4 MIKPOITPOIIECOPHU M KOHTPOJIEP MIK-51

4.1 3arajbHa XapakTepUCTHKA Ta Qi3MYHA CTPYKTYypAa

MIK-51 - 1ue KOMIAakTHUH MaJOKaHAJIbHUM  OaratodyHKIIOHATbHUN
MIKpONPOLIECOPHUI KOHTPOJEP, MPU3HAYEHUI IUIsi aBTOMAaTHYHOTO PETyJIIOBaHHA 1
JIOTIYHOTO  yTPAaBIiHHS  TEXHOJOTIYHUMM TIpollecaMu. BiH  CIIpOEKTOBaHUH,
po3poOJieHnit 1 BUpOOIEHU Ha mHiANpUEMCTBI «Mikpom», M. IBaHO-DpaHKIBCHK,
Vkpaina. 3aBagku ManokananbHOcTi MIK-51 103BoJisie €KOHOMIYHO YHPaBISATH
HEBEJIIMKUM arperatoM a0o 3a0e3MeUUTH BHUCOKY JKHUBYUICTh KPYHMHUX CHUCTEM
YIpaBIIHHS.

VY xoHTponepi nepeadavyeHo A0 9 He3aNeKHUX KOHTYPIB PETyIIOBAHHS, KOKHUMA
3 SKMX MOXE€ OyTH JIOKQTbHUM ab0 KacKaJHUM, 3 aHAJOTOBHUM a00 IMITYyJILCHUM
BUXOJIOM, 3 PYYHUM, ITPOrPaMHUM (30KpemMa OaraTorporpaMmHuM) abo CynepBI30pHUM
3a/laBayvueM.

MIK-51 wmictuTh 3aco0M ONEPATUBHOTO YIPABIIHHA, SKI PO3TAIIOBaHI Ha
JUIEBIN MaHesi KOHTpoJiepa. 3a JAOMOMOTrOI0 iX MOKHA BPYYHY 3MIHIOBATH PEKUMHU
poOOTH, BCTAHOBTIOBATH 3aBAaHHS, YIPABIATH XOJOM BHKOHAHHS IMPOTpPaMH,
VIOPaBIATH BUKOHABYMMH NPHUCTPOSIMU, a TaKOX KOHTPOJIIOBATH CHUTHAIH 1
BiloOpakaT nomwwikd. CTaHAapTHI aHAJIOrOBl 1 JUCKPETHI JAaTYMKU 1 BUKOHABYI
NPUCTPOI MPUETHYIOThCSL 10 KoHTposiepa MIK-51 3a momnomoror iHAMBIyadbHUX
Ka0enbHUX 3’ €IHYBayiB. Y cepearH1 KOHTPOJIEPAa CUTHAIN 00pOOJISIOTHCS Y LUPPOBIii
dbopmi.

Kontponepu MIK-51 moxyTh 00'eqHyBaTHCS B JIOKaJIbHY YIIPaBISAIOUY
Mepexy IIMHHOI KoH(irypamii 1 oOmiHoBaTucsa iHdopmamiero. Jis Takoro
00'eTHaHHS HIIKHUX JOJATKOBUX IIPUCTPOIB HE MOTPIOHO.

[IporpamyBaHHSI KOHTpOJEPA 3AIMCHIOETHCS 32 TOTTOMOTOK0 KJIaBilll IEPEIHbOT
naHeni abo 1mo iHTepdeicy 3a TOMOMOTO CIEIIaTFHOTO TPOTrPAaMHOTO 3a0€3eUCHHS
- Bi3yampHoro pemaktopa AJIb®A. Cucrema mnporpamyBaHHS peajli3oBaHa
BIJIMOBITHO 70 BUMOT cTaHaapty MixraapoaHoi Enexrporexniunoi Komicii (MEK)
IEC 61131-3 1 npu3HaueHa A po3poOKH MPUKIATHOTO NPOTPaMHOI0 3a0e3MeUeHHs
300py AaHUX 1 YNpPaBIiHHSA TEXHOJOTTYHUMHU MpoliecaMd MOBOIO (HYHKI[IOHATBHUX
omokoBux aiarpam Function Block Diagram (FBD).

MIK-51 wmae po3BuHEHI 3aco0M  CaMOJIarHOCTUKM, CHUTHami3ammii 1
i1eHTrdiKaIlli HecpaBHOCTEN. 3anporpaMmoBaHa iHGopMallis 30epiracThCsi B HbOMY
Py BUMKHEHOMY JKMBJICHH1 3aBJISIKM BOYIOBaHOI EHEPTOHE3aICHKHOT ITaM 'S Ti.

Kontponep MIK-51 € KOMIUIEKCOM TEXHIYHUX 3aco0iB. Y Moro ckmiaii
HEHTPATbHUNA MIKPOMPOIIECOPHUI OJIOK, KIEMHOOJOKOBI 3’€AHYBadl 1 MOJYIII
PO3IIUPEHHS.

ba3oBa Mopenp koHTposiepa Mae 4 aHamoOroBi BXoAW (2 yHIBepCalbHUX, 2
yHI(p1KOBaHUX), | aHANOTOBUI BUXil, 3 TUCKPETHI BXOJH 1 5 TUCKPETHUX BUXOIB.

Monyni po3iupeHHst MatoTh 7 moaudikaiiii — Big MP-51-01 no MP-51-07, sixi
BIIPI3HAIOTHCS KUTBKICTIO 1 BUIOM BXO11B-BHXO/IIB.

Kontponep MIK-51 1me - mpoeKTHO-KOMIIOHOBaHUM BHPIO, SKUH JT0O3BOJISE
KOPHUCTYBaueBl BHOMpPATH KOMIUICKT MOJYJIB PO3IMIHUPCHHSA 1 KIEMHOOJOKOBHX
3’€JIHYBaviB BIJIOBITHO JIO KIILKOCTI 1 BUTY BX1HUX-BUX1IHMX CUTHAJIB.



enTpaneHuii MikponpouecopHuii 050k, puc.4.1, mae rabapuTHi pPO3MIpH
96x96x189 (BXIIIXI") 1 po3paxoBaHuil Ha BTOIJICHUN MOHTaX Y BEPTUKAJIbHIN MaHemN1
muUTa ado MyNbTa yNpaBiliHHA. BiH mepeTBOpIOE aHAJIOTOBY 1 IUCKPETHY 1H(GOpMAILLit0
B U(poBy PopMy, 00polIsie 1i Ta GopMye KepyBaIbHHUI BIUIMB.

Pucynok 4.1 — llenTpansuuii Mikpomnpoiiecopanii 6110k koaTposepa MIK-51

MIK-51 wmae nuueBy mnaHenap, 3a JONOMOIOK SKOI MOXHAa BHKOHYBAaTH
olepaTHBHE YIMPABIIHHSI KOHTYPaMH PETYIIOBaHHS 1 3MIHCHIOBATH MpPOTpaMyBaHHS
KOHTpOJIepa.

JluieBa maHeNb B PEXKUMi OTIEPATUBHOTO YIIPABIIHHSA KOHTYPaMH PEryIIOBaHHS

npuBeAcHa Ha puc.4.2
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Pucynoxk 4.2 — JIunieBa nanens MIK-51 B pexxumi onepaTUBHOTO YIPaBITIHHS

OnepaTuBHE yIOpaBIlHHA KOHTYpaMHU pEryJIOBaHHS 3A1MCHIOETBCS 32
JOTIOMOTOI0  KJIABIII  JIMIIEBOI  MaHeNl, JBOX  YOTUPUPO3PAIHHUX, OJIHOTO
TPUPO3PSATHOTO 1 OJTHOTO OJHOPO3PAIHOIO HUPPOBUX THAUKATOPIB, a TAKOXK HAOOPY
CBITJIOAIO/IB, SIKI JIO3BOJISIOTH 3MIHIOBATH PEXUMHU, BCTAHOBIIOBATH 3aBJIaHHS,
VIOPaBIATH BUKOHABUMMHM MEXaHI3MaMH, KOHTPOJIOBaTH CHUTHAJIM, BIIOOpakaTu
aBapiiui cutyaii. [lpm mnporpamMHOMyY perymioBaHHI 3acoOM  OINEpPaTUBHOIO
VIPABIIHHS JO3BOJISIOTH BHOWpATH HEOOXIAHY Mporpamy, IyCKaTd, 3YIMUHATH, 1
CKUJATH IporpaMy, MEPEeXOJUTH [0 HACTYIHOI IUISSHKHA MPOTpaMH, a TaKOoX
KOHTPOJIIOBATH X1I BAKOHAHHS IIPOTPAMH.



JluneBa naHesns Mae 8 KIaBilll, IPU3HAYEHHS IKUX HaBeleHe y Tabi.4.1.
Tabmuus 4.1 [Tpu3HayeHHs KJIaBilll ONEPATUBHOTO YIPABIIHHS

Kaasima

IIpuzHaveHnHs kaaBini

[ﬁ] Menro

Y pexkumi POBOTA 31ilicHIOETBCS MO0 KOJIy NMepeMHKAHHSI MaHeldeil pekumiB
ingnkanii no3HayeHUX cBiTIOXIOAAMM.

Y pexumi IPOTPAMYBAHHS nana kJaBilli BUKOHYe (PYHKLiI0 CKaCyBaHHA
BUKOHAHMX Jiii, onepauiii.

[¢] Bin

Kuasima npu3HadeHa Ui MiATBepAKeHHs] BUKOHYBAHUX [iii, omepaumiil i pis
(ikcauii 3HaAYEeHDb, 1110 BBOASITHCS.

[NekH T

Kuapima mnpu3Hadena st 3MiHM iHAuWIiiioBaHOro KaHaimy. Y pexuMi
KOHGQIrypyBaHHsi BHKOPHCTOBYETBHCS JUISI HACTPOIOBAHHSA YMOB Iepexo/iB
IPOIrPAMHOIO 3aaBaya.

[NekH 4]

Kaagima npusHauyena JJjsi 3MiHU IHIMIiOBaHOT0 KaHAIY (BXOIY, peryjisitopa,
NMPOrpaMHoOro 3axapaya) y0ik 3MeHIIeHHSl.

[PiA]

KoxHe HATHCKAHHSA KJIABillli BUKJIMKAE MepeXiJl peryjaropa 3 aBTOMATUYHOIO
pesKUMY POOOTH B PEKUM PYYHOro KepyBaHHS ¥ Ha3aJl (Pa3’oM 3 HATHCKAHHAM

kaaimi [¢] , IJIsl MiATBepIKeHHS BMKOHaHHS omepauii mepexoay). Takox,
AKII0 00paHo MaHeJb IHAUKaNil cTaHy MPOrPaMHOro0 3a7aBava, Hicl KJaBiliero
MOKHA NepeBecTH NPOrpaMHuii 3a1aBay y pe:kum '"'podora', "ouikyBanus" ado

"crom".

[3aeq.]

Knapima npu3Hayena JJisi BUKIUKY 3HAYeHHS BHYTPIIIHBOI 32JaHOI yCTaBKH
JUISl pefaryBaHHsA a00 UIf epeMUKaHHSA Pe:KUMIB 321aHUX BeTHYHH.

[A] 3Hau.

Kaapima "Oiabme'". IIpu koxHOMY HaTHCKAHHI Wi€l KaaBimi 3ailicHIOETHCS
30lIbIIEHHS] 3HA4YeHb, 3aJaHOI YCTABKH, BHXIIHOTO CHTHAJNY KepyBaHHS
(Kepy04oro BILIMBY) 200 3HaYeHHS 3MiHIOBAHOI0 MapaMeTpa.

[¥] 3Hau.

Kaapima "menme". Ilpun koxxHoMy HaTHCKaHHI Ui€l kaaBimi 3ailicHIOETHCS
3MEeHIIECHHS] 3HA4YeHb, 3aJaHOI YCTABKH, BHXIIHOIO CHI'HAJY KepyBaHHHA
(Kepy1o4oro BIJiMBY) a00 3HAYeHHs 3MiHIOBAHOT'0 MapaMeTpa.

Onnopo3psianuii qucriei "Ne" nmokazye HOMEp KOHTYpPY PEryJsTopa, 3 SKUM
npamroe omneparop. Ha dvotupupospsauuii nucmieir [TAPAMETP BuBoauThcs
MOTOYHE 3HAYCHHS PETyJbOBAHOTO MapaMerpa. J[Ba cBiTnomionni ingukaropu V¥ i A
y Wi TPy CUTHATI3YIOTh PO CIPAIlbOBYBAHHS CUTHAII3AIlll BUXOAY IMapameTpa, o
Bi0Opaka€ThCs, 3a ycTaBku "MeHtmie" abo "Outbme". Ha dotupupospsauuii nucreit
3ABJIAHH BuBoguThCsi 3aJaHe 3HAYEHHS pEryjibOBaHOro mapamerpy. Ha
Tpupo3psaanui  aucruiet BUXIJI BUBOAUTBCS 3HAYEHHS CUTHAIY Ha BHUXOJI
perynsTopa. JIBa cBitnoaionHi inaukatopu V¥ 1 A y Iid rpyni CUTHANI3YIOTh TIPO
CIpallbOBYBAHHS BHUXO/IB IMMYJbCHOTO peryisTopa B HampsMi "menme" a6o
"O6unpmie". YoTupu CBITJIIONIOAHI 1HAMKATOPH PEKMMIB YINPaBIiHHA BKa3ylOTh, B
SKOMY PEXHUMI MPaIIO€ KOHTYP:

KV — kackanHe ynpapiiHHS,

JIY — nokasnbHe yrpaBIiHHS,

PY — pyune ynpasmiinns,

CVY — cmigkyBaiabHe yIpaBIIiHHS.

[Ipu3HayeHHs1 1HIUKATOPIB MaHEN1 peryasaTopiB HaBeeHl y Ta0n.4.2.

Tabmuns 4.2 [IpusHaveHHs 1HIUKATOPIB MAHEI PEryIsaTOpiB

Ingukarop

IIpu3nayeHHs iHAUKATOPA

Per

CeiTuThCA, AKII0 BUOPaHa MaHe b iHAMKAaLil i kepyBaHHs peryJasitopom (PID(60),
PID_IMP(62) i np. IlepeMuxkanHHs HoMepa peryJasaTopa 3IiliCHIOETbCS 3a

nomomororo kagim  NEKHT ¥ "NEKHY"  Makenmanpna xinbkicTs peryJasTopis




3a12€ThCs IPH MPOrPaMyBaHHi.
CBiTHTBCA, fKI0 O00paHO mNaHeab IHAMKANiI i KepyBaHHSI NPOrpaMHHUM
Ipr 3agapadyeM. l[lepeMukanHs HoMepa NpPOrpaMHOro 3agaBada 3AilCHIOETBCHA 3a

JOTIOMOTOI0 KJIABiII “Newr T u “Nekw*
CBiTnTbCA, KO 00PAHO KOPUCTYBANBHUIBKY HaHeldb iHAMKaLii i kKepyBaHHS.

Tnn Indopmanisi i kepyBaHHsI BH3HAYAKOTHCSI KOPUCTyBaueM NPHM NPOrpaMyBaHHi y
dynkuionansnomy osaoui USER(63).

Bx CBiTHTBCH1, SIKIIIO 00PaHO MaHeJb IHIMKALil BXOAIB (PYHKIIOHAIBHUX 0JIOKIB.

Bux CBiTHTBCH1, IKIII0 00PaHO MaHe b IHAMKaNil BUX0AIB GyHKIiOHATHHHUX OJIOKIB.

Mpm CBiTHTBCAI, SIKIIO O00paHO mNaHeJb IHAMKANIlI W peraryBaHHsi TNapaMeTpiB
(pyHknionaTbHHUX 0JIOKIB.

BIJ1 CeiTuthea TiIbKH B pexkumi MIPOTPAMYBAHHS, sakmo icHye cucrteMHa a0o
nporpamysajibia BIZIIMOBA.

OIlI CeiTutbess B pexxumi IMMPOITPAMYBAHHA i murae B pexumi POBOTA mnpum
HAABHOCTi MOMUJIOK MPOrpaMyBaHHH.

[ CBiTHTBCA, IKIIIO MPOrpaMHNii 3a1aBa4y nepedyBae B pe:xknmi POBOTA.

Il CaiTnThCA, SIKIIO NpOrpaMHMii 3a7aBay nepefyBae B pe:kuMi "ouikyBanHs" a6o

"3ynuMHHUK".
- CBiTHTBCH, AKIIO NPOrpaMHMii 3axaBa4 nepedyBae B pe:kumi '"cron" a6o "kiHenb
nporpamu''.
Pb CaiTuThCH, IKII0 KOHTPOJep MIK-51 nepe0yBae B peskumi POBOTA
mnap CBiTuTbhCH, IKII0 KOHTPOJIep MIK-51 nepedyBae B pexxumi ITPOT'P.
IH Bbaumae, sikuio Big0yBaeThes nepenaya J1aHux no intepgeiicHoMy KaHaiy.

Jlns peamizarii omeparmBHOTrO ympaBimiHHA KoHTposep MIK-51 mae Oyrtm
nepeBegeHuil 'y pexuM POBOTA 1 BuOpana mnaHenp IHAMKAIIi pPETyJIsATOPIB
(cBiTuThCs iHOUKaTOp PEL).

OnepaTuBHE YNpaBIiHHA BEAETHCS 3a BUOOPYMM NPHUHLMIIOM: BUOMPAETHCA
HOMEP KOHTYPY 1 JUIsl HbOTO KOHTPOJIOIOTHCS 1 3MIHIOIOTBCS PEXUMU, MapaMeTpH 1
CUTHaIM. BUKIIOYEHHS CKIIajae JMIle KOHTPOJIb MOMUIIOK, SKUW BeNeTbCA IS
BCHOT'O KOHTpOJIEpa B LIIIOMY.

Bci 30BHINIHI KoJa miAKIO4YaThes 10 koHTposiepa MIK-51 uepes 3 po3Himu,
10 PO3TAIIOBaH1 Ha 3a[HIN CTIHII npuiany. Yepe3 BepXHIA PO3HIM MITKIIOYAIOTHCS
KOJIa aHaJOrOBMX 1 AMCKPETHHUX BXOJIB - BHXOJIIB, KOJA >KUBJICHHS AUCKPETHUX
BHUXO/IIB 1 IHTEpEiiC.

Yepes cepeHIN pO3HIM NIAKIIOYAIOTHCS MOAYN1 po3mupeHHs MP-51.

UYepes HYDKHIA JIBOKOHTAKTHHUU PO3HIM-KJIEMY MIIKIH0Ya€TECA
€JIEKTPOKUBIIEHHS KOHTpoJsiepa MIK-51.

Kabemi, mo 3’ennytots koHtposepu MIK-51 3 gaTumkamMu 1 BUKOHABUUMHU
MEXaHI3MaMH, MPUEAHYIOThCS 10 HUX depe3 KieMHOo-010koB1 3'eqnyBaui Kb3-29-
01(KBb3-29P-01, Kb3-29K-01, Kb3-29C-01), puc.4.3, a6o Kb3-24-10, sixi BUKOHaHI
Ha OCHOBI OE3rBMHTOBHUX IUIOCKO-TIPY’KMHHUX KJIEM 1 BCTAHOBIIOIOTHCSA Ha peEHKy
DIN35x7.5 EN50022[22].
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Pucynok 4.3 — KnneMHOOI0KOBI 3’ €1HYBa1

4.2 ApxiTeKTypa KOHTpoJiepa

Apxitektypa KoHTposiepa MIK-51 onwucye iHdopMmarliiiny opraHizaliro
KOHTpOJIEpa 1 XapakTepusye MHWOro sK JAHKy CUCTEMH yhopaBiiHHSA. Yactuna
apXITEKTYpHUX EJIEMEHTIB CTPYKTYpH peaii3oBaHa anapaTHO, YaCTHHA - MPOrPaMHO.
Bce mporpamue 3a0esneuenHs, mo (opmye apxiTeKTypy, 3alIUTe B IMOCTIHHOMY
3armaM’ ITOBYIOUOMY TIPHUCTPOi 1 KOpHCTyBadeBl HepocTynmHo. HesanexxHo Bij TOrO,
SK1 pealli3oBaHl €JIEMEHTH apXITeKTypu — amapaTHi abo mporpaMHi — KOPHCTYBad
MOJKE YSBISITH KOHTPOJIEp SIK BUPIO, B SIKOMY BCI €JIE€MEHTH PEaJbHO ICHYIOTH Y
BUIJISI/II OKPEMHUX BY3JI1B.

Jlo ckilaly apXiTeKTypu KOHTpOJIEpa BXOJATh:

* amapaTypa BBOIy-BUBOAY iHGopmalii (6a3oBoi Mojaeni 1 MOIYNIIB
PO3IIUPEHHS);

* amapaTypa ONepaTUBHOIO YIPaBIIIHHS 1 HACTPOUKH;

* anapatypa iHTepdeiicHoro kaHamny;

* 61010TEKa (PyHKIIIOHATBHUX OJIOKIB;

* ¢pyHKIIIOHAJIbH1 OJIOKH.

AmnapaTypa BBOAY-BUBONY iH(opmallii po3paxoBaHa Ha MPUIOM 1 BUAAUY JTBOX
BU/IIB CHTHAJIOB- aHAJIOTOBUX 1 HUCKpeTHUX. DOpMyBaHHS IMITYJILCHUX CUTHAJIIB HA
BUXOJ1 IMITYJIbCHOTO PETYIATOPAa BUKOHYETHCS MPOrPAMHO 1 11 CHTHAIHM MOCTYMAOTh
Ha BUKOHABUI MEXaHI3MH 4Yepe3 AUCKPETHI BUXOIU KOHTpOJepa. AmapaTypa BBOIY
(Bxiani [130) nepeTBOprO€ aHAIOTOBI 1 TUCKPETHI CUTHAH, 110 MOCTYMAKTh Ha BX1J
KOHTpoJepa, B uudpoBy ¢dopmy, a amaparypa BuBony (Buximni I130) 3aiiicHioe
3BOPOTHE TEPETBOPEHHS. BCl aHaIoroBi 1 JAMCKPETHI BXOJU 1 BUXOAM KOHTpOJEpa
MOBHICTIO YHIBEpcalibHi. Y TOYaTKOBOMY CTaHI BOHM HE «IPUB'A3aHI» JO SIKUX-
HeOy/lb OOMEXEHb KOHTpoJepa. Taka MpHUB'A3Ka 3IMCHIOETHCS KOPUCTYBadyeM 1
peani3yeTbesl B MPOLECI MPOrpaMyBaHHS.

AmnapaTypa ONepaTMBHOIO YIpaBJiHHS (JMLeBa IaHENb) pPO3paxoBaHa Ha
omepaTopa-TeXHoJIora 1 omepaTopa-HallaJlHUKA. 3a JIOMOMOTOK HaOOpy KiaBill,
UG POBUX 1 CBITJIIONIONHUX THIUKATOPIB OTIEPATOP-TEXHOJIOT «BEJIC» TEXHOJOTTUHHUI
IPOLIEC - KOHTPOJIIOE HOro MapaMeTpH, 3MIHIOE PEKMMH YIPABIIHHS Ta YCTaBKH,
MycKae, 3yNnuHs€e, CKUAAE Iporpamy 1 T.1H.

3a 10MOMOroI0 JTUIEBOI MaHe Il MOXKHa IPOrpaMyBaTH KOHTPOJIEp, BUKOHYBAaTH
HACTPOIOBaHHS MOro mapameTpiB, a TaKOXX KOHTPOJIOBATH CUTHAIM Yy BHYTPIINIHIX
TOYKAaX CTPYKTYypU. Y 3arajJibHOMy BUIJISZ1 JILIEBY MAHEIb MOXHA PO3TIAIATH SIK
iHTEepdEC 3 TH0IUHOO.

Amapatypa iHTepperHcHOTO KaHaimy 3a0e3rnedye IOCIIOBHHN  3B'S30K
JeKUTbKOX KOHTpoJiepiB. Lleit kaHanm mae mnpuemorepenaBad, SKUM IEPETBOPIOE
BXIJTHUNA TOTIK MOCHIAOBHUX OIT 1H(OpMAaIi y napajielbHUil KOJ MPEeICTaBICHUN Y



BUTJISII OalTIB, a TaKOX 3JIIMCHIOE 3BOPOTHE MEPETBOPEHHs. 3aBISKU JOCTATHBHO
BEJIMKOI IIBUAKOCTI mepenayl moOiTHOI 1H(opmauii yepe3 iHTepdeilcHUN KaHal,
BBYKAECThCS, [0 BC1 CUTHAIIM TIEPEJAI0OTHCS OJTHOYACHO.

biOnioTexa (QyHKIIOHANIBHUX aJITOPUTMIB JOCTaTHS [JIsi TOTO, 100 MOXHa
Oyn0 po3B’s3yBaTH  TOPIBHSHO CKJIaAHI 3aJa4l aBTOMATUYHOTO PETYJIIOBAaHHS 1
joriko-tiporpamHoro  ympasiinag. Y I3[l  «3amwuro» Oimpme 50  TumiB
GYHKIIOHATBPHUX alTOpUTMIB  Oe3mepepBHOI 1 JTHUCKpeTHOT 00poOKM iHOopMariii,
Bimtoyatoun  Onoku [IIJ] perymroBanHs, (yHKIIOHAIBHI OJOKM MaTE€MaTUYHHUX,
JTWHAMIYHUX, HEHINHUX, aHAJIOTO-TUCKPETHUX 1 JIOTTYHUX TIEPETBOPEHb.

YactrHa 610/110TEUYHUX aJTOPUTMIB BUKOHYE OCOOJMBY 3a/1ady — BOHA 3B'S3ye€
anapaTypy KOHTpoJiepa 3 OCHOBHOIO Macow (yHKIioHanbHUX OJoKiB. Jlo 1ux
(3B'I3HUXY» (DYHKI[IOHATHLHUX aJTOPUTMIB BITHOCSITHCS

* (yHKIIOHANBHI AQJITOPUTMH BBOJIY-BUBOJY aHAJOrOBUX 1 JAUCKPETHUX
CHUTHAIIIB;

*  (yHKIIOHATHHUN AITOPUTM OOCITYTOBYBaHHS MaHE1 KOPUCTYBaua;

* (YHKIIOHAIBHI aAJITOPUTMH TNPUAOMY 1 TMepenadi CHTHAIB depe3
iHTEepheCHUI KaHAaT.

AnapatHi e€JIeMEeHTH apXiTeKTypu KoHTposepa (BxigHi 1 BuxinHi [130, nunesa
naHelsb, IHTEepPEeCHUI KaHaJl) MOYMHAIOTh BUKOHYBATH CBOi (PYHKIII JIMIIE MICHA
TOT0, SIK OyyTh 3a/11s1H1 BIANOBIIHI (PYHKL10HAJIbH1 OJIOKH.

Ichye Oinms 99 OnokiB 3 BUIBHUM  3alOBHEHHSAM iX OyJIb-SIKUMHU
(yHKUIOHATBHUMU aJITOPUTMaMH  O10JT10TEKH 1 BUIBHOIO KOH(DIrypari€eo Mk co00r0
Ta BXOJAaMHU-BHXOJaMH KOHTpoJiepa. Y 3arajJbHOMY BUMAAKY (YHKIIIOHAJTBbHUH OJIOK
Ma€e CBOi BXOJIM, BUXOJH, MapaMeTpU HACTPOWKH 1 (yHKIIOHAIBHE sapo. Bxoau
(GyHKIIOHATBHOTO OJI0Ka 3'€HYIOTHCA CIHOJYYHUMH JIHISIMHA 3 IHIIUMH OJIOKaMHU.
Onun abo aekiibka (QYHKIIOHATBHUX OJIOKIB, IO CHOJYYEHI 3B'SI3KaMH MK CO0010,
yTBOpI0toTh FBD-mporpamy. ®yHKIIOHAIBHAM OJIOKaM y MporpaMi KOpHUCTyBaya
MIPUCBOIOIOTHCSI TIOPSAJIKOBI HOMEPH, SIKI 1MeHTHU(IKYIOTh OJOK B CHCTEMI, a TaKOX
BHU3HAYAIOTh Y€PrOBICTh BUKOHAHHS OJIOKIB Y TIPOTpaMi.

VY 3aranpHOMY BHUManaky 010mioTeyHuil (yHKIIOHATBbHUN OJIOK Ma€ HACTYIHI
PEKBI3UTH:

* 010;110TeUHUI HOMED, KUH BIANOBIIAE HOMEPY QYHKIIIT, IO BUKOHYETHCS;

* HOMep anrobJIoKa;

* MOJU(DIKATOP PO3MIPY;

* 0a30Ba ajgpeca PericTpoBoi 00J1acTi mapaMeTpis;

bibnioTeynnii HOMep € JBO3HAUYHUM JIECATKOBUM UHCIOM 1 OCHOBHUM
napaMeTpoM, 110 XapaKTepUu3ye BIACTUBOCTI GYHKI[IOHATHLHOTO OJ0KA.

MoaudikaTop 3BUYAHO 3aJ1a€ KUIbKICTh OJJHOTUITHUX BXOJIB 200 omepailrii,
K1 MOK€ BUKOHYBaTH (PyHKIIIOHaNbHUM 010K, Hanpuknan, B cymaropi Mmoaudikatop
pO3Mipy 3ajJla€ KUIbKICTh CYMOBAHUX BXO/[IB, 4 B POTPaMHOMY 3a/iaBayl — KUIbKICTh
JTUISTHOK TIporpaMH 1 T.1H. Moaudikatop BKazyeTbes sl PYHKI[IOHAIBHUX OJIOKIB, B
SIKUX BIH €, 1 HE BKa3y€E€ThCs JUIsl OJIOKIB, B IKUX MOAU(DIKATOP BIACYTHIM.

bazoBa anpeca ¢yHKIIOHAIBLHOTO OJIOKa — 1€ HOMEP KOMIPKH PEricTpOBO1
obOnacTi mam'siTi KOHTpoJiepa B sIKii MOBWHEH PO3MIIIYBaTUCS MEPIIMA Hapamerp
pOro (QyHKIIOHANBHOTO Osioka. [lapameTpu KOXHOTO (QYHKI[IOHAIBHOTO OJIOKa
PO3MIIIYIOTBCS B PETICTPOBIM 00JIaCTi OJMH 3a OAHUM, mounHarouu 3 aapecu 0000,
BKa3aHO1 y BIIMOBITHOMY PeKBi3UTI QyHKIIIOHAIHLHOTO OJIOKA.



bazoBa anpeca perictpoBoi oOnacTi mapaMeTpiB (PYHKIIOHAIBHOTO OJ0Ka
HACTPOIETHCS KOPUCTYBAUEM B PEXHUMI NMPOrpaMyBaHHS Ha PiBHI KOH(IrypyBaHHS
¢dbyHKU10HATBHOTO OJ10Ka [7].

Koxuuii ¢QyHKmioHanbHUM ONOK rpadiyHO Mae  BUINIAA NPAMOKYTHHKA,
yCeperHI SIKOTO € MO3HaueHHs (QYHKIli, sIka BUKOHYETbCA OJIOKOM, MOIU(DIKATOP
po3Mipy, HOMep airodIIoKa 1 Horo mapameTpHu.

[Tporpamua Moienb QyHKIIIOHATBHOTO 0JIOKa MpHBeieHa Ha puc.4.4.
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Pucynok 4.4 — Ilporpamua Mojens (yHKITIOHAJIBHOTO OJI0Ka

Koxen 050K 3ajeXHO B BHKOHYBaHOi iM (YHKIlI Ma€e MEBHY KUIbKICTb
BxoniB 1 BuxoniB. Bxoam (INP) 3aBxmu posramoBani 31iBa, a Buxoaum (OUT)-
CrpaBa.

[TapameTpu HacTpoliku (YHKIIIOHAILHOTO OJIOKa 3a7al0Th HOMYy pi3HI
BJIACTUBOCTI, HANPHUKIAA, HOMEpP BXIJHOTO CHUTHaNy, KOe(IiieHT MOCHIeHHS,
MaclTaOHUM KOE(IUIEHT, 3CyB CUTHally, MOCTIHAa 4Yacy (UIbTPY, MaKCHUMaJbHI 1
MIHIMaJIbHI MeEXI1 3MIHM OyJb-IKOro mnapamerpa 1 T.iH. [lapameTpu HacTpoiiku
(GYHKIIIOHATBHOTO OJIOKA BUIPI3HAIOTHCA BIJ BXOAY OJoKa THM, IO Mapamerp
HACTPOMKM OJI0OKa MOKE 3aMIIATUCS HE ITiJIKIIFOUCHUM.

[epenix curHamis, siki 0OpOOIAIOTHCS (PYHKIIIOHATBHUMH OJIOKaMH, BKJIIOYAE
HACTYITHI TUIIH:

* aHaNoroBuil (BUMIpIOBaHI TlapaMeTpH, 3HAUYECHHS aHAJIOTOBUX BXOJIIB-
BUXO/I1B, TEXHIYH1 OJUHUIII, KOS(DIIIEHT, MBUIKICTh 3MIHU MapaMeTpa 1 T.iH.);

* TUCKPETHUMN, IMITYJIbCHUMH;

* YHCJIOBUH;

* yacoBuH (ycTaBKa yacy, TPUBAJIICTh IMITYJIbCY).

AHaJOroBi CUTHaNM (OPMYIOTHCSI Ha BUXO[I TaKUX (YHKIIOHAJBbHUX OJIOKIB,
K PETyIsATOpH, CyMaTOpH, 3ajaBadi, iHTeTpaTop 1 T.iH. Jl0o aHAJIOroBHMX CUTHaIIB
BIIHOCATBCS TaKi MapamMeTpu HACTPOMKH, SK MEXI CIpallbOBYBaHHS KOMIIapaTopa,
piBeHb OOMexeHHS 1 T.1. He quBnIsunch Ha Te, MO HA aHAJOTOBUX BXOJaX 1 BUXOaX
KOHTpOJiepa CUTHAN 3MiHIOeThes B fiana3oni 0-100% wa Buxomi (yHKITIOHATBHUX
0JIOKIB aHAJIOTOBUW CUTHAJI MOXE 3MIHIOBATUCS B IIUPIIOMY Jlana3oH1 — B J1ana3oH1



BIIMOBIAHUX TUMIB AaHuX. lle 103BoMs€, HaMpUKIaa, CKIAJaTH JIBa YKCIA, KOXKHE 3
akux JopiBHIOE 90%, 1 Ha BUXOJ1 cymMaropa OACp:KyBaTH MPaBUJILHUU pe3yJbTart.
SIKI1o pe3yabTaT SIKUX-HeOYIb 00UHCIICHb BUSBISETHCS OUTBIIE BCTAHOBJICHOT'O THITY
JAHUX, TO CUTHAJI Ha BUXOAl (PYHKIIIOHAJIHHOTO OJIOKa OOMEXYEThCS 3HAUYCHHSIMU
BIJIMOBIIHOTO TUITY JTaHUX.

Yacosi curHanu (GopMyrOThCS Ha BHXOJ1 TallMepiB, MPOTpaMHHUX 3a7aBadyiB,
OTHOBIOpaTopiB 1 momiOHMX (QyHKIIOHANHHUX ONOKiB. /[0 YacoBUX CHUTHAIIB
BIIHOCATBCS TaKl MapamMeTpH HACTPOMKH, SIK MOCTIMHI Yacy, MPOTSHKHICTh Hacy, 4dac
BUTPUMKH 1 T.II.

YucioBl CHTHAJIM — II€ CHUTHAJIW Ha BUXOIl JIIUYWIbHHKA a00 I1HIIUX
dbyHKIIOHATBLHUX OJIOKIB, poOOTa SKUX MOB'I3aHA 3 BIIIKOM Toali. YucioBumu
MOXXYTh OyTH 1 TTapaMeTpy HACTPOWKH, HAMPUKIIAJ, YHCIO MOXE 33JIaTH TPaHUYHE
3HAYCHHS CUTHAJy Ha BUXOJ1 JIYMJIbHUKA, HOMEpP €TaIly, J0 SIKOTO IIOBHHHA TIEPEHTH
JIOT1YHa TporpamMa 1 T.I1.

JIMCKpeTH1 CUTHAIM 3BUYAHO OOPOOISIOTHCS JOTITYHUMHU (PYHKI[IOHATBHUMHU
OyokamMu 1 (QYHKIIOHAUTBHUMH OJIOKaMH, IOB'S3aHUMHU 3 IEPEMHKAHHSIM CHTHAIIB.
[Ipote nuckpeTHUMHU MOXKYTh OYTH 1 TapaMeTpH HACcTpoWku. Hampukman, AuCKpeTH1
CUTHAIM y (QYHKIIOHATHPHOMY OJIOI[I 3aBJaHHS BU3HAYAIOTh, YW TOBUHHE
BUKOHYBATHCS CTATUYHE 1 AUHAMIYHE OAJIaHCYBaHHS.

MacmiraOuuii  koedillieHT — 1€ MapaMmMeTp HACTpPOWKH  (YHKI[IOHAJIBHUX
O/0KiB, B AKUX TNOTpIOHE MacwuTadyBaHHs curHaiiB Tak, uweld Koe]iieHT
BUKOPUCTOBYETbCSI Y (PYHKIIOHAIBHUX OJIOKaX aHaJOrOBOrO BBOJY 1 BHUBOAY,
MiJICYMOBYBaHHS 3 MacmTabyBanHsM 1 T.i1H. KoedimieHT mnponopuiiiHOCTI
BUKOPUCTOBYETHCSI B OCHOBHOMY Y (PYHKI[IOHATBHUX OJI0KaX PEryIIOBaHHS.

[IIBMAKICTh 3MiHU aHAJIOTOBUX CUTHAJIB — II€ TTapaMeTp HACTPOMKH, 1110 3aJae,
HalpuKJIaJa, IIBHJAKICTh 3MIHM TIpM JUHAMIYHOMY OajaHcyBaHHI abo 3amae
00OMEKEHHS IMBHUIKOCTI Y BIAMOBITHOMY (PYHKI[IOHATBHOMY OJIOII.

TpuBanicte IMIylIbCy — 1€ TIapaMeTp HACTPOHKH (PYHKI[IOHAIBHOTO OJOKa
iMoynscHOTO BUBONY. Llelt mapameTp 3amae MiHIMaJIbHY TPUBAIICTh IMIYJIBCY, SKHIM
c(OpMOBAHO IMITYIBCHUM PETryJISTOPOM. TpHBaNICTh IMIYIbCY BIAJIYYETHCS B
JECATUX YaCTKaX CeKYHIH.

TexHiuHl OAWHUIII — II€ TapamMeTpu HACTPOUKHA (YHKIIOHATBHUX OJIOKIB
OTEPATUBHOTO KOHTPOJIO. 3a IOMOMOTOI0 IIMX MapaMeTpiB 3aJa€Thcs popMat yucia,
B sJKOMY KOHTpOJIbOBaHI TapaMeTpu (HampuKiIaa, IapamMeTp, 3aBJaHHS,
HEY3TOKEHHS 1 T. 1H.) BUBOJATHCS Ha IHAMKATOPH JHUIIEBOT aHEMTI.

B pesynbrari BUKOHaHHS OJIOKOM BIAMOBIAHOI (YHKIII Ha HOro BUXOAax
bopMyIOTbCSI CUTHANM, SIKI BU3HAYAIOTHCS CTAHOM BXIIHUX CUTHAIIB 1 3HAUCHHSIM
napaMeTpiB, M0 HACTpOWIOThCcsA. Hampukmaa, ko Ha BXiJ (YHKI[IOHATBHOTO
0Jloka cyMaropa NOCTYMAa€ YOTUPU CUTHAIM, TO III CUTHAIU TMIJICYMOBYIOTHCA 3
ypaxyBaHHSAM BIJNOBITHUX MacIITaOHMX KOe(IIIEHTIB, Kl BKa3aHl B mapameTpax 1
PE3yNBTYIOUNN CUTHAN MOCTYNA€E Ha BUX1JT (PYHKI[IOHAIBHOTO OJIOKY.

KinpkicTh BXOAIB 1 BUXOHIB (yHKIIOHAIBHOrO OJoka HE (QikcoBaHl 1
BU3HAYAIOThCA BUAOM (yHKIIOHAIBLHOTO Osioka. Hi B ogHOMY (YHKIIOHAJIBHOMY
0JIoIIl YMCJI0 BXOMIB 1 BUXOJIB He mepeumnye 12. Jleski ¢yHKIIOHAIBHI OJIOKH
MaloTh HESABHI BXOJM a00 BUXOH, sIKI HE JOCTYMHI /sl KoH(DirypyBanss. [o Takux
GbyHKIIOHATEHUX ~ OJIOKIB  BIMHOCATHCA  (PYHKITIOHANbHI OJIOKM BBOJY-BHUBOIY,



¢byHKUIOHANBHI ~ ONMOKKM  mpHeMomnepenadi, (QyHKIIOHATIbHUM  OJOK  maHeunl
KOpHUCTYBauya.

Sk TITBKU OAMH 3 TaKMX (PYHKLUIOHATBHUX OJIOKIB BUKOPUCTOBYETHCS, HOTO
HEsBHI BXOJIM ab0 BUXOAM AaBTOMAaTUYHO 3'€IHYIOTHCS 3 amaparyporo, SIKy BOHH
MpU3HAYEH1 00CIYyTOBYBATH .

Hanpukinan, KoiM BHUKOPHUCTOBYETHCS (YHKIIIOHATBHUN OJIOK aHaJIOrOBOTO
BBOJlY, MOTO HESIBHI BXOAM aBTOMAaTHUHO 3'enHatoThes 3 AL BigmoBiAHOTO KaHay.
A Ha BHXOJaxX IbOro  (QyHKI[IOHAJBHOTO OJioka OyayTh cdopmoBaHi
3arajJbHOJOCTYIHI CUTHAJIA, €KBIBAJIGHTHI CUTHAJaM, II0 MMOCTYyNaloTh HAa aHAJIOTOBI
BXOJW KOHTposiepa. Tomy, sKIo Ha BXiA OyIb-sKOro (yHKIIIOHAIBHOTO OJOKa
noTpiOHO MOJIAaTH aHAJOTOBHMI CUTHAJ, LW BXIJ MPU OpOrpaMyBaHHI HEOOX1THO
3'efHATH 3 BIAMNOBIAHUM BUXOJ0M (MmacmiTaboBaHUM a00 HE MacimTabOBaHUM)
¢dbyHKIi0HATBHOTO 0JI0Ka aHanorosoro Beojy AIN, puc.4.5.

HesiBHi Bxoau 1 BUXOAM HA rpadiyHUX cxeMax (PyHKI[IOHAJIbHUX OJOKIB HE
BioOpaxaioTbes. Bel Bxonu 1 mapamerpu (PyHKIIIOHATBHOTO OJIOKAa MArOTh CKpPI3HY
HyMmepaiifo Bim 1 g0 99. Buxoam ¢yHKIIIOHAIBLHOTO OJOKa TaKOXX HYMEPYIOThCS
JIBY3HAYHOIO JECSATKOBOIO 1uporo Bix 1 g0 99.
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Pucynok 4.5 — ®yHkirioHansHAN 010K aHAIOTOBOTO BBOIY 3 HEIBHUMH BXOJaMU

SAxio napameTpu GyHKIIOHATBHOTO OJIOKa € 3B'A3aHUMU MapaMeTpaMu, TOOTO
MITKIIOYCHUMHA 10 SIKUX-HEOyJb BHXOJIB 1HIIMX OJIOKIB, TO iX HyMepallis
3JIIACHIOETHCS 13 3CYBOM, PIBHUM MaKCHMaJbHOMY HOMEPY BXOJY.

[Tpu mporpamyBaHHI MOBOIO (DYHKI[IOHAJIbHUX OJIOKIB B OUIBLIOCTI BUIAAKIB
JIIOTh MpaBUIA;

* (yHKIIOHATBHUM OJIOKaM TPUBIACHIOIOTHCS TMOPSIKOBI HOMEpPH, SKI
11eHTU(DIKYIOTh OJIOK B CHCTEMI, a TAKOXK BU3HAYAIOTh YEPrOBICTh BUKOHAHHS OJIOKIB
B IIpOTpami;

* (yHKIIOHaNBHOMY OJOKYy MOXe OyTH TpUBIACHEHUU OyIb-IKUI
MOPSAIKOBUUA HOMED;

* B OAHIA mporpamMi (DyHKI[IOHAJIbHI OJOKH OJHOTO 1 TOTO X THIy MOYKHa
BUKOPHCTOBYBATH 0araTo pasis;

* HE MOXKe OyTH BUIBHUX (HEIIIKIIOUCHHX ) BXO1B (PYHKITIOHAIBHOTO OJIOKY;

* BUXOAWM (YHKIIOHATHLHOTO OJIOKA MOXYTh 3aJMIIATUCS BUIBHAMH
(HEeTIKITIOYCHUMH );



* JIONMYCKAKTHCS CHOJYYEHHsSI BXOJIB 1 BUXOJIB OyAb-SKOrO THITY, OCKLIBKH
MIEPETBOPCHHS THUITIB 3iHCHIOETHCSI aBTOMATHYHO.

3 IMUX TPaBWII € HACTYTHI BUKITFOUCHHS :

* Ig Jesdkux (QYHKIIOHATBHUX OJIOKIB € OOMEXEeHHS Ha KpaTHICTb IX
BUKOPUCTAaHHA B MeXaxX OJHOTO KOHTpoJjiepa. Tak, (QYHKIIOHAIBHUNA OJIOK
aHaJIOTOBOT'O BBOJY MOKHA BUKOPUCTOBYBATH JIMINE YOTUPU pa3d - Il YOTHUPHU
GyHKIIOHATBPHUX OJOKM KOHGITypyIOTH BCi aHalOTOBI BXOAHW. AHAJOTIYHI
oOMeXeHHs (3 aHaJOTIYHUX MPUYMH) MAIOTh 1HII (DYHKIIOHAIbHI OJOKH BBOAY-
BUBOJY 1H(OpMAIIii.

[Tpu xoudirypyBanHi /sl BXOJIB 3a/1a€Tbcsi HOMEP (YHKIIIOHAIBHOTO OJIOKA 1
HOMEDP BUXOJY, J0 SIKOTO MIIKITIOYAETHCS JaHUI BX1I.

Bci MOXnMBOCTI KOH(ITYpyBaHHSI OJHAKOB1 SIK IS BXOAIB, Tak 1 JUIs
napameTpiB.

3B'130k  mapamMeTpiB  (PYHKIIOHAJIBHUX  OJIOKIB  JIO3BOJISE  BHKOHATH
aBTOMATUYHY 3MIHY OY/Ib-SIKOTO IMapaMeTpa HAaCTPOUKH (aBTOITIICTPOIOBAHHS ).

Curnan Ha OyIb-IKOMY BXOJ1 NMPH HEOOXITHOCTI MOXKHA IHBepTyBaTH. JIIs
Oe3nmepepBHUX CUTHAIIB IHBEPCisl O3HA4Ya€ 3MiHY 3HAKy, a Ui JUCKPETHUX - 3MiHA
crany (3aminy 1 Ha 010 Ha 1).

[HBepTYBaHHS 103BOJISIE, HANPWKIAJA, BIAHIMATH CUTHAIA 3a JOIMOMOTOIO
cymaropa, 3amyckaTu abo CKUJaTy TailMep He NepeaHiM, a 3aJIHiM (D)POHTOM CUTHATY
1 T.1H.

MoXIMBOCTI KOH(IrypyBaHHS He 3ajexarb Bl (yHKLIOHAJIBbHOrO OJioKa 1
BH3HAYAIOTHCS HACTYIMTHUMU TIPABUIIAMH.

OO6cnyropyBaHHs (YHKLUIOHATBHUX OJIOKIB 3AIMCHIOETHCS MOCHIIIOBHO 32
HUKIIYHOIO cxemor. CrodaTtky OOCIYroByeTbCs Mepiiui (QyHKIIOHAIBHUHN OJIOK,
MOTIM JAPYrui 1 T.J. TIOKU He Oyzae oOcCimyXeHWH OCTaHHIM (yHKIIOHAIBHUN OJIOK.
Konm gac B Mexkax BCTAHOBJIEHOTO ITUKITY 3aKIHUMTHCS, IPOrpaMa 3HOBY Tepeiiie 10
oOciayroByBaHHs mepmioro (yHKIioHambHOTO Ojoka. Yac 1UKITy BUKOHAHHS
nporpamMu KopucTtyBada (ikcoBanuii 1 ckianae 0,1c. SIKno KOHTpoIEp BKIIOUYCHHUH B
MEpEeKy, TO1 3AIUIIOK Yacy LUKITY Micyisg 00pOoOKH MporpaMu BUKOPUCTOBYETHCS IS
00poOKM 3amHTIB, OTPUMAHUX MO 1HTEpelicHOMY KaHary. MepexxHuii 0OMiH HOCUTh
BUTIQJIKOBHI XapaKTep MO BIHOMICHHIO /IO MUKy KOHTposepa. SIKIo KoHTposep He
BCTUT 3aBEpIIUTH OOMIH 1HGOpPMAIIIE0 B OJHOMY IIMKII, BIH JIOOTPAI[bOBYE
po3noyaThii 0OMIH Yy HACTYITHUX IHKIaX.

3arajgpHUM Yac, IO BUTPAYAETHCS HA OOCIYrOBYBaHHS (YHKI[IOHAIHHUX
omokiB Tes 1 iHTepdeiicHoro kaHanmy Tm, MOBMHEH OYTHM MEHIIE HIXK 4Yac IHUKIY,
TOOTO:

Tos + Tin < 0,1 c.

VYV koxxHOMY UK (QYHKI[IOHATIBHUN OJOK OJIep>KYyEe Ha CBOi BXOJW CHUTHAJIH,
10 O0YMUCIECH]I B MONEPEHBOMY MUKl (PYHKI[IOHATFHUMH OJIOKaMH, J0 AKX JaHUU
GbyHKIIOHATBHUN OJIOK MIJKIIOYEHUN 10 KOHIrypaIrii.

HuxmigHicTh 00cmyroByBaHHs (YHKI[IOHAILHUX OJIOKIB MPU3BOAUTH 110 TOTO,
0 3aTpuMKa B OOpOOIll CHUTHAJIB 3aJCKUTh B TMOPSAKY IpOrpaMyBaHHS
CIOJIY4EHUX MK c00010 (yHKITIOHATHLHUX OJI0KiB. {10 0O6cTaBuHYy Ciliji BpaXxOByBaTH
npu nporpamyBaHH1 (YHKIIOHAILHUX OJOKIB 1 JUISi MIHIMI3AIl 3aTPUMKU OakaHo,
o0 GyHKIIIOHATBHUN OJIOK - JPKEPEIo MaB MEHIIWA HOMEpP, HDK (YHKI[IOHATBHUN
Omok-tipuitmMay (BenuduHa 1€l pi3HUI 3HaYeHHS He Mae). Komu, Hanmpukiaj, HoMep



OJI0Ka-pKepena MEHIIe 3a HoMep OJoKa-npuiiMaya, 3aTpUMKa CKJIaJa€e OAWH LHUKI, a
KOJIM HOMep OJoKa-JKepesa Oulblie 3a HoMep OJoKa-npuiiMada, 3aTpUMKa CKIIaJae
JIBA TIUKJTH.

B koutponepi MIK-51 Bce pi3HOMaHITTA THUIIIB CHUTHAJiB 1 THapaMeTpiB
HACTPOWKHU OOCITyrOBY€ETHCS 3arajJbHONPUHHATAM HaOOpOoM THITIB AaHUX. [Ipu oMy
3abe3reuyeThCsl MPOCTUH 1HTEepdeiic 3 6a3aMH JaHUX IHIINX MOB IIPOrpaMyBaHH, 1110
cnpusie yHi(IKaIlii i poO3BUTKY NMPOrpaMHOTO 3a0e3nedeHHs KoHTposepal22].

4.3 Mepe:kHa apxiTekTypa

Kontponep MIK-51 mae intepdeiicuuii kanan mociiioBHOTO 3B'a3Ky RS-485,
32 JIONIOMOTOI0 SIKOTO KOHTPOJIEPU MOXKYTh OO'€ZJHyBaTUCA B JIOKaJIbHY a0o
PO3NOJIJICHY YHPABISAIOUY MEPEXKY. Y MEpexi KOHTPOJIEPU MOXKYTh OOMIHIOBATHCS
1HpOpMaIli€lo, K 3 KOMIT'IOTEPOM, Tak 1 Mk co00r0. Bcboro B Mepexi Moxxke OyTH 110
31 koHTpOIEPa, Y TOMY HYHCII IHIIUX MOJIETIEH.

KonTtponepu B Mepexi 3B'SI3yI0ThCS OJIMH 3 OAHUM 3a JOTIOMOTOIO0 BUTOI MapH
npoBoaiB. JlosxkuHa miHIi 3B's3ky Moke mocsratm 1200 M (Ha OZHOMY CETMEHTI
MEpEeKi) 3aJIeKHO BiJl BCTAHOBJICHOT IMIBUAKOCTI Tmepemadi naHux. (s 30imbIIeHHS
JOBKHHM JIiHII 3BSI3Ky, a TaKOX KIJIbKOCTI CETMEHTIB - BHUKOPHUCTOBYIOTH
MaricTpajbHI M1JCHUII0BAYI.

Mepexa mae 0araroTO4ykoBYy KOH(QIrypaimio 1 MIHUHHY TomoJorito. Js
noOyZ0BM MeEpexi KOHTPOJEepiB, NPU3HAYEHUX M1 OOMiHy iHpopMaliewn 3
KOMIT'FOTEpOM, HEOOXITHUN JOMATKOBHM MPUCTPIA, SIKHA BUKOPUCTOBYETHCS IS
nepetBopeHHs iHTepdeiiciB RS-232 B RS-485 - BIII-485 (a6o USB B RS-485 - BIII-
52).

SIK110 KOHTpOJIEpU PO3MINIYIOTHCSI HEAAIEKO OJUH BiJ OJHOTO (HANMpHUKJIad, B
MEKax OJHOTO IMPUMIIICHHS), €KpaHyBaTH BUTY mapy He moTpiObHo. [Ipu 3HaUHMX
BIICTAHSAX MDK KOHTpOJEpaMHM 1 HasgBHOCTI TMeEpemKoa Ha JiHiI Tpeba
BUKOPHCTOBYBATH €KpaHOBaHY BUTY Tapy.

Jlo iHTepdelicHuX BXOJIB KOHTPOJEPIB, PO3TAIIOBAHUX y KpalHIX TOYKax
CTHOJIYYHOI JiHIi HEOOXIAHO MIAKIIOYUTH JBa TEPMIHAIBHUX pe3ucTtopa omopom 120
Om (R1 1 R2). ITinkarouenHs pe3uctopiB 10 KoHTposiepiB NeNe 01-30 He moTpiOHO.

JloriyHa opranizailisi MepeKi Ma€e HACTYMHI MOKJIMBOCTI MEPEKHOI0 OOMIHY
1HpOopMaIlI€rO:

1) oOmin iHQopMali€l0 MDK KOHTposiepaMH (KOMI'IOTEp € JHUCIIETYEPOM
MEPEXXHOT0 OOMIHY);

2) 0OMiH iHDOpPMAILTIEI0 MK KOHTPOJIEPAMH 1 KOMIT'FOTEPOM;

3) komO1HOBaHa opraxi3ailisi oOMiHy, 00'€THyI0Ua BCl IEpEBAaru JBOX MEPIINX
CIOCO01B MEPEKHOTO OOMIHY.

Koxxnomy kontposiepy MIK-51, migknroueHOMy 10 Mepexi, TPUBIIACHIOETHCS
YHIKaJIbHUM JIOTIYHUI HOMEp - MepexHa ajipeca abo HoMep npunany B mepexi. Llei
HOMEp BCTAaHOBJIOETHCA B TPOLIECI IMpOrpamMyBaHHS Ha pPIBHI KOHQITYpyBaHHS B
IpoIeaypl «CUCTEMHI napamerpu». [lopsgok MEpeXHHX aapec B MEpexl HisSK He
MOB'SI3aHUM 3 (PI3MYHUM TOPSJIKOM BKJIIOUCHHS KOHTPOJIEpIB. MepexHl aapecH
MOXXYTh BCTAHOBJIIOBATHCS B OYIb-AKiH ITOCIIZOBHOCTI a00 MaTw mpomycku. [lpwm
YCTaHOBIIEHHI MEPEKHUX aJIpeC TOBUHHI BUKOHYBATHCS HACTYITHI MMPaBUJIA!

* 3HAYEHHS MEPEKHOT aJIPECH BCTAHOBIIIOETHCA B Mexkax 0-255;



* KOHTpoJIep, sKui Oepe yyacTb B OOMiH1, HE TOBUHEH MAaTHU MEPEKHOI aJpecH,
ska 0 nopieHioBana 0. I[Ipu N=0 xoHTposep mporpamMHoO BIIKJIIOYEHHH Bl MEpEexKi, 1
HE pearye Hi Ha SIK1 3alUTH 30BHILIHIX a0OHEHTIB, ajie MPU LbOMY LIJTICHICTh MEpPEexKi
30epira€eThes;

* MakCMMalbHa KUIBKICTh KOHTPOJNEpiB, 00'€IHYBAaHWX OJHHUM CETMEHTOM
Mepexi, He MOoBMHHA TepeBuiryBaTh 31. [lpu BUKOPHMCTOBYBaHHI MaricTpalbHUX
MiICHIIIOBAYIB KUTHKICTh KOHTPOJIEPIB HE MMOBMHHA NiepeBUIyBaT 250;

* B OJIHIA MepeK1 HEe TOBUHHO OyTH BOX a00 OUTBII KOHTPOJIEPIB, 110 MAIOTh
0JIHAaKOBY MEPEXHY aJIpecy.

OO6MiH i1H(pOpMali€l0 MK KOHTpOJIEpaMHu 3AIMCHIOETHCS Ha PIBHI CHUTHAJIB
/a0 mapamerpiB  (yHKIIOHATBbHUX  OJIOKIB. MepexHi ajgpecu  MOXYTb
BCTAHOBJIIOBATHCS B Oy/Ab-sKiil MOCIIJOBHOCTI 200 MaTH MPOIYCKH, MOCHIAI0YH B
MEpEexXy CIelialibHy KOMaHay Npo IMOYaTOK MepexxkHoro oominy. Komm'torep (abo
IHIIWI ~ KOHTpoJiep) OyAydd [AHCIIETYEPOM MEPENKHOro OOMIHYy MPOBOJAMTH
CUHXPOHI3aIlI0 1 KOHTPOJbL Haj oOMiHOM 10 Mepexi. Koutpomep (aucmeruep
MEpEXXHOro OOMiHYy) TIOBUHEH BHKOPHUCTOBYBAaTH  (DYHKIIOHAJBHHH  OJIOK
LAN SV(1).

[Ipu conydeHH1 (yHKLIIOHATBHUX OJIOKIB Yepe3 MEPExXy € psifi 0COOTMBOCTEH:

* Oe3rocepeTHbO 3B'I3yBaTH (PYHKI[IOHAIBHI OJIOKH 4epe3 Mepexy HE MOXKHA -
JUISL TAKOTO 3B'SI3KY BUKOPHCTOBYIOTBCS JIBa ClIeLlalbH1 ()yHKIIOHAJIBHI OJI0KH — OJIOK
iHTepdeiicnoro Buony LAN OUT(04) 1 610k inTepdeiicnoro BBogy LAN IN(03);

* SKIIO BUXIJHI CUTHAJIM SKUX-HEOYAb (YHKI[IOHAJbHUX OJIOKIB MOBUHHI
nepenaBaTUCs B 1HIII KOHTPOJIEPH, BIAMOBIAHI BUXOAW (DYHKILIOHAIBHUX OJIOKIB 3a
CTaHJAPTHOIO  MPOLEAYpPO  KOHQIrypyBaHHS  MiAKIOYAIOTBCS OO  BXOJIB
¢dbynkuionansHOro 6moka inrepdericuoro susogy LAN OUT(04);

* SKIIO sKI-HEOyab (YHKIIOHAIBHI OJIOKM OJHOTO KOHTpOJiepa ITOBHHHI
OpuiiMaTH CUTHAJIM BiJ 1HIIOTO KOHTpPOJepa, IX BXOAUM 3a CTaHJAPTHHUM
KOH(DIrypyBaHHSIM 3'€JHYIOTBCA 3 BUXOJaMu Oyoka iHTepdeiicHoro BBOIY
LAN IN(03);

* onuH QyHKITIOHATBHUM 010K iHTEepdeiicHoro BBoay LAN IN(03) 3a6e3meuye
3B'SI30K TUIBKM 3 OJHUM (DYHKIIIOHAJBHUM OJIOKOM 1HTep(EHCHOTO BHUBOIY
LAN OUT(04) inmoro KoHTposepa. SKI0 JaHOMY KOHTPOJEpPYy HEOOX1THO
3B'I3aTUCS 3 JIEKUTbKOMa KOHTpOJEpaMd, B HBHOMY HEOOXIHO 3amporpamyBaTH
Jekubka QyHKIioHaIbHUX 0J10KIB iHTepdeiicHoro BBoay LAN IN(03);

* y (QyHkmioHanbHOMY Omomi  iHTepdeiicHoro BBony LAN _IN(03)
YCTaHOBIIIOETHCSI MEPEXKHA ajpeca KOHTpoJepa-axkepesa, ToOTO TOro KOHTpoJjepa,
B1JT IKOTO OyAYTh OJiepKaH1 JIaHi;

* B KOXHOMY KOHTpOJIEpI MOXE BCTAaHOBIIOBATUCA OYJb-KE YHCIIO
byHKIIOHATBHUX OJIOKIB 1HTep(EeCHOTO BBOAY-BUBOAY. KOXEH KOHTpOJIEp MOXKe
nepeiaBaTi B MEPEXKY JIOBUIbHY KITBKICTh CUTHAIIB.

[nimianizaniro oOMiHy 1HQOpMaII€0 MK KOHTPOJEpaMH 3I1ICHIOE MaicTep-
OPUCTPIA Mepexi - KoMmm'rorep. Y MepexXi MOXIMBUH 3B'S30K MK OyAb-IKUM
KOHTPOJIEPOM 1 KOMITIOTEPOM.

KowMmm'toTep Moxe B3a€MOJISATH 3 KOHTPOJIEPOM Ha HACTYITHHUX PIBHAX:

® Ha piBHI BXOJ1IB-BUXO/IiB (PyHKI[IOHATBHOTO OJIOKA;

® Ha piBHI MPOTPAMOBAHUX PETICTPIB — MapaMeTpiB (PyHKI[IOHAITHHOTO OJIOKA.



[Ipu o6miHI 1H(DOpMaLier0 3 (QPYHKIIOHAIBHUM OJOKOM BKAa3yeTbCs HOMEP
050Ka, a mpu oOMiH1 3 MPOrpaMOBaHUMHU peEricTpaMu - HoMmep perictpa. Komn'torep
MOCUJIA€ KOHTPOJIEPY 3amUT a00 KOMaHIy 1 OJIEPXKYE Bl KOHTpOJEpa BIAMOBIIHO
BIIMOB1AL a00 MIATBEPKEHHS. 3aNUT MOCUIAETHCS KOMIT'TOTEPOM MPU HEOOX1THOCTI
oJlep’kaHHs BiJ KOHTpoJiepa (QyHKIIOHAIBHOTO 0JI0Ka) sIKOI-HeOy b iH(hOopMaIlii.

Opep>kaBIid 3alUT, KOHTPOJIEP TOTye HEOOXinHY iH(opMmalliio 1 nepenae ii
KOMI'IOTepy y BUTIAAl BianoBial. Komanna mnocuiiaeTbcsi KOMI'IOTEPOM MpH
HEO0OX1THOCT1 3MIHU ITapamMeTpa HACTPOMKH OJIOKa.

OnepxaBiim KOMaHJly, KOHTpoOJep il BHUKOHYE 1 Tepelae KOMIT'IOTEpY
MITBEPIKEHHS.

Komn'torep mpu oOwmini iHpopMaliero 3 KOHTpOJIEpaMH Mae s
MOYJIMBOCTEN :

* 3aIUTaTU 3HAYECHHSI CUTHAIY Ha Oy/Ib-IKOMY BXOjll a00 BHXO0J1 OYy/b-SKOr0
0J10Ka B OyIb-IKOMY KOHTPOJIEPI;

* 3aITUTaTH 3HAYEHHS OY/b-SKOr0 MmapaMeTpa HaCTPOHKH Oyab-sKOro OJIOKa B
OyIb-IKOMY KOHTPOJIEPI;

* 3MIHUTH 3HAYEHHS OYJb-SIKOTO MapaMeTpa OyIab-SKOro OJ0Ka B OYIb-SIKOMY
KOHTpOJIEPI;

* 3/1IICHIOBATH 3aITyCK Ta 3yMHHEHHS MIPOTPaMHOTO 33J/1aBaya;

* 3aUTAaTH HAasBHICTh MOMMIIOK B Oyab-sikOMy KoHTposepi. IIpu poOoti 3
ONMEepaTUBHUMH MapaMeTpaMH KOMIT'HOTEp MO’KE 3allpollyBaTH 1 3MIHIOBAaTH Ti X
napaMmeTpu, sIKi CIOCTepirae 1 3MIHIOE OMepaTopa, MPAIOYM 3 JIMLEBOIO MaHEUT0
KOHTpOJIEpA.

KombiHoBaHa opraHizaiiss oOMiHY, 0O'€Hye BCl TepeBard JBOX IEPIIUX
crioco0iB MEpPEKHOTO OOMIHY:

e 00OMiH iH(pOpPMAIlI€0 MDK KOHTpOJIepaMu (Yepe3 KOMIT'ToTep);

e 00MiH iH}OPMAITIEIO MK KOHTPOJIEPAMH 1 KOMIT'FOTEPOM.

Jloriyna opraHizaimiss KOMOIHOBaHOTO OOMIHY IO MEpeXi Ma€ HaCTYIHY
Haroay:

e 1pu oOMiHI 1H(pOpPMAIIIEI0 MK KOHTpOJIEpaMU (KOMIT'IOTEP € JAUCIETYEPOM

MEPEXKHOr0 OOMIHY), - KOHTPOJIEPH NEPENAI0Th IH(POPMALII0 IO MEPEXI BIJ
OJIHOTO - IHIIOMY 3a JIOTIOMOTOK (PYHKIIIOHAJIBHUX OJIOKIB MEpPEKHOTO
OOMiHY;

e iH(dopMaIlis, U0 MepeacThCs (MK KOHTPOJIEPAMU) IO MEPEkKi BUSBIISETHCS

JTOCTYIHOK 1 KOMI'IOTEPY.

Taxkum urHOM, KOMOIHOBaHa OpraHizailisi OOMIHY HaJla€ MOXJIHUBICTh 3pOOUTH
JTOCTYMHOIO 1H(OpMAIIiio MPU ceaHcl 0OMIHY MK KOHTPOJIEpAMH Bipa3y JACKUTBKOM
a0OHEHTaM MepeXki - KOMI'IOTepy 1 OJHOMY abo JeKUIbKOM KoHTpolepaMm. lle
CKOPOYYE€ Yac JTOCTYIY J0 JaHUX 1 epioJ OOMIHY IO MEpPEexI.

3B'130K KOMI'IOTEpa 3 MeEpeXel KOHTPOJIEPIB OPraHi3OBYEThCA HA TPHOX
piBHAX: (hi3UUHOMY, 1H(HOPMAIIHHOMY 1 TPAHCIIOPTHOMY.

®di3ugHu piBEHb MPU3HAYCHUN JIJIs SIICKTPUYHOTO 3B'SI3KY MK KOMII'FOTEPOM 1
KoHTposiepamu. Ha ¢diznunomy piBHI BUKOPHUCTOBYEThCS 1HTEpderic RS-485.

IndopmaniitHuil piBeHb J0Ja€ ITOBIIOMJICHHSIM II€BHUH (GopMaT Kaapy, IO
NepPeIacThCs - Ha Tepejalodiil CTOPOHI J0 MOBIIOMIICHD JIOJA€ aJApecy MPHUCTPOIO,
GbyHKIIOHATHPHUN KO omeparii 1 0aliTH KOHTPOJBHOI CyMH, a Ha NPUAMAIIbHIN



CTOPOHI BHJIUIAE€ JaHI 1 aHANI3ye KOHTPOJBHY CyMy TNoOBiAOMIEHHA. Cmucn
NOBIAOMJICHHS Ha 1HQOpMaLIHHOMY PiBHI HE PO3IIHPPOBYETHCS.

TpancniopTHHiI piBeHb (GOPMYE CMUCIOBUIM 3MICT MOBIIOMJICHHS MPH Nepeaayi
1 po3mmdpoBYy€e 3HAUEHHS [[HOTO MOBIAOMIIEHHS IPH MIPHIAOMI.

[aTepdeiic KoHTpoepa MpU3HAYCHUN NIJISI TPOrpaMyBaHHS 1 KOHQITYpyBaHHS
NpUIaay, a TAKOXK /11 BUKOPUCTAHHS B AKOCTI BIJJIAJIEHOTO KOHTpOJepa, Ipu podoTi
B CyYaCHUX Mepekax YIpaBJiHHSA 1 300py iHbopmarltii (mpuitoMmy-niepeiadi KOMaH] 1
nanunx), SCADA cucremax 1 T.iH.

IIpoTokoniom 3B'si3ky Mo iHTepdeiicy RS-485 e mporokon MODBUS pexnum
RTU (Remote Terminal Unit).

Jnst  poOoTH  HEOOXIAHO HACTPOITH  KOMYHIKAIlliiHI  XapaKTePUCTUKH
KOHTpOJIepa Tak, 100 BOHU CITIBIIaJIalid 3 HACTPOUKaMU OOMIHY JaHUMHU KOMIT'IOTEpa
1 1Hmux KoHTpoJepis. [lpu oOMiHi 1o 1HTEpdEeHcHOMY KaHaly, SIKIIO B1I0YyBa€ThCS
nepeaaya JaHUX BiJ KOHTpOJEepa B MEPExXy, Ha JIMIEBIH MaHeni KOHTpoJepa Oiaumae
iaukatop IHT.

KitpkicTh 3amponiyBaHHX PEriCTpiB KOHTpoJepa HE MOBHHHA IIEPEBUINYBATH
16. Skmo B kazapi 3amuTy 3amoBieHO Outbie 16 perictpiB, koHTposep MIK-51
o0MexXye iX KUIbKICTh Y BIAMOBIL 0 Mepux 16-Tu pericTpiB.

[Ipu nporpamyBaHHI 3 KOMII'FOTEpa HEOOXIJHO KOHTPOJIIOBATH J1alla30HU
3MiHU 3Ha4€Hb ITapaMeTPIiB.

Jlnst 3a0e3nedeHHs MiHIMalIbHOrO d4acy peakuii Ha 3anut Bix EOM B
KOHTpoJiepi icHye mapamerp - «TaiiM-ayT Kagpy 3amuTy B CHCTEMHHX TaKTax
KOHTpoJiepa 1 TakT = 250 MKC».

Yac mnepenmaui kaapy — 3amuTy, TakeTy 3 8-Mu OaillT, BHU3HAYAETHCS
CITIBBIJHOILIIEHHIM
10 6iT * 8 OaiiT
Tuepenaui = 1000 * , MC,
V oirt/cek.

7e: oAuH 0aiT, mo nepeaaerscs = 1 crapt 61T+ 8 6it + 1cTom 6iT = 10 GiT.

Axmo cnocTepiraroThes yacTi 3001 Npu mepenadl JaHUX BiJl KOHTPoJiepa, TO
HEOOX1AHO 30UIBIIUTH 3HAYEHHS Horo TanM-ayty. [Ipyn nboMy moTpiOHO 30LIBIIUTH
yac TOBTOpHOTO 3anuTy Bil EOM, OCKUIBKM 3aBXIU Yac MOBTOPHOTO 3alUTy
MOBUHEH OyTHU OLIbIIIe TaM-ayTy KOHTposepa[22].

4.4 IlporpamyBaHHsI, HACTPOIiKa i KOHTPOJIb
ITporpamyBanHsa koHTposiepa MIK-51 3a1lcHIOETBCS 32 JOMOMOIOK KJIABIII 1
IHIUKATOPIB TIepeHbOI MaHexl abo no iHTepdeicy 3 BUKOPUCTAHHSAM CIEHIaTIbHOTO
MpPOrpaMHOro MakeTy — BizyanbHoro peaakropa FBD- mporpam « AJIbOA».
JluuieBa nmanens koutpoiepa MIK-51 y pexumi mporpaMyBaHHsI 1 HACTPOUKHU
npeacTaBieHa Ha puc 4.6.

CBITIOMIOHI 1HIUKATOPU CHUTHANI3YIOTh MPO PEXKUM poOOOTH, BUOpaHY
npouenypy 1 noMuikd. Ha mudpoBi ceMrCerMeHTHI IHAMKATOPY BUBOASTHCS HOMEPHU
1 3HAYCHHS TTapaMeTpiB.

Y pexummi mnporpamMyBaHHS 3aJalOThCsl BC1 IPOrpaMOBaHi IapaMeTpH
KOHTpPOJIEPA, 110 BU3HAYAIOTh HOTO ()YHKI[IOHATILHY CTPYKTYDY.



Ha gucmnei [TAPAME TP ouumpyeTeCA
IEa mapameTpH (TIMe ] TTHe2)

A MIKPOA MIK-51 Homep piesa

MAPAMETP = IIp OTPaMyE 3HHA

Hucnner BT

IHOHINPYE YETEEPTHH
mapamerp ([TMed)

Hucnne SABITAHHA

IHOHITHP ¥E TPETI
mapamerp ([TMe3)

Fomapum snune

Fmagi 3 MiHH piEHA sHAYEHHA TapaMeTiE

I} 0T A MYE AHHA
Enaeia EMEOpHCTOEYETRCA 1A IHEEPCH Fomaria BiNLOHH EHEOHAHIG 11
EXITHOTO CHUHATY IRH KoHGIry) VEAHH Kmapinma Mg TEET #EHA

CIIONTYHEHE Ha PIEHL 3 EHKOHY EMIDE TiH

PucyHnok 4.6 — JIlunieBa naneinb koHTposiepa MIK-51 y pexxumi nporpamyBaHHs

B xoHTposiepi € BiciM mpouemyp NmporpaMmyBaHHsS, KOXXKHA 3 SKUX Ma€ CBIM
piBEHb, SKUW BUBOAUTHCS HA AUCTUIET «Noy.

Ilepwuti pisens - HACTPOIOBAHHS KIJTBKOCT1 OJIOKIB;

Jlpyeuii pigens - mporpaMyBaHHs (PYHKI[IOHATBHUX OJIOKIB;

Tpemiii pisensv - IporpaMyBaHHS 3B'SI3KiB (PYHKITIOHATBHOTO OJIOK;

Yemeepmuii pieeHs - HACTPOIOBAHHS MapaMeTpiB (yHKIIOHAIBHUX OJIOKIB;

I1’samuii pigens - TeCTyBaHHS ¥ KalliOpyBaHHS BXOJ[1B-BUXO/IiB;

Lllocmuti pisens - CUCTEMHI NTapaMEeTPU KOHTPOJIEpa;

Cvomuii pigeHb - KOHTPOJb BIAMOB;

Bocvmuti pigens - 30epekeHHs IporpaMu KOpUCTyBaya 1 HACTPOMOK B

CHEProHEe3aJICKHIN TaM'sITi.

[Tponiec mporpamyBaHHs 3BOJIUTHCS J0 TOr0, HIO0 HA KOKHOMY PiBHI HUIAXOM
MOCJIIIOBHOTO HATHUCKAaHHS JEKUIBKOX KIaBilml 3 O10JIIOTEKH, 3aIlIUTOI B IOCTIHHIN
nam'sTi, BUKIMKAIOTHCS MOTPiOHI QyHKIIOHATBHI OJIOKH, 11 (YHKIIOHATBHI OJIOKH
00'e THYIOTBCSL B CUCTEMY 3a/1aHOi KOH(Iryparlii 1 B HUX BCTAHOBIIIOIOTHCS HEOOXIH1
napaMeTpy HaCTPOMKH.

3a 70mMoMOTror0 BOYJJOBAaHOT HE3AJIEKHOT MaM'AT1 3arporpamoBaHa 1H(popMalis
30epiraeTbes Mpy BiJKIIOUEHHI JKUBIICHHS.

Komn BukopuctoByerbesi mporpamuuii naker «AJIb®Ay», FBD-nporpama
CTBOPIOETHCS IUISAXOM PO3MIMICHHS (DYHKIIOHAIBHUX OJIOKIB y pobouomy Mol i
CIOJIYYCHHS 1X B OJHY miarpamy. DyHKI[IOHAIbHI OJI0KM BHOUpAIOTHCS y 01010TeIT],
3MIIACHIOETHCS TPOrpaMyBaHHS 0a30BUX ajpec IX IMapaMerpiB, MDKOIOKOBUX
CIIOJIYY€HbB, a TAKOK HACTPOIOBAHHS MapaMeTpiB OJIOKIB.



HanaromxenHst po3po0JieHOi mporpaMu Moke BiOyBaTHCS Ha eMyJssITopl. Y
OMY PEXHMI MporpaMa KOpUCTyBaya NEepPepaxoByeThCs y HEMEPEPBHOMY PEKUMI 13
3aJIaHUM TIEPI0JIOM.

[Ipy BHUKOPHUCTaHHI MPOTPaAMHOrO MAKETy JUIsl OpraHizamii MOCIIAOBHOTO
3B’s3ky MK EOM 1 koHTpoinepoM Mae OyTH MiAKIIOYEHUH MOMDK HHUMH
nepeTBoproBad iHTepdeiiciB RS 232/RS485[22,23].

4.4.1 MeToauka nNporpaMyBaHHsl KOHTPOJIepa 32 J0NOMOI 010
IHCTPYMEHTAJIBHOI CUCTEMHU «AJb(ar»

[IporpamyBaHHs KOHTpoOJepa 3a JOMOMOTOK IHCTPYMEHTaJIbHOI CHCTEMHM
«Anbday 3naiicautd Ha npukianl [IJ-iMmynbcHOrO anroputmy, SKUA Kepye
poOoTot0 BukoHaBuoro MmexaHizamy MEO. Kontposep HUKIIYHO IMITY€e BXIJHUN
aHAJIOTOBMIM CHrHAJd BIAMOBIAHO JO rpadiky HA puc 4.7 3a JONOMOIOIO
GbyHKIIOHATBLHUX OJIOKIB
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Pucynoxk 4.7 — I'padix 3Minu napaMeTpy KepyBaHHS BIIHOCHO 3a/1aHOTO 3HAYECHHS

T™ M(56), TM PRG(57) 1 SP_M(54) 1 3naliicHIOE KepyBaJIbHMI BIUIMB Ha
BUKOHaBuMii MexaHi3M 3a IIIJ[-immynscHumM PID IMP(62) 3akoHOM perystoBaHHS,
BUKOPUCTOBYIOUYM OJOKM JuckpetHoro BuBoay DOT(09) Ta aAucCKpeTHOI yCTaBKH
dSET(83).

TM_PRG(57) dbopmye KyCKOBO-TIHINHY (YHKIIIO 4acy, sKa CKIAHAEThCs 3
BIIPI3KIB, TPHUBAJICTh SKHUX 1 KIHIIEBA OpJMHATa BHU3HAYAIOTHCS 3OBHINIHIMU
dbynkiionanbHuMHU O01oKamu, BinmosinHo TM._M(56) 1 SP_M(54).

JI71s1 CTBOpEHHS MPOTPAMHOTO KOy HEOOX1THO PO3pOOUTH TaOIUYHUN BaplaHT
nporpamu, 1abin.4.3, KOPUCTYIOUUCH BIAMOBITHUMH PO3ALUTAMU O10JT10TEKH 1 OTUCOM
¢byHKII0HATBHUX OJIOKIB Y KepIBHUIITBI IO ekcruryaranii MIK-51.

Tabsmns 4.3 IIporpama kepyBaHHs pOOOTOI0 BUKOHABUOTO MEXAHI3MY
. . . . HacrporoBanus
Anroputmu (2 piBeHb) Kondirypauis (3 piBeHn) (4 piBenn)
|
Ne Bbas. Ne | Ne | Ne | Ne Im'st N Iv'st 3HayveH-
Bao- | ummpp | Ne Mog. napa- napa-
ajp. O6a | Bx | 01 | BUX | BXOLY HA
Ka MeTpa MeTpa




01 ™ M 56 | 0000 | 01 01 T™1 0:00:05
02 TM2 0:01:00
03 T™3 0:00:10
04 TM4 0:01:00
05 TMS 0:00:10
06 T™M6 0:01:00
07 ™7 0:00:10
08 T™MS 0:01:00
09 ™9 0:00:00
10 TM10 0:00:00
11 T™11 0:00:00
12 TM12 0:00:00
02 [TM_PRG |57 | 0012 |01 02 |01 |07 |01 |eSTART |01 nDISP 1
02 102 |02 |02 |[eSTOP 02 qREP 99
02 103 07 |01 |dRESET | 03 qSTEP 6
04 B.T1 1
05 B.SP1 3
06 B.T2 0
07 B.SP2 0
08 B.T3 0
09 B.SP3 0
10 B.T4 0
11 B.SP4 0
12 nMODE |3
13 nSTEP 6
14 TIME 0:00
15 SPO 33
03 SP M 54 |1 0027 | 01 01 SP1 20
02 SP2 20
03 SP3 35
04 SP4 35
05 SP5 20
06 SP6 20
07 SP7 30
08 SP8 30
09 SP9 0
10 SP10 0
11 SP11 0
12 SP12 0
04 PID IMP | 62 | 0040 | 01 04 |01 |02 |09 |PV 01 nDISP 1
02 nDIR 0
Aaroputmn Kondirypauis HacTporoBanus
Ne , Ne Im'st
Biro- mmgp | Ne Bbas. Mo, Ne | Ne | Ne | Ne Im's napa- napa- 3HaveH-
ajap. 01 | BX | 01 | BUX BXO/Y HA
Ka MeTpa MeTpa
03 nSTR 1
04 nTYPE 0
05 SP Q 1
06 nCONV_ |0
07 dTRK 0
08 nMODE |1
09 tCTRL 0:00:22
10 tMIN 0:00:02
11 tDELAY | 0:00:01
12 TI 0:00:10




13 TD 0:00:02
14 KP 1
15 SP 25
16 SP EXT | 30
17 ouT 0
18 PV R 60
19 SP H 100
20 SP L 0
21 SP R 0
22 POZ 2
23 TRK V 0
24 MAX 40
25 MIN 15
26 HYS 0
27 FF V 0
28 FF G 0
29 FF H 0
30 FF L 0
31 COR V 0
32 CORG |0
33 CORH |0
34 COR L 0
35 FB 0
05 DOT 09 | 0075 | 01 05 |01 | 04 | 05 dINT 01 nOUT 1
06 DOT 09 | 0076 | 01 06 | 01 | 04 | 06 dINT 01 nOUT 2
07 dSET 83 | 0077 | 01 01 dSET 0

1. IlepeBecTn KOHTpOEp y pexuM «PobGorta», HaTUCHYTH KHOMKY ~“BBim” i
kinapimamMyu A,V oOnyautd 1-uit 1 2-uit po3psau auciuies [TAPAMETP. 3HoBy
HAaTUCHYTHU KHOMKY “BBin” 1 oOHymuTH 3-mit 1 4-uii po3psaau aucries [IAPAMETP.
Hatucuytn kHOnKy “BBix” i 0OHYIWUTH pO3psau pemTd mudpoBux aucrieiB (micis
KOKHOTO OOHYJIIHHS pe3yJbTaT MIATBEPIKYETHCSI HATUCHEHHAM KiaBinni “Bix”).

2. 3anyctuty nporpamy «Aibsha» BukopuctoByroun Ha EOM wmento «Ilyck -
> Bce mporpaMmbl» 1 BUOpatu «Aibdayn:
M Microl i

(L ALFa

3. JInst CTBOpPEHHS HPOEKTY, Y TOJI¢ kb BrOpaTn «Dait» ->
«HoBbIl» 1 B MaHeni IHCTPYMEHTIB €KpaHy MporpamMu «Anb(a» HaTUCHYTH KHOTIKY

«HoBw1i» j

4. Tlpu HEeoOX1AHOCT1 BIAKPUTTS paHillle CTBOPEHOTO MPOEKTY:

® HAaTUCHYTU KHONKY «Bigkputu» abo BuOpatu KoMaHIy «BinkpuTu» @ B
MeHto «Daitny;

e y noni «Tun daitnosy BubpaTu HeoOXinuuit hopmar daitny *.fbd;

e 100 BIJKPUTU MPOEKT, 30epekeHWil B IHIIINA Tell, 3HAUTU 1 BIIKPUTH
MOTPIOHY TEKY;

® KJAIHYTH 1O MPOEKTY, IKUH NOTpiOHO BIAKpUTH B ALFA;

® HATUCHYTU KHOMKY «OTKPBITHY.

5. Hns 30epeKeHHsI IIPOCKTY:

]
® HATUCHYTH KHOTKY «30eperTm h Ha TIaHeJl THCTPYMEHTIB,
e [1[00 30epertu ¢aitn B iHIIIH Telll, 3HAUTH 1 BIAKPUTH TOTPIOHY TEKY;




eBpectn 1M's gokymeHTa B moai Im's  Qaiily 1 HATUCHYTHM KHOIIKY
«COXpaHUTB.

Cmeopennsa npozpammuozo Kooy
Bubip HeoOXiIHMX (QYHKIIOHAIBHUX OJIOKIB 3A1MCHIOETBCS Ha MaHeml
THCTPYMEHTIB 3 BIJIIOBITHOTO o3ty 6161i0TeKH, Tadu. 4.4.

L MIK-51.fbd - LFA

| @ain  Opaska Bua  [poskT CEDBHC OTnaaKa  Onumk O Nporpanme
— W@ P B 7 - i RS232 :
‘J@HQ TR RK ’ @ “‘#ﬁ@‘ il

BBOJ/BBIBOG |M3'IEM3'IM|IECK"E I NOrTHYECKHE I ynp. nporpammoﬁ I YTp. TEX. NpOUECCOrM I AENbTA PETYNATOPBI I MaTEMATHYECKHE MOOENH I EBINWCNEHWA | yrpagneHue

[I{o6 BuOpaTH (QyHKIIOHATIBHUN OJIOK, HEOOXIHO YBIUTH Yy BIAMOBITHUM
po311 Oi0TI0TEKHM 1 KJIAIHYTH JIIBY KIABINTy MHII Ha TOTpiOHOMY Osorti. Jliis
YCTAHOBJICHHsI BUOpaHOro OJioka Ha poOOYOMY IOJI MOTPIOHO MOBTOPHO KJIAIHYTH
JIBOIO KJIABIIICIO y BIIbHIM 30HI €KpaHy.

CrionydeHHs OJ10KIB 3A1MCHIOETHCS 32 IOTIOMOTOI0 MUIIII:

® YCTAaHOBUTH KypcOp Ha BIAMOBIAHWI BXix OJ0Ka 1 MICIS TOSBU Ha BXOII
KpPY>KKa - HATUCHYTH JIIBY KJIaBilly MUIILII;

® [IePECYHYTH KypcOp 3 HATUCHYTOIO JIIBOIO KJIABIIICH0 MUIII1 Ha BiAMOBIAHUHN
BUX1J MOTpiOHOro OJioKka (JKepena CHUTHaidy) 1 MICHAs MOSIBU KpyXkKa
BIJIMMYCTUTH KJIABIIIY;

e 3a HEOOXITHICTIO 1HBEPCii BXIJHOTO CHUTHATy, BCTAHOBUTU KypCOp MHIIIl Ha
BX11 Oyioka 1 HatucHyTH Ha kiaBiaTypi EOM knaBimy CTRL Ta miBy
KHOIIKY MHUIII1.

Tabnuns 4.4 Pozninu 6i6mioTexn (hyHKIIIOHATHLHUX OJIOKIB
Pozain HailimeHyBaHHS po3miy Mepenik pyHknioHaTbHUX 0JIOKIB
1 DOyHKIIOHAIBHI 0JI0KH BBOAY- IHTep(i)eifICIEPI]‘?I . BBiL[-{SI/Il.}i)I, anaﬂo\}"om.lﬁ BBiI-BHBIT,
BHBOY AUCKpeTHHIi BBiI-BUBi, IMIYJILCHUI BBil
2 MartemaTnyHi pyHKIioHANIbHI | MHOMKEHHSI, MiACyMOBYBaHHfl 3 MacIITa0yBaHHAM,
0J10KH PO3MOiJ, KOPiHb KBAAPATHHUH i Ap.
3 Jloriuni ¢pyuknionanbHi | Jloriune 1, Joriune ABQO, 0aratoBxogoBoe ABO,
0J10KH TpUrep, pericTp, BuaijieHHs (PpoHTY
DOyHKIiOHATBHI O0noku | MiniMmymM,  MakKCMMyM, eKCTpeMyM, OOMeKeHHH,
4 KepyBaHHSI IPOIPaMoI0 nepeMUKad 10 HOMepy, KoMmmaparop, Taiimep,
JIYHJIbHUK, MYJbTHBIOpaTOP i AP.
DOyHKIIOHAJIBHI 010ku | @iIbTP, MacmITA0yBaHHA, KYCKOBO-JTiHiiiHA QyHKIis,
KEpyBaHHSI  TeXHOJIOTIYHMM | YCTABKA AaHAJOTOBa, YCTaBKa 4acy, HpPOrpaMHUii
5 NpoLecom 3ajaBad, peryJasTop AHAJIOTOBMH, peryJsiTop
KACKaHUi, PperyJsaTop iMIyJbCHHN, naHejlb
KOpHCTYBay4a
6 DOyHKIIOHATIBHI 0n0ku | Perynsitop aHanoroBmii 3 po3smiMpeHUMH (QyHKIisIMH,
AeJIbTa-pPeryJasiTopis AeJIbTA-PeryJisiTop

[IporpamHamii KOJ aJrOPUTMY, 3a SKUM 3IHCHIOETHCS JOCTIDKCHHS TUHAMIKH
[TII-iMITyTECHOTO PETyJIATOpa, Ma€ HACTYITHHN BUTIISI:



TM_M{56) 1 TM_PRGI5T) 2 SP_M{54) 3
01 TRAM=0:00:05.0 [01] 0UT1 01 nDISP=1, 01| dpun 0T EP1=200, o1
02 ThA2=0:00:05,0) 02 OUT 02 qREP=33. — 02 ZP2=20, 02[7z
03 ThAS=0:00:40.0 |03 OUT 3 0% quTER=8. 02 dPause 03 $P3=35, 03[7E
014 ThA4=0:00:05.0 4] DT 4 eStart O {4 B T1=2 04 SF4=55 D
=0;00:05. —— |wsEzpies 03] dReset =3
05 TRAS=0;00:10.0 |05[ 0TS R . 05 SP5=20. 05[7S
0 TIIE=0:00:05.0 06 OUTE 07 B apacd [ 05 SPE=20, 0E[TE
07 TRAT=0:00:4000 |07 [ OLUTT sEtop 02 |a BTy 05| «REP 07 SPT=30, oty
0% ThAG=0:00:05.0 03[ 00T 03B 2P0, 06| nRER 05 SPE=30, 03[ TE
03 TRAS=0:00:00.0| 03[ OUT 3 10 ET4=00. — 03 SP3=0. ik E]
10 TRAM0=0:00:00.010 [ OLT10 11 E.2P4=0, UF| nETEF 10 2P10=0. 10 [0
== dRezet 05 K =
1 TRAH=0:000000 |11 [T 12 nMODE=2. 03| TIRE 11 2R =0, 11 [
12 Thil2=0:00:00.012 [ OUT 12 13 nETER=0. [ 12 5P12=0, 12 [Tz
= 14 TIME=0:00:00,0| 03] OUT s
= e =

IDoT(09) 5 ) IPID_IMP(62) 4

01 nOLT=0. 01 nDizp=1.

ol o 02 nDIR=0. 01 drasN
03 nETR=1. 02| dLac
= 04 nTYRE=0, —
DOT(09) 6 05 nBRESP1, 5] drac
6 nizhY=0, ;
= a4 draim
dingp gy [ ROHT=E. o oy |07 ATRED. Rl
I 05 nfODE=1. a5 | dUp
v 03 T etrl=000:22.0
10 Tmin=0:00:02.0 |06 JDMN
11 Tly=a:00:01.0
01 JZET=0. 3 2 Tlronang (2T EHT
i 40T BTO000020 || dea
14 KP=1. —
= 5
|15 $P=25.

Jl1s1 HacTporOBaHHS IMapaMeTpiB (hYHKI[IOHATBHUX OJIOKIB:

® YCTaHOBHTH KypCOp Ha BIAMOBiMHUK OJIOK 1 HATHCHYTH JIBY KJaBiIIy
MU, TPH IbOMY OJIOK MiJCBIYY€ETHCS;

® HATHCHYTM MpaBy KJaBilly MHIII HA BUAUIEHOMY OJIOIl 1 3 MEHIO, LIO
3'IBUTHCS, BUOpaT myHKT “IlapameTprl O0Kka”:

PID_IMP(62) __2] :

B nDizp=L. llapameTpr booxa
02 nDIR=0.

0% nST =i, Eonupoeate

04 nTYPE=0.

D5 nEnEER=0, WHoanuIe

G RNy =0,

07 dTRE=0, DT RATH

—P¥ Olas WMODE=0.  |as| dur
03 Tetrl=0:00:00.0 R
10 Tmin=0:00:00.0°) 05) 0N
11T dly=0:00:00.0

i2Ti=00000n | ST
1S TO=000:00.0  fos| 4emrs
14 KP=0. —
15 2P,

==

e y J1aJOTOBOMY BIKHI peJaryBaHHs IapaMeTpiB OJIOka BUKOHATH
BIIMOBIHI ~ HACTPOIOBAHHS, KOPUCTYHOUYHUCh TaOIU4YHOIO  (POpMOIO
nporpamu.



PID IMP(62)

Mapameimpel anzobnoxa | basoebid agpec bnoka| 62 Mopaakoebid Homep | 4
Hamep LLkchp HazgaHHe SHaYeHHe CEAZEHBIF M-p
1 nDisp HomMep AWcnnea 1.000

2 nDIR. HanpagneHHe AeHCTEMA pEMYNATORA 0,000

3 naTR CTpYETYpa peryAATORa(NapaneneHEIA, N, 1.000

4 nT¥PE Tvn perynAaTopa: 0-Ges OC, 1-c gaTdkEoM,,, 0,000

= NoNESP KonMYecTEo HCNonesyYeMel 3a8aHmid (1-8,., 1,000

& nicC Ry THn NpeodpasoEaHHA 0.000

7 dTRE FomMaHAa yCTaHOEKK Ha BelXoAe perynaT...  0.000

a nfMODE  Peskdn paboTel 1.000

e Tkl Bpema MexaHHzMa oo zz.0

10 Triin MHHMMaNEHaA ANMTENEHOCTE MMMY NBCA 0:00:0z.0

11 Tdly SaAEp¥KEA MEXAY BKIHHEHHAMH 0:00:01.0

12 TI EpemMAa MHTEr pMpoEaHHA 0i0o: 10,0

13 TC BpemA aMdepeHUHPOBaHHA 0:00:02.0

14 KP FoahHUHMEHT wCHAEHHA 1.000

15 Sk 3anaHHe 25.000

AHaNOT19HO 3pOOUTH HACTPOIOBAHHS IMapaMeTpPiB IHITUX OJOKIB.
Hywmepaiiist 6J10KiB BUKOHYETHCS B MTOPSIAKY 1X YCTAHOBIICHHS.
[Ipu HE0OX1AHOCTI MOKHA 3MIHUTH HyMEpaIIilo:

® aBTOMAaTH4YHO, 3a JOIMOMOIOK KHOIIKH g(HpOHyMepyBaTH OJ10KH
aBTOMaTMYHO) Ha TaHeJdl I1HCTpyMeHTIB. IIpu 1IbOMYy BHKOHYETHCS
MOCJTiIOBHA HyMepallis OJIOKIB y MOPSJIKY iX YCTaHOBJICHHS;

® BpYUYHY IpH OJHOYacHOMY HaTuckaHH1 KHOmok CTRL+D, ycraHnoBneHHs
IIOYATKOBOTO 1 IMOJAJIBIITNX HOMEPIB OJIOKIB y MOPSIKY 3POCTaHHS.

Posnomin mapamerpiB 0s10ka B pericTpoBii 001acTi mam'sTi 30iHCHIOETHCS:

® QABTOMAaTUYHO 3a JOMOMOTOI0 KHOIIKH ’(ABTOMaTHqHHﬁ PO3MOLT
1aM’sITi) Ha MaHeJl IHCTPYMEHTIB;

e BpYYHY 13 BKa3iBKOIO 0a30BOi aapecu OJioka B PericTpoBiil oOmacTi
nam'siTi.

[lepeBipka mporpaMu 3AIHCHIOETBCS 3a  JIONIOMOTOK)  KHOIIKH
(ITepeBiputu mporpamy), 110 Ha MaHeNdl IHCTPYMEHTIB. [lpu 1bOMY BHKOHYETHCS
nepeBipka IporpaMu KOpUCTyBava Ha BIJMOBIIHICTh ICHYFOUMM ITPaBUJIaM.

Hanazoooxcennsn

Hanaromkenns y peaJbHOMY 4Yacl 3alyCKa€ThCsl KHOMKOIO @
(HanaromxeHHs) Ha maHesl IHCTPYMEHTIB 1 3a0€3Mevy€e YNTaHHS JaHUX 3 KOHTpoJepa
3 HACTYITHOIO Bi3yaTi3aIli€lo CTaHiB BC1X BUXO/IIB OJIOKIB.

3anuc i yumanna npozpamu 3 KOHmpoiepa

R5232

B meHio «Ommun» a6o 3a JIOTIOMOTOI0 KHONKH

BU3HaunTH napametpu COM-nopty:

Ha TMaHeJl IHCTPYMEHTIB



Homep nopTa CKOpOCTE
| COM3 [ 115200 [
TakrayT R TarMayT sanpoca
3 ::‘: = )
| OTHEHS | ‘

3anuc, uumaHnua npozpamu 3AIMCHIOETHCS 3a BIJAMOBITHOI KOMaHJIOI B
. W L . :
MeHIo «JleiicTBUs» a00, KOPUCTYIOUNCHh KHOTKAMHU . Ha TIaHeJ THCTPYMEHTIB.

) ity . .

Ilicnst HaTUCKaHHS KHOIIKUA @ 3'9BUTHCS JiajioroBe BIKHO «KoMImmisaims
IPOEKTa», B IKOMY HEOOXIJTHO 3pOOMTH YCTaBKH, SIK y HaBeJEHY HIKYE (parMeHTi
ta HatucHyTH OK.

KOMIMAALMA npoexTa

CMILHK
ABTOMATHYECK A HyMEPALKA BNoKoE

AETOMATHHECKHA NOACHET NaHENSH MHAHEALHH
= AETOMATHYECKOE pacNpeAsHHE NApaHETROE B PErHCTROEOH
0GNACTH NAMATH

K.oHbHrYpaLHa
THN KOHTRONNERA! 'MM}{-EI V.DD.KKE » :
Moasene ¥Co oo vl

[IOBTOpHO HATUCHYTU KHOIIKY L] (3amucatu mporpamy B KOHTPOJED),
3'IBUTHCS J1aJIOTOBE BIKHO 3amuCy MPOrpaMu y KOHTPOJIEP:

3anMCh NporpaMMbl B KOHTpOATE p

MapameTpe
CaTeBoR aipec AONOAHHMTENEHD JanHcaTe

r - ] 3armcate B O3V MpoEEpEa ZanKcK
o :_I BanncaTbBEEF‘ROM i
pesHm "PABOTA"

AKTHBI3yBaTH HEOOXIJHI MyHKTH 3aMKCYy 1 BUKOHAHHS MPOTrpamMu Ta, YKa3aBIIH
aJpecy NPUCTPOIO, HATUCHYTUM KHONKY «3amucaThy. Ilicis 3aBeplueHHS Mpolecy
3aIlnCy, Ha JAMUCIIIET KOHTPOJIEpa BUCBITATHCS CUMBOIH «311».

3anyck KOHTYpPY PEryitOBaHHs BIIOYBaeThCs MICIS MEPEBOAY KOHTpOJEpa y
CTaH 3yNIMHEHHS BUKOHAHHS IPOrpaMu.

Jlns 3ynuHeHHS poOOTH KOHTpoJiepa, KHOMKOK "MeHro" BUOpaTH mHaHEIb
maukamii "Ilpr". Hatucuytn knomky "P/A", moune wmuratu inaukarop "Crom"
(uepBonmii kBaapat). Hatucuytu kaonky "Bgin".

JUist 3amycKy mporpamMu HaTHCHYTH KHONKY P/A, moyHe MHUTOTITH 4epBOHUI
kBajpar. [licas 2-pa3oBoro 10/1aTKOBO HATUCHEHHs KHONKKA P/A, MUTOTIHHSA niepelie
Ha 3eneHud TpukyTHUK. Kuomkoro "BBin" migTBepAMTH JaHy KOMaHAY 1

BiZICNIIIKOBYBaTH BHKOHAHHS TIPOrpaMH HAa JUCIUIESAX KOHTpoJiepa Ta pPoOOTi
BUKOHaBYOro Mexanizmy MEO [23].



