyHAM, XBUIMMHMW i FOAMHHUK. KOHKpETHa pO3MIpHICTb BM3HA4aETbCA BiAMOBIAHUM TWUMOM
dyHKLioOHanbHoro 6roky (aue. Tabn. 2.2).

[nga TMMyacoBux curHanis MiHiMarnbHUIN KPOK 3MiHW i yCTaHOBKM B [iNCHOCTI peani3yeTbCs, TiNbKn SKLLO LIen
KpPOK GinbLue Yacy LMKy, 3 SKUM Npawtoe KOHTponep.

YucnoBi curHanu - Le curHanu Ha BUxoAi niynnbHuKa abo iHWKWX yHKUioHanbHMX G6nokax, poboTta sKknx
noe'asaHa 3 Bignikom nogin. Yncnosumun MoxxyTb ByTv i napameTpy HanawTyBaHHs, HanpyKnag, YMcrno Moxe 3agatm
rPaHUYHe 3HAYEHHs CUrHary Ha BMBOAI NiYMIbHUKA, HOMEp eTany, A0 AKOro NOBMHHA NEePEenTH NnoriYHa nporpama i T.
n.

OncKkpeTHi curHanm 3a3suyar 00pobnaTbLCS NOriYHUMU yHKUIOHaNbHUMK 6riokamMm i pyHKLiOHaNbHUMK
6rokamu, NoOB'A3aHUMK 3 NepeMukaHHAM curHanie. OgHak OMCKPETHUMM MOXYTb OyTuW | mapaMeTpy HanawTyBaHHS.
Hanpwvknag, OuckpeTHi curHanu B yHKLiOHanbHOMY Onoui 3aBOaHHS BU3HA4alOTb, YM MOBMHHA BMKOHYBaTUCH
cTaTtudHe i guHamiyHe 6anaHcyBaHHs.

MacwTtabHuin KoedpilieHT - Lie napameTp HamnawTyBaHHA HU3KM byHKUioHanbHUX Gnokie, e noTpibHe
macwTabyBaHHs curHanis. Tak, uen koedilieHT BUKOPUCTOBYETLCSA B (DYHKLIIOHANbHMX OroKax aHanorosoro BBOAY i
BMBOAY, NiACYMOBYBaHHS 3 MacwTabyBaHHaM i T. n. KoedilieHT nponopuinHOCTi BUKOPUCTOBYETLCA B OCHOBHOMY B
(YHKLiOHanNbHMX Brokax perynioBaHHs.

LWBuakicte 3MiHW aHanoroBUX curHaniB - Ue MapaMmeTp HanawTyBaHHs, SKAW 33adae, Hanpwvknag,
LWBUAKICTb 3MiHM NpW AMHamiYHOMYy GanaHcyBaHHIO abo 3aae OOMEXEHHS LUBUAKOCTI B (DYHKLiOHanbHOMYy Onoui
0OMEXEHHS LLIBUAKOCTI.

TpuBanictTb iMnynbey - Lie napaMeTp HanawwTyBaHHS (OyHKLiOHanbLHOro 6oky iMnynscHoro Bueoay Lien
napameTp 3agja€ MiHiManbHy TpuBanicTb iMNynbCy, KU (POPMYETLCHA IMMAYNLCHUM perynatopom. TpuBanicTb
iMNynbCy BigpaxoBYETLCA B AECATUX YaCTKax CEKyHOM.
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TexHiuHi oaMHULUI - Le NnapamMeTpu HanawTyBaHHS (PYHKUIOHanNbHUX GNoKiB onepaTtMBHOIO KOHTporto. 3a
[AOMOMOroto LMx napameTpiB 3agaeTeca opmaT yncna, B AKOMy KOHTPONbOBaHi mapameTpu (Hanpuknag, napameTp,
3aBAaHHS, HEY3rOPKEHICTb i T. 4.) BUBOAATLCA Ha iHAMKATOPMW NepeaHbOi NaHeni.

2.5.2 B3aemHa BignoBigHicTb curHanie i napameTpis

Mpy KoHIrypyBaHHI (yHKUIOHaNbHUX BMNOKIB Pi3HOTUMHICTE CMrHaniB Ha Bxopax ,siKi 3'€dHYOTbCS ,HE €
nepewlkoao Ans ix 3'edAHaHHsA. €auHe, WO HeoOXiAHO Mpu LbOMY BpaxoByBaTW - Le B3aemMHa BiOMNOBIAHICTb
AianasoHy 3MiHW Pi3HWUX CUrHaniB.

Hanpvknag, aKkwo TMMyacosui BUXif TanMmepa 3B'a3aT 3 aHanoroBMm BXo4oOM CymaTtopa, TO 3Ha4YeHHSA Ha
BXOAi cymatopa b6yae BM3Ha4aTMCs BigNOBIAHO A0 chiBBigHOWeEHHS: X = 10*T.

B3aemHe cniBBiOHOWEHHA € He TinbkM Mix OesnepepBHMMM curHanamu, a W Mk 6e3nepepBHUMYK
curHanamu, 3 ogHoro OOKy, i AMCKPeTHMMM 3 iHWoro. HAKWO, Hanpuknag, BXig cymartopa MoB'a3aTv 3 BUXOOOM
noriyHoro pyHkuioHansHoro 6roky, TO Mpu 3MiHi CUrHamy Ha BMXOAi OCTAHHBOrO 3 HYMsl Ha OOMHWULIO CUrHan Ha
BXx0gi cymaTtopa 6yae auckpeTHo 3MiHoBaTucs 3 0 Ha 1 (oguHuMub ab0%).

B3aemHa BignoBigHICTb pi3HUX curHanie Ha BMxodax i Bxodax (yHKUioOHanbHMX GrokiB HaBedeHo B Tabn.

2.3.
Tabnuus 2.3 - BsaemHa 8i0nogioHicmb cuaHarie
CurHan Ha Bxogai CurHan Ha Buxogi 6noky (axepeno)
60Ky AHanorosun, X,% Tumuacosoi, T Yucnosum, N OuckpeTHun, D
(npunmav)
AHanorosun, X,% [ X=X X =10*T X=N X=0,npuD=0
X=1,npuD =
Twumyacosoi, T T = uina yactuHa X T=T T=0,1*N T=0,npu D=0
T=0,1,npuD=1
Yucnosun, N N = yina yactmnHa X N=10*T N=N N=0,npuD=0
N=1,npuD=
OwuckpetHuin, D D=1,npuX>0 D =1 npu 6yab- D=1,npuN>0 D=D
D=0,npu X< 0 akomy T D=0,npuN<0

2.6 MNopsapgok obcnyroByBaHHA (pyHKLiOHaNnbLHUX 610KiB
2.6.1 LlukniyHicTb po6oTn

Linknorpama poboTn KOHTponepa npeactaBneHa Ha pUCYHKY 2.8. Yac uukny BWKOHaHHA nporpamu
KopucTyBaya pikcoBaHui i ctaHoButb 0.1 cekyHan. CnodaTky oBCrnyroByeTbCA MepLunin dyHKUiOHanbHUA B6nok,
noTiM Apyrun i T.4. MOKM He Byae oBCrny>XeHWUn OCTaHHiIN dyHKUioHanbHM 6nok. Konm yac B Mexax BCTaHOBNEHOrO
yacy uMKny 3akiH4MTbCsl, Mporpama 3HOBY neperige A0 06CnyroByBaHHSA NepLIoro oyHKLioHansHoro 6roky.

CeaHc wmepexeBoro OOMiHy 3 BEpxHiM piBHEM YMOBHO MOKasaHW/ B UWKNi KOHTponepa. Hacnpasgi
MepexeBuin 06MiH HOCUTb BUNAAKOBUIA XapaKkTep Mo BigHOLIEHHIO 4O LWKIY KOHTporepa.

1

3yutyBaHHA

BXIAHUX 3MIHHUX

BuKkoHaHHs ogHOro
npoxogy Nporpamu
BcraHosneHHs
BUXIAHUX 3MiIHHUX

Mepexesuin 0BMiH

3 BEPXHIM pIBHEM

PucyHok 2.8 - Lukrnioepama pobomu KoHmpornepa
3aranbHnii 4ac, WO BUTPaAYaETbCs Ha 0OCNyroByBaHHA (yHKUiOHaNbHUX 6nokiB Tes | iHTEpdENncHoro
kaHany Ty, Mae 6yTu MeHLwe Yacy umkny, piHoro 0.1 cek:

Tog + Ty < 0,1 ceKk
2.6.2 3aTpumka o6cnyroByBaHHA PyHKLiOHanbHUX 610OKiB

Y KOXHOMY LMK (PyHKLiOHaNbHWMI ONOK OTPMMYE Ha CBOI BXOAM CUrHanu, ob4ymcneHi B nmonepegHboMy
UMKni pyHKUiOHaNbHUMK BriokamMu, 40 SKUX AaHuiA hyHKUIOHANbHUIA BOK NiKMIOYEHWI Mo KOHIrypaLii.

LinkniuHicte obcnyroByBaHHSA pyHKLiOHaNbHMX OMOKIB Npu3BOAUTL OO TOro, WO 3aTpumka B 0bOpoO6LUi
CUrHaniB 3anexuTb Big MOPSIAKY NporpamyBaHHS 3'€AHAHMX Mk CODO0 hyHKLIOHANbHNX ONOKIB.

Tomy, Hanpuknag, B cxemi puc. 2.9a 3aranbHa 3aTpumka 0bpobku CTaHOBUTL OAWMH LWKI, @ B CXEMi puc.
2.96 - oBa uukny.

Lli o6cTtaBmHM cnig BpaxoByBaTu Npu NporpamyBaHHi yHKLiOHanbHUX BrokiB.
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3aranbHa pekomeHAauif: AN MiHiMi3auil 3aTpymkn 6axkaHo, Wob yHKLUioHanbHUA Brok-mxepeno Mas
MEHLUWIA HOMEP, HiXX pyHKLiOHaNbHUIA BNoK-NpuiMay (BenuymHa uiei pisHuLi 3HaYeHHs He Mae).

Bx Fune_Block (xx) 04 Func_Block (xx) 18 Bux

LR [15 01] OuUT  INF1 J01 01 OUT

3) MopRAKCENA HOMED BADKY-LHEDENE HUMHKA, HiR BNOKY-NPUIMEYE, 3TTPHUMES - DIHH LMK

Bx

Func_Block [xx] 04 Func_Block (xx] 15

INF1 |01 (1R | [=1Ng| INF )01 o] ouT

=

6} MNoprakoEHA HoMER BAOKY-AHERENS BHWMKHA, Hix BACKY-NPHAMEYE, 33TPUMKES - 4B3 LHKAH

PucyHok 2.9 - Bampumka obcr1y208y8aHHsI

3 MepexeBa apxiTektypa

3.1 3aranbHUK onnuc Mepexi

KoHTtponep MIK-52H mae iHTepdencHUiA kaHan NOCMigOBHOMO 3B'A3Ky, 3a AOMOMOrOK SIKOro KOHTporepu
MOXyTb 00'egHyBaTMCs B riokanbHy abo po3nofineHy Kepywdy Mepexy. Y Mepexi KOHTporepu MOXyTb
obmiHoBaTUCA iHChopMaLlieto, Sk 3 KOMM'IOTEPOM, Tak i Midk COBOH0.

®isnyHa opraHisauis mepexi nogaHa B posaini 3.2.

JlorivHa opraHisauis mepexi nogaHa B po3gini 3.3 i Mae HaCTyMHi MOXIMBOCTI MepeXeBOoro OOMiHy
iHdbopmalieto:

1) oBMmiH iHpopMmaLlieto Mk KOHTporepamu (KoMn'toTep € AUCNETYEPOM MEPEXEBOrO OOMIHY),

2) obMiH iH(bopmaLieto Mixk KOHTponepamm i KOMN'toTePOM,

3) kombiHOBaHa opraHisauis obmiHy, sika ob'egHye BCi mepeBaruM OBOX MepLunx crnocobiB MepexeBoro
06MiHy.

3.2 disnyHa opraHisauia mepexi

KoHTponepu B Mepexi 3B'A3yl0TbCA OAMH 3 OAHUM 3a JOMOMOTOK KpyYeHOi napun npoBoAiB. [JoBXMHA NiHii
3B'A3Ky moxe gocaratm 1200 m (Ha ogHOMY CErMeHTi Mepexi) B 3arnexHOCTi Bii BCTAHOBMEHOI LBUAKOCTI nepeaaui
panux. [Ons 36inblueHHA [OBXMHU MiHii 3B'A3Ky, @ TaKOX KiMbKOCTI CErMEHTIB BMKOPWCTOBYHOTb MaricTpanbHi
nigcuntosauyi.

Mepexa mae 6araToToukoBy KOHQirypauito i WnHHY Tononorito. Ona nobyaoBn mepexi KOHTponepis (4o
31), npusHaveHux pana obmiHy iHopmauielo 3 KOMM'IOTEpPOM, HeoOXiaHUW [OOAaTKOBUWA MPUCTPIN,  SKUIA
BMKOPUCTOBYETBbCA ANA nepeTBOpeHHst iHTepdencisB USB B RS-485 - Br11-52 (RS-232 B RS-485 - Bl11-485
Ethernet B RS485 - SDS-485).

SAKL0 KOHTpONepW po3MilLlytoTbCA HEeAaneKko OAUH Bid OOHOrO (Hanpuknag, B MeXax O4HOro NMpUMILLEHHS),
eKpaHyBaT\ OpOTU He NOTPibHO. [Mpu 3HAYHMX BiOCTAHAX MK KOHTpONepamMu i HasiBHOCTI MepeLukod Ha niHii
nepeBaxxHO BUKOPUCTOBYBATM eKpaHOBaHY BUTY napy.

[o iHTepdencHNX BXOAIB KOHTPOMEpIB, pO3TalloBaHMX B KparHiX TOYkax 3'egHyBanbHOI NiHii, HeobxiaHO
nigknioYnMT aBa TepMiHanbHux pesuctopa onopom 120 Om (R1 i R2). MigkntoyeHHa pe3ncTopis Ao KoHTpornepiB Ne
01-30 He noTpibHo. MigknoyeHHa TepMiHanbHUX pe3ncTopiB B 6roui nepeTBopenHs iHTepdencis Bri-52 (Bri-485,
SDS-485) - amB. HactaHoBy wopno ekcnnyatyBaHHs Ha BII-52 (Br1-485, SDS-485). ligkntoyYeHHs TepMiHanbHUX
pesucTopiB B koHTponepax MIK-51H - guB. pucyHok 3.1.

CTpyKTypHa cxema nigkmnoYeHHs iHTepdencHux Kin nokasaHa Ha puc. 3.1.

q ENMH-485 | OoesuHa nixii 2’y go 1200 m N
\ — * L
RS-232 Rz (A RE-485 Liil
J. " = B :,: . t.-‘ X P +a e YN S YA
l < _TooMmt RGMND —¥ \\ fa" ‘\\\tt >\ / Lo /V\n / \ /\{ /
. ; \/ \.-" YERY, ¥ TRV, i/ \__.-"
.\\.-—‘ i Ar B Av B A+ B A B- Ar B
!'IEpE'rBDPn_:}saH o o 03 .. 8032 ) 30 3
iHTE p-:bFl.'MI:IB MKERH MMES2H MK S2H NPHCTROIE. .. MUKS2H MKETH
R5-232/R5-485

* [losxxuHa sifz2anyxeHb 8i0 niHii 368'a3Ky Lo (npu 3a3HaqyeHoMy criocobi niOKmo4YeHHs) nosuHHa bymu HaliMeHW o

PucyHok 3.1 - CmpykmypHa cxema niOKmYeHHs1 iHmepgelcHUX Kin
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3.3 IloriyHa opraHisauia mepexi
3.3.1 MepexeBa agpecaLisi KOHTponepiB

KoxHomy koHTponepy MIK-52H, nigkntoyeHoMy 00 Mepexi, NPUCBOKETLCA YHIKaNbHWM NOMYHUA HOMeEp -
MepexeBa agpeca abo HoMep npunagy B mepexi. Llelt Homep BCTaHOBMIOETLCSA B NPOLIEC NPOrpamMyBaHHs! Ha PiBHi
KOHDirypyBaHHs B npoLeaypi «CMCTeMHi napameTpu» (ame. po3ain 5). 5).

Mopsaok MepexeBux agpec B Mepexi Hik He NoB'a3aHui 3 disYHUM NOPAAKOM BKIIOYEHHS KOHTPOnepiB.
MepexeBi agpecy MOXyTb BCTAHOBMOBATUCSA B OyAb-AKill NOCNiA0BHOCTI abo MaTh MPOMnycKu.

Mpu ycTaHoBLi MepexeBuX aapec NOBUMHHI BUKOHYBaTUCA HacTynHi npasuna:

* 3HAYeHHSA MepexXeBOoi agpecn BCTaHOBMIOETLCA B Mexax 0-255;

* KOHTpOnep, skuii 6epe yyacTb B OOMiHi, He NOBMHEH MaTu MepexeBy agpecy, piBHy 0. Mpu N = 0
KOHTpOMep NporpamHo BiAKMIOYEHWI Big MepeXi, i He pearye Hi Ha siki 3anMTK 30BHILLHIX aBOHeHTIB, ane npu LpoMy
LinicHicTb Mepexi 36epiraeTbcs;

* MakcuMmarnbHe YMCINO KOHTPOnepiB, WO 06'edHyI0TbCA OOHUM CErMEHTOM Mepexi, He MOBUHHO
nepesuwysatn 31. [lpy BMKOPUCTaHHI MaricTpanbHMX MiACUMIOBaYIB KiMbKICTb KOHTPOMNEpiB He MOBWHHA
nepesuLlysaTtmn 250;

* B OJHIA Mepexi He NOBMHHO ByTK ABOX abo GinbLue KOHTPOnepiB, WO MalTb OAHAKOBY MepeXeBy aapecy.

3.3.2 MoxnuBocTi 06MmiHy iHhopMaLielo Mixk KOHTponepamm

O6MiH  iHcbopmaLieto Mk  KOHTpornepamu 34JIMCHIOETbCA Ha piBHi BuxodiB i / abo napameTpiB
dyHKUiOHanbHUX 6okiB.

IHiuianizauito 06MmiHy iHbopmMaLield MK KOHTporepamu 3AIMCHIOE MancTep-NpUCTpin Mepexi - komn'toTep
abo iHWWA KOHTpOnep, Nocunayy B Mepexy cneuianbHy TpaHCnAauito KOMaH4y npo NoYaTtok MepexeBoro obmiHy.
Komn'toTep (abo iHWMM kOHTponep), Gyayyn OucneTyepoMm MepexeBoro OOMiHy, MPOBOAWUTL CUMHXPOHI3aLilo i
KOHTpOnb Hag obmiHOM no mepexi. KoHTponep (gucnetyep mepexesBoro oOMiHy) NMOBWHEH BUKOPUCTOBYBaTU
dyHKuioHanbHMM 6nok LAN_SV (1).

®isnyHa opraHisauis mepexi npegcrasneHa B posaini 3.2.

Mpw 3B'A3Ky hyHKUiIOHaNBHUX BIOKIB Yepe3 Mepexy € pad 0COONMBOCTEN:

» besnocepeaHbo noB'asyBaTn yHKLiOHaNbHI ONOKM 4Yepe3 Mepexy He MOXHa - AfS Takoro 3B'sA3Ky
BMKOPUCTOBYIOTLCS [Ba crneuianbHux yHKUioHanbHux 6noka: 6nok iHTepdericHoro snsogy LAN_OUT (04) i 6nok
iHTepdpencHoro seogy LAN_IN (03).

* Axkwo BuxigHi curHanu Byap-aknx yHKUioHanbHUX GROKIB MOBMHHI NepefaBaTUCA B iHLWI KOHTponepw,
BigNoBiAgHI BUxoAM dyHKUiOHanNbHUX GMOKIB 3a CTaHOAPTHOK MpoLeaypol KOHIrypyBaHHS MigknoyaTbed A0
BXoAiB (pyHKuUioHanbHoro 6noky iHTepdericHoro Busogy LAN_OUT (04).

* Axkwo Oyab-Aki dyHKUiOHanbHI 61oKM OOHOrO KOHTponepa MOBMHHI NpUAMaTKM curHanu Bifg iHLIOro
KOHTporepa, iX BXxoan nNo ctaHAapTHIV KoHdirypadii 3'eaHytoTbesa 3 Buxogamm 6noky iHtepdericHoro seogy LAN_IN
(03).

* OauH dyHKuioHanbHWM 6nok iHTepdencHoro Beogy LAN_IN (03) opraHizoBye 3B'S30K Tiflbkv 3 O4HUM
dyHKUioOHanbHMM Grnokom iHTepdencHoro BuBoay LAN_OUT (04) iHworo koHTpornepa. SAKWO LbOMYy KOHTpoOnepy
HeobXioHO 3B'A3aTVCH 3 KiNbKOMa KOHTpOnepamu, B HbOMYy HeobXigHO 3anporpamyBaTti Kinbka (OyHKLiOHaNbHMX
6nokis iHTepdencHoro seoagy LAN_IN (03).

* Y dyHkuioHaneHoMmy 6noui iHTepdericHoro Beogy LAN_IN (03) BCTaHOBMIOETLCA MepexeBa agpeca
KOHTpornepa-axepena, To6To Toro KOHTponepa, Big skoro OyayTb OTPYMaHi AaHi.

* Y KOXXHOMY KOHTPOMEpi MOXe BCTaHOBMNOBaTNCH Oyab-ske YMcno yHKLiOHanbHUX GriokiB iHTepdencHoro
BBOAY-BUBOAY. KOXXEH KOHTPONEP MOXe NepeaaBaTh B MEPEXY LOBINbHY KinbKiCTb CUrHanis.

Ak npuknag Ha puc. 3.2 nokasaHo 3B'I30K ABOX KOHTPONEPIB, WO MatTb Mepexesi agpecn 050 11.

Mpw paHin kKoHdirypadii:

1) Bxig 01 6roky aHanorosoro Buxogy 5-AOT (08) koHTponepa Ne1 yepe3 mepexy NigknoYeHnn 40 BUXOOY
01 6noky nigcymoByBaHHsa 01-SUMM (13) -02 koHTponepa Ne2.

2) Bxig 01 6noky noriyHoro ABO 6-OR (21) koHTporniepa Ne1 yepes mepexy nigknodennii o suxogy 01
6noky norivyHoro | 2-AND (19) koHTponepa Ne2.

binbw goknagHo GibnioTeka i onnc yHKUiOHaNbHUX GNOkKiB, B TOMY YMchi OMNoKiB iHTEpdENCHOro BMBOaY
LAN_OUT (04) i iHTtepdpenicHoro BBogy LAN_IN (03) npenctaBneHi B HacTtaHoBi WoOo0 ekcnnyaTyBaHHs
MNMPMK.421457.005 PE2.

Koxtponep Ne2 - Kontponep Ned

Mepemeemit agpec —— Mepeseenil agpec
Koxtponep- | Nel

WYHELIOHENbHHA _
Bnox
osepena

PN

07|

CEETT

PucyHok 3.2 - 38'a30k 080X KOHMporsnepig Yyepes (hyHKUioHasbHi 6510KuU iHmepghelicHo20 8800y-8U800Yy
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3.3.3 MoxnuBocTi 06MmiHy iHhbopMauielo MiXk KOHTponepamm i KoMn'tOTepoMm

IHiLianisaujto 06MiHy iHOpMaLieto MiXk KOHTponepamu 3A4INCHI0E MacTep-NPUCTPIN Mepexi - komm'toTep. Y
MepeXi MOXIMBUI 3B'A30K MiXK Oy4b-AKMM KOHTPONepoM i KOMN'toTEPOM.
®isnyHa opraHisauis mepexi nogaHa B po3aini 3.2.

Komn'toTep MoXe B3aEMOZIATM 3 KOHTPONEPOM Ha HACTYNHUX PIBHAX:
- Ha piBHi BXOZiB-BNXOAiB (PYHKLIOHANBbHOro 610Ky,
- Ha piBHi NporpamMoBaHmnX pericTpiB - napameTpiB dyHKuUioHansHoro 65oky (ave. moaens 6roky puc.4.5).

Mpn obmiHi iHopmauieto 3 yHKUiOHaNbHUM 6GnokoM Bka3dyeTbCcs Homep 6noky, a npu OOMiHi 3
nporpaMoBaHVMK perictpamu - Homep pericTpa.

Komn'toTep nocunae koHTponepy 3anuT abo KoMaHay i OTpMMYe Bif KOHTponepa BignosigHo Bignosigb abo
nigTBepaxeHHs (gme. puc. 3.3). 3anuT HaacMNaeTbCa KOMM'tOTEPOM MpU HEOOXiAHOCTI OTpMMaTU Bid KOHTponepa
(dyHkuioHanbHoro 6noky) 6yab-aKy iHdopmaLito.

SNININININININ TN N
== LORPROIS

3

3anut
Bianosigp

v

A

MiK-52

KomaHnpa

v

MiaTeepAMKeHHA |

A

5
=
g

PucyHok 3.3 - Budu nogidomrneHb npu 38'A3Ky 3 KOMI'tomepom

OTpumaBLLK 3anuT, KOHTPONep roTye HeobXiaHy iHdopmauito | nepeae il Komn'loTepy y BUrMsAi BiANOBIAI.
KomaHaa Hagcunaetbecs KoMn'toTepoM nNpu HEOBXIQHOCTI 3MIHUTU NapaMeTpu HanawTyBaHHSA BroKy.
OTpumaBLLKM KOMaHAY, KOHTponep ii BUKOHYE i nepefae KoMMN'loTepy NigTBEPAXEHHS.

Komn'totep npm o6MiHi iHhopMaLielo 3 KOHTponepaMmu Mae psag MOXITMBOCTEN:

» 3anpocutn 3HaveHHs curHany Ha 6yab-akuin Buxig 6yab-akoro 6noky B 6yab-aKOMy KOHTponepi.

* 3anpocutn 3HayeHHs Oyab-AKkOro napameTpa HanawTyBaHHA Oyab-akoro 6noky B Oyab-skomy
KOHTpOnepi.

* 3MiHUTK 3Ha4eHHs Byab-aKkoro napameTpa Oyab-skoro 6noky B Oyab-AKOMY KOHTPOSepi.

« 3ginicHioBaTK CcTapT / cTON NporpamMHoro 3agasada.

* 3anpocuTn HasiBHICTb MOMMUIOK B Oyab-akomy KOHTponepi. Mpu poboTi 3 onepaTvBHMMK NapameTpammu
KOoMMN'toTep MOXe 3anuTyBaTh i 3MIHIOBATWU Ti X napameTpu, ski CrnocTepirae i 3MiHIOE onepaTtop, npauolym 3
NVLIbOBOIO NMaHenNmo KoHTporepa (aue. . 4).

3.3.4 MoxnuBocTi KOMGiHOBaHOI opraHisauii 0oMiHy iHthopMmauiero Mk KOHTponepamm i
KOoMM'loTepom

KombiHoBaHa opraHisauis 06miHy 06'egHye BCi nepeBary ABOX NepLunx crnocobiB MepexxeBoro 0bmiHy:

1) obmiH iHdopMaLlieto MixX KOHTponepamu (Yepes Komn'toTep),

2) obMiH iHcbopmaLieto Mixk KOHTponiepamMm i KOMM'FOTEPOM.

JloriyHa opraHisauist KomGiHoOBaHOro 06MiHy MO Mepexi Mae Taki MOXIMBOCTI:

1) npn obMiHi iHcpopmaLieo Mik KOHTporepamu (KOMM''OTEP € AMCNETYEPOM MEPEXEBOro OOMiHy),
KOHTpOrepu nepeparTb iHOpMaLilo Mo Mepexi Big OOHOro - iHWOMY 3a A0OMOMOrow (OYHKLiOHanbHMX 6Grokis
MEepEeXeBOro obmiHy,

2) paHa nepepaHa iHpopmauis (Mixx KOHTporepamm) No Mepesxi ABMAETLCA AOCTYMHOK | KOMN'toTepy.

Takum 4nHOM, KOMGiHOBaHa opraHisauis o6MiHy Hafae MOXIMBICTb 3pOBUTM JOCTYNHOK iHCpopMaLito npu
ceaHci oOMiHy MiXK KOHTponepamu Bigpasy OekinbkoMm aboHeHTam Mepexi: KoMn'loTepy i ogHOMy abo AekinbKom
KoHTpornepam. LLlo TvM camum ckopodye Yac JocTyny A0 AaHWX | nepiod 06MiHy Mo Mepexi.

3.4 KomyHikauinHi coyHkuii

3B'A30k KOMM'lOTEPA 3 MEPEXEK KOHTPOIEPIB OPraHi3oByETbCA Ha TPbOX PIBHAX:  i3nHHOMY,
iHdbopmaLinHOMY | TpaHCNOPTHOMY.

®isnyHUA piBEHb MpU3HAYEeHW ONs enekTPUYHOro 3B'A3KYy MiK KOoMN'foTepoM i KoHTponepamu. Ha
isn4HOMY piBHI BUKOPUCTOBYETBCA iHTepdenc RS-485. ®isnyHui piBeHb opraHisalii Mepexi npeacraBneHuin B
po3aini 3.2.
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IH(popmaUinHUA piBeHb Hagae nepedaHUM MNOBIAOMIIEHHSM MEBHWA bopMaT nepedaHoro Kagpy: Ha
nepefaBanbHin CTOPOHI AoAdae OO MOBiAOMIEeHb agpecy NPUCTPoro, (byHKUioHanbHWA kod onepauii i 6anTn
KOHTPOMbHOI CyMKW, @ Ha MPWUIAMArbHI CTOPOHI BMAINSE AaHi i KOHTPOMIOE KOHTPOMNbHY CyMy MoBigoMreHHs. CeHc
NOBIAOMNEHHS Ha IHOPMAaLLIHOMY PiBHI HE PO3LLNIPOBYETLCS.

TpaHcnopTHUI piBeHb HOPMYE CMUCNOBUMA 3MICT MOBIAOMIMEHHA NpW nepefadi i po3WnPOBYE CEHC LNX
cniB Npu NPUNOMI.

IHTepdec KoHTponepa NpusHadYeHni ANs NporpamyBaHHs | KOHIrypyBaHHS npunaay, Ans BUKOPUCTaHHS
B SIKOCTi BigAaneHoro KoHTponepa npu poboTi B CydacHUX Mepexax kepyBaHHsi Ta 30opy iHdopmauii (npuiomy-
nepenadi komaHg i aaHux), SCADA cuctemax i T.M.

MpoTokonom 3B'A3ky no iHTepdeiicy RS-485 € npotokon Modbus pexum RTU (Remote Terminal Unit).

Ons po6oTn HeobxigHO HanawTyBaTU KOMYHIKaLiiHi XapakTepUCTUKMN KOHTPOiepa TakuM YMHOM, LLOG BOHM
cniBnagany 3 HanawTyBaHHAMW OOMiHY AaHuMK komM'loTepa Ta iHLWMX KOHTpOrepiB. TEeXHiYHi XapakTepucTuKu
MepeXHOro 0bMiHy HanaLTOBYOTLCS Ha BiAMOBIAHOMY PiBHI KOHpirypyBaHHs, AuB. po3ain 5.

Mpn 0bMmiHi No iHTepdeicHOMy kaHany 3B'A3Ky, SIKWO BigOyBaeTbCcs nepedada AaHMX Big KOHTponepa B
Mepexy, Ha NMUBOBIN NaHeni koHTponepa 6numae iHavkaTop IHT.

dopmyBaHHs1 0bnacTi nporpamoBaHKX PericTpiB KOHTporepa HagaHo B po3gini 3.4.1.

KinbkicTb 3annTyBaHuX pericTpiB He NOBWHHA nepeBwuLyBaTn 16. AKWO B Kaapi 3anuTy 3amoBneHo GinbLue
16 perictpis, perynatop MIK-51H y Bignogigi obmexye ix KinbkicTe 4o nepunx 16-1u pericTpis.

Mpu nporpamyBaHHi 3 komn'toTepa HEOOXiOHO KOHTPOSOBaTW Aianas3oHyW 3MiHW 3HavYeHb napameTpis,
3a3HayeHi B Tabnuusax 2.1-2.2.

[na 3abesneyeHHs miHimanbHOro Yacy peakuii Ha 3anuT Big NK B KOHTponepi icHye napameTp - «Tarm-ayT
Kagpy 3anuTy B CUCTEMHWX TakTax koHTponepa 1 Takt = 250 mkc». MiHiManbHO MOXNMBI Tanm-ayTu Ans PisHWUX
LIBMAOKOCTEN HaBedeHi B Tabnuui 3.1:

Tabnuys 3.1 - Talm-aym kadpy 3anumy

Yac nepepauyi kagpy Taim-ayr,
LBunakictb, 6iT/c 3anuTy, Mcek B CUCTEMHMX TaKTax
’ 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

Yac nepepadi kagpy 3anuTy - naketa 3 8-Mu 6aiT BU3HaA4Ya€eTbCA CriBBiAHOLLEHHAM
(Oe: ognH 6anT, wo nepepaetbca = 1 crapt GiT + 8 GiT + 1cTon GiT = 10 6iT):
10 6iT * 8 baunT
Tnepegadi = 1000 * --------------—-—-—--- , MCeK
V 6it/ cek

Axwo cnocrtepiratoTbea 4YacTti 3601 Npy nepegadi AaHUX Big KOHTporepa, TO HeobXigHO 30inbLunTh
3Ha4YeHHs Noro TarvM-ayTy, ane npy LbOMy BpaxyBaTW, L0 HEOOXiAHO 36inbNTM Yac NOBTOpHOro 3anuty Big EOM,
TOMY LLO 3aBXAW Yac NOBTOPHOro 3anuTy Mae byTu Ginblue Talm-ayTy KOHTporepa.

3.4.1 PopmyBaHHs obnacTi nporpaMoBaHMUX pericTpiB

Ha pucyHky 3.4 HaBefeHo mpuknag posnoginy 6a3oBux agpec napameTpiB yHKUioHanbHMX 6nokiB, Lo
BM3Havae chopmoBaHy 06riacTb MporpamoBaHuX PEricTpiB KOHTporepa.

Basossii agpec 6noka Ne 01—

Bagzoeelit agpec brioka Ne 02—

Basoselit anpec Gnoka Ne 05 >

Baaossifi anpec 6noka Ne 03—

basoBelit anpec Bnoka Ne 04 —»

BasoBelit anpec Bnoka Ne 06— » ‘

PucyHok 3.4 - [puknad po3nodiny 6a3osux adpec napamempis
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dopmyBaHHA pericTpiB  3AINCHIOETLCA B MpoOLECi NPOorpamyBaHHSA  LUMSXOM  MPUCBOEHHST  KOXXHOMY
dyHKLioHanbHOMy 65oky BignoBiaHOro 6a3o0Boi agpecu napameTpiB (BNacTUBOCTEN) B peECTPOBOI 0OnacTi.

MpucBoeHHs 6a30BOi agpecu napameTpiB KOXHOrO (yHKUiOHanbHOro 610Ky NpPOBOAWUTBCA Ha 2-My PiBHI
nporpaMmyBaHHs (auB. po3gin 5). [Ana koxHoro 6noky, NoYMHa4YM 3 NepLuoro, BKa3yeTbcs Tinbku 6a3oBy agpecy
nepwoi BnactueocTi (ana 6nokiB 6e3 BnactmeocTelt 6a3oBi agpecu He BUAINATBLCHA), HACTYMHI BNAcTUBOCTI
BMAINSIOTbCA aBTOMaTUYHO, Afs KOXHOrO HacTynHoro 6noky GasoBa agpeca 3anucyeTbCsl 3 ypaxyBaHHSAM BXe
icHytoumx agpec. Hanpuknag: anst 1 6noky 3 4 BnacTuBocTsamMu nepwa agpeca 6yge 0, a Ans HacTynHoro agpeca
6yne 0 + 4, To6TO Moro BnacTuBocTi OyayTb 3aiMmaTi perictpu 3 4 no N.

Lle no3sonsie 3adpikcyBat BnactuBocTi 6NokiB B peecTpoBoi obnacTi, i ix agpecauia (npsima) Hagani He
Oyae 3anexatu Bif 3MiH caMoi nporpamu.

Henpsima agpecauis (Homep 6noky - Homep napameTpa abo Homep BMXxody) 3anexuTb Big HOMepa, sikuii

NPUCBOETECA OMOKY B MpoOLECi NporpamyBaHHsi, 3MiHa LpOro HoMepa, Hanpuknag, 3 MeTo 3MIHUTU MopsaoK
BMKOHaHHS (PYHKLiOHanbHKUX 6nokis, BUMaratumMe 3miHu HanawTyBaHHst B SCADA-cucTemi.

3.4.2 MODBUS npoTtokon
3.4.2.1 ®opmart 6anTa, AKMIA NPUAMaETbLCS | NepefacTLCA KOHTpoNiepamMmu HacTyNMHUNA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) monoawmi 6iT nepegaeTbcst NepLunm.

Kagp nosigomneHHsa npotokony Modbus:

DATA
kx 8 BITS

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

CRC CHECK
16 BITS

Oe k<16 - KinbKicTb 3anuTyBaHWX pericTpi. FAKWO B Kaapi 3anuTy 3amosneHo 6Ginblie 16 pericTpis,
perynatop MIK-51H y Bignosigi obmexye X KinbKicTb A0 nepLumnx 16-Tu pericTpis.

3.4.2.2 Device Address. Agpeca npucTporo

Anpeca koHTpornepa (slave-npuctpoto) B mepexi (1-255), 3a skoto 3Beptaetbcd SCADA cuctema (master-
npuCTpin) 3i cBoiM 3anuTom. Konu BigaaneHui KOHTponep nocunae CBOK BignoBigb, BiH PO3MILLYE L0 e (BnacHy)
aZpecy B UbOMy nori, Wob master-npucTpin 3HaB, Akuii slave-npucTpin BignoBigae Ha 3anuT.

3.4.2.3 Function Code. ®yHKUioHanbHU1 koA onepadii

Kontponep MIK-51H nigtpumye HacTynHi dyHkuii npotokony Modbus RTU «Mikpony:

Function PyHKUIA MeTtopn agpecauii
03 YutaHHs perictpa (iB) (Ne + 1) Henpsima agpecauis
04 YutaHHg napameTpis (Ne + 1) Henpsima agpecauis
16 3anuc napameTpiB Henpsima agpecauis
65 3anuc napameTpiB Mpsama agpecadia
74 YnTaHHs napameTpiB Mpsima agpecadia
80 IHiyianizauia obmiHy No mepexi
81 O6MiH N0 Mepexi

Kontponep MIK-51H nigtpumye HacTynhi dyHkuii npotokony Modbus RTU «Modicony:

Function PyHKUiA MeTtopn agpecauii

03 YutaHHs i 3anuc napametpis (Ne + 1) * Henpsiva agpecauis
YuTtaHHs pericTpis (Ne + 200) **

16 3anuc napameTpis Henpsima agpecauis

65 3anuc napameTpis Mpsima agpecadia

74 YuTaHHg napameTpis Mpsima agpecadia

80 IHiLianizauia obMiHy No Mepexi

81 O6MiH N0 MepeXxi

HoknagHun doopmaT PyHKLiOHaNbLHUX KOAIB onepauii npeactaBneHunii B po3agini 3.4.4.
* [N YTaHHA/3anmcy 3Ha4YeHb napameTpiB 6rokiB, HEOOXiAHO BMKOPUCTOBYBATW HAcTymnHy oopMyny:

MopsakoBuih Homep 650Ky * 256+(1+((Homep napameTtpa 6noky -1) * 2)) =PericTp ynTaHHs/3anucy
BnacTuBocTen Groky

Hanpwvknag, sKkwo HeobxigHo 3unTath / 3anvMcaTn 3HadyeHHsa napameTpa SP (Homep BrnacTtmuBocTi 12) 6noky
USER (63) 3 nopsakoBuM HOMEPOM 2, TO 32 hOpMYrIOoH:

http://www.microl.ua e MIK-52H e ver.52.96 e [IPMK.421457.009 PE1 e 1.09 e 26.01.2024



25

2% 256 + (1 +((12-1) * 2)) =535
** [INS YMTaHHS 3HaYeHb BUXOZIB GroKiB, HEOGXiAHO BUKOPUCTOBYBATU HAcTynHy hopMyry:

MopsiakoBui Homep 6noky * 256 + (Homep Buxoay 6noky +200) = PericTp unTaHHsA Buxoay 6noky
Akwo Buxig GNOKy - peYoBMHHUIA, TO Lier BUXi4 pe3epBye 2-a perictpa, po3rnsiHeMo npwknag, HeobxigHo

pospaxyBaTu BCi pericTpy Ans BuxodiB dyHkuioHanbHoro 6noky AIN (05) ¢ nopsigkoBuMm Homepom 1, To 3a
dopmynoto:

Buxig dErr: 256+1+200=457,
Buxig dMAX: 256+2+200=458;
Buxig dMIN: 256+3+200=459;
Buxig OUT.SCAL: 256+4+200=460;
Buxig OUT: 256+ (5 + 1) + 200 = 462

, e (5+ 1) -5 - Homep Buxoay OUT;
1 - Buxig OUT.SCAL - pe4oB/HHWI | pe3epBye 2 pericTpu.

3.4.2.4 CRC Check. None 3Ha4yeHHs1 KOHTPONbLHOI CyMU

3Ha4eHHs UbOoro nomnsd - pesynbTaT KOHTPOM 3a [OMOMOrol UuKniyHOro HagmipHoro kogy (Cyclical
Redundancy Check -CRC).

Micna cdopmyBaHHA nosigomneHHs (address, function code, data) nepegaBanbHW NPUCTPIA PO3pPaxoBye
CRC kog i nomiwae 1moro B KiHeub nosigomneHHs [MpuiimanbHuiA npuctpii po3paxosye CRC kog npuiHATOro
nosigomneHHs i nopieHoe noro 3 nepegaHnm CRC kogom. Akwo CRC kog He cniBnagae, ue o3Havae Lo Mae micue
KOMYHiKkauivHa nomunka. NpucTpii He BUKOHYE Ain i He aae Bignosiab B pasi BusasneHHs CRC nomunkw.

MNocnigoBHicTb CRC po3paxyHKiB:

. 3aBaHTaxeHHs CRC perictpa (16 6iT) ogmHunuamn (FFFFh).

. BukntouHe ABO 3 nepimmm 8 6iT 6arita nosigomneHHa i BMictom CRC pericTtpa.

. 3cyB pesynbTaTy Ha oauH BiT Brpaso.

. Akwo 3pywyetbea 6iT = 1, Buknovarode ABO BmicTy perictpa 3 AO0O1h 3HayYeHHaM.
. AKwo 3pyyeTbesa 6iT HyMb, NOBTOPUTU KPOK 3.

. MosToptoBaTh Kpokm 3, 4 i 5 noku 8 3cyBiB HE MaTUMYTb MiCLie.

. Buknioune ABO 3 HacTynHumu 8 6iT 6anTa nosigomneHHs i Bmictom CRC pericTpa.
. MosTOptoBaTK Kpokm Big 3 0o 7 Noku BCi 6anTy nosigomMneHHs He ByayTb 06pobneHi.
. KiHueBwui BmicT pericTpa i 6yae 3HauYeHHAM KOHTPOMbHOI CyMMU.

O©CoONOOPAWN-=-

Konn CRC posmilyeTtbes B KiHUi noBigomneHHs, monoawmnii 6ant CRC nepegaetbesa nepLumm.
3.4.2.5 Npuknap po3paxyHKy KOHTponbHOi cymu (CRC)

Mpuknag po3paxyHKy KOHTPOMbHOI cymu Ha moBi Cl:

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char * buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bit_ counter;
crc = OxFFFF; // initialize crc
while (number_ byte> 0)
{
crc » = * buff ++; // crc XOR with data
bit_counter = 0; // reset counter
while (bit_counter <8)
{
if (crc & 0x0001)
{
crc > = 1; // shift to the right 1 position
crc » = 0xA001l; // crc XOR with 0xA001
}
else
{
crc > = 1; // shift to the right 1 position

}

bit_counter ++; // increase counter

}
number_byte--; // adjust byte counter

}

return (crc); // final result of crc

}
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3.4.3 ®Popmart pyHKLiOHaNbHUX KoAiB onepauii

3.4.3.1 YuTaHHSA 3Ha4YeHHA Buxoay PyHKLUiOHanbLHOro 6noky (agpecauis Henpsima)

26

®dyHKUioOHanbHUIA Koa onepadii 03

03 Read Output Reg Indirect Address

QUERY RESPONSE

3anut Bignosigb

Field Name Field Name Field Name

type INT type FLOAT, TIME
1 Device 1 Device Device
2 Function 2 Function Function
3 NumBlock block_num 3 QuantityByte QuantityByte
4 NumOutput out_num 4 DataHI DataHI (WordHI) 3
5 QuantityHl quantity 5 DatalLO DataLO (WordHI) 2
6 QuantityLO 6 CRC _LO DataH| (WordLO) 1
7 CRC _LO 7 CRC_HI DatalLO (WordLO) 0
8 CRC_HI CRC _LO
CRC_HI

e, 1,2,3 ... - Homep 6anTa;
quantity - KinbKicTb pericTpis (4Box 6aUTHMX);
QuantityByte - KinbkicTb 3anuTyBaHux 6anT AaHux (3anexuvTb Big TUNy AaHuX).

3.4.3.2 YutaHHsa napameTpiB (HenpsMa agpecadis)
®PyHKUioHanbHWUN koA onepadii 04

04 Read Property Reg Indirect Address

QUERY RESPONSE
3anut Bignosigb
Field Name Field Name
1 Device 1 Device
2 Function 2 Function
3 NumBlock block_num 3 QuantityByte
4 NumProperty prop_num 4 DataHI
5 QuantityHl quantity 5 DatalLO
6 QuantityLO 6 DataHI
7 CRC_LO 7 DatalLO
8 CRC_HI 8 CRC_LO
9 CRC_HI

Mpumitka. lMpu BukopuctaHHi npotokony obmiHy Modbus RTU (ctaHgapt "Modicon") ona uutaHHs
BMacTUBOCTEN i BUXOLAiB BMOKIB BUKOPUCTOBYETLCSA Tinbku cpyHKLis "03":

- ANs YATaHHA BNacTuBocTel - B napameTpi NumOutput nponncyetbca agpeca,

- OIS YMTaHHA BMXOAIB - A0 agpecu HeobxigHo goaatu vmcno 200.

Field Name
Device
Function
NumBlock block_num

NumOutput out_num (<200 - yutaHHsa Brnactnsocten, 2200 - YATaHHA BUXOLiB)
QuantityHI guantity

QuantityLO
CRC_LO
CRC_HI

(N[OOI |WIN|F
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3.4.3.3 3anuc napameTpiB (Henpsima agpecauis)
®PyHKUioOHanbHUIA KoA onepadii 16

16 Write Property Reg Indirect Address

QUERY
3anut
Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

ByteQuantity

O INO OB [WIN (-

DataHlI

9 |DatalLO

10 |DataHI

11 |DatalLO

12 |CRC_LO

13 |CRC_HI

XX
16
block_num
prop_num
0
2
4
XX
XX
XX
XX
XX
XX

RESPONSE
Bignosigb
Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

(N[O~ [W[N |-

CRC_HI

3.4.3.4 3anuc napameTpiB (NpAMa agpecawjis)
®PyHKUiOHanbHWUN KoA, onepadii 65

65 Write Property Reg Direct Address

QUERY
3anut
Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

ByteQuantity

XN [W|N |-

DataHlI

9 DatalO

10 |DataHlI

11 |DatalLO

12 |ICRC_LO

13 |CRC_HI

RESPONSE
Bignosigb
Field Name

Device

Function

DataAddressHI

DataAddressLO

DataQuantityHI

DataQuantityLO

CRC_LO

N[OOI~ |WIN ([P

CRC_HI

3.4.3.5 YutaHHA napameTpiB (NpAMa agpecauin)
®dyHKUioHanbHUN Koa onepadii 74

74 Read Property Direct Address

QUERY
3anut
Field Name

Device

Function

DataAddressHI

DataAddressLO

QuantityHI

QuantityLO

CRC_LO

(N[O [WIN|F

CRC_HI
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RESPONSE
Bignosigb
Field Name

Device

Function

QuantityByte

DataHI

DatalLO

DataHI

DatalL O

CRC_LO

O N[O~ [W[N([F

CRC_HI
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3.4.3.6 IHiuiani3zauin o6MiHY no mepexi, 06MiH No Mepexi
dyHKUioOHanbHi koau onepadii 80, 81

80 InitEXCHANGE
81 EXCHANGE

80 InitEXCHANGE 81 EXCHANGE
QUERY RESPONSE
3anut Bignosigb
Field Name Field Name
1 Device XX 1 Device XX
2 Function 30 2 Function 81
3 NumBlockLanH]I block_num 3 NumBlockLanH]I block_num
4 NumBlockLanLO 0 4 NumBlockLanLO 0
5 QuantityHI NOT USE 5 DataQuantityHlI 0
6 QuantityLO NOT USE 6 DataQuantityLO quantity
7 CRC_LO XX 7 ByteQuantity XX
8 CRC_HI XX 8 1DataHI XX
9 1DatalLO XX
10 1DataHI XX
11 1DatalLO XX
53 12DataHI XX
54 12DatalLO XX
55 12DataHI XX
56 12DatalLO XX
57 CRC_LO XX
58 CRC_HI XX

[e: «NOT USE» - aoBinbHe 3Ha4YeHHs.

3.4.3.7 3anuc cucteMHux pericTpis
®dyHKUioHanbHUIA KoA onepauii 13

13 Write SYS registers

QUERY RESPONSE
3anut Bignosigb
Field Name RUN PROGRAM Field Name
1 |Device XX XX 1 |Device
2  |Function 13 13 2  |Function
3 |DataAddressHI [0 0 3 |DataAddressHI
4 |DataAddressLO |xx XX 4 |DataAddressLO
5 |QuantityHI 0 0 5  |QuantityHl
6  |QuantityLO OXFF 0 6  |QuantityLO
7 |CRC LO XX XX 7 |CRC LO
8 |CRC HI XX XX 8 |CRC HI
Apgpeca KoMaHAa 3Hau4 CTtaH
DataAddressLO |Command QuantityLO |State
1 PRG_STATUS OxFF RUN
Pexxunm pobotun 0 PROGRAM
2 CHANGE_EN 0 Disable
\[lO3BiN 3MiHK OxFF Enable
3 LOAD (RAM)
3aBaHTa)XeHHs Nporpamm
4 SAVE (EEPROM)
36epexeHHs B EEPROM
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3.4.3.8 YutaHHA cMCTeMHUX pericTpiB
dyHKUiOHanbHUIA KoA onepadii 77

77 Read SYS registers

QUERY

3anut

Field Name
1 |Device XX
2 |Function 77
3 |DataAddressHI 0
4 |DataAddressLO XX
5 |QuantityHl 0
6 |QuantityLO 2
7 |CRC_LO XX
8 |CRC HI XX

RESPONSE
Bignosigb
Field Name

Device XX
Function 77
QuantityByte 04
DataHI
DatalLO
DataHI
DatalLO
CRC _LO
CRC_HI

OO (N[O~ |WIN|F-

4 OnepaTuBHe KepyBaHHSA

4.1 EneMeHTX onepaTUBHOIo KepyBaHHS

[na Kpaworo CrnocTepeXeHHs i KepyBaHHS TEXHOMOriYHMM npouecom koHTponep MIK-52H obnagHanui
aKTMBHOIO  4OTUPU
BukopuctoByetbeca aucnnen NMAPAMETP, 3apaHoi Toukm - aucnnen 3ABOAHHA, 3HaueHHsA kepytovoro BNAuBy -
ancnnen BUIXIO. [MepepHa naHenb KoOHTponepa MICTUTb HEOOXigHY KinbKiCTb KHOMOK 06CnyroByBaHHA i
CUrHanisauinHyX CBITNOAIOAHMX iHAMKATOPIB AN PI3HUX CTATYCHUX PEXMMIB | curHanis. 30BHILHIV BUrNA4, NULbOBOI
naHeni i eneMeHTiB onepaTuBHOro kepyBaHHs kKoHTponepa MIK-52H HasegeHo Ha puc. 4.1.

MpusHayeHHs enemeHTIB onepaTMBHOrO kepyBaHHSA KoHTporiepa MIK-52H - gucnneis, csitnogiogHux
iHOMKATOPIB | KHOMNOK HaBeAeHo B po3gdinax 4.1.1-4.1.3.

LOucnnen
"MapameTp

Oucnnen
"3aBpaHHa"

Oucnnen
IIBMXinII

pO3pAOHO  UMPOBOK  iHOMKauieto. [Ons  BiooOpaeHHs  BMMIPIOBAHOI  BENTUYMHU

Aucnnen
"Ne kaHany"
w6 883680 CaitnogiogHi
a N iHaMKaTOpU
Knasiwwi
KepyBaHHs

PucyHok4.1 - EnemeHmu onepamugHO20 KepyeaHHs

4.1.1 NMpu3HaveHHA gucnneiB NnepeaHbOI NaHeni

Oucnnen Oucnnen
UA EN
NAPAMETP PV
3ABOAHHA SP 3ABOAHHA

lMpu3HayeHHs gucnnes

NMAPAMETP VY pexumi POBOTA BigoGpaxae 3HayeHHs o6paHoi BMMipoBaHOI

BENMYUHU, PErYNbOBaHO| BENUYMHM i T.1M.
Y pexumi MPOrPAMYBAHHA Binobpaxae Homep obpaHoro napameTpa.

Y pexvmi POBOTA Bigobpaxae 3HayeHHs 3afdaHoi Toykum obpaHoro
KOHTYpy perynioBaHHa abo 3Ha4yeHHd 3agaHoi  ToukM  obpaHoro
nporpamHoro 3agasaya abo iHLe 3Ha4eHHs1 TEXHOMOr4YHOro napamMeTpa.

Y pexumi MPOPAMYBAHHA BignoGpaxae 3HayeHHs napameTpa
nporpamyBaHHs abo KOHirypyBaHHSI.

http://www.microl.ua e MIK-52H e ver.52.96 e [IPMK.421457.009 PE1 e 1.09 e 26.01.2024



30

BUXiA

KAHAN

ouT

CHANNEL

BUXIA

KAHAN

Y pexvmi POBOTA BigoOpakae 3Ha4YeHHst Kepykuyoro BnAMBY, LLO
NoAaeTbCa Ha aHanorosmin abo iMNynbCHWUM BUXiA4 NpucTpoto abo curHan
NMOMIOXXEHHS BMKOHABYOro MexaHismy (B%) obpaHoro perynsitopa.
Binobpaxxae 3Ha4yeHHs  Kepyldoro BMAMAMBY  3ajaBada  obOpaHoi
KOpUCTYBaLbKOI NaHeni iHAMKaLil i KepyBaHHS.

Y pexumi MPOFPAMYBAHHA Ha gaHuii gucnnen BUBOOATLCS 3HAYEHHS
OOMOMIXHUX napameTpiB.

Y pexumi POBOTA BigoGpaxae HoMep obGpaHOro kaHany perynsitopa,
nporpaMHoro 3agaBava, HOMep KOpUCTyBaNbHULILKOT NaHerni.

Y pexvmi MPOPAMYBAHHS Binobparkae Homep piBHSA NporpamyBaHHs.

4.1.2 Mpu3Ha4veHHsA cBiTNOAIOAHUX iHOUKaTOPIB

lHgmkaTop

UA

Per

Mpr

IHg

Bx

Bux

Mpm

oT

ou

Ky

ny

PY

cy

Pb

lHgnkaTop

EN

Reg

PrgNe

Disp

Out

Prm

Err

Fail

Cas

Loc

Man

Trc

Run

lHgmkaTop

RU

Per

Mpr

Ing

Bx

Bux

Mpm

oT

o

Ky

ny

PY

cy

Pb

[Mpu3HayYeHHsa iHgukaTopa

CBiTUTbCS, SKWO oOpaHa naHesb HOUKauii i kepysaHHsI pezyrismopom
(PID (60), PID_CAS (61), PID_IMP (62), D_PID (95) abo D_PID_1 (96)).
[NepemukaHHa HOMepa perynsatopa 34iNCHI0ETBCS 3a LOMOMOrOK KHOMOK
“Nekn T i" Nekn 4 ". MakcumanbHa KinbKicTe perynatopis 3agaeThcs npu
nporpamMmyBaHHi.

CBiTUTbCA, AKWO oOpaHa mnaHesnb iHOUKauil | KepysaHHSI rpospamMHUM
3adasayem (mobmo ¢byHkuyioHanbHum 6rnokom TM_PRG (57)).

lMepemukaHHa HOMepa nporpamMHOro 3agaBada  3A4INCHIOETLCA  3a
ZIONOMOroto KHomok "NekHT™ i "NekH{".

CeiTuTbCH, SKWO obpaHa naHenb KopucTyBada iHOMKaUil i KepyBaHHs.
IHbopMaLis Ta KepyBaHHA  BM3HAYalTbCA  KOpUCTyBadYeM  npwu
nporpamMyBaHHi B dpyHKuUioHansHomy 6noui USER (63).

CeiTuTbCH, AKWO obpaHa maHens iHOuKayii exodie YHKLiIOHaNbHWUX
Onoki..

CeiTuTbCH, aKWO obpaHa maHerns iHOukauii euxodie (YHKLiOHaNbHWUX
Onoki..

CeiTutbCd, AKWO o0bpaHa naHesnb iHOUKauii i pedacysaHHs napamempie
yHKUiOHanbHMX 6nokiB. (auB. Takox n.5.2.1.4).

Ceitutbea Tinbkn B pexumi NMPOMPAMYBAHHA, skwo icHye cuctemHa
abo nporpamosaHa BIOMOBA (amB.po3ain 5.2.1.7 - KoHTpornb BiaMOB).

Ceitntbea B pexumi NMPOTPAMYBAHHA i 6numae B pexumi POBOTA
MpW HAssBHOCTi MOMWIIOK NPOrpamMyBaHHsI.

CBiTUTbCA, AKLLO NPOrpamMHuin 3a4aBad 3HAXOAUTLCSA B pexumi "poboTa”.

CBiTUTbCA, SKLWO NPOrpaMHUA 3ajaBad 3HAXOAUTLCSA B PEXUMI
"ovikyBaHHA" abo "3ynmHkKa"».

CBIiTUTbCA, SKLLO NPOrpaMHUIA 3agaBay 3HaXo4UTbLCS B pexumi "cton" abo
"KiHeLb nporpamu”.

CeiTutbca (B 3anmexHOCTi Big 00paHOi CTPYKTypwu perynatopa), siKLWo
perynsitop 3HaxoAuTbCS B KAaCKagHOMY PeXuMi KepyBaHHS.

CBiTUTbCA, SKLLIO perynaTop 3HaxoguTbCA B JIOKarlbHOMY pexumi
KepyBaHHA.

CBITUTbCS, SKLLIO PErynsiTop 3HaxX0AMTLCS B Py4HOMY PEXUMI KEpYBaHHS, i
He CBITUTbCS, AIKLLO PErynsiTop 3HAaXOAWTbCS B aBTOMAaTUYHOMY PEXUMi
KepyBaHHs1.

CBIiTUTBCS, AKLLO PerynsaTop 3HaXoOQUTbCS B CTEXWUTb PEXUMi KepyBaHHS
(tracking).

CeiTutbes, sKwo koHTponep MIK-52H 3HaxoanTbcs B pexumi POBOTA.

http://www.microl.ua e MIK-52H e ver.52.96 e [IPMK.421457.009 PE1 e 1.09 e 26.01.2024



31

npe
IH
A (gucnnen

NMAPAMETP)

V¥ (aucnnen
MAPAMETP)

A (oucnnen
BU/XI10)

V¥V (aucnnen
BUXIA)

Prg
Lan
A (display

PV)

V (display
PV)

A (display
ouT)

V¥ (display
ouT)

npe
IH
A (aucnnen

NMAPAMETP)

V¥V (aucnnen
MAPAMETP)

A (aucnnen
BbIXON)

V (avcnnen
BbIXO[)

CBiTnTbCs, saKWwo koHTponep MIK-52H 3HaxoguTbcsi B pexumi
MPOIrPAMYBAHHA.

Bnumae, skwo BigbyBaeTbcs Nnepeaada AaHux no iHtepdgencHoMy kaHany
3B'A3KY.

CBiTUTbCS, SKLWO 3HA4YeHHS 06paHOi BMMIpHOBAHOT BENMUYMHU NEPEBULLYE
3HaYeHHS] yCTaBKM curHanisadii BigxmneHHs MAX.

CBIiTUTbCH, AKWO 3Ha4YeHHA OOpaHOi BMMIPOBAHOI BEMUYMHU MEHLUE
3HaYeHHS yCcTaBkM curHanisadii BigxunenHs MIN.

CeiTnogiogHun iHgvkatop cTaHy kmoda BINbLIE iMnynbcHoro ab6o
TpunosudiriHoro perynstopa. CBiTuTbCs npu BkntodeHoMy krtodi BIJTbLLE.

CeiTnogiogHunn iHgvkatop cTtaHy knoda MEHLWE imnynbcHoro a6o
TpUnoauuiviHoro perynatopa. CBiTUTbCs nNpu BkNodeHomy krtodi MEHLLE.

4.1.3 MNpu3sHayeHHs1 KHOMOK

Knasiwi
UA

o [}
MeHt0

o [¢] BBig

o[NekH 1]

o [NekH V]

o [PIA]

e [3aBa.]

o [A]
3Hau.

Knasiwi
EN

o [tY]
Menu

o [¥]

Enter

o[Nech 1]

o [Nech 1]

o [M/A]

e [SP]

e [A] Up

Knasiwi
RU

o [¢}]
MeHto

e [¢] Beig

o[NokH 1]

o [NekH 1]

o [PIA]

e [3aH.]

o[A]
3Hau.

Mpu3HayeHHA Knasili

Y pexumi POBOTA 3a p[onomorow Uuiei Knasiwi 3AINCHI0ETHCS
nepeMmnkaHHs naHenen pexuMmiB iHAMKaLil NO3HAYeHUX CBITNOAIOAHMMM
iHOMKkaTopamu, posTtawoBaHumu nig  aucnneem 3ABOAHHA.  KoxHe
HaTuckaHHa knasiwi MEHIKO npusBoanTe 40 nepemmnkaHHa Ha HacTyMmHUA
cnpasa iHavkaTop (i T.4. No Kony)

Per MNMpr Iha Bx Bux Mpm OW OT

OO COCC® O pua

-

Y pexvumi nporpamyBaHHA [aHa Knasilla BWKOHYE CYHKUiO BigMiHM
BUKOHaHMWX i, onepauii.

KnaBiwa npusHayeHa Ana nigTBEpAXXeHHA BUKOHYBaHUX Ain, onepauin i
ona - dikcauii  3HadeHb, Ski BBOAATbCA. Hanpuknag, nigTBEpPmKEHHS
nepexoay 3 aBTOMaTUYHOTO PEXUMY POBOTU B PEXUM PYYHOTO KEPYBAHHS i
Hasag, pikcauia BBOAY 3MIHEHOI 3a4aHOI TOYKW, NMPOCYBAHHSA MO PIBHAM
nporpamMyBaHHs i T.M.

KnaBiwa npusHayeHa ons 3aMiHu Ha gucnnei kaHany (Bxogy, perynsTopa,
KpPOKy MNpOrpaMHOro 3ajaBaya) B CTOPOHY 36inbleHHd. B pexumi
KOHDirypyBaHHs BUKOPUCTOBYETLCS OJ1s1 HanawTyBaHHS YMOB MepexoiB
nporpamMHoro 3agasava.

KnaBiwa npusHayeHa ons aMiHu Ha gucnnei kaHany (Bxogy, perynstopa,
nporpamMHoro 3agasava) B CTOPOHY 3MEHLLUEHHS.

e KoxHe HaTUCKaHHA KnaBilli BMKNWKAE nepexig perynartopa 3
aBTOMATMYHOrO pexumMy poboTh B PEXUM PYYHOrO KepyBaHHS i Hasag
(cninbHO 3 HaTucKaHHAM knasiwi [¢)], AnA NiATBEPIKEHHS BUKOHAHHS
onepawii nepexoay).

e Takox, AKWO obpaHa naHenb iHAMKALii CTaHy nporpamHOro
3agaBava, Liel0 KHOMKOK MOXHa MepeBecTV MnporpaMHuii 3adaeady B

pexum "poboTa”, "ouikyBaHHa" abo "cton".

Knagiwa npusHadeHa Ons BUKIMKY 3HAYeHHs, sike BigobpaaeTbcsl, Ha
aucnnei  BHYTPIWHBbOI 3adaHoi TOYkM Ond  peparyBaHHa abo ans
nepeMUKaHHs PEeXUMIB 3aaHNX BEMWUYMH.

Knagiwa "6inble". KoxHoro pasy npu HaTUCKaHHI KnaBili 34iMCHIOETLCA
36iNblleHHss 3Ha4yeHb 3aAaHoi TOYKM, BWXIOQHOMO CUrHamy KepyBaHHS
(kepytoyoro BnnuBy) abo 3HavyeHHs 3MiHOBaHoro napametpa. [lpu
YTPUMaHHI Li€ei KnaBiwi B HATUCHYTOMY MOSIOXEHHI 30inblUeHHS 3Ha4YeHb
BinbyBaeTbca 6e3nepepBHO.
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o [V] o [V] o[V] Knasiwa "meHwe". KoxHOro pasy npv HaTUCKaHHi Knasilli 34iNCHIOETLCA

3Hau. Down 3Hau. 3MEHLUEHHs1 3Ha4yeHb  3afaHOol TOYKW, BUXIAHOrO CuUrHamy KepyBaHHS
(kepytoyoro BnnuBy) abo 3HavyeHHs 3MiHOBaHoro napametpa. [lpu
YTPUMaHHI Liel knaBsiwi B HATUCHYTOMY MOMOXEHHI 3MEHLUEHHSI 3HaYeHb
BinbyBaeTbca H6e3nepepBHO.

YBara! ¥ TekcTi BUKOPUCTOBYIOTLCA YMOBHI MO3Ha4€HHS1 3rigHO nepeaHbOI NaHerni YKpPaiHCbKOH
moBoto (UA).

3MiHa 3HayveHb, SKi BUBOAATLCS Ha pisHi avcnnei (umMdpoBi iHQukaTopn) HagaHo Ha PUCYHKY 4.2:

Dpscrunesd
NAPAMETE. __
IABNAHHA

IniHE IHI4EHE NSPIMETRIE
Dwcrined NP HATHCHEHHT HACTYNHKI KHONOK,
BIXIA 3 Takos ixHix komBinayi

LogrokpatHe HatucHenHa MW

HETHCHEHHR 3 yTpumaHHAn W — Pesnmn
naTucHeHHA 3 yTpuMaHHam AW« 3apn —— |MTPHCHOREHOI
e EL
HaTHcHeHHA 2 yTpumansam AW = Pra - i
e napaMeTpie

PucyHok 4.2 - 3miHa 3Ha4eHb Ha pi3HuUXx oucriesx

4.2 OnepaTvBHe KepyBaHHSA KOHTYpamMu peryntoBaHHs
4.2.1 3aranbHi npaBuna

[nsa Toro wob BecTn onepaTvBHE KepyBaHHA KOHTYpOM peryntoBaHHSa koHTpornep MIK-52H nosuHeH ByTu
nepesegeHun B pexum POBOTA. Tak camo noBuHHa Oytv obpaHa nmaHenb iHAuKauii perynsTopiB - CBITUTbCA
iHgukaTop PET.

Y KOHTpomnepi MOXHa opraHidyBatn O 9 KOHTYpIiB perynioBaHHHA, NpOTe B OKPEMOMY BUMAOKy HUCIO
KOHTYpiB MOXe ByTn MeHLLE .

OnepaTvBHe KepyBaHHA BeAeTbCs 3a BUOOPYMM MPUHLMNOM: BUOMPAETLCA HOMEP KOHTYPY i Ans HbOro
KOHTPOJIOIOTLCS | 3MIHIOITBCA PEXUMU, NapaMeTpu i curHann. BUHATOK CTaHOBUTL NMLLIE KOHTPOSb MOMWIOK, SIKUIA
BeAEeTbCA Arns BCbOro KOHTponepa B Linomy.

4.2.2 ®yHKUiT NMUbOBOI NaHeni B pexumi "Per"

MepenHa naHenb NpuM3Ha4eHa NS onepaTMBHOIO KePyBaHHA KOHTYpaMu pPerynoBaHHS i MiICTUTb HEODXIiaHi
CBITNOAIOAHI, UMPPOBI iIHOUKATOPW | KNasiaTypy.

MepepHa naHenb koHTponepa MIK-52H B pexumi onepaTVBHOro KepyBaHHA KOHTypamu pPeEryroBaHHS
nogaHa Ha pwuc.4.3.

MoToYHe 3HaYeHHs Homep perynatopa

FEEEEENET GEOIEEIOrS

perynboBaHoro
I'IapaMeTpa PO PO OPBPEP | (NN .
. IHOuKaTOpPY pexumis
KepyBaHHs
T ¢ fior V5 ox Bux Mpwm OW OT

3HayeHHs 3a4aHOi % e 6u.é %3

TOHKM ‘ ' BkntoyeHHs kntova
"BinbLe"

IHaunkaTop "Per" iMnNynbCHOro

(MaHenb perynaTopa

perynsitopis)

BkntoyeHHs knoya

3HayeHHs _ MeHwe
BMXIQHOTO curHany iMNynbCHOro
perynstopa perynstopa

PucyHok 4.3 - [TepedHs naHerb 8 pexumi oriepamueHo20 KepyeaHHs KOHMypamu peayriogaHHs

OpHopo3spagHui gucnnen "Ne" - KOHTYp - MOKa3ye HOMEep KOHTYPY perynstopa, 3 SKum npawtoe onepaTop.

Ha yotupboxpospsagHuin gucnnen NMAPAMETP BuBOAMTLCS NOTOYHE 3HAYEHHS peryrnboBaHOro napamMeTpa.
[OBa ceiTnogiogHux iHgmkatopa VY i A B Ui rpyni curHaniaytoTb Npo CrpawoBaHHA curHanisadii Buxogy Ha avcnnei
napameTpa 3a ycTaBku "MeHLwe" abo "OinbLue”.

Ha 4yotnpboxpo3spsgHuin aucnnen SABOAHHA BuBoanTbLCSt NOTOYHE 3HAYEHHS 3a4aHOT TOYKM.

Ha TpboxpospsgHui gucnnen BUXIO BMBOAMTLCSA 3HAYEHHs curHany Ha Buxodi perynstopa. [Ba
cBiTrnogiogHux iHaukatopa V¥ i A B UiM rpyni cUrHanisytoTb NPo CnpaubOBYBaHHI BUXOAIB iMNYMbCHOrO perynsatopa B
HanpsiMky "MeHLe" abo "binbLue".
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YoTupw cBITNOAIOAHI IHAMKATOPU «PEXMM KEPYBAHHSI» BKa3yloTb, B SKOMY PEXUMI NpaLtoe KOHTYP:
KY - kackagHe kepyBaHHs,
JIY - nokaneHe KepyBaHHs,
PY - pyyHe kepyBaHHS,
CY - cnocTepiratoye KepyBaHHs.

MepenHs naHenb Mae 8 KHOMOK, 3a [JOMOMOrO SIKMX BedEeTbCsl ONepaTUBHE KepyBaHHS KOHTYpamu
perynoBaHHs.

4.2.3 3miHa pexumiB po6o40ro piBHsl, piBHI 3axucty po6oyvoro piBHA

Ha poboyomy piBHi MOXnMBa 3MiHa pexumMy poboTu perynsatopa - 34ifiCHEHHS nepexody 3 aBTOMaTU4HOro
pexumMmy KepyBaHHsA (kackagHui - KY i nokanbHum - J1Y) B pydHun pexum kepyBaHHa (PY) i Hasag MoxnmBo
30ificHIOBaTM 3MiHY 3HAYeHHsi 3afaHOoi TOYKM, 3MIHIOBaTU 3HAYEHHS KEepyluyoro BhnuBy (B PYYHOMY peXMMI
KepyBaHHs perynsaTopom ).

€ piBeHb 3axuCTy Ansa 3MiHn pexuMis poboT poboyoro piBHsa. FAKLWO onepaTop He nidmeepoxye CBOIX AN
HaTUCKaHHAM Knasiwi [¢], To gaHi Aii onepaTtopa cnpuiiMaloTbCa Ik HeBipHa AiA abo BMNagkoBa, BiAMNOBIOHO
perynsTop He 3MiHUTb peXnM KepyBaHHs. @ Lle i € piseHb 3axucmy Bif BANAAKOBOrO NepeMUKaHHA pexuMy poboTu,
inavkatop KY nepecraHe GnumaTtu i 3racHe, a perynatop 3anuMTbCsi B aBTOMAaTUYHOMY FOKanbHOMY PEXUMI
KepyBaHHS.

4.2.3.1 3miHa pexxumMy poboTu perynsatopa

B perynaTtopax, ki BUKOpUCTOBYOTbCSA B KOHTponepi MIK-52H, € Tpu pexxumn poboTn kepyBaHHA 06'eKTOM
peryntoBaHHs:

® aBTOMATUYHUI PEXNM POBOTU, KU CKITALAAETLCH 3 PEXUMIB:
- KacKagHU pexum kepysaHHs - KY
- NOKarnbHWIN PeXunM KepyBaHHS - JTY

® DY4HUA pexum poboTu - PY.

Pexvum pobGotu perynatopa - aBTOMaTWYHWMIM (KackagHui, nokanbHWiA) abo pydYHUn € cmaHoMm, Wo
3anam'asmosgyemscsi . [icna BKMIOYEHHS XUBNEHHSA Perynsatop 3HaxoauTbCa B TOMY pexumi, B SkOMy BiH nepebysas
Ha MOMEHT BiOKIMOYEHHS!.

KackagHuii pexum poboTn perynatopa BubupaeTbCa npy  BigMOBIOHIM  KOHQirypauii  CTpyKTypu
dyHKLioOHanbHoro 6roky obpaHoro perynsaropa.

binbw poknagHo 6Gibnioteka i onuc yHKUiOHanNbHUX OnoOKiB, npeacTaBneHi B HacTtaHoBi WoA0
ekcnnyatyBaHHa [TPMK.421457.005 PE2.

Bubip pexumy kepyBaHHA: pydHui PY, nokanbHun J1Y, kackagHuii KY 3AiACHIOETECA HAaTUCKaHHAM KnaBilui
[P / A] Ha nepegHiii naHeni perynatopa 3 HacTynHUM HaTuckaHHAM knasiwi [¢']. Mepexia 3 py4HOro pexumy
kepyBaHHsa PY B kackagHui KY 6rnokoBaHui, i MOXITMBUIA TiNbKu Micnst BUGOPY NokanbHOro pexvmy kepyBaHHs J1Y.
Bbriok-cxema 3MiHM pexxumi poboTn nogaHa Ha puc.4.5.

Bubip pexumy KepyBaHHsi CyrnpOBOMXKYETbCA CBIiTIHHAM BiAMNOBIAHOIO CBITNOAIOAHOrO iHAMKaTOpa Ha
NMLBLOBIN NaHeni Nnpunagy:

- B KackalHOMy pexuMi CBiTUTbCA iHamkaTop KY
- B JTOKanbHOMY pexuMi CBiTUTbCs iHaukaTop JTY
- B Py4HOMY peXuMi CBiTUTbLCH iHaukaTop PY

4.2.3.2 ABTOMaTU4HUN KackagHUi abo NoKarbHUMN pexum poboTu perynsartopis

Mepexig Ha py4yHUn pexum po6oTun

ABTOMaTU4HUI e B aBTOMaTU4HOMY KackagHOMy abo fokaribHOMY pexxumi poboTy perynsiTop kepye 06'ekToM
KackagHuit a6o perynioBaHHsi 3rigHo 0BpaHOro 3akOoHy PEeryrioBaHHst | 3 BiAMOBIAHUMU HamalTyBaHHAMU
nokanbHumn KopucTyBaua.

pexum poboTtu
e B aBTOMaTU4HOMY pexumi poboTu iHamkaTop PY Ha nepeaHin naHeni noraweHun. CeiTMTbCA

oavH 3 ingukatopis Y abo KY, BignosigHo [o o6paHoro Ha gaHum MOMEHT PeXnMY.

O py e [1na nepexony B py4YHUU PEXUM KepyBaHHS HeobXigHO HaTuCHYTK knasiwwy [P/A] Ha nepegHin
naHeni perynsTopa.

& [P/A] e |[HavkaTop PY Ha nepeaHii naHeni no4nHae 6nvumaru.

{:} PY e Akuio oneparop HaTucHyB knasily [¢'] B npoueci MuroTiHHa iHaukaTopa PY (npu6nusHo 10-
15 cekyHan) - Biobynetbest ¢hikcayid obpaHo20 pexumy i perynatop nepenge B pexum

* (& py4YHOro kepyBaHHs, iHaukaTop PY Gyge cBitvTncA - wo Gyde B moganbLUOMy BKasyBaTW Ha

PYYHWIA pEXUM poBoTHU.

® ry
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e Skilo onepaTop He nidmeepdxye CBOIX Aili HaTUCKkaHHSAM knasiwi [¢'], To aaHi ajil onepaTopa
CNpuNMaloTbCs SIK HeBipHa Aid abo BMNagkoBe NepeMuKaHHst pexvMMy KepyBaHHS.

e Lle i npeactaBnsie pieeHb 3axucmy  Big BUNaAKOBOIO MepPeMMKaHHS pexumy poboTw,
ingnkatop PY nepectaHe 6numaty i 3racHe, a perynsTop 3anvwuTbCs B aBTOMaTU4HOMY
peXunMi kepyBaHHS - KackagHomy abo fokanbHOMY.

4.2.3.3 Py4Hui pexum poboTu perynsrtopis

Mepexip Ha aBTOMaTUYHUI NOKaNbHUIN PEXUM Po60oTH

Py4Hui pexum
po6oTtun

KY
ny
Py

@ [PIA]

KY
ny
Py

= [¢]

O kv
® ny

O py

PieeHb
3axucmy

e B pyuHomy pexwumi poboTu onepatop 3 nepedHbOi NaHeni 3a AOMOMOrol KHOMOK [A]
"Ginbwe" i [V] "MeHwe", kepye BUXOOOM perynsitopa, TMM camMuMm (QOPMYy€E 3HAYEHHS
Kepyro4oro BrnuBY, LLO NOAAETLCA HA BUKOHABYNIA MEXaHi3M.

e |[HavkaTop PY Ha nepeaHin naHeni cBitutbeA. IHankaTopu KY i JTY He cBiTaTbeS.

e [Insi nepexody B aBTOMATUYHWUIA JIOKaIbHUU PEXMM KepyBaHHS HeobxioHO 08iyi HAaTUCHYTU
knasiwy [P/A] Ha nepefHin naHeni perynaTtopa.

e |HavkaTop NY Ha nepedHiii naHeni noYrHae 6GnMMaTy, SKWO onepaTop HaTUCHYB knasiwwy [&]
B npoueci MuroTiHHa iHaukatopa JTY (npubnu3Ho 10-15 cekyHaw) - BiobOyaeTbesi ghikcauis
0bpaHo20 pexxumy i perynaTop nepemnae B peXXum aBToOMaTUYHOIO JSI0KaIbHO20 KEPYBaHHS.

e |HonkaTop PY 3racHe i 3acBitutbeca iHamkatop JIY - wo Oyae B noganblloMy BkadyBaTh Ha
aBTOMaTUYHUI STOKaIbHUU PEXUM poboTu.

e Skulo onepaTop He nidmeepdxye CBOIX Al HaTUCKkaHHAM knasiwi [¢'], To aaHi aiil onepaTopa
cnpuMaloTbest Ak HeBipHa Ais abo BuMNagkoBa, BiANOBIAHO PErynsatop He 3MiHUTb PeXum
KepyBaHHs.
e Lle i npeacraensae pigeHb 3axucmy BiA BUMNAOKOBOIrO MNEPEMVKaHHS pexunMmy poboTu,
iHgukaTop J1Y nepectaHe Gnumatu i 3racHe, a perynaTop 3anuwmnTbCA B PYYHOMY PeXuMI
KepyBaHHs.

4.2.3.4 ABTOMaTU4YHMI NOKaNbHUN PEeXUM PoOOTU perynaTopiB

Mepexig Ha aBTOMaTUYHUI KacKagHUNA PEXUM POGOTH.

ABTOMaTU4HUNA
NOKanbHUM1

pexum poboTtu

O ky
® ny
O py

@ [PIA]

KY
ny
O py

= [¢]

® kv

O ny

O py
PieeHb
3axucmy

e B aBTOMatnyHOMy FOKanbHOMY pexumi poboTu perynsatop kepye ob'eKToMm perynioBaHHA
3rigHO 06PaHOro 3aKOHY pPerynioBaHHS i 3 BigNOBigHVMM HanalwTyBaHHAMM KOpUCTyBaYa.

e IHaukaTop JTY Ha nepenHin naHeni ceiTuTbes. IHaukaTopn PY i KY He cBiTaATbCA.

e [Ins nepexoaly B aBTOMATUYHUA KackaOHUU PEXUM KepyBaHHSA HEOOXiAHO mpuyi HATUCHYTU
knasiwy [P/A] Ha nepeaHiv naHeni perynaropa.

e |HavkaTop KY Ha nepeaHin naHeni noumHae 6nnmaty, SKLLO onepaTop HaTUCHYB Knasiwy [&]
B npoueci MuroTiHHa iHaukatopa KY (npubnusHo 10-15 cekyHaum) - Binbyoetbcs gbikcauis
06paHo20 pexxumy i perynsatop nepenae B pexkvm aBTOMaTUYHOIO KaCKaGHO20 KepyBaHHS.

e |navkatop JTY 3racHe i 3acBiTuTbCs iHavKaTop KY - wo Oyne B noganblioMmy BKasyBaTu Ha
aBTOMATUYHUIA KackaoHul peXxmnm poboTu.

e SlKLio onepaTop He nidmeepdxye CBOIX il HaTUckaHHAM knasiwi [¢'], To gaHi Aji onepaTopa
CcrnpuiMaloTbCst Sk HeBipHa Ais abo BMNagKkoBa, BiMOBIOHO PErynsitop He 3MiHUTb Pexum
KepyBaHHs.

e lle i npencraBnsie pigeHb 3axucmy BiO BWNAOKOBOrO MEPEMVKAHHS pexumy poboTu,
iHoukaTop KY nepectaHe 6numaTtuv i 3racHe, a perynatop 3anuwunTbCa B aBTOMaTUYHOMY
noKanbHOMY peXuMi KepyBaHHSI.

4.2.4 3miHa 3Ha4YeHHs 3aAaHOi TOYKMU perynsaTopis

Ona Toro wob 3MiHUTM 3agaHy TOYKY KOHTYpy perynoBaHHa KoHTpornep MIK-51H nosuHeH OyTu
nepesegeHun B pexum POBOTA. Tak camo noBuHHa OyTv obpaHa naHenb iHOUKAUii perynsitopiB - CBITUTbCS
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inaukatop PEl. Ha pgucnnen MAPAMETP BrMBOOUTLCA 3HAYEHHS BUMIPIOBaAHOI BeNUUYUHKW, a Ha Aucnnen
3ABOAHHA - 3HauyeHHs 3aaaHOi TOYKN.

Y perynaTopi € 3agaHa Touka, sika BUKOPUCTOBYETbCS TiflbkKM B aBTOMATUYHOMY pexuMi kepyBaHHs. 1o
BiOHOLIEHHIO A0 (hyHKUiOHanbHOro OMOKy perynioBaHHs 3aJaHa Toudka perynsatopa Moxe OyTu BHYTPIHbOW abo
30BHILLHBOIO.

BHyTpilWHA 3a4aHa Touka 3MIHIOETLCS 3 NMULILOBOIT NaHeni npunagy. 3Ha4YeHHst BHYTPILLHBbOT 3a4aHOi TOYKU €
3HayeHHsM, siKke 3anam'smogyemscs . [icna BKIMIOYEHHS XXMBMEHHS PErynaTop novYmMHae poboTy 3 TUM 3HAYEHHSIM i 3
TUM BMAOM 3a@HOT TOYKK, sike ByNo HA MOMEHT BiOKMIOYEHHS.

30BHIWHA 3adaHa ToYKa perynstopa MoXxe 3ajaBaTucs, Hanpuknag, 3 30BHILHLOrO aHaroroBOro BXOAy
abo dopmyBaTUCs iHWKMM dyHKUioHanbHUM 6rnokom. Mpu obpaHomMy Buai 3agaHoi Toukm "3OBHILWHA" moxnmeui
Tinbku Ti KOHTporb Ha ancnnei 3ABOAHHA, 3MiHWTY i 3HAYEHHS 3 NULbOBOI NaHeni perynstopa HEMOXITUBO.

BryTpiwHa [nokanexa)
IahaHa ToHKa

—
-
JoeHiwHA [gUCTaHUiRHE) —
aagaHa Touka (Hanp., Al2)

Buxig BHYTRI WHEOTD 333 THHES

\“—'- JHa4EHHA 33A3H0T TOYKH

PucyHok 4.4 - briok-cxema ghopMy8aHHs1 8HyMPIWHBOI YU 308HIWHBOI 3a0aHOi MoYKU
Mpouenypa 3MiHM 3HaYE€HHA BHYTPIiLUHbLOI 3a4aHOI TOYKU
e [1pn oGpaHoMy perynaTopi BMOpaTh BignoBiAHWUIA PEXNUM iHOMKaLiT 3MiHW 3a4aHOT TOYKN.

< [3aBa] e [Ing 3miHM 3HaYeHHs BHYTPILWHbLOI (NOKanbHOI) 3a4aHol TOYKM HEeOoBXiAHO HaTUCHYTU
knasiwy [3aBg].

e Ha nuubosin naHeni noymHae onumatn gucnnen 3ABOAHHA. Ha gaHomy etani npu

murotnusomy gucnnei SABOAHHSA moxnvBa 3miHa 3HauYeHHs BHYTPILLHBOT 3a4aHOT TOYKK.

e 3 nepeaHbOI NaHeni 3a AONMOMOrol KHomok [A] "Ginbwe" i [V] "MeHwe", BCTaHOBITb
HeobXiaHe 3Ha4YeHHs BHYTPILLIHBOT 3a4aH0T TOYKK, sika BKkasaHa Ha aucnnei SABOAHHA.

e SAkwo onepatop HaTUcHyB knasiwy [ ¢ | B npoueci muroTiHHA aucnnes 3ABOAHHA
= [¢&] (npubnuaHo 10-15 cekyHam) - perynatop nepenae Ha pexvnmM KepyBaHHSA 3 HOBUM 3HAYEHHSAM
BHYTPILLHBOI 3a4aHOT TOYKWN.

e dkuwio onepatop He Midmeepdxye CBOIX Aj HaTUCKaHHaAM knasiwi [ ¢ | B npoueci
MUrOTIHHA  iHgukaTtopa J1Y (npnbrmsHo 10-15 cekyHgm), TO pAaHi  gii  onepaTopa
CnpMrMMaloTbLCA K HEBipHa Ais abo BMMagKoBa 3MiHA 3HAYEHHS.
PieeHb e lle i npeactaBnsie pigeHb 3axucmy BiO BWNAAKOBOI 3MiHW 3HAYEHHSI BHYTPILUHLOIO
3axucmy 3aBaaHHs, iHavkaTop JTY nepectaHe 6numaty i NOYHe CBITUTUCS, @ PerynsaTop NOBEpHETbLCS
B po6OTY 3 KOMWLLIHIM 3HAaYEHHSIM BHYTPILLHBOI (NOKanbHOI) 3a4aHoi TOYKM.

MpuwmiTka. Mpu 3miHI 3agaHOi TOYKKM perynaTopa AiloTb PEXMMU MPUCKOPEHOIT 3MiHU 3HAYEHb - AVB. puc. 4.2.
4.2.5 3miHa 3Ha4YeHHs Kepyr4oro BnyuBy

® ry e [Ina 3MiHM 3HAYEHHs KEPYK4YOro BMMUBY PErynATOp MOBVMHEH 3HAaxXOOUTUCA B Py4HOMY
peXuMi KepyBaHHs. SKLIO perynatop 3HAXOAMTbCA B aBTOMATUYHOMY pPEXMMi, MNOro
HeobXiOHO NepeBecTn B PYYHWUA PEXUM KepyBaHHA - AuB. po3ain 6.4.1. IHoukaTop PY Ha
NMLbOBIN naHeni cBiTUTbCs. OBpaHO PyYHWUIA PEXMM KEPYBAHHS.

] e B pyyHOMy pexumi poboTn onepatop 3 NULbLOBOI NMaHeni 3a [OMOMOrol KHOMOK [A]
V] "Ginbwe" i [V] "MeHwe", kepye BUXOOOM perynstopa, TMM caMuM (OpMye 3HaYeHHs
Kepyuoro BnnvBYy, WO NOAETLCA Ha BUKOHaBUYMN MexaHi3Mm vepes knodi BIJIbLLE-MEHLUE
abo aHanoroBun BuXid, B 3aneXHOCTi Big obpaHoro Tuny perynatopa (aus. napameTpu

BiAMOBIAHOIO PYHKLiOHANBLHOro 610Ky perynioBaHHS).

9 9

BUX1A e 3HayeHHs BuxigHoro curHany B % (B 3anmexHocTi Big obpaHOoi CTpyKTypu perynsatopa)
BinoOpaxae 3HayeHHs Ha gucnnei BUXIO:
- BUXiQHOrO aHaroroBoro curHary,

- 3HAYEHHS BUAABaHOI NOTY)XXHOCTI Ha BUXigHi kntodi BINIbLUE-MEHLLE,
- 30BHILLHI CUrHan NOMoXeHHs1 MEXaHi3my.

e [py 3MiHI 3HAYEHHS KEPYIOHOro BRAMBY NIiCHs NEPLUOro HaTUCKaHHSA Byab-sKoi 3 KHOMOK [ A ]
"Ginbwe" abo [ V] "mMeHwe" nounHae 6numaTn aucnnen BUXIA, abo ceitnogiogHi iHavkaTtopu
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A abo V, Bkasyloum onepatopy sikuii napameTp (curHan) B AaHWA MOMEHT 3MiHIOETBCS .
e [licna 3aKiH4YeHHs1 3MiHWM 3Ha4YeHHs1 Kepyl4oro BMnuBY, MO BiANycKy KHOMOK [A] "GinbLue
BUXII] abo [V¥] "meHwe" nicns 3akiHieHHs 3-4 cekyna aucnne BUXIA nepectae Gnumatu, a
m 3Ha4YeHHs Buxody iKCyeTbCA B eHeproHe3anexHin nam'aTi.

MpumiTtka. Mpun 3MiHI Kepyro4oro BNNUBY perynaTopa AiloTb PEXUMMN NPUCKOPEHOT 3MIHW 3HaYEHb - AMB. puC. 4.2.

4.3 OHepaTVIBHe KepyBaHHA nporpaMHMMun 3agaBavdamum

4.3.1 3aranbHi npaBuna

Ins Toro, wWob BecTV onepaTMBHE KepyBaHHS NMporpamMHUMK 3agaBavamu, koHTponep MIK-52H noBuHeH
6yTn nepeBeaeHuin B pexum POBOTA. Tak camo noBunHHa 6yTn obpaHa naHenb iHAMKauii nporpaMHoro 3agasava -
cBiTUTBHCS iHamkaTop NPT

Y KOHTponepi MoXxHa opraHidysaTtu Big 0 4o 9 nporpamHux 3agaBadis.

OnepaTtuBHe KepyBaHHA BedeTbCA 3a BUOOPYMM MPUHUMMNOM: BMOMPAETbCA HOMep | ANns HbOro
KOHTPOJIOIOTLCS | 3MIHIOITLCA HOMEPU KPOKIB 3aaBava.

4.3.2 NepeaHs naHenb

MepenHa naHenb NpuM3Ha4eHa Ans onepaTMBHOIO KePyBaHHA KOHTYpaMu PerynioBaHHA i MICTUTb HEOOXiaHi
CBITNOAIOAHI, UMPPOBI IHOUKATOPW | KNasiaTypy.

MepepHa naHenb koHTponepa MIK-52H B pexumi onepaTVBHOro KepyBaHHA KOHTypamu peryroBaHHS
nogaHa Ha puc.4.5.

Homep nporpamHoro
3agaBava

[NoTo4yHe 3Ha4eHHs
Ha Buxopai 6noky Out

Uac BUKOHAHHS KPOKY 7 ey sl |HAVMKATOPY PEXIAMIB
r Mpr IHg Bx Bux Mpw
nporpamoro ; 0068000000 KepyBaHHs!

Homep BuKOHYBaHOro
KPOKY

IHaunkaTop "Mpr"
(MaHenb nporpamHnx

PucyHok 4.5 - [NepedHsi naHenb 8 pexXuMi orepamugHo20 KepysaHHs npoepaMHUM 3adagaqyem
OpHopospaaHuii amcnneit "N2" - nokasye HomMep NporpamMHoro 3agasada, 3 SKMM NpaLoe oneparop.

Ha yotmnpboxpospsagHuin gucnnen NAPAMETP BMBOAWTLCA MOTOYHE 3HAYEHHS], WO NOAAETbCA Ha BUXIA
nporpaMHoro 3agasava.
Ha 4otupu pospagHui gucnnen SABOAHHA BnBoamTbCa Yac 0 3akiH4EHHS MOTOYHOrO KPOKY NporpamMu.
Ha tpu po3psagHuii aucnnen BUXIL noToOYHMIA KPOK NporpamHoro 3agaeava.
Tpu ceiTnoaioAHi iHAVKATOPW BKa3yloTh, B AKOMY CTaHi NpaLoe KOHTYp:
> - nporpamHuin 3anasay B pexumi «poboTay,
- NpPOrpaMHuii 3agaBad B pexumi «naysa,
M - nporpamHuit 3aaBaY B peXUMi «CTOM.
MepenHs naHenb mMae 8 KHOMOK, 3a LOMOMOIOK SIKMX BELAETbCS OrnepaTvBHE KepyBaHHsS KOHTypamu
perynoBaHHsi.

4.3.3 3miHa pexxnmiB po6040ro piBHS, piBHi 3axucty poboyoro piBHA

Ha poboyomy piBHI MOXMBa 3MiHa pexumy poboTu ( «poboTax», «naysay, «CTOoM») - 34INCHEHHS nepexoay
3 pexumMy poboTa B pexum naysa, 3 pexxmmy naysu B pexuvm CTOr, 3 PeXunMy CTOMN B pexmm poboTa i HaBnaku.

€ piBeHb 3axuCTy Ans 3MiHU pexuMiB. FAKLIO onepaTtop He nidmeepdxye CBOIX Ai HAaTUCKAHHAM KNaBilui
[¢], To gaHi gii onepaTopa cnpuitMaloTbCs SK HeBipHa ais abo BUNaaKoBa, BiANOBiOHO PErynaTop He 3MIHWUTL PEXUM
KepyBaHHs.

4.3.3.1 3miHa peXXuMy nporpaMHux 3aaBaydiB

Pexvum poboTn nporpamHOro 3agaBaya - € CcmaHoM, siKul 3arnam'smosyembcs. [licna BKIMOYEHHsI
XKVUBINEHHS PErynaTtop 3HaxoAWTbCA B TOMY PEXWMi i Ha TOMy X Kpoui, B SiKOMy BiH nepebyBaB Ha MOMEHT
BiAKMNIOYEHHS.
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binbw pgoknagHo 6Gibnioteka i onuc yHKUioOHaNbHMX OnokiB, npeacTtaeneHi B HacTaHoBi wWopo
ekcninyatyBaHHa [TPMK.421457.005 PE2.

Bubip pexxmmy kepyBaHHS: poboTa, naysa, CTon 3AINCHIETLCA HaTUCKaHHAM knagiwi [P/A] Ha nuuboBil
naHeni perynsitopa 3 HaCTYMHWUM HaTUCKAHHSAM Krasili [¢].

Bubip pexumy kepyBaHHS CynpOBOLXKYETbCS CBITIHHAM BigMOBIAHOMO CBITNOAIOQHOrO iHAMKaTOopa Ha
NMLbLOBIN NaHeni npunagy.

4.3.3.2 MNMepexig mix pexumamm

& [P/A] e [1na nepexody B iHLWWUA pexum HeobXigHO HaTucHyTwu knasiwy [P/A] Ha nepepHiii naHeni
perynaTopa.
[ | Mpy LuLOMY nouHe GrnumaTtit oavH 3 iavkatopie P, | a6o [l .
= [¥] Onsi nepexody B TOW UM iHWWUIA pPEXUM MOTPIOHO NPU MEpEXTiHHI BiAMNOBIAHOrO iHAMKaTOpa

NigTBEPANTU NOro KHOMNKoK «Beigy.

Pieenb 3axucmy e Skwlo onepaTop He HaTUCHYB knasiwy [¢] B npoueci MATOTIHHA OfHOrO 3 iHAMKATOpPIB -
¢pikcauiss obpaHo20 pexxumy He BinbyaeTbes.

4.3.4 3miHa KpOKy nporpaMmHoro 3agaBaya
[nsa Toro, wob 3MiHUTKM KPOK MporpamMHoro 3agaBadya, koHTponep MIK-52H noBuHeH GyTn nepeseneHun B

pexum POBOTA. Tak camo noBuHHa 6yTn obpaHa naHenb iHAMKaLii NporpaMHOro 3agasada - CBITUTLCS iHOUKaTop
Mpr. Ha gucnnen BUXIA BMBOANTLCA HOMEP MOTOYHOIO KPOKY NpOorpamHoro 3agasaya/

Kpok nporpamHoro 3agaBava € 3Ha4YeHHsM, W0 3anam'asmosyemscs. Lle o3Havae, Wwo nicns BKMOYEHHS
XMBMEHHS , MPOrpamH1n 3agasay noYmMHae poboTy 3 TOro KPoKy ,Ha sKoMy GyB HA MOMEHT BiOKMIOYEHHS.

Mpouenypa 3MiHM KPOKY NporpaMHoOro 3agaBava

e [Mpn oGpaHomy BiANoOBIQHOMY pexuMi iHAMKauii BubGpaTn Homep MporpamHOro 3agaBaya
KNI LikaBuTb(1-9).

= [3aBA] e [1ns 3MiHM HOMepa KpOKy NporpamMHOro 3agasadya HeobxigHo HaTUCHYTK knasiwy [3aBa].

e Ha nepegHii naHeni nouvHae 6numatn aucnnen BUXIA. Ha paHomy etani npwu
murotnusomy aucnnei BUXIO moxnuea 3amMiHa 3HaYeHHs1 BHYTPILLHBbOT 3a4aHOT TOYKW.

e 3 nepeaHbOI NaHeni 3a JOMOMOrol KHomok [A] "Ginbwe" i [V] "meHwe", BcTaHOBUTH

HeobXiaHUI KPOK, KM BigobpaxaeTbca Ha aucnnei BUXIAO.

e Skwio onepatop HaTucHyB knasiwy [¢] B npoueci muroTiHHs aucnnes BUXIA - 3apasady
neperiae Ha 0GpaHnii KpoK.

PieeHb e Skuio onepaTop He nidmeepdxye CBOIX Al HaTUCKaHHAM knasiwi [¢'] B npoueci MUroTiHHA
3axucmy iHomkaTtopa BUXIM, To nepexig Ha obpaHMi Kpok He BiabyaeTbes.

4.4 OnepaTuBHe KepyBaHHA NaHensMu iHguKauii
4.4.1 3aranbHi npaBuna

Onga Toro wob BecTn onepaTtMBHE KepyBaHHA MaHensamu iHaukauii koHTponep MIK-52H nosuHeH OyTu
nepeseneHun B pexxum POBOTA. Tak camo noBuHHa OyTn obpaHa naHenb iHAWKaLii - CBITUTbCS iHaukaTop IHa

Y KOHTponepi MoxHa opraHidyBaTy Big 0 o 9 naHenen iHgukauii.

OnepaTnBHe KepyBaHHSI BeAeTbCA 3a BUOOPYMM MPUHUMIMOM: BUOMPaETbCS HOMEP | AN HbOro
KOHTPOIIOKTHLCS | 3a4al0TbCsl NapameTpu.

4.4.2 MNMepenHAa naHenb
MepenHa naHenb npusHaveHa ANst ONepaTMBHOIO KEpyBaHHS i MICTUTb HeobXiaHi cBiTnodioaHi, LMdpoBi

iHOMKaTopwm i KnaeiaTypy.
MepenHsa naHenb koHTponepa MIK-52H B pexumi onepaTMBHOro KepyBaHHs nogaHa Ha puc.4.6.
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3HaueHHs1, Wo nogaeTbes
Ha BnactusicTb Ne9
dyHKUiOHanbHOro 610Ky

Homep naHeni iHgukauii

IHgukaTop "IHA"
(MaHenb iHAMKauii)

- . ‘ . |
N r RA ™ owx Mpu OW OT
|3 ———TAPAMETP M ok ?) I'lopr uén - 5 A
B ! =1E) ’ ony NekH. Mewio  3nay.
5 | ) ory
= oOcy

3HaueHHs1, Wo nogaeTbes
Ha BnactusicTb Ne10
dyHKUiOHanbHOro 610Ky

3HaueHHs1, Wo nogaeTbes
Ha BnactusicTb Ne11
dyHKUiOHanbHOro 610Ky

Knasiwi kepyBaHHA

PucyHok 4.6 — NepedHsi naHesnb 8 pexxuMi orepamueHO20 KepyeaHHs naHensimu iHoukauii

OpHopospsaaHwii aucnneit "Ne" - nokasye Homep naHeni iHauKadii, 3 AkMM npawoe onepaTop.

Ha votupboxpospsagHui gucnnen NAPAMETP, 3ABOAHHA i Tpboxpo3psiaHuin BUXIO BMBoanTbCA NOTOYHI
3HaYeHHS 3B'A3KOBMX NapameTpiB.

MepenHa naHenb mMae 8 KHOMOK, 3a OOMOMOIOK SAKMX BeAEeTbCS onepaTMBHE KepyBaHHS KOHTypamu
iHOuKau,i.

4.4.3 3miHa 3ap4aHOi TOUKU naHeni iHgukauii

Ona toro wob 3miHMTK BuMXig YHKUiOHanbLHOro 6noky iHavkadii, koHTponep MIK-52H nosuHeH GyTu
nepesegeHuin B pexum POBOTA. Tak camo noBuHHa Oyt obpaHa naHenb iHAuKadii - CBiTUTbCA iHAMKaTOop IHA.

Buxig gaHoro dyHKUiOHanbHOro 6roky € 3HavYeHHsIM, sike 3arnam'amogyembcsi [1icna BKIMOYEHHS XXUBNEHHA
6ok iHAMKauii noYnMHae poboTy 3 TUM Xe BUXOOOM, WO i BYB HA MOMEHT BiAKMHOYEHHS.

Mpoueaypa 3amiHn BuxoAy 6noKy iHaukaujii

e [Mpn obpaHoMy BiANOBIAHOMY pexuMi iHAMKaLii BUOpaTWU HOMep naHeni iHaukauii , SKui
uikasutb (1-9).

o [1ns 3MiHM HOMepa KpOKy NporpamMHOro 3agasadya HeobxigHO HaTUCHYTK knasiwy [3aBa].
e Ha nepegHin naHeni nounHae 6numatn gucnnen 3ABOAHHSA. Ha pgaHomy etani mpwu
murotnusomy aucnnei 3ABOAHHA wmoxnuBa 3miHa Buxogy YHKLUiIOHanbHOrO Onoky

iHOVKaLil.

e 3 nepegHin naHeni 3a gonomorow kHomok [A] "Ginbwe" i [V] "MeHwe", BCTaHOBUTH
HeobXxigHuI BuXia.

e Skuio onepaTop HaTucHye knasiwy [¢'] B npoueci muroTiHesa aucnines 3ABOAHHSA - Buxia
3MIHUTMCS Ha TOW AKMIn ByB 3a0aHWIA.

4.5 OnepaTtuBHe KepyBaHHA MNaHeNsiMM KOHTPOMK BXOA4IB i BUXOAIB
¢hpyHKUiOHanNnbHUX 6noKIiB

4.5.1 3aranbHi npaBuna

Ona Ttoro wob nepernaHyT BXia abo BMxig dyHKLioHanbHOro 6noky, koHTponep MIK-52H noBuHeH OyTu
nepesegeHun B pexum POBOTA. Tak camo noBumHHa OyTu oGpaHa BignoBigHa naHene iHAuWKauii - BxoaiB abo
BMXO0[iB (PyHKLiOHanNbHMX GIIOKIB - CBITUTLCA iHAMKaTop Bx abo Bux.

4.5.2 ®dyHKUii NuLboBOI NaHeni B pexumi "Bx" abo "Bux"

JInupoBa naHenb nNpusHadeHa Ans OnepaTMBHOIO KEpyBaHHS i MICTUTb HeoOXiaHi cBiTnodioaHi, uMdpoBi
iHOMKaTopu i KnaeiaTypy.

JinupboBa naHenb koHTporiepa MIK-52H B pexumi iHoukauii BxigHMX abo BuXigHUX curHanis
dyHKLiOHanbLHMX 6OKIB NpeacTaBneHa Ha pUCYHKY 4.7.
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Howmep Homep Bxoay abo
dyHKLiOHanNLHoro Buxoay
6noky yHKUIOHanbHOro 6noky

IHavkaTop "Bux"
(Buxoam
dyHKLioOHaNbHUX GOKIB)

3HaueHHs1 Bxoay abo
BMXOAY
YHKLiOHaNLHOro
6noky

A, IKPOA

IHoukaTop "Bx" (Bxogu
YHKLiOHaNbHWX

PucyHok 4.7 — [NepedHsi naHesb 8 pexumi iHOuKauyii 8xiOHUX abo 8uxiOHUX napamempie yHKUioHanbHUX br1oKie

Mepwwx 2 po3psav aucnnes NMAPAMETP Bka3yoTb Ha Homep dyHKLioHanbHoro 6moky, a 3,4 po3pagu - Ha
HoMep Bxogy abo BMxody LbOro (oyHKLiOHanbHOro OnoKy, sikuii NoTpibHO BigobpaxkaTu. Ha gucnnen 3aBgaHHst
BMBOAWTLCH NOTOYHE 3HAYEHHsI NapameTpa.

4.6 OnepaTMBHe KepyBaHHsi MaHemnslo KOHTPOSIKO i KepyBaHHA napamMmeTpamm
pyHKUiOHanbHUX 6noKIiB

4.6.1 3aranbHi npaBuna

Ona Toro wob nepernaHy™m abo peparyBatv napameTp pyHkuioHanbHoro 6roky, koHTponep MIK-51H
nosuHeH 6ytn nepesegeHun B pexxkum POBOTA. Tak camo noBuHHa 6yt obpaHa naHenb iHAMKaUil napameTpis
dyHKUiOHanbHMX 6nokiB - cBiTUTLCS iHamkaTop MNPM. MapameTpy, Akuin noTpibHO BigpedaryBaTy, Takox NOTPIGHO
NpuCBOITM npanop pAos3sony nporpamyBaHHA B pexumi POBOTA (gue. n. 5.2.1.4) - npanop «Pch» npnu
nporpamMyBaHHi 3 NPorpaMHoro nakety «Anbday.

4.6.2 PyHKUiT NMUbOBIN NaHeni B pexumi "Mpm"
JlnupoBa naHenb nNpusHayeHa Ans ONepaTMBHOIO KepyBaHHS i MICTUTb HeOOXiaHi ceiTnodioaHi, uMdposi

iHOuKaTOopW | KNaBeiaTypy.
JInuboBa naHenb koHTponepa MIK-52H B pexxumi onepaTMBHOro kepyBaHHA npedcTaBneHa Ha puc. 4.8.

IHgukaTop "Mpm"
(MapameTpmn
YHKLiOHaNbHMX
| 6nokis)

Homep dyHKUiOHanbLHOro
6roky

Per flpr 1A 3 Biix Mg OW OT

e ow © 0000060
(] ©ny Nexn PA S
| ) ow

ocy

Homep napameTtpa

bYHKLiOHaNbLHOro BNoKy Knasiwwi kepyBaHHA

3HauyeHHs napameTpa
byHKLioHanbHoro 610Ky

PucyHok 4.8 — NepedHs naHersb 8 pexxumi iHOuKauii napamempie goyHKUioHanbHUX 6510Kie

Mepwux 2 pospsagn 4voTvpupospagHoro aucnnes NMAPAMETP BkasyloTb Ha HOMep (OYHKLiOHanNbHOro
6rnoky, a 3,4 pospsau - Ha Homep napameTpa pyHKUioHanbHOro 6noky, fkui noTpidbHO BignoGpaxaTtn abo
peparysatu. Ha gucnnen 3aBaaHHa BUBOAMTLCHA NOTOYHE 3HAaYeHHs1 o6paHoro napameTpa.

4.6.3 3miHa obpaHoro napameTtpa cyHKUiOHaNLHOro 6roky

MapameTp dyHKLiOHaNbHOrO GrOKY € 3Ha4YeHHsM, sKe 3arnam’smosyemsbcs. [1icna BKIMHOYEHHS KMUBMNEHHS
6ok NoynHae poboTy 3 TMM xe napameTpom, Lo OyB BiapeaaroBaHUn Ha MOMEHT BiOKITHOYEHHS.

Mpoueaypa 3miHn napameTpa ¢yHKLioHanbLHOro 610Ky
e [lpn oOpaHoMy BIigNOBiOHOMY pexuMi iHAWKaUii | pedaryBaHHA napameTpis

yHKUiOHanbHMX 6rokiB. Bubpatn HeoOxigHWM HoMep dyHKUioHanbHOro ©6noky i Homep
napameTpa, sIkMi NoTpiOHO BigpeaarysaTu.
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& [A] e 3 nuubOBIN naHeni 3a AOMOMOrol kHomok [A] "6Ginbwe" i [V] "MeHwe", BCTaHOBUTU
= [V] HeobxigHe 3Ha4YeHHs NnapameTpa dyHKUioOHaNLHOro 6roky.
= [J] e FKLLI0 onepaTop HaTUCHYB knasiwy [ ¢ | - BUXia 3MiHATbCS Ha ToiA, kUi ByB 3adaHuiA.

4.7 KoHTpOsnb NOMUMOK
4.7.1 3aranbHe NpU3Ha4YeHHA
KonTponep MIK-51H ocHalLeHWi dyHKUIE BUSHAYEHHS MOMMUITOK, MPU BUHUKHEHHI KX Brimmae iHgukaTop
MeHto «OLwy», Ha 4aHOMY PiBHI MEHIO € MOXIMBICTb Nepernsay Tuny i kogdy NOMWUIKWM HecnpaBHocTel (auB. Tabnuuto
5.6.2).
4.7.2 ®yHKUiT NMLBLOBOI NaHeni B pexumi "Ow"
JInuboBa naHenb NpusHaveHa Anst OnepaTMBHOIO BUSIBNIEHHSI MOMWIIOK i MICTUTb HeODXigHi cBiTnogioaHi,

LUMPOBI iHAMKaTOpKU Ta KnasiaTypy.
JInuboBa naHenb koHTponepa MIK-51H B pexuvmi onepatuBHOro kepyBaHHs npeacTtaeneHa Ha puc. 4.9.

KinbkicTb noMmnnok

Homep nomurnkun

~per Mpr Aa Bx Bix Mpu O OT

\ow 663606000

IHavkaTop "OLL"
(Momwunkn B poborTi)

Twvn noMunKn

Kon nomunkm

PucyHok 4.9 - Jluyboea naHesnb 8 pexxumi iHOUKauii moMuiok
Mepwmnx 2 pospagn qotvpu pospagHoro aucnnes NAPAMETP BkasyloTb Ha KinbkicTb nomunok, a 3,4
po3psamn - Ha HoMep obpaHoi nomunku. Ha gucnnen 3aBaaHHA BMBOOUTBLCA TUM OOpaHOi MOMUIKW, a Ha gucnnen

BWXI[ kog nomunku (abo B pexvmi nporpamyBaHHsa napameTp 6.04).
[aHe MeHI0 NpusHaYeHo TinbKu AN iHAWKauii TMNy i Kogy NOMUITKK.

5 MNMporpamyBaHHA, HanawTyBaHHSA | KOHTPOMb

5.1 MNepeaHs naHesnb B peXXuUMi nporpamyBaHHs

[nga TexXHOMNoriYHoro NporpaMyBaHHs1, HanawTyBaHHs i KOHTponto koHTponepa MIK-52H BukopucToByoThCA
iHOMKaTOpW i KNaBiwi nepeHbOi NaHeni.

Homep piBHsi

IHOMKauis napameTpisB
nporpamMyBaHHs

IMNe1 i MNe2

IHOuKauia napameTpa

MNe3 Knasiwa BigmMiHK

BUKOHYBaHUX gin

IHOuKauia napameTpa
[MNe4

Knasiwwi 3mMiHM 3Ha4yeHHs
Knasiwi amiHn piBHSA napameTpa

nporpamyBaHHs

Knagiwa gns iHBepcii
BXiAHOro curHany npu
HanawTyBaHHi 3B'A3KiB

Knasgiwa nigTBepmKeHHs
BUKOHYBaHUX gin

PucyHok 5.1 - lepedHsi naHens koHmponepa MIK-52H e pexumi npoepamysaHHs
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5.1.1 lnpukaTtopwm i gucnnei

CsiTnogiogHi iHOMKaTOpPW CUrHanisyloTe Npo pexum poboTu, 3 obpaHoto npouedypoto i nomunkax. Ha
LMPPOBI CEMUCErMEHTHI IHONKaATOPW BUBOAATLCA HOMEPU | 3HAYEHHSA NapamMmeTpiB.

Oucnnen
o KAHAI (No)
o MAPAMETP
e 3ABOAHHA
e BUXIO

lHgnkaTop
o P

e OT

e OLL

[Mpu3HayYeHHa gucnnes B peXuMi nporpaMmyBaHHs

Binobpaxxae Homep piBHSI NporpaMmyBaHHS.

Binobpaxxae Homep ob6paHoro napameTpa.

Binobpaxkae 3Ha4yeHHs1 napameTpa nporpamyBaHHst ab0 KOHIrypyBaHHsI.
Ha paHui gucnnen BMBOAATLCS 3HAYEHHS JOMOMDKHUX NapameTpis.

Mpu3HayYeHHsA iHgUKaTopa B PeXXUMi NporpaMmyBaHHA

CBiTUTLCA, AKLWO KOHTpornep 3HaxoanTbes B pexumi NMPOMPAMYBAHHA.
He cBiTUTbCA, AKLWO KOHTPOnep 3HaxoauTecs B pexumi POBOTA.

Binobpaxae HasiBHICTb BiAMOB.

Binobpaxae HasiBHICTb MOMMIOK.

5.1.2 KnaBiaTtypa

KnaBiwi BMKOPUCTOBYIOTLCA ANs BUOOPY PiBHA MporpamyBaHHS, pPeXUMIB, AN 3MiHW napameTpis, 3anycky

TecTiB i T.A.

Knagiwa a6o
KOMbiHauis
KombGiHauis
KHOMOK

[O] MeHwo +
[NekH 4]

KombGiHauis
KHOMOK
[U] MeHio +
[Nekn 1]

e [U] MeHio

o [¢] Bsig

o [Nokn 1]
o [NokH 4]
e [3aBpa.]

o [A] 3Hau.

[Mpu3HayYeHHA KHOMOK B PEeXUMi NpOorpamMmyBaHHSA

BukopuctoByeTbCst ANl NEpexody B pexum nporpamyBaHHs. [Maponb Ans BXody B PeEXuM
nporpamyBaHHsi «0002».

Mpo nepexig B pexxum NMPOITPAMYBAHHA cBigunth CBITiHHS iHgmkaTopa [MP.

Mpu uboMy B pexumi nporpamyBaHHs (PyHKUiOHanNbHi 6110KM HE BUKOHYHOTBCS i B KOHTponepi
MO>XHa 3MiHIOBAaTU BCi 3anporpamoBaHi napameTpu, 61oku, KoHIrypawito, KOHCTaHTu i T.4.

BukopuctoByeTbes Anda nepexogy B pexum POBOTA.
Mpwn nepexogi B pexxum POBOTA iHgnkaTop NP racHe i 3acBitutbes iHankaTop PB.

Y pexunmi poboTn MOXHa KOHTPOJSIIOBATU CUrHanu i napameTpu, ane Hiski napameTpu
KpimM KoedilieHTiB 3MiHIOBaTK HE MOXHA.

Y pexuvmi nporpaMyBaHHs faHa Knagilla BUKOHYE (DYyHKLiI0 BiAMiHM BMKOHAHUX Jil, onepawiin.

«[U] MeHwo »- knaBiwa BigMiHW. HaTucKaHHS Uiei KnaBiwi ckuaae BUKMMKaHI
napameTpu, 3anuiaiun Ha aucnnei nmuwe nepwun napameTp. Akwo knasiwa «[U] MeHrwo
»HATUCKAETLCA [0 OCTAHHLOrO HaTucKaHHA knasiwi« [¢)] Beig », BCTaHOBMEHi napameTpu B
nam'aTb He BBOOATLCH.

KnaBiwa npusHayeHa ansi nigTBepAXeHHA BUKOHYBaHWX i, onepauivi i ana dikcauii 3HaveHb,
SAKi BBOOATbCA. Hanpwuknapg, ikcauis BBogy 3MIHEHOro 3HaYeHHs napamMeTpa, a Takox
NPOXOOXKEHHSI MO PIBHAM NporpamyBaHHs i T.M.

«[¢] BBig »- knasilua Mae nNoaBiliHe MPU3HAYEHHs: BOHA BUKOPWCTOBYETLCA OIS
BMbOpy MoTpibHOro napameTpa i ANA BBOAY BCTAHOBMEHMX MapameTpiB B Nam'atb. Y KOXHiA
onepauii 3 NporpamyBaHHs, HaNawTyBaHHS | KOHTPOJIO BUKOPUCTOBYETLCA Kiflbka napameTpiB.
Buknuk umx napameTpiB Ha AMCNNEN 34IMCHIOETLCA MOCMIAOBHO: MPU KOXHOMY HAaTUCKaHHI
knasiwi «[¢] Beig »Ha BiONOBIOHWIA AUCTINEN BUKIMKAETLCA YEProBuii napametp, sakuin Gepe
y4yacTb B AaHin onepadii. Lie napameTp npy HeOOXiZHOCTI MOXe 3MiHIOBaTUCS 3a JO0MOMOror
KHOMOK «[A», «[V]».

Micna Toro, sk BCi napameTpw, Ski 6epyTb y4acTe B AaHi npoueaypi, byayTe BUKMNMKaHi
i BCTaHOBMeHi, 4eproBe (OCTaHHE HaTuckaHHA knasiwi «[¢] BBig »ckuOoae BUKNVKaH
napameTpu.

Kpim TOro, B pexkumi nporpamyBaHHs OCTaHHE HaTUCKaHHA Knasiwi «[¢'] Beig» BeoanTb
BCTAHOBIEHI MapameTpu B Nam'aTb.

BrikopuctoByeTbCst ANt 3MiHW HOMEpa PiBHA MEHIO B CTOPOHY 30iMnbLUEHHS.
BrikopucToBy€eTbCS ANt 3MiHW HOMEPa PiBHA MEHIO B CTOPOHY 3MEHLLIEHHS.
BukopucToByeTbCst Ans iHBEpPCiT BXiQHOro curHany npy KOHdpirypyBaHHi 3B'A3KiB Ha piBHI 3.

Knagiwa "6inbwe". KoxXHoro pasy npuv HaTUCKaHHI Knasilli 34iNCHI0ETLCS 30iMNbLUEHHS 3HAa4YEHHS
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3MiHIOBaHoro napametpa. Mpyn yTpyMaHHi Liei knagiwi B HATUCHYTOMY MONOXEHHI 30iMnbLIeHHS
3HayeHb BigbyBaeTbcs 6e3nepepsHo.

e [ V] 3Hau. Knasiwa "meHwe". KoxXHoro pasy npu HaTUCKaHHi KNasilli 30iNCHIOETLCA 3MEHLLEHHST 3HaYeHHs!
3MiHIOBaHoro napametpa. Npu yTpuMaHHi Liel knagiwi B HATUCHYTOMY MOSOXEHHI 3MEHLLEHHS
3HayeHb BigbyBaeTbcs 6e3nepepBHo.

MpumiTka. Mpu 3MiHI 3Ha4YeHb NapameTpiB Ail0Tb PEXUMU NPUCKOPEHOT 3MiHW 3HaYeHb - AMB.puc.4.2.
5.1.3 Pexxum nporpamyBaHHsi i po6oTu

KoHTponep moxe nepebyBaTv B 04HOMY 3 ABOX pexumiB: nporpamyBaHHs (MP) abo pobotu (PB). Y pexumi
nporpamMyBaHHs NporpamMa KoOHTponepa He npautoe. B upboOMy pexummi cTaH BCiX MOro BUXOAIB, TanMepiB, NiYMNbHUKIB
Ta KOMIPOK HaKOMWYEHHsI 3aMOPOXEHEe, a Ha nepeaHin naHeni ceituTbes iHamkaTop MP. BUHATKOM € Tinbku Tanmep
pearnbHOro 4acy.

Y pexumi nporpamyBaHHA MOXHa 3MiHIOBATM BCi napamMeTpu, SK KOHTporiepa B LinoMy, Tak i
dyHKUiOHanbHUX 6rokiB.

Y pexumi poboTu cBiTUTbCS cBiTnogiogHun iHaukatop PB (MNP He ceiTutbCSA).

Y pexumi poboTM KOHTpONep BKMHOYEHUA B pexum kepyBaHHsA. [Mpu nepexodi B uew pexum poboTta
KOHTpOrepa NOYNHaETLCA 3 TOro CTaHy, B AKOMY BiH 3HAXOAMBCS B MOMEHT Nepexofy B Pexum nporpaMmyBaHHs (ue
BipHO NnuLLe Ans Tiei YaCTUHM CTPYKTYpUY (PyHKUiOHanbHMX GriokiB, sika He 3MiHIOBanacsl B peXxumMi nporpamyBaHHs1).

Y pexumi poboTu MOXHa KOHTPOMOBATN NapameTpu i BUxogu 6rokis, a Takox 3miHioBaTn napameTtpu. Mpu
nepexofi 3 PexuMmy «nporpaMmyBaHHA» B PeXuM «poboTa» KOHTYpWU perymioBaHHS BKIOYalOTbCA B poboTy
0e3nepebiniHo.

Mpu HasABHOCTI BIAMOB B KOHTPONEPi HEMOXIUBO NEPENTU B Pexum pobOTU KOHTponepa A0 MOBHOMO
YCYHEHHS BiAMOB.

5.2 TexHonoriyHe nporpamMmyBaHHSA i TeCTyBaHHA

5.2.1 Npouenypa nporpamyBaHHSA

Buknuk pexumy NPOIPAMYBAHHA 3axuweHnn naponem i 3aiicHioeTscsa 3 pexxumy POBOTA TpuBanum,
Ginblue 3-x cekyHa, HaTUCKaHHAM KOMGiHauii kHonok MeHtro + [NekH $ ].
Micna uboro Ha aucnnen MNMAPAMETP BusogaTtbca cumeonu "PASS" - BBogy napond. Ha awucnnen
3ABOAHHA BuBoanTbCS MUroTnmnee 3HadeHHs napons: «0000».
3a gonomMoroio knasilli A BBeCTV Naposib: «0002» i KOPOTKOYACHO HAaTUCHYTM Knasilwy [ ¢ .
AKwo naponb BBeAEHWI He 8ipHO - Nnpunapg nepenge B pexum POEOTA.
AKwWwo naponb BBeAEHWI 8ipHO - TO Npunag nepenge B pexum NPOMPAMYBAHHA.

Ha nepexig B pexxvm NMPOITPAMYBAHHA Bkasye iHavkaTop MNP, sxkuii cBiTUTbCA

Y pexumi nporpamyBaHHS 3a4al0TbCA BCE MpPOrpamoBaHi napameTpu KOHTponepa, Lo BU3HayarTb MOro
YHKLiOHanNbHY CTPYKTYpY.

EnemeHT nnuboBOi naHeni (gucnnei, iHOUKaToOpW, KNaBilli) B peXuMi NporpamyBaHHs NPeACTaBrieHi B
po3aini 5.1. dopmart iHgukauii iHdopmaLii Ha gucnnesix Npy NporpamyBaHHi | TECTyBaHHI HaBeEHO Ha PUCYHKY 5.1.

Y KoHTponepi € Bicim npoueayp (i BianoBiaHO BiCiM piBHIB) NporpamyBaHHS, SKi npeacTaBneHi Hwk4e. KoxHa
npouegypa nporpaMmyBaHHA Mae CBili piBeHb, Bigobpaxaetbca Ha gucnnei «Ne» (KAHAI). Y HacTynHux posginax
HaBOAUTLCS AOKMaAHWUIA ONUC KOXHOT NpoLeaypy TEXHOMOMYHOMO NporpaMyBaHHs | TECTYBaHHS.

CTtaH aucnnes
«Nex» (KAHAIT) HarmeHyBaHH#A piBHS | npoueaypuy nporpaMmyBaHHA
Homep piBHA

HanalutyBaHHS KinbKOCTi (PyHKLiOHaNbHMX GIIOKIB, KiNbKOCTi KOHTYPIB

1 perynioBaHHs, NPorpaMHMNX 3a4aBadiB i KiNbKOCTi MPU3HAYeHNX ANs KopUCcTyBaYa
naHenen iHgukauii i kepyBaHHs

MporpamytoTbcst PyHKLiOHaNbHI 6rI0KM B Mporpami KopucTyBaya, HoMep, Tun 6roky,
6a3oBa agpeca napameTpiB i MogudikaTop KinbKoCTi BXo4iB

MporpamytoTbest 3B'A3kM (PYHKLIOHAaNBLHOrO 60Ky B Mporpami KopucTyBada

HanawwtyBaHHa napameTpiB dyHKLiOHaNbHNX GrokiB

TecTyBaHHSA ONCKPETHMX | aHANoroBMx BXOAiB-BUXOAiB, KanidopyBaHHs aHanoroBmx
BXOZIB i KanibpyBaHHs aHaNoOroBMx BUXO4iB

CucrtemHi napameTpm (Bepcis MO, BinbHa naMm'aTb Nporpam, BiflbHa Nam'sATb AaHWX,
MepexeBa agpeca, LWBUAKICTb MepexeBoro 0bMiHy, Tanm-ayT)

Ha paHomy piBHI NpoBOAUTLCA KOHTPOSb BiAMOB NpU NporpamyBaHHi

Ha paHomy piBHI NpoBOAMTLCS 36EPEXEHHS NPOrpamMmn KOPUCTyBaya, HanaluTyBaHb
i napamMeTpiB B eHeproHesanexHi nam'ati KoHTponepa

0 N |01 |RWN
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5.2.1.1 HanawTtyBaHH#A KinbKkocTi 6nokiB

Ha pgaHomy piBHi nporpamyBaHHSI BCTaHOBIMIOETLCA HEOOXigHA KinbKiCTb (hyHKLiOHaNbHUX GOKIB, KinbKiCcTb
KOHTYpIiB perynioBaHHs (perynsitopiB), KinbkicTb NporpamMHux 3afaBaviB, a TaKoX KifbKiCTb Npu3HayYeHux ans
KopucTyBaya naHernen iHaukauii i kepyBaHHS.

Tabnuys 5.1 - [lpoepamysaHHs1 KOHmMponepa

Alncnnen «Ne» Ovcnneit NAPAMETP [ucnneit [vcnneit
Homep piBHs Tn 20 — 3ABOAHHA BUXig
, po3psan 3-1, 4-n po3psag,
00 ... 99 00 ... 09 0000 ... 0009 000 ... 009
1 KinbkicTb KinbKkicTb KOHTYpIB KinbkicTb KinbkicTb naHenem
byHKLiOHaNbHMX perynoBaHHs nporpamMmHux KopucTyBada
onokis 3agaBavdiB

Micna BBoAy HasBaHoI BuLe iHpoOpMaLil B KOHTponepi (PopMyeTbCA BMKOHABYMI NPOrpPaMHUiA MOAyI b
nporpamMu KOpUCTyBaya, 3aBaHTa)keHoi 3 komn'toTepa abo BBeAEHOT 3 NepeHbOI NaHeni.

Mpu BBegeHHi 3HayeHHs «00» B 1-my Ta 2-my pospagi aucnnes NAPAMETP npoBoanTbCs OYMLLEHHS
nporpamm KopucTyBaya.

Yeaza! [laHy onepauito He0OXiAHO BUKOHATU Nepes 3anncom HOBOI MporpaMmu B KOHTponep.

Mpu BBOAI nNnapameTpiB OaHOro piBHA MOXNMBE CBITIHHA iHAukaTopa BigmoBa OT, B JaHOMy Bunagky
HeobXiOHO MNepeBipUTM MpPaBUIbHICTb NporpamyBaHHA OYHKLiOHanbHWX GNOkKiB, NporpamyBaHHa 3B'A3kiB GMokis,
BCTaHOBJIEHHS Ta HanalTyBaHHa napameTpis, abo NiaTBepanTM e pa3 BCe 3HAa4YEHHS AaHOro PiBHS.

5.2.1.2 NporpamyBaHHsA yHKLiOHanbHMUX 6MokKiB
Ha paHomy piBHi nporpamyetbcs HOMep (yHKUiOHanbLHOro 6MnoKy B mporpami KopucTyBaya, Tvn Grioky
(3rigHo GibnioTeui dyHKuUioHanNbHUX GnokiB), 6a3oBa agpeca napameTpiB i MoaMdikaTop KinbkocTi Bxoaie i / abo

napameTpis.

Tabnuys 5.2 - [MpoepamyeaHHsi KOHmMpoepa

””clz':ﬁzj‘.;"‘g” [vcnneit MAPAMETP [ucnneii [ucnnedt
Homep piBHsA 1-n, 2-i po3pspg, 3-i, 4- po3psg SABAAHHA BUXIA
00 ...99 00..99... 0000 ... 0300 001 ... 012 **
2 Homep 6noky Twn 6noky basoBa agpeca MogaudpikaTtop
napameTpis KiNbKOCTi BXOAIB i
napameTpis.

* OunB. 6ibnioTeky yHKLiOHaNbHMX GrOKIB.
** [Ins1 6noki., siki He MaloTb MoandikaTopa, uen napameTp 3aBxan gopisHioe 001.

5.2.1.3 NporpamyBaHHs 3B'A3KIB
Ha paHomy piBHI nporpamyroTbCs 3B'A3kn (hyHKLiOHanNLHOro 6roky B nporpami Kopuctysaya.

Tabnuys 5.3 - [TpoepamyeaHHsi KOHmMponepa

nwc]?:ﬁzﬁNg)) Owncnnen NAPAMETP Ovcnnen Ouvcnnen
H . — ——— 3ABOAHHA BuUXi1a
OMep piBHA 1-n, 2-n po3psag 3-1, 4-1 po3psg,
00...99 01..99.. 0000 ... 0099 01... 12** abo
3 -01...-12 **
Homep 6noky Howmep Bxoay Homep 6roky Homep Buxogy **

* 00 ... N - yci Bxoga 6nokiB (N - BxogiB), (N + 1) ... (N + M) - yci BnactnsocTi 6roky (M - BnactuBocTen).

Y KoxHoro 6roky noBuHHI ByTV NoB's3aHi BCi Bxody, iHakwe Gyae BuaaBaTuCa curHan BigmoBu (BigmoBa
Ne6 - He migkmtoyeHun Bxig). Takox MOXHa MOB'A3yBaTW i BMAcTMBOCTI OMnoky, Ans Toro wob B KOXHOMY LMKII
nporpamu 3anucyBaTtu B BNAaCTUBICTb A4aHOro 6MoKy 3Ha4YeHHs1 NOTPIGHOro BUXoay iHWOoro Grioky.

** Tpn nporpamyBaHHi 3B'I3KiB, MiCNs BBOOY 3HA4YyeHHA HoMepa Buxopy Ha aucnnei BUXIO, HaTuckaHHs
Knagiwi [3aBA.] BCTAHOBMIOE iHBEPCIIO JAHOTO 3B'A3KY, LLO BifoOpaaeTbCA CUMBOMOM «-».

5.2.1.4 HanawrTyBaHHs napameTpiB

Ha paHomy piBHi BigbyBaeTbCa HanawTyBaHHA napamMeTpiB pyHKLiOHanNbHMX GrokKiB.

Tabnuys 5.4 - [poepamysaHHs KOHMpoepa

HV'C'?:::ﬁNg” Rvcnneii NAPAMETP Dvcnneit Avcnneit
H . — ——— 3ABOAHHA BUXIA
OoMep pIBHs 1-i, 2- po3psa 3-1, 4-n po3psaa
00 ... 99 01..99 -9999 ... 9999 000, 001
4 Homep 6noky Homep napameTpa 3Ha4veHHs [o3Bin 3miHn
napameTpis napameTpis *
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* YcTaHOBKa AaHOro 3HaYeHHs1 403Borisie abo 3abopoHsie pobuTy 3mMiHy AaHOro napameTpa B pexuMi
POBOTA. [insi BUuMiptoBaHHS napameTpa noTpibHO B pexumi poboTu KOHTponepa nepenTy Ha naHenb iHaMKauii i
peparyBaHHs napaMmeTpiB dyHKLUioHanbHKX 6rnokis (aus. 1.6.1.2).

CTaH JaHOoro 3Ha4YeHHs:
000 - 3abopoHeHO 3MiHIOBaTV AaHui napameTp B pexumi POBOTA,
001 - go3BoneHo 3miHOBaTK AaHu napameTp B pexumi POBOTA.

5.2.1.5 TecTyBaHH# i kKanibpyBaHHA BXoAiB-BMXOAIB

Ha gaHomy piBHi NpoBOANTLCSA TECTYBaHHA OUCKPETHUX | aHANoOroBuxX BXOAiB-BUXOAIB KOHTPONEpa, a Takox
aBTOMaTMYHE i py4YHe KanibpyBaHHsi aHanoroBMx BXOAIB, | KanibpyBaHHsS aHanNoroBmx BUXoaiB.

Tabnuys 5.5 - [poepamysaHHs KOHMporepa

Oucnnen Aucnnen NAPAMETP .
«Ne» KAHAN i - [ucnneit 3SABAAHHS Ancnnen
Howmep piBHsA 1-#, 2-% 3-i, 4-n BUXIA

po3psA po3psA
01 Homep Bxoany XXXX - 3Ha4YeHHs BxigHoro curHany (%) 000
Tect
aHarnoroBmx 01 - 1-n exig XXXX - 3HAYEHHS BXiAHOro curHany, 001
BXOLIB Lo BignoBsigae noyatky wkanwu (%)
AI1-AI8 XXXX - 3HQYEHHS BXiQHOro curHany, 002
Lo Bignosigae KiHuto wkanu (%)
02 - 2-n BXig AHanoriyHo 1-my Bxogy
03 - 3-n BXig AHanoriyHo 1-my Bxogy
5
08 - 8-n BXxig AHanoriyHo 1-my Bxogy
02 Homep Buxopy | xxxx - 3miHa 3Ha4eHHs Buxoay (A, V) 000
Tect 01 - 1- Buxig XXXX - 3MiLLEHHS BMXoay, B% 001
aHanoroBsoro XXXX - KOediLlieHT NigCcuneHHs, B og. 002
Buxogy AO1 02 - 2-n Buxig AHanoriyHo 1-my Buxogy (npv HasiBHOCTI -/ -
(AO2-A0O4 Ha MOZYNSA PO3LWNPEHHS)
moayni 03 - 3-i1 BUXig -/ - -/ -
PO3LWMPEHHS) | 04 - 4-1 BUXi - /- -
03 Homep Bxoay 0000 - Bxif Bigknto4YeHumn 000
TecTt 01 - 1- BXiA 0001 - Bxig BkIYeHMN (nogaHo = 24B)
ONCKPETHUX 02 - 2-n BXig AHanoriyHo 1-my Bxoay
BXOAiB
DI1-DI35 03 - 3-11 BXif Ananoriydo 1-my Bxogy
(D|4'D.|35 Ha | 04 - 4-n Bxig AHanoriyHo 1-my Bxoay (Mpu HasBHOCTI MOAy A
MOAynI PO3LUMPEHHST)
poswwupeHHs) — |
35 - 35-1 Bxig AHanoriyHo 1-my Bxoay (Mpu HasiBHOCTI MOay s
PO3LUMPEHHSA)
04 Homep Buxogy | 0000 - BMXig BigKmtOYEeHNN 000
TecTt 01 - 1-1 Buxia 0001 - Buxig BKItOYEHUI
OUCKPETHNX 02 - 2-n BMXig AHanoriyHo 1-my Buxogy
BUXOAiB 03 - 3-i1 BuXxig, AHanoriyHo 1-my Buxogy
DO1-DO5 04 - 4-i Buxig AHarnoriyHo 1-my Buxogy
(DO6-DO37 [ 05 - 5-i1 Buxig AHanori4yHo 1-My BUXO4y
5 Ha MOopyT 06 - 6-i BUXif AHarnoriyHo 1-my Buxomy (Mpy HAsABHOCTI
PO3LIMPEHHS) MOAYNS PO3LLIMPEHHS)
37 - 37-1 Buxig AHanoriyHo 1-my Buxogy (npv HasiBHOCTI
MOZYNs PO3LUMPEHHS)
05 Homep Bxoay xxxx - CTaH pisanyHoro Bxogy 000
ABTOMaTU4YHE ABTOMaTW4YHE KanibpyBaHHSA
kanibpyBaHHst | 01 - 1-n BXig He MPoBOAUTLCA
aHanorosunx xxxx - CTaH hisanyHoro Bxogy 001
Bxopis Al1- ABTOMaTUYHE KanibpyBaHHS
Al8 noyaTKy LWKkanu
xxxx - CTaH hian4Horo Bxoagy 002
ABTOMaTM4YHE KanibpyBaHHSA
KiHLA LWIKanm
02 - 2- BXig AHanoriyHo 1-my Bxogy
03 - 3-1 BXig AHanoriyHo 1-my Bxogy
08 - 8-n BXxig AHanoriyHo 1-my Bxogy
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[podosxeHHs mabnuyi 5.5 - [TpoepamysaHHs1 KOHmpoepa

“":f,\?g’;e" Oucnneii MAPAMETP n )
o ucnnen
ml;lzll;l 1, 2-44 3.4, 41 Oucnnen 3ABOAHHA BUXIA
piBHﬂ po3psAa po3psn
06 Homep Bxoay xxxx - CTaH hisnyHoro Bxogy 000 - He
Py4yHe PyyHe kanibpyBaHHs 36epiratu
KaniopyeaHHa | 01 - 1-1 BXig noyaTKy LuKanu 001 -
noyaTky 36epiratu
LKanm 02 - 2-n BXig AHanoriyHo 1-my Bxogy
aHanorosmx 03 - 3-n BXig AHanorivyHo 1-my Bxoay
Bxogis Al1-Al8 | .
08 - 8-n BXxig AHanoriyHo 1-my Bxoay
07 Homep Bxony xxxx - CTaH pisnyHoro sxoay 000 - He
Py4yne PyyHe kanibpyBaHHs 36epiratu
kaniopyeaHHa | 01 - 1-i4 BXig KiHLS LWKanu 001 -
KiHUS LIKanm 36epiratn
aHanorosmx 02 - 2-n BXig AHanoriyHo 1-my Bxoay
Bxopis Al1-AI8 | 03 - 3-11 xig AHanoriyHo 1-my Bxogy
08 - 8-n BXxig AHanoriyHo 1-my Bxoay
08 Homep Buxoay XXXX - 3HAYEeHHS, WO NOAAETLCA Ha BUXIA 000 - He
npwv KanibpyBaHHA NoYaTKy LKanm 36epiratn
Pyuyne 01 - 1-n Buxig 001 -
KanibpyBaHHs 36epiratn
novartky 02 - 2-n BuXig AHanoriyHo 1-my Buxoay (Npy HAABHOCTI
LKanm MOZyns PO3LUMPEHHS)
5 aHanorosoro 03 - 3-1 Buxig AHanoriyHo 1-my Buxogy (Npv HasBHOCTI
Buxoay AO1 MOAYNS PO3LUMPEHHS)
(AO2-AO4 Ha | 04 - 4- BuXiA AHanoriyHo 1-my Buxogy (Mpu HasiBHOCTI
mogyni MOZYNs PO3LIMPEHHST)
PO3LUNPEHHS)
09 Homep Buxoay XXXX - 3HAaYEHHS, Lo NoJaeTbCa Ha BUXia, 000 - He
npwv KanibpyBaHHS KiHUSA LIKanm 30epiratn
PyuyHe 01 - 1-1 Buxin 001 -
KanibpyBaHHs 30epiratn
KiHLS LIKanu 02 - 2-n Buxig AHanoriyHo 1-my Buxogy (npv HasiBHOCTI
aHanorosoro MOZYNs PO3LLUMPEHHS)
Buxogy AO1 03 - 3-1 BuXig AHarnoriyHo 1-my Buxofy (npu HassBHOCTI
(AO2-AO4 Ha MOyt PO3LUMPEHHS)
mogyi 04 - 4-n Buxig AHanorivyHo 1-my Buxogy (Mpu HasABHOCTI
PO3LUMPEHHS) MO/IYTIs PO3LIMPEHHST)
10 01 - cekyHan 0000 - 0059 000 - He
02 - XBUIMHK 0000 - 0059 36epiratn
KanibpyBaHHs | 03 - roguHHMK 0000 - 0023 001 -
Taiimepa 04 - aeHb TvxHs | 0001 - 0007 36epiratn
peansHoro 05 - yncrno 0001 - 0031
vacy Mmicsaus
06 - micaub 0001 - 0012
07 - pik 0000 - 0099
(2000 - 2099)

5.2.1.6 CuctemHi napameTpu

Ha paHomy piBHi BigbyBaeTbCa HanawTyBaHHA CUCTEMHIMX NapameTpiB KOHTPOrepa i KOHTPOIb MOMMITOK.

Tabnuys 5.6.1 - [pozpamyeaHHs1 KOHmMpoepa

Oucnnen Oucnnei NAPAMETP .
«Ne» KAHAT i [vicnneit 3ABAHHS Ancnnen
p 1-n, 2-1n U BUXig
Homep piBHA 3-n, 4-n po3psag
pospaa
01 01 00.xx 000
CuncTemHi Bepcisi M3 ne: 00 - kog Mogeni KoHTponepa
napameTpu XX - HOMep Bepcii
6 02 0000 — 0034 000
Koa mogeni (ovB.Tabn. 1.4.2, ctop. 9)
mMoayns
PO3LUMPEHHS
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[TpodoexeHHss mabnuyi 5.6.1 - [IpoepamyeaHHsI KOHmMponepa

Oucnnen Oucnnen NAPAMETP .
«Ne» KAHAT S Oucnnei 3ABOAHHS Ancnnen
Homep piBHs 1-n, 2-n 3-n, 4- po3pan BUXIA

po3pan ’
02 01 XXXX 000
MapameTpu MepexeBa 0000 - 0255
MepexeBoro | agpeca (0000 - Bigkn4eHUi Big Mepexi)
0OMiHY 02 0000 - 2400 000
Lenakictb 0001 - 4800
MepexeBoro 0002 - 9600
o6MmiHy, 6iT / cek | 0003 - 14400
0004 - 19200
0005 - 28800
0006 - 38400
0007 - 57600
0008 - 76800
0009 - 115200
0010 - 230400
0011 - 460800
0012 - 921600
03 auB. po3gin 3.4, Tabnuus 3.1 000
Tanm-ayT (Tavm-ayT Kagpy 3anuTy B CUCTEMHUX TakTax
1 TakT = 250 MmKC)
04 0000 - Modbus RTU (ctangapt «Mikpon») 000
MpoTtokon 0001 - Modbus RTU (ctangapt «Modicon»)
6 06MiHY **
05 0000 - «3-2-1-0» 000
MocnigoBHricTb** | 0001 - «1-0-3-2»
0002 - «0-1-2-3»
03 01 XXXX 000
Pecypc BinbHa nam'ats | 0000 - 0200*
cucTemmn nporpam
02 XXXX 000
BinbHa nam'ate | 0000 - 0400*
BUXiOHUX
pericTpi
03 XXXX 000
BinbHa nam'ate | 0000 - 0320*
napameTpis
(BnactmBocTew)
04 00-99 0000 - 0002 000 - 999
CucTteMHi Homep nomunkn | Tun noMunku Kop,
NOMUIIKA [Owus. Tabn.7.6.2 NOMUIKN
[ue.
Tabn.
5.6.2

* Y paHomy napameTpi BKa3yeTbCH KiNMbKiCTb 3anuvciB, OAWH 3anuc OopieBHoe 4 Ganta (Hanpuknag, Homep

6r1oKy, Homep Bxoay, Homep 6roKy, HomMep BuXoay).

** HanawToByeTbCA Ans o6MiHy gaHMMU 3 MpunagamMu CTOPOHHIX BMPOOHWKIB (Hanpwvknag, naHensmu
onepatopa ¢ipm Siemens, Weintek, Ta iHwi). Binblw geTaneHo AMBITbCS B NyHKTI 3.4.2-3.4.4.

Tunu (kogu) cucteMHmx i nporpamoBaHux MOMUIOK,
AIKi AiarHocTyloTbCA Ha piBHi 6, nigpiBHi 04, 3a3Ha4YeHux B Tabnuui 5.6.1

Tabnuuys 5.6.2 - Tunu noMusiok KOHmposiepa

Tun Koa MpnynHa nomunku MeToa yCyHEeHHA MOMUITKU
NOMWIIKN | NOMMIIKA
01 Momunka aHanorosoro Bxoay Al1 YCyHYTUN NPUYMHY BUXOAY cUrHany 3a
CwvrHan Ha Bxogj BUMLLOB 3a Aiana3oH AianasoH wkanu (abo kanidbpysaTu Lwkany)
LUKanm
01 ST TP RPYPRo
08 Momwunka aHanorosoro Bxogy AI8 | ... ..
CwurHan Ha Bxofi BUIALLOB 3a Aiana3oH
LUKanm
01 lMomunka npu 3BepHEHHI 4O 30BHILLHBOT 1. BUMKHYTW, @ NOTiM BKMKOYUTU KOHTPOMep
02 eHeproHesanexHoi nam'ati EEPROM 2. 3amiHnTM Moaynb PO3LUMPEHHS
02 Momwunka npu 3BepHeHHi 4o TanmMepa 1. BUMKHYTW, @ NOTIM BKIMIOYUTU KOHTPONEp
peanbHOro Yacy mMogyns npouecopa
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[podosxeHHs mabnuyi 5.6.2 - Tunu MoMunoK KOHmposepa

03 Momunka npu 3sepHeHHi Ao By3na LIAT 1. BUMKHYTH, a NOTiM BKIMIOYUTN KOHTPOrep
AQO2 2-ro kaHany Moayns po3LpeHHs 2. 3aMiHUTK Moy b PO3LLUMPEHHS

04 Momunka npu 3sepHeHHi Ao By3na LIAT 1. BUMKHYTH, a NOTiM BKIMIOYUTN KOHTPOrep
AQS3 3-ro kaHany Moayns po3lnpeHHs 2. 3aMiHUTK Moy b PO3LUMPEHHS

05 Momunka npu 3sepHeHHi Ao By3na LIAT 1. BUMKHYTH, @ NOTIM BKIMIOYUTUN KOHTPOrep
AO4 4-ro kaHany Moayns po3LpeHHs 2. 3aMiHUTK Moy b PO3LUMPEHHS

06 Momunka npun 3BepHeHHI 4o By3na kaHanis | 1. BUMKHYTW, a NOTiM BKMIOYUTN KOHTPOnep
AnckpeTHoro BBoAy/ BUBOZY MOZyns 2. lMepeBipnTU BipHICTb BKa3iBKM MogyNns
po3wupeHHs 1 rpynu (1-8 gnckpeTHui PO3LUNPEHHST (NYHKT MeHto 6.01.02)
BBif / BMBIA) 3. 3aMiHNTM MoAYINb PO3LUNPEHHSA

07 Peseps

08 lMomunka npun 3BepHeHHi 4o By3na kaHanis | 1. BUMKHYTW, a NOTiM BKMIOYUTN KOHTPOrep
AnckpeTHoro BBoAy/ BUBOZY MOZyns 2. lMepeBipnTU BipHICTb BKa3iBKM MOOYNS
posLwmupeHHs 2 rpynu (9-16 AnuckpeTHUin PO3LUMPEHHST (NYHKT MeHto 6.01.02)
BBif / BMBIA) 3. 3amiH1TK MoAyY b PO3LUNPEHHS

5.2.1.7 KoHtponb BigmoB
Ha paHomy piBHi NPOBOAMTLCHA KOHTPOMbL BiAMOB NPW NPOrpamyBaHHi.

Tabnuys 5.7.1 - [lpoepamysaHHs1 KOHMposiepa

Ouncnnen «Ne» Oucnnen MAPAMETP

Oucnnen Oucnnen
HoRAHAT — — 3AB[AHHS BUXIL,
omMep piBHA 1-n, 2-n po3psaa 3-1, 4-n po3psg
00 ... 99 01..05 XXXX XXX
HOMep BiAMOBY Twn (koa) BiomoBsu - | Cnyxbosa Cnyxb6oBa
ame. 1abn.7.7.2 iHdpopmalis iHdopmauis
06 0000-0099 0000-0099

Twn (koa) BiomoBM -
avB. Tabn.7.7.2

Homep 6noky Homep Bxogy (He

NigKIYEHoro)

7 07
Twn (koa) BigmoBwM -
avB. Tabn.7.7.2

0000-0099
Homep 6noky **

0000-0099
Homep 6noky **

08 0000-0099 0000-0099

Twn (kog) BiamoBn - | Homep Grnoky Homep Bxoay 6noky

ouB. T1abn.7.7.2 nporpamMoBaHoro
BiAMOBU

MpumiTka.

*1. Ha Takmx pucnnesdx BKka3yloTbCA HOMepu OMOKiB, B SKMX Ha eTani mporpamyBaHHs Bigbynocs
«nepekpuTTA» obracten agpec napameTpiB.

MepenTn B pexum «poboTU» NpW HAsSBHOCTI BiAMOB HEMOXMMBO. IX MOTPIGHO BMMNPABUTU B PEXWMI
nporpamyBaHHs1.

Momunkn (1abn.5.6.2) i BigMoBM (1abn.5.7.2) moxHa 6auntu i B pexumi «pobotuy. Ong uporo noTpibHo
nepenTn B peXXnM NaHeni BigMOB i MOMWIIOK:

ow oT
(0o oo ooo = m)

Mpu ybomy Gyaoe MOXNMBICTE NEpErnsHyTM OOVH 3a OAHUM Koau Bcix nmomunok. Ha gucnnei 6yae BugHo

NopsiAKOBMI HOMeEpP NMOMWIIKK, KOA NOMWUIKY, | AogaTkoBa iHbopmauis.

Twnu (kogu) BIOAMOB,
AKi BigoOGpaxeHi Ha piBHi 7, 3a3Ha4yeHux B Tabnuui 5.7.1

Tabnuuys 5.7.2 - Tunu 8idMos KOHMpoepa

. Kon MpuynHa BigmoBMu MeTopn ycyHeHHs1 BigMmoBM
BiAMOBM
01 BigmoBa eHeproHesanexHoi 30BHILUHbOI 1. BUMKHYTH, a NOTiM BKIOYUTN KOHTPOrep
EEPROM
02 Momunka npu TectyBaHHi i giarHocTuui O3Y 1. BUMKHYTH, a NOTiM BKIOYUTN KOHTPOrep

(RAM, onepaTtuBHOi nam'aTi) npouecopa Ha
eTani NoYaTKoBOI iHilianisauii koHTponepa

03 HesignosigHicTb koHTponbHOi cymun CRC
obnacTi pegaryBaHHs KoHQirypawii Ta
KoHTpornbHoi cymn CRC BrKOHaBYOro moayns

1. 3HaWTu | yCyHYTW HEBIQNOBIOHICTE Y Nporpami
4, SKLLO He NOoTPIGHO ycyBaTW HEBIOMNOBIAHICTL -
BMMKHYTM, @ NOTIM BKITIOYUTU KOHTPOMEP.

2. BukoHaTu onepaLito 3aBaHTaXeHHs (piBeHb 1),
AKLLO HEBIANOBIAHICTL Mae OyTn 3aBaHTaXeHa.
Mpun UbOMY 3aBaHTaXKEHHS Ha PiBHI 1 KOHTpOMOE
0o6cAr BUKOpMCTOBYBaHOI Nam'ATi, 3B'A3Ky GOKIB i
camy nporpamy KopucTysaya.
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[podosxeHHs mabnuyi 5.7.2 - Tunu 8i0M08 KOHMponepa

04 HesignosigHicTb koHTpornbHOi cymn CRC 1. BukoHaTu onepaduito 306epexeHHs (auB. piBeHb
3aBaHTaXXeHOI NMporpammn KopucTyBaya i 8), AKLo HeBiANOBIgHICTL Mae ByTn 36epexeHo.
KOHTponbHOi cymn CRC 36epexeHoi 2. Akwo He NOTPIOGHO ycyBaTU HEBIQMOBIAHICTb -
nporpamMu Kopuctysada BMMKHYTK, @ NOTIM BKITIOYUTU KOHTpONep.

05 Momwunka koHTponbHoi cymn CRC 1. BUMKHYTUW, a NOTIM BKIMIOYUTWN KOHTPOrep Ans
BMKOHYBaHoOI nporpamu kopuctyeaya B O3Y iHiLianisauil TecTiB NO4aTKOBOro 3aBaHTaXeHHS
(3AiNCHEHHS KOHTPOIIO Mig Yac poboTu) KOHTponepa

06 BiamoBa nporpamu kopuctyBaya 1. MNpw BUHWKHEHHI AaHOrO BiAMOBU Ha iHAMKaUT
He nigknioveHun Bxia BKa3yeTbCA HOMEP HENIAKMIYEHOro BXoay.

3HanTK | yCYHYTU NOMUIKY KOHirypyBaHHS
3B'A3KIB PyHKUiOHaNbHMX OMOKIB.

07 HenpaeunbHui po3nogin 6asoBux agpec 1. MNpw BUHWKHEHHI AaHOT BIAMOBM Ha iHOMKaUiT
dyHKUioHanbHMX Grokis (36ir 6asoBux agpec BKa3yloTbCs HoMepu 6okiB 3 6a3oBMMM
B AeKinbKkox 61okax) agpecamu, Wwo 36irnucs. 3HanTn i yCyHyTH
Ove. Tabn. 5.7.1 NOMUIIKY PYHKLIOHaNbHUX BoKiB.

08 MporpamoBaHa BigmMoBa 1. IlokanizyBaTu HecnpasHiCTb 3rigHO

3anporpamoBaHoi Norikv poboTn opmyBaHHS
nporpaMoBaHnX Bi4MOB

5.2.1.8 36epexxeHHs nporpaMu KOpMcTyBaua i HanawTyBaHb B eHeproHesanexHin nam'aTi

Ha paHomy piBHIi npoBoauTbCs 30epexeHHs nporpamy KOpucTyBaya, HanawTyBaHb i nmapameTpiB B
€eHeproHe3anexHin nam'aTi KOHTponepa.

Tabnuys 5.8 - [MpoepamyeaHHs1 KOHmMpoepa

Oucnnen «N2» Owucnnei MNAPAMETP [ucnneit ucnneit
KAHAN . T 3ABOAHHSA BUXIA,
Homep piBHA 1-n, 2-n po3psaa 3-1, 4-n po3psg

00 ... 99 01..99 0000 - 000
He nucaTtu B

IHAMKauia 3agaHol IHAVKaLia 3agiaHoi €eHeproHe3anexHy

KinbKocCTi 6nokis KinbKoCTi 6nokie nam'stb

8
0001 - 000
3anucaTn B
€HeproHe3anexHy
nam'stb
Mpumitka.

3wmiHa B pexxumi POBOTA HacTynHux napameTpiB HE Bumarae komaHaun 36epexeHHs Ha piBHi 8. [aHi amiHn
30epiratoTbCs aBTOMATUYHO:

1) OnepaTmMBHMX NapameTpiB (pexumu poboTV perynaTopie, NporpaMHMX 3aJaBadiB, 3HA4YEHHst 3agaHoil
TOYKM PErynaTopa, 3Ha4eHHs1 aHanoroBoro BMXiZHOIO BNMBY PErynATopa B Py4YHOMY PEXUMI).

2) MapameTpiB pyHKLiOHaNbHMX GIIOKIB, 3MiHa SIKMX JO3BOSIEHO Ha PiBHiI 4.

3) 3miHa napameTpiB yHKUiOHanNbHUX 6rokiB no mepexi (B pexvmi POBOTA T1a B pexumi
nporpamMyBaHHs).
N3Y (EEPROM, FLASH) *2.
Mporpama kopucTtyBada <
MapameTpu nporpamm KopuctyBava L :g

CunctemHi napameTpu

|

o3y

A

-

Mporpama KopucTyBaya

MapameTpu NnporpamMu koprcTyBava

CucTtemHi napameTpu
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*1. 3anuc 3 MN3Y B O3Y BigbyBaeTbCA BKIOYEHHS XUBMEHHS Npunagy, a TakoX SKLWO 3 AKOICb NPUYMHM 3incoBaHa
poboya nporpama kopuctysada.

*2. 3anuc nporpamu kopuctyBada B N3Y BiabyBaeTbcs Npu 36epexeHHi Ha piBHI NporpamyBaHHs 8.

*3. Mpwn poboTi koHTponepa 3anuc napameTpie nporpamu B MN3Y BiabyBaeTbecsA TiNbkM ANnst neBHUX Gnokie. 3anuc
NPOBOAMTLCS LIMKMIYHO 32 Yacom abo npu 3miHi napameTpa 6roky.

*4. 3anwuc B INM3Y 3giicHioeTbca Npy 3MiHi NapameTpa KoHTponepa.

6 BkasiBka 3axopniB 6e3neku

6.1 o ekcnnyaTyBaHHs1 koHTponepa MIK-52H pgonyckatoTbes ocobu, siki MaoTb 403BiN Ans poboTu Ha
enekTpoycTtaHoBkax Hanpyroto Ao 1000 B i BuB4Mnu HacTaHoBa LWOA0 eKcniyaTyBaHHsl B NOBHOMY 06cs3i.

6.2 EkcnnyatyBaHHsi koHTponepa MIK-52H 0o3BONsiETbCA NpY HAsiBHOCTI IHCTPYKLiT 3 TexHiku 6e3neku,
3aTBEPAXEHOI NIANPUEMCTBOM-CMIOXUBAYEM B YCTaHOBNEHOMY MOPSAKY, Ska BpaxoBye crneuudiky 3acTtocyBaHHs
KOHTponepa Ha KOHKpeTHoMy 06'ekTi. [pu ekcnnyaTyBaHHi HeobXigHO AOTpMMyBaTUCA BUMOTr Aitoumx npasun MTE i
MTB gnsa enekTpoycTaHoBok Hanpyroto Ao 1000B.

6.3 KoHTtponep MIK-52H nosuHeH ekcnnyaTtyBaTucs BignosigHO A0 BUMOr Aitoumx “lMpasun ynawTyBaHHA
enekTpoyctaHoBok" (IMYE).

6.4 BukopucToBynTe Hanpyru xueneHHs (220B / 50y 3miHHoro ctpymy abo 24B nocrTiiHoro cTpymy), Wwo
BiANOBIAaATL BUMOram 0 eneKkTpoXuBneHHs ans koHTponepa MIK-52H. Mpu nogadi Hanpyru XmMeneHHs HeobXxigHe
MOro 3Ha4YeHHs Mae BCTaHOBMOBATUCA He Ginblue, HixX 3a 2-3 cek.

6.5 Bci MOHTaxHi Ta NnpodinakTn4Hi poboTN NOBUHHI NPOBOAUTUCS MPW BiAKIMIOYEHOMY €MEKTPOXNBMAEHHI.

6.6 3abopoHA€ETLCA NigKNIYaT Ta BigkNYaTh 3'eAHyBadi NPy BKIOYEHOMY €EKTPOXUBIIEHH.

6.7 PeTenbHO npoBoAbTE MIAKMOYEHHSA 3 AOTPUMAHHAM MONSAPHOCTI BMBOAIB HenpaBunbHe MigknoyYeHHs
abo nigknoYeHHs po3'eMiB NPU  BKIOYEHOMY KMBIIEHHI MOXeE MpU3BECTU [0 MOLIKOMKEHHSI EeNEKTPOHHUX
KOMMOHEHTIB Npunaay.

6.8 YHuKanTe 3acTOCyBaHHs HE3adisiHNX BMBOAIB.

6.9 lMpu posbupaHHi npunagy ANA YCYHEHHs HecnpaBHocTen koHTponep MIK-52H nosuHeH GyTn
BiOKMIOYEHWI BiA MEPEXi eNEKTPOXUBIIEHHS.

6.10 lMig yac BunyyYeHHs Npunagy 3 KOpMycy He TOpKamTecs WOro enekTpUYHMX KOMMOHEHTIB i yHuKauTe
yAapiB Mo BHYTPILWHIM By3nam i YacTuHam.

6.11 Posrtawosyite koHTponep MIK-52H dk Hawpanblie Big NpPUCTPOIB, LLIO FEHEPYTb BUCOKOYACTOTHI
BMNPOMiHIOBaHHA (Hanpwvknag, BY-nevi, BY-3BaptoBanbHi anapat, mawuHu, abo npunagu,ski BUKOPUCTOBYHOTb
iMNynbCHI Hanpyrn), Wob YHUKHYTK 360iB B poBOTi.

7 MNMopsaoK yCTaHOBKMU | MOHTaXYy

7.1 3aranbHi BKa3iBKu

KoHTtponep MIK-52H po3paxoBaHuin Ha MOHTax Ha peliky DIN35x7.5 EN50022 3rigHo 3 pucyHkom 7.1.
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PucyHok 7.1 - lMonoxeHHss MIK-52H npu moHmaxi Ha DIN-Pelky

NAPAMETP:

[
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ZDMIKFOA
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7.2 Bumoru oo micus yctaHOBIEHHA

KoHTtponepu MIK-51H noBWHHi BCTaHOBMNOBATUCSA B 3aKpuToMy BubyxobeanevHomy i noxexobesnedHomy
NPUMILLIEHHI.

YMOBW eKcrnnyaTyBaHHS KOHTPOSEPIB He FipLLe HAaCTYMHUX:
* TEMNepaTypa HaBKONULLIHLOIO NOBITPSA Big MiHyc 40 o nntoc 70 °C;
* BigHOCHa BonoricTb Big 40 8o 95%;
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» atMocdepHuin Tuck Big 85 fo 106,7 klMa;

* Mae ByTun 3axXuCT Big BNMMBY 30BHILLHIX MarHiTHUX NorniB 3 HanpyxeHicTio noHag 400 A/ v;

» mae OyTu BiAcyTHS BibpaLis micub KpinneHHs 3 yacToToto Buwe 25 'y i 3 amnnitygoto Ginbwe 0,1 mm;
* HaBKONWLLUHE CepefoBuLLE HE NOBUHHO MICTUTU arpecnBHUX Napi. i rasis.

7.3 3'egHaHHA KOHTporepa 3 30BHILLHIMU NPUCTPOSIMU

KabenbHi 3B'A3kM, WO 3'egHytoTb koHTponepu MIK-52H 3 paBadamu i BMKOHaBYMMM MeXaHi3amamu,
NigKoYatoTbCa A0 HUX Yepes po3'eMn NiAKMIOYEHHS Kin BBOAY-BMBOAY 3riAHO 3 NPOEKTOM aBToMaTtu3adii y Burnsai
KabenbHUX 3B'A3KIB Ta AXryTiB BTOPUHHOT KOMyTaLLi.

MigkntoYeHHs 3AiNCHI0ETLCA 3a JONOMOrol 3'e€4HYBaYiB Ha OCHOBI 6E3rBMHTOBMX MITOCKO-MPY>XUHHUX KIEM.
Tuvnu NPOBIOHWKIB, WO NigKNOYaloTbCA A0 GE3rBUHTOBUX MIOCKO-MPYXXUHHMX KINEeM: OAHOXMWIbHI, GaraToXurbHi,
GaraToXunbHi TOHKOAPOTOBI (B TOMY YMCRi 3 YLWINIbHEHHAM-3aTUCHYTUMW >KUamMKu), TOHKOOPOTOBI 3 KiHLEBOH
BTyNko abo 3 WTUdTOBUM KabenbHNM HaKOHEYHUKOM. XapakTepUCTUKN PO3HIMHMX 3'€4HYBaYiB (pPO3'eMiB-KNeM) i
Knewm, L0 BCTAHOBMIOTLCA Ha KOHTponep:

* nepeTuH MPOBIAHWMKIB L0 NigknodaoTees 0,08 - 2,5 Mm?:

* rMMBMHa 3a4MCTKM NPOBIAHMKA (JOBXMHA BTYIKU, WTUdTa) 5 - 7 MM,

* MakcumanbHa Hanpyra 250 B,

* Hanpyra isonsuii Mk knemamu 4 kB,

* MakCcMmarnbHWM CTpyM Yyepes knemy 12 A.

Mpoknagka kabeniB i [OxXryTiB NOBMHHA BignoeigaTy BuMoram fjtoumx «[lpaBun  ynawTyBaHHs
enektpoyctaHoBok» (MYE). He ponyckaeTtbcst 06'egHyBaTt B ogHOMY kabeni (B OKryTi) Kona, no sKnx nepenatoTbes
BXigHi aHanorosi i CiNoBi BUXiaHi AUCKPETHI (iIMNynbCHI) curHanu.

EkpaHyBaTu BXigHi i BuXigHi AuckpeTHi (iMnynbcHi) kabenbHi kona He noTpibHo. HeobxigHicTb B
eKpaHyBaHHi kabento, No KoMy nepefaeTbCa aHanorosa iHoOpMaLlisd, 3anexvTb Bid OOBXMHW 3B'A3KIB i Big PiBHS
nepeLuKkos B 30Hi NPOKnagku kabento.

MepexeBa Hanpyra enekTpoXxusneHHs koHTponepie MIK-52H nogaetbca YepeB 30BHILLHIA CUNTOBUIA LLUWT,
obnagHaHun aBTOMaTUYHUMK BUMUKAYaMMU.

Bnoku koHTponepis MIK-52H, gasaui i BUKOHaBYi NpUCTPOI, WO BXOAATb B OAMH KOHTYP perynoBaHHs abo
KepyBaHHs1, MOBWHHI OyTu BigHeceHi ( «npvB'a3aHi») 40 OAHOrO aBTOMAaTUYHOIO BUMKMKaYa.

MapameTpn Mepexi enekTPoXMBIEHHS - ogHodasHa mepexa 3MiHHoro cTpymy Hanpyroto Big 110 B o 242
B i yactotoro (50 + 1) 'y, abo Big 20 go 28 B, B 3anexHOCTi Big, 3aMOBMNEHHS.

Bci 6noku koHTpornepis MIK-52H nosuHHi GyTu 3a3emneHi ApoToM nepepisy He mMeHLe 1,5 Mm?>

CxeMu 30BHILLHIX NiAgKNtoYeHb HaBeaeHi B rnasi 8.

3OBHIWHIN BUrNaA4 i rabapuTtHi po3amipu
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PucyHok 7.2- 3oeHiwHil suansid i 2abapumHi po3mipu koHmponepa MIK-51H
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8 OpraHi3auia BBoagy-BmBoay iHpopmauii. 30BHiLLHi
3'eAHaHHA

8.1 3oBHilHiI niakntoyeHHA koHTponepa MIK-52H

Axanorosi Bxoau Al1-Al4 Ananorosi sxoau Al5-Al8

InTepdpeiic

EEER REEE

S-485

‘_ v Oo moaynsa poswupeHHa MP-51H

CO0L000T 0 N

L e -1
PEEEEEEEE| BEBEBEEEEE] |m
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o L = %J Sy Semmnipun) Sempnr? Ny
DO1 DO2 DO3 DO4
G1= G2= G3= 2
18..30V 18..30V 18..30V
AunckpeTHi Bxoau AHanorosui OwvckpeTHi Buxoam
Di1, DI2, DI3 BUXiA, DO1-DO5

=24V

Xusnexus =24V

PucyHok 8.1.1 - Hymepauisi knem i cueHanu koHmponepa MIK-51H
8.1.1 Migkno4YeHHA aHanoroBux BXoA4iB

lMonoxeHHst MepeMn4oK Ha nnaTi npouecopa AN HanawTyBaHHS Pi3HUX TUMIB BXiOHWX CUrHaniB HaBeaeHo
B Tabn. 8.1.

MepeTBOpeHHsA curHanis noctiiHoro ctpymy 0-5 mA, 0(4)-20 mA abo curHaniB noctinHoi Hanpyrn 0-10B
3[IACHIOETBCA 3a AOMOMOrOI HOPMYIOUMX PE3NCTOPIB, L0 BXOASATb 40 ckrady Bupoby. Bubip curHany 0-20mMA abo
4-20MA 30iCHIOETBCA MPOrpamMHO 3a JOMOMOrol OYHKLiOHaNbHOro 6r10Ky aHanoroBoro BBOAy.

KoxkeH aHanorosumn BXif ranbBaHi4YHO i30NbOBaHWUIA Bif, iHLUMX aHANOroBUX BXOZAIB i iHLLIKX Kinl KOHTponepa.

YgBara!

Mpu nigkntoYeHHi aHanoroBoro BXiAHOTO CUrHamy nepeBipTe Ha Moayni NpUCTpoi 3B'A3Ky 3 00'eKTOM
BCT@HOBIEHHSA NepemMnyok BuMbopy BXxiaHMX curHanie 6nokis nepemuyok JP1-JP8, BignosigHo Ao 3a3HaveHoro B
Tabnuui 8.1.

Tabnuys 8.1 - lNonoxeHHs1 nepemuyok JP1 - JP8 Ha npouecopHili nnami 0ns1 HanawmyeaHHs1 aHano2osux exodie Al1 - Al8

Tun lMonoxeHHs1 NnepeMU4oK
BXigHOro JP1 JP2 JP3 JP4 JP5 JP6 JP7 JP8
CUrHany Bxig Al1 | Bxig Al2 | Bxig Al3 | Bxig Al4 | Bxig Al5 | Bxig Al6 | Bxig Al7 | Bxig Al8
0-5mMA [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]
0-20MA, [1-2],[5-6] | [1-2],[5-6] | [1-2].[5-6] | [1-2],[5-6] | [1-2].[5-6] | [1-2],[5-6] | [1-2],[5-6] | [1-2],[5-6]
4-20mA
0-10B [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7] | [2-4],[5-7]
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le:

. JP1-JP8
8 i
juioni i, 1.3.5.7

PucyHok 8.1.2 - [lonoxeHHs1 nepeMuyoK aHaro2o8ux 8xo0ie
8.1.2 Migkno4veHHA QUCKPETHUX BXOAiB

KoxxeH OUCKpeTHWIA BXig ranbBaHivyHO i30N1bOBaHMM Bif iHLLMX OUCKPETHUX BXOAIB i iHLIMX Kin KOHTponepa.

[ns XXMBNEHHs1 QUCKPETHUX BXOAIB (AaTymKiB) NOTPIOHO 30BHILLHA Hanpyra 24B nocTiiHoro cTpymy.

MpumiTtka !

MoxrnmBe 3aCTOCyBaHHS OOHOTO [Kepena XVUBNEHHS 3i CTPYMOM HaBaHTaxeHHs He meHwe 30 MA, B LibOMy
Bunaaky Bxoaun DI1-DI3 matumyTb CRinNbHUIA «NIOCY.

8.1.3 Migkno4yeHHA aHanoroBmx BMxoais

Ananorosuii Buxig 6a30BOi Mogeni KOHTponepa € akTVBHWM, TOMY Afs MOrO >KWMBIEHHS He noTpibHe
30BHILIHE mxeperno 24 B nocTiiHoro ctpymy.

AHanorosuii BUXia ranbBaHi4yHO i30NbOBaHUIA Bif, iHLIKX Kin KOHTponepa.

Mpy nigknoYeHHi aHanoroBoro BMXIQHOrO cuUrHamy nepesipTe Ha MOAyMi MPUCTPOK 3B'A3KY 3 00'eKToM
BCTAHOBJIEHHS NEPEMMYOK BUOOPY BUXiOHMX curHanis 6noky nepemuyok J1 BignoBigHO A0 3a3HayveHoro B Tabnuui 8.2.

[ ]

]
ola
i

PucyHok 8.1.3 - [MonoxeHHsI nepemMuyok 011si HanawmyeaHHs aHano208020 8UX00y

Tabnuus 8.2 - [NonoxeHHs nepemu4ok J1 Ha npoyecopHil nnami 0518 HanawmyeaHHs aHarno0208020 8uxody AO1T

Twun BUXiBHOro curHany MonoxeHHA nepemMn4ku J1
0-5mMA [2-4], [7-8]
0-20mA, 4-20mA [2-4], [5-6]
0-10B [1-2], [3-4]

8.1.4 MigKno4vYeHHA QUCKPETHUX BUXOAIB

OuckpeTHi BuxoaM BUKOHaHI y Burnsagi pene abo TpaHaucTopa, npv ubomy norivHomy O Bignosigae
PO3IMKHYTE MOMOXEHHSI KOHTAKTIB pene abo X po3iMKHYTUI CTaH TPaH3UCTOPHOTO KIoya 3a3HayeHMX Ha MartoHKy, a
noriyHoi 1 - 3aMKHYTUI CTaH BuXigHWUX KoHTakTiB perie COM i NO abo 3aMKHYTMI CTaH TPaH3MCTOPHOrO Kro4a.
Cxema nigknioYeHHs1 OUCKPETHUX BUXOAIB NpeacTaBrieHa Ha puc. 8.4.

KoxeH OUCKpeTHUA penenHnin BUXi4 ranbBaHiYHO i3051bOBaHMIA Bif, iHLUMX ONCKPETHUX BUXOAIB i iHLWKMX Kin
perynsaTopa.
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PucyHok 8.1.4 — Cxema nioKtoYeHHs1 QUCKPemMHUX 8uxo0ie

MapameTpu AUCKpETHMX BUXOAIB PENEVHOro TUMy:

1. Ha pucyHKy nokasaHO po3TallyBaHHS i NPU3HAYEeHHs NepeMUKaounX KOHTaKTIB BMXiAHUX pene KaHanis
DO1-DO5.

2. KoHTaKTV BUXigHWX pene BkasaHi B NMOMOXeHHI "BUMKHEHO", abo npu 3HECTpyMIIeHin 0OMOoTLi pene.

3. HeBukopucTaHi knemu pos'emy He nigknoyaTtu.

4. MakcumanbHe CrnoxuBaHHa (OOMOTOK perne) n'aTu BKIMHYEHUX KaHarmiB Bif 30BHILLIHBLOTO Xepena
nocTiHOro cTpymy 24B - 100MA.

5. Hanpyra 30BHiLLHBbOrO Axepena XvBMNeHHs - HecTabinizoeaHa, (20-28) B nocTiiHoro ctpymy.

MpumiTtka !

Y komax 3MiHHOro CTpyMy AN MiOKMOYEeHHS iHOYKTUBHMX HaBaHTaXeHb OO0 AUCKPETHOro pernemnHoro
BUXIQHOrO CUrHany pekomMeHayeTbcs BukopuctoByBaT RC-aemndpyoumin naHLoXoK.

Mpuknag Takoi cxemn 306paxeHnin Ha pUCyHKy 8.5.

PekomeHayeTbecss and naduioris 3aMiHHoro ctpymy Hanpyrowo 220B 3amicte RC-kona BukopucToByBaTu
Bapuctop CH2-1 Ha Hanpyry 420B. 3actocyBaHHsi BapucTopa [03BOSISiE 3anobirtu He TinbKW iHAYKTUBHOMY
HaBeLEHHIO, a 1 MOracuMTW BENWKI CMMECKU CurHamy, L0 BUHMKaOTb B CWUMOBUX KOMax >KMBMEHHsI Big iHLWIOro
obnagHaHHS.

A

c1 Rt MWK-52H

[ ] e

o[ ] a2 lcpi——~1°°

A - KOHTpOnep manokaHaneHui 6aratodyHKUioHanbHUN MikponpouecopHui MIK-52H MPMK.421457.009;
RH - HaBaHTaXeHHs;

G - DKeperno XXUBMEHHS 3MIHHOMO CTPYMY;

C1 — kongeHcartop ,022 mk® 600B;

R1 - peauctop 100 Om, 0,5 Br.

XP2, XP3 - 3'egHyBay 232-209 / 026-000.

PucyHok 8.1.5 - Cxema nidKroYeHHs iHOyKmugHO20 HagaHmaxeHHs1 00 OUCKPemHo20 perneliHo20 8uxiOHO20 cuzHay

MapameTpy ONCKPETHUX BUXOAIB TPAH3UCTOPHOIO TUNy:

1. Ha pucyHky 8.4 nokasaHO po3TallyBaHHSA i MPU3HAYEHHSA NMACKMBHWX TPAH3UCTOPHUX KMKOYIB 3 BiOKPUTUM
KONEKTOPOM i 3aranbHum emitepom kaHanis DO1-DO5.

2. JloriyHomy "0" BignoBigae po3iMKHYTWIA, @ NMOrYHIN "1" - 3aMKHYTUI CTaH Kroya.

3. HeBukopucTaHi krnemu pos'emy He nigknoyaTtu.

4. OnA XuvBNeHHA [AMCKPETHMX HaBaHTaXeHb MOTPIOHO 30BHIWHA HecTabinisoBaHa Hanpyra (20-28)B
NOCTIHOTO CTPYMY.

MpumiTka !
Mpy MigKMIOYeHHi IHOYKTUBHUX HaBaHTaXeHb (pene, nyckadi, KOHTaKTopu, ConeHoian i T.n.) A0 OUCKPETHUX
TPaH3MCTOPHMX BUXOAIB KOHTponepa, Wob YHUKHYTU BUxody 3 Nagy BWXiAHOrO TpaH3vcTopa 4epes BEMnUKUA CTPyMy

http://www.microl.ua e MIK-52H e ver.52.96 e [IPMK.421457.009 PE1 e 1.09 e 26.01.2024



54

caMoiHAyKLUii, NnapanenbHO HaBaHTaxeHHo (0OMOTLi pene) HeobxigHO BcTaHoBnoBaTh Gnokytouuii giog VD - aue.
cXeMy nigkntoyeHHsi. 8.4. 30BHILLHIA Aioa BCTAaHOBMIOBATW Ha KOXHOMY KaHari, 4O SIKOro MigknioyYeHe iHOYKTUBHE
HaBaHTaXXEHHS.

Tun BcTaHoBnoBaHoro gioga KO209, KO258, 1N4004 ... 1N4007 abo aHanoriyHui, po3paxoBaHW Ha
3BOpOTHIO Hanpyry 100B, npsmun ctpym 0,5 A.

8.1.5 MigkntoyeHHs iHTepdency

1. Oo MK moxe 6ytu nigknioyeHo Ao 32 npucTpoiB, BKMOYauM nepeTBopoBay iHTepdencis Brl1-485 abo
BIl-52.

2. 3aranbHa JoBxuHa KabenbHOI MiHii 3B'A3Ky He NoBuMHHA nepeswuLyBaTi 1200 m.

3. B sikocTi kabenbHoi NiHii 38'A3Ky NepeBaXXHO BUKOPUCTOBYBaTW €KpaHOBaHY KpydeHy napy.

4. NoexuHa BigranyeHb L, noBUHHa ByTn skOMOra MEHLLOHO.

5. [lo iHTepdoeiicHMX BXxodiB Npunagis, po3TalloBaHMX B KpaWHiX Toukax 3’edHyBasbHOIl NiHii, HeobXigHO
NigknNoYMT ABa TepMiHanbHUX pesuctopa onopom 120 Om (R1 i R2). MigkntoyeHHa TepMiHanbHWX pe3ucTopiB B
6noui nepetBopeHHs iHTepdelicie BIMI-485 abo BIMI-52 - gus. PE Ha BI1-485 a6o BII-52.

JS-48 )

|
KaGenb niHil 38'A3Ky
BucokoomHa semns (expaHoBaHa BUTa Napa)

Xs7

MigknroyeHHA
TepMmiHaTopa

JP5

120 Om
100 Om

Mpuiiomo-nepenasay
RS-485

PucyHok 8.6 - Cxema nidknto4eHHs1 iHmepgbelicy

MpumiTkm.

1. Bci Bigranyxysadi npuimMo-nepegasadis, NpueaHaHi A0 OOHIEl 3aranbHoi nepegasanbHOi MiHii, MOBUHHI
y3rogKyBaTucs TiNbKu B ABOX KpalHix Toukax. [JoBxuHa BigranyxeHb NoBUHHA OYTN SKHAWMEHLLIOH.

2. HeobxigHicTb ekpaHyBaHHA kabeniB, No SKMX nepedaeTbCs iHoOpmalis, 3anexuTb Big OOBXWHM
kabenbHUX 3B'A3KIB Ta Bif PiBHS NepeLlkos B 30Hi Npoknaaku kabento.

3. 3acTtocyBaHHA ekpaHOBaHOI KpydeHOi napu B MPOMMCIIOBMX YMOBax € HaWKpalliMm, OCKIMbKU Le
3abe3neyye OTpUMaHHSA BUCOKOTO CMiBBIAHOLWEHHS CUrHan/LyM i 3axXucT Big cMHAa3HOoI NepeLLKoau.
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8.2 3oBHilWHI nigknto4YeHHA moayniB po3wunpeHHsa MP-51H
8.2.1 NipkntoyeHHA 30BHILLHIX Kin moayniB poswupeHHsa MP-51H-11

Mogynb po3wupenHs MP-51H-11 micTnTe 16 gnCkpeTHUX BXOAIB | OAMH aHanoroBuii Buxid, TOGTO KOHTporep
MIK-51H 3 gaHum mogynem poswumpeHHs matume 19 auckpeTHux BxogiB (3 6a3oBux + 16 Ha mMogyni po3LWMPEHHS).
KoxxeH OuCKpeTHWIA BXiA ranbBaHi4yHO i30NbOBaHWM Bif iHLLIMX AUCKPETHUX BXOAIB i iHLUMX Kin KOHTponepa.

[nsi XMBNEeHHs AMCKPETHMX BXOAIB (AaBadiB) NoTpibHa 30BHILWHA HecTabinisoBaHa Hanpyra 24 B nocTinHoro
CTpymy.

AuckpeTHi Bxoau DI4-DI7 HuckpeTHi Bxoan DI8-DI11

G4= G5= G6= G7= G8= G9= G10= GN1=
18..30V. 18..30V 18..30V. 18..30V. 18..30V. 18..30V 18..30V. 18..30V

o st o oo o o fou o o for || o fos oo faoflrfor ], |
- WU (W

||||||||| ||X|| aaaaaaaa
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L AANARNANAANAR . ERERERERERNOENDN iininnnnnnnnln
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HEEREEEEEEREEEEEEEEE
ool ol ool gl

~220V
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Xs6 S9

usneuHa ~220V KA GrasHi o e E - - = = =
Buxig AO2 G12= G13= G14= G15= G16= G17= G18= G19=
18..30V 18.30V  18..30V 18..30V 18.30V  18..30V 18..30V 18..30V

OuckpeTHi Bxoan DI12-DI15S OuckpeTHi Bxoan DI16-DI19

=24V

Kusnenus =24V

AHanoroswit
Buxig AO2

PucyHok 8.2.1 - Hymepauisi knem i cugHanu mooynsi poswupeHHst MP-51H-11
MpumiTkN.

1. MNonoxeHHs1 nepeMuyoKk J1 Ha Moayni pO3LUMPEHHS ANst HANaLTyBaHHS aHaroroBoro BMXo4y npueeaeHo
B TabNwLi:

[HianasoH BuxigHOro curHany [MONoXEeHHs1 NeEpPEMNYOK Ha MOAYIi PO3LLUNPEHHS
0-5 MA [2-4], [7-8]
0-20 MA,4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

2. 3cyB BuxigHoro curHany 4-20 MA BCTaHOBIOETLCA NPOrpamHoO.
3. HeBukopucTaHi knemu He nigknoyaTtu.
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8.2.2 MNipkntoyeHHA 30BHILLHIX Kin moayniB po3wupeHHs MP-51H-13

Mogynb po3wunpeHHs MP-51H-13 micTutb 8 anckpeTHMxX BxodiB, 8 ANCKPETHUX BUXOAIB | OOUH aHanorosum
BMXig, To6TO KOHTponep MIK-51H 3 gaHum mogynem poswmpeHHs matume 11 guckpeTHux Bxoais (3 6a3oBux + 8 Ha
moayni po3wupeHHs) 13 gnckpeTHux BuxogiB (5 6azoBux + 8 Ha MoAyni PO3LIMPEHHS) i 2 aHanoroBMx BUXOAU
BiANoBiAHO. KOXXeH ANCKPEeTHWUIA BXiA ranbBaHiYHO i3051b0BaHMI Bif, iHLINX ANCKPETHUX BXOAIB i IHLUMX Kin KOHTponepa.
[ns »XuBneHHs AUCKPeTHMX BXOAiB (4aBadiB) noTpibHa 30BHiWHS HecTabinizoBaHa Hanpyra 24B nocrTiHoro

cTpyMmy.
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PucyHok 8.2.2 - Hymepauisi knem i cugHanu mooynsi poswupeHHss MP-51H-13

MpumiTkN.

1. Tpu nigknoYeHHi iHOYKTUBHMX HaBaHTaXeHb (pene, nyckadi, KOHTaKTopwW, ComneHoigu i T.n.) Oo
OVCKPETHUX TPaH3UCTOPHMX BUXOAIB KOHTponepa, Wob YHUMKHYTM BUXiA4 3 nagy BUXIOQHOro TpaH3ucTopa 4epes
BENVKUIA CTPYMy CaMOiHAYKLUIi, MapanenbHO HaBaHTaXeHHo (0OMOTLi pene) HeobXiaHO BCTAHOBMOBATK BrOKYOYMIA
piog VD - guB. cxemy nigkmoveHHs. Tun BcTtaHosmoBaHoro gioga KO209, KO258, 1N4004 ... 1N4007 a6o
aHanoriyHun, po3paxoBaHuii Ha 3BopoTHIO Hanpyry 100 B, npsimun ctpym 0,5 A.

2. MNonoxeHHst nepemMuyok J1 Ha Moayni PO3LIMPEHHS ANS HanawTyBaHHA aHanoroBoro BUxody nNpuBeaeHo
B Tabnwuui:

[lianasoH BMXigHOro curHany [TONOXEHHs1 NEpPEMNYOK Ha MOAYNi PO3LLUNPEHHS
0-5 MA [2-4], [7-8]
0-20 MA, 4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. 3miweHHs BxigHoro curHany 4-20MA BCTaHOBMIOETLCS MPOrpamHo.
4. HeBuKopuCTaHi Knemu He nigkmovaTu.
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8.2.3 MNipkntoyeHHA 30BHILLHIX Kin moaynis po3wupeHHsa MP-51H-15

Mogyne poswwnpeHHs MP-51H-15 mictute 16 OMCKpeTHWX BWMXOAiB i OAWH aHanoroBui Buxig, To6TO
koHTponep MIK-51H 3 gaHum mogynem poswuvpeHHs matume 21 guckpeTHi Buxoau (5 6asoBux + 16 Ha moayni
PO3LIMPEHHS) | 2 aHanoroBux Buxoau BiANoBioHO. KoxeH AMCKPEeTHMIM BXif ranbBaHiYHO i30NbOBaHWIA Bif iHLLMX

ONCKPETHUX BXOAIB i IHLLIMX KiNl KOHTponepa.
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PucyHok 8.2.3 - Hymepauisi knem i cugHanu moodynsi poswupeHHsi MP-51H-15

MpumiTkN.

1. Tpu nigknoYeHHi iHOYKTUBHWMX HaBaHTaXeHb (pene, nyckaui,

BEMVKUA CTPYMy CaMOIHAOYKL,

KOHTaKTopu, coneHoign i T1.n.) Oo
OVCKPETHUX TPaH3UCTOPHMX BUXOAIB KOHTponepa, Wwob YHUKHYTM BUXiA4 3 nagy BUXIOQHOro TpaH3ucTopa 4epes
napanenbHOMYy HaBaHTaXEHHIO (0bmoTLi
6rokytouni giog VD - gmB. cxemy nigkntoyeHHs. Tun BcTaHoBnoBaHoro gioga KO209, KO258, 1N4004 ...

perne) HeobXigHO BCTaHOBMOBATU
1N4007

abo aHanoriyHumn, po3paxoBaHui Ha 3BopoTHIO Hanpyry 100 B, npsmun ctpym 0,5 A.

2. MNonoxeHHs nepemunyok J1 Ha Moayni PO3LWMPEHHS ANt HanawTyBaHHA aHanoroBoro BUxody nNpuBeaeHo

B TAbnuu,:

[ianasoH BuxigHOro curHany [MONoXEeHHs1 NeEpEMNYOK Ha MOAYTi PO3LLUNPEHHS
0-5 MA [2-4], [7-8]
0-20 MA,4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. 3miweHHs BxigHoro curHany 4-20MA BCTaHOBMHOETHCSA MPOrpamHo.

4. HeBuKopuCTaHi Knemu He nigkmovaTu.
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8.2.4 MNipkntoyeHHA 30BHILLHIX Kin moayniB po3wupeHHs MP-51H-16

Mopaynb po3swwnpeHHs MP-51H-16 mae 16 guckpeTHUX BxoAis i 3 aHanorosux Buxogu, Tob6to koHTponep MIK-
51H 3 gaHum mogynem poslwmpeHHs matume 19 amckpeTHux BxoAis (3 6asoBux + 16 Ha mMoayni po3WMpeHHs) i 4
aHanorosux Buxoan. KoxeH AMCKpPETHMIN BXiO ranbBaHiYHO i30NbOBaHWM Bif iHWWUX OUCKPETHUX BXOAIB i iHLWIMX Kin

KOHTpornepa.

[ns X1BReHHs AMCKPEeTHMX BXOAIB (AaBadiB) NoTpibHa 30BHILWHA HecTabinisoBaHa Hanpyra 24 B nocrtiliHoro

cTpyMmy.
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PucyHok 8.2.4 - Hymepauisi knem i cugHanu modynsi po3wupeHHs MP-51H-16

MpumiTkN.

1. MonoxeHHa nepemuyok J1, J2 i J3 Ha moayni po3LWMPEHHST NS HanawTyBaHHA aHanoroBMX BMXOLIB

npuBegeHo B Tabnuui:

[HianasoH BuxigHOro curHany [MONoXEeHHs1 NepEMNYOK Ha MOAYTi PO3LLUNPEHHS
0-5 MA [2-4], [7-8]
0-20 MA,4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

2. 3cyB BuXigHoro curHany 4-20 MA BCTaHOBIOETLCHA NPOrpaMHo.
3. HeBuKkopucTaHi knemu He nigknoyaTtu.
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8.2.5 MNipkntoyeHHA 30BHILLHIX Kin moaynis po3wupeHHsa MP-51H-17

Mogynb poswupeHHs MP-51H-17 mae 8 guckpeTHUx BXoAiB, 8 ANCKPETHUX BUXOAIB i 3 aHanNoroBmx BUXoau,
T06TO KOHTPOMnep MIK-51H 3 gaHum moaynem poswmpeHHs matume 11 guckpeTHux BxoAis (3 6a3oBux + 8 Ha moayni
po3wmpeHHs) 13 anckpeTHux BuxodiB (5 6a3oBMx + 8 Ha Moayni PO3LWMPEHHS) | 4 aHaNoOroBMx BMXOAW BignoBiAHO.
KoxxeH AUCKpeTHWI BXig ranbBaHi4yHO i30NbOBaHWM Bif iHLLIMX AUCKPETHUX BXOAIB i iHLLMX Kin KOHTponepa.

Ons XvMBNEeHHs [AUCKPeTHMX BXOAIB (O4aBadiB) MOTpibHa 30BHIWHSA HecTabinisoBaHa Hanpyra 24 B

NOCTINHOIO CTPyMYy.
PyMy AuckpeTHi Bxoan DI4-DI7 AuckpeTHi Bxoan DI8-DI11
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PucyHok 8.2.5 - Hymepauisi knem i cugHanu modynsi po3wupeHHs MP-51H-17

MpumiTkun.

1. Tpu nigknoYeHHi iHOYKTMBHMX HaBaHTaXeHb (pene, nyckadi, KOHTakTopu, coneHoign i T.n.) Oo
OVCKPETHUX TPaH3UCTOPHUX BUXOAIB KOHTporepa, Wob YHUKHYTU BMXig 3 nagdy BMXIQHOro TpaHaucTopa 4vepes
BENVKUIA CTPYM CaMOiHAYKLii, napanensHO HaBaHTaXXeHH (06MOTLI pene) HeobXigHO BCTaHOBMOBATM GOKyHOYMIA
piog VD - guB. cxemy nigkmoveHHs. Tun BcTaHoBmoBaHoro gioga KO209, KO258, 1N4004 ... 1N4007 abo
aHanoriyHun, po3paxoBaHuii Ha 3BopoTHIO Hanpyry 100 B, npsimuni ctpym 0,5 A.

2. MNonoxeHHs nepemuyok J1, J2 i J3 Ha moayni poslwiMpeHb AN HanawTyBaHHA aHanoroBux BMXOLIB
npuBeeHo B Tabnuui:

[ianasoH BuxigHoro curHany [TONOXEHHs1 NEpPEMUYOK Ha MOAYNi PO3LLUNPEHHS
0-5 MA [2-4], [7-8]
0-20 MA,4-20 A [2-4], [5-6]
0-10 B [1-2], [3-4]

3. 3cys BuxigHoro curHany 4-20 MA BCTaHOBIOETLCA NPOrpamHoO.
4. HeBuKopuCTaHi Knemu He nigkmovaTu.
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8.2.6 MNipkntoyeHHA 30BHILLHIX Kin moayniB po3wupeHHs MP-51H-18

Mogynb poswupeHHs MP-51H-18 mae 16 gnckpeTHUX BMXOAIB i 3 aHanoroBux BMXoAdu, TOOTO KOHTponep

MIK-51H 3 gaHum moaynem poswwmpeHHst matume 21 guckpetHux Buxogdis (5 6a3oBumx + 16 Ha Modyni po3LwNpeHHst) | 4
aHanoroBux BMXoau BiANOBiAHO. KoxeH AWCKpeTHUIM BXi4 ranbBaHiYHO i30M1bOBaHWIA Bif iHWWX OMCKPETHMX BXOAIB i
HLLKX Kin KOHTponepa.
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PucyHok 8.2.6 - Hymepauisi knem i cugHanu moodynsi poswupeHHs MP-51H-18

MpumiTkN.
1. Tpu nigknoYeHHi iHOYKTUBHMX HaBaHTaXeHb (pene, nyckadi, KOHTakTopwu, coneHoign i T.n.) Oo

OVCKPETHUX TPaH3UCTOPHMX BUXOAIB KOHTponepa, Wo6 YHWMKHYTM BUXig 3 fagy BUXIOHOro TpaH3ucTopa 4epes
BENVIKUIA CTPYMY CaMOiHAYKLUIl, mapanenbHO HaBaHTaXeHHo (0OMOTLi pene) HeoOXiAHO BCTAHOBMOBATU GIOKYHOYMIA
piog VD - guB. cxemy nigkmoveHHs. Tun BcTaHoBmoBaHoro aioga KO209, KO258, 1N4004 ... 1N4007 abo
aHanoriyHun, po3paxoBaHuii Ha 3BopoTHIO Hanpyry 100 B, npamuin ctpym 0,5 A.

2. MNonoxeHHss nepemuyok J1, J2 i J3 Ha mMogyni po3WwMpeHb ONS HanawTyBaHHS aHanoroBuMx BUXOLIB
npvBeLeHO B Tabnuu;:

[ianasoH BuxigHoro curHany [MonoXeHHs1 NnepeMmNYoK Ha Moayni PO3LLMPEHHS
0-5 MA [2-4], [7-8]
0-20 mA,4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

3. 3cys BuxigHoro curHany 4-20 MA BCTaHOBIOETLCA NPOrpamHoO.
4. HeBuKopuCTaHi Knemu He nigkmovaTu.
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8.2.7 Migknio4veHHsA 30BHILWHIX Kin Mmoaynsa po3wupeHHs MP-51H-30

Mopaynb po3wupeHHs MP-51H-30 mae 32 guckpeTHux Bxoan, To6T0 KoHTponep MIK-51H 3 gaHum mopynem
po3wwmnpeHHst Matume 35 guckpeTHux Bxoais (3 6a3oBux + 32 Ha MoAyni PO3LLNPEHHS).
KoxxeH AUCKpeTHWI BXiA ranbBaHivyHO i30N1bOBaHWM Bif iHLLMX OUCKPETHUX BXOAIB i iHLLKX Kin KOHTponepa.
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PucyHok 8.2.7 - Hymepauisi knem i cuzHanu moodynsi poswupeHHs MP-51H-30
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8.2.8 Migknio4veHHs 30BHILWHIX Kin Moaynsa po3wupeHHs MP-51H-31

Moaynb po3wnpeHHs Mae 24 OUCKPETHUX BXOAIB, 8 AUCKPETHUX BMXoaiB, TO6To koHTponep MIK-51H 3 gaHum
MOAyneMm po3LUpeHHs MaTume 27 AncKpeTHux BxodiB (3 6as3oBux + 24 Ha mogyni po3wmpeHHs) i 13 AuckpeTHMX
Bmxogis (5 6a3oBux + 8 Ha Mogyni PO3LLUMPEHHS)

KoXeH OUCKpeTHWUIA BXiA ranbBaHiYHO i30Mb0BaHWI Bif, iHLWX AUCKPETHUX BXOAIB i iHLLMX Kinl KOHTponepa.
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PucyHok 8.2.8 - Hymepauisi knem i cugHanu mooynsi poswupeHHst MP-51H-31
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8.2.9 Migknio4veHHs 30BHILWHIX Kin Moaynsa po3wupeHHs MP-51H-32

Mopynb po3wwnpeHHs mae 16 guckpeTHux BxoAis, 16 AuckpeTHux Buxogis, To6To KoHTponep MIK-51H 3
AaHuM MopyrneMm po3wupeHHs matume 19 auckpeTHux BxogiB (3 GasoBux + 16 Ha mogyni poswmpeHHs) i 21
AncKpeTHUX Buxogis (5 6a3oBux + 16 Ha MoAyni Po3LWMPEHHST)

KoXeH OuCKpeTHWIA BXif ranbBaHiYHO i30M1b0OBaHWI Bif, IHLLWX AUCKPETHUX BXOAIB i iHLLMX Kin KOHTporepa.
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PucyHok 8.2.9 - Hymepauisi knem i cugHanu moodynsi poswupeHHst MP-51H-32

TpaHauc-
TOpHi
BUXOAN

PeneiiHi
BAXOAU
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8.2.10 Migknto4veHHs 30BHILWHIX Kin Mmogyns po3swmpeHHs MP-51H-33

Mogaynb po3WwmnpeHHs Mae 8 OUCKPEeTHUX BXOAIB, 24 AUCKPEeTHUX BMXxoaiB, To6To koHTponep MIK-51H 3 gaHum
Moaynem poslwunpeHHs matume 11 guckpeTHux BxodiB (3 6a3oBux + 8 Ha Moaymni pPo3WMPEHHs) i 29 OUCKPETHUX

Bmxogis (5 6a30Bux + 24 Ha MOAyNi PO3LWNPEHHST)
KoxxeH AUCKpeTHWI BXiA ranbBaHivyHO i30NbOBaHWI Bif iHLLMX OUCKPETHUX BXOAIB i iHLLKX Kifl KOHTponepa.

Ao 6azosoro Gnoky

T

~220V

=24V

X4
AN NENENN NN

SR TRRNNERRRRRY

AuckpeTHi Bxoan DI4-DI11 G1=

18 3oV

[T377777 4
v Jos o Jo o o oo
VTR RRIRNRRIN

CBEECEERE

____I_l_l_l]_l_l]_l_l_l_l_l__

FEEEFFEPP
alughaglualaghaglialaghaly
soifoofoofeorootfoofeoriod

19800800

AvckpeTHi suxoan DOB6-DO13 (P)
RS RH7 RH8 RHO RW10 Ru11 Ru12 RWi3

TIITIIIL:

1008} 0of] 0o ogfooooffoor
TR LT KT

lelololofobslolofs

AuckpeTHi Buxoau DO6-DO13 (T)
RH6 RH7 RH8 RH9 RH10 RH11 RH12 RH13

ITRITRIE:

o] o o sodordpoorivo
AN

EEEEPPEEE
lualoalahagbgloalialuals
sooododfoofoofivofcaood

RH14 RH15 RH16 RH17 RH18 RH19 RH20 RH21
[OuckpeTHi Buxoan DO14-DO21 (T)

RH22 RH23 RH24 RH26 RH26 RH27 RH28 RH29
[uckpeTHi Buxoan DO22-DO29 (T)

FEEEEEERE]

abuabatuatuatatuatuatualy

FEEEEREEE

lualuabnalalaghaghaghagha
soopcocooooooood

198008085

RH14 RH15 RH16 RH17 RH18 RH19 RH20 RH21

[uckpeTHi Buxoan DO14-DO21 (P)

RH22 RH23 RH24 RH26 RH26 RH27 RH28 RH29

433394399

OuckpeTHi Buxoan DO22-DO29 (P)

PucyHok 8.2.10 - Cxema 308HiWHix 3'€OHaHb MoOyssi poswupeHHss MP-51H-33
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8.2.11 MigknroyeHHA 30BHILLHIX Kin MoaynA po3wupeHHsa MP-51H-34

Mogynb poswupeHHss Mae 32 AWUCKpeTHUX BuxodiB, TobTo koHTponep MIK-51H 3 paHum mogynem
po3LMpeHHst MaTume 37 OUCKPeTHUX BMXodiB (5 6a3oBux + 32 Ha MOAyri PO3LUNPEHHS).
KoxxeH AUCKpeTHWI BXiA ranbBaHivyHO i30N1bOBaHWM Bif iHLLIMX AUCKPETHMUX BXOAIB i iHLUMX Kin KOHTporepa.
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8.3 30BHiluHi KONa NigKNYeHHA curHanis moaynis poswnpeHHsa MP-51H

8.3.1 MigknoYeHHA QUCKPETHUX BUXOAIB

= [ [ N

Pene

xea JOU R I I I R

SEETETETCE
Al TR LR 1

L1 L
o (BN Ll Dot

PucyHok 8.3.1 - Cxema nioKmo4YeHHs1 OuckpemHux guxodie modynie po3wupeHHss MP-51H

8.3.2 NMigknro4veHHsA xuBneHHs go MIK-51H i MP-51H

< MUK-51H

MWK-51H

PucyHok 8.3.2 - Cxema nioknoqeHHs1 xueneHHss MIK-51H i modyns poswupeHHs MP-51H

MpumiTka.
EkcnnyaTyBaHHa mogyns po3wwupeHHs MP-51H He nigknioueHoro go koHTponepa MIK-51H, a Takox

eKCnyaTyBaHHs MO4YIS PO3LUMPEHHS B pasi, KONMW KEPYHUUA HUM KOHTPONEp BIOKIMOYEHWUI Bif, MEPEXi XUBNEHHS -
3abopoHeHo. XKuenevHa MIK-51H i MP-51H mae OyTn peanizoBaHO TakMM YMHOM, LIOG BUKMHOYMTU MOXIMBICTb
3HWUKHEHHSI  Hanpyry XWBMIEHHS KOHTpOrepa, B TOW 4Yac $IK XKMBIEHHS MOAyNsi PO3LMPEHHs icHye. Cxema

NiOKIOYEHHS XUBINEHHSA NokasaHa Ha puc. 8.3.2.

9 MigroToBka Ao poo6otu. NMopsaaok podoTu

9.1 3aranbHi BKa3iBKu

KoHntponep MIK-51H nocTtavaetbca cCrnoxuBaveBi 3rigHO 3 [OOKYMEHTALi€ld 3aMOBIEHHS, sika
pO3pobNSETLCA 3aMOBHUKOM, TOMY Nepe/ NoYaTkoM eKcnryaTyBaHHA HeOOXiZHO NePEBIPUTU NOro KOMMIEKTHICTb.
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Mpw onuci nopagky BKIOYEHHs1 nepeabadaeTbes, WO BCi ONOKM BCTaHOBIEHI i 3aKpinmeHi Ha BignoBigHMX
CTeHAaX, a TaKoX BMKOHAHO E€NEKTPUYHWA MOHTaX BCiX 30BHILLHIX 3'€¢dHaHb BiAMOBIAHO A0 HAsBHOrO MPOEKTY i
[aHOoK HACTaHOBOIO LLOAO eKcrnyaTyBaHHS

Mepepn BkMOYEHHAM BapTo nepekoHaTucs, wo koHTponep MIK- 51H, inoro mogudikauis i iHWi napameTpu
BiAMNOBIAAIOTb NPOEKTY.

NigrotToeka 0o po60TH nonsrae y BUKOHaHHI HACTYMHUX Npoueayp:

- MepLe BkNOYEHHS KOHTPOrnepa.

- MporpamyBaHHsA KOHTponepa.

- KanibpyBaHH$1, KOHTPOMb | TECTyBaHHSI BXOLiB-BUXOAIB.
- BkntoueHHs1 KOHTponepa B Kepylouy Mepexy.

Oeski npoueaypu (neplie BKMIOYEHHS, KanibpyBaHHS, KOHTPOMb i TECTyBaHHA BXOLiB-BMXOAIB) MOXHa
BMKOHaTW 3a AOMNOMOroK fNULBOBOI NaHeni KoHTponepa. MNopagaok BMKOHAHHSA LMX npouedyp OnvMcaHui B LibOMY
OOKYMEHTI.

9.2 lNepLue BKNOYEHHA KOHTponepa

9.2.1 TigknioYnMTn Hanpyry XWBNEHHS A0 PO3'eMY KOHTpomnepa i MOAYMo PO3LIMPEHHS (SKWO Takuml €), SK
3a3Ha4YeHOo Ha CXEeMi NiAKMIOYEHHS.

9.2.2 3anporpamyBaT KoHTporep. [lpouegypa nporpamyBaHHA npuBedeHa B po3dini 5.2. Akwo Ha
NMLbLOBIN NaHeni He CBiTUTLCS iHgukaTop NP (pexum nporpamyBaHHs, - AMB. puc. 5.1), TO HATUCHYTM Pa3oM KnasiLui
[U] MeHio + [NekH ] | BBecTM nmaponb. MoBuHeH 3acBiTuTUcs iHomkaTop P, WO O3Hayae nepexin B pexuM
nporpamMyBaHHs. FAKLIO Ha NMUBOBIN NaHeni BXe CBITUTbCA iHamkaTop MNP «nporpamyBaHHS», TO L0 onepauilo He
BMKOHYBATW.

9.2.3 HatucHytn knasiwy [NekHT], - HoMepa piBHiB nporpamysaHHs Ha aucnnei «Ne» KAHAJT noBuHHi
36inbLwysaTuca Bia 1 Ao 8 6e3 nponyckis. HaTncHyTn knasilwy [NekH 4] Homepa piBHiB nporpamyBaHHs Ha avcrinel
«Ney» KAHAI noBuHHI 3mMeHwWwyBaTucs Big 8 go 1 6e3 nponyckis.

9.3 lNporpamyBaHHA KOHTponepa

9.3.1 Ha nuuboBIN NaHeni BCTaHOBUTU PEXUM «nporpamysBaHHs». BukoHaTu HacTynHi onepauii (ame. n.
5.2):

* MPOBECTM OUULLEHHS NPOrpamu KOpUCTyBaya;

* BCTAHOBWTU KO KOMMIEKTHOCTI, PiBHUI HOMepY MoandikaLlii KOHTponepa;

* nepeBipuTK cknag 6ibnioTekn anropuTMiB i mepekoHaTucs, WO Homep GibnioTteku Bignosigae mogeni
KOHTpOriepa, a Homep Bepcii BiANOBiAae 3a3HayeHin B JOKYMEHTaLii Ha KOHTporep.

9.3.2 lMopsagok nporpamyBaHHsA. Ha nyupoBivi naHeni BCTaHOBUTU PEXWM «nporpamysBaHHs». [Mpoueaypu
nporpamMyBaHHsi BUKOHaTK B Takiln MOCMigOBHOCTI:

* HanawTyBaTu HeOOXiOHY KiNbKiCTb (DYHKLiOHaNbHUX BOMOKIB, KiNbKICTb KOHTYPIB peryntoBaHHS, KPOKOBMX
nporpam i KinbKiCTe MpU3HaYeHnX 419 KOpUCTyBaYda naHenen iHavkadii i kepyBaHHs (npoueaypa pisHSA 1);

* BCTAHOBWUTU NapamMeTpu pyHKLioHanbHKX 6r1okiB (Npoueaypu piBHIB 2, 3, 4);

* BCTAHOBUTU (Mpn HEObXIiQHOCTI) CUCTEMHI MapamMeTpu (Npoueaypa piBHA 6);

* 3anucatu (Npy HeobXigHOCTI) NporpamMy KOpUCTyBaya, HanawTyBaHHS Ta NapaMeTpy B EHEepProHe3anexHy
nam'aTb KOHTponepa (npoueaypa piBHs 8).

9.3.3 BcraHoBuTH npouenypy «HanawTtyBaHHA KinbkocTi 6MnokiB» - piBeHb 1. BBecTn HeoOXiagHy KinbKiCTb
yHKLiOHanbHMX OMOoKiB, KiMbKICTb KOHTYpPIB PEryrnoBaHHs, KPOKOBMX Mporpam i KifbKOCTi MpuU3HAYeHux Ans
KopucTyBaya naHernen iHaukauii i KepyBaHHs.

Micns BBOAOy HasBaHOI BuLe iHopMauii B KOHTponepi popMyeTbCA BMKOHABYMIA MPOrpamHuin Mogyrb
nporpamMu KOpUcTyBaya BBEAEHOI 3 NepeaAHbOI NaHeri.

9.3.4 BctaHoButu npoueaypy «lMporpamyBaHHs yHKLiOHaNbHMX GIOKiBY - piBEHb 2.

Ha paHomy piBHi nporpamyeTbcs HOMep yHKUiOHanbLHOro 6rnoKy B mporpami kopucTyBada, tun 6rnoky
(3ripHo GibnioTeui dyHKUioHanbHMX Gnokie), 6asoBa agpeca napameTpiB i MoamdikaTop KinbKocTi BxodiB i / abo
napameTpis..

Mo 4ep3si, nounHaoum 3 nepLuoro 60Ky, BBECTU BCi HEOOXiAHI PyHKLiOHanbHi 6rnoku (ame. n. 5.2).
Akwo skuin-Hebyap 6nok mae moandikaTop TakoX BBECTM i Lier napameTp. Akwo 6yab-aki 6nokm noTpibHo
NponycTuTH, B HUX BBECTM 6110k 3 kogom 00.

9.3.5 BcraHoBuTM npoueaypy «lMporpamyBaHHs 3B'A3kiB» (KOHirypauisi) - piseHb 3. [Ina Bcix BxogiB BCix
6rokiB, siki MOBWHHI OyTM MNoB'A3aHi 3 Bxodamu iHWKUX OGnokiB abo Ha sIKUX MOBWHHI 3agaBaTuca KoedilieHTu,
BCTAHOBUTM HEOOXiagHY KOHirypadito (avs. n. 5.2).
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Homepwn BxopgiB i BuxodiB OnOKIB BCTaHOBMIOWTHLCA iHAMBIAYanbHO AN KOXHOro OGNOKy 3 KOHTpONeM
KinbKOCTi BXoAiB (i BUXoAiB) BignoBigHOro tuny.

B npoueci yctaHoBku KoOHdpirypauii npy HeoOXigHOCTI BBECTM TakoX iHBEpCilo (TinNbkM Ans NOB'A3aHMX
Bxogis). [pu nporpamyBaHHi 3B'A3KiB, MiCNs BBOAY 3Ha4YeHHs1 Homepa Buxogy Ha gucnnei BIXIO, HaTuckaHHa KnaBili
[3aBa.] BcTaHOBMIOE iHBEPCIO AAHOrO 3B'A3KY, L0 BigobpaXkaeTbCsi CUMBOIIOM «-».

9.3.6 BcraHoBuTW npoueaypy «HanawTyBaHHA napameTpiB» - piBeHb 4. Ha gaHomy piBHi BigbyBaeTbcs
HanawTyBaHHSA napameTpiB yHKLUioHanbHUX 6rokie. [ns Bcix napameTpiB BCix GrokiB BCTAHOBUTWM HEOOXIOHI i
BiANOBIAHI 3Ha4YeHHs (awe. n. 5.2).

Ha pgwucnnei BUXIO BCTaHOBUTM 3HA4YeHHs OO3BOMY 3MiHW napamMeTpiB. YCTaHOBKa [AaHOro 3HayeHHs
no3Bonsie abo 3a6opoHsie pobuTK 3miHy Toro 4um iHworo napameTpa B pexuMi POBOTA. CTaH 4aHOro 3HaYeHHs:
000 - 3abopoHeHo 3miHlOBaTU AaHui napameTp B pexxumi POBOTA, 001 - o3BONEHO 3MiHIOBaTK AaHMI NapaMeTp B
pexumi POBOTA.

9.3.7 MepeBecTy KOHTPONEP B PEXUM «pobOoTa» i NepekoHaTuCs, L0 HEMae NOMUIOK i BigMoB. BcTaHoBUTK
npoueaypy «CUCTEMHI napameTpu» - piBeHb 6 (AMB. n. 5.2). Bu3HaumMT pecypc cMctemu - BinbHy nam'aTb nporpam i
AaHux. [Ons MOXNMBOCTI MOAAnbLUIOr0 PO3LIMPEHHS anrOpUTMIYHOI CTPYKTYpU KOHTponepa GaxaHo, Lwob icHyBaB
neBHUI pe3epB. AKLLO NiMIT NaM'aTi BU4epnaHo, HeobXiaHO 3MeHLMTY obcAr po3B'A3yBaHOl 3aaaui.

9.3.8 OunweHHA nporpamMu KopucTtyBayva. BctaHoBuTY npouenypy «HanawTyBaHHS KinbKocTi GriokiBy -
piBeHb 1. [Npu BBeAeHHi 3HayeHHa «0000» y BCix gucnnesx npoBoAUTLCA OYULLEHHS NPOrpaMm KOpUCTyBaya.

Yeaza! [laHy onepauito Heo6XigHO BUKOHaTX Nepe4 BBOAOM HOBOI NporpamMu.

9.4 KanibpyBaHHS1, KOHTPONb i TECTYBaHHSA BXOAiIB-BUXOAiB KOHTposepa
9.4.1 KaniopyBaHHA aHanoroBux Bxopis

KanibpyBaHHa aHanorosux Bxogis nposoantu B pexumi NMPOMPAMYBAHHA Ha pisHi 5 (npouenypu 05, 06,
07).

BignosigHo oo Tabnuui n.5.2.1.5 BukoHaTM aBTOoMaTuyHe (pexwum 05) abo pydHe (pexumn 06, 07)
KanibpyBaHHsi BCiX aHanorosmx BXOAiB.

CnovaTky BUWKOHyBaTWM kanibpyBaHHS noyaTky LUKanM BUMIPIOBaHHA, ANs 4oro Ha kanibposaHun
aHanoroBui BXif KOHTporiepa NofaTv curHan, BignoBigHWA NoYaTKy LKanu gianasoHy (BubunpaeTtbca 3 Tabnuui 9.1).

MoTiMm BUKOHATK KanibpyBaHHS KiHUA LUKanM BUMIPIOBAHHS, ANS YOro Ha kanibpoBaHuW aHanoroBvm BXig,
KOHTporepa Big eTanoHy mkepena abo gaBaya nogatu KOHTPONbOBaHWMA CUrHarm, SKM OOPIBHIOE BEPXHbOMY
3HaYeHHI0 dianasoHy (BUbupaeTtbes 3 Tabnuui 9.1 Ang KOHKPETHOro TNy AaBava).

36epert 3HayeHHs KanibpyBanbHWUX KOHCTaHT B eHeproHe3anexHii nam'ati (ave. po3ain 9.6).

TecTyBaHHA aHanorosux Bxogis nposoanTn B pexumi NMPOMPAMYBAHHA Ha pisHi 5 (mpoueaypa 01).

Tabnuus 9.1 - Tunu 0asadie | pekoMeHO08aHI MeXi KanibpyesaHHs

Koa exoay Tun lpapyloBanbHa g"(’ia:i:‘:g:a*;f:;'::’; RAiana3oH 3mikn
n BXigHOro XapaKTepucTuka :
apameTp curHany i HCX npu KanibpyBaHHA
2nTYPE npunany
Groky AIN Movuar. KiHuese
3HaYeHHA 3HaYeHHA
0-5 mA o 0 mA 5 MA
0000 0-20 mA Niviiina a6(§)’)lol3;ETJe-12%BOJ'I:)HVIX 0 mA 20 mA
4-20 mA TEXHIYHUX OAMHULAX 4 A 20 MA
0-10B 0B 10B
0-5 MA KeagpaTuyHa 0 mMA 5MA
0-20 MA (Bxig kanibpyeTtbes sk 0,0 ...100,0 % 0 MA 20 MA
0001 4-20 MA NiHIMHWA, NOTIM abo y BCTaHOBMEHMX 4 MA 20 MA
0-10B BCTaHOBIIOETHCH TEXHIYHUX OANHULIAX 0B 10B
KBagpaTu4Ha Lkana)

9.4.2 KanibpyBaHHA aHanoroBoro Buxoay

KanibpysaHHsa aHanorosux Buxogis npoBoantu B pexumi [MPOrPAMYBAHHA Ha pisHi 5 (pexwum 08, 09).

[na npoBeaeHHs kanibpyBaHHA 40 aHANoroBOro BUXO4y Chif MiaKnoyYnTi MiniamnepmeTtp abo BonbTMeTP.

Y pexumi NMPOMPAMYBAHHA HaTuckatoum knasiwi [NekH] abo [NekH] BubOpatu piBeHb 5, HaTUCHYTK
knasiwy BBogy [Beig], BuOpatu npouenypy 08 (py4He kanibpyBaHHsi MoyaTKy LUKanM aHaroroBOro BUXOAY)
knasiwamu [A] 3Hay abo [V] 3Hauy, HaTucHyTw knasiwy BsBogy [Beig], Bubpatu npoueaypy 08.01 (py4He
KanibpyBaHHsi MOYaTKy LUKanu NepLioro aHanoroBoro Buxody) knaeiwamu [A] 3Had abo [V] 3Hauy, HaTuCHYTM
knasiwy Beogy[] Beia. Y BikHi 3ABOAHHSA BigobpaxaeTbca 3HauyeHHs koediljieHTa 3MmilleHHs1, %, cnocTepiraoym
BMXiOHUI aHanNoOroBUIM CUrHamn Mo 30BHILLHBOMY BMMIptOBanbHOro npunagy, knasiwavu [A] 3Ha4 abo [V] 3Hay
BCTaHOBITb HYIbOBE 3HAYEHHSI aHANoroBOro BUXOAY, HATUCHYTWU knasiwy ssoay[<’] Beig, knasiwamu [A] 3Hau
a6o [ V] 3Hau BcTaHOBITb Y BikHi BUXI, 3HaueHHs 000 a6o 001, HaTucHyTv Knasiwy seoay[ <] Beia.
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Y pexumi NMPOMPAMYBAHHA Hatuckatoum knasiwi [NekH] abo [NekH] BuOpatu piBeHb 5, HaTUCHYTU
knasilwy Beogy [BBia], Bnbpatu npouegypy 09 (py4He kanibpyBaHHS KiHLS LIKanyu aHanoroBoro BUxXo4y) knasiwamm
[A] 3Hay abo [ V] 3Ha4, HaTMCHYTU knasiwy Beody [Bsia], Bubpatn npoueaypy 09.01 (py4He kanibpyBaHHS KiHUA
LUKanu nepLLoro aHarnoroBoro Buxody) knasiwamu [ A] 3Hay abo [ V] 3Hay, HaTucHyTK knasiwy Beoay[] Beia. Y BikHi
3ABOAHHA BigoGpaxaeTbcsi 3Ha4YeHHs MacliTabHoro koedilieHTa, oA, CnocTepirawyv BUXIOHWA aHanoroBuii
CMrHan no 30BHILULHBOMY BUMiptoBanbHOro npunagdy, knaeiwamu [A] 3Hay abo [V] 3Hay BCTaHOBITb KiHUeBe
3HA4YeHHs aHanoroBOro BUXOAY, HaTUCHyTWU knasiwy Beoay[<’] Bsia, knaeiwamu [A] 3Hauy abo [VY] 3Hau
BCTaHOBITb Yy BikHi BUXI[, 3HaueHHs 000 a6o 001, HaTucHyTU knasiwy Beoay [¢'] Beig.

BignosigHo fo metoauku n. 5.2.1.5 BMKOHATK kanibpyBaHHSA BCiX aHaNoroBux BMXoaiB.

BcraHoBMTM Ha aHanoroBomy BMxodi KOHTponepa (no miniamnepmeTpy) 3HadeHHs pieHe 0% - 0 MA gns
pianasoHy 0-5 abo 0-20 MA i 3HauyeHHsa 4 MA ans gianasoHy 4-20 MA.

BCTAHOBUTU Ha BWXOZi KOHTporepa (Mo MiniamnepmeTpy) 3HayeHHst piBHe 100% - curHan 5 mMA gns
gianasoHy 0-5 mA i 20 MA ans gianasoHny 0-20; 4-20 MA.

36epertu 3Ha4yeHHs KanibpyBanbHUX KOHCTAHT B eHEproHe3anexHi nam'ari.

9.4.3 TecTyBaHHA AUCKPETHUX BXOAiIB

TecTyBaHHSA ANCKPETHUX BXOAIB MPOBOAUTM B PEXUMI NpOrpamyBaHHs Ha piBHi 5 (pexum 03).

Ha guckpetHomy Bxodi KOHTponepa Bif imiTaTtopa (3agaBada) curHanis nogasatu curHanu, pisHi 0 B
(noriynun 0), i 24 B (noriyHa 1).

BignosigHo oo metoamkm n. 5.2.1.5 BUKOHaTU KOHTPOMb BCiX AUCKPETHUX BXOAIB.

Mopatoun Ha KoXeH AUCKPETHWI BXia KoHTponepa curHan cnodatky 0 B, a notiv 24 B nepekoHaTtucs, Lo
LM curHanam BignoBigatoTb 3Ha4YeHHst 0 1.

9.4.4 TecTyBaHHA aHaNoroBmMx BuxopiB

TecTyBaHHA aHanorosux BuxoAis nposoanTy B pexumi NPOMPAMYBAHHA Ha pisHi 5 (pexxum 02).

AHanoroBi BMXOAW TECTYIOTbCA MPU TUX MOYATKOBMX YMOBaXx, WO M YyMOBM KanibpyBaHHS aHamnoroBux
BUXOAIB.

Ha BigmiHy Big kanibpyBaHHS, TECT aHANoOroBMx BUXOAIB [O3BOMSE NEPEBIPUTM Npaue3naTHiCTb KaHany
aHanorosoro BMxoay.

TecTyBaHHSA NPOBOAMTLCSA BIANOBIAHO 4O METOAMKK, BUKNageHoi B n. 5.2.1.5.

9.4.5 TecTyBaHHA OUCKPETHUX BUXOAIB

TecTyBaHHA AMCKPETHUX BUXOAIB NPOBOANTU B PEXUMI MPOrpamyBaHHs Ha piBHi 5 (pexxum 04).

TecTyBaHHSA NPOBOAMTLCS BIANOBIAHO 4O METOAMKK, BUKNadeHoi B n. 5.2.1.5.

BctanoButn no gucnneto SABOAHHA Ha koxHOMy Buxoai 3HaveHHs koedpiuieHTa cnoyatky 0000 noTim
0001. PoboTy ANCKPETHMX BUXOAIB KOHTPOMIOBATN CTAHOM AUCKPETHUX HaBaHTaXeHb, NiOKIOYEHNX 40 KOHTponepa.

9.5 BKnoYeHHA KOHTposiepa B NOKasibHY Kepyruy Mepexy

B iHdopmauinHy mepexy koHTponep MIK-52H cnig Bkmtoyatu nicnis nepesipkM poboTn KOHTporepa Ha
06'eKTi B aBTOHOMHOMY PEXUMI.

disnyHa opraHisauis mepexi nogaHa B po3aini 3.2. JloriyHa opraHisauis mepexi nogaHa B po3agini 3.3.

Ona BknoyeHHa B Mepexy nepevitu B pexvm NMPOMPAMYBAHHSA i BCTaHOBUTU peXuM «CUCTEMHI
napameTpu» OuB. piBeHb 6, pexum 02. BignosigHo Ao npoekTy aBTOMaTM3alii BCTaHOBUTM MEpPEXEBY agpecy
KOHTponepa. HeobxigHO cTexuTy, Wob y KOXHOro KOHTponepa, BKIOYEHOrO B AaHy Mepexy, byna cBosi MepexeBsa
agpeca, Lo He MOBTOPHETLCS B iHWMX KOHTponepax. Takox B AaHOMY pexumi HeobXigHO BCTAHOBUTM LUBMAKICTb
MepexeBoro obMmiHy i Tanm-ayT Kagpy 3anuTy.

9.6 36epexKeHHA NporpaMmu KOpMcTyBa4a i HanawTyBaHb B €HeproHe3anexHin
nam'aTi

Y npouenypi 36epexXeHHs1 NporpaMn KOpUCTyBaya i HanawTyBaHb B €HEProHe3anexHin nam'saTi (y pexumi
nporpamMyBaHHsi, piBeHb 8) BiabyBaeTbCcs 36epeeHHs:

* BCTa@HOBIEHOI KiNbKOCTI (yHKUiOHANbHUX OnoKiB, KiMbKOCTI KOHTYPIB perynioBaHHA (perynsitopis),
KiNbKOCTi NpOrpaMHuX 3agaBadiB, a TakoX KiflbKOCTi NPpU3HaYeHNX Ans KOpUCTyBada naHenem inavkadii i kepyBaHHs,

* BCTAHOBINEHUX TUNMIB (PyHKLiOHaNbHMX BrokKiB,

* 3anNporpaMoBaHnX 3B'sI3KiB BXOAiB-BMXOAiB (DYHKLiOHANbHMX GrokKiB,

* BCTAHOBMNEHNX NapaMeTpiB (PyHKLiOHanbHMX GroKiB.

Micns sanucy iHdopmauii B eHeproHesanexHy nam'aTb (Ha piBHI 8) 3MiHHOBaTUCA MOXYTb NMLIE Taki
napameTpu KOHTponepa:

* OrepaTuBHI NapameTpu, 3MiHa skMx nepegbayeHa 3a JONOMOroK NULUBOBOT NaHenNi KOHTPoNepa - PEXMMU
poboTV perynaTopiB, pexumn pobOoTU NPOrpaMHMX 3aJaBadiB, 3HAYEHHS 3a4aHOi TOYKU PEerynsitopa, 3HayYeHHsi
aHarnoroBoro BUXigHOTO BIMBY PErynaTopa B pPy4YHOMY PEXUMI;

* NapameTpu yHKLiOHaNbHNX ONOKIB, 3MiHa AKUX 40O3BONEHA Ha PiBHI 4;

* 3MmiHa napameTpiB dyHKUiOHaneHUX 6nokiB no wmepexi (B pexumi POBOTA Ta B pexumi
MPOrPAMYBAHHA).
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IHWi napameTpu (cucTemHi, dyHKUiOHanbHI 6M0KK, KOHirypauis, napameTpu @yHKUiOHanbHUX GrokKiB,
3MiHa SIKUX He J03BOrieHa Ha piBHi 4) - 3MiHIOBaTN HE MOXHa.

Tomy 3anuc iHbopmaLii B eHeproHesanexHy nam'atb (Ha piBHi 8) cnig npoBoAuTM NuLe Nicnsi peTenbHOro
HanarofXXeHHs1 CUCTEMU KepyBaHHS.

10 TexHi4yHe 0OCcnyroByBaHHS

10.1 lMpw npaBunbHOMY ekcnnyaTyBaHHi koHTponep MIK-52H He Bumarae noBcsikaeHHOro o6crnyroByBaHHS.

10.2 TlepioanyHictb nNpodpinakTMyHuX ornsaaiB i peMoHTiB koHTponepa MIK-52H BcTaHoBMIOETHCA B
3anexHocTi Big BUPOOHNYMX YMOB, ane He piglie ABOX pasiB Ha pik.

10.3 MNpu TpmBanux nepepsax B poboOTi pekomeHOyeTbca BigknodaTn KoHTponep MIK-52H Big mepexi
€rMeKTPOXMBIEHHS.

10.4 Nig vac npodinakTUYHMX ornagiB HeobXigHO: MepeBIPSATU | YUMCTUTM KabenbHi 4acTWHWM Cronyk
(BigkpuTTS KOHTponepa MIK-52H He ponyckaeTbcs); NepeBipATM MILHICTb KpinneHHA GnoKy, MOHTaXHWUX [KryTiB;
nepeBipATM CTaH 3a3eMITHoIYMX NPOBIAHMKIB B MiCLSIX 3'€AHaHb.

10.5 He BUKOPUCTOBYNTE PO3YMHHUKM Ta MOAIOHI pevyoBUHW. [ONsi OYMLLEHHSI MPUCTPOID KOPUCTYMTECS
CNUpTOM.

11 TpaHcnopTyBaHHA Ta 30epiraHHA

11.1  TpaHcnoptyBaHHA koHTponepa MIK-52H ponyckaetbca TinmbkM B ynakoBui MignpueMcTBa-
BMrOTOBMIOBAYa i MOXe 3AiMCHI0BaTUCA OYAb-AKMM BMAOM TPAHCMOPTY.

11.2 Npwn oTpumaHHi koHTponepa MIK-52H nepekoHaTucs B NOBHIN LiNOCTi Tapw.

11.3 MNicna TpaHcnopTyBaHHs KoHTponepa MIK-52H HeobxigHO BUTpUMATK B MPUMILLEHHI 3 HOpMarbHUMK
yMOBaMu He MeHLLe 6-TW FOAWH, TifbKWU MiCNS LbOro MPoOBECTV PO3naKyBaHHS.

11.4 I'paHNYHWI TEPMIH 30€epiraHHs - OOWH pik.

11.5 KoHTtponepu MIK-52H nosuHHi 36epiratnca B cyxomy onantoBarnibHOMY i BEHTUNbOBAHOMY MPUMILLEHHI
npy TemnepaTypi HaeBKomuwHbOro nosiTpsa Big -40°C go + 70°C i sigHocHin BonorocTi Big 30 pno 80% (6e3
KoHaeHcauii sonoru). laHi BUMorn € pekoMeHaoBaHUMW.

11.6 lMoBiTpA B NPUMILLEHHI HE MOBWHHO MICTUTU MUY | JOMILLOK arpecMBHUX Napis i rasis, LU0 BUKIUKAKOTb
KOpo3ito (30Kkpema: rasis, Lo MICTATb CipYMCTi 3'egHaHHa abo amiak).

11.7 B npoueci 36epiraHHa abo ekcnnyaTyBaHHA He KNafiTb Bakki npeameTn Ha koHTponep MIK-52H i
yHUKanTe OyAb-9KOro MexaHi4HOro BrfvBY, OCKiNbKM NPUCTPIi MOXe AedopMyBaTUCS i NOLLKOAUTUCS.

12 MNapaHTii BUpOOHUKA

12.1 BupobHWK rapaHTye BiANOBIAHICTb NMpunaay TexHiYHuMm ymosam TY Y 33.2-13647695-013:2006. MNpu
HEeQOTPMMAHHI  CMOXMBAYEM BUMOT YMOB TPaHCMOPTYBaHHS, 30epiraHHsi, MOHTaxXy, HanarofXeHHs Ta
eKCnyaTyBaHHs!, 3a3Ha4YeHuX B Uil IHCTPYKLi, CnoxuBay no36aBnaeTbCa NpaBa Ha rapaHTito.

12.2 TapaHTiiHUA TepMiH eKcnilyaTyBaHHA - 5 pokiB 3 AHA BigBaHTaXXeHHs BUPOOY. [apaHTiiHUiA TepMmiH
eKcnnyaTyBaHHs BUPODGIB, siKi MOCTaBNAOTLCA Ha eKkcrnopT - 18 MicAuiB 3 OHSA MPOXOMXKEHHS iX Yepes OepKaBHUW
KOpPAOH YKpaiHu.

12.3 CepepHin 4Yac HanpautoBaHHA Ha BiOMOBY 3 ypaxyBaHHAM TEXHIYHOro 0OGCnyroByBaHHs,
perrnamMeHToOBaHOro HaCTaHOBOIO LLIOAO eKCryaTyBaHHs, - He MeHLe Hixx 100 000 roguH.

12.4 3a OOMOBREHICTIO 3i CroXMBA4YeM MiONPUEMCTBO-BUPOOHNK 3MOIACHIOE MiCnArapaHTiiHe TexHiyHe
06CcnyroByBaHHs1, TEXHIYHY NIATPUMKY i TEXHIYHI KOHCYMNbTaLii MO BCiX BUAax CBOET NPOAYKLi.
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Ilnct peecTpadii 3MiH

Homepw apkyLuis

; Beboro
CTOPIHOK

3MiH. (cTopiok) apkywis B 3MiHa B AOKYMEHTI Mipnuc Harta

3mi- 3ami- | Ho- | AOKYMEHTI

HEeHUxX HEeHUX BMX

MapwukoT
1.08 71 0.a. 01.11.2019
BunpasneHo

1.09 71 opcporpadcivHi TOMUIKK q}eQME';ﬂK 26.01.2024

B TEKCTI.
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