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CHCTEMHAS HHTETPALHA

JHEPTETHKA

ABTOMOTMIOUMUA
SHEeprocHabXxeHus

Hape>xxauHckoro
MeTaJuTypruyeckoro sasoaa

Jlapuca [HanbaH, Anekcarap CeHuos

Bo Bpems noaroToBkM AAHHOM CTATbM 3ABEPLUMAMCL PABOTLI MO BHEAPEHMIO M BBOAY

B NPOMBILLIEHHYIO 3KCMYATALMIO ABTOMATM3MPOBAHHOM CMCTEMbI ONEePAaTMBHO-
AMCneTYepCcKoro ynpaeneHms aHeprocHabxeHnem HagexauHckoro metannypruyeckoro
sasopga OAO «IMK «Hopunbckui Hukenb» (ACOOYD HM3). OgHrmm 13 ocHOBHBIX
0COBEHHOCTEMN 3TOM CMCTEMbI MOXHO CYMTATb TEPPUTOPUANBHYIO YAQNEHHOCTb TOYEK
KOHTPONS M YNPABAEHMS, MCNONb3OBAHME B KOYECTBE KAHANOB Nepeaaym AAaHHbIX PA3IMYHbIX
uHTepdeincos, COOp AAHHBIX CO CYETYMKOB NEKTPOIHEPIMMU NO NOCIEAOBATENBHOMY KAHANY
¢ npotokosioM Modbus, HeobxoauMocTb MHTErPALMM B NPOEKT CYLLECTBYIOLMX CUCTEM
OBTOMOTHUKM M AMCNETYEPUIALMM.

BBEAEHMUE

B okrg6pe 2012 roma KoMmaHUS
«CyMMa TEeXHOJIOTHil», UMEIoIIasl CTaTycC
Solution Partner kommanum Siemens B
00JlacTU TPOMBILIUIEHHOW aBTOMATH3a-
1MW, 3aBepIIniIa paboThI MO PEKOHCTPYK-
LIMM CUCTEMBI TUCTIETYEPCKOTO yIIpaBie-
HUsl 2HeprocHabxeHuem HanexnauH-
cKoro MeTtajurypruieckoro 3aBomga OAO
«I'MK «Hopuibckuii HuKeb». B pamkax
nmpoekta OblIa TIpOM3BeAeHA 3aMeHa
BBIPAOOTABIIIETO CBOW pecypc Telemexa-
Hu4yeckoro komruiekca TM-301, BBenéH-
HOTO B aKcrutyatauuio B 1982 romy, Ha
COOTBETCTBYIOIIYIO COBPEMEHHBIM TPeOo-
BaHUSIM aBTOMATU3WPOBAHHYIO CHUCTEMY
OMepaTUBHO-AUCIIETYEPCKOTO YIIpaB-
JeHus1 sHeprocHaOxkenuem (ACOAYD
HM3).

ACO1YD HM3 mnpexacraBisieT co0Oo0it
BBICOKOHAJEXHYI0O M MHOTOGYHKIINO-
HaJIbHYIO CUCTEMY KOHTPOJISI U yTpaBJie-
HUsI cHaOxeHueMm nepenesoB Hamex-
OUHCKOTO METaJUTypruiecKoro 3aBoja
HEOOXOAMMBIMU dHepropecypcamu. JaH-
HOE pellleHre BBITIOTHEHO Ha 0a3ze Mpo-
TPaMMHO-TEXHUYECKOTO KOMILIeKca
Siemens Simatic PCS7, umeeT oTKpBITYIO
apXUTEKTYpPy U COOTBETCTBYET COBPEMEH-
HBIM TPeOOBaHUSIM B 00JIACTU IHEPTETU-
YEeCKOTO MEHEIXMEeHTa, dHeproadhdek-
TUBHOCTH, HANEXHOCTU U ynoOcTBa B
WCTIONb30BAHUU.

OCHOBHBIMU LIEJISIMUA Pa3pabOTKU U

BHeapenust ACOLYD HM3 saBnsimce:

@ oOecrieueHUe HaIEXKHOCTU PadOThI CUC-
TE€M PHEProCHA0XEHUS MPEANPUITUS;

@® OIEepaTUBHOE paclpeieieHue TEXHOJO0-
TMYECKUX HArpy30K;

® y4y€T NOTpeOJIeHUsT Pa3IMYHbIX SHEPTO-
HOCUTEJIEN B PEAJIbHOM BPEMEHU;

@ HAKOIUJICHUE JaHHbIX Ul aHaln3a, IJ1a-
HUPOBAaHUS U BBIPAOOTKU ONTUMAJIBHBIX
PeXUMOB PabOThI CUCTEM 3HEProCHad-
XKEHMSI Ha OCHOBE TOYHBIX JAHHBIX MO
MOTPEOJIEHUIO SHEPTUU U MOLTHOCTY;

©® noBbllieHNEe 3(PHEKTUBHOCTU OUATHO-
CTUKM TOBPEXIEHUNA M COKpalleHUe
BPEMEHM Ha JIOKAIU3ALUIO U JIMKBUAA-
LIAI0 aBAPUNHBIX CUTYalIUA.
PesynpraToM BHeapeHUs

CTaj0 MOBBILIEHUE HAAEXKHOCTU PAOOTHI

CHUCTEM 2HEProcHaOXeHUs 3aBona, odec-

MeYeHUe ONTUMAIbHBIX PEXUMOB Bele-

HUSl JHEPrOEMKUX TEXHOJOTUYECKUX

npoieccoB. B nanabHeieM BCE 3TO Mo3-

BOJIUT YMEHBLIUTb BPEMS MPOCTOEB TEX-

HOJIOTUYECKOTO O0OpYAOBaHUS, CHU3UTH

JIOJII0 3HEeprosarpar B Ce0ECTOUMOCTU

MPOAYKLIMHU U COKPATUTD POMU3BOICTBEH-

CUCTEMbI

HBbIC U3CP2KKHU 3aBOAa B LCJIOM.

ABTOMATU3UPYEMBIE
OBBEKTDI

K OCHOBHBIM TEXHOJIOTMUECKUM TIEpe-
nenam HapexnuHckoro Meramnypruve-

ckoro 3aBojga um. b.U. KonecHukosa
OTHOCSATCS: MTMPOMETAILTYPTUIECKOE TIPO-
u3BozactBo (ITMII), rumpomeramtyprude-
ckoe mipousBoacteo (I'MIT), kucmopon-
Hasl CTaHIIUSI, a TAKXKe BCIIOMOTaTeIbHbIE
1exa u o0beKThl. CuctemMa HeprocHad-
xeHus HM3 npencrasisieT coboii cox-
HYI0 UEpapXUYecKyl0 MHOTOYPOBHEBYIO
CTPYKTYPY, B COCTaB KOTOPOU BXOISIT CJie-
MYIOIINE TTOCUCTEMBI:

® DJIeKTPOCHAOXKEHNS,;

® TeTUTOBOJOCHAOXKEHMS;

000POTHOTO BOAOCHAOXKEHUS;
CHaOXEeHUST KUCIIOPOIIOM;

CHaOXEeHUST a30TOM;

CHaOXEHWS TTapoM;

CHAOXEHMST CKAaThIM BO3IYyXOM;
CHaOXEHMST TPUPOTHBIM Ta30M;

TPOM3BOJICTBEHHOTO M XO3SHCTBEHHO-
TPOTUBOITOXKAPHOTO BOIOCHAOXKEHUS.

DeKTpocHAOXEeHNE OCYIIECTBISIETCS
CO CTOPOHBI BBOAHOU ToncTanimu PI1-2
HanpskeHreM 35 KB u 10 kB, a Takke co
croporsr TOL-3 (IO «Hopunbck-
5Hepro») HampsokeHueM 10 kB. O0benn-
HUTEJbHBIE D3JIEKTPOTIEUN TUIABUIHLHOTO
uexa (O9I1-1, OBI1-2, OBII-3, ODI1-4)
3anutbiBatoTcs oT PI1-2 mo mmHomnposo-
nam LIT-4 u III1-6 Hanpsokenuem 35 kB.
[Mutanve pacrpenenUTENbHBIX TOACTaH-
umii PI1-101, PII-102, PI1-103, PTI-108
OCYIIECTBISETCSI IO LIMHOMPOBOAAM
LIIT-1 m IIT-2, 3aK0JbLIOBAHHBIM CO
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croponsl PI1-2 1 TOII-3, HanpsokeHHEM
10 kB. Kucnoponnaa cranumss KC-2
MoJIyJaeT 3JieKTposHepruto ot TOILI-3 mo
muHonpoBogam LHIT-3 u III1-4 Hamps-
xxenueM 10 kB. [l1aBHbIe TOHU3UTETHHBIE
noacranuuu [TII1-46 (HacocHast KOH-
LIEHTpaTOXpaHUINIIA) u I'TITI-51
(KaiiepkaHCKMi1 YrOJIbHBIN pa3pe3) IMoa-
KTIOYeHBl K BO3AYUIHBIM JIMHUSM C
HanpstbkeHueMm 110 kB, moHumkaembiM
nanee 10 6 kB. OcraibHble pacnpenean-
tenbHble moactanuuu (PIT) mpennpusitus
3anuThIBaloTCsl HampsikeHuem 10 kB 1o
KaOeTbHBIM BBOJIAM.

Augeiiku PI1-2, koMIIIeKTHOE pacripe-
neautesbHOoe yeTpoiicTtBo (KPY) u ronos-
HO€ pacIpelesIuTeIbHOEe YCTPOMCTBO
(I'PY) TBII-3 obecrnieunBaloT pacrpene-
JIEHWEe 3JIeKTPOIHEPTUU IO BCEM 3aBOMI-
ckum PIT m tpaHchopMaTOpHBIM TIOI-
CTaHIUSAM U Jajiee yepe3 HUX — 10 BBICO-
KOBOJIBTHBIM TOTPEOUTENSIM, a TakXkKe T0
MOTPEOUTENSIM TTOHUKEHHOTO HaTpsixke-
nus 10/0,4, 10/0,69, 6/0,4 xB. OcHOB-
HBIM TEXHOJOTUYECKUM 000pYyIOBaHUEM
PII, xotopoe TpeOyeT OMCIETYEPCKOTO
KOHTPOJISI ¥ YTIPaBJICHMUSI, SIBISIETCS] KOM-
MYTHUPYIOIas anmnaparypa (BbICOKOBOJIBT-
HbIE MACJISTHBIE BBIKJIIOYATENH).

Bonocnat6xxenne HM3 obecrieunBaer
11ex 00e3BOXMBAHUS W CKIAAMPOBAHUS
koHueHTparoB (LIOCK). Llex umeer pas-
BETBJIEHHYIO CTPYKTYPY U COCTOUT U3 CJIe-
OYIOIINX OTAENEeHUIA: OTHeJeHUE TUIpPO-
TeXHUYECKUX COOPYXEHUH U TUIPO-
tpancnopta (I'TC u I'T), otnenenue mom-
roroBku KoHieHTpara (OIIK), otmene-
HUE 00Ee3BOXMBAHUS METAJLTypPTUUYECKUX
mmamoB (OOMII). Otmenenus OIIK,
I'TC u I'T nmoxmagaroT mon BeaeHUE TeX-
HoJIoTUYecKuX ciyx6. B coctaB OOMIII
BxoaaT HacocHble cTaniuu (HC) Ne 18,
No 18a, Ne 19 m Noe 20 — cOOTBETCTBEHHO,
HCI18, HC18a, HC19 u HC20.

HCI18 u 18a obGecmneuuBaioT momady
TEXHOJIOTUYECKON U XO35I1ICTBEHHO-TIPO-
TUBOTIOXXAapHOU BOABI Ha 00bekTHI HM3.
peka
Hopunka. B cocrtaB craHumii BXOAST
HACOCHBIE arperatbl, HaKOMUTEIbHbIE
pe3epByapbl, KamMepbl TMepeKIIoYeHuil u
CHCTEMbI TPYOOTIPOBONOB C 3amOpPHON

WcTtouHuk BomocHaOXeHUST —

apmatypoii. HCI18 skcmmyatupyercsa B
peXuMe IUCTAHIIMOHHOTO YIpaBJICHUS,
MOCTOSIHHBIN TEXHOJOTMUYECKUI Tepco-
HaJl Ha 3TOI CTAHIIMU OTCYTCTBYET.

HC19 Bxomut B cocTaB 3amagHoOit
cHUcTeMbl 00OPOTHOTO BOJOCHAOXEHUS

HM3 u obecrieunBaeT mogavy oxJjaaxmar-
el BOABI K arperataM OCHOBHBIX TOM-
pasfesneHuil TPennpusTUs — TUTaBUIb-
HBIX 1exoB Ne 1 u Ne 2, KucimopomHoit
cranuuu. HC19 obopynosana 12 Hacoc-
HBIMU arperaTaMyd U HMEeT CHUCTeMY
TpyOOIPOBOJOB C 3alIOPHOIN apMaTypoil.
B nacrostiee Bpemst HC19 kak naubonee
OTBETCTBEHHBIII OOBEKT B CHICTEME BOIO-
cHabOxeHus1 3aBona (yHKIUOHUPYET C
00s13aTeTbHBIM TIPUCYTCTBUEM OTEPaTUB-
HO-TEXHUYECKOTO TMepcoHaa.

HC20 oTHOCUTCS K CEBEpHOI1 cucTeme
00opoTHOTO BOomocHabxeHuss HM3 u
obecrieuynBaeT MoAavdy BOAbI B TUIABUJIb-
HbIE 1IeXa 3aBojia IS TTOBEPXHOCTHOTO
OXJIAXX/IEHUS TUIABUJIBHBIX arperatoB U
TPaHYISIIMU  TUIaKa  BJIeKTPOIeydeil.
CraHuust UMeeT 9 HACOCHBIX arperatoB 1
LIETIOYKY TUIPOTEXHUUYECKUX COOpYXe-
HUM, BKJIIOYAIOIILYI0 OTCTOMHUKHU, Oacceii-
HBI, KaMepbl MEePEeKITIOUYeHUN U CUCTEMY
TpyOOIIPOBOIOB C 3aIIOPHOI apMaTypOid.

OcoseHHOCcTM ACOALYD

U PE3YJIbTATDI

MOAEPHU3ALIUM
IMporpaMMHO-TEXHUUYECKUI KOMILIEKC

monepHusupoBaHHoit ACOJIYD moctpo-

SICAM PAS (Pr1-108)

TexHonoruyeckas

6a3a faHHbIX

HC20, Pr1-110

ET200M

(©)

Radio
Ethernet

S7-300

VPN-TyHHEND

HM3

A S VN N

0S-KnueHTbI
(npombliLwneHHble KoMMbloTepbl AdvantiX)

Radio Radio
Ethernet Ethernet
(peseps) (peseps)

LleHTpanbHbIin apxuBHbIii cepsep (CAS) N
Ha 6a3e AdvantiX =

?@

o |/|H)KeHepHaﬂ cTaHums (ES)

0S-cepsep

Radio
Ethernet

9 S7-400 H S7-300

S7-400

i
T

Cranuyum
pacnpefenéHHoro
BBOJa-BbIBOJA
ET200M
L R PM-2, 111, PM-115/116, :
PM-114 Pr-109, 108 HC18a 102, 103, 101 104, 106, 105 HC19, PN-107
Puc. 1. CrpyktypHaa cxema ACOJY3
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Puc. 2. CtaHyuu pacnpeaenéHHoro

BBoja-sbiofa ET200M B cocrase
o6opypoBaHua wKada ynpaenenus PM-102

eH 0aze pacrnpenesieHHON CHUCTEeMbI
ynpaieHus  SIMATIC  Processing
Control System 7 (PCS7) dupmbr
Siemens. Cuctema PCS7 co3naét oTKpbI-
Tylo Tiatopmy IS BHEAPEHUSI COBpeE-
MEHHBIX, SKOHOMHWYECKN BBITOAHBIX U
OPUEHTHUPOBAHHBIX Ha TIEPCIIEKTUBY
pelieHUii B 00JlacTM aBTOMAaTHU3AIUU
MPOM3BOACTBEHHBIX TipenanpusaTuii. C eé
TTOMOIIIBIO MOXET OBITH obecredeHa IKo-
HOMUYHAsI, IMMPOKOMACIITaOHas WHTET-
paiusi CUCTeM YIpaBIeHUS] BCEMU TPO-
1eccaMy B €IMHYIO CUCTEMY YIIPaBICHUS
npeanpustueMm. Apxutektypa SIMATIC
PCS 7 otmnuaeTcst BBICOKO# TMOKOCTBIO 1
JIETKO amanTupyeTcsl K CTPYKType To-
CTPOEHUS TIPEATNPUSITUS U CTIELIUATbHBIM
TpedoBaHusIM OAO «'MK «Hopunbckuii
HUKEJTb».

Aptomatuzauusi ACOAYD mnpencras-
JisieT co0Ol HeTPUBUAIBHYIO WHXEHep-
HYIO 3agady, CJIOXHOCTb KOTOpOit
00yciIoBIeHa CIeAyIoIUME (aKTOpPaMU:
@ CJIOXHOCTh OOBENUHEHUST TePPUTOPU-

aJIbHO-pacnpeae e HHbIX 00BEKTOB

ABTOMATU3AIMU B LIEHTPAJIM30BAHHYIO

CUCTEMY AMCTIETYEPCKOTO YIIPABICHNS,;
® XECTKME TpeOOBaHUS K (QYHKIIMOHAIY

¥ HaIEXHOCTU CUCTEMBI, OOYCIOBIEH-

HBIE CJIOXHOCTHIO TEXHOJOTMYECKUX

TIPOIIECCOB, BBITIOTHSIIONINX XXU3HEHHO

BaXHbIe (GYHKIIUM MO dHEProcHabxke-

HUIO BCETO MTPOU3BOJICTBRA;

@ HajMuKe TPYTHOIOCTYITHBIX y4acTKOB,
HE TO3BOJISIONINX BBITIOJHUTH TPO-
KJIaKy KabelbHBIX TPacc;

©® HeoOXOAUMOCTD pe3epBUpOBaHUS
KaHAJIOB TIepeay TaHHbBIX;

® HeoOxommMocThb nHTerpaiu B ACO1YD
JIOKAJTbHBIX CICTEM aBTOMAaTUKHU HACOC-
HBIX CTAHIUU W CUCTEMBI YIIPaBICHUS
TTO/ICTAHIINN.

Cucrema ACOJYD GyHKIMOHUPYET
B KPYIJIOCYTOYHOM DPEXHMME B COOTBET-
CTBUM C HEMPEPBIBHBIM XapaKTepoMm U
pPeXMMOM BeIEHUs TEXHOJOTMYECKOTO
Mmpolecca, ¢ perJfaMeHTHBIMU TIepephi-
BaMM Ha TPOPUIAKTUIECKOEe OOCTYXKU-
BaHUeE.

CrpykrypHas cxema ACOYD mpen-
cTaBiieHa Ha puc. 1. YrpaBneHue TeXHOJIO-
TUYECKUM TIPOLECCOM OCYIIECTBIISIETCS
MPOTPAaMMUPYEMbBIMH JIOTHYECKUMU KOHT-
postepamu (ITJIK) cepuu SIMATIC S7,
TOIIEPXKUBAIOIIMMU OOIIYI0 KOHIETIITUIO
pacTpenei€HHOTO YIpPaBIeHUSI CUCTEMBbI
PCS7 u nmpuMeHsieMbIMU [UTST TIOCTPOEHUS
CHCTEM aBTOMAaTH3allMM BBICOKOW cTere-
HU cinoxHoctn. B ACOAYD wucnonb3y-
ercs 1ectb KoHTposuiepoB SIMATIC S7-
400 (Tpu U3 HMX OTHOCATCS K peaM30BaH-
HBIM paHee JOKAJTbHBIM CHUCTEMaM aBTO-
MaTUKMA) U 1Ba KoHTposiepa SIMATIC
S7-300.

B xayecTBe YCTPOMCTB ymaj€HHOTO
BBOJA-BbIBOJA B CHCTEME MCIIOTB3YIOTCS
nepudepuiitabie craHuu  SIMATIC
ET200M (puc. 2). ET200M — 310 MHOTO-
GyHKIIMOHaNbHASA CTAHILUS pacrpene-
JIEHHOTO BBOJA-BHIBOMA, TMO3BOJISIONIAS
HCTIONB30BATh B CBOEM COCTAaBE CUTHATb-
Hble, QYHKIIMOHATbHbIE U KOMMYHUKa-
LMOHHBIE MOy Tu. CBsI3b NepudepuitHoOI
CTAaHIIUM C TOJIOBHOW TPOLIECCOPHON
CTOMKON OCYIIECTBISIETCSI TTOCPEACTBOM
npombinieHHoit cetm PROFIBUS DP.
B otoii cetn cranums ET200M Boimon-
HsIeT (GYHKUUM CTAaHAAPTHOTO BEJOMOTO
DP-ycrpoiicTBa 1 criocodHa MOIAEPXKU-
BaTb OOMEH JaHHbIMU ¢ Beaymum DP-
YCTPOMCTBOM Ha cKopocT o 12 Mowur/c.
Ha nnuHHBIX yyacTKax cBsI3U, TIe TTPEBBI-

mieHa JomycTuMasi  crieuudukanmei
PROFIBUS npoTszk€HHOCTH KabeIbHOTO
JUISL  YCUJIGHUSI  CUTHaja

UCIIOJB3YIOTCA PENUTEPBLI, a Ha CaMbIX

CEIrMEHTa,

MPOTSKEHHBIX YYaCTKaX, CBSI3bIBAIOIINX
HauboJsee ynanéHHble OOBEKTbI, — ONTH-
YecKre KOHBEPTOPBI.

CBs3b CHUCTEMBI C OOOpYIOBaHUEM
MOJIEBOTO YPOBHSI CUCTEMBI OCYIIECTB-
JIsIeTcs 1o Tpotokosry Modbus, BakHOIM
OCOOEHHOCTBIO KOTOPOTO SIBISIETCSI BO3-
MOXHOCTb OIpOca IO OHOW ABYXITPO-
BOIHOM MIMHE NO HECKOJbKUX AECSITKOB
YCTPOWCTB.

Bepxuuit ypoBeHb CUCTEMBI TIPEACTAB-
JIEH CJIEAYIOIINMHU YCTPOICTBAMU:

@ /IBa pe3epBUPOBAHHBIX OTEPATOPCKUX
cepsepa (OS-cepBephi);

@ /IBa Pe3epPBUPOBAHHBIX IEHTPATHHBIX
apxuBHBIX cepBepa (CAS);

©® WHXeHepHas cTaHLMs pa3padbotku (ES);

® 7 KJIMEHTCKUX CTaHIMU OTepaTopoB

(OS-KIMEHTHI).

CraHIIY OTIepaTOPOB U apPXUBHBIE CEeP-
Bepbl CAS peann3oBaHbl Ha OCHOBE TTPO-
MBIIIEHHBIX cepBepoB AdvantiX n3BecT-
HOM POCCUICKOI (DUPMBI 3JIEKTPOHHOTO
o6opynoBanust FASTWEL.

PesepBupoBannast mapa OS-cepBepoB
BBITIOJIHSIET (YHKIWU OIMEpPaTUBHOTO
yMpaBieHuss 1 MOHUTOpUHTA. B mporec-
ce nX (YHKIMOHUPOBAHUSI OCYIIECTB-
JIIeTCST KOHTPOJIb KOPPEKTHOCTH PAGOTHI
OCHOBHBIX MPWJIOXEHUU W TIPU HEOOXO-
IUMOCTU aBTOMAaTUYecKoe Oe3ymapHoe
MepeKIioueHne ¢ BeAyIlIero cepsepa Ha
BEIOMBI.

CUHXPOHU3ALMS BEAYIIETO U BEJOMO-
ro OS-cepBepoB BHITIOIHSIETCS B aBTOMA-
TUYECKOM pEXUMe C BBICOKOW CKOpO-
CTBIO.

®OyukinonanpbHo B ACOIAYD Mox-
HO BBIIETUTH CJIEAYIONINE TMOACUCTEMBI
(puc. 3):
® npuéMa M MepBUYHOU 0OpadbOTKU

nHdopMaImu;
© CUTHAIM3alNN;

@ YIIpaBIIeHUs] TEXHOJIOTUIECKUM 000py-

TIOBaHUEM;

Mopcucrema
CcurHanusaumm
lMozcucrema l
Mopcucrema apXUBUPOBAHUS _|
NepBUYHOr0 Npuéma Moncuctema
MHOpMaLMm MoacucTema o BU3YanbHOro
NPeACTaBNEHNS
thopmupoBsanns
OT4ETOB [}
Mopcucrema
Moacuctema Mogcuctema AUarHocTukm
YNPaBNEHUS  [-t—b-] 3alUNThI
060pya0BaHneM MHOopMALUL

Puc. 3. OcHoBHble nopcuctembl ACOIYI u CTPYKTYypa MX BHYTPEHHUX CBA3EN
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Puc. 4. Cpeactea oto6paxkeHus ans 0S-KnueHToB:
a — MOHUTOPbI; 6 — BUAEOCTEHA; 8 — A TAKUMU CPEACTBAMU OTOOPAXKEHNS NONb30BANNCH AUCTIETYEPL O
MOAEpHM3aLMK
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Puc. 5. MHemocxema PM-102

©® BU3YaJIbHOTO NPEJICTABICHUS TEXHOJIO0-
TUYEeCKON U CUCTEMHOI MH(pOpMAaIINH;

©® apXVMBUPOBAHUS;

® hopMupoBaHUS OTYETHBIX U CTATUCTHU-
YECKUX JOKYMEHTOB;

® [MarHOCTUKU
CUCTEM AaBTOMATM3allMM M KaHaJloB

paboTocnocoOHOCTU

CBSI3U;
® 3a1uThl THPOPMAIIUH.

Hndbopmarust o xone TeXHOTOTUIECKO-
ro TIpoliecca BBIBOAWTCS HA MOHUTOPHI
APM nucnetyepoB M Ha BUIEOCTEHY
(puc. 4). YenoBeko-MalllMHHBIN WHTEP-
(deiic nMeeT YETKYIO U SICHYIO CTPYKTYDY,
SPrOHOMUYHBIA MU3aifH W TIOHSATEH Ha
WHTYUTUBHOM ypoBHe. OmiepaTtop MOXeT
JIETKO OCYIIECTBISATh 0030p XOna IMpoTe-
KaHUs Tporiecca (puc. 5), MPOU3BOIUTH
IMOCTPOEHUE TPEH/IOB, OTYETOB, TAOIUIL U
CBOEBPEMEHHO TUArHOCTUPOBATH COOU B
3JIEKTpOCHaOXeHUU 3aBoja. Buneo-
creHa cocTtouT u3 yerbipéx KK-mane-
JIeil ¢ AMaroHajbio 3KpaHa 46", oOpa3sys
Matpully 2x2. Mcnonb3yemble MaHeIn
CIeUaIbHO pa3paboTaHbl TSl SKCIUTya-
Talld B AWCTIETYEPCKUX TTOMEIIEHUSIX U
KOH(pepeHII-3aax.

Ha tpymHOmOCTYIHBIX ydacTKax 3aBoO-
[a, He TO3BOJISIIONINX BBITIOJIHUTH TIPO-
KJIaIKy KaOelbHBIX Tpacc, B KauyecTBe
OCHOBHOTO KaHajla CBSI3U HCIIONb3YeTCsI
MPOMBITIIIEHHOE 000PYI0BaHUE ITUPOKO-
MOJIOCHOTO  OEeCMpPOBOAHOTO JOCTyTa
SkyMAN. A Ha HEKOTOpHIX Haumboiee
OTBETCTBEHHBIX YJacTKax OecrpoBOIHAsI
CBSI3b HMCTIOJNb3YeTCs B KAueCTBE Pe3epB-
HOTO KaHaja CBSI3U.

3AKNIOYEHME

Buenpenue ACOAYD HM3 aBnsercs
BAXXHEUIIUM 11arOM K TIOBBIIICHUIO
sHeproaddektuBHocTH Hanexnuuckoro
Metajuryprudeckoro 3aBoga OAO «'MK
«Hopunbckuit HUKENb».

JlanHOe pellleHNe MPEIOCTaBIseT He
TOJIBKO COOTBETCTBYIOIINE COBPEMEHHBIM
TpeOOBaHUSAM HalEKHbBIE ¥ 3(P(OEKTUBHBIC
CpeACcTBa KOHTPOJISI W YIIPABICHUS SHEP-
rOCHaOXeHUeM TPON3BOACTBEHHBIX 00b-
eKTOB 3aBona. Ha ocHoBe HakarmBaeMbIX
B ACOJ1YD HM3 nmaHHBIX peanusyroTcs
ONTUMAJTbHBIE PEXUMBI BeICHUST SHEPTO-
€MKUX TEXHOJIOTUYECKUX IPOIECCOB,
3(deKTUBHBIE AITOPUTMBI pabOTHI B aBa-
PUIHBIX U HECTAHIAPTHBIX CUTYaLIUSIX.

Takum o6paszom, ACOIAYD HM3
SIBJISIETCS (DYHIAMEHTOM JIJIST HaTbHEM e
ONTUMU3ALINY TIPOU3BOACTBEHHBIX U TEX-
HOJIOTUYECKMX TIPOLIECCOB 3aBOJIa U CHU-
JKEHUsI 00IINX dHepro3atpar. @
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