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— KomnneKcHble pelleHUs pna

BbICOKOM NpPOU3BOAUTENTbHOCTHU

B Bek pacnipocTpanenust KoHrenimn Industry 4.0 3Ha-
YEHUEC ABTOMATH3AIIAH IIPOM3BOACTBCHHEIX IIPOIICCCOB
OBICTPO BO3pacTaeT. B TO ke BpeMst COCMMHCHUE BHUPTY-
ATBHOTO U PEATHFHOTO IIPON3BOACTBCHHEIX MUPORB TPEOYET
obecTicucHNST TTOCTOSHHON CBSI3W MEXITY 000pYyIOBaHU-
€M, CHCTeMaMH B KoMmmoHeHTamu. Co3gaHHe IMPOEKTOB
MO K09 PEaM3yeTCsl 3a CIET KOMIDICKCHOTO TTOMXOMA,
OOBCOMHSIOMETO O0JACTH TEXHOJIOTHH ITPOM3BOACTBA,

000pyIoBaHHS (CTAHKOB, aBTOMATHKH W TICPH(CPHITHO-
0 000pYIOBAHHWS), ABTOMATH3ANNHA W CHCTCMOTCXHUKH.
DMG MORI Systems mpeaiaraeT HEJABIM CHEKTP YCIYT
OT OJHOTO TOCTABIIMKA B O0JACTH TEXHOJOTHH, 00pada-
TRIBAIOIICTO OOOPYAOBAHMSI M PEIICHHI 110 aBTOMATH3A-
WA JJ1s1 CEPUITHOTO H MACCOBOTO IIPOU3BOICTBA (pHC. 4).

Pasnoo0Opasue nmpemyaraeMerx yeayr B cdepe Tex-
HOJOMMA M aBTOMATU3ALMK I[IPOU3BOACTBA OCHOBA-
HO HaA yHEKaIEHOM onbiTe DMG MORI coBMmecTHO
¢ DMG MORI Systems GmbH.

Koumarxmuviit meneghon (495) 225-49-060.

OPraHM3ALMS B3AMMOLEMCTBUS OCHOBHbBIX KOMMOHEHTOB B
cucteme UMY «AkcnOMA KoHTPon» Ons MHTErPALMM B HEE HOBbIX TEXHOMOTUM M PELLEHUA

.M. MaptmHos, M.A. Hukuweukun, A.C. Fpuropnes, H.FO. Yepsonnosa (PrbOY BMO MITY «CTAHKWUHs)

OB6ocHoBaHa HEOBXOQMMOCTL MOBLILIEHHS YPOBHS OTKPLITOCTH coBpemeHHoi cuctemsl YITY ang peamisaimm BosmoxHocTes
MHTETpALM B Hee HOBbIX TEXHOMOMI u peluermit. [lpennoxeHa opraHusaLms JOMOMHUTENLHOTO, MHOTOLENEBOro KaHAMa
B3AMMOREACTBIS TepMuHansHol yactn u sppa cuctemsl YITY, nossonsiowero peammsosats ssaumogesicTsne mexgy cobos
[OMOMHNTENbHBIX NPOTPAMMHO-GNNAPATHLIX peLiteHyii. PaccMoTpeHb! IpakTmieckie BOIMOXKHOCTH NPMMEHEHMS MPERNOXEHHbIX
MEXAHU3MOB HQ pMMepe ABYX NPOrPAMMHO-OMMAPATHBIX PELUEHNH, MHTErpUPOBAHHBIX B cocTas cucTemsl YUY «AkenOMA

Korrpons».

Kntouesste cnosa: YITY, otkpbimocts, B3aMmogeiicTae KOMIOHEHTOB, MHOTOLENEBOk KaHAN, HecreummnumposaHHsii ¢opmar

ACHHbIX.

Ha cerompsimamii IgHE TI00asT COBPEMCHHAS CICTEMA
YIIY mpeactapiasieT coO0i CI0KHOE YCTPOMCTBO, MPHHAI -
JIeKAIee K M3ACANSIM JTBOMHOTO HA3HAYCHUS W IIO3BO-
JISIONIEE PEIaTh 3aJa9H YIIPARICHUS TCXHOIOTTICCKIM
00OpyIOBaHUEM IS MPOU3BOICTBA KAaK OBITOBHIX H3MC-
Jmii, TAK M OPOAYKINH IJIs 0O0POHHO-IIPOMHBIIIIIICHHOTO
koMiuiekca (OIIK). BeIo BESIBACHO, UTO OOJIBITHHCTRBO
3apyOCKHBIX M OTCUSCTBCHHEIX IPOU3BOIUTEIICH CHCTEM
YIIY npakTH4eCcKH IIOJHOCTBIO OrPaHHYMBAIOT JOCTYID
CTAHKOCTPOUTEISIM M KOHCUHEIM IIOIB30BATCIIIM K SIIPY
CHCTEMEI ¥ HE TO3BOJISIIOT H3MCHSITE ¢¢ 0a30BHI (HYHK-
muonan. IIpoeenenusii ananus cucrem UYIIY or paziany-
HBEIX MPOU3BOIUATEICH HA IPEAMET OTKPHTOCTH BBISIBHI
CJICTYIONTHE TTPOOJICMEL:

* OTCYTCTBHC ¢AMHOIO IIOAX0IA K pa3paboTKe W MHTE-
rpanuu B cucremy YIIY CTOpOHHMX HMpOrpaMMHO-alina-
PATHBIX PEIICHU,

* 3aKPHITOCTh APXUTCKTYPHl WIH CHUILHO OTPAaHMICH-
HEIC HMHTCTPAITHOHHEIC BO3MOXKHOCTH, IIO3BOISIONINC
MePEeHACTPANBATE JIUITH TCPMIHAIBHYIO 9YACTH CHCTEMEI

* HCOOXOOMMOCTh BHECCHHMSI M3MCHCHHI B apXHUTCK-
Typy 11O 6omemumcrea cucreM UIIY gaag mHTEerpamun
CTOPOHHHUX PEHICHMIT, UTO YVCIOXKHSET IMPOIeCcC MACIITA-
OMPOBAHUSA CHCTCMBEI WIH ACI4CT €T0 HCBO3MOXHEIM;

* HCOOXOIMMOCTE IPHOOPETCHIUS TOPOTOCTOSIICH I -
MCH3UHU I PaCIIUPCHUST (DYHKINOHATBHEIX BO3MOXHO-
creit coppeMeHHEBIX cucteM UITY.

B 10 Xe¢ BpeMsa HEOOXOTMMOCTH pacImupeHus HyHK-
MIOHATLHEIX BO3MOXHOcTell cucreMm UITY obycnomnena
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MOTPEOHOCTAMH COBPEMCHHBIX BBICOKOTCXHOJIOIMIHEIX
IIPOM3BOICTB, CTPEMJICHHEM PACHIMPHUTE CHEKTP TEX-
HOJOTHYECCKUX 3a1a4 W IOBBICHTEL IIPUBICKATEILHOCTD
camoii cucTeMHl yrapamicHAS. CTaHKOCTPOUTEIN W KO-
HEYHbIC Toab3oBaresm cucteM YUIIY 3amHTEpecOBaHBI
B HCIIOIL30BAHHN COOCTBCHHBIX CICITHATHN3UPOBAHHEIX
IIPOTPAMMHBIX ITPOAYKTOB M IIPOAYKTOB CTOPOHHUX IIPO-
HM3BOIHTEIICH COBMECTHO ¢ 0a30BEIM 110, mocrasiasgeMbIM
MIPOM3BOIATEIICM CHCTEM VIIpasiaeHus. Cpeld HIX MOX-
HO BBIICJIHATH CUCTEMBI, PEIIAIONINE CICAYIONTHE 3a0a9K:
ITUHAMIIeCKasT OaIaHCHPOBKA IMIMTMHICTS, THATHOCTHKA
HM3HOCA PEXKYIIET0 MHCTPYMEHTA, KOHTPOJIL ITPOU3BO/IM -
TEJBLHOCTH CTAHKA, CETEBAst MHTETPAIIHS, KOMITBIOTEPHAS
momnep:kka mnpoektuposanns CAD/CAM, paspaGorka
u omragka mporpavM it IUIK u op. [1].

IIpn HEOOXOIMMOCTH MCIIOIB30BATH COBMECTHO C CH-
cremoii UITY 1100010 JOMOIHATEIEHOTO MOIY/IS WIN Pe-
IICHMST BAXKHOM 3a1a4M SIBJISIETCSI HE TOJIBKO €r0 HHTerpa-
wst B coctap I1O cucremer UITY, a Takske u OpraHA3aIis
€ro B3aMMOJICUCTBUSI ¢ OCHOBHBIMU KOMIIOHCHTAMH CH-
crembl UIIY u ApyruMHu MHTETPUPOBAHHBIMU PEIICHMSI-
MU CTOPOHHHUX ITPOU3BOIHTEICH.

OpraHuzauma MHOroLeneBoro KaHarna B3aMMofeiAcTBUA
OCHOBHbIX KOMMOoHeHToB cuctembl UIMTY

ApxuTekTypa J000M COBpeMCHHOM cmcreMbl UITY
MIPEANOIATAcT HATMYNE TAKMX OCHOBHBIX KOMIIOHEHTOB,
KAaK TepPMHUHAJIBHASA YacTh, (DYHKIMOHHPYIOMAS B Ma-
IMIUHHOM BPEMCHH, U SIIPO CHCTEMEI, pabOTAIONEE B Pe-
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K XECTKOU crernudu-
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WhTepdeiic 3 S Aapo OpeaHa3HAUCHEl  IIepe-
onepF;Topa il z XData — nonb3ogamernbckue 0aHHble % cUcTeMbl JaBAEMbIEe JAHHEIE, XPa-
o [0

S 2 KaHan cuHxpoHHOro o6meHa J§:, -4 yny HUTCS HETIOCPENCTREHHO
_____________ , g gf TCP/P 35 B MIAKETE JAHHLIX B BUIC
T i g = =z CIICIMAIBHOTO  WACHTH-

I BHewHne ' s OcHogHble yeedomieHusi s| i
! wHTerpup embie It s S 1 Buewnve )i| QukaTopa, HA3HAYACMO-
: pemea’m :: Q XData — nonb3oeamerssckue 0aHHbIe : WHTErpUpyemMble ::: IO KaXIOMy WHTEIPHEPO-

"' h
L. ! KaHan acuHXpoHHoro o6meHa | __Pewenus | LiiHOMy | KOMIIOHGHTY

MaluuHHoe Bpemst PeanbHoe Bpems I/I.T[I/I pemeHI/IIO

Puc. 1. Cipykrypa B3anMOZeNCTeIS OCHOBHbIX KOMIOHEHTOB cucTembl HITY IepemaBacMerit  ma-
KET MaHHBIX COCTOHT
xmme PB (RT) m ocymecTBasiiomee MaTeMaTHIECKUE U3 CHUCTEMHOTO  3aro-

BRIUHMCJICHUSI, VIIpaBlIcHHEe mpolieccaMu GopMoodpaso-
BAHUS W TEXHOJOTHYSCKUM 000pyaoBaHueM. Bzammo-
JEWCTBUE MEXIY TCPMUHAJIBHOW YACTHIO W SIIPOM CH-
creMuel UITY MoXeT OBITH PEATH30BAHO ¢ IIOMOIIBIO IBYX
KAHAJIOB B3aUMOJCHUCTBUS: CHHXPOHHOIO M ACHHXPOH-
HOTO, OTIMIAIOIINXCS HAIPABICHUEM IIePeIadn JAHHBIX
¥ HAIMIHEM OTBCTHEIX MakeToB (puc. 1) [2].

COBOKYITHOCTh JAHHHIX KAHAJIOB OOMCHA IIO3BOJISICT
KJIMCHTAM OCYIIECCTBISATE 3aIllpOCHl K sUIPY JJIST TTOJIyYe-
HUSI OmOpeneacHHON MHMOPMAITHN O IPOXOIMIINX MIPO-
IEeCCaxX U TMOMIUCHIBATECS HA HEKOTOPHIE COOBITHS, UTO
MO3BOJISIET MOJIYIATE YBEAOMJICHHST 000 BCEX M3MEHCHM -
X B paboTe cUCTeMEI [2—4].

Croenndpukoil mepeaadn IaKeTOB JAHHBIX B CHCTEMAX
YILY aBasiercst TpeOOBaHIE TAPAHTHPOBAHHON TOCTABKH
KOMAHJ 1 COOOMICHUIM I CBEACHUST K MUHIMYMY OITH-
OOYHEIX ¥ ABAPHITHEIX CUTYAITHI. DTO peaanu3yercs IyTeM
BBCIICHUSI M HMCIIOIB30BAHUS KCCTKO CICIU(BUITIPOBAH-
HEBIX IAKCTOB TJAHHEIX, OIPCACICHHEIX 3apaHee KaK B sIpe,
TaK M B TCPMHUHAIBHOM JacTH. Takke B OCHOBHEIX KOM-
MIOHEHTAX CHUCTCMBI YIIPABICHHMS 3aPAHEE OIPEICISTIOTCS
HACHTHIHEIC OOBCKTH MAHHEIX ¢ CAWHBEIM ONHCAHHCM
KOHCTAHT, HACHTH()HKATOPOB, OTBCUAIOIMIHNX 34 COCTOSI-
Hus U T.1. [logo6Has KOHIEHITHS IO3BOJINAT FAPAHTHPO-
BAHHO OOMCHHUBATLCA OCHOBHON mHGOpMAIHEH MexXmy
KIUCHTAMH | SIIPOM Ut padoTsl cucremer YITVY [3,5,6].

OnHako Opy pemicHUH 3a1a9 PACHINPCHUS (DYHKITH-
OHAJIBHBIX BO3MOXHOCTeH cucreMbl YIIY u mHTErpanun
B HEC HOBBIX IPOTPAMMHO-ANIIAPATHHIX PEIICHUH TpeOy-
eTCs OPTAHM30BHIBATEH IICPEAAdy AOIOIHUTCILHBIX TaH-
HEIX MEXITY HHTESTPUPYEMBIMHA TEPMUHAILHEIMHA U pellie-
ausgsMu PB. Cozmanme miIg KaXmoil U3 WHTETPHPYESMEIX
MOACHUCTEM CBOCH CHEIH(UKAIINE TICPeaadn TAHHBIX
3HAYHATCJIRHO VCJIOXKHSICT HMHTCIPAMI0 KOMIIOHCHTOB
B cucremy Y11V 1 ux B3aumMoneiicTBIE ¢ SIIPOM, a 3HAYMT,
BHOCHUT TPYAHOCTH IIPH PACTTHPCHUN (DYHKITHOHAILHEIX
Bo3MoxHocreil cucreMel YITY, cBa3aHible ¢ 0OMEHOM
TaHHBEIME [4].

PaccMOTpUM ITOIXOM OPraHU3alliv MHOTOLIEJIEBOrO Ka-
HaJa Mepefauyu IIaKeToB ¢ HecHelMDUIIMPOBAHHEIM dhop-
MaToM JaHHEIX X Data. ITongtre HecnemmpuImpoBaHHOTO
(hopMaTa JTaHHEIX IPEATIOIAraeT OTCYTCTBUC TPEOOBAHMIA

JIOBKA, CTaHTApTHOTO 3aroioeka UIIY, mnentudukaropa
TOTyJIATeIISI TAHHBEIX, 00BCMA JAHHEIX B OaliTax W HEIO-
CPEACTBCHHO IICPEIAaBACMEIX MaHHHIX. MmeHTHdUKATOD
KaHaJa OMpeIessieT, JJIsl KAKOTO HHTETPUPOBAHHOIO Pe-
MECHUST WJIM KOMIIOHCHTA TPEIHAZHAYCH IePEAaBacMbIi
MMakeT NJaHHBIX. Jlanee 3anrChIBacTCS IJTHHA CETMEHTHBIX
MAHHBIX, MIOCJIC YEr0 PAacIoaaracTcsa caM OJIOK JTaHHEIX,
AMEIOMAH crenuduIHEM (hopMaT IS KAKIOTo IIpH-
noxeHus (puc. 2). DTO TO3BOISIET PCATTM30OBLIBATE TICPE-
Iauy pasHOPOAHON MHGOPMAINU IS MHTCTPHPYCMEIX
MOJACUCTEM U MOJYJICH, UTO IIO3BOJISIET TOBOPUTH O HEM
KaK O MHOTOIIEICBOM KaHAJIC B3auMOIeicTRH [4].

IIpennoxeHHass OpraHu3amust MHOTOIEIEBOIO  Ka-
Hayla HHOOPMAITHOHHOIO B3aHMOACHCTBUS IIO3BOJISICT
MOOUTECS TOTO, UTO MPH MHTCTPAITAH B SAPO CHCTEMEI
YIIY HOBHIX BCTpaMBAacMBIX IPHWIOXKCHHI HE IOTPeOy-
€TCSl HHUKAKUX JOIMOJHHUTEABHBIX W3MEHEHHH B IaKe-
T€ NAHHBIX, MOCKOJBKY €TI0 Pa3sMep W CONEPKAHWUEC IS
KaXKI0Tr0 M3 NPUIIOKEHUH ITPOU3BOJABHEI M YKA3HIBAIOTCS
BHYTpH IakeTa. Takmm o6pa3oM, MOXKET OBITH PEeaIn30-
BAHA BO3MOXHOCTE IIEPEAaBaTh JAHHBIC JJISI PA3THYHBIX
MHTETPUPYEMBIX MOACUCTEM W MOJYJACH, YTO MOBHIIIACT
OTKPBHITOCTh apXUTEKTYPH CHCTEMBI, TTO3BOIET (hopMa-
JIN30BaTh M CIEIATh YHUBECPCAABLHBIM IIPOIIECC B3aUMO-
MEUCTBHS BCTPAMBACMEIX PEIICHUIN MEXKIY COOOIM, a Tak-
Ke ¢ OCHOBHBIMH KOMIIOHEHTaMu cucTeMBbl UITY.

CVICTeMOTVBOLlVISI OCHOBHDBIX CXeM MHTeTpaLlMU B CUCTEMY

saronosok | AEHTVIdMKATOP | pasmep
yny nonyvarens naketa | maHHble
AaHHbIX OaHHbIX
h J
Y
lNakem XData

Puc. 2. Crpykrypa naketa, nepegasaemoro yepes
MmHorovenesoit kaHan XData

UMY cropoHHux pelueHwit

Hurerparus TepMUHAIBHOTO PEMICHUST B MHTEPDEIic-
HyI0 dJacTh cucreMbl YITY mompazymesaer pa3paboTKy
HOBOTO TEPMUHAJLHOTO 3KpaHa WM pPeXnuMa, (DyHKITH-
OHHPYIOMETO B cocTase cranmaptaore 110 tepmuHana

ABTOMATMUIALUMA B

MPOMBILUNEHHOCTWMW

man 2015

Http://www.avtprom.ru

—
—



Http://www.avtprom.ru

Y
N

LINPPOBOE MALLMHOCTPOUTENBHOE MPON3BOLCTBO

TepmuHan cucrtembl : fAppo cucrtemsl
uny : uny
1
A e A
AA
WHTerpmpoBaHHoe [ VIHTerpupoBaHHoe
TepMUHasbHoe L Real Time
peLueHne -+ —AB] I peLieHne
D
BA|-Li [B]
Briewiee BHewHee
TepMuHarnbHoe H R X
eal Time pelueHve
pelueHne

MawunHoe epewms | Peanbroe epems (RT)

Puc. 3. OcHosHbie cxembl MHTErPALM CTOPOHHNX pPeLUeHi] B

cucremy Yy

(Imazem oImmeparopa, Iy/IbETa PYYHOTO VIIPABIACHHS ), TH00
pa3paboTKy CTOPOHHETO WPHJIOXCHUS, (DYHKITMOHM-
PYIOIIETO KaK HapauieapHeril mporiece. IlomHas wmHTE-
Tpanys TePMUHAIBHOTO PCIICHUS MOXET IPUMCHSTHCS
IIpH PEICHUH 3a7aY BH3YAJM3AINH IIPOIECCOB, OIH3-
KX K OCHOBHEIM IIPOIICCCAM, VIPABRIACMEIM CHCTECMOM
YI1VY: dopmoobpazosanue, yupapiecaue padoroii 1K,
VIpaBJIcHUE MapaMeTpaMu 00paboTku u T.4. B Tex ciy-
Jagx, KOrma WHTCTPHUPYCMOMY IPHIOKCHUI) TPEOYCTCS
BU3YAIM3HPOBATH PEIICHNE KAKUX-TN00 CTOPOHHUX WIH
CHCTTHAIM3UPOBAHHEIX 33144, IICJICCO00pA3Hee IPHUME-
HITh BHCIMHUC TCPMUHAJILHBIC PCIICHHS, HE CBI3aHHEIC
CO CTAaHTAPTHEIMH CPEICTBAMH BHU3YAIM3aUHA PaOOTHI
cuctemer UI1Y [2, 4].

B supe cucremer UIIY npeaycMoTpeHa BO3MOXHOCTD
TMOTHOM MHTETPAITAH PEIICHHS, pA0OTAIOIIETO B PEXKUME
PB, nenocpeacreserno B 110 gapa, mbo peaamn3aiiio ero
paboTH mapaieapHo ¢ HuM. RT-pemeHust mHTErpHpy-
I0TCS HEIMOCPEACTBCHHO B SIPO CHUCTEMEI VIIPABICHMUS
B TeX cJIydasix, Korma mx padbora ¢Bg3aHa ¢ padoToif oc-
HOBHBIX Moayiieli cuctemul UITY: monyneit kaHaia, ocu,
daitopoii cucremel, IUIK. B ciyuasx mHTerpamum ao0-
MOJTHATEJIBHOM, CTOPOHHEH (DYHKIMOHAJIEHOCTH IIe-
JecooOpa3Hee HCHOAB30BaTh BHemHHe RT-pemenmst,
TO ¢CTh IPWIOXKCHHS WIN OHOANOTeKH, (DYHKITHOHHUPY-
I0IUEe HEe3aBUCUMO OT siapa cucrteMmbl YIIY, HO BbION-
HSIOIMHRCCS Ha OMHOM ¢ HEM KoMIIBIoTepe. Takke peam-
3anmst BHeImHero RT-IpriIokeHnsT T0O3BOMISICT H30eXKATh
RIMSTHHSA OMMOOK B ¢O0eB B MHTETPUPYEMOM TIPHIIOKE-
HUH Ha padoty sapa cuctemsl YITY. OtMetnM HeobOXo-
JUMOCTE paboTH BHenmHero RT-permenns Ha ofHOM BHI-
YHCINTEIRHON MAIIMHE ¢ SIAPOM CHCTEMBI VIIPABICHHUS,
B OTJIMYHC OT BHCIMHUX TCPMUHAJBHEIX PCIICHU, CIIO-
COOHEIX pabOTaTh HA CTOPOHHUX BEIIUCIUTCIBHEIX CPEI-
CTBaX. DTO OOYCJIORICHO TEM, UTO IIPH PA0OTe BHEITHIX
RT-pemennii Ha CTOPOHHUX BEIMUCINTSILHEIX MATITHHAX
He OyIeT JOCTUTHYTA padboTa B pexkumMe KecTkoro PB mpn
mepegade MAaHHBIX OT SIApa B MHTCTPHPYCMEI MOMIYJIb,
a TakKe IpH Iepeaade B sSITPO CUCTEMEI KOMAHI OT MHTC-
IPUPYEMEIX IOACHCTEM [4, 6].

Takmm 00pa3zoM, MOXHO BRIICIUTE YSTHPE OCHOBHEIC
CXEMBI HHTETPAIlAU CTOPOHHUX pelneHuit B cucremy YITY
(puc. 3). OnpeneneHne MOAXOAIAIICH CXCMBI MHTETPAITAT
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(%) coeemeneit U, €cinoG /%OAO/&L&%
et t, e mn ec AULo M%LL,

Bopuc AkyHuH

CTOpOHHUX pemeHuii B cucremy UIIY 3aBucur or apxu-
TEKTYPBl HMEIOIIETOCS PEIICHMS B €T0 3a/1a4.

ITonHOCTEIO MHTErPUPOBaHHOE B cucremy UIIY pe-
meHue (A-A’) MOXET MPUMCHSTBECS B OCHOBHOM [IJIST
MTOPabOTKN U PACHIMPCHHUSI BO3MOXHOCTEH VKC HME-
OIMUXCS PEXXUMOB padoTH cuctemel UIIY, mampumep,
CO3MAHMSI CPEACTB BU3YAIU3AIIMN IIPOIISCCOB (HopMoO-
6pazopanms. Eciam GyHKIIMOHMpOBaHNE MHTETPUPYEMO-
TO TIPIWIOXKCHUS CBI3aHO ¢ PaOOTON OCHOBHBIX MOIYJICH
Spa CUCTEMBI, TO MOXET MCHOJB30BATHCS YaCTUIHO
MHTEIPUPOBAHHOE PEIICHUE € BHEIIHWUM TEPMHHAIL-
HBIM TIPWIOXKEHUEM M WHTCTPUPOBAHHBIM B spo RT-
pemenueM. IlogoOHEIM pemieHUEM MOXCET OHIThH, Ha-
puMep, MPOrPaMMHO-PEATIM30BAHHLIA  KOHTPOJIED
3JICKTPOARTOMATHKY, (DYHKIIMOHUPYIOMIUI B SIpE CHU-
crembl UITY, HO UMEIOIIMEA BHEMHUN TEPMUHAJIBHBIN
peIaKTOp WIS pa3pabOTKA W OTJIAIKH VIIPABISIONMIIX
OporpaMm st Hero [4].

Pemenue cucremoinn YIIY HONOAHUTEIBHBIX CIIOX-
HBIX TEXHOJIOTHUECKHUX 33/1a4, TAKMX KaK HEIPEePBIBHAS
JIMATHOCTUKA PEXYIIEr0 WHCTPYMECHTA, MOXET JOCTH-
raThbCsl IMyTEM MCIIOJIB30BAHMSI CXEMBI YACTUYHOM WMHTE-
TPAITAN PEMTCHWIA, TTIPU KOTOPOW B TEPMUHAIBHYIO YaCTh
cucrtembl UITY mHTErpUpyeTCsl HOBBIA AKpaH, a B Ma-
muHe PB naTerpupyeMoe npmwioxkeHne GyHKITHOHAPYCT
MapaaieabHO ¢ sipoM. B TakoM cilydae BU3yasM3alius
MMPOXOASININX IIPOIECCOB IMPOU3BOAUTCS CTAHAAPTHEHI-
MH TCPMHUHAJILHBEIMA CPEACTBAMH, a pab0Ta OCHOBHOIO
VIIPABJISIOMEro Moayist B yactu PB mpoucxomur Hesa-
BHUCHUMO OT siapa cucteMel YITY m He Memmaer ero padore.

B 0oxaee penkmx ciydgasx MOXKET IPHMEHSATHCS CXE-
Ma MOJIHOCTBHIO BHENTHETO pemcHus B-B’ mis penieHms
JIOTIOJTHATEABHBIX 33J1a49 KAK B TCPMUAHAJIE, TaK U B SIAPE
CUCTEMBI.

Wnterpaums B cucremy UMY «AkcnOMA Kontpon»
nopcucrembl AQUAarHOCTUKU U KOHTponsa
PeXYLLEro MHCTPYMeHTa
JIMarHoCcTHPOBAHUE M KOHTPOJIb YIIPABISICMEIX IIPO-
IecCoB 0OPAdOTKI B TEXHOJIOTHUICCKOTO 000pYIOBAHISI
SIBIICTCS BAXHBIM ACICKTOM JIIO0OTO COBPEMEHHOTO
BHICOKOTCXHOJIOTHIHOTO Ipom3BoAcTRa. 1lenpio nmarao-
CTUPOBAHUS SIBJICTCS LOMICPXAHUE YCTAHOBICHHOIO
VPOBHSA HAACXKHOCTH, O0OCCICUCHHEC TpecOOBaHUM 0e3-
omacHOCTH 1 3(PHEKTHBHOCTH UCIOIB30BAHIS W3ICIHIA.
JmarHOCTHPOBAaHKUE M3HOCA PEKYIIETO MHCTPYMCHTA TI0-
3BOJISICT MCKIIOUUTE €r0 IIOJOMKY M YMEHBIIUTE BPEMs
HA €0 3aMEHY, YTO IPUBOAMT K YBEJIMYCHUIO IPOU3BO-
JUATSIGHOCTH M IIOBBIMIACT HANCXKHOCTE PAOOTHL CHCTEM.
Ha crankax ¢ cucremamu YIIY auarnocrtupoBaHmue pe-
KYIIETO HHCTPYMCHTA SIBISICTCS AKTYATBRHOM MPoOIeMoii,
MMOCKOJILKY OCHOBHOM IPOITecC 00padbOTKHN TPOU3BOIUT-
¢s 63 HEMOCPEACTBCHHOTO YIACTHS YCIOBEKA.

MPOMBILWNTEHHOCTM



LIM®POBOE MALLMHOCTPOUTENIBHOE MPOMN3BOLCTBO

BOoARMIMHCTBO HMMEIOMUXCS CHCTEM ITHUATHOCTHPO-
BAHUSI COCTOSIHHSI PEXYINETO MHCTPYMECHTA B MPOIIECCE
00paboTK He IOMICPXKUBAIOT BO3MOXKHOCTEH IO pa-
6ote B coctape cucteMul UIlY, a mpeacraBiacHB B BHIC
OTIEIBLHBIX BEMUCIATCIBHEIX MOAYJICH, UYTO HE IO3BO-
JISET HAIPSIMYIO ITIPOM3BOAWTE MHOTHANAIKY IIpoIecca
00pabOTKM BO BpeMs THATHOCTHpOBaHuS. WHTErparms
CHCTCMEl IHATHOCTHPOBAHUS PEXYIICTO HWHCTPYMEHTA
B cucreMy UIIY mosBossier mpoU3BOAUTE ONEPATHBHOC
BMEIIATES/ILCTBO B IIPOM3BOIACTBCHHEINM IIPOIECC H KOpP-
PEKTUPOBKH OTKIOHCHHN HEIOCPECACTBCHHO IPH 00pa-
OOTKE IIyTeM IEPEeTAUH YIPARIIIONTHX KOMAH/ B CHCTCMY
YIIY. Penenne ncnoyib3yeT METOA KOHTPOISI COCTOSIHUST
PEXYINETO MHCTPYMEHTA, KOTOPHIM OCHOBAH HAa IIPHMC-
HEHHWH JATIHKOB I N3MCPEHHS TapaMeTPOB 00pabOTKH,
XapaKTEPU3YIOMNX COCTOSIHUE PEXYINEr0 MHCTPYMCHTA
HEIIOCPEICTBCHHO IIPH BHIIOJHCHHH IIPON3BOACTBCH-
HEIX onepanuii [7, 8].

IIpouecc uHTErpanyy IpeANOIaracT pa3IeieHue Cru-
CTEMHBI HA TCPMHUHAJIBHYIO YACTh, YHKIHOHHAPYIOIIYIO
B MAIIMHHOM BpEMCHH, H NHATHOCTHICCKHUH MOMIYJb,
paboTaromuii B pexkuMme PB, peanusyommuii 1uarHoCTH-
YeCKHE aJTOPUTMEL M aJallTHBHOC YIIPARICHUE IIPOICC-
COM 00pabOTKHI MOCPEACTBOM B3aMMOJCHCTBHS ¢ SIPOM
cucreMl. 1Ipu BEIGOpE CXeMBI HHTCTPAIUH VINTHBATIHACH
TpeOOBAHUS YIPABICHHS TUATHOCTHICCKIM IIPOIECCOM
W3 MITATHOTO TePMHUHAIA CUCTEMEI, 4 TAKXKE CTCIICHE BO3-
Moxuoro saugaug RT-Monymsa mHa pabory smpa cucTe-
MHL. ITockoasky padora muarnoctudeckoro RT-momyns
MPEACTABISICT COOOM IOTHOCTHIO HE3ABUCHUMEIN OT pa-
OOTHL AIpa CHCTEMBI IIPONECC, OBUIO MPHHITO PEIICHUC
ero ucnoiaHeHus: B Buiae BHemHero RT-momynst. Takum
00pa3oM, JTOCTUTACTCS HE3aBUCHMOCTH PaOOTHL SAIpa CH-
crembl UITY or RT-Momysist MOACHCTEMBI TUATHOCTUKH,
YTO IO3BOJISICT OOC30IACHTH SIIPO OT 3aBUCAHUS WA
BO3MOXHEIX IIPOOJIeM IMOACHCTEME THATHOCTHKH. B Tep-

muHane cuctemul YIIY mpeanonaraercst cozmaHue crne-
MUAIBEHOTO PEXKMMA 1T MOHUTOPHHTA B KOHTPOJIS IIPO-
mecca THATHOCTHPOBAHHUS, YTO MCKIIOUACT TpeOOBaHMC
B HCIIOIL30BAHAM JOMOJHUTCILHEIX PAOOUNX CTAHITHIA
M TIOBHIIIACT YIOOCTBO PAOOTHI ¢ CHCTEMO THATHOCTHKHI
B mporecce paboT. TakmMm 06pa3oM, OOTHMAIBHEIM pe-
IMMCHUEM MOCTABICHHON 3aMaU1 SBIICTCI YACTHIHAS HH-
Terparys IOACUCTEMEI TUATHOCTHKH B CUCTEMY VIIPABIC-
HUST B COOTBETCTBHH CO CXeMOi nATErpanu A-B’ [4,7].

CTpykTypa pa3padaTeiBacMOil MOACHUCTEMEI THATHO-
cTHKH (pHC. 4) BKIIOYACT BHENIHHC YCTPOMCTBA, TAKHE
KaK JAaTIAKHI PATHIHBIX THIIOB U YCTPONCTBO 00PabOTKH
CUTHAJIOB ¢ HUX, a Takke cuctemy UI1Y, B koTopyio mmpo-
HM3BOIUTCS MHTETPAITHS ITOACUCTEMEI KaK B 9acTh PB, Tak
H B TEpPMUHAIBHYIO YacThb [7, §8].

IloacucreMa TUATHOCTUKH BKIIIOYACT BHCIMHWM IHA-
THOCTHICCKHM MOMYIh, (HYHKITHOHUPYIOMNNA Iapai-
JeJBHO ¢ siapoM cucrembl UITY, a Takke BCTPOCHHBIN
CIICTMATIM3UPOBAHHBIA PEXAM B TEPMUHAIBHOW YacTH
CHCTEMEI, TO3BOJISIOMNN BH3YAIM3APOBATE IPOIECCH
MTUATHOCTHKY PEKYIIETO HHCTPYMEHTA OIIEPaTopy.

JmarHOCTHICeCKIIA MOAYJIB PACIIOIATACTCS HA OJTHOM
KOMIIBIOTEpE ¢ sapoM cucteMbl UITY, HO dyHKITHOHUPY-
€T B BHII¢ OTACIABHOIO IMPOIMecca B MAPAUICIEHOM ¢ HAM
pexume. Takoe pelieHue IO3BOJISIET PEan30BaTh BHI-
MOJTHCHUE THArHOCTHYecKux (yHkumii B PB mig obe-
CTEYCHHUS JOJDKHOTO YPOBHS PCAKITNH HA IIPONCXOISIINC
¢ PEXYIIIM HHCTPYMCHTOM MPOIECCH, UYTO OUCHBb BAXKHO
IUIT COBPEMEHHOTO BHICOKOTEXHOJIOTHIHOTO IIPOH3BOI-
CTBAa. MOIyiIb TUATHOCTHKH, 00pa0ATHBAIONTHN JAHHEIC
¢ TATYAKOB IOCPEACTBOM THUATHOCTHICCKUX AJITOPUTMOB,
MMO3BOJSICT IIEPeAABaTh 11 MCIOMHCHHUS B SIIPO CHCTE-
MuI UITY HaOOp KOMaHI HA MOTHATIAAKY Iporecca (Kop-
PEKIINIO TIOJAa9M, CKOPOCTH, IIO3WITHM HWHCTPYMCHTA),
KOMAaHIB HA CMCHY MHCTPYMCHTA, a TAKKe aBAapHUIHOTO
OCTAHOBA MPoIecca 00PadbOTKH.

Puc. 4. CprK‘lypG NOJCUCTEMb] OMATHOCTHUKN PeXyLero MHCTPYMeHTd, MHTeI'pMpOBGHHOFI B CUCTeMy

Urty «AkenOMA Kontpon»
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Puc. 5. Cipykrypa mHcTpymeHTapms paspabotku u otnagku nporpamm gns SoftPLC,

nnterpuposanroro & cuctemy YITY «AkenOMA Kontpomn»

POBaHUS MCXIY TCPMHHAIBLHON YACTHIO MOICHCTEMEI
W BHENIHAM THUATHOCTHUCCKUM MOAyJIeM, (HYHKITHOHH-
pyiomuM B PB, IIpOM3BOAMTCS 110 MHOTOLEJICBOMY Ka-
Hany XData. Cnenmaam3upoBaHHAS TUATHOCTHUCCKAS
uHOOPMAITHS BKITIOUACT TCKYIINC 3HAYCHUS, CINTAHHEIC
¢ JAaTIYAKOB PA3IHYHBIX TUIIOB, IJISI WX BH3YAJIA3AINH
B BHIC rpadmKoOB B TCPMHHAIBLHOMN YACTH, a TAKKC KO-
MAHIH Ha paboTy moACHCTeMEl guardocTuku. Ilepemada
MMAKETOR, COACPRAIINX CUNTAHHBIC ¢ TATINKOB TAHHBIC,
MIPOM3BOAUTCSA ACHMHXPOHHBIM MCTOMOM C 3aJaHHON ua-
crotoii. Ilepemaga KoMaHI Ha pabOTY TUATHOCTHICCKOTO
MOMYSI IPOU3BOIHATCS CHHXPOHHEIM METOIOM MEPETAUH.

HHTerpamusg mOICHCTEMEl TUATHOCTHKH PEXKYIIECTO
uHcTpyMeHTa B cucremy 4IIY «AkcmOMA Koutpoa»
CIOCOOCTBOBANIA PACIIMPEHHIO ¢¢ (HDYHKITHOHATLHOCTH
¥ TIO3BOJINIA IPOU3BOIUTE HEMPEPHIBHBIN KOHTPOIbL CO-
CTOSTHHSI MHCTPYMEHTA, IPOTHO3HPOBAHHAE €TI0 OCTATOU-
HOHM CTOMKOCTH, KOPPEKIHIO TIpoIecca o0paboTK B pe-
xume PB B 3aBUCUMOCTH OT Pe3yIbTATOB JTUATHOCTUKH,
4 TAKKe BU3YAIM3UPOBATH NTUATHOCTHUCCKUC MPOIECCH
onepatopy [7, §].

Pazpabotka u unterpauyms e cucremy UMY uncrpymenra-
pus ans nporpammuposahus u otnapkm MNMJK
B cucremax UIIY koHTpoJIIEp, KaK IIPABUIIO, Peaid-
3YIOT IPOTPaMMHEIM crioco0oM (SoftPLC) mis permenns
JIOTHICCKOM 33729 U PCANTH3ANNHI OICPAINiA CMCHEI MH-
CTPYMCHTA, OTKPHITHS/3aKPHITHSI 3aIATHOTO OTPAXKIC-
HUSI CTAHKA, TTOAaIN CMA309HO-OXTAXKIAIONICH XKITKOCTH,
PpaboTHI KHOIIOK ITaHeIell onepaTopa u Apyrux 3amad [9].
PaGora SoftPLC B cocTaBe MaTeMaTHUICCKOTO 00¢-
cueucHus cucremMel UlI1Y mozeossier OTJIAaXXUBAThH IIPO-
rpammel TJIK HEMOCPEACTBEHHO M3 CHUCTEMEI YIIPABIIE-
aud. TakuM 00pa3oM, 3a1a9a pa3padOTKH U HHTETPAITHT
B cuctemy UIIY Momyns nmporpaMMHO-pEaIM30BaHHOTO
KOHTpOJIIepa U cpeanl nporpamMMupoBannst Soft PLC gab-
JsIeTCd aKTYAIbHOM 3amadeii. /g ee pemeHust B CUCTE-
Me UITY «AkcmOMA KoHTpo» OBIIa BRIOpaHa cxeMa

VOPABIIONIAX  IPOrPpaMM
Ha A3BIKe (QYHKITHOHATIBHEIX
cxem (FBD). Paspabareipa-
€MBIM  KOHTPOJUIED MOXET
paboTaTh Kak B cocTape cucreMul UIIY, Tak u B BHIE ca-
MOCTOSATEJIFHOTO IIPOAYKTA, IOATOMY IIEIecOo00pasHee
peaiM30BaTh PEAAKTOP YIPABJSIONIUX IIPOTPaMM B BHIE
ABTOHOMHOTO NPHUIOKCHUS, (DYHKITMOHUPYIOIETO HE3a-
BUCUMO OT TEPMHHAJIBHOM vactu cucteMel UIIY. Ilo-
MHUMO 3TOTO, CTAHAAPTU3NPOBAHHEIH MHTePEHC TepMI-
HaJBHOM yacTH cucteMbl UITY He MOXET IIpeaOCTaBUTh
TOJIB30BATCISIM YIOOHOHM BO3MOXHOCTH MO CO3TAHHIO
VIPaBISIIOMUX IIPOrpaMM ISl KOHTposiepa. B tepmu-
HAJIBHOM yacTu cucteMbl UIIY mpeaycMOTpeH TOIBKO
PEXHM OTJIAAKK PabOTH MPOrPAMMEI, TO ¢CTh BH3VAIM-
3aIMsT AKTYATBHEIX 3HAYCHHM BXOA0B/BEIXOI0B KOHTPOJI-
Jaepa [9].

VopasieHue anmnapaTHOR 4YacThIO  KOHTpPOJUIEpa
(ycTpolicTBaMHu BBOAA/BHIBOIA) IIPOU3BOIUTCS IePE3 MO-
nIyab KoHTposuiepa YITY, GyHKITHOHAPYIOMNHA B pEsKIMe
PB B coctase siapa cuctemel UITY. Jlorunka paboTH BCcex
GYHKITMOHANMBHEIX OJIOKOB TAKKE XPAHUTCS B MOMYIIC
yIIpaBJIcHUsT KOHTposuiepoM. Ilepen HavasioM BBIIIOJIHE-
aus nporpamMel 1IJIK, madopMarnus o Heit n KoHbH-
Typarusl MOJKTIOYeHHOTr0 O00pYIOBAHHUS OTIIPABISIOT-
¢Sl B SIPO CUCTEMBI M3 BHEIIHETO peaakropa. Momyib
KOHTpOJUIEPAa, B CBOIO OYEpElb, ITPOM3BOIMUT pacyeT
BXOTHBIX/BRIXOMHEIX 3HAUCHHIT OJIOKOB U (hopMupyer
CHUTHAJIHI HA YCTPOMCTBA BBOMA/BEIBOAA UePE3 CICITHAN -
3WPOBAHHBIC IPAWBEPHL.

Ilepenaya TaHHBIX MEXIY PEAAKTOPOM YIIPABISIIONTAX
IMpOrpaMM M MOJYJIEM IIPOTPAMMHO-PCAJIM30BaAHHOTO
KOHTpOJUICPa, HYHKITMOHAPYIOIIECTO B COCTABE SITPa CH-
crembl IV, peannzoBaHa yepe3 MHOIOIECACBOM KaHA
p3ammoneiicteus XData. /s padorsl nporpamMer 1IJIK
B SIIPE CUCTCMEI, HEOOXOMUMO TIepeIaTh HEITOCPEACTBCH-
HO BCE UCIOIL3YEMEIC B IIPOTPAMME OOBCKTHI, TAKHC KaK
GYHKIIMOHANMBHEIE OJIOKH, OOBCKTH BXOMOB/BEIXONOB,
CBSI3H, IOAB30BATEIbCKHE 00KH. IloMmMmo 3TOTO, Tpe-
OyeTcsl MPOM3BOAUTL IEpeAady CICITHATH3APOBAHHBIX
KOMAHJ HA 3aIyCK,/TIAay3y/0CTaHOB PAOOTHI MPOTPAMMEL.
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HWuterpanust B cucteMy YIIY nporpaMmHO-peaan3oBaH-
HOTO KOHTPOUIEPa CIIOCOOCTBYET CHIZKCHHIO 3aTPaT IpH
pCIICHUH JIOTHICCKON 3aMauM VIPABRICHUS IIYTEM HC-
KII0UCHHST TPeOOBAHMI IIPHOOPETCHUST TOPOTOCTOSITHX
annapataeix 11JIK u 1mo3BojsieT NOBBICUTE HAICXKHOCTD
PabOTHE 00OPYAOBAHUS ITYTEM IIPSIMOTO B3aUMOIEHCTRIS
KOHTpoJIIepa ¢ ssapoM cucteMer Y11V [4,10].

3aknioueHue
AHam3 apxuTeKTYpHEIX pemeHnii cucreM YIIY BEI-
SIBAJI, YTO B HACTOSIIIEE BPEMSI OTCYTCTBYET YHHBEPCAIb-
HBIA CHUCTEMATH3WUPOBAHHEIA IIOAXOM, MO3BOJITIONIHANA
CTAHKOCTPOUTEIIO M KOHEYHOMY IIOJIB30BaTEII0 paciin-
pATH (DYHKITHOHAIBHEIC BO3MOXHOCTH cHCTeMEl UITY
JUUISI PEaU3allii HOBBIX TCXHOJIOTHH, KOTOPHIE B HACTOSI -
IEe BPeMsI aKTUBHO BHEAPSIIOTCS B TPOU3BOJCTBO.
IIpennoxeH YHUBEPCAIBHBIA MOMXOA K HMHTETpalliH
B cucteMy UITY cTOpOHHNX M COOCTBCHHEIX PEITICHUI B Op-
raHU3alIMM UX B3aumojeicTeust B cucreme YITY. Peanmnszo-
BAHHBIN MHOTOIEIIEBOU KAHAJ B3AUMOICHCTBUS TTO3BOIIS -
eT PACIINPATE (HYHKIIMOHATBHEIE BO3MOXKHOCTH CHCTCMEI
YITY myreM MHTETPAIINHN B Hee CTOPOHHUX M COOCTBCHHEIX
Pa3pabOTaHHBIX PEIICHUM B COOTBETCTBHU ¢ IIPETBABIISIC-
MEIMHI TPCOOBAHMSIMHU HANCKHOCTH, OBICTPOACUCTBUS pa-
OOTBI 1 ApXUTEKTYPHBIMH OCOOCHHOCTSIMHI MX ITIOCTPOCHUS.
PazpaboTaHHEIC MCXAHU3MB HANUIM ITPAKTHUICCKOE
MPUMECHECHHE TIPH CO3MAHUH W MHTEIPAIIUA B CHUCTEMY
YITY «AkcuOMA KoHTpoI» MOICUCTEMEl THATHOCTHKHI
PEXYIIEr0 MHCTPYMEHTA U MHCTPYMCHTAPUS JJIsSI CO3a-
HUSI X OTJAJKHU YIIPABJSIIONINX IIPOTPAMM JJIsl IIPOTrpaMM -
HO-PCAJIM30BAHHOTO KOHTPOJIEpa, 4TO IOATBEPXKIACT
VHHBE PCATBHOCTD PA3pa00TaHHEIX MCXaHIU3MOB.
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Mapmunoe Teopeu Mapmunos — 0-p mexu. Hayk, npog., 3a8. kagedpoii,

ITpuzopves Anmon Cepzeesuu — Kand. mexu. HAYK, MA. HAY4HbITI COMPYOHUK,

Huruweurun Ilemp Anamoavesuu — npenodasamens, Yepsonnosa Haodencoa IOpveena — npenodasamenv kageopoi
«Komnwromepubie cucmemnot ynpasnenus»> OIEOY BIIO MI'TY « CTAHKHH>.

Hoeas Bepcus nporpammbl ans mopenupoeanma QForm V8

Kommanwsa Ksantop@opm (Poccust) Ha BeICTaBKE "MeTan-
nmo06padoTka 2015" B MockBe mMpoaeMOHCTPHAPYET HOBYIO BEp-
cnro mporpaMMbl QForm V8 - COBpEMEHHBIN TIPOTPAMMHBIT
KOMIIIEKC IS MOAEIMPOBAHMS IIPOIIECCOB 00PAOOTKH METAI-
JioB masieHueM. CoBMeInas HHTYATHBHO IIOHITHBIM MHTEpdEiic,
4 TAKXKE TEPENOBBIC AITOPUTMBL, 4TATITHPOBAHHBIC JUTS PEIIe-
HUS 3ama9 00pabOTKN METAJIIOB NABICHUEM, TTPOTPAMMA SIBJTSI-
€TCS ONTUMANEHOM B MCITOTB30BAHMY KAK JJIST TIEJIEH CHYDKSHUST

Komnanus «Cran-Camapa» npopemoHcTpupyet paboty
KOOPAMHATHOTO MHOTOLIENIEBOro CTaHKA

Ha creame 3A0 «Cran-Camapa» (Poccust) GymeT mokasaH B
TMEUCTBUM KOOPAWHATHEIA MHOTOTIETIEBOM CTAHOK 0COG0 BHICO-
kot togHoctr CKP 400 ¢ ympasrienrem ot YUITY. Kpome Toro,

ABTOMATMUIALUMA B

Koumarxmuviit meneghon (499) 972-94-40.

3aTpaT TIPOM3BOMACTBA HA 3aBOJAX, TAK W AJIST HAYIHO-HCCIEH0-
BaTeJNBECKHUX padoT. IIporpaMma mo3BOISET GBICTPO M TOTHO MO-
TIETNPOBATE BCE BHMBI IPOTTECCOB (DOPMOMBMEHEHTST MATEPHMATIA,
BKIKOYACT dTAIITUBHYIO dBTOMATU3UPOBAHHYIO CUCTCMY I'CHC-
pannn CCTKHU KOHCYHBIX 3JICMCHTOB, BA3ZKO-INVIACTUYCCKYI) K
VIIPYTO-BI3KO-TIACTHICCKYIO MOMEIb, VIIPYTO-TIIACTHICCKIAMN
pacyeT, aHaIn3 OCTATOYHBIX HATIPSIKECHUNW B TEMIIEPATYPHBIX
3a/1a9aX, MOTB30BATCIBCKIE QDYHKITAN 1 T.1I.
http://www.qform3d.ru

KOMITAHUST TIPUBE3ET HA BHICTABKY MOIEITHHBINA PSIT ACTUTEITh-
HBIX CTOJIOB 0CO00 BBICOKOM TOUHOCTH ¢ MH(PPOBOI MHANKAITH-
eli m yrrpasiieHueM ot YUITY.

http://www.stan-samara.ru
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