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A method has been proposed to predict the expected departure
time for a cargo dispatch at the marshaling yard in a railroad system
without complying with a freight trains departure schedule. The impact
of various factors on the time over which a wagon dispatch stays within
a marshaling system has been studied using a correlation analysis. The
macro parameters of a transportation process that affect most the time
over which a wagon dispatch stays within a marshaling system have
been determined. To improve the input data informativeness, it has
been proposed to use a data partitioning method that makes it possible
to properly take into consideration the impact of different factors on
the duration of downtime of dispatches at a station. A method has been
developed to forecast the expected cargo dispatch time at a marshaling
yard, which is based on the random forest machine learning method; the
prediction accuracy has been tested. A mathematical forecasting model
is represented in the form of solving the problem of multiclassification
employing the processing of data with a large number of attributes and
classes. A classification method with a trainer has been used. The ran-
dom forest optimization was performed by selecting hyperparameters
for the mathematical prediction model based on a random search. The
undertaken experimental study involved data on the operation of an
out-of-class marshaling yard in the railroad network of Ukraine. The
forecasting accuracy of classification for dispatching from the wagon
flow “transit without processing” is 86 % of the correct answers; for dis-
patching from the wagon flow “transit with processing” is 54 %.

The approach applied to predict the expected time of a cargo
dispatch makes it possible to considerably improve the accuracy of
obtained forecasts taking into consideration the actual operational
situation at a marshaling yard. That would provide for a reasonable
approach to the development of an automated system to predict the
duration of operations involving cargo dispatches in a railroad system.

Keywords: railroad, marshaling yard, cargo dispatch, expected
departure time, machine learning.
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The paper outlines an approach to the management of dry fruit
supply chains (DSC) using expert systems (ES), which implies modern-
ization of the concept of supply chain management by complementing
it with knowledge-oriented tools of decision-making support. It was
shown that the technologies of ES development existing in engineering
are not effective in organizing a unified information space within the
DSC. In the framework of this approach, we considered the methodical
approach to decomposition of the general problem of business processes
management in the DSC into a series of interconnected functional sub-
problems and the procedure of synthesis of a typical decision-making
support unit (DMSU) by the DSC participants in the form of ES. The
essence of the approach is to represent the DSC management process
as a multi-layered hierarchical structure of problems, which can be
implemented by a totality of interconnected typical DMSU by cor-
respondent DSC participants. At the same time, a specialized ES shell
was developed for each type of DMSU. Application of the approach
under discussion will in practice ensure the homogeneity of the general
information space of the DSC due to: clear positioning of each DMSU
in the general management structure; widespread use of typical solu-
tions in the synthesis of information support tools for DSC participants.
The effectiveness of the described approach is shown using the example
of implementation of the ES shell for the problem of choosing a ratio-
nal route of delivery of dried fruit batches from foreign suppliers to
wholesalers in Ukraine. The results of the study can be used by logistics
companies in the formation of a rational route for the delivery of a batch
of goods for various purposes from foreign suppliers to a focus company.

Keywords: supply chain management, decision making support,
expert system, rational delivery route, fuzzy logic, dried fruit supply.
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This paper deals with intermodal operations optimization meth-
ods to be implemented by the Block Train Operator upon cargo flows
asymmetries at the hinterland. The algorithm of containerized cargo
flows analysis and mathematical model were developed based on the
relevant intermodal operation system.

Inland leg of inbound containers from seaport to customer door
arranged by truck is dominating within the emerging markets envi-
ronment. Also imbalance in in- and outbound container flows as far
as volumes, container size and payload is the case for largest inland
destinations. Hence, the issue of rail-road transport prioritization
and operational manageability is becoming of utmost importance.
Centralizing those operations under a holistic service company —
block train operator has been proven feasible.

Last mile deliveries prioritization approach is offered to achieve
the highest number of inbound containers processing with their further
utilization for outbound export shipments. Mathematical modeling
was conducted for distinct sets of operational scenarios that might take
place. The scenario that allows the block train operator to achieve the
highest revenue numbers and emptied inbound containers utilization
for exports was selected. The number of truck heads, chassis and truck
driver mitigation has become a secondary objective. The optimal sce-
nario selected helps to reduce the overheads risk at the time of weekly
cargo volumes fluctuations.

The optimization approach represented can be applied to intermod-
al operations within markets where volume imbalance is rather possible.

Keywords: intermodal transportations, block train operator,
block train, cargo flows imbalance, agile management, service level.
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This article deals with solving topical issues of improving traffic
effectiveness in major cities. The main traffic problem in major cities is
a decrease in the throughput capacity of a street-road network and an
increase in unpredictable travel time. The conducted study determined
that the main reason for a decrease in the throughput capacity of a
street-road network is the existence of traffic congestion modes and the
formation of a “shock wave” with its spreading toward the oncoming
traffic flow. To solve this problem, the dynamics of a change of param-
eters of a transport flow based on detection of the feature of the forma-
tion of a “shock wave” in a dense flow was simulated in the research. The
analytical dependence on the rate of a density change under compli-
cated traffic conditions on road sections makes it possible to determine
the place of the “shock wave” formation to prevent its occurrence. The
most common methods only affect the elimination of traffic congestions,
which increases transport delays. To eliminate the congestion state on
the open line of a street network, it was proposed to introduce dynamic
traffic control. The feasibility of the above type of control is proved
by simulating the impact of a change in the speed of traffic flow on its
intensity. Theoretical models of traffic dynamics were developed for the
street-road network section of the length of 1,500 m. The results of the
simulating experiment on the urban open line that is 380 m long proved
the adequacy of the model. The obtained results prove the possibil-
ity of decreasing intensity on the approach to congestion by reducing
the speed of motion. This method of traffic control affects the end of a
“shock wave”, rather than its front to prevent congestion. The research
results affect an increase in network throughput.

Keywords: traffic, throughput capacity, density change rate,
shock wave, dynamic control.
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Modern highly technological production puts forward new
requirements and approaches to the implementation of the Indus-
try 4.0 concept. To achieve this, it is necessary to develop a cyber-
physical production system that would make it possible to fully take
into consideration all the factors of the actual production system. All
solutions must pursue the global goal of making the best use of pro-
duction time and resources, as well as meet the “Lean Production”
concept. Existing ISO-95, 5C, and 8C cyber-physical production
systems (CPPS) reference architectures cannot provide clearly ex-
pressed systematization and detailing. Such systems are a set of gen-
eral recommendations that show the interaction processes among the
physical and cyber-components of CPPS. This paper reports a new
approach to the systemic representation of the processes for manag-
ing the development of complex cyber-physical production systems
in the face of today’s threats. We have suggested a systemic repre-
sentation of automating the process of managing the development of
complex CPPS. Modern threats to the cyber-physical and informa-
tion and communication systems (ICS) have been considered, which
underlie CPPS. An architectural-logical model, as well as methods
for automating the CPPS development process management, have
been developed. This could help build a logical relationship from the
initial “target” stage to the process of obtaining “management algo-
rithms” at each level and stage of CPPS development as a symbiosis
of physical and cyber-components. The devised CPPS development
process management model provides an opportunity to propose a
group of mathematical models and methods that logically link all
development stages into a single “rigid” hierarchical sequence. This
makes it possible to build a single information space with a set of
complex CPPS development methodology. The proposed solutions
could enable the development of an automated system to manage the
process of the development of complex CPPS.

Keywords: Industry 4.0., Smart Manufacturing, cyber-physical
manufacturing systems, multi-systems, metasystem, physical world,
cyber world.
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Cost price reduction is one of the ways to improve the competi-
tiveness of products. It is possible by establishing the set of factors
affecting the production costs at an industrial enterprise and build-
ing on this basis a mathematical model of in-house cost management.

The study objective was to develop and substantiate an economic-
and-mathematical model of management to minimize the enterprise
costs taking into account the utilization of secondary resources obtained
in the production of basic products. The model consists of two stages. At
the first stage, full costs of production of basic and additional products
are determined. The peculiarity of this production implies the genera-
tion of significant amounts of secondary resources that have both inde-
pendent value and opportunities for their use in the main technological
process. This leads to complex material flows within the production pro-
cess, which were accounted for in the study with the help of an adapted
“cost-output” balance model.

A plant can function with the use of a variety of raw materials which
differ in both prices and rates of the output of basic products and sec-
ondary resources. This brings about the problem of finding an optimal
combination of input resources to minimize costs or maximize profits.
The problem is solved in the second stage. It is formalized as a linear pro-
gramming problem. It features the provision of the ability to establish
indicative plans of production of both main products and by-products.

The model was tested on the example of coke-chemical plants
producing coke of KDM-2 grade with 6 % humidity content and
KDM-1 grade coke of improved quality as the main products. Coke
oven gas, coke fines, beans, and sludge are produced as by-products.
After purifying the coke oven gas, it is further used in the produc-
tion of heat and electricity, compressed air, and a fuel for coke ovens.
Thus, the produced fuel and energy, utilizable material resources, and
circulating water supply are secondary resources. A certain portion
of by-products is sold to third parties.

When applied, the model will make it possible to improve the
efficiency of cost management at enterprises.

Keywords: industrial enterprise, cost management, secondary
resources, cost optimization, linear programming.
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3alIpOIIOHOBAHO METO/l IPOTHO3YBAHHS O4iKyBAaHOTO Yacy BiINPABJICHHS /I BAHTAKHOI BIIIPABKU HA COPTYBAJIbHIN CTAHIL] B 3a/1i3HNYHII
cucreMi Ge3 JOTPUMAHHSI PO3KJIA/LY BIIPABJICHHS BAHTAKHUX MOi3iB. [IpOBEseHO OCITI/UKEHHST BIUIMBY Pi3HUX (DAKTOPIB HA TPUBAIICTH
3HAXO/KEHHsT BATOHHUX BiITPABOK B COPTYBAJBHII CHCTEMi 3 BUKOPUCTAHHS KOPEJIAIiTHOTO anasri3y. Busnaueno makpormapaMeTpu mepeBisHoro
HPOILECY, sIKi HANGLIbITIE BIVIMBAKOTH HA TPUBAJICTH 3HAXO/IKEHHS BATOHHUX BiIIPABOK B COPTYBAJIbHII cricTemi. [[ys1 361bIieHHs iH(pOPMaTUBHOCTI
BXIZIHNX [[AHUX 3aIPOTIOHOBAHO 3ACTOCYBATH METOJ PO3OHTTS AAHMX, IO 03BOJISIE OUIBII ETAIBHO BpaxyBaTH BIUIMB PISHUX (aKTOpiB Ha
TPUBAIICTD TIPOCTOIO BIANPABOK HA cTaHiiil. Po3poOJIEHO METO/ MPOrHO3YBAHHS OYiKYBAHOTO YaCy BiIIPABJEHHS BAHTAKHOI BiANPABKH Ha
COPTYBJIBHIN CTaHINi HA OCHOBI METOJy MAIIMHHOTO HaBYaHHS — BUIQJKOBHII JIC Ta repeBipeHa TOUHICTb HMporHozdy. MaremMaTnuHy MOENb
MPOTHO3YBAHHS TPEJCTABJIEHO Y BUIJISIZI PO3B'I3aHHHs 3aia4i MyJIbTHKIach(ikaiiii 3 06poOKOI0 JaHuX 3 BETUKUM YHUCJIOM O3HaK i Kiacis. Bu-
KOpHCTaHO MeToj Kiacudikaiii 3 BunteseM. ONTUMizalliio BUITAAKOBOTO JICY MPOBEACHO Yepes MiAbip rineprnapamMeTpiB MaTeMaTHIHOI MOAEI
MPOTHO3YBAHHS Ha OCHOBI BHIIQJIKOBOTO TIONIYKY. [TpoBe/ieHi eKcriepMMEHTAIIbHI JOC/IKEHHsT Ha JIAHUX eKCITyaTaliiiHol po6oTH MO3aKIacHOT
COPTYBAJILHOI CTAHINT Ha 3aJTi3HIYHIN Mepexi Yipainu. TounicTb mporuo3y kiacudikariii 3a TOKA3HUKOM accuracy Jis BiJIIIPABKU 3 BATOHOTIOTOKY
«Tpan3uT 6e3 1epepodKI> cKIajac 86 % NMPaBUIbHNX Bi/MOBIEH; BIITPABKU 3 BATOHOIIOTOKY «TPAH3UT 3 TIEPEPOOKOI0> CKITAAE 54 %.

3acTocoBaHMIl Mi/IXi/] 10 TPOTHO3YBAHHS OYiKYBAHOTO YaCy BiITPaBJIEHHS BAHTAKHOI BiIMTPABKHU I03BOJISIE 3HAYHO T IBUNIATH TOYHICTH
OTPUMAHUX IIPOTHO31B 3 ypaxXyBaHHSIM peaslbHOI eKCILIyaTalliiiHol cuTyauii Ha copTyBasbHill cTanuii. Ile 1o3Bonuts 061‘pyﬁT03aH0 HiIATY 10
PO3POOKM aBTOMATU30BAHOT CUCTEMH MTPOrHO3YBAHHST TPUBAJIOCTI OTIepalliii 3 BAHTAKHUMH BiAIPABKAMU B 3aJ[I3HUYHIT cucTeMi.

KomoyoBi ciioBa: 3a71i3HUI, COPTYBAJIbHA CTAHILIS, BAHTa’KHA BiIIIPABKa, O4iKyBaHUI Yac Bi/[IIPaBJICHHS, MAIITHHE HABUYAHHS.
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DEVELOPMENT OF AN APPROACH TO MANAGING DRY FRUIT SUPPLY CHAINS USING EXPERT
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VY poboti BUKJIAIEHO MAXIA 0 yIpaBaiHHs Janiioramu nmoctaBok cyxodpykris (JIIIC) 3 Bukopuctanusm excreprnx cucrem (EC),
[0 TOJIATA€ B MOJIEPHi3allil KOHIEMNIi ynpaBIiHHs JIAHIIOTAMU TOCTABOK IISIXOM [OMOBHEHHsI il 3HAHHSIOPIEHTOBAHUMHU 3acobaMu
MiATPUMKYN TPUAHATTS pimeHb. [TokazaHo, Mo iCHytoui B iHKeHepil 3HaHb TexHoorii po3pobku EC He edekTHBHI mpu opraHisanii €1mHOTO
incopmariiitnoro mpoctopy B pamkax JIIIC. B pamkax mifxomy po3TisifiaioTbcsl METOAMYHUN THIXIiA 0 IEeKOMITO3UINI 3araibHoi 3amadi
yIIpaBIiHHSA Gisnec-miporecamu B JIIIC Ha psij B3aEMOIIOB'A3aHUX (byHKIiOHATBHNX TMi3a/a4 1 TIpollelypa CUHTE3y THUIIOBOTO 6J101<y
miaTpuMkn npuiHATTA pimenb (BIIIIP) yuyacaukamu JIIIC B dopmi EC. Cytp miaxomy mossitac B mojanui mpoiiecy ymnpasiinuas JIIIC
y BV GaraTomapoBoi iepapXiuHoi CTPyKTypH 3aBiab, sika MOKe OyTH peajli3oBaHa CYKYIHICTIO B3a€MOIOB's3anux turosux BITITP
Bignosiganmu yuacaukamu JITIC. Tlpu mpomy anst koxuoro tuiy BIIIIP pospobaena creriatizosana obononka EC. 3actocyBaHHsS
06roBOPIOBAHOTO MiAXO/Y Ha TIPAKTHIL JaCTh MOKIMBICTD 3abe3Meder st roMOreHHoCTi erHoro indopmartiiinoro npocropy JIIIC 3a paxyHok:
4iTKOro 1o3ullionyBaHHs KoskHoro BIIIIP B sarasnbHill cTPYKTYpl yIpaBJiHHS; HIMPOKOIO 3aCTOCYBAaHHS THUIIOBUX pillleHb NPH CUHTe31
3aco6iB indopmartiiinoi miarpumkn yaacuukis JITIC. EhekTuBHICTb OMUCAHOTO TAXO/Y MOKa3aHa Ha MpUKJIaji peastisaiii obomonku EC st
3aB/latHst BUGOPY ONTUMAIBHOTO MapPIIPYTY JOCTABKY NAPTiii cyxohpyKTiB Bij 3apy6i’KHUX MOCTAYaIBHIKIB ONITOBUM peajiizaTopaM B YKpa-
iny. PesyssraTu 10C/IDKeHHST MOKYTh OyTH BUKOPHCTAHI JIOTICTUYHIMHI KOMIAHisIMU T1pU (hOPMYBAHHI ONTHMATLHOTO MAPIIPYTY TOCTABKU
naprii TOBapiB pisHOTO MPU3HAYEHHST Bifl 3AKOPAOHHNX MOCTAYATBHIKIB B (DOKYCHY KOMITAHIIO.

KomouoBi cioBa: ynpasJiHHS JIAHIIOTaMM ITIOCTABOK, IMIJATPUMKA IPUIHATTS PillleHb, eKCIIEPTHA CHUCTEMA, PAlliOHAJIbHUIT MapIuipyT
JTOCTaBKH, HEUiTKa JIOTiKa, TOCTAaBKH CYXO(MPYKTiB, TPAHCIIOPTHA JIOTICTHKA.
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DEVELOPMENT OF AGILE MANAGEMENT APPROACHES TOWARDS INTERMODAL OPERATIONS UPON
CARGO FLOWS IMBALANCE (p. 23-32)

S. Patkovskyi, L. Kharsun

3aIporoHOBaHO METOOJIOTTYHIIT TT/IXiJL 10 oNTHMi3allil iHTepMOIaIbHUX Ollepalliil orepaTopa KOHTEITHEPHOTO 1I0TsTa Yepe3 By3JI0BHUil
3ABHUYHII TePMIHAJ B YMOBaX acCHMMETPil BAHTaKOMOTOKIB. PO3p0o0ieHo aJiropuT™ aHasisy KOHTEHHEePHUX BAHTaKOMOTOKIB Ta EKOHOMIKO-
MaTeMaTHYHY MOJIEJIb OTEPAIiHOI [MisJIBHOCTI OmepaTopa KOHTEIHEPHOTO MOTSTa B YMOBAX PEIEBAHTHOI CHCTEME TEXHIYHOTO 3a0€e3eYeHHs
IHTEPMOJIAJIBHUX IIePEBE3CHb.

[Toxazaro, 110 /7151 pUHKIB KPaiH, 0 PO3BUBAIOTHCS, XaPAKTEPHIM € 3MIII[eHHsI aKIEHTIiB Y [OCTABIl KOHTEIHEPIB i3 MOPCHKUX TIOPTiB Ha
aBTOMOGLIbHUIT TpaHCOPT. HeoOrpyHTOBAHUM BUKOPUCTAHHS BAHTAKHUX aBTOMOGIIIB 4acTo € i 3 oruisiy Ha auchanaHe KOHTEITHEPHIX BaH-
Ta’KOIIOTOKIB Y PO3Pi3i PeTioHiB IOCTABKU Ta 3 TOUKH 30PYy PO3MipiB KOHTEIHEPIB i iX HarmoBHEHOCTi. TOMY TOCTPO CTOITh TMTAHHS i ABUIICHHS
POJIi 3a/li3HUYHOrO TPAHCIIOPTY B IHTEPMOIANBHUX ITE€PEBE3EHHsAX. Y IisAX 3a6€e3IeueH s MOPiBHAIbHOI e(DeKTUBHOCTI TAKUX IEPEBE3EHDb
aKIIEHTOBAHO Ha HEOOXIHOCTI X OpraHisarlii i eri00 €IMHOTO YYaCHUKA — OTlepaTopa KOHTEHHEPHOTO MOTSTa.



3arporoHOBAHO MIXi/] 10 TIPOBE/IEHHS IPIOpUTH3allii B CHCTEMI I0CTABOK KOHTEITHEPIB Bi/l HA3€MHOTO TEPMiHAJIY /10 BAHTAKOOTPUMYBa-
Ya 3 METOI0 MaKCHUMizallii KiJibKocTi 06po6JaeHIX KOHTEHHEPIB Ta iX MOAaIbIIoro BAKOPUCTAHHS Uil eKCIIOPTHUX BifiBaHTaskeHb. [IpoBeneno
MareMaTU4yHe MOJIeJIIOBaHHSI PI3HUX ClleHapiiB opraHisallii iHTepMOJaJIbHUX Olepalliil olepaTopoM KOHTeHHepHOro rnotsra. B pesysbraTi
X MOpiBHAHHS 00PaHO BapiaHT, 3a SIKOTO JOCSITAETHCS MAKCUMI3AIlisi BUPYYKH OTePaTopa, YTUJII3allis TOPOKHIX KOHTEHHEPIB i/ eKCIopT
aBTOTPAHCIOPTHUX 3acO6iB i BOAIIB. 3a yMOB ONTUMAJILHOTO CIIEHAPII0 3HUKYIOThCSI | PUBUKH 301/IbIIEHHST YMOBHO MOCTIHUX BUTpAT Yepes
HeCTabIIbHICTD IOTHKHEBUX 00CATIB TI€PEBE3EHD.

Hageznennii MeTooToTiuHM Mi/IXi/ 10 ONTUMI3AIi iHTEPMOATBHUX OTepalliil MoJke 3aCTOCOBYBATHICh B YMOBaX PHHKIB i3 aCIMETPi€I0
BaHTAKOIOTOKIB.

Ka04o0Bi ci0Ba: iHTEpMOAIbHI TIEPEBE3EHHS, OIePaTop KOHTEHHEPHOTO MOTSATa, KOHTEHHEPHUIT MOTAT, AncOATaHC BAHTasKOTIOTOKIB,
aJlanTUBHe YIPABJIHH, PiBEHb CepBicy
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DYNAMIC CONTROL OVER TRAFFIC FLOW UNDER URBAN TRAFFIC CONDITIONS (p. 33-42)

L. Abramova, V. Shyrin, H. Ptytsia, S. Kapinus

Y 3amporionoBaniii cTaTTi PO3TIISAAAETHCS BUPIMIEHHS aKTYATbHUX MUTAHD MiABUIIEHHST e(eKTUBHOCTI TOPOKHBOTO PYXY Y BEJUKIX
mictax. OcHoBHa 11po6JieMa PyXy Y BEJIMKUX MICTaX MOJSITAE Y 3HMKEHH] IPOIYCKHOI CLIPOMOXKHOCTI BYJIMYHO-I0POKHBOI Mepexki Ta 36i1b-
IIeHHI HeIIPOrHO30BAHOTO Yacy IHepecyBaHHs. Y MPOBEAECHOMY JIOCITIKeHHI BU3HAYEHO, 10 OCHOBHOIO NMPUYMHOIO 3HIKEHHS MTPOITYCKHOI
CIIPOMOSKHOCTI BYJIMYHO-0POKHBOT MEPEKI € HAABHICTD 3aTOPOBUX PEKUMIB PyXy 1 (hOPMYBaHHS «yAapHOI XBUJIi» 1P 1i nomupenti B ik
TPaHCIOPTHOTO MOTOKY, MO PYXA€ThCsT Ha3ycTpid. 1t BUpiMmeH st 03HaueHol TpobaemMn B poGOTI MPOBEAEHO MOJETIOBAHHS TNHAMIKI 3MiHH
napaMeTpiB TPAHCIIOPTHOTO MOTOKY Ha IMiJICTaBi BUSBJIEHHs 0COOIMBOCTI (hOPMYyBaHHSI «yAapHOI XBUJI» y IiIbHOMY noTolti. OTprMaHa aHa-
JIITUYHA 3A7ICKHICTD TEMITy 3MIiHM LIIIBHOCTI Y CKJIQ/IHUX YMOBAX PyXy Ha IIEPETOHI I03BOJISIE BUSHAUNTH MiCIle YTBOPCHHS «y/apHOI XBUJIi»
VIS ToTIepe/sKeH sl 1T BUHUKHeHHs. To/l sik HalOLIbIIT MoMUpeHi MEeToAN BIUIMBAIOTH JIMIIIE Ha YCYHEHHs TPAHCIIOPTHUX 3aTOPIB, 10 301/1b-
1LIIy€ TPAHCIOPTHY 3aTpUMKY. /L7 JIiKBialil 3aTOPOBOrO CTaHy Ha [IePEerOHax BYJIMYHOI MEPeXKi 3alIPOIIOHOBAHO BIIPOBAJIPKEHHS JUHAMIYHOIO
YIIPaBJIiHHS JOPOKHIM PyXoM. J{o1iibHICTD HABEAEHOTO THITY YIIPABJIHHS JIOBE/IEHA TIISIXOM MOJIETIOBAHHS BIIMBY 3MIiHU HMIBUAKOCTI PyXYy
TPAHCIIOPTHOTO TOTOKY Ha IHTEHCUBHICTD. TeopeTudi Moziesli AMHAMIKH TPAHCIIOPTHOTO MOTOKY PO3POOJIEH] A JISHKN BYIUUHO-A0POK-
HbOi Mepeski foBkuHo0 1500 M. PegysibraTn MOJEILHOTO €KCIIEPUMEHTY Ha meperoni micra aoBkuHo 380 M IATBEPAMIN aJeKBATHICTD
Mozesi. OTprMaHi pe3yIbTaTi HiITBeP/UKYIOTh MOXKJINBICTD 3MEHIIEHHST IHTEHCUBHOCTI Ha Ii/IXO/[i /10 3aTOPY IIIAXOM 3MEHIIeHHS IBU/IKO-
cri pyxy. Came Takuii crioci6 yrpasiiHHSA JOPOKHIM PYyXOM BILIMBA€E He HA (DPOHT «yAapHOI XBIJIi», a Ha il KiHellb, /Ui 3a1100iraHHsT 3aTOPY.
PesysbraTyt 1ocTi/KeH ST BIUTMBAIOTD Ha T IBUIIEHHS MTPOITYCKHOI CITPOMOKHOCTI MEPEXKI.

KmouoBi cioBa: 10poxHiil pyX, MPOIMYCKHA CIIPOMOKHICTb, TEMIT 3MiHU IIiIJTBHOCTI, yIapHA XBUJIS, IITHAMIYHE YIIPABJIiHHS.
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DEVELOPMENT OF AN ARCHITECTURAL-LOGICAL MODEL TO AUTOMATE THE MANAGEMENT OF THE
PROCESS OF CREATING COMPLEX CYBER-PHYSICAL INDUSTRIAL SYSTEMS (p. 43-51)

I. Nevliudov, V. Yevsieiev, S. Maksymova, 1. Filippenko

CyuacHe BUCOKOTEXHOJIOTTYHE BUPOGHUIITBO BUCYBAE HOBI BUMOTH 1 Tix0u 10 peaizarii koutertii Industry 4.0. JIjist gocsirHeHHsT 1boro
HeoOXiIHO po3pobuTH KiGepdisnuny BUPOOHUYY CHCTEMY, sIKa J03BOJUTH TOBHICTIO BPaXOBYBaTH BCI YUHHUKHU PEaTbHOI BUPOOHUYOI CHCTEMH.
Bci pileHHs1 TIOBUHHI TIePECIiyBaTh TJI00abHY METY JOCSTHEHHS ONTUMAIBHOCTI BAKOPUCTAHHS Yacy i PecypciB BUPOOHUIITBA, & TAKOK 3a/10-
BosbHsATH KoHierlii «Lean Productions. Icnyioui etamonni apxitexrypu 1SO-95, 5C i 8C mnporieciB yrpasiitust po3poOKoio KibephisuuHnx Bu-
pobruuux cucrem (CPPS) He MatoTh YiTKO BUPaKeHy cucTeMaTH3aliio i gerasisaiiio. Taki cucreMu € HabOPOM 3arajibHUX PEKOMEH/IALII, B AKX He
MoKazaHi mporecu B3aeMoyIii Mixk disnunnmi i kibepcknagosiumu CPPS. B crarti nipe/craBiienmii HOBUI TH/IXiL 10 CHCTEMHOTO TIOJIAHHST TPOTIECiB
VIIPABJIHHS PO3POOKH CKIAMHIX KibepdisHIHIX BUPOOHUYIX CUCTEM B YMOBAX CYYaCHUX 3arpo3. 3apOIOHOBAHO CHCTEMHE YSIBIEHHS aBTOMATH-
3atlii mporecy ynpassiHHs po3poOkoro ckaananx CPPS. PosrsHyTi cyuachi 3arposu Ha kiGepdisnuuni ta indopMmaliiiino-KoMyHiKalliiiHi cucteMu
(ICS), sixi cknamaors ocioBy CPPS. PospobiieHo apXiTeKTypHO-JIOTTYHY MOJIe/Ib | METOIM aBTOMaTH3allii poriecy yrpasJinns poapodku CPPS.
Ile 103BOIUTD TTOOY/IyBATU JIOTTYHII B32EMO3B'SI30K Bijl [IOYATKOBOTO «IIiIbOBOIO» €TaIly 10 MPOIECY OTPUMAHHS «aJITOPUTMIB YIIPABJIHHS> HA
KOKHOMY piBHi i etarti po3poGk CPPS sk cnmM6ios (isnuaroro i kibepekmanosux. Pospobaera Moesb mporecy ynpassainas pospookoro CPPS nae
MOSKJIMBICTD 3aIIPOTIOHYBATH IPYITY MaTeMaTHYHIX MOJIeJIeil i METO/IB, SIKi JIOTTYHO MOB'SI3YI0OTh BCi eTari po3poOKH B €/IMHY <3KOPCTKY» iepapXiumy
HoCJiI0BHICTD. e 1a€ MOKIMBICTh MOOYIyBaTH €AuHMI iH(OpMaIiitHuil mpocTip 3 HabopoM MeTozosoriT po3pobkn ckaaaanx CPPS. 3ampomno-
HOBaHi PIllIeHHsT T03BOJISATH PO3POOUTI aBTOMATH30BAHY CHCTEMY TIPOIIECY YIIPABIIHHS po3pobKoio ckianinx CPPS.

Kumouosi ciosa: Industry 4.0., Smart Manufacturing, ki6ep-gisnuti BApOOHUYI cCHCTEMU, MYJIBTICKHCTEMHU, MeTacucTeMa, (hisudHuii CBiT,
KiOepHETHYHUIT CBIT.
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MANAGING COSTS OF AN INDUSTRIAL ENTERPRISE WHEN USING SECONDARY RESOURCES (p. 52-64)

D. Raiko, O. Podrez, V. Cherepanova, O. Melnikov, A. Kharchenko
OpHuM 3 HAPSIMIB TOKPATIEHHsT KOHKYPEHTOCIIPOMOKHOCTI MPOYKINii € 3HuKeH st co0iBapTocTi. 3HMKeHHsT co6iBapTOCT MPOAYKILT

MOKJIMBE 32 YMOBM BM3HAUEHHS CYKYNHOCTI (haKTOPiB, 110 BIVIMBAIOTH Ha BUPOOHWYI BUTPATH IiANPUEMCTBA, Ta MOOYIOBI Ha ILili OCHOBI
MaTeMaTHIHOI MOJIeJIi YIIPaBJIiHHS BUTPATAMH ITPOMUCJIOBOTO MiJITIPHEMCTBA.




Mertot € po3pobka Ta 0OrpyHTYBaHHS €KOHOMIKO-MATEMATHYHOT MO/IEJTI YIPABJIiHHS MiHIMI3AII€0 BUTPAT ITANMPUEMCTBA 3 yPAXyBAHHIM
YTUIIi3allii BTOPUHHUX PECYPCIB, OJ€PKaHUX TIPH BUPOOGHUIITBI OCHOBHOT MpoyKItil. Mozenb cKIafaeThest 3 ABOX eTaniB. Ha nepuiomy erani
BUBHAYAIOTHCS MOBHI 3aTpaTH Ha BUPOOHUIITBO OCHOBHOI Ta J0AATKOBOI poayKilii. OcobaMBICTIO 1aHOTO BUPOOHUIITBA € reHepallis 3HaYHOT
KIJIbKOCTI BTOPMHHUX PecypciB, AKi MAIOTh K CAMOCTIHHY I[HHICTD, TaK i MOKIMBOCTI /71 BUKOPUCTAHHSA B OCHOBHOMY TE€XHOJIOTIUHOMY
nporteci. Ile IpU3BOAUTH 10 CKIAIHUX MATEPIATbHUX MTOTOKIB BCEPeIHI BUPOOHUIITBA, 00K SIKUX B POOOTI TIPOBOAUTHCS 3 BUKOPHCTAHHSIM
aJIalToBaHOI OaaHCOBOI MOIeIi <«BUTPATU-BUILYCK».

Pob6ora mignpuemMcTBa MOKe 3/iHCHIOBATHCS 3 BUKOPUCTAHHSM PI3HUX BUAIB CUPOBUHM, SIKi BIZIPI3HAIOTHCS SIK 3a IIHAMH, TaK i HOP-
MaMi BUXO/Y OCHOBHOI IIPOAYKIIIi Ta BTOPUHHUX pecypci. 1le mpusBoanTh 10 3aj1adi MONIyKY ONTUMaAbHOT KOMOiHAallii BXiZAHUX pecypciB
21 MiHiMizanii BuTpaT aGo MakcuMizanii mpuOyTKy, sika BUPIIIY€EThCs Ha ApyroMy etari. [lana 3agaya hopMasizoBana sk 3aja4a JiHiiHOTO
nporpamyBatis. OcoOJUBICTIO MOJIEJ € MOKJIUBICTb BCTAHOBJICHHS 1HAMKATUBHUX IJIAHIB BUIIYCKY sIK OCHOBHOI, Tak i 10/aTK0BOI (110-
IIyTHOI ) IIPOYKILii.

Arnpobartiio MoziesTi IPOBeIeHO Ha MPHUKJIA/i KOKCOXIMITHIX ITiIMTPHEMCTB, OCHOBHOIO TIPOIYKIIIEIO SIKIX € BATOBHI KOKC 6 % BOJIOTOCTI 32
Mmapkoio K/IM-2 ta nozinmienoi sikocti — K/IM-1, a gonaTkoio — KOKCOBHIA Tas, Api6’' 130K, Topimok Ta niaM. [Tic/is ourineHtsa 3 KOKCOBOTO
razy BUPOOJISIETHCS TEILIO- Ta €JIEKTPOEHEPTIsl, 35KaTe MOBITPS, MATUBO JIJIsl KOKCOBUX Tedeil. BUpoOJieHi TakiM YMHOM MaJIMBHO-EHEPTeTHYHI,
3BOPOTHI MaTepiajbHi pecypcr Ta 060pOTHE BOAOMOCTAYAHHST € BTOPUHHUME pecypcaMil. YacTuHa J0/aTKOBOI MPOAYKIL MPOAAETHCS CTO-
POHHIM OpraHizaitisim.

Bukopucranus MoziesTi 03BOJISIE MiABUINATH ePeKTUBHICTD YIIPABIiHHS BUTPATaMU Ha MiITPUEMCTBI.

KmouoBi ciioBa: IpoMuUCIIOBE MiZITIPUEMCTBO, YIIPABJIiHHS BUTPATAME, BTOPUHHI PECYPCH, OTITUMI3allist BUTPAT, JIHiiTHE TIPOrPaMyBaHHSI.



