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1 Onuc Ta TEXHIYHI XapaKTepPUCTUKN /0 MICROL

Lis HacTaHoBa Wwopao ekcnnyatyBaHHs (PE) npnsHadeHa Ans 03HanoMIEHHS CNOXMBAYIB 3 MPU3HAYEHHSAM,
MoAensMu, NPUHLMMIOM Aii, KOHCTPYKLIE, MOHTaXeM, ekcniyaTauieto Ta 06CnyroByBaHHAM MiKPONpPOLIeCOPHMX
koHTponepiB MIK-52 (Hagani koHTponepis MIK-52).

PE cknagaeTtbcst 3 4BOX AOKYMEHTIB.

Y nepwomy 3 Hux - «KoHTponepu mikponpouecopHi MIK-52 (NMPMK.421457.008 PE1)» - HaBoguTbcs onuc
cknagy, MyHKLioOHanbHUX MOXITMBOCTEN Ta HAacCTaHOBa LWOAO ekcnnyaTyBaHHs KoHTponepis MIK-52.

Y apyromy - «KoHTponepu mikponpouecopHi MIK-52 (NMPMK.421457.005 PE2)» - onucyeTbcs bibnioTeka
dyHKUiOHanbHUX 6nokiB koHTponepis MIK-52.

YBAlA!l! Mepen BukopucTaHHSM Npunagy, Oyab nacka, npoYnTanTe Lo
HaCTaHOBY LLOAO eKkcrnnyaTyBaHHs KoHTponepa MIK-52.

HextyBaHHa 3anobikHUMMK 3axogamu i npasunamu
eKcnnyaTyBaHHsI MOXe CTaTu NPUYMHOK TpaBMYBaHHsSI NepcoHany abo
NOLLIKOAXEHHs1 0bnagHaHHs!

Y 3B'A3Ky 3 MOCTiiHOIO POOOTOK MO BOOCKOHANEHHI BMPODY,
WO nNiABULLYE WMOro HAQIMHICTb | NOMINWYE XapakTepucTukui, B

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

YMOBHi NO3Ha4YeHHs, BUKOPUCTaHi B Wi HacTaHOBI

Ona 3anobiraHHA BUWHUKHEHHA HewTaTHOI abo aBapinHOi cuTyadii cnig
CTpOro BUKOHyBaTu AaHi onepadii!

[nsa 3ano6iraHHA BUXxoAay 3 nagy obnagHaHHA cnig cyBopo BUKOHYBaTU AaHi
onepauii!

BaxxnuBa iHchopmauin!

CKopoUeHHSA, NPUNHATI B Lin HactaHoBi

Y HaliMeHyBaHHSAX NapameTpiB, Ha PUCYHKaX, MPU LMPOBUX 3HAYEHHSIX i B TEKCTi BUKOPUCTaHi CKOPOYEHHS
i abpesiaTypu (ouB. Tabnuuto 1.1), AKi 03Ha4alOTb HACTYMHE:

Tabnuys 1.1 - CKopoyYeHHs i abpesgiamypu

AbpeBiatypa (cumBon) NoBHe HaNMeHyBaHHSA 3HayeHHs

PV a6bo X Process Variable BumiptoeTbcs BenmumHa (KOHTPONbOBaHWUN i
perynboBaHuii napameTp)

SP abo W Setpoint 3agaHa Touka (3aBAaHHs perynsaTopy)

T, t Time Yac, iHTepBan yacy

Al Analogue Input AHanorosui Bxig

DI Discrete Input [uncKpeTHUI BBIg

AO Analogue Output AHanorosui Buxig

DO Discrete Output [OvckpeTHUn BUXig

1 Onuc KoHTponepa

1.1 NMpu3HaveHHs i 3aranbHi XapakTepUCTUKN

MIK-52 - ue KOMNakTHUA MarnokaHanbHUin GaraTodyHKUIOHANBHUA  MIKPOMPOLIECOPHUI  KOHTPOIEp,
NpU3Ha4YeHni ONd aBTOMATMYHOrO PEryrnioBaHHA Ta JOTMYHOTO KepyBaHHS TEXHONOriYHMMK npouecamun. BiH
NpuU3Ha4YeHUn Ans 3aCTOCYBaHHA B €NEKTPOTEXHIYHIN, eHepreTUYHIN, XiMiYHIA, MeTanypriiiHii, Xap4yoBii, LLeMeHTHIN,
CKMSAHIN Ta IHWWX ranyssx npoMUCIIOBOCTI.

MIK-52 edeKkTMBHO BuWpillye $K MOPIBHAHO NPOCTi, TaK i CKNagHi 3aBAaHHA KepyBaHHsS. 3aBasiku
manokaHanbHocTi MIK-52 fnossonsie, 3 ogHoro 60Ky, EKOHOMIYHO YMNpPaBNATU HEBENUKMM arperatom i, 3 iHLIOro,
3a6e3ne4YnTn BUCOKY XUBYYICTb BENTUKUX CUCTEM KEPYBaHHS.

KoHntponep MIK-52 fo3Bonsie BecTu nokanbHe, KackagHe, MporpamHe, cyrnepBi3opHe, 6arato3B'askoBe
perynoBaHHsi.

ApxiTekTypa KoHTponepa 3abesrnevye MOXMMBICTb BpyyHy abo aBTOMAaTWYHO BKMOYATW, BigKnYaTw,
nepeMukaTu i pekoHdirypyBaTu KOHTYpW PpErymioBaHHsl, MpUYOMy BCi Ui onepauil BUKOHYHOTbCS Ge3KOHTaKTHO,
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270 MICROL 1 OnuC Ta TEXHIYHI XapaKTepPUCTUKY

He3anexHo Big CKNagHOCTI CTPYKTYpW KepyBaHHsi. Y noegHaHHi 3 0O6pobKol aHaroroBuMx CUrHarmis KOHTporep
MIK-52 posBonsie BUKOHyBaTW TakOX MOrMYHi MepeTBOPEHHsI curHanis i BMpOONSATM He Tinbku aHamnorosi abo
iMNynbCHi, ane i OUCKPEeTHI komMaHau KepyBaHHS. JloriyHi doyHKUiOHanbHI GrokM opMyHOTb FOriYHY nporpamy
KPOKOBOIO KepyBaHHSA 3 3aBAaHHAM KOHTPOSIbHOIO 4acy Ha KOXHOMY Kpoui. Y noegHaHHi 3 06pobKoto ANCKPETHUX
CUrHaniB KOHTponep J03BONSAE BUKOHYBaTWN TaKOX Pi3HOMaHITHI (OyHKLiOHanbHI NepeTBOPEHHSI aHanoroBnx curHanis
i BUPOONSATY AK OUCKPETHI, TaK i aHanoroBi Kepyun CUrHanu.

MIK-52 micTuTb 3acobwu onepaTVBHOrO KepyBaHHSl, pO3TalloBaHi Ha nepegHin naHeni koHTponepa. L
3acobu [0o3BONSAOTb BPYYHY 3MiHIOBATWM pexumy poboTu, BCTAHOBMOBATW 3aBOaHHS, KepyBaTW XOAOM BUKOHAHHS
nporpamu, Bpy4YHY KepyBaTW BWKOHABYMMMW MPUCTPOSMMW, KOHTPOMIOBATWM CUrHanM i Bigobpaxatyn MOMWUIKM.
CraHgapTHi aHanorosi i AMCKpeTHi AaBadi i BMKOHABYI MPUCTPOI NigknoYalTbes A0 KoHTponepa MIK-52 3a
[OOMOMOroK iHAMBIAyanbHUX KabenbHUX 3B'A3KiB. YcepeauHi KOHTponepa curHanu obpobnstoTbcs B LMdpOoBi
dopmi.

KonTponepn MIK-52 moxyTb 06'eaHyBaTMCH B FOKarbHy Kepylody Mepexy LUMHHOI KoHdirypauii. Ons
Takoro 06'eQHaHHs HiSKMX 40OATKOBUX NMPUCTPOIB He MOTPiObHO. Yepe3 mepexy KOHTporiepy MoXyTb 0OMiHOBaTuUCA
iHpopmaLieto B LMdpoBin chopmi.

MporpamyBaHHA KOHTpoONepa BMKOHYETLCS 3a AOMOMOrOH KNnasill nepeaHboi naHerni abo no iHTepgericy
3a [OMOMOrol CcrelianbHOro nporpamHoro 3abesneyeHHs - BidyanbHoro pegaktopa FBD-nporpam AJIbOA.
MporpamHuii naket penaktop FBD-nporpam ANTb®A nowmnproetbcst 6e3koTOBHO. BiH JOCTYNHMIA HA HaLIOMy cawTi
B iHTEpHeTi: www.microl.ua.

Cuctema nporpamyBaHHsi peani3oBaHa BigMnoBigHO A0 BUMOr ctaHgapTy MixkHapoaHoi EnektpoTtexHivyHoi
Kowmicii (MEK) IEC 1131-3 i npu3HayeHa ans po3pobku NprknagHoro nporpamHoro 3abesneveHHsi, 36opy AaHux i
KepyBaHHs1 TEXHOMNOTYHUMU NpoLecamMu, BUKOHYBAHUMM HA MPOrpamMoBaHUX KOHTponepax.

B AkocTi MOBM nporpamyBaHHS B CUCTEMI pearni3oBaHO MOBY (DYHKLiOHanbLHMX 6nokoBux aiarpam Function
Block Diagram (FBD), wo Hagae kopucTyBayveBi MexaHiaM 06'eKTHOro BidyanbHOro nporpamMyBaHHS.

Mpouec nporpamyBaHHA 3BOAUTLCA A0 TOro, WO LUASXOM MOCMIAOBHOIO HATMCKAHHSA KiNbKOX Knagi 3
6ibnioTekn, 3aHeceHOol B MNOCTINHIN NaM'aTi, BUKNUKaTLCA NOTPIOHI dyHKUioHanbHi 6nokn, Ui dyHKUioHanbHi 6noku
00'egHy0TECA B CUCTEMY 3aflaHOi KOHpirypauii i B HUX BCTAHOBMOTLCA HEODXiAHI napameTpy HanawTyBaHHS.

3a ponomorot BOYyAOBaHOI eHeproHesanexHo! nam'aTi 3anporpamoBaHa iHpopmauisa 36epiraetbca npu
BiIKINMOYEHHI XUBNEHHS.

KonTponep MIK-52 saBnsie coboto KOMMIEKC TexHiYHMX 3acobiB. Y WMOro cknag BXOOUTb LEHTpanbHUn
MiKponpoLecopHuin 610Kk KOHTponepa i knemHo-6rnokosui 3'egHyBad. LieHTpanbHui 6nok nepeTBoptoe aHanorosy i
OnCKpeTHy iHdopmaLito B undposy dopmy, Beae ob6pobKy LimpoBoi iHdopmMaLii i yTBOPIOE Kepytoyi BNivBK.

KoHTtponep MIK-52 ue - NpoekTHO-KOMMOHOBaHMIM BMPI6, AK1N [03BONSE KOpUCTyBaYveBi BUGpaTn noTpidHui
KoMnnekT moaynie poswupeHHs (YCO - npuctpoto 3B'A3Ky 3 06'eKTOM) i kKneMHo-61okoBmxX 3'egHyBadyiB 3rigHO Ymcny
i BUAy BXiOHWX i BUXiOHUX cUrHanis. WMoro cknaf i paa napameTpiB BU3HAYaOTLCS CMOXMBAYeM i 3a3Ha4aloThbCs B
3amoBrieHHi. [1o ogHoro koHTponepa MIK-52 moxHa nigknoyvTy TinbKM OAMH MOAYMb PO3LWINPEHHS!

Y «koHTporiep MIK-52 BOynoBaHi po3BuHEHi 3acobu camopiarHOCTWKW, curHanisauii i igeHTudikauii
HecnpaBHOCTEN, B TOMY YMCIi NpUY BIAMOBI anapaTypw, BUX0O4y cUrHanis 3a gonyctumi mexi, 36in B O3Y, nopyLueHHs
0bMiHy No mepexi i T. .

1.2 OCHOBHi BNacTUBOCTI

Y koHTponepi MIK-52 nepegbayeHo:

* [lo 9 HesanexHux KOHTYpiB PerynioBaHHs, KOXeH 3 SKux moxe 6yTn nokanbHum abo kackagHuMm, 3
aHanoroBum abo iMNynbCHUM BMXOOOM, 3 PYYHWM, MporpamHMM (B TOMy u4ucni ©OaratonporpamHvim) abo
CynepBi30OpHMM 3agaBayem.

* binbwe 80 TmniB 3aHeceHux B M3Y dyHKUiOHanbHMX 6nokiB 6e3nepepBHOi i AUCKpeTHOI 06poGKM
iHcpopmaii, BkMoYawuM yHKUioHanbHi G6nokn T  perymoBaHHs, yHKUOHANbHI  6Nokn maTteMaTuvHUX,
OVHAMIYHWX, HENIHIMHUX, aHanoro-ANCKPETHMX i NOriYHNX NEPETBOPEHb.

» [1o 99 BuKOpMCTOBYBaHMX GMOKIB 3 BiflbHUM iX 3aMOBHEHHAM Oyab-aknuMu dyHKUiOHanNbHUMKN 6riokamu 3
6idbnioTekn i BiNbHUM KOHGIrypyBaHHAM MiX cODOK i 3 BXxogamu-BuMxodamu koHTponepa. PydyHa yctaHoBka abo
aBTOHanNawTyBaHHs Oyab-sKMX BNAcTMBOCTEW, NapaMeTpiB i KoedilieHTiB B 6yab-akux pyHKUiOHaNbHWX Griokax.

* 3MiHa pexuMIiB KepyBaHHS, BKIMIOYEHHSA/BUKITIOYEHHS, MNEpeMUKaHHS | pekoHirypauis KOoHTypiB
perynioBaHHsA Byab-AKOro CTyNeHsi CKNagHoCTi.

» OnepaTtuBHe KepyBaHHSA KOHTYpamu PeryroBaHHSA 3a JOMOMOroK Knasill nepedHboi naHeni, 2-X 4otupu
pO3PSAHMX | OOHOrO TpU PO3PSiAHOro LMAPOBMX iHAMKATOPIB i Habopy ceiTrnogioais, WO AO3BOMSAKOTbL 3MiHIOBATU
pexuMun, BCTAHOBIIOBATW 3aBAaHHA, KepyBaT BUKOHaABYMMM MEXaHi3aMamu, KOHTPOSoBaTW CUrHanmu, BigobpaxaTtu
aBapiviHi cutyauii. lMpy nporpamHOMy peryrnioBaHHi 3acobu onepaTvBHOIO KepyBaHHA [OO03BOMSATb BubMpaTu
HeoOxigHy mporpamy, myckatu, 3ynuHATK, i CKMaaTu nporpaMmy, nepexogutu A0 HacTynHOI AiNsAHKM nporpamu, a
TaKOX KOHTPOMIOBATU Xi BUKOHAHHS NpOrpamu.

* O6'egHaHHA OO0 32 KOHTpOMNepiB B lOKarnbHY Kepylouy Mepexy, MpuioMy B LK Mepexy MOXyTb
BKMIOYATUCS TAKOX i iHLWI MoAeni KOHTponepiB.

* KoHTponep MIK-52 mMoxe KOMMNMekTyBaTucs moAynem po3wupeHHs (auB. po3ain 1.3 «[losHayeHHsi
KOHTpOriepa npu 3aMOBIEHHi | KOMMIEKT MOCTaBKM» a Takox Tabn. 1.3.1).

* OgvH 3 BxofiB KOHTponepa € iMnynbcHUM (TpeTin Bxin 6a3oBoi Mogeni, MakcumarbHa 4YactoTa
NPOXOOKEHHSsT iMNyrbeiB 2k L).

http://lwww.microl.ua e ver.52.97 e [IPMK.421457.008 E] e 1.01 e 24.01.2024


www.microl.ua

1 Onuc Ta TEXHIYHI XapaKTepuUcTmKkn /0 MICROL

1.3 MNo3HayeHHA KOHTponepa Npu 3aMOBJIeHHI | KOMMNEKT NOCTaBKU
1.3.1 KoHTponep no3HayaeTbCa HaCTYNHUM YNHOM:

MIK-52-MM-AA-BB-CC-DD-GG-HH-JJ-KK-E-FFFF-LLLL-RST-U-Ga-L,
ae:

MM - koa moaynsi poswmpeHHs YCO (00-07, 11,13,15, 30-34, ame. Tabn. 1.3.1),
Mpuknag: 00 - mogynb YCO BiacyTHin; 01 - moaynb po3wmnpeHHst MP-52-01.

AA, BB, CC, DD, GG, HH, JJ, KK - kog BxigHoro curHany BignoBigHo 1-ro, 2-ro, 3-ro... 8-ro kaHaniB:
01 - MocrTinHum ctpym Big 0 MA o 5 MA,
02 - MocrTinHnm cTpym Big 0 MA o 20 MA,
03 - MocrTinHuM cTpym Big 4 MA 10 20 MA,
04 - Hanpyra nocrTinHoro ctpymy Big 0 B go 10 B.

E - ko BuxigHOro yHichikoBaHOro aHanoroBoro curHany:
01 - MocrTinHmm ctpym Big 0 MA o 5 MA,
02 - MocrTinHnm cTpym Big 0 MA o 20 MA,
03 - MocrTinHum cTpym Big 4 MA 1o 20 MA,
04 - Hanpyra nocrTinHoro ctpymy Big 0 B go 10 B.

FFFF - TMn i AOBXWHaA KNeMHO-61104HOro 3'eAHyBa4a BXigHUX i BUXiAHMX curHanis 6a3oBoi moaeni:

0 - KB3 BigcyTHe,

T 0,75 - KBS 3 TpaHsucTtopHummn Buxogamu: K63-34-01-0,75;

P 0,75 - KBS 3 penennnmn suxogamu: Kb3-34P-01-0,75;

C 0,75 - KBS 3 cumictopHumun Bnuxogamu: Kb3-34C-01-0,75;

[o 0,75 - KB3 3 tBepaoTineHumn pene: Kb3-34K-01-0,75.

MpumiTkm: 1 Ilitepa Bignosigae Tuny BUXiAHOro curHany i Tmny 3'eaHyBavya;
2 Lindbpose 3HaveHHa 0,75 Bignosigae ctaHOapTHIA AOBXMHI 3'egHyBava B MeTpax;
3 KB3 3aMOBnSETLCA OKPEMO i y BapTIiCTb Npunagy He BXOOUTb.

LLLL - TMn i AOBXWHa KNeMHO-6n04YHOro 3'eAHyBa4a moayns po3wmpeHHs YCO (gue. Tabn. 1.3.1):
0 - KB3 BigcyTHin,
0,75 - KB3 Tinbkx 3 AUCKPETHUMN BXOLAMM;
AO0,75 - KB3 Tinbku 3 aHanorosumu suxogamu (ans MP-52-07);
T0,75 - Kb3 3 TpaH3NCTOPHUMM BUXOAAMM;
P0,75 - KB3 3 peneiHnmmn Buxogamu;
C0,75 - KB3 3 onToCUMICTOPHUMN BMXOOAMM;
K0,75 - Kb3 3 Buxogamu TBEpAOTIMbHI pene.

RST - Kog BuXigHWX aHanoroBux curHanis moaynis po3wupeHHAa YCO (R, S, T - koau BignosigHo 1-ro, 2-ro i
3-ro BuxoAiB MoAyrnisi PO3LIUPEHHA):

01 - MocrTinHmm ctpym Big 0 MA o 5 MA,

02 - MocrTinHnm ctpym Big 0 MA o 20 MA,

03 - MocrTinHnm cTpym Big 4 MA o 20 MA,

04 - Hanpyra nocrTinHoro ctpymy Big 0 B go 10 B.

Hns modyriie po3wupeHHs:

- MP-52-01, -03, -12, -30 ... 34 i konmponepa 6e3 modyns YCO (6e3 aHanozoe0e0 8uxody) eka3zyembcs koo - 000;
- MP-52-04, -06, -11, -13, -15 (3 00HUM aHano2o8um 8uxod0oM) 8Ka3yembCs KOO MinbKu rnepwozo kaHasy - ROO;

- MP-52-07 (mpu aHanozosux suxodu) 8ka3yembcsi KOO 8Cix mpbox KaHasig - RST.

U - Hanpyra XXVBFEeHHS:
220 - 220 B 3miHHOrO CTpymYy,
24 - 24 B nOCTIiNHOro CTpyMmy.

Ga - HasiBHicTb 2-x BOyaoBaHux mxepen xuBneHHs (G1, G2) nacuBHux aHanoroBux aasadviB (= 24 B, 30 mA):
0 - mKepern XUBMEHHsS1 HEMaE,
1 - pKepena XUBMEHHS €.

L - BUKOHaHHA NepeaHbOI NaHeni (Mo3Ha4YeHHSA Knasiw, iHAMKaTopiB i Aucnneis):
UA - ykpaiHCbKe,
EN - aHrnincoke.

lpu 3amoeneHHi npunady HeobxiOHO eka3yesamu (020 OBHY Ha3ey, 8 SKil MpucymHi
Xxapakmepucmuku Oasaudie, W0 MiOKIHYaoMbCS, MUl aHarno208020 8UX00Y, HasiBHICMb i
0o8XXUHa KIieMHo-b1104H020 3'€0Hy8aya.

KB3 3amosnsiembcsi OKpeMo i y eapmicms npunady He 8xo0ums.
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Tabnuys 1.3.1 - KnemHO-615104Hi 3'€0H

gayi 0515 MOOYI1i8 PO3UWUPEHHS

Tun mopgyns
PO3LUNPEHHSA KnemHo-6no4Hi 3'eaHyBadi i BignoBigHi im TMnu Buxoais
Koa yco*
mMoAayna Onsa Onsa
pPo3Wn- | kouTpo- KOHTpO- L. . . Buxia 3
pPeHHs nepis nepis TpaH3ucTop- PenenHun CumicTopHum .
(-MM) BUMYCKY BUMYCKY HUW BUXig BUXia BUXig TBepAoTINb-
Ao 2016 nicnsa HUM#K pene
POKY 2016 poky
01 MP-51-01 | MP-52-01 | KB3-24-10-0,75 - - -
03 MP-51-03 | MP-52-03 | KB3-24-10-0,75 KB3-30P-12-0,75 KB3-30C-12-0,75 |KE3-30K-12-0,75
04 MP-51-04 | MP-52-04 | KB3-24-10-0,75 - - -
06 MP-51-06 | MP-52-06 | KB3-24-10-0,75 KB3-30P-12-0,75 KB3-30C-12-0,75 |KE3-30K-12-0,75
07 MP-51-07 | MP-52-07 | KB3-24-11-0,75 - - -
11 MP-51-11 | MP-52-11 | KB3-24-20-0,75 - - -
12 MP-51-12 | MP-52-12 | KB3-24-20-0,75 KB3-40P-01-0,75 KB3-40C-01-0,75 |KE3-40K-01-0,75
13 MP-51-13 | MP-52-13 | KB3-24-20-0,75 KB3-40P-01-0,75 KB3-40C-01-0,75 |KE3-40K-01-0,75
15 MP-51-15 | MP-52-15 | KB3-24-20-0,75 KB3-54P-01-0,75 KB3-54C-01-0,75 |KE3-54K-01-0,75
30 - MP-52-30 | Kb3-51-01-0,75 ** - - -
31 - MP-52-31 | KB3-51-01-0,75** | KB3-41P-01-0,75 *** - -
32 - MP-52-32 | K63-51-01-0,75 ** | Kb3-51P-01-0,75 **** - -
33 - MP-52-33 | KB3-51-01-0,75 ** | KBE3-44p-01-0,75 ***** - -
34 - MP-52-34 | K63-51-01-0,75 ** | KBE3-55P-01-0,75 ****** - -

** - B KOMMNJIEKT BXOAATb ABa KnemHo-6nokosux 3'egHyBada Kb3-51-01;
*** _ no cknagy snpoby Bxogatb Aea Kb3: Kb3-51-01 i Kb3-40P-01;
***% - no cknagy Bupoby Bxoaatb Asa Kb3: Kb3-51-01 i Kb3-54P-01;
*rkk - no cknagy Bupoby Bxogate Aea KbB3: KB3-40P-01 i Kb3-54p-01;

Fekkkk . B KOMNNEKT BXOAATh ABa

KnemHo-6rokoBux 3'egHyBadva Kb3-55P-01

1. * Y mopenax koHTponepa MIK-52, sunyweHux nicna 2016 poky, BUKOPUCTOBYHOTHCS
mogyni po3wwnpeHHa MP-51 i nigkntoyeHHsa 34iNcCHI0ETbCA 3rigHO 3 pucyHkoM 8.1.2, cTop.

60.

2. YcrtaHoBKa B KOHTporep moaynis poswupeHHs MP-52 3[incHI0ETbCA Tinbkn Ha
NigNPUEMCTBI-BMPOOHMKY.

1.3.2 KomnnekT noctayaHHsa koHTponepa MIK-52 HaBepeHo B Tabnmui 1.3.2.

Tabnuys 1.3.2 - Komnnekm nocmaeku koHmposnepa MIK-52

Mo3Ha4yeHHs HanmeHyBaHHSA Kinbkictb
MPMK.421457.008 KoHTponep mikponpouecopHuii MIK-52 1 wr.
NMPMK.426419.517 3'egHyBay knemHo-6nokosnii Kb3-34-01-0,75 *
NMPMK.426419.518 3'egHyBay knemHo-6nokosui KB3-34P (C, K) -01-0,75 *
NMPMK.426419.210 3'egHyBay knemHo-6nokosun K63-24-10-0,75 *
NMPMK.426419.211 3'egHyBay knemHo-6nokosui Kb3-24-11-0,75 *
NMPMK.426419.220 3'egHyBay knemHo-6nokosuii Kb3-24-20-0,75 *
NMPMK.426419.221 3'egHyBay knemHo-6nokosu Kb3-40P (C, K) -01-0,75 *
NMPMK.426419.222 3'egHyBay knemHo-6nokosu Kb3-54P (C, K) -01-0,75 *
NMPMK.426419.406 3'egHyBay knemHo-6nokosu Kb3-28P-12-0,75 *
NPMK.426419.407 3'egHyBay knemHo-6nokosuii Kb3-28C-12-0,75 *
NMPMK.426419.408 3'eqHyBay knemHo-6nokosuii Kb3-28K-12-0,75 *
NPMK.426419.524 3'egHyBay knemHo-6nokosun K63-30P-12-0,75 *
NMPMK.426419.525 3'egHyBay knemHo-6nokosuii Kb3-30C-12-0,75 *
NMPMK.426419.526 3'egHyBay knemHo-6nokosuii Kb3-30K-12-0,75 *
NMPMK.426419.227 3'egHyBay knemHo-6nokosuii Kb3-51-01-0,75 xk
NMPMK.426419.228 3'egHyBay knemHo-6nokosu Kb3-41P-01-0,75 xk
NPMK.426419.230 3'egHyBay knemHo-6nokosu Kb3-51P-01-0,75 xk
NMPMK.426419.231 3'egHyBay knemHo-6nokosu Kb3-44P-01-0,75 xk
NPMK.426419.232 3'egHyBay knemHo-6nokosu Kb3-55P-01-0,75 xk
NMPMK.421457.008 INC Macnopt 1
MPMK.421457.008 PE HacraHoBa LWoao ekcnnyaTyBaHHSA 1
NMPMK.421457.005 PE2
231-103/026-000 Po3'em mepexesui (220 B) i i
734-203 Po3'em mepexesuii (24 B) i
231-131 Baxirib MOHTaXXHUIM NS MeEpPeXeBoro pos'emy Lrxkx
734-208 Pos'emM ans nigknioyYeHHs iHTepdency i axepern XUBneHHs 1
734-230 Baxinb MOHTaXXHUA ANs pos'eMy iHTepdency 1
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lpodosxeHHs mabnuuyi 1.3.2 - Komnnekm nocmasku koHmponepa MIK-51

236-332 | Baxinb MOHTaXHWIt ANs KNeMHO-6MoKoBMX 3'€HyBaviB | N Rlolelelelel

* - 1 WIT. 32 yMOBM 3aMOBEHHSA

** - nea KB3, TMn skux 3anexuvTb Big TMNY MOAyns po3LWMpeHHs (ame. Tabn. 1.3.1)
*** 1 npuMMm. Np1 nocTaBsLi byab-AKOi KiflbKOCTi NpUNaais 4aHOro TMy B 04HY afapecy;
**kk 1 lWIT. NpY NOCTaBLi KOHTponepa 3 XuBreHHsMm 220 B 3MiHHOro cTpymy

*rxkk . 1 LT, NpY NOCTaBUi perynsatopa 3 XUMBMeHHAM 24 B nocTiiHoro ctpymy

*rkkkk . WT. 32 yMOBM 3amMoBrieHHs Kb3

1.4 TexHi4YHi XapaKTepuUCTUKU KOHTponepa
1.4.1 KinbKicTb BxoaiB/BuxofiB KOHTponepa

BasoBa mogenb koHTponepa MIK-52 i mogyni poswwnpeHHss MP-51, MP-52 matoTe B cBoemy cknagi Habip
aHarnoroBux i QUCKPETHUX BXOAIB-BUXOAIB, SIKi HABeAEHI HWXKYe B Tabnuusx.
Mpy 3aMOBMEHHI KOHTPONepa Moxe OyTU 3aMOBIEHUIA TiNbKN OAUH MOAYIb PO3LUMPEHHS.

YBaral Y wmopensax koHTponepa MIK-52, BunyweHux nicna 2016 poky,
BUKOPUCTOBYIOTLCA Moayni po3wupeHHs MP-52 i nigknioveHHA 34iNCHIOETLCA
3rigHo 3 pucyHkom 8.1.2, ctop. 59.

Tabnuys 1.4.1 - Kinbkicmb exodig/guxodig 6a3oeoi Mmodesti kKoHmponepa MIK-52

Mogens KoHTponepa Ananorosun AvckpeTHun
Bxig Buxig Bxig Buxig
MIK-52-00 8 1 3 (1 iMnynbCHWIA) 5
Tabnuys 1.4.2 - Kinbkicmb 8xodig/guxodie modynie po3wupeHHss MP-51, MP-52
Mogenb moayns AHanorosumn OnckpeTHun
PO3LUNPEHHSA .
Ons Ons Koo mopeni
KOHTponepiB | KOHTponepis mMoAayns
BUMYCKY OO BUMYCKY PO3LUNPEHHSA Bxig Buxig Bxig Buxig
2016 poky nicnsa 2016
POKy
MP-51-01 MP-52-01 01 - - 8 -
MP-51-03 MP-52-03 03 - - - 8
MP-51-04 MP-52-04 04 - 1 8 -
MP-51-06 MP-52-06 06 - 1 - 8
MP-51-07 MP-52-07 07 - 3 - -
MP-51-11 MP-52-11 11 - 1 16 -
MP-51-12 MP-52-12 12 - - 8 8
MP-51-13 MP-52-13 13 - 1 8 8
MP-51-15 MP-52-15 15 - 1 - 16
- MP-52-30 30 - - 32 -
- MP-52-31 31 - - 24 8
- MP-52-32 32 - - 16 16
- MP-52-33 33 - - 8 24
- MP-52-34 34 - - - 32
Tabnuys 1.4.3 - CymapHa Kinbkicmb exodie/euxodie koHmposniepa MIK-52 3 Modynsmu po3uwWupeHHs
Mopgenb mogyns AHanorosum OnckpeTHUn
PO3WNPEHHS
Mopensb Ans Ans Bxia Buxig Bxia Buxin
KOHTponepa KOHTponepiB KOHTponepiB
BUNYCKY A0 BUNYCKY nicns
2016 poky 2016 poky
MIK-52-00 8 1 3 5
MIK-52-01 MP-51-01 MP-52-01 8 1 11 5
MIK-52-03 MP-51-03 MP-52-03 8 1 3 13
MIK-52-04 MP-51-04 MP-52-04 8 2 11 5
MIK-52-06 MP-51-06 MP-52-06 8 2 3 13
MIK-52-07 MP-51-07 MP-52-07 8 4 3 5
MIK-52-11 MP-51-11 MP-52-11 8 2 19 5
MIK-52-12 MP-51-12 MP-52-12 8 1 11 13
MIK-52-13 MP-51-13 MP-52-13 8 2 11 13
MIK-52-15 MP-51-15 MP-52-15 8 2 3 21
MIK-52-30 - MP-52-30 8 1 35 5
MIK-52-31 - MP-52-31 8 1 27 13
MIK-52-32 - MP-52-32 8 1 19 21
MIK-52-33 - MP-52-33 8 1 11 29
MIK-52-34 - MP-52-34 8 1 3 37
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1 Onuc Ta TeXHIiYHI XapaKTepUCTUKM

1.4.2 OCHOBHI TeXHiUYHi XxapaKkTepUCTUKN BXOAiB-BUXOAIB

1.4.2.1 AHanoroBi BXigHi curHanm

Tabnuys 1.4.4 - TexHiYHi xapakmepucmuKu aHano208ux 8XiOHUX cueHarig

HaliMeHyBaHHs1 XapaKTepUCTUKM

3HayveHHsA XapakKTepUucTukun

KinbkicTb aHanorosmx BxoA4is

8

Twun BXiAHOrO aHaNoOroBoOro curHany

YHidpikoBaHu no FTOCT26.011-80:
0-5mMA, RBx=400 Om
0-20 MA, RBx=100 Om
4-20 MA, RBx=100 Om

0-10B, RBX He MeHLe 25 kOm
Po3sginbHa 3gaTHicTe ALIM < 0.0015% (16 pospsgis)
Me>xa OCHOBHOT 3Be4€HOI MOXNOKN BUMipOBaHHS <0.2%
BXIQHWUX NapameTpiB )
ToYHiCTb iHAMKaUil <0.01 %
Mexa gonycTumoi 4oaaTKOBOI MOXMOKM, BUKIMKAHO < 0.04%/°C
3MiHOI TemnepaTypu HaBKOMNWLLIHLOIO cepeaoBuLa
Mepiog BMMiptoBaHHS, He BinbLue 01lc

ManbBaHiyHe po3aineHHs Kin

AHanorosi BXoau ranbBaHiYHO i30/1bOBaHi OAWUH Bif,
O[HOrO, Bi BUXIAHUX Ta iHLLUXX BXIAHUX Kin i Kin XXMBNEHHS.
Hanpyra ranbBaHiyHOT po3B'a3ku He meHwe 500 B.

1.4.2.2 AHanoroBi BuUXigHi curHanm

Tabnuys 1.4.5 - TexHiYHi xapakmepucmuKU aHan0208uUx 8XiOHUX cugHarie

HanmeHyBaHHA xapaKTepucTUKn

3HayeHHA xapakTepuCTUKN

KinbkicTb aHanoroBmx B1MxoAis
B 6a30Bi Moaeni kKoHTponepa
* Ha MoAynNi PO3LLNPEHHS

1
o 3 (avs. posagin 1.4.1)

Twvn BUXiOHUX aHaNoroBmx cuUrHanis

YHicpikoBaHmn no FOCT26.011-80:
0-5 MA, RH <2000 Om

0-20 MA, 4-20 MA, RH <500 Om
0-10, RH = 2000 Om

PosginbHa 3gatHicTe LIAIM ans Buxogie:
B 6a30Bin Moaeni KoHTponepa
* B MOAYNi PO3LLMPEHHS

< 0.0015 % (16 pospsais)
< 0.024% (12 pospsiais)

Mexa ocHOBHOI 3BejeHOT MOXMBKM (DOpMyBaHHA
BMXiOAHOroO curHany

B 0a30Bin Mogeni KOHTponepa <0.2%
* HA MOAYIi PO3LUNPEHHS <04 %
3anexHicTb BUXiZHOro curHany Big onopy <0.1%

HaBaHTaXXeHHA

Bnnve TemnepaTypu HaBKOMULLHLOTO cepedoBuLLa

< 0.04%/° C

[anbBaHiYHe po3aineHHs Kin

AHanorosi BMXoau ranbBaHi4YHO i30MbOBaHi OAWH Bif
0JHOro, Bi BXiAHUX Ta iHLLNX BUXIOAHWX Kin i Kin >XMBNEHHS.
Hanpyra ranbBaHi4HOi po3B'a3ku He meHwe 500 B.

Hanpyra 30BHILLHBOIO oxepena XuBneHHA ond
aHanoroBMx BUXOiB Ha MO,D,yJ'Ii PO3LLINPEHHA

ctabinisoBaHa, (24-28) B nocrTinHoro ctpymy

MakcumanbHe CroXuBaHHA OAHOIO aHaoroBoro Bu-
XOA4y MOAYNS PO3LWMPEHHS Bif, 30BHILLHBLOIO mxepena
NoCTiNHOro cTpymy 24B

40 MA

1.4.2.3 OuckpeTHi BXigHi curHanu

Tabnuys 1.4.6 - TexHiYHIi XxapakmepucmuKku QUCKPEMHUX 8XiOHUX cu2Harlie

HaiimeHyBaHHS XapaKTepUCTUKM

3HaueHHA XapakTepucTtukun

KinbKicTb AUCKpPETHUX BXOAIB:

B 0a30Bin Moaeni KoHTponepa 3

* Ha MOAyIi PO3LINPEHHS ame. posgin 1.4.1
Cwurnan noriyHoro "0" - ctad BIAKITKOYEHO 0-7B
Cwrnan noriyHoi "1" - ctad BKIKOYEHO 18-30 B
MakcmmanbHa YacToTa NPOXOMKEHHS IMNYNbCiB ANs < 2Ky
iMnynbcHoro BxoAy (TpeTiv Bxig 6a3oBoi Mmogeni) B
BxigHuii cTpym (CNoXmBaHHSA Mo BXoay) <10 MA

["anbBaHiYHe po3aineHHs Kin

[unckpeTHi BXxoau ranbBaHiyHO i30M1bOBaHi OAWH Bif
OJHOrO, Big BUXIAHUX Ta IHLLINX BXIAHWX Kin i Kin >XNBNEHHS.
Hanpyra ranbBaHi4HOi po3B'a3ku He meHLwe 500 B.
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1.4.2.4 InckpeTHi BUXigHi curHanu
1.4.2.4.1 TpaH3UCTOPHUI BUXiA

Tabnuys 1.4.7 - TexHiYHi xapakmepucmuku 8uxiOHuUX OUCK|

pemHux mpaH3ucmopHUX cuzHarie

HaliMeHyBaHHs1 XxapaKTepUCTUKM

3HayveHHsA XapaKTepUucTukun

KinbKicTb ANCKPETHUX BUXOAIB:
+ B 6a30Bih Mogeni kKoHTpornepa
* Ha MOAYIi PO3LUMPEHHS

5
auB. posgin 1.4.1

Twn Buxogy

Bigkputuii konektop (NPN TpaHaucTopa)

MakcumansHa Hanpyra komyTauii

40 B nocTiHOro ctpymy

MakcumaribHUiA CTPYM HaBaHTaXEeHHS KOXHOTO
BUXOAY

100 mA

ManbBaHiyHe po3aineHHs Kin

[unckpeTHi Buxoam 3'eaHaHi B rpyny 3 N'aTn BUXOAIB i
ranbBaHi4YHO i30/1bOBaHiI Bif BXOAiB, iHLLUNX BUXOAIB i iHLLMX Kifl.
Hanpyra ranbBaHi4HOro po3e'asky He meHwe 500 B.

CwurHan noriyHoro "0"
CwurHan noriyHoi "1"

Po3iMKHYTUI CTaH TpaH3UCTOPHOrO Kro4va
3aMKHYTMI CTaH TPaH3UCTOPHOrO KIkoya.

Bua HaBaHTa)eHHs

AKTUBHE, iHOYKTUBHE

Hanpyra 30BHILIHLOrO mKepena XUBNEHHs

HecTtabinizoBaHa, (20-40) B nocTiHOro ctpymy

1.4.2.4.2 PenentHnn Buxig

Tabnuys 1.4.8 - TexHiYHi xapakmepucmuku 8uxiOHUX OUCK|

pemHuUx peneldHux cueHarie

HanmeHyBaHHA xapaKTepucTuKn

3HayeHHA xapakTepuCcTUKn

KinbKicTb ANCKPETHMX BXOAIB:
B 6a30Bi Moaeni koHTponepa
* Ha MoAynNi PO3LNPEHHS

5
ave. po3gin 1.4.1

Twn Buxogy

lMepemukatodi KOHTaKTK pene

MakcumansHa Hanpyra komyTauii 3MiHHOrO (gitoye
3Ha4eHHs) abo NOCTINHOro CTpyMy

220B

MakcumanbHUn CTPYM HaBaHTaXKEHHS KOXKHOIO
BMXxoay

8A

["anbBaHiYHe po3aineHHs Kin

[ncKpeTHI BUXoaM ranbBaHiyHO i30M1bOBaHi OAWNH Bif O4HOTO,
Bif, BXOAiB, iHLLINX BUXOAIB i iHLWMX Kif.
Hanpyra ranbBaHi4HoOro po3s'asky He meHwe 1500 B.

Cwurnan noriyHoro "0"
Cwurnan norivyHoi "1"

Po3iMkHYyTWIA CTaH KOHTaKTIB pene
3aMKHYTMI CTaH KOHTaKTIB pene

Bua HaBaHTaXeHHsA

AKTUBHE, iIHOYKTVBHE

MakcumanbsHe cnoxuBaHHsa (06MOTOK perne) ogHoro
BKITHOYEHOrO KaHany Bif 30BHILLUHBbOrO mpxepena
NoCTIiNHOro cTpymy 24B

20 MA

Hanpyra 30BHILLHLOIO mMKepena XUBIMEHHS

HecTabinizoBana, (20-28) B nocrtinHoro crpymy

1.4.2.4.3 Buxig - TBepaoTinbHe (

Tabnuus 1.4.9 - TexHiYHi xapakmepucmuku 8uxiOHUX OUCK

HeMeXxaHiyHe) pene

pemHuUx meepdominbHUX cuaHarsie

HarimeHyBaHHA xapaKTepuCcTUKU

3HaueHHA XapakTepucTtukun

KinbKicTb ANCKPETHNX BXOAIB:
B 0a30Bin Moageni KOHTponepa
* Ha MoAyni PO3LIMPEHHS

5
avB. posgin 1.4.1

Tun Buxogy

MpuKiHUEBI KOHTAKTU pene

MakcumanbHa Hanpyra koMyTauii 3MmiHHOro (gitoye
3Ha4yeHHs) abo NOCTINHOro CTpyMy

60 B

MakcuManbHUi CTPYM HaBaHTaXXEHHS! KOXHOIO
BUXoQy

1 Adc 3miHHOrO CTpyMmYy,
1 Adc nocTinHoro ctpymy

["anbBaHivYHE PO3AiNeHHs Kin

[nCcKpeTHI BUXOAM ranbBaHivHO i3051b0BaHI OOAWH Big O4HOrO,
Big, BXOAiB, iHLIMX BUXOAIB i IHLUUX Kisl.
Hanpyra ranbBaHi4HOro po3B'sisky He meHLwe 500 B.

Cwurnan noriyHoro "0"
Cwurnan noriyHoi "1"

PosiMKHYTUI1 CTaH KOHTaKTIB pene
3aMKHYTWI CTaH KOHTAKTIB pene

Bua HaBaHTaXeHHs

AKTUBHE, iHOYKTUBHE

MakcmmanbHe CroX1BaHHA OAHOMO BKIOYEHOrO
KaHany Bif 30BHILUHbOrO AXepena nocTinHoro
cTpymy 24B

20 vA

Hanpyra 30BHILLHLOIO Jykepera XUBMEHHS

HecTabinizoBaHa, (20-28) B nocTiHOro ctpymy

1.4.2.4.4 Buxipg - onTocumictopmu

ver. 52.97
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1 Onuc Ta TeXHIiYHI XapaKTepUCTUKM

Tabnuys 1.4.10 - TexHiyHi xapakmepucmuKu 8UxiOHUX OUCKPeMmMHUX ONMmOCUMICMOPHUX CUgHaris

HaliMeHyBaHHs1 XapaKTepUCTUKM

3HayveHHsA XapakKTepUucTukun

KinbKicTb ANCKPETHUX BXOAiB:
+ B 6a30Bii Moaeni kKoHTpornepa 5
* Ha MOAYIi PO3LUIMPEHHS

aue. posgin 1.4.1

Twn Buxogy

MarnonoTyxHui onTocMmicTop, BOyAOBaHUA OeTEKTOP HYNbOBOT
Hanpyrv dasn Jo3BONSA€E BKMIOYATN HABaHTaXEHHS TiNbKu Npu
MiHiManbHiN Hanpysi Ha Hin (3anobirae CTBOPEHHIO 3aBaj B
Mepexi)

MakcumansHa Hanpyra komyTauii 3MiHHOro CTpymMy
(gitoye 3HaYeHHs)

600 B amiHHOrO CcTpymy

CprM HaBaHTaXeHHA KOXXHOro Buxoay

- He Ginbwe 50mA

- B imnynbcHoMy pexumi yactoToto 50 My 3 TpusanicTio
iMnynbecy He Ginbwe 5 mc - go 1A

- lMikoBUI CTPYM NepeBaHTaXeHHSA 3 TPMBaMICTIO iIMMNyNbCY
100mkc i yactoToro 120 imn/cek - go 1A

ManbBaHiyHe po3aineHHs Kin

[unckpeTHi BUXoau ranbBaHiyHO i30M1bOBaHi OAWH Bif OAHOrO,
Bifl BXOAiB, iHLUNX BUXOAIB Ta iHLWMX Kin.
Hanpyra ranbBaHiqHOi po3B'a3ku He meHwe 1500 B.

CwurHan noriyHoro "0"
CwurHan noriyHoi "1"

BigkntoyeHunit ctaH cumictopa
BkntoueHuii ctaH cumictopa

Bua HaBaHTa)KeHHs

AKTUBHE, iHOYKTUBHE

MakcumanbHe CnoXXmBaHHA OOHOrO BKITHOYEHOro
KaHany Bif 30BHILUHBbOrO AXeperna nocTinHOoro
cTpymy 24 B

20 vA

Hanpyra 30BHILIHLOrO mxepena XUBNEHHS

HecTabinizoaHa, (20-28) B nocrTinHoro ctpymy

1.4.3 3aranbHi chbyHKUiOHanNbHI napameTpu

Tabnuys 1.4.11 - 3azanbHi yHKYiOHanbHI napamempu

TexHiyHa xapaKkTepucTuKa 3Ha4eHHA
MakcrmanbHe Yncno pyHKUioHanbHMX G610KIB B Nporpami 99
Yuncno dyHKUioHanbHMx 6nokie B GibnioTeLi 82
Yac umkny, He Binblie 0.1c

"OOMHHWK peanbHOro yacy

3 6aTapeeto pe3epBHOIO XUBMEHHS

1.4.4 ®yHKUiOHanNbLHI NapameTpu perynaTopis

Tabnuys 1.4.12 - QyHKUiOHaNbHi napamempu peaynsimopie

TexHiYyHa xapaKkTepucTuKa

3HaueHHs

MakcrmanbHe YMCIo He3aneXHUX KOHTYPIB

9

Bua perynstopa B KOXKHOMY KOHTYPi

JlokanbHWI aHanoroBmn, NMOKanbHUIA iMMYbECHUNA,
KacKagHWI aHanoroBum, KackagHui iMnynbCHUM

Pexxvum poboTn KOXXHOro KOHTypa

JlokanbHWN, KackagHWUN, OUCTaHLUIHUIA, PyYHWUIA

Bug 3aBOaHHs B KOXKHOMY KOHTYPI

Py4He, nporpamMHe, 30BHILLHE (CynepBi3opHe)

3aKOH perynoBaHHs B KOXKHOMY KOHTYpI

nig, ri, ng, n, rpunosuuiHe, ABono3uuiniHe

KoHTponboBaHi napameTpu

3aBaaHHs, BXia, HeYy3rooXXeHiCTb, BUXia, 3HAYEHHS
[OBINbHOIO NapamMeTpa

I'IapameTpM HanawTyBaHHA

[uB. nacnopT BignNoBigHOro yHKLioHanbHOro 6moKy

lNapamempu py4Hoz20 3adasaya:

Cnocib ycTaHOBKM

Binblue-meHLle

[VCKPETHICTb YyCTaHOBKU

0.01%

Yac 3minn Ha 100%, He GinbLue

16 cek

Bua 6anaHcyBaHHs

OvHamiyHe, cTaTUCTUYHE

1.4.5 ®yHKLUioHanbLHI NnapameTpu NporpamMHuX 3agaBadiB

Tabnuys 1.4.13 - ®yHKUiOHanbHi napamempu npozpamMHuUx 3adasadyie

TexHiyHa xapakTepucTmka 3HaueHHs
MakcumarnbHe Y1cno AinsiHoK ofHiel nporpamu 48
BrikoHaHHs nporpamum OpHopasose, 6aratopasose, LKNiYHe
MakcumansHe Yncno 6araTtopa3oBOro MOBTOPEHHS 99

nporpamu

KomaHau kepyBaHHs nporpamMoto

Bubip nporpamu, nyck, cTon, ckuaaHHs, nepexig o
HaCTYMHOI AiNsHKN
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lpodosxeHHs mabnuuyi 1.4.13 - pyHKYiOHanbHI napamempu npoepamHuUx 3adasadie

CraH nporpamu

lMyck, cTon, ckuaaHHs, KiHelb nporpammu

KoHTponboBaHi napameTpu

Homep nporpamu; Homep NOBTOPEHHST; HOMEp AiNsiHKM;
yac, Lo 3anuLLKBCS A0 3aKiHYEHHS AiNSHKY; cTaH
nporpamu

KepysaHHsi guxodamu:

Cnocib kepyBaHHsI B py4HOMY PEXUMI

BinbLie-meHLLe

Yac 3miHM aHanoroBoro curHasny B py4HOMY pexumi

He Ginblue 16 cek

PospinbHa 30aTHICTb KOHTPOSO NOMOXEHHS BUKOHaBYOro
MexaHi3aMy no undposomy iHgukatopy "Buxig"

0.1%

1.4.6 NocninoBHum iHTepdenc RS-485

Tabnuys 1.4.14 - TexHi4Hi xapakmepucmuku nocnidoeHo2o iHmepgelicy RS-485

TexHiyHa xapaKkTepucTuka

3Ha4YeHHs

KinbkicTb npunmMansHo-nepeaaBanbHMX NPUCTPOIB

[o 32 npunmayiB Ha OAHOMY CErMeHTi

MakcumanbHa JOBXWHA MiHii B MeXax 0HOro cermeHTa

o 1200 meTpis

Mepexi
[iana3oH mepexeBux agpec 255
Bua kabento Buta napa, ekpaHoBaHa Kpy4eHa napa

[MpoTokon 3B'A3ky

Modbus pexum RTU (Remote Terminal Unit)

"anbBaHiYyHe po3aineHHs

IHTEepdenc ranbBaHiYHO i3011bOBaHUI Bif, iHLLINX BXOAIB-
BMXOAIB Ta iHLIMX Kin, Hanpyra ranbBaHi4YHOI PO3B'A3KM He
meHwe 500 B

1.4.7 EnekTpuyHi paHi

Tabnuys 1.4.15 - TexHi4yHi XxapakmepucmuKu e/1eKmpOoXUBIeHHS

TexHivyHa xapakTepucTuka

3HauYeHHn

Hanpyra >xuBneHHs

~220(+22B,-33B) (50 1) 'y
= (24+4) B nocTinHOro ctpymy

CnoxuBaHa NOTYXHICTb

He 6inblue 13 B-A (~ 220 B),
He 6inbue 350 MA (= 24 B).

Tabnuysi 1.4.16 - TexHiYyHi xapakmepucmuKu e1eKmMpOXUBIEHHS MacUBHUX aHas0208ux abo duckpemHux dagayie

TexHiYyHa xapaKkTepucTuka

3HaueHHs

KinbKicTb AXXepern XUBMeHHsI

2 (3a yMOBM 3aMOBJIEHHS)

EneKkTpoXXmBneHHs:

24B+1B

CTpym N0 XuBNeHHwo 24 B

< 30 MA

1.4.8 Kopnyc. YMoBM ekcnnyaTyBaHHA

Tabnuys 1.4.17 - [abapumHi po3mipu i yMo8uU eKcriyamyeaHHs KoHmposnepa MIK-52

TexHiYyHa XxapaKkTepucTUKa

3HauyeHHs

Twin Kopnycy

Koprlyc A54a yTonjieHoro LiMToBOro MOHTaxXy

Po3mipu dppoHTansHoi pamku

96 x 96 MM

MoHTaxHa rmmbuHa

190 MM max

Bwupi3 Ha naHeni (wuTi)

92 *08 x 92 *0.8 M DIN43700

KpinneHHs kopnycy

Y enekTpowmTax

Po6o4a TemnepaTypa

Big miHyc 40 °C go nntoc 70 °C

TemnepaTtypa 36epiraHHs (rpaHuyHa)

Big miHyc 40 °C go nntoc 70 °C

KnimaTuyHe BUKOHaHHSA

BMKOHaHHSA rpynu 4 srigHo FOCT 22261, ane anst po6otn
npv TemnepaTypi Big MiHyc 40 °C go 70 °C

ATmMocdepHUn Tuck

Bin 85 no 106.7 klMa

Bibpauis

BUKOHaHHS 5 3rigHo TOCT 22261

MpumieHHs

3akpuTte, BMByxo-, noxexobesneyHe. [oBITPSA B MPUMILLLEHHI
He MOBWHHO MICTUTW MUY | JOMILLOK arpecuBHUX Napi. i
rasis, LLIO BMKIMKaOTb KOPOSito (30KpeMa: rasis, LLIO MICTATb
cipuncri 3'egHaHHA abo amiak).

[MonoXeHHs1 NpY MOHTaxXi

byab-sike

CTyniHb 3axucty

IP30; knemHo-6n04He 3'egHanHs P20 3rigHo 3 TOCT 14254-
96

Maca, He binbLue

1.0 kr

http://lwww.microl.ua e

ver.52.97 e

[IPMK.421457.008 EfT e 101 e 24.01.2024




270 MICROL 1 OnuC Ta TEXHIYHI XapaKTepPUCTUKY

Tabnuys 1.4.18 - [abapumHi po3mipu KriemHo-6710K08UX 3'€0Hy8ayig

Fab6apuTHi po3Mipu KneMHo-6NMoKkoBuUX 3'€AHYBaviB 3HaueHHs (BxLWxT), mm

3'egHyBay knemHo-6nokosuii Kb63-34-01-0,75 71 x 129 x 30
3'egHyBay knemHo-6nokosui Kb3-34(P,C,K)-01-0,75 86 x 181 x 45
3'egHyBay knemHo-6nokosuii KB3-24-10(11)-0,75 72 x 87 x 30

3'egHyBay knemHo-6nokoeuii Kb63-24-20-0,75 60 x 87 x 30

3'eqHyBay knemHo-6nokosuin KB3-28(P,C,K)-12-0,75 86 x 116 x 45
3'egHyBay knemHo-6nokoeui Kb3-30(P,C,K)-12-0,75 86 x 141 x 45
3'egHyBay knemHo-6nokosuii KB63-40(P,C,K)-01-0,75 86 x 179 x 45
3'eqHyBay knemHo-6nokosuin KB3-54(P,C,K)-01-0,75 72 x 258 x 45
3'egHyBay knemHo-6nokoeuii K63-51-01-0,75 87 x 60 x 25
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/0 MmicrOoLuL 2 ®PyHKUiOHamNbHI MOXINMBOCTI
2 OyHKUiOHaNbHIi MOXINUBOCTI

2.1 ApxiTeKTypa KoHTponepa
2.1.1 ba3oBi apxiTeKTypHi enemMeHTH

ApxiTektypa koHTponepa MIK-52 onucye iHpopmaLiiHy opraHisauilo KOHTponepa i xapakrepusye noro sik
NaHKy CUCTEMU KePYBaHHS.

YacTnHa apXiTekTypHUX enemMmeHTiB CTPYKTYpW peanisoBaHa anapaTHo, 4acTuHa - nporpamHo. Bce
nporpaMHe 3abe3neyeHHs, ke (OpMye apXiTeKTypy, 3alimTe B MOCTIAHOMY MPUCTPOI, WO 3anam'siToBye, i
KopucTyBa4yeBi HedocTynHe. HesanexHo Big TOro, sik peanisoBaHi eneMeHTW apXiTekTypu - anapaTtHo abo
NPOrpaMHO - KOPUCTYBa4y MOXe MpeAcTaBnsATA KOHTporep sik BUPiO, B SIKOMY BCi eNeMeHTU pearnbHO iCHYIOTb y
BUINAAi OKpeMUX BY3niB.

[o cknagy apxiTeKTypw KOHTporiepa BXoauTb (ame. puc. 2.1):

* anapaTypa BBOAYy-BMBOAY iHdopMaLii (6a3oBoi mogeni i MogyniB po3LIMPEHHS);
* anapaTypa onepaTUBHOro KepyBaHHS | HanawTyBaHHS;

* anapaTypa iHTepdeNnCcHOro kaHany;

* oyHKLUiOHanbHi 6roku;

* BibnioTeka yHKUiOHaNbHMX OMOKIB.

. RS-485
EBnok i | Bnok 7 i
ONEpaTMEHDTD || inteppedcsoro P I

HEPYESHHA i KaHany y
Enok : Eifiniotexa
EECOY : AYHELOHINEHKY [ i Baok
inpopmanii Gnokie — EMEDOY i
e L infopmauii
All-AM i ;
[ A i BE— || a0 :
- e 3 : . A,
oi-DI3 "'1 ) F" i 1 g
5 A / =  0otoos
JR. I B, - ML - ."ll (Ll .. i _5_-
I ks H H
! | dyukyionanoni _HT ; /
Gnokwn _—

PucyHok 2.1 - Apximekmypa koHmpornepa MIK-52
2.1.2 3oBHiWHi curHanu i anapatypa BBoay-BuBoay

KoHTponep po3paxoBaHuii Ha NpMNOM i Buaady ABOX BUAIB CUrHanIB:
* aHaroroBux;
* OVCKPETHMUX.
dopmyBaHHSA IMNYNbCHUX CUrHarmiB Ha BUXOAi IMMYNbCHOIO PErynsitopa BUKOHYETbCS MPOrpamHo, i Ui
CUrHanu HagxoAsiTb Ha BUKOHABYi MexaHi3Mu Yyepe3 OMCKPEeTHI Buxoam KoHTporiepa. AnapaTypa Beoay(BxigHi YCO)
nepeTBOPHOE aHaNoroBi M AUCKPETHI CUrHamnu, Wo HaaxoaaTb Ha BXig KOHTponepa, B umdposy dopMy. Anapartypa
BuBoAy (BuxigHi YCO) 3aifcHIOE 3BOPOTHE NEPETBOPEHHS.
30BHILWHI KOMa MigKno4YalTbCa OO0 KOHTponepa vepes3 30BHILWHIN po3'eM i po3'emMn ANs MiOKMOYEHHS Kin
BBOAY-BMBOAY.
Bci aHanorosi 1 AMCKpeTHI BXOAW i BUXOAWM KOHTpoOnepa MOBHICTIO YHiBepcarnbHi B TaKOMy CEHCi, WO B
MoYyaTKOBOMY CTaHi BOHW He «npuvB'a3aHi» 00 Oyab-akmx (OYHKUiIA KOHTporepa. Taka npuB'Aska 34iMCHIOETLCS
KOpucTyBayeM i peanisyeTbCs B MPOLECi NporpamyBaHHS.

2.1.3 Anapartypa onepaTUBHOro KepyBaHHs1 i HanawTyBaHHA

AnapaTtypa onepaTuBHOrO KepyBaHHsl (NUUbOBa MaHenb) po3paxoBaHa Ha onepaTtopa-TexHorora i
onepaTtopa-Hanag4vka. JlnuboBa naHenb Mae Habip knagil, CBITNOAIOAHNX | LM POBUX iHAMKATOPIB, 3a 4OMNOMOrOH
SIKMX onepaTop-TEXHOSOTN «BeAe» TEXHOMOTYHUIA MPOLIEC: KOHTPOIKOE MOro NapamMeTpu, 3MiHIOE PEXMMU KEPYBaHHS,
3MiHIOE YCTaBKMW, NMyCKae, 3yMUHSIE | cKnaae nporpamy i T. 4.

3a gonomoro NULBLOBOI NaHeni MoXHa NporpaMyBaTu KOHTPONep Ta 34iNCHIOBATUM HanalTyBaHHsSi MOro
napameTpiB, @ TaKOX KOHTPOJOBATM 3HAYEHHS 3MIHHUX Y BHYTPILLIHIX TOYKaX CTPYKTYpW.

Y 3aranbHOMYy BWUIMSAi NUUBOBY MaHenb (NynbT HanalTyBaHHSA) MOXHa po3rnsgatv sk iHTepdeinc 3
TIOANHOLO.
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/0 MmicrOoLuL 2 ®PyHKUiOHamNbHI MOXINMBOCTI

2.1.4 Anapatypa iHTepchercHOro KaHany

Y KoHTponepi € iHTepdencHUn kaHan nocnigoBHOro 3B'A3ky. Llen kaHan mae npuimad-nepepasad, Lo
nepeTBOPIOE BXiAHWI MOTIK NOCnigoBHUX OIT iHbopMmaLii B umdpoBy iHdopmauito, npegcrasneHy y Burnagi 6antis
(To6TO NepeTBOPIOE NOCNIAOBHUI KOA, B NapanenbHuiA), a TakoX 3A4iINCHI0E 3BOPOTHE NEPETBOPEHHS.

MpuiHATI | NnepedaHi NOBIAOMNEHHSA XOd i € LudpoBUMK, ane BOHWM MOXYTb «MpeacTaBnaTuy Oyab-ski
curHanu, siki 06pobnaTECA KOHTPOMIEPOM: aHarnoroBi, TMMYacoBi, YACNOBI i T.4.

Bci curHanu nepepatotbesa Yepes iHTepdenc NocnigoBHO, ane WBKAKICTb IX nepefadi 4OCUMTb Benvka ans
Toro, Wob Ans npoueciB BENWKOI i cepeaHbOi WBMAKoAii MoXHa Oyno BBaXkaTw, WO BCi cUrHanm nepeparTbes
OfiHOYacHo.

2.2 dyHKuioHanbHi 6nokoBi aiarpamu (FBD)
2.2.1 ®dyHKUioHanbHi 6noku

Y noyaTkoBOMY CTaHi pyHKUiOHaNbHI 6nokM BigCyTHI, | Hisiki dyHKUiT No 06pobui curHanis KOHTPONEpPoM He
BUKOHYIOTbCSI.

PeanizoBaHi nporpamHo dyHKLUiOHanbHi 6okM yTBOPOIOTL 06MacTb kKepyBaHHS KOHTporepa.

®yHKUioHanbHUI 6ok € enemeHTapHo naHko FBD-nporpam.

Cunctema nporpamyBaHHSA pearnizoBaHa BiAnoBigHO A0 BUMOr ctanHAapTy MikHapoaHoi EnekTpoTexHivHoi
Kowmicii (MEK) IEC 1131-3 i npu3HadyeHa ans po3pobku nporpamHoro 3abesneuveHHsi, npuaHayeHoro ans 36opy
OaHUX | KepyBaHHSA TEXHOMOrYHUMU NpoLecamm, BUKOHYBaHUMUM Ha NPOrpaMoBaHUX KOHTponepax.

B AkocTi MoBM nporpamyBaHHSA B CMCTEMi peanisoBaHO MOBY (pyHKLiOHanbHMX 6nokosux giarpam Function
Block Diagram (FBD), wo Hagae kopucTyBayveBi MexaHiaM 06'eKTHOro BidyanbHOro NporpaMyBaHHS.

2.2.2 bibnioTeka (pyHKUiOHanbHUX 6NOKIB

KoHTponep mictute Benuky OibnioTeky dyHKuUioHanbHMX GMOKiB, OOCTaTHO Anst Toro, wob BupilyBaTu
MOPIBHAHO CKNagHi 3aBAaHHA aBTOMATUMYHOrO  PEryrioBaHHA Ta  JOMKO-NporpamMHoOro  KepyBaHHs.  Kpim
dyHKLUiOHanbHMX 6MnoKiB aBTOMaTUYHOMO peryrnioBaHHA Ta fOoriKo-NporpaMHOro KepyeaHHs B 6ibnioTeui € Benvkui
Habip dyHKUioHanbHUX 6MOKIB, WO BUKOHYHOTb AUHAMIYHI, CTATWM4YHI, MaTeMaTWyHi, NOriYHi Ta aHanoro-AWCKPETHI
NepeTBOPEHHSI CUrHaniB.

YacTtnHa 6ibnioTeyHnx gyHKUiOHanbHMX OMOKIB BMKOHyE OCOGNMBE 3aBAaHHA: BOHA MOB'A3ye anapartypy
KOHTpOriepa 3 OCHOBHOI Macoto pyHKLioHanbHMX 6nokiB. [1o uux «3B'Aa3k0BMX» (PYHKLIOHAmNbHMUX GIIOKIB BiAHOCATD:

* (byHKUiOHanbLHI 6r1oKM BBOAY i BUBOAY aHAMNOroBWX i QUCKPETHUX CUrHaniB,
* (byHKUiOHanbHI 6rnoku o6cnyroByBaHHA NULKLOBIV NaHern,
* (byHKUiOHanbLHI 6r1oKM NpuroMy i nepegadi curHanis Yepes iHTepdencHUN kaHar.

AnapatHi enemMeHTU CTPYKTypu KOHTponepa (BxigHi Ta BuxigHi YCO, nuuboBa naHenb, iHTepdencHun
KaHan) novMHalTb BUMKOHYBATU CBOI (OyHKUil nuvwe nicng Toro, fk OyayTe BuKOpucTaHi Oyab-ski BignosigHi
dyHKLiOHanbHi 6noku.

Binbw poknagHo 6ibnioteka i onuc dyHKUiOHanbHMX OnOKIB npeacTaBrneHi B HacTaHOBI
TMPMK.421457.005 PE2.

2.3 3aranbHi BNnacTmBocTi hyHKUioHanbHUX 6nokiB
2.3.1 Bxoau-Bnxoam i napameTpu PyHKLiOHanbLHUX 6nokiB

Y 3aranbHOMy Bunagky yHKUiOHanbHWA GMOK Mae CBOi BXOOW, BWXOAW, NapamMeTpu HanawTyBaHHS i
dyHKLiOHanbLHe S4po.

®yHKUiOHanNnbHUM OnoK - ue rpadiyHe 300paxeHHs BUKIUKY OAHIiel 3 dyHKUin. padiyHO KoxXeH
dyHKLiOHanbHMI Brnok MOXHa nogaTtn y BUMMsSAi NPSMOKYTHMKA (OMB. pyc. 2.2), BCcepeauHi SKOro € Nno3HayeHHs
dyHKLIi, AKy BUKOHYe Grnok. Bxogun cyHKuUioHansHOro 6roky 3'eQHy0TbCs 3B'd3kaMu 3 iHWMMK 6nokamu. OgmH abo
Kinbka gyHKUioHanbHUX 6nokiB 3'egHaHi 3B'A3kamy Mixk coboto, yTBOPHOKOTL Nporpamy Ha mosi FBD.

®yHKUiOHaNbHKMM Griokam B Nporpami KopucTyBaya NpUCBOKKTHECS NOPAAKOBI HOMepHU, SKi ineHTUIKyTb
6rOK B CUCTEMI, @ TAKOX BU3HAYalOTb YEProBICTb BUKOHAHHS GIOKIB B Nporpami.

[ani no TekCTy HacTaHOBM LLIOAO eKCnIlyaTyBaHHA BUKOPUCTOBYETBLCSA €4MHA CUCTEMA YMOBHMX MO3HAY€Hb
dyHKLiOHanbHMX 6MoKiB (MOpPsSAKOBUX HOMEPIB, TVNIB, MoaMdikaTopa) B nporpami Kopuctysaya:

08-SUMM (13) -04, pe:
08 - nopsigkoBUii HoMep (hyHKLiOHaNLHOro 610Ky B Nporpami KOpUcTyBaua,
SUMM (13) - ymoBHe nosHa4eHHst Tuny (pyHkLii 6noky) Ta 6ibniote4yHuin Homep 6noky,
04 - moamdikaTop KiNbKOCTi BXOAIB (YMCMNO BXOAIB)
(BkasyeTbcsa Anst pyHKUioHanNbHMX OMoKiB, B SKMX € MoandikaTop,
i He BKa3dyeTbCs Ansa 6nokis, B AKMX MoandikaTop BioCyTHIN).

KoxeH 6ok B 3anexHoCTi Bif BMKOHYBaHOI HUM (pyHKLii Mae MeBHy KinbKiCTb BXoAiB i BuxoadiB. Bxoau
3aBXAW po3TallOBaHi 3niBa, a BUXOAM - Cnpasa.
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YMOBHE NOZHAHYEHHA BifnioTe4Hmni Homep MNopRAKOEHHA HOMER
PyHELT BoKy: Gnowy igeHTHikYE Gnoky B nporpami
"CYMATOP" Wore THN KOpHLTYESNA
Mogwdikarop pozmipy ---'“"--______L .‘-.x /
N SUMM{13) 11" ewia
cymaTop _ et o offzet=4.6 :_,;
i 2 gaini=2.8
Baxogm 4:'-;_“___ NP2 02 3.;;.‘-2‘:’5.'-.,‘&
- T INPD 03 o
Eazoeuil agpec —_— 4 gain=0.63 Homepw,
perictpoeoi ofaacTi NP4 04(05 goind =004 — HARMEHYEIHHA |
ECTEHOENOETEOR NPH IHEHEHHR N3PAMETRIE
NporpaMyeEaHHI Ginowy

PucyHok 2.2 - ®yHkyioHansHuUl 6510k cymamopa

MapameTpu HanawTyBaHHA (PYHKUiOHanNbHOro GNOKy 324aloTb Pi3Hi BNacTUBOCTI, Hampuknag, Homep
BXiAHOro curHany, koedilieHT MOCUMNEHHs, MacluTabHMI koedpilieHT, 3MilLleHHs1 curHany, nocTilHa Yacy ginbTpa,
MakcumarnbHi i MiHiManbHi Mexi 3MiH1 6yab-akoro napameTpa i T.n.

B pesynbTaTi BUKOHaHHSA (OyHKUiOHanbHUM GnokoM BiAnoBiAHOT dyHKUii Ha Moro Bmxogax OpMyTbCs
CUrHanu, siki BU3Ha4atoTbCsl CTAHOM BXiAHUX CUrHanNIB i HACTPOKOBAHUX NapamMeTpiB.

Mig 6a3oBot0 apgpecot peecTpoBoi Nnam'aTi Tpeba po3ymiTM nam'aTb, BUAINEHY Mid KOXHY BMACTMBICTb
dyHKUioOHanbHUX 6nokie. Hanpuknag, dyHkuioHansHuin 6nok SUMM (13), 306paxeHnii Ha puUCyHKy 2.2, 3animae
komipkn nam'ati 01,02 ... 05. Akwo B nporpami € e OAMH iBEHTUYHMIA BNOK, sSIK 306paXKeHnn Ha PUCYHKY 2.2 i Moro
NopsaKOBUIA HOMEP 2, TO BXe MOro BNnacTMBOCTi OyayTb 3anmati komipkm 3 06 no 10 i T a. briokn 6e3 BnactmeocTen
He BHOCATbLCS B PEECTPOBY 00NacThb.

Tak, Hanpuknag, Ha puc.2.2, Ha BXxig cymaTopa HagxoauTb 4 curHanu. Lli curHanu nigcymoBytoTbCcs 3
ypaxyBaHHAM BignoBigHUX MaclWTabHMX KoediuieHTiB, $Ki BKasaHi B MNapameTpax, AOAAETbCA 3MILLEHHs i
pPe3ynbTYUNA CUrHaN HaaXoanUTb Ha BUXIO PYHKUIOHANBLHOIo 6110Ky.

Takum 4nHOM, Ha BuXOAi (PYHKUiOHanNbLHOro 6moky cymartopa (GOpMYETbCH CurHan, SKUA 3anexuTb Bid
BXiOHMX CUWrHamiB i BCTa@HOBMEHMX MNapameTpiB i ANns npuknagy Ha puc. 2.2 mMoxe OyTu npeacrtaBneHumn
MaTeEMaTUYHOI 3aNEeXHICTIO:

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

Yucno Bxoais i BUxodiB yHKUiOHanNbLHOro 6roky He ikcoBaHe i BU3Ha4YaeTbCs BUAOM (DYHKLiOHaNbLHOro
6rnoky. Hi B ogHomy dyHKuioHanbHoMy 6noui yncno BXO[MIB He nepesumwye 12, yncno BUMXOAIB Takox He
nepesuye 12.

B okpemomy Bunagky dyHkuioHanbHui 6nok mMoxe He mMaTu BxoAiB abo Buxoais. Buwe wvwnoca npo
JocTynHi abo €BHI Bxogn i Buxogu dyHKUioHanbHoro 6noky, TO6TO Ti BXOAM-BUXOAW, SKi MOXHA BibHO
KOHMirypyBaTtu - nigkmiovaTy 4o iHWKX dyHKLioHanbHUX 6Mokis.

Oeski dyHKuioHanbHi 6nokn mMaTb HedBHI Bxoau i (abo) Buxoam, mMalTb cneuianbHe NMPU3HAYeHHs i He
OOCTYnHi  AnA  KoHdpirypyBaHHa. [o Takmx dyHKUiOHanbHMX OroKiB  BiQHOCWUTBCA BCS  rpyna  3B'A3KOBMX
dyHKLUiOHanNbHMX OnokiB:  dyHKUioHanbHI  6nokM  BBOOY-BMBOAY, yHKUiOHanNbHI  6noku npuiiomy-nepenadi,
dyHKLiOHanbHi 6NokK  OMepaTUBHOrO KepyBaHHs, (yHKUiOHanbHi Ornokn KOpuCTyBaubKOi MaHeni iHaukauii i
KepyBaHHs1.

SAK TiNbku OAWH 3 TakuMx YHKLIOHaANbHNX OMOKIB BMKOPUCTOBYETLCH, MOrO HesBHI Bxoau i (abo) Buxoau
aBTOMAaTMYHO 3'€4HYIOTBECA 3 anapaTypoto, 06CnyroByBaTh AKy MOBMHEH AaHWIA pyHKLUiOHaNbHMIA 61okK.

Hanpwvknag, sk Tinbku 6yae BUKopycTaHuin PyHKLiOHanbHWMM 610K aHanoroBoro BBOAY, HESIBHI BXOAW LbOro
dyHKLioHanbHoro 6rnoky aBTomaTuyHo 3'egHatoTeca 3 AT BignosigHoro kaHany, wo obpobnsawTb curHanmu. A Ha
BMXO4ax Upboro gyHKUioHanbHoro 6noky 6yayTe copmoBaHi 3aranbHOAOCTYMHI CUrHamu, ekBiBaneHTHi curHanam,
LLIO HAOXOAATb Ha aHanorosi BXoau KOHTporepa.

Tomy, sKWo Ha Bxig 6yab-sKoro yHKLUioHanbHoro 6roky noTpibHO nogaTu aHanoroBun curHan, Len Bxia
npu nporpamyBaHHi cnig  3'egHaTv 3 BignoBigHUM BuxodoM (MacwTaboBaHvM abo HemaclwTaboBaHWM)
dyHKLioHanbHoro 6roky aHanorosoro Beogy AIN (puc. 2.3).

AIN(05) 1
& =1.

Homep kanany - ul YPE=D. o1 dEse

aHENOroEOrD EXOOY RFLT=0u00:00.1

ALY ElAS=0.

(AL 5 DT h=100, 0] At Macwraboeanni
& QUT.I=0. , SHENOTOEMH CHIHENA
7 MAX=30 03] dnin S/

HereHu# exig, BAIN=0. Vs

cursan 2 AL A I:EE:- 04| OUT SCAL

NepWors KaHan

P \Ir » HIN_L=0. oslour . Hewmacwraboeawwi

12 FY'=0. — FHANOTOEHA CHIHEN

PucyHok 2.3 - @yHKyioHanbHUl 6510k aHarno208020 8800y 3 HESIBHUMU 8x00amu
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HesiBHi Bxoam i BUxoam Ha rpadivHmnx cxemax yHkuioHanbH1x 6nokie He BigobpaxatoTbes.

Bci Bxogn i napameTpu dyHKUiOHanbHOro 6roky MarTb HackpisHy Hymepauito Big 1 go 98. Buxogum
yHKUIOHaNbHOro 610Ky TakoX HYMepYTbCA ABO3HAYHO AeCATKOBOI Lmdpoto Big 1 go 98.

Akwo napameTpn dyHKUiOHanNbHOro 6noky € noB'A3aHMMKM NapameTpamu, TO6TO MigknovYeHnMn 4o 6yab-
AKMX BUXOAIB iHLWMX BrIOKiB, TO iX HyMepaLisi 34INCHIOETECS 3i 3MILLEHHSAM, PIBHUM MakcvMaribHOMY HOMepy BXoay.

Y KOXHOMY KOHKpeTHOMY dyHKUioHansHoMmy 6noui uncno BxogiB i (abo) Buxogis Moxe OyT MeHLwwe
3a3Ha4eHOro MakCUMarnbHOro 3Ha4YEHHS.

2.3.2 PeKBi3nTH (pyHKULiOHanbLHUX GNnokiB

Y 3aranbHomMy Bunagky 6ibnioteuHuii pyHkUioHanbHU 610K Mae Taki PeKBi3nTy:
* 6ibnioTe4Hnt Homep, Lo BianoBigae HoOMepy BMKOHYBaHOI OYHKLIiT;

» 6a3oBa agpeca peecTpoBoi 0bnacTi napameTpiB;

* MoandikaTop Po3Mipy, SIKUA BU3HAYaE, Hanpuknag, KinbkicTe Bxoais 6moky i T.M.

BibnioteyHM Homep sBnNsie COGOK [BO3HAYHY AECHATKOBY UMAPY i € OCHOBHMM MapameTpoM, Lo
XapakTepu3ye BNacTUBOCTI (PyHKUiOHaNbLHOro 6rioky.

Y 6ibnioTeui KOHTponepa Hemae >XOAHOro (yHKLUioHanbHOro Gnoky, skui He maB 6M Homepa, ane B
nianasoHi yncen Big 00 oo 98 € Homepw, sSIKMM He BignoBiaae XoaeH 3 HasiBHUX TUNIB pyHKUioOHanbHMX 6nokis. Taki
HOMEPWU Ha3MBalOTbCA «MOPOXHIMU» | UMM HOMEpaM YMOBHO MOXHA MOCTaBUTM Y BIOMOBIOHICTb MOHATTS
«MOPOXHBLOro» PyHKUiOHaNbHOro 6roKy. «IMopoxHiNy yHKUiIOHaNbHWUIA BNOK He Mae BXOAiB-BUXOAIB, Hisikoi poboTu
He BUKOHYE i He BnnuBae Ha poboTy iHWKUX dyHKLiOHanbHWX Bnokis, ane B nam'aTi 3aimae nNeBHe Micle i BUMarae
Oesikoro (HeBenuKoro) Yyacy Ha obCnyroByBaHHs!.

3asBuyan MmogudikaTop 3a4a€e 4MCNO OOHOTMMHMX BXOAiB abo onepaudin, siKi MOXe BMKOHYBaTW OOWH
dyHKUioHanbHM 6nok. Moaudikatop po3mipy TakoX 3aga€ A04ATKOBI BMAacTUBOCTI (PYHKLiOHANbHOro Grioky.
Hanpwvknag, B cymatopi mogudpikatop po3mipy 3agae uncno BXO[IB, ski cymyoTbes, a B nporpamHOMy 3agasadi -
YMCNO AINSHOK Nporpamu i T. .

MopaudikaTop po3mipy (kinbKocTi BxofiB) BCTaHOBMIOETLCHA Ha PIBHI 2 nporpamyBaHHs dhyHKLiOHaNbHMX
6rokis.

Psaa dyHkuioHanbHMX 6nokiB (Hanpuknag, iHTerpyBaHHsa, MHOXEHHS i T. .) moandikaTopa He Mae.

®yHKUiOHaMNbHI 6rIOKM OAHOrO TUMY 3 OOHUM | TUM X HOMEPOM (PYHKLUIl, SKi BUKOPUCTOBYIOTHCA B Pi3HMX
6rokax, MOXyTb MaTu iHAMBIAyanbHUIN MOANMIKATOP B KOXXHOMY DYHKLiOHanbLHOMY 6riou;.

HasBHicTb MogucpikaTopa iCTOTHO PO3LLIMPIE MOXIMBOCTI (PyHKUioHanbHUX 6nokie. Hanpwvknag, npu
BMKOPUCTaHHi hyHKUioHanbHoro 6noky 6arato BxogoBoro «l», oguH 6ok Moxe mMaTu YOTUpW BXOAM, @ B iHLIOMY
BMNagKy Tpu - AMB. NpuKnag Ha puc. 2.4.

$yHELioHaNEHUA Baok
"Bararocexogoee 1",
MogudikaTop posmipy - "4"

]
AN 02
— 04) $aT
p=-
i 4
TyHELioHaNBHMA Baok
"Bararoexogoee 1",
mogudikaTop pozmipy - "3"
an
“aig. OR o1 | dom
PR

PucyHok 2.4 - Bnnue moducbikamopa po3mipy

BasoBa agpeca peecTpoBoi o6nacTi napameTpiB. [apameTpu KOXHOro OYHKLiOHaNbHOrO 610Ky MOBUHHI
po3MiLLyBaTUCHA B PEECTPOBOI 06NacTi oguH 3a ofgHWM, MO nopsaky, noynHaoum 3 agpecu 0000 , 3a3HayeHin y
BiAMOBIAHOMY pPEKBI3WTI (PyHKLiOHanbHOro Groky. Tob6To 6a3oBa agpeca (OyHKUiOHanbHOro GroKy - Le Homep
KOMIpKM peecTpoBOi obnacTi nam'siTi KOHTponepa, B SKii MOBMHEH PO3MillyBaTUCS Mepni napameTp LbOoro
dyHKuioHanbHoro Gnoky. bBasoBa apgpeca peectpoBoi obnacti napameTpiB  PyHKUiOHanbHOro  6GMoky
HanawToByeETbCS KopucTyBadyeM B pexuMi NMPOMPAMYBAHHA Ha piBHI kOHirypyBaHHSA ¢pyHKUIOHANbHOro Grioky
(piBHi Ne2).

2.3.3 MNporpamyBaHHA ¢hyHKLiOHaNbHMMMN 6riokamum

Mpu nporpamyBaHHi yHKUiOHaNbHMMKW 6riokamu B GinbLLIOCTI BUNAAKIB Ail0Tb NpaBuna:

* pyHKLUiOHaNbHUM 610KaM NPUCBOKKTLCA NOPAAKOBI HOMEPU, SIKi IEHTUIKYOTb BMOK B CUCTEMI, @ TaKoX
BM3HA4aloTb YEProBiCTb BUKOHaHHSA GNOKiB B Nporpami;

* oyHKLiOHanbHOMY 610Ky MOXe ByTn NPUCBOEHO ByAb-NOPSOKOBMIA HOMED;

* B OHIV nporpamMi oyHKUiOHanbHi 6GyTOKM OAHOTO | TOro X TUMY MOXHa BUKOPUCTOBYBaTW Garatopasoso;

* He MOXe BYTU BiNbHUX (HENIOKMOYEHUX) BXOAIB PYHKLLIOHANbLHOro GrokKy;

* [IONYCKaloTbCS 3B'A3KN BXOAIB i BMXOAiB Oyab-sIKOro Tuny, TOMYy LLO NMEPETBOPEHHS TUMIB 34INCHIOETLCS
aBTOMaTU4YHO.
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3 uMX NpaBwIn € Taki BUHSITKU:

e AN Aeskmx dyHKUioHanbHUX OrokiB € oOMeXeHHA Ha KpaTHICTb iX 3aCTOCyBaHHSi B MeXax OfHOro
KOHTporepa. Tak, yHKUioHanbHMI 610K aHanoroBoro BBOAY MOXHa BMKOPUCTOBYBATM JIMLLE CTiMbKX pasiB, CKiNbku
€ aHasoroBMx BXOAiB, MOrO MOBTOPHE 3acTOCYBaHHS No3baBrieHe ceHcy. AHamnoriyHi oOMexeHHs (3 aHanoriYHMx
NPUYUH) MatoTb iHLWI dyHKLiOHanbHI 6r1oku BBOAY-BMBOAY iHpopMaLlii.

2.3.4 MNporpamHa mogenb (pyHKLiOHaNbHOro 610Ky

MporpamHa mogenkb yHKLioHanLHoro 610Ky npeacTaBneHa Ha puc. 2.5.

Mogugikarop
poEaipy

PykkUin Broky Fune_Bloek (xx)-m NN
INF1 o MNapameTpo
— Gnoka:
NPz |0z ol 01| ouT
me3 |oa| 02
NP4 |04
Y
Mporpamosadi perictpu: MNapamerpu
. (napameTpu Gnoky) Bnoky
Bazoend agpec ™
nepworo Gnoky ird
Bazoeqd agpec
— [T
HacTynHoro Gaowy ¥y

PucyHok 2.5 - lpoepamHa modesib (hyHKUiOHanbH020 610Ky

2.4 MoxnuBOCTi KOHpirypyBaHHs
2.4.1 3aBaaHHA KOHirypyBaHHs

Y npoueci KOHMirypyBaHHA ANA KOXHOrO BXOAY KOXHOro pyHKUioHanbHoro 6noky 3agaeTbCa mxepeno
curHany (TyT i gani MalTbCa Ha yBasi TiNbKu ABHI BXxoay i BUXoam dyHKUioHanbHuX 6nokiB, HeABHI BXoAW i BUXOAM
MatoTb (PikCoBaHy «NPUNUCKY» i KOHIrypyBaHHSA He NignaraoTb). Bei MOXIMBOCTI KOHirypyBaHHA ogHaKoBI SK And
BXOAIB, Tak i Ang napameTpis, TOMy B NOA4anbLLOMY M HAMU HE pOBUTLCS BigMIHHOCTI.

He moxe 6yTu BinbHUX (HENiAKMOYeHUX) BXOAIB (PyHKLiOHANbLHOro 6rioky.

CvrHanu, Wwo nogalTbCa Ha BXoAW, HaaXoaaTb 3 BUXOAiB (PyHKUioOHanbHWMX 6nokis. MNpu KoHdIrypyBaHHs
ONs BX0oAiB 3a4aeTbCa HOMeP PYHKLOHanbHOro 610Ky | HoMep BUXoay, A0 SKOro MiAKNYaeTbCa AaHUA BXia.

3a3HayeHi KoHirypauinHi MOXNMBOCTI A03BONSAI0Tb OyayBaTy Kepyrodi CTPYKTYpW HaMpi3HOMAaHITHILLIMX
KOHdirypauin. Tak, 3B'a3ku BXxoAiB 3 BuxoAaMu yHKLUiOHanbHMX OnokiB [A03BOMSAOTbL BUKOHYBATU  CKIagHy
anropuTtmidHy obpobky curHanis. Hanpuknag, noTtpibHo 3B'a3atu 12-y BnactuBicTb (3aBmaHHA [I0-perynsatopa) 3
OpyruMm aHarnorosuMm BxogoM. [ns uporo Ha 3 piBHI (MporpamyBaHHSA 3B'A3KiB) NOTPIOHO BMOpaTK HOMeEp i BuXia
6roKy, SiKMi NOTPiGHO 3B'A3aTV - B HalWOMy Bunagky 4-n Buxig 2-ro 6mnoky, - nicns uporo BubpaTtn Homep Groky,
BMacTUBICTb SKOro MNOTPiOHO 3B's3aTtv (B gaHomy Bunagky 3- 6nok) i Homep, skui QOPMYETbCA AK HOMEpP
BNacCTUBOCTI, sIka MOBUHHA OyTK YiTKOK + BCi BXOAM AAHOrO OyHKUIOHabHOro 610Ky .
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PucyHok 2.6 - 38'a3Hi napamempu

AHarnoriyHuni 3B's30K napameTpiB yHKUIOHANbHUX GOKIB LO3BOMSE BMKOHATU aBTOMAaTUYHYy 3MiHY Oyab-
SIKOTO NapameTpa HanawTyBaHHS (aBTOHaNaLWTyBaHHS).

2.4.1.1 IuBepcia curHanis

Po3LwmpeHHo yHKLiOHANbHUX MOXITMBOCTEN CNYXXWTb LUE 04HA MOXIUBICTb - CUrHan Ha Oyab-Akomy BXOAi

npv HeobXigHOCTi MOXHa iHBEPTYBATW.

BukopnCTOBYETLCS TiNbKM NSt AUCKPETHUX CUrHanIB i no3HadYae 3miHy ctaHy (3amiHy 1 Ha 0 i 0 Ha 1) ous.

puc. 2.4, 2.7.

MoXnMBICTb iHBEpTyBaHHSI [O3BOMSIE YNPaBNsTY iHBEPTOBaHUM CUrHanomM, 3anyckati abo ckugatv TanmMep

He nepeaHiM, a 3agHiM ppoHTOM curHany i T. [.
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2.4.2 NMpaBuna KoHpirypyBaHHs

MoXXNMBOCTI KOHQIrypyBaHHsI He 3anexaTtb Big (yHKUioHanbHOro Orfoky i BM3Ha4alTbCA HACTYMHUMU
npasunamu (puc. 2.7):

* He moxe ByTu BinbHMX (HeNigKnioYeHrx) BXOAIB (PYHKLiIOHaNeHOro 60oky.

* Byab-AKuiA AMCKpeTHWI BXia pyHKUiOHaNbHOro 610Ky MOXHa iHBepTyBaTu (B MOYaTKOBOMY CTaHi iHBepCis
BiACYTHS).

 [o Oyab-skoro Bxody Oyab-AKoro dpyHKUiOHaNbHOro 6noky MoXHa NigKMoYUTM  crnelianbHui
dyHKUiOHaNbHUIA BNOK, KM 3a4ae curHan y BUrnsadi 3Ha4eHHs (KOHCTaHTU abo koedilieHTa).

* Buxoam yHKUiOHanbHOro 610Ky MOXyTb 3anvaTtncs BinbHUMM (HENIOKMI0YEHNMM).

Ha puc. 2.7 npeactaBneHnn npuknag KoHMirypyBaHHS.
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€OvHa cuctemMa YMOBHWMX MO3HaveHb (YHKUiOHanbHMX OnokiB: iX NopsgKkoBMX HOMEpPIB Yy nporpami
KopucTyBaya, nosHavyeHHs Tuny (pyHkuii 6rnoky) Ta 6ibnioTeyHMn Homep BroKy, a TakoX 3HayYeHHs MoamdikaTopa
po3mipy (KinbKOCTi BXOAiB) HaBOAMTLCA B po3gini 2.3.1.

PucyHok 2.7 - lMpuknad KoHgiaypysaHHsI

Ha pwuc. 2.7 npeacrtaBneHi pisHi npuknagn i BapiaHTu KOHirypyBaHHs:

1) nokasaHo 3B'A30K (yHKUioHanbHOro 6noky 6arato Bxogosoro «I» 5-MULTI_AND (20) -03 Ta
dyHKuUioHanbHoro 6rnoky anckpetHoro Bxoay 01-DIN (06). [ns yTBOpeHHs 3B'A3Ky 3 MM, Ha PiBHi KOHIrypyBaHHS,
Bxig 01 dpyHkuioHanbHoro 6noky 5-MULTI_AND (20) -03 nigkntoyaetses go suxoay 01 dyHkuioHansHoro 6noky 01-
DIN (06).

2) nokasaHuWi BapiaHT KOHQirypawii, npy sKOMy [Ba 30BHILLHIX BXiAHUX OWUCKPETHUX CUrHanmu i OauvH
KoediuieHT (B JaHOMy BUNaAKy porb koedilieHTa BUKOHYE MoriYHa 3MiHHa, BCTaHOBMNEHa (pyHKLioHanbHUM 6r10KkoM
4-dSET (83) obpobnstoTbes dyHKUioHansHUM 6nokom 6arato Bxogosoro noriyHoro «I» 5-MULTI_AND (20) - 03
BiANOBIAHO OO 3aneXHOCTi:

dOT = dIN1 & dIN2 & dIN3.

pe: dOT - pesynbtat 06pobku, dIN1, dIN2 - guckpeTHi curHanw, WO HagxoosaTb Ha Bxig KoHTpornepa, dIN3 -
KoediuieHT, SkMin npunmae 3HadeHHs 0 abo 1 i BCTAHOBMIOETLCA OMEpaTtopoM BpyyHy. [Ons MigKmoYeHHd [0
OVCKPETHNX BXOAiB KOHTpONepa BUKOPUCTOBYHOTLCHA (DYHKLiOHanbHi 6nokun BBogy auckpeTtHux curHanis 01-DIN (06) i
02-DIN (06). Bxogn 01 i 02 dpyHkuioHanbHoro 6noky 6arato Bxogosoro | 5-MULTI_AND (20) -03 nigkntoyatoTbca 4O
Buxogy 01 6roky 01-DIN (06) i Buxogy 01 dpyHkuioHaneHoro 6roky 02-DIN (06), a Bxig 03 dyHKUiOHansHOro 6mnoky
6arato Bxogosoro | 5-MULTI_AND ( 20) -03 nigkntoyaeTtecsa fo 6noky 4-dSET (83) ana 3agaHHsA NoriYHoi 3MiHHOI.

3) BuxigHun curHan dyHkuioHansHoro 6roky 6arato Bxogosoro | 5-MULTI_AND (20) -03 nogaeTbcs Ha 1-n
OVCKpPEeTHWUIA BUXif, KOHTpornepa, Ansa Yoro Ha Bxig 01 6noky amckpeTtHoro Buxogy 9-DOT (09) migkntouenun 01 Buxig
6roky 6arato Bxogosoro | 5-MULTI_AND (20 ) -03. CwurHan Ha Bxogi 01 dyHKuioHansHoro 610Ky OUCKPETHOro
Buxogy 9-DOT (09) iHBepTyeThCA.

4) Ha puc.2.7 nokasaHa iHBepcCis BXOAiB HACTYNHWX dyHKLiOHaNbHNX Orokis:
Bxig 02 i 03 6noky 5-MULTI_AND (20) -03, Bxig 02 6noky 6-TIMER (38), Bxig 02 6noky 7-OR (21), Bxig 01
6roky 9-DOT (09).
2.5 CurHanu i napameTpu

2.5.1 Tunu curHanie, napamMeTpiB i TUNN AaHUX

HesBaxatoum Ha Te, WO BXiOHi | BUXIigHI CUrHanu KoHTpornepa MoXyTb OyTu Tinbku ABOX BUAIB - aHAINOrosi i
OVCKPETHI, oyHKLiOHanbHi 6ok po3paxoBaHi Ha 06pOo6Ky piBHOMaHITHUX CUrHaniB.
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HasiBHicTb Oinbll pi3HOMaHITHMX curHanie noe'si3aHa 3 gBoMa obcTaBuMHamu. [lo-nepwe, B cknagi
6ibnioTtekn € dyHKUiOHanbHI 6roKkK, NOB'A3aHi 3 BiANIKOM peanbHOro Yacy (TanMepu, nporpamHi 3agasadi i 1. ) | 3
paxyHKkOM u4ucna nogii (niuvnbHukun). [lMo-gpyre, sk 3a3Havanocda B n. 2.3.1, napameTpu HanawTyBaHHS
dyHKUiOHanbHUX OrokiB 3a4aloTbCA 3a AOMOMOrOK CUrHaniB Ha MOro HanawToBaHWX BXodax, a napaMmeTpis
HanalUTyBaHHS ,3 TOYKM 30pY iX popmarTy, iCHye Benmka piBHOMaHITHICTb.

Y 1abn. 2.1 npegcraBneHWin NOBHUIA Nepenik curHanis, Wo obpobnsanTbes dyHKUiOHanbHUMK brokamu. Y
3B'A3KY 3 TUM, LLO NapaMeTpu HamnawTyBaHHA MOXYTb 3a4aBaTUCA aHarnoroBMMW curHanamu, ki HagxoaaTb Ha
HanalToBaHi BXOAM (hyHKUiOHanbHWX 6nokiB, B Tabnuui He pobuTtbecs BIAMIHHOCTI MiXX curHanamu i napameTpamu
HanawTyBaHHs. Y Tabn. 2.1 HaBe4eHO MakCUMarnbHWUI dianasoH 3MiHW cUrHanie. Y KOHKPETHOMY (byHKLiOHanbHoOMy
6roui uew gianasoH Moxe ByTU 0BMEXEHWIA.

Hanpwuknag, BuxigHuin curHan pyHKuUioHanbHoro 610Ky perynioBaHHs 0OMeXeHWI BCTaHOBMNEHUMU PiBHAMM
BOygoBaHoro obmexyBada abo, Hanpuknag, YMCNOBWIA CWUrHarm, WO XapakTepusye HOMep MNOTOYHOI AiNsHKM
nporpamu, obMexeHun napameTpom PyHKLioHarNbHOro 610Ky NporpaMHoOro 3adaBava, Lo 3afa€ KiNbKiCTb OiNsHOK, i
T.M.

Mepenik curHanis, Wo 06pobnsoTLCA PYHKLUiOHaNbHUMK Bokamu, BKIOYAE HACTYMNHI TUNW:

* aHanorosui (BMMIpoBaHi NnapameTpy, 3HaYEHHS1 aHanoroBMX BXOAiB-BUXOAIB, TEXHIYHI OOUHNLI,
KoeiuieHT, WBNAKICTL 3MiHW NnapameTpa i T.n.);

* OUCKPETHUN, iMNYIbCHUIA;

* YUCMIOBUN;

* TMUMYacoBuWI (yCTaBKa Yacy, TpMBanicTb iMMynbCy).

Y koHTponepi MIK-52 Bce onucaHe BuWLiEe Pi3HOMAHITTS TUMIB CUrHaniB i nNapameTpiB HanawTyBaHHSA
06CcnyroByeTbCs 3aranbHOMPUAHATAM HabopoM TUMIB AaHUX.

Mpu ubomy 3abesneyyeTbca NPoCTUn iHTepdenc 3 6azamm AaHUX iHWKWX MOB NPOrpamyBaHHs, WO cnpusie
YHidpikaUii i po3BWTKY NporpamMHoro 3abesneyeHHs KoHTponepa. Y tabnuvui 2.1 npegcraBneHun Habip TvniB AaHMX
MOB, AKi BUKOPUCTOBYIOTLCS NpuW peanidauii yHKUioHansHUX 6nokis.

Tabnuus 2.1 - Tunu daHux

. . Kinbkictb
. . R O6csAr 3anmaHoi
HaVIMeHyBaHHﬂ ™Y ,U,lanasoH 3MIHUN nam'siti BUKOPUCTOBYBaAHUX
pericTpiB
IuckpeTHa 0 abo 1 2 banTa 1 perictp
Llina ctaHgapTHa -32768... 32767 2 banTa 1 pericTp
Llina gosra -2147483648... 2147483647 4 G6avita 2 pericTpa
3 nnaBalyo0 KOMOIO -3,4x10 %8 . 3,4x10 *38 4 6anta 2 perictpa

* MNpumitka. [liana3oH 3MiHM TUNIB AaHMX Ha NMLbLOBIV NaHeni KOHTponepa obMeXeHWi BigNOBIOHO YMCnamm
Bia -9999 no 9999.

BignosigHicTe TMMIB gaHWX, TUNIB cUrHanie i napameTpiB HanawTyBaHHSA OYHKLiOHaNbHWX GrOKiB HaBeaeHO
B Tabnuui 2.2.

Tabnuys 2.2 - Bidnogidnicmb munie daHux, murig cueHarie i mapamempie HanawmyeaHHsI

CvrHanu i napameTpu HanawTyBaHHA P -
. . O3MipHiCcTb Tvunu gaHux
(hyHKLiOHaNbLHNX GNOKiIB
1 AHanorosui (BUMiptOBaHi napameTpu, % abo TEXHIYHI OANHWL 3 nnaeak4oro
3HaYeHHs aHanoroBmx BXoaiB-BMUXoaiB, KOMOO
TEXHIYHI oauHMLI, KoediLiEHT, WBUOKICTb
3MiHVM NapameTpa i T.n.)
2 OVCKPEeTHUI, iMNYbCHUI 0/1 Llina ctangapTtHa
3 Yucnosun - Llina ctangapTtHa
4 TuM4acoBoi (4ac, TpmBanicTb iMMNyrbCy) rOAVHU, XBUINMHW, CEKYHAMW, OECATI YacTku Llina poera
ceKyHa,
ang iHgukauii: 0 - 994 59m (0 - 3599999 - ans
3MiHVM NapameTpiB No Mepexi) * 1

* 1. Hanpuknad skujo € 3Ha4yeHHs1 Yacy Y4: MM: CC: [ (200uHu: xeunuHu: CeKyHOU: 4acmku CeKyHO), mo
3HauyeHHs uinozo 0oszozo X byde AopigHrosamu: X =[] + 10*CC + 600*MM + 36000 *Y4.

Po3amipHicTb aHanoroemx curHaniB i napameTpiB, a TakoX LUBMOKOCTI iX 3MiHM BU3HAYa€eTbCA B MPOLECI
KanibpyBaHHsi KOHTponepa i Mmoxe 6yTn 3agaHa abo y BigcoTkax, abo B TEXHIYHUX OOQNHULISIX.

Po3MipHicTb 4acoBux napameTpiB 3adaeTbCa Aiana3oHOM 4acy KOHKPETHOro (OyHKLiOHanbHOro 6roky
(rogmnun, xBUnuHYM abo XBUNWHW, CEKYHAM BiANOBIAHO).

B npoueci o6uMcrieHb 3HAYeHHs CuUrHamniB i MapameTpiB KOHTporepa aBTOMaTUYHO OOMEXYHThCS
AianaszoHOM 3MiHUM BigNOBIAHUX TUMIB OaHUX.

[Mpu KOHTPONI aHanoroBux cUrHanis B TEXHIYHUX OAMHULSAX Ha UMAPOBMX iHAMKATOpaXxX po3dinibHa 34aTHICTb
iHoukauii He nepesuwtye 0,001 ogmHuub (a6o 0,01%).

AHanoroBi curHanu ¢oOpMylTbCA Ha BUXOAi Takmx (pyHKUiOHanNbHMX GNOKIB, SK perynsitopu, cymatopw,
3apaBavi, iHTerpatopu i T. n. [Jo aHanoroBux curHanis BiOHOCATb Taki NapamMeTpu HanawTyBaHHS, K MeXi
cnpauboByBaHHS KOMMapaTtopa, piBeHb obmexeHHs i T. n. He guBnsuucb Ha Te, WO Ha aHanoroBMx BXOAax i
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BMXOJdax KOHTporiepa curHan 3miHioeTbes B AianasoHi 0-100%, Ha Buxogi dyHKUiOHanbHUX OMokiB aHamorosui
curHan Moxe 3MiHIBaTUCA B LUMPLUIOMY AianasoHi - B Aiana3oHi BignosigHMx Tvnis gaHux. Lle nossonsie, Hanpuknag,
cknagatu ABa uucna, KoxHe 3 skmx gopisHioe 90%, i Ha BMxoAi cymaTtopa OTpUMyBaTW NpaBUibHUIA pe3ynbTarT.
Akwo pesynbTat Oyab-AkuX 06YMCreHb BUABMAETLCA Oinblue BCTAHOBMEHOrO TWMy AaHWX, TO CUrHam Ha BUXOQi
dyHKUiOHaNbHOro 6510Ky 0BGMEXYETECH 3HAYEHHSIMU BiQMOBIAHOIO TUNY AaHMX.

TumuacoBi curHanu copmytoTbCA Ha BMXOAi TaWMepiB, MporpaMHuMX 3agasadiB, ogHoBibpaTopiB i T. M.
dyHKUiOHanbHUX 6rokiB. [JO TMMYacoBMX CUrHaniB BiAHOCSATLCHA Taki MapameTpy HanawTyBaHHs, K MOCTiMHI Yacy,
OOBXMWHA AiNAHKNW, Yac BUTPUMKM i T. N. Y KOHTpornepi nepegbayeHi HoTMpy po3MipHOCTI AN TMMYacOBKUX CUrHariB:
Oecati goni cekyHA, CeKyHAW, XBWUIMUHU i FOAMHHMK. KOHKpEeTHa PO3MIpHICTb BM3HAYaeTbCs BiAMOBIOHUM TUMOM
dyHKUiOHanbHOro 6roky (auB. Tabn. 2.2).

[nga TMMyacoBux curHanie MiHiMansHUM KPOK 3MiHW i YCTaHOBKM B AiNCHOCTI peanisyeTbCs, TiNbKN SKLWO Lien
KpOK BinbLue Yacy LMKy, 3 SKUM Npawtoe KOHTponep.

Yucnosi curHanu - Ue curHanu Ha Buxodi niynnbHUKa abo iHWmMX yHKUioHanbHUX Gnokax, poboTa sKux
noe'si3aHa 3 Bianikom nogin. Yncnosmmm MoxyTb ByTn i napameTpu HanawwTyBaHHs, HaNpYKnag, YACno Moxe 3agatu
rPaHN4YHe 3Ha4YEHHs cUrHany Ha BMBOAI NiYMnbHUKA, HOMepP eTany, A0 SKOro NOBMHHA NepenTy noriyHa nporpama i T.
M.

2 OyHKUiOHaNbHi MOXINNBOCTI

OuckpeTHi curHanu 3a3sunyan 06pobnATbCS NOrYHMMKU PyHKUIOHaNbHUMK 6riokamu i pyHKUioHaNbHUMK
6nokamu, NoB'A3aHUMM 3 NEPEMUKaHHAM curHanie. OgHak OUCKPETHUMM MOXYTb OyTV | napameTpy HanawTyBaHHS.
Hanpwvknag, OuckpeTHi curHanu B dyHKLioHanbHOMY 6roui 3aBAaHHS BU3HA4alTb, YM MOBMHHA BMKOHYBaTUCS
cTaTuyHe i guHamiyHe 6anaHcyBaHHs.

MacwTabHuin koedpilieHT - Le napameTp HanawTyBaHHS HU3KM PyHKUiOHaNbHUX OnokiB, Ae noTpibHe
maclwTabyBaHHa curHanis.Llen koedilieHT BMKOPUCTOBYETbCS B (PyHKLiOHaNbHMX OGrnokax aHanoroBoro BBOAY i
BMBOZY, NiACYMOBYBaHHS 3 MacluTabyBaHHAM i T. n. KoedilieHT nponopuinHOCTi BUKOPUCTOBYETLCA B OCHOBHOMY B
yHKUIOHaNbHUX Brokax perynoBaHHs.

LBnpkKicTb 3MiHM aHaNoroBUX CUrHamiB - Lie NapameTp HanawTyBaHHs, AKWUM 33a[a€e, Hanpuknag,
LWBMAKICTb 3MiHW NpU AMHaMiYHOMY GanaHcyBaHHIO abo 3agae OOMEXeHHS LWBMAOKOCTI B (OYHKLiOHanbHOMY 6noui
0OMEXKEHHS LLIBMAKOCTI.

TpuBanicTb iMmnynbey - Le napameTp HanawTyBaHHSA yHKUioHansHoro 6noky imnynbcHoro snsogy Llen
napameTp 3aga€ MiHiManbHy TpUBaniCTb iMNynbCy, SKUA (POPMYETLCA iIMNYMLCHUM perynsatopom. TpuBanictb
iMNynbCy BigPaxoBYETLCA B AECATUX YaCTKax CEeKyHAM.

TexHiuHi oaMHULI - Le napamMeTpu HanawTyBaHHSA (DYHKLiIOHaNbHMX GIOKIB onepaTMBHOrO KOHTpOno. 3a
[0MOMOro Lux napamMeTpiB 3agaetbcs hopMaT umcna, B SKOMy KOHTPONbOBaHi napameTpu (Hanpuknag, napameTp,
3aBAaHHS, HEY3rOKEHICTb i T. 4.) BUBOAATLCA Ha iHAMKATOPW NULIbOBOI NaHeni.

2.5.2 B3aemHa BignoBigHicTb curHaniB i napameTpiB

Mpu koHirypyBaHHi (pyHKUiOHaNbHMX GMNOKIB PI3HOTUNHICTL CUrHaniB Ha BXxodax ,AKi 3'€QHYOTbCA ,HE €
nepewkoao Ansa ix s'edaHaHHA. €auHe, WO HeoOXiAHO Mpu LUbOMY BpaxoByBaTW - Le B3aemMHa BiANOBIAHICTb
JianasoHy 3MiHW Pi3HWX CUrHaniB.

Hanpwvknag, saKkwo TMMyacoBui BuUxig TanMmepa 3B'a3aTv 3 aHanoroBMM BXO4OM CyMaTopa, TO 3HAYeHHHA Ha
BXoAi cymaTtopa b6yae Bu3HayaTuCs BiAnoBigHO A0 chiBBigHOWeEHHSA: X = 10*T.

B3aemHe CniBBIQHOLWEHHSA € He TiNbku Mk 6esnepepBHMMWM curHanamu, a N Mk GesnepepBHUMMU
curHanamu, 3 ogHoro 60Ky, i AMCKPETHUMW 3 iHWOro. FAKWO, Hanpvknag, BXi4 cymatopa MoB'A3atu 3 BUXOLOM
MOriYHOro yHKUiOHanNbHOro 6moKy, TO NpY 3MiHi CMrHamny Ha BMXOAi OCTAHHBOrO 3 HYNA Ha OOMHMLIID CUrHamn Ha
BxoAi cymatopa byae anckpeTHo 3miHioBaTtuca 3 0 Ha 1 (oguHuub abo%).

B3aemHa BignoBigHICTb pi3HUX curHanie Ha BMxodax i Bxodax (PyHKUiOHanbHMX GrokiB HaBegeHo B Tabn.
2.3.

Tabnuus 2.3 - B3aemHa 8i0nogioHicmb cuzHarie

CvrHan Ha Bxogi CurHan Ha Buxogi 61oky (axepeno)
610Ky (Nnpunmay) AHanoroeumn, X,% TumyacoBoi, T Yucnosun, N OuckpeTtHun, D
Ananorosun, X,% X=X X =10*T X=N X=0,npuD=0
X=1,npuD=1
Tumyacosoi, T T = uina yactuHa X T=T T=0,1*N T=0,nrpu D=0
T=0,1,npuD=1
Yucnosun, N N = yina yactnHa X N=10*T N=N N=0,npuD=0
N=1npnD=1
OuckpeTtHun, D D=1,npuXx>0 D =1 npu 6yab- D=1,npuN>0 D=D
D=0,npu X<0 aKkomy T D=0,npuN<0

2.6 NMopspok o6cnyroByBaHHA PYHKLiOHaNbLHUX GNOKIiB

2.6.1 LluknivHicTb po6oTHn

Livknorpama poGoTu KoHTponepa npefdctaBneHa Ha pucyHKy 2.8. Yac UMKy BWKOHaHHS Mnporpamu
KopucTyBaya dikcoBaHui i ctaHoButb 0.1 cekyHan. CnodaTKy 0OCMNyroByeTbCA MepLUnin yHKUiOHANbHUA ONoK,
noTiM ApYyrun i T.4. NOKM He Oyae oBCny>XeHWIN OCTaHHIN yHKUioHanbHUI 6nok. Konm Yac B Mexax BCTaHOBIEHOMO
Yacy LMKNy 3aKiH4nTbCA, Nporpama 3HoBY nepevige Ao 06CnyroByBaHHS NepLLoro yHKUioHanbHOro 651oky.

CeaHc MepexeBoro OOMiHY 3 BEpPXHIM piBHEM YMOBHO MOKaszaHW/A B UMKNi KOHTponepa. Hacnpaepgi
MepexeBunin 06MiH HOCUTb BUNALKOBUI XapakTep No BiAHOLIEHHIO A0 LMKy KOHTporepa.
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3unTyBaHHSA

BXiAHUX 3MIHHUX
BnKOHaHHS OHOTO
npoxogy Nporpamu

BcraHosneHHs
BUXIAHUX 3MIHHUX
MepexeBuin 0BMiH
3 BEPXHIM piBHEM

PucyHok 2.8 - Ljuknoepama pobomu KoHmponepa

3aranbHuiA Yac, WO BWUTpaYvaeTbCcsl Ha OBCnyroByBaHHA (yHKUiOHaNbHUX 6nokiB T og i iHTepderncHoro
kaHany T4, Mae OyTn MeHLe Yacy umkny, pisHoro 0.1 cek:

Tos + T < 0,1 cek
2.6.2 3aTpuMKa o6¢cnyroByBaHHA (pyHKUiOHaNbHUX GNOKiIB

Y KOXHOMY UMK PyHKUiOHanbHUIA BNoK oTpyMye Ha CBOI BXOAM CUrHanu, obuucneHi B nonepegHboMy
LMK yHKUiOHanbHUMK Bnokamu, 0 SKUX AaHui pyHKUiOHanbHUIA 610K NigKNOYEHW No KOoHIrypadii.

LivkniyHicTe 0o6cnyroByBaHHSA yHKUiOHaNbHUX OnokiB Mpu3BOAMTL OO TOrO, WO 3aTpumka B 06pobui
CUrHaniB 3anexwuTb Big NOPSAKY NporpamyBaHHs 3'€QHaHMX MK COBO0 hyHKUIOHaNbHNX BMokKiB.

Tomy, Hanpukniag, B cxeMi puc. 4.2a 3aranbHa 3aTtpymka oO6poOKM CTaHOBUTbL OAMH LUKI, @ B CXEMIi puC.
2.90 - aBa uukna.

Lli o6cTtaBmHM cnig BpaxoByBaTh Npu NporpamyBaHHi yHKUiOHanbHUX 6rokis.

3aranbHa pekomMmeHAauisa: Ans MiHiMizauil 3aTpumMku 6axkaHo, Wob GyHKUiOHanbHWUIA BGnok-opxepeno mas
MEHLLWIA HOMEP, HiXK PyHKUIOHanNbHWIA Bnok-npuiMay (BenuymHa Ui€i pisHuLi 3Ha4YeHHSA He Mae).

Bx Func_Block (xx] 04 Func_Block (xx) 15 B

INF1 09 01 oUT NP1 J01 0y ouT

a) NopRgkoEri Homep BNOKY-ZHEPENE HUHMHA, HiH BAOKY-NPHAMEHE, 3ATPHMKS - D4HH LHEA

Bz

Bz

Func_Bleck (xx) 04 Func_Block (xx) 15§

IMF1 01 01 ouT INF )01 01 ouT

6) Noprakoeri Homep Bnoky-4=epena BHILHEA, Hix BAoKy-NPHRMEYE, 33TPHMES - B3 LMK

PucyHok 2.9 - Bampumka obcy2o8y8aHHsI
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3 MepexeBa apxiTekTtypa

3.1 3aranbHuin onnuc mMepexi

KoHTponep MIK-52 mae iHTepdeincHuiA kaHan nocrigoBHOro 3B'A3Ky, 3a JOMOMOrO SKOro KOHTponepu
MOXyTb 00'egHyBaTMCA B rokanbHy abo posnogineHy Kepywody Mepexy. Y Mepexi KOHTponepu MOXyTb
o6MiHoBaTHCS iHhopMauieto, Sk 3 KOMN'IOTEPOM, Tak i Mixk coboto.

®isnyHa opraHisauis mepexi npeacrasneHa B po3aini 3.2.

JloriyHa opraHisauist mepexi npeacTtaeneHa B po3aini 3.3 i Mae HacTynHi MOXXIMBOCTI MepexeBoro ooMiHy
iHpopmavieto:

1) 0OMiH iHcbopmalLieto Mk KOHTporiepamm (komn'toTep € AUCNETYEPOM MEPEXKEBOTO OOMIiHY),

2) 0bMmiH iHdOopMaLieto Mixk KOHTponepamu i KOMN'toTePOM,

3) kombiHoBaHa opraHisauis obMmiHy, sika 06'edHye BCi mepeBarM ABOX MepLuMX CrnocobiB MepexeBoro
OOMiHy.

3.2 disnyHa opraHisauia mepexi

KoHTponepu B Mepexi 3B'A3yt0TbCA OAMH 3 O4HMM 3a JOMOMOrOK Kpy4deHoi napu nposoais. [JoxuHa niHii
3B'A3Ky Moxe gocaratn 1200 m (Ha ogHOMY CErMeHTi Mepexi) B 3aneXHOCTi Bif BCTAHOBMNEHOI WBUAKOCTI nepeaadi
AaHunx. [Ona 36inblueHHst OOBXMHM MNiHii 3B'AI3Ky, @ TaKOX KiNIbKOCTi CErMeHTiB BMKOPWUCTOBYHOTb MaricTparnbHi
nigcunioBadi.

Mepexa mae 6aratoToykoBy KOHirypauito i WWHHY Tononorito. Ona nobyaosu mepexi KOHTponepis (8o
31), npuaHadyeHux Ans oOMiHy iHpopmauietd 3 KOMM''OTEpPOM, HEeoOXigHUM O04aTKOBMM MPUCTPINA, SKWMA
BMKOPUCTOBYETLCA AN1s nepeTBopeHHs iHTepdencie USB B RS-485 - BlI-52 (RS-232 B RS-485 - BI1-485, Ethernet
B RS485 - SDS-485).

FAKLIO KOHTPONEPU PO3MILLYHOTLCS HeAaneko OauH Big OAHOro (Hanpuknag, B MeXax O4HOrO MPUMILLIEHHST),
eKpaHyBaTu OpOTW He MOTPibHO. lMpu 3HaYHMX BIACTAHAX MK KOHTponepamu i HasiBHOCTI MEpeLuKod Ha niHii
nepeBaXHO BMKOPUCTOBYBATW €KpaHOBaHy BUTY napy.

[o iHTepdencHNX BXOAiB KOHTPOMEPIB, PO3TalOBaHMX B KpaWHiX Todkax 3’edHyBanbHOI NiHii, HeobxiaHO
nigknioYnMTy gBa TepMiHanbHux pesuctopa onopom 120 Om (R1 i R2). MigkntoyeHHa pe3uncTopis Ao KoHTpornepis Ne
01-30 He noTpibHo. MigkntoyeHHa TepMiHanbHUX pesncTopiB B 6roui nepeTBopeHHs iHTepdencis BlI-52 (Br11-485,
SDS-485) - amB. HactaHoBy wono ekcnnyatyBaHHs Ha BlI-52 (Br11-485, SDS-485). ligkntoyeHHs TepMiHanbHUX
pesucTopis B koHTponepax MIK-52 - auB. pucyHok 3.1.

CTpyKTypHa cxema nigknioYeHHs iHTepdencHmX Kin nokasaHa Ha puc. 3.1.

BNH-485 | Joesuna ninii 2e'Azky go 1200 m _
RS-232 R2 [as+) RE-485 R1
. P o, ; 3\ i ~— O — e S e
l. - 4 — B \\ "y Yox oS + \NoX o/ f /
< ' COM1 RGND—* % [ \' / \ / Lo ,.-"r W o
M — N ."Ir W W b LY, W / 1l‘t'\.-"r
N % A+ B A+ B- At B At B Av B-
- !-|E peTECpICEaY o o2 03 .. fo 32 i 30 kS
IHTEpd}l?HI:IE MIKESH MUES2H MUKEZH MPHETROIE.. | gy MMESZH
R5-232/R5-485

* [losxxuHa sifzanyeHb 8i0 niHii 38'a3Ky Lo (npu 3a3HayeHomy criocobi nmidKo4YeHHs]) NosuHHa bymu HaliMeHW O

PucyHok 3.1 - CmpykmypHa cxema niOKIoYeHHs1 iHmepgelcHUX Kin

3.3 JloriyHa opraHisauisa mepexi

3.3.1 MepexeBa agpecauiss KOHTponepiB

KoxxHomy koHTponepy MIK-52, nigkniovyeHoMy OO0 Mepexi, NPUCBOKETLCA YHIKaNbHUM NOrYHUA HOMep -
MepexeBa agpeca abo HoMep npunagy B mepexi. Lleli Homep BCTaHOBMIOETLCA B MPOLIECI MpOrpamMmyBaHHSA Ha PiBHi
KOHpirypyBaHHs B npoLeaypi «CUCTEMHI mapaMeTpuy (OuB. po3gin 5).

[Nopsaaok mepexeBnx agpec B Mepexi Higk He noB'a3aHnin 3 PisMMHUM NOPSIAKOM BKITHOYEHHSI KOHTPOEpIB.
MepexeBi agpecun MOXyTb BCTAaHOBMOBaTUCA B Oyab-sKili NocnigoBHOCTI abo MaTy NponycKu.

Mpu ycTaHoBLi MepexeBuxX aapec NOBMHHI BUKOHYBaTUCA HACTYMHI npaBuna:

* 3HAYEHHS MEpPEXEBOI aApecun BCTAHOBMIOETLCA B Mexax 0-255;

* KOHTponep, skui 6epe yvactb B OOMiHi, He NMOBUHEH MaTuM MepexeBy agpecy, piBHy 0. Mpu N = 0
KOHTpOrep NporpamHo BiOKMOYEHWUI Bif, MepeXi, i He pearye Hi Ha siki 3anuTy 30BHILLHIX aDOHEHTIB, ane npu LboMy
uinicHicTb Mmepexi 36epiraeTbcs;

* MakcumarnbHe 4WCMO KOHTpOmepiB, WO 06'€qHYOTbCA OJHUMM CErMEHTOM Mepexi, He MOBUHHO
nepesuwysatn 31. [lpyM BUKOPUCTaAHHI MaricTpanbHMX NIACUMIOBaYIB KifbKICTb KOHTPOMepiB He MOBWHHA
nepesuLlysaTn 250;

* B OHIi Mepexi He NOBUHHO OyTK ABOX abo Binblue KOHTPONepIB, WO MatTb OAHAKOBY MEPEXEBY afpeECy.

http://lwww.microl.ua e ver.52.97 e [IPMK.421457.008E] e 1.01 e 24.01.2024



/7 MICROL

3 MepexeBa apxiTekTypa

3.3.2 MoxnuBocTi 06MmiHy iHbopmauielo Mixk KOHTponepamm

O6MiH iHbopmaLieto MK  KOHTporepamu 34JINCHIOETbCA Ha  piBHI BuxodiB i / abo napameTpis
dyHKUiOHanbHUX BMoKiB.

IHiuianisauito oBMiHy iHdOpMaLieto MK KOHTponepamu 3AIMCHI0E MancTep-NpUCTPIi Mepexi - komn'loTep
abo iHWWI KOHTPONep, Nocurnaym B Mepexy creuianbHy TpaHCrALilo KomaHgy Npo No4aTok MepexeBoro ooMmiHy.
Komn'lotep (abo iHWMWIA KoHTpomnep), Oygoyuu AucneTyepomM MepexeBoro 0bMmiHy, MPOBOAUTb CUMHXPOHI3aLilo i
KOHTpOnb Hag obmiHOM Mo Mepexi. KoHTponep (aucnertyep MepexeBOro OOMiHy) MOBMHEH BUKOPWUCTOBYBaTW
dyHKUioHanbHU 6nok LAN_SV (1).

®isnyHa opraHisauis Mmepexi npegcrasneHa B posaini 3.2.
Mpw 3B'A3KY dyHKLiOHaNbHMX BOKIB Yepe3 Mepexy € psag 0cobnMBOCTEN:

» BesnocepegHbo MOB'A3yBaT (OYHKLiOHaNbHI OMOKM Yepe3 Mepexy He MOXHa - Ans Takoro 3B's3Ky
BMKOPWCTOBYIOTbCSI AiBa creuianbHnx yHKUioHanbHUX 6noka: 6nok iHTepdericHoro Bnsogy LAN_OUT (04) i 6nok
iHTepdencHoro seoay LAN_IN (03).

* Akwo BuxigHi curHanu Byab-AkuX yHKLiOHaNbHMX OnOKiB MOBWMHHI NepegaBaTUCA B iHLLUI KOHTponepw,
BignoBiaHi BUXxoAM dyHKLiOHanNbHMX ONOKIB 32 CTaHO4APTHOK MNpoLeaAypolo KOHirypyBaHHS NigkoyalTses 40
BX0ZiB hyHKUioHanbHoro 6noky iHTepdericHoro Buogy LAN_OUT (04).

o Axwo 6yap-aki dyHKUiOHanNbHI G6NoKM OOHOTO KOHTpONiepa MOBWHHI NpUAMaTW CurHanu Bifg iHWOro
KOHTponepa, iX BxoAu No CTaHAapTHIN koHdirypauii 3'egHytoTbest 3 Buxogamm 6noky iHtepdencHoro Beogy LAN_IN
(03).

* OanH dyHKuioHanbHW 6nok iHTepdencHoro Beogy LAN_IN (03) opraHizoBye 3B'I30K TifbKv 3 OOHUM
dyHKUiOHanbHUM Gnokom iHTepdbencHoro Busogy LAN_OUT (04) iHworo koHTponepa. AKWO LUbOMYy KOHTponepy
HeobXiaHO 3B'A3aTVCH 3 KinNbKOMa KOHTponepamu, B HbOMYy HeobXigHO 3anporpamyBaTth Kinbka yHKUOHaNbHUX
6nokis iHTepdencHoro seoay LAN_IN (03).

* Y dyHkuioHansHoMy Gnoui iHTepdbericHoro Beogy LAN_IN (03) BCTaHOBMIOETLCA MepexeBa agpeca
KOHTponepa-mkepena, TobTo Toro KOHTponepa, Big sikoro 6yayTb OTpUMaHi AaHi.

* Y KOXXHOMY KOHTpOMepi MOXe BCTaHOBMBaTNCA Oyab-Aake Yncno dyHKUioHanbHUX 6nokis iHTepdgencHoro
BBOAY-BMBOAY. KOXXEH KOHTpONnep MoXe nepeaaBaTtu B MEpPEXy AOBINbHY KiNbKiCTb CUrHanis.

Ak npyknag Ha puc. 3.2 noKka3aHo 3B'A30K BOX KOHTPONEPIB, WO MatoTe mepexesi agpecun 05 i 11.

Mpw gaHin KoHdirypauii:
1) Bxig 01 6noky aHanorosoro Buxogy 5-AOT (08) koHTponepa Ne1 yepes mepexy NigknoyYeHnin 4o Buxoay
01 6noky nigcymoByBaHHsa 01-SUMM (13) -02 koHTponepa Ne2.

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

binbw pgoknagHo 6ibnioTeka i onmuc dyHKUioHanbHUX 6Mn0kKiB, B TOMY 4Mcni 6nokiB iHTepdencHoro BmBogy
LAN_OUT (04) i iHTtepdpencHoro BBogy LAN_IN (03) npeactaBneHi B HacTtaHoBi LWo[o ekcnnyaTyBaHHs
MNMPMK.421457.005 PE2.

HoHTponep Nzl

HouTponep Ne2
Mepeseeni agpec
Ne2

HoHTponep-
Asepeno

"y

DYHELIOHINEHHA __
Bnox 1
LEST R E

Mepeseeni agpec
Nel

]

[

-l

AOT(0E) H
Rl

J

LHE[21) [
d I
|

GEgeesrnn

EEEEEE

PucyHok 3.2 - 38’30k 080X KOHMpoepig Yyepe3s chyHKUioHasnbHi 6510KuU iHmepghelicHo2o 8800y-8U8030Y

3.3.3 MoxnuBocTi 06MmiHy iHbopMauieo MiXk KOHTponepamm i KOMN'rOTepom

IHiLianizauito 0OMmiHy iHpopMaLielo Mk KOHTpoNepamu 34iINCHIDE MancTep-NPUCTPIN Mepexi - komn'totep. Y
MepEXi MOXITMBUIA 3B'A30K MiXK BY1b-AKMM KOHTPONEPOM i KOMM'FOTEPOM.

disnyHa opraHisauis Mepexi npeacraeneHa B po3aini 3.2.

Komn'toTep MOXe B3aEMOZIATU 3 KOHTPONEPOM Ha HaCTYMHUX PIBHAX:

- Ha piBHI BXOAiB-BNXOAIB (PyHKLiOHANBLHOro GrokKy,

- Ha piBHi NporpaMoBaHNX PericTpiB - NapameTpiB dyHKLioHanbHoro 6mnoky (amMe. Mogenbs 6roky puc. 2.5).

Mpu oOmiHi iHdopMaUieto 3 dyHKUiOHanbHUM OnoKOM BKasyeTbCcst Homep Onoky, a npu oOMmiHi 3
NporpaMoBaHUMK pericTpamu - Homep pericTpa.
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Komn'toTep nocunae koHTponepy 3anuT abo koMaHay i OTpMMYE Bi KOHTporepa BignoBigHo Bianosiab abo
nigTBepaxeHHst (gue. puc. 3.3). 3anuT HagcuNaeTbCa KOMN'IOTEPOM MpW HEOOXiAHOCTI OTpMMmaTW Big KOHTporepa
(dyHkuioHanbHoro 6roky) 6yab-aKy iHdopmaLito.

Janur

rd —
o » ianoeigb

-
- -
1 1 Komanga
MNigreepa#eHHA
-+
MK HoHTponep

PucyHok 3.3 - Budu nogidomrneHs npu 38'a3Ky 3 KOMM'tomepom

OTpumaBLLM 3anuT, KOHTpONep roTye HeobxigHy iHdopMmaLio i nepeae il komMn'toTepy y BUMsAAi Bianosiai.
KomaHga HagcmnaeTbcst KOMN'toTEPOM NpU HEOOXIAHOCTI 3MIHATY NapaMeTpu HanawTyBaHHS Grioky.
OTpumaBLLKn KOMaHAy, KOHTponep ii BUKOHYE | nepefae KoMn'toTepy NiaTBEPOXKEHHS.

Komn'totep npu o6MmiHi iHhopmalieto 3 KOHTponepamu Mae psag MOXIUBOCTEN:

* 3anpocuTtu 3HaueHHs1 curHany Ha 6yab-akuii Buxig 6yap-sakoro 61oky B Oyab-aKOMy KOHTPOepi.

* 3anpocutn 3HayeHHs OyAb-AKOro napameTpa HanawTyBaHHA Oyab-akoro 6noky B 6Gygb-akomy
KOHTpoOrepi.

* 3MiHNTK 3HauYeHHs Byab-akoro napameTpa Oyab-Koro 650Ky B Oyab-sIKOMY KOHTPOepi.

« 3gincHoBaTK CTapT / CTON NporpamMHoOro 3agasava.

» 3anpocuTn HasiBHICTb MOMUNOK B Oyab-akomy KoHTponepi. Mpu poboTi 3 onepaTvBHMMK napameTpamu
KOMMN'toTep MOXe 3anuTyBaTW i 3MIHIOBATU Ti XX MapamMeTpu, ski crnocTepirae i 3MiHIOE onepaTtop, npautoun 3
NMLbOBOIO NMaHEeNMo KoHTpornepa (aus. rn. 4).

3.34 MoxnuBocTti KombiHOBaHOI opraHi3auii o6miHy iHdopmaLlielo Mixk KoHTponepamu i
KOMN'KOTEepOM

KombiHoBaHa opraHisauis 06miHy o6'eaHye BCi nepeBary BOX NepLUmMX cnocobie MepexeBoro 0bmiHy:
1) obmiH iHdopMmaLiieto Mk KOHTponepamu (Yepes komn'toTep),
2) obMiH iH(bopmaLiieto MiXk KOHTponepamm i KOMM'toTEPOM.

JloriyHa opraHisauisi KOMGiHOBaHOro 06MiHy MO Mepexi Mae Taki MOXXINMBOCTI:

1) npu obmiHi iHdOpMaLiel MixX KOHTpornepamu (KOMM'lOTEp € AWUCNETYEPOM MEPEXEBOro OOMIHY), -
KOHTpOrepu nepegalrTb iHOpMAaLilo No Mepexi Big OOHOro - iHWOMY 3a AOMOMOrol (OYHKLiOHanbHMX 6rokis
MEepEXeBOro obmiHy,

2) paHa nepepaHa iHcpopmauis (Mixx KOHTponepamMmm) No Mepexi ABNAETLCA AOCTYMHO | KOMM'IOTEpY.

Takum 4nHOM, kOMBGiHOBaHa opraHisauis 0bMiHy Hagae MOXIUBICTb 3pOOUTU AOCTYNHOK iHOpMAaLo npu
ceaHci obMiHy MK KOHTponepamu Bigpasy AekinbkoMm aboHeHTam mepexi: KoMn'loTepy i ogHOMy abo AekinbKom
KoHTpornepam. Lo TMM camum ckopodye Yyac JoCTyny 00 AaHWX i nepiod 06MiHy Mo Mepexi.

3.4 KomyHikauinHi ¢pyHKuiT

3B'A30k KOMM'lOTEPA 3 MEPEXEK KOHTPOIIEPIB OPraHi3oByETbCS Ha TPbOX PIBHAX:  hisuyHOMY,
iHbopmaUiHOMy | TpaHCOPTHOMY.

®isnyHUi piBEHb MpU3HAYEeHW ONs eNeKTPUYHOro 3B'A3Ky MK KOMM'OTEpoM i KoHTporepamu. Ha
isn4HOMY piBHI BUKOPUCTOBYETbCA iHTepdenc RS-485. ®disnyHui piBeHb opraHisauii Mepexi npeactaBneHun B
po3aini 3.2.

IHpopmauiHUA piBeHb Hagae nepedaHuM MNOBIAOMITEHHSAM MEBHWA opMaT nepedaHoro Kagpy: Ha
nepefaBarnbHii CTOPOHI A04a€ OO MOBIAOMIEHb agpecy MpUCTPOo, (YHKLUiIOHaNbHWA kog onepauii i 6anTtn
KOHTPOMBHOI CyMU, @ Ha NpuUAManbHin CTOPOHI BUAINSE OaHi i KOHTPOMOE KOHTPOSbHY CyMy MoBigoMrieHHs. CeHec
noBigoMNeHHs Ha iHdopMaUinHOMY piBHI He PO3LINPOBYETHLCS.

TpaHcrnopTHWUA piBeHb hOPMYE CMUCIIOBUI 3MICT NOBIAOMIMEHHS NpW nepefadi i po3WwngpoBye CEHC Lnx
cniB Npy NpUIAOMI.

IHTepdenc KoHTponepa NpusHaYeHn Ans NporpaMyBaHHs i KOHIrypyBaHHA npunagy, Ans BUKOPUCTAHHA
B SIKOCTi Big[aneHoro KOHTponepa npu poboTi B CydacHUX Mepexax KepyBaHHS Ta 36opy iHdopmalii (mpuiomy-
nepegavi komaHg i gaHnx), SCADA cuctemax i T.n.

MpoTokonom 3B'a3ky no iHTepdeiicy RS-485 € npotokon Modbus pexum RTU (Remote Terminal Unit).
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[ns po6oTn HeobxigHO HanawTyBaTU KOMYHIKaLiHi XapakTepPUCTUKN KOHTpOriepa Takum YMHOM, LWo6 BOHM
cniBnaganu 3 HanawTyBaHHAMW OOMiHy AaHMMKM KOMM'loTepa Ta iHWMX KOHTPOnepiB. TEeXHi4Hi XapakTepucTuKu
MepeXHOro 0bMiHy HanalTOBYOTLCS Ha BiAMOBIAHOMY PiBHI KOHMiIrypyBaHHs, AMB. po3ain 5.

Mpn 0bMmiHi No iHTepdericHOMy kaHany 3B'A3Ky, sIKWO BiAOyBaeTbCs Mepedada OaHuX Bif KOHTponepa B
Mepexy, Ha NMUBOBIN NaHeni KoHTponepa bnvmae iHaukaTop IHT.

®opmyBaHHs1 0bnacTi nporpamoBaHKX pericTpiB KOHTponepa HagaHo B po3gini 3.4.1.

KinbkicTb 3annTyBaHUX pericTpiB He NOBMHHA nepeBuyBaTn 16. AKWO B kagpi 3anuTy 3aMoBneHo binbLue
16 perictpis, perynatop MIK-52 y BignoBigi obmexye ix KinbkicTb 40 neplumx 16-T1 pericTpis.

Mpn nporpamyBaHHi 3 KomM'loTepa HeOOXiAHO KOHTPONBaTWM AdianasoHn 3MiHW 3HadyeHb napameTpis,
3a3HayeHi B Tabnuusax 2.1-2.2.

[ns 3abe3neyeHHs MiHiManbHOro Yacy peakuii Ha 3anuT Big MK B KOHTponepi icHye napameTp - «Tanm-ayT
Kagpy 3anuty B CUCTEMHWMX TakTax KoHTponepa 1 T1akt = 250 Mkcy». MiHiManbHO MOXnMBI TaviM-ayTu ONs pPisHUX
LUBMAOKOCTEN HaBeaeHi B Tabnuui 3.1:

Tabnuys 3.1 - Tatim-aym kadpy 3anumy

LWBupgkicts, 6iT/ C Hac nepenavi kaapy B cucTsz_:; :,aK'rax
3anuty, Mcex 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 nepegadi kagpy 3anuTy - naketa 3 8-mu 6aiT BU3HA4YaeTbCsl CMiBBIAHOLIEHHSAM
(Oe: oguH 6anT, wo nepepaeTbess = 1 crapt 6iT + 8 6iT + 1cTon 6it = 10 6iT):

10 6iT * 8 bant
Tnepepayi = 1000 * --------------------—- , MCeK
V 6iT / cek

Akwo cnocrtepiraloTbca 4YacTi 30601 MpuM nepepadi AaHUX Big KOHTporepa, TO HeobXigHO 36inbnTh
3Ha4YeHHH Noro TavM-ayTy, ane npy LbOMy BpaxyBaTi, LU0 HEOOXiQHO 36inbNTM Yac NoBTOpHOro 3anuTty Big EOM,
TOMY LLIO 3aBXAW Yac NOBTOPHOro 3anuTy mae 6yTu Binblue Tanm-ayTy KOHTpornepa.

3.4.1 PopmyBaHHsA obnacTi nporpaMoBaHuX pericTpis

Ha pucyHky 3.4 HaBefeHo npuknag posnoginy 6asoBux agpec napameTpiB yHKUiOHanNbHUX Grokis, WO
BM3Ha4yae ccpopmoBaHy 06nacTb NPOrpaMoBaHNX PEricTpiB KOHTponepa.

baszoseid agpec bnoka Ne 01 —

bazoselid agpec Gnoka Ne 02 ——»

basoBelid agpec bnoka Ne 05—

basosklid agpec Gnoka N2 03 ——»

basoseid agpec bnoka Ne 04 —

basosklid agpec Gnoka N2 06 ——»

PucyHok 3.4 - lNpuknad po3nodiny 6a3osux adpec napamempis

®PopMyBaHHSI pericTpiB  34INCHIOETECA B MPOLEC MPOrpaMyBaHHS  LUASXOM MPUCBOEHHSA  KOXHOMY
dyHKUioHanbHOMY 610Ky BignoBigHOro 6a3oBoi agpecy napameTpis (BNacTUBOCTEN) B peeCTpoBOi 06nacTi.
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MpucBoeHHs 6a30BOi agpecn napameTpiB KOXHOro (yHKUIOHanbHOro 610Ky NpoBOAWMTBECH Ha 2-My PiBHI
nporpaMmyBaHHs (auB. po3ain 5). [Ana koxHoro 6noky, MovMHalouM 3 NepLuoro, BKasyeTbCst Tinbkn 6a3oBy agpecy
nepwoi BnactueocTi (ana 6nokiB 6e3 BnactusocTew 06a3oBi agpecu He BUAINATLCHA), HACTynHi BNAcTUBOCTI
BMAINSIOTbCA aBTOMaTUYHO, AN KOXHOrO HacTyrnHoro 6noky 6asoBa agpeca 3anucyeTbCsl 3 ypaxyBaHHSM Bxe
icHytoumx agpec. Hanpuknag: gns 1 6noky 3 4 BnactnBocTamu nepwa agpeca 6yge 0, a ons HacTynHoro agpeca
6yae 0 + 4, Tob6T0 MOro BnacTneocTi OyayTe 3armaTtu perictpy 3 4 no N.

3 MepexeBa apxiTekTypa

Lle nosBonsie 3acbikcyBaT BNacTMBOCTI GMOKiB B peecTpoBoi obnacrTi, i ix agpecauis (npsima) Hagani He
Oyae 3anexatu Bid 3MiH camoi nporpamu.

Henpsima agpecauis (Homep 6noky - Homep napameTpa abo HomMep BMXOAy) 3anexuTtb Big HOMepa, sikui
NPUCBOETECA OMOKY B Mpoueci nporpaMyBaHHs, 3MiHa LbOro HoMepa, Hanmpwknag, 3 MeTO 3MIHUTU MopsaoK
BMKOHaHHS (PyHKLiOHanbHWX 6rokiB, BUMaratumMme 3miHu HanawTyBaHHst B SCADA-cucTemi.

3.4.2 MODBUS npoTtokon

3.4.2.1 ®opmart 6anTa, AKMMA NPUAMAETLCS | NepeAacTbCA KOHTPorepamMy HacTYMHUIA:

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

Kagp nosigomneHHs npotokony Modbus:

DEVICE ADDRESS
8 BITS

FUNCTION CODE
8 BITS

DATA
kx 8 BITS

CRC CHECK
16 BITS

Oe k<16 - kinbkicTb 3anuTyBaHWX pericTpiB. SAKWO B kagpi 3anuty 3amoBrieHo 6Ginbwe 16 pericTpis,
perynatop MIK-52 y Bignosiai obmexye ix KinbkicTe Ao nepwmx 16-tu pericTpis.

3.4.2.2 Device Address. Agpeca npucTporo

Appeca koHTponepa (slave-npuctpoto) B mepexi (1-255), 3a akoto 3Beptaetbcd SCADA cuctema (master-
npucTpin) 3i ceoim 3anutom. Konu BigganeHui KOHTponep nocvunae CBOK BiAMOBiAb, BiH PO3MILLyE L0 X (BnacHy)
azpecy B UboMy nori, Wwob master-npucTpin 3HaB, AU slave-npucTpin BigNoBigae Ha 3anuT.

3.4.2.3 Function Code. ®yHKuUioHanbHUI koA onepadiji

KoHTtponep MIK-52 nigTpumye HacTynHi dyHkuii npoTtokony Modbus RTU «Mikpon»:

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

KonTtponep MIK-52 nigtpumye HacTynHi dyHkuii npoTtokony Modbus RTU «Modicon»:

Function PyHKUiA MeTtop agpecauii

03 YutaHHs i 3anuc napametpis (Ne + 1) * Henpsiva agpecauis
YutaHHg perictpis (Ne + 200) **

16 3anuc napameTpiB Henpsiva agpecauis

65 3anuc napameTpis Mpsima agpecadia

74 YuTtaHHg napameTpis Mpsima agpecadia

80 IHiLianizayig o6MiHy No Mepexi

81 O6MiH No Mepexi

HoknagHun doopmaT PyHKLiOHaNbLHMX KOAIB onepawii npeactaBneHuin B po3gini 3.4.4.

* Onsi uiTaHHs/3anucy 3HayYeHb napameTpiB GriokiB, HEOGXIAHO BUKOPUCTOBYBATU HACTYMHY OPMYIy:

MopsakoBuih Homep 610Ky * 256+(1+((Homep napameTtpa 6noky -1) * 2)) =PericTp ynTaHHs/3anucy
BnacTuBocTen Groky

Hanpwvknag, sKkwo HeobxigHo 3untaTh / 3anMcaTti 3HayeHHs napameTpa SP (Homep BnacTueocTi 12) 6noky
USER (63) 3 nopsiaKkoBMM HOMEPOM 2, TO 32 OOPMYIIOH:
2 %256 + (1 + ((12-1) * 2)) =535
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** [INS YMTaHHS 3HaYeHb BUXOZiB GrokiB, HEOOXiAHO BUKOPUCTOBYBATU HACcTyNHY chopMyry:

MopsiakoBui Homep 6noky * 256 + (Homep Buxoay 6noky +200) = PericTp unTtaHHsA Buxoay 6noky

Akwo Buxig GNOKy - peYoOBMHHUIA, TO Lel BUXig pe3epBye 2-a perictpa, po3rnsHeMo npwknag, HeobxigHo
pospaxyBaTu BCi pericTpy ans BuxogiB dyHkuioHansHoro 6noky AIN (05) ¢ nopsgkoBum Homepom 1, To 3a
dopmynoto:

Buxig dErr: 256+1+200=457,
Buxin 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

,Ae (5+1)-5 - Homep Buxogy OUT;
1 - Buxig OUT.SCAL - pe4oB/HHWUI | pe3epBye 2 pericTpu.

3.4.2.4 CRC Check. None 3Ha4yeHHsA KOHTPONbLHOI CyMU

3Ha4eHHa UbOoro nomnsd - pesynbTaT KOHTPOM 3a [OMOMOrol LUMKMiMHOro HagmipHoro kogy (Cyclical
Redundancy Check -CRC).

Micna cdopmyBaHHA nosigomneHHs (address, function code, data) nepegaBanbHW NPUCTPINA PO3pPaxoBye
CRC «koa i nomiwae noro B KiHeub nosigomneHHsa [MpunmansHun npuctpin pospaxosye CRC kop npunHATOro
nosigomneHHs i nopisHioe noro 3 nepegaHum CRC kogom. Akwo CRC koa He cniBnagae, ue o3Havae Lo Mae micue
KOMYHiKkauinHa nomunka. MNpucTpin He BMKOHYE Ain i He Aae Bignosiab B pasi BusasneHHs CRC nomunku.

MNocnigoBHicTb CRC po3paxyHKiB:

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

. Bukntoune ABO 3 nepimmm 8 6iT 6anta nosigomneHHs i BMictom CRC perictpa.

. 3cyB pesynbTaTy Ha oauH GiT Bnpaso.

. Axkwo 3pywyetbea 6iT = 1, Buknovarode ABO BmicTy perictpa 3 AO01h 3HadeHHAM.
. Akwo 3pyyeTbesa 6iT HyMb, NOBTOPUTM KPOK 3.

. MosToptoBaTh Kpokm 3, 4 i 5 nokun 8 3cyBiB HE MaTUMYTb MicLie.

. Buknioune ABO 3 HacTynHumun 8 6iT 6anTa nosigomneHHs i BMictom CRC pericTpa.
. MosTOptoBaTK KpokM Big 3 0o 7 NokK BCi 6anTn nosigomneHHs He ByayTb 06pobneHi.
. KiHueBe BmicT pericTpa i 6yge 3Ha4eHHsIM KOHTPOMNbHOI CyMU.

O©CoONOOPWN-=-

Konn CRC po3milyeTtbes B KiHUi noBigomneHHs, monoawuin 6ant CRC nepegaetbcs nepLunm.
3.4.2.5 Npuknap po3paxyHKy KOHTporbHOI 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 chyHKULiOHaNbHUX KoAiB onepauii

3.4.3.1 YuTaHHSA 3Ha4YeHHA BuxoAay PyHKLUioOHanbHOro 6noky (agpecauifa Henpsma)
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 DataLO DataLO (WordHI) 2
6 QuantityLO 6 CRC _LO DataH| (WordLO) 1
7 CRC _LO 7 CRC_HI DataLO (WordLO) 0
8 CRC_HI CRC _LO
CRC_HI

e, 1,2,3 ... - Homep GanTa;
quantity - KinbkicTb pericTpis (4Box 6aUTHMX);
QuantityByte - KinbkicTb 3anuTyBaHux 6anT AaHux (3anexuTb Big TUMNYy AaHuUX).

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 BnactneocTel - B napameTpi NumOutput nponvcyeTbcs agpeca,

- AN YMTaHHSA BMXOAIB - A0 agpecu HeobxigHo gogatu vmcno 200.

Field Name
Device
Function
NumBlock
NumOutput
QuantityHI
QuantityLO
CRC LO
CRC HI

block_num
out_num (<200 - yutaHHsa Bractnsocten, 2200 - YATaHHA BUXOLIB)

guantity

(N[O [WIN|F

3.4.3.3 3anuc napameTpiB (HenpsiMa agpecadis)
dyHKUioOHanbHUN Koa onepadii 16

16 Write Property Reg Indirect Address
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QUERY RESPONSE
3anut Bignosigb
Field Name Field Name
1 |Device XX 1 Device
2 |Function 16 2 Function
3 |DataAddressHI block_num 3 DataAddressHI
4 |DataAddressLO prop_num 4 DataAddressLO
5 |DataQuantityHlI 0 5 DataQuantityHI
6 |DataQuantityLO 2 6 DataQuantityLO
7 ByteQuantity 4 7 |CRC_LO
8 |DataHI XX 8 CRC HI
9 |DatalLO XX
10 [DataHI XX
11 |DataLO XX
12 ICRC LO XX
13 |CRC HI XX
3.4.3.4 3anuc napameTpiB (Npsima agpecauis)
®PyHKUiOHanbHUIA KoA, onepauii 65
65 Write Property Reg Direct Address
QUERY RESPONSE
3anut Bignosigb
Field Name Field Name
1 |Device 1 Device
2 |Function 2 Function
3 |DataAddressHI 3 DataAddressHI
4  |DataAddressLO 4 DataAddressLO
5 |DataQuantityHI 5 DataQuantityHI
6 |DataQuantityLO 6 DataQuantityLO
7  |ByteQuantity 7 |CRC LO
8 |DataHI 8 |CRC HI
9 |DatalLO
10 |DataHI
11 |DatalLO
12 |CRC LO
13 |CRC Hi
3.4.3.5 YuTtaHHsa napameTpiB (Npsima agpecauis)
®dyHKUioOHanbHUIA Ko onepadii 74
74 Read Property Direct Address
QUERY RESPONSE
3anut Bignosigb
Field Name Field Name
1 Device
1 Device 2 Function
2 Function 3 QuantityByte
3 DataAddressHI 4 DataHI
4 DataAddressLO 5 DatalLO
5 QuantityHI 6 DataHI
6 QuantityLO 7 DatalLO
7 CRC LO 8 CRC LO
8 CRC HI 9 CRC HI

3.4.3.6 IHiujani3auisa o6MiHy no mepexi, 06MiH No mepexi
dyHKUioHanbHi koau onepadii 80, 81

80 InitEXCHANGE
81 EXCHANGE
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80 InitEXCHANGE 81 EXCHANGE
QUERY RESPONSE
3anut Bignosigb
Field Name Field Name
1 Device XX 1 Device XX
2 Function 80 2 Function 81
3 NumBlockLanH]I block_num 3 NumBlockLanHI block_num
4 NumBlockLanLO 0 4 NumBlockLanLO 0
5 QuantityHl NOT USE 5 DataQuantityHI 0
6 QuantityLO NOT USE 6 DataQuantityLO quantity
7 CRC_LO XX 7 ByteQuantity XX
8 CRC_HI XX 8 1DataHI XX
9 1DataLO 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
Oe: «NOT USE» - goBinbHe 3Ha4YeHHs.
3.4.3.7 3anuc cMcTeMHUX pericTpis
®PyHKUioHanbHWUN 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
Appeca KoMaHAa 3Hau4 CTtaH
DataAddressLO |Command QuantityLO |State
1 PRG _STATUS Pexwnm pobotu OxFF 0 |RUN PROGRAM
2 CHANGE_EN [lo3Bin 3miHu 0 OxFF |Disable Enable
3 LOAD (RAM) 3aBaHTa)xeHHs1 nporpamm
4 SAVE (EEPROM) 36epexeHHs B8 EEPROM
3.4.3.8 YuTaHHA cUCTEMHMX pericTpiB
®dyHKUioOHanbHUIM Koa onepauii 77
77 Read SYS registers
QUERY RESPONSE
3anut Bignosigb
Field Name Field Name
1 |Device XX 1 Device XX
2 |Function 77 2 Function 77
3 |DataAddressHI 0 3 |QuantityByte 04
4 |DataAddressLO XX 4 DataHI
5 |QuantityHI 0 5 |DataLO
6 |QuantityLO 2 6 |DataHI
7 |CRC LO XX 7 |DatalLO
8 |CRC HI XX 8 |CRC LO
9 |CRC HI
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4 OnepaTuBHe KepyBaHHSA

4.1 EneMeHTH onepaTMBHOIo KepyBaHHS

[nsa Kpalloro CrnocTEpPEeXeHHs1 i KepyBaHHS TEeXHOSoriYHMM npouecoM KoHTponep MIK-52 obnagHaHui
aKTUBHOIO  YOTUPUPO3psiAHO  uudpoBolo  iHAUKauielo. [Ona  BigoOpaXeHHs  BUMIpOBaHOI  BENWYWHU
BMKopucToByeTbca aucnnen NMAPAMETP, 3agaHoi Touku - gucnnevi SABOAHHA, 3HaueHHsi kepytovoro BhnuBy -
avcnnen BWXIO. [MepegHs naHenb KOHTponepa MICTUTb HeOoOXigHy KinbKiCTb KnaBiw 06CnyroByBaHHs i
CUrHanisauinHMX CBITNOAIOAHNX iHAMKATOPIB ANsl Pi3HMX CTaTyCHUX pPeXumiB i curHanie. 3O0BHIWHIA BUrMsa
nepegHbLOI NaHeni i eneMeHTIB onepaTUBHOIO kepyBaHHS KoHTponepa MIK-52 HaBeaeHo Ha puc. 4.1.

lMpusHavyeHHs enemMeHTIB oOnepaTMBHOIO KepyBaHHs KoHTponepa MIK-52 - gucnneis, CBiTNOAIOOHWX
iHOMKaTOPIB i KNaBiw HaBedeHo B po3ainax 4.1.1-4.1.3.

Oucnnen ¥ — Y Oucnnen
"MapameTp" ' 24 MIKPOA "Ne kaHany"
| NMAPAMETP
"SD.';\MBcnanHiI;" CeiTnogioaHi
It iHOMKaTopu
— 3ABOAHHA - Buxia
Oucnnen £ V—D E-
IIBMXi'qll
Knasiwi
KepyBaHHs
PucyHok 4.1 - EnemeHmu onepamugHo20 KepysaHHs
4.1.1 NMpu3HavyeHHa gucnneiB nepeaHbLOI naHeni
Oucnnen Oucnnen Mpu3sHayeHHsa gucnnes
UA EN
NMAPAMETP PV Y pexumi POBOTA BigoOpaxae 3HayeHHA OOpaHoi BMMIPOBAHOI BENUYMHM,

perynboBaHOi BENWYMHU i T. M.
Y pexumi MPOFPAMYBAHHA Binobpaxae Homep o6paHoro napameTpa.

3ABOAHHA SP Y pexumi POBOTA Bigobpaae 3Ha4eHHs 3agaHoi TO4YkM 0BpaHoro KOHTYypy
perynioBaHHs abo 3HayYeHHs1 3a4aHoi TOYKM obpaHOro nporpamHoro 3agasada abo
iHLIEe 3HAYEeHHs1 TEXHOJIONYHOro NapameTpa.
Y pexumi NMPOMPAMYBAHHSA Bigobpaxkae 3HadeHHs napameTpa nporpamMyBaHHs
ab0o KOHIrypyBaHHS.

BUXIg ouT Y pexumi POBOTA BigoGpaxae 3Ha4yeHHA Kepyr4oro BMAMBY, LLO NOAAETLCH Ha
aHanoroBui abo iMMynbCHWI BKXig NpUCTpol0 abo curHam NoNOXEHHS BUKOHABYOIoO
mMexaHiamy (B%) obpaHoro perynstopa. Bigobpakae 3HauyeHHs Kepyl4oro BhnuBy
3agaBava obpaHOi KOPUCTYBarNbHULBKOI NaHeni iHAvKaLii i KepyBaHHs.

Y pexumi nporpamyBaHHA Ha AaHWA OWUCMIEN BMBOAATLCA 3HAYEHHS! OOMOMDKHMX
napameTpis.

KAHAN CHANNEL VY pexumi POBOTA Bigobpaxae Homep obpaHoro kaHany perynstopa, nporpamHoro

3agaBava, Homep KOpUCTYBanbHULLKOT NaHeni.
Y pexumi MPOIPAMYBAHHSA Bigobpaxae Homep piBHA NporpaMyBaHHS.

4.1.2 NMpu3aHayeHHA cBiTNoAiogHUX iHAMKaTOopIB

IlHamnkaTtop  IHAuKaTOp [Mpu3HayYeHHs iHgUKaTopa
UA EN
Per Reg CeiTutbCH, SKWO obpaHa maHens iHOukauii i kepysaHHs peaynamopom (PID (60),

PID_CAS (61), PID_IMP (62), D_PID (95) abo D_PID_I (96)).
MepeMukaHHA HOMepa perynsaTopa 3fiiiCHI0ETLCS 3a Aonomorow knasiw "NekHT™ |
"NekH 4 ". MakcumarnbHa KinbKicTb perynaTopis 3aaaeThcsa Npu NporpamMyBaHHi.

Mpr Prg CBiTuTbCA, AKWO OOpaHa maHesnb iHOuKauii i KepysaHHS MpospaMHUM 3adasayem
(mobmo ¢yHKyioHanbHUM briokom TM_PRG (57)).
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MNepemMukaHHa HOMepa NporpaMHOro 3adaBava 34INMCHIOETLCA 3a AOMOMOroK Knasill
"NekH T | "NekH ",

IHa Disp CBiTuTbCH, AKWO obpaHa naHenb KOpUCTyBaya iHAMKaLii | kepyBaHHs. IHpopmauia Ta
KepyBaHHA BM3HaYalOTbCS KOpPUCTYBa4YeM Mpu nporpaMyBaHHi B (yHKUiOHaNbHOMY
6noui USER (63).

Bx In CBiTuTbCH, AKLWO 0bpaHa naHesb iHOUKayii xodie hyHKLioHaNbHMX BIOKIB.
Bux Out CBiTnTbCH, AKLWO 0bpaHa naHesb iHOUKayii 8uxodie pyHKUioHanbLHUX Brokis.
Mpm Prm CeiTutbcsl, sikWo obpaHa mnaHens iHOuKauii i pedacysaHHsI napamempie

dbyHKUiOHanNbHMX Gnokis. (auB. Takox n.7.2.1.4).

oT Err Ceitutbess Tinbkn B pexumi NMPOMPAMYBAHHA, skwo icHye cuctemHa abo
nporpamoaHa BIOMOBA (auB. po3gin 7.2.1.7 - KoHTponb BiAMOB).

ouwl Fail Csitutbes B pexxumi NMPOMPAMYBAHHA i 6numae B pexxumi POBOTA npu HasiBHOCTI
NOMUIOK NPOrpamMyBaHHsI.

| | CBiTUTbCS, SKLLO NPOrpamMHUiA 3a4aBad 3HaxoanTbCst B pexuMi "poboTa”.

CBiTUTbCH, SKWO MNporpamMHUiA 3agaBay 3HaAxXoauTbCs B pexumi "odikyBaHHa" abo
y

"3yMMHKa"».

[ ] [ ] CBIiTUTBbCA, SAKLIO NMPOrpamMHUi 3adaBad 3HaxoauTbCs B pexumi "cton" abo "kiHelb
nporpamun"”.

KY Cas CBiTnTbCcA (B 3anexHOCTi Big 0OpaHOi CTPYKTYypu perynsropa), SKWO perynaTtop

3HaxoQWTbCS B KACKaZHOMY PEXMMIi KEPYBaHHSI.
ny Loc CBIiTUTbCS, SKLLO PErynsATop 3HAaXOAUTLCS B FIOKANIbHOMY PEXUMI KEPYBaHHS.

Py Man CBITUTLCHA, SKLWO PEerynsatop 3HaxoAMTbCA B PYYHOMY PEXUMI KepyBaHHS, i He
CBITUTbCS, SIKLLO PEryNsiTOp 3HAXOAUTHCA B aBTOMATUHHOMY PEXMMI KEPYBaHHS.

cy Trc CBIiTUTLCH, AKLLO perynaTop 3HaxoamTbCs | CTEXMTb PeXUMi kepyBaHHs (tracking).
PB Run CaiTuTbCA, AKWO KoHTponep MIK-52 sHaxoautbca B pexumi POBOTA.

ne Prg CeiTutbeA, AKwo koHTpornep MIK-52 3HaxognTbca B pexumi nporpamyBaHHS.

IH Lan Bnumae, akwo BinbyBaeTbca nepegayda AaHuX Mo iHTepdencHomy KaHany 3B'A3Ky.

A (oncnnen A (display CBiTnTbCS, AKWO 3HAYeHHs OOPaHOi BMMIPHOBAHOI BENUYUHU MEPEBULLYE 3HAYEHHS
MAPAMETP) PV) yCTaBKu curHanisauii BigxuneHHs MAX.

V (aucnnen  V (display CBiTnTbCH, SKWO 3Ha4YeHHs oOOpaHOi BMMIPIOBaHOI BEMWYMHW MEHLUE 3Ha4YeHHS
MAPAMETP) PV) yCTaBku curHanisadii BigxuneHus MIN.

A (oncnnen A (display CsitnogiogHun iHgvkatop ctaHy kmtoda BIJIbLUE imnynbcHoro abo TpuvnosuuinHoro
BWX10) OouT) perynaTtopa. CBiTuTbca npu BktoueHomy krtodi BINIbLUE.

V (oucnnen  V (display CsitnogiogHui iHgvkatop ctany kmoda MEHLWUE imnynbcHoro abo TpunosuvuinHoro
BUXIO) ouT) perynatopa. Ceitutbcsa npu BktodeHomy kntodi MEHLLE.

4.1.3 NMpu3HayYeHHA Knasiw

KnaBiwi Kna.iwi Mpu3HayeHHs Kna.ilwi

UA EN
o [¢Y] o [¢Y] Y pexumi POBOTA 3a 4onomMorow i€l KnaBilli 34iACHIOETLCS NePEMUKAHHST NaHenemn
MeHro Menu pexunmie iHOWKaLii NO3Ha4YeHUX CBITNOAIOAHMMM iHOMKATOpaMu, po3TalloBaHUMKU Mig

oucnneem 3ABOAHHA. KoxHe HatuckanHa knagiwi MEHKO npusBognte go
nepemMuKaHHs Ha HacTynHWUiA cnpasa iHgukaTop (i T. 4. no kony)

Per MNpr g Bx Bwux Mpm oW OT
S S S S m— S m—

S}

Y pexumi nporpamyBaHHS [aHa KnaBilla BWKOHYE CYHKLiO BiAMiHW BMKOHaHWX AiA,
onepauin.
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o [¢] BBig o [ KnaBiwa npusHaveHa ans nigTBepoiKeHHs BUKOHYBaHWX Ain, onepauiv i ans dikcauil
Enter 3HayeHb, AKi BBOAATbCA. Hanpwvknag, niaTBepKeHHs nepexody 3 aBTOMaTU4HOro
pexuMmy poboTU B PeXUM PY4YHOrO KepyBaHHA i Hasag, dikcauis BBody 3MiHEHOT

3a4aHol TOYKK, NPOCYBAHHS NO PIBHAM NporpamyBaHHs i T. M.

o [Nekn 1] e [Nech 1] Knasiwa npusHaveHa Ans 3miHW Ha Aucnnei kaHany (Bxogdy, perynsitopa, Kpoky
nporpaMHOro 3agaBaya) B CTOpPOHY 36inblueHHs. B pexwumi  KoHdirypyBaHHS
BMKOPUCTOBYETLCA Arsi HanalTyBaHHS YMOB NepexoaiB NporpamMmHoro 3agasavya.

o [NekH{] e [Nech!] Knagiwa npusHayeHa Ansa 3miHW Ha aucnnei kaHany (Bxody, perynsitopa, nporpamMmHoro
3aj@aBaya) B CTOPOHY 3MEHLLEHHS.

o [P/A] o [M/A] KoxHe HaTuckaHHS Knasilli BUKMNMKAE nepexif perynatopa 3 aBTOMaTUYHOIO pexvmy
pOBOTU B PEXIM PYYHOrO KepyBaHHsi i Hasag (CninbHO 3 HaTUCKaHHAM Knasiwi [¢], ana
niaTBepAXXeHHs1 BUKOHaHHS onepadii nepexoay).

Takox, Ko obpaHa naHernb iHAvKaLii cTaHy nporpamHOro 3ajaBava, L€t KHOMKOH

MOXHa NnepeBecTV NporpaMHKin 3agasay B pexum "pobota”, "ouikyBaHHs" abo "cTon".

e [3aBnA.] e [SP] KnaBiwa npu3HavyeHa ONs BUKNUKY 3HAYEHHsl, sike BigobpaxkaeTbcs, Ha aucnnei
BHYTPILLHBOI 3a4aHOi TOUKM AN peAaryBaHHs abo Ansi nepeMmnKaHHst pexumMiB 3agaHnx

BEINYMH.
o[A] e [A]Up KnaBiwa "Ginbwe". KoxHOro pasy npu HaTUCKaHHI LUiEl knasiwi 3ailCHI0ETBCA
3Hau. 30inNblUeHH 3HaYeHb 3aJaHoi TOYKWM, BMXIOQHOTO CuUrHamy KepyBaHHsi (Kepykuyoro

BnnmBy) abo 3Ha4yeHHs 3MiHOBaHOro napametpa. [lpu yTpuMaHHi uiei knasiwi B
HaTUCHYTOMY MOMOXeEHHI 36iNblUEeHHS 3HaYeHb BiAbyBaeTbCs 6eanepepBHO.

o [V] o [V] Knasiwa "meHwe". KoxHOro pasy npu HaTMUCKaHHIi Uil Knasiwi 3AiNCHI0ETbCA

3Hau. Down 3MEHLUEHHS 3HayeHb 3adaHoi TOYKW, BUXIOHOrO CUrHamy KepyBaHHs  (Kepyk4doro
BnnmBy) abo 3Ha4yeHHs 3MiHOBaHOro napametpa. [lpu yTpuMmaHHi uiei knasiwi B
HaTUCHYTOMY MOMOXEHHI 3MEHLLEHHS 3HaYeHb BiabyBaeTbCa 6e3nepepBHO.

YBara! Y TeKCTi BAKOPMCTOBYHOTLCH YMOBHI NO3HA4Y€HHA 3rifHO NepeaHin naHeni ykpaiHcbkoro moBoto (UA).

3MiHa 3Ha4eHb, SiKi BABOAATLCA Ha PisHi Aucnnei (LmdpoBi iHAMKaTopu) HagaHo Ha PUCYHKY 4.2:

Dpscrunesd
MAPAMETE .
AnBNAHHA
IniHE IHI4EHE NSPEMETRIE
Miwcrned MPH HATHCHEHHI HECTYNHHX KHONOHK,
BLXIA a3 Tako Txxix komBinayin:
¥ I Logrokpathe HatucHenHn MW
HETHCHEHHA 2 yTpHMaHHAM AT — N Pasomn )
natucHeHHA 3 yTpuManHan AW« 3apn —— |TPHCHOREHDI
natucHenHA 2 yTpumanqan AW« pa S i
! ] P .
¥ napameTpie

PucyHok 4.2 - 3miHa 3Ha4eHb Ha pi3HUX oucriesx

4.2 OnepaTuBHe KepyBaHHA KOHTYpaMu perynioBaHHA
4.2.1 3aranbHi npaBuna

Onga Toro wob BecTn onepaTtMBHE KepyBaHHS KOHTYPOM peryntoBaHHs, koHTpornep MIK-52 noBuHeH GyTu
nepesegeHun B pexum POBOTA. Tak camo noBuHHa OyTv obpaHa naHenb iHOUKAUii perynsaTopiB - CBITUTbCS
iHankaTop PET.

Y KOHTpomnepi MOXHa opraHidyBatM 0O 9 KOHTYpIiB perynoBaHHA, NPOTE B OKPEMOMY BUMAOKy HUCIIO
KOHTYpiB MOXe ByTu MeHLUe (aX 0O OfHOrO).

OnepaTnBHe KepyBaHHS BeAETbCS 3a BUOOPYMM MPUHLMMNOM: BUOMPAETHCA HOMEP KOHTYPY i ONS HbOro
KOHTPOIOKTHLCS | 3MIHIOIOTLCA PEXUMK, MapaMmeTpu i curHani. BUHATOK CTaHOBUTL NMULLIE KOHTPOMb NMOMWITOK, SKUIA
BeLEeTbCHA Ans BCbOro KOHTpOmnepa B Linomy.

4.2.2 ®yHKUii nepeAHbOI NaHeni B pexumi "Per”

MepegHa naHenb Npu3HayeHa Ans onepaTMBHOIO KEPYBaHHS KOHTypamu PeryntoBaHHs i MiCTUTb HeobXiagHi
cBiTrnoAioaHi, undpoBi iHANKaToOpu i KnasiaTypy.

MepeoHa naHenb koHTponepa MIK-52 B pexumi onepaTVBHOrO KepyBaHHSI KOHTYpaMu peryrtoBaHHs
npeacTaeneHa Ha puc. 4.3.
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Homep perynatopa

[MoTo4He 3HauyeHHs ; —
perynboBaHOro napameTtpa | 48 MIKPOA

< TAPAMETP

IHOVKaTopu pexmmis
KepyBaHHs

3HaueHHs 3a4aHoT TOYKM
BkntoueHHs kntova

"BinbLwe" iMNynbCHOro
pervnaTopa

IHavkaTop "Per” (MaHenb
perynsitopis)

BkntoyeHHs kntoya "MeHwe"
iMNynNbCHOro perynsaTopa

Knagilwi kepyBaHHs

3Ha4eHHs1 BUXigHOro
curHany perynaropa

PucyHok 4.3 - [TepedHs1 naHesb 8 pexxumi orepamusHo20 KepysaHHs KOHmMypamMu peaynio8aHHs
OpHopospsaaHuii aucnner "N2" - KOHTYp - Nokasye HOMep KOHTYPY Perynatopa, 3 kUM npawtoe onepaTop.

Ha votupupospagHun gucnnen NAPAMETP B1BOAMTLCA NMOTOYHE 3HAYEHHSA PEryrnbOBaHOro napameTpa.
[Ba ceiTnogiogHux inavkatopa ¥ i A B Uil rpyni curHaniaytoTb NPO CnpaLoBaHHs curHanisauii Buxogy Ha gucnnel
napameTpa 3a ycTtaBku "MeHwe" abo "binbLie”.

Ha yoTnpupo3spagHuin aucnnen 3aBaaHHs BUBOAMTHCS NOTOYHE 3HAYEHHS 3a4aHO0I TOYKM.

Ha TtpupospsagHui aucnnen BWXILO BuBOauTbCA 3HAYEHHA curHany Ha Buxodi perynstopa. [Ba
ceiTnogiogHux iHgukatopa ¥ i A B Ui rpyni cMrHaniaytoTb Npo cnpaLpOBYBaHHI BUXOAIB iMMYNbCHOTO perynsitopa B
HanpsiMky "MeHwe" abo "binbLue".

YoTupwu cBITNOAIOAHI IHAMKATOPU «PEXMM KEPYBaHHS» BKa3yloTb, B AKOMY PEXMMI NPaLOe KOHTYP:
KY - kackagHe kepyBaHHs,
JIY - nokanbHe KepyBaHHs,
PY - pyyHe kepyBaHHS,
CY - cnigkyrode kepyBaHHS.

MepenHa naHenb mae 8 Knagil, 3a [OMOMOIO SIKMX BEAETbCH OrnepaTUBHE KepyBaHHS KOHTypamu
perynioBaHHs.

4.2.3 3miHa pexumMiB pob6oy4oro piBHsA, piBHi 3aXUcTy pob60o4oro piBHA

Ha poGoyomy piBHi MOXNMBa 3MiHa pexumy poboTun perynatopa - 34ilCHEHHS nepexody 3 aBTOMaTUYHOro
pexumy kepyBaHHSA (kackagHui - KY i nokanbHum - J1Y) B pyyHuin pexum kepyBaHHs (PY) i Hasag, Moxnuneo
30IACHIOBATN 3MiHY 3HAYEHHs 3a4aHOoi TOYKM, 3MIHIOBATM 3HAYEHHS Kepyr4voro BhfvMBY (B PYy4HOMY pEXMMiI
KepyBaHHS PerynsaTtopom ).

€ piBeHb 3ax1CTy ANs 3MiHW pexumiB poboTn poboyoro piBHS.

4.2.3.1 3miHa pexxumMy poboTu perynsatopa

B perynsaropax, ki BUKOpUCTOBYytOTbCS B KOHTponepi MIK-52, € Tpu pexvnmn poboTu kepyBaHHS 06'eKTOM
perynoBaHHs:
® aBTOMaTUYHUI pexnM poboTH, KM CKNaOaeTbCs 3 PEXMMIB:
- KackagHU pexxum kepyBaHHs - KY
- NTOKanbHU pexunm kepyBaHHs - JTY
® DYYHUIA peXmm poboTu - PY.

Pexvum poboTu perynatopa - aBTOMaTUYHWIA (KackagHURW, NokanbHWN) abo pyyHUn € cmaHoM, Wo
3anam'smosyembcsi . 1icna BKNIOYEHHS XUBMEHHS Perynsatop 3HaxoAMTbCs B TOMY PeXuMi, B sKOMY BiH nepebysas
Ha MOMEHT BiAKMIOYEHHS.

KackagHunii pexum poboTn perynsatopa BubvpaeTbCA Npu  BignoBigHIM  KoHirypauii  cTpykTypu
dyHKUioHanbHoro 610Ky obpaHoro perynstopa.

binbw poknagHo 6Gibnioteka i onuc yHKUioOHanNbHMX OnokiB, npeacTtaeneHi B HacTaHoBi wopo
ekcnnyatyBaHHa [1PMK.421457.005 PE2.

Bubip pexumy kepyBaHHA: pyqHuii PY, nokanbHum 1Y, kackagHui KY 3aifCHIOETBCA HATUCKaHHSAM KnaBilli
[P/A] Ha nepegHin naHeni perynatopa 3 HACTYMHUM HaTUckaHHaAM knasiwi [¢&)]. Mepexig 3 pyyHOro pexumy
KepyBaHHs PY B kackagHuin KY 6nokoBaHWi, i MOXITMBUIA TiNbKKW Micns BUOOPY NOKaNbHOIO PeXumy kepyBaHHs JTY.
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Bubip pexumy kepyBaHHS CynpOBOLXKYETbCS CBITIHHAM BiQMNOBIAHOMO CBITNOAIOAHOIO iHAMKaTopa Ha
nepegHii naHeni npunaay:
- B KackafiHoMy pexumi ceiTuTbes iHamkaTop KY
- B JTIOKanbHOMY pexuMi CBiTUTbCS iHankaTop NY
- B Py4HOMY pexuMi CBiTUTbCS iHaukaTop PY

4.2.3.2 ABTOMaTM4YHUIA KackagHU abo NokanbHUN peXum poboTu perynaTopis

Mepexig Ha py4YHU pexum po6oTu

ABTOMaTUYHUNA

KackagHuw a6o
nokKanbHuUn

eXXUM poooTHn
Opry

= [P/A]

¥ Py

= [¢]
® ry

PieeHb 3axucmy

e B aBTOMaTU4HOMY KackagHoMy aGo fokaribHOMy pexumi poGoTy perynsTop kepye 06'ekToM
perynioBaHHsi 3rigHO 06paHOro 3akoHy PEerynioBaHHS i 3 BigMOBIAHMMM HanaLTyBaHHAMU
KopucTyBaya.

e B aBTOMaTU4HOMY pexumi poboTu iHamkaTop PY Ha nepeaHin naHeni noraweHuin. CeiTuTbCS
oavH 3 inaukatopis Y abo KY, BignosigHo no ob6paHoro Ha gaHuin MOMEHT PeXnMy.

e [Ina nepexopy B py4HUU PEXUM KepyBaHHSA HeODXigHO HaTUCHYTW knaeiwy [P/A] Ha nepenHin
naHeni perynaropa.

e [HaukaTop PY Ha nepepgHiii naHeni noynHae 6nvumaTu.

e Skuio onepatop HaTUcHyB knasiwy [¢'] B npoueci MuroTiHHA iHaukaTopa PY (npu6nuatHo 10-
15 cekyHgn) - BinbyoeTbcs ¢bikcauissi obpaHO20 pexumy i perynaTop nepenge B pPexuM
py4HOro kepyBaHHs, iHavkatop PY 6yge ceitutucs - wo 6yge B noganbliomy BkadyBaTu Ha
PYYHUIA pexum poboTw.

e Skulo onepaTop He nidmeepdxye CBOIX Aii HaTUCKaHHAM knasiwi [¢'], To aaHi gl onepaTopa
CNpuMaloTbCs AK HEBipHa Aid abo BUNagKkoBe NepeMUKaHHS PEXUMY KepyBaHHS.

e lLle i NnpeacTaBnsie pigeHb 3axucmy  Bi4 BMNAAKOBOrO NEpPeMUKaHHA pexmmy poboTw,
iHgukaTop PY nepectaHe GnumaTtun i 3racHe, a perynatop 3anuwunTbCd B aBTOMAaTU4HOMY
pexumi KepyBaHHs - KackagHomy abo nokansHOMy.

4.2.3.3 Py4Hun pexum pobotu perynsitopis

Mepexia Ha aBTOMaTUYHUI NOKaNbHUNA PEXUM Po6oTU

Py4Huin pexum
po6oTtun

O ky
O ny
® py

= [PIA]
Ky
ny
PY

= [

O «xy

@ ny
O Py

PigeHb 3axucmy

e B pyyHOMy pexumi poboTM onepaTtop 3 nepeaHbOi naHeni 3a AOMOMOrow Knasil [A]
"Ginbwe" i [V] "MeHwe", kepye BUXOOOM perynatopa, TUM camum (OpPMYy€E 3HAYEHHSs
KEepYHYOoro BNvBY, L0 NOAAETLCS HA BUKOHABYUIA MEXaHI3M.

e IHoukaTop PY Ha nepegHin naHeni ceitutbes. IHankaTopu KY i JY He cBiTaTbLCS.

e [1na nepexody B aBTOMaTUYHWUIN JIOKa/IbHUU PEXUM KepyBaHHA HeOobXigHO 08i4i HaTUCHYTU
knasiwy [P/A] Ha nepegHin naHeni perynatopa.

e |HavkaTop NY Ha nepeaHiit naHeni noYnHae 6rnMMaTi, KO onepaTop HaTUCHYB Knasily [&]
B Mnpoueci MUroTiHHA iHaukatopa Y (npwbnusHo 10-15 cekyHam) - BigbyneTtbca ghikcayis
06paHo20 pexuMy i perynsaTop nepenae B peXXMm aBTOMaTUYHOIO JI0KaSIbHO20 KEPYBaHHS.

e |HaukaTop PY 3racHe i 3acBitntbesa iHgukatop J1Y - wo Gyane B noganblloMy BKadyBaTu Ha
aBTOMATUYHWIA JTOKasIbHUU PEXUM poboTu.

e Skuio onepatop He nidmeepdxye CBOIX Al HaTUCKaHHAM knasiwi [¢], To gaHi Aii onepaTopa
crnpuiMaloTbCst Sk HeBipHa Ais abo BuMnagkoBa, BiOMOBIOHO PErynsitop He 3MiHUTb PeXum
KepyBaHHS.
e lle i npencraBnse pigeHb 3axucmy BiA BUMAOKOBOrO MNEPEMVKAHHS pexunMmy poboTu,
iHoukaTop JY nepectaHe Gnumatu i 3racHe, a perynaTop 3anuvinTbCA B PYYHOMY PEXUMI
KepyBaHHs.

4.2.3.4 ABTOMaTU4YHUI NOKaNbHUW PeXUM poboTH perynaTopiB

Mepexig Ha aBTOMAaTUYHUI KackagHUNA PeXUM po6oTu.

ABTOMaTU4HUNA
NoKanbHU1

eXXUM poboTHn
®
O ny
O py

e B aBTOMaTMYHOMY FfOKarbHOMY pEeXuUMi poGOTM perynsiTop Kepye OG'€KTOM pPeryrnoBaHHs
3rigHO 06paHOro 3aKOHY PEryroBaHHs i 3 BiANOBIAHMMM HanalTyBaHHAMYM KOpPUCTyBaYa.

e |Havkatop JY Ha nepeaHin naHeni cBiTUTLCSA. IHanMkaTopu PY i KY He cBiTATbCA.
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< [P/A] e [Ins nepexofy B aBTOMAaTUYHWUIA KackaOHUU PeXMM KepyBaHHSI HEOOXIOHO mpuyi HATUCHYTU
knasiwy [P/A] Ha nepeHin naHeni perynsTopa.

? Ky e |HgvkaTop KY Ha nepepgHi naHeni nouvHae 6rnvmaty, SIKWO ONepaTop HaTUCHYB KhaBilly

ny [¢] B npoueci muroTiHHs iHavkaTopa KY - BiobyneTbcs cbikcauis obpaHo20 pexumy i

Ovry perynsitop nepevife B peXxvm aBTOMaTUYHOrO KackaOHO20 KepyBaHHs.

=[] e [Havkatop JTY 3racHe i 3acBiTuTbCH iHAMKaTop KY - wo 6yae B noganblliomy BkasyBaTu Ha
aBTOMaTUYHWUIA KackaOHUU pexum poboTu.

8 JI'(IS{I e SkLio onepaTtop He nidmeepdxye CBOIX A HaTUcKaHHAM knaBiwwi [¢'], To gaHi aii onepaTopa

O py CNpuMNMaloTbCA SIK HeBipHa Aia abo BUMAAKOBA, BIAMOBIAHO PErynsTop He 3MIHUTb PEXUM

KepyBaHHsI.

e Lle i npeacTtaBnsie pigeHb 3axucmy BiA BWMNAQKOBOrO MepPeMMKaHHS pexumy poboTw,
inankatop KY nepectaHe Gnumaty i 3racHe, a perynstop 3anqutbCs B aBTOMaTUYHOMY
noKansHOMY pPexuMi KepyBaHHS.

PieeHb 3axucmy

4.2.4 3miHa 3HaYeHHs 3aAaHOi TOYKMU perynsaTopis

Ons Toro wob 3MiHWTM 3agaHy TOYKY KOHTYpYy perymioBaHHsi koHTponep MIK-52 nosuHeH 6yTn
nepesegeHuii B pexum POBOTA. Tak camo noBuHHa OyTu obpaHa naHenb iHAMKauii perynsTopiB - CBITUTbCH
inamkatop PEl. Ha pucnnen NMAPAMETP BMBOAUTBCA 3HAYEHHS BUMIPHOBAHOI BEMWYMHM, @ Ha Oucnnen
3ABOAHHA - 3Ha4yeHHs 3agaHOl TOYKN.

Y perynaTtopi € 3agaHa Touka, sika BUKOPUCTOBYETHCS TiflbKM B aBTOMATUYHOMY PEXuMi kepyBaHHs. 1o
BiJHOLLEHHIO 0O (PpyHKUiOHaNbHOro GnOKy peryrnoBaHHA 3adaHa Todka perynsatopa Moxe OyTu BHYTPIWHbOK abo
30BHILLHBOIO.

BHyTpilWHA 3a4aHa TOYKa 3MIHIOETBCA 3 NepeaHboi NaHeni npunagy. 3Ha4yeHHs BHYTPILLHBbOI 3a4aHOl TOUKK
€ 3Ha4YeHHsM, sike 3anam'amosyemacs . [1icna BKNIOYEHHS XUBNEHHS perynsatop noynHae poboTy 3 TUM 3HAYEHHAM i
3 TUM BUOOM 3a[aHOoi TOYKK, sike Byrio Ha MOMEHT BiAKMHYEHHS.

30BHIWHSA 3aJaHa TOYKa perynstopa MoOXe 3aJaBaTuCs, Hanpuknag, 3 30BHILWHLOrO aHarioroBoro BXoay
abo dopmyBaTuCs iHWKMM dyHKUioHanbHUM 6nokom. Mpu obpaHomy Buai 3agaHoi Todkm "3OBHIWHA" moxnmeui
Tinbku 1i KOHTponb Ha aucnnei SABAAHHSA, amiHnTK ii 3Ha4eHHs 3 nepeaHbOi NaHeni perynaTopa HeMOXITMBO.

BryTpiwHa [nokanexa)
IahaHa ToHKa

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

Buxig BHYTRI WHEOTD 333 THHES

\“—'- JHa4EHHA 33A3H0T TOYKH

PucyHok 4.4 - briok-cxema ¢hopmyeaHHs 8HyMPiWHbLOI YU 308HIWHbLOI 3adaHoi MoYKu
Mpoueaypa 3mMiHM 3Ha4YEHHA BHYTPILIHbOI 3a4aHOI TOYKMN
o [Mpu obpaHomy perynaTopi BubpaTy BigNOBIAHWI PEXUM iHOMKALT 3MiHX 3a4aHOT TOYKN.

e [Ing 3miHM 3HaYeHHs BHYTPILHbLOI (MOKanbHOI) 3ag4aHoi TOYKM HEOOXiOHO HaTUCHYTU
< [3aBpg] knasiwy [3aBg].

e Ha nepepHin naHeni nounHae G6numatn gucnnen 3ABOAHHA. Ha paHomy etani npwm

A murotnusomy aucrnei SABOAHHSA moxnvBa 3miHa 3HauYeHHs BHYTPILLHBOT 3a4aHOi TOYKW.
015.0 <<
e 3 nepenHboi naHeni 3a gornomorok knaeiw [A] "6inbwe" i [V] "MeHwe", BCTaHOBITb
HeobXiaHe 3Ha4YeHHS BHYTPILLIHBOI 3a4aH0I TOYKK, Ska BKasaHa Ha aucnnei SABOAHHA.
= [A] e Skuwio onepatop HatucHyB knasiwy [¢)] B npoueci murotiHHa aucrnnes 3ABOAHHSA
= [V] (mpubnusHo 10-15 cekyHaw) - perynatop nepenae Ha pexnM KepyBaHHSA 3 HOBUM 3HAYEHHSM
BHYTPILLIHBOI 324aHOT TOYKWN.
= [J] e dki1o onepartop He nidmeepdxye CBOIX Al HaTUCKaHHAM Knasilwi [¢'] B npoueci MUroTiHHA
iHoukaTopa Y (npubnusHo 10-15 cekyHau), TO AaHi Aii onepaTtopa CnpuAMaloTbCs siK
HeBipHa ais abo BuNagkoBa 3MiHa 3HAYEHHS.
PieeHb e lle i npencrtaBnsie pigeHb 3axucmy BiO BWNAAKOBOI 3MiHW 3HAYEHHs] BHYTPILUHLOIO
3axucmy 3aBgaHHs, iHgukatop J1Y nepectaHe 6numaty i NoYHe CBITUTUCSH, a pPerynaTop NoBepHETHLCH

B po6OTY 3 KOMWLLIHIM 3HAaYEHHSIM BHYTPILLHBOI (NTOKanbHOI) 3a4aHoi TOYKN.

MpuwmiTka. Mpu 3MiHI 3agaHOi TOYKK perynaTopa AilTe PEXUMU NPUCKOPEHOIT 3MiHW 3Ha4Y€eHb - AVB. puc. 4.2.
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4.2.5 3miHa 3Ha4YeHHs Kepyr4oro BnMBy

e [INA 3MiHW 3HAYEHHsI Kepyr4oro BMMUBY, PErynaTop MOBMHEH 3HAXOQUTUCA B PYYHOMY

® py pexuMi KepyBaHHs. FAKLIO Pperynatop 3HaxXoAuMTbCHd B aBTOMAaTUYHOMY pPeXxuMi, KHoro
HeoOXiQHO NepeBecT! B PYyYHWI PEXUM KepyBaHHsi - AuB. po3gin 6.4.1. IHgukatop PY Ha
nepegHiv naHeni cBitMTbcs. OBpPaHO PyUHUIA PEXUM KepyBaHHS.

e B pyyHomy pexumi poboTu onepaTop 3 nepegHbOi MaHeni 3a AOonoMorow knasiw [A]

= [A] "Ginbwe" i [V] "MeHwWwe", kepye BMXOAOM perynstopa, TMM camMum ¢OpMye 3HayeHHs
= [V] Kepylo4oro BNnuBy, LLO NOOAETLCA Ha BUKOHaBYMA MexaHiam Yepes knodi BINTbLUE-MEHLLE
abo aHanoroBun BuXid, B 3anexXHOCTi Big obpaHoro Tuny perynatopa (aue. napameTpu
BiANOBIQHOrO (hyHKLiOHaNbLHOro 6oKy perynioBaHHS).
BUXIA e 3HaueHHs BuxigHoro curHany B % (B 3anexHocTi Big obpaHoi CTPyKTypu perynsartopa)
BinoOpaae 3HauyeHHst Ha gucnnei BUXIO:
- BMXiAHOr0 aHaroroBoro curHarny,

- 3HaYEeHHA BMAABaAHOI NOTYXHOCTI Ha BuXigHi kntodi BIJIbLLE-MEHLLE,
- 30BHILLHIV CMIHan MOOXEHHS MEXaHi3my.

e [Ipy 3MiHi 3HaYEHHs1 KepytouOoro BrnuBY MiCNsi NEPLUOro HaTUCKaHHSA Oyab-SKOK KHOMKOK
[A] "Ginbwe" abo [VY] "meHwe" nouvHae Gnumatn gucnnen BUXIA, abo ceitnogiogHi
iHOukaTopun A abo V, Bkasyluu onepaTopy SKui napameTp (CurHamn) B AaHUA MOMEHT
3MIHIOETBCS .

e [licns 3aKkiHYEHHs1 3MiHW 3HAYEHHS Kepyk4yoro BnAuMBY, MO Bignycky knaeiw [A] "6Ginbwe"
abo [V] "meHwe" nicns 3akiH4yeHHs 3-4 cekyHg gucnnen BUXIO nepectae Gnvumatn, a
3HayeHHs BUxoay iKCyeETbCA B eHeproHe3anexHin nam'ari.

Mpumitka. MNpy 3miHi KepylYOro BNNMBY perynatopa AiloTb PEXUMU MPUCKOPEHOT 3MiHM 3Ha4YeHb - AMB.
puc. 4.2.

4.3 OnepaTuBHe KepyBaHHA NporpaMmHUMM 3agaBavyammn
4.3.1 3aranbHi npaBuna

Ona Toro, wob BecTn onepaTvBHE KepyBaHHA NporpaMHuMu 3agasadvamu, koHTponep MIK-52 nosuHeH
6ytn nepesegeHun B pexxum POBOTA. Tak camo noBmHHa Byt obpaHa naHenb iHAvKaLii nporpamMHOro 3agasava -
cBiTUTLCS iHamkaTop NPT .

Y KOHTpornepi MoxHa opraHidysaTtu Big 0 0o 9 nporpaMHux 3agaBavis.

OnepaTvBHe KepyBaHHs BedeTbCA 3a BMOOPYMM NPUHUUMOM: BUOMPAETBCA HOMEpP | AONs HbOro
KOHTPOJOIOTLCS | 3MIHIOIOTLCA HOMEPU KPOKIB 3aaBava.

4.3.2 PyHKUiT nepeAHbOI NaHeni B pexumi "Mpr"

MepenHa naHenb NpyM3HadeHa Ans onepaTMBHOIO KePyBaHHA KOHTYpamMu PeryrioBaHHA i MiCTUTb HeOOXiaHi
CBITNOAIOAHI, uMPPOBI iHOUKaTOPW i KNasiaTypy.

MepepHa naHenb koHTporiepa MIK-52 B pexvMi onepaTtMBHOIO KepyBaHHS KOHTYypamu peryroBaHHS
npeacTaBneHa Ha PUCYHKyY 4.5.

MoTo4YHe 3HauYeHHs r — \ Homep nporpamHoro
Ha Buxogi 6roky Out | 4 MIKPOA 3apaBayva

Yac BUMKOHaHHS KpOKY
nporpamoto

IHOUKaTOPU pexnmis
KepyBaHHs

InavkaTop "Mpr" (Maxenb
nporpamMHux 3agaBadvis)

Homep BuKoHyBaHoro
KPOKY

Knasiwwi kepyBaHHs

PucyHok 4.5 - [TepedHs naHerb 8 pexumi orepamueHo20 KepyeaHHs rpogpaMHUM 3adagadyem

OpHopo3spsaHui ancnnen "Ne - nokasye HOMep NporpamMHoOro 3agasada, 3 SikKMM npautoe onepaTop.

Ha 4votupn pospsagHui gucnnen NMNAPAMETP BUMBOAWUTLCA MOTOYHE 3HAYEHHS, WO NOAAETLCHA Ha BUXig
nporpamMHoro 3agaBsava.

Ha 4oTtupm po3pagHuii gucnnen 3aBAaHHA BUBOAUTBLCS Yac 0 3aKiHYEHHsI MOTOYHOIO KPOKY Mporpamu.
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Ha Tpu pospsagHuii aucnnen BUXIO noToYHMIA KpOK NporpamHoro 3agasava.

Tpu cBiTNOAIOAHI IHONKaTOPW BKa3yloTb, B AKOMY CTaHi NpaLtoe KOHTYp:
» - nporpaMHunin 3aaBad B pexumi «poboTay,
- MPorpaMHUin 3aasady B pexumi «naysa»,
M - nporpamHuit 3aaBay B pexuMi «cTon.

NuuboBa naHenb Mae 8 knagil, 3a AOMNOMOMOK SIKMX BeAeTbCs OnepaTMBHE KepyBaHHS KOHTypamu
pEerynoBaHHs.

4.3.3 3miHa pexumiB po6o40ro piBHsi, piBHi 3axucTy po6oy4oro piBHA

Ha poboyomy piBHI MOXnMBa 3MiHa pexxumy poboTu ( «poboTa», «naysay, «CTon») - 34iINCHEHHS nepexoay
3 pexxuMy poboTa B pexum naysa, 3 pexxmmy naysu B pexum CTOrM, 3 PEX1My CTOMN B pexmm poboTa i HaBnaku.

€ piBeHb 3axuCTy AN 3MiHW pexuMiB. FAKLo onepatop He nidmeepdxye CBOIX Aii HATUCKaHHAM KnaBiLli
[¢], To paHi aii onepaTopa cnpuiiMaloTbes K HeBipHa Ais abo BUNaaKoBa, BiAMNOBIAHO PErynATOp He 3MIHUTL PEXMM
KepyBaHHs.

4.3.3.1 3miHa pexxuMy nporpaMHuX 3aaBadiB

Pexvum poboTu nporpamHOro 3agaBada - € cmaHoM, sikul 3anam'amosyembcsi  [licnsi BKIOYEHHSI
XKVBMEHHST PErynsaTtop 3HaxoAuMTbCs B TOMY PEXWMMi i Ha TOMY X Kpoui, B sIkOMy BiH nepebyBaB Ha MOMEHT
BiKIMOYEHHS.

bBinbw poknagHo 6ibnioteka i onuc dyHKUiOHanNbHMX OnokiB, npeacTaBneHi B HacTtaHoBi  WoAo
ekcnnyatyBaHHa [IPMK.421457.005 PE2.

Bubip pexumy kepyBaHHs: poboTa, naysa, CTON 3AINCHIOETLCA HaTUcKaHHAM knaeiwi [P/A] Ha nepegHin
naHerni perynstopa 3 HacTyMHUM HaTUCKaHHAM knasilwi [¢].

Bubip pexumy KepyBaHHsi CynpOBOOXKYETbCA CBITIHHAM BiAMOBIAHOIO CBITNOAIOAHOrO iHAMKaTOpa Ha
nepegHivi naHeni npunaay.

4.3.3.2 MNepexiag mMix pexxumamu

= [P/A] e [Ina nepexody B iHWWIA pexum HeobxigHO HaTucHyTu knasiwy [P/A] Ha nepegHii naHeni
perynsitopa.
|| Mpw LLOMY noyHe GrnumaTit oavH 3 iHavkaTopis P, | a6o Ml .
= [&] [Ona nepexogy B TOW UM iHWWUA pexum NOTPIGHO Npy MepexTiHHI BignoBigHOro iHaukatopa

NigTBEPANTN NOro KHOMKoK «Beigy.

PiseHb e KO onepatop He HATWUCHYB Knasiwy [¢'] B Npoueci MUTOTIHHA OfHOro 3 iHAMKaTopiB -
3axucmy ¢pikcauyis obpaHo20 pexumy He BiobyaeTbCs.

4.3.4 3miHa KpOKy nporpaMmHoro 3agaBava

Ona Toro, wob 3MiHUTKM KpPOK nporpamHoro 3agaeada, koHTpornep MIK-52 nosuHeH ByTn nepeBeneHuii B
pexum POBOTA. Tak camo noBuHHa 6yt obpaHa naHenb iHAMKaLil NporpaMHOro 3afaBava - CBITUTbCS iHAMKATOP
Mpr. Ha gucnne BUXIA BuBoauTLCS HOMEP MOTOYHOrO KPOKY MPOrpaMHoro 3agasada/

Kpok nporpamMHOro 3ajaBava € 3HaYyeHHsIM, WO 3anamsimosyemsbcs. [licns BKMHOYEHHS XKMBMEHHS
nporpaMHuii 3agaeay novmMHae poboTy 3 TOro KPoKy ,Ha sikoMy ByB Ha MOMEHT BiOKIOYEHHS.

Mpoueaypa 3MiHM KPOKY NporpamMHoro sagaBayva

e [lpn oGpaHoMy BiANOBIOHOMY pexuMi iHAMKauii BMOpaTh UikaBuUi HOMEpP MPOrpamHOro
3agasayva (1-9).

e [1ns 3MiHM HOMEpa KPOKy NporpamMHOro 3agasada HeobxigHo HaTUCHYTU knasiwy [3aBA].
e Ha nepegHin naHeni nounHae Gnumatn gucnnen BUXIA. Ha paHomy etani npwm

murotnusomy aucnnei BUXIO moxnuea 3miHa 3Ha4YeHHS BHYTPILIHBOI 3a4aHOl TOYKM.

e 3 nepedHbOi NaHeni 3a gornomoro knasiw [A] "Oinbwe" i [ V] "MeHwe", BCTaHOBUTU
HeobXigHU KPOK, KM BigobpaxaeTbca Ha avcnnei BUXIA.

e dkuio onepartop HaTucHyB Knasiwy [¢'] B npoueci muroTiHHA aucnines BUXIA - 3apasad

& [J] nepenge Ha obpaHuii Kpox.
PieeHb e dku1o onepartop He nidmeepdxye CBOIX Al HaTUCKaHHAM Knasilwi [¢'] B npoueci MUroTiHHA
3axucmy iHoukaTopa BUXIA To nepexia Ha obpaHui Kpok He BiabyaeTbes.
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4.4 OnepaTMBHe KepyBaHHAI NMaHensAMu BigoOGpaxeHHA napamMmeTpiB, 3agaHuX
KopucTyBayeM (naHenb KOpUcTyBa4a)

4.4.1 3aranbHi npaBuna

Ons Toro, wo6 BecTu onepaTvBHE KepyBaHHA NaHensamu iHgwkauii, koHTponep MIK-52 nosuHeH OyTu
nepeseneHun B pexxum POBOTA. Tak camo noBuHHa OyTu obpaHa naHenb iHAWKaLii - CBiTUTbCS iHaukaTop IHA

Y KOHTponepi MoxHa opraHidysaTtu Big 0 o 9 naHenen iHaukauii.

OnepaTtnBHe KepyBaHHA BedeTbCA 3a BUOOPYMM MPUHUMMNOM: BUOMPAETbCS HOMEP | ONs  HbOro
KOHTPOIIOKTLCA | 3a4at0TbCs NapameTpu.

4.4.2 ®dyHKUii nepeAHbLOI NaHeni B pexumi "lHg”
MepegHa naHenb NpusHadeHa AN ONepaTMBHOIO KepyBaHHSA i MICTUTb HeobxigHi ceiTnogiogHi, undpoBsi

iHOWKaTOopW | KNaBsiaTypy.
MepeaHsa naHenb KoHTponepa MIK-52 B pexxvmi onepaTtMBHOrO KepyBaHHS nNpeacTaBneHa Ha puc. 4.6.

3HaueHHs, Wo nogaeTbeA e —_ Y Homep naneni iHgukauii

Ha BnacTtmBicTb Ne9 | 28 VIIKPOA MIK-5?

o®
on

dyHKUiOHanbHOro 61oKky

Ory IHavkaTop "IHa" (Manenb
Oc iHAVKaLii)

3HayeHHs, Wo nogaeTbes

) 3ABOA BMX'I]
Ha BracTusicTb Ne10 -3 \/a- P ! o~ 8::
dyHKLiOHansLHOro 6roky - v/ ow
Sux Npw QU g oo D 7 Knagiwwi kepyBaHHs

3HaueHHs, Lo NoAaETbCS ' ' ' @
Ha BnacTmBicTb Nell - //
' Bsm ‘

dyHKLiOHanNLHOro 6roky
PucyHok 4.6 - [epedHsi naHesb 8 pexxuMi orepamueHo20 KepysaHHs pogpaMHUM 3adasadyem

/ ’

OpHopo3spsaHui ancnnen "Ne" - nokasye HoMep naHeni iHAMKauii, 3 SKMM npautoe onepartop.

Ha yvotupwn pospsgHun gucnnen NAPAMETP, 3ABOAHHA i tpu pospsaaHuin BUXIO BMBOAUTLCS NMOTOYHI
3Ha4YeHHS 3B'A3KOBMX NapaMeTpiB.

MepegHs naHenb mae 8 knagill, 3a JOMOMOMOK SIKMX BELAETbCA OnepaTWBHE KepyBaHHS KOHTypamu
iHOWKaLili.

4.4.3 3miHa 3a4aHoOi TOYKM NaHeni iHAuKauii

Ona Toro, wob 3miHMTK Buxig dyHKUiOHanbHOro 6noky iHAaukauii, koHTponep MIK-52 noBuHeH OyTu
nepesegeHun B pexxum POBOTA. Tak camo noBuHHa OyTu obpaHa naHenb iHAMKaLii - CBiTUTbCSA iHAMKaTop IHA.

Buxig naHoro dyHKUiOHanbHOro 6noKy € 3HayeHHAM, wo 3anam'amogyemscs [icnsa BKIMHOYEHHS XUBINEHHA
6ok iHAVKauii noYnMHae poboTy 3 TUM Xe BUXOOOM, Lo | ByB HA MOMEHT BiKMIOYEHHS.

Mpoueaypa 3miHn BuxoAy 6noKy iHankaujii

e [Mpn obpaHoMy BiAMOBIOHOMY peXuMi iHOVKALii BUOpaTW HOMep MaHeni iHauKauii , SKui
uikaButb (1-9).

< [3aBpg] e [1ns 3MiHM HOMEpa KPOKy NporpamMHOro 3agasaya HeobxigHo HaTUCHYTU knasiwy [3aBA].
e Ha nepegHin naHeni nounHae G6numatn aucnnen 3ABOAHHA. Ha paHomy etani npwu
murotniusomy aucnnei 3ABOAHHA wmoxnmea 3wmiHa Buxogy yHKLiOHanbHOro 6noky

iHOWKaLil.

e 3 nepedHbOI nNaHeni 3a gonomorow knasiw [A] "Oinbwe" i [ V] "MeHwe", BCTaHOBUTK
HeobXxigHWi BuUXia.

e Akuio onepatop HaTucHyB knasiwy [¢'] B npoueci muroTiHHa gucnnes SABOAHHSA - Buxig
& [J] 3MIHUTUCS Ha TOW SKuiA OYB 3agaHu.
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4.5 OnepaTuBHe KepyBaHHAI MaHeNsiIMM KOHTPONK BXOoAiB i BUXOAIB
byHKUiOHanbHUX 6nokiB

4.5.1 3aranbHi npaBuna

Ons Ttoro wob nepernaHyTn Bxig abo Buxig dyHKUioHanbHoro 6noky, koHTponep MIK-52 nosuHeH GyTu
nepesegeHun B pexum POBOTA. Tak camo noBuHHa Oyt obpaHa BignoBigHa naHenb iHAWKauii - BxodiB abo
BMXOAiB (PyHKUiOHaNbHUX BrokKiB - CBITUTLCS iHaMKaTop Bx abo Bux.

4.5.2 ®dyHKUii nepeaHbOi naHeni B pexumi "Bx" a6o "Bux"
MepegHa naHenb Npu3HayeHa AN ONepaTUBHOIO KEepPyBaHHSA i MICTUTb HeobxigHi ciTnogioaHi, undpoBsi

iHOuKaTOopW | KNaBeiaTypy.
MepenHsa naHenb KoHTponepa MIK-52 B pexxvmi onepaTtMBHOrO KepyBaHHSA npeacTaeneHa Ha puc. 4.7.

pr—

Homep dyHKuUioOHanbLHOro 249 V| KFPOAN MIK-52 IHgukaTop "BX" (Bxoaun

6noky /—"A"AMET" s oK yHKUiOHanbHMX GrokiB)
CEEP )
cy

IHavkaTop "Bux" (Buxoam
yHKUiOHanbHMX GrokiB)

Ne
{
g a
Homep Bxoay abo Buxoay "I
byHKLIiOHaNLHOTO GroKy el

Knasiwi kepyBaHHA

3HaueHHs Bxoay abo
BMXx0Ay (pyHKUiOHanLHoOro
6nokv

PucyHok 4.7 - [NepedHsi naHenb 8 pexumi iHOUKauyii 8xiOHUX napamempie yHKUioHanbHUX 6110okKie

Mepmnx 2 po3pagn aucnnes NMAPAMETP BkasytoTb Ha HOMep yHKLiOHanbLHOro 6noky, a 3,4 po3paau - Ha
HoMep Bxody abo Buxody UbOro yHKLiOHanbHOro Groky, sikvi noTpibHo Bigobpaxatu. Ha gucnnen 3aBaaHHA
BMBOAMTLCS MOTOYHE 3HAYEHHS napameTpa.

4.6 OnepaTMBHe KepyBaHHsi NMaHemnslo KOHTPOSK i KepyBaHHA napamMeTpammu
¢pyHKUiOHanbHUX 6NokiB

4.6.1 3aranbHi npaBuna

Ona toro wob nepernsHytn abo peparyBatu napameTp yHKUioHanbHoro 6noky, koHTpornep MIK-52
nosuHeH 6yTn nepeseneHun B pexum POBOTA. Tak camo noBuHHa GyTn obpaHa naHenb iHAMKauii napameTpis
dyHKUiOHanbHMX 6nokiB - cBiTUTLCS iHAvkaTop MNPM. MNMapameTpy, skui NoTpibHO BigpeaaryBaTy, Takox MOTPIGHO
NpUCBOITU npanop [o3sony nporpamyBaHHa B pexumi POBOTA (ave. n. 5.2.1.4) - npanopeub «Pch» npu
nporpamMyBaHHi 3 NPOrpaMHoro nakety «Anbday.

4.6.2 NepeaHsa naHenb

MepenHa naHenb npusHaveHa ANsi OnepaTMBHOIO KEpYBaHHS i MICTUTb HeobXigHi ceiTrnogiogHi, undposi
iHOWKaTOpWU i KNaBeiaTypy.
MepenHsa naHenb KoHTporiepa MIK-52 B pexvmi onepaTtMBHOIO KepyBaHHs npeacTaeneHa Ha puc. 4.8.

e

Homep dyHKuUioHanLHoro | 4 MIKPOA IHgukaTop "Mpm"”
6roky (MapameTpmn
yHKLiOHanbHMX 6MoKiB)

Howmep napameTpa
dyHKUiOHanNLHOro 610Ky

KnasiLwi kepyBaHHA

3HauyeHHs napameTpa
dyHKUiOHaNLHOro 610Ky

PucyHok 4.8 - lepedHs naHernb 8 pexxumi iHOukauii napamempie ¢pyHKUjioHanbHuUx 6110Kie
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Mepwmnx 2 pospsgn voTvpu pospsgHoro gucnnes NMAPAMETP BkasyloTb Ha HOMep (yHKLiOHanbHOro
6noky, a 3,4 pospagn - Ha Homep napameTpa yHKUioOHanbHOro 6roky, sikui noTpibHO Bigobpaxatn abo
peparysatu. Ha aucnnel 3aBaaHHsi BUBOAWUTBLCSA NOTOYHE 3HaYeHHs obpaHoro napameTpa.

4.6.3 3miHa o6paHoro napameTpa cyHKLioHanbLHOro 6rokKy

MapameTp gyHKUiOHANbHOrO BrOKY € 3HaYeHHsIM, ske 3anam'amosyemscsi. Micna BKMOYEHHS XUBIEHHS
610K NoYMHaE pobOoTY 3 TUM X NapaMeTpoM, Lo GyB BigpeaaroBaHUii HA MOMEHT BiOKIMHOYEHHS.

Mpoueaypa 3miHn napameTpa ¢pyHKLioOHanNbHOro 610Ky
e [lpu oOGpaHomy BignoBigHOMY pexuMmi iHAMKauii | pegaryBaHHa napameTpiB

dyHKUioHanbHNX 6rokie. Bubpatn HeobXigHWA HOMep (yHKUiOHanbHOro 6roky i Homep
napameTpa, Skui NoTpibHO BigpeaarysaTw.

= [A] e 3 nepeaHbOoi NaHeni 3a gonomoroto knagiw [A] "6inbwe" i [ V] "MeHwe", BCTaHOBUTU
= [V] HeobxigHe 3Ha4YeHHs napameTpa yHKLioHanbHOro GokKy.
= [&] e SIKLio onepaTop HaTUCHYB knasiwy [¢'] - BUXig 3MiHUTLCS Ha TOR, AikMiA ByB 3agaHunii.

4.7 KOHTpOnb NOMUIOK
4.7.1 3aranbHe NpPU3HaA4YeHHA

KoHTtponep MIK-52 ocHalleHWIn (PyHKLiE BU3HAYEHHSI MOMUIOK, MPU BUHUKHEHHI SKMX 6nnmae iHgmkaTop

mMeHo «OLw», Ha AaHOMY PiBHI MEHIO € MOXINMBICTb Nepernsaay Tuny i kogy NOMUIKM HecnpaBHOCTel (avB. Tabnuuo
5.6.2).

4.7.2 MNepenHs naHenb
MepenHa naHenb NpusHaveHa Ans ONepaTUBHOIO BUSIBNIEHHS MOMUITOK i MICTUTb HEODXiaHI CBITNOAIOAHI,

undpoBi iHAUKaTopK i KNasiaTypy.
MepenHsa naHenb KoHTponepa MIK-52 B pexvmi onepaTtMBHOrO KepyBaHHS npeacTtaBneHa Ha puc. 4.9.

| KinbkicTb noMmunnok

Koo nomunkum

IHavkaTop "OLW" (Momunku

| Homep nomunku B poboTi)

n ina Bx Bux Npm Olu OT
::gz::c::t::/én:u DEDD/
’

| Twvn noMuUnKkn

Knasiwi kepyBaHHA

PucyHok 4.9 - lNepedHs naHernb 8 pexxumi iHOUKayii moMunok

Mepwux 2 pospagn 4otvpu pospsgHoro aucrned MNMAPAMETP BkasyloTb Ha KinbkicTb nomwnok, a 3,4
po3psau - Ha Homep obpaHoi noMunku. Ha gucnnen 3aBaaHHA BMBOAMTBECA TN O0OpaHOi MOMWUIIKKU, @ Ha Auchnen
BWXI[ kog nomunku (abo B pexxvMi nporpamyBaHHs napameTp 6.04).

[aHe MeHI0 npusHayeHe Tinbku And iHAMKauii TMny i Kogy NOMUIKK.
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5 lNporpamMyBaHHSA, HanawTyBaHHSA | KOHTPONb

5.1 NepegHsa naHenb B peXXuMi nporpaMmyBaHHs

Ons

iHOUKaTOoPM i

TEXHOMOrYHOro NporpamMyBaHHs, HaNawTyBaHHS i KOHTpono KoHTporepa MIK-52 BukopucToBytoThCA
Knasilli nepeaHLOi NaHeni.

MepegHa naHenb koHTponepa MIK-52 B pexumi nporpamyBaHHs i HanalwTyBaHHs MpeAcTaBneHa Ha

puCyHKy 5.1.

MNe1 i MNe

IHAvKauia napameTpis

Homep piBHs
nporpamyBaHHs1

2 e

MNe3

IHavkauis napameTpa

249 VIIKFPOA

Knasiwa BigMiHn
BUKOHYBaHUX 4

IHavkauis napameTpa

Knasiwi 3MiHN 3HA4YEeHHS

[MNe4 napameTpa
Knasiwi 3miHn piBHA
nporpamyBaHHsA Knasgiwa nigTBepmKeHHs

Knasiwa gns iHsepcit
BXiQHOro curHany npuv
HanawTVBaHHi 3B'A3KiB

BUKOHYBaHMWX i

PucyHok 5.1 - [NepedHsi naHenb koHmponepa MIK-52 e pexumi npoepamyeaHHs

5.1.1 lnpukaTopwm i gucnnei
CeiTnogiogHi iHOMKaTOpU cUrHamisylTb Npo pexum pobotu, 3 obpaHow npoueaypoto i nomunkax. Ha

uncpoBsi cem

Oucnnen

WCErMeHTHI iHOMKaToOpy BUBOAATHCA HOMEPM i 3HaYE€HHS napameTpiB.

Mpu3HayeHHs gucnnes B PeXUMi NporpaMmyBaHHsA

e KAHAN (Ne) Binobpaxae HoMep piBHA NMporpaMyBaHHs.

e NTAPAMETP Binobpaxae Homep obpaHoro napameTpa.

e 3aBpaHHA Bigobpaxkae 3HayeHHs napameTpa nporpamyBaHHs abo KOHIrypyBaHHs.

e BUXIO Ha paHuin gucnnen BMBoaaTbCA 3HAYEHHSA LOMOMIXKHUX MapameTpiB.

IHaukaTop [Mpu3HayeHHs iHgQUKaTopa B peXumi NnporpamMmyBaHHSA

o P CBiTUTbCA, AKLLO KOHTporep 3HaxoanTbed B pexxumi NMPOMPAMYBAHHA.
He cBiTUTBCS, AKLWO KOHTponep 3HaxoanTbea B pexkumi POBOTA.

e OT Binobpaxae HasABHICTb BiAMOB.

e OLU Binobpakae HasiBHICTb MOMUITOK.

5.1.2 KnaBiaTtypa

KnaBiwi BMKOPUCTOBYOTECA ANst BUOOPY PiBHA MporpamyBaHHS, PEXUMIB, ONS 3MiHW napameTpisB, 3anyckKy

TecTiBi T. A.

Knasiwa a6o [Mpu3HayeHHA KNaBill B peXuMi NporpamyBaHHSA

KoMbiHauin

KombiHauisn BrikopuctoByeTbCS ANSt Nepexody B PEXUM NporpaMyBaHHS.

Knasiw Mpo nepexig B pexxum NMPOTPAMYBAHHA cBigunth CBIiTiHHS iHamkaTopa [MP.

[€¥] MeHio + Mpu uboMy B pexumi nporpamyBaHHSA (yHKUiOHamNbHi GMOKM He BUKOHYKOTBCA | B
[NekH »L] KOHTpOrEepi MOXHa 3MiHOBaTK BCi 3anporpamoBaHi napameTpu, 6noku, KoHgirypauito, KOHCTaHTU
KombGiHauis BukopucTtoByeTbes ans nepexogy B pexum POBOTA.

Knasiw Mpu nepexogai B pexxum POBOTA ingnkatop NP racHe i 3acBitutbcs ingukatop Pb.

[X}¥] MeHI0 + Y pexumi poboTn MOXHa KOHTPOMOBATW CUrHanNM i napaMeTpu, ane Higki napameTpu
[Nekn 1] Kpim KoediLieHTIB 3MiHIOBATV HE MOXHa.

e [t}] MeHto Y pexumi MPOMPAMYBAHHA paHa knaBiwa BWKOHYE DYHKUiO BiAMIHM BWKOHaHMX giN,

onepauin.
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«[4¥] MeHwo »- knasiwa BigMiHW. HaTuckaHHs Uiel Knagilwi CKUAAE BUKMMKaHI
napameTpy, 3anuardM Ha gucnnei nuwe nepwuin napameTtp. Skwo knasiwa «[4Y¥] MeHio
»HATUCKAETbCA [0 OCTaHHLOIO HaTUCKaHHS knasiwi« [¢] Beig », BCTaHOBNEHi napameTpu B
nam'aTb He BBOOATLCS.

e [¢] BBig KnaBiwa npusHayeHa ons nigTBepaXeHHs BUMKOHYBaHWX Aiv, onepauin i ana dikcauii 3HaveHb,
ki BBOOATbCA. Hanpuknag, dikcauia BBOAY 3MIHEHOro 3HadeHHs napameTpa, a TaKoxX
NPOXOOXKEHHS NO PIBHAM NporpamyBaHHs i T. M.

«[¢] BBig »- knaBiwa Mae noApiiHe MNpPU3HaAYEeHHs: BOHA BUKOPUCTOBYETHLCA ANs
BMGOpy noTpibHOro napameTpa i AN BBOAY BCTaHOBMEHMX MapameTpiB B NaM'saTb. Y KOXHIN
onepauii 3 NporpamyBaHHs, HanawTyBaHHS i KOHTPOMO BUKOPUCTOBYETLCS Kifbka napameTpis.
Buknuk umx napameTpiB Ha AuCnnen 34IMCHIOETLCA MOCHIAOBHO: MPU KOXHOMY HATUCKaHHI
knagiwi «[<¢'] Beig » Ha BignoBigHWA AUCNNen BUKNUKAETLCA YEProBuii NapaMeTp, skuii Gepe
yyacTb B AaHivi onepauii. Llei napameTp npu HeobXigHOCTI MOXe 3MiHIOBaTUCA 3a 4ONOMOro
knasiw «[A]», «[V¥]».

MMicnsa Toro, sk BCi napameTpw, siki 6epyTb y4acTb B AaHi npoueaypi, 6yayTe BUKMUKaHI
i BCTaHOBIeHi, uyeproBe (OCTaHHE HaTuckaHHA knasiwi «[¢] Beig ») ckuaae BUKNMKaHi
napameTpu.

Kpim Toro, B pexumi nporpaMmyBaHHsi Lie OCTaHHE HaTuckaHHs knasiwi «[&'] Bsig
»BBOAWTL BCTAHOBIEHI NapameTpn B Nam'aThb.

® [NoekH 1] BukopucToByeTbCst ANst 3MiHUM HOMEpa PiBHS MEHIO B CTOPOHY 30iNbLUEHHS.

® [NoekH 4] BukopncToBYETLCS ANA 3MiHW HOMEpPA PIBHA MEHIO B CTOPOHY 3MEHLLEHHS.

e [3aBnA.] BukopucToByeTbCa And iHBepCii BXIAHOro curHany npuy KOHMirypyBaHHi 3B'A3KiB Ha piBHi 3.

o [A] 3Hau. Knasiwa "6inbLie". KoxHoro pasy npuv HaTUCKaHHI KNasilli 34iNCHI0ETLCA 30iMNblUEHHA 3HAaYEeHHS

3MiHOBaHoOro napametpa. lNpu yTpuMaHHi Li€i Knasiwi B HATUCHYTOMY MOSOXEHHI 30inblUeHHA
3HayeHb BiabyBaeTbCs GesnepepBHO.

e [ V] 3Hau. Knasiwa "meHwe". KoxHOro pasdy npu HaTUCKaHHi Knasilli 34INCHIOETECA 3MEHLIEHHSA 3Ha4YeHHs
3MiHIOBaHOro napametpa. [Npu yTpuMaHHi Uiel knagiwi B HATUCHYTOMY MOSIOXEHHI 3MEHLLEHHS
3HayeHb BiabyBaeTbCs GesnepepBHO.

MpumiTka. Mpy 3MiHI 3HaYeHb NapaMeTpiB AitoTb PEXUMUN MPUCKOPEHOT 3MiHW 3HaY€eHb - AuB. puc. 4.2.
5.1.3 Pexxkum nporpamyBaHHs i poboTu

KoHTponep moxe nepebysBaty B ogHOMY 3 ABOX pexuMiB: nporpamyBaHHs (MP) abo poboTn (PB). Y pexumi
nporpamMyBaHHsi Nporpama KoHTporiepa He npautoe. B upoMy pexxumi CTaH BCiX KOro BUXOZiB, TanMepiB, NiYNIbHUKIB
Ta KOMipPOK HaKOMUYEHHS1 NPUMNUHEHO, @ Ha NepeaHiv naHeni cBiTUTbCA iHankaTop MP.

Y pexumi nporpaMmyBaHHA MOXHa 3MiHIOBaTM BCi MapaMeTpu, K KOHTpornepa B Uinomy, Tak i
dyHKLiOHanbHMX GrokKiB.

Y pexumi poboTu cBiTUTLCS cBiTnoaiogHu ingukatop PB (MNP He cBituTbCS).

Y pexvmi poboTn KOHTpONep BKIMIOYEHMIM B pexuM KepyBaHHs. [Mpu nepexodi B uen pexum pobota
KOHTpOMnepa NoYMHaETLCS 3 TOro CTaHy, B SKOMY BiH 3HAXOAMBCSA B MOMEHT Nepexoay B PeXuM nporpamyBaHHs (Le
BIpHO NwLe ANA TiEl YaCTUHW CTPYKTYpY OyHKLIOHaNbHMX BroKiB, Aka He 3MiHIOBanacs B pexvuMi nporpamyBaHHs).

Y pexumi poboTh MOXHA KOHTPOMOBATM MapameTpu i CUrHamum, a TakoX 3MiHioBaTh koedidieHTn. Mpu
nepexofi 3 PexuMy «nporpaMmyBaHHsI» B PeXuM «poboTa» KOHTYpU pErynioBaHHA BKIOYalOTbCA B poboTy
GE3KOHTaKTHO.

Mpn HasABHOCTI BiOMOB B KOHTPOSIEPi HEMOXITMBO MEPENTM B PeXmMm pobOTM KOHTponepa A0 MOBHOMO
YCYHEHHS BiAMOB.

5.2 TexHonoriyHe nporpamMyBaHHSA i TeCTyBaHHS

5.2.1 Mpouenypa nporpaMyBaHHs

Buknuk pexumy NPOMPAMYBAHHA 3axuweHun naponem i 3aiicHioeTsea 3 pexumy POBOTA TpuBanum,
Ginblue 3-x ceKyHa, HaThcKaHHAM KombGiHauii knasilw MeHro + [NekH ¢].
Micna uboro Ha aucnnen MNMAPAMETP BuBogaTteca cumsonu "PASS" - BBogy napond. Ha awvcnnen
3ABOAHHA BuBognTbCSt MUroTNMBE 3Ha4YeHHs napons: «0000».
3a gonomoroto knasili A BBecT naporb: «0002» i KopoTkoYacHO HaTUCHYTK knasiwy [&].
Ko naponb BBeAEHUI He 8ipHO - npunag nepenge B pexum POBOTA.
Ko naponb BBEAEHU 8ipHO - TO Npunapg nepevige B pexum NNPOMPAMYBAHHSA.

Ha nepexig B pexum NMPOITPAMYBAHHA Bkasye iHavkaTop NP, akuii cBiTUTbCS

Y pexuMmi nporpamyBaHHS 3a4atoTbCs BCi MPOrpaMoBaHi napameTpy KOHTpomnepa, Lo BM3HayarTb Woro
PyHKUiOHANbHY CTPYKTYpPY.
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EnemeHT nepegHbOi naHeni (aucnnei, iHAMKATOPW, Knagilli) B peXuMi nporpamyBaHHs npeAcTaBrieHi B
po3aini 5.1. Popmar iHauKauii iHdopmaLii Ha gucnnesx Npy NporpamyBaHHi | TECTyBaHHI HaBeEHO Ha PUCYHKY 5.1.

Y koHTponepi € Bicim npoueayp (i BigNoBigHO BiCiM piBHIB) MporpamMyBaHHs, siki npeAcTaBneHi Huxk4ye. KoxHa
npouedypa nporpamyBaHHs Ma€ CBiii piBeHb, BigobpaxaeTeca Ha gucnnei «Ne» (KAHAJIT). Y HacTynHux posginax
HaBOAWTLCA AOKNAAHMI ONUC KOXHOT NpoLeaypy TEXHOMNOMNYHOro NporpamMyBaHHSs | TECTYBaHHS.

CraH gucnnes
«Ne» (KAHARN) HanmeHyBaHHs piBHA | npoueaypu nporpamMmyBaHHs
Howmep piBHA

HanawTyBaHHs KinbkoCTi yHKLiOHanbHMX B6MokiB, KinbKOCTi KOHTYPIB peryntioBaHHs,
1 nporpaMHUX 3agaBadiB i KiNbKOCTi MPU3HaAYeHnX AN KopucTyBada naHenen iHavkawii,
KepyBaHHs i KoMningauii nporpamu

MporpamytoTbes yHKUiOHanbHI 6nokM B nporpami kKopucTyBada, Homep, Tun 6rioky,
6a3oBa agpeca napameTpiB i MogudikaTop KiNlbKOCTi BXOAIB

MporpamytoTbecs 3B'A3KM PyHKLioHanbHOro 610Ky B NporpamMi Kopuctyeaya

HanawTyBaHHsi napameTpiB dyHKLiOHaNbHWUX O6MnokiB

TecTyBaHHSI OUCKPETHUX | aHanoroBux BXOAiB-BMXOAIB, KanibpyBaHHs aHanoroemx
BXOZiB i KanibpyBaHHsA aHanoroBmx BUXoais

CuctemHi napametpm (Bepcis MO, BinbHa nam'aTb nporpam, BinbHa nam'aTb AaHWX,
MepexeBa agpeca, LWBUAKICTb MEPEXEBOro 0OMiHy, TalM-ayT)

Ha paHomy piBHI NPOBOAMTLCHA KOHTPOMb BiGMOB NPUW MPOrpamMyBaHHi

Ha pgaHomy piBHi NnpoBOANTLCS 36epexXeHHst TporpaMmun KopucTyBaya, HanawTyBaHsb i
napameTpiB B eHeproHe3anexHin nam'ati KOHTponepa

0 N O | O |hWDN

5.2.1.1 BcTaHOBNEHHS KiNbKOCTI 6NOKiIB i KOMNinALis nporpamu

Ha gaHomy piBHI NporpaMyBaHHsi BCTAHOBIMOETLCA HEOOXiAHA KiNbKiCTb (OyHKUIOHaNbHUX GROKiB, KiNbKiCTb
KOHTYpPIB perynoBaHHs (perynaTopiB), KiNbKiCTb MpOrpamMHMX 3adaBadiB, a TaKOX KifbKiCTb MpU3HaAYeHUX Anga
KopucTyBaya naHenewn iHaukauii i KepyBaHHS.

Tabnuys 5.1 - lMpoepamyeaHHs1 KOHmMpoepa

””?Xﬁ:ﬁ'\'g” [vcnneit MAPAMETP [ucnneii F—
. ——— — 3ABOAHHA BUXig

Homep piBHA 1-1, 2-1 po3pan 3-1, 4-n po3psg
00 ...99 00 ... 09 0000 ... 0009 000 ... 009
Kinbkictb KinbkicTb KOHTYpIB KinbkicTb KinbkicTb

1 byHKUiOHaNBHNX perynoBaHHs nporpamMmHux npu3HayYeHnx ons
o6nokis 3agaBauviB KopucTyBada
naHerneu

Micns BBoAy HasBaHOi BuLe iHoOpMauii B KOHTponepi opMyeTbCA BMKOHABYMI MPOrpamHvin Mogyrb
nporpamMu KOpUcTyBaya, 3aBaHTa)keHoi 3 kommn'totepa abo BBeAEHOI 3 NepeaHbOI NaHeni.

Yeaea! [laHy onepauito HeobxigHO BMKOHATU nepesn 30epexeHHAM nporpamMu B He3anexHy nam'atb (piBeHb
8).

Mpu BBegeHHi 3HayeHHs «00» B 1-my Ta 2-my po3psagi avcnnes NAPAMETP npoBoantbCsi O4MLLEHHS
nporpamu KopucTyBaya.

Mpu BBOAI NnapameTpiB OaHOro piBHA MOXNMBE CBITIHHA iHOuKaTopa BiamoBa OT, B AaHOMy Bunagky
HeobXiAHO nepeBipUTU NPaBWILHICTL NpOrpaMyBaHHA (YHKLIOHaNbHUX OMOKIB, MporpamyBaHHsS 3B'A3KiB GMOKiB,
BCTAHOBJIEHHA Ta HanalTyBaHHA napameTpiB, abo NiaTBepAUTU e pa3 BCi 3HAYEHHSsI 4AaHOro PiBHS.

5.2.1.2 NporpamyBaHHs yHKLiOHanNbLHUX GnokiB
Ha paHomy piBHi nporpamyeTbcs HoMep yHKUiOHanbLHOro OMoKy B mporpami kopucTyBada, Tun 6roky
(3ripHo GibnioTeui dyHKUioHanbLHUX OnokiB), 6asoBa agpeca napameTpiB i MoaMdiKaTop KiNbKOCTI BxogiB ifabo

napameTpis..

Tabnuys 5.2 - [poepamysaHHs KOHMporepa

ﬂwc;:e" «No» Oucnneii NAPAMETP Oucnneit Aucnneit
HonSHAT S ___ 3AB[AHHS BUXIL,
P PIBHA 1-n, 2-n po3psag, 3-#, 4-n po3psag
00 ... 99 00..99... 0000 ... 0300 001 ... 012 **
2 Homep 6noky Twn 6noky basoBa agpeca MogudikaTop
napameTpis KinbKOCTi BXOAiB i
napameTpis.

* OunB. GibnioTeky pyHKLiOHaNbHMX GrIOKIB.
** [Ina O6NoKiB, SKi He MalTb MogudikaTopa, uern napameTp 3aBxaum gopisHioe 001.

5.2.1.3 lNporpamyBaHHSA 3B'A3KIB

Ha paHomy piBHi NporpamMyroTbCs 3B's13kM (hyHKLIiOHaNsHOro 6roky B nporpami Kopuctysava.
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Tabnuys 5.3 - [lpoepamysaHHs1 KOHMpoepa

Auncnnen «No» Oucnnein MAPAMETP Aucnnent Avucnneit
KAHAT _ — 3AB[IAHHS BUXIA
Howmep piBHA 1-in, 2- po3psaa 3-i, 4-n po3psag,
00 ... 99 01..99.. 0000 ... 0099 01.. 12** abo
3 01 ...-12**
Homep 6noky Howmep Bxogy Homep 6roky Homep Buxogy **

* 00 ... N - yci Bxoam 6nokis (N - BxogiB)
(N + 1) ... (N + M) - yci BnacTtuBocTi 6roky (M - BnactnsocTen).
Y KoxkHOro 650Ky NoBWHHI OyTK NOB'sAI3aHi BCi BXxoaw, iHakwe Oyae BuaaBaTucs cyrHan BigMoBM (BigmoBa
Ne6 - He nigkniodeHuit Bxig). TakoXX MOXHa MOB'A3yBaTW i BMACTMBOCTI GMOKY, AN TOro WoG B KOXHOMY LIMKI
nporpamm 3anucyBaTu B BfacTUBICTb AaHOro 610Ky 3Ha4YeHHsi NOTPIGHOro BMXoAy iHLOro Grioky.
** Tpu nporpamyBaHHi 3B'3KiB, Micns BBOA4Y 3Ha4YeHHS HoMepa Buxogy Ha gucnnei BUXIO, HaTuckaHHA
knasili [3aBa] BCTaHOBMIOE iHBEPCItO AAHOTO 3B'A3KY, L0 BiAoOpaXaeTbCsl CUMBOIOM «-».

5.2.1.4 HanawTtyBaHHA napameTpiB
Ha pgaHomy piBHi BigbyBaeTbca HanalwTyBaHHA napameTpiB yHKUIOHanbHUX GrokiB.

Tabnuys 5.4 - lMpoepamysaHHs1 KOHmMpoepa

”“CIE'::_*IKJ‘_‘IN‘-’” [ucnneit MAPAMETP Oucnneii [ucnnesi
- —— — 3ABOAHHA BUXIA
Homep piBHA 1-n, 2-n po3psa 3-1, 4-n po3psg
00 ... 99 01..99 -9999 ... 9999 000, 001
4 Howmep Gnoky Homep napameTpy 3HayeHHs [o3Bin 3miHn
napameTpis napametpis *

* YcTaHOBKa OaHOro 3HayeHHs [o03Bonse abo 3abopoHse pobuTy 3MiHYy OAHOro napameTpa B pexuMmi
POBOTA. [ns BumiptoBaHHs napameTpa NoTpibHO B pexumi poboTn KOHTponepa nepevtn Ha naHenb iHgukauil i
peparyBaHHsa napameTpiB dyHKUioHanbHWx 6rokis (ame. 1.6.1.2).

CtaH gaHoro 3Ha4eHHs:
000 - 3ab6opoHeHO 3MiHOBaTK AaHui napameTp B pexumi POBOTA,
001 - go3BONEHO 3MiHOBaTK AaHW NnapameTp B pexxumi POBOTA.

5.2.1.5 TectyBaHH# i KanibpyBaHHA BXxoAiB-BMXOAIB

Ha paHomy piBHIi NpOBOAUTLCHA TECTYBaHHSA OUCKPETHUX | aHanoroBnx BXOAiB-BUXOAIB KOHTPOMepa, a Takox
aBTOMaTUYHE i pyYHe KanibpyBaHHs aHanoroByx BXOAIB, i KanibpyBaHHA aHanNoroBmx BUXo4iB.

Tabnuys 5.5 - [MpoepamyeaHHsi KOHmMposepa

Avcnnen AOuncnnen NAPAMETP .
«Now KAHAN | ———-— Lvcnneir 3ABLAHHS! e
Howmep piBHs bo3psa 3-1, 4- po3psig

01 Homep Bxoaoy XXXX - 3Ha4eHHs BXigHoro curHany (%) 000
Tect
aHanorosmux 01 - 1-n BXig XXXX - 3HAYEHHs1 BXIOHOrO curHany, 001
BXodiB Lo BignoBsigae noyatky wkanm (%)
AI1-AIB XXXX - 3HAYEHHS1 BXIOHOrO curHany, 002
Lo Bignosigae KiHuto wkanm (%)

02 - 2-11 BXif AHanoriyHo 1-my Bxogy

03 - 3-11 BXiA AHanoriyHo 1-my Bxogy

04 - 4-1 BXif AHanoriyHo 1-my Bxogy

5 05 - 5-1 BXxig, AHanoriyHo 1-My Bxogy

06 - 6-1 BXig, AHanoriyHo 1-My Bxogy

07 - 7-n BXig, AHanoriyHo 1-My Bxogy

08 - 8- Bxig, AHanoriyHo 1-my Bxogy
02 Homep Buxoay | xxxx - amiHa 3HaueHHs1 Buxopny (A, V) 000
Tect 01 - 1-1 Buxig XXXX - 3MILLEHHs BUxoay, B% 001
aHanorosoro XXXX - KoediLlieHT niacuneHHs, B of. 002
Buxoay AO1 02 - 2-n Buxig, AHanoriyHo 1-my Buxogy (npv HasBHOCTI moaynsa | -/-
(AO2-AO4 Ha PO3LLIMPEHHS)
moayni 03 - 3-¢ BuXxig, -/- -/-
PO3LLMPEHHST) 04 - 4-n Buxin -/- -/-
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Tabnuys 5.5 - [lpoepamysaHHsi KOHMponepa

Oucnnen

Oucnnen NAPAMETP

«No» KAHAT S Oucnneit 3ABOAHHS Ancnnen
Homep piBHs 1-n, 2-n 3-n, 4- pospan BUXIA
po3psaAa ’
03 Homep Bxoay 0000 - Bxig, BiAKNIOYEHUI 000
Tect 01 - 1-n BXig 0001 - BXxig BKMHOYEHUI (nogaHo = 24B)
ONCKPEeTHUX 02 - 2-1 BXig AHanoriyHo 1-my Bxogy
BXOLIB 03 - 3-1 BXig AHanoriyHo 1-my Bxoay
DI1-DI3 04 - 4-n BXig AHanoriyHo 1-my Bxoay (Npu HasiBHOCTI MOAy NS
(DI4-DI35 Ha PO3LLMPEHHS)
moaynm— | ... ...
PO3LIMPEHHS) 73573511 Bxig AHanoriyHo 1-My Bxogy (Npu HAsiBHOCTI MOAyNs
PO3LUVPEHHS)
04 Homep Buxoagy | 0000 - Buxig BigkntodeHWn 000
Tect 01 - 1-n Buxig, 0001 - Buxig BKIIKOYEHUN
OUNCKPETHUX 02 - 2- BuXig, AHanoriyHo 1-my Buxogy
BUXOAiB 03 - 3-n Buxig AHanoriyHo 1-my Buxogy
DO1-DO5 04 - 4-n BuXig AHarnoriyHo 1-my Buxogy
(DO6-DO37 05 - 5- BuXia AHanori4yHo 1-My BUXOay
Ha mMoay”i 06 - 6-11 BMXia AHarnoriuyHo 1-My Buxogy (Npy HAsBHOCTI MOAYNS
PO3LUMPEHHS) PO3LUMpEHHS)
37 - 37-v Buxig AHanoriyHo 1-my Buxogy (Npw HasBHOCTI Moy ns
PO3LUVPEHHS)
05 Homep Bxoay xxxx - CTaH pisnyHoro sxoay 000
ABTOMaTM4YHE KanibpyBaHHA
ABTOMaATUYHE 01 - 1-n BXig He NpoBOANTLCS
KanibpyBaHHs xxxx - CTaH ianyHoro Bxogy 001
aHanoroBsmx ABTOMaTM4YHE KanibpyBaHHSA
Bxogis Al1-AI8 noyaTKy LuKanu
xxxx - CTaH hianyHoro Bxogy 002
ABTOMaTM4YHE KanibpyBaHHSA
KiHUS LWIKanm
S 02 - 2-11 BXif, AHanoriyHo 1-my Bxogy
03 - 3-11 BXiA AHanoriyHo 1-my Bxogy
04 - 4- BXif, AHanoriyHo 1-my Bxogy
05 - 5-11 BXiA AHanoriyHo 1-my Bxogy
06 - 6-11 BXiA AHanoriyHo 1-my Bxogy
07 - 7-1 BXif AHanoriyHo 1-my Bxogy
08 - 8-11 BXiA AHanoriyHo 1-my Bxoay
06 Homep Bxoay xxxx - CTaH hianyHoro Bxogy 000 - He
Py4He kanibpyBaHHs 36epiratu
PyuHe 01 - 1-n BXxig noyaTKy LuKanm 001 -
KaniopyBaHHs 30epiratn
noyatky 02 - 2-11 BXif AHanoriyHo 1-my Bxogy
LKanm 03 - 3-1 BXiA AHanoriyHo 1-my Bxogy
aHanoroBux 04 - 4- BXif AHanoriyHo 1-my Bxogy
Bxopgis Al1-Al8 | 05 - 5.1 Bxig AHarnori4Ho 1-My BXogy
06 - 6-11 BXiA AHanoriyHo 1-my Bxogy
07 - 7-1 BXif AHanoriyHo 1-my Bxogy
08 - 8- Bxig, AHanoriyHo 1-my Bxogy
07 Homep Bxoay xxxx - CTaH pianyHoro Bxogy 000 - He
Py4He kanibpyBaHHs 36epiratu
PyyHe 01 - 1-m BXig KiHUS WKanm 001 -
KanidopyBaHHs 36epiratu
KiHUS LWKanu 02 - 2- BXig AHnanoriyHo 1-my Bxogy
aHanorosux 03 - 3-1 BXxig, AHanoriyHo 1-My Bxogy
Bxogis Al1-Al8 | 04 - 4-i Bxig AHanoriyHo 1-my Bxoay
05 - 5-n BXig AHanoriyHo 1-my Bxogy
06 - 6-1 BXig AHanoriyHo 1-my Bxogy
07 - 7-n BXig AHanoriyHo 1-my Bxogy
08 - 8-n BXxig AHanoriyHo 1-my Bxogy
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Tabnuys 5.5 - [lpoepamysaHHs KOHMponepa

Oucnnen Oucnnen MNAPAMETP .
«No» KAHAN M Dvcnneit 3ABOAHHS Aucnnen
Homep piBHs 1-1, 2-n 3-n, 4- po3psn BUXIA

po3psaAa ’
08 Homep Buxogy | xxxx - 3HayeHHs, Lo NOAAETLCA Ha BMXig, 000 - He
npu kanidbpyBaHHs NoYaTKy LUKanm 36epiratu
Py4yHe 01 - 1-n Buxig 001 -
KaniopyBaHHs 36epiratu
novaTky 02 - 2-n Buxig AHanoriyHo 1-my Buxogy (Mpu HasiBHOCTI
LUKanm MOZyns pPO3LUMPEHHS)
aHanorosoro 03 - 3-1 Buxig AHanoriyHo 1-my Buxogy (Mpu HasBHOCTI
suxopy AO1-4 MOAYNS POSLLIMPEHHS)
(AO2-AO4 Ha | 04 - 4-ih BUXIA AnarnoriyHo 1-my Brxoy (Mpy HasiBHOCTI
moayni MOAYNS PO3LLIMPEHHS)
PO3LUMPEHHS)
09 Homep Buxogy | xxxx - 3HaueHHs, WO NOAAETLCA Ha BUXiA 000 - He
npu kaniépyBaHHs KiHUs LLKanm 36epiratu
Py4yne 01 - 1-n Buxig 001 -
KaniopyBaHHs 36epiratu
5 KiHUS LIKanm 02 - 2-n Buxig AHanoriyHo 1-my Buxoay (Npu HAABHOCTI
aHanoroBoro MOAYNS1 PO3LLMPEHHS)
Buxogy AO1-4 | 03 - 3-i Buxig AHarori4Ho 1-My BUXoAy (NP1 HAsBHOCTI
(AO2-A0O4 Ha MOZYNSA PO3LWNPEHHS)
mogyi 04 - 4-n Buxig, AHanoriyHo 1-my Buxogy (npv HasiBHOCTI
PO3LLMPEHHS) MOAYNS PO3LINPEHHS)
10 01 - cekyHan 0000 - 0059 000 - He
02 - XBUIMHK 0000 - 0059 30epiratn
KanibpysaHHa | 03 - rognHHuK 0000 - 0023 001 -
Tanvepa 04 - fieHb TxHs | 0001 - 0007 3bepiratn
peansHoro 05 - yncrno 0001 - 0031
Hacy Micsius
06 - micaub 0001 - 0012
07 - pik 0000 - 0099

(2000 - 2099)

5.2.1.6 CuctemHi napameTpm

Ha paHomy piBHi BigbyBaeTbCa HanawTyBaHHA CUCTEMHIMX NapameTpiB KOHTPOepa i KOHTPOSb MOMMITOK.

Tabnuys 5.6.1 - [lpoepamyeaHHsi peaynsimopa

Oucnnen Oncnnen NAPAMETP .
«No» KAHAN |———— Pucnneit 3ABAAHHS ”;;';(’I‘E“
Howmep piBHA bo3paa 3-1, 4-n po3psg

01 01 00.xx 000
CucteMHi Bepcis ne: 00 - kog, Mogeni KoHTponepa
napameTpu NporpamMHoro XX - HOMep Bepcii
3abe3neyeHHs
02 0000 - 0034 000
Koa mopyns
PO3LUMPEHHS
(amB. Tabn.
1.4.2, ctop.8)
02 01 0000 - 0255 000
MapameTpu MepexeBa (0000 - Bigkno4eHU Big Mepexi)
MepexeBoro | agpeca
6 0BMiHy 02 0000 - 2400 000
LUBnakictb 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
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5 MNporpamyBaHHs

lpodosxeHHs mabnuyy, 5.6.1 - [lpoepamysaHHs peaynamopa

02 03 amB. po3gin 3.4, Tabnuusa 3.1 000
MapameTpun Tanm-ayT (Tanm-ayT kagpy 3anuTy B CUCTEMHKX TaKTax
MepexXeBoro 1 TaKkT = 250 MKC)
0OMiHy 04 0000 - Modbus RTU (ctaHgapT «Mikpon») 000
MpoTtokon 0001 - Modbus RTU (ctaHgapT «Modicon»)
0BMiHY **
05 0000 - «3-2-1-0» 000
MocnigosHicTe** | 0001 - «1-0-3-2»
0002 - «0-1-2-3»
06 0000 - 6e3 KOHTPOrI0 NapHOCTI 000
KoHTponb 0001 - KOHTpOrb NO NAPHOCTI
NapHOCTI 0002 - KOHTPONb 3a HENAaPHICTHO
07 0000 - oguH cTon-6it 000
Cton-0it 0002 - gBa cTon-6ita
6 03 01 XXXX 000
Pecypc BinbHa nam'ate | 0000 - 0200*
cuctemun nporpam
02 XXXX 000
BinbHa nam'aTtb 0000 - 0400*
BUXiOHNX
pericTpis
03 XXXX 000
BinbHa nam'aTtb 0000 - 0320*
napameTpis
(BnactmsocTem)
04 00-99 0000 - 0002 000 - 999
CuncTemHi Homep nomunku | Tun nomunkm Koga
NOMWIIKN Owne. Tabn.5.6.2 MOMUIIKN
Owue. Tabn.
5.6.2

* Y paHomy napameTpi BKa3yeTbCH KiMbKiCTb 3anuvciB, 0OauH 3anuc opiBHoe 4 6anTa (Hanpuknag, Homep

610Ky, Homep Bxoay, Homep 6roky, Homep BMxoAay).

** HanawToByeTbCA Ans OOMiHYy JaHMMKM 3 MpunagamMu CTOPOHHIX BMPOOHWKIB (Hanpuknag, naHensmmu
onepaTtopa ¢ipm Siemens, Weintek, Ta iHwi). Binblw geTtaneHO AMBITLCS B NYHKTI 3.4.2-3.4.4.

Tunu (kogun) cuctemHux i nporpamosaHnx MOMUIOK,
BifoOpaxeHux Ha piBHi 6, nigpiBHi 04, 3a3HaYeHnx B Tabnuui 5.6.2

Tabnuys 5.6.2 - Tunu noOMusiok KOHmpornepa

Tun Kon
NOMWITKM | nomunkm MpuynHa nomMunkn MeTopn yCyHEeHHS1 MOMUNKMN
01 Momunka aHanorosoro Bxoay Al1 YCYHYTU NpnYnHy BUXO4Y CUrHany 3a giana3oH
CwvrHan Ha Bxogj BUILLOB 3a Aiana3oH wkanwu (abo kanidbpysaTtu Lwkany)
LUKanm
01 T TP RPTPRN
08 Momunka aHanorosoro Bxogy AlI8 | ... ...
CurHan Ha Bxofi BUALLOB 3a AianasoH
LUKanm
01 Momunka npu 3BepHEHHI 40 30BHILLHBLOI 1. BUMKHYTH, a NOTiM BKIMOYUTN KOHTPOIEp
eHeproHesanexHoi nam'sti EEPROM 2. 3aMiHNTM Moy b PO3LINPEHHS
02 Momwnnka npu 3BepHEHHI 4o Tarmepa 1. BUMKHYTH, a NOTiM BKIMOYMTN KOHTPOrep
peanbHOro Yacy mMoAyns npouecopa
03 Momwnnka npu 3BepHerHi ao Byana LIATT 1. BUMKHYTH, a NOTiM BKIOYUTU KOHTPOMEep
AO2 2-ro kaHany Moayns posWpPeHHst 2. 3amiHNTK Moaynb PO3LUMPEHHS
04 Momwnnka npu 3BepHeHHi Ao Byana LIAT 1. BUMKHYTH, a NOTiM BKIMIOYUTU KOHTPOrep
AQO3 3-ro kaHany Moayns posWpPeHHst 2. 3amiHNTM MoayIb PO3LUMPEHHS
05 Momwnnka npu 3BepHeHHi o Byana LIAT 1. BUMKHYTM, a NOTiM BKIIOYUTU KOHTPOrep
02 AO4 4-ro kaHany mMoaynsi po3WNpPEHHsI 2. 3aMiHUTK MoAYNb PO3LLUMPEHHS
06 lMomunka npu 3BepHEHHI 00 By3na kaHanis | 1. BUMKHYyTK, a NOTiM BKIIOYUTU KOHTpONep
AnckpeTHoro Beody/ BUBOAY MOZyns 2. MNepeBipnTK BIpHICTL BKa3aHOrO MOAYNA
po3wmpeHHst 1 rpynu (1-8 AMckpeTHUI po3LMpeHHst (MyHKT meHo 6.01.02)
BBIf/BMBIA) 3. 3amiHnTK Moaynb Po3LWNPEHHS
07 Peseps
08 Momwnnka npu 3BepHeHHi o By3na kaHanis | 1. BUMKHyTW, a NOTiM BKMOYUTU KOHTpONep
OMCKpeTHoro Beoay/ BUBOAY MoAyInst 2. MNepeBipUTK BipHICTb BKa3aHOro Moayns
po3LwmpeHHst 2 rpynu (9-16 gucKpeTHUX po3LMpeHHs (MyHKT MeHo 6.01.02)
BBIfiB/BMBOAIB) 3. 3amiHnTK Moayb PO3LUNPEHHS
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5 MNporpamyBaHHs

5.2.1.7 KoHTponb BiamoB
Ha paHomy piBHi NPOBOAUTLCHA KOHTPOMbL BiAMOB NpW MporpamMmyBaHHi.

Tabnuys 5.7.1 - [lpoepamyeaHHs KOHmMporepa

Oucnnen «No» Oucnnen MAPAMETP

Oucnnen Oucnnen
KAHAI — — 3ABIAHHS BUXIO
Homep piBHA 1-n, 2-1 po3psaa 3-1, 4-n po3psg
00 ... 99 01..05 XXXX XXX
HOMep BiAMOBY Twn (kog) BigMoBu - | Cnyx6oBa CnyxboBa
avB. Tabn.5.7.2 iHpopmalis iHdopmalis
06 0000-0099 0000-0099

Twn (kog) BiAMOBU -
ave. 1abn.5.7.2

Homep 6noky Homep Bxoay (He

nigKntoyeHoro)

7 07
Twn (koa) BigmoBM -
ave. 1abn.5.7.2

0000-0099
Homep 6rioky **

0000-0099
Homep 6rioky **

08 0000-0099 0000-0099

Twn (koa) BigmoBM - Homep 6noky Homep Bxoay 6noky

amBe. 1abn.7.7.2 nporpamMoBaHoro
BiAMOBM

MpumiTka.
*1. Ha Takmx pucnneax BKkasylTbCA HOmepu Onokis, B
«nepekpuTTa» obnacTewn agpec napameTpiB.

SKMX Ha eTani nporpamyBaHHs Bigbynocs

MepeiiTn B pexuM «poBOTWU» MNPV HAsABHOCTI BIAMOB HEMOXNMBO. IX NOTPIBHO BUMPaBUTA B PEXUMI
nporpamMyBaHHsi.
Momunkm (tabn. 5.6.2) moxHa 6a4ntu i B pexnmi «pobotny. [ins Lporo noTpibHO NepenTn B peXxmmM naHeni
BiIMOB i MOMWIIOK:
ow oT
(0o oo 00 m m)
Mpu ubomy Gyae MOXNMBICTL NepernsHyTM OaMH 3a OAHMM Koau BCix momunok. Ha gucnnei 6yaoe BugHo
NopsIAKOBMI HOMEpP NMOMWIIKK, KOA NOMWUIKY, | AoAaTKoBa iHcbopmauis.

Tunu (kogu) BIAMOB,
AKi BigoOGpaxeHi Ha piBHi 7, 3a3HaYyeHux B Tabnuui 5.7.1

Tabnuys 5.7.2 - Tunu 8idMo8 KOHmMponepa

Kop BigMoBM Mpu4ynHa BigMoBU MeTopq YyCYHEHHs1 BigMOBU

01 BigmoBa eHeproHesanexHoi 30BHILLUHbOI 1. BUMKHYTM, a NOTiM BKIMIOYMUTU KOHTPOrep
EEPROM

02 Momunka npu TectyBaHHi i giarHocTuui O3Y 1. BUMKHYTM, a NOTiM BKIMIOYMTN KOHTPOrep
(RAM, onepatunBHOi nam'aTi) npouecopa Ha
eTani NoYaTKoBOI iHiliani3auii koHTponepa

03 HesignosigHicTb koHTponbHOi cymu CRC 1. BHanTu i yCyHYTM HEBIQNOBIQHICTE Y Nporpami
obnacTi pegaryBaHHA KOHIrypyBaHHs Ta 4, SKLLO He NOTPIGHO ycyBaTW HEBIOMNOBIOHICTb -
KoHTpornbHOi cymn CRC BMKOHaBYOro MOAyNs | BUMKHYTW, @ MOTIM BKIMOYUTU KOHTPONEP.

2. BukoHaTu onepaLito 3aBaHTaXeHHs (piBeHb 1),
AKLLO HEBIANOBIAHICTE Mae ByTn 3aBaHTaXeHa.
Mpu LUbOMY, 3aBaHTaXXEHHS HA PiBHi 1 KOHTPOIOE
06cAr BUKOpMCTOBYBaHOI Nam'aTi, 3B'A3Ky GOKIB i
camMy nporpamMy KopucTyBaya.

04 HesignosigHicTb koHTponbHOi cymun CRC 1. BukoHaTn onepaldito 36epexeHHs1 (OVB. piBEHb
3aBaHTaXXEHOI Mporpammn KopucTyBaya i 8), AKLWO HeBIQNOBIAHICTE Mae ByTn 36epexeHo.
KoHTpornbHoi cymn CRC 36epexeHoi
nporpamMu KopucTtyBaya 2. £AAKwo He NoTpibHO ycyBaTV HEBIANOBIAHICTD -

BMMKHYTM, @ NOTiM BKITFOYUTM KOHTPOIEP.

05 Momunka koHTponbHoi cymyn CRC 1. BUMKHYTU, @ NOTIM BKMHOYMTK KOHTpONep Ans
BMKOHYBaHOi nporpamu kopuctyeada B O3Y iHiLiani3awii TecTiB NO4aTKOBOro 3aBaHTaXEHHS
(3mivicHeHHs KOHTPOIO Nig Yac poboTu) KOHTponepa

06 BiamoBa nporpamun kopuctysaya 1. Mpu BUHWKHEHHI AaHi BiZMOBM Ha iHOVKaUiT
He nigkntoveHnn Bxig BKa3yeTbCA HOMEP Heniakmio4YeHoro BXoay.

3HaNTK i yCyHYTU NOMUIIKY KOHirypyBaHHs
3B'A3KIB (pyHKUiOHaNBHNX GIIOKIB.
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5 MNporpamyBaHHs

lpodoexeHHss mabnuyi 5.7.2 - Tunu 8idMo8 KOHMponepa

07 HenpaeunbHui po3nogin 6asoBux agpec 1. MNpw BUHWKHEHHI AaHOT BiAMOBM Ha iHOMKaUiT
dyHKUioHanbHKX Grokis (36ir 6aszoBux agpec BKa3yloTbCs HoMepu 6nokiB 3 6a3oBNMM
B AeKinbKkox 61okax) agpecamu, Wwo 36irnucs. 3HanTu i yCyHyTm
Owue. Tabn. 5.7.2 NOMUIKY KOHDIrypyBaHHS yHKLIiOHaMbHUX
6rokiB.
08 MporpamoBaHa BigmMoBa 1. IlokanizyBaTu HecnpasHiCTb 3rigHO
3anporpamoBaHoi Noriku poboTn opmyBaHHs
nporpaMoBaHuX BiAMOB

5.2.1.8 36epexxeHHs1 nporpaMmun KOpMcTyBaya i HanawTyBaHb B eHeproHesanexHin nam'aTi

Ha paHomy piBHIi NpoBOAMTbCS 30epeXkeHHs nporpamy KOpUCTyBauda, HanawTyBaHHSA i napameTpiB B
€eHeproHesanexHin nam'aTi KoHTponepa.

Tabnuys 5.8 - [poepamyeaHHss KOHMposepa

ﬂuc;:ﬁxj(leQ» Oucnnen NAPAMETP [vcnneit Avcnneit
. o .. 3ABOAHHA BUXIM,
Homep piBHA 1-n, 2-n po3psaa 3-1, 4- po3psaa
00 ... 99 01...99 0000 - 000
He 3anucaTtu B
IHOMKauis 3agaHol IHOMKauis 3agisHoi eHeproHesanexHy
KinbKoCTi Gnokie KinbKocTi 6nokie nam'stb
8
0001 - 000
3anucatm B
€eHeproHe3anexHy
nam'stb
MpuwmiTka.

3wmiHa B pexxumi POBOTA HacTynHunx napameTpiB HE Bumarae komaHau 36epexeHHs Ha piBHi 8. [laHi 3mMiHu
30epiratoTbCs aBTOMATUYHO:

1) OnepaTMBHMX nNapameTpiB (pexumu poboTU perynaTopie, NporpaMHMX 3adaBadiB, 3HA4YEHHs 3agaHol
TOYKW perynstopa, 3Ha4yeHHs aHanoroBoro BMXiQHOrO BNAMBY Perynatopa B py4HOMY Pexumi).

2) MapameTpiB yHKLiOHaNbHKX BIOKIB, 3MiHa AKUX A03BONEHO Ha PiBHI 4.

3) 3miHa napameTpiB yHKUiOHaNbLHUX GrOKIB NO  Mepexi

NPOrPAMYBAHHA).

(8 pexumi POBOTA Ta B pexumi

N3Y (EEPROM, FLASH)

*2.

Mporpama kopucTyBada

A

MapameTpy Nporpamm KopucTyBada

*2
*3

A

CuctemHi napameTtpu

A

NE

}

o3y

Mporpama KopucTyBaya

MapameTpy NporpamMm KopucTyBada

CucTemMHi napameTpu

*1. 3anuc 3 MNM3Y B O3Y BinbyBaeTbCA BKIMIOYEHHS XKMUBMEHHSA Npunagy, a TakoX SKLWO 3 SKOICb NPUYMHK 3incoBaHa
poboya nporpama kopuctysada.
*2. 3anuc nporpamu kopuctyBada B [13Y BinbyBaeTbca Npu 36epexeHHi Ha piBHI NporpaMyBaHHs 8.

*3. Mpwn poboTi koHTponepa 3anuc napameTpiB nporpamu B MN3Y BinbyBaeTbcs Tinbku Ans neBHUx Gnokis. 3anuc
NPOBOAMTLCS LIMKMIYHO 38 Yacom abo npu 3MiHi napameTpa 6roky.
*4. 3anvc B N3Y 3[iNcHI0ETLCA NpKY 3MiHI NapameTpa KoHTporepa.
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/0 MICROL 6 3axoau 6esneku
6 BkasiBka 3axoaiB 6e3neku

HexTyBaHHA 3anobiXHUMK 3axopamMu i MpaBUNamMmn eKcrniyaTyBaHHA MOXe
cTaTy NPUYMHOLO TPaBMYBaHHSI NepcoHarny abo NowwKomKeHHA obnagHaHHA!

Onna 3abe3neyeHHA 6e3ne4YHOro 3acTocyBaHHsi OOGNaAHaHHS HEYXWNbHO
BUKOHYMWTe BKa3iBKM LibOro po3ainy!

6.1 Bugom HebGesneku npu poboTi 3 MIK-52 € HuLiBHA cuna eneKkTpuyHoro ctpymy. [kepenom Hebe3neku €
CTPYMONMPOBIAHI YaCTUHW, SKi 3HaxXoAaTbCA Mif HaNPyroto.

[o ekcnnyaTyBaHHAl KOHTporiepa AONyCKalTbLCA 0cobM, AKi MaloTb A03BiN
ANA po6oTu B enekTpoycTaHoBKax Hanpyrow Ao 1000 B i BuBYMnu HactaHoBy
LoAo eKcniyaTyBaHHA B MOBHOMY 06cCs3i.

6.2 EkcnnyaTyBaHHsi KOHTporepa [O3BOSNSETbCS MPU  HAsiBHOCTI  IHCTPyKUil 3 TexHikm 6e3neku,
3aTBEPAXEHOI NiANPUEMCTBOM-CMNOXMBAYEM B YCTaHOBIIEHOMY MOpsAAKY i BpaxoBye crneundiky 3acTocyBaHHA
perynsitopa Ha KOHkpeTHoMy 06'ekTi. [Mpu MOHTaxi, Hanaaui i ekcnnyaTtyBaHHi HeobxigHo kepysaTucs OJHAOIM 0.00-
1.21 posgin 2, 4.

Bci MoHTaxHi Ta npodinakTMyHi pPoGOTU NOBMHHI NpoBOAUTUCH NpU
BiAKITIOYEHOMY €JIEKTPOXMBIEHHi.

Mpu po3bupaHHi KOHTpomnepa AnNA YCYHEHHs HecnpaBHOCTEW npwnag
NOBMUHEH OYTU BiAKMIOYEHUN Bif Mepexi eneKTpoXKUBNEHHS.
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7 YcTaHOBKa | MOHTax /0 MICROL
7 MNMopsaoK BCTAHOBMEHHSA | MOHTaXy

7.1 3aranbHi BKas3iBKu

KonTponep MIK-52 pospaxoBaHuii Ha 3aHypeHUA MOHTaX Ha BepTuKamnbHiN naHeni wwurta abo nynbTa
kepyBaHHs (auB. puc. 7.1). KnemHo-6nokoBi 3'egHyBavi, Wo BXxoAATb A0 cknagy kKoHTponepis MIK-52, pospaxoBaHi
Ha ycTaHoBKy Ha periky DIN35x7.5 EN50022.

7.2 Bumoru oo micua yctaHOBKMU

KonTponepn MIK-52 noBuHHI BCTaHOBMOBaTUCA B 3akpuTOMy BMOyxobesneyHomy i BorHebesneqyHomy
NPUMILLEHHI.
YMOBM eKcrnnyaTyBaHHsl KOHTPOSEPIB He ripLue HacTyMmHUX:
* TemMnepaTypa HaBkONULIHLOro NOBITPS Big MiHyc 40 o nntoc 70 °C;
* BigHocHa BororicTb Bia 40 0o 95%;
* atmMocdbepHun Tuck Big 85 o 106,7 klMa;
* Mae ByTK 3axuCT Bif, BNMBY 30BHILLHIX MarHiTHUX NoniB 3 HanpyxeHicTio noHag 400 A/wm;
* mae ByTu BiacyTHs Bibpauis micLb KpinneHHs 3 YacToTtoto Buwe 25 My i 3 amnnitygoto Ginbwe 0,1 Mm;
* HaBKONWLLUHE CepefoBuLLEe HE NOBUHHO MICTUTW arpecuBHUX Napis i rasis.

7.3 3'eAHaHHA KOHTporiepa 3 30BHILLIHIMU NPUCTPOSIMU

KaGenbHi 3B'A3kM, WO 3'eaHyoTb koOHTpornepu MIK-52 3 pgatumMkamy i BUKOHABYMMW MexXaHiamamu,
NigKII0YaTECA A0 HUX Yepe3 KremMHO-OGnoKoBi 3'eQHyBaYi 3rigHO 3 MPOEKTOM aBToMaTtu3auii y Burmsaai kabenbHnx
3B'A3KIB Ta [KryTiB BTOPMHHOI KOMYyTaLlii.

MigkntoYeHHs 3A4INCHI0ETBCA 3@ AONOMOrOH 3'€QHYyBadyiB HA OCHOBI 6E€3rBMHTOBMX MIOCKO-MPY>XUHHMX KIeM,
sIKi BCTAHOBMEHi Ha BIiANOBIOHWX KMEMHO-OMOKOBMX 3'egHyBayax. TwunM MPOBIOHWKIB, WO MigKMoYalTbea A0
0©€e3rBMHTOBMX MITOCKO-MPYXUHHUX KIEM: OOHOXMWMbHI, 6araToXunbHi, 6aratoXunbHi TOHKOAPOTOBI (B TOMY 4Yuchi 3
YWiNbHEHHAM-3aTUCHYTUMW  XKWUInamu), TOHKOAPOTOBI 3 KiHLEBOW BTynkoww abo 3 wTndToBUM KabenbHUM
HaKOHEYHUKOM. XapakTepUCTUKN PO3HIMHUX 3'edHyBadiB (PO3'eMiB-KNeMm) i Knem, O BCTAHOBMIOKTLCS HA KNEMHO-
6rokoBux 3'egHyBadax (KB3):

* nepeTVH MPOBIOHWKIB L0 niaknodaroTees 0,08 - 2,5 Mm 2

* rMBUHa 3a4NCTKM NPOBIOHMKA (A0BXMHA BTYIKN, WTndTa) 5 - 7 MM,

* MakcumarnbHa Hanpyra 250 B,

* Hanpyra isonsauii Mk knemamu 4 kB,

* MakcumarnbHuI CTPYM Yepes knemy 12 A,

Mpoknagka kabeniB i [xryTiB MOBMHHa BignosigaTy Bumoram gitoumx  «[lpaBun  ynawiTyBaHHS
enekTpoyctaHoBok» ([MYE). He ponyckaeTtbca o6'egHyBatn B ogHOMY Kabeni (B 4XKryTi) Komna, Mo SKMX nepeaalTbes
BXigHi aHanorosi i 6araToTouHi BUXigHI AMCKPETHI (iIMNYNbCHI) curHanw.

EkpaHyBaTu BxigHi | BuXigHi AuckpeTHi (iMnynbcHi) kabenbHi kona He noTpibHo. HeobxigHicTb B
eKpaHyBaHHi kabento, N0 AKOMy nepefaeTbCa aHanoroea iHpopmalisi, 3anexuTb Big AOBXWHU 3B'A3KIB i Big piBHSA
nepeLukos B 30Hi NpOKnaaku kabesnto.

Hanpyra enektpoxwvBneHHsi koHTponepis MIK-52 nogaetbca 4yepes 30BHILLHIN CUNOBUI LWAT, obGnagHaHun
aBTOMaTUYHUMK BUMUKaYaMW.

Bnokun koHTponepis MIK-52, naBauyi i BUkoHaBui NPUCTPOI, WO BXOOSATb B OOWH KOHTYpP perynioBaHHA abo
KepyBaHHs1, MOBWHHI OyTu BigHeCceHi ( «NpuvB'a3aHi») 4O OAHOro aBTOMaTUYHOIO BUMMKaYa.

MapameTpn Mepexi enekTpoXMBIEHHS - 0aHOdAa3Ha Mepexa 3MiHHOro CTpyMy Hanpyrowo 220 (+22; -330)
Y ivactoToto (50 £ 1) 'u,.

MpoBoan enekTpOXMBNEHHS MiAKMIYaTLCA A0 po3'eM-kremn «~ 220B», posTawoBaHiii Ha 3agHin YacTuHI
6noKy KOHTponepa.

Bci 6roku koHTpornepis MIK-52 noBuHHi 6yTh 3asemneHi 4poTom nepepiay He meHLue 1,5 mv 2

CxeMu 30BHILLHIX NigKknNioYeHb HaBeaeHi B po3aini 8.
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7 YcTaHoBKa i MOHTax /0 MmicrROoL

30BHIlWHIV BUrnaa

KB3-29P-01

FabapuTHi po3mipu

Bud Bud Bud Po3mipu iHOukamopie
33ady 360Ky crepedy NMAPAMETP
3ABLAHHS

oo,
L

— 90 ] h

189 max
| o i
190 max (MoHmMaxkHa 21ubuHa) '.. 8
-
4.5

PekomeHOo8aHa mosujuHa wuma eio 1 6o 5 mm.

Po3MmiTka OTBOpPiB Ha LMTI

! 150 min

150 min

92 +0,8

PucyHok 7.1 - 3o8HiwHili suansd, eabapumHi i npuedHys8asnbHi po3mipu
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/0 MiCcCrROL 7 YcTaHoBKa i MOHTax

Mopsigok yctaHoBkM Moayns poswmpeHHa MP-51 B mikponpouecopHun koHTponep MIK-52 cTtapoi
mMoaudikauii (koHTponepw, Bunyweri 0o 2017 poky).

X3 @m@ s Ceaa

LiN~220 V|

PucyHok 7.2 - YecmaHoska modyrnsi po3wupeHHs: MP-51

BigkniounTn XnBneHHs.

3HATK KOPNYC Npunagy, BiAKPYTUBLUN YOTUPW MBUHTU Ha 3a4HiN KPULLILK.
3HATY 3arnyLuKy 3 3agHbOI CTIHKM.

3akpinnuTn Ha Moayrb 4-pu CTOMKM | CUTHaNbHUA LWnend.

BcTaHoBMTM Mogynb 3rigHO pyucyHKy 9.2.

3'egHaTn pos'eM CUrHanbLHOrO Wnendy Ao nnaTy npouecopa.
MepeBipnTh HaAIVHICTL YCTAHOBKM NaTh i PO3'emiB.

Bibpatn MIK-52 B kopnyc.

ONoGA~ALONE

Mpumitka. YcTaHoBKa B KOHTponep moaynis po3wmnpeHHs MP-52 3aiicHI0OETbCA Tinbkn Ha MignpueMcTBi-
BMPOGHMKY.
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/0 MmicrROL 8 30BHiLLHI 3'€AHaHHSA

8 OpraHi3auia BBogy-BmBoay iHpopmauii. 30BHiLLHi
3'eAHaHHA

8.1 30BHIiWHIN BUrNAg i cxeMu 30BHIWHIX 3'¢gHaHb KOHTponepa MIK-52 npwu
NigKMOYeHHi A0 HBOro Pi3HMX TUNIB MOAYNIB PO3LMPEHHA

(v X
[o KB3
6a3oBoi moaeni
[o KB3
MOZAYnNsi PO3LUMPEHHS
XusneHus
=24V
~220V
=24y {2 2av)
* ~220V L *x

PucyHok 8.1.1 - 308HiwHitl suanad 3a0Hboi cmiHku koHmponepa MIK-52 npu nioknro4eHHi 00 Hb020 MOOYI1i8 PO3WUPEHHS
MP-51-01 ... 15 (koHmponep, surnyujeHuli 8o 2016 poKy 6KIH0YHO)

* x
[o KB3 o KB3
XueneHus MOAYNs po3WmnpeHHs  6asosoi moaeni
=24V
~220V

IHTepdeinc
TET < i#A
-

[Dxepena =21y <7
KNBMEHHA 25mA |
nacuBHNX
patyukis =21V <A

G1, G2 25mA <

x

PucyHok 8.1.2 - 3o8HiwHil euensid 3adHbOoi cmiHku koHmponepa MIK-52 npu nidkno4yeHHi 00 Hb020 MOAYi8 PO3WUPEHHS
MP-52-30 ... 34 (koHmponep, sunyu,eHud nicns 2016 poky)

Y koHTponepi MIK-52 HoBoi moaudikauii Ana nigknto4YeHHA iHTepdency HeobXxiaHO
BUKOPUCTOBYBaTU knemu 21-24 knemHoi Konogku X2, ika 3HaxoOQWUTbCA Ha 3agHin
cTtiHui npunapy. Mpu ubomy knemu iHTepdency, fAKi 3HaXOOAATLCA Ha KNEMHO-
6nokoBomy 3’egHyBadi KB3-29(P,C,K)-01, (KB3-29-01), He BUKOPUCTOBYIOTLCA.
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8.2 Cxemu 30BHilLHiX 3'¢AHaHb 6a30Boi Moaeni koHTponepa MIK-52

8 30BHiLLHI 3’eQHaHHA

« 181 max »
A
KE3-34(RC K01 R0~ s
JP6 P7 P8 4_;{ -| cxem kepyBaHHsA
1(c19)2 1(5]5)2 1(=)5)2 =24y AUCKPATHAMM
3[04 3(F4 3(515)4 H4 H5 Hé H7 H8 BUXOAAMM
s(77)6 5(-)7)6 s(il-)6 - Ll - -
708 78 7(L8 K1 K2 K3 K4 K5
[ [
1A 1%
MA, B VA Z| | | z : \ Z| l z —
@’ | l/ { L P cumicTop é
MA, B TBEPAO- «©
! Q 7 7 7 Ve 7 TinbHe  ®
> I I I | I Il pene
MexaHiuHe
“ %l BRI BRI Bl B3 B e
| = =
3 B8 S Bkl S Bl S Rk R
MA, B | =1 Z|Z zZ\|z 4 74 zZ\|z = 4
@> 3132 |33 Ja1}l42[l43|f51|/52|l53 6 1}f62 [l63 |7 1}72 |73
A\ 4
Axanorosi Axanorosi [AuckpeTHi Axanorosuit
sxogu Al1-Al4 sxogu Al5-Al8 Bxoau DI1-DI3  suxin AO

— Y
DO1 DO2 DO3 DO4 DOS

MA, B - nigknio4eHHs faBaudie 3 BUXIAHUM CUrHanom nocTinHoro cTpymy abo Hanpyru

[OuckpetHi suxoaun DO1-DO5
H1,H2,H3 - inavkaTopu ctaHy anckpethux exogis DI1-DI3,
H4, H5, H6, H7, H8 - inaukaTopm cTaHy auckpeTHux suxoais DO1-DO5S

JP1-JP8 - nepemuykn Ans HanawTyBaHHA aHanorosux sxoais Al1-Al8,
JP9 - nigknioveHHn TepMmiHanbHOro peauctopy iHTepdenca RS-485

PucyHok 8.2.1 - [idknto4eHHs1 KnemHo-6104Hoeo 3'e0Hysada Kb3-34(P C,K)-01 do koHmponepa MIK-52

<€ 129 max g
T
A
IHTepdeiic
RS-485
MA,
x
©
30BHilWHE E
MA, xepeno ~
XUBNEHHA =24 B
MA,
MA,
h 4
AHanorosi AHanorosi [uckpeTtHi AHanorosumi [OvckpeTHi
sxoau Al1-Al4 Bxogun Al5-Al8 sxoau DI1-DI3  suxia AO suxoan DO1-DOS

MA, B - nigknio4eHHA aaeavie 3 BUXIAHUM CUrHanNoOM NocTiiHoro cTpymy abo Hanpyru
H1,H2,H3 - ingukaTopu cTany auckpeTHux Bxoais DI1-DI3,

H4 - ingukaTop HasABHOCTI XuBNEeHHA =24 B cxem KepyBaHHA AUCKPETHUMMU BUXOAAMMN
H5, H6, H7, H8, H9 - inaukaTopu cTaHy auckpetHux suxoais DO1-DO5S

JP1-JP8 - nepeMnyku ANs HanawwTyBaHHsA aHanoroeux exopis Al1-Al8,
JP9 - nigknioyeHHs TepmiHanbHoro pesuctopy iHTepdeiica RS-485

PucyHok 8.2.2 - [idkno4eHHs KnemHo-6104Hoeo 3'e0Hysada Kb3-34-01 do koHmponepa MIK-52

8.3 30BHilLHi KONa KnemMmHo-6110Kko0BUX 3'€AHYBaviB 6a3oBoi moaeni
8.3.1 Migkno4YeHHA aHanoroBux BXoAiB
MonoxeHHst nepemmyok Ha Kb3-34-01 (KB3-34P-01, KB3-34K-01, KB3-34C-01) onsa HanawTyBaHHS Pi3HKX
TUNIB BXiAHMX cUrHanis HaBeaeHo B Tabnuusx 8.3.1.

KoxkeH aHanoroBun BXif ranbBaHi4YHO i30MbOBaHWUI Bif iHLIMX aHANOroBMX BXOAIB i IHLLMX Kinl KOHTporepa.

Tabnuysi 8.3.1 - [lonoxeHHsi nepemuyok JP1-JP8 Ha knemHo-6r0koeoMmy 3’€dHysayi KB3-34-01 (KB3-34(P,C,K)-01) dnsa
HanawmyeaHHs1 aHano2oseux exodie Al1 - Al8

T . [MonoxeHHsA nepemMny4oK
el JP1 P2 JP3 P4 JP5 JP6  |JP7-Bxia| JP8
y Bxig Al1 | Bxig Al2 | Bxig Al3 | Bxig Al4 | Bxig Al5 | Bxig Al6 Al7 Bxig Al8
0-5 MA [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]
0-20 mMA, 4-20 MA |[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]
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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8.3.2 MNigkno4YeHHA OAUCKPEeTHUX BXoAaiB

KoxxeH AUCKpeTHWI BXiA ranbBaHivyHO i30NbOBaHWM Bif iHWMX AUCKPETHMX BXOAIB i iHLUMX Kin KOHTponepa.
[ns XMBNEHHs1 AUCKPETHUX BXOAIB (4aBayiB) NoTpibHa 30BHiWHA Hanpyra 24 B nocTiHoro ctpymy.

8.3.3 lNMigknro4yeHHA aHanorosmx BMxoAis

AHanoroBuin Buxig 0a30BOi MoAerni KOHTporepa € akTUBHWUM, TOMY A WOro XMBMIEHHS He MNOTpibHe
30BHiLIHE mxepeno 24 B nocTiHoro cTpymy.

AHanorosui BUXia ranbBaHivYHO i3051bOBaHWI Bif, iHLLKX Kin KOHTponepa.

lMonoxeHHs nepeMndoK Ha nnaTi KOHTporepa Ans HanawTyBaHHS pPi3HUMX TuniB BUXIOHWX CUrHanis
HaBeZeHo Ha pucyHky 8.3.1 i B Tabnuui 8.3.2.

Tabnuys 3.2 - [TonoxeHHs1 nepeMuyok Orsi PisHUX murie 8 UXIOHUX CueHarie

Tun BUXigHOro curHany [MonoxeHHsa nepemnyku J1
0-5mA [2-4], [7-8]
0-20MmA, 4-20mMA [2-4], [5-6]
0-10B [1-2] [3-4]

PucyHok 8.3.1 - [NonoxeHHs1 nepemMuyoK Ha riami koHmponepa MIK-52
8.3.4 Migkno4eHHA QUCKPETHMUX BUXOAIB

[unckpeTHi BUXoaW BMKOHaHI Yy BUrNAAI pene, npu ubomy norivHomy "0" BignoBigae po3iMKHyTe MOMOXEHHs
KOHTaKTIB, BKa3aHWX Ha PUCYHKY, a NorivHii "1" - 3aMKHyTUI CTaH BMXigHUX kKoHTakTiB pene CP i M3.

[unckpeTHi ONTOCMMICTOPHI BMXOAM BUKOHaHI y BUrMadi onTocuMMmicTopiBs 3 BOyaoBaHUM OEeTEKTOPOM
HynboBOi Hanpyru ¢asu. JlorivHomy "0" BignoBigae 3akpuTUA CTaH CMMICTOpPAa, a NMOrivHIn "1" - BIOKPUTUIA CTaH.

KoxxeH OUCKpeTHWUIA pernenHnin BUXig ranbBaHiYHO i30MbOBaHWI Bif iHLWUMX OUCKPETHUX BUXOAIB i iHLIMX Kin
perynsitopa.

MigktoYeHHs  OWCKPETHWX penemnHnX, ONTOCUMICTOPHWX BWXOAIB i BMXOLIB, BWUKOHAHWX Yy BUMMAgi
TBEPOOTINbHNX pene, 3AINCHIETbCA 3a AONOMOroK KrnemHo-6noyHoro 3'egHysayva Kb3-34(P,C,K)-01 i npuBeaeHo B
Ha pucyHky 8.3.2. TligknioYeHHs AWMCKPETHMX TPaH3WCTOPHUX BWXOAIB 3AINCHIOETHCA 3a [OMOMOroK KIeMHO-
6royHoro 3'egHyBaya Kb3-34-01 i npuBegeHo Ha pucyHky 8.3.3.

KueneHHsa cxem
KepyBaHHS
AVICKPETHUMU
BUXOAAMM

29
Z pauly

OnTocumicTop

TeepaoTinbHe
pene

MexaHiyHe
pene

b sl

MexaHiyHe
pene

TBepaoTinbHe @) D D ) D D (%) D

pene

OnTocumictop { J(3) ] | 1 1

PucyHok 8.3.2 - lidknroueHHs1 duckpemHux 8uxodie 3a 00r1oMO20K0 KrieMHo-61104Ho20 3'eOHysayqa KB3-34 (P, C, K) -01
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1. Ha pucyHKy yMOBHO MOKa3aHO PO3MILLEHHSI i MPU3HAYeHHs 3aMUKalo4MX KOHTAKTIB BUXIOHUX pene
kaHanis DO1-DO5.

2. KoHTaktn BUMXigHWMX pene (TBEpAOTIMbHUX pene) BkasaHi B MNOMOXeHHI "BMMKHEHO", abo npwu
3HECTPYMIEHI CXeMi KepyBaHHs pene.

3. HeBukopwucTaHi knemu knemHo-6104Horo 3'egHyBada He nigkmioyaTtu.

4. MakcumarnbHe CMOXuBaHHS (CXeM KepyBaHHS) N'ATW BKMOYEHMX KaHarmiB Big 30BHILIHBOMO [xepena
nocTtiHoro cTpymy 24B - 100mA.

5. Hanpyra 30BHILLHBbOrO Axepena XvBneHHs - HectabinizoBaHa, (20-28) B nocrTiiHoro ctpymy.

6. MNMapa oUCKpeTHMX BUXOAIB MOXe BUKOHYBaTW POl OAHOTO iMnynbcHOro Buxoay (b-M).

VD , IHAMKATOPU BKMIOYEHHS
............. H9 | |HE Hs i i
§ } : AN :gi::uycropa BiANoBigHOro
*&%- o] boi 3 I3
RH2 -
*=5- 31| po2 !
RH3 -
*=5 82| po3
RH4 -
*=5 83| pos
RHS5 -
*—2 34| pos
BaranbHui += 9| -24v
HaBaHTaXEHHA Lz
T IHaukaTop xuBneHHa =24 B
H4 (knemm 28,29)
8| +24V [—
[
30BHILLHE Axepeno  3aransHuit KB3-34-01

XKuBneuHs =24 B BMxoais

PucyHok 8.3.3 - lNidknroueHHs duckpemHux 8uxodie 3a 00roOM0O20k0 KrieMHO-65104H020 3'edHysayqa KB3-34-01

1. QuckpeTHi BUxoam ob'eaHaHi B 0gHy rpyny 3 5-Tu BUXogiB.

2. Brxoam ranbBaHivHO i30N1bOBaHI Bif iHLWMX Kin KOHTponepa.

3. Buxoan matoTb cninbHY TOYKY i BUKOHaHi y BUrMA4i NacMBHUX TPaH3UCTOPHWUX KIOYIB 3 BiAKPUTUM
KONEKTOpOM i 3aranbHum emitepom. JloriyHomy "0" BignoBsigae po3iMKHYTUI, a NOriyHin "1" - 3aMKHYTUI CTaH Knoya.

4. [Ins XMBNEHHs1 ANCKPETHMX HaBaHTaXeHb NOTPIOHO 30BHILWHA HecTabinisoBaHa Hanpyra 24 B nocrTinHoro
CTpyMmy.

5. Bci ANCKPeTHI BUXOAM MOXYTb XUBMTUCS Bifg, OQHOrO [pXepena, OfHakK, SKLWO NOTYXHOCTI LbOro Axepena
He BUCTaya€, 3aCTOCOBYETBLCS AeKinbka AXeper XUBIEHHS.

6. KoxxHa napa OuCKpeTHUX BUXOoAiB MOXe BUKOHYBAaTU POJSib OAHOMO iMMyNbCHOMO BUXOAY.

8.3.4.1 PekomeHpauii No NiaKno4YeHHO penemHux BUXoaiB

Y komax 3MiHHOro CTpyMy And MiOKMOYEHHS iHOYKTUBHWMX HaBaHTaXeHb OO0 AUCKPETHOro penemnHoro
BMXIQHOIO CUrHany pekoMeHayeTbCst BUKOpUcToByBaTn RC-aeMndpytoumin naHLLHoMXOK.

Mpuknag Takoi cxemu 306paxxeHnin Ha pucyHKy 8.3.4.

PekomeHayeTbest onga kona 3miHHOro ctpymy Hanpyrotwo 220 B 3amicte RC-naHuUloXKa BMKOPUCTOBYBaTU
Bapuctop CH2-1 Ha Hanpyry 420 B. 3acTtocyBaHHs BapncTOpa A03BOMNSA€E 3anobirtv He TiNbKW IHAYKTUBHIN HaBoAL,
a i noracuTn BENKKi CNIIECKN CUrHany, o BcVI1HVI|}z(1a}OTb B CUINOBUX KONnax XXWBMEHHS Bif, iHLLIOro obnagHaHHs.

MexaHiuHe
pene

G

RH - HaBaHTaXeHHs;

G - DKeperno XXUBMEHHS 3MIHHOMO CTPYMY;
C1 - koHaeHcaTop, 022 mkd, 600 B;

R1 - pesnctop 100 Om, 0,5 Br.

PucyHok 8.3.4 - Cxema nidKroYeHHs1 iHOyKmugHo20 HagaHmaxeHHs1 00 OUCKPemHOo20 perneliHo20 8UXIOHO20 cueHany
8.3.4.2 PexomeHpaduii no niaknoYeHHI0 ManonoTyXHUX ONTOCUMICTOPIB

ManonoTyxHi ONTOCMMICTOPM Mpu3HayeHi Ons  KomyTauii Kin  3miHHoro cTtpymy. OntocumicTopu
3abe3nevyloTb ranbBaHiYHy i30MALI0 KEePYYmMX Kin Big cUnosux, i 6esnocepedHb0 KepyoTb MNOTYXXHUMWU CUIOBUMU
ernemMeHTamu - HaniBNPOBIOHWKOBUMW CUMICTOpPaMW, SKi BiAKPMBAKOTECA iMMYNbCOM CTPYMY HEraTMBHOI NMOMSPHOCTI.
ManonoTy>kHi ONTOCMMICTOPY MOXYTb TaKOX YNpaBnsaTN Napoto 3yCTpiYHO-NapanenbHO BKIIOYEHNX TUPUCTOPIB.

[o ogHOro MamnonoTy>XHOro OMTOCUMMICTOPHOrO BWXOAY MOXe MigKNoYaTUCH TiflbKM OAWMH  30BHILLHIN
cumicTop abo ogHa napa 3ycTpiYHO-NaparnerbHO BKIIOYEHUX TEPUCTOPIB.

IMAYNbCHUIA BUXIOHWA CTPYM MarnonoTy>XHOro ontocuMmictopa Moxe gocaratv 1 A, ane TifNbku B MOMEHT
BKIMOYEHHSI 30BHILIHLOTO cuMicTopa (abo napu TMPUCTOPIB), TOMY HE MOXHa BMKOPUCTOBYBATWU LN BUXIO K
penenHui, HaBaHTaXyun MOro MOCTIMHO Harpy3koto. Mpu NigKntoYeHHI 30BHILLHIX CUMICTOpPIB Cnig BpaxoByBaTw
0BMEXEHHS MO KEPYHOUYOMY BUXiAHOMY CTPYMY ManomnoTy>HOro BUXiZHOro onTocMMicTopa.

http://lwww.microl.ua e ver.52.97 e [IPMK.421457.008 E] e 1.01 e 24.01.2024



8 30BHilLHI 3’€QHAHHS /0 MIiCROL

KoxeH BUXiOHWA ONTOCUMICTOP i3 30BHILIHIM MOTY>XHUM CUMICTOPOM (abo napoto TepucTopiB) Moxe OyTu
nigkniodeHnn oo 6yap-akin dasi (A, B abo C). KoxeH BuxigHWI onTtocumicTop Mae cBili BOyQOBaHWA OEeTeKTop
HyNbOBOI Hanpyru asu, Wo A03BOSAE BKMOYATU HAaBaHTaXKEHHS TiNbKy NPy MiHIMarbHi Hanpysi Ha HLOMY.

PekomeHnpoBaHa cxema MigKnNioYeHHs1 30BHILLIHIX CUMICTOPIB | HABaHTaXeHb HaBedeHa Ha pUCyHKy 8.3.5.

RE3-28C-01
KE3-28C-12 R1 FU1
KB3-30C-12 _E |

| —1 .
L R3
= AV
- ~220V
VST
ci
el T e
z M |
L= |

e 0 | S|

e, VS1 - 30BHILWLHIN cMMICTOP, BCTAHOBNEHWI HA pagiaTop;

R1 - pesuctop MJIT-1-360 OM-5%, gianasoH,wo gonyckaetbca 200 ... 390 Om;

R2 - pesuctop MJIT-1-330 OM-5%, wwo gonyckaetbcs gianasoH 200 ... 390 Ow;

R3 - pe3uctop MJIT-1-39 Om-5%, wo gonyckaeTtbcsa gianasoH 33 ... 68 Owm;

C1 - koHgeHcaTop K73-17-630B-0,01 Mk®-10%, wo gonyckaerbcs gianasoH 0,01 ... 0,1 mkd;
RH - pe3aucTuBHe HaBaHTaXEHHS;

FU1 - 3ano6ixHuK.

PucyHok 8.3.5 - Cxema niOKMoYeHHs1 308HIWHbO20 cumicmopa
8.3.4.3 PekomeHpauii No niaKnO4YeHHIO TPaH3UCTOPHUX BUXOAIB

Mpu NigKNIOYeHHI iIHAYKTUBHNX HaBaHTaXeHb (pene, nyckadi, KOHTaKTopw, CONEHOIAM i T. N.) A0 ANCKPETHUX
TPaAH3NCTOPHUX BUXOAIB perynaTopa, Wwob YHUKHYTU BUXo4y 3 Nnagy BUXIAHOTO TpaH3MCTOpa Yyepes BENUKUIA CTPYM
caMoiHAyKLUii, NapanenbHO HaBaHTaXXEHHI0 (0OMOTLI pene) HeobxiaHO BcTaHoBNoBaTK Gnokytounn giog VD - ams.
pucyHok 8.3.3. 30BHiWHIA Aiog BCTAHOBMOBATUM HA KOXHOMY KaHami, A0 $KOro nigkmoyeHe iHOYKTUBHE
HaBaHTaXEHHS.

Tun BcTaHosmoBaHoro gioga KO209, KO258, 1N4004 ... 1N4007 abo aHanoridyHuin, po3paxoBaHUM Ha
3BOpOTHIO Hanpyry 100 B, npsamun ctpym 0.5 A.

8.3.5 Migkno4veHHs iHTepdency

OpraHizauig iHTepdencHOro 3s'43ky Mixk KOMM'OTEPOM i KOHTPONepamu nNpeacTaBneHa Ha pucyHky 3.1.

PekomeHooBaHo cxemo 3'€QHaHHs, 3 MiHIManbHUM CTyneHeM BigobpaxeHHs curHany, € cxema
3'eQHaHHA B NMaHLUIOXOK, NpeacTaBneHa Ha pucyHky 3.1. Bci Bigranyxysadi npunomo-nepegasadis, npuegHaHi 4o
OfHI€I 3aranbHOI nepedaBanbHOI MiHii, MOBWHHI Y3rogXyBaTuUCA TiNbKM B ABOX KpauHiXx Todkax. [oBxuHa
BigranyxeHb L o NOBMHHA ByTn SIKymMora MeHLLOH.

HeobxigHicTb ekpaHyBaHHA kabeniB, N0 AkuX nepeaaeTbes iHpopmaLlis, 3anexuTb Big AOBXUHN kabenbHuX
3B'A3KIB Ta Bif PiBHA 3aBad B 30Hi NPOKNAaAKN kabesnto.

3acTocyBaHHS ekpaHOBaHOI KpyYeHOi napy B MPOMUCIOBKX YMOBaX € HalKpaLuuMm, OCKinbku Lie 3abesnevye
OTPVIMaHHS BUCOKOTO CMiBBIAHOLLEHHSI CUrHan/LWyM i 3axucT Big cnHdasHoi 3aBaaw.

o komn'toTepa MmoxHa nigkno4mMT 4o 31 KOHTpornepa Ha OgHOMY CErMEHTI Mepexi.

3aranbHa [OBXWHA KabernbHOI NiHii 38'A3Ky OAHOrO CerMeHTa Mepexi He NoBMHHA nepesuwwyBaTy 1200 m.

B akocTi kabenbHOI NiHii 3B'A3Ky NepeBaHO BUKOPUCTOBYBATW EKPAHOBAHY KPy4YeHy napy.

[oBxuHa BigranyxeHb Big NiHii 38'A3Ky L o NOBMHHA ByTW SKOMOra MEHLLIOH.

[lo iHTepdelicHNX BXOAiB KOHTPOMEpIB, PO3TaLIOBAHMX B KPaMHIX TOYKax 3'eaHyBanbHOI MiHii, HeoBXiaHo
NigKMioYnTK ABa TepMiHanbHUX pesuctopa ornopoM 120 OM (R1 i R2). MigkntoyeHHst peancTopie Ao koHTponepis Ne
01-30 He noTpibHO (auB. puc. 3.1). MMigkmtoyeHHa TepMiHanNbHUX pe3ncTopiB B Gnoui nepeTBopeHHs iHTepdeliciB
Bri-485 (BliI-52) - ome. Ha cTopiHUi |HCTPYKUIi 3 ekcnnyaTyBaHHA Ha Gnok nepeTBopeHHs iHTepdeviciB Bl11-485
(BMNI-52). NMigkntoyeHHst TepMiHanbHOro peanctopis B KoHTpornepax MIK-52 - amB. pucyHkm 8.1.1, 8.1.2.

Mpu 3amoBneHHi koHTponepa MIK-52 B komnnekTi 3 ogHum 3 mogynem poswmpeHHs MIK-52 -30... 34 ons
NigKMoYeHHs iHTepdency HeobXigHO BUKOPUCTOBYBATU Kremn 1-4 KNeMHOI Konoakn X2, sika 3HaxoauTbCA Ha 3a4Hii
CTiHUi npunagy. MNpn uboMy Knemu iHTepdENCy, AKi 3HaXoasaTbCA Ha kneMHo-6nokoBomy 3egHyBadi KB3-34 (P,C,K)-
01, (KB3-34-01), He BUKOPUCTOBYIOTLCS.

8.4 30BHiWwHI KONa KNeMHo-6110KkoBUX 3'€AHYBaYiB moaynis po3wunpeHHa MP-51,
MP-52

8.4.1 MNigkntoYeHHsA 30BHILWHIX Kin moaynsa po3wunpeHHsa MP-52-01 (MP-51-01)
Moaynb po3lMPEHHS Mae BiCiM OUCKPETHUX BXOAiB, To6To koHTponep MIK-52 3 paHum mogynem

po3LWUnpeHHsa maTtume 11 QUCKpeTHNX BXOAIB.
KoxxeH aucKpeTHWI BXiA ranbBaHivyHO i30NbOBaHWM Bif iHWMX AUCKPETHUX BXOAIB i iHLUMX Kin KOHTporepa.
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[ns X1BReHHs OUCKPeTHUX BXOAIB (4aBadiB) NoTpibHa 30BHILWHS HecTabinisoBaHa Hanpyra 24 B nocTinHoro

cTpyMmy.

EREEDEEE)
EEEEEEED

PucyHok 8.4.1 - Nioknto4eHHs1 cueHarnie Modyns po3wupeHHs MP-52-01 (MP-51-01) 3a doromozoro KremHo-65104H020 3'€OHy8aqa
KB3-24-10

8.4.2 MNipkntoyeHHs 30BHILWHIX Kin moaynsa po3wupeHHsa MP-52-03 (MP-51-03)

Moaynb po3wupeHHs mae 8 [MCKpPeTHWX BuxodiB, TobTo KoHTponep MIK-52 3 paHum mopynem
po3wwmnpeHHst Matume 13 guckpeTHUX BuxogdiB (5 6a3oBux + 8 Ha Moayni PO3LLNPEHHS).

KoxxeH OUCKpeTHWIA BUXIA, ranbBaHIYHO i30NbOBaHUN Bif iHLUMX OUCKPETHMX BUXOAIB i iHLLMX Kinl KOHTporiepa.

Ons XMBNEHHs1 OUCKPETHUX BUXOAIB (HaBaHTaXKeHb) MOTpiOHa 30BHIlLHA HecTabinizoBaHa Hanpyra 24 B
NOCTINHOIO CTPYMY.

1] v El
2 b 10
E v il
4] 2
= vy il
6 fia
| <15
J6 fis

PucyHok 8.4.2 - Nioknto4deHHs1 cueHarnie Modyrnsi poswupeHHs MP-52-03 (MP-51-03) 3a doromoeoro krnemHo-6r104H020 3'€0Hy8aqa
KB3-24-10
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<« g
KB3-30(PC,K)-12 A
H6 H7 =24y | G1=24 B,
- - _f_l 160 mA
K11 K12
s
ZI | Bz
onTo- . 8
cumMicTop P 1 =
s ©
TBEpAo- @
TinbHe =} )
e s [l
MexaHiyHe F -~ —1 =
pene T —I l T ]
L \ 4

— —— —\
DO9 DO10 DO11 DO12 DO13
[uckpetHi Buxoan DO6-DO13

H1-H8 - inaukaTopu cTany guckpeTHux Buxoais DO6-DO13
H9 - ingukaTop nopaui XnBneHHa =24 B cxem cxem KepyBaHHA AWCKPETHNMU BUXOZaMU
G1 - 3BOHILLHE AXXepeno XUBNEHHSA CXeM KEpyBaHHA AUCKPETHUMU BUXOAAMU

PucyHok 8.4.3 - lNidknroueHHs1 cueHarie Modyrs po3wupeHHs MP-52-03 (MP-51-03) 3a dornomozoto KrieMHo-6/104Ho20 3'e0Hy8aqa
KB3-30(P,C,K)-12

1. PekomeHgauii no NigKMOYEHHIO ANCKPETHUX PENENHUX, ONTOCUMICTOPHUX BUXOAIB i
BUXOAiB 3 TBEPAOTiINbHUMYK perne - ame.n. 8.3.4.1, 8.3.4.2, cTop. 58.

2. PekomeHgauii no NigKknoyYeHHI0 OUCKPETHUX TPaH3MCTOPHMX BUxoais - ave.n. 8.3.4.3,
cTop. 59.

8.4.3 Migkno4veHHsA 30BHILWHIX Kin moagynsa po3wupeHHa MP-52-04 (MP-51-04)

Moaynb po3wunpeHHa Mae 8 anckpeTHUX BXoAiB i 1 aHanorosumn Buxig, T06T0 KOHTponep MIK-52 3 gaHum
MoZynem poswmnpeHHs matume 11 AMCKpeTHUX BXOAIB i 2 aHanoroBnx BUXOAM.

KoxxeH OMCKpeTHWI BXifg i aHanorosui BUXig ranbBaHiYHO i30N1bOBaHi Midk COOOM0 i Bif, iHLUMX OUCKPETHUX
BXOAIB (BMXOAIB) Ta iHLIMX KiN KOHTponepa.

Ona KMBNEHHs [OUCKPeTHUX BXOAiB (4aBadviB) noTpibHa 30BHiWHSA HecTabinisoBaHa Hanpyra 24 B
MOCTIHOrO CTpymy. [ns XMBMEHHA aHanoroBoro Buxody MOTpibHa 30BHIiWHSA cTabinisoBaHa Hanpyra 24 B

MOCTIHOTO CTPyMY.

<€ 87 max >
A
KB3-24-10 —_— )
AuckperHi AucKpeTHI m?nsnzzmp?rgsom /-\Hano;:)ggm
sxoav DI4-DI7 sxoau DI8-DI11  suxony =24..28B/40mA WA
—] 1
G=18..30V
2| %
£
ey K N
H 4 o
—=| 5
G=18..30V.
{6 | -
—all 7
G=18.30V/
Bt
A

PucyHok 8.4.4 - lidknroueHHs1 cugHarie Modyrs po3wupeHHs MP-52-04 (MP-51-04) 3a dornomozoto KriemHo-65104Ho20 3'edHy8ayqa
KB3-24-10

MonoxeHHs nepemuyok XP2 Ha nnaTi Mogyns po3WUpEeHHa ANS HanawTyBaHHS Pi3HUX TUMIB BUXiOHMX
curHanis HaBeaeHo B Tabnuui 8.4.1.

Tabnuys 8.4.1 - [1onoxeHHs1 nepeMuyoK 01151 Pi3HUX mMurie 8UXiOHUX cugHarie

[ianasoH BuxigHoro curHany INonoxeHHsa nepemmnyok XP2 Ha Moayri po3LLUMPEHHS
0-5 mA [2-4], [7-8]
0-20 MA, 4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]
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8.4.4 MNipknoYeHHA 30BHILWHIX Kin moaynsa po3wupeHHa MP-52-06 (MP-51-06)

Moaynb po3LWmMpeHHst Mae 8 OUCKpeTHUX BMxoAiB i 1 aHanoroeuii Buxig, To6T0 kKoHTponep MIK-52 3 aaHum
MoZyneM po3lmpeHHs Matume 13 AMCKpPEeTHUX BUXOAIB i 2 aHanoroBux BUXOAM.

KoxxeH AUCKpeTHWIA BUXif ranbBaHIbyHO i30NbOBaHWI Bif iHLLMX AUCKPETHUX BUXOAIB i iHLLMX Kifl KOHTpornepa.

[ns XvBNeHHs AncKpeTHUX BXOAIB (4aBadiB) i BUXodiB (HaBaHTaXeHb) NOTpiOHa 30BHILLHS HecTabinisoBaHa
Hanpyra 24 B nocTtinHoro ctpymy. [nsi XKWBMNeHHs aHanoroBoro BMxody MOTpiOHa 30BHiWHA cTabinisoBaHa Hanpyra
24 B nocTiiHOro cTpymy.

€ 87T mx »
KB3-24-10
AvckpeTHi 30BHilUHE AXepena AHanorosuii
Buxoan JKUBNEHHA aHanoroBoro suxig AO2
DO9-DO12 suxony =24..28B/40MA
1
G=20..40V
Fe—|2 | -C 8
RH10 2 E
o
G=20..40V ~
Fe—) 4 |-
5
G=20..40V
Fs6 |
=y 3
| 4

PucyHok 8.4.5 - lidkntoyeHHs: cueHarie Modyrsi po3wupeHHss MP-52-06 (MP-51-06) 3a donomozoto krnemHo-61104Ho20 3'e0Hysaya

KB3-24-10
7141ﬁmax »
KB3-30(P.C K)-12 A
H1 H2 H3 H4 H5 H6 H7 H8 av] G1=24B,
) (L] (] - - - - (] _I . | 160 MA
K6 K7 | k8 kol 1 k10 K1 K12 K13 —— G2=24.28 B,
o Jz“{ ‘7 /J* Z] ﬂ* lf‘j* T[/% Z] /l* Ilf/L 7]/7 _'| - | 40 MA |
cuMUcTOp p 2 * L‘ ,‘ > ,fj " AHanorosbiit &
TBEpAO- “ “ ’ ] " ’ .‘ [ L “ ’ ] : “ ]‘RH sbixon A2 g
TenbHoe ’_/ i ‘J 1 ‘J I ’_/ 1 ‘J i 4 q ‘J q 4 i
pene
ol Y B B B3 B3I RE RI B
pene 7 C = = G
HE S BE EE S HEE B BEE HEE HE
zZ\|Z 3 zZ\|Zz zZ\|Zz z|z|C 4 3 ZR Z z|z Z|z
11 12]| 13)| 21 22)| 23] 31 32|| 33)] 47| 22| 43| 51| 52| 53}f 6 1 62| 63]| 7 1§ 72]| 73]| 31} 82]{ 83]]
) 4

— 7
DO6 DO7 DO8 DO9 DO10 DOM DO12 DO13

[AvckpeTHble Bbixoabl DO6-DO13

H1-H8 - nHaukaTopbl COCTORHUA AUCKPETHBIX Bbixogos DO6-DO13

H9 - nHaukaTop nogaum nutanua =24 B cxem ynpasneHws AUCKPEeTHbIMU BbIXoAamu
G1 - BHELLUHUI® UCTOYHMK NUTaHUS CXEM YNPaBNEHUs UCKPETHbIMU BbIXOaamu

G2 - BHELWHWI UCTOYHVK NUTaHUA aHarnoroBoro Bbixoaa

PucyHok 8.4.6 - lidknroueHHs1 cugHarie Modyrs po3wupeHHst MP-52-06 (MP-51-06) 3a dornomoezoto KriemHo-65104Ho20 3'€dHy8ayqa
KB3-30 (P, C, K) -12

1. PekomeHpadii No MigkmtoYEHHI0 AUCKPETHUX PENENHUX, OMTOCUMICTOPHUX BUXOZIB i
BMXOAiB 3 TBEpAOTiINbHUMMK pene - ame. n.8.3.4.1, 8.3.4.2, ctop. 58.

2. PexomeHaalii no nigknioYeHHI AUCKPETHUX TPaH3UCTOPHUX Buxogdis - ave.n. 8.3.4.3,
ctop. 59.

3. lMonoxeHHa nepemuyok XP2 Ha nnati Mogyns PO3WMPEHHs AN HanalTyBaHHs
Pi3HMX TUMIB BUXIOHUX CUrHaniB HaBeaeHo B Tabnuui 8.4.1, ctop. 61.

8.4.5 MigkntovyeHHA 30BHILWHIX Kin moayns po3wupeHHa MP-52-07 (MP-51-07)

Moaynb po3wupeHHs Mae 3 aHanoroBmx Buxoau, To6To koHTponep MIK-52 3 gaHum mogynem posLmMpeHHs
MaTuMme 4 aHanoroBmx BUXOAMN.
KoxxeH aHanorosuin Buxig, ranbBaHiuyHO i30N1bOBaHNI Bif iHLLIMX BUXOAIB i iHLIMX Kin KOHTponepa.
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[ns XVBNEHHs1 aHarnoroBMx BUXOAIB NOTPIOHO 30BHIWHSA cTabinisoBaHa Hanpyra 24 B nocTiiHOro cTpymy.

n 87 max »
KB3-24-11
. 30BHiLLHE AKepeno e
O ol e vanarosoro Avarorosui
Buxony AO2 =24._28B/40MA Buxogy AO4 =24..28B/40MA Buxig AO4
AHarnorosui E
Buxig AO2 8 %
e 8
- 9] Q
OBHILWHE JXKepeno
>KUBNEHHA aHan oroBoro @
Buxogy AO3 =24..28BI40MA\_ -
AHarnorosui lZ
Buxig AO3 I%
oz
PucyHok 8.4.7 - lNidknroyeHHs1 cueHarnie Modyrs po3wupeHHs MP-52-07 (MP-51-07) 3a dornomozoto KrieMHo-6/104Ho20 3'e0Hysayqa

KB3-24-11

MonoxeHHs nepemuyok J1, J2, J3 Ha nnaTi Mogyns PO3WMPEHHS ANS HanawTyBaHHS Pi3HUX TuMis
BUXiOHWX curHaniB HaBegeHo B Tabnuui 8.4.2.

Tabnuys 8.4.2 - [onoxeHHs1 nepeMuyoK 0151 pi3HUX munie 8uxiOHUx cuasHasie modyns MP-52-07 (MP-51-07)

[MonoxeHHss nepemMmnyok Ha Moayni PO3LLNPEHHS
J1-A02,J2-A03, J3-A04

[iana3oH BuxigHoOro curHany

0-5 MA [2-4], [7-8]
0-20 MA, 4-20 MA [2-4], [5-6]
0-10 B [1-2], [3-4]

8.4.6 Migkno4veHHsA 30BHILWHIX Kin moaynsa po3wupeHHa MP-52-11 (MP-51-11)

Moaynb poswmpeHHs mae 16 gnckpeTHux Bxodis i 1 aHanorosui Buxia, To6T1o KoHTponep MIK-52 3 aaHum
MoZynem po3WwnpeHHs Matume 19 ANCKPETHMX BXOAIB i 2 aHanoroBnx BUXOAM.

KoxHa rpyna 3 8 aMckpeTHMX BXOAiB i aHanorosuin BUXig, rarbBaHivyHO i30Mb0OBaHi Mix coboto i Bif iHLINX Kin
KOHTpOnepa.

[nsa XvBneHHs OUCKpeTHUX BXxOAiB (4aBadiB) HeoOXiaHi 30BHIWHI Akepena HecTabinisoBaHoi Hanpyru
nocTiiHoro cTpymy 24B.

e 87 max »

30BHILIHE AYKEPEeno XUBNEHHS
AnckpetHux Bxoaje DI12-DI19
G=18..30V, 80 mA

KB3-24-20

-
g B Y £k
G=18..30V, 80 mA |~ S
" — Di4 | +—>9 | D112 COM 4-11
" — 015 | +—[10| -D113 COM 4-11 &
g Di6 | +——{[11] -Di14 COM 12-19 £
] o7 | +—={f12] D15 COM 1249 v
- D8 | +"—»I[13] -DI16
+—»l[6 | Do | +"—>lf14] D117
57 | oo | +"—={fi5| Di1s
L7158 | D111 | “"—{[16| -DI19
AnckpeTHi AnckpeTHi AHanorosuii
Bxoau DI4-DI11 exoau DI12-DI19 Buxig AO2
PucyHok 8.4.8 - lidkntoueHHs1 cugHarnie Modyns po3wupeHHs MP-52-11 (MP-51-11) 3a donomoezoto kremHo-65104HO20 3'e0Hy8aqa

KB3-24-20

MonoxeHHs nepemuyok XP2 Ha nnaTi Moaynsa po3LUMpPeHHst AN HanawTyBaHHS PisHUX
TUNIB BUXiOHMX cUrHanis HaBegeHo B Tabnuui 8.4.1, ctop. 61.
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8.4.7 MNipknoYeHHA 30BHILWHIX Kin moayna po3wupeHHs MP-52-12 (MP-51-12)

Moaynb po3wunpeHHs Mae 8 ONCKPETHNX BXOAIB i 8 ANCKPETHMX BUXOAIB, TO6TO koHTponep MIK-52 3 aaHum
MOAynem po3WnpeHHs maTtume 11 ONCKPEeTHUX BXOAIB i 13 ANCKPETHMX BUXOLIB.

KoxkHa rpyna 3 8 ANCKpeTHMX BXOAIB | 8 ANCKPETHUX BUXOAIB raribBaHivyHO i301bOBaHi Mixk coboto i Bif iHLINX
Kin KOHTponepa.

[nsa XVBNEHHs OMCKPETHUX BXOAIB (OaBadiB) i AMCKPETHMX BUXOAIB (HaBaHTaXKeHb) HeobOXigHi 30BHILLHI
pkepena HecTabinisoBaHoi HanNpyru NOCTiIMHOro cTpymy 24 B.

BOBHIlLHE A>KEPEN O XUBMEHHA
AvckpeTHux Bxoais DI4-DI11 g
G=18..30V, 80 mA

AnckpeTHi AuckpeTHi
exoau DI4-DI11 Buxogn DOB-DO13
PucyHok 8.4.9 - Niokmo4eHHs1 cuzgHanie Modyrns po3wupeHHss MP-52-12 (MP-51-12) 3a doromozoro KremHo-65104H020 3'eOHy8ayqa
KB3-24-20
< 179 max }I

G1=18.30V,

80 mA

| . [5 omo-

- iﬂ oumicrop 8

w3 TBEpPAO- B
m TineHe

| 7. E pene .

L 7. E g:;l(zmune

7. m

. E

L. EE

AuckpeTHi G2=24V,

sxoau DI4-DI11 160mA —— e e et et e e Y
DO6 DO7 DO8 DO9 DO10 DO11 DO12 DO13

Dvckpethi suxogn DO6-DO13

H1-H8 - inaukaTopu cTany guckpeTHux sxopais DI4-DI11

H10 - iHgMKaTOp HAsBHOCTI XUBMNEHHSA Ha knemax 15,16

H11-H18 - ingukaTopu craHy auckpeTHux suxogis DO6-DO13

G1 - 3BOHILWHE AXEPEno XMBNEHHA ANCKpeTHUX Bxoais DI4-DI11

G2 - 3BOHILIHE AKEePEeno XUBMNEHHA CXeM KepyBaHHS AUCKpeTHUX Buxogis DO6-DO13

PucyHok 8.4.10 - [MidkntoyeHHs cueHanie Modynsi po3wupeHHsi MP-52-12 (MP-51-12) 3a dornomoeoto knemHo-61104Ho20 3'¢0Hysaya
KB3-40(P,C,K)-01

1. PekomeHpadii no nigkmoYeHH0 AUCKPETHUX PENerHUX, ONTOCUMICTOPHUX BUXOAIB i
BMXOAiB 3 TBEpAOTiNbHUMM pene - ame. n.8.3.4.1, 8.3.4.2, ctop. 58.

2. PekomeHaalii no nigknioYeHHI0 OUCKPETHUX TPaH3UCTOPHUX BUxogis - Ave.n. 8.3.4.3,
ctop. 59.
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8.4.8 MigkntoyeHHsA 30BHILWHIX Kin mogynsa po3wupeHHsa MP-52-13 (MP-51-13)

Moaynb poswupeHHss Mae 8 OMCKpeTHMX BxodiB, 8 AuckpeTHUx BuxodiB i 1 aHamoroBui Buxig, To6TO
KoHTponep MIK-52 3 gaHuMm moaynem poswwuvpeHHss Matume 11 OUCKPEeTHUX BXOAiB, 2 aHanorosux Buxoau i 13
ONCKPETHUX BMXOAIB.

KoxxHa rpyna 3 8 AuMCKpeTHUX BXOAIB, 8 OMCKPETHUX BUXOAIB i aHanoroBuin BUXig ranbBaHiYHO i30NbOBaHI
MiX cobol0 i Bif iHLIMX Kin KOHTponepa.

[ns XVBMNEHHs OMCKPEeTHUX BXOAIB (OaBadiB) i AWCKPETHMX BUXOAIB (HaBaHTaXeHb) HeOOXiAHi 30BHiLLHI
Jxepena HecTabinisoBaHOI HanNpyr1 NOCTINMHOrO CTpymy 24 B.

R 3 87 max >

30BHILIHE AKEPEeno }UBNEHHS
AVCKPETHUX BUXOAIB
DO6-DO13 G=20..28V

KB3-24-20
30BHILLHE A>KEPen O ¥UBMEHHA i
AnckpeTHux Bxogis DI4-DI11 “ g el
G=18..30V, 80 mA B +
< -Dl4 D06 COM DI
| -DI5 DO7 COM DI :
|~/ DI6 DO8 COM DO E
- — -DI7 DO9 3
- DI8 DO10
RH11
—/—16 | -Di9 | +—L—3{14| po11
RH12
——{[7 | .Di10 | +——3—[15 | DO12
RH13
/18| -0i11 | “3{16| D013
AnckpeTHi OuckpeTHi AHanorosbli
sxogu DI4-DI11 Buxogn DOB-DO13 Bbixog AO2

PucyHok 8.4.11 - [MiokntodeHHs: cueHanie Modynsi po3wupeHHst MP-52-13 (MP-51-13) 3a 0ornomozoro KriemHo-65104Ho20 3'edHy8aqa

KB3-24-20
179 max
A
KB3-40(P.C,K)-01
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L 7 all>| pis U}__%] ) L } “ ‘ —‘ | | “ cmmcrop(E
{13 | -DI6 U}%} ya >l Al 7 7 _ a IF:&A:- i
L 7ol | Di7 U}.T;;j %-I 7] [ *-l ‘ ‘ 7-| pene »
B ey = nY BY By By By S R
+—sll6| D9 |11 ? o 2] » o ©lo
H7 o & o) olo
=171 -pi10 |1 =z Z>
L/—=ls | D111 '&Bj 21 43)| 51 52} 83| 91 92| 93|
_/ \ 4
AuckpeTHi G2=24V, Y
sxoawu DI4-DI11 160mA — ——\— —\

DO6 DO7 DO8 DO9 DO10 DO DO12 DO13

[AwvckpetHi Buxoan DO6-DO13

H1-H8 - inaukaTopu cTany guckpeTHux sxopis DI4-DI11

H10 - iHaUKaTOp HasBHOCTI XUBNEHHA Ha knemax 15,16

H11-H18 - ingukaTopu cTany auckpetHux suxopis DO6-DO13

G1 - 3BOHILHE AKEepeno XUBNEHHA AUCKPeTHUX Bxogis DI4-DI11

G2 - 3BOHILIHE AKEePeno XUBMNEHHA CXEM KepyBaHHS AUCKpeTHUX Buxogis DO6-DO13

PucyHok 8.4.12 - [1idknto4eHHs1 cuzgHarie Modyrsa po3wupeHHss MP-52-13 (MP-51-13) 3a dornomozoto kriemHo-b61104Ho20 3'€dHy8ayqa
KB3-40 (P,C,K) -01

1. PekomeHaadii no nigkntoYeHHI0 AUCKPETHUX PENEeiHUX, ONTOCUMICTOPHUX BMXOAIB i
BMUXOAiB 3 TBEpPAOTiNbHUMUK perne - auB. n.8.3.4.1, 8.3.4.2, cTop. 58.

2. PekomeHaallii no nigknioYeHHo AMCKPETHUX TPaH3UCTOPHUX BUXoaiB - Ave.n. 8.3.4.3,
ctop. 59.

3. MonoxeHHa nepemunyok XP2 Ha nnaTi Modyns po3WUPEHHs ANS HanawTyBaHHS
Pi3HMX TVUMIB BUXIOHUX CUrHaniB HaBeaeHo B Tabnuui 8.4.1, ctop. 61.
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8.4.9 MNipgkntoYeHHsA 30BHILWHIX Kin mogynsa po3wupeHHsa MP-52-15 (MP-51-15)

Moaynb po3wunpeHHs mae 16 guckpeTHUX BuxogdiB i 1 aHanorosuin Buxia, To6To koHTponep MIK-52 3 aaHnm
MoZynem posLnpeHHs MaTtume 2 aHanorosux Buxody i 21 oUCKpeTHU BuXia.

KoxHa rpyna 3 8 AUCKpeTHUX BUXOAIB i aHaNoroBuin BUXiA ranbBaHiYHO i3051b0BaHi Mixk coBoto i Bif iHLLIMX
Kin KOHTporepa.

Ons XMBMEHHs OUCKPETHUX BMXOAiB (HaBaHTaXeHb) MOTpiOHa 30BHIWHS HecTabinizoBaHa Hanpyra 24 B
NOCTIHOIO CTPyMy.

S 3 87 max »

30BHIWHE IPKEPENO HMBNEHHA
AUCKPETHUX BUXOAIB
DO14-DO21 G=20..28V
KB3-24-20
30BHIlWHE g>kepeno HKABNEHHA -l
AVCKPETHAX BUXOAIB _____
DO6-DO13 G=20..28V + RH6
—7 DO6 DO14 COM 6-13
RH7
——% DO7 DO15 COM 6-13 %
RH8
'—é DO38 DO16 | ——> COM 14-21 g
RHI
——% DO9 DO17 | =—» COM 14-21 ¥
Ru10
——% DO10 DO18
RH11
—3 DO11 DO19
RH12
—% DO12 DO20
RH13
8| po13 DO21
AuckpeTHi AuckpeTHi AHanorosuii
suxoan DO6-DO13 suxoan DO14-DO21 Buxig AO2

PucyHok 8.4.13 - [1idknto4eHHs1 cugHasie Mooysisi po3wupeHHst MP-52-15 (MP-51-15) 3a 0rnomMoz2oto KrieMHo-6104Ho20 3'e€0Hysaqa
KB3-24-20

»
AHanorosui
Buxig AO2

86 max

i f
o o R o O

— e~ e Y ) Y
DO DO12 DO13 DO14 DO15 DO16 DO17 DO18 DO19 D020 DO21

Auckpersi: wixomm DOS-0021 30BHILLHE MKEPENO KUBMEHHA

H1-H16 - ingukaTop cTaHy AuckpeTHUX Buxogis DOB-DO21 cxem KePYszTgA;ZCSPe;HMMW
H17 - iHanKkaTop noaavi XuBneHHA =24 B cxeM kepyBaHHA AUCKPETHUMMU BUXOAaMKN BUXoaamMu = s M

PucyHok 8.4.14 - [1idknto4eHHs1 cuzgHarie Moodyss po3wupeHHss MP-52-15 (MP-51-15) 3a dorniomozoto KriemHo-b61104Ho20 3'€dHy8ayva
KB3-54 (P,C,K)-01

1. PekomeHgauii No MigKMOYeHHI0 OUCKPETHUX PEreNHNX, ONTOCUMICTOPHUX BUXOAIB i
BUXOAiB 3 TBEPAOTINbHMMUK perne - amB. n.8.3.4.1, 8.3.4.2, cTop. 58.

2. PekomeHgaLii no nigKknoyYeHHI0 OUCKPETHUX TPaH3UCTOPHMX BUXoAiB - aue.n. 8.3.4.3,
cTop. 59.

3. MNonoxeHHs nepemudok XP2 Ha nnati mogyns po3WMpEHHs ANS HanawwTyBaHHS
Pi3HMX TUMIB BUXIQHUX CUrHaniB HaBeaeHo B Tabnuui 8.4.1, ctop. 61.
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8.4.10 Migkno4veHHs 30BHILWHIX Kin Mmoayns po3wupeHHs MP-52-30

Mopaynb po3wmpeHHs Mae 32 guckpeTHux Bxoau, TobTo KoHTponep MIK-52 3 gaHum Mogynem posLmpeHHs

Matume 35 OUCKPETHUX BXOAIB.

YoTupwu rpynu, Lo CKnagarTbes 3 8 AUCKPETHUX BXOAIB, ranbBaHiYHO i30/1b0BaHi Mk cODOH0 i Bif, iHLLMX Kin

KOHTpornepa.

Ons XWBNEeHHs AUCKPETHMX BXOAiB (4aBadiB) HeoOXigHi 30BHIlLHI Axepena HecTabinisoBaHoi Hanpyru

NOCTIMHOro CTpyMmy 24 B.

87 max

80 mA

| . —

| 7. —

>z g =

o

| 7. ® —

| 7. —

| 7. ==

| 7. ==

g -
[nckpeTHi OuckpeTHi
BXOAN-BUXOAN BXOAN-BUXOAN
DIO1-DIO16 DIO1-DIO16

PucyHok 8.4.15 - [Mioknro4eHHs1 cueHanie Moodyns po3wupeHHs MP-52-30 3a donomoeoto kreMHo-610ko8ux 3'edOHysadis
KB3-51-01(K63-243M+KB3-243M)

8.4.11 MigknroyeHHs 30BHILWHIX Kin Mmoaynsa po3wupeHHsa MP-52-31

Moaynb po3wmpeHHs Mae 24 OUCKPEeTHUX BXOau i 8 OMCKpeTHMX BuxodiB, TO6To koHTponep MIK-52 3

OaHuM moayneM posLUMpeHHs MaTuMe 27 OUCKpeTHUX Bxogis i 13 ANCKpeTHNX BUXOAiB.

KoxHa rpyna 3 8 guckpeTHUX BXOAiB i 8 AMCKPETHMX BMXOAIB ranbBaHiyHG0 i30nboBaHi Mixk coboto i Big

iHLIKX Kinl KOHTponepa.

Ons XMBNEeHHS OMCKPETHUX BXOAiB (OaBaviB) i OMCKPETHWMX BUXOAIB (HaBaHTaXeHb) HeobXiaHi 30BHILLHI

Jkepena HectabinisoBaHoi HanNpyry NOCTINHOrO cTpymy 24 B.

87 max

[T] o0
[z oof

60 max

[unckpeTHi [OuckpeTHi
BXOAN-BUXOAN BXOAW-BUXOAMN
DIO1-DIO16 DIO1-DIO16

PucyHok 8.4.16 - [1idknto4eHHs1 cuzgHarie Moodyns po3wupeHHss MP-52-31 3a dornomozoto kriemHo-6110ko8ux 3'€¢0Hy8auyie
KB3-51-01 (Kb3-243M+KBE3-243M)

[i7 owns
[Elcomig
I
2o Fover
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[vckpeTHi
|, Bxoau - Buxoan DIO1-DIO16

179 max

G3=18..30V,
80 mA

EEEEEEBEER

AuckpeTHi G4=24V,

Bxoau DI20-DI27 160mA ——— e e e e e
Dos Do7 Do8 DO9 Do10 DO11 DO12 DO13

AuckpetHi Buxogn DOB-DO13
H1-H8 - inaukaTopy cTaHy guckpeTHux Bxogis DI20-DI27

H10 - iHgukaTop nopavi xueneHHs =24 B Ha knemn 15,16
H11-H18 - inaukaTopm cTaHy auckpeTHux suxogis DOB-DO13

PucyHok 8.4.17 - [Mioknro4eHHs cueHanie Modyns po3wupeHHst MP-52-31 3a 0ornomo2oto KremHo-65104H020 3'€0Hy8aqa
KB3-41P-01 (K63-51-01 + K53-40P-01)

1. PekomeHgauii No NigKIMtOYEHHIO ANCKPETHUX PEeNenHuX, ONTOCUMICTOPHMX BXOAIB i
BMUXOAiB 3 TBEPAOTINbHMMYM perne - amB. n.8.3.4.1, 8.3.4.2, cTop. 58.

2. PekomeHpaLlii no nigKknoyYeHHIo OUCKPETHUX TPaH3UCTOPHMX BUXoAiB - aue.n. 8.3.4.3,
ctop. 59.

8.4.12 MigkntoyeHHs 30BHILLHIX Kin moagynsa po3wunpeHHsa MP-52-32

Moaynb po3wmpeHHs mMae 16 guckpeTHux BxofdiB i 16 AuCKpeTHuX BuxoAdiB, TO6TO koHTponep MIK-52 3
[aHuM MoZyneM posLMpeHHst MaTmMe 19 ouckpeTHUX BxogdiB i 21 ANCKpPEeTHUIA BUXia.

KoxHa rpyna 3 8 gnckpeTHMX BXOAIB i 8 ANCKPETHNX BUXOAIB rarbBaHi4yHO i3011bOBaHi Mixx cOBOH0 i Bif iHLLINX
Kift KOHTponepa.

[nsa XvBNEHHs OMCKPeTHUX BXOAIB (OaBadiB) i AMCKPETHMX BUXOAIB (HaBaHTaXeHb) HEOOXiAHI 30BHiLLHI
Axepena HecTabinisoBaHOI HaNpyrn NOCTINHOrO CTpymy 24 B.
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»l

[vckpeTHi OuckpeTHi
BXOAM-BUXOAM BXOAW-BUXOAN
DIO1-DIO16 DIO1-DIO16

PucyHok 8.4.18 - [ioknroYeHHs cuaHarie Modynsi po3wupeHHs1 MP-52-32 3a doromozoro KriemHo-6110Kko08ux 3'e0Hysauie
KB3-51-01 (KE3-243M+KB3-243M)

87 max

A
G1=18.30V,
80 mA
11| -Di4 9| -DI12 7/| com a1
2/| -DIs | o3 18| cov 11
3/| -Di8 11| -DI14. 19, {COM 12-19
4| -7 12| -oi1s 124
5/| -DI8 -DI16 21
6| -DI9 4] -DI17
71| -D110 5/| -DI18
8/[ -Di11 -DI19
LY
[Huckperni AuckpetHi
sxoau DI4-DI11 sxoau DI12-DI19

A

1]

2|

I |

<]

5| g

B =24V 8
v

—— e e e e e e e e D ) ) e
D08 DO7 DO8 DOg DO10 DOt DO12 DO13 DO14 Do15 DO16 po17 DO18 DO19 D020 Do21
Avcxperti Buxoan DOB-DO21 320 MA

G3=24B,

H1-H16 - ingukaTopu cTaHy AuckpeTHux Buxoais DOB-DO21

H17 - iHankaTop nojavi XUBNEHHA =24 B cxeM KepyBaHHA AUCKPETHUX BUXOAIB

G1, G2 - 30BHILLHI AXepena XUBMEHHA rpyn auckpeTHux Bxogis DI4-DI11, DI12-DI19 - 18...30 V, 80 mA
G3 - 30BHILUHE AXepeno XUBNEHHA rpynu AnckpeTHUX Buxoais DO6-DO21 - 18...30 V, 320mA

PucyHok 8.4.19 - [TioknroYeHHs1 cueHanie Moodynsi po3wupeHHst MP-52-32 3a dornomozoro krnemHo-6r104H020 3'edHy8aqa
KB3-51P-01 (KB3-51-01 + K5 3-54P-01)

1. PekomeHpadii no nigknioYeHHI0 AUCKPETHUX PENENHNX, ONTOCUMICTOPHUX BUXOAIB i
BMXOAiB 3 TBepAoTiNbHMMU pene - aue. n.8.3.4.1, 8.3.4.2, cTop. 58.

2. PexomeHaalii no nigknioyYeHHIo AUCKPETHUX TPaH3UCTOPHUX Buxogis - ave.n. 8.3.4.3,
cTop. 59.

8.4.13 MigkntoyeHHs 30BHILWHIX Kin Mogynsa po3wmnpeHHs MP-52-33

Mopynb po3wmnpeHHs Mae 8 OMCKPeTHUX BXOAIB i 24 OUCKpPeTHWUX BMxoau, Tob6To KoHTponep MIK-52 3
AaHum mogynem 6yae matu 11 AUCKPETHUX BXOAIB | 29 ANCKPETHMX BUXOLIB.

KoxHa rpyna 3 8 AuckpeTHMX BXOAIB i 8 ANCKPETHUX BUXOAIB raribBaHi4yHO i3011bOBaHi Mixx coboHo i Bif iHLLINX
Kifl KOHTponepa.
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Ons >X1BNeHHA OMCKPETHUX BXOAiB (4aBayiB) i AMCKPETHWX BUXOAIB (HaBaHTaXKeHb) HeOoOXiAHi 30BHILLHI
Jepena HecTabinisoBaHOI HaNpyr1 NOCTINHOrO CTpymy 24 B.

87 max

80 mA

60 max

[nckpeTHi OuckpeTHi
BXOAW-BUXOAN BXOAM-BUXOAN
DIO1-DIO16 DIO1-DIO16

PucyHok 8.4.20 - [Tioknro4eHHs cueHarie Modyns po3wupeHHsi MP-52-33 3a doromozoro KriemHo-6110k08ux 3'eOHys8auie
KB3-51-01 (Kb3-243M+KB3-243M)

179 max

BEEEHEEEER

G2=24V,
sxoaw DI4-DI11 160mA

(—_—  GHNCS 5 S [ S i S—_—
D06 po7 DO8 DOg DO10 DO DO12 DO13

H1-H8 - ingukaTopu cTany auckperHux exopie DI4-DI11 Aucrperti suxopn DOG-DOT3
H10 - nopavi =24 B cxem Bsuxopis

H11-H18 - ingukatopu crany auckperHux Buxogis DO6-DI13

G1 - 30BHILIHE AXEPeno XUBNEeHHA rpyni AuCKkpeTHUx Bxoais DI4-DI11 - 18 .30 V, 80 mA

G2 - 30BHIWHE XEPENO KNUBMNEHHS TPYNK ANCKPETHIX Buxogis DOB-DO13 - 18..30 V, 160mA

=24V

EEoERR
86 max

— e e e e e e e e e ) —— ——
DO14 DO15 DO16 DO17 DO18 DO19 DO20 D021 DO22 DO23 D024 DO25 D026 DO27 D028 D029 /’
Auckpersi sxopu DO14-DO29 G3=24B
H1-H16 - ingukaTopu cTany auckpetHux suxogis DO14-DO29 320 MA !
H17 - nogasi =24 B cxem BUXORIB
G3 - 30BHILHE AXEPENno XMBNEeHHA rpynin AuckpeTHux Buxoais DO14-DO29 - 18..30 V, 320mA
PucyHok 8.4.21 - [MidkntoyeHHs cueHarie Modyrisi po3wupeHHs MP-52-33 3a dornomozoro kemHo-65104Ho20 3'e0Hy8ada

KBE3-44P-01 (K63-40P-01 + K63-54P-01)

1. PekomeHaadii no nigknioYeHHI0 AUCKPETHUX PENENHNX, ONTOCUMICTOPHUX BUXOAIB i
BMXOAiB 3 TBEpAOTiNbHUMMK pene - ame. n.8.3.4.1, 8.3.4.2, cTop. 58.

2. PekomeHaalii no nigknioyYeHH0 OUCKPETHUX TPaH3UCTOPHUX Buxogis - Ave.n. 8.3.4.3,
ctop. 59.
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8.4.14 NMigknroyeHHsA 30BHILLHIX Kin MoaynA po3wunpeHHsa MP-52-34

Mogynb poswupeHHss Mae 32 AWUCKpeTHWX Buxoau, TobTo KoHTpornep MIK-52 3 pgaHum mogynem
pO3LLMpPeHHst MaTuMe 37 OUCKPETHUX BUXOAIB.

"pynu 3 8 AMCKPETHNX BMXOAIB ranbBaHiYHO i3011b0BaHi Mi>k COBOI0 i Bif, iHLIKX Kin KOHTponepa.

Ona KMBMEHHS AUCKPETHMX on,u,iB (/:l,aBaqu) i OUCKPETHWX BUXOAiB (HaBaHTaXeHb) HeoOXiAHiI 30BHILLHI

87 max
ARIRRRERARRRRIRE

»|

87 max

i :

G1=18..30V,
ARNRERERNNRRNIND G3=18..30V

7
8
f19]
20
21
22|
=
24

[uckpeTHi

OuckpeTHi
BXOAW-BUXOAN BXOAW-BUXOAU
DIO1-DIO16 DIO1-DIO16
PucyHok 8.4.22 - [1iokmrodeHHs1 cuaHanie Moodyns po3wupeHHsi MP-52-34 3a donomoeoro kreMHo-610ko8ux 3'edHysadis

KB3-51-01 (KB3-243M+KB3-243M)

anMITKa PekomeHnaauii no nigknio4YeHH ANCKPETHUX TPAH3UCTOPHUX BUXOAIB - AuB. n. 8.3.4.3, cTop. 64.

1]
2]
Bl
4]
5 |
6]

e e M) ) ) ) ) ) ) ) ) ) ) ) ) o) [

006 DO7 D08 D09 DO10 DO DO12 DO13 DO14 0015 0O16 DO17 po18 DO19 D020 D021 /
H1 H1$ iHAWKETOPH CTaHy AuCKpeTHUxX Buxogie DOB-DO21 G1=24 é
G1 J0BHiWHE Mepa’K‘: XHBneHHs rp:nu‘::;pemux SRS DOB.DO21 - 15..30 V, 320mA 320 MA
< 258 max >

86 max

=24V

BEEoEEE

— Y Y Y Y Y Y Y Y —
DO22 Do23 D024 DO25 DO26 D027 D028 DO29 DO30 DO31 D032 DO33 DO34 DO35 D036 DO37 /

H1-H16 - iaWKaTOpY CTaMy AHCKpeTHWX Buxoais DO22-DO37 G2=24B,

H17 - ingukaTop nogadi =24 B cxem 320 MA
G2 - 30BHIWHE AXEPeno XUBNEHHN rPyni AUCKPETHUX Buxoais DO22- D037 18 30V, 320mA

PucyHok 8.4.23 - [MioknoyeHHs1 cueHanie Modyns po3wupeHHs MP-52-34 3a 0oromoz2oto KnemMHo-61104H020 3'edHysaya
KB3-55P-01 (d8a K53-54P-01)
1. PekomeHaadii no nigknioYeHHI0 AUCKPETHUX PENENHNX, ONTOCUMICTOPHUX BUXOAIB i
BMXOAiB 3 TBEpAOTiNbHUMMK pene - ame. n.8.3.4.1, 8.3.4.2, ctop. 58.
2. PekomeHaalii no nigknioYeHH0 AUCKPETHUX TPaH3UCTOPHUX BUxogis - Ave.n. 8.3.4.3,
ctop. 59.
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8.5 MigkntoyeHHA 30BHILLHIX Kin o koHTposnepa MIK-52 3a gonomoroto po3s'emis
DB37 i DB25 Ha 3aaHin naHeni

DBR3TM DBR25M

1| GNDAB
+Al7 |21 3| GNDA6 ] .
Ao |22 ) onons vio2| 15 3| “oios
*Alb 123 o] GNDA4 DI03| 16 4| +DIO4
AL J24 G GNDA3 DI04 17 5] +DIO5
PAIS - fes T GNDA2 DIos| 18 6] +DIOB
*AZ 126 81 GNDAT DI06| 19 7| +DIO7
A p2r 9 +Dh pio7f20 8| +Dios
boi 28 104  -Di DIog|21 9| +24v
Doz 129 11} +D@2 +A01[22 10| -AOf
po3 |30 12| -DR oavlos 11
DO4 3 13 +DI3 124 12 .
pos |32 14 DB 135 13
24vD |33 15|  +AO
A0 |34 18] TxA+
T™XB- |35 17
36 18| GNDS
RGND |37 19

8.5.1 lMpun nigknoYeHHi yHidikoBaHMX CTPYMOBMX curHanis o rdHisga DB37 HeobxigHO BignoBigHO A0
Tabnuui 8.4.1 BCTaHOBUTU NapanenbHO BXoAy Ha BiANOBIAHI KOHTAKTN HOPMYHOYi PE3NCTOPMW.

Tabnuys 8.5.1 - lNidknroyeHHs cmpymosux cueHanie do DB37

KoHTakTn 1-n 2-1 3-1 4-n 5-n 6-1 7-n 8-
pos'ema DB37 BXig, BXig, BXig, BXig, BXif, BXif, BXif, BXif
¢ > +AIl | +AI2 +AI3 +Al4 +Al5 +Al6 +Al7 +AI8
lox R RHopm. = 100 Om + 0,5% 100ppm anst Iex = 0 (4) .. 20 A
RHopm. = 400 Om + 0,5% 100ppm anst Iex = 0..5 MA
° ° g AL | A2 | A3 | a4 | -as | -ae | A7 | A8

8.5.2 MMigkntoyeHHsa curHany Hanpyrowo Usx=0..10B.

Tabnuys 8.5.2 - [NidknroyYeHHs cueHany 3 Hanpyeorw Usx = 0 .. 10B do DB37

KoHTakTn 1-n 2-1 3-1i 4-1 5-1 6-1n 7-n 8-1n
po3'ema DB37 BXig, BXig, BXig, BXig, BXif, BXif, BXif, BXif
¢ > + All + Al2 +AI3 +Al4 +AI5 +Al6 +Al7 +AI8
U R1 R R 1=80 kOMm+0,5% 100ppm
2
R2 =20 kOm + 0,5% 100ppm
* . —> | A1 | a2 | A3 [ A4 | a5 | -Ae [ A7 | -AI8

8.5.3 TMigkntouYeHHs OUCKPETHUX BXIOHUX i BUXIOHUX curHanis - AuB. po3din 8.1 B YacCTMHI MNigKNOYeHHs
KB3-34-01.

8.5.4 lNpw nigkntoyenHi iHTepdency napanensHo TXA + i TxB- moxHa nigkntounTy TepmiHaTop 120 Om-5%
BiANOBIAHO 4O pekoMeHaauin po3ainie 8.2.51 3.2.
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/0 MICROL 9 lNigroToBKa i NopsAoK poboTK
9 NMiprotoBka Ao pod6oTun. NMopsaok podorTu

9.1 3aranbHi BKas3iBKu

KoHTponep MIK-52 noctaBnsieTbcs cnoxvBadeBi 3rigHO 3 AOKYMEHTaLE0 3aMOBIIEHHS, ka po3pobnseTbCs
3aMOBHUWKOM, TOMY Mepej BBOAOM B eKkcrnnyaraLito HeobXxigHO nepesipuTM NOro KOMMMEKTHICTb.

Mpu onuci Nnopsiaky BKIOMEHHS NepeabayaeTbes, WO BCi 6oKM BCTaHOBIEHI i 3aKkpinneHi Ha BianoBigHUX
cTeHgax (WwmuTax, naHensix, wadax abo nynbTax), @ TakoX BUKOHAHO eNEeKTPUYHUIA MOHTaX BCiX 30BHILLHIX 3'€gHaHb
BiAMNOBIAHO 4O HAsABHOro NPOEKTY i AaHOI HAaCTaHOBW OO0 eKCnyaTyBaHHS,

Mepen BkMOYeHHAM BapToO nepekoHaTucs, wo koHTponep MIK-52, noro moaudikauia i iHWI napameTtpu
BiANOBIAAIOTb NPOEKTY.

Cnig Takox nepekoHaTUCs, WO YCTaHOBKa Aiana3oHy BXiOHWMX aHanoroBUx CUrHanmiB KremHo-61oKoBMx
3'egHyBauviB KB3-34-01 abo KBE3-34(P,C,K)-01 BignoBigae npoekty aBTomaTtusallii.

MiaroToBka A0 po60TK NoONsirac y BUKOHaHHi HACTYMHUX NpoLeAayp:

- MepLue BKMIOYEHHA KOHTpOMNEpa.

- MporpamyBaHHsA KOHTponepa.

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

Oeski npoueaypu (nepluie BKMHOYEHHS, KanibpyBaHHS, KOHTPOMb i TECTyBaHHA BXOLIB-BMXOAIB) MOXHa
BMKOHAaTW 3a JONOMOroK nepefHin naHeni koHTpornepa. [opaaok BUKOHAHHS LMX npoueayp OnUCaHui B LibOMY
OOKYMEHTI.

9.2 lNeplue BKIOYEHHSA KOHTporepa
9.2.1 MMigkniounTh HaNpyry XMBMNEHHSA OO rHi3aa Ha 3adHin naHeni.

9.2.2 3anporpamyBaT KoHTporep. [lpoueaypa nporpamyBaHHA npvBedeHa B po3gini 5.2. Akwo Ha
nepegin naHeni He cBiTUTbLCS iHAMKaTop NP (pexxum nporpamyBaHHs, - AMB. puc. 7.1), TO HATUCHYTN Pa3oM KNnasiLui
[£¥] Mehio + [NekH 4] | BBecTv naponb. MoBuHeH 3acBiTUTMCS iHAMKaTop [P, WO O3Hayae nepexin B pexviM
nporpamMyBaHHs. AKWO Ha nepegHin naHeni Bxe CBiTUTbCA iHaukaTop MNP «nporpamyBaHHsA», TO L0 onepawilo He
BMKOHYBaTW.

9.2.3 HatucryTu knasiwy [NekH 1], - Homepa pisHiB nporpamyBanHst Ha avcnnei «Ne» KAHAIT noBuHHi
36inbWwysaTuca Bia 1 4o 8 6e3 nponyckis. HaTncHyTn knasilwy [NekH 4] HomMepa piBHiB nporpamyBaHHs Ha avcrinel
«Ney» KAHAI noBuHHI 3meHwyBaTtucs Big 8 o 1 6e3 nponyckis.

9.3 MNporpamMyBaHHA KOHTponepa

9.3.1 lMopsagok nporpamyBaHHA. Ha nepefHin naHeni BCTaHOBUTM pexum «nporpamysaHHsa». [Mpouenypwu
nporpaMyBaHHs1 BUKOHATW B Takill NOCHif4OBHOCTI:

* HanawTyBaTh HeOOXiHY KiNbKICTb (OYHKLiOHaMNbHMX BIOKIB, KiNbKICTb KOHTYPIB pEryrnoBaHHs, MPorpamMmHmX
3aaBaviB i KiNbKICTb MPU3HaYeHnX A5t KopucTyBaya naHenew iHavkawii i KepyBaHHs (npoueaypa piBHa 1);

* BCTAHOBUTW NapameTpu yHKUioHanbHMX 6rokie (mpoueaypw piBHIiB 2, 3, 4);

* BCTAHOBUTY (MpW HEOOXIAHOCTI) CMCTEMHI NapamMeTpu (Npoueaypa piBHS 6);

* 3anucaTti (Npu HeobXxiaHOCTI) Mporpamy KOpUCTyBaya, HanalwTyBaHHsS Ta napaMeTpu B EHEeproHe3anexHy
nam'aTb KOHTponepa (npoueaypa piBHs 8).

9.3.2 Ha nepepgHii naHeni BCTAHOBUTU PEXUM «MporpamyBaHHs». BukoHaTn HacTynHi onepauii (ame. n.
7.2):

* NPOBECTM OUYULLIEHHSA NPOrpaMm KOPUCTyBaya;

* BCTAHOBUTW KOA KOMMIIEKTHOCTI, PIBHUIA HOMEpY Moaudikauii KOHTponepa;

* nepesipuTn cknag Gibnioteku anropuTmiB i nepekoHaTucs, WO Homep GibnioTekn Bignosigae mogeni
KOHTpOriepa, a HoMep Bepcii BiANOBiAae 3a3HayeHi B LOKYMeHTaL,ii Ha KOHTporep.

9.3.3 BcraHoBuTH npouenypy «HanawTtyBaHHA KinbkocTi 6nokiB» - piBeHb 1. BBecTn HeoOXiOgHY KiMbKiCTb
dyHKLiOHanNbHMX BroKiB, KiNMbKiCTb KOHTYPIB PEryroBaHHs, NMPOrpaMHUX 3adaBadiB i KiNbKOCTi MpuU3HayeHux Ons
KopucTyBaya naHernen iHaukauii i KepyBaHHS.

Micns BBOAOY Ha3BaHOi BuLe iHpopMauii B KOHTponepi popMyeTbCA BMKOHABYMI NMPOrpaMHuii MoAyIb
nporpamMu KOpUcTyBaya BBEAEHOI 3 NepeaAHbOT NaHeri.

9.3.4 BctaHoBuTK npoueaypy «lMporpamyBaHHs pyHKLiOHaNbHMX GIOKiBY - piBEHb 2.
Ha paHomy piBHi nporpamyeTbcs HoMep yHKUiOHanbHOro 6roky B mporpami KopuctyBada, Tun Gnoky

(3ripHo GibnioTeui dyHKUioHanbHUX OnokiB), 6azoBa agpeca napameTpiB i MoaudiKaTop KinbKocTi BxoAiB i/abo
napameTpis.
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Mo yepsi, noumHaloum 3 nepluoro 6MoKy, BBECTU BCi HeobXigHi dyHKUioHanbHi 6moku (aue. n. 5.2).
Akwo Akuin-Hebyap 6nok Mae moamdikaTop TakoX BBECTH i Lei napameTp. Akwo byab-ski 6510ku noTpibHO
NponycTuTH, B HUX BBECTM 6ok 3 kogom 00.

9 lNigroToBKa i NopsAoK poboTK

9.3.5 BcTaHoBUTM npoueaypy «nporpamyBaHHs 3B'A3kiB» (KOHdirypauis) - piseHb 3. [Ina BCix BXOAiB BCixX
6rokiB, siki MOBWHHI OyTW MoB'A3aHi 3 Bxodamu iHWKUX GnokiB abo Ha sKMX MOBMHHI 3adaBaTucs KoedilieHTw,
BCTaAHOBUTU HeOOXigHY KoHirypauito (ams. n. 5.2).

Homepwn BxopfiB i BuxodiB ONOKIB BCTAaHOBMIOWTHLCA IHAMBIAYanbHO ANs KOXHOro GroKy 3 KOHTponem
KinbKoCTi BXoAiB (i BUXoAiB) BignoBigHOro Tmny.

B npoueci yctaHoBku KoOHdpirypauii npyu HeobXigHOCTI BBECTM TakoX iHBEpCilo (TiNbKM AN NOB'A3aHMX
Bxogis). [Npu nporpamyBaHHi 3B's13KiB, MicNs BBOAY 3HA4YEHHS HOMepa Buxoay Ha aucnnei BIXI[, HaTuckaHHs knaeitui
[3aBa.] BcTaHOBMIOE iHBEPCIIO 4AHOTO 3B'A3KY, WO BigoOpaXKaeTbCs CUMBOITOM «-».

9.3.6 BcTtaHoBMTW Mpouedypy «HanawTyBaHHS napameTpiB» - piBeHb 4. Ha gaHomy piBHi BigbyBaeTbcs
HanawTyBaHHS napameTpiB yHKLUioHanbHWX Grokie. [ns Bcix mapameTpiB BCiX GMoOKiB BCTAHOBUTM HeOOXigHI i
BiANOBiAHI 3Ha4YeHHA (auB. n. 5.2).

Ha pgwncnnei BUXIO BCTaHOBUTM 3HAYeHHs [03BONY 3MiHWM napameTpiB. YCTaHOBKa AaHOro 3HayeHHs
no3Bonsie abo 3a6opoHsie pobuTK 3MiHYy Toro 4Yum iHworo napameTtpa B pexumi POBOTA. CTaH faHOro 3HayeHHs:
000 - 3abopoHeHo 3miHlOBaTK AaHui napameTp B pexumi POBOTA, 001 - 403BONEHO 3MiHIOBaTK AaHWI NapaMeTp B
pexumi POBOTA.

9.3.7 MepeBecTM KOHTPOIEP B PEXUM «pobOoTa» i NepekoHaTuCs, L0 HEMae NOMUMOK i BigMoB. BctaHoBUTH
npoueaypy «CUCTEMHI napameTpu» - piBeHb 6 (AMB. n. 5.2). Bu3HaumTn pecypc cuctemu - BinbHy nam'aTb nporpam i
AaHux. Ons MOXNMBOCTI NOAAnbLUIOrO PO3LUMPEHHS anropuUTMIYHOT CTPYKTYpU KOHTporepa GaxaHo, wob icHyeas
neBHWI pe3epB. FAKLO NiMIT NaMm'aTi Bu4epnaHo, HeobxigHO 3MeHLW TN 0bcar po3s'asdyBaHoil 3agaui.

9.3.8 OunweHHs nporpamm KopuctyBayva. BctaHoBuTu npouenypy «HanawTtyBaHHS KinbkocTi 6rnokiB» -
piseHb 1. [Npu BBeaeHHi 3HayeHHa «0000» y BCix gucnnesax npoBoAUTLCA OYULLEHHS NPOrpamMm KopucTyBava.

Yeaza! [laHy onepauito He06xiAHO BMKOHAaTM Nnepea BBOAOM HOBOI NporpamMu.

9.4 KanibpyBaHHSA, KOHTPOJIb | TECTYBaHHA BXOAIB-BUXOAIB KOHTponepa
9.4.1 KaniopyBaHHA aHanoroBux BxopgiB

KanibpysaHHsa aHanorosux Bxoais nposoantu B pexumi NMPOMPAMYBAHHA Ha pisHi 5 (npouenypwu 05, 06,
07).

BignosigHo no meTtoauvku n. 5.2.1.5 BukoHaTu aBTomMatuyHy (npouenypw 05) abo pyyHy (npoueaypv 06, 07)
KanibpyBaHHsi BCiX aHanorosmx BXOAiB.

CnoyaTky BUWKOHyBaTW kanibpyBaHHS noyaTky LIKanM BUMIPIOBaHHA, Ans 40ro Ha kanibposaHun
aHanoroBui BXif KOHTporiepa nogaTv curHan, BignoBigHWA NoYaTky LWKkanu AdianasoHy (BMbupaeTtbces 3 Tabnumui 9.1).

MoTiMm BUKOHATU KanibpyBaHHS KiHUA LIKanM BUMIPIOBAHHS, ANS YOro Ha KanibpoBaHu aHanoroBvm BXig,
KOHTpoOrepa Big eTanoHy mkepena abo faBaya nogatu KOHTPONMbOBAHWM CWUrHarm, SIKMM OOPIBHIOE BEPXHbOMY
3Ha4eHHIo dianasoHy (Bbupaetbes 3 Tabnuui 9.1 Ana KOHKPEeTHOro TuMy JaBaya).

36epert 3HayeHHs KanibpyBarnbHUX KOHCTaHT B eHeproHe3anexHii nam'aTi (aue. po3gin 9.6).

TecTyBaHHA aHanoroBux BXoAiB NPOBOAMTY B PEXMMI NporpaMmyBaHHs Ha piBHi 5 (mpoueaypa 01).

Tabnuys 9.1 - Tunu dasauyig i pekoMeHA08aHi MEXI KanibpysaHHs

Koa Bxoay r . I'paHnYHi 3Ha4YeHHs BXigHOro
IpapyoBanbHa PaHNtH] 3HAYEHRA curHany npwv kaniépysaHHi
n Tun AKi Bigo6paxarTbcs
apameTp XapaKTepucTuka ! npunagy
AaBayva - npu KanibpyBaHHA n
2nTYPE i HCX npunaay MouyaTkoBe KiHueBe
6noky AIN 3HaYeHHs 3HaYeHHsA
0-5 mA o 0 mA 5 MA
0000 0-20 mA Ninina 8600.(;.0123'0081'{06HVIX O mA 20 MA
4-20 mA TeXH)il‘-IHI/IX OAMHNLAX 4 mA 20 MA
0-10B AvHIAL 0B 108
KeagpaTuyHa
0-5 mA o 0 mMA 5 MA
0001 0-20 mA (Bxig kannbpyeTtbcs Sk a600.0.cl(a)060 /:; 0 mMA 20 mA
4-20 A RiHIAHWIA, NOTIM TeXH{*iM; : jﬂm “;')’(‘ 4 vA 20 MA
0-10B BCTaAHOBIIOETLCSA ANHAL 0B 10B
KBagpaTu4Ha Lwkana)

9.4.2 KanibpyBaHHs1 aHanoroBoro Buxogy

KanibpyBaHHsa aHanorosux BuxogiB nposoanTy B pexumi NMPOMTPAMYBAHHA Ha pisHi 5 (npoueaypu 08,

09).

[na npoBeaeHHs kanibpyBaHHSA 0 aHANoOroBOro BUXoAy Chif NiaknoynT MiniamnepmeTp abo BonbTMETP.
B pexumi MPOrPAMYBAHHSA HaTuchite knasiwi [NekHT] abo [NekH 4] BMBpaTth piBeHb 5, HaTUCHITHL

Bein, Bubpatn npouenypy 08 (pyyHe kanibpyBaHHS no4vaTKy LUKanyM aHaroroBoro BMXoay)
3Hay abo [VY] 3Hau, HatucHiTb knasiwy Beig [¢] Bsig, BuGpaTty npouenypy 08.01 (pyuHe

knasiwy Bsig [¢]
Knasiwamn [A]
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KanibpyBaHHs moyaTKy LUKanu MepLioro aHanoroBoro Buxody) knaeiwamu [A] 3Hay abo [VY] 3Hady, HaTUCHIT
knasiwy BBig [¢'] Bsia. Y BikHi 3ABOAHHA BinoGpaxaeTbca 3HayYeHHs1 koedilieHTa 3MmilleHHs, %, cnocTepiralym
BMXiOHWA aHanoroBui curHam no 30BHILUHBLOMY BUMIpIOBanbHOro npunagy, knasiwamu [A] 3Hay abo [V] 3Hau
BCTaHOBITb HYNbOBE 3HAYEeHHs1 aHANoroBoro BUXOAY, HAaTUCHYTU Knasiwy Beoay[<’] Beia, knasiwamu [A] 3Hay abo
[ V] 3Hau BcTaHoBITh Y BikHi BUXIO 3HaueHHs 000 aGo 001, HaTucHyTU knaBiwy Boay[<’] Beig. 3oBHILLHIN BUrNS
iHOMKaTopiB B pexuvMi kanibpyBaHHS HyNns 300paxeHnin Ha pucyHky 9.4.2.1.

Homep piBHS

Homep suxoay norpamyBaHHs

4D MIKPOA

Kani6pyeaHHA noyaTkosoro
3HaYeHHsA aHanoroBoro
BUXOAY

3HayeHHA
MacLTabHoro (@)W 3HaueHHs:
KoeilieHTy d 000 - He 3BepiraTv KanibpyBaHHS,
001 - 36eperTn kanibpyBaHHA

Per Mpr Ivg Bx Bux MNMpm OW OT
O o ooooeo B0

PucyHok 9.4.2.1 - 3oeHiwHili suensd iHOukamopie rpu KanibpysaHHs1 Hyss aHarn0208020 8UX00Y

B pexume MPOMPAMYBAHHSA HatucHite knasiwi [NekHT] a6o [NekH 4] BuGpaTu piBeHbS5, HATUCHITH
knaeiwy Beig [¢] Bsiag, BuGpaTM npoueaypy 09 (pydyHe kanibpyBaHHS KiHUS LUKaNM aHasioroBoro BUXOAY)
knagiwamu [A] 3Hauy a6o[V¥] 3Hauy, HaTWCHITL knasiwy BBig [¢] BBIA, BUGpaTn npoueaypy 09.01 (pydHe
KanibpyBaHHs KiHUsI LLKanu nepLioro aHanoroBoro B1xoay) knaeiwamv [A] 3Hay a6o[ Y] 3Hay, HaTWUCHITb Knasilly
sein [¢] Bsia. Y BikHi 3BABOAHHA BigoGpaxaeTbcs 3HadeHHs MacluTabHoro koediuieHTa, og,
crnocrepiratoym BUXIQHWIA aHanoroBuii CUrHarn no 30BHiLLHLOMY BMMIpIOBanbHOro npunagy, knaeiwamvu [ A] 3Hay abo
[ Y] 3Hay BCTaHOBITh KiHLEBE 3HA4YEeHHS aHanoroBoro BMXody, HaTUcHyTU knasgiwy seoay[<’] Beig, knasiwamu [A]
3Hay abo [VY] 3Hau BcTaHoBiTb y BikHi BUXIA 3HauyeHHs 000 a6o 001, HatucHyTv knagiwy eeoay[<'] Bsig.
30BHiLUHI BATNAA iHOMKATOPIB B peXMMi KanibpyBaHHSA Hynst 306paXkeHnii Ha pucyHky 9.4.2.2.

Homep piBHA
Homep Buxoay norpamyBaHHs

A MIKPOA MIK-52

KanibpyBaHHSA KiHLeBOro
3Ha4YeHHs aHanorosoro
Buxoay

3HayeHHsA
MacLutabHoro O 1 3HaueHHs:
KoeqiLieHTy . 000 - He 36epiraTu kaniGpysBaHHSA,

001 - 3GeperTu kanibpyBaHHA

Per Mpr g Bx Bux MNMpm Ol OT
o oooooeo B0

PucyHok 9.4.2.2 - 3oeHiwHili suensid iHOukamopie npu kanibpysaHHs KIHUEB020 3Ha4YeHHsI aHar0208020 8UX00Y

BignosigHo fo meToauku n. 5.2.1.5 BMKOHaTK KanibpyBaHHSA BCiX aHanoroBux BUXoAiB.

BcTtaHoBMTK Ha aHanoroBomy Buxofi KOHTponepa (no miniamnepmeTpy) 3HadyeHHst piBHe 0% - 0 mA ans
nianasoHy 0-5 abo 0-20 MA i 3HaveHHs 4 MA ans gianasoHy 4-20 mA.

BCTAHOBUTU Ha BWXOAi KOHTporiepa (Mo MimiamnepmeTpy) 3HauveHHs piBHe 100% - curHan 5 mMA gns
pianasoHy 0-5 MA i 20 MA ansa gianasoHy 0-20; 4-20 mMA.

36epert 3HayeHHs KanidbpyBarnbHMX KOHCTaHT B EHEProHe3aneXHi nam'si.

9.4.3 TecTyBaHHSA AUCKPETHUX BXOAIB

TecTyBaHHSA OMCKPETHUX BXOAIB MPOBOANTMN B PEXUMI MpOrpamyBaHHs Ha piBHi 5 (npoueaypa 03).

Ha guckpeTHOMy BXxofi KOHTponepa Big iMiTaTopa (3agaBava) curHanis nogasaTu curHanu, pisHi OB
(norivyHnn 0), i 24 B (norivHa 1).

BignosigHo fo meToauku n. 5.2.1.5 BUKOHATK KOHTPOIb BCIX AUCKPETHUX BXOZIB.

Mopgaroumn Ha KOXeH AMCKPETHUI BXid KOHTponepa curHan cnoyatky O B, a noTim 24 B nepekoHaTucs, WO
UMM curHanam BignosigatoTb 3HadeHHs 0 i 1.
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9.4.4 TecTyBaHHA aHanoroBuMx Buxopnis

TecTyBaHHSI aHaNoOroBrx BUXOAiIB NPOBOAUTU B PEXUMI NporpamyBaHHsi Ha piBHi 5 (npoueaypa 02).

AHarnoroBi BUXOAW TECTYIOTBLCSA MPU TUX XEe MOYaTKOBUX YMOBaXx, LUO A YMOBWU KanibpyBaHHS aHanoroBmx
BUXOAIB.

Ha BigmiHy Big kanibpyBaHHS, TECT aHaNoroBMx BWUXOAIB OO3BONISIE MEPEBIPUTM Mpaue3faTHICTb kaHamny
aHanorosoro BMxoay.

TecTyBaHHSA NPOBOANTLCSA BiANOBIAHO A0 METOAMKM, BUKNaaeHoi B n. 5.2.1.5.

9.4.5 TecTyBaHHA OAUCKPETHUX BUXOAIB

TecTyBaHHS AUCKPETHUX BUXOZAIB MPOBOAMTY B PEXUMI NporpaMyBaHHs Ha piBHi 5 (npoueaypa 04).

TecTyBaHHSA NPOBOANTLCSA BiAMNOBIAHO A0 METOAMKM, BUKNaaeHoi B n. 5.2.1.5.

BctanoButn no aucnneto SABOAHHA Ha koxHOMy BuxoAdi 3HayeHHs koediuieHTa cnodatky 0000 noTim
0001. PoboTy ANCKPETHMX BUXOAIB KOHTPOSIOBATN CTAHOM AMCKPETHMX HaBaHTaXeHb, MiAKIMIOYEHMX 4O KOHTponepa.

9.5 BKNOYEHHS KOHTposiepa B NNOKanbHY Kepyrody Mepexy

B iHdbopmauinHy mepexy koHTponep MIK-52 cnig BkntouaTtu nicnsi nepesipku poboTn KOHTpornepa Ha 06'exTi
B @BTOHOMHOMY PEXUMI.

®isnyHa opraHisauis mepexi nogaHa B po3aini 3.2. JloriyHa opraHisauia mepexi nogaHa B po3agini 3.3.

Ona BknoveHHa B mepexy nepentn B pexum NMPOMPAMYBAHHA i BcTaHOBMTW npouenypy «CUCTEMHI
napameTtpu» aue. PiBeHb 6, npouenypa 02. BignosigHO A0 NpoekTy aBTOMaTM3aLii BCTAHOBUTWM MEPEXEBY aapecy
KOHTpornepa. HeobxigHO cTexuTn, Wob y KOXHOro KOHTporiepa, BKMIOYEHOro B AaHy mepexy, byna cBos mepexeBa
agpeca, WO He NOBTOPHETLCA B iHLIMX KOHTponepax. Takox B AaHi npoueaypi Heo6XiaHO BCTAHOBUTM LUBUAKICTb
MepexeBoro obmiHy i Tanm-ayT kagpy 3anuTy.

9.6 36epexKeHHs nporpaMmu KOpMcTyBa4a i HanawTyBaHb B eHeproHe3anexHin
nam'aTi

Y npoueaypi 36epexeHHs nporpaMm KOpUcTyBaya i HanawTyBaHb B eHeproHe3sanexHin nam'ati (y pexumi
nporpamyBaHHs, piBeHb 8) BiabyBaeTbCcs 36epexeHHs:

* BCTaHOBMEHOI KiNbKOCTi (PyHKLiOHaNbHMX OMOKIiB, KiNbKOCTI KOHTYPIB perynioBaHHs (perynatopis),
KiNbKOCTi NpOrpaMHuX 3agaBadiB, a TakoX KifbKOCTi NPU3HAYeHUX ONns KOpucTyBaya naHenewn iHaukauii i KepyBaHHs,

* BCTAHOBMEHWX TUMiB (PyHKLiOHaNbHMX 6okKiB,

* 3anporpamoBaHuX 3B'A3KiB BXOAiB-BMXOAiB (PyHKLiOHanbHUX 6rokis,

* BCTAHOBMEHWX NapameTpiB yHKLiOHanbHMX 6okiB.

Micna sanucy iHdopmauii B eHeproHesanexHy nam'sTe (Ha piBHI 8) 3MmiHIOBATMCA MOXYTb MWLWIE Taki
napamMmeTpu KOHTponepa:

* onepaTuBHi MapameTpu, 3MiHa SAkMX nepenbadveHa 3a JOMOMOrol nepegHbOoi NaHeni KoHTponepa -
pexumu poboTn perynatopis, pexumMu poboTu mporpamMHMX 3afdaBadviB, 3HAYEeHHs 3a4aHOoi TOYKM perynaTopa,
3HAYEHHS aHanoroBoro BUXiAHOIO BNUBY PErynsATopa B py4YHOMY PEXUMI;

* napameTpu pyHKUiOHaNbHNX BOKIB, 3MiHa SIKUX 4O3BOSIEHA Ha PiBHI 4;

* 3MiHa napameTpiB yHKUiOHanbHMX 6nokiB no mepexi (B pexumi POBOTA Ta B pexumi
MPOrPAMYBAHHA).

IHWi napameTpn (cuctemHi, dbyHKUioHanbHI 6nokn, KoHdirypauis, napameTpu yHKLUiOHanbHMX GrokKiB,
3MiHa 9KUX He JO03BONEHA Ha piBHi 4) - 3MiHIOBATN HE MOXHA.

Tomy 3anuc iHdopmaLii B eHeproHe3sanexHy nam'aTb (Ha piBHi 8) cnig NnpoBoANTM NvLLEe MNICNA peTenbLHOro
Hanaro)KeHHsi CUCTEMU KEpYBaHHS1.
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10 TexHi4yHe oOCcrnyroByBaHHS

10.1 lMpw npaBunbHOMY ekcnnyaTyBaHHi koHTponep MIK-52 He Bumarae noBcsikaeHHOro o6crnyroByBaHHs.

10.2 TlepioguyHicTe NpodinakTUYHUX ornsagiB i peMoHTiB  koHTponepa MIK-52 BcTaHOBMOETLCA B
3anexHocTi Big BUPOOHNYMX YMOB, ane He piglie ABOX pasiB Ha pik.

10.3 lMpu TpuBanux nepepBax B pobOTi pekomeHAyeTbCs Bigkmoyatn koHTponep MIK-52 Big mepexi
€rMeKTPOXMBIEHHS.

10.4 TMig 4ac npodinakTMYHWUX OrNsAiB: NepeBipATU i YANCTUTU KabenbHi YacTuHW 3'€gHaHb (BiOKPUTTS
koHTponepa MIK-52 He ponyckaeTbcs); KNeMHO-OMOKOBi 3'edHyBadi, MEepeBipATU MILUHICTb KpinneHHs O6noky,
MOHTaXHUX [KTYTiB; NEPEBIPATN CTaH 3a3eMITIo0YNX NPOBIAHWKIB B MiCLAX 3'€AHaHb.

10.5 OuwnweHHa npunagy: He BMKOPWCTOBYMTE PO3YMHHUKM Ta MOZIOHI pevoBuHW. [Ons ouvMLLEHHs
NPUCTPOIO KOPUCTYNTECS CIMPTOM.

11 TpaHcnopTyBaHHA Ta 30epiraHHA

11.1 YMoBM 36epiraHHA KOHTponepa

11.1.1 TepmiH 30epiraHHsi B CNOXWBYIN Tapi - He GinbLu 1 poky.

11.1.2 KoHTponep noBuHeH 36epiraTca B CyXOMY i BEHTMUNbOBAHOMY MPUMILLEHHI Npu TemnepaTypi
HaBKONMULLHBOro NoBiTps Big MiHyc 40 ° C go nmtoc 70 ° C i BigHocHin BonorocTi Big 30 go 80% (6e3 koHaeHcauii
Bosoru). [laHi BUMOrn € peKomMeHgoBaHUMU.

11.1.3 TloBiTpA B NpUMILLlEHHI HE NOBMHHO MICTUTU NuUNy i AOMIKM arpecuBHWX napiB i rasis, LWO
BMKNMKaIOTb KOPO3ito (30Kpema: rasis, Lo MICTATb CipumncTi 3'egHaHHa abo amiak).

11.1.4 Y npoueci 36epiraHHa abo ekcnnyaTyBaHHs HE KIafiTb BaXkKi npegMeTn Ha Npunag i He nigaasanTe
MOro HISKOMY MeXaHi4YHOro BMnuBY, Tak K NPUCTPIN Moxe AedopmMyBaTUCS | MOLLKOAUTUCS.

11.2 YMoBM TpaHCNOPTYBaHHA KOHTponepa

11.2.1 TpaHcnopTyBaHHs KOHTpoOriepa B YMakoBLi NignNpueMCTBa-BUrOTOBMOBaYa 3AINCHIOETBCA yciMa
BMOAMMW TPAHCMNOPTY B 3aKPUTUX TPAHCMOPTHUX 3acobax. TpaHCMoOpTyBaHHS MiTakamMyu Mae BUKOHYBaTUCH TiNbku B
onantoBarnbHUX repMeTUYHUX BiACiKax.

11.2.2 KoHTponep nOBUHEH TpaHCMOPTYBaTUCA B KNiMaTUYHUX YMOBaX, $Ki BignoBigalTb ymoBaMm
36epiraHHs C3 3rigHo 3 AICTY IEC 60654-1:2001, ane npw TUCKy He Hk4ve 35,6 klMa i TemnepaTtypi He HMXKYe MiHyC
40 ° C abo B ymoBax 3 Npu MOPCLKNX NEPEBE3EHHSX.

11.2.3 Mig yac BaHTaXHO-pO3BaHTaXyBarnbHUX POBIT i TPAHCNOPTYBaHHI 3anakoBaHU Npunag He NOBUHEH
3a3HaBaTV pisknx yaapis i BnmBy atmocdepHux onaaiB. Cnocib poamillleHHs Ha TpaHCNopTHOMY 3acobi MOBMHEH
BMKIIOYATN NEPEMILLEHHSA perynsTopa.

11.2.4 Tepen po3nakyBaHHSAM MiCMs TPaHCMOPTYBaHHS NPY MiHYCOBI TemnepaTtypi KOHTporep HeobxiaHo
BUTPMMaTN NpoTHArom 3 roamH B ymoBax 36epiraHHa 1 3rigHo 3 FTOCT 15150.

12 NapaHTii BUpOOHMKa

12.1 BrpoOHUK rapaHTye BignoOBIgHICTb KOHTpoOriepa TexHiyHum ymoBam TY Y 33.2-13647695-013:2006.
Mpu HepoTpMMaHHI CnoXuMBayeM BUMOr YMOB TPaHCMOPTYBaHHSA, 30epiraHHs, MOHTaXy, HamnaromkeHHa Ta
€KCnyaTyBaHHs1, 3a3Ha4YeHnX B Ll IHCTPYKLi, cnoxuBay no3baBnseTbCA Npasa Ha rapaHTito.

12.2 TapaHTiHMN TepMiH eKkcnnyaTyBaHHA - 5 pOKiB 3 OHSA BigBaHTaXeHHA KoHTponepa. apaHTinHui
TEPMIH eKCnnyaTyBaHHS KOHTPOIEPIB, AKi MOCTaBNAITLCA Ha eKcropT - 18 micAuiB 3 OHA NPOXOOXKEHHS X 4yepes
OepXXaBHU KOpPAOH YKpaiHu.

12.3 3a [OOMOBREHICTIO 3i CroXMBA4YeM MiANPUEMCTBO-BUPOOHMK 34INCHIOE NicnsirapaHTiiHe TexHiYHe
06cnyroByBaHHs1, TEXHIYHY NIATPUMKY | TEXHIYHI KOHCYNbTaLii MO BCiX BuAax CBOET NPOAYKLi.

Mpu HepoTpuMaHHiIi YMOB eKcrniyaTyBaHHA, 36epiraHHsi, TPaHCNOPTYBaHHA,
HanaromXeHHs i MOHTaxy, 3a3Ha4YeHUX B LbOMYy MOCIOHUWKY, CNOXWBa4 BTpayvae
npaBo rapaHTii Ha perynsTop.

FapaHTiA He nNOWMUPIHETLCA Ha perynsaTopu, WO MalTb MeXaHiYHi
NOLUKOAXKEeHHS, O3HaKWN NpoBeAeHHsA HeKBanichikoBaHOro peMoHTY i MoAepHi3auiii.

http://lwww.microl.ua e ver.52.97 e [IPMK.421457.008 E] e 1.01 e 24.01.2024



/7 MICROL

9 lNigroToBKa i NopsAoK poboTK

Ilnct peectpadii 3MiH

http://www.microl.ua

Homepu apkyLuis Beworo
; apKyLUi -
. CTOPIHOK o o - )
(cropon 5 | e | PSRN OISR | g | e
3mi- 3ami- Ho- | Aokyme
HEHUX HEHUX BUX HTI
BunpaeneHo opragorpadiyHi deanHsak
1.01 78 ver.51.97 NMOMWITKN B TEKCTI , B.B 24.01.2024
BunpasneHo onuc K63
e ver.5297 e [IPMK.421457.008E] e 101 e 24.01.2024



