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The object of this study is the aperture brightness of the image of
the object, which has a variety of typical shapes in the frames of the
series. It directly depends on the stability of the shooting conditions of
the objects under study. Thus, determining the exact aperture bright-
ness of an object in the frame becomes more difficult. For this purpose,
a method was devised for determining the aperture brightness of an
object using the typical shape of its image on a series of frames.

This method is based on the formation of a typical shape of a dig-
ital image of an object based on data from all frames of the series. The
typical shape makes it possible to take into account the peculiarities
of the formation of the image of the object on each frame of the series.
Based on this, a more accurate estimate of the initial approximation
of the parameters of all Gaussian images of the object is performed. In
addition, the adaptation of the method to the standard shape makes
it possible to perform a more accurate assessment of the aperture
brightness of the object in comparison with the analytically defined
profile. An estimate of the aperture brightness of the object was de-
rived using the least squares method. Due to minimization using the
Levenberg-Marquardt algorithm, the use of the method improved
identification with reference objects and reduced the number of false
positives. The study showed a decrease in the standard deviation of
frame identification errors by 5-7 times when using a typical shape
of a digital image.

The devised method for determining an object’s aperture bright-
ness using its image’s typical shape was tested in practice within the
framework of the CoLiTec project. It was implemented in the intra-
frame processing unit of the CoLiTecVS software for the automated
construction of brilliance curves of the studied variable stars. Owing
to the use of the CoLiTecVS software and the proposed computa-
tional method implemented in it, more than 700,000 measurements

of various objects under study were successfully processed and
identified.

Keywords: image processing, image typical shape, aperture
brightness, parameter estimation.
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The global demand for beauty products continues to grow due
to raised public awareness of applying cosmetics, with a 1.45 % to
3.34 % growth annually. Unfortunately, the COVID-19 outbreak
broke out globally in December 2019, affecting face-to-face busi-
nesses such as the beauty industry falling until —=7.11 % in 2020.
This study aims to analyze the impact of the COVID-19 outbreak
on Indonesia’s beauty industry and the shift in the beauty consumer
segment during the pandemic.

This study adopts the react-cope-adapt (RCA) framework to
construct the COVID-19 pandemic periodization in Indonesia.
The correlation analysis was used to investigate the impact of the
COVID-19 pandemic on the beauty industry. In addition, clustering
techniques were employed to identify hidden consumer segments
and product preferences throughout the COVID-19 outbreak.

The study shows that COVID-19 cases positively impact beauty
company’s sales during the reacting phase. A strong negative rela-
tionship between COVID-19 and company revenue was observed
in the coping phase. In the adapt phase, the negative impact of
COVID-19 on the company’s sales has decreased. Our finding also
confirms the shift in consumer buying behavior during the pandemic.
Consumers prefer to buy cosmetics products online than offline dur-
ing the reaction phase. In the coping phase, consumers slowly begin
to purchase in-store. Finally, consumers return to buying cosmetics
offline in the adapting phase, similar to before the pandemic. The
clustering results showed three hidden consumer segments: the loyal
consumer segment, the impulsive consumer segment, and the com-
pulsive consumer segment. In addition, during the pandemic, con-
sumers prefer to buy skincare products over make-up products since
government policies forced people to stay, work, and study at home.

Our study has theoretical and practical implications. Theo-
retically, our results support the usefulness of the RCA model and
clustering techniques in analyzing the change in consumer buying
behavior during a time of crisis, such COVID-19 pandemic. Practi-
cally, beauty industries can anticipate this shift by accelerating the
digital business transformation and focusing on the most preferred
product to sustain their business.

Keywords: COVID-19 pandemic, consumer behavior, product
preference, beauty industry, clustering technique.
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Software design uses the set of tools for building and analyzing
models which do not allow solving the complex problem of improv-
ing the quality of design solutions. This task includes not only the
synthesis of the software model with parallelism, the detection and
localization of errors for the correction of the model, but also the vi-
sual analysis of the model for the synthesis of new or corrected design
solutions. The study object is the building and analyzing processes of
software models with parallelism.

Techniques and a method‘s of synthesis and analysis of the
software model with parallelism are proposed, which are based on
the combined approach to simulation modelling of the systems with
parallelism. The analysis of the software model with parallelism
begins at the stage of creating and static analyzing component mod-
els. The proposed method provides dynamic analysis of component
models and partial model in the process of assembling the complete
software model.

Building of component models is carried out based on the
rules for building PN-models, PN-templates and the principle of
structural similarity, while their static properties are checked. The
dynamic analysis of the component models of software is carried
out using simulation modeling and the method of invariants. In
process of the model assembling, the complete model is gradually
formed by assembling it from the models of software components,
and its dynamic properties are analyzed. In this case, the convolu-
tion method, the method of invariants, and simulation modelling
are used.

Through in-depth dynamic analysis the presented method‘s pro-
vides an opportunity to check the static and dynamic properties of
the studied models, which ensures an increase in the quality of proj-
ect solutions at the software design stage. It can be used to reduce
the cost of software development, as well as to analyze the developed
software to improve the efficiency of support.

Keywords: software with parallelism, Petri nets, critical proper-
ties, synthesis of software model, dynamic analysis.
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Some archipelagic countries must have wide sea. This condition
means that there is transportation of goods and people problem.
Therefore, an effort has been made to explore renewable energy
especially solar energy. In this research, a BLDC (Brush Less Direct
Current) motor propeller is applied, and PID-N (Proportional, In-
tegral, and Derivative — Filter Coefficient) method for Catamaran
ship speed control. Where PID-N has additional filters such as P,
I, and D; however, the advanced performance of this control uses
RLS (Recursive Least Square) actuator modeling is the most sys-
tematical and flexible design. The experiment includes the speed re-
sponse of ships with payload and without payload, as well as changes
in speed settings. The results show that the ship’s speed control using
the PID-N has smooth and definite speed control. The PID-N design
is systematical, easy and quick for the control designer to change
the actuator or sensor performance, if there will be any actuator or
sensor replacement with different specifications, which is required in
commercial. As it is known, in commercial design, time and method
are crucial and has to be effective. The PID-N control method shows
its superiority. In detail, the Catamaran speed setting is incremented
from 0.4m/s to 0.6 m/s without payload, the average settling
time is 6 seconds with the average error speed 0.071 m/s in the set
speed 0.6 m/s. For setting speed increased by 0.4 m/s to 0.6 m/s with
payload, settling time gets longer, 7 to 13 seconds with the average
error speed 0.01 m/s in the set speed 0.06 m/s. It performs small
errors and fasts settling time. The ship model has experimented on
an artificial pond, it is related to the proportional small sea wave.
The research also shown the ratio of electric power consume toward
speed setting is in exponential formula.

Keywords: Catamaran ship, ship speed control, PID-N Control,
BLDC motor, propeller.
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The dairy industry must focus on sanitation and hygiene require-
ments to ensure product safety, control of detergents, tanks, pumps.
Compliance with these requirements will provide conditions for the
production of a high-quality dairy product, maintenance of techni-
cal and mechanical frequency at the enterprise, and prevention of the
reproduction of harmful bacteria. Under these conditions, the problem
of cleaning technical equipment from harmful residues on site is urgent.
The object of the study is the basic processes in the Cleaning-In-Place
system in the dairy industry. It is recommended to design a human-ma-
chine interface for on-site cleaning in the Siemens WinCC Flexible soft-
ware. It is worth noting that the proposed interface takes into account
the reduction of equipment downtime during the washing of techno-
logical equipment, a convenient user interface, and ease of maintenance.
The state of use of existing visualizations of on-site cleaning interfaces
that do not use simultaneous washing of two tanks with cleaning solu-
tions (alkaline and acid) and the state of controlled values in selected
washing lines were evaluated. Numerical evaluations of the results use
modern programming technology and high information productivity
of the user interface. A human-machine interface was designed with
the possibility of parallel cleaning of two tanks at different ends of the
workshop and the selection of recipes for different groups of tanks. This
interface displays emergency messages, the status of the washing process
of production lines and control based on data from sensors. The practical
use of the obtained scientific results is that the designed interface can
be used not only in the dairy industry but in any other food industry.

Keywords: human-machine interface, dairy industry, systems,
cleaning in place, WinCC Flexible.
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®OPMU I10TO 30BPAJKEHHS (c. 6-13)

C. B. Xuamos, B. €. Casanepuy, B. II. Baacenko, T. O. Tpynosa, B. O. IlIseayn, O. B. Ilocrynna, I. C. Tabakosa

O06'eKTOM JIOCIIIKEHHSI € arlepTypHa SCKpaBicTh 300pakenHs 00'eKTa, 110 Mae pisHOMaHiTHY TUIIOBY (hopMy Ha Kajapax cepii. Bona sanexurhb
Bi/I cTabiIbHOCTI YMOB 3HOMKM JIOCTI/DKYBaHNX 00'€KTiB. TAKMM YHHOM, BUBHAYCHHST TOYHOI allePTYPHOI SICKPABOCTI 06'€KTa Ha Kajipi cTae GiirbIi
ckpyTHUM. [[J1s1 11b0TO 6YJI0 PO3POOJIEHO METOJl BU3HAYEHHS AllEPTYPHOI SICKPABOCTI 06'€KTA 3 BUKOPHCTAHHSIM THIIOBOI (hopMIU 300paskeHHsT Ha
cepii KafpiB.

Jlanwii mMeToj1 3acHoBaHUiT Ha GopmyBaHHi THIIOBOI (opMu 1(POBOro 306paskeHHs 00'eéKTa Ha OCHOBI JaHKMX 3 yCiX KajpiB cepil.
Tunosa GopMa 103BOJISAE BpaxyBaTh 0COOMMBOCTI (HOPMYBaHHS CaMOTO 300paskeHHs 00'€KTa Ha KOKHOMY Ka/pi cepii. Basyrouncs Ha 1pomy,
BUKOHYETBCsI Oi/IbIII TOYHA OIIHKA MOYaTKOBOIO HAOJIMKEHHS MapaMeTpiB ycix rayccian sobpaxkenHs 06'ekra. Tako aganrariss MeTOLY
came i TUIOBY (GOPMY JI03BOJISIE BUKOHATH OLJIbIN TOUHY OIIHKY al€PTyPHOI SICKPABOCTI 00'€KTY y TOPIBHAHHI 3 aHATITMYHO 3a/aHUIM
npodinem. Orinka anepTypHoi sickpaBocTi 06'ekTa Oysa OTprMaHa 3a JA0MOMOTOI0 METOLY HalMEHIMX KBaJpaTiB. 3aBAsku MiHiMizallii 3a
goromoroio aaroputmy Jlesenbepra-MapKBapiTa, BAKOPHCTAHHS METO/LY HOKPAIINIIO OTOTOKHEHHS 3 OIOPHUMHU 00'€KTaMI Ta CKOPOTHIIO
KIJIBKICTD TIOMUJIKOBUX BUSIBJIEHD. /lOCTiZZKeHHS TIOKa3aI0 3MeHIIeHHS CepeIHbOKBA/[PATHYHOTO BiIXIJICHHS HOMIJIOK OTOTOKHEHHS KaZIpiB
y 5-7 pasiB npu BUKOPHUCTaHHI TUTIOBOT (hopMu 1[1(DPOBOTrO 300PaKEHHSL.

Po3pobiieHnii MeTo/I BUBHAYEHHST allepPTYPHOT SICKPaBOCTI 00'€KTY 3 BUKOPUCTAHHSAM THUIIOBOT (hopMH HOTO 300paskeH s OYB alipodoBaHuii
Ha mpaktuii B pamkax mpoekty CoLiTec. Bin 6yB BupoBa/skeHuil B 6JI0I BHYTPINIHBOKAAPOBOI 0GPOOKU MPOrPAMHOTO 3abe3NeYeHHs
CoLiTecVS st aBTOMaTH30BaHOTO aBTOMATH30BaHOI TTOOYI0BM KPUBUX OJIMCKY JOCJIUKYBAHUX 3MIHHUX 3iPOK. 3aBASKU BUKOPHCTAHHIO
nporpamuoro 3abesnederns CoLiTecVS ta BIPOBAIKEHOTO B HHOTO 3AIPOIIOHOBAHOTO OOUKCIIOBAIBHOTO METOLY OYJIO YCIIIITHO 06PO6IEHO
Ta ototoxueno mona 700 000 BuMipioBaHb pisHUX 06'€KTIB, 110 JOCIILKYIOTHCSI.

Kimouosi cinoBa: 06po6ka 306paskeHHs1, Tumosa Ghopma 300paskeHHs1, allepTyPHA SICKPABICTbh, OIliHKA MapaMeTpiB.
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3ACTOCYBAHHS METOJIY KJIACTEPUBAILII JIJISI AHAJII3Y KYHIBEJIbHOI MOBEAIHKY CHOKUBAYIB ITI
YAC HAHJIEMIi COVID-19: HA IIPUKJIAJI IHJYCTPIi KPACH (c. 14-25)

Beny Maulana Achsan, Achmad Nizar Hidayanto

ITonuT Ha KOCMETHYHi 3acO0M y CBITI NMPOJOBKYE 3POCTATH 3aBAAKM IiABHUINEHHIO 00I3HAHOCTI IPOMAJCHKOCTI MPO 3aCTOCYBAHHS
KOCMETUKH, MopiuHo 30iabiryiouncs Ha 1,45-3,34 %. Aue, y rpyani 2019 poky y Becbomy cBiTi craBest criamax COVID-19, TopKHYBIIHCH TAKUX
cdep Gisnecy Biu-Ha-BiY, SIK IHAYCTPist Kpacu, MaMiHH sikoi cranoBmao —7,11 % y 2020 porti. MeToio aHOTO TOCTI/KEHHS € aHali3 BIJIUBY
crastaxy COVID-19 na ingycrpito kpacu Ingonesii Ta 3MiHM Y CHOKHBYOMY CErMEHTI KOCMETHKH T1ijl 4ac MaHeMil.

Jlnst nobymosu nepiogmsanii mangemii COVID-19 B Tugonesii y AocsmizkeHHI BUKOPUCTOBYETHCS CXEMa pearyBaHHsI-TIOM0JaHHsI-
ananraitii (RCA). [lnst susuenns BBy nanzemii COVID-19 Ha iHaycTpito kpacu OyB BUKOpUCTaHuil Kopensiiiiauii anamis. Kpim Toro,
JUIST BUSIBJICHHST TIPUXOBAHUX CIIOJKMBYMX CETMEHTIB i TOBapHUX yrmogobaHb mpoTsrom ycboro criasaxy COVID-19 Gysu BuKopucTani MeToam
KJlacTepu3alii.

JlocmiikeHHS TIOKA3Ye, 110 Ha eTarti pearyBanus Bunagku 3apakerns COVID-19 mo3utnBHO BIVIMBAIOTH Ha TIPO/IAsKI KOCMETHYHIX KOMIIAHIH.
Ha erarni noosans crioctepiraBest cCujibHUE HeraTuBHMi B3aeMo3s'si30k Mizk COVID-19 Ta noxozamu kommawniii. Ha erari azanrarii HeraTUBHUI
BB COVID-19 na mpozaski kommaHiii 3MeHITBCSL. [IpoBezieHi criocTepeskenHs TaKOXK MATBEPPKYE 3MiHY KYIiBETbHOI TOBEIIHKH CTIOKIBAYIB
iy yac nanzemii. Ha erami pearyBanus criokuBaui BBAKAIOTh 32 Kpallle KyImyBaTh KOCMETUYHI TOBApU OHJIAlTH, a He oduiaitn. Ha erari noponanus
CTOKMBAYi MOCTYIOBO TOYMHAIOTH 3/[IICHIOBATH TIOKYIIKM B MarasiHi. 3peIITolo, Ha eTamli afanTailii CIOKUBadi MOBEPTAIOTHCS /10 TMOKYIIKN
KocMetuky oddiaii, sk i 10 nanaemii. Pesyssratn kiactepusaiiii BUSIBUIIN TPU TIPUXOBAHI CIIOKUBYI CETMEHTH: JIOSLILHUN CIIOXKUBYMI CETMEHT,
IMITYTbCUBHUH CIIOKUBYME CETMEHT Ta KOMITYTbCUBHUI CIIOKUBYMIT cerMeHT. Kpim Toro, 111 yac manzemii coskiBayi BBasKaloTh 3a Kpailie KyIyBaTi
3aco0U 10 JIOTJISILY 32 IIKIPOo, a He KOCMETUKY, OCKLIBKI JIepsKaBHA MOJITHKA 3MYIIIY€E JIO/Ieil 3aIIIaTHCS, TPAIIOBATH Ta HABYATUCS BIOMA.

TeopeTnyHO OTPUMaHi pe3yJIBTATH MiATBEPKYIOTh KOpucHicTh Mozesti RCA ta MeTo/iB KacTepusaitii Ipu aHamisi 3MiH y KyIiBeJabHiil
MOBEIIHIN CHOKUBAYIB T1i/ yac Kpuau, Takoi sk mangemis COVID-19. Ha npaxruui mignpueMmcrsa iHaycTpii Kpacu MOKYTb nepeadadnTu
i 3MiHM, TpUCKOpouK MPoBY TpaHchopMallito Oi3HECY Ta 30CEPEANBIINCH HAa HAUGIIBIT GaKAaHOMY TIPOYKTI U1 IATPUMKH Oi3HECY.

Kimouosi caosa: nangemis COVID-19, criosknBua moBeinka, ToBapHi yogoOaHHst, iHIyCTPist Kpach, METO/ KJlacTepusaltii.
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NIJIBUIEHHS E@EKTUBHOCTI IMHAMIYHOTO AHAJII3Y KOMBIHOBAHOI IMITAIIITHOI MOJIEJII
ITPOTPAMHOTIO 3ABE3IIEYEHHS 3 IIAPAJIEJII3BMOM (c. 26-34)

0. 0. Cynpyuenxko, B. O. Ouumenko, IO. €. I'peGenoBuy

ITpu npoextyBanti mporpamuoro 3abesnedyenns (I13) BukoprcTOBY€ETHCsT HAbIp 3ac00iB /UIst TTOOYIOBU Ta aHAJI3y MOJEJEH, Mo He
JIO3BOJISIE BUPINIMTA KOMIUIEKCHO 33Ja4y INIBUIIEHHS SIKOCTI MPOEKTHUX pimeHb. [l 3amava BkiIoYae Ha Tiabku cuHTed Momeni [13




3 IapasiesliaMOM, BHSIBJICHHS Ta JIOKaJi3allilo MOMUJIOK /I KOPeKIil Mojesi, ajne i BidyalbHHUI aHasi3 MOJENI UIs1 CHUHTE3y HOBUX 4K
KOPEroBaHux MpoeKTHUX piterb. O6’€KTOM AOCTIKEHHST € TIpollecu MoOYI0BY Ta aHasisy Mojeseil 113 3 mapasenizMoM.

ITponoHyThCsT cocoOu Ta METOAMKA /ISl CUHTe3y Ta aHamisy mozesi 113 3 mapasesniaMoMm, siki 6a3yoThest Ha KOMOIHOBAHOMY IiAXO/I
110 IMITAIiITHOTO MOJIEJTIOBAHHS CUCTEM 3 MapasiestisMoM. AHasti3 Mozesi 113 3 mapasierisMoM MOYNHAETHCS Ha €Talli CTBOPEHHS Ta CTATHYHOTO
aHasi3y Mojesiell KOMIIOHEHTIB. Y IIPOIIOHOBaHill MeTouIl nepeabaueHo TPOBEACHHS AUHAMIYHOTO aHasli3y Mojesiell KOMIIOHEHTIB Ta
YacTKOBOI MOJIeJIi y mporieci 36ipku tiicHol momeri I13.

TlobynoBa Mojeell KOMIIOHEHTIB POBOAUTHCS Ha OCHOBI mpaBui 1100ynosu PN-mogeseii, PN-narepHiB Ta NPUHIUILY CTPYKTYPHOI
MofiGHOCTI, MPU TLOMY TIEPEBIPAIOTBCS 1X CTaTH4HI BiacTUBOCTI. nHamiunwil ananiz Mopeseir komnownentis 13 smilicHIOETBCS 3
BUKOPHCTAHHSIM IMITAI[iiiHOr0 MOJe/NIoBaHHsA Ta MeTojy iHBapianTis. IIpu 36ipii mocTynoBo (HOpPMYETHCS IMIIICHA MOJAEAb HLIAXOM Ii
cKIaannd 3 Moziesieii kommonenTis [13, mpoBoanThes anamis ii AMHaMiYHUX BiaacTHBOCTei. IIpn 1boMy BUKOPHCTOBYIOTBCS METO 3TOPTKH,
MeTO/l iHBapiaHTIB Ta iMiTalliiiHe MO/le/IIOBaHHS.

TIpencraBieHa MeTOAVKA 3aBASKN IOTIHONEHOMY IHHAMIYHOMY aHadi3y Haja€ MOKJIMBICTD TEPEBIPUTH CTATHYHI Ta AMHAMIYHI
BJIACTUBOCTI JOCHIKYBaHUX MOJeJei, 1m0 3a0e3ledye MiABUINEHHS SKOCTI MPOEKTHUX pilleHb Ha erari npoekrtysanus I113. Bona moxke
3aCTOCOBYBATHCh /ISt SHU/KEHHST BUTPAT Ha po3poOKy I13, a Takoxk npu aHaisi pozpobsenoro 113 ais miaBuineHns eeKTUBHOCTI CyIPOBOTY.

Kmouogi cioBa: cuctemu 3 mapaseniamom, Mepesxi Ilerpi, kpurtnuni BiactuBocti, cuuted Mozesi [13, nunamivnuii anasis.
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IAEHTUDIKAIIA MIPOAYKTUBHOCTI PID-N METOAY AJ4 KEPYBAHHSA HIBUJKICTIO MOTOPHOI'O
I'BUHTA BLDC HA MO/JIEJII KATAMAPAHIB (c. 35-43)

Budhy Setiawan, Mohammad Kamil Firdaus, Sapto Wibowo, Ian Agafta, Fikri Zain

Jlesiki kpaiHU-apXinesard MOBMHHI MaTh mmpoke Mope. Ll ymMoBa o3Havae, 1o icHye mpobseMa TPaHCIOPTYBAHHS BAHTaKIB 1 Joei.
Tomy 6yJ10 3pobJIeHO 3yCUJLIA JULS BUBUEHHS BiJTHOBJIIOBAHOI eHeprii, 0COOJNBO COHAUHOL. Y L[bOMY JIOCJIJI’KEHHI 3aCTOCOBAHO T'BUHT
muryna BLDC (Brush Less Direct Current) i metog PID-N (Proportional, Integral, and Derivative — Filter Coefficient) mist konTposio
LIBUJIKOCTI cy/tHa-kaTtamapana, jie PID-N mae nonatkosi dinsrpu, taxi sk P, I ta D. [Ipore BrockoHasena npo/lyKTUBHICTD 11bOTO KEPYBaHHS
BUKOPHCTOBYE MOJIeoBatHst mpuBoay RLS (pekypcuBHMii MeTO HAMEHIMX KBA/JPATiB), SIKUH € HAHOIIbII CHCTEMATUYHUM 1 THYYKUM
ausaiiioM. EkcriepuMenT BKJIIOYA€ MIBUAKICHY Peakilito KopabJiiB 3 KOPUCHUM BaHTa)keM i 6e3 HbOTO, a TaKOK 3MiHY MapaMeTpiB IIBUAKOCTI.
PegynpraTti TOKa3yIioTs, 10 KepyBaHHsI MIBU/KICTIO cy/aHa 3a gornomoroio PID-N mae muraBne Ta 9iTke kepyBanus mBuakicTio. Koncerpyxiris
PID-N € cucreMaTuqHOI0, JIETKOIO Ta IMIBHUIKOW Uil PO3POOHIKA KepyBaHHsl, 06 3MIHUTH POOOUi XapaKTePUCTHKU TIPUBOAY abo JaTunKa,
Ko Oyze 3aMina Oy/Ib-sIKOTO IPHBOY a00 AATYMKA 3 {HITNMIE CrieliiKaIisiMi, 10 BUMAracTbcsi B KOMEPIIHHIX [iIsx. STk M 3HAEMO, y
KOMEPIIHHOMY AM3aiiHi yac i MeTojl MaloTh BUPIlIaJbHe 3HAYeHHsT Ta HOBUHHI OyTi edexTusruMu. Metos ynpasainnsg PID-N nokasye ¢cBoio
niepesary. JlokyaiHiie, HaTaTyBaHHs IIBUAKOCTI KaTamapana 30ibieHo 3 0,4 M/c 110 0,6 M/c 63 KOPUCHOTO HABAHTAKEHHSI, CEPEHIN Yac
BCTAHOBJIEHHS CTAHOBUTDH 6 CEKYH/I i3 cepenboio moxubkoio msuakocti 0,071 M/c npu Beranossieniil msuakocti 0,6 M/c. st BCTaHOBJIEHHS
mBuAKOCTI, 36ibienoi va 0,4 M/c 10 0,6 M/C 3 KOPUCHUM HABAHTAXKEHHSIM, YaC BCTAHOBJIECHHSI CTAE JOBIINM, Bijt 7 10 13 cexyH1 i3 cepeiHbpoio
mBuaKicTio moxubku 0,01 M/c nipu 3amaniii msuakocti 0,06 M/c. Bin BUKOHY€ HeBeJIMKI HOMUJIKK Ta IPUCKOPIOE Yac BCTaHOBJEHHS. Moesnb
Kopabusisi GyJia TIPOEKCIEPUMEHTOBAHA HA IITYYHill BOZOIMI, BOHA MOB's3aHA 3 TPOMOPIINHOK MAJIO MOPCHKOK XBHJIEK. JlOCTiKeHHS
TAKOXK 1TOKA3aJI0, 110 Bi[HOIIEHHS CIIOKIUBAHOI eJIeKTPOeHePrii 10 HaJalITyBaHHs IIBI/IKOCTI BU3HAYAETHCS €KCIOHEHIaIbHOI0 (hOPMYJIOI0.

KmouoBi cioBa: cy/iHo-kataMapaH, KepyBaHHs mBukictio cyina, PID-N kontposs, gsuryn BLDC, nponesep.
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PO3POBJIEHHS JIIOIMHO-MAIIUHHOIO IHTEP®ENCY CUCTEMHU OUMIIEHH HA MICIII /1711 MOJIOYHOT
ITPOMUCJIOBOCTI (c. 44-51)

0. L. Beuxeii, JI. O. IlItaep, P. B. Craciok, O. 0. Mip3oeBa

MosiouHa MPOMUCTIOBICTh MOBMHHA 30CEPeIKyBaTHCh Ha BUMOrax camitapii Ta ririenu mias sabGesnedentst 0e3MeYHOCTI MPOAYKILL,
KOHTPOJIIO 32 MHUIOYUMH PEYOBHHAMM, pe3epByapiB, HacociB. JIOTpMMaHHs AaHUX BUMOT 3a0€31€YUTh YMOBU JUIsl BUILYCKY SIKICHOTO
MOJIOUHOTO [IPOJLYKTY, [iATPUMAHHSI TEXHIYHOT Ta MEXAHIYHOT YACTOTH HA MIMPUEMCTBI Ta HEJOMYIIEHHS PO3MHOKEHHST IIKIVIMBUX GaKTePiil.
V 11X yMOBax akTyalbHOIO € PobJeMa OUUIIEHHS TeXHIYHOro 00IaiHaH s Bijl IIKIAJINBUX 3aUIIKIB Ha Micii. O6'€KTOM A0CIIKEH S €
OCHOBHI Tporiec poboTH CUCTEMU OYMINEHHS Ha Micii B Mosiouniil pomucaosocti (Cleaning In Place). PekomengoBano pospobeHtst
JIOIMTHO-MAIIMHHOTO iHTepdeiicy ounmenHs Ha Micii y mporpaMuomy npoaykti ¢ipmu Siemens WinCC Flexible. Bapro 3asnauunrtu, mo y
3alPOMOHOBaHOMY iHTep(deiici BpaXOBaHO 3MEHIIEHHsI Yacy IPOCTOI0 OGJIA[HAHHS T/l YaC MUTTSI TEXHOJOTIYHOrO OOJIA[HAHHS, 3DYIHUIT
KOpHCTYBaIbKuil inTepdeiic, mpocrora B 06cyroByBatui. OiHEHO cTaH BUKOPUCTAHHS iICHYIOUNX Bidyasisaiiil intepdeiiciB ounieHns Ha
MicIli, SIKi He BUKOPHCTOBYIOTh OJHOYACHO IIPOMEBKY /IBOX pPe3epByapiB MUIOYMMHU PO3YMHAMH (JIYTY Ta KHUCJIOTH), CTaH KOHTPOJbOBAHUX
BesuuH y BUOpaHiil JiHill npoMusky. YucenbHi OMIHKA OTPUMAHKX PE3YJBTATIB 3aCTOCOBYIOTh CyYacHy TEXHOJIOTIIO MPOTPAMyBaHHS Ta
BUCOKY iH(bOpMaIiiiHy TPOAYKTUBHICTD iHTEpdeiicy At KopucTyBada. Po3pobsieHo JoAnHO-MAIMHHI iHTepdeic 3 MOKIMBICTIO MUTTSI
MapasesabHO JBOX PE3ePByapiB y PisHUX KiHIMAX 1eXy i BUOOPI PelenTiB Ayist pisHUX TPy pesepsyapis. lauuii intepdeiic smilicHioe BUBiL
aBapiifHUX MOBIZIOMJIEHD, CTAH MPOIIECY MUTTSI BIPOOHIYNX JIiHiiT Ta KOHTPOJIb 32 TAHUMH 3 faBadiB. [I[pakTidHe BUKOPUCTAHHS OTPUMAHIX
HAYKOBHX Pe3YJIBTATIB I10JIATa€ Y TOMY, 1[0 CIIPOEKTOBAHUIT iHTepdeiic MOKHA BUKOPUCTOBYBATH HE TIJIbKU Y MOJIOYHIIl IIPOMUCJIOBOCTI, a Y
Oyb-sKii iHITI XapyoBiii Tamysi.

KuiouoBi caioBa: siouHo-MammaHuii inrepdeiic, Mo04Ha IPOMUCIOBICTD, cucTeMu, Muiika Ha miciti, WinCC Flexible.



