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VJIK 004.01/08

30ipauk Te3 momosinedt XIII MixknapogHoi HayKOBO-TIPAaKTUYHOI KOH(pepeHIl
«Indopmaniiini Texnosnorii 1 aBromaruzais — 2020», (Oxpeca, 22 - 23 xoBtHs 2020
p.) / Onmeckbka Harl. akaj. xapd. Texaojoriid. — Omeca: OHAXT, 2020. — 308 c.

30ipHuK MaTepiamiB  KOH(EPEHIii MICTUTh TE3W JIOMOBIZEH HAYKOBUX
JOCIDKEHh 32 aKTyaJbHUMHM TMpoOJieMaMH Y Taly3sX, BIJIHECEHUX [0
3arajJbHONPUUHSTOrO TepMiHa «IHmycTpist 4.0».

PosrnsHyTi TMTaHHA MaTEeMAaTHYHOTO 1 KOMII'FOTEPHOTO  MOJEIIOBaHHS;
VIOpaBIiHHSA, OOpOOKM Ta 3axucTy I1HQoOpMaLii; MPOEKTYBaHHS 1H(MOPMALITHUX
CUCTEM 1 TMPOTPaMHUX KOMIUIEKCIB; IITYYHOTO 1HTENIEKTY; aBTOMAaTH3alli
pOOOTOTEXHIYHUX CHCTEM; KOMITHOTEPHUX TEJICKOMYHIKAUIMHUX MEpEex Ta
TEXHOJIOT1H; aBTOMAaTH3allli Ta YNPaBIIHHS TEXHOJOTIYHUMHU MPOILIECAMH; HOBHUX
1H(hOpMAIIHHUX TEXHOJIOT1H B OCBITI.

PesynpTaTi IOCHIKEHD TPEACTABISAIOTH COOOI0 CBOEPIAHHUI 3pi3 Cy4acHOTO
CTaHy CIPaB y MepPepaxoBaHUX Taly3siX 3HAHb, SIKU MOKE JOIMOMOTTHU SIK (axXiBIsM,
TaKk 1 CTyJA€HTaM BHIIIB CKJIACTH 3arajbHy KapTUHY PO3BUTKY 1H(GOpMAIITHUX
TEXHOJIOT1H Ta MOB’SI3aHUX 3 HUMH IMUTAHb.

B 36ipHuKy mnpencraBieHi pe3yibTaTy JOCTI/KEHb B 3a3HAYCHHUX TaTy3sIX 3HaHb
B IT nepenoBux yHiBepcuretax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnui, {Himnpa,
MuxkostaeBa (OBHHI CITUCOK YYacHHKIB-OpraHi3aiiiii quBucs Ha ctp.11). HasBHicTh y
MOJaHMX MaTepiayiax iH(opMarlii aHTIIIHCHKOI0 MOBOIO JTO3BOJISIE BUKOPHUCTOBYBATH
30ipHUK Te3 sIK 3aci0 KOMyHIKAIlil Mi’K BUCHUMU PI3HUX KpaiH.

30ipHUK pO3paxOBaHO HA HAYKOBUX TIPAIlIBHUKIB, BUKJIAJadiB, AaCIIPAHTIB,
CTYJICHTIB BUIIIMX HABYAIBHHUX 3aKJIiB, SIKI HAMAralOThCs JI3HATUCS TIPO CyYaCHUN
ctaH Hayku B |IT-ramy3i Ta TeHACHINI pO3BUTKY Taly3ed aBTOMaTH3allli
TEXHOJIOTIYHUX TpoleciB Ta poboroTexHiku. Ll iHpopmaris wMoxe OyTu
BUKOPUCTAHA JJIs BUPINIEHHS MUPOKOro Kojia Mpo0sieM B 3a3HaY€HUX pO3/iiax, M0
BUHUKAIOTH SK B HaBYaJIbHOMY TIPOIIECi, TaK 1 B JOCIIJIHUIILKOMY 1 HayKOBOMY
TUTaHAX.

PekomenyioBano no mnyOmikamii Buenoto Panoro IHcTHTYTYy KOMIT'IOTEpHUX
cucteMm 1 texnosorii «lumyctpis 4.0» im. I1.LH. IlnaronoBa Onecbkoi HaliOHAIBHOL
akaniemii xapuoBux TexHosorii Bix 02.10.2020 p., npotoxoi Ne 2.

Mamepianu, 3aneceni 0o 30ipHuKa, OpyKyrOmscs 3a A8MopPCbKUMU OPULTHATIAMU.

3a 0ocmosgipuicms inpopmayii gionogioae aemop nyoaikayii.

© Opecbka HalllOHAJIbHA aKaJAeMisl XapyoBUX TeXHOJIOT1i, 2020
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IIOCTAHOBKA 3AJIAUU PA3PABOTKH KMBEPITPOM3BOICTBEHHON CUCTEMBI
ABTOMATU3ALIMU ITPOLECCA JO3UPOBAHMS BETOHA
KAPACEBA 1.0.,CTOITAKEBHUY A A. (karaseva98@gmail.com)
Opnecckas HanoHanbHas akagemust cBsizu uM. A.C. [Tonosa (YkpanHa)

Cospemennblii cmpoumenvHulil PbIHOK HYJICOaemcs 6 SUOKUX NnpoussooCcmeax, Komopbwle CnocoOHbl
Obicmpo adanmuposamsbcs K NOMpeOHOCMAM PbIHKA, 6 MOM HUCIe K 3aKa3am HeOOIbwux napmui u K
3aKazam HecmaHoapmuo2o 0OemoHa Onsl CheyudibHvlx npumenenuu. Paspabomxa makux npouzsoocme
mpebyem UCnOIb308aAHUSA UHHOBAYUOHHBIX NOOX0008, KOMOpble GKAIOUAIOM UHMEIEKMYANbHbLE aN20PUINMbL
u 6ecnposoOHbvle peuleHus.

[epexox OT KIacCHYECKUX CHCTEM yrpaBiieHus K kuOep-pusmueckum cucremam (KDC) — ocHOBHOM
TpeHl aBToMaru3anuu mnociueanux S5 ner. OgauMm u3 BupoB KOC sBistoTcs: kubeprponu3BOJACTBEHHBIC
cuctemsl (KIIC), Teoperndeckoe onvcaHne KOTOPBIX MpuBeNeHO B padorax [1, 2]. lipoextuporanne KIIC
Mpe/roiaraeT, 4ro CUCTeMa aBTOMaTH3aluu Oyner padoTaTh MPAaKTUYECKH IOJIHOCTHLI0 aBTOHOMHO,
yCTpaHsisi HEOOXOAMMOCTh TPHUHSTHSA PEIIEHHH HE TOJBKO Ha YPOBHE HEMOCPEICTBEHHOIO YIPABICHUS
TEXHOJIOTHYECKUMHU yCTAaHOBKAMH, @ W Ha YPOBHE ITOCTAHOBKM 3a/ad IIPOM3BOJCTBA U aJalTalld K
BO3ZHHKAIONIUM TEXHOJOTHICCKUM CUTyanusiM. Cpenn MPOMBIIUICHHBIX TexHomornuecknx mpomueccon (TII)
nepexon k KIIC mpore Bcero peamusyercst sl TaKUX IMPOIECCOB, MOBEAEHHE KOTOPHIX MPAKTHYECKH
MTOJTHOCTBIO MTPEJICKAa3yeMO, a YIIPaBICHHE MOXKET ObITh CBEJICHO K JTOCTATOYHO IIPOCTHIM aITOPUTMAaM.

OgHuM U3 TaKMX MPOLIECCOB, aKTYaJbHBIX JISI DKOHOMUKN YKpauubl siBisercs TII mo3upoBanus
Oerona. CtpourenbHas OTPacib YKpPauHbl CTAOMIBHO PACTET, OJHAKO YPOBEHL aBTOMATH3alU e€ ocTaeTcs
Hu3kuM [3]. XoTd yka3zaHHBIA TPOIECC OMHCAH B JINTEPATYPE W YyiKE WMEIOTCS TOTOBBIC PEIICHUS II0
aBTOMATH3allMH, HAalpuMep [4], B IMEroIIeicst TnTepaType He pacCMOTpeHa 3ajjadya ero aBTOMAaTH3aIlii Ha
yposHe KIIC. B nanHnoii pabote craButcs 3anaua juig pazpadorku KIIC nporeccoM g03upoBanus OeToHa.

Cyl1ecTByIOT /iBa BH/Ia TEXHOJIOTHUECKUX cxeM /utsd paccvarpuBaemoro TII. OgHocTyneHuartas cxema
(puc. 1, a) xapakTepusyeTcs TeM, YTO COCTaBISIONINE MaTepuallbl OCTOHHONH CMeCH IOJHUMAIOTCS B
BepxHIOK Touky TII ouH pa3 u jamnblie mepeMeniaroTcsi BHU3 MO/ ISHCTBUEM COOCTBEHHOM CHIIBI TSDKECTH
o xoxy TIIL.

IIpu mByxctymenuaroit cxeme (puwc. 1, 0) TmOmbeM COCTABISIIOIINX MaTepHAIOB OETOHHOW CMeCH
MIPOUCXOANT JABAXK/IBI, TO €CTh COCTABIISIONINE OETOHHOI CMECH CHaJalla OITHUMAIOT B PacXOHbIe OyHKepa,
3aT€M OHHM OITyCKAIOTCSl CaMOTEKOM, MPOXOJsi 4epe3 COOCTBEHHBIC J03aTOphI, IOMAJal0T B OOLIYIO
MIPUEMHYIO BOPOHKY M CHOBA IMMOAHUMAIOTCS BBEPX JJIS 3arpy3KH B OETOHOCMECHTEIBHYIO YCTaHOBKY.
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1 - xoHBeliep cocTaBa HallOJHHUTENeH B pacXoaHbIe OyHKepa;

35 9 10 - noBopoTHas  HampaBusiomas I
pacmpenennTenbHas; 4 - pacxoxHele OyHkepa; S5 -
TpyGONpoBOX mojaun IeMeHTa; 6 - 103aTop LeMeHTa; 7 -
nosatop samosnHHTeneil; 8 - gosatrop Bomer; 11 -
Geronocmecutemi; 12 - paspaTounsii Oymkep; 13 - aBTO
GeroHOBO30B; 14 - aBTOmEMeHTOBO3; 15 - ckmIOBOIT

IIOABEMHHK
Pucynok 1 — CxeMbl KOMITOHOBKH OETOHOCMECHTENTFHBIX 3aBOJIOB M YCTaHOBOK [4]

C TOYKM 3peHust ya00CTBO pa3pabOTKK CUCTEMbI aBTOMATH3allMU B OOJIBIIMHCTBE CIIy4aeB yJI00HEH n
SKOHOMHYHEH UCIOJIB30BaTh OJJHOCTYIICHYATYIO cXeMy (cXxema mokaszaHa Ha skpane SCADA Ha puc.3).

OHUM W3 CYIIECTBEHHBIX (PaKTOPOB CHIDKCHHS CEOECTOMMOCTH Pa3pabOTKU M OOCITYKUBAHUS CHCTEM
aBTOMATHU3AIIMU SIBJIICTCSl CHIKEHUE CTOMMOCTH MOHTaXXHBIX pa0oT. B mocneanee necsaTuinerne CTOMMOCTh
MOHTAaXKHBbIX paGOT CHMIKACTCA 3a CUCT HUCIIOJIb30BaHHWA BMECTO MECIHBLIX IIPOBOAOB BUTOM Iaphbl. OILHaKO
CYNICCTBEHHBI TIOTCHIMAN JUIS YJACHICBICHHS — HCIOJB30BAHHE COBPEMEHHBIX IPOMBIIIIICHHBIX
OecipoBomHbIX ceTeil. CoBpeMeHHBIE ceTH Ha ©0aze mportokomoB ISA 100.11a wm WirelessHART
MO3BOJISIOT PEANM30BaTh 3AIUIICHHYI OCCIPOBOJHYIO CETh C HAJICKHOW Mepenadyeil aaHHbIX. JlaTyuku
MOTYT UCIIOJIb30BaTh JUIS Mepeljadyd aBTOHOMHBIC WCTOYHHKH IHTaHHS, a CHCTEMa JIHarHOCTHKH
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CBOEBPEMEHHO TpenynpekaaTh orneparopa 0 HEOOXOJMMOCTH 3aMeHbl OaTapen. BeposTHOCTH JOCTaBKH
CUTHaJIa B COBPEMEHHOH NPOMBIIUICHHON OECpoOBOTHON CETH COCTaBisieT OKojo 95% mnpu 1mare
JUCKPETHOCTH | ¢, YTO MOAXOOUT U1 PACCMOTPEHHOIO TEXHOJIOTMYECKOro IIpolecca. Y CHElIHbIe
pe3yibTaThl BHEAPEHUST OSCIIPOBOJHBIX CHUCTEM CBSI3M B CHCTEMax aBTOMAaTHU3allUM, ONHCaHHbIE B paboTax
[5-7], Taxke mMONTBEPKAAIOT IIEIECOOOPA3HOCTh HCIIOIB30BAaHMsI OCCIPOBOMHBIX COCIMHCHUN MpU
pa3paboTKe HOBBIX CHCTEM aBTOMATH3alMM TEXHOJOTMYECKHUX MPOLECCOB C HU3KOH CTENEHBIO OMacHOCTH.
Jns 3amad mpomeiieHHON aBToMatm3anui B KIIC onTuMansHO HCIIONB30BaTh CETH PEaTbHOTO BPEMEHH C
MOBBIIEHHON HaJeKHOCThI0. Cpead NpPOMBILIUIEHHBIX CEHCOPHBIX CETeH M0 KOJUYECTBY BHEPEHUH
muaupytot cetn WirelessHART oTdacTu, moTOMY 4TO Ha pBIHKE MPUCYTCTBYIOT CPEACTBA aBTOMATH3AINH CO
CTaH/JapTHBIM HHTEepdelicoM rocTyma K 3Toi cetu. Hampumep, i yCTaHOBKM OECIIPOBOAHOIO JaTYHMKA
YPOBHSI  CHIMyYMX KOMIIOHEHTOB BO3MOXKHO  HCIIOJIB30BaTh  pajapHbIi  ypoBHemep MIIY-P9,
peJHa3HaYeHHBIN 17151 OECKOHTAKTHOTO M3MEPEHHsI YPOBHS PAa3JIMUHBIX CHITyYUX Cpel B 1uanazone ot 0 110
15 metrpos. Ilpubop 00samaeT BHICOKOH TOYHOCTHIO W YHHUKAJILHOW TEXHOJOrHEeH OO0pabOTKH JIOMKHBIX
OTpa’kaeMbIX CUTHAJIOB. [lJIsi yCTPOWCTB, KOTOphIE HE OCHAIEHBI OECIPOBOIHBIM HHTEP(EHCOM, BO3MOKHO
ucnonb3oBaTh npeodpazoBarens HART, nanpumep mpeobOpazosarens Rosemount 775. On obecrieunBaet
0ecnpoBOJHYIO Mepenavyy AaHHBIX C MAaKCHMAJIbHO BBICOKOM HAJEKHOCTBIO M OOJIBLIMM KOJIHMYECTBOM
JIMaTHOCTHYECKUX JaHHBIX. 3aIUTa JAHHBIX MPOBOIUTCS MEPETOBBIMU ITPOMBIIIJIEHHBIMU METOaMHU.

Cucrema ympasnenus KIIC nomknaa coBetoBaTh TpeOoBaHMsIM YpoBHs 3 Moxaenu 5SC, 4To o3HayaerT,
YTO CHCTEMa aBTOMATH3allMM JOJDKHA MPHHHMAaTh PEIIEHUS aBTOMATHYECKHM Ha OCHOBAaHWUM CBOEH
BHYTPEHHEH MareMaTH4ecKoil MoJiesii. BHyTpeHHsIs MO/ielb MOXKET OBITh UCIIOJIL30BAHA JIJIsI OTIPEICIICHUSI
HEOOXOJIMMOTO COCTaBa CMECH JIJIsl JOCTIKEHHUSI KAYECTBEHHBIX MapaMeTPOB, a TAKXKe JUIs OEHKH BIUSHUH
BO3MYIIEHUH Ha Ka4eCTBO MTPOU3BOIUMOM MIPOAYKIIUH.

[IpotoTun uenoBexo-mamuHHOro MHTEpdeiica SCADA TIO3BOIMT 0Oleparopy OCYHIECTBIATh TPH
HEOOXOIUMOCTH BBOJI TAapaMeTPOB CHCTEMbI YIPaBICHHS, TPOBOJUTH KOHTPOIb COCTOSIHHS CHCTEMBI,
YIOPaBIsITH CUCTEMOM B aBTOMAaTHYECKOM W HaJaJ0YHOM peXMMax, a TakkKe I0JydaTb MHPOpPMaLui 00
omnOKax 1 HErojaaKax CUCTEMBI.

Ha pucynke 2 moka3zaH S5KpaH BO BpeMsi OTPaOOTKH dTalla YBIaKHEHUS! KOHEYHOT'O MPOYKTA.
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Pucynok 3 — DxpaH, Ha KOTOPOM MOKa3aHO YBJIAXHEHHUE KOHEUYHOT'O IPOAYKTY

Kpome wunrepdeiica oneparopa mis KIIC HeoOxoamma paspaboTka ygaleHHOTO HHTepdeiica ajs
MPUEMOB W KOPPEKIMU 3aKa30B, a TAKXKE JUIsl CBSI3U C BOJUTEIISIMU, YTO TO3BOJIMT aBTOMATHYECKU
aIalTHPOBATh CUCTEMY K COOSIM M U3MEHEHHUSIM OYepeld aBTOTPAHCIIOPTA, KOTOPhIE 3aHUMAIOTCS MTOTPY3KOH
U pasrpy3Koi.

B KIIC nporiecca no3upoBanus OSTOHA JO/DKHA OBITH IPEIyCMOTpEHa aJpecHas JOCTaBKa OCTOHHOM
CcMecH, MpeIHa3HAYCHHAs I JIOCTAaBKHM TOTOBOM CMecH Ha 1ocThl (OpMOBKM Ha 3aBojax. Cucrema
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aJPECHOM JOCTaBKU OETOHa peanu3yercsl cieayromuM obpazom: dopMupyercsi 6a3a 3asBKU C yKazaHHEM
MapKd U KOJUYeCTBAa OCTOHHOW cMecu. [IpoBOAMTCS MOHUTOPHHI IPOIECCA BBHIMOJHCHUS 3asBKU.
OrobpaxkaroTcs 3aka3bl HA MOHHTOpPE omepaTopa. ABTOMATHUYECKH OTIpPABISICTCs OCTOHHAS CMECh Ha
COOTBETCTBYIOIIUH MOCT (DOPMOBKH.

BreiBosbl. B nanbHelinieM MOXKET ObITh  IPEIJIONKEHA METOAOJIOTHS pa3pabOTKH  CUCTEMBI
aBTOMAaTH3alUs Mpoliecca J03upoBaHus OeToHa B cooTBeTcTBUU K TpeOoBanusM k KIIC. PazpaboranHas mo
TaKOH METOJIOJIOTHH CHCTEMa aBTOMATH3AI[MH ITO3BOJHT JOCTHYH CIEAYIOUINX PE3YIbTATOB: YBEIWUICHHE
MIPOU3BOAUTEIBLHOCTH 3a CYET BBICOKOM CKOPOCTH M OTCYTCTBHSI BPEMEHHOTO pa3pbiBa IENOYKM 3aKa3a-
W3TOTOBJICHUE-IOCTaBKa OCTOHA, YMEHBIICHHE YHCIa OOCITYKHBAOIIErO MEPCOHANA, & TaKXKe CHUKCHUE
BPEMEHM MOHTa)Xa W HaJaJKH CHCTEMBl aBTOMATH3AallMM 3a CYET HCIIOJNIb30BAaHUS  OECIpPOBOTHBIX
COEIMHECHUI.
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OCOBJIMBOCTI BUKOPUCTAHHSA PISHUX BUJIIB JOCTVYITY O TET'IB [IPOI'PAMOBAHUX
JIOTTYHUX KOHTPOJIEPIB SIEMENS
KOPOJIbOB M.C. (maxkorolev.dk@gmail.com)
Hanionansnwuii yniBepcuteT KopabneOyayBanHs iMeHi aaMipana Makaposa (Ykpaina)

Y pobomi npedcmasieno 3acobu supiwenns npodiemu 3 onmumizayicio pobomu ma 2100ani3ayicio
cucmem asgmomMamu3ayii Ha OCHOBI NPOSPAMOBAHUX TO2IUHUX KOHmMpoepie Siemens uLisaxom eubopy euoy
docmyny 0o meey. Pozensanymo nepesazu ma HeQOKU KOWCHOZO 68Uy OOCMYNY, A MAKOMC IX 0cOOIUBOCHI
NPAKMUYHO20 3ACMOCY8AHHA. B pe3ynomami npoeedeH020 00CNiOHCEeHHS 8CMAHOBIEHO, WO CUMBObHULL
docmyn € OLibUL 3aXUleHUM GI0 CHIOPOHHBLOZO GMPYUAHHA MA 3PYVUHUM Y BUKOPUCAHHI. AbOcomomHuuil
00Cmyn 00360718€ po3POOIAMU BEUKI NPOEKMU Y ePYNI YU CAMOCMIUHO, BUKOHABULU 11020 OeKOMNO3UYII HA
He8eNUK] 3pYUHI NPOEKMIL.

B ocranHi necsaTumiTTs HARNOMIMPEHIIMMA TMTPUCTPOSMH JIJIST aBTOMATH3AIlil CHCTEM € MPOrpaMoBaHi
noriyai koHTposepu (IJIK). 3 mormmpeHHsM AaHOrO Croco0y aBTOMATH3allii JICTBO BHPILIMIO CTapi
1podJieMu (HarpuKIia, 3MEHIIWIN radapuT 1ad aBTomaTu3allii), ajge 3’sBuincs HOBI. Hapasi ogHumu 3
HAUTOJIOBHINIKMX MTPOOJIEM P aBTOMATH3AIlll CUCTEM € ONTHUMI3allisl Ta ri100ali3ailis CUCTeM, 3a0e3eueHHS
3aXUCTy BiJl CTOPOHHBOTO BTpy4aHHs y poOory cucrtemu [1]. OmHuUM i3 TPOBITHUX BUPOOHHKIB Ta
HACTPOIOBaYiB TPOMHUCIIOBHX CHCTEM aBTOMAaTu3alil € KoHrimomepar Siemens, skuii BupooOmsie TIJIK 3
NOTPiIOHUMH Ta 3pyYHHMH HAJIAIITYBaHHIMHM JIOCTYITy A0 TeriB [2, 3], yoro He Oyj0 pO3MIISIHYTO Y poOoTax
[4, 5, 6]. CumBOIBHUE TOCTYIT TO3BOJISIE TIPHIIBHIIIKUTH PO3POOKY MPOrPaAMHOTO 3a0€3MeUeHHS, a TAKOK €
OiBII 3aXWIIEHUM BHJOM JIOCTYILy 4epe3 Te, [0 HOro HEMOXIIMBO 34YUTATH CTOPOHHIM MPUCTPOEM, SKIIO
Or0 HE TepeAdadeHo y TpPOeKTi. AOCOJMIOTHHI JOCTYI JO3BOJISIE TiI0Oai3yBaTH JaHi, Ta € MEHII
3axulIeHuM. B poOoTi po3riisaaroThest pisHOBUAM (A0COIFOTHUN Ta CUMBOJIBHUN ) IOCTYITY TETiB KOHTpOJepa
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