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Xapxkiscbko2o HAYIOHATLHO20 ABMOMODIILHO-00POAHCHLO20 YHIBEpCUMEemy

AHoTanisi. Y TEKCTI 00rOBOPIOETHCSA BaXJIMBICTh MIATOTOBKH KBali(h1IKOBAaHUX
oneparopiB I ac(hanbTOOETOHHUX 3aBOJIIB YEPE3 3pOCTAIOUNI MOMUT Ha ac(haabTo-
O0eToHHe NMOKpUTTS. Lle miakpecitoe noTpedy B MUMOOKMX 3HAHHSX 1 HABUUYKaX CEpell
orepaTopiB Aisl poOOTH 3 MEPEAOBUMU TEXHOJOTISIMH Ta OOJaJHAHHSIM, IO BHKO-
PUCTOBYETHCS Y BUPOOHUIITBI acanbToOEeTOHY, 3a0€3Meuyoun Ipu 1IbOMY SKICTh 1
e(hEeKTHUBHICTb.

KurouoBi cjoBa: achanbrobeToHHI 3aBOJM, KBali(ikallisi oneparopis, nepe-
JIOB1 TEXHOJIOT11, BAPOOHHUIITBO ac(habTOOETOHHUX CyMiIlIen

AKTyanpHICTh MIATOTOBKM KBaMi(iKOBAHUX OMNEpaTopiB achambToOETOHHUX
3aBOJIIB € YK€ BUCOKOIO B CydyacHOMY OyIIBHULTBI. [IonUT HA TOPOKHE TOKPUTTS 3
OETOHY MOCTIMHO 3pocTae, 1O MNOTpedye OUIBIIOI KITBKOCTI (haxiBIliB, 3IaTHUX
eKCIUTyaTyBaTH Ta OOCIYroBYBaTH CKJIQJHY TEXHIKY JJIsi BUPOOHUUTBA achaibTy.
Kpim Toro, BUKOpUCTaHHS MEPEIOBUX TEXHOJIOTIN Ta 00saHaHHs AJ1s1 BAPOOHUIITBA
acanbTOo0ETOHY MOTPeOy€e OUIbII TTUOOKUX 3HAHb Ta HaBUYOK 3 OOKY OmepaTopiB,
1100 3a0€3MeUnTH AKICTh TPOAYKIIi Ta €()EeKTUBHICTD MPOLIECY.

[TinroToBka omepaTopiB 10 poOIT HAa ac(albTOOETOHHHUX 3aBOJIaX MOBHHHA
BKJIFOYATH TEOPETUYHI OCHOBH KEpPYBaHHS MarepiajamMH, MEXaHIKy IPYHTIB Ta
OyIiBETbHUX KOHCTPYKIIIH, @ TAKOXK MPAKTHYHI HABUYKU KEPyBaHHS 00JIaJTHAHHSAM Ta
JarHOCTUKY HemnoJiafgok. KpiM Toro, onepaTopu moBuHHI OyTH MpoiH(OpPMOBaHi Mpo
OCTaHHI1 TEHJCHIII B rajy3i TEXHOJOTr1H BUPOOHUIITBA ac(aibTOOETOHY, €KOJIOT1UHI
HOPMH Ta CTaHAAPTU O€3MeKu Ipu poOOTi 3 oOnamHaHHAM. Takum 4uHOM, TIpode-
CiiiHa MJATrOTOBKA OMNEPATOPIB CHpPHUSE MIABUIICHHIO €(PEKTUBHOCTI BUPOOHUIITBA,
CKOPOYEHHIO BUTPAT Ta MIATPUMII SIKOCT1 KIHIIEBOTO MPOAYKTY, 110 MAa€ BUPIIIAIbHE
3HAYEHHS JIJIs1 30€pEeKEeHHSI MANPUEMCTB Y TOPOKHBO-0Y/I1BEJIbHIN ramy3i.
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B nanwmii ac y cBiTI iCHY€ KiJIbKa CY4aCHHUX TPEHAXKEPHHUX IIaTPopM Moje-
JIFOBaHHS TEXHOJOTIYHUX TPOIECIB, PO3POOJICHUX Ta MIATPUMYBAaHUX OCHOBHHMHU
CBITOBUMHU BUpOOHUKaMu KoMmm'torepHuX TpeHaxepiB (KT), Takumu sik ABB Simcon,
Inc., Honeywell Hi-Spec Solutions [1].

KT uu cumynsaropu 1ie iMIiTaTopu, KOMITIOTEPHI YU MEXaHI4YHI, SKi KepyIOTh
Oynb-sKuM TiporiecoM. ['Hydka apxiTekTypa mnepcoHaiabHux komm'toTepiB (I1K) mos-
BOJISIE BUPIIIUTH KOHDITypalliifHi npooieMu: y oOUHCIIOBaIbHIN MEPeXi CydacHUX
KT nerxko po3MmimiytoTbcs Kiibka poOOYMX MiCILlb ofepaTopa, poboua CTaHIis
IHCTpYKTOpa, iHkeHepa, TexHosora Tomo. CydacHi KT nerko 3'ennyroThes 3 pi3HUMU
po3noaubunMu  cuctemMamu ympasiiaasa (DCS), mporpamMoBaHUMHU JIOTiICTUIHUMH
kouTposiepamu (PLC), cuctemamu Bi3yamizallii JaHMX Ta CYMEPBI3OPHOTO YIPAB-
niaaa (SCADA) Ta inmumu 3acobamu. Pa3zoM 3 THM, MOJETIIYIOTHCS 1 MOYKJIHMBOCTI
3aCTOCYBAaHHS PI3HHUX CTaHAApTIB BiloOpakeHHA 1HQOpMAIIl Ta YIpaBIiHHS MpoIe-
coMm. 3HauHuil nocBif BukopucTaHHs KT y HaByanbHOMY Mpolleci HaKOMMYEHO Hi-
Menbkoro pipmoro Ammann. Ha puc. 1 mpeacrtaBieHuil HaBYaIbHUN LIEHTP omnepa-
TOpiB ac(asbTO3MINIyBaJbHUX YyCTaHOBOK (ipmMu Ammann. y ™. JlaHreranb
(IBeitapis) [2]. V BiTun3HsAHIN npaktuill HaBuaHHs y BH3, 3a BuHATKOM TpeHaxe-
piB JUIsl eHEPreTUKHU, J€ JIOCATHYTO SKICHUX TEXHIYHUX PIllIeHb, BIACYTHI PO3BUHEHI
TPEHaXEpHI IJIaTGOPMHU TEXHOJOTIYHHUX IPOIIECIB, IO MO3HAYAETHCA 1 Ha SKOCTI
caMUX MOJIeJeil, 1 Ha PIBHI BIATBOPEHHS oOmepaTopchbkoro intepdeiicy. Ciadko
MIPEICTABIICHO TAaKOX METOAWYHY CTOPOHY HaBuaHHs. lle xapakTepHo 1 mimg d9ac
HaBYaHHS 32 ABTOMOOUIHLHO-IOPOKHIMU ClieliaibHOCTIMU [ 1].

Puc. 1. HaBuanbHMii LieHTp onepaTopiB achaabTo3MIITyBaIbHUX YCTAHOBOK

Y 6Gepe3nt 2021p. XapkiBChbKHI HaI[lOHAIBHUM aBTOMOOLIHLHO-TOPOKHIN
yHiBepcuteT (XHAJLY), nmpuBaTHe akilioHEpHE TOBapUCTBO «KpeMeHUyIIbKUI 3aBOJ
nopoxknix mMamua» ([IpAT «Kpeamam») tTa TOB «HaykoBo-BupoOHUYE 00'€THaHHS
«Tpanccucrema» (TOB HBO «Tpanccuctemay) yKiIaaud JOTOBIp TMPO CTBOPEHHS
CHIJTBHOTO HAyKOBO-OCBITHBOTO IIEHTPY JOPOKHIX MAIIMH TP MEXaHIYHOMY
dakynpTeTi XHAJLY. Sk mokaszano 3HaiOMCTBO 3 y40OBMMHU MporpamaMu Kadeapu
OyIiBEIBHUX Ta JOPOKHIX MAIIWH Ta aBTOMATHU3allill Ta KOMITHOTEPHO-1HTETPOBAHUX
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TexHoJoriii mexaniuHoro ¢akynsrery XHAJLY, B yuboBOMy mporeci BiJACYyTHI
TpEHa)Kepy BUPOOHUIITBA JOPOKHBO-OY/IIBEIbHUX MaTepiamiB [1].

TOB HBO «TpanccucteMa» Hajalo KOMIUIEKTYIOUl Ta PO3POOMIIO KOHCT-
PYKIIII0 HABYAJBLHOTO TPEHAXEPa, 0 MAaKCUMAJIbHO IMITY€ TEXHOJOTIYHUH MpoIiec
BUpoOHUIITBa acanbrodeTonHux cymimeit (ABC) (puc.2) [1].
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Puc. 2. HaByansuuii Tpenaxep BupoOoHuirsa AbC

Ha mnepmomy etami po3poOKu KOHCTPYKIII HAaBYAIBLHOTO TpeHaxkepa Oyiio
BUPIIIEHO 3aBJaHHs mpeactaBieHHs BUNycky ABC Ha BiTUM3HSHUX acdaibTo
3MINIYBaJIbHUX yCTaHOBKax, BUpoOHUITBA [IpAT «Kpeamarin», 110 BUKOPUCTOBYIOTh
AK MIKPOIIPOLIECOPHY CHCTEMY YIpPaBIiHHSA, TaK 1 pPEJIEWHO-KOHTAaKTHY CHUCTEMY
VIOPABIIHHS, KA XapakTepHa Uil 0ararbox acanbTo 3MIITYBAIBHUX YCTAaHOBOK, IO
eKCIUTyaTyI0ThCs B YKpaiHi [1].

B ocHOBY TexHIYHOro 3aBJaHHS Ha PO3POOKY HaBYAILHOIO TpeHaxepa Oyio
MOKJIaJAeHO HaB4YanbHUI 1ociOHUK, po3pobaenuit IIpAT "Kpenmam" ta TOB HBO
"Tpanccuctema" - "OCHOBU ekcIuTyartalii ac(anbTo3MillyBaIbHUX yCTaHOBOK" [1].
Ieit HaBUaIbHMM TTOCIOHWK OYB CTBOPEHMI HA OCHOBI HAI[IOHAJILHOTO CTaHAApPTY [4].
3HauHuil ob6csr iHdopMaIllli y HaBYaJIbHOMY MOCIOHMKY MPUCBSIYCHUA MPAKTUYHUM
3HAHHSIM 3 anapaTHOTO OCHAIICHHS CyYacHHMX ac(albTO3MINIyBaIbHUX YCTaHOBOK,
MOPSIIKY 3alycKy Ta 3yNUHKWA OOJIaJHAHHS, iX TEXHIYHOTO OOCIyrOBYBaHHS Ta
peMoHTY. [lo1aTKoBO y HaBYaIbHOMY TTOCIOHHMKY BUKJIaJIEHO 1H(OPMAIlIIO 3 OXOPOHH
mpaii Ta 3axUCTy HaBKOJIMIIHBOTO cepepoBuina mifa 4yac BupoOHuirea ABC. Ha
puc.3. TPEACTaBICHO TEXHOJOTIYHy cxemy BupoOHuinrea ABC 3 nororumamwu
Oe3rneku 3 yuboBoro nocioHuka [1].

Ha npyromy erami po3poOKH HaBYaIBHOTO TpeHa)kepa 3p00JIeHO Y3TOHKEHHS
myJbTa KepyBaHHSA ac(aibTO3MIIIYBAIBHOI YCTAHOBKMA 3 TEXHOJOTIYHOIO CXEMOIO
BrupoOHUITBA ABC 13 BUKOPHCTAHHSM Cy4aCHUX TPEHAKEPHUX IIATPOPM MOJEINIO-
BaHHS TEXHOJIOTTYHUX MporeciB [1].
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Puc. 3. Texnomnoriuna cxema Bupoouunrsa ABC i3 nororunamu 6e3mneku [1]

JlonaTkoBO IS BI3yaJbHOTO MPEJCTABICHHS TEXHOJOTIYHOTO TMPOLecy
Bupoonuntea ABC TOB HIIO «Tpanccucrema» Hanano Bifieo, IO JIEMOHCTPYE
poboTy arperariB achanbTo3MiITyBajabHOI ycTaHOBKH y 3D [5, 1].

OpHUM 3 OCHOBHUX 3aBJIaHb ITiJT YaC MPOBEICHHS MPAKTHYHUX 3aHITH Y IMPO-
1ecl 0CBO€HHs TexHousorii BupooHunTBa ABC € imitauis Aiil oneparopa achaabTo-
3MINIYBaJIbHOI yCTaHOBKH. OmepaTop ac(aibTO3MINIyBaIbHOI YCTAHOBKH peai3ye
CKJIaJIHUM Ta OaratocTaJitHUi TEXHOJIOTTYHUHN MpoIec, 10 0a3yeThCA HA CTaHAapTaxX
BupoOHulTBa pizHux ABC [4, 5]. CniuibHO 3 1a00paHTOM, KWW 3M1MCHIOE TOTEepe/-
Hii miadip ckiany ABC, oneparop noBuHeH 3abe3nedyBaT Oe3nepediitHICTh npole-
Cy BUPOOHMIITBA, PO3YMITH 3B'SI30K SIKOCTI CYMIIIEH 3 SKICTIO BUXITHHUX MaTepialiB,
o o0ymoBitoe BUmyck skicHux ABC, MiHIMI3yBaTu BUTpATy MajuBa Ha iX BUPOO-
HUIITBO, CKOPOUYBATH HETaTHMBHUI BILJIMB HAa HABKOJIUIIHE CEPEIOBUIIE, 3a0e3mneuy-
BaTU O€3IeKy mpalli Ta MOJOBXKYBAaTU TEPMIH CIykOu yctarkyBaHHs. lle 3Ha4uHOMO
MIpPOIO JIOCATAETHCS MiJ Yac BUKOPHUCTAHHS Yy HABYAIBHOMY MPOIECI HaBYAIBHHUX
TpeHaxepis [1].

Ha ocHoBi ananizy Texaomnorii HMI, y maitOyTHbOMY, HalIpsSIMOK MOTO JIOCIIT-
KEHHsI, 1Ie POo3poOKa MoJiesll BUOOpPY MPOrpamMHOTO 3a0e3MedeHHs, JJii CTBOPEHHS

KOMH'IOTCpHO-H&B‘I&J’IBHO-MCTOI{I/I‘IHOFO KOMIUICKCY JIA HiI[FOTOBKI/I I[I/ICHeT‘leiB
ABY.
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TEJEI'PAM BOT IOMIYHHUK
IHOJOPOXYBAJIbHUKA

bamypa Muxaiino Bimaniiiosuu
Xapxiscokuil HAYIOHATLHUL ABMOMOOLILHO-00POXCHIU YHIsepcumem, XapkKis

Beryn

CydacHU#l CBIT XapaKTE€pPU3YEThCS CTPIMKUM PO3BUTKOM 1H(GOpMAIITHUX
TEXHOJIOT1H, SIKl 3HAYHO BIUIMBAIOTh HA PI3HI ACMEKTH HAIIOTO >KUTTS, BKIIOYAIOYH
KOMYHIKaIIil0, TOCTyN A0 iH(opMmalii Ta BUKOHAHHS PYTHHHUX 3aBAaHb. OJHIEIO 3
KJIFIOYOBUX TEHJACHIIA OCTAHHIX POKIB € 3pOCTaHHS MOMYJSAPHOCTI MECEHIKEPIB Ta
4aT-00TIB, SIKI HA/Ial0Th MOXJIMBICTH aBTOMATHU3yBaTH Oarato MpoIleciB Ta 3poOUTU
B3aEMO/IIF0 3 TEXHOJIOTISIMH OLIbIN 3pydHOIO Ta edekTuBHOIO. Telegram, sk oauH 3
MIPOBIAHUX MECEH/IKEPIB, MPOMOHYE PO3POOHUKAM TOTYKHUHM 1HTepdeiic mporpamy-
BaHHs AojaTkiB (API), 110 103BoJIsi€ CTBOPIOBATH 1HTEPAKTUBHHUX Ta (YHKIIOHAIb-
HUX OOTIB ISl BUPIIICHHSI IIUPOKOTO CIEKTPY 3a/ad.

AKTYaJIbHICTh TeMH

3 KOKHUM POKOM 30UTBIIYETHCS KUTBKICTD JIFOJIEH, K1 aKTUBHO TOJIOPOKYIOTh,
MPAITIOI0Th Y MDKHAPOIHUX KOMIAHISX a00 MPOCTO IIKABISATHCS CUTYAIIEI0 B 1HITUX
KpaiHax. ['mobani3aitisi, pO3BUTOK MIKHAPOJIHUX 3B'sI3KIB Ta 301JbIIIEHHS MOOUJIBHOCTI
HACEJICHHS] CTBOPIOIOTh HOB1 BUKJIMKH 1 MOTPEOU, CEpPel IKUX 0COOIMBE MICIIE 3aiiMae
JOCTYI 10 ONEPATUBHOI Ta JOCTOBIPHOI 1H(OpMaIlii.

[Tomopoxi, HEe3aIEXKHO BiJ] iX METH, BAMAraroTh PETEIbHOT MiAroTOBKU. OTHUM
3 HaWBaXXJIMBIIIKUX ACMEKTIB L€l MIATOTOBKK € OTPUMAaHHS aKTyaJlbHOI 1H(opmalii
PO MOTOy B MICI[l NPU3HAYEHHS.

BuacHo otpuMaHi 1aHi PO MOTOJIHI YMOBH J03BOJISIFOTH MaHIPIBHUKAM Kparie
MJIaHYBaTH CBOI i1, BHOMpATH BIAMOBITHUHN OJST, PO3YMITH MOYJIMBI MTOTOHI PU3H-
Ki Ta 3abe3nedyBatu cBiii KoMpopT Ta Oe3mexky. OKpiM 1bOro, akTyaiabHa 1H)OP-
Mallisi Tpo BATIOTHI KypCH € HE MEHII BaXXJIMBOIO. BoHa qomoMarae opieHTYBaTHUCS B
MICIIEBIMl €KOHOMIYHIN CUTYyaIlii, IPaBWIHHO PO3PaXOBYBAaTH CBOi BUTPATH, a TaKOX
3MIMCHIOBATH BHT1IHI OOMIHHI Omeparii.
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