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Abstract

Bessarab V.1, Fedyun R.V., Kurnosov G.V. Modern telecommunication technologies in systems
of complex automation coal mines applying. The questions of constructing of the complex coal
mine computer-assisted control system are discussed. The coal mine features as automation object
are analysed. The many-level system of the complex mine automation is proposed. Applying of the
specialized telecommunication networks for realization of designed system is grounded. The tele-
communication system Profibus is proposed as a basic process .

O0masn nocranoska npobiaemel. OrpaHHYEHHOCTE 3anacoB He(TH H raza B Yxpaune npu
OJHOBPEMEHHOM YBETHYEHHH CTOMMOCTH HMMIIOPTHOIO ChIPbS M BO3pacTaHWH MoTpeGieHus 3Hep-
[MH ONPENEeNnAioT HEOOXOIHMOCTE PAa3BHTHS YIO/IBHOH NMPOMEILLIEHHOCTH, OCHOBHOMN NMPOM3BOACT-
BeHHOH eguHNMIEl KOTOPO# ABNseTcd maxrta. YronbHas MaxTa — YHHKANLHAs CIIOMKHAS TPOH3BO/I-
CTBEHHAs CHCTEMA ¢ 0cODO OMACHBIMH YCIOBHAMY (B3PLIBOONACHAMA, [OKAPOONACHANA, OMACHAS [0
MPOpPLIBAM BOJABI M BEIOpOCaM rasa, rHAPOIMHAMHMYECKHM SBJICHWAM H JIp.), I[e CYILECTBYIOT HE
TOJIBKO HEpeJBHICHHBIC ¥ HCKIIOUUTEIEHEIE H3MEHEHHS MOPHO-TEOOTHYECKHX YCIIOBHI U ecTecT-
BEHHBIX CHII, HO H HEBEITIOIHEHHE NMpaBun De30NacHOCTH HIIH HeBepHoe delicTBHe ogHOoro pabodero
MOJKET MPHBECTH K KaracTpoHUYEeCKHM MOC/IeJCTBHAM — MHOTOYHCIEHHEIM Ye/I0BEYECKHM MEpPT-
BaM H OrpOMHBIM MaTepHalEHBEIM MOTepAM. JTO MOATBEPIKIACTCA aBapHHHLIMH CHTYAlMAMH, KO-
TOpEIE PerylspHO BO3HHKAKOT B YrOABHOH oTpaciu Ykpauusl. Ha mwaxrax YkpauHbl ycnoBus go-
OBIuM Y19 HAaHG0Ee ONACHBIE B CPABHEHHH CO BCEMH YIIeI00BIBAIOLIMMH CTPaHaMK MHpa.

CoBpeMeHHas YrojisHas axTa npeicTapaseT codoi croxHbli 00LEKT aBTOMAaTH3alMH, KO-
TOpBIH XapaKTepu3yercs pacnpeieNeHHOCThIO B IPOCTPAHCTBE, MHOMOMEPHOCTBIO, MHOIOCBA3HO-
CTBIO, HATMYHEM OOJBIIOr0 KOMHHMECTBA Pa3zIMYHBIX TEXHOJOTHHECKHX MpoueccoB H obopymoBa-
HHA, KPOME TOro, Ha paboTy noJ3eMHOI 4acTH WaxXThl OKa3kIBAET OOMbIIOE BIMAHHE HAHUHE r'a3a,
NEUTH, ODBOHEHHOCTb, MEHSAIOIIHECA CIydaiiHeiM 00pa3oM ropHO-TeolorHyeckde ycuosus [1].
Jina noBelmieHus Ge30MaCHOCTH BEeJCHHA TOpHEIX paboT M yBenHueHHA 3QPEKTHBHOCTH J00BINH
YOI TIPHMEHSIOT CHCTEMbl aBTOMAaTH3allMH pasziM4yHOro HasHaveHus. B Hactosinee BpeMs Ha
YrOMbHBIX WIaxTax YKpauHsl MPUMEHSAIOT JOKAJIbHbIE CHCTEMBI ABTOMATH3aUHH OTJENEHBIX TEXHO-
JIOFHYECKHX Mpolieccos H obopyaosanua: CAY sogoorimea, CAY noanema, CAY xonseiiepHoro
tparcnopra, CAY Bentunarophoii ycraHoBkoii u T.4.[2]. Takue cucTembl peliaroT 3a/ia4H ypas-
JIEHHA Ha CaMOM HIKHEM YPOBHE NpeANnpHATHA M HE YYWTHIBAIOT B3aHMOCBAIH MCHKAY pa3THYHBI-
MH TEXHOJIOIHYECKMMH MPOIECCaMH IIAXTH, a TAkiKe He MO3BOJAI0T PElHTh BONPOCE obecneye-
Hua Ge3onacHocTH B Maciutabax BCei MIAXThHI M AOCTH/KEHHA MaKCHMalbHOH 3 dEKTHBHOCTH Mpo-
W3BOJICTRA.

CHCTEMEI ABTOMATHYECKOI'O YIIPABJICHHS TAKHMH CJIOKHBIMH O0BEKTaMH MOTYT OBITE OJIHO-
VPOBHEBEIMH LIEHTPAIH30BAHHEIMH, OHOYPOBHEBBIMH [IELIEHTPATH30BAHHBIMH WIIH MHOTOYPOBHE-
BeIMH. B Hacroslllee BpeMs JUIA TIONyHEHHs MaKCMManbHO# 3G )eKTHBHOCTH yNpaB/ieHHs obbexTa-
MM TAKOro KJlacca NPHMEHSIOTCS MHOTOYPOBHEBBIE CHCTEMBI ABTOMATHYECKOTO YIPABJIEHHSA, OCHO-
BAHHEIE HA TIPHMEHEHHH COBPEMEHHEIX HM(POBLIX TEXHOMNOrHii. Fcnoib3oBaHne MHOTOYPOBHEBBIX
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CHCTEM YTIpaBJeHHs MO3BONAET HamDolee MONHO Y4YeCTh B3AUMOCBA3AHHOCTE TEXHOJIOMHYECKHX
IPOLIECCOB, WX MHOIOMEPHOCTh, PACHpE/eNeHHOCTh, d TAKKE MAaKCHMAlbHO KOMIEHCHpOBATEL
© BJIMAHHE BHEIIHWX W BHYTPEHHHX BO3Mymalomux posaeiicrsuii. [lostomy, neobxoaumMo pa3spabo-
TaTh NPHHLAINGL KOMILIEKCHOH aBTOMATH3ALMM YIIPABIEHHA YTOJIbHOH MaXTOH ¢ MCHOIL30BAHHEM
MHOTOYPOBHEBOTO IOJXO0/Ia M COBPEMEHHBIX TEJEKOMMYHHKALMOHHBIX TEXHOJIOTHHA,

ITocranoBka 3a0a9 HeenenoBanus. JIs MOCTPOEHUS KOMIUIEKCHOH CHCTEMBI aBTOMAaTH-
3HPOBAHHOTO YTIPAaBIEHHS YTOJBHON MaxToi HeoOXOMHMO PEITHTL CIEAYIOIHE OCHOBHBIC 3a/ia4uH:

- BBIIOJIHKTE AHAIIH3 NPOH3BOJCTBEHHOrO LHKJIA TOPHOAOOLIBAOMIEr0 MPEANPHATHA Kak
00TLeKTa ABTOMATH3IHPORAHHOIO YIPaRICHHSA;

- onpefieNTs Haubosiee ONTHMAILHOE KOJIMYECTBO YPOBHEH NMPOH3BOACTBEHHBIX NPOIIECCOB
YTONBHOM MIAXTHI;

- OMNPpelC/IHTE C TOYKH 3pEHHA HEPDADXHH CHCTEMEI YIOpaBIcHHA 3aJa'H, pelIaEMBbIC HA Kakk-
JIOM YPOBHE YTIpaBJIEHH;

- pa3paboTaTh CTPYKTYpY KOMIUIEKCHOM CHCTEMEI YIPaBIeHHs YTOJIBHOH MIAXTOH;

- oDOCHOBaTH BHIOOP KOMILIEKCA TEXHHYECKHX CPEJICTB M TEIEKOMMYHHKAIIHOHHEIX TEXHO-
JOTHH U1 peaiu3aluy NpeANoKeHHOH CHCTEMBI.

Pewenne 3a1a4 u pe3yasTaThl Hecaenosannii. CtpykTypHo maxty (puc. 1) MoikHO pa3s-
IEeNHTh Ha [TOBEPXHOCTHYIO M Moj3eMHYyi0 yacTH. Ha opranusaumio pabGoTEI IaXTHI, @ 3HAYMT H Ha
KOMILUTEKCHYH) CUCTEMY ABTOMATH3ALMH OKA3LIBAET BIHAHHWE [MPHHATAA CHCTCMa pa:lpaﬁmx}«l. Hau-
DoJiblNee pacipoCTPaHEHHE MOMYUMIH CTo00BAs, CIUIOIHAA H KOMOHHHpOBaHHAS CHCTEMEI pa3-
pabotku. Haubonee cnokHoli, ¢ TOYKH 3peHHA aBTOMAaTH3alMH, ABASETCH CILIONIHAS CHCTEMA pas-
paboTKH, TaK Kak NMpH Takod CHCTEME OCYIIECTBAAETCA OJHOBPEMEHHO MOArOTOBKAa (MpoXoaxa
LITPEKOB) TaK ¥ Ao0kI4a yrig B ouncTHOM 3aboe.

Bee Texnonoruveckne npouecchl 1AXTHL, Kak W Mo00ro NpOMBILIJIEHHOrO MPEANPHATHA,
OenaT HAa OCHOBHBIE H BeroMoratensHeie. OCHOBHON TEXHOMOrHYECKHH MPoLEce YroNnbHOH MAaxThl
~ BBIEMKa yrniA B oudcTHOM 3afoe 1 (puc. 1). K BcnoMoraTenbHbIM mpoleccaM OTHOCATCS BCE
obecrnieunBalone J0OBIMYy YTJIA NPOLECCH — MOATOTOBHTEIbHbIE paboTel 2, TpaHCHOPT 3, NOTEEM
4, BONOOT/INB 6, MPOBETPHBAHHE, [IOBEPXHOCTHBI KOMILIEKe. B CBOKO ouepems KamIbli TexHomo-
THYECKHH NMpPoLECe NnpeficTaBiseT coD0H CIOXKHYI0 CHCTEMY, COCTOAMIYIO H3 B3aHMONEHCTBYHOLIEr0
MeK1y coDO0M TEXHOIQrHYecKoro 060pyn0BaHHA.

Briemka yrns B ouncrHoM 3aboe 1 ocymecTBisieTcs MEXaHH3HPOBAHHEIM KOMITJIEKCOM, KO-
TOpBIA COCTOMT U3 A00BMHOrO KoMmbaiiHa, ckpebKoBOro KoHpeliepa, MEXaHH3HPOBAHHON Kpenw, a
TAKOKE BCIIOMOrartensHoro obopynoeanus. OcHOBHAs 3ajja4a JJAHHOIO TEXHONOTHYECKOIo Hpolec-
ca — obecrneyeHHe MaKCHMaIbHOH NPOM3BOAHTENBHOCTH TEXHOJIOIHYECKOTO KOMIUIEKCa NpH 3a-
naHHoO# cebectoumocTu yriis. Ha paboTy #anHOro y4acTka oOKasblBalOT BIHAHHE YCIOBHS BHEITHEH
Cpelbl (FOPHO-TeONOrHYeCKUe HApYIICHHs, 3albUICHHOCTE, ra3000MIBHOCTE) W APYTHE YYacTKH
IIAXTEI (MOArOTOBHTENIBHbIE paboThl, TPAHCIIOPT, MOALEM, BEHTUIIALMSA, AErasains).

Y4acToK moAroToBHTeNbHbIX pabor 2 obecrneyHBaeT NOArOTOBKY HOBBLIX BRICGMOYHEIX MO-
neii. [IpoxofKa MTPeKoB, KaK MpaBuio, OCYLIECTBIACTCH NP MOMOUIH MPOXOIYECKHX KoMOaiHOoR,
OcHoBHast 3an1a4a — oDecrieqeHHe 3aJaHHOTO YPOBHS MPOXOJKH MOATOTOBMTENBHBIX BEIpaGoTOK
NPy MEHAMATBEHEIX 3aTpaTax.

Cucrema TpaHcrniopta 3 ofecnevHBaeT TpaHCIOPTHPOBKY MONE3HOTO HCKOMAEMOro OT OHYH-
CTHOrO 32005 /10 OKONOCTBONIEHOIO fBopa. CHeTeMa TPAaHCNOPTA COCTOMT M3 MEHTOYHBIX H CcKpel-
KOBBIX KOHBeiiepoB, OyHkepoB. OcHOBHaA 0cOOEHHOCTE NAHHOTO y4acTKa — Gombmas pacnpeje-
JIEHHOCTh  3IEMEHTOB TEXHONOTHYECKOIro mpouecca B InpoctpaHcTee. OCHOBHas 3ajjaua —

obecrieeHHe MaKCHMAaIBHOH NPOITYCKHOH CIIOCODHOCTH NPH MUHHMAIBHBIX 3aTpatax Ha TpoLece
TpaHCTIOPTHPOBAHHA.
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CoBpeMeHHOE rOpHOE MpeNpHATHE, NPEACTABIAIONIEE COBOKYNHOCTh CIOMKHBIX TEXHHYE-
CKHX CPE/JICTB BEJIEHHS IPOM3BO/ICTBEHHBIX MPOLIECCOB H JIIOMEH, YPaBIAIONUX 3THMH Npolecca-
MH B CTOXACTHYECKHM W3MEHSIOLMMXCH YCNOBHSX OKDYHKAIOWEH cpejibl, MOKeT GBITE OMNpE/e/ieHo
Kak Gonbluas, Wik cnoxkHas cuctema. [IpH MpoeKTHPOBAHMH KOMILIEKCHOMH CHCTEMBI aBTOMATH3a-
LIHH YTOJBHOH MIAXTh 0COGEHHOCTL HEOOXOAHMO YYHTHIBATE B NONHOH Mepe.

K BakibIM npH3HakaMm GONBIIOH CHCTEMBI OTHOCHTCH 3MEDP/PKEHTHOCTb, T. €. HATHYHE B HeH
CBOMCTB, crienH(HYECKHX TONBLKO Aj18 CHCTEMBI, 4 HE JUIA €€ 3NeMeHTOB. boiee Toro, 3TH CBOicTBA
GOBbIO# CHCTEME! HE MOTYT GBITh ONpE/IENIEHbl M3 H3BECTHEIX CBOHCTB ee 3nemMeHToB. [Ipumepom
IMEP/DKEHTHOCTH MOMKET CITYHTE TO, YTO MPOH3BOJACTEEHHBIE BO3MOXKHOCTH KO/UIEKTHBA Y4acTKa
IIAXThl HE CBOJAATCH K CyMME HHMBMIyalkHOH paboTocmocoOHOCTH ero WICHOB, 3HaHHE Xapakre-
PHCTHK MPOBETPHBAHMA KaKMX-THO0 ofHMX BLIpabOTOK HE MO3BOJIAET YCTAHAB/IHBATE 3AKOHOMEP-
HOCTH CHCTEMEI NIPOBETPHBAHHS MPEeANPHATHA B LIE/IOM.

K cocraBueiM gacTam G0NBINOH cHCTEMBbI HAPALY ¢ MallWHAMH, MAaTepHALHEIMH pecypca-
MH, cHctemamu cbopa, mepefauu u o6paboTki HHGOPMALMH OTHOCATCH JIO[AH, KaK HEMNOCPENCT-
BEHHO 3aHATEIE B MPOH3BOJICTBEHHOM IPOILIECCE, TAK M YTIPABIAIOLINE STHMH NPOLECCAMH, T. €. 00-
JIeYeHHBIE HA/IICKAN[HMH IIPaBaMH H OTBETCTBEHHOCTERIO IS NPHHATHA pemeHui. Cle1oBaTensHo,
O4YEHb BHICOKOE 3HAYCHHE MMEeT TaKas XapaKTepucTHKa O0JbIIOH cHCTEMBI, KaK pasHoobpasue, T.
€. 3HAYHTE/IbHAA HEOTIPEACICHHOCTE €€ TTOBEICHHA.

I'opHEle NpeaAnpHATHA W3-3a NOCTOAHHO MEHSIOIIMXCA YCIOBHH BHEIIHEH Cpelbl, CIOKHO-
CTH KOHTPOJIA 32 MPaBHJIBHOCTHIO JEHCTBUA MEpCcoHana, Halu4uA riyOOKHX B3aHMOCBA3EH MEXIY
2NIEMEHTaMH CHCTeMEI 00JaJaroT OveHb BBICOKMM pasHooOpasuem. [locneanee B 3HaUMTENEHOH
CTEIEHH YCIOMHAET MNpOLECcC YMpaeineHWs wmaxtoi. Jajada JurobOro yrpaBleHWA COCTOMT B
YMEHBILIEHHH pa:mcnuﬁpaann ynpa:nnneunﬁ CHCTEMBI H B HOSANBHOM CllY4ac - B CBEJICHHH MHOTHX
ee COCTaB/IAIONIMX, BO3MOMHBIX KaK pesy/bTaT BIMAHUA BHeWHel cpenbl, AeHCTBHA Noaei u
B3aUMOJICHCTBAA TEXHWYECKHX CPEICTB, K IOMHOMKECTBY, BKJIIOYAIOLIEMY JIMIIb COCTOSHUSA, OM-
THMAJIEHBIE TI0 OTHOLICHHIO K IIENH yIpaBlIeHHA.

Jns sddexrurHoro ynparneHus OONBINOH CHCTEMOIl KOMIUIEKCHAS CHCTEMA aBTOMATH3A-
MM YTOJBHOH [IAXThl J0/MKHA MMETE 3Ha4YMTENbHOEe coDcTBeHHoe pasHoobpasde. ITO YCIOBHE
NOCTHTAeTCA CTPYKTYPH3AUHEH YIPARIAIOIIECH CHCTEMEI, YTO PHMEHHTENBHO K T000MY ITPOMEILI-
JIEHHOMY MNpEeinpHATHIO O3HAYacT ¢IDPMH[JDBHHHE EiﬂHMﬂﬂﬁﬁGTB}“IDI].IHX JOCTATOYHO CAMOCTOA-
TeJIbHBIX CTPYKTYPHBIX N0Jpasjie/ieHni (IOCHCTEM yrpaBieHns), 00pasylomuX HEPapXHMIO yIpaB-
nexus. OJHAKO Ui TOPHBIX NPeANPHATHH THIIHYHA HECBOAWMOCTE MX CTPYKTYpPhl K KaKOi-mHOO
O[HOH HepapXHH.

Hanpumep, Haiwyue Ha miaxTe pasjiMYHBIX MOJACHCTEM YNpaBJIeHHs Kak 10 ob6LeMy M xa-
paKTepy BHINIOIHACMBIX HMH (DYHKIHH, TaK H 110 obliacTi BO3EHCTBUA NPUBOAUT K OJHOBPEMEH-
HOMY (HOPMHPOBAHHIO H (YHKUHOHHPOBAHHIO PA3TMUHBIX MEpapXHYecKuX noacucreM. CTpykTypa
YUpaBieHHs IIAXTOH BKIIOYAET YYacTKM W IEXH, SBIAIOLWECH AJMHHHCTPATHBHO --
NPOH3BOJACTECHHBIMH JICMCHTAMH YIIPABICHHA H CTPYKTYPHEIE DOOpa3Ienends THIIa GII)")KﬁH, oT-
Jiena, rpymnmsl, NpeicTasisiomue coboii GyHKUHOHaIBHEIE Noapa3eneHus. HepapXudHOCTs MOXK-
HO OMpEJEJHTE H B TEXHOJIOrHYECKOM NPOLEcce NOOBMH [0JIE3HOT0 HCKOMAEMOro W BBIIENHTE OT-
JIeNBHBIE B3aMMOCBA3aHHBIE 00BEKTHl YIIPABIEHHA.

Hrobel obecne4nTh 3alaHHEI KpUTEPHIl KauecTBa YNpaBleHHUA CIOXKHOH cHeremoii, CAY
YroikHOH WaxTel Jo/bKHA 3¢(eKTHBHO pelaTs TPH OCHOBHBIE 3aj1a4M: c6op u nepenaya undop-
maluu 06 oOwexrax, nepepaboTka HHGOpMAIMK U BBIAAYA YIPAB/ISIOIMX BO3NEHCTRHI HA OBLEKT.
IIpn nammaun GoNbIKX HHOPMALIMOHHBIX IIOTOKOB B MHOTOYPOBHEBO#H HH(OPMALMOHHOMN CTpYK-
Type WaxXThl H NPH CIOMKHBIX anropurMax nepepaborku nudopmaiu obecneyuTs 3aaaHHbI KpH-
TE’pHﬁ Ka4eCTRa YTPaB/IEeHHA MOMHO TONBKO HA OCHOBE HMCNONER3IOBAHHA KOMINEKCHOH CHCTEMEI
ABTOMaTHYECKOr0 YNpaBjieHHA H KOHTPOJIA.

Ha coBpeMEHHBIX NOPHBIX MPEANPHATHAX MCIONB3YIOT JBA OCHOBHBLIX THIIA CHCTEM dBTOMA-
TH3aUMH: CHCTEMY OpraHH3aUMOHHO-9KOHOMHHYECKOr0 HIM ajMHHMCTDATHBHOTO YrpaslieHus
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(ACVII) u cHcTeMy yNpaB/ieHHA TEXHOJIOMHYECKHMH TPOLIECCaMu (ACY TII). D1u cucTemsl MpPHH-
LHITHANTBEHO OTJIHYAIOTCA B OCHOBHOM XapakrepoM obbekta ynparienus. B ACYII o6sekr yhpag-
JISHHS - 3TO IIAXTA B LIEJIOM U €€ OTHe/IbHbIE CTPYKTYPHEIE MOAPA3eNeH s, T. €. KOMIEKTHBREI To-
naeit, a B ACY TII — npoM3BoACTREHHBIH NpoLece, KOMIIEKC MamitH, yerpoiicts. Kpome toro, B
ACY TII nadopmanys nepeaaeTcs B BHE CUTHATOB PA3IHYHOM IPHPOJIBI (3IEKTPHYECKHMH, CBE-
TOBEIMH, THAPAaBITHYECKMMH M Ap.), 8 B ACYII B KauecTRe OCHOBHOIO HOCHTEIs uHbopMalmu neii-
CTBYIOT cOODIIEHHA (A0KYMEHTHI).

OpaHako B DOMBIIOH CIOMKHOA CHCTEME, K KOTOPOH OTHOCHTCSA 1axTa, B HACTOSIIEe BpeMs
MMEETCS IIpOrpeccHpylonas TeHACHUMs cnusHua ACYTI n ACY TII B efnHy0 KOMITIEKCHYIO aB-
TOMaTH3HpOBaHHyKo cuctemy ynpasienua (KACY). 5to ofyciosneHo tem, uto ynpasisiomasn
dynxuusa qns ACY TII Mmoker BuipaGarbiBaThCA Ha OCHOBE coobumennit ACYTI, a undopmauns s
ACVII mosxet opmuposaTkcs 110 pesynsratam GyHKuuoHnposanus ACY TI1,

BBINICH3NOKeHHbIH aHanH3 0cOOEHHOCTEH YIOMBHON WAaXThl TO3BOJISET ONpeienuTh liee-
coobpa3HocTe aeneHdds KACY Ha veThlpe ypoBHs: YpOBeHb MIAXTEI YPOBEHBb Y4acTKa, YpOBEHb

IipoLecca, ypoBeHb TEXHONOrHIeckoro obopynosanus. CtpykrypHas cxema KACY yronsHoit max-
TOMH npelicTaBiIeHa HA pHC. 2.

¥Yposeus JlokansHas
IMAXThHI BEIMHCAHTE/IEHAR
CETH OIAXTEI
Cerment T

JIBC yuactka g :
¥poeens O - et
y4acTKa Nol Ned i o

TIT1 -

¥Ypoeenn ' ILTK
nmpouecca
Yposenns

TeXHOJIOrHYECKOro
ofiopyroBanns

Pucynok 2 — C1pykrypa KOMIIEKCHOH aBTOMaTH3HPOBAHHOM CHCTEMBI YIIPABJIEHHS LIAXTOH.
TIT — Texnonoruyeckuii npouecc; M — MalllHHEL, KOMILIEKCEI, arpETaThl;

ILTK — mporpaMMHpyemelii Jloruveckuii koutposnep; YBB — yerpoiicTeo BBona\BeIBOAA;
H]I — unrennexryaneHeii qarauk; MMM - HHTENNEKTYANbHEI HCTIOMHHTEIBHBIH MEXaHH3M.

Hurerpupopannocts ACY TIT u ACVII B ynpasneHHn GONBINON CHCTEMBI [IPOABIAETCH W
BO B3aMMOCBA3H BEMHC/IHTENBHEIX YCTPOACTB pasiM4YHOro YpoBHA. Tak, Bce NMporpaMMHpyeMbie
JIOTH4YECKHE KOHTPONJIEPhl YPOBHA TIPOIECCa CBA3AHBI ¢ COOTBETCTRYIOIIMM cermenToM JIBC ypoe-
HA WAXTEl, KOTOpas OJHOBPEMEHHO MCHONLIYETCH Kak MalWHa Gonee BBHICOKOID YPOBHA MO OTHO-
HIEHHIOD K TEXHOMOrHYECKOMY MNpoleccy H Kak MalliMHa, pematomas obmwme zagauu ACY TII u
ACYIL

ITpu mocTpoeHHM cHCTEM YNpapBleHUS paclpeleneHHBIMH 00BEKTaMH HMCIIONB3YIOTCS 1Ba
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noaxona. Knaccuueckuii moaxon Kk aBTOMATH3AIMK CIOXHBIX PAclpeeNieHHBIX 0OBEKTOR Mpey-
CMAaTpHBAET NOAKIIOYEHHE KAKIOTO NATYHKA K HEHTPAJBHOMY KOHTPOJUIEPY OTAENbHBIM (M J0-
BOJILHO JIOPOI'MM) BHICOKOKAYeCTBEHHBIM Kabenem. JTO K€ OTHOCHTCA M K MOAKMOMEHHIO HCIoa-
HHTEJIbHBIX OPraHoB. AJIbTEPHATHBOH ONUCAHHOMY MOJXOMY, ABIAIOTCH CHCTEMBI ABTOMATHHECKO-
ro yrpaBlieHusi, MOCTPOEHHBIE ¢ MCIO/B30BAHHEM NpoMbiieHHbX muH - fieldbus. K nanGonee
M3BECTHBIM M NIPUMEHAEMBIM B MHPE OTKPBITHIM NPOMBILLIEHHBIM ceTaM oTHocaTes: CAN, LON,
Profibus, Interbus-S, FIP, ControlNet, Foundation Fieldbus, DeviceNET, ASI, HART, MicroLAN,
W HeKoTopbie apyrue [3, 5]. Kaxnas u3 nepedncieHHBIX CHCTEM MMEET CBOM 0CODEHHOCTH, AOCTO-
HHCTBa W MpejHa3HAYeHa JJI1 NPHMEHEHHA HA ONpe/Ie/ICHHOM YPOBHE NMPEANPHATHA, YTO n300pa-
JEHO Ha PHCYHKe 3.
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Pucynok 3 - Obnacti npHMEHEHHA TENEKOMMYHHKALMOHHEIX TEXHOJIOTHi

[lepexop na ficldbus-Texsonoruio obecneynBact yiydilleHHEe Ka4ecTBa, CHHMKEHHUE 3aTpaT H
NOBEIIEHHE 3(pPEKTHBHOCTH KOHEYHOH cucTembl [4]. Kaknoe ycTpoicTBO MOMET BBINOMHATE
ynxuns ynpasneHns, obCiyKHBAHHS W JIMArHOCTHKM. DTO CYHIECTBEHHO yBenwuuBaer sdidex-
THBHOCTE CHCTEMEI B LIEJIOM H CHHYKACT 3aTPATHl [0 €€ CONpOoBOKIEHHIO. Takum obpasom, Ha co-
BPEMEHHOM 3Tale PasBUTHA CHCTEM aBTOMATH3ALHH IPH NIOCTPOSHMH CHCTEM YIIPAB/ICHHMS pacipe-
JeNCHHBIMH OOBEKTaMH W mpolieccamu HeoOXOMMMO OPHEHTHPOBATHCA HA MCMOAB30BAHHE Teje-
KOMMYHHKAIIMOHHBIX ceTei Knacca fieldbus.

MHoroypoBHeBas CTPYKTYpa CHCTEMBI yNpaB/ieHus 00ecnieuMBaeT ee HajleXHOCTh, Onepa-
THBHOCTb, PEMOHTOIPHTOIHOCTE, 3((EKTHBHOCTE (pyHKuHoHUpoBaHus. [Tpu sTom obecneunsaercs
ONTMMAIIBHBIH YPOBEHb JCUCHTPAIH3AUMH YNPABJICHHA C MHHMMAILHEIM KOJTHYECTBOM CPEJICTB
TEXHOJIOTHYECKOr0 KOHTPONA, YNpaBIecHHA H MHHHH CBA3M Mexay Humu. [ToctpoeHue cucrem as-
TOMaTH3a1IHH TI0 YPOBHAM YIIPABIEHHA ONPENENAETCs UENIMH (KPUTEPHAMHM) YIpaBJIeHHs COOTBET-
CTBYIOUIMMH TEXHOJIOTHYECKHMH OOBEKTAMH YNpaB/ieHns. 3afady, PEIIaeMBIe HA KaXIOM YpPOBHE
MPEANPHATHA, ONpeAeIAoT TpeDoBaHis K MHOTOYPOBHCBOI cHcTeMe asToMaTH3amuu. Ha BEPXHEM
YPOBHE pelliaeTcs 3ajiaqa obecniedeHns ONTHMATbHOHA paboTsl Beero MpeanpuaTys B uenom. B pe-
3yJNLTATE CHCTEMa YTIPARIEHHS BEPXHErO YPOBHA BbIJAET ONTHMAILHEIE 3HAYEHHS TEXHOIOTHYE-
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CKHMX MapaMeTpoB, KOTOPEIE ABNAIOTCS 3aJal0IHAMH BO3JICHCTBHAMH JUTS CHCTEM YIPABIEHUS HHK-
HUX YPOBHEH.

[Tpy 1OCTPOEHHH MHOTOYPOBHEBEIX CHCTEM ABTOMATH3aIMH, 0COOEHHO OCTPO, CTOAT 3a/1a4H
opraHM3alid MHGOPMAIHOHHOro 0OMeHa Mex1y YpoBHAMH. B onxoM cnyuae HeoOxomum oGMen
KOMIJIEKCHBIMH COOONIEHHAMH Ha Cpe/lHHX cKopocTAX. B npyrom - GeicTphiii 00MeH KOpOTKMMH
cOODILIEHHAMH C UCTIOIB30BAHHEM YIIPOILEHHOTO MPOTOKoNa 00MeHa (YpOBeHE JATYHKOR M MCIION-
HHUTENLHEIX MEXaHH3MOB). J[nd oTHX cirydaep Hanbonee NOAXOAUT TENEKOMMYHHUKALMOHHAA CHCTE-
ma Profibus [4, 5]. B HacTosmee BpeMs nog 3THM 0OmIMM HazBaHHEM NOHHMAETCH COBOKYMHOCTE
Tpex oTAeNnEHeIX npotokoios: Profibus-FMS, Profibus-DP u Profibus-PA. IIpotokon Profibus-DP
BT CIPOSKTHPOBAH /IS OpraHu3aliy OBRICTPOro KaHasla CBA3H C YPOBHEM JIATHMKOB W HCIIOIHH-
TenbHBIX Mexanu3MoB. IIporokon Profibus-FMS npennaznaden gng paboTel HA TAK Ha3LIBAEMOM
LieX0BOM (BEpXHEM) YPOBHE. 31eck TpeOyeTcA BEICOKAsA CTeNeHb (QYHKIMOHAIBHOCTH, H 3TOT KPH-
TepHii BaxHee KpHTepHa ckopoctd. FMS-nporokon gomyckaet ruOpuaHyIo apXHTEKTYPY B3aUMO-
neicTeus y3noe, [Iporokon Profibus-PA - 510 pacumpenne DP-nporokona ana opranusauuu oG-
MeHa HH(opMalKei Bo B3pbIBOONAcHBIX cpefax. Kak BuaHo u3 pucyHka 3, HCOONB30BaHHE CHCTE-
mbl Profibus mo3ponsier co3paBaTh CHCTEMBI YIIPABJIEHHS HA TPEX YPOBHIX — YPOBHE TEXHOJIOTHYE-
ckoro obopynoBaHMA, YPOBHE Mpollecca, YpPOBHE Lexa. YYHTHIBas ONpEe/IEHHYI0 YHHUBEpcalb-
HOCTB M PACHPOCTPAHEHHOCTH AaHHOoro nmpotokona B uioHe 2003 roga Profibus u Profinet yteep-
JIEeH KaKk MexxayHaponHeli ctangapt [EC 61784-1 u noatomy ero naubonee 1enecoobpa3no npH-
MEHATH NPH MOCTPOEHWH KOMILIEKCHOM CHCTEMbI aBTOMATHYECKOrO YIIPaBjeHHs YroibHOH 1wax-
TOH.

BuiBoabl.

1. INokazano, 4ro NoBEINIeHHEe 3 (eKTHBHOCTH YIIPaBIEHHs YIrobHOMN 11AXTOH BO3MOMHO
[PH HCMOAb30BAHMHM KOMIIEKCHOH CHCTEMBI ABTOMATH3HPOBAHHOIO YIPABIEHHA, PeaTH3CBaHHOIN C
HCMONB30BAHHEM MHOTOYPOBHEBOTO NMOAX0JA NOCTPOEHHA CHCTEM.

2. BrinonHeHHbI aHanu3 ycJaoeuil GyHKIMOHMPOBAHKSA MIAXTEI MOKa3aj, 4YTo Haubonee we-
necooBpa3HEIM ABNAETCA MOCTPOEHHE YETHIPEXYPOBHEBOH CHCTEMbl ABTOMATH3HPOBAHHOIO YIIpaB-
JIEHHH, KOTOpas BKJIOYAET YPOREHE 1IAXThI, YPOBEHb y4acTKa, YPOBEHE MpoLEcca, YPOBEHb TEXHO-
norudeckoro obopynoBaHus.

3. OnTHManbHas peanu3alid MHOTOYPOBHEBOH CHCTEMBI YIpaBJIeHHs UIAXTOH BO3MOXKHA
TIpH MCMONB30BAHHH CTICHHANTN3HPOBAHHBIX TEIEKOMMYHHKALMOHHBIX CeTeil, B YaCTHOCTH, CHCTE-
mel Profibus u Industral Ethernet.

4. Cucrema Profibus rnossojiger co3gaBaTb CUCTEMBI YIIPARICHHA BO B3PLIBOOMACHBIX H M10-
JKAPOOITACHBIX YC/IOBHMAX, KOMIUIEKC TEXHHUECKMX CPEICTB KOTOPOH OXBATBIBAET TPH HHIKHHX
YPOBHS YNpaB/JCHUs: YPOBEHb Y4acTKa, YPOBEHE TPOliecca, YPOBEHb TEXHOIOIMYECKOro o0opymo-
BAHHMA M TEM CaMbIM ABIAETCH HauboJiee MPEANMOYTHTENBHBIM IIPH MOCTPOEHHH MHOIOYPOBHEBOH
KOMIIEKCHOM CHCTEMBI ABTOMATH3HPOBAHHOTO YIIPABIEHHA YTONBHOH IAXTOH.
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