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NHOOPMATUKA 1 MOAEJIMPOBAHUE

I''M., Maptusos

Pa3zBurtHe cucrem YIpaBJEHHA TEXHOJIOTHYIECCKNMHU 00BbEKTAMH H npoueccamMu

Hcenedosana 360moyus cucmem ynpasnenus, 0003Havens: cogpemerinsie Npobaesmvr u npoanaiu3upo-

8AHBI NYMU UX PEULEHUs, COBLAHA NONBIMKA CHOPMUPOSANTs OCHOBHBLE MEHOCHYUU DA3GUINUA CUCIIEM

ynpasnenust na Muposom puirxe. Onpedenenst Hacyureie 3a0a4u 8b1CULE20 NPOPECCUOHWTBHORO 0OPa-
308aHWA 8 MO DORACTIU U NPOULTIOCMPUPOBAH LY NPUMEDEL UX PEULCHUA.

Kraccuyeckne cuctemst yrpasieHns, Takie kax cucteMsl UIIY n kontpostepht anekrpoapToMaTiku (PLC -
Programmable Logic Controllers), cTanu peluars 3afayy, BIXOAALIME 38 PAMKY HX TPAJULMOHHBIX obnacted [1].
OTO npuBeNo K MOSBACHBIO U daKTUBHOMY BHEAPEHUIO B MOCIERHEE NECATHIECTHE HOBBIX BMOB CHMCTEM YIpaBie-
HYA, Kak, HalpxiMep, KOHTpOJLIep uMgpoBbix caensiux npusogos (DC — Drive Control), cuctema Motion Control
(MC) u PAC-xouTtponnepst (Programmable Automation Controller) (puc. 1).
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Motion
Control (MC)

KoHtponnep
3NeKTPOABTOMA -
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Puc. 1. Buosr cucmem ynpaenenun
MEXHONOZUYECK020 000PYOOBaHIA

Programmabile
Automation
Controller (PAC)

KonTposnnep
cneaswiero
npusopa (DC)

Robotic
Control (RC)

Kourponneps! LPPOBLIX CHEAUMX TPHUBOROB PEATMIYIOTCS NO ONHOMY W3 BYX OCHOBHBIX CTaHZApTOB
PROFI BUSS (¢pupma Siemens Ha 3TO IOHHE peanu3yeT Taloke 3aKpeIThtil npoTokon MPI ang ynpasnenus npu-
BosamH) win SERCOS (Serial Real-time Communication System) {2]. CregyeT orMeTuth, 4To KoMnanus Rexroth
yxe peanusoata SERCOS cranpapr nims KOHTPO/LIEPOB FUAPO- W MHEBMOMIPUBOAOB TakuM 00pa3om, YTo cucTe-
Mbl yrpasnedns sepxuero yposua (UITY, PLC wim MC) MOTyT «He HOrafblBaTheay» C KaKUM KOHKPETHO THIIOM
npuBoaa paboTatoT.

PAC-cucTeMb! BO3HUKITH KaK IHOPHI KOHTPOIIEpa IEKTPOaBTOMATHKY M NIEPCOHANBHOIO KOMMNbIOTEPa. OHK
pewsaroT mopgaxa 20 % 3ana4 3NEeKTPOABTOMATHKH, KOTOPBIE PaHbILe BOOBILE HE PELLATMCE WK PEWATTHCE He 110N-
HOCTBIO [3].

Crnenyer oTMeTUTb, 4TO PacCMaTpPWBaeMble CHCTEMB! YTIDABAECHHA UMEIOT HEMAIO CXONCTB, U obnacty pe-
[aEMBIX UMM 3324 YaCTHYHO MEPEKPHIBAIOT APYT APYTa, T.€. HET YETKHX MPaHHL MEXAY BHIAMH CUCTEM YIIpaB-
nenus. Ecnu, nanpusmep, cuctemsl YITY w cuctemsl RC uMeIOT HeTKkUe pasnuyus no cnocoby MHTEpRONSLMY, TO
rpanulb! Mexay cuctemamp MC v PAC Bechma pasMbITht, TeM Gosee uto 3aaun MC ne penxo pewatores 1 PLC
1 PAC xonTponnepamy, &8 HHorAa ¥ cuctemamu YITY, -

B cuny cnoxHocts Habopa peanuzyempix dyHKUMOHANbHOCTEH B cucTeme UITY pelnatoTcs B OrpaHHHEHHOM
obveme 3anayu MC » ynpaBlieHHE 3NEKTPOABTOMATHKOMR, B ToM ducne 3anaun PAC-kOHTpoNIepoB. OTo aeT no-
BOA paccmaTpuBarh cucteMy UITY xax 0606weHHbIH NPeACTABHTEN b CUCTEM YIIPABIEHUS.

APXHTEKTYpPHbIC pelIeHES M NPOrpaMMEbIe TEXHONONHH Ha NpHMepe cucrem YITY.

[To Tumy apxutexTypbl HacuuThBaIOT MATh knaccos cucrem UITY [4]. Ilepsolit ux Hux — kracc CNC — He
TPEeNyCcMaTPUBAET MCTIONB30BAHUA MEPCOHATBHOIO KoMrbioTepa (puc. 2). Bropo# knacc — PCNC-1 (Personal
Computer Numerical Control) Hcrione3yer KOMIBIOTEP TONBKO [UTH PELLCHUS TePMUHANBHOHN 3a/1a4H.

Krnace PCNC-2 npenmnonaraer Mcnob3oBaHUe ABYX KOMIIBIOTEPOB, Ha MEPBOM MX HMX PACrioNaraerTcy fapo
cuctemst YITY, paGoTatollee B peansHOM BPEMEHM, a Hd BTOPOM — TEpMHHANIbHAdA JacTbh. K 3ToOMy Ki1accy oTHOCAT-
cs coBpeMeHHble cucteMbl HITY, obnagajolupe caMpIMA MOLUHBIMM Bb{UHCITMTCIBHBIMH PECYPCaMy, TakHE KaK
SINUMERIK 840D (Siemens), Typ3-osa (Bosch), PA8000 (Power Automation), Andronic 2000 (Andron).

YetrepTsiii kace cucteM — PCNC-3 - peanniopaH Ha 6aze KOMIBIOTEPa PEANbHOTO BPEMEHU B BUJIE ORHO-
MATHOrO KOHTPO//Iepa BCTPAaUBaEMOro, HanprUmep, no cranaapthod umue PCL. K stoMy kiaccy oTHocATCS CHC-
temsl UITY PMAC (Delta Tau) PNC (Bosch), MTX (Indramat). Ilo cytn PCNC-3 mano uem otnuuaercs oT
PCNC-2. HUcnonbaosanue Intel-apxuTekTyphl npeanonaraer MUHHMaNbHble 3aTpaThl npd nepexoae ¢ PCNC-2 Ha
PCNC-3, kak u noasunack cuctema PNC Ha 6a3e Typ3-osa. Ho ecny koMIstoTep peanbHOTO BPEeMEnY clieNlaH Ha
6asze RISK-apxurekTypsi, HanpuMep, SINUMERIK 840D wnu PA8000, To nepexon ¢ PCNC-2 na PCNC-3 3a-
TPYZAHER HEOOXOAUMOCTBIO CO3AaHMA COOCTBEHHONO CXEMOTEXHUYECKOTO PELIEHHA.
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WHOPOPMATUKA N MOJENTMPOBAHUE

TepMAHAJBRANA YACTh | Snpo cncremer YITY

CNC CrienuabHEH IPOLECCOPHBIA MONYJIb. BHEMIHUA KOHTPOJUIED 3NEKTPOABTOMATHKH

PCNC-1 | IlepcOHaNbHEI KOMITBIOTED CrnendanbHbli IPOLECCOPHBIH MOAYb.
OxHoOmIAaTHRIA KOHTPOJIED
371eKTPOaBTOMATHKU

PCNC-2 | [lepcoHansHbIH KOMIBIOTED Ilepconansupiit xoMneioTep. [IporpaMMHo-
peaTU30BaHHEIH KOHTPOJIIED
3JIEKTPOABTOMATHUKH

PCNC-3 | [lepconansHeIi KOMITBIOTED BCTpOESHHBIH OAHOIIATHBIN KOMIIBEOTED.
IIporpaMMHO-peann30BaHHBIA KOHTPOIIED
JIEKTPOABTOMATHKY

PCNC-4 | IlepcoBansHBIA KoMObloTep. [IporpaMMHO-peain3oBaREbIA KOHTPOILIED

DITEKTPOABTOMATHKH

Puc. 2. ApxumexmypHsie pewienus cucmem 911y

ITateit knacc cucteM — PCNC-4 — peanusyer sapo peaipHOrO BPEMEHM H TEPMHHAIBHYIO YacTh Ha OJHOM
KOMIBIOTEpE. XOTH 3TH CUCTEMBI CrIOCOOHBY cnpaBuThCy Bostee yeM ¢ 60 % 3anay, CyIECTRYIOMMX Ha PhIHKE, UX
PasBHTHE CASPNMBAETCH HEAOCTATOHYHON IS MHOTOKOOPAMHATHOHW 00paboTKH CKYNBINTYPHBIX MOBEPXHOCTEH RbI-
YKCIIMTETBHOA MOILHOCTLIO Mpoteccopa. J[pyroe y3koe MecTo — 3TO paspellieHHe TaiiMepa A1 pacWHpEHUs pe-
anpHoro spemer RTX (Real Time eXtension) Ha ceropns 3to 100 Mc, 4TO BTIOSHE JOCTATOYHO IPH UCNOJNB30-
BaHHH UMPPOBEIX MK LUATOBEIX [PUBOIOB, HO HAXOAHTCA HA [Ipefesie BOIMOXKHOCTEN 110 YNPaBRICHUIO aHANIOTO-
BBIMH CIEIAMUMH TIPHBOAAMH. BEIXOA COCTOMT B MCMONB30BAHMM HHTEI/UIEKTYalLHOTO KOHTPOANEPa, KOTOPIH
Byner ocyitecTasTh Gosiee Menkoe ApodeHHe BpeMEHHbBIX UHTEPBANOB H CaMOCTOSTENLHO OCYIIECTRBIATH aBTO-
HOMHOE YIIPaBIEeHHE, HO 3TO Iar Ha3ax — B cTopoHy PCNC-3,

[Tocnennre Heckonbxo et obocobinock uHTepecHoe Hanpasnenue SoftCNC — cucrema YITY, pacripoctpa-
HieMas Ha XOMNaKT-ZUCKe W MpeAnojaraoias Mcnonb3osanue ctaraaprsoi PC-annmapatypel. TlepcmexTusHocTs
3TOr0 HampapieKue OOYCTIOBNUBACT OTKPHITOCTb MPOrPAMMHOrO 00ECIIEUEHNA M CAOXHMBINAACA TEHACHUHS HC-
[OJTb30BAHUA FOTOBBIX ANNAPATHBIX PEIICHUH, HMEIOUWMXCA Ha PhIHKE CTOPOHHUX SIPOUIBOAHTENEH.

Ecny apxutexrypa cucrem YITY neperepriena ctons OypHoe paseuTiE NHWb 3a nocaeanne 15-20 net, To
PA2BUTHE MPOTPAMMHOTO OBECNEYERUs CUCTEM YNPABICHMS OKA3ANOCh HA TIOPSIOK GhicTpee. [IpakTHUECKY Kax-
asie 1,5-2 rona eBponeickuM pa3paboTUMKaM CHCTEM YNpaBNeHHS NPUXOAMTCS TPHUMEHATE HOBBIS TEXHOOIWH,
MCHSATh KOMIHATOPBI U cpely pa3paloTkH, NEPEXONUTh HA HOBbIE NporpaMMHsle ruiatdopmel. [e-gakTo cran-
naptom pazpaboTky aapa cucteM UITY ctan s3pik C++, 1 TONBKO B pelKUX cnyyasx octaics 83wk C (puc. 3). lpH
pa3paboTke TEPMUHANBHON H4aCTH MCTIONB3YIOT A3bikn C1—+, VB, peaxo — Delphi, n noBonsHo yacTo — cMentansoe
pelleHye, co31aHHoe Ha 6a3e HECKONBKHX A3BIKOB. B Mmonb3oBaTensckoM MBTepdeiice, MOCTPOCHHOM Ha He3aBu-
cuMoH ratdopme, cTan oveBraeH oTXoa ot Java peulenns B nonesy NET, a JOMUANpYIOWMM S3b(KOM paspaboT-
KH cTal f3bIk CH+-+.

Hauunag ¢ konua 90-x rr. XX B. urdpoko upumensercs koMNoHesTHelir (COM- Component Object Model)
MOAXOA, NO3BOMIOWMA MACKKMPOBAThL ANMNApaTHBIE OCOOEHHOCTH NPH CO3JaHMH MPOTPAMMHOIC OBECTeyeHus M
Peanu30BaTh pacriapajiieNuBasue npouecca pa3pabork [S].

ITpn opraHM3anUM MAWMHHLIX NTAPAMETPOB CHCTEM YTIpaB/IeHus Halluna ipuMeHeHus Texsonorng XML (eX-
tensible Markup Language). Opuentauns Ha XML noasonibia ucImons3oBats FOTOBbIA NPOrpaMMHBIFR HHCTPYMEH-
Tapuit g paboTbl ¢ JaHHBIMH. B kavecTse WIBIOCTPALMH MOXHO fpueecTy pyMep cucteMsl UITY, ckondurypu-
POBaHHOM € ABYMS KaHanaMH U ROCEMBIO OCcAMY, KOoTopas MmeeT 6onee 20 000 MalMHHEIX MapaMeTpoB — ¥ 3TO HE
npenen. [[pa rofa Hazan pupma Siemens ripesenrorana va EMO cucreMy HUITY ¢ 64-m5 ocaMp, YTO BhI3BIBAIO He-
TIOHUMAaHHE CTIELHANUCTOB H3-3a2 GONBIIOrO 4MC/a NMPHUBOAOB, HO TakMM o6pazoM upMa NpoAEMOHCTPHPOBANIA,
BO3MOXHOCTH fiipa cucTembl, COBpEMEHHbIE CHCTEMBI 00nafaloT TeopeTyecky 12-10 kaHamamu U 64-Ma ocaMmu.
Jlis paboTel ¢ TaKUM KOJIMUECTBOM IaHHBIX MpPHUMeHsOTca OwicTponeficTeyromue pasbopiumky, xak MSXML
Parser, LibXML (Open Source}, unu pasztopiiuk, BctpoeHHsiH B .NET.
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PerynapHrbte 8hipaXeHUs

s QuUALMPAaYUA NNONL308EMETLCKO2D 88003
» ABMoMamu4ecKas 2eHepauUsi UMeH

o Mouck ¢ noMowso “wildcard”

XML | [xsL1

o Op2aHU38UUR MAWUHHBIX » DOPMUPOBEHUS OMUGMOS
napamempos « Korsepmuposatue

o BuympewHas 54 MporpaMmMHoe dakHbIX & Opy2uxX
NPUKNadHBIX NRUMOXEHUT obecneyeHue cUcCTeM ¢popmamax

- yunpaBsneHuAa

HeWipoxHule ceTu C++ COM. .NET

* AGanmugHoe ynpasnexus ' ’

s [1p02HO3UPOBAHUS e
HBAexHOCMU
UHCMpYMeHMa

Web-TexHonorum

« locmpoerue YIaneHHO20 MepMUHBAS

¢ OGYHa0WUB CUCMEMD! C YORNEHHBIM
docmynoM

Puc. 3. Ilepcnexmusgnbte mexHono2uu paspabomxu

Textonornto XSLT ucnoNb3ytoT Ui FeHEpaumy OTYETOB O COCTOSHKMH MALIHHHLIX [1apaMETPOB KW OT CHT-
HaNOB MPOBEAECHHEIX NUATHOCTHYECKHUX M3MEPEHNH u HacTpoiikax npusoga. C nomowsio XSLT Takke ocyluecTs-
ASeTCA KOHBEPTUPOBAHME AaHHBIX C OIHOTO HOpMaTa B APYTOH.

CeropHs Web-TeXHONOIMH HMCIOIB3YIOT IS [IOCTPOCHHS YAANEHHOTO TEPMUHANIA CUCTEMBI YITpaBncHUs [6].
{Ipu 3TOM ¢ IOMOLLBIO CKPUITTa ¥ BCTPOERHOTO Internet-cepeepa B ANpe reHEPHUPYIOTCA 2KPaHbl NOJR30BATENBCKO-
ro wxrepdeiica B cCTaHgapTHEIX Opay3epax.

[IprmeHeHHe perynapHbIX BBIPAKEHUH B CUCTEMaX YTIPaBJIEHUS MO3BOIMIO YHUQUUMPOBATD peieHue TaKux
3a]ay4, KaK NPOBEPKAa Ha KOPPEKTHOCTb M (GUILTPALMS MOTB30BATENBCKOTO BBOJA 3HAYEHNA, ABTOMAaTHYECKad TEHE-
pauMs BMeH, MOUCK ¢ ernons3oBauveM wildcards {7].

C NMOoMOWMBIO HEYETKOH JIOTMKY U HEHAPOHHBIX CeTel CETONHA PElLalOTCA 3anadk aaam‘uBHoro yMpaBJeHUS U
TIPOSHO3KMPOBAHUS HAXEXKHOCTU HHCTPYMEHTA.

3ror HeGONBIONW CUCOK WILTIOCTPUPYET MMPaKTHIeCKH HEOTPAHUUEHHBIE BO3MOXKHOCTH NMPUMEHEHSA TEXHO-
NOrHA cMesxHBIX oBacTedl, U UMEHHO 31eCh CIIEAYET OXXHAATh HOBRIE HayYHpIe TIPOPBIBBI.

Creunduxa poccHHcKOro pbiHka ABRTOMATAZANMA

[ToTpe6HOCTL B MOREPHU3ALMH OTEUECTBEHHOTO CTAHOYHOIO IMapka KONOCCallbHas, caMo 060pynoBaHue Ha-
XOJIUTCH B YAOBJIETBOPUTETEHOM COCTOSHMH, HO CHCTEMBI YIIPABIEHHE MOPAIBHO ¥ (PU3UYECKH YCTapesH.

Ha poccHiicKOM PbIHKE CIOXWIOCH KyPbe3Hasd CUTYALMs: BOCTPEGOBaHEl ClIOkKHBIE ROporHe cucTemsl UITY
A8 NIPOM3BOLCTBA BHICOKOTEXHONOMHWHON NPOAYKUMM N OYEHDb JCUIEBBIE CHCTEMB] 1S MOLEPHU3ALMY yCTapeB-
LOMX CTaHKOB, 4 MOTPeSHOCTE B CACTEMAX CPEHEH LIEHOBOW XaTeropHH, KOTOPhIE CTUMYIHPYIOT MPOUECC MPOU3-
BoAacTBa cucteM UITY, NpakTHYECKH OTCYTCTBYET.

BeneacTBre 3TOr0 — He3aBUMAHAS CHTYALHA Y OTeYECTBEHHBIX NPOUIBONMTENEH CUCTEM YNPABIEHWS: XOTH
BBIXOJIHBIE NApaMEeTPhl UX CHCTEM YCTPaUBAIOT BONbUIYIO YacTh NOTPEOUTENCH, KIIOUEBbIE aPXUTEKTYPHBIC penle-
HUS, CEPBHC ONEPATOpa, allfapaTHbIE BOIMOXHOCTY HAXOJATCS HA ypoBHE Hayata 90-x roJOB MMpOLIOro Beka. B
ux cuctemax ucnonssyercst OCPB Ha 6a3e DOS uny et nogo6ubix, nHTepdeiic oneparopa cKyleH, Bce HOBLUECTBA
B 061acTH MEPCOHATBLHOIO KOMIBIOTEPa, KaK, HapUMep, 3anyck yrpasndmoulei nporpamuMel ¢ flash-kapte! unv ee
nepeaauy mo 6ecnpoOBOHOM CeTd, HEAOCTYNHBE HIIY SRA WX pealu3allis TpeOyroTCs HECOU3MEpHMBIE 3aTpaThl Ha
pa3paboTky.

Ceromns Bce ewme CyueCTBYET JOBOJBHO 6Ge3bone3neHHbId Criocof BEIXOA2 W3 CNOXWBUIEHCA CHUTYaLHH.
Hyxxro nepeHecTH peanbHOE BpeMs Ha OAHOMIATHAIA KOMMNBIOTEP M HCTIONB30BATH BTOPOH KOMNBIOTEP TOX
ynpasnenuem OC MS Windows win Linux ans uuTepdeiica ¢ onepaTopoM H pealn3oBaTh CBA3b MEXTY 000MME
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NHOOPMATUKA U MOOENMPOBAHUE

xommnsioTepamH, HanpuMep, no TCP/IP xawanmy. Pazgenus taxnM obpazoM mHTepdeiic onepatopa 0T peabHOro
BPEMEHH, pellaloT 3aaud HCIIONb30BAHHSA BCEX HOBOBBENEHMU [LUTA COBPEMEHHBIX KOMITHIOTEPOB M COXPAHEHUA
nojassAtoMeH BacTH UHBECTHLIMH, BNOXEHHBIX B pa3paboTky snpa, ¢uHaHcoBO obe3onacus ceba Ha 0603pumoe
Synyuiee.

VuuTeiBag AMHAMHKY Pa3BUTHA CHCTEM YNPABNEHHS W CNeuupuKy POCCHHCKOIO phIHKA, MOXHO CYAMTH O
CAOXHOCTY 3afiay, CTOSIMX NEPEN] BBICIIMM NPOpEcCHOHANBHBIM 00pa3OBaHHEM B ITOU chepe.

CucTeMb! YNpaBiICHUs, MPEACTABNEHHbIE Ha PHC. |, OTpaXkaloT MOTPEOHOCTE B COSUMANMUCTAX 10 ABTOMATH3A-
UMM Ha COBPEMEHHOM POCCHHCKOM DBIHKE M OTIPEAESNSIOT HAaMpaBXCHWSA NOAIOTOBKH K BOCTPEGOBaHHYIO 06nacTs
3HAHHI BRITYCKHUKOB Kaenpst KoMnsiorephix ciuctem ynpasjienys MITTY «CtaHkun».

Hayynan mxona kadeapb: «KoMHBIOTEPHbIE CHCTEMB] YO PABIEHBA»

BoimonnseMelit kadeapoH WMPOKKHE CNEKTP GYHAAMEHTATBHBIX HAYYHLIX HCCENOBaHHM Mo npoGaeMaM uu-
CNOBOrO NPOrpaMMHOrO YIPARJICHUA HA OCHOBE NEPCOHAILHOFD KOMNBIOTEPA HOCAT KaK 0OLIeNnpH3HAHHBINA, TaK H
NUOHEPCKMH XapakTep, MpH 3TOM psi pa3paboTox MMEIT KOMMepueckoe paclipoctpaneHue. Hanpumep, crneuu-
afibHas BEPCUA Pa3paboTaHHOM HaMH ofHokomTBIOTEpHOH cucteMsl YITY WinPCNC non Hazganus ArtNC 6pina
aNanTHPOBAaBa NOJ 3a1auy JNazepHol rpaduku (puc. 4). lpumeHenne ArtNC no3soiwno B JBa pasza COKPaTUTh
Bpems 06paboTKK ITpH COXPRHEHHH KayecTBA H3ACTIHA.

Ceroass kadenpa pacnonaraer caMblM IPOFPECCHMBHBIM B Poccuy «Hoy-xay» B obnactu cucrem UITY. Bro
bopMupyeT KNKOYEBBIE 320211 Kadeapsl B 001aCTH HAYYHO-HCCIENOBATENLCKHX paboT:

[TporHosupoBanme H GOPMIPOBAHHE COBPEMEHHBIX TEHACHLIMH PAZBATHS KOMITLIOTEPHLIX CHCTEM YIIPARIEHNS.

Buenpenne B y4eOHBIH Npouecc NOMYYEHHBIX B XOIC HAYYHBIX HCCNE0BAHHI pe3ybTaTOB TIOCHE MPOXOXK-
JeHus COOTBETCTBYWwWeH anpobauun. UMeHHO 3TuM 06CTOATENBCTBOM ObecnedrBaeTcs OPHIrMHANbHOCTL U BOC-
TpeOOBAHHOCTHL OOJBIIMHCTRA KYPCOB, TPEIIOXABAEMbIX Ha Kadeape.

B obasact npodeccriobansHoro obpasorapnst MITTY «CraHkunH» TIPOAEMOHCTPUpPOBAN Ha BLICTABKE
MASHEX-2007 cospanuslii Ha kadeape yuebHo-TpenaxepHult komnneke cueteMbl YITY WinPCNC AE (Aca-
demic Edition) [8]. [IpenycMoTpeHHBie 11MPOKYE BOZMOXKHOCTH NO KOMIUIEKTAUMH M KOMITOHOBKE KOMIUIEKCA Mo-
3BOSIAIOT MpeasaraTh NOTPEOUTENAM PEWECHHA B PA3HbIX LUEHOBBIX KATErOPHAX.

¢ Akanemnueckyto BepcHio WinPCNC AE ¢ cumynsTopom peajlbHOro BpEMEHH MOXKHO YCTaHOBUTh HA JTiO-
6oM ODUCHOM KOMMbIOTEpE C onepalionHoi cucremoit Windows XP. DT0 HeJoporoe pelueHHe No3poSIACT He-
MONB30BATh UMEIOLLYIOCSA B YUeOHbBIX 32BeAeHusX OpHCHYIO TexHHKY. JInuensus nocrarnsercs Ha CD-ROM Bme-
cTe ¢ JPOrPAMMHBIM M METOAHYecKMM obecreyeHreM. AHATOTOM NONOBHOro pEICHUS ABNAETCS MPOAYKT
SinuTrain dupmsr Siemens. »

e PeitieHue B CpPEAHEH 1lEHOBOM KATEOPHH COAEPXHT NosHoueHHyto Beperto WInPCNC Pro ¢ noxnepxxoi
PEAILHOMO BPEMEHHU 1 BOIMOXHOCTHIO TIOAKIFOIEHHS KOHTPOMIEPA CNEASLIHX NIPUBOJIOB K BHEWHErO KOHTPOJIe-
pa snexrpoasTomaruky SIMATIC S7-200 dupmbi Siemens; ero MOXHO YCTAHOBHTE KakK Ha NPOMBILIIEHHOM, TaK W
Ha O(UCHOM KOMITBbIOTEPE.

o [lonHORBeCHOE peLeHME BKIIIOYAET CTER] Ra
6a3e MPOMEBILICHHOIO KOMABIOTEPA ¢ KOHTPOSUIE-
POM CNEAAUIHX TIPUBONOB HAa TpY KOOpAUHATSHI U
BHEIIHHM  KOHTPOJUIEPOM  31€KTPOABTOMATHKH.
CTeHR NMO3BONSET NOAKIOUATE CICAANINE ITPUBO/BI
NOAAY WIK HCTIONb30BATh LIATOBBIE IIPHBOJIbI.

Basorsie Momenu KOMIUIEKTyIOTCA Habopom
CTaHRAPTHBIX LMKIIOB U1 CBEPMILHO-Ppe3epHOi
WIH TOKAPHOM TpyNnkl 10 BBIOOPY 3aKa3yKKa.

[TaprHepckas nporpamma ¢ Siemens rnoO3BOIH-
na xadeape obyUUTb 32 NPOULIA rof nopsaka 80
crieunanucros 6onee yeM u3 20 perwonos Poccuy
MO TPOTrPaMMHPOBAHMIO COBPEMEHHBIX CHCTEM
YITY Sinumeric 840D/Dj. [JoNOMHHUTEMEHO coBME-
¢THO ¢ tupmoit Siemens GbL3 CO3MAH M 3aMyllUEH
yHUKanbHEIA Kype «[IpakTHKyM MporpaMmHpoBa-
HMS MHOTFOKOOPIMHATHBIX CTaHKOB C HCMOMb30BA-

a)

Puc. 4. ITpumenenue cucmemst 4I1Y AriNC:
a — HaCTONBHBIM CTAHOK IUIS JIA3€PHBIN IPaduKH;
6 — rOTOBOE H3keENHe
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HueM Ppeiimor 1 cninatinor cuctemsl YITY SINUMERIK 840D/Diy», opueHTHpOBaHHBIE Ha NOTPeCHOCTH poccHii-
CKOI'0 PbIHKa B BBITYCKE BBICOXOTEXHOJIOTHYHOM npogykumu [9, 10].

Co3znannblif nakeT yuebHbIX mporpaMm Io NOATOTOBKE CRELHUAIKCTOR B 0OJACTH MPOESKTHPOBAHUA M paspa-
60TKY cHCTeM YITPABNICHUS TI03BOIACT YTBEPAHTH TUIMPYIOLIKE NO3UUMHN Kadeapsl No HanpapieHHio 220300 «As-
TOMATH3MPOBAHHbBIE TEXHOJNIOTHH NMPOH3BOACTBY. ITpouecce obyqeHus nopIepxay YUeOHbIME TOCOOHUIMU KadexphI:
«CUCTEMBl YKCIOBOIO [POIPaMMHOTO yripasiierua» U «[IporpaMMUpOBaHHE CUCTEM HYHMCIOBOIO NPOIPAMMHOIO
ynpasnenus» (ykoMmraekrosaHHbiM CD-ROM-om «IIpaxTikyM no nporpammupoBanuio cuctem UITY»), Bbimy-
WIEHHBIMUY M3AaTeNbeTBOM «JIorocy, a Takxe yueOHUKaMu, yueOHbIMU MOCOOMAMM, H METOAWYECKHMH PYKOBO~
JICTBAMY, BLITYIEHHBIMU H3gaTe scTBoM MITTY «Cranxumy.

Cwnamy HayyHo-HccleoBaTensckor naboparopun cucrem UITY B 2002 r. 6bu1 cO30aK ¥ pa3BUBaeTCs CaiT
WWW.NCSYStems.ru, MOCRALEHHBIH UCIGTIOYUTENBHO MPOONeMaTHKE CUCTEM ynpasnenys. YeTRepTs MUIUTHOHA f10-
CCWEHMIt ¥ HempephIBHLIA POCT peiiTHHra caliTa CBHACTENBCTBYIOT 00 aKTyankHOCTH 3TOro npoexta. Peryngprele
OITPOCH! HALIKX BBIMTYCKHHKOB NMOKA3biBAOT, YT0 95 % W3 HUX NOCTOSAHHO TONB3YIOTCH caiToM, 60 % cuMTatoT ero
He3aMEeHKMBbIM TIPH NOATOTORKE B yUeOHOM MNpouecce, B pamkax 3Toro npoexra paspaborans! ¥ cBOOOAHO pacnpo-
CTP2HRIOTCH MyNbTUMEAUIHBIE O0yUarotHe TporpaMmsl 110 cicteMam YITY.

3akTroucHHE

B 6mwkaiiiuee BpeMs cnefyeT 0XXUAATh NPOROIKEHUS HayYHOro TIPOphIBa B 061aCTH MPOrpaMMHOro obecrne-
geHHs. DTOMY CrocobCTBYET, C ONHOH CTOPOHBI, HHTEHCUBHOE BO3PacTaHKE BIYMCIIUTEIBbHLIX BO3MoxHocTed PC,
W C JPYroil — CTPEMUTESbHOE Pa3BUTHE IPOrpaMMHBIX TEXHOAOTHH. [1oTpeSHOCTL POCCUISCKOTO PHIHKA B CrieLHa-
JIHCTaX A0 CKCTEMaM YTpaBfieHWs OYJeT TONBKO BO3PACTaTh, U BY3bl AOKHBI NEPECTPOMTH CBOH YyueOHBIH Mpo-
uecc, ¢ TeM, 4ToObl MAKCUMANBLHO YAOBJIETROPHUTE 3TOT 3aNPOC Ha NPOdeCCHOHANIEHOM YPOBHE.
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