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BCTYIL

et HaBUaNBbHUI MMOCIOHWK PO3POOJICHO JUIS 3aCBOEHHS 3araJlbHUX Bilo-
MOCTeH Ipo Mepexi 300py Ta 0OMiHYy JaHUMH, SIKi BXOIATH 110 cTpykTypn ACY
TII i B. Bin npu3HavueHuii uist CTYJCHTIB JICHHOI Ta 3a09HOi (hopM HaBYaHHI 32
CHELIAJBHICTIO «Asmomamu3ayis ma KOMN 10MePHO-IHMespo8aHi MexHon02ii».
[MociOHMK CKITaIaeThest 3 YOTUPHOX PO3/UIIB, B SIKMX MOCIIIOBHO HIe PO3KPUTTS
6a30BUX MOHATH NPO iH(GOpPMALIiHHI Ta KOMYHIKAL[IHHI MEpexi.

VY mepmiomy po3aiTi HaBOIITHCS BiIOMOCTI PO MOOYIOBY Ta OCHOBHI
NPUHOUIH poOOTH iHQOpMamiHHUX Ta KOMYHIKAIlIfHUX MepeX, a caMe apxi-
TEKTYpy Ta TOIIOJIOTII0 MEPEeX, METOAN KOXyBaHHS JDKEPEN Ta KaHAIIB, TAaKOX
PO3TIISTHYTO MOPSIIOK JOCTYITY 10 KaHAMTIB 3B SI3KY.

Jpyruii po3aia NMpUCBSYEHWH NMUTAHHSIM MOOYIOBH Ta BHKOPHCTAHHS
MIOCITIIOBHUX 1HTEp(eiiciB, sKi € amapaTHOIO OCHOBOIO KOMYHIKAIlIfHUX Me-
PeX, IO BXOAATH A0 CKJIaJy KOMIT I0TEPU30BaHUX CHCTEM YIIPABITiHHS TEXHO-
JIOTIYHUMH TIporiecaMy. BBeaeHO MOHATTS «IIPOMUCIIOBI MEPEXi» Ta HaBEICHI
iX OCHOBHI XapaKTEPHCTHUKH, a TAKOX IEpPeBarv Ta HEAOJIKM TOPIBHIHO i3
3BHYAWHUMHU KOMIT IOTEPHIMH MeEpeXaMu. 3a JIOTIOMOTOI0 BHKOPHCTaHHS
TIPUKJIAZHOTO TPOTPaMHOro 3a0e3MedeHHs Ta IPHUKIIaAiB, SKi HaBeJeHi B PO3-
JITi, CTYAEHTH MOXKYTh 3aKpilTUTH TEOPETHUHI 3HAHHS MPO TPHHIMIM Iii oc-
HOBHHUX TocHimoBHHUX iHTep(eiiciB — RS-232 1a RS-485. Takox maHo mosic-
HEHHS KOHLIEN i MoOyI0BH €TAIOHHOI MOZEINI B3a€MOIiT BIIKPUTHX CHCTEM Ta
ycix ii piBHIB 100 3aCTOCYBaHHS B IPOMHUCIIOBUX Mepexax.

VY TperpoMy pO3Aiii PO3TISIHYTO MPOTOKOIHM TMPOMHCIOBUX MEpEXK, SIKi
0a3yroThCsl Ha BUKOPHUCTAHHI MTOCHTIIOBHUX iHTepdeiiciB RS-232 ta RS-485. Lle
npotokonma ModBus, OWEN 1a DCON. JIyisi ux TPOTOKOJIB HaBeoeHi Tpu-
KJIaJ¥, SIKi AEMOHCTPYIOTh MPUHIMIIN (GOpMYBaHHS KaJApiB Ta aHANI3 iXHBOTO
BMicTy. [Ipn bOMy BHKOpHCTaHI peasbHi amapaTHi 3aCO0M MPOMHUCIOBUX Me-
PEX: IPOMHCIOBI KOHTPOJIEPH, ONEpaTOpPChKi MMaHemi, KOHBEpTepH iHTepdei-
CiB TOIIIO.

YV derBepTOMY PO3ALTI HA MPUKJIAAI THUIIOBOTO TEXHOJIOTIYHOTO 00’€KTa
po3pobiierHa posmnonineHa cucrema ynpapiinas (PCY) TexHonoriyauM mporre-
COM 3 JrrofuHO-MamuHuM iHTepdeiicom (JIMI) y BHUrIsmi KOMIT FOTEPHOTO
NPAKTUKYMy. BHKOHaHHS IIbOTO TPAKTUKYMY HO3BOJISIE CTYACHTaM OLIbII
e(eKTHBHO 3aCBOITH B IONAIBIIOMY TEOPil0 Ta NPAKTHKY 3aCTOCYBaHHS IPO-
MHCJIOBHX MEpEX Ta caMocTiiHO po3podistu PCY 3 JIMI.
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PO3JILT 1.
OCHOBH TTIOBYJIOBU CUCTEM OBMIHY JAHUMU
Y CKJIAJIL ACY TITi B

MerTor0 IBOro po3iiy € MiArOTOBKA J0 3aCBOEHHS OLIBII CIICiallizoBa-

Hoi iHdopmanii, sika Oy/Je HaBeJeHa Y HACTYITHHUX PO3/iJIax.

TaK, 3aBCPUIMBIIN BUBUCHHA LIBOI'O pO3I[iJ'Iy, BHU 3MOXKCTE:

OTpUMaTH ySBJICHHS IIPO MEPEXKi 1 CHCTeMU OOMiHY JTaHUMHM Ta Tpo ii
CKJIJIOB1 €IIEMEHTH;

TIOSICHUTH OCHOBH OiHapHOi Ta 16-pidHOi cHCTEM YHCICHHS;

OTMCaTH YMHHHKY, SKI BIUIMBAIOTh HAa HIBUAKICTH Mepenadi JaHuX Ta
SIKICTh KaHaJIiB 3B’ SI3KY:

O IMpHHA CMYTH MIEPETyCKaHHS;

O BIiJHOIICHHS CUTHAJ/IIYM;

O mepenycKHa 3/1aTHICTb;

O 4YacToTa MOSBH IMOXHOOK;

TIOSICHUTH TIPU3HAYEHHSI OCHOBHUX KOMITOHEHTIB KOMYHIKaIliifHOI Me-
pexi;

OTMCaTH KOMYHIKaIiiHI pe)XKUMHU CUCTEMH OOMiHY TaHUMH;

ormcaty GopMaT MOBIAOMIIEHb Ta NPOIETyPH BUABICHHS OMHJIOK B
ACHMHXPOHHUX Ta CHHXPOHHUX CHCTeMax OOMiHYy JaHHMHU,
nepepaxyBaTH Ta TOSICHUTH MOPSJOK BUKOPHUCTAHHS HAHOIIBII TMO-
IIAPESHUX KOJIIB!

0 xox boxno Ta Mopse;

0 ASCII,

0 xox 'pes;

O nmBifikoBo-necsTroBuii ko (BCD);

TIOSICHIOBATH METOIH JOCTYITY A0 (pi3MYHMX KaHAJIB MEPex;
TIOSICHIOBATH MIPUHIINTI B3a€MOJIi 0araTopiBHEBHX CHUCTEM 3B’SI3KY;
OTpUMATH YSBIEHHS NPO KOHIEMIII0 MOOYIOBH €TaJIOHHOI MOJENi
B3a€MO3B’SI3KY BIIKPDUTHX CHUCTEM;

OTpUMATH 3arajibHe ySBJICHHS PO MOHATTS IIPOMHUCIOBI MEPEXi», a
TaKOX MPO X IepeBard Ta HEJONIKH MOPIBHIHO 3 KOMII IOTCPHUMHU
MepeKaMH.



1.1. 3aranpHa XapakTepHCTHKA CHCTeMH OOMiHY JaHUMM

Cucremu, sKi 3aTHI CTBOPIOBATH, CHpHIMaTH, BigoOpaxatH, 30epiratu
Ta 00pobIATH iH(pOPMAIIFO, HA3WBAIOTHCS IHPOPMANIHHIMH CHUCTEMaMH. 3
mux nosutii mepexxi ACY TII i B € indopmaniiinumu cucremamy, a 3 ypaxy-
BaHHAM IXHBOI cHEeU]iKH 3aCTOCYBaHHS — iH(GOPMALITHUMH BHMipIOBaJIbHO-
ynpapistounmu cucremamu (IBYC). Tlpu 1poMy BKasaHi cucteMu He oOMe-
JKYIOTBCSI HasiBHICTIO BCHOT'O OJIHOTO KaHaly 3B’SI3Ky, TOOTO 4YacTillle BOHH €
OaraTokaHaNFHUMH. baraTokaHanmpHa cucTeMa Tepenadi iHpopmarrii 3abe3re-
Yye OJHOYACHY 1 B3a€EMHO HE3AIEXKHY IIepeAady IOBIIOMIIEHb Bif 06araTtbox
JOKEpeIT TI0 OJHIN 3arajibHii JiHiT 3B’3Ky. Lle mocsAraeThes 3a paxyHOK BHUKO-
puctanHs nomatkoBoro oomamHanHs. Jo cxirany IBYC BXomsTh Tak 3BaHi gy3-
. Byson 38’s13ky (iH(popMaIiiiHuii By3011) € JOCTATHBO CKIIAJHUM KOMIIOHCH-
TOM CHCTEMH, OCKIJIBKH, OKpiM OaraTokaHalbHOI Tepenadi (mpuitomy) iHdop-
Mallii, BiH 3a0e3neuye:

= BHOIp HAHKOPOTIIOro HUISXY MIX JDKEPETIOM Ta OJlep)KyBadeM IOBif-

OMIICHHS (MapIIpyTH3aLlis);

" JIOTPUMAaHHS CHCTEMH MPiOPHUTETIB (IOCTYII 10 KaHATY 3B’SI3KY);

= HaKONMYeHHs i 30epiraHHs iH(popMaIllii 3a BiACYyTHOCTI BIJIbHUX KaHa-

niB mepenadi (Oydepusanis qaHux);

® KOMIT IOTEPH30BAaHE YMPaBIIHHI yciMa MepepaxoBaHUMH (yHKIisIMH

B aBTOMAaTHYHOMY PEXHMI.

Ha meit gac Bxxe ocraTouHo copMyBanach SIK NPHKIIAAHA HAYKa meopis
inghopmayii. BoueBup, M0 MpeAMETOM BUBYECHHS M€l TEOPIl € TepMiH «iHgop-
Mayia». 3a3BUYal i MM TOHSTTSAM MAroTh Ha YBa3i HOBI BiIOMOCTI MO Ha-
BKOJIMIIIHIH CBIT HIIAXOM B3a€MOZIi 3 HUM, IPHCTOCYBAaHHS /10 HHOTO Ta 3MiHEH-
HA #ioro B mporeci npucrocyBanus. B teopii indopmanii [1] HaBeneHo Bu3Ha-
YCHHS TepMiHa iH@opmayia».

Indopmartis me Hacamrepesn BiIOMOCTI, sIKi TTOBHHHI OyTH BHUKOPHCTaHI
JUIsl BUPIIICHHS 3aBJlaHb BUMIPIOBAaHHS, KOHTpOIo Ta ynpasiiHas. Came IBYC
HaJIeXaTh 10 TAKUX CHCTEM, SIKi BUDIIIyIOTh 3aBJIaHHS BUMIPIOBAHHS Ta yIpaB-
ninas y ckiaaai ACY TIT 1 B. 3ayBaximo, 1o HEoOXiTHO pO3pi3HIOBATH MOHST-
Ts «iH(popMaris» Ta «moBimoMiIeHH. [loBimoMieHHS — 1€ popMa MOJaHHS iH-



(opmarii, HAIPUKIA/ MOKa3H BUMIPIOBAILHOTO HPHCTPOIO 3 MiJKIIOYEHUM JI0
HBOT'O TEPMOMETPOM OIIOPY, KepyIoUdi KOMaH ! TOIIIO.
Takum 9YMHOM, MOKHa BBECTH

Indopmaniiina mepezka Ne 1 . . « .
Tugpopmaniiina Tnopmaniiina Takuld TEPMIH iH(opmariiiHa
cucrema Ne 1 crcrema Ne n Mepekay, sKa € CyKYIHICTIO iH(Op-
AN ad

MalifHUX BY3JIB, 3’€IHAHUX JiHIA-

b E :
Komyuisaniiina MM 3B 13Ky, AKa € Cy0’eKTOM iH(O-

Mepeska pmariiiHoro mpocropy. Bsarami,

«Mepeka» — Iie TepMiH, SIKHH € Cy-

X A
Tndopmaniiina Inpopmauiiina KYIHICTIO TIPUCTPOIB TepeIaBaHHs,
cucrema Ne 1 cucrema Ne n

TpuitMaHHS Ta 30epiraHHs TaHuX, a
Indopmaniiina mepe:ka Ne 2

TaKOXX 3aco0iB 3B’S3Ky MDK HHMH.

Pucynoxk 1.1 — I1obynoBa Ta Po3pi3HAIOTE Mepexi IBOX THIIB:
B3a€MO3B’ 130K KOMyHiKaIiHHOT

: R KOMYHIKayitini  Ta  iHghopmayitini
Ta iH(pOpPMALITHOT MEpEeK

(oGunCITIOBANTBHI). MixnapoHa
opramizamiss  crammaprisamii  (ISO  —  International  Organization  for
Standardization, http://www.is0.0rg) BusHaYMIIA 0OULUCTIOBATbIY Mepedicy K CH-

cTeMy JUIs TIOCHiJOBHOI OiT-opieHTOBaHOI Nepenayi iHpopmMartii Mixk 3B’ I3aHUMHA
OJIMH 3 OJIHMM He3aJeKHUMU rprctposimu [2]. Ha puc. 1.1 moka3aHo CTpyKTypy
Ta B3aEMOZiI0 iHpopManiifHuX Ta KOMYHIKalliHHAX MEpPEX.

Inghopmayitina mepesica (obuucmrosanvha mepesca) — e CYKyIHICTb iHPO-
pMamiifHuX BY3IiB, 3’€JHAHUX JTiHISIMU 3B 53Ky, sSKa TPU3HAYCHA T 30epiraHas
iHpopmarii Ta cxramaerbes 3 iHGopMmaniiiHnx cucreM. Il iHpopMariiiHOO
CHCTEMOIO CJIJI PO3YMITH CHCTEMY, sSIKa € IOCTadajJbHUKOM a0 CIOKHBaueM
iH(pOpMari.

VY cBoIO 4epry, KomyHikayiina mepedica — e CyKYITHICTh KaHAIIIB 3B SI3KY
Ta TepMiHAJIBHUX IPUCTPOIB, SKI NMPHU3HAYEHI AV TIEPETBOPEHHS Ta Iepena-
BaHHS JIAaHUX TIO Pi3HUX (DI3MYHHUX CepeIOBUIIAX.

B iHdopmariifHux Ta KOMYHIKAIIHHIX Mepexax MUPKYIIOITh TUCKPETHI
Ta Oe3rnepepBHi NOBIIOMIICHHS, SKI MOAUISIOTHCS 32 XapaKTepOM 3MiHIOBaHHS Y
gaci Ta 32 MHOYKHHOIO.

besnepepsne nosioomnenna y 4aci Binodpaxkaerbcs 6e3nepepBHOIO (yH-
KIi€ro yacy. Ane i 6e3mepepBHi MMOBIJOMIICHHSI MOXKHA TIepeaBaTé JUCKPET-
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HUMH MeTofamu. J{J1s 1iporo Ge3nepepBHUiA CUrHAN (ITOBiTOMIICHHS) iJIAI0Th
JIMCKpeTH3allii B 4aci Ta KBaHTYBaHHIO 3a piBHeM. Ha mpuiiManbHiil cropoHni
BUKOHYETbHCS BIIHOBJIEHHS Oe31epepBHOI (DYHKIIT 32 TUCKPETHUMH BiJIIKaMH.
Ane mi omeparii moTpeOyIOTh BUKOPUCTAHHS JOAATKOBOTO OONaTHAHHS: aHA-
noro-udpoBux Ta IUQPO-aHATIOTOBUX MEPETBOPIOBaUiB. /Juckpemue nosio-
OMJIeHHs ) 4aci € TIOCIIIOBHICTIO OKPEMUX CHMBOJIB, SIKI II€PENalOThCsl Y BU-
3HAa4eHI MOMEHTH 4Yacy. [y mepeTBOpeHHs IMCKPETHOTO ITOBIJOMIICHHS B
CHTHAJ HEOOXiHO BUKOHATH OIEpallifo KOXyBaHHS MOBIJOMIICHHS, TIPH SIKOMY
MiABUIYETHCS IBUAKICT Ta MEPEIIKOMOCTIHKICTh 1H(GOpMAIIii, 10 mepena-
€TBCSL.

IMonin moBioMIIeHs Ha MCKPETHOCTI 32 MHOXKHMHOIO Ta Y Yaci He IT0B’s13aHi

onuH 3 ogauM. Ha pric. 1.2 mokasaHo yci MOXJIMBI THIIH ITOBi{OMJICHb.
= Qe3mepepBHi 332 MHOXKHHOIO Ta y 4aci, 3BuYaiiHi GesmepepBHi (puc.
1.2, a);
=  Qe3mepepBHi 32 MHOXHHOIO Ta JUCKpeTHI y 4aci (puc. 1.2, 6);
" JIMCKpeTHI y MHOXHHI Ta Ge3nepepsHi y uaci (puc. 1.2, 6);
" JIMCKPETHI y MHOXHHI Ta y 4aci, 3Budaiini muckpetHi (puc. 1.2, 2).
[Tpy MaTeMaTHIHOMY ONHCI MOBIOMIIEHH ()OPMYBAHHS JUCKPETHUX IO-
BiJIOMJICHb PO3TIIAAIOTH SK ITOCITITOBHANA BHIIAJAKOBHI BHOIp TOT0 a00 iHIIOTO
CHMBOJTY 3 ajdaBiTy JuKepera MOBiJOMIICHb, TOOTO (hOpMyBaHHS IHCKPETHOI
BUTAKOBOI mociitoBHOCTI. POpMyBaHHIM Oe3NepepBHIX MOBIZIOMIICHb € BHU-
6ip peanizamiii (BUaAKOBUX (QYHKILi) Ge3MepepBHOrO BUMAAKOBOTO IPOLECY.
AJte 11e TMTaHHS € OKPEMOIO TEMOIO 1 PO3TIISIIAETHCS B Teopii iHpopMariii.

IMporec epeTBOPEeHHs IUCKPETHUX MOBIOMIICHb B CHTHAJ Ha3MBAETHCS
y IIUPOKOMY PO3yMiHHI KOmyBaHHAM. [IpoTe y By3bKOMY pO3yMiHHI KOJTyBaH-
HS — 1Ie BiT0OpaKeHHS TIOBIJOMIICHHSI Y BUTJISAII TIOEJHAHHS CHMBOJTIB.

PosriisiHeMo y3aranbHEHY CTPYKTYpHY cxeMmy iH(opmamiiHOI cucremH,
sika HaBejleHa Ha puc. 1.3.

Sk mokasano Ha puc. 1.3, cucteMa 00MiHYy TaHUMH CKIaIA€ThCS:

* 3 mkepena indopmaii (mepenaBay abo miHilHKI HopMyBad), sKe me-
PETBOPIOE TOBIOMIICHHS y (OpMY, 3pYUHY ISl Tiepenadi 1Mo KaHaTy
3B’SI3KY;

= 3 npuiiMada, SKAA NpuilMae CUTHANIM Ta MEPETBOPIOE iX 3BOPOTHO y
MIOYaTKOBE TTOB1IOMJICHHS
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" 3 KaHAJIY 3B’S3KY, [10 SKOMY IepeJaroThCs curHany. Lle MoxyTs OyTH
IIpOBiHI 200 Ge3MpoBiaHi JIiHIT 3B’S3KyY, a caMe:
O MiJTHUI JpiT;
O ONTOBOJOKHO;
O pamio3B’sI30K;
O CYILyTHUKOBHII 3B’ SI30K.

X (t X (t
ﬂ ol

i t

a 6
x (t -
ﬁfﬂ_ff'ﬁi_'l ---
i t

6 2

Pucynok 1.2 — Tunu noBizoMiIeHs B IUTONIMHI MHOHH Ta y Yaci

Ha cxemi (puc. 1.3) moka3zaHo mpoXOKeHHs TOBIIOMIICHHS BiJl IKepena
JI0 oJiep KyBaya 3 MO3HAYCHHSIM JIOJJaTKOBHUX TMPHUCTPOIB, sIKi 3AIHCHIOIOTH OIe-
patii kodysanus Ta mooynoeants. BigzHaumMo, o0 B IpoIleci ImepeaaBaHHs
CUTHAJ MiUIA€THCS IIE 1HIIMM MEepPeTBOPEHHSIM, 0arato 3 SKHX € TUIOBHUMH,
00OB’SI3KOBUMH JUTSI PI3HUX CHCTEM €JIEeKTPO3B 3Ky, HE3aJISKHO BiJ iX MpH-
3HAYCHHS Ta XapaKTepy IMOBiJOMJICHb, SIKi IePESAalOThCS.

Loicepeno nogioomnenns — ne GpismaHAN 00’ €KT, STKUH (HOPMYe KOHKpET-
ue mosimomitennst X(t) (;mromu, TTK, TJIK, natuwkn). [Ipukiaam moBi1OMICHE —
Ie PiI3HOMAaHITHUH KOHTEHT. MOBa, My3HKa, (hororpadis, TeKcT, puCyHOK abo
3HAYCHHS TEXHOJIOTIYHOro mapamerpa. [lepeTBoproBayi OBiJOMIICHHS B €JIEK-
Tpu4yHKM curHam (MiKpOQOH, JAaTYKMK) MEpPETBOPIOIOTH MmoBimoMieHHs X(t) Ha
nepBunnuii curran S(t). Hanpukiaz, e nepeTBOpeHHsI 3HaUCHHS TUCKY Pifu-
HU BCEpEIUHI €MHOCTI B YHI(IKOBaHWH ENEKTPHYHUA CTPYMOBHH CHTHAI
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4...20 MA abo B mu(hpoBuii KOI 32 TOTIOMOTOI0 aHAJIOTO-I(POBOTO MIEPETBO-
proBaua (AIIIT). Curnan — 1e MarepiaabHUN HOCIH TTOBigOMIICHHS. MOIyISITOD
3[IHCHIOE TIEPETBOPEHHs epBUHHOrO curHany S(t) y Bropunsumii curnan S(t),
SIKMH OUTBII 3pYYHHMI JJIsl TIepeAaBaHHsA B CEPEOBHI IOIIMPEHHS B yMOBax
nii mepemkoz N(t). daui, Ha npuiioMHOMY 601 CHCTEMH 31 CHIOETHCS 3BOPO-
THE NIEPETBOPECHHSL.

JOKEPEJIO X(t) [NepBuHHMIA
iHpOopM™marii ”| meperBoproBau
(KOJEP)

IlepenaBau |
OAVYIIATOP

Iepewroou, n(t)

Il

IepBuHHMIA
OHEPXYBAY| y(t) | neperBoproBau [Mpuitmay
nosiomenns [€ (AEKO/IEP) €77 NEMOJYJISITOP

Pucynok 1.3 — Y3aranpHeHa CTpyKTypHa cxema iHpopMaIiiHol cucteMu

Kooep 0oicepena cyxuth Ui IepeTBOPEHHS MOBIJOMJICHD B KOJIOBI CH-
MBOJIM 3 METOI0 3MEHIIEHHS HaMIpHOCTI JpKepena MMoBiJOMIICHHS, TOOTO ISt
3a0e3IeueHHs] MiHIMyMY CepeHbOI'0 YMClla CHMBOJIIB Ha OJTHE TIOBIIOMIICHHS
Ta Horo momaHHA B 3py4Hiil (opmi U TOJANBIINX NEPETBOPEHB Ta Tepea-
BaHHs (HATIPHUKIIAJ, y BUTIISI IBIHKOBHX YHCEI).

Jlo mepenaBava BXOIUTH TAKOXK KOOep KAHALY, SIKUH TIPU3HAYCHHUH IS
BBEICHHA HAJMIPHOCTI 3 METOIO IiJBHINEHHS JOCTOBIPHOCTI MepeaBaHHS
JIAaHUX, [0 AO3BOJISE BUSIBIIITH Ta BHUIPABIIATH IIOMIIIKHA B KaHAJILHOMY JI€KO-
nepi. [Hexodep kanany 3abe3medye mMepeBipKy HaaMIpHOTO (HEpemIKOmO-
CTIfKOr0) KOy i TIepeTBOPEHHS HOro B IMOCIiIOBHICTH IEPBUHHOTO SIEKTPHY-
HOTO CHUTHaIly Koxy 0e3 HaJMipHOCTI.
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Jlexodep Odcepena — 1ie IPUCTPIi TSI ISPETBOPEHHS TTOCIIJOBHOCTI KO-
Ity BxKe 0€3 HaIMipHOCTI B TIOBiJJOMIICHHSI.

VY cucremax 3B’SI3Ky NPUHHSATO PO3PI3HATH JBI TPYNH BiAHOCHO camo-
CTIHHHUX TPHUCTPOIB. Kodeku Ta Mmodemu. Kooexom Ha3MBAETHCS CYKYIHICTH
KoJepa Ta JieKojepa, SKi NpU ABOCTOPOHHBOMY 3B’SI3KY KOHCTPYKTHBHO
00’enHaHI B OJMH NpUCTPill. Modemom Ha3UBA€ThCsl KOHCTPYKTUBHO CyMillle-
Ha CYKYITHICTh MOZYJISITOpA Ta IEMOLYJIATOPA.

PosrissHeMO 1mie OOMH KOMITOHEHT CHCTEMH 3B’SI3Ky, a caMe KaHaj
3B’s13Ky. Ilin kananom 36’°s13Ky po3yMieThCsS CYKYIHICTH 3ac00iB, sKi 3abe3re-
YYIOTh NepelaBaHHs CUTHAITY Bifl IESIKOTO MyHKTY A 110 myHKTY B. [TyHKTH A4 1
B MoxyTs OyTr BHOpaHi pi3HAM YHHOM, 3aJI€KHO BiJ 3aBJaHHS, IO BUPIITY-
€TBCSI CHCTEMOIO 3B’SI3Ky. 3aJIeKHO BiJ BUAY BXIAHUX Ta BUXITHUX CHMBOJIB
KaHal 3B’SI3Ky MOXe OyTm Oe3mepepBHUM, ITUCKPETHHM ab0 JMCKpPETHO-
Oe3nepepBHUM. B omHill 1 Tiif ke cXeMi MOXKHA BUAUTUTH SIK TUCKPETHUH, TaK i
Oe3nepepBHNIT KaHa, 3aJIEKHO Bl BHOOPY TOYKH PO3TIISTY CHCTEMH.

PosrisiHeMo peranbHimIe AesKi MOHATTS Ta BU3HAYCHHS, SIKi 1TOB’SI3aHi 3
iHpOpMaiHHIMHU CUCTEMaMH 1 sIKi BizioMi 3 Teopii iHpopmarii Ta KoxyBaHHS.

Inghopmayia — 1ie CyKyIHICTb BiIoMOCTEH IO sKi-HEOyApb MMOii, porecH,
SIBUIIIA TOIIIO, SIKI PO3TIISIAIOTHCS B aCTIEKTI iX Mepeiadi y MpocTopi Ta y Jaci.

Togidomnenns — 1ie iHpoOpMalis, ska BUpa’keHa B TEBHIA ¢opMi i npH-
3HAYeHa ISl Iepesadi Bij JpKepena JI0 OfepKyBaJa.

Cuenan — 1e ninecnpsMoBaHa 3MiHa (i3MIHOTO CepeloBHINa a0 MpoIie-
Cy, sSIKE TIOB’SI3y€ JPKEPENIO 3 OAEP>KyBadeM.

OTxe, iH(OpMaLilO NEperaroTh y BUIJSIAL MOBIJOMIICHB, SIKi, B CBOIO
4yepry, MOJaloThCs CUTHAJAMHM, IO € HocisMu iHdopmarii. [Ipuknanamu mo-
BiJJOMJICHb MOXKYTb OyTH TEKCTH TeJIerpaM, MOBa, My3HKa, TEJIEBi3iiiHe 300pa-
JKCHHS, JTaHI Ha BUXOJi KOMIT FOTepa, MapaMeTpl Ta KOMaHIN B CHCTEMI aBTO-
MaTHYHOTO YNPABIiHHS TEXHOJIOTIYHUMH 00’ €KTaMu Toino. OCHOBHUM BHIOM
CHTHAJIB B TAKMX CHUCTEMax € eNeKTpH4Hi abo onTwyHi curHaiu. Ilpu npomy
TaKi IMOHATTS, K KUTBKICTh, TOCTOBIPHICTH 1 MIBUAKICTH Iiepeadi iHpopmarlii €
OCHOBHHMH TIpY BUOOPi TTapaMeTpiB MPOTOKOITY Ta iHTEpdeHcCy.

OxpiM Ha3BaHMX TEPMiHIB, B Teopii iH(pOpMAaIli JaeThesl MOHSTTS PO
JISSIK1 HII TePMIHH: wym, nepeuikooa, TiHis Ta KaHa 36 s13K) .
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LIym — cropoHHi iH(opMamiiiHi OTOKH, SIKI BHHUKAIOTh B CUCTEMi HE y
3B’3Ky 3 ii I[IIbOBUM TPU3HAYCHHSM. 3MiHU (DI3MYHOTO CEPEIOBUINA, IO BU-
KJIMKAIOThCS IIYMOM, IIOB’SI3YIOTH JDKEPENO 3 OJiepyKyBadeM, Ha3MBaIOTHCS
nepewxooamu. Ilepenikoan OyBalOTh aJUTHBHI, MYJIbTHIUIIKATHBHI Ta KOMOi-
HOBaHi.

Kanan 36’43y — CyKyIHICTh TEXHIYHUX NPUCTPOIB Ta MPUPOAHOTO (i3u-
YHOT'O CEpPE/IOBHUINA, KA BUKOPHCTOBYETHCS UIS IIepeniadi i MepeTBOpeHHs CHU-
THAJIB €TUHOT (Pi3UIHOT TPUPOIH.

Jlinisi 36’a3ky — CKJaJOBa YacTHHA KaHATy 3B’SI3Ky, B SKOMY CHT'HAJ
TIPEIa€eThCs BiA mepeaaBada o MpuiiMada Ta 3a3HA€ JIAIIC MPUPOJHUX 3MiH
(cepemoBHIIIE PO3MOBCIOHKEHHS).

3po3yMiJio, II0 IepeaaBad Ta MpuitMay NOBHHHI PO3yMIiTH OAWH OIHOTO.
Jlist iboro Mae OyTH BUpoOJIeHa yrosia 3a psiioM YMHHUKIB!

® TUII BUKOPHCTOBYBAaHHX CHUTHAJIIB;

® BH3HAYCHHS JIOTIYHOI €OJMHUIII» Ta JIOTIYHOTO KHYJIIS»;

= KOAH, sIKi TOJAIOTh i CHMBOJIH,

= cnoci0 3a0e3reueHHs] CHHXPOHI3allii MDK TiepeiaBadyeM Ta IpHiiMadem;

®  [IOPSIIOK YNPABIiHHS IIOTOKOM JIaHUX;

= croci® BUABICHHS Ta BUIPABICHHS MOMIIOK, SIKi BHHHKAIOTh B TIPO-

1ieci IepeJaBaHHs Ta MOUIMPEHHS CUTHATIB.

@Di3uuHI YMHHUKH 3a3BHYall Ha3UBAIOTh cmandapmom inmepghelcy, Bl
OCTaHHI YMHHUKHU BIAHOCSATHCS 10 npomokony oominy. Pi3myaamii croci6 me-
penadi JaHUX MO KaHATy 3B’A3KY 3aJISKUTH BiJl BAKOPHCTOBYBAHOTO CEPENO-
Buma. Hanpuknax, asiiikosi 3HadeHHS «0» 1 «1» MOXyTh BHpa)KaTHCS IIPUCY-
THICTIO 200 BiJICYTHICTIO Hampyrd Ha MiJHOMY ApOTi, BOMa 3BYKOBUMH dac-
TOTaMH, IO TEHEPYIOThCS 1 JACKOAYIOTHCS MOJIEMOM, SIK L€ BiOYyBaeThCs B
TenedoHHIN NiHIT 3B’I3Ky, a00 NUIIXOM MOIYNALIl NPOMEHIO CBITIA, K IIE
BiZOyBa€THCS TIPH Mepeiadi CUTHATY 110 ONTOBOJIOKHY. TakuM YHHOM, inmep-
@helic — KOMIUIEKC 3ac00iB yHI(IKOBAHOTO CITONYYEHHS MiXK CKJIQJIOBUMH Hac-
THHAMH CHCTEMH OOpPOOKH NaHWX, IO BKIIOYAE arapaTHi 3acOo0M 1 KOMYHiKa-
i AHAN TIPOTOKOII.

[Hdopmaris 3aBxIu TepenaeTbess OIOKaMU JaHWX 3aJIKHO BiJ TIpoIe-
Iyp oOMiHy MiX 00’€KTaMH, SIKi Ha3UBAIOTh NPOMOKOAAMU nepedayi OaHux.
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OTXe, npomoxon — 1ie CyKyIHICTh TPABWII, 1[0 BCTAHOBIIOKOTH €IMHI ITPHHIH-
A B3a€MOJII IMJCHCTEM Ta OOMIH MaHWUMU MK BYy3JIlaMH B MeEpexi, TOOTO
BCTAHOBIIIOIOTH (JOpMAT Ta MPOLEAYypH 0OMiHY iHpOpMALII€IO.

BBeneni TepMiHM BIACTHBI TEBHUM TEXHIYHUM CHCTEMaM, HATPUKIA]
TeJIeKOMYHIKaIiifHuM. B momanbsmoMy indopManiiiai cucreMu OyayTh po3-
TIISIATUCH SIK CKIIAJ0BI KOMITOHCHTH KOMIT IOTCPH30BAHUX CHCTEM YIIPaBITiHHS
TEXHOJIOTIYHUMH TIPOIIECCAMH.

1.2. ApxitekTypa nmo0y10BH Ta MeTOIU OpraHizauii kKaHaiB 3B’513Ky

Basaraui, uepe3 Oyap-sKuii KaHan 3B’S3Ky [JaHi MOXKHA IIEpEIaTd TPHOMa
criocobamu (puc. 1.4):

"  CHMIUICKCHUM (KaHAJ MPAIIFOE JIKIIE B OJHOMY HAIPsIMI);

"  MiBAYIUIEKCHUM (KaHAI 10 Yep3i MpAIfoe B BOX HAIPAMAaX);

" ymIeKCHUM (KaHAIl OJJHOYACHO JIOCTYIIHHM B [BOX HAMPSIMAX).

e 2060 Ta
A B A B A B
a o 8

Pucynok 1.4 — Cnocobu oOMiHy JaHUMH:

a — CUMITIEKC; 6 — MIBAYIUIEKC; 8 — AYIUIEKC

CucreMn 0OMiHY TaHUMH KIacH(IKYIOTh 32 apXiTEKTyporo MoOy0BH Ta
crocoboM 3’eHaHHS BY3JiB. Tak, € cucTeMu IS 3’€IHAHHS JIMIIE IBOX BY3-
niB («TouKa — TOuKa») abo 3’€IHAHHS OJHOTO By3ia 3 OaraTbma By3iamu («To-
4ka — farato TOY0K»). B mepromy BHmaaKy ABa HPHCTPOI, IO B3aEMOJIIOTH,
PO3IUISIOTH 3arajibHy JiHif0 3B’s13Ky (1€ crmoci6 0OMiHy cuMILIekc abo miBay-
wiekc). Y ApyroMy BHIAIKy BBaXKAETHCS, IO JaHi MEPENalOThCs OJHUM IPH-
CTPOEM, & MPUIMAIOTHCS JEKUTBKOMA MPUCTPOSIME (MOXKIIHBA pealti3allis ycix
TPBOX CIIOCODIB OOMiHY JaHUMH).

Ha puc. 1.5 HaBeneHo BapiaHTH apXiTeKTypH MoOyqOBH Mepex OOMiHYy
nmaanMu. Ha 6a3i mux JBOX apXiTeKTyp OYAYIOTHCS iHII TOMONOTII, sIKi € ix-
HBOIO Bapiamiero. B3aram € Taki BHIM TOIOJNOrIl MOOYIOBH MEpexX — wuHA,
Kinbye, 3ipka TOUIO.
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a 0
Pucynok 1.5 — Cnocobu oOMiHy tannmu:

a — «TOYKA — TOUKA», O — TOYKa — 0araTo TOYOK»

Ha puc. 1.6 naBeneno Buan TOMONOTIT MOOYIOBH MEpEXK, SiIKa BH3HAYAE
croci0 MiIKIIOYEHHS Ta METO JIOCTYITy BY3Ja JI0 JIiHii 3B’s3Ky. AJle IMTaHHS
JIOCTYILY 1O Mepexi Oyze po3TIsIHyTO Aaji.

A B A

Al [B]| |c N
AN

A
y

HUB
> 4
D C D

a 9] 6

Pucynok 1.6 — Bunu Tononorii mo0ynoBu Mepex:

a — HA, O — KUIbIE; 6 — 3ipKa

3ayBaxkuMo, 1m0 0a30Bi BHAM TOIOJOTII MEPEX € OCHOBOI TMOOYIOBU
OUTBII CKITATHNX MEpEeX, HANPUKIAZ MEpeX THIy coma, depeso Tomo. [lpn
IIbOMY HE BCI Il BapiaHTH MOXYTh OyTH peani30BaHUMH I ITOCITiIOBHUX iH-
TepdeliciB, HanpuKIaz, 3ipka BiIactuBa auie Texuosuorii Ethernet. Kpim Toro,
ICHY€E TOALT BUIB TOMOJOTii Ha (Qi3UdHy Ta JNoriuny. Pizuuna monono2is Bu-
3HAYAETHCS BIAacHe (Qi3UUHMM 3’€IHAHHSAM BY3IiB y Mepexi. Ilpore sociuna
MONon02isi BA3HAYAETHCSI METOJIOM JIOCTYITY 10 KaHay 3B’ 3Ky Ta HAaIPsIMOM
niepejaBaHHs MOTOKIB JaHWX MiX By3namMu. OOHBa BUIM TOMOJIOTI BiTHOCHO
He3aJIeXKHI OHa Bi OIHOI.

Tax, B ociunit wuni iHGOPMAIIIS MOXE TTepeIaBaTHCS Bil OMHOTO BY3Ja
yCiM 1HIIMM OJHOYACHO B TAHOMY cerMeHTi Mepexi. Ilpu nibomy ozivna wuna
MoXxe OyTu moOynoBaHa Ha gizuunii wuHni, 3ipyi, depegi adbo comi.
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Jlociune Kinvye riepeae AaHi MOCiIOBHO Bl OJJHOTO BYy3Jla HACTYITHOMY.
KorkeH By30 npuiiMae KaapH JIMIIE BiJl ONEPEAHBOTO 1 MOCHIIAE JIUIIE oA~
JBIIOMY BY3JIY 10 KiJIBIIIO. By3on TpaHciroe maii mo Mepexi BCi KajapH, a 00-
pobIIsie Ti, IO afpecyroThes JnIIe HoMy. PeanizyeTbest Take Kijblie Ha (hizuy-
Homy kinvyi abo Ha 3ipyi 3 Kinvyem ycepeOouwni KoHyeumpamopa. CydacHUU
MiAXix 10 moOymoBH BHCOKONPOIYKTUBHMX MEPEX IEPEHOCHTH BEIUKY dYac-
THHY QYHKII# HA HEHTPaIbHI MepexHi npucTpoi (KoHIeHTparopu Tomo). [Ipu
IIbOMY MO>KHA TOBOPUTH TIPO JI02iUHY 3IpPKY.

Hacamkinenp migBeaeMo MiJCYMKH IOJO0 BapiaHTIB MOOYIOBH KaHAIB
3B’s13Ky iH(popMariitnux mepexx. Ha puc. 1.7 HaBeneHo 3arayipHy Kimacugika-
IO paHile PO3TIITHYTHX KaHAJiB 3B SI3KY.

Kananu 3B’s13ky

—

BesmnepepsHi JuckperHi

CummniexcHi [MiBgymiexcHi JyruiexcHi

JIBOTOYKOBI BararoroukoBi

Pucynok 1.7 — 3aranpHa kinacudikamis KaHaJiB 3B’ SI3Ky

1.3. 3aranpHa cTpyKTypa KaJapiB npu nepenaBanHi iHgopmanii

IcHye Tak 3BaHMi cTaHmapTHHW 0a30BWil BapiaHT CTPYKTYpH iH(opMma-
uiitHoro kazapy Oyab-IKOro mpoTokony. BiH ckimamaerses 3 OalTiB CHHXPOHI-
3amii, agpec oJep)KyBaya Ta BiAnpaBHHKa, Oaiita maHwWxX Ta Oaifta o3HaKW 3a-
KiHYEHHS KaJpy Ta/a0o OaiiTa BUSBIICHHS NMOMIIOK. TakoX y mporeci ceaHcy
3B 513Ky OOMIH JTaHUMH MOXe OyTH CHHXPOHHUM a00 aCHHXPOHHHM BiJHOCHO
¢ikcanii MOMEHTY mepenaBaHHs Kanupy. [Ipy acHHXpOHHOMY OOMiHI MOMEHT
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MIOYaTKy KaJpy BU3HAUAETHCS CTApTOBUM OiToM. CHHXpOHHUI 00MiH 3a0e3me-
YyeThCsl TEPEaBaHHsIM B 3arajlbHOMY MOTOII OiTiB CIleniaJbHUX TaKTOBHX
IMIynIbCIB JUIsl CHHXpOHI3alii npuiiMaya 3 nepenaBadeM. Po3risHeMO CTpyk-
TypY Ta ckiaj iHpopMamiiHUX Kaapis.

Acunxponnuii 06MiH 3 CHIOETBCS Kaapamu (SKi CKIIa1aroThes 3 6iTiB aGo
GaitriB). BiH € OiIbII MOIIMPEHNM i HE BUMarae JOJaTKOBOTO OOJIaJHAHHS IS
peamizanii. [IpuiiMad He MOYMHAE BHABICHHS Ta OOPOONEHHS CHTHAY 10 THX
TTip, IOKX BiH HE TPHUIME CTAPTOBHIA OiT, SIKHMIA TOJJAHUH ITEPEXOIOM BiJl HETaTH-
BHOTO piBHs (may3a) mo mporuinexkuoro (morermian). [puitvau 06pobiste nami
IO Mipi X HaJXO/DKEHHS Y daci 3a JIOMOMOTroI0 TakTiB CBOTO reHeparopa. Yacro-
Ta TaKkTiB OJJHAKOBA B IpHHMadi Ta B TeperaBavi. BoHa BU3Hauae yac mepena-
BaHHS o/1HOTO 0iTa, a Ie Oe3mocepeTHEI0 OB’ SI3aHO 31 MIBHUAKICTIO TIepeIaBaHHs
nanux. [Ipore npu 36inbrenHi mBuaKocTi mepenadi (mouax 100 k6it/c) Moxitu-
Buii 30i# 1 BTpaTa maHmX. B3arasi roBopsITe PO HIBHAKICTH CUMBOJIBHY a0 Oi-
ToBY. B mepmomy Bumasky MaeThesl Ha yBasi iH(pOpMariifiHa OIBUAKICTb, Y APY-
rOMY — II€ TEXHIYHA IIBHUAKICTD, SIKA BUMipIOETHCS Y 0iT/C a0 Gomax.

dopmMaT aCHHXPOHHOTO Kapy MoKa3aHo Ha puc. 1.8 i mae Takuii ckian;

= craproBuil GiT (CHrHAM HAa OYATKY KaJpy, BU3HAYAIOTh TAKTOBY Ya-

CTOTY);

= nami (5...8 6iTiB);

= OiT mapHocTi (6iT BUABICHHS OMIIKHA);

= cromosi 6itu (1, 1.5 a6o 2 6itu). [Tapamerp «1.5» o3nauae, mo piBeHs

YTPUMYETHCSI BIIPOIOBXK 4acy, sSIKUi B 1,5 Ouiblre yacy mepeaaBaHHs
ofHOro OiTa.

3 3
& e FE 5«
.5 ©  ani - kox ASClI-cumBony «F» §.5 lOI
+U ' { L ——— o
0 0 1 E 1 0 E 0 E 0 1 0 1 E
May3a i i i i Taysa
-U ' — —

Pucynok 1.8 — ®opmar xaapy npu acCHHXpOHHOMY OOMiHI TaHIMH
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Ha puc. 1.8 300paskeni indopmartiiiHi Ta ciayx008i OiTH, npuaoMy 3a1is-
HUHA OIT mapuTeTy, KUK BiIIOBiZa€e MepeBipli Ha HENapHicTh. B maHomy BH-
MaJIKy 3Ha4eHHs OiTa mapurery NopiBHIOE «0» i mepenaeTsest MO3UTHUBHUM Pi-
BHEM CHTHATY, OCKUIBKH, B KaJIpi TpH OiTH MarTh cTtaTyc «1», ToOTO B Kampi
HETapHa KiTbKiCTh OJWHUIIb.

106 3 acHMHXPOHHOTO KaJpy MOXXKHa OYJIO KOPEKTHO BUTATYBAaTH JIaHi,
nepesaBay Ta MpuiiMad MaloTh OyTH OHAKOBO HajaropkeHi. Lle crocyerbcs
IIBHAKOCTI TepeaBaHHs Ta CKiaxy Kaapy. KoxeH cuMBOJI Mae cBilf BIacHHUH
KaJIp, IpHYOMY peajibHa OIBHIKICTh Nepeiadi JaHUX BUXOIUTh MEHIIE IIBHI-
KocTi mepezadi OiTiB B cekyHny. Hampukian, 3 ypaxyBaHHSIM CTapTOBOTO 0OiTa,
ceMu OiTiB JJaHUX, OAHOTO OiTa MAPHOCTI Ta OTHOTO CTOMOBOTO OiTa IS Iepe-
Javi ceMu OiTiB MaHWX BCHOTO HEOOXiMHO TiepefaBaTH NeciATh OiTiB. Takum
YHHOM, Tlepefada KOpUCHUX JaHuxX ckiamae 70 % Bim Bciel mBHIKOCTI mepe-
nadi OITIB.

IMpu cunxponnomy oOMiHI CHHXpOHI3aIis IpUitMada 311 ICHIOETHCS 110 TaK-
TOBHX IMIyJIbcax IepesiaBada B CTPYKTypi kaapy. Lle 3a0e3neuye mepenady Be-
JUKUX KaJpiB Ha JIOBTi BifCTaHi. BiTH yIakOBYIOThCS B MAKETH i MEPENAOTHCS
6e3nepepBHO. Leit peskuM € OLTBIN CKIIATHIM HiDK aCHHXPOHHHH.

®dopMaT CHHXPOHHOTO KaAPY CKIAIA€ThCS 3 TAKHUX TTOJIB:

* mpeamOyna (CHHXpOHI3yr0Ui OiTH);

" [03HAYKa MOYATKy po3aiibHuKa aanux (SFD);

= mpeamOyina;

= ajpeca ofep>KyBaua,

= ajpeca JpKepena;

* JIOBXXMHA JJaHUX,

=  BJIACHE JaHi;

" KOHTPOIbHA MOCITIAOBHICTD st BUsiBieHHs oMok (FCS).

OcHoBHI iH(popManiiiHi TapaMeTpH, sIKi XapaKTepH3ylOTh CHCTEMH 00Mi-
Hy iH(pOpMaIli€to, Ie:

"  KUTBKICTB iH()OpMAIIii B TTOBiTOMJICHHSX;

®  HaIMIpHICTH TOBiJOMIICHB;

=  CHTpOMI;

® POXYKTHUBHICTH JDKEpPEIa TIOBiIOMIICHD;

®  IIBHAKICTH Mepenadi CUTHATIB,
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"  IBHIKICTH Nepenadi iHpopmarii,

® [IPOITYCKHA 37aTHICTh KaHAITY 3B SI3KY.

[Nepmi oTnpy XapaKTEepUCTHKH HaJeKaTh A0 (yHIaMEHTAIBHUX TI0JIO-
KeHb Teopii iH(popMalii i He OIMUCYIOTh TEXHIUHI ITapaMeTpH 3aco0iB 3B SI3KY.
Tomy X po3risi BigHeCEMO Ha caMocTiiiHe BuBYeHHs [1].

Posrnsinemo iH(popManiiiHi XapaKTepUCTUKH U BHIAJKY JWUCKPETHHX
ITOBiIOMJICHB, OCKIJIBKH caMe JFCKPETHI MOBiJOMICHHS XapaktepHi qist ACY
TITi B.

1. [llguokicme nepedaui cuenanie. Benmauna, BiAMOBiTHA KiITHKOCTI 3MiH
¢isnunoro curnany B cexyuny (6ox). IlIsuakicts 1000 Goxis Biamosimae im-
ITyJbcaM, SIKi 3MiHIOIOThCs depe3 1 mc.

2. lllsuokicms nepedaui inghopmayii. BennanHa BupaxaeThest B 0it/c abo
KPaTHUX OIUHUILX: KOiT/C, MGiT/C.

JIst CHHXpOHHUX CHCTEM IIBHAKICTH Iepeiadi OiTiB JacTille MepeBHIIye
IIBUIIKICTH TIepenadi CUrHaIy. AJle sl BCiX CHCTEM IMIBHIKICT Tepenadi iHdo-
pMarii MeHIIa, HibK IIBUAKICTH Tepenadi OiTiB. IcHYIOTH criocobu mepenadi 0i-
JIBIIIE OTHOTO OiTa OJHIEIO 3MiHOIO cHTHATY. [IpoTe mBHAKICTH TIepenadi OxHo-
3HaYHO OOMEXKEHa IIMPUHOIO CMYTH MIepPEITyCKaHHs KaHaITy 3B SI3KY.

3. lupuna cmyeu nepenyckanus 0OyMOBICHA MaKCHMalbHUM 3HA4YCH-
HSIM YaCTOTH 3MiHM CHTHAJIy B MeXax JOIyCTUMOro ociabneHHs. Teopernyna
MeXa MaKCHMaJbHOI IIBHAKOCTI BH3HadaeThesi ¢opmynoio Haiiksicra, sika
3aJIeXITh BiJl IINPUHA CMYTW Ta KUTBKOCTI PiBHIB KBAHTYBAaHHS IPH KOTyBaHHI
noBigomutenus [1].

4. Bionowenns cuenan-uym (SIN) Takox oOMeKye MIBUIKICTH Hepemadi
iHpOopMarii.

5. [lepenyckna 30amuicmos Kanany — e 3Ha4YSHHS e()eKTUBHOI IIBUIKOCTI
mepeiadi, sSKa 3aJeXUTh BiJl BiTHOMICHHS KUTBKOCTI HEeiH()OpMATHBHHUX Tapa-
METpiB 110 iHpOpMATHBHUX.

6. Yacmoma nosieu nomunox (BER) xapakrepusyerscst BipOriqHICTIO BU-
HUKHEHHS ITOMWJIKK Ha oauH OiT iHdopmarii. [l mpoMHUCIOBHX MEpEX IyKe
Ba)KJIMBA BiACYyTHICTH OMIIIOK npH yrpasiinHi TII. Tomy ix po3po0misiors 3
ypaxyBaHHAM MaKCHMAJIbHOI MOXUIMBOT HAAIHHOCTI, IO 3YMOBHIIO HEBEIUKY
iH(pOpMaMiiHY MIBHIKICTb.
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1.4. MeTonu KOTyBaHHA MOBiIOMJIEHB ZKEepeIa

3acTocyBaHHS KOAYBaHHs ITOBITOMJIEHB JDKEpena JO3BOJSIE iX HEepeTBO-
puty B (opMai3oBaHi NOCWIAHHA 32 JIOTIOMOI'OI0 TaK 3BaHOTO axgagimy Ko-
0y. BaxxnnBo, MO KUIBKICTh CHMBOJIB LBOr0O ajgaBiTy 3HAYHO MEHIIA HiX,
HaIpHKIa] KUTbKICTh 3BUYaHHOTO MOBHOTO aJI(aBiTy.

PosriisiHeMo neski Ko Ta IXHI XapaKTepUCTHKH.

1. Koou Mopse ma booo. 11i komu € HalicTapillMu Ta BUHAaWAEH] Bifo-
MHUMH iH)KeHepaMH-BHHAXiJHHKaMH y raiy3i 3B’s3Kky Mop3e Ta bomo. Komu
MaIOTh MaiiKe OJJHaKOBUH aJ(aBiT — CHMBOJIN TOYKa», KTHPE» Ta KIPOITYCK».
[Ipote xom Mop3e, Ha BiaMiHy Bix koxy bomo, € HepiBHOMipHIM. HepiBHOMI-
PHICTH ITOB’s13aHa 3 Pi3HOIO KiJIbKICTIO CHMBOJIB KOy B OHOMY ITOBiJOMJICHH]
BIJTHOCHO KIiJIbKOCTI CHMBOJIIB HEPBHHHOTO ajdaBiTy. 3a AOMOMOTrO0 I’ SITH
oitis B xomi Bomo Moxxna momatn 32 (25) cumBorie. Bil miaxomuTs Jiuime s
nepenavi Oyks, mudp Ta 3HAKIB mMyHKTyamii (Hampukiam, ue teneraim). Cy-
yacHa Bepcis Kkomy amanroBana opramizamiero |TU (amrn. International
Telecommunication Union — mi>kHapoaHa opraHi3aitis, sika BU3HAYAE PEKOMe-
HIAI] y ragy3i TeIeKOMYHIKAIlI Ta pajio) B SKOCTi CTAaHIApPTY i3 3aCTOCYBaH-
HSIM CHUMBOITY 3MiHH pericTpa.

2. Kon ASCII (American Standard Code for Information Interchange —
aAMEPHKAHCHKUI CTaHIAPTHUN KO sl OOMiHY 1H(OPMAIIEI0) € KIACHIYHUM
HaWOUIBII MOMIMPEHNM HAOOPOM CHMBOJIIB, KWl BUKOPHUCTOBYIOTH B PI3HHX
rajsy3sax TEJIEKOMYHIKaIIiiA. Takox e KOJI MOLIMPEHUN B
KOMIT FOTepU30BaHKIX CUCTEMax YIPABIiHHS TEXHOIOTIYHUMH HPOIIECAMH.

Kox BukopuctoBye psiok 3 7 0iTiB, M0 Ja€ MOKIIUBICTh KOMyBaHHS 128
CHMBOJIIB, B sIKi BXoaaTh komOinamii 0000000...1111111:

= BEpXHiH Ta HIDKHIN pericTpy OyKB aHTITIHCHKOTO andasiTy;

= qugppu 0...9;

® 3HAKW MyHKTYallil Ta CreliaabHi CHMBOJH;

»  ciayx60Bi cuMBONIH (ychoro 32 CHMBOIIHN), sIKi HE 300paXyIOThCs, aje

BUKOHYIOTh (DYHKIIT YIPABIISIOUMX Ta CIIY)KOOBUX CHMBOJIIB.

¥ T1abn. 1.1 naBenena ckopouena Bepcist ASClI-kony, B sKiii yci cumBonn
Ta 1XHi KooBi koMOiHamii mogani y HEX-dopmati ta mBilikoBomy opmarti y
BuTIsAAi Matpui. [lana Tabmuie moOyoBaHa TaKMM YHHOM, IO HA TIEPETHHI

21



CTOBIYMKIB Ta PA/AKIB IOKa3aHO CUMBOIJI, SKUH KOJAyeThes BiamoBigHo y HEX-
¢dopmaTi Ta nBifikoBomy Qopmati. [IppyaoMy, CTOBITUNKH Y BEPXHBOMY PSIKY
HyMEpOBaHi 3a MOPSAKOM 3J1iBa HANPaBO 1 BiIIOBIIAIOTH TPHOM CTApIIUM Oi-
TaM KOy, J€ CaMe CTapiuuii OIT 3HaXOAUTHCS 37iBa (CBOMUI 3a TIOPSIAKOM)
no3HaueHn#t sk MSB. Psiiku HymepoBaHi B JIiBOMY CTOBIUUKY TEX 3a MOPSA-
koM, Bix O mo 15 B necsTkOBOMY 3HA4€HHI, TOMY BUKOPHUCTAHO YOTHPH MOJIO-
nmux O1TH, MOJOIIINK Ho3HadeHni sk LSB.

Tabmmns 1.1 — Ta6muns BigmosigHocti ASClI-koniB cumBoiIam

DEC/ 0 1 2 3 4 5 6 MSB
HEX 7
DEC |HEX | BIN 000 001 010 011 100 101 110 111
0 0 0000 | NUL | DEL |space 0 @ P ) p
1 1 0001 | SOH | DC1 ! 1 A Q a q
2 2 0010 | STX | DC2 “ 2 B R b r
3 3 0011 | ETX | DC3 # 3 C S c s
4 4 0100 | EOT | DC4 $ 4 D T d t
5 5 0101 | ENQ | NAK % 5 E u e u
6 6 0110 | ACK | SYN & 6 F \Y f v
7 7 0111 | BEL | ETB : 7 G w g w
8 8 1000 | BS CAN ( 8 H X H X
9 9 1001 | HT EM ) 9 | Y | y
10 A 1010 LF SuB * J z i z
11 B 1011 | VT ESC + : K [ k {
12 C 1100 FF FF , < L \ | |
13 D 1101 | CR GS - = M ] m }
14 E 1110 | sO RS . > N A n ~
15 F 1111 SI us / ? ) - o DEL
LSB

[Ticnst mepeTBOpeHHs MOBIIOMIICHHS JKepeia KaHall 3B sI3Ky 00poOsie
Bke 16-puuni 3uavenns (00...7F). st anantyBanss Koxy 10 GOpMaTy TaHuX
B KOMIT'IOTEpi, /i YacTillle BUKOPUCTOBYIOTh OAT SIK OAWHUIIO 0OpOOJICHHS,
JI0 KOy IOJIAf0Th BOChMUi (crapuimii) 6it. IIpu 3BOPOTHOMY IIE€peTBOpPEHHI
e OiT irHopyeTbesl.

Ha neit yac icHye HU3Ka KOZiB, siKi € Moxudikanieto koxy ASCII. Le na-
camIepe]l Tak 3BaHi KOMOBI TAONUIN JUIA ONEPAIlifHAX CHUCTEM, SIKi JOTIOBHIO-
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IOTh AHTTWCHKUH angaBiT CHMBOJIAMH HAIliOHATBFHOTO andaBiTy, HAPHUKIIA],
YKpaiHCBKOT0. € TaKOXK KOMOBI TaOMNHIT, SKi MAIOTh TaKi K caMi KOJTOBI KOMOi-
Hamii mo i xox ASCII, ame BimmoBimaroTh iHImMMM cuMBoiaMm. lle cranmapTh
ANSY-X3.4, 1ISO-646, ITU Ao 5.

Ha puc. 1.9 mokazano ckiajx Kajapy, SKHH 3a JOIOMOTOIO TaOuIi
ASClI-xony € meperBopeHHsM aHriilicbkoro cioBa «DATA». 3ayBaxnumo,
mo € zgesiki ocobnuBocti Bukopuctanus ASClI-kony Ta mepenaBaHHs OBif-
OMJICHb IO KaHaTy 3B’s3Ky. [lo-mepime, cHMBOIHM MOBIIOMIICHHS BiAIIPaBIIs-
IOTBCSI B TOMY TIOPSIIIKY, B SIKOMY BOHH C)OPMOBaHI JDKEpPEIOM, TOOTO B CIIO-
Bi «DATA» mopsaI0K BiJIpaBICHHS CUMBOJIB TaKUi: CIIOYaTKy JiTepa «D»,
nani — iami. [lo-gpyre, 7-po3psiaHuil ABIMKOBHH KOX TEPENaEThCsl B 3BOPOT-
HOMY TOPSIIKY, TOOTO criouatky momiomamuii 6it (LSB), mam mepemarorbes
OPOMIXHI, 3aKiHIY€E MOCIiToBHICTH crapmuii 6it (MSB). Tak, cumBony «T»
B ASClII-koni BiamoBinae Taka mocminoaicTh B HEX-dopmarti «54» i B BIN-
¢dopmarti «1010100». Ipore B kaHan Oyzae BiAmpaBiieHa Taka IOCIiTOBHICTH
— «0010101». B kaapi mprcyTHI TpH OJUHMII Ta 31IHCHIOETHCS TIEpeBipKa Ha
HeMapHicTh, TOMY BiAMOBIAHIN 6iT mapHOCTI Mae ctatyc «0».

HaIpsIM TiepelaBaHHs KaJipy

A T Al D
1010000010 | 1010101000 | 1010000010 : 1010001000

- -
-
- —_—-—
- -
~ -

1 0 1 0 1 0 1 0 0 0

STOP! PB { MSB  ASCII-kox cumBoIy «A» LSB {START

Pucynok 1.9 — ®opmar kanpy npu nepenaBanni ASClI-cumBomy

3. Koo I'pes. THoxi GiHApHI KOJM HE BiAMOBINAIOTH TEXHIYHUM BHMOTaM
JI0 amapaTHUX 3aco0iB CHCTEM aBTOMATH3allil, OCKIIBKH TIPH TIOCTiIOBHOMY
30LIbIICHHI HA OJWHHUIO HE 3aBXKIW 3MIHIOETHCS JHIIe omuH po3psia (Oir).
Hanpwuxitan, mpomec iHKpeMeHTyBaHHS ABiiikoBoro uncia «0011» npusene no
orpumanns uncia «0100», To6To BinOyneThcs 3MiHAa 3HAYEHHS B TPHOX PO3-
psnax. Tak, mpu BUKOPUCTAHHI JaTYMKA KYTOBOTO IMOJIOXKEHHS Basia sl BUMi-
PIOBaHHS KYTOBOI HIBHJKOCTI BHKOPHCTOBYIOTH IMIYJIbCHHN MeToa. ToOTo
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o0epTaHHs BaJla 3MYIIY€E JAaTYUK T€HEPYBATH ITOCHTIJOBHICTh IMITYJIBCIB, SIKi, B
CBOIO uepry, paxyroTbscs. [Ipouec miapaxyHKy iMITyIbCiB € IHKPEMEHTAIbHUM
JofaBaHHAM. ToMy MOTpiOHO 100 10JaBaHHS YEProBOrO IMITyJIbCY 3MiHIOBA-
JIO CTaTyc JIMIIE OAHOTO po3psity. 3a3BUuail BUKOPUCTOBYIOTH TaKi JTAaTYUKH 3
(hiKCOBaHOIO KIIBKICTIO IMITYJIBCIB Ha OAMH 000poT Bana. B Tabs. 1.2 HaBene-
HO YOTHPUPO3psIHUA Koz I'pest.

Tabmmt 1.2 — Tabaws BiAnoBigHOCTI Kooy I'pest ecaTKOBUM duciIaM

UYucno B DEC-dopmati | Komosa xombinamis I'pest
0 0000
1 0001
2 0011
3 0010
4 0110
5 0111
6 0101
7 0100
8 1100
9 1101
10 1111
11 1110
12 1010
13 1011
14 1001
15 1000

3. Hsitikoso-decsamrosuti koo (BCD). 1leit koa po3iInproe MOXKIHUBOCTI
3BHYaWHOro OiHapHOr0 KOmy. SIKIO0 KO)KHOMY OKPEMOMY PO3PSIY IECATKOBO-
ro gncna Big 0 1o 9 mocraBUTH y BiNOBIAHICT YOTHPUPO3PSIHY IBIHKOBY
KOMOIHAIIiI0, TO TAKUMH TETpaJaMH MOXJIMBE IepeaBaHHs iHpopMarii Ha 7-
CerMEHTHI iHAMKaTOpu. B Takomy Kkoxi 3ab0opoHeHi KomOiHamii JBifiKoBOTO
Kony, sKi BimmoBigarote yuciam Bix 10 go 15, mo B HEX-dopmati mae 3Ha-
yeHHS Big «A» 10 «F».
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1.5. MeTonu KoIyBaHHS MOBiIOMJIEHb KAHAJTY

JlaJti KOpoTKO pO3IIITHEMO METOIM MOJAHHS Ta KOJAYBaHHS I1OBiJI0-MJICHb
KaHally B cucTeMax oOMiHy iHpopMarieto. Ha ¢iznuHomMy piBHI KOXHOMY OIiTY
iH(hopMaIlii CTaBUTHCS Y BIANOBIIHICTD AESIKUM ENEKTPUYHHUN (ONTHIHUM, iH-
¢bpauepBonuii) curnan. Take MEpPEeTBOPEHHsS HA3WMBAIOTH MoOdysyicio. IcHye
JIBa OCHOBHHX BHAW MOXYJSILII: ananozosa ta yugposa. Ilpn aHanorosii mMo-
Jymsinii (hi3WYHUA curHan Hece iH(OPMAIlIo PO MOYATOK Ta KiHEeIb KOKHOTO
HACTYHHOTrO 0iTa, mpu mUppPOBOMY KOAYBaHHI III YMOBa HE 00OB’SI3KOBO BH-
KOHYEThCA. BiAIMOBITHO BUIIISTIOTE:

® KOAH, SIKi caMi CHHXPOHI3yIOTbCS,

® KOAH, sIKi caMi He CHHXPOHI3yIOThCS.

TakoX Bi3HAYMMO, IO iCHYE TaK 3BaHE JIOTIYHE KOMYBaHHS HaHuX (Ie-
PEKOyBaHHS JAHUX), SIKE TIOTPIOHE JUTs IIEPBUHHOTO MOJIIIICHHS XapaKTepu-
CTHK IIepeJjaBaHHs Ta CTBOPEHHS yYMOB JJISI HOPMalbHOI poOOTH amapaTypu
nepeaBaHHs JaHuX. Lled Bua KoxyBaHHS MOXeE peani3oByBaThch abo 3a pa-
XYHOK BHKOPHCTaHHS TaK 3BaHMX HaJMIPHHX KOJiB, a0 3a JIONOMOTOI0 —
CKpPEMOITIOBAHHS.

Jloriune KomyBaHHS Ma€ Taki epeBary:

1. YcyHeHHSs TOBrUX MOCIiZOBHOCTEH HYIB Ta OJMHHUI — IICIS TAKOTO
JIOTIYHOI'0 KOIyBaHHS MOXXHA BHKOPHCTOBYBATH KOJM, SIKIi HE MOXKYTh CaMo-
CTIHHO CHHXPOHI3yBaTHCh IS TTOJIATIBIIOTO MEPEAAaBaHHS M0 KaHATy 3B SI3KY.

2. Hamanns npuiiMady MOXIIMBOCTI PO3Mi3HABATH 1, MOXKIIMBO, yCYBaTH
TIOMUJIKH B TIOCITiTOBHOCTI OITIB.

Kom 3 HaaMipHicTIO HOPMYIOTHCS IUIIXOM 3aMiHH ITOYAaTKOBOI ITOCII I0-
BHOCTI 3a JIONIOMOTOI0 TaONuIi MEepeKoyBaHHs Micis I po30UTTA Ha OJIOKH
omHakoBoi noBxunu. Hampuknan, kox 4B/5B 3amintoe koxHi woTrpu Gith Ha
IT’SITH OITIB 1 A epeae mociiToBHICTh B KaHal. Lei koj 3acTOCOBYETECS B
Mmepexxax FDDI ta Fast Ethernet.

YV mpomeci cKpeMOITIOBaHHS pO3paxoBYeThCsl (DYHKIIIS, KA 3aJIEKHUTh BiJ
MOTOYHOTO 3HAYCHHS 0iTa 3 IMOYATKOBOI IMOCTIZOBHOCTI Ta BXKE IEpEeIaHUX
3HAYECHb.

TunoBuii kaHam 0OMiHY JTaHUMU Ha Di3uyHOMY pieHi BU3HAYAE eleKmpu-
YHi ma MexaHiuHi napamempu inmepgeticy MK TepMiHaJbHUM YCTaTKyBaH-
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usm (DTE — Data Terminal Equipment) ta amapartyporo nepenaui ganux (DCE
— Data Circuit Equipment). Anaparypa mepenaBanHs JaHuX (MOAEMH) HOTPi-
OHa 115t T IKITroueHHs TepMinansHoro obnaxHanus (ITK, TIJIK Tomio) mo miniit
3B’s13Ky (HAIPHUKIA/, TeIeOHHUX JiHil (iKCOBAHOTO 3B S3KY).

Sk 3a3Havasnocs pasille, Ay)Ke BOXJINBUM € MPUHIMIT TOJaHHS CEMaHTH-
4HOi iH(opMallii, AKy reHepye Jukepeno. Ha nanmii gac icHye nekiipka BapiaH-
TiB KomyBaHHs (HomaHHs) iH(pOpMAIii. Yci BOHH MOB’sI3aHi 3 TEXHIYHOK pea-
Ji3amiero repepaBava Ta mpuiiMada, Tooto mpuctporo DCE. Tak, icHyroTh
TPUCTPOI ISl IMUPOKOCMYTOBOTO Ta BY3bKOCMYT'OBOT'O TI€PEaBaHHsI aHAJIOTO-
BUX 1 IU(POBUX CHI'HAIB.

‘YMOBHO BapiaHTH IepefaBaHHs Ta KOAyBaHHs iH(opMmamii MOXXHa ysIBH-
TH Tak, SIK e HaBezeHo B Ta0n. 1.3. HagaMo aeski MOSICHEHHS MO0 3MiCTy
Tabn. 1.3. Jna mepenaBaHHs JaHUX MIMPOKOCMYTOBHM CHTHAJIOM 3aJI€XKHO Bij
THITY TOBiJOMJICHHS BUKOPHCTOBYIOTH [IEPETBOPIOBAY ISl aHAIOroBux (Iep-
Ui KBaJPaHT) Ta MOAEMH — Uik TH(POBUX MaHuX (apyruii kBaapant). B ma-
HOMY BHNAJKy Ul MepeHocy iHdopmamii rmo JiHii 3B’SI3Ky BUKOPHCTOBYIOTH
€JIEKTPOMArHITHI XBWII 3 MTapaMeTpaMH, SKi HOCTiIHO 3MiHIOIOTECS. Lle Moxe
OyTH CHHYCOTIOAIOHMI CHTHAM B SIKOCTI HECYJOT0, SIKUH MOIYIIOETHCS 1H(Op-
MallifHIMA cUMBOJIaMU. [IpUKIIaoM Takoi peatizallii € rmepeaaBaHHs iHPOP-
Marlii B aHaioroBiii Gopmi depe3 mMHUpPOKOCMyroBui kaHai. Lle moBa, sika me-
penaeThest 1o TenedoHHil TiHiT 3a TaKoK0 cxeMoro: 3BykoBHii curran (DTE) —
mikpodor (DCE) — ananmoroBwuit curnan (mepiumii kBaapasr). IlepenaBanus
uudpoBoi iHdopMarii (HampUKIan, MMapaMeTpH TEXHOJOTIYHOrO MPOIECy)
IIPOKOCMYTOBUM KaHAJIOM 3[IHCHIOETHCS 332 TAKOI CXEMOIO. BUMIpH MOIY-
JIIOIOTH CHTHAJI-HOCIM B TIepenaBadi, a MOTIM NPUHHATHA CHTHAI JEMOYIIO-
eTbest B puiiMadi. i GyHKIii 3 000X OOKIB JiHIT 3B°SI3Ky 3/I1HICHIOE IpHCTPiit
mig Ha3Bow Mmodem (mpyruii kBampant). Cxema KaHamy 3B’s3Ky Taka: ILJIK
(DTE) — monem (DCE) — ananoroBuit xaHan (3Buuaiina Tene)OHHA JTiHis
(biKCOBaHOTO 3B’SI3KY).

Tabmuns 1.3 — Criocobn niepeaBaHHs Ta KOXyBaHHS iH(opmarii

Tun Hlupoxocmyzo6e Bysvrocmyeose
nepenaBada nepeoasamisi nepeoasamisl
Tun Ananozoeuii | | —TIleperoproBau | Il — Kogex
noBinomneHus | Ifugpposui Il —Mozem IV - CSU/DSU
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VY TpeTboMy Ta 4eTBEpTOMY KBaJpaHTaX IMOKa3aHi BapiaHTH IepeiaBaHHs;
iHdopmariii 32 TOITOMOro BY3bKOCMYrOBHX HOCIiB. B maHoMy Bumamky mmc-
KPETHI CHTHAIM TIOJAIOTHCS YHINOISPHUM a0o0 OiMOJISIPHMM CTaHOM KaHATy
3B’s13Ky. Tak, B TPETbOMY KBaJpaHTI aHAIOroBa iH(pOpPMALls NEPEHacThCs IO
1 (poBOMY KaHAITy 3a JIOIIOMOT'OI0 TaK 3BAHOTO KOOeKd 33 TAKOI0 CXEMOIO: BiJl-
eoindopmariiss (DTE) — koxex (DCE) — umdposa ninis (T1). [lepenaBanus
mdpooi iHpopmarii depe3 mudpoBuil KaHAT 3MIMCHIOETHCS 32 JOIIOMOIOI0
CHeliaJIbHIX IPUCTPOIB, siKi € aHaroramu npuctpois DTE ta DCE. Lle npuctpoi
CSU (Channel Service Unit) Ta DSU (Data Service Unit), B sixkux indopmariis
TIEPETBOPIOETHCS 3 popMaTy MPUCTPOIO-/pKepena B (hopMaT KaHATy 3B SI3KY.
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Pucynok 1.10 — Bunu ananoroBoi
MOIYJISLIT
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VY BHUMaaKy aHAJIOTOBOI MO-
IynAnii KopucHa iH(opMaris Mo-
Jymoe  Oe3repepBHUM  TapMOHIli-
HUM CHUHYCHUI CHUTHal LUISIXOM
BIUIMBY Ha WOTO aMIUTITYIy, 4Yac-
Toty abo ¢a3zy. Ilpu npomy inmi
mapaMeTpy CUTHATY 3aJHIIAOThCS
nocTiinuMu. Lle BiAMOBiAHO amil-
nityaHa (AM), acrotHa (YM) abo
dbaszoBa (@M) monynsuis. Ha puc.
1.10 moka3zani miarpaMm 3 BiJO-
OpaXCHHSM BKa3aHUX BHIIB aHa-
JIOTOBOT MOYJISIIII.

OTxe, pO3TISTHEMO Ha3BaHi
BHJIM aHAJIOTOBOT MOAYJIATIII.

1. Awmnnimyona moodynayia
(AM) — st TIepeIaBaHHs «OIUHHU-
1i» oOMpaeThCs ONMH PiBEHb aMIl-
TITYIH, TS «HYIDD — iHomdA. [Ipu
IbOMY IHIII TApaMeTpu CHHYCOi-
JMAaIBHOTO CHUTHATY (4acTora Ta
(haza) 3aIMINAIOTECS TOCTiHHUMH.
Y gucromy Burnsaai AM pinko Bu-
KOPUCTOBYETBHCS depe3 HU3BKY Iie-
PEIIKOIOCTIHKICTB.



2. Yacmomna mooynsayis (UM) — «OMUHUIISE» IEPEAAETHCS CUTHAIIOM OJI-
Hi€1 YaCTOTH, KHYIIb» — CUTHAIIOM 1HIIOi 9acTOTH. TyT BiJIIIOBITHO aMILTITyxa
Ta (asa curHasry nocriiHi. Ll MomyIsIisi BUKOPUCTOBYETHCS B MOZIEMaX 3 HU3b-
KOIO IIBUJIKICTIO.

3. @azosa mooynayis (OM) — 3AiCHIOETHCSI UIIXOM 3MiHEHHsI (ha3u cu-
THaJTy Ha MPOTHIICKHUH a00 JUIs «OAMHHMIII» Ta «HYJIS» BUKOPUCTOBYIOTh Pi3HI
novaTkoBi (a3u curHaxy. Taka MOAyssMisl TEX BUKOPUCTOBYETHCS B MOIEMax
3 HU3BKOIO IIBUJIKICTIO TIEpeIaBaHHs iH(pOpMaIlii.

[pu ¢ poBOMY KOIyBaHHI BUKOPHUCTOBYIOTH ITOCIIIOBHICTD MPSIMOKYT-
HUX IMITyNbCiB. Bim3HaummMo, mo 1ei cmoci6 mepemaBanHs iHQoOpMAIIii piako
BUKOPHCTOBYIOTh B CHUCTeMaxX OOMIHYy AaHMMH, SIKi BXOISTh 1O CTPYKTYpH
ACY TIIi B.

PosrisiHeMO ocHOBHI BHIM ITU(POBOTO KOLYBAHHS.

1. Not Return to Zero (NRZ) — xox 6e3 moBepHEHHS 10 HYJIbOBOTO PiBHSL
B nmanomy BHUmaaky HylTbOBOMY OiTy BiAINOBiZa€e BUCOKWH piBEHb HANPYTH B
kabei, OJMHAYHOMY — HU3bKHI piBeHb (a60 HaBmaku). IIpoTsrom GiTOBOrO
inTepBany (dacy mepeaBaHHs OXHOTO 0iTa) 3MiH PIBHS CHTHAIY HE BimOyBa-
erbcsl. Lle xox, KMl He MOXe CHHXPOHI3YyBaTHCh CaMOCTiiHO. B Takomy Bu-
MaJIKy HEMOXJIMBO BU3HAYUTH ITOYATOK Ta KiHElb JaHUX, TOOTO BiTOKPEMHTH
okpeMi Kazapu. [Ipukiiaz 3acToCcyBaHHS TAKOTO KOy — I1€ ACHHXPOHHHN MOCITi-
noBHMH iHTepdeiic RS-232. Ha puc. 1.10 noka3zano nepenaBanus iHdopmarii
KOJIOM 0€3 IOBEepHEHHS 710 HYJIS.

S(t) |

.

Pucynok 1.11 — Kon 6e3 moBepHEHHS 10 Hyn;{

t'

2. Not Return to Zero with ones Inverted (NRZi) — xon 6e3 moBepHeHHs
JI0 HyJLOBOTO PIiBHS 3 IHBEpCi€lo Mpu OAWHMIN. HamxomKeHHs OIXMHUYHOTO
OiTa mepeMuKae piBeHb HANPYTW CHTHATY HA MOYATKy OiTOBOTO iHTEpBally, a
HYJIBOBOT'O — 3aJIMIIAE piBeHb Oe3 3MiHM. Lle Texx kox, SKuii HE MOXe camo-
CTIfHO CHHXPOHI3YBAaTUCS 1 BIMNOBITHO MOTpeOye MOJATKOBUX 3acO0iB ISt
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po3ainieHHs KanpiB. JlaHWi BHJ KOAyBaHHS BUKOPHCTaHWI B ITOCIiZOBHOMY
inTepdeiici USB. Ha puc. 1.12 mokazanuii nmpuHIMN KOAyBaHHS Oe3 IMOBep-
HEHHS JI0 HyJIs 3 iHBEPCI€IO 110 OJIMHUIII.

S(t) |

o
Orlv1

T -

—

ot
Pucynok 1.12 — Kon 6e3 moBepHEHHS 10 HYIS 3 IHBEpCi€l0

3. Multi-Level Transition-3 (MLT-3) — me 6araropiBHeBe KOIyBaHHS Ja-
HUX, OararopiBHeBa Moxymsauis. HyipoBomy OiTy Binmosimae 30epexeHHs pi-
BHS Hanpyru. OquHUYHOMY OiTy Ha MOYaTKy OITOBOTO iHTEpBAally BiANOBimae
IIepeMUKaHHS PiBHSA HAIPYTH Ha HACTYyMHUI 3a cxemor: +U, O, -U, 0, +U, 0.
Le#i ko moTpebye MeHIIol cMyru nepenyckanas HiX y komi NRZ, ane BiH Tex
HEe MOXKE€ CHHXPOHI3YBaTHCh 1 HEMOXKIMBO BM3HAYWTH MeXi KazapiB. Ha puc.
1.13 noka3aHwuii mpuHIMN OaraTopiBHEBOrO KOIYBaHHS.

30 1011

B

1

|

o
[y

Pucynok 1.13 — baraTopiBHeBwHit KOxt t

4. Return to Zero (RZ) - xon 3 moBepHeHHsM 10 Hyns. HymsoBomy GiTy
BIJIOBi/Ia€ TIO3UTMBHE TIEPEMHUKAHHS PIBHS HAIPYTH Ha IOYaTKy OIiTOBOTO
iHTepBay, OAMHUYHOMY — HETaTWBHE NepeMHUKaHHS. B cepemuHi 6iTOBOTO
iHTepBay BiOYBa€Thcsl MOBEPHEHHS 0 MOYATKOBOro piBHA curHaimy. Kox
MOXKE CaMOCTIHHO CHHXpOHi3yBaTHcs. [IpuiiMad Moke BU3HAYUTH TOYATOK Ta
KiHenpb Kazapy 3 mauumu. Ha puc. 1.14 mokazano giarpamy KoIy 3 NMOBEpHEH-
HSIM JIO HYJISL

5. «Manuecmepcokuii» ko0 (Manuecmep-I1). et Bux xomyBaHHs OyB
CIIOYaTKy 3alpONOHOBAHMN CTYJCHTaMH TEXHOJOTIYHOIO YHIBEPCHUTETY
M. Mandecrep (AHIIIS), @ MOTIM JOOMPALBOBAHMI IS OJATIBIIOr0 BUKOPUC-
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TaHHA. B oMy KoJi Hy/bOBOMY OiTy BiAIIOBiZja€ MO3UTHBHE ITEPEMHUKAHHS B
LIEeHTpi OITOBOTO iHTEpBaTy, ONMMHUYHOMY — HETaTUBHE IepeMHMKaHHS. Buko-
PHUCTOBYETBCS JIMIIIE ABA piBHI curHaimy. Lleit xon, Ha BiAMIiHY Bij morepesHix,
MOYKE CAaMOCTIHHO CHHXPOHI3yBaTHCs. B TakoMy BUIaIKy NpuiiMad MOXE BH-
3HAYMTH TI0YAaTOK i KiHEeNb KaJapy 3 JaHUMH. [IpHKiamy 3acTOCyBaHHS — L€
texnonorii Ethernet ta Token Ring. Ha puc. 1.15 noka3sana fgiarpama «mMaHde-
CTEPCHKOrO» KOIy.

S(t) T T T T T T TR B
10111012111 Q0v0Q1r0n
'—| g I A H i
1 1 1 1 1
1 1 1 1 1
t
Pucynok 1.14 — Kox 3 moBepHEHHSM 10 HyJIS
S(0)

Pucynok 1.15 — «MandecTepchKuii» Koz

6. Koo 2B1Q HaneXuTh 10 CKIATHUX KOMIB, SKi 32 TOMTOMOTO BUKOPYIC-
TaHHSA YOTHPHOX PIBHIB HAIIPYI'W KOAYIOTh /1Ba OITH JaHUX 3a TAKOIO CXEMOIO:
00 --U1, 01 --U2, 10 — +U2, 11 — +U1. Ileit kox BuMarae Bij nepenaBaya
301JIBIIIEHOT MOTYXHOCTI, 00 IpHiiMad MaB 3MOTY YiTKO PO3PI3HSTH YCi PiBHI.
Ile#i ko HE MOXKE CHHXPOHI3YBAaTHCh 1 TOMY HEMOXKJIMBO BH3HAYMTH MEXIi Ka-
npiB. Ha puc. 1.16 nokazana miarpama ckiagHoro koxy tumy 2B1Q.

S(t) ' ' ' ' ' ' ' '
b 0,1,0,171,0,0,0,

Pucynok 1.16 — Kox 2B1Q

30



1.6. MeToau 10cTymy /10 KaHAJIB 3B’ SI3KY

Memoo docmyny 0o kananie 36 513Ky — IIe CIIOCIO0 BU3HAYCHHS TOTO, sKa 3
pobounx craniiii (By3iiB) Mae BHKOPHUCTOBYBATH JIHIIO 3B’SI3Ky Ta BJIACHE
TIOPSZIOK  YIPaBJIIHHS TPOLEAYPOIO JOCTymy 10 (i3uyHOro kanaixy. Meron
JIOCTYITy Ta IIPOTOKOJ OOMiHY € B3a€MOIIOB’ I3aHUMHU MOHATTSMU. Meroau J10-
CTYIy HNOAIISAIOTH Ha JAeTepMiHOBaHI Ta iMOBipHicHi. JlerepMiHOBaHiCTH MeTO-
Jly TIOJISITa€ y IEHTPalli30BaHOMY JIOCTYII J0 KaHaTy 3B’S3Ky, TOOTO IIpolec
00MiHY JaHUMH KepYEThCs 3 OOKY FOJIOBHOTO MPHUCTPOIO. IMOBipHiCHHH criociO
XapaKTEepHUH I MepeX, B SIKUX PIIIeHHS Mpo OOMiH KOXEH BY30J IpuiiMae
He3aJISKHO BiJT Oro cTaTycy B MEpexi.

3arnexHo Bix crmoco0y 3’€THaHHS BY3J1iB MOXKHA BUIIIUTH 1Bl TEXHOJIOTI1
mepeaayi:

® IIMPOKOMOBHI Mepexi ad0 Mepexi i3 3araJlbHIM JIOCTYIIOM;

= Mepexi 3 mepeadero BiJ By3Ja JI0 By3JIa.

Lupokomosni mepedxci KOPUCTYIOTCS CHUTBHAM KaHaJIOM 3B’ 3Ky, SIKHH
CYMIiCHO BUKOPHCTOBYETHCS yciMa By3iiaMu B Mepexi. [ToBimoMmeHHs, sKi Bif-
MIPaBIISIOTHCS OJHUM BY3JI0M, OTPUMYIOTh BCI 1HIII BY3JH, a I i1eHTH(IKaIii
oJlep)KyBada BUKOPHUCTOBYIOTh CIICIiajIbHE T10JI€ aJIPecH B MOBi-IOMIIEHHI ab0
CHeliaIbHUH CHMBOJ. SIKIIO TOBIIOMIIEHHS Ha/JCHIA€THCS YCIM BY3JaM, TO
Taka repefavya Ha3uBAETHCS UUPOKOMOBHOIO.

Mepeoici 3 nepedauero 6i0 8y31a 00 8y3a CKIANAIOTHCS 3 BEIHMKOI KiJlb-
KOCTi 3’€THaHMX Tap BYy3JiB. [10BIOMIICHHS TiJl Yac mepenaBaHHs MPOXOANTh
TIOCITIZIOBHO Yepe3 IeKUIbKa map BY3JIiB.

st upOKOMOBHEX Mepex (LIMHHA Ta JAepeBOMOAIOHa TOMOJOTis) He-
00XiZIHO BU3HAYHMTH MOPANOK JOCTYIY IO €AnHOro kaHamy. llImpoxomoBHI
Mepexi, SKi BUKOPHCTOBYIOTh SIK HOCIi CHTHAy MeTaJIeBHH NPOBIAHHUK, Ma-
I0Th IIUHHY TOTOJIOTI0. SIKIIO Y Mepexi 3 MMHHOIO TOMOJIOTiE0 He Oyie JiT-
KO BU3HAY€HO, XTO B KOHKPETHUIH MOMEHT MOXKE 3aiiMaTH IKHY /TS Ilepenadi,
TO MO)XC BHHUKHYTH MOMEHT OJHOYACHOI mepenadi OiTOBOI MOCIHiTOHOCTI
nBoma abo KiTpKOMa TepeqaBadaMiu. Taka CHTYyallisi HA3WBAETHCSA KONMi3i€I0
(collision) abo xoumikTOM. Y IBOMY BHMAIKY IpUiiMadi He 3MOXKYTh BU3HA-
YHUTH, SKUi OiT OYB TIepeaHuii, OCKIIBKA PiBEHb CHTHAIY Oyae pe3ylIbTaToM
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Il MeKiTbKOX IepenaBadiB. ICHye NeKinbka BapiaHTIB BUPIIICHHS TOPSAKY
JIOCTYILY JIO ILIMHU:

= [ICHTpATi30BaHUH «BEAYyUHil — BEICHUII»;

® [EHTPaJi30BaHMH METOJ 3 apOiTpaxkeM,

® JIeneHTpaji30BaHHH 3 IepelaBaHHsIM MapKepa;

*  MHOKHMHHHUH 3 BunaakoBum noctyrnom (CSMA);

® MHOXWHHHH 3 BUKOPUCTaHHSM IIOJISI apOiTpaxy;

= Merox 3 yacoBuM posaiierusm (TDMA);

*  METOJ 3 YaCTOTHUM po3aiieHHsM kaHary (FDMA).

IcHyIOTH TakoX TiOpHIHI METOIH, B SKMX IOEJHAHI HABEICHI BHUILE Me-
TOIH JOCTYIIY.

Haii6ip11 ommMpeHnM METOAOM, KU BUKOPHCTOBYIOTH B TIOCIiTOBHUX
KaHaJlaX 3B 53Ky, € MEPeXi 3 IEHTPaNTi30BaHUM METOJOM JIOCTYITy — MEpexi
THIY «Bemyuuii — Bemenuii» («Master — Slave», «romoBHuii — mianopsiaKoBa-
HH}T), y AKUX TPaBO HA YIPABIIHHS BOJIOAIHHIM [IMHOK MEPENAETHCS BEIY-
qOMy» BY3Jly, @ «BE/IEHI» 3aiiMaloTh IIMHY JHMIIe 3 Horo po3onry. OcraHHi
MaloTh YHIKallbHY ajpecy (aapeca «BEISHOro»), 3a JOMOMOrO SIKOI «BEmy-
quii» iAeHTH(iKye KOMY HaJCHIIAETHCS MOBiIOMIICHHS. [IpHKiIanoM BHKOpHC-
TaHHs JaHoro meroay € mporokoin ModBus, OWEN ta DCON, sixi GyayTsb
PO3TIISHYTI Y TPETHOMY PO3ALJIi TOCIOHHUKA.

1.7. BaraTopiBHeBa Mo/ieJIb 3B A3KY

Jlist cnipomeHHsT CTPYKTYpH OUIBIIICTE MEpEeX OpraHi3yerbcsi B HaOip
pienie abo wapie (layers), KoxeH 3 SIKUX 3’ €IHYETHCS 3 CyCiHIM (BepxHiM abo
HwkHiM). KigbKicTs piBHIB, IX Ha3Ba Ta CKJIaj 3aleXaTh Bill MOOYIOBH Mepe-
ki, OJTHaK y BCIX Mepexax METOI0 KOJKHOTO PiBHS € HaJlaHHS JIEIKHX CEPBiCiB
JUISL BHIIOTO PIiBHS Ta MIATPUMAHHS 3B’SI3KY 3 TaKUM X€ piBHEM Ha iHIIOMY
npuctpoi. IlpaBuma i JOMOBIEHOCTI, SIKI BUKOPHCTOBYIOTH B IIbOMY CIIUIKY-
BaHHi, HA3UBAIOTECS npomokoramu pisns (layer protocol). Ane naui He mepe-
CHJIAIOTHCS Oe3rocepeiHb0 MK OTHaKOBUMHU piBHsAMHE. Ilepenaua mix Bysma-
MU BigOyBaeThcsl TaKUM drHOM (muB. puc. 1.17): maHi, ski HeoOXiqHO Mepena-
TH, HAIXOAATH IO CAMOTO BEPXHBOTO PiBHS, KU 00po0IIsie iX 1 mepenae HimK-
qoMy piBHIO 10 1-TO piBHSA, KU 3aiiMaeThcs OE3MOCEPETHBO TIepeaadco a-
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HUX 0 @izuunomy cepedosuwyy. Ha iHmomMy By3mi AaHi, sSKi NPUHAMArOThCH,
00pOOIIAIOTECS KOXKHUM piBHEM 110 BepXHboro. OOpoOIeHHs JaHMX Ha KOX-
HOMY PiBHI 3/iHCHIOETHCS BIiIITOBIIHO IO MPOTOKOMY. MiXK KOXKHOIO Taporo
CYMIKHHX DIBHIB 3HaxXomuThCs inmepgetic (interface), sxuit BusHauae Habip
MIPUMITHBHUX onepamniil Ta QyHKIiH, sIKi HaAal0ThCsl HIKHIM piBHEM BEPXHBO-
My. Habip piBHIB Ta mpOTOKOIIIB Ha3MBAETHCS apximexmypoio mepedici. Cnu-
COK NPOTOKOJIB, SIKi BUKOPUCTOBYIOTHCSI CHCTEMOIO, II0 OJHOMY Ha piBEHb,
Ha3UBAETHCS CIMEKOM NPOMOKOIE.

BY30JI1 BY30J12
JIAHI fI[AHI ;

PIBEHD 3 06p061<e/ ITPOTOKOJI 3 / 06p061<e\
IHTEP®EJIC 3-2

PIBEHB 2 o6po61<e/ IMPOTOKOJI 2 / 06p061<e\
IHTEP®ENIC 2-1

PIBEHH 1 06p061<e/ MMPOTOKOJI 1 / 00pobKa

®diznyHe cepenoBuIe

Pucynok 1.17 — ITobynoBa Mepexi 3 6araTopiBHEBOIO apXiTEKTypOIO

OO0po0bieHHs TaHUX Ha KO)KHOMY 3 PiBHIB BKIIIOYA€ MEpeTBOPEHHS iH(DO-
pMmarii 3 OHOTO BHYy B IHIIWH, pO3OMBAHHS JJaHWX HA YACTHHH Ta JO/IABaHHS
ciryx00Boi iH(opmarii.

ITpu po3podiii Mepex Ha KOXKHOMY 3 PIiBHIB BU3HAYaTUMYTh.

= MexaHi3M igeHTH(iKamii BiIIpaBHUKIB Ta OTPUMYBAUiB, CHCTEMY a-

pecariii By31iB;

" [paBwiIa epeJaBaHHs JaHUX: HANPAMOK, JIOT1YHI KaHAaJIH,

® KOHTPOJIb 33 TIOMHJIKAMH. METOJM BH3HAUYCHHS Ta Iil NPH iXHBOMY

BUHUKHEHHI

33



® mpaBmiIa po3OUTTS JaHUX Ha iX 00’ €HaHHS,

®  yIpaBJiHHS HOTOKOM JIAHWX, Y3TO/KCHHS ITapaMeTpiB NepelaBaHHs;

=  MapupyTH3alisi, TOOTO BU3HAYCHHS MapUIpyTy MPOCYBaHHS AaHHX I10

Mepexi.
Sk Oymo 3a3HavyeHO BUILE, KOXKEH 3 PIBHIB B MEpexi Hajae Habip cepsi-
ciB (cyx0) mis peamizanii nesHux 3aBuanb. Cepgic (Service) — ue HaGip
orepariif, sKi HWKHIN piBeHb Hazae BepxHbOMY. CepBic BHU3HAUae, Ki came
orreparii piBeHb Oy/ie BUKOHYBATH, aJie He POOUTH 3aCTEPEKECHHS SIKUM YHHOM.
Kopotko o3Haiiomumocs 3 THaMu cepBiciB. 3a BUIOM 3’€IHAHHS CEpBi-
CH MOYKHA TIO/IUTATH Ha JJBa THITH:
= opicnmosani na 3 '€OHanus, SIK1 TIependadaroTh MONepeTHE CTBOPEHHS
KaHally, a [IOTiM Ilepeiady 110 HbOMY JaHHX;

= pe3 ycmaHo8KU 3’€0HAaHHA, SKI TIepen0davaloTh MEXaHi3M JIOCTAaBKU
naHnx Oe3 MomepeIHhOro CTBOPEHHS KaHaly Ta MOIepeIHbol JOMOB-
JICHOCTI.

3a AKiCTIO 0OCITYyrOBYBAaHHS CEpPBICH AUIATHCS HA HAOIliHIi TA HEHAOIHI.
Haoiini cepsicu nepenbdadaroTb KOHTPOIb 32 IOCTaBKY JaHUX OTPHMYBady 3a
JIOTIOMOT'OF0 BiATIOBITHOTO TiATBEP/PKEHHS, SKOT'O0 HE MOTPEOYIOTh HeHAOiliHi
cepgicu. Y BHUIQJIKy OCTaHHIX JlaHi, sIKi HE IIHIUTM 10 OTPUMYyBaya, TIOBTOPHO
BHCIIaHi He OyIyTh.

Haniitai cepBicH, opieHTOBaHI Ha 3’€HaHHS, OyBalOTh JIBOX THIIB. IO-
CJIIZIOBHOCTI TIOBiTOMJICHb Ta OalTOBI MOTOKH. B mepmomy BapiaHTi MiX IIO-
BiJJOMJICHHSIMH 30€piraroTbCsi MeXi, B APYroMy — HaOip ITOBIJIOMJICHD SIBJISIE
c0000 HeNepepBHUIL MOTIK OANTIB.

Henapniiini cepBicy, 6e3 yCTaHOBKH 3’€HAHHS, HA3MBAIOTHCS CEpBiCAaMH
Oeiimazpam abo Oetimazpamuumu cepsicamu (datagram service). Haniiiamii
cepBic 0e3 yCTaHOBKHM 3’€THAHHS HA3WBAETHCS CEPBICOM JIeWTarpam 3 marBep-
JDKSHHSM.

[cHYIOTP THIIH CEpBICIB, sIKi HA3WBAIOTHCS CEPBICAMH «3aIUT — BiJIITOBIIE»
(«request — response»), B IKOMY BiJlIPaBHUK BiIpaBJIse aeiTarpamMm, ki BMi-
IIYIOTh 3aIlliTH, a OJCpKyBad Ha IIi 3alMTH BignoBigae. Taki cepBicH 9acTo
BHKOPUCTOBYIOTH UIsI peaimi3arii momeni oOMiHy «KI€HT — cepBep». Twmm
cepBiciB Ta 3’€THAHb 3BezieH] B Tabm. 1.4.

34



Tab6mums 1.4 — Tumu cepBiciB Ta 3’€THAH

Tun 3’eqHaHHS Cepgic

OpierToBane Ha | HapiifHa moCITiJOBHICTH ITOBiIOMIICHB

3’€THAaHHS Hapnitinnii oTik 0aiiTiB

Henapniiine nepenasanus OiTiB

Be3 Bcranomnenns | HenaniitHa pefitarpama

3’€HAHHSA Jeiitarpama 3 IiATBEPIHKEHHIM

3amut — Bignosins

1.8. ETamonHa MoeJib B3a€EMOii BIIKPUTHX CHCTEM

O0’eHaHHS B OAHY MEPEXY JEKIIBKOX MPHUCTPOIB — II€ JIMIIE TT0YaTKO-
HiKaliitHi cucteMu romoreHHi (omHOpimHi), TOOTO MOOYIOBaHI 3 MPUCTPOIB
OJTHOTO BHPOOHMKA, TaM amapaTHO-TIPOrpaMHi MpoOsieMH, SIK MPaBUIIO, BHPi-
IeHi. AJie KOJIM MOBA e Ipo MoO0YyA0BY CHCTEM 3 BUKOPUCTAHHSM IIPUCTPOIB
pi3HUX BUPOOHUKIB (TeTEPOreHHMX), TO HEMUHYYE IIOCTAIOTh MUTAHHSA iX Cy-
MICHOCTI.

VHiKalbHI cHCTEeMH, TOOTO CHUCTEMH, IO HPAIOIOTh 3a YHIKAIbHHUMHU
MIPOTOKOJIaMH 3B 513Ky Ta BUPOOJICHI OJJHIEI0 KOMITAHIE€I0, OTPUMAJIH Ha3BY «3a-
Kkpumux cucmem». CTOCOBHO ITPOMHCIIOBHX MEPEX, YaCTUHHI PO3B’S3KH — 1€
IHTeJIeKTyallbHa BJIACHICTh OKPEMHX KOMITaHil, 1 BAKOPUCTAHHS TaKHX TEXHO-
JoTil OOMEXyeThCs HEOOX1THICTIO OTPHMMaHHS JIIEH31HOro MpaBa KOPUCTY-
BaHHA. BUTBIIICTD TAKMX CHCTEM BHHHKIIH, KOJH IpoOieMu iHTerpamnii Bupo0iB
BiJl pI3HUX BUPOOHMKIB HE BBAXKAINCS aKTyaJIbHIMH.

ANBTEpHaTUBOI0O MOXKE€ OyTH BHUKOPHCTaHHS TPHUHLUITY <GIOKPUMUX
cucmem». Mepexa BBOKAETHCS «GIOKpUmMOIo», SIKIO BOHA 33I0BOJIBHSE TAKAM
KpHTEpisiM:

" HasBHICTH TOBHHUX OITYOJIKOBaHMX CHEeNU(DIKAMid 3 MOXIHMBICTIO 1X
TpUOaHHS 32 PO3yMHI I'POII;

® HasABHICTH KPUTHYHOTO MiHIMYMY JOCTYITHHX KOMITIOHEHTIB BiJ] psiTy
He3aJIeKHUX MTOCTa4YaIbHUKIB,
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= opranizaris IeBHOTo Mpolecy paTudikarii MOXIMBHUX JOMOBHEHb 110
CTaHJAPTIB 1 CrIeIU(iKaIiii.
Kopormre e MoxxHa chOpMyITIOBaTH TaK: KOXKEH OXOYMH Ma€e MOXKIIHU-
BiCTh BUKOPHCTOBYBATH T€, IO BJKE HalpanboBaHe, a0 poOUTH BIIacHi po3po-
OKHM, y TOMY 9HCIIi 1 TaKi, sIKi MOXXYTh BUKOPHUCTOBYBATHUCS 1HIINMH.
SIKmo nesika MepeXHa TEXHOJIOTISI BIXHOCHTBCS O «BIOKPUMUX CUC-
mem», TO BOHA ITOBUHHA BOJIOJITH TaKUM PSIIOM IPHHIMIIOBUX SKOCTEH!
= interconnectivity, T06T0 MOXJIMBICTIO BIIBHOrO (i3MYHOTO BKIIFOYCH-
HS B 3arajbHy MEpEXY IPUCTPOIB BiJ] PI3HUX BUPOOHUKIB;

= interoperability, To6T0 MOXIHBICTIO TOOYIOBH MMPAIE3ATHOI MEPEKi
Ha OCHOBI BKJIIOYEHHS! KOMITOHEHTIB BiJl PI3HUX [TOCTAYAILHUKIB;

= interchangeability, To6To MoXIHBiCTIO 3aMiHI KOMIIOHEHTIB aHaJO0-
T1YHUMU TIPUCTPOSIMU BiJ IHIINX BUPOOHHKIB.

JIysl ToNertmenHs B3aeEMOil MK YCTaTKYBaHHSIM Pi3HHX BHUPOOHUKIB i
301IBIIIEHHS] BUTPAIy BiJl 3pOCTaHHS MacmITabiB BUPOOHMITBA MOTPiOHI cCTa-
HaapTd. Yepe3 CKIagHICTh 3aBJaHHS KOMYHIKaIlii OTHOTO cTaHmapry Oyne
HeocTaTHhO. ToMy (hyHKIIT MOBHHHI PO3IUTATHCSA Ha O€311iY KepOoBaHHUX dac-
THH 1 OyTH OpraHi30BaHi y BUIIIAl apXiTEKTYpH 3B SI3KY, SIKHH IIOTIM CTBOPHTH
OCHOBY ISl CTAaHAAPTU3AILI].

Sk cnoci® crpykrypusanii OyB BHOpaHMiI JOCHTH TMOIIMPEHHH METOX
po36utTa Ha piBHI. Lleit meron monsrae y Takomy: (yHKIIT 3B’S3Ky PO3ILI-
I0ThCSl Ha 1€papXidHUI HaOIp piBHIB, 1 KOXKEH PiBEHb BUKOHYE CITiBBITHECCHUH
3 HUM MiaKrac QyHKIH, TOTPiOHUX AJIS TIOBITOMIICHHS 3 1HIIMMHU CHCTEMaMHU.
ITpu npOMy KOXEH piBeHb 1OpYYa€ HIDKHbOMY PIBHIO 3aBJAHHS BHKOHAHHS
OinmbIn eneMeHTapHUX (YHKIIHN 1 3aXOByBaHHS Jetanedl mux ¢yHkniid. B Toi
’Ke Jac KOXKEH piBEHb HaJa€ MOCIYTH BHIIOMY PiBHIO. B izeansHiil curyamii
PiBHI MO’KHA BU3HAYHUTH TaK, 110 3MiHU B OJJHOMY piBHI HE CIIPHYMHSTH 3MiH B
iammx. TakuM 9WHOM, MU PO30MBAaEMO ONHE 3aBIAaHHSA Ha JIEAKY KUIBKICTh
MEHIINX 3aB/aHb, SIKi JETIe MiJIaloThCsl YIPaBIiHHIO. ['0IOBHUM 3aBIaHHIM
Oyio BU3HAYEHHS MOCIIIOBHOCTI PiBHIB 1 TIOCTYT, IO HAIAIOTHCS KOXKHUM 3
HUX. PO30MTTSI MOBUHHE JIOTTYHO TpyIyBaTh (PyHKIT 1 MICTUTH TaKy KiJbKiCTb
piBHIB, 100 KOKEH 3 HIX OyB JTOCTAaTHRO MAaJIHH, II00 TiIIaBaTUCS YIIPABIiHHIO.
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[Ipn npOMy KiJBKICTH PIBHIB HE IMOBHHHA OYTH TakolO BEJIMKOIO, 100 BUTPATH
Ha iX 00poOKy Oynu He yXe OOTSKITUBUMH.

Ha cporomuimHii aeHs HaWOUIBII MOMJSpHI Mepexi MmoOyqoBaHi 3a
MPUHIUIIOM BIAKPHUTOCTI 1 32 OCHOBY BHKOPHCTOBYIOTH TaK 3BaHY CTAJIOHHY
Mojienb B3aemoii Bimkpurux cucrem — RM OSI (Open Systems Interconnec-
tion Basic Reference Model). Mogens Oyna 3anpomnonoBana Mi>KHAPOIHOO
opranizamiero cranpaprusarii (1ISO) B 1978 poui. 3 Toro uacy BoHa JeKiibka
pasiB neperisaanacs, Bocranae y 1995 pomi. Jlana Mozmens 3akpimieHa cras-
naptom opranizamii 1ISO mix Hassoro 1SO 7498 [3].

Mozens cTBOpeHa 3 METOIO0 BHUPIIICHHS MPOOJIEMH B3a€MOIIl BiIKPUTHX
CHCTEM 3 PI3HMMH BHAAMH OOUHCITIOBAILHOTO Ta KOMYHIKAILITHOTO ycTaTKy-
BaHHA, SKi MPAMIOIOTh 32 PI3HUMH CTaHIApTaMHU i MPOTOKoiaMu. Jlumre mpu
BHUKOPHCTAaHHI NPHUHIMITY «BiJKPUTOCTI CHCTEM» iHTerparist BUpoOiB pi3HHX
BHUPOOHMKIB B OJHY iH(OpMaLiiiHy MepeKy Moxe OyTH BupimeHa 6e3 oco0m-
BHX TIpobieM. Monens 06a3yeThest Ha cTeky mpoTokoini OSl, ame Ha 1eit gac mi
MIPOTOKOJTM TIPOJOBXKYIOTh YIOCKOHAIOBATH, TOMY iXHi (DyHKIIIT MalOTh peKo-
MEHJOBaHMI Xapakrep. KpiM Toro, Mozens € jiuiie KapkacoM i HE BUMarae
000B’SI3KOBOT0 BUKOHAHHS, TOOTO Ma€ Ha METI JIMIIe peKoMeHaaii. B mimomy
MOJIeTTh TOOY/IOBaHA HAa TPHOX KOHIEMIIAX, a caMe — IOHATTAX «CEepBicy,
«poToKOI» Ta «iHTepdeiic». Cepsic BU3HAYAE, IO caMe PoOHTh piBeHb (aie,
3ayBa)XKUMO, HE T€ SIK [I¢ BiH POOUTH) 1 SKMM YMHOM TOCTYIUTHCS IO (YHKINH
IIOTO cepBicy. [umepgeiic piBHA BU3HAYAE CIIOCIO TOCTYIY 1O PiBHS IS pO3-
MIIIEHUX BHWIIE MPOIECiB, TOOTO MapaMeTpH Ta OTPUMAHUH pe3ynbTat. [Ipo-
mokoau — Tie croci0 peamnizarii cepBiciB, KU Hagae KOXHUM piBeHb. Lle 3Ha-
YHTH, IO SKIIO BEPXHil piBEHb 3aXOTIB CKOPHCTATHCS OJHHUM i3 CEpBICIB HH-
JKHBOTO PiBHSI, BiH 3BEPTA€ThCS 1O HHOTO depe3 iHTepdeiic, a piBeHb BHOMpae
caMe SIKMM TIPOTOKOJIOM 13 JOCTYITHUX Ha IaHOMY piBHI HoMy ckopucTatucs. B
MOJIEIi € JIUIIE OJFH PiBEHb s opraHizamii (i3MIHOro KaHaIa MiX By3JIaMH,
TOOTO piBEHH 3B’SI3KY 3 CEPEAOBHIIEM PO3IOBCIO/KECHHS. IHIII piBHI Mozerni
MAIOTh JIMIIE GipmyanvHuli Kanal. Yl IPOMDKHI piBHI, KpiM BEpXHBOTO Ta
HIDKHBOTO, MAIOTh T10 JBa iHTep(eHcH.

OTxe, MOIETh B3a€EMO3B’SI3KY — I a0CTpaKTHA MOJCIH IS MEPEKHUX

KOMYHIKaIliif i po3poOIeHHS MEPEKHUX MPOTOKOIMIB, KA ABJISAE coO0r0 Oara-
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TOpiBHEBMH miaxix 1o iHdopmaniiHOT Mepexi. KoxeH piBeHb 00CIyronye
CBOIO YacCTHHY TIpollecy B3aeMozii. 3aBAsSKM TakKil CTPYKTYpi cIiibHa podoTa
MEpEXHOT0 yCTaTKyBaHHS 1 MPOrpaMHOro 3abe3neyeHHs cTae Habararo mpoc-
TIIIOIO Ta 3pPO3yMIIIIOIO.

Iepapxis momeni OS| mokazana B Tabn. 1.5. Mogens 3rimHO i3 cTaHmapTOM
OIIMCYE CIM PiBHIB, JUIS SIKMX B TaOJNUIII 1 B TEKCTI OmKcaHi iXHi QyHKii.

Tabmuts 1.5 — [ToOymoBa eTaoHHOI MOJIETi B3aEMOIIT BiIKPHTHX CHCTEM

. . Tunu .
PiBH1 Mmopemi OyHKLIT pIBHS
JaHUX
Pipni, saxi we | 7. [Ipukiamauii Jani Hoctyn no me-
3anexars  Bin | (Application) PSKHHX CepBi-
peamizamii  Ka- ciB
HaJy 3B SI3KY 6. [Toganus Hani [Monanus Ta
(Host layers) (Presentation) KOJyBaHHs Ja-
HHX
5. Ceancosuit Jani VYnpaBiiaHSA
(Session) CeaHCcoOM
3B’ 3Ky
3’ennyBanbauil | 4. TpancropTHUHA Cermentu | 3abe3nedeHHs
piBeHBb (Transport) 3’€THaHHS ABOX
XOCTIB Ta Ha-
IIAHICTD
PiBHi, ski | 3. MepesxxHuit ITakeru/ Busnauenns
sanexars  Bin | (Network) Jararpamu | Mmapuipyry — Ta
peamizamii  ka- JIOTiYHE  ajpe-
Halty 3B’S3KY CyBaHHS
(Media layers) | 2. Kananpnwuit bitu/ diznune anpe-
(Data Link) Kanpu CyBaHHS Ta
JIOCTYTI 10
KaHaJly 3B 3Ky
1. ®iznunmMit bitn besnocepenns
(Physical) mepegada  Ta
npuiiom OiTiB y
CepeIOBHIIT
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Buxonsun 3 TOro, Mo MoJenb CIyrye Uil BUKOHAHHS MOTped KiHIIEBUX
KOPHUCTYBa4iB, PO3TIISAATH i piBHI MU [TOYHEMO 3 BEPXHBOTO (CHOMOI0) PiBHS,
SIKMHA BiNIMOBia€ 32 OOMiH MAaHWUMH MK MPUKIAJHUMH CYTHOCTSMH, TOOTO
JoxepenoM iH(opmamii Ta 1 omepxkyBadem. OTixKe, AeTalbHINIC piBHI MOAETI
XapaKTepU3yIOTHCS TaK.

7. Mpuxnaguuii pisens (Application Layer) nosunen 3abe3redntu of-
Hill mpuKIamHIi mporpami AOCTYH A0 00’€KTIB 1HIIOI NPHKJIAAHOI MIPOTpaMu
yepe3 cucreMy jaoMoBieHoctei. [ pearnizarmii 3aBIaHp NPUKIAAHOTO PiBHS
(hOpPMYIOTBCSI 3aITUTH Ta BiANOBIAI MPUKJIAIHUX IPOrPaM J0 PiBHS ITOJaHHS.

6. PiBenp moganus (Presentation Layer). CayXuTh ISl IepEeTBOPEHHSI
¢dopMaTiB JaHUX 13 oxHOro B iHmmMi. Ha oMy piBHI TOBIZOMIICHHS KOTY-
IOThCSL T2 CTHCKAIOTHCS 3TIJTHO 3 MPaBWIAMH CHHTAKCHCY NaHHUX VIS TTOAAJTb-
IIIOr0 BUKOPUCTAHHS Ha TPAHCIIOPTHOMY DiBHI.

5. CeancoBmii piBeHn (Session Layer) 103Bosisie Oprani3oByBaTH CeaHCH
00MiHy MiX MPUKITaTHAMH TIporpamu (BCTAHOBJICHHS Ta PO3PUB 3’€HAHHS
TOIIIO).

Jl03BOJIsIE YCTAHOBIIOBATH CEaHCH MPUKIAIHUX TPOrpamM MK co0oro.
Hanae taki cepBicu: ympaBiiHHS [giagoroM (CIiIKyBaHHS 3a MOCIiJOBHICTIO
nepenavi JaHWX), YOPaBIiHHSA Mapkepamu (3amoOiraHHs BUKOHAHHS KPUTHY-
HOI omeparii JeKiIbKOMa MPOrpaMaMu) i CHHXPOHI3aMisi (BUKOPUCTAHHS CITy-
’KOOBHX MITOK B CEpe/IHHI TOBTHX ITOBIJIOMJICHb /ISl BITHOBIICHHS Iepenadi 3
00ipBaHOro Yepe3 MOMIUIKY ITOBiOMIICHHS).

4. Tpancnoptauii piBennb (Transport Layer) moBunen 3abe3reunTn 10-
CTOBIpHY JIOCTaBKY JIaHUX Bijl OfHi€l mporpamu (IPUKJIAIHOTO IPOLECy) 10 iH-
1101, sIKi ()YHKIIOHYIOTh Ha OJTHOMY BY3J1i 200 Ha Pi3HUX BY3JIax B MEPEXI.

OcHoBHa (yHKIIsl piBHS — 1€ PUIMaHHS JTaHUX BiJl CEAHCOBOTO PiBHS,
IpY HEOOXIHOCTI PO3OUTTS HAa YACTHHH, NEPEAABAHHS iX MEPEKHOMY PIBHIO 1
rapaHTyBaHHsS NPHOYTTH iX y NPaBUIHLHOMY MOPSIKY O MIiCIS NPH3HAYCHHS.
Ile#i piBeHb 3a0e3nedye Inepenavy AaHUX O€3MOCEPEIHbO MIXK MPUKIIATHUMHU
pOrpaMamy.

3. Mepexnuuii pisens (Network Layer) mosuHeH 3a0e3MeunTH JTOCTOBI-
pPHY IOCTaBKy IaHUX BiJl OZHOTO BY3jJa [0 IHIIOTO B pPI3HHX Mepexax,
00’€THAHNX B ONTHY iHTEPMEPEKY.
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OcHOBHE 3aBIaHHsI — 1€ BU3HAUCHHS MapLIpyTy MEePEeCUIaHHs IaKkeTa Bif
JoKeperna 1o mpuiiMada. Mepeka Moxe SIBIISITH Co0010 00’ € JHAaHHS MiAMEPEeX,
MDK SKAMHU BHUHHKA€ HEOOXiHICTHP B 0OMiHI JaHWMHU. OCKUIBKH ITiIMEpeKi
MOXYTb OyTH Pi3HOPIIHMMH 32 IPHUPOAOI0 — 3aBJAHHS MEPEXHOIO PiBHS Ta-
KOX 320€311eUnTH Mpo30picTh Mixk HUMH. OKpiM IuxX (YHKIIN, Ha el piBeHb
TIOKJIAJaf0ThCA TaKOX (DYHKIIT BU3HAYEHHS YaCOBUX 3aTPHMOK IIAKETiB B Me-
peax, MUTaHHS CHHXPOHi3allii, yacy nepenadi TOILO.

2. PiBenn mepemaui qanux (Data Link Layer) abo kanajabhuii piBeHb
TIOBMHEH 3a0€3IeYNTH JOCTOBIPHY JOCTAaBKY JaHMX BiX OJHOrO By3Ja JO iH-
II0TO B OAHIH 1 Ti#i camilt Mepexi Ha (i3NIHOMY PiBHI.

Bci maHi, sIKi mepeqarThCs 3 BEPXHBOTO (MEPEXKHOIO) piBHS, IMepema-
IOThCSL Y BHTJISNI KafpiB, PO3MIp SIKMX 3aJISKUTH BiJl KOHKPETHOI Mepexi. 3a
JIOTIOMOT'OFO CIIEIiaJIbHUX ANTOPUTMIB MPOBOJUTHCS KOHTPOJIb 32 MPaBUIBHOO
nepenaycro Ha (i3MIHOMY PiBHI 3 TTOJATBIIOI0 PEAKIIi€I0 HA TIOMIIIKH.

OKpiM mATPUMKHN KaHATy 3B 513Ky Ta KOHTPOJIIO 33 IIOMUJIKaMH, B Mepe-
JKax 13 3araJbHUM JIOCTYIIOM JI0 CYMICHO BHKOPHCTOBYBAaHOTO (Di3MUHOrO Ka-
HaJly Ha IbOMY PiBHI PErIaMEHTYIOThCS aJITOPUTMH Ta HPOLETYpPH IOCTYILY.
II1 mpoOsema BHpIUIyETHCSI BBEIEHHSAM IONOMIKHOTO MiJIPIBHSA — MiAPIBHA
JIOCTYITY 710 HOCIS.

1. ®iznunuii pienn (Physical Link Layer) moBunen 3abe3neuntu 10-
CTOBIpHY /JOCTaBKY OiTiB BiJ IepeaaBada 10 mpuitMada 1mo odpaHomy ¢iznd-
HOMY cepeZoBHILy. BiH onmcye MexaHIuHI Ta eNeKTPHYHI XapaKTepPHUCTUKH, a
TaKkoX BH3Haudae (i3WUHE cepeoBHIIE IS Iepenadi gaHux. ToOTo, BiH 3a-
HMaeThes Tiepenayero Ta MpuiioMoM OiTiB Mo KaHaATy 3B’ A3Ky. [IpuHIMTIOBIMH
OHUTAHHSIMU TYT €. SKUH TUI CHTHANY (HAmpyra, CTpyM, CBITJIO TOIIO) i SKOI
BEJIMYNHHA BUKOPHCTOBYETHCS ISl TIEpeadl JIOTIYHOI OJWHULI Ta HYJS; TpU-
BAJIICTh OJHOTO GiTa (IIBUIKICTH); HAMPAMOK TMepeadi JaHuX; KO Po3Imoda-
TH Ta 3aKiHYMTH Tepefady, KUIBKICTh 1 NpH3HA4YeHHS (I3WYHUX KaHAIB
3B’SI3Ky TOIIIO.

Y KOMIT'FOTEPHUX Mepexax, K MPaBHUIO, BUKOPUCTOBYIOTBCS I’ ATh PiB-
HiB Mozmeni OS| — Ge3 ceaHCOBOro piBHS Ta PiBHS MONAHHS. B mpoMucmoBmx
Mepexkax 4acTo BiJICYTHIH ONHC HA MEPEKHOMY PiBHI, IPAKTUIHO 3aBXKIU Bifl-
CyTHI!l TpaHCHOPTHUH, a IHKOMM OOXOJATHCS HaBiTh Oe3 mpukiamHoro. Ha
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ceorojuimHiii  gennr B cranmaprax |EC (International Electrotechnical
Commission — MixHapo/iHa eIeKTPOTEeXHIYHA KOMICis) BU3HAYEHA CBOS TPH-
piBHEBa MOJIETIb APXITEKTYPU ITPOMHCIIOBHX MEPEX, MPOTE B TEXHIYHIN TOKY-
MeHTanii 10 omucy (QyHKIiOHYBaHHS MEPEX INOKM IO NMPHUHWHATO JaBaTH ix
apxiTekTypy B KoHTeKkcTi Mozieni OSl. B ocHOBHOMY IIPOMHUCIIOBI Mepexi onu-
CyI0Th (DI3MYHMH, KaHAJIBHUH Ta MPUKIAJHUI PiBHI.

[Mpuknan ¢(yHKIIOHYBaHHS MIPOMMCIIOBOI MEpEXi B KOHTEKCTI MOJEIi
OSI maBeneHuii y HacTyIHHUX posinax mist Mepesx ModBus, OWEN ta DCON.
AJe st Kpamoro po3yMiHHS (QYHKIIOHYBaHHS MEPEX PO3TIISTHEMO ITOCTiI0B-
HICTBH IIPOXOJPKEHHS JaHUX BiJl BIANIPaBHUKA JI0 OJep)KyBada i BU3HAYMMO J10-
MIOMDKHI TEPMiHH, SIKi BAKOPHCTOBYIOTECSI IIPY ONHCI (YHKIIIOHYBaHHS MEPEX.

Amnapatypy abo/i mporpamy, sika 3aliMa€eTbCsl 3aBJaHHAMHU KOXKHOTO 3
piBHIB, OyznemMo Ha3WBaTH 00 ‘€kmom pieHs abo cymuicmio pieus. ToOTO BBe-
JIEMO TaKi MMO3HAYEHHS: IPUKIaAHu 00 €KT (IPUKIATHA CYTHICTD), TPAHCIOP-
THHUI 00 €KT (TPAHCIOPTHA CYTHICTB), MEPEXHHI 00’ €KT (MEpexHA CYTHICTB),
KaHAIbHUN 00’€KT (KaHaubHa CYTHICTB), 00’€KT ()i3UYHOTrO piBHS (CYTHICTH
(bi3u9HOTO PiBHS).

Hexait na Byszi 1 (puc. 1.18) QpyHKIIOHYIOTh TPH MPUKIAIHI IPOrpaMu
(Hamasi TporecH) i yMOBHHMH mmo3HaukaMu 4, B, C, a Ha Bysai 2 — niporiecu
D, E, F. Tlpomec B xoue 0OMIHIOBaTHCH JaHUMH 3 TPOIECOM £, IUTsl 40ro BOHU
TIOBHUHHI CKOPHCTAaTUCS TPaBWIAMH OOMiHY, 3pO3yMIIMMH Uil 000X, TOOTO
BU3HAYCHUM NPOMOKoaoM. HacTKOBO el MPOTOKOJI BU3HAYAE CEMAHTHKY CIIi-
JIKYBaHHS, TOOTO BiNOBIHICTh CHMBOJIFHUX MO3HAaYeHb (DYHKIIAM, SKi HE0O-
XiJJHO BUKOHATH, Ta JIaHi, SKi HEOOXIHO mepenaTs 3 IMMA QYHKIisIMA. Takum
YUHOM MK [BOMA MPHKIAAHAMU MpOrpamMaMu (B JaHOMY KOHTEKCTI Ha ChO-
Momy piBai OSI) BexeTscst 0OMiH KOZOM Ta JaHUMH, 3 MPABIIAMHE IIPOTOKOIY
naHoro piBas, siki HasuBarote APDU (Application Protocol Data Unit — 610k
JaHKX IPOTOKOITY IPUKIAIHOTO PiBHSI). AJle OCKIIBbKH mporiecy B i E 1oBUHHI
SIKOCh B3a€EMOJIISITH MiX CO0OI0, TO 32 Tepeady JaHUX MiXK IFIMH IIPOIECAMH
BiJINIOBiJa€ TPAHCTIOPTHUN PiBCHB.

JI1st TpaHCTIOPTHOTO PiBHS KOA 1 JaHi MPUKIAIHOTO PiBHA — Ie JaHi, sIKi
Tpeba TepenaTy Bi OAHOro Iporecy 1o iHmoro. Jist mboro HeoOXiaHO BUKO-
pHUCTaTH MpaBWIIa ajpecalii MUX MPOIEciB, MO0 MPaBWIHHO JTOCTaBUTH JaHi,
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T00TO MO0 iX oTpMMaB mporec E, a He, ckaximo, F. Li mpaBmia, i He e
BOHH, BHU3HAYarOThCS MPOTOKOJIOM TPAaHCHOPTHOIO, TOOTO YETBEPTOrO PIBHS.
st Toro mo6 TpaHCIOPTHUIA 00’ €KT Ha By3ni 2 Mir ieHTH(IKYBaTH TIPOIIEC,
SIKOMY TIepEIatoTh AaHi (B HAIIOMY BUIAAKY E), TpaHCHOPTHHI 00’ €KT Ha By3-
i 1 oBHHEH MO0ABUTH JONMOMIXKHI JaHI 10 JaHWX, SIKi BXKE OTPHMAaB Y TpHU-
KJIaHOTO piBHSA. J[aHi, SKi TOJAFOTECS HA KOXKHOMY DiBHI TIepe]l JaHUMU 3 BH-
IIOrO piBHS, HA3UBaIOThCs 3arosioBkom (Header). Takum umHOM, [UIS iMeHTH-
¢ikamii mporecy oxepKyBada TPaHCIIOPTHUH 00’€KT BiJIIpaBHUKA I0A€ HOTO
azmpecy (E) B 3aromoBok H1 i mepenae ynpaBiiHHS MEpPEKHOMY piBHIO. 3aro-
JIOBOK Pa3oM 3 JIJaHMMH Ha TPAaHCIIOPTHOMY piBHI NpuiHsATO HasuBatH 7PDU
(Transport Protocol Data Unit — 6110k qasux mpoTOKOIY TPaHCIIOPTHOTO PIBHS).

BY30J11

BY30J12

iH ﬂaHMMI/>

(7) APDU
("4) TPDU

H1|paH

Pucynoxk 1.18 — Ilopsimok 0OMiHY TaHUMH Yepe3 MEpeKy MiX IpoIiecaMu
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MepexHuii piBeHb, B CBOIO Yepry, ITOBUHEH 3a0€31IEUNTH JOCTaBKY OJIOKiB
TPDU Binx By3ma 110 By37a, SKi MOXYTh 3HAXOIUTHCH B PI3HUX 32 MPUHIUIIOM
¢yHknionyBanus miamepexax. [ mporo mo 7PDU nmomaerscs 3aronoBok 3
a/Ipecoro MpHiiMaya Ta BiANpPaBHUKA (B HALIOMY BHUIIAAKY H2), sKuii HeoOXiTHHIT
MapipyrusaropaM (router) uisi 3HAXODKEHHsI MPABWIBHOIO MUIIXY 10 HEO0-
xigHoi mamepexi. OKpiM TOro, Ha JaHOMY PiBHI JaHi MOXYTh OyTH po30OHTI Ha
YaCTHHH, JUIS MOKIIMBOCTI iX Tepesiadi Ha HIDKHIX piBHsX (L€ came MoXe Bif0y-
BATHCS Ha BCiX piBHsX). Lli 4aCTHHM pa3oM i3 3aroJ0BKaMHU HAa3WUBAIOTHCS MaKe-
tamu (packet) abo NPDU (Network Protocol Data Unit — 6110k qaHnx mpoToko-
JIy MEPEXXHOTr0 piBHs). B Hamomy Bumaaky moay:is 7PDU Ha MepexxHoMy piBHi
PO3MiJIeHNH Ha J1Ba MAKETH 13 3arojioBKaMu H2, SKi MepeaaroThesl MOCIiJOBHO
OJIVIH 3a OJJHUM KaHAJLHOMY PiBHIO.

[Takern, sKi OTpUMYy€ KaHAIBHWH pPiBEHb, BCTAaBIIIOTECS B KaJApH
(frame). Kaapu MaroTh 3arofoBOK, B IKOMY MIiCTHTBCS iH(OpPMALIis TIPO axpecy
BYy3Jla OTpUMYBada Ta/a0o0 BiANIPaBHHUKA B JIOKAIBHIN Mepexi Ta/abo TomoMiX-
Hi cayx00Bi ko, OTprMyBad MoXe OYTH, B CBOIO YepTy, JIUIIE TOTOMI>KHIM
TIPUCTPOEM /ISt 3a0€3MIeUeHHS Mepeaadi JaHuX B HITY MiIMEPEKY, TOMY MOXKE
1 He OYTH KIHIIEBUM BY3JIOM NpH3HA4YEeHHs. AJle I/l KaHAIBHOTO PIiBHA 1€ HE
Ba)XXJIMBO, 00 (yHKIIi MapmpyTu3alii HanexaTb MepexHOMY piBHIO. OKpiM
3arojioBKa, B KiHI[ /0 MaKeTa MOXKe JofaBaTHcs KinmeBuk (terminator), 3i
ciry00BoIO iHpOpMAIli€l0, HAPUKIAA JAaHAMH KOHTPOIIO 32 MPAaBHIIBHICTIO
nepenadi OiTiB. besmocepenns nepenaya kaapy no 6itax 3abe3medyersbcs ama-
paTHO-TIPOTPaMHUMH 3aco0aMHt (Hi3MIHOTO PiBHS.

OTpuMaHHS JaHUX Ta iXHS 00pOOKa MPOXOIUTH MOAIOHO 10 PO3IIISTHYTO-
O, aje HaBMakd. 3aco0M KaHAJIBHOTO PiBHS Ha Bysni 2 B MPUHHATOMY Kaapi
BH3HAYAIOTh 13 3arojoBKa, [0 KaJp NpH3HAYCHUH caMe IM Ta 3a KiHIIEBUKOM
MIepEeBIPSIIOTH MPABWIBHICTh OTPUMAHNX JAHHX, BIIYJarOTh MakeT Ta Iepeaa-
I0Th MEPEXHOMY piBHIO. Lle came BOHM pOOJATH 3 HACTYIHHMM IakeToM. Me-
PESXHHI piBeHB, B CBOIO uepry, Buirydae omokn 7PDU 3 makeriB, 00’ ennye iX 1
nepesae TpaHCIIOPTHOMY PIBHIO, SIKMiT 3a 3aronoBkoM H1 inenTrdikye mpouec
E i mepenae fiomy nami.

Le, 3BicHO, cIpoIICHMH 1 JaJleKO HE MMOBHHUW TEPEeNiK Mii 3 JaHUMH Ha
KOXKHOMY PiBHI, ajie BiH J1a€ ySBJICHHS IO TIOCIIiIOBHICTh 1 IPUHIUIN 00po0-
JICHHS TaHUX i1 yac 0OMiHy iHPOpMAaIIi€ro MixK By3JIaMHU B MEPEXKi.
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1.9. IloHATTS MPO MPOMMCJIOBI Mepeski

Sk panime Oyio 3a3Ha4€HO, MPUKIAOM MEPEXi MOXKYTh OyTH /1Ba BY3-
7, sKi 3’€IHaHI KaHAIOM 3B 513Ky (IPOTOBHM ab0 paaioKaHajIoM) Ta CIILUIBHO
BHUKOPHCTOBYIOTH iH(opMamiliHi pecypcu. YHACHIIOK CBO€i amaparHoi i mpo-
TpaMHOI CTPYKTYpH TakKa Mepexka He MOXKe 3a0e3rneqyBaTd Ty MIBHAKICTS 1 M-
JICHICTB, SKI HEOOXiMHI I HAAIHHOTO i BUCOKONPOIYKTUBHOTO YIPABIiHHS
TEXHOJIOTIYHUM IIPOLIECOM 1 BUPOOHUIITBOM OAHOYACHO, MIATPUMYIOUN Oe3iid
KOpHCTYBadiB Ta PECYpPCiB B peXHMi peasbHOro 4acy. KirouoBum pimeHHAM
BKa3aHOI MPOOJIEMH MOXeE CIY)KUTH 3aCTOCYBaHHS CIICIiaJIbHOI Mepexi, sika
3abe3neunTs HaAilHYy Ta Oe3nepepsHy podory ACY TIIi B.

VY mpoMHCIIOBOCTI, HAYKOBHX IOCIIDKEHHIX IIHPOKO BHKOPHCTOBYIOTH
SIK CTICIiaJIbHI KepYIodi 0OUMCITIOBAIBHI KOMIUIEKCH, IIPOMHUCIIOBI KOMII IOTEpH,
Tak i mporpamoBai storiusi KorTposepu (ILVIK), mprcTpoi Jiro IMHO-MAITHHHOTO
inrepdeiicy (JIMI, ado aurm. HMI — Human Machine Interface), po6ory sikux
IIPY HEOOX1THOCTI KOOPIMHYE LEHTPATLHUH KOMI I0Tep. Y JOCTATHBO MPOCTHX
crcTeMax B HOPMaJbHHX 30BHIIIHIX yMOBaxX poOOTH sl BUKOHAHHS (DyHKINIH
KOHTpOJIEpiB 200 EHTPaIbHOr0 KOMIT FOTepa MOXKYTh BUKOPHCTOBYBATHCS 3BH-
YaiiHi TepCOHATbHI KOMITIOTEpH. Y CKIaJHHX YMOBaxX EKCIUTyaTallii 3acToco-
BYIOTBCsI crierianbhi mpomuciioi komm’totepu (IPC — industrial PC). Ts 3a-
Oe3reueHHst poOOTH amapaTHUX 3aco0iB, SKi BXOAATH JI0 MEPEXi, pO3pOOIISEThCS
1 BCTAHOBITIOETHCA CTIENiaJIbHE NPOrpaMHe 3a0e3MIeUeHHS.

Cucrema yrpaBJIiHHS TEXHOJIOTTYHIM TIPOIIECOM 3a3BHYail BUKOHYe Oara-
TO pi3HHX (HYHKIIIH, SIKi MOXKHA PO3IUINTH Ha TpU Benuki rpymu (puc. 1.19):

= 30ip Ta OmiHKa JJAHUX TEXHIYHOTO MPOIECY — 1€ MOHITOPHHT,

®  YIpaBJiHHA ASSKUMU ITapaMeTpaMu TEXHOJIOTIYHOTO MPOIIECy;

= 3B’S430K BXiIHUX | BUXIIHUX JAHUX — 3BOPOTHHH 3B 30K, TOOTO aB-
TOMaTHYHE YIPaBIIiHHS.

Momitopusr nporiecy i 30ip iH(popmariii npo mpouec — e OCHOBHa ¢y-
HKIIisl, sIKa BJIACTHBA yCIM CHCTeMaM YIpaBiiHHSA. MOHITOPHHT — 1e 30ip 3Ha-
YeHb 3MIHHHX MpOLECy, iX 30epiraHHs 1 BiJOOpa)KeHHs y 3py4Hii IS JrOAu-
HHU-oriepaTopa ¢Gopmi. MOHITOPHHT € (yHAAaMEHTAIBHOIO BJIACTHBICTIO YCIX
cucTeM 00pOOKH TaHUX.
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. AHai3 Ta BigoOpa-
::} MoHITOpUHT ::} .
P JKCHHS THpOopMAaIIii

ABTOMaTHYHE JIronuna-
perymnoBaHHs oneparop

1l

. Hucranmiitae
<": Vupasinas <: KepyBaHs

TexHonoriunuit mporec
(ycTaHOBKa)

Pucynox 1.19 — Ocnosni ¢ysxuii ACY TII i B i 38’s13ku
mixk TII (TV) Ta JIF0qHHOI0-0MepaTopoM

MoHitopuar Moxe OyTH OOMEXKEHHH JHIle BUBEICHHSIM HNEPBHHHHUX
abo 00poOJieHNX NaHMX Ha €KpaH MOHiTOpa abo Ha marip, a MOXKe BKJIIOYaTH
ckmaaHinm GyHKOii aHai3y Ta BimoOpakeHHs. Hampukman, 3MinHI, sIKi HE MO-
JKHa Oe3MOCepeHbO BUMIPSTH, OBHHHI PO3PaXxOBYBAaTHCS a00 OI[IHIOBATHCS
Ha OCHOBI HasBHUX (HENpPAMHUX) BUMIpIB. [HIIOI KIACHYHOIO PHUCOI0 MOHITO-
PHHTY € TIepeBipKa, 110 BHMIpsHI a00 po3paxoBaHi 3HAYEHHS 3HAXOIITHCS B
JIOITYCTAMUX MEXaXx.

Sxmo ¢yHKUii cucTeMH yIpaBIiHHSA TEXHOJOTIYHHM IIPOIECOM 0oOMe-
JKeHl 300poM Ta BiJOOpaKEHHSM JaHWX, YCI PIIICHHS IO Kepyrodi Iil mpH-
HMaroThCs JTIOJUHOI0-onIepaTopoM. Lleit Bu ynpaBiliHHS, Tak 3BaHE CYIEpPBi-
3opHe abo mucTaHIiiiHe ynpaBmiHasS (SUpervisory control), 6ys qyxe mommpe-
HUH B TMEPIIMX CHCTeMaxX KOMII IOTEPH30BAHOTO YNpPABIiHHA mporiecamu. Bin
JIOCI 3aCTOCOBYETHCS, OCOONMBO U CKIAJHWAX Ta BIiJHOCHO BiJ TOBUIEHUX
TIPOLIECIB, € BaYKJIMBE BTPYUYaHHS JTIOMUHHA. [IprKiagoM € Oiomoriudi mpomuecH,
Jie TIeBHY YacTHHY CITOCTEPEXEHb He MOXKHA BUKOHATH 3a JIOTIOMOT'OF0 aBTOMa-
TUKU 0€3 yJacTi JTFOAUHH.

IMpyn HagxomKEeHHI HOBMX JaHWMX X 3HAYEHHS OIL[IHIOETHCS BiJTHOCHO
JIOIYCTAMHX MEX. Y PO3BHHEHINIIHM CHCTEMI KOHTPOIIIO JEKiIbKa Pe3ylIbTaTiB
MOXYTh KOMOIHYBaTHCSI HA OCHOBI OlJTbII-MEHII CKJIAJHUX HPaBWJI JUIS TIepe-
BIPKH, UM 3HAXOAWTHCS IPOIEC y HOPMAJIbHOMY CTaHI ab0 BHHINIOB 3a sKi-
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HeOyb AOIMYCTUMI MeXi. Y IIle CyJacHIIIMX PIillIeHHSIX, 0COONMBO NOOYyHOBa-
HUX Ha EKCIIEpTHHX cucreMax abo 0Oa3ax 3HaHb, KOMOIHOBaHa OINEpaTHBHA
iH(pOpMaLis AaTIMKIB 00’ €HY€ETHCS 3 OLIHKAMH, 3pOOJICHUMH OIlepaTOpaMH.

VYnpasninag — ne QyHKmis, sSKka 3BOPOTHA MOHITOPHHTY. Y NPSIMOMY
PO3YMiHHI yIpaBiIiHHS O3Ha4ae, mo komanan [1K HagxonsITh 10 BUKOHABUMX
MeXaHi3MiB JUIsl BIUIMBY Ha (i3uuHMi nporec. Y 6araTthox BHIIAKax Ha Hapa-
METpPH IIPOLECY MOKHA BIUIMBATH JIMIIE OITIOCEPEAKOBAHO, Yepe3 iHIII mapame-
TPHU yIpaBIIiHHS.

Cucrema, sika Jlie aBTOHOMHO 1 6€3 IIPsIMOTo BTpYYaHHS OrepaTopa, Ha-
3MBAETHCS ABTOMATHUHOIO. CHCTeMa aBTOMAaTHYHOTO YIPABIIHHS MOXKE CKIa-
JATHCS 3 TIPOCTUX KOHTYPIB yIpaBiiHHs (OMHOTO IJIsl KOXKHOI Mapy BXiJHUX Ta
BUXIHUX 3MIHHHX TIpOIeCy) abo i3 CKIIaJHIIIMX PEryIATOPiB 3 Garatbma BXO-
JIaMH 1 BUXOIaMH.

[cHyrOTH Z1Ba OCHOBHHMX MiJXOQW JO peami3amii 3BOPOTHOTO 3B’S3KY B
O0UMCITIOBAIPHUX ~cUcTeMax. [Ipn TpajumiiHOMY TNpsMOMY LH(QPOBOMY
ympasmiaai (ITY, Direct Digital Control — DDC) uentpansuuii IIK pospaxo-
BY€ KEepYIOUi CHTHAJIM JUIS BUKOHAaBYMX MEXaHI3MIB. YCi I CIIOCTEpEXEeHHS
MepearoThCsl B MOBHOMY 00Cs31 BiJl JATYMKIB A0 IEHTPY YIPaBIiHHSA, a Kepy-
109l CUTHAJIM — 0 BUKOHaBYMX MEXaHI3MiB.

VY cucremax posmomiseHoro mpsmoro Imdposoro yrupasiinas (PIIITY,
Distributed Direct Digital Control — DDDC) o6uucimioBaisHa cucteMa Mae
PO3IOAITIEHy apXiTeKTypy, a HU(POBI PEryasTOpH peani3oBaHi HA OCHOBI JIO-
KaJBHUX TIPOLECOPiB, TOOTO PO3TAIIOBaHi MOOIN3Y TEXHOIOTIYHOTO TPOLecy.
I1K BepxHiX piBHIB YNpaBiiHHS pPO3paxoBYIOTh ONOPHI 3HAYEHHS, a JIOKAJbHI
TIPOLIECOPH BiAIOBIJaNbHI TOJOBHUM YMHOM 3a O€3MOocepeqHEe yNpaBIiHHS
TEXHOJIOTIYHUM TIPOIIECOM, TOOTO BHPOOJIECHHS YNPABISAIOUMX CHIHANIB I
BHKOHABYMX MEXaHi3MiB Ha OCHOBI JJaHWX JIOKAJILHOTO MOHITOpHHTY. LIi oKa-
JbHI PETryIsTOPH BKIIOYAIOTh U(POBI KOHTYPH yIIPaBIiHHS.

3 TOYKM 30py CTPYKTypH3alii piBHIB ynmpaBmiHHSI Ta 0OpOOKH BiIMiH-
HICTh MK NPSMHM 1 PO3NOAUIEHNM MPSIMUM OHU(PPOBUM YIIPABIIiHHAM HOJISTAE
B TOMY, IIIO B NEPIIOMY BHINAJKY, HABITh 32 HasBHOCTI Aekinpkox [IK, BoHM
3afiMalOThCS JHIIe Tepenadeto indopmarii i He mpuAMaroTh pimieHb (OKpiM
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LEHTPAJBHOr0) Mpo Kepyrodi. HaBnaku, B po3noAiIeHi CTPYKTYpi Ha PiBHAX
TpoLecy, OUITHKH a00 3arajgbHOrO YHPAaBIIHHSI MOXYTh JUSTH OUIBII-MEHII
aBTOHOMHO 1 He 3anexaTh Bij nentpansHoro IIK. Sk yxe BKkasyBamocs, s
BiIMIHHICTh BIUTMBA€ 1 HAa HAAIWHICTD CKJIAIHOI cucTeMu. [Ipw BiMOBI IIEHT-
pansHoro IIK cucrema tuny ITL[Y 3ynuHsieTbest, a po3noiieHa cucTteMa, Ha-
BiTH IIPH BiMOBi OJHOT'0 200 NEKITbKOX EIEMEHTIB, X04a i BTPATUTh YaCTHHY
(GYHKIIIH, ale MpooBXKyBaTUME poOOTY.

B pe3ynpTaTi moegHaHHSA MPOTpaMHHMX 1 amapaTHUX 3aco0iB aBTOMATH-
3amii (OPMYETHCS TaK 3BaHA KOMIT IOTEPHO-IHTErpoOBaHa Mepeka. ArmapaTHi
3aco0M BKIIIOYAIOTH IUIATH iHTepQency Mepexi Ta kabei, mo iX 3B’ A3yI0Th, a
nporpaMHe 3abe3nedeHHs — apaiBepu (mporpamu s poGoTH 3 mepudepiii-
HUMH TPHUCTPOSIMHU) U OIEpamiiiHy CUCTEeMy MEpeiKi, sika YIpaBIisie BCiMa Ipo-
necamu. Mepeska MOXe BKITIOUaTH CepBEpH, poOOdi cTaHMii, IaTH iHTepden-
cy Mepexi, kabeli Ta CIiIbHO BUKOPHUCTOBYBaHI pecypcH i nepudepiiine o0-
najHaHHs (OpHHTEepH, CKaHepw Tomio). Ilpu migkmrodeHH! Oymb-sKOTO IpH-
CTPOIO JIO MEPEXKi BiH CTa€ BY3IIOM MEPEXKi 1 HA3UBAETHCS POOOUYOI0 CTAHITIETO.
KorkeH npucTpiii miIKIro9aeThes 10 Mepeski 3a TOMOMOTOI0 IIJIaTH iHTepdency
Mepexi Ta BiAmoBiAHOro Kabenms Mepexi. Moxe BUKOPHCTOBYBATHCS TaKOX
0e3MpoBiTHa TEXHOIOTIs 3B’ A3KY. paiio3B’ 130k a0o IK-3B’30K.

Konu roBopsTe mpo KOMIT FOTEPHO-IHTETPOBaHY MEPEKY, BaXIUBO BH-
3HAYUTH ii MicIle B MacIITadi IJIOro MiAMPHEMCTBA. 3aTIeXKHO BiJ MicIsl Me-
pexi B iepapxii MPOMHUCIOBOTO MiJIPHEMCTBA BUMOTH JI0 11 (DyHKIIOHAJIBHUX
XapaKTEepUCTUK OyIyTh Pi3HIMH.

Iepapxis ACK mpoMHCIOBIM MiAMPHEMCTBOM 3a3BHYAl MOMAETHCS Y
BUTJIISIII TPHPIBHEBOI TTipaMmiIu:

1) piBeHp yrpaBIiHHS i AMPAEMCTBOM (BEPXHIil PiBEHB);

2) piBeHD YIIPaBIIiHHS TEXHOJIOTIYHUM IpoecoM (LIeXOBHUil PiBEHD);

3) piBeHb ynpaBITiHHS IPUCTPOSMH (IIOJIHOBHIA PiBEHB).

Ha pisui  ynpaeninma nionpuemcmeom PpO3TAIllOBYIOThCS —3BHYAiHI
KOMIT'I0TepH 1 (aiiyioBi cepBepH, sKi 00 €THAHI JOKaJHHOIO OOUYHCIIIOBATIHHOIO
Mepexero. 3aBIaHHs TAKHX CHCTEM Ha I[bOMY PiBHI — Iie 3a0e3IeUeHHS Bi3yallb-
HOTO KOHTPOJIIO OCHOBHHMX TIapaMeTpiB BUPOOHULTBA, TOOYI0BA 3BITIB, apXiBa-
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uist maaux. OOCATH TaHUX, IO MepealoThesl MK BY3JIaMH, BUMIPIOIOTBCS Mera-
OaiiTamy, a 4acoBi IMOKa3HUKN 0OMiHY iH(OpMAIi€l0 HE € KPUTHIHUMH.

Ha pisni ynpaeninns mexnonoziunum npoyecom (TII) i TeXHOMOTIYHIM
006’extoM (TO) 3miliCHIOETHCS TOTOYHII KOHTPOIIb i YIIPaBIIiHHS a00 B Py4HO-
MY PEXHMI 3 OIEPaTOPCHKHUX MYJbTIB, 200 B aBTOMaTHYHOMY PEXHMMI 32 3aKIia-
JICHUM ajroput™oM. Ha mpoMy piBHI BHUKOHYETHCS Y3TOMKCHHS NapaMeTpiB
OKpEeMUX JAUITHOK BUPOOHUIITBA, BIIIPALIOBAHHS aBapiiHUX 1 IeperaBapiiHuX
CHUTYyalil, mapaMeTpH3arlis i KOH(MIryparisi KOHTPOJIepiB HIKHBOTO PiBHS, 3aBa-
HT@KEHHsI TEXHOIOTIYHUX TporpaM (PeUernTiB), AUCTaHIIHEe KEPYBAHHS BHKO-
HaBYMMH MexaHizMaMu. [Hdopmariiiamii kKagp Ha bOMY piBHI MiCTHTB, K ITpa-
BWJIO, JCKITIbKA JICCATKIB OAWTIB, a IOMyCTHMi 9acOBI 3aTPHMKH MOXKYTh CKJIAJIa-
tn Bix 100 mo 1000 mc, 3aexHO Bif pexxuMy poOOTH.

Ha pisni ynpasninus npucmposamu po3TaIIOBYIOTECS KOHTPOJIEPH, SIKi
3IIHCHIOIOTE Oe3rocepenHiil 30ip AaHUX B JATYMKIB i KEpyBaHHS BHKOHAB-
YUMU MPUCTPOSIMH. Po3Mip aHMX, SIKKMU KOHTpPOJEpP OOMIHIOETHCS 3 TaKHMHU
MPUCTPOSIMH, 3a3BHYail CTAaHOBHUTH JEKUIbKA OAaWTIB MPH HIBHIKOCTI ONUTY-
BaHHA npHucTpoiB He Oibire 10...50 mc.

Crpykrypa nobynosu mepexx ACY TII i B B nepiry uepry BU3Ha4a€eTh-
cs 3aco0amu 1 XapaKTepUCTUKAMHU B3a€EMO3B’ 3Ky OKPEMHUX KOMIIOHEHTIB Me-
pexi (KoHTpoJepiB, IyIBTIB OIlepaTopa, BiJMadeHUX OJOKIB BBEICHHSI-
BHBEJICHHS), TOOTO MOMXIMBOCTSMU Mepeski. [ Hy4KICTh 1 pi3HOMAaHITHICTh Jia-
HUX MEpEeX 3aJexarh BiJ

® KUIBKOCTI HasIBHHX PiBHIB MEPEX;

"  MOJXKJIMBHX THIIB 3B’53Ky (TOMOIIOTIT) Ha KOXXHOMY PiBHI MEPexi;

® QapameTpiB Mepexi KO)KHOTO PiBHS: THIIIB KaOemo, JOMyCTUMHUX Bij-
CTaHeW, MaKCUMaJIbHOI KiTBKOCTI BY3JIiB, IO MiJKIIOYAIOTHCS 10 KO-
JKHOI Mepexi, MIBHAKOCTI mepemadi iHpopmariii, METomiB JOCTYITy
KOMITOHEHTIB [0 Mepexi (BHIaIKOBHI JOCTYI 33 YacOM JOCTaBKU
HOBiJJOMIICHB 400 Takwii, 10 TAPAHTYE Yac iX JOCTABKH).

BkazaHi BIacTHBOCTI XapaKTepH3YIOTh MOKIMBOCTI PO3IOAITY amapa-
TypH Y BUPOOHHYMX IIEXax Ta TEpPEeHECEHHs OJIOKIB BBEACHHS-BUBEICHHS 0€3-
MOCEPETHRO JI0 JATYNKIB 1 BHKOHABYMX MEXaHI3MiB.
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OpHa 3 HAWNPOCTINIMX CTPYKTYP Mepexi — aBopiBHeBa. Lls cTpykrypa
CKJIaZIa€ThCs 3 MOIBOBOTO Ta LIEXOBOTO PIBHIB 3arajibHOI i€papxii miAnpueMcr-
Ba. Bci ¢yHKIIOHAIBHI MOXKJIMBOCTI CHCTEMH YiTKO PO3[iJICHI Ha JiBa PiBHI.
[Nepmmii piBeHb CKJIaAAI0Th KOHTPOJIEPH Ta MOAYI 3B’SI3KY 3 TEXHOJIOTIYHUM
00’€KTOM, IpYrui — MyJbT oneparopa, KUl Moxxe OyTH IpeAcTaBlIeHUI po-
604010 cTaHIi€0 a0 MPOMHCIOBIM KOMII IOTEPOM, 1HOZI HMAaHEIbHUM KOHT-
ponepom (00’ eaHaHHS B OMHOMY KOpITYCi TaHeni omepartopa ta ITJIK).

Ha piBHI KOHTpOJIEPiB_B TaKiil CHCTEMi BUKOHYETHCS:

= 30ip CHTHAJIB BiJ] JaTYNKiB, BcTaHOBICHUX HA TO);

= monepeaHs o0poOka curHamis (pinbTpauis i MaciTabyBaHH:);

= peaizalisi alrOpUTMIB yNpaBIiHHSI 1 (OPMYBaHHS CUTHAIIB, SKi
YIPaBISIOTh BUKOHABYMMH MexaHi3mu Ha TO;

= mepepava Ta npuiiMaHHs iH(OpManii 3 MPOMHCIOBOI Mepexi Ta B3ae-
MOJIisl 3 BEPXHIM piBHEM.

Ha piBHi myneTa onepaTopa BiOyBaeThCs:

= (dopMyBaHHS 3aIUTIB MEPEXi IO KOHTPOJICPIB HIKHBOTO PiBHS,

= OTpUMaHHA BiJ HUX oneparuBHOI iH(opmanii npo xig TII ta cran
TO;

= BigoOpaxeHns nepediry TII ta cran TO Ha MOHITOpI B 3py9HOMY ISt
oreparopa BUTIISII;

*  37iliCHEHHS OBTOTPUBAJIOro 30epiraHHs quHaMivHoi iHdopMaii (Be-
JIEHHS apXiBy) TPO Xi TEXHOIOTIYHOTO TPOIIECY Ta MOXKIIMBI TIOIii Ha
TO;

® KOpEKIis HeoOXiHMX MapaMmeTpiB aJTOPUTMIB yHNpaBIiHHS Ta ycTa-
BOK PETYIISITOPIB B KOHTPOJIEPaX HIKHBOTO PiBHS.

36ubieH s iHQOPMAIIHHOI MOTYKHOCTI (KUTBKOCTI BXIiTHHX/BHXITHUX
mapaMeTpiB) 00’€KTa YIpaBIiHHs, PO3MIMPEHHS KOJIA 3aBIaHb, [0 BUPIIIYIOTHCS
Ha BEPXHBOMY DIiBHI YIPaBIIiHHS, MiJBHIICHHS ITOKa3HUKIB HaJIIfHOCTI MPHBO-
JISITB 10 TIOSIBU O1JIBIIT CKJIATHUX CTPYKTYP MEPEX.

B3arani, komyHiKkaIiiiHa TexHOOTiS MOOYIOBH €IUHOI iH(pOpMAaIiifHOi
Mepexi, sika 00’eHye KOHTPOJIEPH, JATIYNKH | BUKOHABYI MEXaHI3MH, BU3HA-
Ya€THCS OTHAM TEPMIHOM «ITPOMHUCIIOBI MEPEXKI».
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OTxe, MPOMHCIOBa Mepexa (JOCHIBHAM MEPEeKNIaJoM aHINIiHChKOro
cnosa fieldbus € Tepmin «monboBa mKMHA») — I Mepexa Tepeaadi JaHux, sKa
3B’s13y€ pi3HI JATYMKH, BUKOHABUYI MEXaHi3MH Ta IPOMMCIIOBI KOHTPOJIEPH Ta
BHKOPHCTOBYETHCS B TIPOMHUCIIOBIH aBTOMAaTH3AIIi1.

TepMiH «IIPOMHUCIIOBa Mepexa» € HaHOUTBII aJeKBATHUM TIEPEKIIATIOM.
Jlanuii TepMiH BXXUBAETHCS B NMpodeciiiHii TeXHIYHIA JiTepaTypl NepeBaskHO
crocoBHO iH(popmaiiHoi Mepexxi ACY TII i B. ®yHKIioHaIBHO IPOMUCIOBA
Mepexa IMpu3HaueHa s

=  [epenadvi Ta mpUAMaHHS JaHUX Tpo mapametpu TO;

®  HaJamTyBaHHs], BBEJCHHSA B CKCIUTyaTAIliFO i JIarHOCTHKHU O0JaJ HAH-
a1t ACY TIl i B;

= KWBIICHHS JATYHMKIB Ta BUKOHABYMX MECXaHI3MiB,;

"  [epenavi JaHUX MK JAaTYNKaAMHU | BUKOHABYMMH MEXaHi3MaM#, MH-
Harouu [1JIK;

=  3B’g3KIB MDK JaT4MKaMH, BUKOHaBYMMH MexaHizMami, 11JIK ta ACY
TIT i B BepxHBOI JTaHKH,

= 3B’3KIB MK KOHTpPOJIEpAaMH 1 CHCTEMaMH JIIOAMHO-MAIIMHHOTO iH-
Tepdeiicy.

[IpomMucmoBa Mepexka JOTIYHO AYKE CXOXa Ha 3BHYAiHI KOMI FOTEpPHI
Mmepexi. IIpore Taki mepexxi MaroTh crnenudiuanii Habip BIACTHUBOCTEH, MO
BiJIPI3HSIFOTH iX BiJl 3BUMAHIX MEPEK:

" )KOPCTKA J€TePMiHOBaHiCTh (TependadeHicT) MOBEIiHKY;

= 3abe3nedyeHHs (QYHKIIH peansHOro yacy;

= poOoTa Ha AOBTUX JiHISX 3 BUKOPUCTAHHIM HEOpOorux (izmyHmx ce-
penoBuI (HapUKIIa;, CKpydeHa mapa);

*  [IiABWINCHA HAMIHHICTH (I3WIHOTO i KaHANBFHOTO PIBHIB Iiepeaadi a-
HEX [UIsL pOOOTH B TIPOMUCIIOBOMY CEepEeNOBHINI (HATIPUKIAL, TIPU Be-
JUKUX EJICKTPOMATHITHUX TEPENIKOIaX Ta HECIPUSTINBUAX MOTOJHUX
YMOBax);

® HagBHICTH CHEHiaJhbHUX BHCOKOHAMIMHUX MEXaHIYHHX 3€JHYBATbHUX
KOMITIOHEHTIB (KOHEKTOPIB).

KitrogoBuME 17151 OTIACY TIPOMUCIIOBOI MEPEXKi € TIOHATTS demepmMinosa-
HOI TIOBEJIIHKH, SIKE TIPHUITYCKA€, IO BCI MOXIIHBI MOJIT B MEPEXi MOXKYTh OyTH
HaTiepe]T 9iTKO BIH3HAUCHI, Ta IMiIBUIICHOI HAdiliHOCcmi Tiepeiadl TaHuX.

50



Takum 9uHOM, npomuciosa mepedica — 1, mo-nepiie, Gi3uIHUN crocio
00’€eHaHHS NPUCTPOIB 1, MO-ApPYTe, MPOTPaMHO-JIOTIYHUI MPOTOKOJ iX B3ae-
Mogii. Y IpOMHCIOBHX Mepexax Uil Iepejadi JaHUX 3aCTOCOBYIOTH Kaberi,
OIITOBOJIOKOHHI JiHII, 0e31poToBuil 3B’s30K. IIpomMHCIOBI Mepexi MOXYTh
B3aEMOISATH 13 3BUYAHIMH KOMII IOTEPHUMH MEPEXaMH, 30KpeMa BHKOpHC-
TOBYBaTH 100asibHy iHpopManiiiHy Mepexy Internet. B ocranabomy BUIaaky
X Ha3MBaIOTh KOMIT IOTEPHO-IHTETPOBAaHUMH MEPEKAMH.

Tlepesazu uxopucmanis NPOMUCIOBUX MEPEAC:

® y JIeKUIbKa pa3iB 3HIKYETHCSI BUTpaTa Ha KaOeli Ta iX MpOKIIaIeHHS;

®  30UIBIIYETHCS JTOMYyCTHMA BiZICTaHb J0 JAaTYMKIB Ta BUKOHABYMX MPH-
CTpOIB;

®  CIIPOILYETHCS YIPABIIHHI MEPEKEIO AaTYMKIB T4 BUKOHABUMX MEXa-
HI3MIB;

®  CIpOIIyeThCS MOMM]IKamis CHCTEMH MpU 3MiHI THITY JAaTYMKIB, IIPO-
TOKOJTy B3a€MO/Iii, 10JJaBaHHI PUCTPOIB BBEJCHHSA-BUBEICHHS,

" € MOXIMBICTH JHMCTAHIIMHO HAMAIITOBYBaTH (KOH(IrypyBaTH) HaT-
YUKW Ta IPOBOJMUTH IXHIO JIaTHOCTHKY.

[IpoTe mpOMHUCITIOBI MEpeXkKi MAFOTh 1 IeKi HEMOIKH:

* mpu oOpuWBiI KaOeIr0 BTPAYAETHCS MOKIMBICTH OAEPXKYBAaTH JaHI Ta
YIPaBISITH HE OAHUM, a JIeKIIbKOMa TPUCTPOSIMH;

® JUIA TiABHWIIEHHA HaAIHHOCTI JOBOJWTHCS pE3EpPBYBATH KaHAIN
3B’SI3KY.

SIKIIO y3aragbHUTH YCi XapaKTePUCTHKU Ta MapaMerpu Mepek (IuB.
HOMepeIHi MiPO3AiIK), TO IPOMICIOBA Mepeka € HU(POBOIO, ABOHAIPABIIE-
HOIO, 0araToTOYKOBOIO, ITOCITIJOBHOIO KOMYHIKAIlifHOIO Mepexero, ska BUKO-
PHCTOBYETBCSI UTS 3B’ 3Ky 130/IbOBAHMX OIHMH Bill OAHOTO (3a (yHKIIisiME) Ta-
KHX TPHUCTPOIB, SIK KOHTPOJEPH, AATYMKH, CHIOBI IpuBOoaW Tomo. KoxeH
field-pucTpiit Bomomie caMOCTIHIM OOYHMCITIOBAIBHAM PECYPCOM, IO JT03BO-
JsI€ BiJHOCHTH Horo mo po3psay iurenexryamsaux (SFD — Smart Fieldbus
Device). Koxxen Takwuii mprcTpiil 3aTHAI CaMOCTIMHO BUKOHYBATH Psifi QyHK-
il 3 caMOAIarHOCTHKH, KOHTPOMIO Ta 00CIyroByBaHHS (YHKIIiH JBOHANpaB-
JIeHoro 3B’s13Ky. JIOCTyI 10 HROrO MOXJIMBHI He Jumie 3 OOKy KOHTpoJepa,
aine 1 3 00Ky aHANOTiYHMX HOMY MPHUCTPOIB. TOMy TEXHOJIOTiSI TaKOi Mepexi
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PO3IINPIOE MOXIIMBOCTI TEXHOJIOTil BUKOPHCTaHHS YHI()iKOBAaHUX CTPYMOBHX
curHaiis 4...20 MA.

Ha croromHinmHii 1eHb CIIOXKHBAYi MOCTYIIOBO BiIXOJATH BiJl IPAKTUKA
3aCTOCYBAaHHS BJIACHHX 1 IIEHTPaJIi30BaHUX CHCTEM YIPABIiHHS Ta MOYHUHAIOTH
3BEpPTATH yBary Ha CHCTEMHM 3 PO3MOJAUIEHHM iHTesneKkToM. OCHOBHA MeTa I10-
OyIOBH po3nodinrenux cUCTEM aBTOMAaTH3allii — Lie 3/ICIIEBICHHS Ta CIPOIICH-
HS TEXHOJIOTIH 1 MEHE/KMEHTY BUPOOHMIITBA 1 eKcIuTyaTalii KiHIeBOi cucre-
MH 3a PaxyHOK 3a0€3Ie4eHHsI TEXHOJIOT1] HACKPI3HOTO JIOCTYITY J10 MEpPeXi: Bij
MOTYTHIX CyNEepBi30pHHX KOMII FOTEpiB i 6araToyHKI[IOHAJILHUX KOHTPOJIEPiB
N0 IHTENeKTyalbHUX EJIEMEHTIB (HATYMKH, PEeryisiropd Tomo). Ilpu mpomy
TaKUH 3B’S30K MMOBMHEH 33/I0BOJILHATH BCIM CYJacHHM BHMOTaM 3a (yHKIIIO-
HaJIbHICTIO, HAAIHHICTIO, 3aXUIIEHICTIO Ta BiIKPUTICTIO.

VY pesympraTi (hipMOBa i IIEHTpali30BaHA aApXiTEKTYpa 3/1a€ CBOI IMO3MIIil
Ha PHUHKY, TOAI 5K 6i0kpumi poznooineni cucmemu (PCY), B IKux uisl yrpas-
JHHSA, 300py JaHMX Ta 0OMiHY iH(OPMAI€I0 BUKOPUCTOBYIOTHCS TIPOMHICIIOBI
Mepexi, OYMHAIOTh Horo 3aBoHoByBaTH. OfHA 3 MPUYMH IOTO KPHETHCS B
TOMY, IIO0 MPOKJIa/IKa KaOeJiB 1 pO3ropTaHHSA CHCTEMH 3 BUKOPHCTAHHIM IIPO-
MHCJIOBHX MEpEX 00XOUTHCS 3HaYHO AereBire. CHCTEMH 3 IEHTPaTi30BaHIM
VIpaBIiHHAM 3a3BUYail BUMAraloTh, I00 KOXKEH JaT4WK abo rpyma JaTIdKiB
i IKJTF0YANIacst 10 IEHTPAIBHOr0 KOHTpOJIepa OKpeMHuM (J4acTo IOpOruM) BH-
COKOsIKicHMM KaOenmem. HaBmakm, B cucremi Ha 0a3i IPOMHCIIOBOI Mepexi,
TIOPSIA 3 KOXKHUM KJIACTEPOM JATYHKIB, PO3TAIIOBYETHCS OJMH IHTENEKTyallb-
HHUH BY30JI, IO MEPETBOPIOE CHI'HAIM JIATYMKIB B IM(POBY IOCHTIIOBHICTB 1
nepeae ix y CHCTeMY yNpaBiIiHHS/MOHITOPHHTY.

[omo peamizarii mpomuciaoBux Mepexxk crocoBHo mozeni OSI e geski
0OMEKEHHS:

®  OCKUIBKH y OUTBIIOCTI TPOMHCIIOBHX MEPEX BiACYTHIH TPAaHCIIOPTHUH
piBEHB, TO MaKCUMaJbHHUN PO3MIp ITTOBIIOMIIEHD NPUKIAJHOTO PiBHS
00MEXEeHUH MaKCHMaJbHUM PO3MIpOM, SIKMH JIOMyCKa€ KaHaJIbHUH
piBEHB;

® BIJICYTHICTh MEPEKHOTO PiBHS 3YMOBIIIOE HEMOKJIMBICTh MapIIpyTH-
3amii MiX PiSHIMHU MEpEKaMH,
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® BIJCYTHICTh CEaHCOBOTO PiBHsS HE J03BOJISIE BUKOPHUCTOBYBATH IIOB-
HOZYIJICKCHUH PEXHM,

= B Mepexax, JIe BiICYTHiH piBeHb NomaHHs, (hopMaTH Ta CHHTAKCHUC T10-
BiJIOMJICHb TIOBWHHI OYTH OJTHAKOBUMH ISl BCIX TIPUCTPOIB.

OxpeMo noTpiOHO 3a3HAYNTH, IO HEBIIOBIAHICTH MPHUKIIAIHOTO PiBHS
MIPOMUCIIOBUX Mepex cTaHmapTHiii moneni OS| nmorpebye BBeAeHHS HO1ATKO-
BOTO PiBHS, KUl Ma€ Ha3BY «PiBEHb KOPUCTYBAUa».

Xoua fieldbus-Texuomorii 3’sBusncs Bxe 01M3pK0 25 POKiB TOMY, ab-
COJIFOTHO JIOMiHYIOUMMH BOHH III¢ HE cTajiH. Lle moB’s13aH0 B OCHOBHOMY 3 BiJl-
CYTHICTIO €IMHOTO MDKHAPOIHOTO CTaHAAPTY Ha MPOTOKOJ MPOMHCIIOBOI Me-
pexi, KA Mir OM rapaHTyBaTH NMOBHY B3a€MO3aMIiHIOBAHICTh i CyMICHICTBH
MDX BUpOOaMH pi3HUX BUPOOHHKIB.

Ha 3aBCPUICHHA po3nina MOXHa 3pO6I/ITI/I TaKi BUCHOBKU

1) MoxxHa KOHCTATyBaTH, [I0 PUHOK IIPOMHCIOBHX Mepex chopMyBaB-
csl: ICHY€ BENMKa MPOMO3UIisS TEXHOJIOTIH MepeX, BEIMIE3HNH CIIEKTP TOTOBHX
BUpOOIB, IPOBiMHI KOMMaHii 00’€IHaHI B pi3HI acomiamii i TpymH, IMOCTIHHO
BEAYTHCSI poOOTH 13 CTaHAAPTH3AL] K B paMKaxX HalllOHAIGHHX, TaK 1 MiKHa-
POIHHUX KOMITETIB i3 CTaHAapTH3ALIii.

2) Fieldbus-rexuormorii — 1e NUIAX 0 NPUIMHEHHS MPOTUCTOSHHS BH-
POOHHKIB 0ONMaHAHHS IS CHCTEM aBTOMATH3allii BUPOOHUIITB, 3 OIHOTO 00-
Ky, Ta YHiBepCaJIbHI IHCTpYMEHTH JUIsl TI0OYJOBH IHTETPOBAaHUX KOMILIEKCIB —
3 {HIIOTO.

3) Ipu BubOpi KOMYHIKAIiHOT TEXHOIOT1i MOYKHA KEPYBATUCS KUITBKIiC-
HUMH TapaMeTpamu (00CsT KOPUCHHX JaHuX, IO MepPealoThCsl, MAKCUMAITbHA
JIOB)KHMHA MIMHH, JTOMYyCTHMA KUIBKICTH BY3JIB Ha IIMHI, MEPEHIKOI03axXHIIe-
HICTh Ta iH.), IHOBMM KpuTepieM (BUTpaTH 3 PO3paxyHKY Ha OJWH BY30IL),
MOMYJISIPHICTIO, €pEKTUBHICTIO PilIEHHS 3a7adi, MPOCTOTOI0 KOH(Iryparii To-
mo. [Ipy nboMy MONINIIEHHS OXHOTO MapameTpa MOXe MPHUBECTH 1O IOTip-
meHHs iHmoro. Tomy nmpu BHOOpi TOro ado iHIIIOro MPOTOKOJIBHOTO PIiIIEHHS
HEeOoOXiTHO CJTi/lyBaTH NPUHIUITY PO3YMHOI JTIOCTATHOCTI.

4) Haiibinpln Ba)KITMBHM KpHTEpieM BHOOpY IOBHHHA OYTH BiAIOBi-

HICTh TPUHITUIIAM <GIOKPUIMUX CUCmeM» — CTaHIApTH3aIls 1 OCTYIHICTb.
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Jlume nie 103BoJIsLE 1 BUPOOHMKAM, 1 KOpHCTYBauaM poOMTH HaiifHI TPOTHO3U
Ta rapaHTyBaTH 30€peXeHHs iX 1HBECTHUILIH.

5) KoxxHa peaiizamisi pOMHCIIOBOI MEpeXi Mae CBOI IepeBard i Hemo-
Jiky. BaknMBO BH3HAUMTH AESKY HiIMHOXKHHY PillleHb IJIsl TOTO, 00 CKOH-
LIEHTPYBATH HA Hill OCHOBHI 3yCHJUISI 1 BUPOOHUKIB yCTaTKyBaHHS, 1 po3po0-
HUKIB CYITyTHOTO MPOTPaMHOT0 3a0€31IeUeHHs, 1 CHCTEMHHUX 1HTErpaTopiB.

KonmponwHi 3anumanns:

1) V gomy mossira€ CyTHICTh MOHATTS «iH(opMaris»? HaBeauTs npuKiamm.

2) SIki GyHKIIOHANBHI €IEMEHTH CKIIaal0Th y3arajibHeHy iHpopMamiiiny cuc-
Temy? JlaliTe KOpOTKY XapaKTepHCTHKY.

3) Ske npusHaueHHs mpomuciIoBux Mepex y ckmami ACY TII? Ilepenuuits
iXHi repeBary BiJHOCHO 3BUYATHUX KOMII IOTEPHUX MEPEXK.

PO3JILI 2.
OCHOBH ITOBYJIOBU TA BUKOPUCTAHHSI
MTOCJIJIOBHUX IHTEP®ENCIB B IPOMUCIIOBUX MEPEXAX

VY mpoMy po3aisTi PO3ITISIHYTO TEOPETHYHI Ta MPAaKTHYHI MUTAHHS MOOY-
JIOBH Ta BUKOPUCTAHHS TTOCIIIOBHUX 1HTEp(EHCiB, SKI € anmapaTHOI OCHOBOIO
iHpopManiiHO-ynpaBisounx cucteM. HaBeneHo indopmariro npo moOynoBy
CHUMETPHYHMX | HECUMETPUYHUX JIHIA Mepeaadi JaHUX Ta OMHC pobOTH mepe-
TBOPIOBAYiB ITOCHTIJOBHHUX 1HTEp(ENCiB.

Tax, 3aBepIMBIIN BUBYEHHS IHOTO PO3/ILTY, BH 3MOXETE!

® OTpUMAaTH YSBJICHHS PO NMPUHIMIN peaiizamii oOMiHy JaHUMH IO

mocyiioBHAX iHTepdeticax RS-232 Ta RS-485;

®  03HaWOMHUTHCH 3 OOYIOBOIO Ta MIPUHIIUIIOM Aii YHIBEPCAILHOTO aCH-

HXPOHHOT'O TIpHiiMaya Ta IepeiaBaya,
= OBOJIOIITH 3HAHHSIMH PO CTaHIAPTH, SKi OMUCYIOTh MOCHTIJIOBHI iH-
Tepdeiicy;
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®  OnMcaTH NMPUHIIMII Jii IepeTBOPIOBAYiB MOCHIIJOBHUX iHTEp(EHCiB;
" HaJaro/KyBaTH anapaTHO-TIPOrpaMHi 3aco0M cucTeM OOMiHy JaHu-
MH, SIKI BUKOPUCTOBYIOTh TIOCTIiIOBHI iHTEp(eiich.

2.1. YcranoBu 3i cranaapTusanii mocrinoBanx inrepdeiicis

HeoOxinHicTs cranmaprusanii inTepdeiciB Mi>k pi3HUMH KOMIIOHEHTaMH
1 cucremMaMM J1aBHO YCBIiJIOMJICHA 1 NPOMHCIIOBILISIMH, i KOpPHCTyBadyamu. B
TIEpIIOMY PO3iJi MOCIOHMKA BiKE 3TralyBaJIMCh JESKi CTAHAAPTH Ta HOCHIAHHS
Ha HHX.

OCHOBHE IIpU3HAYCHHS CTaHAAPTIB — i€ 3a0e3MeUeHHs] CYMICHOCTI pi3-
HUX KOMITOHEHTIB 1 HEOOXiTHOI AKOCTi mpoaykiii. CTaHaapTH po3pOONIIIOTECS
HaIllOHATGHAMH 1 MDXKHAPOJHUMH KOMITETaMH, a TaKOX YHCICHHUMH Ipode-
CIfHUMH Ta YpsIOBHMH OpraHi3amisMH, B pPOOOTI SKMX 3a3BH4Yail OepyTh
y4JacTh MPEACTABHUKN KOMITAHIH-BUPOOHUKIB, HAYKOBUX OpraHi3aiil, yHiBep-
CHUTETIB, ypSAAOBUX ycTaHOB. P0o3po0ieHi HUMHU JOKyMEHTH BHKOPHCTOBYIOTb-
csl SIK KepiBHHITBO NPH CTBOPEHHI HOBMX KOMIIOHEHTIB Ta HaJaHHI ITOCIYT.
ITpore, y OaraThox BHMagKax [if0di CTAHAAPTH HE OOOB’SI3KOBO € KPALIIMHU
TEXHIYHMMH PIIICHHSMH, OCKIIBKM BOHM OIMCYIOTH BKE iCHYIOUI peasizarii i
TaKUM YHMHOM CTBOPIOIOTH «30HM CyMicCHOCTI». IHOZi opraHizamii 31 crangap-
TH3alii HAMararoThCS BU3HAYMTH 3arajbHi paMKH, Ha 0a3i SKMX TMOBHHHI CTBO-
pIOBAaTHCSI KOHKPETHI CTAHAAPTH 1 TEXHIUHI PiIICHHS.

3 iHmIoro 0oKy, esKi pPO3pOOKH OKpeMHUX KOMIaHIH OTpUMai TaKe IIn-
POKE CXBaJICHHSI B IPOMHCIIOBOCTI, IO CTaJM CTaHAApTaMH de-¢hakmo. B 11p0-
MYy BIJJHOLIEHHI «aHapXis», BIACTHBA IMPOMUCIOBOCTI i BUIBHOMY PHHKY, Ja€
Kpalii pe3ynbTaTy, sIKi Xo4a 1 He € cTaHJapTaMy B MOBHOMY PO3yMiHHI, aie
MaloTh OUbIIE MOMMPEHHS 1 BU3HAHHS, HIXK Te, III0 CTBOPIOETHCS 3a0praHi3o-
BAHOIO 1 MOBUIFHOIO MI’)KHAPOAHOIO Or0pokpaTieto. Haibinpim ycmimHuMu Bu-
SIBIJTHICS Ti PIIICHHS, SKi 3aJIMIIAIOTh JOCTATHIO CBOOOMY BHPOOHWKAM i H0-
3BOJISIIOTH BHITYCKAaTH MPOXYKIIIO 3 PO3YMHHUMH BUTpaTaMH Ha 0a3i HasBHUX
MEXaHIYHUX Ta EIEKTPUIHHUX PO3POOOK.

YV pi3HOMY KOHTEKCTI BUKOPHCTOBYETHCS Pi3HA TEPMIHOJOT IS — «CTaHAAPTI»
(standards), «pexomenmarii» (recommendations), «kepieHi Bkaziskm» (guideunes )
Torno. OiriiHMI cTaTyC CTAaHAAPTIB MAFOTh JIMIIE Ti JOKYMEHTH, SIKi BHITYIIICHI
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ypsioBuMH a00 3arajlbHOBU3HAHUMHM NPOGECiHHNMHU ycTaHOBaMH. Bynp-ski iHI
PEKOMEHAIII1, KePIBHUIITBA H iHII JOKYMEHTH HE HOCATH OMIIIIHOTO XapakTepy
11X 3acTOCYBaHHSI 3aJIGKUTH BUKITIOYHO Bifl KOPHCTYBaya.

CrangapTi MOXyTb OyTH 200 odiniiHIMHU — de-tope, a00 HaKTHIHUMH —
oe-¢ghaxmo. Ooiuiiini (legal) cranmapTu BUmycKaThCsE 060 IepKaBHUMH, a60
MDKYPSJOBUMH OpraHi3ailisMu, abo 3araJbHOBH3HAHUME OpraHi3aIlisiMH, sKi
cTBOpeHi BUpOoOHMKaMH. DaKTHYHI CTAaHAAPTH, TaK 3BaHI IPOMMCIIOBI, BHHH-
KalOTh JOCUTH CIIOHTaHHO, KOJIM Ha MPAKTHUIl Maibke yci poOJsATh OHe 1 Te X
200 BHKOPHCTOBYIOTH OJMH 1 TOH kK€ MPOAYKT, aje oiiiiHo HIXTO HE GopMmy-
JIFO€ BiAmoBigHE pimieHHs. Tak Oyio, HampHKiIal, 3 «IPOMHUCIOBHM CTaHZIAP-
toM [1K», mo o3Hauamo komm’torep «IBM PC» Ta ioro kioHH, 3 MOAEMHIM
MPOTOKOJIOM KoMIIaHii Hayes, MoBOro ynpaBimiHHS IPUHTEPOM KommaHii Epson
it iHmmMu. barato akTHIHEX cTaHAApTIB 3rooM Oyino cxBayieHO odimiitHu-
MU YCTAaHOBaMH. XapakTepHO, MO (HaKTHIHUMH CTaHAAPTAMHU KOPHUCTYIOTBHCS
yci, Xo4a HiXTO He 3000B’sI3y€ 1ie pOOUTH.

Haii6inpIn BaXXIIMBOIO MIXKHAPOIHOIO OpTaHi3amli€elo 31 cTaHAapTH3allil €
International Organization for Standardization (ISO). Cxopouena Ha3Ba mo-
XOIUTH [0 TPELBKOro KOpEHs «iSOS», 10 O3HAYae PiBHHI», 1 Ie I03BOIISE
BHKOPHCTOBYBAaTH HOro B Pi3HMX MOBaX HE3aJEXHO BiJl TOTO, SIK 3BYYHTH B
HUX ITOBHa Ha3Ba 1 BiANOBiaHa aOpeBiaTypa mi€i opranizamii. Hanpuknan, mo-
¢panuy3sku BoHa HazuBaeTbest Organisation Internationale de Normalisation,
a Tmo-ykpaiHChKH — MiKHapoiHa opraHizarmist 3i cranmaprtuzamii. o ckmamy
I1SO Bxomars O6mm3pko 90 HalliOHATHPHUX KOMITETIB M OpraHi3alliii i3 cTaHmap-
ti3anii, Barouatoun ANSI (CIHA), JICTY (Ykpaina), DIN (Himeuunna),
AFNOR (®panis), BSI (Benmuxobpuranist), UNI (Itamis), SS ([IBewuis) Ta in-
I, SIKi BUITYCKAIOTh CTaHAAPTH JUIS YCIX raimyseil i, 30kpema, sl IpOMHCIIO-
BOCTI Ta OOYHMCIIOBANBHOI TeXHiIKM. B mpuHIMMI, yci KpaiHU-yJacHUI MOBHU-
HHI gotpumyBaTrcsa ctangaptiB 1SO. 3 iHmoro 60Ky, mesKi HalliOHANBHI CTaH-
JapTH BUSBWIKMCS HACTUIBKM BJAIIMMH, IO BOHH IIJIKOM «iMITOPTYBAJHCS»
IHIMIAMU KpaiHaM¥, HANpHKIaJ, Tak Oyrno 3 HiMenbkuMu ctaHmaptamu DIN
mono mwau Profibus.

Migposain 1SO, sikuii po3pobiisie CTaHmapTH B Tajy3i EISKTPOTEXHIKH i
enekrponikm, — me International Electrotechnical Commission (IEC, Mixna-
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ponna enexrporexuiuna komicis — MEK, http://www.iec.ch). Jlo ckrany MEK

BXOJUTH TeXHIYHUHN KomiteT TC65, skuii 3aliMaeThCs MATAHHSIMH BAMIPIB Ta
ympaiinas B npomucioBux mponecax (Industrial Process Measurement and
Control). Komiter TC65, y cBOIO uepry, CKIAJAeThCs 3 ACKIIBKOX POOOYHX
TpYI, KOXKHA 3 SKHAX BiJMOBITa€ 3a HAWOUIBIN BXIUBI HANPSIMHU TEXHOJIOTIT
YIpPaBIiHHS NPOLIECaMH, BiJi CHCTEMHHX NHUTAHb 1 MPOrPaMHOT0 3a0e3MeUeHHS
JI0 TIPOTPaMOBAHMX JIOTIYHMX KOHTPOJUIEPIB 1 M(poBUX KOMyHiKamii. TexHi-
yHuit komiter 7C61 3aiimaeTbest muraHHsMU BukopucTanus [JIK mst ympas-
JIHHS TEXHOJIOTTYHUMH Tporiecamul Ta pozpobienss 1113 s TUIK.

Kpainu, wienn €sponeiicekoro Coro3y (€C), okpim yuacti B 1SO, maroTs
B HOro CTpykTypi BiuacHi opramizamii — Comité Européen de Normalisation
(CEN, €spomeiicbkuii komiteT i3 cragaprusanii) i Comité Européen de
Normalisation Electrotechnique (CENELEC, €Bporeiicbkuii KoMiTeT i3 cran-
napru3anii B ramysi enekrporexHiku). Lli komitern Gymu opradizosani B 1960-
X pokax, mo6 npozgosxyBatu podotn 1SO i MEK Ha eBponelicekomMy piBHI.
Kowmicis €spormeticekoro Coro3y HaJileHa MpaBOM BBOAWTH €IUHI CTaHAAPTH
Yy paMKax IIOJIITHYHOI Ta €KOHOMIYHOI iHTerparii, TOMy OCTaHHIMH POKaMH
nisuteHicTE CEN 1 CENELEC Habyma oco0nuBOro 3HauYCHHSI.

VY ramy3i TenekoMyHiKamii i 3B’SI3Ky HalBaKIMBIlle 3HAYCHHS MalOTh
pexomenanii International Telecommunications Union (ITU, Mixxuaapomanii
coo3 emekrpo3’ssky — MCE, ) i i#oro migposminm International
Telecommunications Union — Telecommunication Standardization sector (ITU
— T, MbKHApOIHUI COI03 EJIEKTPOMEpEXi — CEKTOp TeIeKOMYHIKaliif), sKke
panimre HaszuBamocst Comité Consultatif International de Télégraphie et de
Téléphonie (CCITT, MixxHapoaHuii KOHCYIBTATHBHHUN KOMiTeT 3 Tenerpadil i
tenedonii — MKKTT). Hdoci 6arato pexoMeHaIiii OCTAHHBOTO 30eperin B
Ha3Bi abpesiarypy CCITT (y pociiicekiii HoTaii — MKKTT). VYci kpainu-
anenn Opranizanii O6’eqrannx Hamiit — mpeacrasieni B 1ITU mepxkaBHUMEI
TeJNeKOMYHIKallifHIMH KoMITaHisMu, 3a BuHATKOM CIIIA, ne Hemae nepskaBHOT
MOHOIIONIi Ha MOCITYrW 3B’S3KY, 1 ToMy ix mpenctasisie [lepskaenapTaMeHT
(robTo MiHictepcrBo 3akopaonuux crpas CIIIA).

Opranizamis /TU Bummyckae He CTaHTApTH, a JHIIE pekoMmeHpamii. B
MIPYHIINII, KOKHA HAI[lOHAJIbHA KOMITAHIS MOXE MIiSITH Ha TEPUTOPil CBOET Kpa-
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{HM 32 BIIACHUM pO3CYAOM, ajJieé OYEBHAHO, IO JUIT MIXXHAPOJHOTO TenedOHHO-
o 3BSI3KY 1 Iepesayi JaHUX MOTPiOHA CYyMiCHICTh HAIlilOHAIBHUX CTAaHAApTIB.
Tomy B miit cepi icHye TEHICHINSI A0 BUPOOJCHHS 3arallbHUX IpaBmi. Ha-
MIpUKIIaj, TH(POBI MEPEXIi 3 IHTETPALIIEIO TMTOCITYT BIPOBAJKYIOTHCS Y BCHOMY
CBITI BiJIIOB1THO /1O OZJHOTUITHUX BUMOT.

Crangaptu 1SO 0XOIUTIOIOTH YCi Tamy3i TEXHIKK 1 TOMY pa3oM 3 BiJIIOBi-
JTHAMH HaIllOHAJLHAMH CTaHIAPTaMU € OCHOBHHUMHM JUISI IPOMHCIIOBOCTI. Pe-
komenamii ITU crocyroTses, B mepiry 4epry, mepeaadi rojocy i 1aHux. SIKimo
cdepu it MX opraHizamiii MEepeTHHAIOTHCS, HAPHUKIIAA, TPH BU3HAYEHHI KO-
MyHIKamifHUX iHTepdeiiciB abo ycTaTKyBaHHS iH(OpPMALiHHNX MEpex, 3ara-
JBHUHN CTaHAAPT MyOJIKYeThCs ABIYl BiA iMEHI KOXXHOI 3 HUX 1 Ma€ pi3HI HO-
3HAYEHHSI.

YV CHIA icuye Electronics Industries Alliance (EIA, Acorriartist enexrpo-
HHOI IPOMHUCIIOBOCTI), sika 00’ €IHYE BUPOOHHUKIB EIEKTPOHHOTO YCTATKYBAHHS
1 po3po0IIsie BiIMOBITHI €EKTPUYHI 1 QYHKIIOHAIBHI CTaHIApTH. JJoKyMeHTH,
10 BHUITYCKAIOTHCS ITI€F0 acomialliero, MaroTh imeHTudikatop RS abo EIA. [le-
sKi 3 po3pobok EIA orpumanm mmpoxe nmommpenHs 3a mexxamu CILIA, 30kpe-
Ma iHTepdeiic komyHikamiiiHoro mopry RS-232, sxuii 3apa3 Tako)x Ha3UBAIOTh
EIA-232.

Poszramosanuii 8 CIIA Institute of Electrical and Electronics Engineers
(IEEEE, Tucturyt imkeHepiB 3 elXeKTpoTexHikH i pamioenekrponiku — I[IEP) —
e npodeciiine 06’eqHaHHA TexHiUYHMX ¢axiBuiB Oinbmr HixX 100 kpain, mo
Ma€ HaIliOHaJbHI BiIUIEHHS 11O BChOMY CBITY. Ll opranizatiist BUITyckae cBoi
BJIACHI CTaHIAPTH, IO CTOCYIOTHCS TIPHHIMUIIB POOOTH, MPOXYKTHBHOCTI i
SIKOCTI €IEKTPOTEXHIYHOTO Ta eJIeKTpoHHOro ycrarkyBanHs. Ctanmaptu |[EEE
BU3HaHI y BcboMmy cBiTi, a B CIIIA BOHH BHITyCKalOThCS CIiIBHO 3 American
National Standards Institute (ANSI, AMepukaHChKuil HAliOHATBHAN IHCTHTYT
CTaHIapTiB).

OTtxe, macymyemo. IcHye ciM OCHOBHHX MIXXHAPOJHHUX OpTaHi3amii, sKi
3aiiMalOThCA PO3POOJICHHSAM CTaHIAPTIB Ta BHPOOIICHHAM pPEKOMEHAALIH, 0
OB’ s13aHi 3 TIepeIaBaHHAM JIaHUX

= |SO: MixkHapoJHa OpraHi3alis 13 CTaHAaPTH3ALIIT;

= |TU-T: MixxHapomHWA TEICKOMYHIKAI[IITHAHN COI03;
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= |EEE: IncruryT iHXKEHepiB 3 €JIeKTPOTEXHIKH Ta €JIEKTPOHIKH;

= |EC: MixHapomHa eNeKTPOTEXHIYHA KOMICis;

= RS: Acomiarist J€eKTpOHHOI IIPOMHCIOBOCTI;

= ANSI: Hamionansauit incTuTyT cTamaprusaiii CILIA,;

= TIA: Acoriarist IpOMHUCIOBUX 3ac00iB 3B’ S3KY.

Opranizanist ANSI e ronosaoro opranizamiero 3i crangaptuzanii CIIA i
npexacTasise mo kpainy B 1SO. ANSI — mexomepriiiina, HeypsiioBa oprasiza-
mist, sika miaTpumyerbes Oimbmm Hidk 1000 TOproBenmbHUMHU 00’ €IHAHHSIMH,
npoecifHIMH CTIIBTOBAPHUCTBAMH Ta KOMITAHISIMH.

Mixuapoauuii coro3 tenekomynikaiiii (ITU) e crerianizoBanum aresrc-
tBoM Opranizamii O6’eaunannx Hamiii (UNO). Bin ckimagaerses 3 mpencTaBHu-
KiB Bix momroBo-TenerpadHUX 1 Tene(OHHUX OpraHizalliif, KOpUCTyBadiB i
BHPOOHUKIB TEJICKOMYHIKAMiHHOTO 00NMajHaHHS. B €Bpolli BUKOHABYA Biaja
Ma€ TEHJICHIII0 CyBOpO JoTpuMyBaThcs pekomenpanii ITU. Xowa B munysmo-
My BupoOHuKH CIIIA ixX He BU3HaBajH, Teep BOHH MTOYMHAIOTH IIBHJIKO MPHU-
CTOCOBYBaTHCS 110 pekomeHganin 1TU.

ITU Bu3Hauae moBHMI HaOip CTAaHAAPTIB, IO CTOCYIOTHCS B3a€MOMII Te-
JIeKOMYHiKamiiHoro oonagHauds. CTaHmapTé Ha o0nagHaHHSA OOMIHY TAHIMH
3a3BUYA BU3HAYAIOTHCS HI3KOKO pexoMeHmariit ITU-T «V».

JIBa mpukiamu ctaHaaptiB Gpismuanx inrepdeiicis ITU-T:

= V.24: exBiBaneHT RS-232 1s MOBINBHUX aCHHXPOHHUX ITOCITIJOBHUX

KaHaJiB,

= V.35: exBiBasieHT RS-449 1t IMpOKOCMYroBUX KaHAIB.

RS e rpomancekoro opranizamiero 3i crangaprusanii B CLLIA, mo cremiai-
3Y€THCS Ha ENEKTPUYHHX Ta (PyHKIIOHAIBHUX XapaKTepPUCTUKAX iHTepdeiicHoTo
obnamHaHHA. BoHa mnperncraBisie BHPOOHHKIB EIEKTPOHHOTO YCTAaTKyBAaHHSL.
Ockineku RS 1 TIA B 1988 poui 3nmmmmcs, To TIA mpencraBinse TenekoMyHika-
miftaui cextop RS, 1 mi miTepu € Ha NESKUX JOKYMEHTaX 31 CTAHAapTH3AILii.

IEC € MiHapOIHOIO OpraHi3aIli€ro 31 CTAaHTAPTIB, SAKa MiAMOPSAKOBaHA
1SO. 11 niszpHicTE 30CepekeHa Ha eNeKTpuyHuX cTtangaprax. |[EC puHMKIIA B
€Bpori Ta ii cTAaHAAPTH BUKOPHUCTOBYIOTHCS B OUIBIIOCTI 3aXiTHUX JIEP)KaB, 32
BuHsATKOM CIIIA, 1 61M3bKO0 TIOB’sI3aHIUX 3 HAMH KpaiHaxX.

IEEE € mpodeciiiHuM CIiBTOBapUCTBOM iHXKEHEPIB 3 ENCKTPOTEXHIKU Ta
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enexrpoHiku CIIIA. BoHo Bumyckae cBoi BiacHi crangaptu i xogu. |IEEE e
qienoM ANSI 1 1SO.

ISO 3amydae useHiB 3 ycix KpaiH CBITY 1 KOHIICHTPYETHCS HAa MIXXHAPO.I-
Hill KoopMHaMLii CTaHAAPTIB.

2.2. 3arajbHa XapaKkTepHCTHKA anapaTHUX 3aco0iB IOCJTiT0BHUX

iHTepdeiicis

Peanizanis nepenaBanus OiTiB Ha Qi3MYHOMY piBHI, a came (hOpMyBaHHS
CUTHAJIB, 3/IHCHIOETHCS 32 JIOIIOMOTOI0 CHEUiANbHUX IHTErpajlbHUX MIKpO-
cxeM, Kl € YaCTHHOIO iHTepdeiicy MK NIMHOI0 MiKpoIponecopa Ta JiHiHHIM
dopmyBaueMm (mpuitMadem) KaHany 3B’s3Ky. Taki MIKpOCXeMHU MAlOTh Ha3BY
USART (Universal Sinchronous/Asynchronous Receiver-Transmitter — yuisep-
CaJbHUI CHHXPOHHO-aCHHXPOHHHUI MpHiiMay-riepenaBad) i € JOCHUTh MPOCTH-
MU Y BUPOOHHMIITBI Ta MOMIMPEHNMH B 3ac00ax 3B’ A3KY.

Buxin USART Ge3nocepeqHbo HE MiIKITIOYAE€THCS 0 KaHATY 3B’SI3KY, a
Bunae Oitu Ha pieai TTL (3,3 ... 5 B) na Bxin tpancusepa. Ha puc. 2.1 noka-
3aHui npukian BukopuctanHi USART pasom 3 Tpancuepom RS-232. Pizni
CXeMH BHUKOPHCTOBYIOTHCSI TAKOXK B CHHXPOHHIH Iepe/iadi JaHUX 1 Ha3UBArOThCS
USRT.

‘Eﬂﬂﬂm UART yﬂngl—j‘illli.HHq TpaHcueep
Mikpo- . RS-232 .
CPU N IG\
o 5 =
npumnomM L —
TakToBUM
reHepaTop

Pucynok 2.1 — Ilpuxnan Bukopucranas UART 3 RS-232

[pu nepenaui UART mocifoBHO BUKOHYE TaKi Hii:

= BCTAHOBIIIOE JUISI TPAHCHBEPA OITOBY IIBUIKICTH;

* mpuiiMae BiJ MiKpomponecopa OiTH JTaHWX CHMBOJY depe3 Hapaseib-
HY IIUHY;
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® TeHepye U TpaHCHUBEpa CTapTOBHH OiT;

® [IOCIIJIOBHO Tepeae TpaHCUBEPY OiTH TaHUX;

® BH3HAYAE Ta IepeJiac TpaHCUBEPY OiT MapHOCTI;

® [Iepenae TpaHCHUBEPY CTOIOBI OiTH;

®  CHUTHaJIi3ye MPOIECOpPY PO TOTOBHICTH A0 Mepeaadi HaCTYIHOTO CH-

MBOIY;

®  pu HEOOXITHOCTI KOOPAMHYE KBITyBaHHS.

ITpu mpuitomi Bix Tparcusepa UART mocmiIoBHO BUKOHYE Taki [ii:

® BCTAHOBIIIOE ISl TPAHCHBEPA OITOBY IIBUJIKICTD;

"  pO3mi3HAa€E CTapTOBHUIA OIT;

® 3ypTye OITH JAAHWX, IO HAaJIXOJITh BiJ TPaHCHUBEPA y BUIJIAIL MOCHI-

JIOBHOCTI OITIB;

® 3yyTye OIT MAPHOCTI Ta pOOUTH MEpPeBipKy Ha MapHICTH,

" [iepenae CHMBOJ B MAPAIEIEHOMY KO/l MiKpOIIPOLIECOopY;

®  pu HEOOXiTHOCTI KOOPAMHYE KBITyBaHHS.

Kpim curaanie mepenadi (TD), npuitomy (RD) Ta mmuu naHnx, y cxemi
BukopuctanHs UART TakoX BH3HAYEHI JONATKOBI YIPABILIIOWI CHUTHAIH IS
CHHXpOHI3aIii poboTH Mikpormporecopa 3 TpaHcuBepoM. 3actocyBanHs UART
ycyBa€e HeOOXiHICTh MpOrpaMyBaHHS B MiKpOIPOLECOpi OIMMCAHMX BHIIE MPO-
Heayp. 3amicTh IIbOTO BOHH peatizytoThes amapatHo B UART. IIporpamHo pea-
J3YEThCS JIUIIE TISPEIAaBaHHS Ta MPUHOM TOCIiToBHOCTI Oit 3/m0 UART.

Baiit, sxuii npuAHATHIA Bil MiKpompoliecopa Ha Tepe/laBaHHs, 3aHOCUTHCS
o iam’siti BBeneHHs/BuBeneHHs cxemu UART. Bity, siki HeoOXigHO Tepenarty,
3aBaHTAXKYIOTHCS 10 PETiCTpa 3CYBY, a Aajli BOHH BHIITOBXYIOTHCSI HETaTUBHUMH
nepernaaMy TAKTOBUX IMITYIIbCIB. HacToTa TAKTOBUX IMITyJIbCIB BH3HAYAE IIBH-
JIKICTh TIEpe/IaBaHHs TaHUX. Y pasi, Koiu yci 6ith OymyTh BinmpasieHi, mpouec
MOBTOPIOETHCS JUTSI TIepeiaBanusl iHIoro makera (cumeony). TepMiH «nakem»
BUKOPHCTOBYETECS JUTsl TIO3HAYECHHS CYKYITHOCTI CTapTOBOTO 0iTa, OiTiB JaHUX,
6ita mapurery Ta cTonoBux OiTiB. [HOAI B siTepaTypi 3yCTpidacThCs HO3HAYCHHS
SDU (Serial Data Unit — 610k TIoCITi TOBHUX TaHHX).

[MpuiimansHa yactuaa UART mocTiiiHO cinKye 3a MpUAMAaIBHOIO JHIEHO,
OUIKYIOUH TIPUXiJ] CTAPTOBOTO OiTa. SIKIIO MPUAHATHI CTAPTOBHIA OIT, TOYMHA-
€ThbCS TIPUIMaHHA iHIIMX OiTiB 3 BU3HAUCHOIO IIBUIKICTIO TIepeAaBaHAA OiTiB Ta
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3aHECEHHS X /10 pericTpy 3cyBy mpuiimaua. [licis mpuiiMaHHS yChOTO IakeTa
3IIMCHIOETECS HOro po3IIU(pyBaHHS Ta TEperaBaHHs HapalelbHUM KOJIOM Oi-
TIB JaHUX JI0 MIKpOIIpoIiecopa.
Y mporieci 06podnerns makera B UART MOXyTh BHHUKATH THTIOBI TIOMITKH:
® [epernoBHEHHsS Oydepa npuiiMaya, SKIIO MIBHAKICTH MPUMMAaHHS HE
BIJIMOBiIa€ ITBUIKOCTI TIepeIaBaHHsI OiTiB;
® HEBIAINOBIIHICTH OiTa MapuTery;
® [OMWJIKa Kajpy, SKIIO NMPOYMTaHi OiTH HE BiMNOBIAAIOTH (GopMaTy
KaJIpy;
® [IOMMJIKA PO3ipBaHHS 3B 53Ky, SKIIO 9ac CTapTOBOro OiTa OiybIue ya-
Cy TepeaBaHHs OJHOTO Kajpy.
Cyuaacai UART matots Oydep 3011bIIeH0] EMHOCTI, 110 T03BOJISIE ICTOTHO
301IBIINTH MIBHIKICTh TIepenaBaHHs qaHuX. Ha 1elt yac MOXKIMBa MIBHAKICTH
nepenaBanHs naHux gocsrae 115200 Gomi.

2.3. CumeTpUYHi Ta HecHMeTPUYHI JiHii mepenaui

CrangapT Ha IOCHIOBHHUH iHTEep(delic 0OMiHy BH3HAYa€ €JIEKTPUYHI Ta
MeXaHiuHi MapaMeTpH, SIKi JTO3BOJISIOTH YCTATKYBAHHIO Pi3HHX BHPOOHHKIB
T IKITFOYAaTHCS 1 B3aEMOMISATH OfHE 3 omHUM. Ha 1meit wac cepen inTepdeiiciB y
MIPOMUCIIOBUX MEpeXax HaiOUIbII MOy IsIpHI AEKiIbKa cTaHIapTiB. Bei BoHn
HaJeXaTh N0 CTaHAAPTIB MOCHIIOBHOI mepermadi manmx. Lle crammaptu: RS-
232, RS-485 Ta crnemianizoBanuii cranaapt iHTrepdeiicy — crpymoa et 20
MA. Arne octaHHil iHTepdeiic Ha el Yac BUKOPHUCTOBYIOTH PifIIIe.

Sk minii mepemavi (kaHanau 3B°S3Ky) B CTaHIapTax 3aCTOCOBYIOTH CHMET-
pHUYHI Ta HECUMETPUYHI KaHAJH.

Hecumempuunuii kanan 36 3Ky

VY cucremi, sika BUKOPHCTOBYE HECHMETPWYHI JiHIi repenadi, CHiTbHAN
OTIOPHUH MPOBIJHUK CUTHATY OIHOYACHO BUKOPHCTOBY€EThCS OaraTbMa CHI'HA-
JaMH Ta €JICKTPOHHHUMH cxemMamu. CHrHajg y BUIVIALl Hamlpyru TepefacThes
JIMIIE IO OAHOMY JPOTY, SIKHM BUMIPIOETHCS BITHOCHO CHIJIBHOTO APOTY, TaK
3BaHOIO CHTHAJBHOIO «3emiero». CUrHa, SIKHH MEePeAacThesl, € Hapyro Mix
CHTHAJIBHUM Ta CIUNIBHUM JIPOTOM.
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TeopernyHo HecUMETpHUYHA TIepejada MOBUHHA IPALIOBATH JOOpeE, SKIIO
CTPyMH CHTHATY HEBENHKI i CIiibHuH OpiT Mae Hu3bKui omip (iMmenanc). Ha
MPAKTHII HECMMETPUYHI CHUCTEMH MpAIOIOTh JIMIIE Ha KOPOTKHMX KaHajlax
3B’s13Ky. CHUJIBHHH JpIiT CUTHAdy Ma€ XapaKTePUCTHKH, AHAJOTIYHI 1HIINM
OPOBiHUKAM (OIip, iHAYKTHBHICT i EMHICTB), Ta HEiIeadbHUI I BUKOPUC-
TaHHS sIK 0a30BUH MpoBigHWK. 11 JOBrWX BifcCTaHEW CIUIRHHUN IPOBIJTHUK
MOXe He MaTH OJIHAKOBOI'O IIOTEHIIAY Y BCiX Horo micusax abo Ha KiHIsx. Ha
CHUTPHUI TPOBIIHUK MOXYTh TaKOXX BIUIMBATH IEpEeUIKOAW abo mapa3uTHa
Hanpyra. [Hoxmi SIK 3araJibHHUN JPIT BUKOPHUCTOBYETHCS EKPAaHYIOUMH IIPOBia-
Huk. lle Moxe mpuBecCTH 10 AYKE BEIMKOTO PIiBHS IEPEMIKOX 1 IOTO CIiX
yHnkaTH. HecumerpniHa nepesiadya BUKOPUCTOBYEThCS B iHTepdeiicax RS-232
1 RS-423. Toii hakT, 1m0 Ha CHITPHNUI OMOPHMI MPOBIAHUK MOXYTH BIUIMBATH
Pi3HI TIepeIKoan, O3HAYa€, M0 O HATPYIH, BUMIpSHOI Oins mpuitMaya, Mo-
JKYTh JIOIaBATHCS HABEICHHSI.

Cumempuunuti Kanan 38 s3Ky

Jlist cumeTprdHOi Tiepenadi iHTepdeic BUMararoTh AJIsl KOXKHOTO CHTHAITY
110 J1Ba MpOBigHMKHN. Hanpyra Ha npuiiMarouoMy KiHII € Pi3HUIEIO HAPYTH MK
IIMMH ABOMA JIpoTaMH. Taka cucreMa mepesadi Ha3MBaeThes CHMETPHYHOIO abo
JdepeHniaTbHOIO0 1 JO3BOIISIE YCYHYTH Oarato mpoOsieM HaBeAEHb, ITOB’I3aHHUX
3 BUKOPHCTAaHHSIM 3aralbHOTO OMOPHOTO APOTY.

CumerpudHa JiHIS nepenadi 3a0e3neyuye BUIY IIBUAKICTh Iepenadi ra-
HUX Ha JOBTi BiAcTaHi. JudepeHmiansauii crociO nepenadi JaHUX € epeBax-
HUM B TIPOMHCIIOBOMY OTOYEHHI, JI¢ MEpEIIKOAN MOXYTh OYTH OCHOBHOIO
npobiemoro. Henommik mboro croco0y momsarae y ToMy, Io Ui mepenadi of-
HOTO CUTHAJIy CHMETpHYHA CHCTEMa BUMAarae JIBOX JPOTiB. Y CHilIHA repegayda
CHTHAJY HANpyTH IO JIBOX APOTaX y MPHUCYTHOCTI MEpemKo abo na iHHs Ha-
NPYI'W OCHOBaHA HA TOMY NPHITYIICHHI, IO Ii IPOTH MalOTh OIHAKOBI Xapak-
TEPUCTUKH, TOMY [isl Ha HUX BUSIBISITUMETHCS OIHAKOBOIO. AJe I HE O3Ha-
Yae, IO NEPEIIKOAN HE BIUIMBAIOTh HA CHMETPHYHY IH(epeHmiaabHy cucre-
My. Hampyra Ha 000X mpoTax 301LTBIIyBATHMETHCS ab0 3MEHITYBaTUMETHCS
OJTHOYAaCHO, a PI3HMLEBUI CHI'HAI NPU [[bOMY 3aJMIIAETHCS OJHAKOBMM. Ha-
mpyra Mi>k CHTHAJIBHUM 1 3aTajbHUM IPOBITHAUKAMH HA3UBAE€THCS CHH(A3ZHOIO
Hanpyroro. CuapazHa Hampyra € MOKasHUKOM HaBeJeHOI Hampyru abo mepe-
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IIKOJ Ha KaHaJl 3B’s3Ky. B ineansHOMy BUMaaky cuH(pa3Ha Hampyra Ha JABOX
npoBosax Oyze MOBHICTIO 3BeAeHa HaHiBeub. IIporte, unm Oinpme cuHdaszna
Hanpyra, TUM BHILE BipOTiJHICTb CIIOTBOPEHHS BHXiAHOI Hampyru abo mcy-
BaHHA mpuctporo. [IpuiiManpHa cxema 2-TIpOBIHMKOBOI AndepeHiiaibHol
cucTeMu po3podiieHa Tak, o0 irHopyBaTH abo rociadmoBaT cuH(a3Hy Ha-
NIPYT'y, BUKOPHCTOBYIOUH CIIEIialibHI CIIOCOOHM NPHIyIIeHHS CHH(A3HOTO CUT-
Hany. CuMmeTpuuHa Iepesiada BUKOPUCTOBYETHCS B OUIBLIOCTI MIBUIKOIIOUYHX
iHTepdeiici, Takux sk RS-422 1 RS-485.

2.4. 3aranpbHa XapaKTepUCTHKA CTAHIAPTIB MOCTiA0OBHUX iHTep(eiicis

2.4.1. Cmanoapmmuuii inmepghetic RSITIA-232 (CCITT V.24)

Crangapr inTepdeiicy RS-232C Briepmie omyoOnikoBanuii acomiamiero EIA
[4] B 1969 poui six Bapiant «C» pexomenmoBanoro cramapty (RS — Recom-
mended Standard) 3a HomMepom «232». InTepdeiic mpu3HAYCHUM IS ITiIKITO-
YeHHS araparypd, sika nepenae (abo mpuiiMae) NaHi anapaTypy IepeiaBaHHsI
nauanx — ATIJ] (DTE — Data Terminal Equipment) mo (Bix) amaparypu xaHamis
nauanx — AKJ] (DCE — Data Communication Equipment). Po3minenss amapary-
pu Ha DTE 1a DCE no3Bonmio cranmapTH3yBaTH BiIIOBIJHI MPUCTPOI Pi3HUX
BHUPOOHMKIB IS OpraHizalii 0OMiHy JaHUMH B iHpopMariifHux Mepexax. CtaH-
nmapT RS-232C ckimamaeThes 3 TPhOX OCHOBHUX YaCTHH:

®  eJEeKTPUYHI TapaMeTpH CUTHAIY,

= MeXaHIuHI XapaKTepUCTHKH iHTepdeiicy;

* (yHKUIIOHATFHUH ONHC CHTHAJIBHUX Ta YIPABISIOUMX JiHIH.

Hadinpocrimmii mpukian opramizamii kaHamy 3B’S3Ky — 1€ TIpsiMe
3’emnanns aBox DTE, tobro asox IIK, sxe 300paxene Ha puc. 2.2. IIpuknan
cucremy, komu pyskuito DTE BukoHye xomir’1orep, B sikomy RS-232 peanizoBa-
auit sk COM-nopr, a ¢pyrkuiro DCE — moznewM, 1o mokaszanuii Ha puc. 2.3.

Iarepdeiic RS-232 nanexuts 10 MOCTIIOBHUX KaHANIB 3B s13Ky. Lle o3Ha-
vae, mo aaui (iHGopmarist) mepenaroThCst HOCIITOBHO, OIT 3a 6ITOM 110 OTHOMY
JpoTy (Ha BiaMiHY Bim mapaiensHOro iHTepdeiicy, B SKOMy, HalpHKIa, KO-
JKeH OiT OaiiTa mepemaeTses Mo OKPEMOMY IpOTY, TOOTO OANT IepenaeThes Mo
BOCBMH JipoTax). Pdopmar Kaapa — oauH OaiiT JaHuMX i JeKilbKa CIIy)KOOBHX
0iTiB, IesKi 3 SKMX MOXYTh OYTH BIACYTHIMH. B mimoMy ctaHmapT BH3HAYa€
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SJICKTPUYHI Ta MEXaHiyHI MapaMeTpH iHtepdeiicy. {1 nepemaBaHHS OJHOTO
6iTa BUKOPHCTOBYETHCS HECUMETPUYHUI MeTOJ, TOOTO iH(popMamiiHuii cur-
HaJl IIepeIa€Thes 3a JOTIOMOTOI0 MOTEHIialy B iHpOpMaliiHii JiHii BiTHOCHO
cringsHOTO ApoTy. Ilpn npomy 0bmiH iHdopmaniero mix 1K Ta nepudepiitnum
npuctpoem (Mozem abo inmmuii ITK) mo inrepdeiicy RS-232 € nBocropoHHiM,
TOOTO MaHi MOXyTh repenaBatucs Bix 1K B Mozmem i mpuiitmMaTucst 3BOpOoTHO
OJTHOYACHO T10 Pi3HMX JiHIsAX. Takuii pe>kxuM 0OMiHYy Ha3UBAETHCS OYNIEKCHUM
(muB. puc. 1.3).

HYJIBMOJIEMHUMN
Kabeib

o
@)
N

COMN

Pucynok 2.2 — 3’eqHaHHS ABOX KOMIT IOTEPIB
6e3 BUKOPHUCTAHHS MOJIEMIB

PC1

o
@)
N

JiHiA 3B’ BKY

G2y - D I B ()

Pucynox 2.3 — Cxema 3’€THaHHS JBOX KOMII IOTEPiB

COMN
COMN

MODEM 1
MODEM 2

3 BUKOPHUCTAHHAM MO,Z[CMiB

Jla nepenaBaHHS OKpeMuX OiTiB B crannapti RS-232 nepenbaueni enex-
TPUYHI TapaMeTpH INepesiaBadiB Ta MpuiMadiB, GyHKIIIO SKUX BUKOHYE CTaH-
nmaptaa Mikpocxema UART, sika € yactuHOO iHTepdElcy MK IIHHOIO MIiKpO-
Iporecopa Ta TpaHCHBEPOM KaHairy 3B’s13Ky. Tooto Buxin UART Gesnocepen-
HBO HE IIJKITIOYAETHCS 10 KaHATY 3B 53Ky, a BuAae OiT Ha piBHI T TL Ha BXif
TpaHCHUBEpa, SIKHH, B CBOIO 4epry, GopMye cHrHamM JUIs IIepeaaBaHHs y JIiHil0
3B’s13Ky. B Tabmn. 2.1 HaBeJeHO eNEeKTPUYHI MapaMeTpl CHUTHANTIB, IO (HOpMY-
IOTBCS B ITiHIT 3B 53Ky IepeaBadeM Ta OTPUMYIOTHCSA Ha BXOJi MpHAMAayeM.
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3HaveHHs MapaMeTpiB YIpPaBIIOYMX JIiHIM CHiBMAfaloTh 3 Mapamerpamu iH-
(dopMarniifHux JiHii, aje B iHBepcHOMY po3yMinHi. Lle o3Hauae, mo ynpasisi-
10uni curHai, skuit Mae cratyc « T RUE», nepenaerbest HOZUTHBHUM ITOTEHIIi-
anoM. B inTepdeiici RS-232 moxmBe npsiMme Bukopuctanus T 1 L-ioriky, ane
1€ HE 3aBK/IU 3pY4HO.

Tabnums 2.1 — Enextpuuni napamerpu crangapty RS-232

[MTapamertp inTepdeiicy 3HauenHs, B

Hanpyra Ha Buxoni nepenaBayva:
joriyna oguuaunsg | -5...-25
Joriyanit Hynb | +5...+25

Hampyra Ha Bxozni npuiimaua +3...25

HeBuznaueHicTh JIOTTYHOTO PiBHA +3

VY cranionapaomy [1K Ha MaTepHHCHKIi TUIaTI pO3MILIEHHUH CTIEiabHUI
3’eanyBau turry DB-9(M), Tak 3Banuii komyHikauiiiauit mopt (COM-miopr). 1o
3’eaHyBava 3a JOMOMOror kabemro mimkmoyaerscs inmmii ITK (TTJIK) a6o
MozeM. JIJist mepmioro BUmaaKy (IuB. puc. 2.2) BUKOPHCTOBYIOTH Tak 3BaHHI
«HYJIBMOJICMHHUID» Kabenb, mo 3abe3nedye 3B’s30K npuctpoiB tuimy DTE —
DTE. Tomy, mis Bunmaaky mpsMoro 3’eaHaHHS MBOX [IK «HYITb-MOIEMHHI»
kabesb 3 060X OOKIB MOBHHEH MaTH 3’ eaHyBad Triry DB-9(F).

Hnst 38’s3ky [IK Ta Mmomema, To6to DTE-DCE, 3acrocoByroTs Tak 3Ba-
HUH «mpsmuii» xkabens. Tak, mpuctpoi DTE marots 3’eqayBaui Tumy DB-
9(M), a mpuctpoi DCE — 3’ennyBaui Tummy DB-9(F). Lle o3nauae, mo kabeib
3’eauanns [IK ta momema mae 3 Goky I1K 3’emmyBaui Tumry DB-9(F), a 3 6oky
Mozmema — 3’ enayBaui tumy DB-9(M).

Jam Momem i IKITF0Ya€eThes 10 JiHii (PiKcoBaHOTO Tene(OHHOTO 3B A3KY.
Ha meit wac s qucnerdepusaniii Ta MOHITOPHMHTY aBTOHOMHHX ITYHKTIB BCE
OinbIIe 3acTOCOBYIOTH Oe3mpoBinHi Mogemu, Tooto GSM-monemu abo pasio-
MoJeMH. B ocTaHHbOMY BHIAJKy BUKOPHCTOBYETHCS 3BUYANHHMI TaK 3BaHHH
«IIPO30PHIT» pajioKaHal.

Jo cxmagy iHtepdeiicy BXomaTh iHGOpMAaIiifHI Ta ympaBisroui JTiHI
(mpotn), siKi Ha3MBAIOTH JiHIAMY iHTEpQeiicy. YIpaBisirodi iHil mOTpiOHI 1St
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YIpaBIIiHHSA NOTOKOM JaHUX M0 iHpopManiitHuX miHigx. Ckilaja Ta Npu3HavYeH-
HS WX JIHIN 3a71€XUTh BiJl yMOB 3’€THAHHSA. TaKOX € IMEeBHI BUMOTH 10 00Ja-
JHAHHA Ta THIIB 3’eaHyBadiB. B3arami DTE Biampapinse naHi Ha KOHTAKT «2» i
npuiiMae Ha KOHTAakT «3», a DCE BinmpaBmnse maHi Ha KOHTaKT «3» 1 mpuiiMae
Ha KOHTaKT «2». Y Tabin. 2.2 HaBeJEeHO CKiIaJ 1 NpU3HAYEHHS JiHIH B iHTEp-
¢etici RS-232 s 3’ennyBava tumy DB-9. Ha puc. 2.4 nokazano 3’eanyBad
DB-9 3 mo3HaueHHsSM CHTHAJIBHUX Ta YIIPABIAIOUHX JIHIMH.

Ta6mums 2.2 — TTo3HaueHHs BXOMIB Ta BUXO/iB 3’ ¢anyBaua DB-9 (3 Goky
TEPMiHAIILHOTO TIPHUCTPOIO)

Hazpa [To3znauenns Hampsim | Homep
[Ipr3HaYCHHS CHTHATY -
CHTHAITY CHTHAITY CHTHANY | JIiHiT
Signal i 7
g GND 3araanI/m CHTHAJIbHUI B 5
Common JpiT
Transmitted
TxDp  |llepenaua nanux. DTE-DCE| 3
Data Buxin nepenaava
Received i
RxD | Ipuiiou ranux. DTE—DCE| 2
Data Bxix mpuitmaua
Request to i
q RTS 3anut TepMmiHanIa J103BOIY DTELDCE| 7
send Ha Tepefavy JaHHX
Clear to i 7 -
CTS Money BUIBHME i 1€~ o oe| g
send penadi JaHux
DCE Ready DSR Bka3sye Ha TOTOBHICTh MO- DTE<DCE| 6
neMa 10 poboTu
DTE Ready DTR FOT(.)BHICTI) TepMiHANA 10| e el
0OMiHY JaHUMHA
Received [Tokazye HasBHICTH CHTHa-
Line Signal DCD 1y Hecydoi mHa Bxoai mo-(DTE<—DCE| 1
Detector aema
Ring 3armr Ha YCTaHOBKY
indicator RI i€I[HaHHSI Bix monema (upu-| DTE<DCE| 9
HOM MOJIGMOM BHKITHKY)
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Pin 2 Pin 3

RxD TXD
Pin 1 ;
DCD Pin 4
=1 DTR
oy
| Pin 5
Pin 6 = — GND
DCE ‘. \)
Pin9
RI
Pin 7
RTS Pin 8
CTS

Pucynox 2.4 — Ilo3HaueHHs CUTHAJIBHUX Ta YIPABIAIOUNX JIHINA
3’ennyBaua DB-9(M) (3 60Ky TepMiHAIBHOrO IPUCTPOIO)

Jnst ympaBmiaHA TOoTOKOM AaHuX B RS-232 mepenbadeHo nBa crocoOu:
amapaTHU Ta NporpaMHMi. SIKII0 BUKOPHCTaHUH MIHIMAJIbHUN «HYIbMOJEM-
HU» Kabernb, TOOTO HEMae YNpaBILIOYMX JIiHIN, TOAlI OOMIH TaHUMHU 3AiHCHIO-
€Tbesl Oe3 ynpaBJiHHS MTOTOKOM JaHuX. [t pearizamii yrmpaBiiHHS TTOTOKOM
JAHUX amapaTHUM CIIOCOOOM MOXKITMBI JIBa BapiaHTH 3aJISKHO BiJ 0OpaHHUX
YIIpaBisIIounX JiHiM. Yacrime BHKOpHUCTOBYIOTh Hapy curHainiB RTS-CTS, mio
O3HAYa€ yrpasiHHSI 0OMiHOM 3 00Ky Tepminaia. Pimme mapy DSR-DTR, ne
0OMiH BeJEThCs 32 iHIIaTHBOIO MojeMa. B 000X BHMIaaKax BEICHUH MPHCTPIi
BiJITOBiTa€ TOTOBHICTIO NUIIXOM BKIIFOYCHHS BiamoBimHoi mniHil. [Iporpamue
YIIPaBITiHHS [TOTOKOM JIAHNX 3/1HCHIOETHCS 3a JI0TTIOMOTOI0 BUKOPHUCTaHHS J10/1a-
TkoBUX crerianbHuX ASCll-cumBomiB, ski mepematoThes MO iH(OpMAiHHIX
niHisX Ta MatoTh Ha3By «XON» ta «XOFF».

Ha puc. 2.5 nokazana miarpama nepengaBanHs ogHoro cumBoiy ASCII-
kony (Hampukiam, cuMBON «Z»=5Ap,=0101_1010,), sxuii mepeaacTbes 1o
indopmaniiniit ninii nanux TXD intepdeiicy RS-232. [lapamerpu kanpy Taxi:
8 OiT naHux, O3 mepeBipKy Ha MAPHICTh, OANH CTOMN-OIT. SIK BUIUIMBAE 3 pHUCY-
HKa, Tepeqada TMOYMHAETHCS 3 TaK 3BAHOTO «CTapT-0iTa», MoTiM HIyTh OiTH
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JaHUX, TOYMHAOYH 3 MONOAWIOro (iXx Moxe OyTH Bif I’SITH A0 BOCBMH), Hai
crinye 6it mapurery abo mapHocti (skuit Moyke OyTH BiJCYTHIM) i IIOTIM CIti-
IyIoTH cTom-0iTH (iX Moske OyTH abo omuH, abo JBa 3alIEKHO Bill HASBHOCTI
6iTa mapHocri). Ha mpakTuili BHKOPHCTOBYIOTh BiCiM OITiB JaHUX, TIPU LEOMY
OiT mapurery (Ha PHCYHKY HE [OKa3aHuii), SIK PABUIIO, HE BUKOPHCTOBYETHCS,
a IpY MaKCUMaJbHO BHCOKIM HIBMAKOCTI mepenadi OakaHO INepenaBaTH J1Ba

CTOI-0ITH.
Ul stat 01 .2 3 4 .5 .6 :7 :8 :stop
T\ / \ / / [
\ / \ / \ \
MOJI. CT >
g 1 9 1 10 . t
6IT\ oiT y;
—~

ASCl-cumson «Z» (5Anex)

Pucynok 2.5 — Jliarpama nepejaBaHHsi OJTHOTO CHMBOITY

ITpn dopmyBaHHI Kagpy MOXYTh JOAABATHCS Pi3HI KOMOIHAIII KUTBKOCTI
6iTiB mapurery Ta cronoBux OiTiB. IIpn npuitomi kaapis ciyx0O0Bi 6iTH aBTOMa-
THUYHO BHOAIAIOTHCS. 3a3BMYall CTAPTOBUI Ta CTOMOBHI OiTH 0OpaMIISIOTH OANH
Gaitr indopmarii (8 6iT), pore B mosi JaHux Moxe Oytu 5, 6, 7 a6o 9 Gitis. Jlis
BIZTOKpEMIIEHHS KaJpy BiJl HACTYITHOTO BHKOpHCTOBYIOTh 1, 1.5 abo 2 cromn-06iTy,
III0 O3HAYa€ iHTEpBAN Yacy, SIKMH JOPIBHIOE BEIMYWHI, 3BOPOTHIHM IIBHIKOCTI
TiepejaBaHHs TaHUX. J[Ba CTOMOBMX OiTH BUKOPHUCTOBYIOTH IS 3MEHILICHHS Bi-
POTIZHOCTI PO3Y3TO/DKEHHS MpUiiMada Ta repenaBada MpH IMUTEHOMY Tpadiky,
TOOTO BHCOKIM IMIBUIKOCTI TNepeqaBaHHs MaHUX. [IpuilMau  irHOpye Apyrui
CTOMOBHIi OiT, crIpHiiMarouy HOro SIK KOPOTKY May3y B JIiHii.

bit mapHOCTI nMpU3HaYCHUI IJIs1 KOHTPONIO 32 MPaBWIIBHICTIO Tepeaadi
naHux 1 BuOWpaeTscs 3 psiny: mapauii (even), memapuuii (0dd), BigcyrHii
(none). Tlpu BuGOpi OCTAHHBOrO Ha (Hi3MIHOMY PiBHI HE IPOBOAUTHCS KOHT-
POJIb IOMIJIOK. SIKIO BUKOPUCTOBYETHCS naphuii (EVEN) OIT mapuTery, T0 IpH
nepeadi miapaxoBYeThCS KiTbKICTh OAWHUYHUX OITIB JaHWX, 1 SKIIO iXHS Ki-
JBKICTh HETApHA, TO AOAAEThCS OIT MapHUTETy, PIBHUM JIOTiUHIA «1», B ipoTH-
JISKHOMY BHUIIAJKY JAomaeThest jtorianuit «0». Ipu nenaprnomy (0dd) mapureri
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— HaBIIaKH, TepeaaBad Oyae m00aBisaTH A0 OiTiB gaHUX JoridHy «1» abo «0»
Tak, o0 cymMa OAMHWYHUX OITiB y 0iTaX AaHMX Pa3oM 3 MAPUTETHUM Oyna
HenapHoto. [Ipuiimau nepeBipsie CyMy NPUHHATHX OAMHUYHUX OITiB JaHMX Ta
MIApUTETY 1 SIKIIO BOHA HE CIIIBIAJa€ 3 TUIIOM Harepesl BU3HAYEHOro Oita ma-
PHUTETy, CUTHANI3Y€E MPO II€ BEPXHIM PIBHAM, SIKI BUPILIYIOTH MOXJIUBICTH TI0-
BTOPHOI'O 3aIHTY.

OckinbKu ciryk00Bi 0iTH 3aiiMaioTh 4acTHHY OITOBOrO NOTOKY, TO pe-
3yAbTYIOUYA MPOMYCKHA 3/IaTHICTH HE JIOPIBHIOE IIBUIKOCTI 3’ €aqHanHsA. Hampu-
kian, s 8-6iToBux mocuinok ¢opmaty «8-N-1» cuuxponisyroui 6iTH 3aiima-
tote 20 % moroky, mo mist ¢izuunoi mBunkocti 115200 GomiB mae GiToBY
mBuAKIcTs qanux 92160 6it/c ado 11520 Gaiir/c.

Hacamkinens BigzHaunMo, mo iHTepdeiic RS-232 Hanexutsb 1o 3’€IHaHB
THUITY «TOYKa-TOYKa» 1 3a0e3medye 3B 130K Ha BiACTaHIX HE OLIpII HiX 15 M Ha
HEBENMUKUX MBUAKOCTAX 1 1,5 M Ha mBuakocti 115200 G6ox. Taki mapamerpu
3YMOBJICHI €IEKTPUIHUMH NTapaMeTpaMy CTAaHJapTy Ta SKICTIO MPOBiAHUKIB Y
Kabei.

2.4.2. Cmanoapmmuuii inmepghetic RSITIA-485

Inoni Bukopuctanms intepdeiicy RS/TIA-232 ne BimmoBimae mocraBite-
oM 3 60Ky ACY TII i B Bumoram mono odminy mannmu. Lle crocyerscs B
nepiry 4epry oOMeKeHHs Ha JANbHICTh il JiHii 38’s13Ky (10 15 M) Ta Ha Mo-
nens oOMiHy HaHuMHU (TOYKa—TOYKa»). Taki MOKa3HUKM HE 3aBXKIHM BiAIOBI-
JIAIOTh yMOBaM TPOMHMCIIOBOro BupoOHmuTBa. Lli Hemomiku iHTepdeiicy mo-
JKyTh OyTH yCYHEHi, SIKIIO 3aCTOCYBAaTH IHIIMH iHTEepdelic 3B’s3Ky, B SIKOMY
BUKOPUCTAHHN CHMETPHYHUI KaHai 3B’s13Ky (quB. ctop. 68). Ha mouyarky 70-
X poKiB OyB po3pobienuii crangapt Ha inrepdeiic RS/TIA-422, sikunii BUKOpH-
cToBYBaB 4-mpoBinHy JiHi0 3B’s3Ky. Lleif crammapT 3abe3nednB 1OCTaTHHO
BEJIMKY IMBUAKICTH Ta 3MCHIIMB 3aJICKHICTh BiJl TIEPEHIKOJ, SKi ITOB’s3aHi 3
BUKOPHUCTAHHSIM 3arajibHOro APOTy, sk 1e O0ynao B RS/TIA-232. V pesymbrati
301IBIIMIIACE TOBXKUHA JiHIT 3B’ 53Ky 10 1200 M, mBumkicts — go 10 Moit/c.
Ipu 11bOMY TIPH HAasIBHOCTI OHOTO JIiHIHHOTO (hopMyBaya (TepenaBaya) B JIiHii
MoxmBe TiakmodeHHs 1o 10 mpuitmadiB. ToOTO peamizoBaHa cxema 0OMiHY
«TOYKa—0araToToyka» 3 JYIUICKCHUM KaHaloM. AJie el cTaHgapT He HaOyB
3HAYHOTO MOIIUPEHHS cepel] BUPOOHUKIB amapaTypH 3B’ 3Ky Ta KOHTPOJIEPIB.
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ToMy JIOTYHUM MPOAOBKEHHSM CTaja T0siBa HOBOro cranmapty RS/TIA-
485 [5]. Ueii cranmapr € posumpentsm craugapry RS/TIA-422, sikuii onmcye
0o0MiH 10 Ju(epeHIianbHOMY CUMETPUYHOMY KaHally 3B’A3Ky. BiH nomyckae
o6miH Ha Bijcrani 1o 1200 mertpis i3 mBuakicTio nepenadi 1o 10 Moit/c mix 32
By3namu (To6T0 32 TepenaBaui Ta npuiiMadvi) HA OJHI JTiHii, BAKOPHCTOBYIOUH
2-npoBinHy 0araToTOYKOBY Mepexy. MOXJIMBE BHUKOPHUCTaHHS TakoX 4—
OPOBIAHOI JiHiT 38°s13Ky, 0 pobuth inTepdeiic RS/TIA-485 cymicaum 3 inTep-
deiicom RS/TIA-422. Tlpu HeoOXiTHOCTI MOXITUBE 30LIBIIEHHS KUTHKOCTI BY3JIiB
me Ha 31 OAMHUINO 32 PaxyHOK BHKOPHCTAHOTO JITHIHHOTO MiJICHITIOBaYa, KU
Mae Ha3BY IOBTOpIOBad (repeater).

Curnan nepenaeTbest qu)epeHIiHOI0 HAPYrolo MiX JiHisMA A 1 B Ta
Ma€ TakKi mapamerpu:

= Big-1,5 1o —6 B mo BigHOMIIEHHIO A0 JiHIT B /U1t ABIMKOBOI OQUHHALI

(crarn «<MITKA» a6o «BMUKHEHO»);
= Big +1,5 mo +6 B mo BigHOmeHHIO 10 NiHIT B 17 ABiiikoBoro Hyns
(ctan «[TAY3A» a6o «BUMKHEHOY).

Jlinilianii opmyBau 3abe3redye Mo JBOX ApOTax AWGEpeHIiaIbHy Ha-
npyry +5 B. Mexa HeBu3HaueHOCTI npuitMadiB ckinagae +200 mB.

l'onoBHa mepeBara inTepdeiicy e MOXIMBICTH GOpPMyBaya 3HAXOIUTHCH
Yy TPBOX CTaHaX, TOOTO HASIBHICTH TaK 3BAHOTO MPUCMADIILHO20 PEANCUMY PO-
0OTH: JIOTIYHA OJWHMUIIA, JIOTIYHII HYJb Ta BUCOKHH IMIIenaHC. B ocTaHHEOMY
cTaHi (popMyBad HE BXKHUBAE CTPYM i BBAXKAETHCA, IO HOTO HeMae B iHil. Llei
TaK 3BaHUM CTaH «BIIKITIOYEHWH BijA JiHI{» MOXXe BMHUKATHUCH 3a JIOTTIOMOTOI0
ympaBisirouoi JiHii Beepeauni Mikpocxemu UART, mo romyckae 6araTorouko-
B€ IIJKJIIOYEHHS BY3JIB 3 OJJHUM aKTUBHUM IiepenaBaueM. KoxkeH By3os mae
VHIKaJIbHY aApecy ISl BUKIIOUeHHs Komi3iid. Takuii inTepdeiic 3pyanuid s
T AKITFOYCHHS TEeKITbKOX JATYMKIB 200 iHmmMX mprcTpoiB ado HaeiTe [TJIK mo
oxuoro ITJIK. ®yHKIIiT0 TOJIOBHOIO MPHUCTPOIO MOXKE BUKOHYBATH 3BHYAHUH
ITK, ane 3 nogaTtkoBuM OOIATHAHHIM — IepeTBoproBadeM iHtepdeiicis (ITI)
RS-232/RS-485. IMuranns Bukopucranus I1I 6yme po3risHyTo misHime. B me-
peXi 000B’SI3KOBO TMPHU3HAYAETHCS OJWMH TOJNOBHUU IMPHCTPIii, a iHIN OyIyTh
MiAMOPSAKOBAHUMHE. Y TaKOMY BHIAIKY IiIIOPSIKOBAHUN BY30J BiAIIOBimae
JIMIIIE Ha CBiH 3aImuT.
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Hacamkinens BigsHaummo, intepdeiic RS-485, onmcanmii y cranmapti
EIA/TIA-485, € waibinpmn mMOMMPEHMM B TPOMHUCIOBIM aBTOMATH3AIlii.
[oB’s13aH0 11€ 3 THM, IO 332 BCiMa OCHOBHHMH TapaMeTpaMu Iiei iHTepdeiic €
SIKHaMKpaIuM i3 Bcix MoxumBux. Ha mpomy iHTepdeiici modynoano 6iib-
mIicth BigoMux mpommucioBux mportokonis (ModBus) Ta mepex (ProfiBus).
OCHOBHUMH HOTO IiepeBaramy €.

= 0OMiH JaHUMH 3/ ICHIOETHCS JIMIIIE 110 O/IHIM CKpy4eHiH nmapi ApoTiB,

"  MOJKIIHMBICTB OpraHi3aiii Mepexi (TOmomoris wuna);

=  0araTOTOYKOBUH PEKUM 3B SI3KY;

=  BeNMKa JOBKHHA JIiHIl 3B SA3KY;

® MOJKJIMBICTB )KUBJICHHS IIPHCTPOIB;

® JIOCTaTHHO BHCOKA MIBUAKICTH Mepenadi JaHuX Oe3 3HIDKEHHS iX SKO-

CTi Ta HAAIHHOCTI.

B ocHoBi mobynou inrepdeiicy RS-485 nexuts nudepenmianpuuii (cu-
MeTpH4HH) crnociO (pOpMyBaHHS CUTHAIY, KOJIH HANpPYTa, BiMOBIIHA PiBHIO
JIOTIYHOI OMHUII 200 HyIs, Bi/UTIYYETHCSI HE BiJ| «3eMJIi», @ BUMIPIOETHCS SIK
PI3HHUII TIOTEHIIiaNiB MiX JBOMa TepedaBaisHuME JiHissMu: Data+ ta Data-.
ITpn npoMy Hampyra KOXKHOI JIiHIT BITHOCHO «3eMJIi» MOXe OyTH JTOBIJIBHOIO,
aJle He TOBMHHA BUXOJUTH 3a Iiama3od — /...+12 B.

[Mpuitmaui curHany € nudepeHniaTbHIME, TOOTO CIIPUHMAIOTH JINIIE Pi3-
HUIIO MK Hanpyroto Ha minii Data+ ta Data-. Ilpu pisaumi manpyru Oinbiie
200 MB, mo +12 B BBakaeThCs, 110 Ha JIIHI] BCTAHOBJIEHO 3HAYEHHS JIOITYHOL
onuHMI, ipu Hanpy3i Merre —200 MB, mo — 7 B — norigroro Hys.

Jlis peamizanii 6araToTo4koBOro pexxumy ooMiny B iHTepdeiici RS-485
BUKOPHCTaHUM BapiaHT MOOYI0BM MEPEXi, KOJIH MPUIMati 10 BiIHOMIEHHIO 10
nepeaaBaya € Tak 3BaHHM BXITHAM iMIienancoM (0mopom), pHIoMy OIIip IpH-
iMadiB HEe OOMEXKYeThCs, ajne Iie 30ibllye HaBaHTAXKCHHS Ha IiepeAaBad Ta
poOUTH CHCTEMY YYTIUBOIO JI0 TIEPELIKO.

Iarepdeiic RS-485 nparroe TakuM unHOM. [leprr 3a Bce Ha BCiX TpaHCH-
Bepax, KpiM iHpopmamiitaux curHainiB RD ta TD, 3’saBuBCS nogaTtkoBuii cur-
HaJl yIIpaBJiHHS IepeaBaHHsIM/IpuiiManHsaM. Tenep Npyu 3aKkiHYEHHI Tepeaa-
4i TIPUCTPil MOKE BIAKITIOUATH CBiif TepenaBay (IlepeBeCTH HOTO Y BUCOKOIM-
TIeJIaHCHHUH CTaH) i TaTH MOKJIMBICTh IHIIUM TpaHCMiTEpaM IIiIKIFOYaTHCS JI0
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TiHiT 11 nepenadi. [HImIMu cioBamu, CHTHAJ TO3BOJY Iepeadi MepeBOIUTh
TpPaHCMITEp 3 aKTUBHOTO CTaHy B MACHBHUI, TOOTO MepeaaBad MOXKE TCHEpY-
BaTH JIOTIYHY ,,1”, moriunmii ,,0” ab0 3HAXOAUTHCH B TACHBHOMY CTaHi. B skuii
gac Ta B SKOMY TOPSIKY MepeaaBadi BY3JIiB OyIyTh OTPUMYBATH JOCTYI JO
IIMHU Y CTAHAAPTi HE 3a3HAUYCHO, II¢ MUTAHHS TOBUHHE BHPINIYBATHCh Ha Ka-
HaJbHOMY piBHI (OpraHizamis nocrymy 1o mmHE). Peanizaris inrepdeiicy mo-
BHHHA 320e3IEUNTH TPAIe3qaTHICTh O0JIAJHAHHS MPH KOPOTKOYACHUX KOJIi3i-
sx (Ko JBa TiepeaBadi 3aiiMaroTh OJHOYACHO IIHHY), IO, JO Pedi, TEX He
OIMMCAHO B CTAHIAPTI.

VY cranmapti Ha iHTepdeiic RS-485 He ommcaHO BHMOT O CepeIOBHINA
TepelaBaHHs JaHuX. Alle HalgacTime BUKOPUCTOBYETHCS JBOIPOBIIHA CXeMa
nepenadi gaHux Ha QismuaOMYy piBHi. Lle, HanpukIax, Moxe OyTH eKpaHOBaHA
ckpydeHa mapa. [lepemaBad Ta mpuitMad KOXKHOTO BY3Ja IiIKITIOYAETHCS JO
€JIMHOI TIIMHHA, TOOTO KOHTAKT «A» KOXXHOTO TIepeiaBaya Ta KOHTaKT «A’» Ko-
JKHOTO TIpHiiMaYa i AKITI0Yar0ThCS 10 3aralibHOI JIiHIT «A», TAK caMO i KOHTAaK-
TH «B» Ta «B’» miakmrogaroThes 10 JiHil «B». TakuM 9MHOM, KON MepeaaBad
OJHOTO By3Ja IIepesiae MOCHiIOBHICTh OiTiB, BCI mpuiiMadi iHIMX BY3JIB iX
npuiiMatoTe. Takum umHOM, B iHTepdelici RS-485 peanizoBaHo miBmymiexc-
HUH pexkuM O0OMiHY, TOOTO cCHCcTeMa JO3BOJISE B OJJTH MOMEHT 4acy BY3IIy Iie-
penaBaty iH(OPMAILio, a B IHIINH NPUHMATH.

BiToBa mBHIKICTF BUOMPAETHCS 3aJICKHO BiJ CyMapHOI MOBXKHHHU JIiHII,
XapaKTEePHUCTHK Kabelro, i, SIK PaBWIO, HABOTUTHCS B JOKYMEHTAIIIi 10 o0ma-
HaHHS.

[Mpr BUCOKHX MIBHIKOCTSAX i MPU 3HAYHUX BiACTaHIX HEOOXiTHO BHUPI-
AT TPOOJIeMy BIAOUTTS CUTHAITYy HA KIHIUIX JIiHII. 3 Kypcy eleKTpOTEeXHIKH
BiJIOMO, III0 OCHOBOIO ISl MiHIMIi3aIlil BIAOUTTS € BUKOPHUCTaHHS Y3TOIKYBa-
JHHAUX PE3UCTOPIB 3 HOMiHANIAMH, SKi BIIIIOBIAaI0Th XBUIILOBOMY OIMOPY Kade-
0. SIK mpaBMIIO, Y MPOMHUCIIOBIX MEpeXaxX BUKOPHUCTOBYIOTH Kabenb 3 Xapak-
TepucTryHUM imMmenancoM 120 Om, ToMy Ha 000X KiHIISX IIUHA MiXK JIHISIMHI
«A» i «B» MmaKIIOYeHNH y3roLKyBaIbHAM pesuctop Ry (TepMinarop) 3 Bimmo-
BiJTHIIM OITOPOM. 3ayBasKUMO, IO IIe MOTPIOHO pOOWTH JIMIIe Ha KiHICBUX BY-
37aX IIUHM, aJie HA HEBEJHMKHUX BIJCTAHIX TA HEBEIUKUX HIBHIKOCTAX TEPMi-
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HaJIHUH pe3ncTop He motpideH. Ha puc. 2.6 mokazaHa cxema €IeKTPUYHHX
3’€/IHaHb IPUCTPOIB BiJIIOBITHO CTAaHAAPTY Ha iHTepdeiic RS-485.

Bigzaaunmo, mo cramapt Ha iHTepdeiic RS-485 Takox He onmcye TUIN
3’€IHYyBadiB. [CTOPHMYHO CKIIaJIOCh, IO MiAKIIOUCHHS BY3JIIB A0 JiHIHA 3B’ 3Ky
3IIHCHIOETHCS 32 JOTIOMOTOI0 TBUHTOBOTO 3’€IHAHHS, 1HOJI BUKOPHCTOBYIOTh
OpYKHHHI 3’€HyBadi, siki Buposaamia kommanis WAGO (Himeuuunna). Takox
BHUKOPHCTOBYIOTH 3’€HyBadi Triry DB-9. B octanHpoMy Bunanaky niHii «A» i
«B» miakarouarors BiamoBigHo 10 kKoHTakTiB Ne 8 Ta Ne 3. Ha ximeMHuX KoI10-
JIKax JESKUX TMPUCTPOIB JiHiT «A» i «B» mozHagaroTs BigmosigHo «RXD/TXD-
N» ta «RXD/TXD-P».

2.4.3. Iopisnanns xapaxmepucmuk cmandapmis na inmepgeiic RSITIA-
232 ma RSITIA-485

[Mincymyroun HaBenene B nmyHkTax 2.4.1 ma 2.4.2, MoxHa CKJIaCTH TOpi-
BHSUIbHY Tabnuiio (auB. Tabm. 2.3).

2.4.4. [Ipunyun Oii nepemeoproeayie nociioosHux iHmepgelicie

Po3po06ieHHs 117101 HU3KH MOCTITOBHIX MPOMHUCIIOBUX CTaHAAPTIB 3yMO-
BIJIO HEOOXIAHICTH CTBOPEHHS MPHUCTPOIB, sIKi O 3a0€3MeUrIn CyMiCHICTh CTa-
pHUX TpHUCTPOiB 3 HOBUMU. Lle B mepury uepry meperBoproBadi iHTEpQenciB 3
RS-232 B RS-485. lns koH(DIrypyBaHHS Ta HaJIaroKyBaHHS IPHCTPOIB 3 iH-
Tepdericom RS-485 moxna BukoprucToByBaTH 3BHUainuii [1K, ane ne Hespyd-
HO B YMOBaX HiIPHEMCTBA.

B Takux BuMagkax BHKOPHCTOBYIOTH CIIEIiajIbHO 3aXHWIIEHI BiJl MOTparm-
JISTHHS BOJM Ta IIHITy TIporpaMaTopu Ha 6asi laptop 3 BcraHoBieHHM crieriaib-
HuM I13 abo 3Bu4aiiHi HOyTOYKH. Ane Ha el Jac CKiIajach TEHICHIIS MI0/0
3aMillIeHHs] B HOYTOyKax craHgapTHOro iHrepgeiicy RS-232 Ha iHTepdeiic
USB (Universal Serial Bus — yuiBepcanpha mociifoBaa muHa). Tomy e iH-
Tepdeiic BupoOHUKN cTamm BukopucToByBaTH B I1JIK, omeparopcbkux mame-
msx (OIT), Moxymsix 360py AaHHX TOMIO AJISL IXHBOTO MPOrPaMyBaHHS Ta KOH-
¢birypyBanss. B Takomy Bunaaky ISl 3’€IHAHHS MPUCTPOIB 3 HOYTOYKOM I10-
Tpiben I1I 3 USB B RS-485.

3acrocyBanss I1I Moxe Takox 3a0e3MeunTr 301TBIICHHS TOBKUHHA JTiHI{
3B’S3Ky, sfKa 3’€qHYE JIBa MPHUCTpoi 3 iHTepdeiicom RS-232. Tumoma O6mok-
cxema Il mokaszana Ha puc. 2.7.
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Tabmuns 2.3 — [NopiBHsibHa Tabmuns ctanpaptiB RS-232 Ta RS-485

Crannapt intepdeiicy

Hapaverp RS-232 RS-485
Pexxum podotu Hecumerpruunnii | CumerpudHuii
(mutepeHIiaTbHM)
Makc. kinbkicts [TP]] 111PA, 1 ITPM 32 TP, 32 ITIPM
ta [IPM (Ha OITMH CETMEHT
Mepexi)
JosxuHa JiHii 38”s3Ky, M | 15 1200
Maxkc. mBUAKICTh 20 x06it/c 10 M6it/c
TIepeTaBaHHs TaHUX
Makc. cund. Harpyra, B | £25 +12 o -7
Bux. curnan I1P/], B
MiH. | 5 +15
Makc. | £25 6B
Bux. onip ITP/1, Om >3 Om 60 Om
Bxin. omip TTPM, Om 3-7 xOm >12 kOm
Uyrmusicts [IPM, B +3B +200MB
DTE converter DTE
D A
X L 1237 232 485 B@ RxD
CPU CPU
Al
RX 232 Q @l 485 1 XD
GND_—- — GND B

Pucynok 2.7 — TunoBa 6rok-cxema Il RS-232/RS-485

Tunosumu napamerpamu I tumry RS-232/RS-485 e rtaxi:

"  MBUAKICT Tepenadi maHux a0 1 Moit/c;

* nepemudHuil Bubip npuctpois DCE/DTE;
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" [IepeTBOPEHHS BCIX CUTHAJIB JaHWX 1 YIIpaBIiHHS,
® HasSBHICTh CBITJIOAIOMAIB JUIS BiTOOpa’KeHHs CTAaTyCy NPHUCTPOIB i cHr-
HAJIB,

® KHMBJICHHS BiJl JUKEpena 3MiHHOTO CTpyMY;

®  eJIEKTPUYHE PO3JiJICHHS 1HTep(EHCiB mepeTBOpIOBaYa;

® BHUKOPHCTaHHS PI3HOMAaHITHHX 3’€IHYyBadiB 3 00Ky RS-232 Ta rBunTO-

BHX Kpimiens 3 6oky RS-485.

Jlist 3a0e3nedeHHs CyMiCHOCTI CTaHIapTiB BUPOOHWKH IIPOTIOHYIOTH Pi3Hi
koHBepTepu iHTepdeiiciB: RS-232/RS-485, USB/RS-485 Tomro. Ockinbku I11
TIpaIfoloTh Ha (izmaHoMy piBHI Mozeni OSl, To moTpiOHO 3ynuHUTHCS Ha JeTa-
JX amapaTHOl cymicHocTi. Kpim Toro, icHye e ofHa mpobiema — I1e MOpsI0K
JIOCTYITy 10 JIiHil Ta pi3HUN THI 3’€aHanb iHTepdeticiB. [lepenaaui RS-485 mo-
BHHHI TiITPIMYBATH MOXITUBICTh BiIKITFOYCHHS BIJ JIiHIi 3B’ 3Ky, SKIIO 1HINH
By30JI poOuTh nepenady. Taknm urHOM B 111 moBuHHO OyTH 3a0€31edeHo nepe-
KJIFOUEeHHSI repeaBada 3 00oky RS-232 B aktuBHMIT a00 nacuBHMI cTaH. OCKilb-
ku B iHTepdeiici RS-232 Take He mepenbadeHo, BUPOOHUKH KOHBEPTEPIB BUKO-
PHCTOBYIOTH pi3Hi ciocodw. Lle BukopucTanns yrnpasisttounx JaiHid RTS Ta DTR
iHTepdeiicy RS-232 mns ympasmiaas nmotokom nanux B I1I. Takoxkx moxmusa
aBTOMaTH4Ha pobota I1I, sika BUKOPHCTOBYE CHTHAIN JaHMX 3 MPHAMAIBLHOTO
Oydepa. MoxmBe yrpaBiniHHS IOTOKOM JaHUX 3 00Ky iHTepdeiicy RS-485, ane
11€ TPAIIIOE JINIIE B PEKHMMI «TOYKA-TOUKA».

Ha puc. 2.8 mokazana tunosa cxema 3’eqaanss npuctpoiB DTE ta DCE

3 pi3HUMH iHTEpeiicamu.

i
232/485

DTE
(PLC)

DTE
(PC)

lo]>]
o[ >]

[olwln]

[alwln]

Pucynok 2.8 — Tumosa 610ok-cxema I1I RS-232/RS-485

Y npomuciioBHX Mepexax, mopsaz i3zacrocyBaHHsM RS-232 ta RS-485,
nommproeThest 3acrocyBanust mmHU USB B TIJIK Ta OIL. IIpoTe me noku e
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MOXJIHBE 11 00MiHY KoHQirypyBauns pecypciB [1IJIK a6o OII. Ile niBmymie-
KCHa, CHHXpOHHa KOMYHIKalliilHa [IMHa 3 4YITKOIO i€papxi€o ToJo-
BHUH/TI ATIOPSIKOBAaHUH NPUCTPIi 3 TpUBaNICTIO MakeTa 1 Mc. 3aCTOCOBYETHCS
kox NRZi (mus. puc. 1.12).

2.5. TlpakTyHa peajizanis o0MiHy JaHMMH dYepe3 MOCJTiIOBHI iH-
Tepdeiicu

Jlyist 3aKpilyieHHsT TEOPETHYHMX 3HaHb IPO MOOYNOBY Ta NMPUHLIMIN BHU-
KOpHCTaHHS ITOCHIIJOBHUX iHTEep(dElCiB B JaHOMY PO3/ijii 3alpONOHOBaHO BU-
KOHAaTH KOMII'IOTepHHH NMpakTHKyM. CyTHICTh NpPaKkTHKyMy IOJSITA€ B OTpPHU-
MaHHI NPAaKTUYHUX HABHYOK HaJAIITYBaHHS amapaTHO-IPOrPaMHUX 3acoOiB,
3a JIOTIOMOTOI0 SIKMX pealli3oBaH0 OOMiH IO ITOCIiOBHUX iHTepdeiicax RS-232
ta RS-485.

2.5.1. Bzaemoois 08ox komn tomepie uepes inmepgetic RS-232

OTxe, mis pearmizarii oOMiHy 1o iHTepdeiicy RS-232 BUKOPHCTOBYETHCS
JIBa KOMIT I0TEpH, sIKi 3’€HaHI «HYIbMOAEMHNM» KabemeM. MoXXIHBe 3acTo-
CyBaHHS K IIOBHOT'O, TaK i MiHIM&JIBHOTO «HYJIbMOIEMHOr0» Kabemro. Cxemy
3’€THAHHS KOMII OTEPiB HAaBEJEHO HA pHUC. 2.2, a CXEMY HYJIbMOJIEMHOT0»
kabexro — Ha puc. 2.9.

Rx Rx

TX Tx
GND

DB9-F
®©OO%‘O@@
/ESEEN
DB9-F

Pucynok 2.9 — Cxema «HyIbMOJEMHOT0» Kabelto

VYV Tabn. 2.4 HaBeneHO BapiaHTH Halaro/KyBaHb 3’€IHAHb, IOMAPHO
3’ennanux 1K, Ta ¢opmar xazapis, 110 MepeAalOTHCS B ITOBITOMIICHHI. Y BiKHI
Halaro[pKyBaHus iHrepgeiicy COM-nopTiB anst Bcix map intepdeiicie RS-
232 BCTaHOBITH OTHAKOBI MIBUAKICTH Ta PopMaT Kajpy, IO MepeaacThCs.

V Tabin. 2.5 Bkazano 3mict noBizomiens B ASCII- ta B HEX-xoni, siknmu
oyayts oominroBaruck IK. Tabmwurs 3 ASClI-komamu cuMBoitiB HaBeneHa B [6].
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Tabmms 2.4 — [lapamerpu HanaropkyBaHHs iHtepgeiicy COM-miopris [TK

[Mapamerpu Po6oui mics (ITK)

inrepeticy S1-S2 [ S3-54 | S5-56 | S7-S8 | S9-S10
IIBunkicts, 6it/C 9600 9600 9600 9600 9600
Kinbxicts 6iTiB y kanpi | 8 8 8 7 7
IMapurer Hemae | map. Hemap. | map. Herap.
KinpkicTh cTOI-0ITIB 1 1 1 2 2

Jua  peamizamii  oOMiHy  JaHMMH ~ 3aCTOCOBYEThCS — Iporpama
HyperTerminal, sixka BOynoBana y craHIapTHUI HaOlp KOMYHIKAIiHHUX yTAIIT
OC Windows XP/2000/ME. Takox st ckanyBauuss COM-1mopTiB i Bimmpas-
JICHHsI TIOBIJIOMJIEHb BHKOPHCTOBYETbCS TNpHKiIanHa mnporpama COM Port
Toolkit, sxa € OGE3KOMITOBHOI 1 [OCTYIIHA JUIi CKAa4yBaHHS 3 CalTy
HTTP://www.compt.ru.

Tabmums 2.5 — 3micT moBigoMIIEHSD, 0 HaacHiIaoTh [1TK

dopmar Poboui micus (I1K) |
S1-S2 | S3-54 S5++56 S7-S8 | S9+S10
ASCII ( ) : + ,
HEX 28 29 2A 2B 2C

[Micnsa migxTroueHHs Kabemro 10 MOPTIB Ta BMUKAHHS KOMIT FOTEPiB He-
o0xinnHo 3amyctutu mporpamy HyperTerminal. ami, 3a momomMororn MeHro
[porpaMu, MOTPiGHO CTBOPUTH HOBE miaKmoucHHs (Ha puc. 2.10 — me mig-
KioueHns 3 Ha3Boo «COM10») 3a Bkazanmmu B Tabiu. 2.5 mapamerpamu iH-
tepdeiicy o COM-nopry (Hanpukia, e mopt Ne 10). daui, micns 3aificHeH-
HS IAKIIIOUSHHS 110 Yep3i nepenasaiTe mosigomieHus Bix ognoro [1K ixmo-
Mmy. Ilpu npomy 3a ymoBuanusMm Ha [IK-BianpaBHUKY B psiAKYy BBEICHHS IO-
BiIOMJICHHS HE BimoOpaxkatuMeThes. 11[06 GaunTu pe3ynapTaT BBEICHHS CHM-
BOJIiB, HEOOXiJHO BUCTaBUTH MO3HAYKY B OCHOBHHX BJIIACTHBOCTSX 3’ €JIHAHHS,
depe3 BKIaAKy Setting B HamamTyBaHHIX CHMBOJIBHOTO OOMiHY, SIK ¢ TIOKa3a-
Ho Ha puc. 2.10.

OkpiM CHMBOIBHEX ITOBimoMIIeHb, uepe3 HyperTerminal moxwra Bimmpa-
BJIATH Ta OTpUMYBATH (aitnu. s mporo B MeHr0 MIBUAKOTO gocTymy Transfer
B HyperTerminal e komaunmu Send File i Receive File.
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[t BignpasieHHst Qaiiry cTBOpITH B TEKCTOBOMY PENAKTOPi «broKHOmM»
¢aiin 3 KOPOTKMM IIOBiOMJIGHHSM BJIacHOro 3micry. [lami BimmpaBTe cBid
¢aiir ma [TK-aboreHT, T00TO criovatky Bix omnoro I1K Ha iHmMH, MOTIM iH-
i ¢aiin — Ha3al.

Okpim yrimare HyperTerminal, icHyrots Ginbln 3pydHi mporpamu, siki €
MIPUKJIATHIMH T2 TPOIOHYIOTHCS PI3HUMH PO3POOHUKAMH MPOTPaMHOro 3a0e3-
neyennst. Hanpuxian, st po6otn 3 COM-TIopToM € paHile 3rajiana nporpama
COM Port Toolkit, sika BifBHO PO3MOBCIODKYETHCS, ajle Mae OOMEKCHHS y BH-
KOpHCTaHHI.

3ayBaxxnmo, 1m0 3 ogauM COM-TIOpTOM HE MOXKYTh OZHOYACHO TpaIioBa-
TH ABi i OUtsime mporpamu (3a pIAKICHMM BHUKIIOYEHHSM — L€ IIporpaMa
ComRead, ame moOTpiOHO BHKOPHCTATH CHEIlialbHUI Kabeiab Ta 3’€qHyBay-
posramyxysau). Tomy mepen 3amyckom mporpamu COM Port Toolkit
000B’SI3KOBO 3aKpHiiTe Bci mporpamd, siki Maimu goctyn po COM-nopry. B
JIaHOMY BHIAJKy Iie crocyerbes yrimuta HyperTerminal. Omxke, micist Buko-
HaHHS 3aBJaHHS BigKmowiTecs Bix COM-mopTy Ta 3aKkpuidTe Hporpamy
HyperTerminal.

7 com10 - HyperTerminal =8 =
File Edit View Call Transfer Help
0w 55 0B Cooficrsa: com10 ? =
Connect To | Settings |
Function, amow, and ot keys act as ASCI Setup D |
@ Teminal keys % Windows keys
“ﬁE'LSme--.....-.....
Backspace key sends [T] Sendline ends with line feeds ~ *#,
@ Ci+H @ Del @ Cti+H. Space. Crl+H Plele, [9] Echotyped characters locally ‘."
LT . ="
F— ol b L e
ANSIW -H Teminal Setup... Character delay: 0 miliseconds

Telnet teminal 1D V1100 ASCII Receiving

Backseroll bufferfines: 500 [ Append line feeds to incoming fine ends
7] Ferce incoming data to 74i ASCII

[¥] Wrap lines that exceed terminal width

[] Play sound when connecting or disconnecting

ASCI Setup 3
Cance
| o) [Comes || |
Disconnected ANSIW 9600 8-N-1 Y s NUM  © P

Pucynoxk 2.10 — BikHo HanaropKyBanHs nporpamu HyperTerminal
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BukoprcToBYI0YH MEHIO HIBHAKOTO 3aIlyCKY, 3HAWITh Ta 3aIlyCTiTh IPO-
rpamy COM Port Toolkit Ha 060x TTK, siKi 3’€1HaHI «HYTBEMOIEMHUM» KabeIeM.
Hai crBopite Ta modymyiite 3’equanns (npodins) 3 COM-mioprom. st cBOro
npoiTo BIATIOBIIHO A0 TaONWI CTBOPITH MOBIIOMIICHHS y BOYZOBaHOMY B
nporpamy 6nokHoTi. [1o uep3i nepecunaiire nosizomieHHs Bij oxuoro ITK no
IHIIOTO Ta criocTepiraiire pe3ynbTaTH NepecHIaHHs B iH(GOpMaIiHHOMY MOJ.
Ile Oynyrs moBigmomnenns B HEX- abo ASCII- ¢opmarti Ta yac npuxoxy mno-
B1IOMJIEHHS.

Jlisi oTpuMaHHS TOPIBHSUIBHMX OIIHOK Yacy ITepefadi MOBiIOMIICHb B
pisaux dopmarax (HEX ta ASCII) HeoOXiqHO CIOYATKY BiANPaBUTH I STh
moBimoMienb Bin ogaoro [IK mo inmoro IK. Ipu mpomy motpibHO 3adikcy-
BaTH Yac Iiepeiadi moBiIOMIICHHS B MidicekyHnax. [loTiM HeoOXiqHO BiAmpa-
BUTH iHIIIE TTOBiOMIIEHHA Ha3aa, ToOTO Bix mpyroro 1K mo mepmoro i Tex
3adikcyBatn yac mepenadi. Ilpu omHakoBux HamaromxeHHsXx COM-TIOPTIB Ta
OJJHAKOBiHM KIIBKOCTI CHMBOIIIB CepenHiil yac mpsMoi i 3BOPOTHOI mepenadi
TIOBHUHEH 30iraTucs.

PosrnssHemMo mepenady moBimomiieHHs, Hanpuknax nepemady ASCII-
cUMBOTY «=». Skmio meif cumBon nepenaBat B pexxumi HEX, To mporpama
BKa)XK€ HAa HEMOXIIMBICTH Teperadi MOMIOHOTO CHMBONY, OCKimbku y HEX-
¢dopmaTi gomyctumumH € nuiie 16 cumBodmis: mudpu Bix 0 1o 9 Ta 6yxBu sa-
tuHCBbKOTO andasity A, B, C, D, E i F. [IpoTte cumBOa «=» MOXHA TIepeaaTd y
HEX-dopmarti, BukopucroBytoun oro ASCll-kon. V mpomy Bunaaxy e Oyne
mocmika 1Box HEX-cumBomiB «3 D». TIpore, sxmo mepegatu cumBoin «3 D»
B psnKoBOMY (OpMaTi, TO Ha MPUHAMalbHIA CTOpOHI Oyne oTprMaHa KoMOiHa-
mist «33 44». Kpim toro, Bim3Haummo, mo nepenaga HEX-cumBonis y HEX-
¢dbopMaTi MOXIMBA TIJBbKH, SIKIIO ITEPENAETHCS ABA CHMBOJIH. PO3risHyTHIA
BUINE TPHKJIAJ Mepesadi CHMBONY «=» BKa3zye Ha HEOOXiJHICTh BU3HAYCHHS
YMOB Ilepenadi JaHuX, TOOTO pexuMy Ta (opMary repemadi JaHux. Takox
HeoOxinHo BpaxoByBaTH, 1m0 B ASCII-pexxumi BUKOPHCTOBYIOTBCS CITY>KOOBI
cumBoin «CR» (moBepHenns kaperku) ta «LF» (mepexnan psiaka). YV cBoro
4epry, UM CHUMBoJaM BiAmoBinaroTe Taki HEX-komu: «0D» i «OA», mo Big-
noBinae aBiikoBomy koxy: «0001101» i «0001010» abo necaTkoBOMY KOXY
— «13» 1 «10».
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OTxe, micist OTpUMAaHHS CepeiHiX OLIHOK Yacy mepenadi modymyiire aia-
rpamy CTaHy JIiHii 3B’SI3Ky IpH BiIpaBui MOBiJoMIIeHHS B MaciuTabi 10 MM =
1/9600. laui, Ha mpHiAMaIbHIN CTOPOHI 3MiHITh IIBUKICTE Mepeaadi TaHuX Ha
19 200 6it/c Ta moBTopiTh Aii. CriocTepiraiiTe yac NMpUXoay MOBiIOMIICHHS 1
npuiHATI cumBony. [lopiBHANTE oTpuMaHni pe3ynbraTH. BoueBuip, mo oxHa-
KOBE HAJIarOJDKEHHS IIBUJIKOCTI IepeJaBaHHs AaHUX Ta HapaMeTpiB Kaapy 3
000X OOKIB JiHIT 3B’S3KY € Ay’KE€ BaKIMBUMU YUHHUKAMH, TIPO SIKi TOBOPHIIOCH
y MepIIOMY PO3ILTi.

2.5.2. Bzaemoois npucmpois yepes inmepghetic RS-485

Jlani HaBezZieHI OCHOBHI MOMEHTH, Ha sIKi HEOOXiIHO 3BEpHYTH yBary IpH
pobori 3 mopramu iHTepdeiicy RS-485 Ha mpukmaai BUKOPUCTaHHS KOHTPOJIEpa
TIJIK150 BupoOuuTBa Kommanii «BO OBEH» (http://www.owen.ua).

Jlisl HammcaHHS MPOTrpaMu KOpPHCTyBada HEOOXiZTHO MaTh SIK MiHIMyM

3arajbHE YSBICHHS NP0 NPUHOUIHM pPoOOTH KoHTposepa 3 COM-miopToMm.
Hepr wixk TJIK moune npuiimat ab0 MOCHIATH MAKETH HEOOXITHO BiTKPUTH
Ta HaJIAITYBaTH NMOTPiOHMI mopT. Bubip Ta HasaropkeHHs apaMeTpiB HOpTY
BH3HayaeThesl amnapatHoro crpykryporo ITJIK. Buxomsum 3 Toro, mo IUIK
OBEH He MaroTh olepaliiHoi CHCTeMH, a AiIOTh IMiJ] YIPaBIiHHSIM CHCTEMH
BHUKOHAHHS, aJipeca MOPTiB B KOHTPOJIEPi MO3HAYA€ETHCS Uepe3 HOro BKa3iBHHUK.
VY noxymenranii Ha [1JIK MoXHa OTpHMaTH ITOCHIaHHS Ha TIOPTH HOTO iHTEp-
¢eticis. Tak, B [IJIK150 € naBa mocigosuux moptu: RS-232Debug Ta RS-485.
i moptu MaroTh BixnoBimHi agpecu: «4» ta «0». IIporpaMyBaHHSI KOHTpOJIE-
piB OBEH 3gificHioeThest B cepenoBumi CoDeSys V2, sike MoykHa G€3KOIITOB-
HO 3aBaHTAXUTH 3 caiity http://www.owen.ua .

Besmocepennst poboTa 3 MOPTOM — BIAKPHUTTS, 3aKPUTTS, HAJIArOMKECHHS,
YUTaHHS Ta 3aIUC peali3ylThes depe3 Gibmioreky SysLibCom.lib. icns Bin-
KPHUTTA Ta HAIAMITYBAHHS MOPTY KOHTPOJIED aBTOMATHYHO TOYMHAE CIyXaTH
iHTepdeiic 1 30upaTtn indopmaniro y Bxigauii 6ydep. Posmip Oydepa crano-
BuTh ~1.5 KO, ToMy SIKIII0 KOHTpOJIEp TOBTHA Yac HE MPOUYUTYBAB iHPOpMAIIif0
1 mpu pOMy 1opT OyB BiIKpUTHIA, HEOOXITHO MEPiIOJMYHO OOHYISATH BXIiAHUH
Oypep. 3pobutm 1Le MOXKHA, BUKIMKAIOYM (YHKLIIO YUTAHHA MOPTY
SysComRead, 1o Tux mip, MOKH 115 PYHKIIiSA He OBEPTATHME HYJIbOBE 3HAUCH-
Hs. [licns mporo Mo’kHa MOYMHATH POOOTY 3 MPUCTPOSIMH.
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Hacamnepen xonTponep nmoBuHeH chopMyBaTH HEOOX1IHY KOMaHAY, SIKY
noTpibHO mmociaty B opT. [licist ¢popMyBaHHs KoMaHIM i1 MOXKHA OCHIATH B
nopt. 3poburty 11e MOXxHa, BukopructoByroun ¢yHkmiro SysComWrite. Ha Bxo-
It i€l PyHKIIT TOAa€THCS MacHB OalT Ta KUTbKICTh HEOOX1THUX JIIS Tepeaadi
6aiitiB. ITicns ycninHoi BiqnpaBKu (QyHKIISI TOBEPHE KUTBKICTh BiIIPaBICHAX
6aiitiB. [licis BiAnpaBKK KOMaHIM KOHTPOJIEP HEOOXITHO MEPEBECTH B PEKUM
YUTaHHS MOPTY. BiAnoBingp Bix mpUCTpOIO MOXe NMPUHTH HE Biapasy, a 3 J1e-
SIKOIO 3aTpuMKor0. I1oB’s13aHO 1e 3 ABOMa pedaMu. Io-Tepiie, IPHCTPOIO He-
00XiTHO OTPUMATH KOMaHAY, OOPOOUTH Ta IiIrOTYBaTH BiAIOBiIh, HA IIE, SIK
MIPABWJIO, BUTPAYAETHCSI HE3HAYHHWN dYac, MO-Apyre, B OLIBIIOCTI MPUCTPOIB
OpraHi30BaHO 3aTPUMKH BIINOBiMi, IS peaiizamii TaiiMayTiB. SIKimo B mpu-
CTpOI IPaBWJILHO HAJALITOBAHI MEPEXHI MapaMeTpH 1 JTiHis 3B 3Ky 3axXHIICHa
BiJl TIEPEIIKO/, TO BIAMIOBIh BiJl MPUCTPOIO TPHIiE 3 HEBEIUKOIO 3aTPUMKOIO,
SIK TIpaBWIIO, 11 He Oinbime 50 Mc. SIKio JiHist 3B’ 3Ky moraHa ado mepiogndHo
OyBaroTh BENUKi NEPEIIKOH, SKi MOPYHIYIOTh OOMiH, TO HEOOXiZHO BBECTH
TaiftMep OYiKyBaHHS BiIIOBifi, 00 KOHTPOJEp HE YeKaB BiMMOBIIL 0 OE3Ki-
HEYHOCTI, a TOCIaB HOBHH 3amMT. SIKIIO MEpemKoay MpoXoaiTh 4acTo, TO
MOJKHA OpraHi3yBaTH JICKiTbKA IOBTOPHUX 3aIUTIB OMHIET 1 Ti€l K KOMaHIH.

[Micnsa mocunannas komMauau HeoOxigHo niepeBectr [1JIK B peskum unraH-
HSI TOPTY, JUTA MIpUfOMY Biamosizi. Pooutskes e ¢pynkmiero SysComRead. Iix
Jac HaJXOPKSHHS TaHWX y BXIAHUHA Oydep, s QpyHKmis ix 3BiaTH O6epe i mepe-
Jae y BXimHUH MacuB. IIpu mpoMy QYHKISI TTOBEpTa€ KiJIBKICTh NMPUHHATHX
GaiiTiB. [Hdopmariro, 1m0 npuiMaeThCs, MOXKHA aHai3yBaTH Biapa3y abo 30u-
partu B Outbiumii 6ydep (To6TO CKiIeIOBaTH Kaap), 1 Aaii oOpoBIIsTH MOBHICTIO
MPUAHSTY BiAIOBIIb.

Ockinpku I1IK He MmaroTe BOymoBaHoro intepdeiicy RS-485, to mms
38’s3ky 3 IIJIK 3actocoByrotecs Il RS-232/RS-485 a6o USB/RS-485. B
ocranHpomy Bumaaky B OC Windows 3a momomororno apaiiBepa eMyIIOETHCS
BipryansHuid COM-TIOpT, 3 IKUM MOXYTh 0€3 0OMEXeHb MpaLoBaTH YTUIIiTa
HyperTerminal a6o mporpama COM Port Toolkit.

Homep Ta mapamerpu BipTyansHoro COM-nopTy BH3HAYalOThCS 3a JI0-
TIOMOT'0I0 KOMaHAN «Ynpaenenue», MO BUKINKAETHCS Yepe3 KOHTEKCTHE MEHIO
13 cIUCKy 3 iM’siM «Komnsromep»
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Cxemu 3’eqnanns I1K ta ITJIK 3a nonomororo aBromarnynux 11 RS-
232/RS-485 ta USB/RS-485 naBeneHo BimmosinHo Ha puc. 2.11 a ta 6. 1li me-
peTBOpIOBaYl HacamIiepes 3IMCHIOIOTh (YHKIHIO Y3TOKEHHS EIEKTPHYHUX
napaMmeTpiB BkazaHux iHTepdeiiciB. KpiMm Toro, BoHM 3a0e3medyrors y3ro-
JOKEHHS! poOOTH TiepeiaBadiB Ta IpUHMadiB MiJ] yac OOMiHY TaHUMH.

PLC PC
2 CONVERTER | ——-N{ Z
g KN R4 A Rs-a85/Rs232 N |_|R3'232 A3
e (@)

a)

PLC PC
S conVERTER |[/—\| o | 2
N2 )| rs-assiuse N—2] 3 | £3
& - >0

0)

Pucynox 2.11 — Cxemu 3’ ennanns [1JIK Ta I1K 3a qomomororo I11

VY T1abn. 2.6 HaBenmeno BapiaHTh HamamryBaHb 3’emHaHp [IJIK i1 IIK Ta
(dopmMaT KaapiB, IO MepefaloThes. Y BiKHI HaNamTyBaHHS iHTepdelicy COM-
nopTiB st Beix map intepdeticis RS-232 (TIK) ta RS-485 (IIJIK) BcraHoBiTH
OJHAKOBY IIBHIKICTh Ta (opmar Kaapy. Y Tabi. 2.7 3ampornoHOBAaHO 3MiCT
nioBitomiieHb i BianpasieHas Bix [IJIK go ITK B ASClI-xomi.

Jlist yripaBmiiHHS nocnigoBHAM noptoM RS-485 i BinnpaneHns o-
BigomJieHb 3 Ooky /1/IK150 HeoOXimHO BHKOPHCTaTH HPOEKT 3 MPOrpamMoio
KOpHCTyBaua, sika CTBOpeHa B cepenoBuini CoDeSys (CckopodeHHS Bix
Controllers Development System, sike po3po6iero kommaniero 3S — Smart Soft-
ware Solutions GmbH i3 Himeuunsw, https://www.codesys.com, http://www.3S-
software.com) [8, 9, 10, 11] na moBi ST. Y nporpami BUKOPHCTOBYETHCS CHC-

TemHa Gibmioreka SysLibCom.lib, sixka Bxomuts 10 cepemosumia CoDeSys. V
KOMIT'YOTEPHOMY TIPaKTHKyMi MPOIOHYETHCS BHKOPHCTATH TOTOBHM TIPOEKT,
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SIKMH HEOOXiJJTHO CKOPEKTYBAaTH BiJIOBIIHO 10 3aBaaHHs. [IpoekT € HaB4aib-
HHUM 1 peaiizye pa3 B OJHy CEKYHJy BiJIIPABICHHS MOBIIOMJICHb y CHMBOJIBHO-
My pexumi niepenasannst ASClI-cumBonis. B [12, 13] naBeneno ocHoBu pabotu
B cepenosuii CoDeSys Ta npuHIunym peanizanii 0OMiHy JaHHMH 32 JIOTIOMOTOI0
TIOCITiTOBHUX iHTepdeliciB B koHTponepax OBEH.

Tabmums 2.6 — IMapamerpu HanamryBanHs iHTepdeiicy COM-mopTiB y
IK ta TVIK

[Mapamerpu Po6oui micus (TTK)

iHTepdeiicy S1,S2 [S3,54 |[S5S6 [S7,88 |S95S10
[BuakicTs, 6iT/C 9600 9600 9600 9600 9600
Kinbxicts 6iTiB y Kanpi | 8 8 8 7 7
[Mapurer HeMae | map. Hemap. | map. Hemap.
Kimekicts crom-6itiB | 1 1 1 2 2

Tabmums 2.7 — 3MiCT MOBITOMIICHHS IS BiATIPABICHHS

IIK | Texkcr HOBiIOMIIEHHS TIK Texcr 1MoB1HOMIEHHS

S1 The receive buffer is full S6 What is pressure

S2 Start the standby pump S7 What is the flow

S3 Communication parame- S8 What is the

ters temperature

S4 Set output bit S9 What type of
connection

S5 What is the time S10 | What type of
connection

Jla npuiiomy Ta anamizy nosigomiens Bix IIJIK B ITK 3acTocoByroTbes
yrunita HyperTerminal abo nporpama COM Port Toolkit, siki Bxe Bigomi Ta
pO3MIIsHYTI paHime y myHkTi 2.5.1.

2.6. BBeeHHSI B NPOTOKOJIH YNPABJiHHS MOTOKOM AAHUX

VY nonepeqHbOMY MiIpo3aiii OyI0 PO3TISHYTO MPHUKIAAN BUKOPUCTAHHS
TIOCIIIZIOBHAX 1HTEpQerciB 13 3acCTOCYBAaHHSM EIIEMEHTApHUX IIPOTOKOJIB
YIIpaBIIiHHS HOTOKOM JIaHMX, sIKi peanizoBani nporpamiuo B [IK Tta ITJIK. Ha-
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crpaB/ii MPOTOKOJN OOMiHY BHpIIIye 3HAYHO OiNbINY KUTBKICTH 3aBIaHb, HIX
IIPOCTE YIPABIIiHHSA TOTOKOM JaHuX. Hanpukiaz, 1e Taki MUTaHHs:
® {HILiIOBaHHS I10YATKY IIpoLecy OOMiHYy;
= (QopmyBaHHS Kaapy Ta HOro CHHXpOHI3allisl, BU3HAYCHHS MOYATKy Ta
KIiHIISA KaJpy;
®  yIpaBJiHHSA HOTOKOM JaHHX JUISl BUKJIIOYEHHS NEPEIIOBHEHHS BXi/IHO-
TO pericTpy mpuiimaya,
® ymnpaBiiHHA iHGOpMAaIiHHUMU JiHISIMH B MiBIYIDICKCHUX KaHaJax;
® KOHTPOJIb IIJIICHOCTI JaHNX Ta BUSBIICHHS TOMIJIOK;
®  CJIJKYBaHHS 32 9aCOM BiJl MOMEHTY BiATIPABJICHHS ITOBiIOMJIECHHS 10
MOMEHTY OTPUMAaHHSI ITiATBEPIKCHHS.
KiHIeBor0 MeTOI0 MPOCTHX MPOTOKOJIIB € MOJMIMIICHHS YMOB IlepeaBaH-
HS JIaHWX [UIIXOM BBEICHHS JIOJATKOBHX IPOLENyp, HANPHUKIAM, JOAABAHHS
3aTPUMOK MK CHMBOJIAMH, SIKI IIepeJafoThCsl, a00 3BOPOTHE MOCHIIAHHS OTpPH-
MaHHMX CHMBOIIB BiJ OfiepXKyBada jpkepeny. Halibinpmn mommpeHuMH croco-
6amu yrpaBiiHHs MOTOKOM manux € mpotokon XON/XOFF ta ETX/ACK.
IMporokon ynpaemniras notokom gaanx XON/XOFF ocHoBanmii Ha mepe-
JIaBaHHI JIBOX CHEIiaJIbHAX CHMBOJIIB Ta Nepeadadae HasBHICTD AYIIEKCHOTO
kaHay 3B s3Ky. 3a3Buuai, e cumBom ASClI-xomn DC1 mns XON Ta DC3
it XOFF. TlepenaBau Biampasisie AaHi, HIOKKM HE OTPHMAE BiJ| puiiMada CH-
mBon XOFF, mepemaua BiTHOBIIOETHCS, SKIIO IEpefaBad OTPUMYE CHMBOII
XON. TumoBum mpuknagom € Oydep 3BuuaiiHoro mpunrepa. [Ipudomy mms
PIBHOMIpPHOCTI TIpoIlecy IepeaBaHHs JaHWX MMOCHJIAHHS CHMBOJIB YIpaBIiH-
HS TIOTOKOM 3[IiIICHIOEThCS HE B MOMEHT ITIOBHOTO 3allOBHEHHS, a TOAI, KOIH
Oydep 3amopaeHuit Ha 70 %. BigmoBigHO CHMBOI T03BOITY TIepeAaBaHHS Bij-
MpaBJIAETHCS, KOMM IaM’siTh Oydepa 3amoBHeHa Ha 30 %. IHoxi BUHMKae Tpo-
Omema, SKIIO B TOTOII JAHWX 3YCTPIHETHCS OYIb-SIKUA CHMBOJ YIIPABIiHHS.
AJte 1ieii BUIIaI0K MOXKHA TTOTIEPEANTH 3200POHOIO0 BiZICHIIAHHS [KEPEIOM T10-
BiJIOMJICHHS 3 TAKMMH CHMBOJIAMH.
UYac peaxiii mepenaBada Ha 3MiHy CTaHy MpuiiMada TOPIBHIHO 3 amapat-
HHM TPOTOKOJIOM 30UIBIIYEThCS 338 PaXyYHOK 4Yacy repenadi CHMBOIY Ta 4acy
peaktii mporpaMu epeaapada Ha MPUHHATHE cuMBoI. [lepeBaroro mporpamHo-
TO MPOTOKONY € BiJICYTHICTHP HEOOXITHOCTI Tepefadi yHmpaBISTIOYNX CHTHAIIB
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iHTepdelicy — ToO0TO MiHIMANBHUN KaOenb sl TBOCTOPOHHBOTO OOMIHY Mae
nume Tpu apotd (puc. 2.9), HaBiTh Ge3 yIPABISIFOYHX IPOTIB HA MPHUCTPOSX.
HemomikoM, okpiM 4acoBHX 3ali3HEHb Ha HAsSBHOCTI JOMOMiXKHOrO Oydepa, €
CKJIQIHICTh peastizamii IYMJIeKCHOro peXXuMy oOMiHy, TOMY IO IPH 3BOPOTHIH
nepenadi JaHUX MOBUHHI BUIUIATHCS Ta OOpOONATHCS YIPABIISAIOYi CHMBOJIH,
10 0OMekye Hadip TO3BOJICHUX IS ITepeIaBaHHS CUMBOIIB.

V nporokoni ETX/ACK mist otpumanss 4eproBoro GaiTy mpuiimad Bif-
npasisie komauay ACK (ASClI-xom 06ey). ¥V BifmoBiae mepenaBad Bianpasisie
npuiiMady ofuH 0aiT a0 MaKeT IEBHOTO PO3MIpY.

Jin  mepenaBaHHS  (aiiiiB  BUKOPUCTOBYIOTH ITAKETHHIH IPOTOKOI
XMODEM. Lie npocTuii MPOTOKOJ IEepeAaBaHHS Ta O4iKyBaHHS aBTOMAaTHIHO-
ro 3anuTy moBTopHOi mepeaadi (ARQ). BUKOpHCTaHHS CHrHANTY MOBTOPHOTO
3aIUTy J03BOJISIE TIPH HAsIBHOCTI MOMWJIKH ab0 BiZICYTHOCTI IiATBEpPIKEHHS
MIPAaBUIIHOTO IPHHOMY ITaKeTa aBTOMAaTHYHO MOBTOPUTH BiANpaBIICHHS ITaKe-
Ty. ToOTO mepenaBau odiKye Bif ImpuiiMada JO3BiJ Ha MepeAavdy HACTYITHOTO
nakera (komanga ACK) a6o mosrop norounoro (komanna NAK). V oporokoni
XMODEM BukoprucTano moje gauux ¢ikcoBanoi nosxkuuu (128 Gaiiris). Ko-
HTPOJIbHA CyMa € apU(PMETHYHOIO CyMOIO po3MipoM onxuH Oait. ITomanbmmm
PO3BHTKOM JIaHOT'0 IPOTOKOTY € iporokont YMODEM ta ZMODEM.

2.7. Bzaemonisa DTE-npuctpois 3a nonomororo GSM-monemin

Jlia opranizanii 38°s3ky Mk DTE-pucTposiMut 3a onoMororo Tenexo-
MYHIKaI[HOTO OONaqHAHHS MIXXHAPOIHUMH CTaHaapramu [5] 3ampoBamkeHo
HHU3KY TEpMiHiB, SKi BH3HAYalOTh (PyHKIIOHAJIBHY HAJEXKHICTh KOXXKHOTO €Jre-
MEHTa CUCTEMH 3B 513Ky, a caMe:

1) ME (Mobile Equipment) — mo6inbHe 06maaHaHHS;

2) MS (Mobile Station) — mo6inbHa cTaHIis;

3) TA (Terminal Adapter) — xinueBuit npucTpiii-nepeTBOprOBady;

4) DCE (Data Communication Equipment) — kintese obnagHaHHs KaHa-

ny 38’s13Ky (3Buuaitauii a6o GSM-mozmeM, komyraTopy, xabu Ta KOHBEp-

TEepH) TS TIepeaBaHHs JaHuX.

CrocoBHO oprasi3arii 3B’ 3Ky 1Mo ApoToBux abo GSM-kananmax 3a momo-
MOT'OI0 MOJEMIB, MiJKIIOYCHHX J0 KEPYIUOro MPHCTPOI MO HOCITiJOBHOMY
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iHTepdeiicy, 10JaTKOBO BUKOPHCTOBYIOTh TEPMIHH JJIsl IO3HAUCHHS KiHIIEBHX
KEpYIOUHUX IPHUCTPOIB:

1) TE (Terminal Equipment) — xinueBe o6aHaHHS;

2) DTE (Data Terminal Equipment) — kiHueBe o6iafHaHHS LIS IEPETBO-

pennst indopmanii kopuctysaua (1K, poyrep, kacoBuii amapar, TepMiHa

POS roio) B qaHi 1151 epeaaBatHs o JIiHii 3B’ A3KY.

Icuye Takox nacuBHe KoMyHikamiiiHe obmamuanss. [le DSU/CSU (Data
Service Unit / Channel Service Unit) — mpuctpoi, siki 3acTOCOBYIOTH ist
3’€IHAHHSA JiHIH 3B’A3KYy, PO3TAIY)KCHHS CHTHANIB, a TaKOX 3 €JHYBadl UIs
I AKITFOUECHHS JT0 TIPUCTPOIB.

[Mix wac miaKMIOYEeHHST poyTepa KOPHCTyBaya JI0 MpoBaiaepa 3a J0moMOo-
roro TeneOHHMX JIiHIN 3B’S3Ky BiH HAIAIITOBYEThCS B sIKOcTi mpuctporo DTE,
npore poyrep nposaiinepa Oyne nmpuctpoem DCE. Pisanng y tomy, mo mnpu-
ctpiit DTE mae npaBo iHimitoBaTy ceanc 3B 513Ky, a npuctpii DCE numie cimyxae
JIHIIO.

st po6otn 3 GSM-MomeMamMu 3acTOCOBYIOTE A T-KoMaHau (Tepertik Ko-
many Hayes). Ileit Habip komanm OyB po3pobieHuii kommaniero Hayes y 1997
pomi mis Momema BiacHoi po3pobku «Smartmodem 300 baud». Lleit mepemik
KOMaHJ| BMIII[y€ HU3KY KOPOTKHX TEKCTOBHX ITOBIJIOMJICHB, SIKi 00’ €THYIOTHCS
Juist (hopMyBaHHS TIOBHUX onepamid. Hanpuknaz, rie HaOupaHHs TeneoHHOTO
HOMepa, MOYaTOK 3’ €JHAHHA a00 MapaMeTpy IiIKITIOYEHHS.

Jlist posnisHaBaHHS 4 7T-KOMaHJ BOHH MaroTh OyTH 3aHOTOBaHHMH B CIIe-
mGivaoMy BurIsmi. KoxkHa KoMaH/1a TIOYMHAEThCs 3 CUMBOITiB AT abo at (Bix
anr. ATtention), siki momoBHEHI oHier0 a60 JeKinbKkoMa KoMaHaaMu. Bimmpa-
BJIEHHA KOMAHJ 3IMCHIOETHCS HAaTHCKaHHAM Ha KiaBimy «Enter». Monem
00po0III0E KOMaHIH, SIKIIO BiH 3HaXOJWTHCS B «KOMAaHAHOMY PEeXHMI» abo
offline. Inakie BiH He BiAOBiIaE Ta HEe BUKOHYE HisKi KOMaHIIH.

Crangaprom Ha mepermik AT-koMaHA € IOOoKyMmMeHT min Ha3Boro Data
Transmission Systems and Equipment — Serial Asynchronous Automatic Dial-
ing and Control, 6inbir Bigomuii sik TIA/EIA-602 [15]. B mogasnbimomy oprai-
samis ITU-T (International Telecommunication Union — Telecommunication
sector — cekTop craHmapTh3alii eneKTpo3B’ 13Ky MIXKHAPOAHOTO COI03Y eleK-
TPO3B’SI3KY), BUIycTIIa JOKyMeHT V.250, skuii BMilllye BeCh Mepesik KOMaH T
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TIA/EIA-602 Ta nexinbka IOAaTKOBUX KOMaHj. [li3Himie OYB ONPHIIIOIHEHUN
cragapt TIA/EIA-602-A, sxuii MaB numre mocuiands Ha V.250 Ta HeBeNHKy
ICTOpUYHY JTOBIIKY PO3BUTKY CTaHAAPTY.
Omnc AT-xomann HaBeneHo y nokymenti SIM300_ATC_V1.06, sxwuii
nommproeTsest kommaniero SIMCom Wireless Solutions Co., Ltd (Kirait) [16].
[cHYIOTH TpH THITH TIEpEITiKY KOMAaH/!
= ocHoBHuii (basic);
= jomatkoswuii (S-parameter);
= posmupennii (extended).
VYci KOMaHIM B KOXKHOMY PSIKY TOYHHArOThes 3 mpedikca AT. 3akiH-
YeHHS KOMaH][ TI03HAYAa€ThCS BBEICHHAM CUMBOJIB NepeBeneHHs psaaka <CR>
(ODhex)-
Komanam 3 ocHOBHOro Iepeniky MaroTb ¢opMmar «AT<x><n>» abo
«AT&X><N>», 1e «<X>» — I1e KOMaHaa Ta «<N>» — apryMeHT komaunau. Ha-
MIPUKIIAM, JUIS BKIIOUEHHS pexuMy «IXO» HEoOXiTHO BiIIpaBUTH KOMaHITY
«ATE1». B upomy pexumi momem (DCE) noseprae mo IIK (DTE) orpumani
BiJI HHOT'O CHMBOIIH.
Komanmu 3 momaTkoBoro mepemiky S-tmimy  MaroTh  opmat
«ATS<nN>=<m>», e «<N>» — 1e IHAeKC S-peTicTpy Ui BCTAHOBICHHS Ta
«<M>» — 3HaAYEHHS TS IPHUCBOEHH.
Komannu 3 po3mmpeHoro nepeniky 0yBaroTh YOTHPHOX THITIB!
= KoMaH#a THITy «lest» /i mepeBipku MomeMa Ha Horo pyHKIiOHATh-
HICTh Ta BH3HAUYCHHS [iala30HY MOXJIMBHX 3HAYEHb MapaMeTpiB —
CATHIX>=?»;

* KOMaHza THIy «read» Uit BU3HAYEHHS IMOTOYHHMX HAJAlTyBaHb MO-
JleMa Ta 3Ha4eHb MmapaMeTpiB — «AT+HX>7?»;

" KOMaHa THITy «WIite» JUIs BCTAHOBJEHHSA B MOJEMi HalalliTyBaHb
KopucTyBada — «AT+HX>=<...>»;

= KOMaHa THITY «EXecution» ciyrye i 3UNTYBaHHS Ta BUKOHAHHS He-

3MIHHUX MapamMeTpiB y MoaeMi — «AT+<X>».

Ha AT-xoMaHam MozneM BiZIIOBifa€e 3aJIeKHO BiJ THITY Ta 3MiCTy KOMaH-
ITM, a TAaKOXK MOXKE TeHEepYBaTH IOBITOMIJICHHS IIPO Pi3Hi MOii: BUKIHK, OTPH-
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manHs SMS tomro. Y tabi. 2.8 HaBeneHi BiAIOBIAl Ta ITOBIAOMIIEHHS MOJIEMA B
TEKCTOBOMY Ta KOZOBOMY (OpMaTi.

Ta6mm 2.8 — [ToBimoMieHHs Ta BiAnoBiai Mogema Ha A T-KOMaHIu

TexcroBe Kog .
. . PosumdpyBaHHs OB TOMICHHS
MOBIIOMJICHHSL | TOB1JIOMJICHHS
OK 0 T'oToBHIi 10 BUKOHAHHS KOMaH]T
3’eIHAHHSA BCTAaHOBJICHO.
DCE nepeMuKacTbcss 3 «KOMaHIHO-
CONNECT 1 P A
rO» PEXHUMY B PEXHUM IeperaBaHHSI
nanux online
DCE Bu3Haumiao BXIJHHI BHKIHK 3
RING 2 : A
Mepexi
3’eqHaHHs PO3ipBaHO a00 HEMOKIIU-
NO CARRIER 3 A posip
BO BCTAHOBMTH 3’ €JHAHHS
Komanna He posmizHana, nepebiib-
[ICHA JOBXKHMHA PSIKA, HEIOIMYCTHME
ERROR 4 A PARKS, HEIOTY
3HAYCHHsI TMapamerpa abo iHI TTOMH-
JIKH B KOMAH/THOMY PSIIKY
NO 6 He Bu3HaueHWil pexuM TOHOBOIO
DIALTONE BHUKITUKY
BUSY 7 Curnan pexxuMy 4epryBaHHs
«@» BUKOPUCTOBYEThCS MOUdika-
TOp BHUKIHMKY. Hemae Biamosizl Bi
NO ANSWER 8 P v JUIOBLAL BIA
aboOHCHTa, KU BUKIUKAETHCS IIPO-
TITOM 5 €
Crnenndivuna indopmamis ma DTE:
CONNECT BHU3HAYCHA H (1) ¢ .p A
MIBUAKICTH, HAsIBHICTH IIOMWJIOK, CTa-
<text> BHUPOOHNKOM
TYC TOIIO

Hmxae HABCJICHO HPUKIIAL AT-KOMaHZ[ 3 BiﬂHOBiILHMI/I MOAEMY Ta KO-

MEHTapsMHU.
AT+CCUG? 3anum nomounux HAIAUWIMYB8AHb MOOeMA
+CCUG: 1,10,1  Bionosgiob modema
OK
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AT+CCUG= 9 Bcemaroeanenns nHosoeo suauentst opyeoeo napamempy

OK

AT+CCUG? 3anum nomounux HarAUWIMY8AHb MOOeMA
+CCUG: 1,9,1 Bionosiob mooema

OK

SIk 3a3HayeHO B TONEPEAHLOMY MIAPO3MINI, A YIPaBIiHHS MOTOKOM
JITaHNX BHKOPHCTOBYIOTH JIBA CIIOCOOMW: MporpamMHuii Ta anapatHuii. Haranae-
MO, IIO MPOrpamMHE YIPaBIiHHS MOTOKOM MOJSITae y BiANpaBIi B MOJIEM JBOX
cumMBOiB [t cTapTy «XON» Ta 3ymuukn «XOFF» motoky nanmx. Takuii cro-
¢i0 3py4HUI PY BUKOPHUCTAHH] «MiHIMaIbHOT0» Kabero. J{Js BKIIOYEeHHS TIpo-
TPaMHOTO yIpaBIiHHSA HeoOXimHO mocnatu komanay «AT + [FC = 1, 1». Ox-
HAaK JUISI TOTO, 00 el peXXKVM 3aJMIINBCS aKTUBHUM IIICIIS TIepe3aBaHTaKeH-
HS MojieMa, HeoOximHo momatu komaHny «AT & W» mns 3ammcy mapamerpis
HaJIAIITYBaHHS B €HEPrOHE3aISKHY 11aM’ITh MOJIEMa.

AnapaTHe yNpaBIIiHHA ITOTOKOM JaHHX peaji30BaHO 3a JOIOMOTOI0
ympaistounx curranis RTS/CTS. Skmio Oydep mam’sTi MomeMa 3aroBHEHH,
to curran CTS ckumaerscst (FALSE) s THMYacOBOTO MPHUITHHEHHS Mepeia-
BaHHS JaHUX.

Hwxue momanwmii nepemik geskux 4 T-KoMaH:

1) ATEO — BuMkHYTH pexum «DXO»;

2) ATEL - yBiMKkHyTH pexuM «DXO»;

3) AT+IPR=<WBWOKICTb> — BCTAHOBHUTH IIBHIKICTE OOMiHY JaHHMH
JUTSL TIOCJTi IOBHOT'O TIOPTY;

4) AT&W — zammiicaté B €HEPrOHE3aIeKHY [aM’SITh PaHille BCTAHOBIICHI
napaMmeTpH;

5) AT+CREG? — 3amur indopmanii npo peectpyBanus B Mepexi GSM.
Bimnosine mogema Oyne Takoro popmary: «+CREG:<n>,<m>»,

Jie «N» MOo)ke HaOyBaTH TaKUX 3HAYCHb'

0 — 3BiT IIpO peecTpyBaHHS B MEPEXKi BUMKHEHHH;

1 — 3BiT 1Ipo peecTpyBaHHs B MEpeKi YBIMKHEHHH;

«M» Mo>ke HaOyBaTH TaKUX 3HAYCHb.

0 — He 3apeecTpoBaHo;

1 — 3apeecTpoBaHO;
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2 — iijie TIOITYK MEepexi;

3 — B peecTpallii Bi]MOBJICHO,

4 — 3apeecTpOBaHO B POYMIHTY;

6) ATD<Homep> CONNECT<wBuMaKicTb> — BcraHoBinenus CSD-
3’€IHAHHS,

7) AT+CMGF=1 — BCTaHOBIICHHSI PEXKUMY IIepPEIaBaHHs TEKCTOBUX MO-
BiJIOMJICHB, TOOTO PEXUMY JUIS IepeaBaHas SMS-moBiqoMiTeHs;

8) AT+CMGS=<HOmMep>  BiamoBimp Momema >

<TEeKCcT> BIJIIOBiAL MOJEMA <TE€KCT>

Ctrl+Z (1Anex) BianoBias Momema OK — ayist BiinipaBiaeHHs
SMS-noBitoMIE€HHS.

BignoBime MomeMa MOYMHAETHCS Ta 3aKiHUYETHCS TTOCIITOBHICTIO CHM-
BOJIIB TIepeBeIcHHS psiaka Ta moBepHEHHS KapeTKU: <ODpe> Ta <OAne,>.

Sxmo Mozmem orpuMaB SMS-NOBiTOMIIEHHSI, TO BiH T€HEPYE 3BiT TAKOI'0
3MICTY:

+CMTIl:<nam’atb>,<iHOekc>,
ae  <nam’'siTb> — THIT BUKOPHUCTAHOI IaM’sITi MOJIeMa, Jie 3aIIiCaHo TTOBiIOM-
JICHHS;

<iHOEeKC> — mopsIKOBHUI HOMEP MOBIOMJICHHS B IaM SITi.

[MpounTaTé TPUAHATE MOBIIOMICHHS MOXKHA 32 JOTOMOTOI KOMAaHIIH:
AT+CMGR=<ingekc>,0.
Bsaemooin IIK ma GSM-uodema ona sionpasnenuss SMS-nosioomnenns

[Micnsa migxrroueras mogeMa 1o COM-nopty 1K Ta BMUKaHHS HOTO KU-
BIIeHHs1 3amycTith yrtwiaity HyperTerminal ta namamryiite indopmamiiine
3’emuanss [1K 3 Mmomemom

AT (*nepeBipka 3B'A3Ky 3 MOAEMOM *)
OK

AT+CPIN=1111 (*BBeaenHsi PIN-kogy, SKLLO HEODXiaHO®)
OK

ATEO (*BUMKHEHHSI NyHa B kaHarni RS485%)
OK
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AT+CBST=7 (*BmBip wBmakocTi 06miHy 9600 GiT/cek*)
OK

AT+CMEE=1 (*yBIMKHEHHS BUBEAEHHS KOAY NMOXMOOK*)
OK
AT+CMGF=1 (*rekcToBui popmart nosigomneHHst *) OK

AT+CSCS="GSM" (*BcTaHoBneHHa andgasity GSM ana SMS-
NoBiAOMIEHb*)
OK

AT&W (*3sanam’ATOBYBaHHS HanawTyBaHb*)
OK

Jaii, BUKopucToByroun A7-KOMaH/IH, BiANPaBTe KOPOTKE MOBIJOMIICHHS
Ha HOMep aboneHra. [Ipmkian BimmpaBmeHHs SMS-TIOBiIOMIICHHS HAaBEICHO

HHWXYeE.

AT +CMG S="rrrrkkik (*sBignpaBka SMS: BkaszaTu Homep Ta
HaTucHyTn Enter*)

> Hello, friend (*mogem BMBOAWTb CMMBOS OYiKyBaHHS
TEKCTy «>», fani HabpaTu TEKCT MOBIJOMITEHHS B KiHLi TEKCTY BBECTM
CTRL+z *)

+CMGS: 118

OK (*mogem MoBigOMNSE MPO BMKOHAHHS

KOMaHaW BiANpaBrieHHs NOBIAOMIEHHS*)

AT+CNMI=2,1,0,0,0 (*cbopmaT MoOBIZOMMEHHS MogeMa Mpo
OTpUMaHHa SMS*)
OK

[Ticnst oTpuMaHHs MOBITOMIIEHHS 3 Tene(OHy aOOHEHTa IPOYUTATH HOTO
MokHa 3a momomororo yrwiita HyperTerminal. Hwkde nokaszano moBimom-
JICHHS MojleMa Tipo mpuiiHATe SMS-ToBiOMIICHHS, KOMaH/Ia Ha YWTaHHS Ta
KOMaH/1a Ha BAmaeHHs: SMS-1oBioMIIEHHS 3 1aM’SITI MOJeEMa.
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+CMTI. "SM",2 (*nosBigomMneHHa MogemMa npo  OTPUMaHHS
CMC, sike 3HaxoguTbCs B 2-My pericTpi nam’siti SIM-kapTkn*)

AT+CMGR=2 (*yntaHHsa SMS 3 2-ro pericTpy®)

+CMGR:"REC UNREAD","+38*****x+xixt - “05/05/15, 17:35:54+16"
Privet, modem!
OK

AT+CMGD=2 (*ounLLeHHs 2-ro pericTpy*)
OK

AT+CMGR=2 (*4yMTaHHS NyCTOro pericTpy®)
OK.

Konumponwsni 3anumannsn:

1) TlepeniunuTh MIXKHAPOIHI YCTAaHOBH, SIKH PO3POOISIOTH CTAHAAPTH Y
cdepi TeEeKOMYHIKAaIIi.

2) SIki miHii Ta I 90r0 BAKOPHUCTOBYIOTH B «MIHIMAIIBHOMY»  «HYJIb-
MOJIEMHOM» Kabei?

3) SlkuM YMHOM Ta 3a IOIIOMOTOI0 SIKMX JIHIN peasi3yeThesi amapaTHe
YIpaBIIiHHA Nepeaadero AaHux 1o inrepgeiicy RS-232C?

4) TlosicHiTh, YoMy TP 301IbIICHHI IIBUAKOCTI MPUHMAHHS JaHUX CIIO-
TBOPIOETHCS TIOCHIIAHHS ITPH OJHAKOBOMY (hopmarti Kaapis?

5) ¥V 4omy mossirae MPUHIMI IPOrPAMHOTO YIPABIIHHSA IIOTOKOM JaHHX
1o inTepdeiicy RS-232C?

6) sxi ¢pyukuii BukoHye Mmikpocxema UART B mocmimoBHux inTepdeiicax
RS-232C?

7) Slkumit meronm KomyBaHHs iH(OpMarii 3acrocoBaHO B iHTepdeiici
RS-485?

8) SKMM YHHOM CTaJ0 MOXKJIMBHM 0araTOTOYKOBE 3’€IHAHHS B iHTEp-
deiici RS-485?
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9) Ski mepeparnm iHTepdeiicy RS-485 B mopiBHsAHHI 3 iHTepdelicom
RS-232 npu BukopucTaHHI B yMOBaX MPOMHUCIOBOCTI?

10) SIkuM YHHOM IPAIIOIOTH aBTOMATHYHI MEPETBOPIOBaYl iHTepdeiicin
RS232/RS485 ta USB/RS485?

11) SIxmit pesxum oOMiHy peanizoBanuii B intepdetici RS-485?

12) Jlnst 4oro BUKOPHCTOBYIOTH CTAPTOBHI Ta CTOINOBHUIA OITH IPH CHM-
BOJILHOMY OOMiHI JTaHUMH?

13) SIkuM YMHOM MIPALIOE ANTOPUTM MIEPEBIPKY HA MAPHICTH?

14) Yum Biapi3HIETHCS IPUHIKIT KOAYBaHHs OiTiB B iHTepdeiicax RS-232
Ta RS-4857?

15) Slkoro Ty GyBarTh KOMaHIH 3 Heperiky A T-koman?

16) Yomy mpu 3’equanni mogema ta [IJIK mo inrepdeiicy RS-485 norpi-
6HO BUMHKATH pexxnM «JIYHA»?

17) SIki HamamryBaHHS MOTPIOHO 3pOOUTH TSI i IKIFOYCHHS MOJIEMA JI0
I1K 3a gomomororo nporpamu HyperTerminal?

18) SIki pexxumu 0OMiHy narHumu 3a6esneaye GSM-momem?

19) SIki moBimomIeHHs i B siKOMY (hopMati MOXKe BIAIPABISATH MOJEM Y
BUIA]Ky BHHUKHEHHS ITOMHJIOK?

PO3JILI 3.
OCHOBH BUKOPUCTAHHS I[TPOTOKOJIIB
[TOCJIJIOBHUX IHTEP®ENCIB V [IPOMUCJIOBUX MEPEXKAX

VY 1poMy po3aiii pO3IISHYTO TEOPETHYHI Ta MPAKTUYHI MUTAHHS BHKO-
PHUCTaHHS TPOTOKOJIB TOCTIOBHUX iHTEp(EHCiB B MPOMHUCIOBUX MEpEXax.
HaBeneno TeopeTndHi i MpakTHYHI BiIOMOCTI OO0 HAJIATOPKEHHS MPOTpaM-
HUX MOJIYIIB JUTSI peati3allii MpoTOKOJIiB MOCIiJOBHOTO OOMiHY.

Tax, 3aBepIMBIIN BUBYCHHS IHOTO PO3/ILTY, B 3MOXETE!

=  OTpUMATH YSBIICHHS MPO MPUHIUIH (POPMYBAHHS 3aMUTIB Ta BiIOBI-

neit 3rigHo 3 mpotokonamu ModBus, OWEN ta DCON,;
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®  03HaHOMMTHCH 31 CKJIaJIOM KaJIpiB IIPOTOKOJIIB MOCIIiIOBHOTO OOMiHY;
" HaJaro/HKyBaTH anapaTHO-TIPOrpaMHi 3aco0M cucTeM OOMiHY JaHu-
MH, SIKI BUKOPUCTOBYIOTH IIPOTOKOJIH MOCIIJOBHUX 1HTEP(EHCIB.

3.1. 3aranpHa XapaKTepHCTHKA anapaTHO-NPOrPaMHUX 3ac00iB pea-
Jizanii NpoToKoJIiB NOCIiA0BHUX iHTep(eiiciB

Peaizaris mpoTOKOIIB MOCTIAOBHUX iHTEP(EHCIB Y TaHOMY PO3ILIi PO3-
TJITHYTa Ha OCHOBI BHKOpHcTaHHs KoHTposepiB 100-i cepii BupoOHMIITBa KOM-
nanii «BO OBEH» Ta npukinagHoro nmporpaMHoro 3abesnedeHus (cepemnoBu-
e CoDeSys V2). Po3risi OCHOBHHX MPHHIKIIB (HOPMYBAHHS 3aIUTIB 3TiJHO
3 nporokomamu ModBus, OWEN ta DCON mo6ymoBanuii 3a TAKOIO CXEMOIO.
KoHTponep HamaromkyeTscsi Ta BUKOHYE (DYHKIIIO MPUCTPOIO 3 TUM abo iH-
M TPOTOKOJIOM Y CTaTyCi BeIydoro abo BeEHOro, a MpHUKJIaaHI IpOrpamH,
ki 3amymeni Ha 1K, BukoHyroTs (hyHKIii BeneHOro abo BEIy4oro BipTyaib-
HOTO TIPUCTPOI0. Bel mpoToKoim BUKOPHUCTOBYIOTh aIpECHY MOJEINb iAeHTHI-
Kallii BeJICHUX NPHUCTPOIB, TOOTO BUMAraloTh NPU3HAYCHHS aJPECH BEICHOMY
MIPUCTPOIO Y Mepexi. 3a3BUUail TOJIOBHUM MPHUCTPIM HE Mae afpecH, a MImpo-
KOMOBHE ITOBIJIOMJICHHS BiIIIPaBJISETHCS 32 afpecoto 3 HomepoM «0», OcHOB-
HUMHU TapaMeTpaMH HaJaro/KeHHs iHTepgeiicy € IBUAKICTh NepenaBaHHS
JTaHnX Ta (Gopmar Kaapy, B SIKOMY BKa3yeTbCsl KUTBKICTH OITIB JTaHHX 1 CTOI-
0iTiB, Ta HasBHICTH ab0 BiACyTHICTH OiTa mapurery. Kpim Toro, xopmcryBad
Jofae MoTpiOHI MepexHi 3MiHHI I 00OMiHY 1aHMMH. B mapamerpax mepex-
HHUX 3MIHHHX BKa3yeThCsl HOMEp perictpa Ta Has3Ba (YHKIIi, sIKa 3aCTOCOBY-
etbest (s nporokory ModBus), HASH im’st 3minnoi (st mporokomy OWEN)
abo ¢popmart 3ammty i Bianoini (mst mporokoay DCON). Okpemo BKa3yeTbCs
pexum obominy manmmu: ASCIl (mepenaBanmst cumBomiB) abo RTU (mepena-
BaHHsI OalTiB).

Kananowm 3B’s3xy mixk ITJIK Ta IIK € minii 3 intepdeiicom RS-232 abo
RS-485. Ockinbkn I1IK He marots BOymoBaHoro intepdeticy RS-485, to mis
38’s13ky 3 IIJIK 3acrocoByrotecst ITI RS-232/RS-485 a6o USB/RS-485. 3aysa-
JKHMO, 110 B ocTaHHbOMY Bumnaaky OC 3a mormoMororo apaiiBepa CTBOPIOE Bip-
tyaneanidi COM-nopt. Homep Ta mapamerpu BiptyamsHoro COM-nopry BH-
3HAYAKOTBCA 32 JOMOMOTOI0 «/[ucnemuepa ycmpoticme», SKuid BXOJHUTh y CTa-
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HIApTHUHA HaO0Ip ceppiciB omepauiitaux cuctem Tumy Windows. Cxemnu
3’enHanb [1JIK Ta IIK 3a nonomororo 11 pizanx TumiB rmokasano Ha puc. 2.11,
aTa 0.

Sk momomi>kHMH 3aciO 111 BUBUCHHS IIPOTOKOJIIB BUKOPUCTOBYIOTh TIPH-
KJIaJ(HI IpOrpamH, sIKi JJO3BOJISIIOTh BUBYUTH NMPUHIWIIM OOYIOBH 3alUTIB Ta
BIiJITIOBi/IeH, @ TAKOXX MPaBMIIBHO iX iHTeprnperyBatu. s 38’s3ky [1IK ta TIJIK
o TocHinoBHOMY iHTepdeiicy 3a momomororo I RS-485/USB 8 OC Windows
3a JIONOMOTOI0 JpaiiBepa eMymroeThes BipTyansHuit COM-TopT, 3 kUM 0e3
obMmexenb MOXyTh mpaigoBatu nporpamu COM Port Toolkit Ta ComRead.
ITpore mi mporpaMn He MOXKYTh IHTEPIIPETYBATH 3aIUTH 1 (opMyBaTH Bixmo-
Bimi. s aHamizy kaapis mporokony ModBuS HeoOXiqHO BHKOPHCTOBYBATH
crienianphi mporpamu CAS Modbus Scanner ta CAS Modbus RTU Parser
(http://www.chipkin.com). TakoX BHKOPHCTOBYIOTHCSI IIPOrpaMa-CHMYJISTOP
sedenoco mpuctporo ModSim32  (http://www.win-tech.com) i mnporpama-
cuMyIATOp 8edyuozo mipuctporo OWEN Test Console (http://owen.ua). s
peamizamii nporokonie ModBus, OWEN ta DCON y xonrponepi [7/IK150
OBEH BUKOPHCTOBYETHCSI CEpeNIOBHUINE MporpamyBaHHs KoHTpoiepis CoDe-

Sys 3 HabopoM MOIyIIiB, SIKi JOMAIOTHCS 0 OCHOBHOI KOH(]Iryparii pecypcis
ITJIK. KepiBHHUITBO 3 eKCIUIyaTarlii Ta MOPSAOK KOH(DIrypyBaHHS MEpEeKHHX
mopyinis koHTposepis OBEH mpencrasiesi B [14] ta [15].

3.2. OcuogHi BizomocTi mpo nporoxoa Modbus

IMporokon obminy manummu ModBus Gyno pospobieno kommasniero Gould
Modicon (3apa3 Bxomuts 10 (panmy3skoi kommanii Schneider Electric,
www.schneider-electric.com) asst KOHTpoJIepiB BIaCHOIO BHpOOHHLTBA. Brep-
11e crienudikalis mpoTokoiy Oyna omyosnikoBana B 1979 pomi. CrocyeTbest BoHa
JI0 MPOTOKONIB Bijkpuroro tuiy. [Iporokon ModBUS Ha ChOrofHiIIHIA NEHB €
OJJHUM 3 HaiOLTbII momyasipHUX. OCHOBHA MPHYMHA TaKol MOMYJISPHOCTI — Lie

BiIKDUTICTB Ta MpocTOTa B peanizauil. Xoya nporokon Modbus e BizHOCHO T10-
BUIBHHMM IOPIBHSHO 3 1HIIMMU IIMHAMHM, BiH Ma€ IepeBary B TOMYy, IO IIHPOKO
TIOIIMPEHUIT cepel] BUPOOHHUKIB Ta KOPHUCTYBAdiB BHMIPIOBAIBHUX MPHIIAIB.
YcrarkyBanus 3 nporokosniom Modbus sumyckarots Big 20 10 30 BHpOOHUKIB, a
B IIPOMHUCIIOBOCTI BX€E JIJABHO BUKOPHCTOBYIOThCSI OaraTo MopiOHUX CHCTEM, TO-
MY Lield MPOTOKOJI MOXKHA BBXKATH 3a MPOMHUCIIOBHH cranpapt de facto.
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Ha ceoroanimsiit ners nporokon ModBus minTpumye i po3BHBa€e oprasi-
sarist MODBUS-IDA (http://www.modbus.org), sika 3abe3mnedye #oro Biakpu-
TiCTh Ta PO3POOIISE TOTOBI KOMIIOHEHTH TSI CIIPOIICHHS peaiti3ari. BiamoBiqHo
1o craggaptieB MODBUS-IDA — ModBUS € IpOTOKOJIOM MPUKJIAJHOTO PIBHS IS
oprasizanii 38’s3Ky THiry «Kiient — CepBep» MK npukinagaumu [Ipomecamu

MIPUCTPOIB, SKi I €HAHI O PI3HOMAHITHUX THUIMIB IKMH abo Mepex. B koH-
tekcti Mozeni OS| i Mepexi MaloTh apXiTeKTypy, ska IOoKa3aHa Ha puc. 3.1.
KopucryBau moxe BuOupatn Mix intepdeiicamun RS-232, RS-422, RS-485 abo
crpymoBoro nemiiero (CL) 20 MA, KOXeH 3 SKUX MiIXOMUTh JUIS IIBUIAKOCTEH
nepesiay JaHuX, BU3HAYyBaHUX mpotokosioM. Ctek nporokonie ModBus Ha cpo-
TOMHIIIHIA JIeHb TpejcTaBiaeHuil yotupma mepexkamu: ModBus RTU Ta ASCII
(ModBus over Serial Line), ModBus Plus (sa puc. 3.1 ne nmoka3sanuii) i ModBus
TCP/IP. Ha nocninoBHux inTepdericax nporokon ModBuUS ckiana€eTses 3 TphoX
PIBHIB: MPUKIIAHOTO, KaHAJIBHOrO Ta (iznynoro [16]. Y Bumagky BUKOpHCTaH-
Hs kaHaniB Ethernet mporoxon ModBus nobGynoBanuii oBepX TPaHCIOPTHOTO
Ta MEpPEeKHOro piBHiB. ToMy BUKOpHCTaHMI nomaTkoBuil piBeHb ModBus on
TCP/IP, saxuii e onucanuii B mogemi OSI.

ModBus ASCII  ModBus RTU ModBus TCP/IP

. ModBus Application Protocol
Tpuxnannmi IEC 61158-5, IEC 61158-6

[
ModBus on TCP/IP
[

TpancnopTHUit TCP
[
Mepexnuit P
I
LRC check CRC16 check LLC IEEE802.2
Kananpnuif

Access to channel Master — Slave| |MAC IEEE 802.2 (CSMA/CD
[ [ [
@iznunnit | RS-232, RS-422, RS-485, CL IEEE 802.3

Pucynok 3.1 — IIporokon ModBus B koutekcti moaeni OSI

98



ModBus Application Protocol (MBAP ModBuUS — npoTokomn mpHKJIaIHOro
piBHs1) Ga3yeTbes HA Moeni oOMiHy roBigomiueHusmMu «Kiient — Cepep» i Bu-
3unavae Qopmar mosinmomiiers ModBus PDU (Protocol Data Unit — mpocruii
[POTOKOJ OJIOKIB [aHKX), SIKi MAIOTh BUIIIA, LIO MOKa3aHuii Ha puc. 3.2. K-
€HTCHKUH NpUKIagHuii [lpoyec poOUTH TOBIIOMIICHHS-3AIIUT O CEPBEPHOTO
Ilpoyecy, B sikoMy y ot «kox (pyHKHii» BKazye HoMy Ha Jio, sIKy HEOOXiTHO
nposecTd. baliti manux BMimlyroTe iH(opmamiro, sika HeoOXiTHA IS BUKO-
HaHHA gaHoi ¢ysknii. CepBepHuil npuKIagHui /Ipoyec y BUNAIKy BIOAJIOTO
BUKOHAHHS [i€1 QYHKIII MOBTOPIOE Ko GyHKIIT y BIANOBIAi (SKIIO 3amur e-
penbauvae BimnoBims). IIpM BHHUKHEHHI MOMUIKH KOA (yHKIii y Bimmosimi
MozuikyeThest (cTapmmii GiT BUCTaBIsETHCS B «1»), a B OaiiTax JaHHX mepe-
JTA€ThCS IPUYNHA MOMIUTKH. T0OTO, SKIIO MpH Mepeiadi KIEHTCHKUM TPHKIIa-
nauM [Ipoyecom mioimominennsi-3amuty 3 ¢yrkmiero 0355 (0000_0011,) Buru-
KJa moMmiika y ii BukoHanHi CepBepoM, TOH Bifinuie BiAMOBiAb 3 moneM (yH-
Kkiiii, piBauM 8315 (1000_0011,). B momoBHEHHI 10 3MiHM KOXy (QYHKIi, TIpy
mommi, CepBep pO3MIIIye B MOJE JaHUX YHIKAJIBHUH KOI, SKAH BKa3ye Ha
THIT | TIPUYUHY TOMIJIIKH.

ADU

Anpeca

ITepeBipka MOMHIIOK

PDU
Pucynok 3.2 — Kajpu npukiiaHOro Ta KaHaJIBHOTO PiBHIB

nporokoixy ModBus

Kon ¢yHkmii BiAmoBigae momo po3MipoM B OJuH OailT, sike Mo)ke Haly-
Baru 3mHaueHHs Bim 1 mo 255 (komm 128-255 3apesepBoBani mijg Koau
TIOBiTOMJIEHB-BIAMOBIIEN TIPY MOMMJIKOBHX HisfX). B Tabm. 3.1 mokaszaHo pos-
nozin GpyHKIiH 32 HOMepaMH 3TiTHO 3 iX HaJISKHICTIO.

CrangaptHi ¢yHKIIT Bu3Ha4aioThest opranizamie;o MODBUS-IDA. ¥V
IIbOMY HEPENIKy € 5K 3aTBEP/DKEHI, TaK 1 mie HeBUKOpUcTaHi (QyHKmii. DyHKmii
KOpHCTyBaya BU3HAYAIOTHCsl BUPOOHUKOM 00JIalHaHHs 200 KopHcTyBadeM. Ae
IIPU IbOMY HE TapaHTYeThCs, IO 1HIINI TPHUCTPii He Oyne 3aCTOCOBYBATH LieH
JKe KOJ Tt BUKOHAHHA iHIo1 pyrkuii. Koau QyHKIIH, sKi 3ape3epBoBaHi, TIpo-
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Te B)XKE€ BUKOPUCTAHI Pi3HUMH BHPOOHHMKaMHM, MaroTh HacTymHi Homepa: 9, 10,
13, 14, 41, 42, 90, 91, 125, 126 ta 127.

Tabmuus 3.1 — Po3moain Gpynkuiit y mporokomni ModBus

Komu dynkuiit | Hamexnicts QyHKIiN
1-64 CranmaptHi

65-72 Kopucrysaua

73-99 CrannapTHi

100-110 Kopucrysaua
111-127 CranmaptHi

PosrnsHemo aeski ¢yHKIII, sIKi IPU3HAYEH] U TOCTYIY A0 AaHUX TPO-
uecy. Li mawi, 3 Touku 30py ModBuS-yHKIIi#, MOAUISAIOTECS HA!
= Discrete Inputs: auckpeTHi BXOIH, TOCTYIIHI JIMIIIE TS YNTAHHS;
= Coils: xorymiku, BHyTpinHi 6iTH a60 TUCKPETHI BUXOIM, IS YATAH-
HS Ta 3aIUCYy;,

= Input Registers: Bxiani 16-6iTHi 3MiHHI, JOCTYIIHI JIHIIE I YATAHHS;

= Holding Registers: Buyrpimmi/suximgmi 16-6iTHi 3MiHHI, U YATAHHS
Ta 3aIuCy.

YV noBinoMIICHHI-3aUTi 32 MOJIEeM Koy (PyHKIIT MOXKYTb CIIiAyBaTH JaHi,
SIKi YTOYHIOIOTH 200 JIOTTOBHIOIOTH (DYHKINFO TOTTOMDKHUMH JaHuMH. Lle mo-
JKyTh OyTH ampecl 3MiHHUX, 1X KUTBKICTh, JIYWIBHUK OaliTiB JaHWX Ta cami
maHi i 3ammcy. [ meBHWX (QYHKINN mMoie JaHuX MoOXe OyTH BiIACYTHIM
B3araii. MakcuMaibHa TOBKUHA TTOBIIOMJICHHS TIPUKJIATHOT'O PiBHS TOPiBHIOE
253 Gaiitu.

IMoBHUH criMcoK KOAIB QYHKINH € B crenudikamii nmporokonay [16]. Ho-
mep Gyrkuii maersbes B HEX-dopmari. Cropouenns B myxkax Hi ta LO Bka-
3YIOTh BIJIIIOBIHO Ha CTapIIWii Ta MoJoAmmid OafitTu. TobTo, sSKmIo A BKasi-
BKH aJIpecH MTOYaTKOBOI 3MiHHOI HEOOXiTHO ABOXOANTOBE CIOBO, TO 3HAUCHHS
crapimoro Oafita Oyze mepeaaBaTHCh B 10 3 mo3HadeHHsM Hi, a Momomiroro
— BigmosigHo LO.

Kon ¢ynkmii 01,6 — 1le uuTaHHA CTATyCy AWCKPETHUX BUXITHHUX OITiB.
IToBimoOMIIEHHI-3aITUT BMIIIY€E aapecy MOYaTKOBOTO OiTa i KUIBKICTh OITiB AT
yntaHHA. biTh HymepyroThes, mounHatoun 3 aapecu «0». Y TOBiIOMIIEHHI-
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BIJIMOBIJIi KOXKHE 3HAYCHHS 3MIHHOI MIEPEIA€ThCS OJHUM OiTOM, TOOTO B OAHO-
My OalTi makyerbcs craTyc 8 01TOBHX 3MIiHHUX. SIKIIO KUIBKICTH iX HE KpaTHa
BOCEMH, iHIII OiTH B OalTi 3aIMOBHIOIOTHCS HYISAMU. JIIYMIBHUK BMIIIY€E Kijb-
KicTb OalfTiB B momi nanux. B Tabm. 3.2 HaBeneHa CTPyKTypa 3aIuTy Ta Bialo-
Biai ast yHKIT 3 kKogom 01y6.

Kon ¢ynknii 02,6 — 1e yntaHHs cTatycy AUCKpPEeTHHX BXoniB. Popmar
JTAaHOT'O 3aIUTY TAKWH K€ SK NOMEPEIHBOr0, 32 BUHATKOM MO (DyHKIIII.

Tabmmus 3.2 — Ctpykrypa 3anuTy Ta Bignosini as ¢pyHkuii 3 kogom 0146

3AITAT BIQIIOBIb

Kon dymkmii 01 Kon dymkmii 01

AJpeca IO4aTKOBOTO 0...FFFF JliynunpHUK OalTIB N

6ira (Hi)

AJpeca IO4aTKOBOTO 3HaveHHs OiTiB 0...FF

6ita (LO) (mepi 8 6ir)

Kinekicts 6iTiB (Hi) 1...7D04 3naueHHs OITiB 0...FF

(2000) (nactymi 8 6ir)

Kimpkicts 6itiB (LO)
3HaveHHs OITiB 0...FF
(N-wi 8 6ir)

Kon ¢ynkmii 0316 — 11e unTaHHs 3HaYEHHS BUXIJHUX/BHYTPIIIHIX perict-
piB. IloBimOMJIEHHS-3aIUT  BMIIIye ajapecy  IOYaTKOBOTO  BHXIiJIHO-
rO/BHYTPIIIHBOrO perictpy (c1oBo po3Mipom Ba 06aiiTi) i KiIbKICTh pericrpis
JUTSL YUTaHHS. PericTpu HyMepyroThCs, MounHaoun 3 aapecu «0». Y Biamosin-
HOMY IOBIZIOMJICHHI B TIOJIi TaHUX KOXKHHH PEricTp nepenaerbcs ABOMa Oaii-
tamu. B Tabmn. 3.3 HaBenmeHa cTpyKTypa 3amuTy Ta BianoBimi mmst ¢yHKmii 3
kogoM 0346.

Kon ¢ynknii 0416 — e unTaHHs 3Ha4YCHHS BXiAHUX pericTpiB. @opmar
JTAHOTO 3AINTY TaKWH e SK HOMEPEIHBOTr0, 32 BUHATKOM MO (QYHKIIIT.

Kon ¢ynmkmii 056 — me 3amuc BuXigHOTO/BHYTpiMHEOTO OiTa. B 3ammTi
BKa3yeThcss HoMep 0iToBoi 3MiHHOI Ta 3HaueHHA: «0» — 000044, a «1» — FF00,
BCl IHII 3HAa4YEeHHS HE MIHSAIOTH CTaHy 3MIHHHX. B IINpOKOMOBHIN mepemadi
KJIIEHTCBKUM 3alnT BHCTABISIE 3HAYEHHS JaHOI 3MIHHOI U BCIX CepBepiB.
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Hopmanbna BifmoBigs cepBepy € MOBTOPEHHSM 3aluTy A0 KiieHTa. B TaOm.
3.4 moka3aHO CTPYKTYypa 3allUTy Ha BCTAHOBJICHHS 200 CKMIaHHS OJJHOTO OiTa
Juts GyHKii 3 komom 0546.

Ta6mmus 3.3 — Ctpykrypa 3anuTy Ta Bignosini 1 ¢pyHkuii 3 komom 0346

3AIIUT BIIIOBITH
Kon dymkmii 03 Kon ¢ynkmii 03
Anpeca nouatkoBoro | 0...FFFF JliynnpHUK OalTIB N*2
pericrpy (Hi)
AJpeca IO4aTKOBOTO 3HaveHHs 1-ro 0...FFFF
perictpy (L0) perictpy (Hi)
KinskicTs pericTpis 1...7Dsg 3navenss 1-ro
(Hi) (125) perictpy (L0)
KinskicTs pericTpis
(Lo)
3uauenns N-ro 0...FFFF
perictpy (Hi)
3nauvenss N-ro
pericrpy (L0)

Tabmu 3.4 — Ctpykrypa 3anuty Ui ¢yHKmii 3 komom 0546

3AITAT
Kon dymkmii 05
Anpeca 6ita (Hi) 0...FFFFy
Anpeca 6Gita (Lo)
3nauenns Gira (Hi) 000046 a60 FF00,¢
3nauens Gita (LO)

Kon ¢ynxmii 0656 — e 3anmc BUXigHOTO/BHYTPIIIHBOTO pericTpy. DyH-
KI5l aHAJIOriYHa TIOMepeHil, aje omnepye 3 perictpamu (cioBamu). B 3amuri
BKa3yeThcs HOMEP BUXIJHOTO/BHYTPIIIHBOI'O PETICTPY Ta Horo 3HaueHHs. B
IIMPOKOMOBHIH Tepeniadi 3aluT BUCTABIISE 3HAYECHHS JAaHOI 3MIHHOI ISl BCIX
cepBepiB. HopmanbHa BiJIoBie cepBepa € MOBTOPEHHSAM 3aIUTy KIi€HTYy. B
Tab1. 3.5 HaBeJIeHO CTPYKTypa 3aluTy Ha 3a1HC 3HAYCHHS 10 OJJHOTO PETicTpy
utst pyHKii 3 kKogoM 06s6.

102



Tabmu 3.5 — Ctpykrypa 3anuty i ¢yHKmii 3 kogom 0616

3AITUT
Kon dpymkmii 06
Anpeca perictpy (Hi) 0...FFFFy
Anpeca perictpy (L0)
3uauenns perictpy (Hi) | 00004 ... FFFFg
3Hauenns perictpy (Lo)

Kon dyskii OF¢ — e 3ammc qexinpkoX BUXiTHUX/BHYTpIMIHIX OiTiB. B
3ammuTi BKa3yeThCS MOYATKOBA ajipeca 0iTa, KUTBKICTH OITiB IS 3aIWCy, JiYH-
JHHUK OaiTiB 1 Oe3rmocepenHbO 3HaueHHS. B mmpoxoMoBHIN mepenadi Oitn
3aIHCYIOTHCS BCIM cepBepaM. Po3risHeMo IpUKITaf Al BCTAHOBICHHS HACTY-
ITHAX OITOBHMX BHXiIHHMX/BHYTpIIIHIX 3MiHHUX. [IoTpiOHO 3amucaTy 3HaYCHHS
B OiTax, mounHarouu 3 0ita Ne 44 o 6it Ne 56 3rignHo 3 Tadm. 3.6.

Tabmums 3.6 — 3HaueHHs, ki MOTPiOHO 3ammcatu B 0ith 3 Ned4 mo Ne56

Baiir 1 Baiir 2
51|50 |49 |48 |47 |46 |45 |44 |- |- |- |56 |55|54|53]|52
1 1 /0 |1 (1 ]|]0]0 1 0 |1 110 |0

VY Tabn. 3.6 moka3zaHa BiIIOBIAHICT aIpecy 3MiHHOI, IOYNHAIOUH 3 44-1,
1 3HaueHHs OiTa, ychoro moTpiOHO 3amucaTd 3Ha4eHHs 10 13 3MiHHHX THITY
«6it» (56-44=12 Ta Bruroyaroun 6iT Ne 44 Gyne Bcvoro 13 GiriB). 3ayBaxumo,
IO ajpeca MOYaTKoBOro Oita Mae 3HaueHHs «2B», ske po3paxoByeThcs MUIS-
XOM BiZHIMaHHS OJWHHII Bix HoMepa OiTa Ta nepeseneHHs Horo y HEX-
¢dopmarti. s 3pydaHocTi OiTH po3MileH] y TOMY IOPSIKY, SIK 1 TepelatoThCs.
B npyromy 6aiTi KOpHCHIi JnIIe IT’ATh NepIMX OiTiB, 3HAYEHHS iHIINX HE Oe-
peThCs 0 yBar#, OCKUIBKM KUTBKICTH OITiB BKa3aHa y Kajpi. 3amuT Ta Biftmo-
BiJb OymyTh BinnoBimaTu Tabm. 3.7.

Kon ¢ynkmii 10,6 — 3anmc AeKiabKOX BUXIIHUX/BHYTPIIIHIX pericTpiB. ¥
3aITUTi BKAa3YEThCS ITOYATKOBA a/ipeca PericTpy, KiIbKICTh PEricTpiB IS 3aItu-
Cy, JIIYMIBHUK OaiTiB 1 Oe3mocepenHpO 3HaUeHHS. B mmpokoMoBHiit epenaui
pericTpu 3anmCcyIoThCs BeiM cepBepaM. B Tabi. 3.8 HaBeneHa cTpyKTypa 3amm-
Ty Ta BigmoBimi it GyHKIT 3 KomoM 1046.
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Tabmug 3.7 — CtpykTypa 3anmTy Ta Bianosifi st GyHKii 3 kogom OF ¢

3AIIAT BIIIIOBI/Ib

Kox dynxmii OF Konx dynxmii OF
Anpeca mogatkosoro | 00 Anpeca mogatkosoro | 00
6ita (Hi) 6ita (Hi)

Anpeca nouarkoBoro | 2B Anpeca nouarkoBoro | 2B
6ita (LO) 6Gita (LO)

Kimpkicts 6iti (Hi) 00 Kimpkicts 6itis (Hi) 00
Kimpkicts 6itiB (LO) 0D Kimpkicts 6itiB (LO) 0D
JliuuneHUK GalTiB 02

Hawui (3minni 44-51) D9

Hawui (3miaai 52-56) oC

Tabmmg 3.8 — CtpykTypa 3armTy Ta BianoBii s ¢yHKIi 3 kogom 106

3AIIAT BIIIIOBI/Ib
Kox dynxmii 10 Konx dynxmii 10
AJpeca moyaTkoBOro 0o .. Anpeca nouarkosoro | 00
perictpy (Hi) FFFFy6 perictpy (Hi)
Anpeca O4aTKOBOTO Anpeca mogatkoBoro | 2C
perictpy (L0) perictpy (L0)
KinskicTs pericTpis 1 .. KinskicTs pericTpis 00
(Hi) 007By6 (Hi)
KinskicTs pericTpis (123) KinskicTs pericTpis oD
(Lo) 6itiB (LO)
JliumnpHuK OaiiTiB 2*N
Hawi (1-i perictp Hi) o ..
MHawi (1-# perictp L0) FFFF6
[Hawui (N-it perictp Hi) o ..
MHawui (N-ii perictp L0) FFFF6

PosristHeMo mpukiiam [T 3aucy 3HAYCHHS IO BUXITHUX/BHYTPIIIHIX pe-
rictpiB 3MiHHUX. [ToTpiOHO 3anmcaTy 3HAYECHHS B 3MiHHI, TOYNHAIOUH 3 PETicTpa
Ne 74 o perictp Ne 77 3rimHo 3 Tabm. 3.9. Sk i mis OiTiB agpeca pericTpy pos-
paxoBYEThCS IUISIXOM BifHIMaHHA ofuHHLI Ta TeperBopenHs B HEX-gopmar.
KinpkicTp OaiiTiB BUSHAYAETHCS SIK TTO/IBIHHA KUJIBKICTD PETiCTPIB.

104



Tabnmus 3.9 — 3HauenHs, ki MOTpiOHO 3armcaty B perictpu 3 Ne 74 no Ne 77

Perictp Ne 74

Perictp Ne 75

Perictp Ne 76

Perictp Ne 77

Anpeca 49 4A 4B 4C
perictpy (HEX)

3HayeHHS 32767 65535 1000 255
perictpy (DEC)

3HaYeHHS TFFF FFFF 03E8 00FF
perictpy (HEX)

B tabn. 3.10 HaBeneHa cTpykTypa 3amuTy Ta BiAmMoBigl st QyHKLIT 3

kogoM 1046.

Tabmmg 3.10 — CtpykTypa 3armmTy Ta Bianoii st ¢yHKIi 3 kogom 1046

3AIIAT BIIIIOBI/Ib
Kox dynxmii 10 Kox dhynxmii 10
Anpeca MO4aTKOBOTO 00 Anpeca nogatkoBoro | 00
pericrpy (Hi) perictpy (Hi)
Anpeca O4aTKOBOTO 49 Anpeca mogatkoBoro | 49
perictpy (L0) perictpy (L0)
KinskicTs pericTpis 00 KinskicTs pericTpis 00
(Hi) (Hi)
KinskicTs pericTpis 04 KinskicTs pericTpis 08
(Lo) (Lo)
JliynnpHUK OaiiTiB 8
MHawi (perictp Ne 74 Hi) | 7F
MHawi (perictp Ne 74 Lo) | FF
MHawi (perictp Ne 75 Hi) | FF
MHawi (perictp Ne 75L0) | FF
MHawi (perictp Ne 76 Hi) | 03
MHawi (perictp Ne 76 Lo) | E8
MHawi (perictp Ne 77 Hi) | 00
MHawi (perictp Ne 77 Lo) | FF

SIKkmo 3anuT He MOXKe OyTH BHKOHAHMM a0o0 € iHII ITOMWJIKH, TO Befe-
HUHA TPUCTPil, OKPIM BCTAHOBJICHHS 0iTa MOMWIKH B KOXi (YHKIII, Bixmpas-
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Jig€ BEAYIYOMY IMPUCTPOIO KOA IMOMUIIKU B mosi JaHUX. CTaH,HapTHi KOIH I10-

MUIIOK HaBEJCHO y TIEPEIiKYy:

01 — npuituaruii kox GpyHKUIi He MoXe OyTH 00pOOIEeHMIHA;

02 — agpeca naHuX, sika BKa3aHa B 3aIlUTi, HE TOCTYITHA;

03 — BennumHa, SKa MICTUTHCS B IIOJI TaHHUX 3aIUTY, € HEMPHUITYCTH-
MOIO BEJINYHHOIO;

04 — moku miAMOpsIIKOBAHMIA HaMaraBcs BUKOHATH JIiF0, BUHUKJIA TIO-
MUIIKA, SIKa HE BiHOBIIIOETHCS,

05 — miznopsakoBaHME NMPHUHHSB 3amuT Ta 0OpoOise ioro, ane e
BuMarae Oinmpine 4acy. Ll BiamOBiAb mornepemKye TOJOBHUHM NpH-
CTpiii BiJ reHepariii MOMIIKH TaiM-ayTy;

06 — migmopsaKoBaHUM 3aifHATHIA 00pOOKO KoMaHmU. [ omoBHUIT
TIOBUHEH NOBTOPUTH ITOBIIOMJICHHS MTi3HIIIE, KOIH MiAMOPSIKOBAHUH
3BUILHUTHCS,

07 — migmopsiikoBaHWK HE MOXKE BHKOHATH TNPOTPaMHy (YHKIIIFO,
NpUHATY B 3anuTi. Lleit ko moBepTaeThes IyIsl HEBAAIOTO MPOrpam-
HOTO 3alMTYy, 110 BUKOPHUCTOBYE (YHKIII 3 HOMepamu 13 a6o 14. T'o-
JIOBHMH NIPUCTPIH MOBHHEH 3alMTAaTH AIarHOCTHYHY iH(popMaliio abo
iH(OpPMAIIiFO PO MOMIJIKH BiJl IMiATIOPSIKOBAHOTO.

08 — migmopsiIKOBaHWK HAMAara€TbCsl YNTATH PO3IMIMPEHY I1aM’STh,
ajie BUSIBMB TTOMMHJIKY MapUTeTy. | 0JOBHHMI MOXXE€ OBTOPHUTH 3alluT,
ajie 3a3BMYai B TAKMX BUIMAAKAX MOTPIOHUIA PEMOHT.

3.2.1. Peanizayis npomoxony ModBUS na nocrioosnux inmepgheticax

IMepui mepexi ModBuUS Ga3zyBasucst Ha aCHHXPOHHHUX IIOCITIIOBHUX JIiHi-
six 3B’s13Ky Ta orpuManu Ha3sy ModBus RTU ta ModBus ASCII. Ha ¢izudso-
MYy PiBHI BOHM BUKOPHCTOBYIOTh CTaHAAPTHI MOCIiK0OBHI iHTepdeiicn 3 cuMBO-

JTHHUM pekuMoM repenadi. Ha croromnimmii neas 8 MODBUS-IDA mi mepe-

ki orpumanu Ha3By ModBus over Serial Line it omucani y BimmosigHOMy cra-

Haapti [16]. ¥V HbOMy BKa3yrOThCs MpaBmiIa Ta PEKOMEH/ALl BUKOPUCTAHHS

Ha KaHaIbHOMY Ta (i3zuuHoMy piBai. Ockigpku Mepexxa ModBus RTU/ASCII

Ma€ IMHHY TOMOJOTiI0, TO BH3HAYCHHN METOJA MOCTYITy IO IIUHU — Bedy-

yuti/Bedenuii. Y mocninoBHUX Mepexax [Ipoyec Bedyyoeo IPUCTPOIO 3aBXKIU

€ Knienmom, a Ilpoyecu Beodenux npuctpoiB — Cepsepamu. 1le 3HaUnTH, 110
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Beoyuuii Bincunae 3amuTH, a Bedeni ix 00pobisitors. Llel 3amut Moxe OyTH
a/IpecOBaHMH K 1HIUBiTya IbHOMY BY3Ily, Tak i yciM Bedenum Ha mmHi (3amur
Ty broadcast — nMpoKoMOBHHIA 3amHT).

Ha xanansaomy piBai ModBus RTU/ASCII BukopuctoByeThCst aapeca-
1is1, opieHTOBaHa Ha ineHTH(dikaTopu By3miB. Koxuuii Bedenuti MOBUHEH MaTH
CBOIO yHiKanbHYy aapecy (Big 1 mo 247), Bedyuuil He aapecyeThes, TOOTO HE
Mae aapecu. [Ipyu iHauBigyansHuX 3anuTax Bedyuuii 3 KIli€HTCHKUM [Ipoyecom
dbopMmye Kaap i3 MOBIIOMIICHHSM-3AIIUTOM 1 BIOIpaBis€ WOTO 3a BKAa3aHOIO
azapecoro. Bedenuti 3 cepBepHuUM [Ipoyecom OTpUMye med Kaap Ta o0poOIsie
noBimomieHHs. [licns #oro oOpoOku Bedenuii popMye Kaap 3 TOBITOMIICH-
HSAM-BIATIOBIIIIO 1 BiATIpaBIIie Woro Hazan Bedyuomy. Kaap 3 OBiqOMITEHHIM-
BIJIMIOBI/UTF0 HOCUTh TaKOX (YHKIII Kaapy MiATBEPIKCHHS, SKUM Bedyyuil
Oyne uekaty Bijx Bederozo MpOTATOM Yacy, BU3HAUYEHOTO TaliM-ayToM.

IMpu mmpokomoBHux 3amurax (broadcast) BUKOPHCTOBYETHCS HYIBOBA
aapeca. IIInpokoMOBHI 3amuTH HE MOTPEOYIOTH MiATBEP/DKEHHS, TOMY ITiCIIS
BiJINIPaBKH MIMPOKOMOBHOTO Kaapy Bedyuuii He O9iKye Kaap BiIIOBii.

Ha puc. 3.2 nokasano 3aranshmit Burpin kaapy ModBus Serial. 3BepHits
yBary, 1o po3MeXyBaHHS MK KaJpaMH Ta THIT KOHTPOJIBHOI CyMHU TYT HE BKa3a-
Hi, OCKIJIBKH IIe 3aJIeXHUTh Bix pexxumy nepenadi ASCIl abo RTU. B nomni agpecn
TIPUCTPOIO Bedyuuil TIpH 3aImiTi BKa3ye ajipecy oTpuMyBada, a Bedenuil TIpu Bif-
noBizi — cBoro anpecy. Ionst ModBus PDU ormcai Burie (muB. prc. 3.2).

VY pexumi ModBus ASCII kaxpu nepenaroTsest Ge3nepepBHAM IIOTOKOM 3
nay3amu 10 lc. Posnpinstors kanpu nepenaBanasm ASCII-ciMBony «:» Ha mmo-
yaTKy Kaapy. Lle# pexuM HaneXuTh 10 CHMBOJIBHOI Tepeadi JTaHuX 1 3acTo-
COBYETBCS IS peaizamii JiarHOCTHIHUX (QYHKITIH.

Pexxum ModBus RTU mepenbawae BukopuctanHs 8 6iT mammx B 11-
OITHOMY CHMBOI, IIIO JO3BOJIAE TIepenaBaTH Mo OaiTy Ha cumBoi. dopmat
cumBoiy B RTU pexumi: 1 craproBuii 6it; 8 6it manux (Morommmii 6it mepe-
naetees mepumM); 1 6iT mapurery + 1 cromouit 6it abo 6e3 maputery + 2
cronoBux Oith. Llell pexxuM y nBa pa3u MBUIIIE, HIK PEKUM CUMBOJIBHOI Te-
penadi.

®opmar kampy ModBus RTU naBenenwmit Ha puc. 3.3. Po3amexyBaHHs
MK KaJIpaMd IPOBOIHUTHCSA 3a JOMOMOIOK YacOBHUX May3 MK CHMBOJIAMH.
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HoBuii kanp He MOBHHEH 3 ABIATHCS Ha IIHMHI paHime, Hix depe3 3.5*T, Big
HOIEPEAHBOrO0, [Ie T — Yac Mepeiadi OfHOro CUMBONY (BETHUYMHA, 5Ka 3BOPOT-
Ha IIBHAKOCTI mepesadi). SIKmo 4ac BincyTHOCTI curHany Ha JiHil (iHTepBai
tu) Gyne Ginbire Hixk 3.5*t, npuiimMay inenTudikye mommiky. 3 iHmoro 60-
Ky, HOsIBa HOBOT'O Ka/Ipy paHinie Hixk 3.5*T Tex npuBese 10 TOMHUIIKH.

InrepBan ! Kom ! 1 InrepBan
i 1 Anpeca ! (byHKui'l': JAHI : CRC16 i rami
] | | |
] | | | |
Bix 3.5t | 1 6aiir | 1 Gaifr 0 — 252 Gaiir 2\6aiit Bix 351

Pucynok 3.3 — ®opmar kazapy nporokoay ModBus RTU

IMons anpecw i xoxy ¢ynkuii B pexxumi RTU 3aiimarots o ogHoMy 0aii-
Ty. SIK KOHTpOJIEHAa CyMa BUKOPHCTOBYEThCS J1Ba OaiTH, 0OpaxoBaHi 3a ajiro-
purmom CRC16.

V pani Bunaakis peamizamis Gpyukmiii ModBus-KiienTa mokmagaerses Ha
orepariifHy cucremy, a goctyn a0 Hux B nporpami [1JIK BinOyBaeThest uepes
KOMyHiKamiitai ¢yHknii iHTepdeiiciB. 3okpema, ne xapakrepHo mra IIJIK
OBEH. B psai iHIINX CHCTEM — KIEHTCHKY CTOPOHY Ha MPUKIAJHOMY piBHI
HEeoOXiTHO TOBHICTIO NMPONMCYBAaTH B Mporpami KOpHCTyBada, a iHTepdeinc
HaJa€ThCs JHUIIE s 0OMiHY 3 KOMYHIKaIifHUM mopToM. B mpomy BUMaaky
CHCTeMa Haja€ CepBiCH BiNIPaBICHHS Ta OTPHMAaHHS MOBigOMICHHS (ke (Bo-
pMy€ Ta aHaji3ye cama mporpama KOpPHCTyBaya) i reHepallii Ta mepeBipku KOH-
TPOJIBHOI CYMH.

3.2.2. Peanizayis npomoxony ModBuUSs 6 mepeaci Ethernet

Komynikamiiiaa apxitekrypa ModBus TCP/IP [17] 6a3yerbest Ha cTekoBi
nporokoniB TCP/IP i mepur 3a Bce mpusHauena st pobotu Ha 6asi Ethernet.
Vci ModBus TCP/IP Knienmu i Cepeepu mimkmoueni g0 mepexi TCP/IP;
MDKMEpPE)XHI TPHUCTPOi THIy MOCTIB, MapIIpyTH3aTopiB abo NDIO3iB uIs
3’equanns Mepexi TCP/IP 3 mocimimoBHUME JIHISIMA T IMEPEX, IO TO3BOJISIE
obminroBatucs naummu ModBus Serial Krienwmcokumu i Cepgeprumu mipu-
crposiMu. TakuM 9MHOM KOoMyHiKamiiiHa cucrema ModBus TCP/IP mossose
OOMIHIOBATHCS IPUCTPOSIM HE TIIBKK Ha Mepexax 3i crekom TCP/IP, a i 3
NPUCTPOSIMHA Ha TOCTIMOBHMX JiHisX 3B’s3ky (ModBus RTU/ASCII a6o
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ModBus+). fk npuknag MoxHa HaBecTH puc. 3.4, B3ATHI 31 crenudikarii
[POTOKOJIY IPHUKIaaHOro pismst [16, 17].

MODBUS COMMUNICATION
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Device

MODBUS ON MB+

Pucynok 3.4 — Ilpuknan apxitektypu mepexi ModBus

OcobnuBocti peanizauil nporokory ModBus TCP/IP. AnanoriuHo Bcim
mepexxam ModBus, nami mepexi BukopucroByrots ModBus Application
Protocol. B ModBus Serial na xanansHomy pisni 10 PDU nomaertscst ampeca
Beoenozo npucmporo ta xontponmbHa cyma, caMm PDU ne momudikyerncs.
ITpore B ModBus TCP/IP mepex momnamgaHHsIM HA TPAHCIOPTHHH PiBEHb 110
PDU (kom ¢yskmii Ta aani) nomaerbest noxatkoBuii MBAP-3aronoBok, skuii
CKJIAJTA€THCSA 3 TIONIB, sKi omucadi B Tabm. 3.11. OtpumManuii iHKanCy1oBaHUN
MOy Tiepenaethes pisHio TCP.

Bimsnaunmo, mo 3a gomomoror momst UnitlD mokHa BKasata aapecy
By3na B ModBus Serial, nanpuxian agpecy Bedenozo B ModBus RTU. Skio
noTpibHO anpecyBaT By301, Oesmocepennbo mimkmouenuit mo TCP/IP, to
UnitID=0. Tomre ProtocollD BukoprcTOBYETHCS TSt MisKCHCTEMHOT'O MYIIBTH-
wiekcyBanns. Tak, TCP nopt mis ModBus-Cepsepy mae momep 502, sikuii Ha
1eit yac € cranpaptHuM noprom npotokony ModBus TCP/IP. Hampukinan, et
MOPT BHKOPHUCTOBYIOTH KoHTpoinepu OBEH. JIna imeHtndikamii mpucTporo,
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SIKOMY TepelaeThCs 3amuT, BKasyeTbesi Horo IP-ampeca. s inentudikarii
TPDU, sixi nanpasmsirorsest ModBus-Cepsepy, sk IpUKiagHoMy 00’ €KTY, BHII-
nennii 502-# TCP-mopr. 3 neramsimu dyrkiionyBanss creka TCP/IP, a Takox
Ethernet moxHa 03HafOMHUTHCH B JTITEpaTypi MO0 KOMIT FOTEPHHUX Mepexkax [18].

Tabmuus 3.11 — Crpykrypa 3aromoka momyiisi MBAP B mporokoni ModBus
TCP/IP

[Tone Josxuna, | Iloscuenus Kiient Cepsep
Gaiit
TransactionID | 2 Inenrudikaris Tpa- | Imimiamsye | Komitoe i3
H3aKIii 3amnu- KIE€HT  y | 3alHTYy
TiB/Bignosinei 3anuri Biamosige
Protocol ID 2 Tun nporokony 0 = | Ininiamizye | Komiroe i3
ModBus KIiEHT Y | 3amuTy y
3amnuTi Bignosigs
Length 2 Kinbkicts HacTym- Inimianizye | Imimiamisye
HUX 0alTIB KIIiEHT Y | cepBepy
3amuTi 3amuTi
UnitID 1 Anpeca Beznenoro IHimianizye | Komiroe i3
BY3IIa KII€HT y 3aMUTy y
3anuTi Bingmosigs

3.3. Peanizauis Tpan3akuiii y mporoxoJsi Modbus B II/TK150

ModBus — 1ie npotokon oOminy i po3poonennii mis [IJIK oxHolMeHHNMIA
MporpaMHHi MOJyJIb, KU 3abe3mneuye podory I1JIK BixnoigHO 10 11bOro NMpo-
Tokoiy. Jst nocrymy mo manux ITJIK i3 3acrocyBanmsiM npotokory ModBus mo
TIOCITiTOBHUX iHTEep(deiicax BUKOPHCTOBYIOTh TEXHOJOTIIO «TOJIOBHUM — ITiJIIO-
psiakoBanuin» («master — slave»), npu sikiit e oxuH npucTpii (roxoBHMI)
MOJKe iHilifoBaTH nepenady (3poOuTH 3anuT Ha guTaHHs abo 3amwmc). [ npu-
crpoi (miAnopsIKOBaHi) MepeiatoTh 3alUTaHi TOJOBHUM MPHCTPOEM JaHi abo
OPOBOJIATH 3anurani ail. st oomidy manumu o nporokory Modbus B 7Z7K150
OBEH icuye nBa BapiaHTh peaizarii: 3a moromororo GiGmiorexkun Modbus.lib
abo 3a JIOMOMOrol0 HamaroKyBaHHS KoH¢iryparii pecypcis I[IJIK. B ocran-
HBOMY BHUIIAJKY J0 CTaHIapTHOI KOH(DIrypamii JomaroThCs Ta HAJATOKYIOThCS
nporpamui momyiai Modbus (Master) a6o Modbus (slave), 3a nomomororo sikux
peamizyersest 0oMiH 3 IIJIK B cratyci Bemyworo abo BeaeHoro npuctporo. Ilpu
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IIbOMY B IIPOEKTi, ctBopeHoMYy B cepenosuiti CoDeSys ms IIJIK, mporpama
KOpHCTyBaya Moxxe Oyt mycroro. J[o cxiiajly MEpeXXHHUX MOIYINIB BKITIOUEHI
iHTepdelicy, SKi caMOCTIHHO HajamToBye KopucTyBad. Cro4aTKy pO3TIITHEMO
Bumanok, e [JIK BukoHye QYHKINIO 20.106H020 TIPUCTPOIO 1 B3aEMOIIE 3 iMiTa-
TOPOM niONOpPsA0K06aHo20 TPUCTPOIO — mporpamoro ModSim32, morim TTJIK
KOHQITYPYETBCS SIK niONopsA0Ko8aHutl IPUCTPIi 1 onuTyeThest porpamoro CAS
Modbus Scanner. [Tyt po3iipoBKY 3amuTiB BAKOPUCTOBYETHCS Tiporpama CAS
Modbus RTU Parser.

3.3.1. Bukonanus IIVIK150 ¢hynxyii eedyuoco npucmpoio 8 npomoxoii
ModBus

OTxe, ctBOpiTh B cepenosumii CoDeSys V2 HOBHI HPOEKT, BU3HAYITH
HeoOximHuit Taprer-¢aitn ta Moy peanizanii POU PLC_PRG. Sk minboBy
mwratgopmy obepite IIJIK OBEH150-1.L, a mMoBy mporpamyBaHHS 00epiTh
CFC. Ockinpku ITJIK nummie onmTyBaTUME BeJeHHi mpucTpiii (mporpamy-
cumyastop Modbus-tipuctporo), Bikao 3 POU PLC_PRG 3amuiure mycrum.
Jamni mepeinite y BKIaaky «Pecypcer» 1 BHOepiTh yruiity «Koungueypayus
IVIK». Y Hili 4yepe3 KOHTEKCTHE MEHIO CTBOPITh IPOTPaMHHUNA MOy
Modbus (Master) [VAR], a B Hbomy 3amiHiTh 10T 3 iHTepdeiicom RS-232 Ha
ciot RS-485. [lani wanmamryiite mapamerpu iHTepdeiicy OOMiHY: BKaXKiTh
mBuakicts — 9600, hopmar kaapy — «8-n-1» ta pexnm oOminy — RTU, sk me
MOKa3aHo Ha puc. 3.5.

CTBOpITH BipTyalbHYy MOJENH MiANOpsiIKoBaHoro mpucrporo — Universal
Modbus device [VAR] i BkaxuTh HOro mapaMmerpu — TYT IOCHTh BKa3aTH ajipe-
Cy IPHUCTPOIO, HapHKia «16», pemTy mapameTpiB MOXKHA 3aJIUIINTH 38 YMOB-
yanHsM. Ha puc. 3.6 HaBeneHO TapameTpy MOAYIIS i UIETIIOTO MPUCTPOIO.

13

Unlieu siyual ssSusuL |

--Analog output[FIX]
Analog output[FIX]

p IS (L =y [N S .
H AT 2%0D2 . 0. DWORD

Basamsie napaveTpst  MapameTpel monyna |

el

-

@

Al
Parity WO PARITY CHECK
Data bits B hits

AT %0OW3 . 1: WORD:

i Stop lenath Ore stop bit
v RS- 485-1[SLOT]

Irteriace Type FS485
Frame arienled ATU
Fiaming time ms 0
Visibilty No

o0 T e ) ]

[ENREN E1 BT ENEN ]

Pucynok 3.5 — Ilapamerpu inrepdeiicy RS-485
monyist Modbus (Master) [VAR]
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B-ModBus (Master) [VAR] Basostie napameTpe  NapameTpe moyns |
AT %QD9.0: DWORD: (* Last ad:
" AT %QW9.1: WORD: (* Last err Wrgers | i T Mare
RE-485-1[SLOT] 1 HModulslP 100:0223 1000223
2 Ma timeout 150 150 1]
= U?lversal Modbus device [VAR] 5 TCPport s
L AT YARO 1 M. BVTR. (% e 1 Methode . ] Gerial
5 ModuleSlaveAddress i 3l 1} 255
6 wfork mode y poll time ] By polltime
7 Palling time ms ooo 100 10 10000
8 Wigibility No FlNo
) Amount Repeat 0 100
10 Byte Sequence Tiace_mo... =] Trace_mode

Pucynok 3.6 — ITapamerpu moxynst Universal Modbus device [VAR]

Hapemrri crBopite MepexHi 3minni: Bxigauit (Register input module
[VAR]) ta Buxiguuii (Register output module [VAR]) perictpu. Braxits
HOMEpH pericTpiB Ta QyHKIII, sKi OyayTh 3acTocoBaHi 10 HUX. B pesymprati
OTpHUMaeTe CTPYKTYpY, SKa HaBeleHa Ha puc. 3.7 Ta 3.8.

E--ModBus (Master) [VAR] =
- AT %QD9.0: DWORD; (* Last ad: RERCER YRR nawmm"”"’”“’"“l
AT #QW9.1: WORD: (* Last errc
RE-485-1[3L0T)

[ rge... | s [ Bnsvernie [ M yons I
niversal Modbus device[VAR] 1 Register Address 6 0
o AT %0B9.1.0: BYTE; (* Com 2 Command Fead holding Registers (0403) ﬂHaadhaldeagis!cra
el 4 ] Wiglbiliy Na = No

EiRegister input module[VAR]
AT %IW9.1.0.0: WORD; [
E--Register output module[VAR
= AT %0W9.1.1.0: WORD: r

Pucynok 3.7 — ITapamerpu BXiJJHOTO peTiCTpy

B-HodBus (Master) [VAR] -
i AT %QD9.0: DWORD; (* Last ads E2308biE NapaMeTDel TBFEMETPbIMnE,'nﬁ‘

" AT %0W9.1: WORD; (= Last ern

~RS-485-1[SLOT]

i Wrne ‘ Wma _‘ IHaveHuE | Mo yrony. ‘ Mun.
B—niversal Modbus device[VAR] 1 Regster.. 9 0
P = ¥ 2. Command Preset singl register [06) Preset singl register (008)
AT %QB9.1.0: BYTE; (* Com g Vistiity o ENn

E-Register input module[VAR]
- AT %IW9.1.0.0: WORD; |
B-Register output module[VAR
- AT %QW9.1.1.0: WORD; (

Pucynok 3.8 — ITapamerpu BUXiAHOTO pericTpy

Cxkommimnroite mpoekT, miaxmoditees 1o I1JIK 3a nmomomororo mporpam-
HOro KoMyHikamiHoro monynst CoDeSys Gateway i 3aBaHTaXTe KO MPOEKTY
y IIJIK. [Tis 3aBaHTaskeHHs Bukopucraiite intepdeiic Ethernet. Ilpu meobxin-
HOCTI HaJIamTyHTe roToBUi npoekT. 3amycriTh [TJIK i BukoHaHHs mporpa-
MU 1 He Biakmouaiitecs cepenosumem CoDeSys Bix ITJIK mst crioctepexeHHs
32 3MIHHUMH TIPOEKTY.
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Jst mpuifomy 3ammtiB 3amycrite Ha [IK mporpamy monitopuary COM-

nopry ComRead Tta mporpamy posmmbpysanus Modbus-3amuris CAS Modbus

RTU Parser. Hanamrryiite intepdeiic oOMiHy (BHIKICTh Ta (opMar Kaapy) i

Jiaii crioctepiraiite 3a npuiHsTiME 3anuTamu Bin IIJIK. Ha puc. 3.9 nokazano

BikHO nporpamu ComRead 3 npuitasitam 3armiroM Bix IUIK Ha 7-my COM-niopri.

£ Softflectro  ComRead v.1.0 Ceroan: 7 Asrycta 2014 roga uersepr | 15
0 nporpanme
AKPAH AAHHLIK NOAYIEHHBH o Cor NopTa L
o
o

.‘Q]musuuuam [CENERRK
- .

@
ol
@
ol
o
BbioaHbIe curH HacTpoiika nopra AHBNMEUPYEMEIN WHTEPEAN BREMEHM
ATS Enb fion
I oM m & Wrrepean, W 100
DTREnb| | | Cropoets [ag00 -
L |
TN CTOApAXEHIA ABHHb i

o § ]
det m contir [T <]

P PETTLLTTTTION

*

S = == ==y =Pt et

nyck cTon

Pucynok 3.9 — Ilporpama monitopuary COM-niopty

Croriroiite B 6ydepny nam’site (Ctrl+C) xomoBy koMGiHariro i BcTaBTe
(Ctrl+V) B mome nporpamu CAS Modbus RTU Parser mis ii posiudpyBaHs.
Pesynbrar posumdpysanns 3amury «10 06 00 09 01 0D 9A DC» nokazaHo

HIDKYE:

Response Analysis

Device Address=16 = 0x10

Function =6 = 0x06 = Preset Single Register
Point Address = 40010

Required value = 269 = 0x01 0D
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VY nmanomy BUmajky Le 3amut Ha 3amuc (pynkuis «06» — Preset Single
Register) uncna «269» y Buxigumii perictp Ne9, To6TO me Apyra MepeKHa
3minHa Ty — Register output module [VAR]. 3a3unaunmo, mo ocranHi 1Ba
6aiitn «9A DC» — e konTponbsHa cyma CRC s pexxumy nepenadi RTU.

3.3.2. Buxonanna IIJIK150 ¢yuxyii eedenozo npucmpoio 6 npomoxoii
ModBus

IToBTopits fii, siKi BuKIaaeHi y myHkti 3.3.1, ane 3aMicTh MOIYIIsl BeIy4do-
0 TPHUCTPOIO IMIKIIOYITE MOAYIh BeneHoro npuctporo — e ModBus (slave)
[VAR]. V BractuBOCTSX MOIYJISL BKAKiTh HOTO azpecy, Hanpukna «16». ami B
IIOMY MOy, Yepe3 KOHTEKCTHE MEHIO, CTBOPITh KOMYHIKAIIIHIUNA iHTEepdeiic
RS-485-1 [VAR]. Ilapamerpu inTepdeiicy BCTAHOBITh BiIOBIAHO IO MyHKTY
3.3.1, To6T0 9600, 8-n-1. Jlai momaiite B MOy b MepEKHi 3MiHHI — THITy 8 bitS
[VAR] Ta Float [VAR]. B pesynbrati Gyae orpuMana Taka KOHQIrypariis Beze-
HOTO TIPUCTPOIO, sIKa TokazaHa Ha puc. 3.10.

L '(;l';v'é)‘ '[{,Xﬁ] Basossie napamerpor  Napamemms vomyma |
--Modbus [FIX]
L R Ve | Wi [Gree [ Towr |

8 bits[VAR] 1 Addiess 6 1

B-- AT %0B9.1.0: BYTE; (* =) [CHANNEL (0)] e Viskilty o FHo
AT %)X9.1.0.0: BOOL; Bit
- BT %0X9. : BOOL: (= Bit
- AT %0X9. : BOOL: Bit
- BT #0X8. : BOOL: Bit
AT #0X3. : BOOL: Bit
AT X3, : BOOL: Bit
AT %Qx3. : BOOL; Bit
AT %Qx3. : BOOL; Bit

--Float [VAR]

-~ AT %QD9.2.0: REAL; (= =) [CHANMEL (Q)]

¥ *
x ok ox

*

«

*

cooocooao

R T I SR
«

R R

L)

*

Pucynok 3.10 — CtpykTypa BEAEHOT0 IIPUCTPOIO
B KoH(irypauii pecypcis ITJIK

OTxe, /11 YUTAHHS Ta 3alMCy 3HAYeHb B CTBOPEHIN 3MiHHIH BUKOPHCTO-
Byiite mporpamy CAS Modbus Scanner, a st po3mmppoBKy 3amuTiB — mpo-
rpamy CAS Modbus RTU Parser.

Bimzraunmo, mo Hymepamis perictpiB B mam’ari Begenoro [IJIK 3mific-
HIOETBCS 32 JOTIOMOTOI0 TaK 3BAHOTO MpaBHiIa «BHPIBHIOBAHHS», SKE ONHCAHE
B mokymenrtamnii mo [TJIK OBEH [14, 15]. Takox 3ayBakuMo, 110 (Pi3H9HO
mam’sth B [IJIK opranizoBaHa 3a MPWHIMIIOM agpecyBaHHS OaiTiB BiITHOCHO
[OYaTKOBOro Oaiita (HyJIbOBOr0), Iie TaK 3BaHE «aapecyBaHHs depe3 3cyB». Ha
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puc. 3.11 nokazaHo poO3MOALT Ta MOPSAOK odumciaeHHs aapec B mam sti [TJIK
Ta BIANOBIHICTH ajpecaM MepeXHUX 3MIHHUX mporpamuoro moxyias ModBus
(slave) [VAR].

4
& HiodBus (sl;ve;[VAfz] ] E . © © v @ (%]
AT i ] § = | PoamiweHHs mepextux | 8 22l Swg
Rs-a05-1[VAR) %— K| amiHHuxynawstisee | & . 3 2 &3
8 bits [VAR] — oo | s 5}
B AT %QB9.1.0: BYIE; (* *) [CHANNEL (Q)]\E\ ﬂeHHﬂ/BMBeﬂeHHﬂ 5 Q= 5 =
—- AT %0%9.1.0.0: BOOL; (= Bit O =) ~— -
AT %0%9.1.0.1: BOOL; (* Bit 1 #) 0x0 8vbItS _ 0x00 0.7
i ig /g:isg Eggi E glt g ; ox1 o | HesalHara nam’ate 8...15
%0%9.1.0.3: * Bit 3 = > - )
e AT 209 10,4, B00Ls (= mit 4+ | OX2 g HesalfHﬂTa nam’ss 0x01 16...23
AT %0X9.1.0.5: BOOL; (* Bit § ) 0x3 HesanHsara nam’atb 24...31
~- AT %0%9.1.0.6: BOOL; (= Bit 6 )
AT %0X9.1.0.7: BOOL; ( Bit 7 =) 0x4 0x02 32..47
Float [VAR] x5 —  Float
AT 7009.2.0: REAL; (* =) [CHAWNEL (0)][ Ox6 0x03 48...63
0x7

Pucynok 3.11 — Po3mozin Ta nopsimok obuncneHss axpec B mam sti [TJIK

BinmosinHo 10 BkazaHoro npaswia 3MinHa tarmy BYTE (mampuknan, pe-
ricTp 36epiranus crany 00MoToK) Mae aapecy 0x0000, a 3HaueHHS apamerpa
tuny REAL (y maHoMy BHOAIKy YKCIIO 3 IUTABAIOYOI0 KOMOIO) 30epiracTocs B
perictpax 3 aapecamu 0xX0002 ta 0x0003. ToOTO, BiAMOBIIHO 10 MpaBUiIa
BUPIBHIOBaHHS NpomyiieHunii perictp 3 agpecoro 0X0001. [le osnauae maxe:
SIKIIO JOAaHa HACTYITHA 3MiHHA Ma€ po3Mip, OLTBII HXK OMUH OalT, HAIpH-
KJaf, aBa OaiTH, To BOHA po3MinTyethes B mam siti [IJIK 3i 3cyBoM 1o mapHOTO
HACTYITHOTo 0aiiTa, a SKII0 YoTHpH OaiiTh — TO HAacTyIHA ajpeca OaiTa TOBH-
HHA JITUTHCS HA YOTHPH 0e3 3anmumky. TakuM anHOM, 4-0aliToBa 3MiHHA, sIKa
30epirae 3naueHns Ty REAL B mam’sti ITJIK, 3cyBaeTsest Ha agpecy Oaiita
0x0004. Bixnosiauo 6Gaiiti 3 aapecamu 0x0001, 0x0002 ta 0x0003 3anu-
IIAaI0THCS BUTBHIMU Ta HE BUKOPHCTOBYIOThCS cucTeMoro BukoHaHHs [TJIK mix
Yyac BUKOHaHHS nporpamu. Lle e parionansHo, ame st [IJIK 6e3 omepamiiiHoi
CHCTEMH € HaWO1IbII MPOCTHM PIllICHHSM.

Ha puc. 3.12 noka3anuii craH MEpeKHUX 3MIHHHX BEICHOTO IPHUCTPOIO,
siKi cTBOpeHi y koHpirypamii pecypcis ITIJIK (mus. puc. 3.10). B nanomy Buma-
IKy Tiepira 3minHa Ty 8 bits [VAR] mMae 3HaueHHs «3», 110 Bimosigae 3Ha-
XOKEHHIO TIEPIIOro Ta Apyroro OiTiB y cTaHi «true», a iHnmx OiTiB — y cTaHi
«false». JIpyra sminna tumry Float [VAR] mae 3nauenns «355,654».
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EModBus [slawve ) [VAR]
E-Madbus [FIX]
LRS- 485- 1 [VAR]

B8 hits[VAR]

B-- AT Z0B9.1.0: BYTE; (= =) [CHAMNEL (Q)] = 3

W Y, 20x0. BOOL: (* Bit

BOOL; (* Bit

BOOL; (* Bit

BOOL; (* Bit

BOOL; (* Bit

BOOL; (* Bit

BOOL; (* Bit

=

[
ocooooooo
WO e WM O
M e WM e O

* K K KX K K ¥

E BOOL: (* Bit
E-Float [VAR] AL TN
“e- BT %D9.2.0: REAL; (* *) [CHAMNEL (Q)] & 355.654

AT TR

Pucynok 3.12 — Cran mepexxaux 3minaux B Moy ModBus (slave) [VAR]

st otpuMaHHs craHy Mepexxnux 3minaux B ModBus (slave) [VAR] 3a-
OyCTiTh Ta HAJAINTYHTE HPOrpamy cKaHyBaHHS Bemenux ModBus-mprctpois
CAS Modbus Scanner. Ha puc. 3.13 nokazano pe3yibTaT GOpMYyBaHHS 3aIATy
Ha YUTAHHS PETicTpiB Ul 30epiraHHsl MEpEeKHNX 3MIHHUX, SIKI CTBOPEHI B MO-
nyni ModBus (slave) [VAR].

Hikue mokazaHuii 3anT Ha YATAHHSA CTAaTyCy OOMOTOK Y BHIJISI OKpe-
MuX OITIB Ta BIAIOBIAL Ha IIE€H 3aIIAT:

[11:44:41] => Poll: 10 01 00 00 00 08 3E 8D
[11:44:41] <= Response: 10 01 01 03 14 B5

Jlaini nokazaHuii 3aIUT Ha BUKOHAHHS YCTAaHOBKHM BCIX BOCBMH OITiB 1 KBH-
TaHMIIs PO BUKOHAHHS Ii€] KOMaH/IH.

[11:47:43] <= Response: 10 OF 00 00 00 08 57 4C
[11:47:43]  Write task has completed successfully

Ha puc. 3.13 mokasaHuil 3amuT Ha YUTAHHS PETICTPIB 3 ajpecaMu
0x0002 ta 0x0003 i pe3ynpTaT YMTAHHSA PETiCTPiB, TOOTO 3HAYEHHS YHCIA
tuy Float.

HeobxigHO maT meski MOsICHEHHS M0N0 aJpecyBaHHS PETiCTpiB 3 OOKy
nporpamu CAS Modbus Scanner. B mporpami 3acTocoBaHe KIacH4YHE ajpecy-
BAHHS PETiCTpiB, sike mpuitHste B mpotokoi ModBus. Lle komGiHoBaHa apeca B
JIECITKOBOMY (hopMaTi, SIKa CKJIQJA€Thesl 3 THUILY PETiCTpa JaHUX Ta HOTo 3CYBY
BIZTHOCHO TIepIIOTO pericTpy. TakiuM YMHOM pericTpy 30epiraHHs 3HAYSHHS YH-
cia Ty REAL marors anpecun 40003 ta 40004. B maHoMy BHmajxy mepiia
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mugpa (4) ykasye, 10 Lie PericTp 3 nam’sTTo, a 4-po3psaHuUi apec pericTpy Ha
onuHULIO OlkIne, HDK agpeca B HEX-dopmari.

@) CAS Modbus Scanner

[EE=—==)

File Help

Have a question?
Search our forums for answers

Click for more info

Edit Tasks Discover

I Autorefresh [Lastupdate: Thu Aug 07 2248:20 014
- o

Pol Disconnect

Read Holding registers starting at 4000;
Read Coil status starting at 1 for 1
Read Coil status starting at 30 for 4
~Write Single Col at33: 1 =
Wirite Single Coi at 30: 0
~Write Single Col at 32: 1
TCP 172.16.28.3:502 timeout: 3
E-Device: 16
Read Holding registers starting at 4000
COM 3:19200,,8, 1.0 timeout: 3 -
< i ' <

TCP 172.16.28.242:502 tmeout: 3 + [offet ¢ 1 Standard addres®! jodataderess  [Hex [ char [uint1e [intts [ unt32
[ Device: 16 3 40003 400003 0xD3B6  § 54198 -11338
Read Holding registers startng at 4000 |4 o _ 40004 400004 ox4m1 & 17329 1739 1135,
-COM 2:18200,E,8,2.0 timeout: 3 “anpus®
- Device: 16

PAL Y3
int32 @ foatsz 9,
» = *
"
11358 355.653992 4
° -

-
‘un®

%224325 <= Respcnse 100304D386 43B1D3 14 *

[22:48: zh'
[22:48: 16 .o
Settings fle: [C:\Users\1\Pocuments\CAS Modbus Scanner \Settings. xmi]
bug file: [C:\Users\1\Documents\CAS Modbus Scanner\Debuglog. tt]
Starting up. .

iy
2

[22:48: 16

Pucynoxk 3.13 — BikHo nporpamu ckanyBaHHs BezeHHX ModBuUS npuctpois

3HOB ckormitoiiTe B Oydep oTprMaHy KoI0BY KOMOiIHALIIO 1 po3mudpyiTe
ii 3a moromororo mporpamu CAS Modbus RTU Parser:

[12:48:20] => Poll: 10 03 00 02 00 02 66_8A

[12:48:20] <= Response: 10 03 04°D3 B6 43 BT D3 14

Pesynbrar po3mmdpyBaHHs BiANOBiAI Ha 3aIUT Oy/Ie TAKUM:

...ll--lll-“

Frame Analysis (10 03 04 D3 B6 43 B1 D3 14 )

The frame has no errors.
Response Analysis
Device Address =16
Function =3
Point Count
Point Index

=2
=1

=0x10

=0x03=Read Holding Registers
(Implied by byte count=4)
Value=54198=0xD3_B6.

unknown because the Poll Message was not provided.)

Point Index =2

Value=17329=0x43_B1.

unknown because the Poll Message was not provided.)
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SIKIIo po3risAaTH 3HAYSHHS PETiCTPIB OKPEMO, TO Iie Oy/e 3BHUYalHE Iiyie
uncino 6e3 3naka (54198 ta 17329). Ane B Hamomy BUMAKy OyJI0 MPOBEACHO
3aIUT HA OTPHMAHHS 3HAYCHHs Yucna 3 IwaBarodoro komoro (REAL). Bimomo,
o gucno tany REAL mogaeThcs B KOOBaHOMY BHTIISI 32 JOTIOMOTOKO TIBiHA-
KOBOTO KOy JOBXHHOIO 32 po3psiau. Jist nomannst uncen tay REAL Bukopuc-
Tanuil Mixaaponuuii crangapr |EEE 754. Ane B nporokoni ModBus we nepen-
0adyeHo mepeaBaHHsl Yuced, SAKi 3aiiMaroTh OLTbIn HiK oxuH perictp (16 GitiB).
B Taxux Brmazkax BUKOPHCTOBYIOTH IepelaBaHHs MiJPsT ABOX PETICTPIB, SKi B
CyMi JTAfOTh TeX 32 po3psau. AJle B IIPOTOKONI HEOOXiTHO BU3HAYUTH TOPSIOK
BiATIpaBJICHHS OalTIB Ta pericTpiB y nocwianHi. lle moTpiOHO npukimaaHuM mpo-
rpaMam, o0 BOHH MOTJIM IIPaBMIIBHO 1HTEPIPETYBATH OTPUMaHi OBIIOMJICHHL.
Tomy B mporokoni ModBuUS 3Hauerns 3minHOI Ty REAL meBHIM "iHOM 3aK0-
JIOBaHE B JBOX perictpax. MOJOAIMIA pericTp CIifye y BiANOBiAI mepmmmM, a
0aliTn ycepeuHi pericTpa po3MillieHi BiJl CTapIIoro 0 MOJIOAIIOTO.

{06 3anmcatu gucno B cranaapti |IEEE 754 a6o BigHOBHTH HOTO, HEOO-
X1THO 3HAaTH TPU IApaMeTPH.

= S - 6ir 3uaka yncia (31-i 6iT);

=  E —3cyB excrionentn (30-23 Gitn);

* M — 3anumok Bix mantucu (22-0 6itn).

e mimi wmcna, 3amucani y ¢opmati |IEEE 754 B mBiiikoBOMY BHTIISI.
Hasenemo ¢opmyny s oTpuMaHHS AECATKOBOTO YMCIA 3 YHcia y ¢opMarti
IEEE754 omurapHOI TOYHOCTI:

F:(-1)S°2(E_127)°(1+M/223),

ne F — necarkoBe umeno. Y tabn. 3.12 mokazaHi pe3ynbTaTd MepeTBOPEHHS
3HAYEHb PETiCTPIB Y YHCIIO 3 IUIABAIOYOI0 KOMO (auB. puc. 3.13).

Tabmuns 3.12 — Ipuknan po3mmdpyBaHHS MOBIJOMICHHS

YV tabniii HaBeseHO JiecsTKoBe uncio 355,654 y popmari IEEE754

16iT | 8 6iTiB 23 6iTn IEEE 754

0 100_0011_1 | 011_0001_1101_0011_1011 0110 | 43B1_D3B6
(HEX)

0 (dec)| 135 (dec) 1810432 (dec) 355,654

3Hak | 3Mimena 3aJIMIIIOK BiJ MAHTHCHU Yucno

YHCIIa | EKCIIOHEHTa y dopmarti
DEC
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3.4. OcHoBHi npuHIUIH (opMyBaHHs 3anMTIB i BiANOBigeii y nmpoTo-
xoai OWEN

[Mporokox OWEN [19] 6yB po3pobiennii 11 00MiHy iHpoOpMaLi€o npu-
ctpoie OBEH mix co6oro i 3 ITK B mepesxi RS-485. ITporokonr OWEN wmae 3py-
YHy Oprasi3aliio /uisd KOHQIrypyBaHHS NpuiaaiB. ToMy yci MOmyiti BBEICHHS-
BHBEJICHHSI Ta JIOKaJIBHI perymsitopu cepii TPM koH}IrypyroThCs 3a I0IIOMOT0I0
nporpaM-KoH(piryparopis, siki BUKOpHCTOBYIOTh IipoTokosr OWEN.

Otxe, OWEN — ne nportokon oominy i pospobienuii s IIJIK oxxo-
HMeHHMI nporpaMHuil MOyJIb, Kuii 3a0e3neuye podoty ITJIK BigmosinHO 10
1HOro npoTokoiy. s nocrymy no mannx I1JIK i3 3acTocyBaHHSIM IPOTOKOIY
OWEN mo mochimoBHuX iHTep(eiicax BUKOPHCTOBYIOTh TEXHOJIOTIIO «TOJIO-
BHUI - HiAMOpsIKoBanuii» («master - slave»), mpu skiit nuie ouH mpHCTpii
(ronmoBHMIT) MOKe iHimiroBaTH mepemady (3pobmrt 3amur). IHmi mpucTpoi
(T AmopsiIKOBaHi) MepefaroTh 3alUTaHi TOJOBHUM MPUCTPOEM JaHi abo mpo-
BOJATH 3aIlATaHi ii.

Jlst oominy ganmmu o nporokory OWEN B 71J7IK150 icHye nBa BapiaHTH
peamizamii: 3a gomomororo 6ibmiorekn OwenNet.lib a6o 3a nomomoror komHi-
rypyBanss pecypciB I1JIK. B ocranHbOMY BUMAAKy 10 cTaHAapTHOI KOHpIirypa-
mii gomarothest mporpamui monyai Owen (Master) abo OWEN (Slave/Spy), 3a
JIOTIOMOTOI0 SIKMX peattizyeTbest oomin mannmu 3 [1JIK B craryci Bemydoro abo
BeIeHOr0 TpHCTPOiB. IIpy 1IbOMy B TPOEKTI, SKUH CTBOPEHHWH B CepeOBHILI
CoDeSys must IUIK, mporpama kopuctyBada Moke Oyrtu mycroro. Jlo ckimamy
BKA3aHMX MOJYJIB BKIIOUEHI iHTepdelicH, sKi HajlamToBye KopucryBad. Jlami
KOpHCTYBa4 J0/1a€ MOTPiOHi 3MiHHI [T 0OMiHY TaHUMH.

3.4.1. Bukonaunsa IIJIK150 ¢ynxyii eedyuozco npucmpor 6 npomoxoiui
OWEN

Omxe, cTBOpiTh B cepenosuiti CoDeSys npoexT, BU3HAYITE HEOOXiTHIH
Taprer-haitn Ta MoBy pearnizamii roizosaoro POU PLC_PRG. fx minsoBy
wiatdopmy Bubepitsh OBEH150-1.L, a MmoBy nporpamyBanns Bubepite CFC.
Ockinpku [IJIK mumre onmuTyBaTHME MOIYIh BBEICHH/BUBEIeHHS, BikHo POU
PLC_PRG 3amumre myctum. Jlami mepeiinite y BKIanky «Pecypcbr» i BuoOe-
pite yrumity «Kouguryparms [TJIK». [lami, depe3 KOHTEKCTHE MEHIO, CTBO-
pite porpamunii moxyms Owen (Master) [VAR], a B HboMy 3aMiHITh CIIOT 3
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inTepdeiicom RS-232 na RS-485 3 Takumu napamerpamu iHTepdeiicy: mBUa-
kictb — 9600, dpopmat kaapy — 8-n-1 i pexxum nepenaui — ASCII, sk ne noka-
3aHo Ha puc. 3.14.

= -O-wen u(Mast:ar) [VAR‘] Basosbie napametps! V'IapaMETpmMunyna}
#0w9.0: WORD; (* Last error =) [CHAD

%0wW9.1: WORD: (* Last hash *) [CHANE "
Haeke | Mn [ 3nausrue Mo o
%0wW9.2: WORD:; (* Last address *) [CF Communication speed 9600 =]11520
P . e = 2 Parity NO PARITY... | ND PARITY C.
%(QB9.3: BYTE; (* Start-Stop) =) [CHZ H Data bits Shits o
=-RE-485-1[5L0T] 4 Stop lsngth Ore stop bit =] One stop bit
5 Interface Type R5485 =|Rs485
E Frame oriented ASCI = ascoi
7 Framing time ms 0 i
3 Visibilty No FNo

Pucynok 3.14 — ITapamerpu intepdeiicy RS-485
momymst Owen (Master) [VAR]

Jami, gepe3 KOHTEKCTHE MEHIO, IOmaiTe MepekHi 3MiHHI. Hampukman,
3MIHHY [UIsI YMTAHHS 3 IPUCTPOIO MOTOYHOro 3HaueHHs mapamerpa (PV) i
3MIHHY TSl 3aIUCy Y PUCTPiii 3HaueHHs ycraBku (SP). BeranosiTe mapamer-
P MEPEXHHUX 3MIHHHUX, BKaXITh aJpecy BEJEHOTO MPHUCTPOIO, Hanpukiax 16,
HASH-nms 3miaanx — PV ta SP, a takox tun 3minaux — Float. Perury mapa-
MeTpiB 3amumre 3a ymoBuaHHsM. Ha puc. 3.15 ta 3.16 nmokasaHo mapamerpu
MEpeKHUX 3MIHHHX Beaydoro npuctporo Owen (Master).

al Owér-lu(MastLer) E{"‘;‘Ri Bas0Bble napameTps! HBPBMETDHMDR':'H”
b BT %(W9.0: WORD; (* Last error *) [CHANNEL
- BT %(W9.1: WORD; (* Last hash *) [CHANNEL (I [T ‘SHEHEHME ‘anMDN
- AT %(W9.2: WORD; (* Last address *) [CHANNE 1 Address length 8 bit EEED
. P . . 2 Address )\ 0
AT %QB9.3: BYTE; (* Start-Stop) *) [CHANNEL 3 Hash rame N
i-R3-485-1[3L0T] 4 Indes 0 0
4] i E ) Use aindex? No x| Ma
F:loat variahle [Listen)[VAR] £ H Float ype Float = Float
AT %0D9.1.0: REAL: (= =) [CHENMNEL (031 7 Precision 2 2
8 Palling time ms 100 100
3 Work Mode Paling Time ] Pling Time
n Repiat counter 0 0
15 Wisiblity No FNo

Pucynok 3.15 — ITapamerpu mepesxHoi 3MiHHOI PV

Jlyst 3pyqHOCTI BBEJCHHS YCTABOK Ta BiZOOpaKEHHS 3HAYEHHS 3MiHHHUX
CTBOPITH Bi3yami3alio NpoekTy. CKOMIIIIIOWTE MPOEKT, MiAKIIOWITECS J0
ITJIK i 3aBanTaxte y [1JIK kox mpoekry. [y 3aBaHTaX€HHS BUKOPHCTOBYHTE
inrepdeiic Ethernet. 3amycrite I[TJIK Ha BUKOHAHHS MPOrpaMy KOPUCTYBada i
He Bimkmrouaiirecs: cepenoumem CoDeSys Bix [IJIK nmst cnoctepeskeHHS 3a
3MIHHAMH IIPOEKTY 1 BBEJCHHS 3HAYECHHS YCTABKH.
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E OW;I;N(M;;;;;;[V.;.Ri Ba30Bble napameTDsl HEDEMBTDMMUR':'M}
~- AT Z0W3.0: WORD; (* Last error #) [CHANNEL
- AT Z0W9.1: WORD; (# Last hash *) [CHANNEL {1 "
haere | M ‘ Sraerie ‘ Mo yrom,
- BT Z0W9.2: WORD; (* Last address #) [CHANNE 1 ddress length G bit bt
- P . . 2 ddiess 16 i}
AT ZQB9.3: BYTE; (* Start/Stop) *) [CHAMMEL 4 Hach rme o
~-R3-485-1[EL0T] 4 Index 0 0
- i i Use aindzx? Nar x|No
B-Float variable (Listen)[VAR] 8 Flsat e Floal = Fhat
-~ BT %QD9.1.0: REAL: (* =) [CHRNNEL (Q)] 7 Precision 2 2
L 8 Paling time ms 100 100
Eflost variable (Write)[VAR] 3 Wtk Mode Poling Tiwe. E] Poling Tine
- AT %QD9.2.0: REAL; (* =) [CHANNEL (Q)] 10 Repiat caunter 0 0
15 Visiblity No o

Pucynok 3.16 — ITapamerpu mepesxHoi 3MiHHOT SP

Jlst npuiiManas 3amuTiB 3amycTiTh Ha [1IK nporpamy monitopunry COM-
nopry ComRead. Bubepits motpibunit COM-1opt i HajamTyiTe HOro mapa-
METPH BiJINOBIAHO /10 HANAIITYBAaHh KOMYHiKaliiHoro moxymns RS-485 B mpo-
exti gt TUIK, a came: mBunkicts — 9600, popmar kagpy — 8-n-1 i pexum
nepenaui — ASCII. Ha puc. 3.17 noka3aHo npuiHATI KaJpH 3alHTaHb 3 OOKY
KOHTpoOJIepa.

D Softlectro  ComRead v.10 Cerogrs: 8 Asrycra 2014 ropa naTHKLE o | 1

O nporpamme
Lowia noceis
ikpau_n:n:ng R A LN T T e
oo ® ‘]’2343474547524F545552534951UD "~‘ 0]
» L
L] -
v B[ 230847 47 20 514847 4E 47 47 7 47 4T 4747 4T 4SSO, w 2
@ 0
L] o
L] o
L]] u
L] u
L] u
@ 239847 20 47 52 4F 54 56 5253 4951 (D 14
L] o
Bewoarie sHrans! Hacrpafa nopra A PR R s
RTS Enb | FRTSDE oM =] e Werepean, e [log
DT Enb | [ETADEN Cropocts (9500 =
weriveser[n |
TN OTOBRENEHAA ASHHBI 0
. L I
Test Bit
| ] cronéur [T <]
nyck con

Pucynok 3.17 — [1apameTpu HasamTyBaHHs MepeXHOI 3MiHHOI SP

Sx BumHO 3 puc. 3.17, ronosruii npuctpiii B IVIK dopmye nBa 3annTH, B
TOYHIN BiAMOBIAHOCTI 3 HOro CTPyKTyporo, omucanoio pawime (puc. 3.15 Ta
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3.16). Ockinpku mporpama ComRead He IPOBOAUTE aHANI3 KaJIpiB, CKOPHCTA-
emocs sl iX po3mmdpyBanHs odimiiHuM ornmcoMm nportokory OWEN, sxwmit
MOKHa cKayaty 3 caity [19].

OTKe, OTpUMAaHO 1Ba KapH.

Ne1-234847 48 47 52 4F 54 56 52 53 49 51 0D — ycworo 14 GaiiTiB

Ne2-2348 47 47 4B 50 48 47 AE 47 47 47 47 47 47 47 47 4A 4F
55 56 0D - ycworo 22 Gaiira.

OO0uzBa KaJapu MICTATH /1Ba CIIyO0OBI CHMBOJIN-PO3ITEHUKN KapiB. Lle
CHMBOJI NIOYaTKy Kaapy — 23 (#) Ta cumBoi kiHus kanpy — 0D (<CR> — nose-
PHEHHsI KapeTkH). BiIkuHeMo iX, OCKUIBKH BOHHM HE BXOISTh B KOHTPOJIBHY
cymy CRC. Jlaini, BiznoBigHo o tabmmmi B oruci nporokosry OWEN neperso-
pumo ortpumani cumBos 1o cxemi «ASCll-cumgon — y mempady», norim
«cKI1eiMO» TeTpa B OalTH i IepeTBOPHMO OaiiTH B MPUKIaJHUI PiBeHB, TOO-
TO oTpuMaemo anapecy, HASH-im’s Ta inmry indopmarito.

Pesynbrar posmmdpyBanas kaapa Nel ma puc. 3.17 mpeacraBieHuii B
Tabmn. 3.13.

Tabnums 3.13 — Iopspok po3mmdpyBanHs kaapa Nel

48 | 47 |48 47 52 |4F |54 |56 |52 |53 |49 |51
0001 [0000 [0001 [0000 |1011 [1000 |1101 [1111 {1011 [1100 [0010 [1010

10 00010000 B 8 D F B C 2 A
16hex oit 3armuty | B8 DF BC 2A
B8CMAHOBIIEHUL],
KiBK. GafiT B8DF — HASH-kon CRC — xoHTpONIBHA

3MIHHOT 3 IM’ M cyma
| R

Pesynbrar posmmdpyBanas kaapa Ne2 nHa puc. 3.17 mpeacraBiieHuii B
Tabn. 3.14.

Tabnus 3.14 — Iopsok po3mmbpyBanHs Kaapa Ne2

48 |47 |47 | 4B |50 |48 |47 |4E |47 |47 |47 | 47
0001| 0000 | 0000 | 0100 | 1001 | 0001 | 0000 | 0111 | 0000 | 0000 | 0000 | 0000
10 00000100 | 9 1 0 7 0 0 0 0
16hex 6im 3anumy | 91 07 00 00

6 .

KBiHEETHg;;H 91Q7 —"HAS’H-KOI[ Tlone JlaHnX - 3Ha-

3MIHHOI 3 iM’SIM YeHHS  3MIHHOI Yy
H?g”_;fffx SP = <56><50> (bopmari IEEE 754
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[ponorxenns Tadmumi 3.14

47 47 47 47 4A 4F 55 56
0000 0000 0000 0000 0011 1000 1110 1111
00 00 3 8 E F
Tlone naHNX — 3HAYCHHS 38 EF

3MiHHOI y hopmarti

IEEE 754 CRC - koHTpONBEHA CyMa

[Mpuknan 3anucy HEHYJIBOBOrO 3HAUCHHS ycTaBKkH (45,25) no mpuctporo
MOKA3aHU{ HIDKYE, JIe KYTOBHMH JTy>KKaMHM BU3HAYCHO 3aKO/I0BAHE 3HAYCHHS
YCTaBKH:

........
----------------
s uy

Lh s
-----------------------

BimmitiMo, 1110 B 1anomy Bumnaziky 3minaa mae tan PIC-Float, To6ro ckia-
JTAETHCS 3 TPHOX OANTIB 3 YKOPOUCHOIO MAHTHICOIO, IO HE3HAYHO BIUTMBAE HA 5-U
3HAK Micis KoMu. Taka TOYHICTh IPH Tiepeiadi TAHUX IUTKOM MPHIHSATHA.

3.4.2 Buxonanna IIJIK150 @ynxyii eedenoco npucmporo npomoxory
OWEN

[oBTOpiTh mii, sKi BUKIameHi B MyHKTI 3.4.1, ame 3aMicTh TONOBHOTO
npuctporo migkmouite mipternuit — OWEN (slave) [VAR]. V snactuBoctsix
MOy BKaXiTh HOro ampecy — 16 Ta iM’sl BEIEHOTO MPUCTPOIO, HATIPHUKIIA],
plc150, sik ne moka3sano Ha puc. 3.18.

E| ‘;’OWEN _(Slav;a) [\}AR] i Bazosbie napameTpe! MNapameTpel Moayna |
e Owen [FIX]

Hhoerc | (1%E] | 3HaveH.. | Mo yraony.
1 Slave Mame ple150 max 8 sym
2 Address Length Shit =2 hit
3 Address 16 1
4 Vizibility Mo = No

Pucynok 3.18 — ITapamerpu monynss OWEN (Slave) [VAR]

Jaumi, yepe3 KOHTEKCTHE MEHIO, CTBOPITh B MOJYJI KOMYHIKaI[iitHUN iH-
tepeiic RS-485-1 [VAR]. Tlapamerpu intepdeiicy BCTaHOBITH TAKHMI:
mBuakicts — 9600, ¢opmar kaapy — 8-n-1, pexxum obominy — ASCII. Ha
puc. 3.19 noka3zani napamerpu intepdeiicy RS-485 Benenoro npucrporo.
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B OWER {slave) [VAR] Basosble napameTpel  [apameTpel mogyns |
BE--Owen [FIX]
Si=- 8N AR Wraere | Ma | IHaMeHHe Mo ymony,
1 Communication speed 3500 i= 11520
2 Parity i . X|NOPARITYC...
3 [Drata bits 2 bits x| & hitz
4 Stop length Ore stop bit = One stop bit
5 Interface Type F5485 T R5485
E Frame oriented ASCI = ASCH
T Framing time ms 1] 1]
g Yisibility Mo FlNo

Pucynok 3.19 — Iapamerpu intepdeiicy RS-485
moxayis OWEN (Slave) [VAR]

Jauni nomaiite B MOIy/Ih Bi MepexHi 3MinHi — Tuny Float variable (Lis-
ten) [VAR] i tunry Unsigned variable (Listen) [VAR] 3 cybmonymem 2
byte [VAR]. B manomy Bumazaky ITJIK imityBaTtmMe poGOTY BEAEHOrO IIPH-
CTPOIO, HANPUKJIAJ MOJYJISl BBEACHHS aHAJIOTOBUX CUTHaiiB MBA, i nepenasa-
TH 32 3aIIMTOM 3HAYCHHS 1 THI JATYMKA HA MEPIIOMY BUMipPHOBaIbHOMY KaHa-
mi. i nux mitei B mapaMeTrpax MEpeXHHX 3MIHHHMX HMOTPiOHO BKa3zaTH Bif-
noBimai HASH-iMena nux sminaux — e rEAd Ta in-t, a Takox ajapecy mepiio-
ro kanany — 16 (cmiBmamae 3 6a30B0OI0 aIpecOr0 IPHUCTPOIO), a iHIII apaMeTpu
3aJHMIITe 3a YMOBYAHHSIM. B pesynprati Oyne orpumana Taka KoH]iryparis
BEJICHOTO TIPHCTPOIO, siKa moka3aHa Ha puc. 3.20 Ta 3.21.

........ Analog output[FIX] =
Analog output[FIX]
B--OWEN [(slave) [VAR]

........ Wraekc | Mia JHateHHE
F-Owen [ FIX ] Addiess lenath 8bit d
16

RS-485-1[VAR] Adhess

Basossie napameTpe:  [TapameTpel Moayna |

Hash name read

2
3
B-Float wvariable [(Ligten][VAR] 4 Index 0
5 Use aindex? No =
AT %QD9 1.0 REAL; ( * * ) B Float type: Float ﬂ
B-Ungigned variable (Listen)[VAF . Erjﬁ.zﬂ.ﬂmm ‘m )
92 byte[VAR] N eewe g H
AT %0W$.2.0.0: WORD; (* " Viebiy i =

Pucynok 3.20 — [Tapamerpu HajamTyBaHHs MEpEeXKHOI 3MiHHOT read

Jly1st unTaHHs 3HAYEHb Y BEJCHOMY NPUCTPOI 3amycTiTh mporpamy OWEN
Test Console, sika BuKOHYE (QYHKIIIO BEAydoro mpucTporo. Ilichs 3amycky
IIporpamu 3’SIBUTHCS i1 KOHCOJIb, Jie HE0OX1THO MPOBECTH HAJAIITYBAHHS IIO-
CJIIZIOBHOTO MIOPTY, BUOPATH THII IIPOTOKOIY, BKa3aTH iM sl SMIHHOI.
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Analog output[FIX] -
Analog output[FIX]
B-0OWEN [slave) [VAR]
&-Owen [FIX] Wraeke ::mmenglh Eagi?ueﬂua 1
+RS-4851[VAR] e
B-Float variable (Lisgten)[VAR] :Jnsd::mdeﬂ o
AT %QD9.1.0: REAL: (* *) Poling e ms
&-iUnsigned variable [Listen][VAE
B2 byte[VAR]
-~ AT %0W9.2.0.0: WORD; (*

Easossie napameTpe  [1apameTpLi Mogyns

100
ok Mods Paling Time
Repiat counter 0
Vistilly Ho

=00 @ ]

JE1 T e

Pucynok 3.21 — [TapaMeTpy HanamTyBaHHS MEPEKHOI 3MiHHOT in-t

OTxe, B 30HI «/Ipubop» HATUCHITH Ha KHONKY «Hacmpotika céazu» 1 B
JIiaTOroBOMY BiKHI, IO BIAKPUIIOCA, «Ycmanogxka napamempos oOMena» BKa-
JKITh THI TIEpeTBOpIOBaya iHTepQeiciB — aBTOMaTHYHNH, BUOEPITh MOTPiOHMN
COM-nopr i 3po0iTh HEOOXiIHI HaNAIITYBaHHS B 30HI «@Popmam OaHHLIX.
9600, 8-n-1. Takox y 30HI «Cemesble napamempul» BBEIITh aIpecy BEICHOTO
npuctporo — 16. [Hmi mapamerpm 3ammmire 3a ymoBuaHHsAM. s 3a-
IaM’SITOBYBaHHS HaJIAIITyBaHb HATHCHITH Ha KHONIKY «OK». Jlami 00epits THI
npuctporo — «OBEH cmandapm», ockinbku B [1JIK150 BUKOPHCTOBYETHCS
nporpamunit Mmoxynms OWEN (Slave) [VAR] sk imitatop BemeHOro mpu-
crpoto. Y 30Hi «[lapamemp» B noni «Tun» — RAW, B o Homepa kaHana — 0
1 B o «us» BBemiTh iM 4 3MiHHOI — rEA.

SIKIIO HATHCHYTH Ha KHONKY «/101yuumb», TO MOXKHA OTPHMATH 3HAYEH-
Hs Ha IEPIIOMY BUMIPIOBaJIbHOMY KaHami. B maHoMmy Bumaaky — 1e kox [43
E2 51 3E]. Ha puc. 3.22 moka3aHi Bi/OBiIHI HaJaIITyBaHHs porpaMu. SIk-
0 HEeOoOXiZHO OTpMUMATH po3mM(poBaHe 3HAUEHHS, TO B 30HI «/lapamemp»
saminnite T RAW Ha i FLOAT IEEE (PIC), stxmit Biamosinae cranmapry
IEEE 754 3 BigkuHyTHM MONOANMM GaiitoM MaHTHCH (nuB. Tabim. 3.15). [itic-
He 3HaveHHs napamerpa Oyne cknanatu 452.6347 (nepesipte camoctiiino). B
mporpami 3a JIONOMOTOI0 KHOIKH «3anucams» MOXKHA 3aIllicaTH 3HAYCHHS
napamerpa, Hanpukiaza ycraBky (SP) y Bexenuii mpuctpiii.

Jns mpuknaxy 3anuimniTe HoBe 3HaueHHs A0 [1JIK, a mortiM mpounTaiite
foro y «cupomy» (Koj 3HaueHH:) i po3mmdpoBaHoMy BUIIIsIL (4KCIO0). 3Bep-
HITh yBary, IO YUCIIO MPHUXOTUTH 3 OLIBIIOK KiTBKICTIO 3HAKIB IMICIIsI KOMH.
I1e ocobnuBicTs popmaty cranmapty |[EEE 754.
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& OWEN Test Console =

Daiin  Cepsuc Momotus

Mpudop
Hacrpoika ceasn T, ‘DEEH CTAHAEPT ']

MNapametp
[¥] K.anan Wi [T Whaeke Tun [T Pure. anna
0 ¢ iead * | ] IF\AW v| lD v| [T Wrarn epemeri

YnpaeneHue qaHHEMH

MoMeRATE MeCTaMW BaITEl
MOMEHATE MECTaMU CA0BA

ID cratMposanue | D0 8784 MepeumcneH1s HMEH‘ [] Tonsko HasecTHbR

Monyumre ‘ b3 [43E251 3E] »er| Janncate Pacwm$poska
Fon-eo nonemok: 1 3a8nYCTHTE GKPHIMT |
| R tect Tect npmu&una‘ - ‘ “Lukn' TecT ‘ [ Movck, napona J o

Pucynox 3.22 — [1apameTpy HaJaIITYBaHHS IPOTPaMU JUIS 3UNTYBAHHS
3HAYEHHsI 3MiHHOI read Ha IepIoMy KaHai IPUCTPOIO

Tabmms 3.15 — [Mpuxiiax po3mudpyBaHHs Koxy napamerpa

VY tabnuui HaBeneHo necsaTkose uncno 452.6347 y dopmarti IEEE754

16iT | 86iTiB 23 6iTn IEEE 754

0 100_0011_1 | 110_0010_0101_0001_0011_1110 | 43E2_513E
(HEX)

0 (dec)| 135 (dec) 6 443 326 (dec) 452.6347

3HaKk 3Milena 3aJIMILIOK BiJ MAHTHCHU Uucno y

yycaa | €KCIOHEHTa ¢dopmarti DEC

Icnye me oqun Bapiant nopanss uncna tuny FLOAT. Le 3HakoBe 4ncio
3 OIHOCTOPOHHBOIO JECATKOBOIO Kpamkoro B mpotokoiai OWEN, ske 3ammcy-
eTbes hopmyIioro:

N = (-1)° » 10° B¥°"" o Mantissa,

ne S — BU3HAYAE 3HAK i IIEPEIAEThCA OJHUM OiTOM (CTapmmm);

EXxponent — necsTKOBHiA MOPSIIOK YKCIA, SIKUH TepeaaeTbes YUCIoM Oe3
3HaKa, BU3HAYAE TIONOKEHHs ecsaTkoBoi komu (0 — st minoro uucna, 1 — mst
9pCiIa 3 JECATKOBUMHU YaCTKaMH TOINO), HEPENa€ThCs TPhOMAa HACTYITHHMHU
Oitamu micist OiTa 3HAKa,
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Mantissa — neHopmaltizoBaHa MaHTHCA, OITH, SKi 3ATUIIIUCEH (TOBXHUHA
MaHTHCH BH3HAYAETHCA PO3MipoM mmojis janux). CymapHa JOBKHHA TTOJIs J1a-
HMX [OBHHHA CKJIAJATH L1JIE YUCIIO OANTIB.

ManTtrca MOXKE BHpaXaTwcs SK y JBIHKOBOMY, TaK 1 y JIBiHKOBO-
necsatkoBomy Bunpimi (kox BCD, mus. crop. 127). Hampuikman, uncimo «-10,38»
MOXKe OYTH 3aKO/IOBaHE TaK:

= BIHKOBO-IecsaTKOBe moganus Mmantucu — 0XA01038;

A 0 1 0 3 8

1 010 0000 0001 | 0000 | 0011 | 1000

S=1 EXP=2 | JlomoBHIOE MOJE 10 1 0 3 8
IJIOro YKciia OaiTiB

»  JBiliKOBe mojianHHs MaHTucH (Ha ouH Oaitt kopotiie) — OXA40E.

A 4 0 E
1 010 0100 0000 1110
S=1EXP=2 | 1038

3.5. OcHoBHi npuHIUNU (GopMyBaHHs 3anuTIiB i BianoBigeii B mpo-
Tokosi DCON

IMporokox DCON xoua He HaJIGXKHTB 10 CTAHIAPTHHX, aJle JOCTaTHHO TIOITY-
JSIDHUI 3aBJIIKU 3aCTOCYBAHHIO BUIATICHUX MOJIYJB BBEICHHS/BUBEICHHS, SKi
pospobneni kommanismu ICP DAS (http://www.icpdas.com) i Advantech
(http://www.advantech.com). Bin peanizye cHMBOJIBHHI OOMiH JaHHMH B TO-

ciinoBHUX iHTepdericax. Kpim Toro, nporokos DCON migrpumanuii B AKX
npwiagax OBEH, nampukman, B IIJIK 100-oi cepii Ta Momymsx BBeleH-
ws/BuBeneHus. MBA, MJIBB, MBY, Mx110, a Takox B iHOIMX HpuiIagax
OBEH. IMomymsipaicts nporokory DCON o0ymoBiieHa BiACyTHICTIO HEOOXi -
HOCTI B CHeLialli30BaHUX MIKpOCXeMax JuIs pealizalii cTeka IpOTOKOMIB, M0
ICTOTHO 3HMXXYE cOOIBapTICTH IIPUCTPOIB, a, OTXKeE, HiHY AJS KiHIEBOrO CIO-
JKMBaya. 3 iHIIOro OOKY, y CHCTEMHOTrO IHTErpaTopa 3MEHIIYIOTHCS BUTpaTH
Ha HABYAHHS, OCKUJIBKU 3aCTOCYBaHHS ITPOTOKOIY TOCTaTHBO IIPOCTE.

Jis ananizy xanpiB nporokomy DCON Bin BeeHOro IpHCTPOIO MOXHA
BukopucroByBaru nporpamy OWEN Test Console, sika emyitoe poboty ro-
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nosHoro npuctporo DCON. [Inst 1b0ro AOCHTHh HaJAIITYBaTH POOOTY MOIYIS
Ha pobOoty 3a nmporokoroM DCON Ta onuryBaTH MOIYyJIbh BKa3aHOIO MPOrpa-
Mmoto. Konoirypanist monyniB MBA i M/[BB mis pobotu 3a nporokoom DCON
MIPOBOJIUTHCS 3a AOMOMOroro nporpam «Kowugueypamop MBA8» i «Kouguey-
pamop M/{BB», sixi B3aeMOJIIOTh 3 MOy IsiMH 3a gortomoroto I11. Konrponepu
100-i cepii OBEH Takox MOXXyTh BUKOHYBATH (DYHKIIiIO TOJIOBHOT'O IIPHUCTPOIO
3a JIOMOMOTrOI0 BIJMOBIAHOrO TporpamHoro moxaymo nporokory DCON -
DCON (Master) [VAR].

Ha puc. 3.23 Ta 3.24 nokasani npuknany 3’ eqaanas [1JIK Ta TIK 3 mpu-
nagamu OBEH (M/[BB ta MBA) ms peanizaunii mporokoixy DCON.

CONVERTER gl g2
RS-485 Q
< - - > Rs-485UsB o ] 2 | EZ
>0
RS-485 RS-485 =
MVA PLC \] TCP/IP [/ 2
L PC

Pucynok 3.23 — Cxema 3’eqnans [1K, I7/IK150 Ta momxyns MBA
JutA peanizanii oOmiHy 3a mpotokoiom DCON

=z
CONVERTER
N - =
< Iff 485 ]I >RS-485/RS-232 RS-232 8
RS-485 RS-485 B
TCP/IP g
MDVV PLC > E PC

Pucynok 3.24 — Cxema 3’eqaans [1K, I7/IK150 Ta moxyns M/BB
JutA peanizanii oOmiHy 3a mpotokoiom DCON
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Jlannii IpOTOKOJI BUKOPHCTOBYE JHIIe (Di3MIHUM Ta NPUKIAIHUA piBHI
mozeni OSIl. Ha ¢isnaHoMy piBHI BUKOPHUCTOBYETHCS IpsIME IBiMKOBE KOAY-
BanHs ASClI-cumBoniB. Bumorn mo cepenoBuina mepenadi BH3HAYAIOTHCS
cranmaproM Ha iHTtepdeiicn RS-485 i1 RS-232. Takox moxnmBa pobora 3a
nporokosioMm DCON uepe3 mozem.

VY nporokoni DCON 3acTtocoByeTbcst METOA OCTYIY /10 KaHAIy 3B SI3KY
«BEIY4YHI — BENCHUI». Y Mepexi MoKe OyTH JTUIIe OJUH Bexydwid i go 255
BeaeHnX npucTpoiB. Y mportokoni DCON mpu opranizarii onuTyBaHHS TIpHU-
CTPOIB CTBOPIOETHCS PSIOK 3aIUTY, 1, MpH ii MOCHWIAHHI, ONMUTYBaHUU INpHU-
CTpiil MOKEe TTOBEPHYTHU JABa BapiaHTH BINOBINI: npasuibhy 6ionosiob, SIKIIO
KOMaH/ia PO3Mi3HaHA 1 € JaHl;, 1 HenpasuibHy 6i0n06iob, SIKII0 KOMaHIa HE
po3ITi3HaHa 1 JaHUX HEMaE.

JItst i iBUTIIEHHS HAMIHHOCTI Mepenavi TaHuX Ha (i3UIHOMY piBHI BHKO-
PHCTOBYETBCS METOZ| OOYMCIICHHS KOHTPOJBbHOI cyMH. OCKUIBKM KaHaJIbHUH
piBEHb B IPOTOKOJI He IepeadaueHuii, TO MOMMIKK Nepenadi MOXyTh OyTn
BUSIBJICHI TUIBKM Ha MPUKIATHOMY PiBHI, TOOTO Oe3mocepenHbo B Mporpami
KOpHCTYBaya.

Kanp npuxnanxoro pisas nporokory DCON mae Takwuit Burssiz:

Pozninenuk | Anpeca | Komannma Bbrok nanux Kontponsna
cyma
1 GaiiT 1 GaiiT 1...5 GaiiriB | 1...256 GaiitiB | 1 Gaiit

Bcest indopmaris, mo MicTHTBCS B Kapi, BKIIOYAIOYH afpecy MOIYIS 1
naHi, nepenaetbest B ASCll-kooax cumBomiB. KoskeH Kalip MOYMHAETHCS 3 PO3-
IiMBHUKA. SIK pO3IIIBHIK MOXKYTE OyTH BHKOpHCTaHi cumBonu: $, #, %, @, *;
Y BIIOBIIIX BEJCHOTO MPHCTPOIO BUKOPHCTOBYIOTHCS cUMBOIM ~, !, ?, >. 3a
JIeIKIMHY KOMaHAaMH MOXYTb CJIilyBaTH AaHi, aine ix Moxe i He Oytu. KoHt-
pOJBHA CyMa, siKa CKJIAAETHCSA 3 JTBOX CHMBOJIB, MOXE OYTH BiICYTHBOIO.
KokeH xaip MOBUHEH 3aKiHIYBATHCS CHMBOJIOM ITOBepHEHHs kaperkun <CR>
(ASCIl-komx ODpey). Psimku popMaTy BiImOBiAi MOXKYTH HE 3a/JaBaTHCS, SKIIO
MIPUCTPill He BiAMOBiAae Ha 3amuTd. Psamok GopMaty BiAMOBIAI MICTHTH TEBHI
CHMBOJIH 1 CIIeIKOMAH/IH.
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CuMBOJI — Oy/b-SIKMI CHMBOJI, OKPIM CIIYXKOOBHX, 10 SIKMX BiHOCSTHCS
cumBoin $, [ ta |. TIpr HEOOXiTHOCTI BUBECTH CITY)KOOBHI CHMBOJI SIK 3BHYAIi-
HUH, BiH BBOIUTHCS B PSIIOK JBIUi ITiIPSIIT.

Cnenkomanaa mae takuii hopmat: [{moaudikarop} nis].

MomngikaTop — KiTbKiCTb CHMBOJIB, III0 OOPOOISIOTHCS MTi€r0. € aecsT-
KOBHMM LiJIMM 4YHuciIoM. Moke OyTH y BCiX JIiH, OKpiM OOYMCIICHHS! KOHTPOJIb-
Hux cyM. HasiBHicTh MomudikaTopa HE0OOB I3KOBa, 3HAYCHHS 32 YMOBUAHHSIM
JTOPIBHIOE OJIMHHUIII.

Jist — Bi1oOpaXKaeThCs B PSAAKY CIIEIIKOMAHIN OJHUM 3 TAKUX CHMBOJIB —
D, H, F, S, * +, %. Perictp cumBo:iB 3Ha4eHHS He Mae. CHIMBOIIM BiJIIOBiIa-
I0Th TaKUM BHUIAM JIiH:

a) D — momae 3minny, sixa nepenaerscs B ASClI-komi B recsitkoBomy ¢ho-
pmari (6e3 3uaka), abo meperBoproe ASCII-psitok 3 necsitkoBoro popmary (6e3
3HaKa) B 3MiHHY, 10 MpuiiMaeThest. KiabKiCTh CHMBOIIB 331a€ThCs MO (DiKa-
TOpOM;

6) H — momae 3minny, sika mepenaersest B ASCll-cumBonax y HEX-
¢dopmarti, ab6o neperBoproe ASCII-psnok 3 HEX-dhopmary y 3minny, mo npu-
nimaeTbes. KiNBKICTh CHMBOITIB 331a€THCSI MOIU(IKATOPOM;

B) F — monae 3minny, sixa nepenaerscst B ASClI-cumBonax y mecstkoBo-
My (opMari 31 3HAKOM, PO3IUIBHIKOM IiI01 Ta Ap0OOBOI YaCTHHH YuCia (Kpa-
NKOI0). PsiTok Mae (ikCOBaHE YHCIO CHMBOJIB, SIKE 3aaHe MOAH(DIKATOPOM.
JIyist 3MIHHEX, 110 PUIIMaloThCsl, TPOBOANTH 3BOpoTHE TiepeTBopenHs 3 ASCII-
psizKa y 4mcIo;

r) S — 37iliCHIOE MpsIME KOTHIOBAHHS 31 3MIHHOI TUITY PSIIOK», sIKa Tepe-
JIA€ThCS, Y PAIOK 3alMTy YHCIa CHMBOJIB, SIKe 3aqaHe Moau¢ikaTopoM abo
3BOpOTHE KOITIIOBAHHS 3 pSAAKA BIAMOBiAI y 3MIHHY PSIAKOBOTO THITY, IO
MpUIMAETHCS;

I) * — 3amae B psZIKY BiAmoBini Habip CHMBOIIB, sIKi TpebGa MPOIYCTHTH.
KinpkicTs CHMBOIIB 33/1a€TECST MOAN(IKATOPOM;

€) + — BCTaBJIsI€ B PAIOK 3aIUTy KOHTPOIBHY CyMy 260 OTpUMYE 1i B psiai-
Ky BixnoBizai. KoHTponbHa cymMa 00UMCITIOETRCS NUISIXOM CKJIaJaHHs 3 TIeperno-
BHIOBAaHHSM 110 MO0 256. JlaHa mist He Mae Moamdikaropa;
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k) % — BCTaBIsie B PSAAOK 3alUTY KOHTPOIBHY CyMy a00 OTpUMYe ii B
psaaky Bimmosini. KonTponsHa cyma oO4mcimoeTbest 3a 8-0iTOBUM HOIIHOMOM
(CRC). Nana nist He mae Momubikaropa.

Konrposnpaa cyma (CHK) cknamaerscs 3 nBox cumsonis HEX-dopmary
(y cymy He BXOmUTh KoJ ciMBOIY <CR>) i 103BOJIsIE BUSBUTH ITOMHJIKH B KO-
MaH/[aX, MOCIaHUX BEIyYHM MPUCTPOEM, a TAKOX Y BIINOBIISIX BEICHOTONPHU-
crpoto. KoHTposmpHa cyma mepenaeTscsi Oe3mocepelHbO Iepell CHMBOJIOM
<CR> i mae nmopiBHIOBaTH cyMi KOJ0BHX 3HaudeHb ycix ASCIlI-cumBomiB ko-
MaHu. SKmio cyma Oinpmra 3Ha4eHHS FFpey, TO SIK KOHTpONIBPHA CyMa BHKOPH-
CTOBYETHCS JTUIIIE 11 MOJOMIINI OAHT.

Hampuknan, skmo moTpiOHO mepeciaTd BEJCHOMY IPHCTPOIO KOMaHITy
$052<CR>, to xourponsHa cyma ASClI-koxiB cuMBOIiB KOMaHIu (CHMBOI
<CR> He paxyeTbCsi) piBHA:

“$"+70"+"5"+"2"=24pexct 30hext 35hext 32hex=BBhex-

Taxkum uuHOM, Tiepen cumBoiioM <CR> y komanay Tpeba nomati koi BBpey,
toxi komanna $052 Gyme Takoro: $052BB<CR>.

Slkio BigMOBiMe MOAYIS HA IF0 KOMaHAY 0e3 KOHTPOJBHOI CyMu Oyre,
Hanpukian, !05200600<CR>, To cyma ASCIlI-koniB cuMBOIB i€l KOMaHAH
piBHa

“I"+0"+"'5"+"2"+"0"+"0"+"6"+"'0"+"0"=
=21 pex+30nex+35next32next30hext30hex+3Bhext30next30nex=1AEnex.
VY 1mpoMy BHIIAAKY BiIIOBiTh MOAYIS 3 KOHTPOIBHOI CYMOIO OY/I€ TakKoro:
105200600C0AE<CR>, ne nepenocransiit 6aiit «C0» o3Hadae, 110 BCTAHO-
BJICHHH PE&XKHUM 0OMiHY 3 KOHTPOJIBHOIO CyMOIO.

[Tpu HanwcaHHI TPOrpaMu MPHUKIATHOTO PiBHS BUKOPHUCTOBYETHCS HaOIp
CTaHJAPTHUX KOMaH/, MPUKIAIN KX HaBeneHi B Tabm. 3.16.

Komanan nporokoiry DCON ginsiTecst Ha 4OTHPH THITH

®  KOMaHIW MOAYIIiB aHAJIOTOBOTO BBE/ICHHS;

® KOMaH[IW MOYIIiB aHAJIOTOBOTO BUBEICHHS;

® KOMaHJW JAUCKPETHOTO BBEICHHS/BUBCACHHS,
® KOMaH[H JIYWIGHUKIB Ta TalMepiB.
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Tabmuma 3.16 — [Ipuknamu komana nporokory DCON

Komanna Bigmosigs | Ommc

Bcranosmroe anpecy, aiana3oH BXigHOI
%AANNTTCCFF | 1AA HaNpyry, IBUAKICTH 00MiHY, (opmar
JTAaHUX, KOHTPOJIEHY CYyMY

#AA >(Data) IToBeprae Bci BXigHI 3HaYCHHS aHAJO-
TOBHX KaHAMIB JJIs 33JaHOTO MOJYJIS

[NoBeprae BXiJHE 3HAYCHHS aHAJIOTOBO-
#AAN >(Data) ro kxanany Homep (N) mns 3amaHoro
MOAYJIS

Bukonye xamiOpyBaHHS aHAJIOTOBOTO
$AAOD IAA MOIYyJsl JUIA KOMIICHCAIIi TIOMIIIKA
KoedinieHTa rnepenayi

Buxonye xaniOpyBaHHSI aHAJIOTOBOTO
$AAL IAA MOIyJsl Ui KOMIICHCAIIi TOMIIIKA
3CYBY HYJIA

IToBeprae mapamerpu KoHGirypamii

$AA2 IAATTCCFF

MOAYJId 3 BKa3aHO aJApeCoro

Posrisinemo npukiiaan GopMyBaHHS 3aluTIiB Ta aHaNI3y BiANoOBiAeH 3a
nporokorom DCON.

1) PosrisiHeMO MpUKIIA[ BUKOPUCTAHHSI KOMaHOu #AA Ui OTpUMAHHSI
JAHKX 3 MOl aHAJIOTOBOT'O BBE/ICHHS (HAIIPUKIIA]], 8-KaHAIBHOTO).

CuHTaKCcHC KOMaHAN 3aIHTY Oy/Ie TAKUM:

# AA [CHK] <CR>,

ne AA — anpeca monyiast (Bixm OOnex 10 FFpey), [CHK] — xonTponsna cyma,
<CR> — noBepHEHHS KapeTKH.
BimnoBine Momyns Ha KOMaHIYy MaTUME Takuil popmMar:

> (Data) [CHK] <CR>,

SIKIIO KOMaHNa TPHUHHATA, MPABIIBFHO pO3IIM(ppoBaHa i BUKOHaHA. Tyr > —
CHMBOJI-PO3IIJIBHIK TP KOMaHIi, sika BukoHaHa, (Data) — mawi, mo Bumipro-
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101b6cs1, [CHK] — konTponsHa cyma, <CR> — moBepHeHHs KapeTku. SKmo ma-
JIU MicCIle CHHTAaKCHUYHI TTOMUJIKH a00 TIOMHIIKA 3B’SI3Ky, TO BIATIOBiMI Bill MO-
Iy7s He Oyre.

Hampuknan, ams omuTyBaHHS MOZIYINS 3 aapecoro «26;0» JaHa KOMaHIa
Oyze takoro: # 1A [CHK] <CR>.

BimmoBigs MOmyIs Ha KOMaHIY MOXKe OyTH TaKO:

>+1.2345+0.3456+0.0001+2.5000+1.2345+0.3456+
0.0001+2.5000 [CHK] <CR>.

V BiAMOBiAI HABEIEHO BiciM 3HAYCHb HATIPYI'W Ha BOCHMH BXOJaX MOY-
JIS1 BBEJICHHS aHAJIOTOBUX CHUTHAJIIB.

2) Ipukiax yCTaHOBKY BHXiJHOTO 3HAUEHHsT MOIYJIS aHAJIOrOBOIO BHBE-
nernst |PC-7021 3 nepionuuHiCTIO B OHY CEKYHAY 1 TP HEOOXiAHOCTI 3MiHH
3HAYCHHS.

CHHTaKCHC KOMaH/IX 3alUTy Oy/Ie TaKuM:

# AA (gaHi) [CHK] [CR],

ne # — pospineHuk; AA — ampeca mprCTporo; (AaHi) — Buximue 3uaueHus (5
gucen + 3HaK + Koma), ycboro — cim cumBomniB, [CHK] — kouTponbHa cyma,
[CR] — moBepHEHHS KapeTKH.

SIK1o KoMaH/a MpUiHATa 1| BUKOHAHA, TO BiAIIOBIIb MOLYJIS HA KOMaHITy
MaTHMe Takui GopMmart:

I [CHK] [CR],

ne ! — po3minbHUK y BUMAAKY yCHilHOTO BuKoHaHHs KoMaumu; [CHK] — xom-
TponbHa cyma, [CR] — moBepHEHHsI KapeTKu.

3.5.1. Bukonaunsa IIJIK150 ¢ynxyii eedyuozco npucmporo 6 npomoxoiui
DCON

Hixue HaBeneHumid mpukiaj KoH)irypyBanHs B cepenoBumii CoDeSys
pecypcie IIJIK moxynss DCON (Master) [VAR] 3 migkio4eHHM 10 HBOTO
momyrnem Universal DCON device [VAR]. Tyt npoBOIUTBCS 3aIMC 3HAYCH-
Hs Ha BuXig Moxyis IPC-7021 3 anpecoro 241 (18yey). daHi, Mo mocuaamTs-
cst B Momyis |PC 7021, 3amatoThest y BuXimHmi 3MiHHOT output_1 tumy Float
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(REAL). Bixno xoH¢irypauii nporpamHoro Moayins B [1/IK150, sikuit Hanam-
TOBaHHWU U1l NIEPIOJUYHOTO 3alMCy BUXIJHMX 3HaueHb y moxayns IPC-7021,
rokasaHe Ha puc. 3.25.

~-Analog output[FIX] m
-Analog output[FIX]
8--0OCON (Master) [VAR] ‘ ‘
. . . ] [ 3 n
AT %0W9 .0 WORD:; (* Last er HREKE F\e’:jest = mHsEE;’E]F:']E Damom
...... RS-485-1 [SLOT] gudud respore furmlat v Y
B-Universal DCON device[VAR] s espones meoul 150 150
‘work mode Eoth = By pall time:
AT %0W%.1.0: WORD; (* St 100
B--Float output[VAR]
"""" output_1 AT %ID%.1.0.0

Easosuie napameTpsl  [1apaMeTpsl Moayns ]

Polling time s 1000
isibility Ho ElHo

T 1

Pucynok 3.25 — Cxema nanamrysans [1/IK150 ta monyns M/[BB
dopmar psKa 3anury Oyzne TaKuM:
# 18 [7f] [+],

e # — CHMBOJ po3IiibHUKAa KoMaHm, 18,.« — ampeca mpucrporo y HEX-
dopmari (0 6yke euxopucmosyemoca eepxiii pezicmp!); [7f] — cmemko-
MaH/1a, SKa BKa3ye Ha Te, IO CIM CUMBOIIIB 3aIIUTy MaroTh OyTu cpopmoBaHi y
BUMILSIOL ducna 'y ¢opmari « [3HaK] YMCNO YMCNO YNCIIO YUCHIO . YMCHIO »,
NIPUYOMY JIaHi MatoTh OyTH B3SITi 3 BUXiJIHOI 3MiHHO{, sIKa TOBUHHA MaTH (op-
mar float; [+] — cenkomanna miapaxyHKy i JOJaBaHHS B KiHELb 3alIUTY KOHT-
POJBHOI CyMH «3a MOAyJeM 256».

YBara! CuMBon MOBEpHEHHS KapETKH B MOCHIKY BCTABJISIETHCS aBTOMa-
THYHO!

®dopmat mo3uTHBHOI BiamoBiai Oyae — !|. dopMart HeraTUBHOI BiAIOBi I —
?. YV uux BUMaAKax JaHi CHMBOIH HE MICTATh HisIKOI 1HIIOI iH(popMarIii.

3.5.2. Hanawmysanus 36’s3Ky 3 mooynamu esedenns/susedenns OBEH
3a npomoxorom DCON

Monyni BBenenns/BuBeneaHs OBEH, B Skux minTpuMaHWA TPOTOKOI
DCON, nepen minkmrodeHHsM 10 PCY maroTe OyTr HajamToBaHiI HA BiAIOBi-
JHAN Tiporokon poboTr. Li Momymni mpairiorors B Mepexi RS-485 3a mportoko-
oM DCON mumie 3a HasiBHOCTI B Hilt roioBHOro mpuctporo (IK a6o ITJIK).
Panime 3a3Havanocs, mo KOH(QIrypyBaHHS MOIYJIB 3iHCHIOETHCS 32 HPOTO-
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kxoiomM OWEN 3a monmomororo nporpam-kodiryparopis. s inrerpamnii Moxy-
niB no cknany PCY neobxinHo:

" [o-Tiepiie, 3a JOIOMOTOI0 IIPOrpaMHU-KOH(IrypaTopa HaIalITyBaTH

inTepdeiic Ta mporokon odminy nanumu 3 1K abdo ITIK;

® [o-Ipyre, MPOBECTH KOH(ITypyBaHHS BXOXIB Ta BUXOIB BiJIIOBIIHO

JIO TUITY IATYHKIB, IO MiJKII0YAI0THCS, | BAKOHABYMX MEXaHI3MiB.

3ayBa)KMMO, OCKIJIbKHM KOH(IrypyBaHHS MOJIYJS 3IIHCHIOETHCS JIHMIIE 32
nporokonioMm OBEH, To 1 mepexoxy IpUCTPOIO Ha poOOTY 3a MPOTOKOJIOM,
SIKAH BKa3aHWH y mapameTpi «Prot», micis 3aBaHTakeHHsT KOH(Irypamnii Heob-
XiIHO BUMKHYTH Ta BBIMKHYTH MOJYIIb.

OTxe, IS TATOTOBKK NpHUCTpoio 1o podot B PCY HeobximHo uepes I11
niakmountH oro a0 1K ta mogatw xwusnenns. KondirypyBanns Bxiovae Ha-
JAIITYBAHHS MEPEXKHHUX MapameTpiB i Mepexuoro inrepdeiicy (koHdiryparis
MIPUCTPOIO — II€ TMOBHUK HA0Ip 3HaYeHb MapaMeTpiB MPUCTPOIO, KNI BU3HAYAE
fioro pobory). ITicis 3amycky mporpaMu-KoH}irypatopa y BikHi HANANITYBaHHS
MEpEeXHHX MapaMeTpiB MporpaMy HEOOXITHO 3aJaTH MapaMeTpH VIS 3B SI3KY 3
NpUCTpoeM 110 iHTepdeticy RS-485, a came: mBuakicts — 9600, dpopmar kanpy —
8-n-1, agpeca npuctporo — 16 i Homep COM-mopty. [lami mis 38’ s13Ky IPUCTPOIO
3 [IJIK a6o I1K y cknani PCY neo6xinHo BHOpaTH HEOOXIAHMHA MPOTOKOJI 00Mi-
Hy (DCON), a Tako)X HamamITyBaTH BUMIPIOBaIbHI BXOMM. Ilicis 3aKiHYCHHS
KOH(ITypyBaHHS MOJIYJIsl 30€peXiTh Ta 3aBAHTAKTE MPOEKT 3 KOHQIrypamieo y
TIPUCTPIH, 3a3/1aJI€ri/Ib BCTAHOBUBILY 3 HAM 3B 530K. Ilepe3aBaHTaxTe MPUCTPIi
JUISl TIepexoy Ha poboty 3a npotokonom DCON.

Jis omutyBanns moxynis OBEH 3a nmporokonmom DCON 3 6oky I1K 3a-
crocoByerbes mporpama OWEN Test Console ta BukopucroByerscest I11. 3amy-
crite mporpamy OWEN Test Console, sika BukoHye QyHKIIIO BELy40ro mpH-
CTporo Mepexi. [y YuTaHHS 3HaYeHb Y BEACHOMY MPHUCTPOi BHOEPITH MPOTO-
kon, notim tun [, Hamamryiire mapameTpu iHTepdeiicy 1 BKaXiTh agpecy Mo-
mynst. Ha puc. 3.26 mokaszani napameTpu oOMiHY U1l ONUTYBaHHS MOJYJIB 3a
nporokorom DCON.

[Micns HanmamTyBaHHS MapaMeTpiB OOMiHY BHOEPIiTH THUN PO3AITHHUKA —
nepmit 6aiT (BUOEPITH CUMBOJI-PO3MITIBHIK «#») Ta ONMUTYBaHMH KaHal (Ha-
TpHUKIIa, 4-# KaHam) i HATHCHITE Ha KHOMKY «[lomyuume». Bimsnaummo, mo
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HyMepalis KaHaJiB y MOIyJi IOYMHAETHCS 3 HYIbOBOro. Y TOJi BiANOBifi
CHOCTEpiraiTe 3a NOBIIOMICHHIMHU MOJIYIIS.

8 OWEN Test Console = =
®aiin  Cepewnc  lMonmous
Mprsop
‘ HacTpobka ceasu <HEMSBECTHEIN ABTORACIOEHABAHHE
MapameTp Ycranoska napametpos obimena Libj‘

MNepebii faim [l kanan
[ = Yerpoictea (wawns] ceasu
[4er. npecépascrarans RS 232¢-5F5485 (ACE M, ACH, ) -

YnpaBneHuE faHHEIMA

MocnenoBaTe AbHBIA NOpT:

FODMAT EHHEI CeTeBtie napameTpel

MNonyars | >3> | CropocTe 9500 - Nz anpeca (Bur] |8 hd |
- Kon-eo kaHanos 8
Kon-eo nonemok: 1 B LTl AaHHBIN _
A _— Basosbii anpec 16
R Tect TecT npoTokona EwMT npoBeprM | ha =

————— Taiirayr orkamealrc] 50
Cron-gure 1 i

Nayza whted [rmec] 0

[ 0K ] l OrmeHie ]

Pucynok 3.26 — Hanamrysannst intepdeiicy mporpamu OWEN Test Console

OyukuionyBanas [IJIK150 3a mporokomom DCON B cepemoBumi
CoDeSys peanizoBano juIIe B peKHMi BEAY4Oro IPHCTPOIO 1 peani3yeThes
npu noxaBaHHi B KoH(pirypatiro pecypceiB [IJIK nporpamuaoro moaynst DCON
(Master), siknii 10 BHOpaHOMY KOMYHIKaliiHOMY iHTepdeicy OOMIHIOEThCS
JTAHUMH 3 IHITUMH TprcTposiMu. [Tpu boMy B IPOEKTI IporpaMa KOpUCTyBada
MOXe OyTH ITyCTOIO.

Jlo ckiamy MoaysIst BKITIOUEHI JIMIIE ITOCHiIOBHI iHTepdecH, sIKi KopHc-
TyBa4 HaJAIITOBYE caMmocTiiiHO. Kpim Toro, KopuctyBau goniae norpiOHi 3MiH-
Hi 11 oOMiHy garuMu. B mporeci podotu [IJIK BimmpaBise 3auT BEICHAM
npuctposiM 1o iHTepdeiicy RS-485 Ha unranns mapaMeTpiB KaHANIB H ycTaHO-
BKY 3Ha4€Hb BUXOJIB. 3ayBa)knMo, 110 B mporieci podoru [1/IK150 3a mporo-
koioM DCON e Tpu Bapianté podoTH MOAYs: 6€3 po3paxyHKy KOHTPOIBHHUX
CyM, 3 PO3PaXyHKOM KOHTPOJIBHHX CyM IIUISIXOM CKJIaJaHHS 3Ha4eHb BCIX CH-
MBoIiB (32 Momymem «256») i 3 po3paxyHKOM KOHTPOIBHHX CyM 8-0iTOBHX
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cumBoniB 3 CRC. Bapiant poGoTn kopucryBad oOHMpae BiJIIOBIIHO 10 TOTrO,
SIKMH BapiaHT PO3PaxyHKY KOHTPOJIBHOI CyMH BUKOPHCTOBYETBCS Y IPUCTPOI,
1110 3aIUTYETHCSL.

BukopucToByIOThCS TaKi alrOpUTMH IIEPETBOPEHHS TaHUX Y MOJYJIL:

®  npu popmyeanni 3anumy — BC1 CUMBOJIM 11033 CIICIIKOMaHAaMH KO-
ITIFOIOTHCSI B PSIOK 3aIATy O3 3MiHH, CIICIIKOMAH/IM 3aMIiHIOFOTHCS Ha
3HAYEHHsI 3MIHHHX (6UXiOHUX), SIKI TIEPEIAlOThCS. 3HAYCHHS 3MiHHHUX
KOAYIOTBCA Y opMaTi, SIKAH 3aJaHui Ni€F0, YUCIIO CUMBOIIB BiJIO-
Biae MomuQpiKaTopy;

*  npu po36opi 6i0noeidi — BCi CUMBOJIHM 11032 CIICIIKOMAaHIAMH TOPIiB-
HIOIOTBCS 3 BIJIMOBITHIMH TTO3UIIISIMH BIATIOBIAL 1 IPH 3HAXOMKCHHI
BiIMIHHOCTI BHPOOJISETHCS MTOBIJOMIICHHS TIPO TOMIUIKY. JlaHi B mO-
3WIHSIX BIMOBIMl SIKi BIATIOBIAHI CIIEIKOMaHAAM, MEPETBOPIOIOTHCS i
36epiraroThes y BiAMOBIMHUX 3MIHHEX, IO TPUAMAIOTHCS (BXITHUX).

SIKmmIo 3ammT >KOpcTKO (hikCcOBaHMHM, TOOTO B PSAKY HE MICTATHCS 3MiHHI
IIaHi, TO pAaoK GopMyeThCs 0e3 IKUX-HeOyIh KOMaH] 1 y TAKOMY BHUIJIAI BiJl-
CHJIA€ThCS, TIPH [IbOMY MOXKE OYTH J0/1aHa KOHTPOJIbHA CyMa.

AHaNorivHo 0OpOOJNSIETHCA BIMMOBIIE: SIKIIO MPUXOIUTH PSIOK, IO HE
MIiCTHTP SIKuX-HEOYb qaHuX (B KiHIII MOXKe OyTH KOHTPOJbHA CyMa), I O3Ha-
Yae, 0 MpWIIa]] IPAITIoE, pearye TOIo, TOOTO caM (aKT OTPUMaHHS BiAITOBi i
BiJI IPIJIAJy BiKe € iH(OpMAILi€ro.

MMicas momasamus moxyns DCON (Master) [VAR] i migkitrodeHHst 10
HBOro yHiBepcanbHoro npucrporo Universal DCON device [VAR] y xoudi-
rypauii pecypcis I1JIK 3’sBUTBCSI He3arOBHEHHMH a0I0H, Yy SKOTO MapaMeTpu
1 3MiHHI HE TPHB’s3aHi 10 KOHKPETHOT'O 30BHIIIHBOTO IpHcTporo. [licms 3aro-
BHEHHS ITOJIiB TTapaMeTpiB 3HAUYCHHAMH, MiAKITIOYCHHS 1 BU3HAYCHHS BXITHUX 1
BUXIJJHUX 3MIHHHX Oyne chopMOBaHO KOHKPETHHH NMpUCTpiil 11 oOMiHY na-
Humu. Y BXigHEx 3MiHEEX (input variables) 3HaueHHs 3amuCyrOTHCS, KOJIH
MPUXOJUTH BIATOBIb BiJ ONMUTYBAHOTO NPHCTPOIO i B HUX 3HAYCHHS (Qikcy-
TOThCS; BUXIiqHi 3MiHHI (Output variables) BUKOPHCTOBYIOTECs TIpH (OpMYyBaH-
Hi 3aIUTY.

Jlo Moyt MOXKHA JI0IaBaTH 3MiHHI pisHOro posmipy (8, 16 ta 32 Gitu
Ta 16-GaiiToBuit psaaok) i Tumy (e 6e33HAKOBE, 3 MIABAIOYOI0 TOYKOI abo
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psinoK). Trn Ta mopsAOK po3TallyBaHHS BXiJHUX 1 BUXiJHUX 3MiHHHX B MOZY-
JIi TOBMHHI BiIMOBIIATH PSIIKaM KOMAH]T B TIOJISAX 3AIUTY 1 BIAMOBIII.

OTtxe, cTBOPiTh Yy cepenonuii CoDeSys mpoekT, BU3HAYITE HEOOXiTHHUN
taprer-aitn Ta Moy peanmizanii POU PLC_PRG. Sk uinpoBy miatdopmy
o6epits IIJIK OBEH150-1.L, a moBy nporpamysanns 00epite CFC. Ockinbkn
IJIK nume omuryBatume Monyns, To POU PLC_PRG 3amumre myctum. Jai
HepeliTh y BKIaIKy «Pecypcur» 1 BuOepits yrumity «Kongueypayus [1JIK>.
VYV HiH, Yepe3 KOHTEKCTHE MEHIO, CTBODITh mporpamMuHuid momayns DCON
(Master) [VAR], a B HpOoMy 3aMiHiTh 10T 3 inTepdeiicom  RS-232 na RS-
485. ami HanamryiiTe mapameTpy inTepdeiicy oOMiHy. BKaXiTh IIBUIKICTH —
9600, dpopmart kaapy — 8-n-1 ta pexxum nepemadi — ASCII.

MOHITOPHHT 3amuTiB KOHTpOJepa Ta BiIIOBiIeH MOIYJIiB MOXKHA 3[iicC-
HIOBaTH 3a JOIOMOrol0 mporpam ckadyBaHHA COM-moprtiB. TobOto, sKIIO
NpUCTPiH, skui miaTpumye npotokon DCON, BiacyTHIH, 3amycTiTh Iporpamy
CKaHyBaHHs Ta HaJaIITyHTe i mapamMeTpyu BiIOBITHO 10 HAJNAIITYBaHb BEIy-
yoro npuctpoto B koHdirypanii ITJIK. Jlami cmoctepiraiite 3a mpuitHATIMHA
KaJlpaMH Ha eKkpaHi nporpamu-moHitopa COM-nopry. [IpuiHsTi 3anuTH poO3-
mugpynTe 1 3icTaBTe 3 HANAIITYBaHHAMHY 3anuTiB y npoekti i TUVIK. 3sep-
HITh yBary Ha 3Ha4eHHs KOHTPOJBHOI CyMH 1 iepeBipTe i MPaBUIIBHICTb.

Hampuknan, OyB npuiHATHIT TaKMid 3a1uT:

HEX: 403130343030350D abo ASCI:@ 104005..

Kazap mictuTs 1Ba cimy00Bi CHMBOIH-PO3AITbHUKH KaapiB. Lle mouarox
kaapy — «40» (@) ta kinenp kaapy — «0D» (<CR>, 8 ASClI-kanpi mo3zHaue-
HHIl Kparkoro). Y Imonmi JaHuX BKa3zaHa ajapeca MpHUCTpor0 — Gaith «31» Ta
«30», mo y ASCll-xoni BigmoBinae 3aaueHHIO «10p». [laim Bka3aHo 3HAYCHHS
Macku — Oarthn «34» ta «30», mo Biamosigae 3Ha4YeHHIO «40h». Y uncii
«40yex» BUCTABICHUN JHIIE OIT Y II’ITOMY PO3PSAIi, IO BiAMOBIAa€ BKIFOUCH-
Hio Buxoxny Ne 6 moxynst M/[BB. Baiitn «30» Ta «35» € KOHTPOJIBHOIO CYMOIO,
sKka BiamoBimae 3HaueHHIO «05nq,». s TepeBipKH BiMNOBITHOCTI 3HAYCHHS
CyMH NPHHHATOI MOCWJIKH IJACYMYEMO NPHHHATI OalTH, OKpiM CHMBOIY
<CR>. Otxe: 40hext3Lhext30next34hext30nex=105pex. OCKUTBKM KOHTPOJBHA
CyMa CKJIQJIa€ JiBa CHMBOIM (OXWH GalT), TO 3aIMITIA€MO MOJIOMIINM GaT —
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O5pey, BiamoBimHUI B 3amuTi 1BOoM Oairam «30» Ta «35». OcTaToOYHO MOXKHA
3pobutn BUCHOBOK: [IJIK150 hopmye 3amur Ha BKiIIOYeHHsS Buxoxy Ne 6 B
Moxyai M/[BB 3 anpecoro Nel6.

3.5.3. Ilpuxnaou 3anumie y npomoxoni DCON

1) Po3risiHeMO MPHKIIA/ ONUTYBAHHS Y€TBEPTOro KaHary Moayist MBA 3
anpecoro 1610 (L0nhey).

dopmar 3anuTy B napamMeTpax yHiBepCalbHOrO MOIYJIS Oy/ie TaKiuM:

#10 3 [+],

ne # — posaineauk; 10 — anpeca momyns y HEX-dopmati; 3 — Homep kanana (8
JAHOMY BUIA]IKY II¢ YeTBePTHI KaHaix Moayist MBA); [+] — o3Hauae aBToMaTHd-
Hui pozpaxyHok CHK.

®dopmMaT MO3UTHBHOI BiIIOBIII MOy Oyle TAKUM

> [7f] [+],

Jie > — po3aiIbHUK, 7 — Momudikatop; f — ne ais, ToOTO THI 3MiHHOI, IO Te-
penaetbest, B ASClI-cumBonax B aecsiTkoBomy (opMaTi i3 3HaKOM, PO3/iIbHH-
KOM IIiI01 Ta IpoO0BOi yacTrHM uucna (Kpamkoro). Psmok Mae dikcoBane urc-
JI0 CUMBOIIIB, 3aane Moaudikaropom; [+] — o3Hauae aBTOMaTHYHMIA pO3paxy-
Hok CHK.

Bikno nHamamtyBanHs yHiBepcaigpHOro moxynasi DCON niist onuryBaHHS
4-ro aHanoroBoro kanary moxynsi MBA HaBeneno Ha puc. 3.27. Jlns 36epi-
TaHHS 3Ha4eHHS Ha 4-My BXoni MBA B yHiBepcaJIbHOMY MPHUCTPOI OroNoNIeHa
BHXinHa 3minHa Trmy float.

&

-Unifed signal sensor[SLOT] -
Analog output[FIX]
~Analog output[FIX]
DOON (Master ) [VAR] Wraere | M [ Braverue | Noyvom
Frequest format TRTOAT
----- AT %QW9 .0 WORD: ( * Lagt error GDEdIESDDHSE format 3[7Hl+] !
Bad responise format ? 2
R5-485-1[SLOT] Ma response timeout 150 150
- - wiork mods By poll time =] By poll time
B--Univergal DCON device[VAR] Faling time ms 100 100
AT %OW9.1.0: WORD, (* Status
B--Float output[VAR]
par_1l AT %ID9.1.0.0: REAL:

Basaeie napamerpel  [Napamerpel voayra |

&3

o

o G —

Wisibility Mo E Mo

Pucynok 3.27 — Hanamrrysanus /1/IK150 nns onuryBanus 4-ro Bxony MBA
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2) PosrisiHeMo npuUKIa ONUTYBaHHS yCiX KaHaliB Monyist MBA 3 anpe-
cor0 1610 (L0nex).
dopmMarT 3anmuTy B HapaMeTpax yHiBepCalIbHOTO MOIYIIS Oy/ie TaKiM:

#10 [+,

ne # — posninbauk; 10 — agpeca monyns y HEX-dopmari; [+] — o3uHavae aBro-
MaTH4IHUH po3paxyHok CHK.
®dopmaT MO3UTHBHOI BiJIIIOBI/Ii MO Ma€ BUIJIAL!

> [7f] [7f] [7f] [74] [7f] [74] [7f] [7A] [+],

Jie > — po3aiibHuK, 7 — Moaubikarop; f — 1ie Jist, TOOTO THUI 3MiHHOI, IO Tepe-
naetbest, B ASClI-cumeonax B necsitkoBomy Qopmari i3 3HaKOM, pO3AUTHBHIKOM
UI0i Ta APoGOBOI YaCTUHH Yncia (KpamKkor). Psimok Mae dikcoBaHe 4uCIIo CH-
MBOJIB, 337[aHe MOAM(IKATOPOM, NPHIOMY KUIBKICTh CIEIKOMAHJ BiJIIOBiTae
KUTBKOCTI BXOMIB MOIyIist; [+] — 03Ha4ae apromMarianmii po3paxyrHok CHK.

Bikno nHamamtyBaHHs yHiBepcaigbHOro Moayast DCON niist onuryBaHHS
yciX aHaJIOroOBUX KaHaJiB Moxynst MBA noka3aHo Ha puc. 3.28. J{ns 30epiran-
HS 3Ha4YeHb HA BXoJax MBA B yHiBepcaJbHOMY HPHCTPOI OTOJNOMICHI BiciM
BUXigHMX 3MiHHKX THTY float.

&-DCON (Master) [VAR] B
AT %0JW9.0: WORD; (* Last error *
o RE—485-1[ SLOT]
B-Universal DCON device[VAR] Mraers ‘szes[ fmmal‘;";[i?""e [ Moo
AT %CWS.1.0: WORD: (* Status ° ES&"?E‘ESSIE SR
g--Float output[VAR] Mas respons... 150 150
AT %ID9.1.0.0: REAL; (* * Pttt s it ™ e
Float output[VAR] MEERLE LS
AT %ID9.1.1.0: REAL; (* *
Float ocutput[VAR]
AT %ID9.1.2.0: REAL: (* *
-~Float output[VAR]
- AT %ID%.1.3.0: REAL; (* *
-~Float output[VAR]
AT %ID%.1.4.0: REAL; (* *
Float output[VAR]
AT %ID9.1.5.0: REAL; (* *
Float output[VAR]
AT %ID9.1.6.0: REAL; (* *
-~Float output[VAR]
- AT %ID%.1.7.0: REAL; (* *

Basosbie napameTpel  [13PAMETRE! MOQYNA

?

Pucynok 3.28 — Hanamrrysanns [1/IK150 st onmtyBaHHs ycix BxoziB MBA
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3) Po3rnsHeMo NpHKIIaj rpyrnoBOro OMUTYBAHHS YCiX BXiJHUX JHUCKpET-
HHX KaHajiB (Macku BXoMiB) Moxyist M/[BB 3 anpecoro 1610.
dopmMarT 3anmuTy B HapaMeTpax yHiBepCaJIbHOTO MOIYIIS Oy/ie TaK1M:

@ 10[+],

ne @ — posainbhuk; 10 — agpeca monyast y HEX-popmary; [+] — o3nauae aB-
ToMaTHYHUH po3paxyHok CHK.
®dopmaT MO3UTUBHOL BiIMOBI I MOIYJISL Ma€ BUTIIS!

> [4h] [+],

Ie > — po3aiIbHUK, 4 — Momudikarop; h — 1e mis Hax 3MiHHOFO, IO TIepejia-
erbest y ASClI-cumBonax, y HEX-opmari abo neperBopennst ASClI-psinka 3
HEX-dbopmaty y 3MiHHY, 0 NpUHAMAEThCS, IPUIOMY PIIOK Mae (hikcoBaHe
YHCIIO CHMBOJIIB, 3a1aHe Momudikaropom; [+] — o3HaYae aBTOMaTHYHUI PO3-
paxynok CHK.

Bikno namamtyBanHs yHiBepcaiapHOro monyinss DCON mist rpymoBoro
ONMTYBAHHsI yCiX BXIJHUX AUCKPETHHUX KaHANIB (Macka BxomiB) momyms M/[BB
nokazaHo Ha puc. 3.29. Jlns 30epiraHHs 3HA4YEHHS MAacKH BXOIIB MOIYJIA
MJ[BB B yHiBepcaJIbHOMY IIPUCTPOI OTOJIOICHA BUXiHA 3MiHHA 0€3 3HAKOBO-
ro THITYy po3Mipom 16 GiTiB.

-RTD sensor [SLOT] m
ermocouple sensor[SLOT]
nifed signal sensor[SLOT] | | |
nalog output [FIX] WHaekc EFrlmsl - (;?quﬂue Mo yroay,
-Analog output[FIX] ssgﬁzpﬂ:ﬁ format >[4h][[+]] 1
Bad response l_olmal ? ?
BE--DCON (Master) [VAR] Max response timeout 150 150
‘Wark mode By poll time =] By poll time:
AT %0W2 .0 WORD, (* Last er Polling time: ms 1000 100
RS-485-1[SLOT] Visibilty No ElNo
B-sUniversal DCON device[VAR]
i AT %0OWs.1.0: WORD: (* St
B-16 bit output[VAR]
AT %IWS.1.0.0: WORD:

Ba30Bbie NapameTpel  [1apaMETREl MOYNA ]

oo e ool

Pucynok 3.29 — Hanamrrysanns [1/7K150 nyst onuryBanHs Macku BxoniB M/{BB

4) Po3riistHeMO TPHKIIA 3aMUCy 3HAYCHHS TPYIOBOI MAacKU BUXOJIB JI0
mMoxyist M/[BB 3 anpecoro 16,.
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dopmar 3anuTy Ha 3aIMC MAacKH BUXOIB y IMapaMeTpax yHiBepcallb-
HOT'O MOIyJIs Oyze TakuM:

@ 10 [2h] [+],

ne @ — pospineruk; 10 — agpeca momynst y HEX-dopmari; [2h] — cienkoman-
Jla, IO CKJIAAAeThes 3 MoAudikaropa — 2, IKUi BU3HAYAE KiIbKICTh CUMBOJIB,
ta mii — h, sika 3minny, mo mepenaerbes B ASCll-cumBonax, y HEX-dopmari
a6o neperBoproe ASClI-psaok 3 HEX-dopmaTy y 3MiHHY, 110 npuiiMaeThCs,
[+] — o3nauae aBromatruHmit po3paxyrHok CHK.

®dopmMaT MO3UTHBHOI BiAMIOBII MOIYIIS ITiCIs BUKOHAHHS KOMaHIH 3aIl-
Cy 3HaYCHHS] MACKH BUXO/IIB Ma€ BUTJIISL

> [+,

ne > — po3iibHuK; [+] — 03Hawae aBToMaruyanmi po3paxyHok CHK.

Bikno nHamamtyBanHs yHiBepcaapHOro Monynss DCON s 3ammcy 3Ha-
YEeHHsI MACKH JMCKPETHUX BUXOiB Moxyis M/{BB nokazaHo Ha puc. 3.30. {1
30epiraHHs 3HaYCHHS MacKH BHXOAIB Moxyist M/{BB B yHiBepcalbHOMY IIpH-
CTpOI OToJIOIIeHa BXiJHA 3MiHHA 0€3 3HAKOBOT'0 THITYy po3Mipom 16 OiTis.

Unifed sgignal sensor[SLOT] =
Analog output[FIX]
B-Analog output[FIX]
B-DCON (Master) [VAR] Wraeke | Mia [ 3rsuerme [ Mo ymonu

Basossie napamepe:  MapameTpsl oy |

1 Fiequest format EE ]
AT %0W9. 0. WORD: (* Last error 2 Good responze format !
3 Bad response fomat o
RS—485-1[5LOT] 4 Man respanse fimeout 150 150
- : 5 Wik mode By poll time ] By poll time
iUniversal DCON dewvice[VAR] 3 Plling time ms 1000 i1}
7 Visibilty Na =

AT %0W2.1.0: WORD; (* Statvu
216 bit input[VAR]
- AT %0W3.1.0.0:. WORD: (*

Pucynok 3.30 — Hanamrrysannst /1/7K150 s 3armcy macku Buxonis M/[BB

5) Po3riisHEeMO TIPUKIIA] YATAHHS 3HAUCHHS JIYMILHUKA HA JTUCKPETHO-
My Bxomi Mmonynst M/[BB 3 aapecoro 164.
dopmar 3ammmuTy B IapaMeTpax YHIBepCaaIbHOIO MOAYIIA OyIe TaKUM:

@101[+],

ne @ — posnineHEK; 10 — anpeca monyns y HEX-¢dopwmari; 1 — Homep kaHamy
nmiumibHAKA (y JQHOMY BUNAAKY me 2-i Bxin momysis MJIBB), [+] — o3nauae
aBToMaTnuHUN po3paxyHok CHK.
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dopmat MO3UTHUBHOI BiIIOBI I MOy Ma€ BUTIIS:
H[5d] [+],

ne ! — posaineHuK, 5 — Momudikarop; d — momae airo, TOGTO THIT 3MIHHOI, IO
nepenaersess B ASCll-koxi B necsitkoBomy dopmati (6e3 3naka) abo mepe-
tBOproe ASClI-psmok i3 mecatkoBoro ¢opmary (6e3 3HaKa) y 3MiHHY, MO
NPUAMAETHCS, TIPUUOMY PSIOK Mae (iKCOBaHY KUIBKICTb CHMBOJIB, sIKa 3a-
naerbest Mmoaudikatopom; [+] — o3Havae aBromMaTHuHMiA pozpaxyHok CHK.
Bikno HanmamryBanHs yHiBepcaiabHOro Monyist DCON aist onutyBaHHS
3HA4YEHHS JIIYMIbHUKA HA 2-My JUCKPETHOMY BXOAi Moayist M/{BB noka3aHo
Ha puc. 3.31. [lns 30epiranns 3Ha4eHHS JIYMIbHUKA B YHIBEPCAIBHOMY IIpH-
CTpOi OoroJyoIeHa BUXiiHa 3MiHHa 06€3 3HaKOBOT'O THITY po3MipoM 32 OiTH.
Analog output[FIX] o
5-DCON (Master ) [VAR]
s AT %OWS.0: WORD, (* Last err
RS-485-1 [SLOT] e o e
E-{Universal DCON device[VAR] Good response format I5dl+] Y
AT %OW9.1.0: WORD; (* Ste

Bad response format
Mar response timeaut
5--32 bit output[VAR]
AT %ID9.1.0.0: DWORD;

Basabiie napameTpe  T1apamMeTpel Moayma |

e 0l

150 150
Work mode By polltiwe (=] B polltime
Paling time ms 1000 100
Visiilty No Mo

Pucynok 3.31 — HanamrryBanus [7/IK150 amnst yntaHHS JIIYAIBHUKA
Ha Jipyromy Bxonai M/[BB

OTKe, BIOKOMITIIIIOWTE MPOEKT JUIS ONMUTYBAHHS ITOTPIOHOTO MOJYJISI BBE-
nenns/BuBenenns (MBA a6o MJIBB), nigkmiouiteess no IIJIK i 3aBanTaxTe
MPOEKT JI0 HbOro. [y 3aBaHTaXKEHHs NPOEKTY BUKOpHCTaiiTe iHTepdetic
Ethernet. 3amycrite TIJIK Ha BHKOHAHHS MPOrpaMu KOPUCTyBada i, HE Bi-
kiroyatounck cepenosuieM CoDeSys Bin IIJIK, crioctepiraiite 3a MepexHUIMHA
3MIHHUMH MIPOEKTY Ta BBEAITh 3HAYCHHS JUIS 3aMUCY iX 10 MOJYJIsl, HAIPHUKIIa
JUTS YOPaBIiHHS MAacKoto BUXOAIB M/IBB, ab0 3unTyliTe 3HAYCHHS JIi YFIIbHIKA
Ha OyIb-SIKOMY BXO/Ii.

Konmponwsni 3anumanna:
1. Sxi inTepdeiick BHKOPHCTOBYIOTh [UIsl peaiizamii mporokonis ModBus,
OWEN Ta DCON?
2. Ha sxux piBHsx mozeni OS| moGymosani mporokorni ModBus, OWEN Tta
DCON?
3. Omummuts dopmar kaapy y nporokoraax ModBus, OWEN ta DCON?
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4. Slxkum 4MHOM 3a0e31edyeThCsl JOCTOBIPHICTh JaHUX Ha KaHAJILHOMY piBHI B
npotokonax ModBus, OWEN ta DCON?

©O© 00 N O O

. SIki mpuHOMTH ajpecarii BY3JIiB 3aKIaAeH] y TIOCIiJOBHUX MTPOTOKOJAX ?
. SIkoro Tumy 3MiHHI Ta QyHKil omucaHi y mporokoni ModBus?

. SIK pO3AINSAIOTH KaIpy B TIOCITIJOBHUX MPOTOKOJIAX?

. SIkum uuHOM BezieHMH posmizHae 3anuT B potokosi OWEN?

. SIxi mpuHIMTH anpecarrii 3akmaaeHi B mporokoni DCON?

10. TlosicHiTh, y YoMy MOJISITa€ TPUHOMI OOMiHY naHuMmu «Bemydwnit mpu-

cTpiit» - «Benennit mpucTpiii»?

PO3JILI 4.

METO/IUKA PO3POBJIEHHS JIOJJMHO-MAIIMHHOI'O IHTEPOENCY

HA OCHOBI PO3IIOJUIEHMX CUCTEM VYIIPABJIIHHA

VY npoMy po3aiii po3risHYTI MPAKTUYHI MUATAHHS II0JJ0 CTBOPEHHS PO3-

noxinenux cucrem ympaeiiaas (PCY), a takox po3poGieHHs Ha iX OCHOBI

JMOANHO-MAIMHHOrO iHTepdeiicy (JIMI) 3 BHKOPHCTaHHSIM IMIPOMHCIOBHX

MIPOTOKOJIIB MIOCTIIOBHUX iHTEp(eHCiB.

TaK, 3aBCPHIMBIIN BUBYUCHHA LIBOI'O pOSIliJ'Iy, BH 3MOXKECTE:

camocrTiitHO po3pooisitu PCY Ta crBoproBatu JIMI;

3aKpinuTH 3HaHHs mpo crenudikanii mporokonis ModBus, OWEN Ta
DCON;

3aKpINUTH HAaBUYKH 1070 KOoHQirypyBanss pecypciB [IJIK mis pobo-
TH B IPOMHUCIIOBIH MEpEexi;

HAJIAIITOBYBATH amnapaTHO-MPOrpaMHi 3aco0u (omepaTopchKi maHesi
Ta Monyai BBeaeHHs/BuBeneHus) PCY, siki BUKOPUCTOBYIOTH IIPOMHE-
CJIOBI ITPOTOKOJIN TTOCIIIOBHUX iHTEp(eEHCiB.

4.1. 3aranbHa XapaKTepHCcTHKA 00’ €KkTa ynpasJiHasa t1a PCY

OCHOBHMM 3aBJIaHHSIM LILOTO PO3MAITY € PO3MIIAL METOIUKH CTBOPEHHS
pO3IOMIIeHO] CHUCTEMH YIPaBIIHHA IpoLecoM peKTH(iKamii 3 JIOIUHO-
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MAaIIMHHUM iHTepdelicoM Ha OCHOBI BUKOPUCTaHHS MPOMHUCIIOBHUX ITPOTOKOJIB
noctiioBHUX iHTepdeiiciB. Ha puc. 4.1 mokazana ¢yHKIiOHaIbHA CXEMa aB-
ToMaTH3alii pektudikaniiHoi komonu. Ilixg gyac pospodnenns PCY 3 JIMI Ha
mifcTaBi aHamizy OTPUMAHOTrO TEXHIYHOTO 3aBHaHHs (CXeMH aBTOMATH3allii
TEXHOJIOTIYHOTO Tporecy peKkThdikanii Ta 3aIpONOHOBAHNX NPHIAAIB 1 3aco-
0iB aBTOMAarH3allii) HEOOXiJHO PO3POOHMTH AITOPHTM YHPABIIHHS KOJIOHOIO,
crpykrypy PCY Ta mpuknanse mporpamue 3abesnedenns (IT13) mis TIIK.
PCY noBuHHa CKIaqaTHCh i3 3ac00iB ympasiinas Ta perymoanns (ITJIK, pe-
TYJIATOPH), MOIYJIB 3B’SI3Ky 3 00’€kTOM (MOMIYINi BBCICHHS/BUBEICHHS) Ta
3aco6iB HMI (omepatopceska manens — OII), ski 3’€aHaHi 3a TOIOMOTOO IPO-
MHCIIOBOI Mepexi (Hampukiaj, mociigoBHuM intepdeiicom RS-485). TIporo-
KOJI OOMiHY B Mepei OOMpaEeThCs, BUXOISMUYM 31 CKIIAAy amapaTHUX 3aco0iB
PCY Ta iXHIX MOXKXJINBOCTEH.

3a3Ha4nMO, IO MOJAIBIINNA MaTepial MAa€ Ha METI JIMIIE PO3TJISA METO-
mukn po3pobnenHs PCY 3 JIMI nnst TeXHONOTIYHOI YCTAHOBKH «peKTh(ika-
niifHa xonoHa». ToMy MU 3aJIMIIMMO 11032 yBaror came TEXHOJIOTIYHHI per-
JIAMEHT Tpoliecy peKkThdikarii.

Sk i panimre (muB. posmin 3), mmst po3poOku I3 st KOHTpOIKEpiB
OBEH wneobxigHo Bukopucratu cepenosume CoDeSys. Ommc ocHOBHHX
NpUHIUIIB poboTtH 3 KoHTponepamu OBEH 100-i cepii Ta cepenoBuimeM ix-
HBOT'O TIPOTPaMyBaHHs HaBeIeHO B pobotax [12, 13, 14, 15], a Texuivny mii-
TPUMKY MOXKHa OJIEpKaTH 3a CJIEKTPOHHOIO azapecoro http://www.owen.ua B

Internet. Takox y npoueci po3po6iaenus PCY 3 JIMI HeoOXinHO BUKOPHCTATH
nporpamMu KOH(MIrypyBaHHS TEXHOJOTIYHMX MIKPOIPOLECOPHUX PETYIATOPIB
(TPM), npucrpoi 38’s13Ky 3 06’exrom (I730) ta mnaneneii omepartopa (I10)
Bupobuunrea komnanii TOB «BO OBEH» (Vkpaina). SIk qomomixHuii MaTe-
piaJl MO>KHa BHKOPHCTATH TEXHIUHY JIOKYMEHTALII0 Ha 3aCO0M aBTOMaTH3alii
BupobHuITBa Komnanii «BO OBEH», siky Tako)k MO>KHa OJIep>KaTu 3a eJeKT-
POHHOIO ajpecoro http://www.owen.ua B Internet.

VY roroBomy npoekti PCY 3 JIMI noBunHi OyTH peanizoBaHi Taki (QyHK-

i1 YpaBIIiHHSA Ta JIIOAWHO-MAIIMHHOTO iHTEp(eicy:

1) o6min Ta 06pobieHHs qanuX y peanbHomy daci B TUIK;

2) xepysanus 3 6oky ITJIK a6o OIl mMomynassMu 3B’SI3Ky 3 00’€KTOM Ta
JIOKJIBHUMU PETyJIATOPaMHU,
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3) BinoOpaXkeHHs MOTOYHOT iH(pOpMALiT B OIEPaTOPCHKii MaHeli;

4) BBeJICHHS JKYpPHAITy TPHBOTL Ta aBapiiiHa CUTHAII3ALS 1 OJIOKyBaHHS;

OTxe, croyaTky HEOOXiJHO NPOBECTH aHali3 (DYHKIIOHAJIBHOI CXEMH
aBromartmsanii (puc. 4.1) Ta moGyayBaTu TabIHMIKO 3 iHPOPMALIEIO PO BUJ TA
HalpsIM CUTHAMIB, SIKi (OPMYIOThCS Ha BHXOJl JAaTUYMKIB a00 HAAXOIATH IO
BHKOHABYMX MexaHi3MiB 3 O0ky PCY, a Takox mepesik MEpe:KHHX 3MiHHHX,
SIKUMHU 00MiHIOIOThCst MepexxHi npuctpoi — IIJIK, OII Ta I130. Sk BumHO 3
puc. 4.1, pyHKIioHampHa cXeMa aBTOMAaTH3alil KOJOHH U TEXHOJIOTIIHOTO
nporiecy pekTH(IKaIii CKIanaeTbes 3 I ATH KOHTYPIB PEryitOBanHs (BUTPATH
MIOYATKOBOI Ta TOTOBOI CyMillli, BUTPATH BOJH, PiBHS Ta TEMIIEPaTypH CyMiIIi
B KOJIOHI) Ta IT’SITH KOHTYPIB KOHTPOIIO (THCKY, BUTPATH Ta TEMIIEPATypH IIa-
PH, THCKY B KOJIOHI Ta SIKOCTi CyMilIii).

Y KOHTypax BHUKOPHCTaHI JAaTYUKH 3 yHi(iKOBAaHHNM CTPYMOBHUM CHI'HA-
aom (4...20 MA). le — qupmMaHOMETPH, IIEPETBOPIOBAYI THUCKY, TEPMOMETPH
OTIOpy, TEPMOMapH Ta KOHIETPATOMip. 3aIMIIMMO 11032 YBAarolo KOHKPETHI
TUTIA Ta MOJIENI JATYHMKiB, OCKUTPKU HAC IIKABUTH JIUIIIC JAialla30H BUMIpPY ¢i-
3WYHOTO TTapaMeTpa Ta TUI eNEeKTPUIHUX CUTHAMIB, SKi BOHU (DOPMYIOTb MiCIIS
NEPETBOPEHHST HESNEKTPUYHHX apaMETPiB TEXHOJOTIYHOrO mpolecy (THCKY,
PiBHSI, BUTPATH TOIIIO).

Y KOHTypax peryOBaHHS BUTPATH MOYATKOBOI CyMIIlli i TOTOBOTO POy~
Kty (Ne 1, Ne 7) ta temmeparypu B komoi (Ne 5) BUKOpUCTaHi eleKTprdHi IHe-
BMaTh4Hi nieperBoproBaui (EIII]) Ta BUKOHABYI MEXaHi3MH MMHEBMATHYHOI JIii
(MHM); B xoHTYypax peryitoBaHHs piBHs B Kool (Ne 2) ta Butpatu Boau (Ne
4) — BuKkoHaB4i MexaHi3mu enekrpuanoi aii (MEO a6o METI).

[MTapameTpu TEXHOIOTTYHOTO MPOIECY (KOHTYPH PEryJIrOBaHHS Ta KOHT-
POJII0) MAKOTh TaKi 3HAYCHHS:

= Temrmeparypa B KonoHi — 78 °C;

*  BHUTpaTa MOYATKOBOI CyMmirmi — 12,5 M/rox;

=  BuTpata rotoBOro mpoaykry — 10 m¥/rox;

= BuTpara Bomu — 17 M3/FOI[;

= piBeHb B KOJOHI — 15 Mm;

=  koHueHTpaiis po3uuny — 90 %.
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Pucynok 4.1 — Cxema aBToOMaTH3anii peKTudikamiifHoi KOIOHN

Jlomyctime BiIXWICHHS HapaMeTpiB perymoBaHHs (ricrepesuc) =5 %. YV

BUIIA/IKy OUTBIIIOTO BiIXMIICHHS [TOBUHHA CIIPAI[LOBYBATH CUTHATI3AIIIS Ta 3aHOTO-

ByBaTHCs iH(OpMALList 10 KypHAITy TPUBOT 1 TTOBIIOMJIEHb, & TAKOX — JI0 3BiTY PO
xig TII. KpiM Toro, B KOHTYpi peryioBaHHs PiBHS € CUTHAII3ATOPH JIOCATHEHHS
KpaiiHix nonoxeHb. [t BM enexrpuaHoi 1ii iepeaOadeHi KiHIIGBI BUMHKadl Ta
IHITIe TOAATKOBE YCTATKyBaHHS [T OJIOKYBAaHHS Ta CHTHAJII3aIlil.
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VY tabn. 4.1 HaBeneHO BIIOMOCTI JUISI KOHTYPIB PErYJIIOBAaHHS Ta yIpaB-
JHHS y CKOpoYeHOMY BHTILii. [TpoBemeMo aHami3 BXiJHUX Ta BHXiJIHUX CHT-
nainiB B PCVY 1o koHTYypax Ta 3BefeMo OTpuMaHi jaHi B Tabi. 4.2. Buxomsuu 3
JAHWX, sKi HaBeleHO B TaOi. 4.2, obepeMo BiIIOBiMHI 3acO0M IS CHCTEMHU
ynpasninas ta JIMI. Tak, sexait ¢pynkuito JIMI Oyne BUKOHYBaTH CEHCOpHA
orepatopcbka nanens OBEH C77-270, a gyHKLIi0 perymoBaHHsg — Oyze 3/ii-
cHroBat KouTposiep OBEH 71/IK110-30, y sxoro Ha 60pTy € 18 muckperHux
BXOZIB (IBa 3 HUX — IIBUJIKICHI) Ta 12 MUCKpETHUX BHXOIIB (YOTHPHU 3 HHX —
mBuKicHi). [IpoTe B bOMY KOHTpOJIEpI HEMA€ aHAJOrOBUX BXOMIB Ta BUXO-
JIiB, TOMY Ul BUMIpIOBAHHS aHAJIOTOBHX IapaMeTpiB OyIeMO BUKOPHCTOBY-
BaTH MOAYJIi AHAJIOTOBMX CHUTHANIB. Moxayni BBeacHHS MB110-224.84 i
MB110-224.2A4 Ta Mmomyns BuBeneHHs curHaniB MY110-224.81. JIns BeneHHS
apxiBy MOKHa JOJYYHTH JI0 CHCTEMH Moxynb 30opy manmx MC/[-200. Hara-
JIA€EMO, IO PO3IIISIAETHCS MPUKIIAL, SIKMH JIMIIE AEMOHCTPYE METOANKY pO3-
pobnennst PCY 3 JIMI Ta [1I13, ToMy rooBHHIT akLIeHT poOUTHCS HA TOOY10Bi
CHCTEMH YIMPAaBJIiHHS, a OCOOJIMBOCTI MOHTaXY 3ac00iB aBTOMAaTH3aLll (IaTym-
KiB i BUKOHABYHX MPUCTPOIB) Ta IXHHOTO MiIKIIFOUCHHS A0 HPHIAJiB CHCTEMH
YIPaBIiHHS HE PO3IIIAIAETHCS.

Tab6mmus 4.1 — 3BeeHi BiIOMOCTI 31 CXEMH aBTOMAaTH3aLi 1

Homep Tum KOHT. TexHomoriyni Bun Tun Bun
KOHT. |(3aKoH per.) rnapameTpu curn. IIIT | BM | curs.
1 per. (ITUO)| Burpara nouarkosoi| 4...20 MA | MUM | 4...20
cymimi MA
2 per. (IIA) | piBeHsp B KoMOHI 4..20MA | MEO | LLIIM
3 KOHTPOJIb | THCK B KOJOHI 4..20m A | - -
4 per. (IIJT) | Butpara BOAM 4..20MA | MEO | LLIUM
5 per. (ITN1) | Temuepatypa omip HCX | MHM | 4...20
B KOJIOHI TCI1100 MA
6 KOHTPOJIb | SIKICTH CyMimIi 4..20MA | - -
7 per. (ITN1) | Burparta roroBoro | 4...20 MA | MHUM | 4...20
MIPONYKTY MA
8 KOHTPOJIb | BUTpaTa mapu 4..20MA | - -
9 KOHTpOJb | THUCK Mapu 4..20mMA | - -
10 | xonTpons | Temmeparypa mapu | omip HCX | - -
TCI1100
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Tabmms 4.2 — AHaiti3 BXiIHUX Ta BUXIIHUX curHaiis B PCY

Howmep Bximgui curganm Buxinni curganm
KOHTYPa | TWCKpPETHI | aHAJOTOBI  |TUCKPETHI aHaJI0roB1
1 1 1
2 4 1 2
3 1 - -
4 2 1 2
5 1 1
6 1 - -
7 1 1
8 1 - -
9 1 - -
10 1 - -
Ycboro 6 10 4 3

Taxum wuHOM, 10 cxinaxy PCY 3 JIMI Bxomsars TUJIK, OII ta momaTkoBi
Mmozyii. [Tobynyemo mepexHy crpykrypy PCY 3 JIMI. Ockinbku B ITJIK110-
30 B HasgBHOCTI € 1O /1Ba TocioBHUX iHTepdeiicn RS-232 ta  RS-485, crBo-
PUMO TPY MEPEXHI JIaHIIOTH, oJuH Ha iHTepdeiici RS-232 nns 38’ s3ky ITJIK
ta OIl, npyruit — Ha inTepdeiici RS-485 mns 38’ sa3ky I1JIK 3 Momymnsamu pos-
IIMPEHHs1 BXOAIB Ta BUXOJIB, a TpeTili — Ha iHTepdeiici RS-485 mis 3B’s3Ky
ITJIK 3 monmysnem 300py nanux. B mepmmiii mepexi oOMiHOM Oyne KepyBaTH
OlIl, B mpyriit — [IJIK, a B Tperiii — MOAynb 300py AaHUX, SIKHHA TEX MOXE BH-
KOHYBaTH ()YHKIIiIO TOJIOBHOTO NPUCTPOIO B MEPEXKi HA HOTr0 APYroMmy iHTep-
deiici RS-485 «IIpubopur» (nepumii intepdeiic RS-485 «[TK» momyns mpu-
3HaveHnit s 3B’ 13Ky 3 [IK, mpuaomy nmme 1K moxe OyTi rosoBHHAM Ipu-
ctpoeM. Taka moOymoBa Mepexi oOpaHa Uil TOrO, 00 3HU3UTH 3arajibHe 3a-
BaHTQXXECHHS KOHTPOJIEpa, Ha SKOTO IOKIAIA€ThCs OCHOBHA (DYHKINS — Kepy-
BaHHS TEXHOJIOTIYHMM MporecoM. B ycix naniorax Oyae 3acTocoBaHHH Mpo-
Tokon oominy ModBus-RTU, mpudomy mapamerpu intepdeiicy oOuparoThes,
BUXO[SIYM 3 PE3YJIBTATIB TECTYBAaHHS cHCTeMH (HCOOXiqHO BpaxOBYBaTH JOB-
JKUHY JIHIA 3B°SI3Ky U BHOOpY IIBHJKOCTI NEPEfaBaHHS JaHWX Ta dac 3a-
TPHMAaHHSI CUTHAIIIB).
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4.2. Po3po0saenus crpykrypHoi cxemu PCY 3 JIMI

OTxe, BUXOIYM 3 (YHKIIIOHATBHOI CXEMH aBTOMATH3aIlii TEXHOJIOTIY-
Horo 06’ekra (TO) — pexrudikariiinoi koxonu (puc. 4.1), mobymayemo 3araib-
Hy CTpYKTYpHY cxemy PCVY TexHOmorivHuM 00’ €KTOM, siKa 300pakcHa Ha PHC.
4.2. Ils cxema CKIANAETHCS 13 3ac00iB aBTOMATH3aIlli (IATIMKU Ta BUKOHABYI
mexanizmu), koutponepa (IUIK), moxynis (IT30) Ta JifoqMHO-MAIMHHOTO iH-
tepdeticy (OI).

TexHonorivyHmmn
o0’exT

Ta 3acobu
aBTomaTmaauii

Mpuctpoi
3B’A3Ky 3 06’€KTOM

KoHTponep Ta
mMoaynb 36opy
AaHnx
(apxiBaTop)

JTroanHo-MaLlIMHHUI
iHTepdeic

PCY 3 JIMI

Pucynok 4.2 — 3aranpHa cTpykrypHa cxema PCY 3 JIMI
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Hagamo kopoTkuii omuc po3poOieHoi cTpykrypHoi cxemu (puc. 4.2).
[TobynoBana PCY posninena Ha aBa iepapxiui piBHi. Lle piBeHp qaTunKiB Ta
BM (rexHounoriunuii piBeHs) Ta piBeHpb yrpasiinas npomecom (TTJIK ta momy-
ni). To BepXHBOro piBHs TakoK Bxomurh JIMI, sikuil mpencraBieHuii omepa-
TopchKor0 maHentro. CurHanu 4...20 MA Bif JaTYWKIB HaIXOIATHh IO aHAIIO-
roBux BXoiB moxayniB MB110-24 ta MB110-84. Kontponep peanisye anro-
PUTMH PEryJIOBaHHS 3 IepelaBaHHsIM YIPABIAIOYOTO aHAJOTOBOTO CHIHATY
4...20 MA dgepe3 moxyns BuBeaeHHst MB110-8/7 na BM turry MMM 3a nono-
mororo EIITT (xoutypu Ne 1, 5, 7), sxuit Ha cxemi He moka3anwuit. KoHtposuep
TaKoX Oe3rocepesHb0 TeHepye CHTHAIHM «OUIbIIe» Ta «MEHINEe» Ul YIpaB-
TiHHA 0OMOTKamMu enekrpomsuryna BM tumy MEO (koutypu Ne 2, 4). Ipu-
KJIa/I¥ TIPOEKTIB aNrOPUTMIB PETYIIOBAaHHS HaBejeHi B [4], mpuaomy mwist KOH-
TypiB Ne 1, No 5 ta Ne 7 HeoOxigno BuKopuctoByBaTH I11/[-perynsrop 3 aHa-
JIOTOBMM BHXiJHAM cHTHAIOM 4-20 MA 3 H0ro mogaipmmM IepeTBOPEHHIM Y
ITHEeBMOCHTHAN a7 BBy Ha MM, a mis kontypiB Ne 2 ta Ne 4 — TI/I-
PEryisTOp 3 ABOMA IMITyIbCHIMH BHXIJTHUMH CHUTHAJAMH «O1IbIIE» Ta «MEH-
me» i ynpasiaiaas BM MEO. Onepatopcpka nanens CI7-270 cayrye amns
BiJJOOpaKEHHSI 3HAYEHHS TIOTOYHHX MAapaMeTpiB Y KOHTYpax peryTiOBaHHS Ta
BBE/ICHHS 3HAUCHb YCTaBOK Y MporpaMHi perymsropu. KpiMm Toro, B maneni
peai3oBaHO KOHTPOJb 332 TEXHOJOTIYHOI0 YCTaHOBKOIO B Iiyiomy. Ha cxewmi
(muB. puc. 4.2) mokasasi yci iHpopMaliiiHi 3B sI3KH IPUCTPOIB, SKi BXOAATH 10
cxnany PCY 3 JIMI. Tloka3ano Takox 3B’30K Moayis 30opy manux 3 IIK, mo
SKOr0 Oyze TepioguyHO BIANPABIATHCH apXiB 3a JAHUMH TEXHOJOTIYHOTO
Tporecy.

Juis mporpamyBanns I1JIK Ta xoHdirypyBanHs iHmmx npuianis PCY
BUKOpHUCTOBYeThCs 3Bnuaiianii [IK B craHmapTHIN KOMIUIEKTalLlil 3 oreparin-
HOrO cucremoro MicroSoft Windows XP/Vista/7 Ta BcTaHOBIIEHHMM CHELialib-
HuM nporpamunM 3abesnedentsm (CIT3). Ha IIK BcranoBIieHi cepemoBuiie
JuIsd TiporpamyBaHHs KoHTposiepiB OBEH — ne CoDeSys V2.3 ta nonomixHi
nporpamu «Kongueypamop M110», «Kounghueypamop MC/[» ta «Kouguey-
pamop CI1200». ITigkmodeHHs mporpaM-KoH(IrypaTopiB 10 MOAYJIiB BBEICH-
HS-BUBEICHHS 3/iHCHIOEThCS 3a gomomororo TT1 RS-232/RS-485. Koudirypy-
BauHs MC/[200 3xiiicHIOETECS Yepe3 mociigoBHui iHTepdeiic USB.
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4.3. Po3podsaeHHs1 cTpyKTYpHOI Ta ¢pyHkuionaabHoi cxem I3 PCY
3 JIMI

Jnst pozpobnenns ctpykrypHoi cxemu 1113 PCY HeoOXimHO BU3HAYNTH
MoTpiOHI MporpaMHi Ta amaparHi 3acodu, siki OyayTb BUKOPHCTaHI IPH CTBO-
perni npoekry PCY 3 JIMI. Tak, ans npukiay, o po3risaaeTses, Oyma pos-
pobieHa crpykrypHa cxema III13 PCY, sxa 300paxena Ha puc. 4.3. Ha miit
cxeMi NoKa3aHi IporpaMHi 3acobu, siKi HeoOXiJHO BUKOPHCTATH JIsl CTBOPEH-
us [II13 PCY. CtpykrypHo no ckinany 1113 PCY sxomsats I1I13 koHTpOIEpa Ta
13 moauHo-MammHHOTO iHTepdeiicy. KpiM Toro, a1 HajtamryBaHHS MOTY-
JIiB BBEICHHA-BUBEICHHS Ta MOJYJISl 300pY JAHNUX 3aCTOCOBYIOThCS IIPOrPaMH-
KoH(irypaTopu. 3a JOTOMOrOI0 IUX NPOrpaMH HAJIAIITOBYIOTHCS aHAJIOrOBi
BXO/M Ta BHXOAW NPHUCTPOIB Ta BH3HAYAIOTHCS HapaMmeTpH 3B’s3Ky 3 [IJIK
(popmar kampy, MIBUAKICTH MepefaBaHHs KaJIpiB Ta IPOTOKOJ OOMiHY).

Poszpobnene TII13 TIVIK ta JIMI TakoX CKIIaJa€eThCS 3 €IEMEHTIB, TOOTO
migcucreM. [Jlo ckmamy I3 TIJIK BXOIUTE MPOEKT 3 MPOrpaMHUMH KOMIIOHE-
Hramu: ocHoHa mporpama PLC_PRG 3 ¢yskuionansaumu 6inokamu (OB) mist
PEryJsITOpiB TEMIEPATypH B KOJOHI, BUTPAT (BOMAH, IOYATKOBOI Ta TOTOBOI
cymimmi) Ta piBHS B KOJOHI. B mpoexti Takox mepembaveHi (yHKIiOHATbHI
Osokm 171 OOMiHY TaHWMH, CYTHICTH SIKMX TOJISITAa€ y TepecIaHHI 3HAYECHb
rapaMeTpiB 3 OAHOTO MPOrPAMHOT0 MEPEKHOT0 MOAYIIS 0 1HIIOTO /TS Tofa-
JpIIoro oOMiHy B Mepesxi Mix npuctposmu. Ilincucremy 1113 JIMI, sika pos-
pobmsieThCs B TIporpaMi KOHQIrypyBaHHS MaHeNl oneparopa, CKIagaroTh ITij-
cucreMu: iHpopmaniHOro 3a0e3reueHHs onepaTopa, BiToOpakeHHs TEXHOIIO-
TYHHUX MTapamMeTpiB, aBToMaTH30BaHOrO yrpasiiHas TO.

VY pesynbrati aHanisy crpykrypHoi cxemu III13 PCY, sxa mokasana Ha
puc. 4.3, orpumaemo ¢yskiionansHy cxemy [1I13 PCVY, mo HaBeneHa Ha puc.
4.4. Ha cxemi € ckopouenns: [IA3 — me nporuasapiiinuii 3axuct, a bBPY —
OJIOK PYYHOTO YIIPaBIIiHHS.

152



MK 3 BctaHoBneHoto OC Windows XP/Vista/7

Komnnekc CoDeSys KoHepieypamop KoHepieypamop
CIl1200 Mx110
CoDeSys 7~
U
CoDeSys
Gateway- w03 Apadeep Il
USB/485
H N Virtual
Ethernet-rmopm COM-riopm COM-riopm
N ) ]
™)
o i
2 USB/RS485
2 AN
Q
i Cr1-270 MK110-24 K—>
L
& MK110-8A K—%
\/ =& g
MK110-841 K—>
[171K110-30
MNporpama < >
PLC_PRG \/
- K RS-485 ) MC/A-200

Pucynok 4.3 — CtpykrypHa cxema 1113 PCY

153



[Mixcucrema indopmaniiiHoro 3ade3nedeHns podoru JIMI

1 1
1 1
1 1
' | BBesienns ycraBok <:::> HMI <:|'> Bigo6paxenns TIT :
! 1

1 1
1 1
I[IPOT'PAMA ITA3
.| 3AcoBH 3ACOBU N passins (— |
| _'\ ABTOMATHUYHOI'O yip II !
| 300py i
| :
I 1

in(opmauii KoHTpoto crany TO ﬁ:> BM (—% BPY

Pucynok 4.4 — ®ynknionansaa cxema 1113 PCY
4.4. Pozpoonenns I3 nas IIK1xx OBEH

Jist po3poGnenns 1113 koHTponepa HEOOXiJHO BUKOPUCTATH TaK 3BaHUH
TEXHOJIOTIYHUH pErylaMeHT, a caMe OCHOBHI TEXHOJIOTIYHI ITapaMeTpH Ta ajro-
pPUTM poOOTH TEXHOJOTIYHOI ycTaHOBKH. [Iporiec pextudikarii nmporikae 6e3-
MIEpEepBHO, TOMY TIPOEKT 3 YHPABIAIOUOI0 IPOrpaMoI0 MOXKHA PO3POOHTH Y
BUTJISIII OCHOBHOTO MPOTPAaMHOIO OpraHi3aIllifHOro KOMIIOHEHTa 3 iM’aM
PLC_PRG, a nporpamu perynsiTopiB OyayTh BHUKJIMKATHCS 3 OCHOBHOI IpO-
rpamu y Burisiai ®B. Koudirypysaunst pecypcis TUIK (¢disudnux BxomiB Ta
BUXO[iB) HEOOXiHO MPOBECTH BiMIOBIAHO M0 (YHKI[IOHAIBHOI CXEMH aBTO-
MaTmzanii. B ocaoBilt mporpami PLC_PRG motpi6bHo nependaunTn pizHOMa-
HITHI pSKUMH pOOOTH YCTaHOBKHM, CHTHAJi3alil0 Ta (pyHKIIOHAJIbHI BUMOTH
IUTSE 3a0e3TeYeHHs. HOPMAIIbHOI pOOOTH TEXHOJOTIYHOT0 00’ €kTa, a Takok Ob
Ui iHpOpMaIiHHOro 0OMiHYy 3 TAHEJUTIO ONepaTopa, MOAYJISIMH AHAJIOTOBHX
BXOJIIB Ta BUXO/IiB Ta MOIYJIEM apXiByBaHHI.

Jl1st omHOTO 1 TOTO K CaMOro TEXHOJIOTIYHOTO 00’€KTa YIIPaBIiHHSI MO-
KyTh OYyTH 3alpomOHOBaHI Pi3HI eKCIUTyaTamiiiHi (TEXHOJOTIUHI) PEXUMHU:
3aIlyCK Ta 3YNWHKA, 3a0€3MeYeHHs] YMOB HOPMAalbHOTO (DYHKIIOHYBaHHS Ta
pearyBaHHS Ha BUHUKHEHHS PI3HOMAHITHHX HEINTATHUX Ta aBapiHUX CHUTYya-
uiit. Bumorn no ¢yHKIioHyBaHHS 00’€KTa MOXYTh OyTH 3ajaHi y BUIIIAMI
TEXHOJIOTIYHHUX, PSKUMHUX 200 PEENTYPHHUX KapT, & TAKOX (YHKIIIOHATBHUX
IUKJIOTPaM.
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3niticaenns I11/I-perymoBaHHS Ul YIPABIIHHS TEXHOJIOTIYHUMH IPO-
necamu B cepenonuini CoDeSys pearnizyeThcs 3a JOIOMOT'0I0 TOJATKOBUX 010-
miotek. Ile, manpukman, 6i6miorexka UTIL.lib 3 mamkoro Controller, sixa Bxo-
IUTH 10 iHCTamsmiiHOro makera CoDeSys. Jlo miei manku BXOMUTh TpU (HYHK-
uioHansHuX Onoxw: I1J1- , TIIJI- perynsaropu ta I1I/]-perynstop 3 ¢ikcoBaHMM
yacoMm 1ukiry. Kpim toro, pozpodnuku ITJIK na nmatdopmi CoDeSys nporo-
HYIOTH BiacHi 6i6miorexu ms coix I1JIK. Tak, kommanis TOB «BO OBEH»
qutst peanizamii [1I/l-perymoBaHHs Ta yIpaBiTiHHS PiI3HUMH BUKOHAaBUYUMH Me-
XaHi3MaMM HaJa€ J0JaTkoBi OeskomrosHi 0ibmioreku PID_Rerulators.lib Ta
pid_reg2.lib. Ame ocobmuBicTio 1HX OiONTIOTEK € HEMOXJIUBICTH BHKOHAHHS
@b 6Gi6mioreku B emymsaropi IUIK (ue Tak 3BaHi «BHyTpimmHi 6iGmiorexn»),
TOOTO /TSl HAJIATOJDKEHHS TIPOrpaM KOpHUCTyBada MoTpiOHA 000B’sI3K0BA HasIB-
Hicts peansHOro ITJIK. Kpim Toro, i 6i6miorexn He npaiooTs B ITJIK iHmmx
BHUpoOHKKiB. Haramaemo, mo ocHoBHe 3aBnaHHs Db 3 mux 6i6miorek — e mia-
TpuUMaHHs motouHoro mapamerpa (PV) Ha 3amanomy piBHi (SP) musixom Bruim-
By Ha BUKOHABYI MEXaHi3MH Pi3HOI fii (3 ananxorosum Ta [IIIM-yrpaBiHHsM).

OTxe, mounemo po3poossitu T3 s TIJIK. Hacammepen, micnst 3amyc-
Ky cepenosuina nporpamyBaaHs CoDeSys cTBopiTh HOBHI NMPOEKT, JaiTe io-
My im’st, Hanpukiaan kolona_rect.pro. B sikocti minboBoi miaThopMu BEOEPITh
koHTponep [I/IK110-30.M OBEH, a moBy peamizanii POU PLC_PRG — CFC.
Jonaiite 10 npoekTy HeoOxiaHi 6ibmioTekn. CTBOPITH MOTPiOHI OpraHizamiiiHi
kommoHeHtH (nporpamu, @b Ta QyHKIIT) IS CTPYKTYpyBaHHs mpoekty. dai
npoBeaiTe KoHGirypyBanas pecypcis [IJIK BianmoBimHo 10 (yHKIiOHAIBHOT
cxemu apromatusanii (puc. 4.1) Ta OOpaHHX THIIB JATYMKIB | BUKOHABYMX
MEXaHi3MiB.

4.4.1. Po3pobnenusn pyHKyioHAnbHUX OIO0KI6 01151 pecyt08aAHHS.

Ha puc. 4.5 nokazannii pparment nporpamu 3 ITI-perynstopom, dhyHK-
[OHABHHU# GJIOK sIKOTO BXOAUTE 10 6i6miotekn UTIL.lib. ¥V meomy npukmami
enemenTr 3 HomMepamu O Ta 1 3xilicHIoOTH mepiogmyanii mepesamyck IT1/1-
peryasropa Iuisl YCYHEHHsS HAKOIMYEHHS CTATHYHOI MOMHJIKH PEryJIIOBaHHS.
[MocmimoBrOCTI enemenTiB 3 HoMepamu 4—5—6—7 ta 8-9-10-11 3abe3meuyroTh
[IEPETBOPEHHS  YIIPABIIAIOUOTO CHUrHaly, sKuUd po3paxoBanuii B IIIJ-
perynsropi, B 3HadeHHs [I[IM-curHanmy Ha IDUCKpeTHOMY BXOMi Iuisi 3abe3re-
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YeHHS POOOTH YCTAaHOBKU B PEXUMAaX «HATPiBau» abo «OXOJOMKYBAU» BiIIIO-
BizHo. [Ipy EOMY CIIOYATKY BiJKHIAIOTHCS HETATHBHI 3HAYEHHS CHTHANY (4—
5-6-7), moTiM 3/iHCHIOEThCS HOro MacmrabyBaHHS 3 METOIO JIHIHHOrO HpH-
BeneHHs1 curHany nianazony (0...100 %) mo miamasomy IIIM-perymstopa
(0...65535 oauuwip) i, HacaMKiHels, TepeTBOpeHHs 3MinHOi THITy REAL Ha
tunt WORD. Amnanoriuno npamtoe mocmiioBHicts 8-9-10-11, ane B nporuie-
JKHOMY pO3yMiHHI, TOOTO BiJKHIAIOTHCS TIO3UTHBHI 3HA4YEHHS curHamy. Jlami
TIEPETBOPCHHS aHAJIOTIYHI HABEJICHOMY BHIIE. 3BICHO, SKIIO B YCTAHOBII He-
Mae SIKOTOCh OJIHOTO 3 BUKOHABYHMX MPUCTPOIB (HarpiBada abo 0X0JI0KyBaya),
TO B MPOTpaMi 3aUIIAETHCS BiAMOBITHA TOCITIOBHICTh IS YIIPABITIiHHS HAasB-
HUM BM. Takox 111 mporpaMa Moske OyTH BHKOPHCTAHA YIS YIIPABIIIHHS CICKT-
PUYHAMY BUKOHaBYMMH MexaHi3Mamu turry MEO abo METI.

blinkl

DODL|  PROGRAH PLC_PRG M. S

D02 |vER

D003|  ust: REAL EMABLE ouT

D00&|  ous val: REAL; TIHELOW

D005|  pid_regl: PID: e —

D006|  blinkl. BLINE: nidregl

D007| R trigl: R TRIG: 0 @

D008 [END_VAR B e
| |ACTUAL ¥

V_MANUAL
Y_OFFSET
V_MIN
V_MAX

LIMITS_ACTIVE-

OVERFLOW|-

FALEE MANTUAL E
—RESET
MAE HUL REAL_TO_WORD (&)
out_val heater
i £55.35
MIN & UL & REAL TO_VORD
out_val cooler
T £55.35

Pucynok 4.5 — ®parmenT nporpamu 3 [1I]]-perymsropom 3 muc-
KPETHUMH BUKOHABYAMHU MEXaHi3MaMH

Hacrymuuii npukian neMoHCTpye nopsiiok Bukopucranas @b 3 6i6mio-
tekn PID_Rerulators.lib, sxka pospobrena crerianbHO JUIS KOHTPOJIEPIB
OBEH. B nanomy Bunazaky I1I/{-perynstop aHaJIoOTi4HUIA MTONIEpEAHBOMY TIPH-
KJaxy, aje 10 HbOro noOaBiieHa (YHKIIiSl aBTOHAJIAIITYBaHHS HOTrO MapamMer-
piB 10 BiactuBocTeil 00’ekra. Ha puc. 4.6 300paxenuit hparMeHT nporpamu
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kopuctyBada s [1IJ]-perymoBanHs 3a gomomMoror 2-mo3uiiiiHoro BM Tta
MOXJIMBICTIO BMUKaHHS Ta BUMHKaHHS PEXUMY aBToHamamryBaHHs I[11J]-
perymsatopa. Takox B mpoekti nependadenuit ®b DIG_FLTR, sxuit 3mennrye
BIUIMB BHITI3IKOBHX IMIYJbCHUX IIEPEIIKOJ] Ha BUMIPIOBaHWH IapaMerp. B
PO3/IiJTi OTOJIOMIEHHS 3MIHHMX NEpIli YOTUPH 3MIHHUX PI3HHUX THUIIB 3B’sI3aHi 3
BimnoBiqHUMHA (izmgHEMHA BXoaaMu Ta Buxomamu I1JIK. Iami 3miHHI € IToKa-
JHHAMM 1 TOTPiOHI Ut (YHKIIOHYBaHHS IIPOTpaMH KOPHCTyBada Ta KOHTPO-
1m0 3a pexumoM podortu [11J1-perymsitopa.

MFROGRAM PLC_PRG

|0002}vAR

0003  vhi1_znach AT%ID4.0: REAL  (*MameperHoe HaueHME Ha aHANOTOBOM Bxoge Na1¥)

|0004]  vh1_vrem AT%NVA 1 WORD;  (*MamepexHoe Bpema HaaHanorosoM exoge Met™

0005 zapusk_anr AT%[X0.0:BOOL;  ("OuctaHumonkei 3anyck AHP ¢ NOMOLLER KHOMKA Ha AMCKPETHOM Bxoge Nel®)

|OOOB|  vih! AT%QW1.0.0 WORD; [k AMCKpeTHOMY Bexoay NeT nogkmoyes nogmogyne WM

|0007|  filtr!: DIG_FLTR; ["LindpaBai GUALTY Ha MIMEPEHHOE 3HAYRHME)

|0008| ust: REAL =50 ["YTaeka, © npegycraHoekoi 507

0008  anr_start: BOOL := TRUE; [*HomaHga 3anycka agTonacTpofkk. [TpM NEPBOM 2aNYCKE EKNKYAETCA AETOMATHUECKH')
0010  status_anr BYTE ["CTATYC NPOXOKAEHUA ABTOHACTPORKN®)

0011 triger: SR;

0012 promegut: BOOL,

0013  promequt!: BOOL,

|0014|  trigl: R_TRIG;

0015  pid!: PID_2PO5_IM_ANR; (*Bnok ML ¢ aeToHacTpOAKOA")

|DTHB[END AR

filtr1 ) pid1
DIG_FLTR PID_2P0OS_IM_ANR
wh1_znach [N VAL OUT VAL FY OUT VAL

T

2 —FB vh1_wem ——PV_TIME STATE_ANR
[l il ust —5P
zapusk_anr ——START_ANR
——YDOP
—y¥TTY
—_IMAR

EQ 5 @
\ status_anr prumegutq |prumegut
0
triger trigl
* |
SET! o el
promegut! —RESET [ 1]

Pucynox 4.6 — ®parment nporpamu 3 I11/[-perynsropom
3 aBTOHAJIALITYBaHHSAM

Ha BigmiHy Bix momepenHporo npukiamy, ae peamizoBano II1/1-
yopaBiiHHA 2-mo3uniiHuM BM, y HacTymHOMY mpHKIani Oyme po3TIIsHyTa
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moxuuBicts [11J]-ympaBninas 3-no3uniiiaum BM 3 perymnioBaibHHUM OpraHoM
TUITy «KJIAIIaH» Ta aBTOHAJAINTYBaHHSIM JI0 BJIACTHUBOCTEH 00’€KTa peryimo-
BanHs. B npomy Bumaaky Oyne 3acrocoBanuii OB i3 6i6miorexu pid_reg2.lib.
BigzaaunmMo, o juia peanizaiii pexxuMiB yrnpasiaiaas BM «Oinbme» ta «Me-
HIIIE» B MPOEKTI BUKOPHUCTAHO JBA MEepIIuX AuckpeTHux suxoxu I1JIK, mpudo-
MY CHT'HAJIBHI JIiHIT MiJKJIIOYEH] 10 HOPMaJIbHO 3aKPUTHX KOHTAKTIB MEPEMH-
Kao4yux BxoniB BM. ®parmeHT mporpaMu KOpHCTyBauya, sika BUKOPHCTOBYE
@b APID_VALVE 3 6i6miorexu pid_reg2.lib, moka3anwuii na puc. 4.7. B po3i-
JIi OTONIOUIEHHS 3MIHHUX IEpIIi I1’SITh 3MIHHUX Pi3HHUX THIIIB 3B’A3aHi 3 BifIO-
BimaIMH (Pi3udaHUME BXomamMu Ta Buxofamu [1JIK. [ammi 3MiHHI € TOKaThHIMHA
1 moTpiOHI A7t (HYHKIIOHYBaHHS IIPOTpaMH KOPHCTyBada Ta KOHTPOIIIO 3a pe-
>kumoM podoru ITI/I-perymstopa.

0001 [PROGRAM PLC_PRG
|0002[VAR
0003]  wh_znach AT%ID40: REAL,  [MamMepeHHOs 2HAYEHHE Ha 3HANOroBoM Bxoge Nel™)
0004]  wh_wrem AT%[WA. T WWORD,  [MamepeHHOe BpeMA Ha aHaNOroEoM exage het™)
0005 anr_start AT%[0.0 :BOOL; ("Oucranumonkei 3anyck AHP © nomoLy s kHONKK Ha guckpeTHom exoge Nel®)
|0006]  wih1 AT%C1.0:BOOL, [k AMCKpETHOMY BEIXOAY N21™)
000F)  wih2 AT%C 1 :BOOL, [k BMCKPETHOMY BEIXOSY NOZ™)
000G|  Afiltrt: DIG_FLTR; Ludipoead dUNLTY HA HZMEREHHOE BHAYEHKET)
0009  ust: REAL = 40; [*Yeraeka, ¢ npepyctaHoekoi 407)
0070]  wrern_hod: REAL =30, [FBPEMA X083 33MEHKEA, B 3AEMCHMOCTH 0T KapakTepucTar MM
00T1)  reg_1: APID_VALYE, [T perynaTop © aBToHAcTRORKOA ANA Toexxanoeel MM Bez gaTuka nonoweHuA™)
10012 nach_maoshn: REAL = 20; ["HauaneHog 3Ha4eHHE MOLLHOCTH MW ABTOHACTROMKE™)
|0013]  zona_nechusty. REAL:=5; [*30Ha HEMYCTEMTENBHOCTH B 64.NaPanMeTa’)
|0074]  Iuft REAL =05 ["Bpema BLbopkH MOGTA NPW PREEPCE, B CEKYHLAE)
|0078|  sinhra; BOOL; ["330aBATE NOINIKEHAR JALEMKKH U2 MAT. MOJEK )
|0076]  moshn_upr: REAL
A pr_enr BOOL, o ® T ohUE L
(0181 pr_by_ust: BOOL, Wh_znach N VAL OUT val Py - LESS
|0018]END_vAR 2 |pe [vh_wem —1Py Time MORE
10 ust —— =P |
[T —{ramr ANR_WORK]
[0 —{ovx FAST D3P
nach_moshn ——F% 0
anr_start ——START_ANR
sinhro_ ——(SYNC
wem_hod ——TVAL
luft_—TLUFT
06 ——TMP
[ 1 —fPuax
[ 0PN
0 |——{Y_MANUAL
[0 —{v_maN_SET
[ zona_nechusty —N

Pucynox 4.7 — ®parment nporpamu 3 I11/{-peryisropom
3 aBTOHAIALITYBAHHSM JUTS YIIPABITIHHS KJIallaHOM
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Ha puc. 4.8 nasenennit npuknaz I11/I-perynstopa na 6a3i ®b 3 6i6mio-
ek UTIL.lib s ynpasniaas tpumosumiiaum BM 6e3 matunka MOTOXKEHHS
(OIT). dust yrpaiuiHHS KiamnaHoM 3 enektpuaanM BM turmy MEO Bukopucra-
uuit @b VALVE_REG_NO_POS 3 6i6mioreku pid_reg2.lib. Buxomun LESS Ta
MORE nporo 6Goka migrirodeHi 10 0OMOTOK eIeKTPOIBUTYHA IS Horo ooe-
pTaHHS B MPOTHIICKHI CTOPOHH, IO NPHUBOAUTH 10 BIAKPHUTTS abo0 3aKpUTTS

KJ1aIliaHa.
|0001[PROGRAM PLC_PRG
|0002[+AR
0003  Afiltel: DIG_FLTR; ("BnoK BMABTPALMA HIMEPEHHOTD ZHAUEHUAT)
(0004  11: REAL:=20; ("MzmeperHan Temneparypa®)
0005  polosa: REAL; (Manoca dUneTpa, B BAWHHLEY MEMEREHHDA BETHUMHL)
[0006|  vrem: REAL = 2000; (*Manoca egeMeHy, B MC¥)
(0007 pidl: PID_FUNCTION; (*MIAD perynatop Ha NoLAemaHHE")
(0008  t_izem: WORD; (*Bpema wamepeHui, BepeTca U3 SHANOrOBOMD EX0LE, MMA0 TAKTHRYETCA B NPOTPaMMe™)
(0009 ust REAL :=15; (*3HaUEHHE YCTABKM, KOTOpDE HEOBXOAMD NOAJ emkMEaTE”)
[0010]  klapanl: VALVE_REG NO_POS; (*BNOK yIPAENEHKA MMIYNECHEM KIEN3HOM BonslEimersWwe™)
(0011 outl: BOOL; (*CHIHAN 0 3KDBITHY ZACTI0HKM - Ha BTOPOR BRlX0LY)
[0012]  out2: BOOL; ("CHIHEN 0 3KBITHM 3ACH0HKN - HA NepERIA BeXOAT)
|0DM3|END_VAR
M pidl o) klapan! @
DIG_FLTR FID_FUNCTION VALERES O POS T (=
1IN VAL OUT WAL Py OUT_WAL————N_vAL LESSEsut ;i
olosa —FB [] tizm <PV _TIME 2 DBF MORE sut,
wiem — 11 ust 3P [ 120 HFuliMotionTime
15 PE | 0.1 (LuftTime
F=uR [ FALSE HHsYNC
0.2 1o 0.1 (—ReversTime
RN [ 1 linwark
1 IMax 1 HMinStop

Pucynok 4.8 — ®parment nporpamu 3 I11{-perymsaropom
ta OB 11 ynpaBmiHHS KIanaHoM 0e3 JaTdrka MOJIOKEHHS

Hacamkinens, HaBenemo npukinan I /I-perynstopa anst ynpasminast BM
turty MMM. Y 1poMy TpOEKTI BHXiTHHWH yHi(iKOBaHMI CTpyMOBHII cHUTHAI
(YCC) 4...20 MA micas @b PID nagxomuts 10 anamorosoro suxoxay IVIK, a
Jlalli TIepPeTBOPIOETHCS B THEBMATUYHHUN CHTHAJ, SIKMH BIUTMBA€ Ha aiadparmy
BM, sxka 3’eqHaHa 3 KJIaIlaHOM 3a JOIIOMOroro mroka. Axmo Ha Buxoxi [TJIK
3HAYEHHS CUTHATY JOPiBHIOE 4 MA, TO Il 03HA4Ya€, M0 KJIanaH IOBHICTIO 3a-
Kputuid. HaBrmaku, Ki1aniaH MOBHICTIO BIKPUTHH, SIKIO 3HAYEHHS CHUTHAITY J10-
piBatoe 20 MA. BignoBigHO, SKIIO KiTanaH 3HAXOMUTHCA B TonokeHHI 50 %,
toxi YCC nopiBHioe 12 MA. @parMeHT IporpamMu 3 TaKUM PEryIsiTOPOM T10-
Ka3aHo Ha puc. 4.9.
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OTxe, OyJl0 HaBeICHO NMPHUKIJIAAN BHKOPHUCTAHHS O0i0JIIOTEYHHX KOMIIO-
HeHTIiB Juis peanizamii [11/[-perymoBanns 3a momomororo BM pi3HuX THIIB.
3ayBaxkumo, mo npu pozpodui I3 mis [JIK HeoOXixHO BpaxoByBaTH €Kc-
IUTyaTamiiHi XapaKTepUCTUKH Ta MpUHIMN 11ii BM.

|000[PROGRAM PLC_PRG BLINK_1
D00a|var BUNK

|0003  BLINK_1: BLIMK; ENABLE auT
0004t 1 R_TRIG; TIMELOW

[ooos|  pi_1:FID; TMEHIGH |~ =

00og ustREAL =30,
0007, man: BOOL=0;

0oog  res:BOOL=0; pi_1 @
0008  lim_act BOOL; FID
ooio  oF_BooL, = EETUAL ENg—
OOTIEND_vaRr ust ET_POINT LIMITS_ACTIVE
07 1P OVERF LOMy
03 TN
TV
[ rez_m |————{v_ManLIAL
12 v OFFSET
4 _MIN
[ 20 | v_Max
man MANLIAL ﬁ
res RESET

Pucynok 4.9 — ®parment nporpamu 3 IT1J[-perynsropom

ta OB 111 aHAOTOBOTO YIPaBITiHHS KIalaHOM

4.4.2. Po3pobnenns cmpyKmypu mepexcHo2o ooMminy 8 KoHgizypayii pe-
cypcis IIJIK

BpaxoByroun, mo I1JIK € neHTpadbHUM NMPUCTPOEM CHCTEMH YIpaBIliH-
HS, Ha SIKOTO IMOKJIa/IeHI 000B’SI3KH peanmizanii GpyHKIiH perymsTopa, QyHKIii
300py AaHUX BiJ MOIYJB BBEJICHHS AHAJOTOBHX CHUTHAJIB, (YHKIH yrmpas-
JIHHS MOIY/SIMHA BHBE/ICHHS AHAIOTOBHX CHUTHATIB Ta (YHKIIH MiATpUMaHHS
3B’SI3KY 3 OIEPATOPCHKOIO TAHEITIO Ta MOAYJIEM 300py JaHHX, OKPEMO PO3IJIs-
HEMO TIOPSIJIOK CTBOPEHHS MPOTPaMHUX MEPEKHHUX MOJYIIB B KOH(iIryparii #o-
ro pecypciB. Takox IJIs1 OMHOTO KOHTYPY PEryJIIOBaHHS MOKa)KEMO YBECH JIaH-
LIFOT TIPOXOJKEHHSI JAHKUX Bil MOMYJIS IO ONEPaTOPCHKOI MaHEeMi Ta MOIyJs 300-
Py JaHUX.

Haragaemo, mo npu pospo6ierni PCY 3 UMI Ha mocmigoBHUX iHTEp-
¢eficax 3 BUKOpHCTaHHAM mpoTokony ModBus 06oB’s13k0BO TOTpiGeH roio-
BHUH NpUCTpPiH. 3a3Buuaid, At po3BanTaxeHHs pecypci [IJIK ¢ynkuito ro-
JIOBHOTO TIpHCTporo moknanarTs Ha OIIl. Aue, xomu 3actocoBytoth 130, ski
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HE MOXXYTh OyTH BeIydHM HPHCTPOEM, TO 110 iHmomy inrepdeiicy ITJIK mosu-
HEH BUKOHYBaTH (PYHKIIIO TOJOBHOTO MPHUCTPOIO. J[J11 apXiByBaHHs aHHX B
PCY nepen6ayeHo BUKOpUCTAaHHS MOAYJISl 300py JaHUX, SIKMH MOXKE BUKOHY-
BaTH (pyHKIIIIO TOOBHOTO npHcTporo. Tomy 1o konogirypamii pecypcis TIJIK
HEOOXITHO JOAATH TPHU MPOTPAMHUX MOJIYNI JUISI MEPEKHOro OOMIHY, OIHH
qutst 3B’s13ky 3 OII mo inTepdeiicy RS-232, npyruii — ms 38°s3ky 3 [130 no
inrepdeiicy RS-485 (1), a Tperiii — mst 3B’513Ky 3 MOJyJIEeM 300py JaHUX IO
npyromy iarepdeiicy RS-485 (2). Biamitumo, mo B [7/IK110-30 € B HasiBHOCTI
o nBa inTepdericn RS-232 ta RS-485. B ycix mporpaMHHX MOAYISIX SK IPO-
ToKON 0OMiny Oyme Bukopucranuit ModBus-RTU. Tlopsimok HamamiTyBaHHs
MepexxHux MoayiniB B [1IJIK posrsiayTo B TperboMy posaini. Tomy Oyae pos-
TJISTHYTO JIMIIE HalaluTyBaHHS oneparopcbkoi maHemi CI7-270 Ta momymni
3B 53Ky 3 00’ €kTOM 1 MOAynst apxiByBaHHs maHux MC/[200.

YV cTBOpeHOMY HPOEKTi 3 (PYHKIIOHAIFHUMHU OJOKaMH PEryasTOpiB He-
00XiZIHO TIepeiiTh 10 BKJIAAKH, A€ 3IiHCHIOEThCS KOH(DIrypyBaHHS pecypciB
ITJIK, a came 1o Briaaku «Pecypcei», Ta 00patu Kateropiro «Kougueypayus
TIVIK». Ins 38’s13ky 3 OI1 B IVIK nomaiire no xondirypamnii pecypcis IIJIK Ta
HaJAITyiTe mporpamMHuil Mepexuuil moayias ModBus (slave) [VAR] (aus.
nyskT 3.3.2). Jomaiite 1o Momyins intepdeiic oominy (RS-232 [VAR]) ta Ha-
namryiite #oro mapamerpu (115200, 8-n-1). Amnanoriuno momaiite MOmyib
ModBus (slave) [VAR] mis 38’s13Ky 3 MOaysieM apxiByBaHHS JaHUX, aje iH-
Tepdeiic oominy momaiite RS-485-1 [VAR]. Hacamkinens, nomaiite mporpa-
MHHI MOIyITh TooBHOro npuctporo ModBus (Master) [VAR] 3 yniBepcais-
HUMH Tiianopsakosarnmu Moxysimu Universal Modbus device [VAR] mmst
00MiHy JaHWMHU 3 MOAYISIMHU BXiJIHUX Ta BUXITHUX aHAJOTOBHUX CHUTHANTIB IO
inrepdeiicy RS-485-2 [VAR] (auB. mynkr 3.3.1). B pesynprari orpumaere
cTpykTypy pecypcis IIJIK s mepexxHOro oOMiHy 1Mo TpboxX iHTepdeiicax, K
1e moka3ano Ha puc. 4.10.

4.5. KondirypyBanust npucTpoiB, siki Bxoaath 10 PCY 3 JIMI

VYeci npuctpoi, siki Bxogsts go PCY 3 JIMI, okpiM KoHTposepa, moTpe-
OyroTe HamamTyBaHHS KOoH(pirypamiiinux mapamerpis. Lle, mo-mepmre, Hamam-
TYBaHHS I MEPSKHOrO0 OOMiHY, a Mmo-Apyre, Iie KOH(IrypyBaHHS pecypciB
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npuctporo. TomMy po3riissHeMO TOPSAAOK KOH(IrypyBaHHS IPHUCTPOIB, SIKI BXO-
1ath 10 PCY 3 JIMI, a came maneni omepatopa CI1-270, Moy apXiByBaHHS
nmaanx MC/J200 i nmpuctpoiB 3B 53Ky 3 00’exktrom MB110-84, MB110-24 Ta
MVY110-84. Inst HamamTyBaHHS IIE€PETiYCHUX HIPUCTPOIB BHKOPHCTOBYIOTH
MIporpaMH-KOHQIrypaTopH, SIKi JOAAIOTHCS 0 MPHUCTPOIB iXHIM BUPOOHUKOM,
komraniero TOB «BO OBEH».
E-ModBus (slave] (* SP-270 *) [WAR]
! B-Modbus[FIX]
! RS-232[VAR]
5-ModBus (slave] (* MSD-200 *) [VAR]
E--Modbus [FIX]
i RS-485-1[VAR]
S--ModBus (Master) (* moduls *)] [VAR]
AT %DD8 . 0: DWORD: (* Last address *) [CHANNEL ()]
AT %0W8.1: WORD: (* Last error *) [CHANNEL (D]
~-RE-485-2 [SLOT]
B--Universal Modbus device (* MWV110-8A& *) [VAR]
- AT %QB5.1.0: BYTE: (* Command (0xff — Start) *) [CHANNEL (Q)]

B--Universal Modbus device (* MU110-8I *) [VAR]
AT %QB8.2.0: BYTE: (* Command (0xff — Start) *) [CHANNEL (Q)]

Pucynox 4.10 — Kondirypauis pecypcis IIJIK mis mepexxaoro oominy

4.5.1. Hanawmysanusi oominy oanumu migxe I1JIK110-30 ma mooyrsamu
MB110-84, MB110-84 i MB110-84

Joctyn o panux [130, T0oOTO /10 JTOKAIBHUX perynsTopiB cepii 7PM Ta
MonyniB BBeneHus-BuBenenust (MBA, M/[BB, Mx110 rtouro), 3miiicHIOETbCS 3
6oky ITJIK no mocizoBHoMy inTepdeiicy RS-485 3 BukopucTaHHsIM HPOTOKOIIB
ModBus, OWEN a6o DCON [18, 19]. AJte me MOMKIHBO, SIKIIO B MEPEXKi € BeIy-
yuit npuctpiid. Lle moxe 6yrr, nanpukazx [TJIK ado I1O. [lns mporo 1o koHdi-
rypauii pecypcis IIJIK HeoOximHo momatu mporpaMui Mepexksi momymi ModBus
(Master) [VAR], OWEN (Master) [VAR] a6o DCON (Master) [VAR].

SIkuro nomaty nporpamunii Mmepexuauit moayns ModBus (Master) [VAR],
TO TIOPSIIOK HOTO HAJAIITYBaHHS aHAJIOTIYHUHA pO3IIAHYTOMY y TyHKTI 3.3.1.
ITpu ctBOpenHi BipryansHoro npuctporo Universal Modbus Device B xoudiry-
paii pecypciB momymst ModBus (Master) [VAR] € MOXIHBICT BUKOPHCTAHHS
TOTOBUX Ia0NIOHIB MomyniB MBA8 ta M/[BB. 3ayBaxxumo, IO Tepe] BUKOPHC-
TaHHSAM MOJYJS TOTPIOHO HAJAIITYBATH IPOTOKONI OOMIHY Ta TapaMeTpH
3B’SI3KY 3a JOTIOMOT'OIO TIPOTPaM It KOH(ITypyBaHHS BIAIIOBIIHUX MPUCTPOIB.
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VY nporpaMHOMY MO/ TOJIOBHOTO TPHUCTPOIO VISl 3B SI3KY 3 MOJIYJIEM
aHAJIOTOBHX BXOJIB CTBOPHMO Ta HAJIAIITYEMO MEPEKHI 3MIiHHI U OIHOTO
KOHTYpY, HalPHKJIAI KOHTYPY PEryJIIOBaHHs PiBHS B KOJOHI (KoHTYp Ne 2).
Haramaemo, 1o B koHTYpi 3actocoByetbess BM enexrpuunoi nii (MEO). Ha
puc. 4.7 B mepeiiKy 3MiHHHX PEryJbOBaHHM IapaMeTpoM € 3MiHHA 3 IM’sIM
vh_znach tuny REAL, 3nauennst ycraBku 36epirae 3minna Ust tumy REAL.
I 3minHi € momarkoBumu. i 3MiHHI 3a0e3meuytots pobory @b IIIJ-
perynaTopa 3 aBTOHAJIAITYBaHHAM. B KOMEHTapsx 10 mepesiky 3MiHHHX BKa-
3aHO TIPU3HAYCHHS YCiX 3MiHHHUX.

VY mporpamHoMy Moy ronosroro Bysia (ModBus (Master) [VAR])
cTBOpEMMO Moxyns migmopsiakoBanoro Bysia (Universal Modbus device
[VAR]), a B HbOMY MepexHi 3MiHHI Ul OTPUMAaHHS 3HAYCHHS mapaMerpa Bil
MOJYJISl aHAJIOTOBHX BXOJIB Ta 4acy BUMipIoBaHHS mapamerpa. OcranHiH ma-
pametp norpiber mis obuucnens B I1IJ[-perymstopi. Ilapamerpu HamamTy-
BaHHS MO/ Ta 3MiHHHX MOAIOHI TOMY, SIK IIe IOKa3aHo B nyxkmi 3.3.1 Ha
puc. 3.6 Ta puc. 3.7. Ame 3amicte 3minHuX THy BximHuii (Register input
module [VAR]) ta suxinauit (Register output module [VAR]) perictpu mo-
naiire 3minny tumy float (Real input module [VAR]). Anpecy mMomysst Bu-
3HaYiTh caMOCTiiHO (Hexaii anpeca Oyne mopiBHIOBatH «16»), a agpecy peric-
Tpa 30epiraHHs 3Ha4eHHS MapaMeTpa Ha BUMipIOBAILHOMY BXOJIi BU3HAYITH 32
JIOTIOMOT'OF0 KepiBHHUIITBA 3 eKcrutyaTanii moxynst MB110-84. 3sepraemo yBa-
Iy Ha Te, LIO B JECATOMY PSAKY mapamerpis momyis «Byte Sequence» (mocrmi-
JOBHICTh CJiyBaHHs GallTiB) MOTpiOHO 3HaueHHs Trace_mode 3amiHuTH Ha
suagennst Native. Ile poGuthcst st Toro, mod MpaBWIbHO PO3IMIH(PPOBYBATH
3MiHHI, sIKi 30epiratroTbCs B ABOX pericrpax, Hampuiiaia, 3mindi tumy float
(muB. crop. 118). Mani 3Ha4EHHS TEXHOJOTTIHOTO mapamerpa 00poOIETCS Y
BianosigHoMy ex3emiuisipi @b (muB. puc. 4.7). KepyBanus 0OMOTKaMH €IeKT-
poxsuryna BM turry MEQO 31iACHIOETBCS 32 JOITOMOTORO TUCKPETHUX BUXOIIB
Ha 6opry [IJIK.

4.5.2. Hanawmysanns obminy oanumu mixc 11JIK110-30 ma nawnenno
onepamopa CII-270

Juis opranizanii mepexxHoi B3aemogmii IIJIK ta IO B xondirypamii pe-
cypcie ITJIK OyB cTBOpeHHi mporpaMHHII MOIYJb IIiIIMOPSAKOBAHOTO IIPH-
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cTporo 3 inTepdeiicom 3B’ 13ky RS-232 (puc. 4.10). 3apas 3a I0IOMOror0 mpo-
rpamMu-KOH]Irypatopa HOTpiOHO NPOBECTH KOH(IrYpyBaHHS ONEPaTOPCHKOI
na"eni CI1-270. JIns HanamrtyBaHHS KOHQIrypamiiHMX HapameTpiB HaHeli
norpibHO BukopucTatH iHpopmarito 3 [22]. 3amycrite nporpamy «Kongpuey-
pamop CI1200» Ta BCTaHOBITH 3B’SI30K MPOrpaMy 3 MaHEIUIIO ormeparopa. L{a
Iporpama Ipu3HaveHa Juist KoHpirypyBaHHs naHeni oneparopa CI7-270. Ipo-
rpama mpamoe mig ynpasiiaasm OC MS Windows 98/2000/XP Ta mo3Bossie
¢dopmyBatH 1 30epiraTé Npu3HAuYeHI AT KOPHCTyBada €KpaHH, IO BimoOpa-
JKArOTHCSI Ha JMCIUIE] MaHeNi B MpoIleci eKCINTyaTallii, Ta HaJamToOByBaTH 00-
MiH Mix 1O i IVIK manmmuy, siki BimoOpakaloThesl Ha €KpaHaX KOPHCTYBaya.
Haranmaemo, mo kon¢irypysanss napamerpi I10 i 38’s30k 3 IUIK 3xiticHio-
ereess 1o iHTepdeiicy RS-232 (BUKOPHCTOBYEThCS iHTepdeiicHuit mopT
Download). PoGora 3 mporpamoro koudirypysanus 10 mossrae B CTBOpEeHHI
eKpaHiB, BUOOPI HEOOXiMHUX rpadiuHUX €NEeMEHTIB Ta HAJAIITYBaHHI iX Bjac-
tuBocteil. [l kKoHGirypyBaHHS TpadidHMX €JEeMEHTIB Ha eKpaHax MaHell
oneparopa CI1-270 BukopucroByiite Pykogodcmeo nonvzosameins [22]. Ticist
3aKiHYEHHSI CTBOPEHHS TPOEKTY 30€peXiTh Horo Ta 3aBaHTaXKTe HOro 10 naxe-
JIi, BUKOPHCTOBYIOUH CTaHIAPTHI MpOLEAypH MeHio nmporpamu. Kongiryparis
TIaHeN € CyKYITHICTIO 3HaYeHb [TapaMeTpiB, SKi BU3HAYAIOThH ii podoty. IIpoekT 3
KoH(irypari€eto nmaneni 30epiraeTbest B (aiiii 3 po3mmpeHHsIM *.twp .
IManexns omepatopa, sika € B JIMI y cknani PCY, BukoHye Taki QpyHKIii:
= BifoOpakeHHsS 3a JOMOMOro0 Tpad)idHMX EJIEMEHTIB CTaHy KepoBa-
HOro 00’€KTa B pEKUMI peabHOTO 4acy;
= BiOOpakKeHHS CEHCOPHMX EJIEMEHTIB, 32 JIOTIOMOTOI0 SIKHX OIIEepaTop
3nilicHIoe Oe3nocepenHe yrnpaBiiHHS QyHKIioHyBaHHAM TO);
= ympasminasa GyHknionyBanmsM [1JIK i/a6o iammivu npuctposmu PCY;
= 3ammc Ta ynTaHHA 3HadeHs perictpiB IJIK i/abo iHmmx mpucrpois, 3
skumu 3 enHana [10.
Jls 3a6e3neuenns poboru I1I/I-perynsitopa B KOHTpoIEpi onepaTopchKa
TaHETh BUKOHYE TIepeITideHi BHIE (PYHKIIII 3a TOTTOMOTO0 TAKUX 3MIHHHX:
=  BigOOpakeHHS MOTOYHOT'O 3HAUCHHS IMapaMeTpa;
® pydYHE BBEICHHS YCTaBKH;
* BMMWKaHHS Ta BAMHKaHHS PeKMMY aBTOHAJIAIITYBAHHS,
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® qepexij Ha pydHUH a00 aBTOMAaTHYHHI peKUM KepyBaHHSI BM;

® 30HA HEYYTJIMBOCTI PETYIATOPA,

= craryc [IIJ{-perynsropa;

® BHXiJHA ITOTY)XHICTb pEryysITopa;

=  curHaiizamis pexumy podotn BM — «binbme» abo «MeHIe».

Buxonsun 3 meperniky MEpeXHHX 3MIHHHX, SIKI MMOTpiOHI Ais poOoTH
MMI/I-perynsiTopa, B mporpamaoMy Moxyimi pecypcis I1JIK Benenoro npucrporo
CTBOpUMO HeoOXimHi 3MiHHI. Ha puc. 4.11 HaBeneHO mpuKIIax CTPYKTYpH Be-
nenoro npucrporo B [IJIK ms oominy nanumu 3 I1O. IMepmi wotupu 3miHHI
tumny 8 bits [VAR] npusuaveni ais oominy nanumu tumy BOOL. B mepeniky
input_O BxiHi 3MiHHI KEPYOTh PEKIMOM aBTOHATAIITYBAHHS Ta PYIHUM Ke-
pyBanasM BM. Ilepenik output_O Bwmimrye 3MiHHI, SIKi BiIOOpa’KylOTh CTaH
BM ra III/I-perymsatopa. MoxnnBe TakoX BimOOpa)KeHHS HOCATHEHHS Kpaii-
Hix monokeHb BM. Takox B CTpYKTypy BEIECHOT'O IPHUCTPOIO BXOISATH I’ ATh
3minanX THITy REAL. Lle 3Ha4eHHS IOTOYHOro napamerpa, YCTaBKH TOIIO.

OTtxe, B mporpami KOH(pITypyBaHHS HaHEN CTBOPITh HOBHH HPOEKT 3
PeXHMOM pOOOTH TMaHeNl oreparopa, ska Oyne BHKOHYBATH (DYHKINIO TOJIO-
BHOT'O TIPHCTPOIO. Y Tporpami rnependadeHo MoKpoKoBe KOH(IrypyBaHHS 3HOB
CTBOPEHOTO TPOEKTY 3a JIONOMOrolo «Macmepa Hacmpoiku» 3 JiaJIOTOBUMHA
BikHamu. Tak, Ha IepHIIOMY J[iaJIorOBOMY BiKHI BHOepiTh Tum naneni — «CI1-
270» (moKH 110 [Ie €NMHUI THI MAaHewi), Ha APYyroMy BHOEPITh MPH3HAYCHHS
nopty 3 iMm’sim «PLC» (ue 6yne nporokon «Modbus RTU (ITanens Macmep)»)
Ta HaJATyHTe mapamerpu iHTepdeicy, Ha TpeTboMy BiKHI — BUOEPITh NpH-
3Ha4yeHHs nopty 3 iM’sim «Download»: «Modbus RTU (ITanens Macmep)»,
Jlanli, B HAaCTYITHOMY BiKHI BBEITh IM’Sl MPOEKTY Ta HATHUCHITh HAa KHOIKY
«I'omoso». B pe3ynbTati 3’IBUTHCS CTAaHIAPTHE JEPEBO MPOCKTY 3 OTHHUM ITy-
CTHM E€KpPaHOM.

SIk1mo B mopayibIioMy Oyze MoTpiOHO 3MIHWTH HAJIAINTYBAaHHS iHTEpQEH-
cy oominy 3 IIJIK, Hacammepen, 3a IONOMOTOI0 CTaHAAPTHUX INPOLEAYp, He-
00XiZHO 30€perTu MpoeKT Ha KOPCTKHH AucK. Jani B MeHio «Paiin» BUOpaTn
KoMaHy «Hacmpotika...» 1 B IIaJOTOBOMY BiKHi, IO BIIKPWIIOCS, BUOpaTH
BKIAAKY «Ycmpoticmea». Y nNaHiil BKIAAIl MOCTABUTH IMOKAXKYHK HATPOTHU
noitst «Bedomwiii», a B o «ITopm Download» — Modbus RTU (ITanens Mac-
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mep) 1 HANAINTYBATH TapaMeTpH iHTep(eiiCcy, HATUCHYBIIN HA KHOMKY «...»
HAIPOTH TeKCTYy «Ilapamempor» (32 YMOBUYAHHSIM BCTAHOBJIEHO TaKi mapamer-
pu — 9600, 8-¢-1). ¥V moi HapOTH TEKCTY «Adpec ycmpolicmea» BKaxiTh He-
00XimHy angpecy, Hexal e Oyae «16». ITicis Toro sik HeOOXiTHI 3HAYCHHS BU-
3HAYCHI — HATUCHITh KHONKY «OK». BiKHO 3aKpHeThCs, a BBEJCHI JaHi OyIyTh
30epeskeHi B poekTi. Ternep Bce TOTOBO Ul CTBOPEHHS JIFOJMHO-MAIIHHOT O
inTepdeiicy (ToOTO expaHiB maHesi).

El-todBus (slavel[VAR]
B Modbus[FIx]
RS-232[VAR]
3-8 bits[VAR]
B-input_0 AT %QB6.1.0: BYTE; [ ™) [CHANNEL [Q]]
anr_start AT %QX6.1.0.0° BOOL; (* Bit 0%)
y_man AT %QX6 101 BOOL, [F Bit17)
AT %QX6.1.0.2 BOOL; (* Bit 2%)
AT %QX6.1.0.3 BOOL; (" Bit 37)
AT %QX6.1.04 BOOL; (" Bit4 %)
AT %QXE.1.05 BOOL; (*Bit 5%)
("Bit6*)
("Bit7%)

AT %QXE 1.06 BOOL; (*Bit6

AT %QXE.1.0.7. BOOL; ("Bit 7

28 bits[W AR]

input_1 AT %QB6.2.0: BYTE; [* ™) [CHANMEL {Q)]

38 bits[V AR]

B--output_0 AT %QB6.30: BYTE; (* *) [CHANNEL (Q)]
plus_wiork AT %GQX6.3.0.0: BOOL, (* Bit0 ™)
minus_work AT %Qx8.3.0.1: BOOL, " Bit17)
anr_flag AT %Q%6.3.0.2: BOOL, " Bit2™)
sv_min AT %QX6.3.03 BOOL; (* Bit3%)
sv_max AT %QX6.3.04 BOOL; (* Bit4 %)

AT %QX6.3.05 BOOL; "Bit5%)
AT %QX6.3.06 BOOL; "Bit6 ")
AT %QX6.3.0.7 BOOL; "Bt 77)

output_1 AT %QB6.4.0: BYTE; (* *) [CHANNEL (Q)]
2--Float/V AR]

vh_znach_level AT %QD6.5.0: REAL; (" ™) [CHANNEL (G)]
F--Float[VAR]

ust_level AT %QD6 6.0 REAL, (7 ) [CHANNEL (Q)]
S-Float{y AR]

y_man_set AT %QDS.7 .0 REAL; (" ™) [CHANMEL (Q)]
3—Float[VAR]

moshn_upr AT 26QD6.8.0: REAL {* ™) [CHANNEL (Q)]
B-Floa[VAR]

zona_nechusty AT %QD6.9 0 REAL; (* *) [CHANNEL ()]

Pucynox 4.11 — CtpykTypa BeA€HOT0 IPUCTPOIO B KOH(DIrypartiii pecypcis
IJIK mnst mepesxHoro oominy 3 I10
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Ha puc. 4.12, nokazanuii BapiaHT 0()OPMIJICHHSI OTHOTO 3 €KpaHiB IaHeli
IUISE peastizatiii KOHTYpy peryiioBaHHs piBHs B KoJoHi (KoHTyp Ne 2 Ha puc. 4.1).

Ha muemocxemi 300pakeHi rpadiyti eeMeHTH Ta 00’ €KTH pi3HOTO QyH-
KL[IOHAJILHOTO PU3HAYCHHS !

®  CTAaTWYHHUI TEKCT, HE OB’ I3aHUM 3 MEPS)KHUMU €JIEMEHTaMH1 — 1ie Ha-
3Ba ekpaHa — «<KOJIOHHA»;

= IMHAMIYHUN TEKCT, 3aJIE€KUATH BiJl 3HAYEHHS 3MIHHOI,

®  T0Ms IS BiIOOpaskeHHsI IIOTOYHHX MapaMeTpiB TEXHOIOTIHHOTO TPO-
1ieca — BUTpaTa IoYacoBOi CHPOBHHH Ta TOTOBOT'O IPOAYKTA, PIBEHb B
KouoHi, mpounTtadi B [1JIK;

®  T0JIA JUTS BBE/ICHHS 3HA4YCHBb YCTAaBOK s 3ammcy B ITJIK;

=  TymOJIepu BCTaHOBJIECHHS PEXHUMIB poOOTH poOOTH BHKOHABYMX Me-
xaHi3MiB ais 3ammcy B [JIK;

®  CTpJIOYHI IHAWKATOpW JUI BiOOpa’keHHS 3HA4YEHb TEXHOJIOTIYHHX
napamertpiB, npouuntani B [TJIK;

®  imiTaTOpM POOOTH YCTAaHOBKH — IHTEPAKTHUBHI TPyOONPOBOAM 1 Haco-
CH, 3aJIE)KHI BiJl 3HAYE€HHS 3MIHHOI,

®  KHOMKHM JUIs mepexony Ha iHmm ekpanu. « TPEH/IbI», «<ABAPUW»,
«Hacmpotika I[1H][-pecynamopa» 1a «l nagnwiil 5Kpam».

®  Ha MHEMOCXEMi TaKoX IMPHUCYTHI TabJI0 3 BiI0OOpaKEHHAM HOTOYHOTO
qacy i JaTH.

He 3arnubmrorouncsk B 0cOOIMBOCTI pefaryBanHs rpadiyHUX €IEMEHTIB 3
MOTJBIY AM3aiiHy, 3yMUHNMOCS Ha MPHUHIMIAX 1X KOH(QIrypyBaHHS 3 MOTIISILY
MepeskHOi B3aemozii. OCHOBHIMH MapaMeTpaMu I 3B’ 3Ky TpadidHoro ene-
MEHTY 3 MEPeKHUMHE elleMeHTamMu B poTokoiai ModBuUS e agpeca nprcTporo y
Mepexi, HOMEp Ta THI PEericTpa, a TaKoX (YHKIIS, SKa 3aCTOCOBYETHCS IO
perictpa. BiamoBigHO 0 CTPYKTYpH MEPEXKHOTO MOAYJIS, SIKMH CTBOPEHHH B
koH(irypauii pecypcis TIJIK (puc. 4.11), agpecu i Tumu pericTpis MarTh 3Ha-
YeHHs!, K1 HaBeneHo B Ta0m. 4.3.

Jlist Beix 3MmiHHEX aapeca migmopskosanoro Modbus-iprctporo omHako-
Ba, me «16» BpaxoBylounm NPHHIMI BHUPIBHIOBAHHA 3MIiHHUX, B CTPYKTYpI
mam’siti TIJIK perictpi «0» Ta «1» 3axistHi Ui MpUiMaHHS Ta BiINpaBICHHS
3Ha4eHb OKpemux OiTiB (muB. Tabmu. 4.3). Inmi perictpu npu3HaveHi mist 36epi-
TaHHs 3HaYCHb apameTpiB s pyHKIioHambHOTO Osoka [T /I-perymoBanHs.

167



=]

0/2-11D LIO eHedxo renud[| — ZT ' YOHAOUJ

dol

168



Tabnnns 4.3 — XapakTepuCTHKH MEPEKHUX 3MIHHUX B mam’siTi [TJIK

IM’st 3MIHHOT Tumn napnx| Tun naHux B Howmep enemenra
B [IJIK BIIIK | mporoxomni perictp | Gaiit | OiT
ModBus

anr_start BOOL | input_0/8 bits | 0 0 0
y_man BOOL 1
peseps - input_1/8 bits | 0 1 8-15
plus_work BOOL | output_1/8 bits 1 2 16
minus_work BOOL 17
anr_flag BOOL 18
SV_min BOOL 19
SV_max BOOL 20
peseps - output_1/8 bits 1 3 24-31
vh_znach level | DWORD | float 2,3 5-8 -
ust_level DWORD | float 4,5 9-12 | -
y_man_set DWORD | float 6, 7 13-16 | -
moshn_upr DWORD | float 8,9 17-20 | -
zona_nechustv | DWORD | float 10,11 | 21-24 | -

Ha puc. 4.13 noka3zanuii npuknan KoH}irypyBanss nikrorpamu «Kxom-
Ka ynpaBlieHHs OUTOM», 3a JIOIIOMOTOI0 SIKOi (hOPMY€EThCS KOPOTKHH IMITyJIbC
JUIsl BKIIFOUEHHS pexuMy aBToHanamTyBanHa I11/I-perynstopa. Ha nsomy pu-
CYHKY ITOKa3aHO 3HaYeHHs aJIpecH MPUCTPOIO Ta THII pericTpa Juist 30epiraHHs
3HA4YEHHSI MEpEeXHOI 3MiHHOI anr_start. [{ns KHONKM BHKOPHUCTOBYETHCSI THI
«0x», mo Bimnosimae y nporokomi Modbus tumy manux «0OMOTKa», y sKoi
anpeca mopiBHIOE «0».

Ha npuxiiani HamamryBaHHS mKTOrpaMu «I{ugposoii oucnieti» moKa3aHo
BimoOpaxkeHHsI 3HaYeHHs MepexHoi 3minuoi Vh_znach_level, sika mokasye 3Ha-
YeHHsl piBHS B KOnoHi (nuB. puc. 4.14). Tun perictpa «4X», 10 BiANOBimae y
nporokoni Modbus Tumy narux «pericTp-KNsAMKa», Mae agpecy «2».

ITicns 3aKkiHYEHHSI CTBOPEHHS BCIX €JIEMEHTIB €KpaHa 30€pexiTh MPOEKT.
Jlyis iepeBipKy Mpare3faTHOCTI MMPOEKTY BUKOPHUCTAWTE eMYJISITOp MaHelNi Uit
BumaAKy B3aemogii 3 peampbauM [TJIK. J[ns mporo HATHCHITH Ha BIATIOBiIHY
MIKTOrpaMy B TaHesi iHcTpyMeHTiB. Jlaimi, micis 3amycKy eMynsaropa, 3a Jo-
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TIOMOT'0I0 KOHTEKCTHOTO MeHI0 BHOepiTh motpiounit COM-nopt I1K, no sixoro
migxmrouennit TIJIK. SIkmo Ha expaHi maHemi BigoOpaskaeThbesl MOBITOMIICHHS
npo Brpary 3B’sa3Ky 3 npuctpoem (ILJIK), mepeBipre HOMEp Ta IapamMeTpu Ha-
namryBanas COM-niopry I1K.

Ynpasnenwe | Mecrane | Kionka | Liser | Pacnonoere |
Yerpoicrso
MopT PLC -
Don. [ 0 Awec
-Peruom- -
e B =) | —]

[~ Nepeagp

o]

Omera | Mpvernie |

Pucynox 4.13 — Ipuxnaa HanamTyBaHHs KHONIKHM Ha ekpani CI7-270

| Uudposoii a

Vrpasrene | Bun, | Wpwer | Lser | Pacnonoxerwe |

~ Ycpoictso

Mopt

PLC b

Oon. |

0 Ampec |

 Pervcp -
Py PRI 2
[~ Nepeasp

Danteie
Tun

DWord vl

Pucynok 4.14 — INpuxian HamamTyBaHHs KHONKY Ha ekpani OIT C77-270

4.5.3. Hanawmyeanns obminy oanumu mixc I[1JIK110-30 ma mooyrem
MC/1200

UnTaHHA Ta apXiByBaHHS JaHUX TEXHOJIOTIYHOTO MPOLECY 3iHCHIOETHCS
3a JIOIIOMOTr'o0 MOoJyJisl apXiByBaHHs naHux MC/[-200, sxuii mpaioe B pexxumi
TOJIOBHOTO NPHCTPOIO 110 BiJHOIICHHIO 10 MOAYJIS MepexHoro oomMiny B ITJIK
(muB. puc. 4.10). Ilpu upoMy BHKOpPHCTOBYEThCS mpotokon ModBus-RTU mo
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iHTepdeiicy RS-485. Sk i panimie, /1 HaJAITYBaHHSI MO/l HEOOX1THO 3aITy-
CTHTH IIporpamy KoHGIirypyBanHs Moayis. Jlaii moTpiOHO HalAIITYBaTH iHTEp-
(eiic 3B’S3Ky Ta KaHAIM JUIS apXiByBaHHS JAaHMX TEXHOJIOTIYHMX MPOIECIB
(yeboro mo 64 mapamerpiB). B Moyii € MOXIIMBICTD ITiJKITFOYCHHSI YOTHPHOX
IaTYHKIB 3 BUXITHAM curHaoM 4...20 MA. OCHOBHI BJIaCTHBOCTI, TEXHIYHI Xa-
PaKTEPUCTHKU MOJIYJISl Ta MOPSIOK HOro KoHGIrypyBaHHs HaBezeHi B [21].

BigmitimMo, mo QyHKIifo apxiBaTopa Moxke Bukonatu BiacHe [IJIK. Ase
IUTSL TIFOTO TTOTPiOHO HOTO JOJATKOBO HANATOMUTH — AOAATH N0 Kodiryparmii
Horo pecypciB mporpamunii moxyns Archiever [VAR]. Kpim toro, moxiusa
nepenava apxisaux (aivnis Bix [TJIK mo K 3a mporokomom ModBus 3 Buko-
pucrannsM intepdeiicy Ethernet. {ist mporo B mpoTokoii mependadeHa creti-
ampHa QyHkmis (Ne 20) mwis mepemaBadus (BailiIiB 0 MOCTiIOBHUM iHTEpdEii-
cam Ta B Mepexki Ethernet [16, 17].
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