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The object of research is a data model that characterizes
the pumping units of main oil pipelines. The paper considers
the creation of pumps database and their characteristics 6.
as a component of software systems designed to search for
sources of energy saving in pipeline transportation of oil and
oil products.

An overview of existing programs for calculating the
joint operation of an oil pumping station and a pipeline is 7.
given. It is shown that most programs are inaccessible for
analyzing the applied data storage technologies, or involve 8.
manual input of entry data without using databases. Com-
parative analysis of spreadsheets and relational databases is
performed. It is shown that relational databases better meet
the requirements of data convenience, availability, scalability,
and performance. A physical model of a relational database
is presented. The parent and child entities have been estab- 8.
lished, which make it possible to fully reflect all information
about the pumping unit, namely:

— coefficients of hydraulic characteristics depending on  10.
the diameter of the impeller rotor;

— characteristics depending only on the pump make;

— classification of the pump by design or purpose. Re-  11.
lationship types and referential integrity rules are defined
between entities when deleting or updating data. For data
management, the SQLite system is proposed, which pro- 12
vides data manipulation in the SQL query language and
does not require the development of additional software.

The analysis of possible ways of organizing multilingua-  13.
lism using a database is carried out. The text of the SQL
query is proposed, which allows to select the pump with its
characteristics by the pump make and impeller diameter.

A database structure is proposed that allows storing infor-  14.
mation about equipment for oil pipelines for various pur-
poses, which makes it possible for automated calculations

of complex technological processes. The pumping unit data-  15.
base is an open source project that is posted on the public

web service GitHub.
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The paper proposes the ways to apply swarm intelligence
strategies to parallelize neuroevolution methods for synthe-
sizing artificial neural networks. The proposed approaches
will solve a number of problems that usually arise during de-
signing high-performance computing related to the synthesis
of neural networks. The object of research is the process of
developing a parallel approach for the neuroevolution syn-
thesis of artificial neural networks, namely, the use of swarm
intelligence strategies to solve a number of problems in de-
signing a method that would use the resources of a parallel
computer system.

One of the most problematic areas is the highly adap-
tive nature and significant operating time of neuroevolution
methods. One way to solve these problems is to use parallel
computer systems and distributed computing. However,
a number of questions arise when designing a parallel neuro-
evolution method.

During research a number of tasks were solved, which
included the analysis and study of neuroevolution methods
for synthesizing artificial neural networks and problems of
their parallelization. Attention is also paid to swarm intel-
ligence methods, which have gained popularity recently and
show good results.

The new method developed during the work was based
on strategies for organizing work with swarm particles. Thus,
sub-populations distributed between threads and individuals
were analyzed as individual particles that interact with each
other and depend on the local environment. Classical genetic
operators were modified by criterion mechanisms to improve
adaptability.

During the experiments, the developed method was com-
pared with classical methods. During the work, special atten-
tion was paid not only to the characteristics of the resulting
neuromodels, but also to the load on the processor during
Operation. The developed method showed acceptable results
for all comparisons. The new approach has significantly
improved the quality level of the parallel neuroevolution
synthesis method, allowing to evenly use the capabilities of
computing nodes in a parallel system.

Keywords: neuroevolution method, genetic algorithm,
swarm intelligence, parallel system, high-performance com-
puting.
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The object of research is the efficiency of production ac-
tivities of the passenger fleet. Assessment of the production
capacity of the passenger fleet is one of the most important
stages for modelling the options for its functioning and
development, the process of which is currently insuffi-
ciently studied.

The functioning of the passenger fleet is influenced by
such factors as the size of passenger traffic, the technical
condition of ships, the level of organization of the technical
and commercial operation of the fleet, methods of forming
tariffs for transportation and the cost of cruises, navigation
conditions, seasonality, economic and political situation in
the region of operation of the fleet. It is proposed to use the
indicator of the financial result and the carrying capacity
of the fleet as the main indicators of the efficiency of the
passenger fleet. Using the method of simulation modelling,
the process of assessing the efficiency of the functioning
of the passenger fleet in various operating conditions is
characterized.

It is determined that provided that the passenger traf-
fic on the routes under consideration (linear and cruise) is
fully developed and there is a reserve of the fleet’s carrying
capacity, it is advisable for the ship-owner to master new
routes. As a result of solving an economic and mathematical
model for the optimal distribution of ships along existing
and new routes, it becomes possible to make a decision on
attracting an additional fleet on lease terms to increase the
carrying capacity of the fleet. To assess the effectiveness of
the functioning of our own and leased fleets, it is advisable to
use an economic and mathematical model of the optimal dis-
tribution of the aggregates of the fleet — our own, leased and
competitors. As a result of solving the problem, it is possible
to conclude about the efficiency of the fleet and the need for
modernization.

The proposed simulation model takes into account the
performance of the tasks facing the ship-owner. On the one
hand, this is an increase in the profit of the ship-owner, on
the other, full satisfaction of the needs of passengers and
tourists in water transport services due to the efficient use of
the carrying capacity of the fleet in various operating condi-
tions. This also allows the ship-owner to make decisions on
the further development of production activities.

Keywords: passenger fleet, sea passenger line, operational
efficiency, simulation model, technical operation.
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The object of research is the sustainability and value of
project-oriented organizations in the framework of the en-
tropy concept. Ensuring the sustainability of project-oriented
organizations should be carried out through the formation
of their portfolio of projects. At the same time, in the short
term, the entropy of the organization should correspond to

a certain stability corridor. And with long-term planning, the
implementation of projects should ensure an increase in the
upper boundary of this corridor due to an increase in the level
of the entropy barrier. The analysis of modern approaches
to the formation of a portfolio of project-oriented organiza-
tions is carried out. The need for a new interpretation of the
concepts of «value» and «sustainability» in the context of the
entropic methodology of project management is determined.
It has been established that the task of forming a portfolio of
projects should be solved subject to ensuring the balance of
«value-sustainability».

The research used the methods of system analysis and
mathematical modeling. The concept of «sustainability of an
organization» has received a new interpretation within the
framework of the entropy concept, which defines sustain-
ability as the ability to remain within the entropic barrier,
which can be increased through the implementation of rele-
vant projects. It is determined that «stability», measured by
energy entropy, characterizes the state of the organization,
and «value» is the result of its activities. Ensuring the balance
«sustainability-value» is the essence of the main approach to
project portfolio management of a project-oriented organiza-
tion, that is, the achievement of certain results should not
lead to an uncontrolled increase in entropy. The concept of
«development project» has been expanded within the frame-
work of the entropy methodology, which does not contradict
existing approaches, but develops them, considering the re-
sult of development as an influence on entropy by influencing
the parameters that form it.

A model for forming a project portfolio of a project-
oriented organization has been developed. This model allows
to determine the composition of the portfolio of projects of
two categories — projects of current activity and develop-
ment projects. Also, this model distributes them within the
allocated time interval of the portfolio in order to balance
the indicators of the state and results of the organization’s
activities. This approach ensures sustainability in an entro-
pic context while achieving the required level of organiza-
tional value.

Keywords: project-oriented organization, value-sustain-
ability balance, portfolio of projects, entropy of the organiza-
tion, entropy barrier.
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The object of research is the reliability indicators of the
Pridnestrovian gas transmission system (Moldova). The con-
ducted research is based on the mass service theory.

This research is aimed at studying reliability indicators
in terms of determining the quantitative composition of
performers and the period of system failure elimination as
the most cost-effective aspects of gas transmission organiza-
tion activities. Since gas consumption facilities are growing
annually, the further improvement of the reliability quality
of the maintenance system is required. At the same time,
as the service life of existing systems increases, the prob-
ability of its elements failure increases, which may result in
reduced or complete loss of serviceability. It is the reliability
indicator that reflects this process and represents a quality
characteristic attributed to time. These questions can be
solved by mass maintenance theory by investigating a ran-
dom process and presenting it with a mathematical model
of reliability.

The proposed method of mass service system research
reveals that incoming flows can be considered as Pois-
son’s (simplest) models, and in most cases it is possible to
obtain satisfactory indicators of accuracy in solving the
problem. As a result of the construction of a mathematical
model, the analysis of existing failures in work by categories
was carried out. Using the Kolmogorov criterion, it was deter-
mined that the experimental process for distributing applica-
tions is Poisson (the simplest). The average time to eliminate
the system failure and the average value of the work performers
were obtained, and it was also revealed that the irrational use
of the calculated resources can lead to irreversible processes.

Application of the proposed mathematical model for de-
termination of reliability indicators will be effective also at
operation not only of engineering systems but also of other
objects of heat and power region due to the complex approach
to realization of questions on accident-free activity of objects,
both at design stage and at operation.

Keywords: queuing theory, accident stages, troubleshoot-
ing team, service time.
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The object of research is the field of labeling and regula-
tion of environmental properties of road vehicles. The re-
search method is based on a conceptual basis for the structure
of environmental labeling data of road vehicles required to
ensure ecological marketing and access control to infrastruc-
ture. Several principles of effective state policy in the field of
labeling and regulation of essential environmental properties
of wheeled vehicles are proposed to ensure:

— reduction of emissions of toxic substances by road trans-
port in operation and improvement of air quality in cities;

— decrease in other manifestations of man-caused pres-
sure of road transport on the environment and people;

— in general, improving the living conditions of people
in cities;

— reduction of energy consumption and greenhouse gas
emissions by transport.

Terms and definitions are formulated in the part:

— current level of ecological danger of ingredient pollu-
tion, indicators of energy-efficiency and ecological marking,
essential environmental properties of a wheeled vehicle in
operation, and at other stages of the life cycle;

— definitions of an environmentally friendly and energy-
efficient wheeled vehicle; ecological zones of regulated use of
road and other infrastructure;

— single national database of the life cycle of wheeled
vehicles.

The principles of state regulation in the field of essen-
tial ecological properties and ecologically favourable use of
wheeled vehicles are offered, covering:

— establishment of progressive ecological requirements;

— identification and labeling of fundamental environ-
mental properties of wheeled vehicles and bringing them to
consumers;

— introduction of a progressive taxation system and the
«polluter pays» principle, targeted use of resources;

— differentiation of access to the transportation market;

— introduction of advanced technologies and measures for
periodic and selective control of serviceability, stimulation of
economic and rational use of fuel and energy resources.

The vital conceptual provisions of the system of labeling
of essential environmental properties and introduction of
ecological zones of regulated use of road and other infrastruc-
ture are defined.

Keywords: road vehicles, essential environmental proper-
ties, eco-labeling, ecological zones, state regulation.
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The object of research is the well stimulation processes,
namely acid treatments. The studies carried out are based on
the influential acids on the productive formation, which is
represented by limestone, on an increase in well production,
a decrease in water cut, the duration of the effect, and addi-
tional production.

The main hypothesis of research is the assumption that
the effectiveness of stimulation methods is determined by the
change in flow rates and water cut of wells before and after
the treatments. This method of evaluating the effectiveness
allows to determine the fundamental possibility and pros-
pects of using one or another type of impact on the bottom-
hole formation zone (BFZ). Regression analysis to identify
the influence of geological, physical and technological factors
on the efficiency of stimulation in wells is considered. Equa-
tions are shown that describe the quantitative influence of
each of the considered geological and technological factors
on the efficiency of well treatments. The obtained equations
make it possible to select the optimal conditions for well
stimulation for the given conditions in order to achieve the
planned efficiency.

The sequence of changes in the studied parameters charac-
terizes the effectiveness of various types of impact on the BFZ.
However, this method does not allow determining the quantita-
tive effect of a specific geological-physical or technological fac-
tor on the efficiency of well stimulation. In the case of two-stage
treatments on high-water-cut wells, the number of parameters
on which the effectiveness of the entire measure may depend,
increases several times. In this case, in order to identify the de-
gree of influence of one factor or another on the efficiency of well
treatment, it is possible to determine after carrying out multi-
variate statistical analysis and building mathematical models.

It was found that both the increase in production rate and
the volume and pressure of acid injection play an important
role in the treatment of carbonate rocks with hydrochloric
acid. But the most important role is played by the degree of
water cut. In this paper it was suggested to use a more com-
plex stimulation method, which will simultaneously reduce
the water cut and increase the well flow rate.

Keywords: hydrochloric acid treatment, hydrolyzed poly-
acrylonitrile-acid treatment, reservoir rock, fluid extraction
intensification, water cut, Fisher’s test, multiple regression.
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PO3POB/IEHHA BEA3H NAHKX HACOCIB HA®TOBA3 I MATICTPAJIBHUX HADPTONMPOBOAIB cropineu 4-11

Byaoscrkuii B. I, Konorpusoe M. M., AuTonosa A. P.

OO6’eKTOM JIOCITI/KEHD € MOJIEIb IAHUX, 10 XaPAKTEPU3YIOTh HACOCHI arperaTu MaricTpaabHuX HahTONPOBOIIB. B poGOTI PO3IIsANAETHCS
CTBOpeHHsI 0a3u JaHUX HACOCIB 1 iX XapakTePUCTHK sIK CKJIAJIOBOI YaCTHHU TPOTPAMHKUX KOMIUIEKCIB, TIPU3HAYEHUX JIJIsT TOIIYKY JUKEPest
eHeprosbepeskeHHs Ha TPYOOIPOBIAHOMY TpaHCIopTi HahTH Ta HaBTOTPOLYKTIB.

HageneHo oruisi| icHyIourX KOMITIOTEPHUX TIPOrPaM JIsk PO3PaXyHKY CIIJIbHOI poO0TH HadTOIEepeKauyBaIbHOI CTAHILI Ta TPyOOIPOBOLY.
[Tokazano, 110 GiTBITICTH TPOTPAM € HETOCTYITHUMH JIJIsI aHAJII3Y 3aCTOCOBYBAHIX TEXHOJIOTII 36epiratts [aHux, abo TPUITYCKAIOTh BBEIEH-
HS1 BXIJIHUX JIAHUX BPYYHY 6e3 BUKOPHCTaHHs 6a3 faHux. BUKOHAHO MOPIBHUIBHUIN aHAJII3 €leKTPOHHUX TabJIuIlb 1 PeAIiiiHuX 6a3 TaHuX.
TTokasano, 1o pessiiiini 6asu annx B OiTbIIii Mipi BiAOBIZAIOTH BUMOTaM 3pYYHOCT] POGOTH 3 JAHIMH, IOCTYITHOCTI, MACIITab0BaHOCTI Ta
npoaykrusHocTi. I[Tpeacrasiena (izuana Moeb pesisiiiiioi 6asu ganux. BeranoBieHo 6aThbKiBCbKI Ta JOUIpHI CYTHOCTI, SIKi 03BOJISIOThH
HOBHICTIO BinoOpasuTu Beio iH(OpMAaILio po HACOCHUIT arperat, a came:

— xoedilieHTr TipaBIivyHOl XapaKTepUCTUKN B 3aJIe;KHOCTI Bl iameTpa poTopa pobodoro KoJjeca;

— XapaKTepHCTUKY, 1110 3a/Ie’KaTh TIJIbKU BiJl MapKU HACcOCa;

— kuacudikariio Hacoca 3a KOHCTPYKTHBHUME 0COOIMBOCTAMU ab0 MpU3HAYCHHAM. MizK CyTHOCTSIMU BU3HAYEHO TUTIM 3B'A3KIB 1 IpaBuia
MOCHJIAIBHOI IIJTICHOCTI TipK BUaeH i abo OHOBJIEHHI anuX. Jljist yrpaBaiHHs JaHUME 3arporioHoBata cuctema SQLite, 1110 3abesredye MaHi-
IIyJIIOBAHHsI JaHUMU Ha MOBi 3aruTiB SQL i He BUMarae po3poOKu J0/[aTKOBOTO TIPOrPaMHOTo 3abesnedeHHst. BUKOHAHO aHal3 MOKJINBUX CIIO-
co6iB opraHizaltii GaraTOMOBHOCTI 32 paxyHOK 6a3u IaHuX. 3alpOOHOBaHO TeKeT SQL-3a1mTy, 10 03BOJISIE BUOPATH HACOC 3 HOTO XapaKTeprc-
THKAMU 110 MapIli Ta giaMmeTpy pobouoro KoJeca. 3alpornoHOBaHO CTPYKTYPY 0asu IaHNX, siKa 103B0JIste 30epiratu indopmariio mpo o6IaHaHHSA
HaTOMPOBO/IIB PI3HOTO MPU3HAYEHHSI, 110 CTBOPIOE MOKIIMBOCTI JIJIsT ABTOMATH30BAHNX PO3PAXYHKIB CKJIHUX TEXHOJIOTTYHHUX 1poreciB. baza
JIAHUX HACOCHMX arperaTiB € MPOEKTOM 3 BIIKPUTUM BUXIIHUM KOJIOM, SIKMIl BUKJIQJEHUI Ha 3araibHOA0CTyIHII BeO-cepiic GitHub.

Kmovoei cnosa: MaricTpasbHil HaTONPOBIA, HAGTOBUI HacoC, rifpaBJIiYHA XaPAKTEPUCTUKA, 6a3a TaHUX, MOJIEb CYTHICTh-3B S30K.

DOI: 10.15587/2706-5448.2020.214769
3ACTOCYBAHHA CTPATEIIH PO/0OBOro INTENEKTY NPY NMPOEKTYBAHHI NAPANIENLHUX HEHPOEBO/MIOLIKHKX METO/IB
CHHTE3Y HEHPOMOJENER cropinen 12-17

Neowenxo C. JI., Oniitiux A. 0., Cy66oTin C. 0., 3aitko T. A.

VY po6orti 3a1pornoHoBaHoO CIIOCOOM 3aCTOCYBAHH CTpATeriii pOHOBOTO iHTENEKTY /JIst apasesisallii HeiipoeBOMOIIHHIX METO/IIB CHHTE3Y
MITYYHUX HEHPOHHUX MePesK. 3apPOIOHOBAHI THAXO/AM A03BOJIATh BUPIIIUTH Psijl IIPOOJIEM, SIKi 3a3BUYANl BUHUKAIOTh [P IPOCKTYBAHHI BH-
COKOTIPOYKTHBHIX OGYNCIIENb, TIOBSI3aHNX 3 CUHTE30M HeipoHHnx Mepesk. O6'€KTOM MOCTIKEH ST € TPOTeC PO3POOTIEHHSI TTapaIeNTbHOro
T1/IXO/LY /IS HEPOEBOJIIOIIHOTO CUHTE3Y IITYYHUX HEHPOHHUX Mepek, a caMe BUKOPUCTAHHS CTPATEeriil poiloBOro iHTeJIeKTY /It BUPillleH-
HS1 HU3KH TTPOGJIEM TIPU MPOEKTYBaHHI TAKOTO METO]LY, 10 BUKOPUCTOBYBAB OM PeCypCH TapaIelbHOI KOMIT'I0TEPHOI CUCTEMU.

Opuumu 3 HaiOLIbIT TPOGJIEMHUX MiCIlb € BUCOKOITEpaTUBHA TIPUPO/IA Ta 3HAYHUIT Yac poboTH HelpoeBomoLiitHuX MeToiB. OaHuM i3
€110co0iB BUPIIIEHHS [UX TIPOOJIEM € BUKOPUCTAHHS TAPATEIbHIX KOMIT'IOTEPHUX CHCTEM Ta PO3MOJiIeHUX 00paxyHKiB. [IpoTe psiji muTaHb
BUHHKAE TIPH TIPOEKTYBAHHI TTapajieIbHOr0 HeiipoeBOJIOIIHHOTO MeTOAY. B X011 HocipKents Gy/I0 BUPINIEHO PsI/l 3aB/Iaib, SIKi BKIOYAJIN
aHaJIi3 Ta A0CTiIKEHHsT HePOeBOMOIIIHIX METO/IIB CHHTE3Y IITYYHUX HEHPOHHUX Mepesk Ta mpobJieM ix napasesisaiiii. Takox yBary mpui-
JIEHO METOZIaM POHOBOTO IHTEJIEKTY, 1110 HAGYJIH TIOMYJISIPHOCTI OCTAHHIM YacOM Ta JIEMOHCTPYIOTh TapHi Pe3yJbrati poOOTH.

Hoswuii MeToz, 1110 po3pobuisiBest iz yac poboTH, GadyBaBcs Ha cTpaTerisx opratisaiii poboTH i3 poitoBumu yactuHKamu. Tak, po3moiiieHi
MIX SIpaMU Ii/I-TIOILYJIALIT Ta OKpeMi iHANBIZN aHATIBYBaIICA B IKOCTI OKPEMUX YACTUHOK, SKI B3AEMO/IIIOTh MK OIH OJJHIM Ta 3aJIe5KaTh Bijl
JIoKazIpHoro cepenoBuiia. Kinacmymni remetirdri omeparopn 6y/m MoandikoBami KpUTepiaTbHIMIT MEXaHi3MaMU /71T T ABUIIEHHST ATl THBHOCTI.

[Tiz yac ekcriepuMenTiB Po3POOIIOBAHKIT METO IOPIBHIOBABCS i3 KIacuaHimMu MeTogami. I1i yac poboti 0cobmBy yBary 6ysio IpUaiIeHo He
TIJIBKM XapaKTEPHCTHKAM OTPUMAHNX PE3YIIBTYIOUNX HefpoMoesielt, ajte i HaBaHTayKEeHHIO Ha IIPOIiecop T yac poboru. PospobirioBannii MeToz
MPOIEMOHCTPYBAB IPUIHATHI pesyJIbraTh 3a BciMa nopiBHstHHsAMA. HoBHIA 11Xz 101MoMir 3HAYHO TABUIIATH PIBEHD SIKOCTI POOOTH MapaseIbHOrO
HEIPOEBOJIOIIIHOTO METO/LY CUHTE3Y, I03BOJISI0UH PIBHOMIPHO BUKOPUCTOBYBATU MOKIMBOCTI OOUMCIIIOBAIBHIX BY3JIiB TAPAJIETBHOI CUCTEMU.

Kmauogi cnosa: 11eiipoeBOTIOIIHHIIT METOJI, TEHETUYHUIT AJITOPUTM, POIOBHH IHTEJIEKT, Tapasie/ibHa CUCTEMA, BUCOKOIPOLYKTHBHI OOUMCJIECHTSL.

SYSTEMS AND CONTROL PROCESSES
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MOAEMOBAHHA NMPOLECY OLIHKY EPEKTHBHOCTI TA PO3BHTKY BUPOEHHYOT MIANLHOCTI NACAMHPCLKOr0 ®/IOTY
B PI3HMX YMOBAX EKCIUNYATAIN cropimsu 18-22

Bopoeux C. C.
O0’ekTOM HOCTIKEHHS BUCTYITAE e(heKTUBHICTD BUPOOGHUYOI AiSTBHOCTI Macakupchkoro duioty. Ouinka BUPOGHUYOT TTOTY/KHOCTI Ma-

CAKIPCHKOTO (DIIOTY € OMHUM i3 HAIBAKIUBININX €TATTiB [JTsT MOJIETIOBAHHS BapiaHTiB Horo (yHKITIOHYBAHHS Ta PO3BUTKY, IPOTIEC SIKOTO HA
JlaHU# Yac BUBYEHUM HEJOCTATHBO.
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Ha ¢ynknionyBanHs nacaknpcbkoro JIoTy BIUIMBAIOTh TakKi (hakToOpH, SK BeJMYMHA HACAXKNPOIIOTOKIB, TEXHIYHUII CTaH Cy/IeH, PiBeHb
opramisaiiii TeXHITHOI Ta KOMePIIiitHoi excruryarariii ¢Joty. A Takok MeToan hopMyBaHHs TapndiB Ha TlepeBe3eHHs Ta BAPTOCTi KPyi3iB, HaBi-
raiiiiii yMOBH, CE30HHICTh, EKOHOMIUHA Ta MMOJITUYHA CUTYAIlisT B perioni ekcrryarartii ¢yioty. B sikocTi 0cHOBHUX MOKa3HUKIB e(heKTUBHOCTI
(yHKIionyBaHHS TACAKUPCHKOTO (HIJIOTY 3AIPOIIOHOBAHO BUKOPUCTOBYBATH MOKA3HUK (DiHAHCOBOTO PEe3yJIBTATy Ta IPOBI3HOI 3/[aTHOCTI (JIOTY.
3a 10TI0MOT010 METOJIA IMITAIITHOTO MOZIETIOBAHHS 0XaPaKTEePU30BAHO MPOIEC OIiHKY eheKTUBHOCTI (DYHKITIOHYBAHHS MACAKUPCHKOTO (hJI0-
Ty B Pi3HUX yMOBaX eKcIllyaTaliii. Busnaueno, 1o 3a yMOBM TIOBHOTO OCBOEHHSA Maca)kKMPOIOTOKIB Ha PO3IJIAHYTUX MapiipyTax (JiHiiHUX
i Kpyi3HUX) 1 HAIBHOCTI pe3epBY TPOBi3HOI 3/ATHOCTI (JIOTY, CYTHOBIACHIKY OIIJIBHO OCBOIOBATH HOBi MapmIpyTH. B pe3ymsrati pitmeHss
€KOHOMIKO-MaTeMaTUYHOI MO/IeJli OTITUMAJIbHOTO PO3IO/IY CY/IeH O BXKe iCHYIOUMM 1 HOBUM MaplIpyTaM CTa€ MOKJIUBUM IPUIHATTS Pi-
IIEHHST TIPO 3aTy4YeHHs (HIIOTY Ha OPEHIAHIX YMOBAX /ULt 301TbIIEHHS HOTO TTPoBi3HO 31aTHOCTI. U1t OtiHKY e(eKTHBHOCTI hyHKIIOHYBaHHS
BJIACHOTO Ta OPEH/I0BAHOTO (DJIOTY, JOLITBHO BUKOPUCTOBYBATH €KOHOMiKO-MaTeMaTU4Hy MOJEJIb ONTHMAIBbHOTO PO3IOJILY CYKYITHOCTEl
(aroTy — BJIACHOTO, OPEHIOBAHOTO Ta KOHKYPEHTIB. B pesysbraTi pillleHHs 3a1a4i MOKHA 3pOOUTH BUCHOBOK TIPO e(heKTUBHOCTI (DYHKITIOHY-
BaHHsI BJIACHOTO Ta OPEHI0BAHOTO (hJIOTY B TIOPIBHSHI i3 (hJIOTOM KOHKYPEHTIB i He0OXIZIHOCTI MPOBEIeHHsT MOIepHi3artii.

3anporoHoBaHa imMiTaIiitHa Mojie/Ib BpaXOBY€ BUKOHAHHS 3aBJIaHb, SIKi CTOSIT TePeJ] CYAHOBIACHUKOM. 3 OIHOTO GOKY, 1ie 30iIbIIeHHS
mpHOYTKY CYAHOBJIACHUKA, 3 1HIIOTO, TOBHE 33/[0BOJICHHST TIOTPel MACAKHPIB 1 TYPHCTIB B MOCIYTrax BOAHOTO TPAHCIIOPTY, 32 PAXyHOK edek-
TUBHOTO BUKOPUCTAHHS MTPOBI3HOI 3/[aTHOCTI (JIOTY B Pi3HUX yMOBax ekcruryaraiiii. Lle Takosk 103BoJIsI€ CyIHOBIACHUKY MPUITMATH PillIeHHS
I[0/{0 [O/AJIBIIOTO PO3BUTKY I0r0 BUPOOGHUYOI AiSIBHOCTI.

Kmouogi cnoBa: TacaknpebKuil (hyioT, MOPChKA TTACAKUPChKA JTiHis, e(heKTUBHICTD (DYHKITIOHYBAHHS, IMiTAIliTHA MOIENb, TEXHIYHA eKCILTyaTaIlis.
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MOJEMOBAHHA CTPYKTYPH NOPT<E/M0 MPOEKTHO-OPIEHTOBAHOI OPTAHISALLI HA BA3] EHTPONIAHO KOHUEMUE  cropimem 23-28

Bonpap A. B.

OO6’eKTOM JIOCTKEHHsI € CTIHKICTD 1 IIHHICTH MPOEKTHO-OPIEHTOBAHMX OpraHisalliil B paMKaX eHTPOIIHHOT KOHIeNIIii. 3abe3IedeHHs CTiii-
KOCTI ITPOEKTHO-OPIEHTOBAHNX OpPraHizalliil Ma€ 3/iliCHIOBATUCS UIAXOM (GOpMyBaHHS iX nopTdes npoekTis. [Ipu 11boMy, B KOPOTKOCTPOKOBIIt
TIepCHeKTHBI eHTPOITiS OpraHisaiii MoBIHHA BiZMOBI AT HEBHOMY KOPHIOPY CTIHKOCTI. A ITPH JOBIrOCTPOKOBOMY TJIANyBaHi peasisaliis MpPoeKTiB
NMoBKMHHA 3a0e31TedyBaTh iABUIIEHHS BEPXHBOI MEKI [IbOr0 KOPUAOPY 3aBAAKK IABHUINEHHIO PiBHSA enTporiiinoro Gap’epy. IIposeero anais
CYYaCHUX TH/XO/IB 10 hopMyBaHHs MOPThEJIs IPOEKTHO-OPIEHTOBAHKUX OpraHizailiil. BusnaueHo HeoOXiHicTh HOBOT iHTEpITPETAIlii HOHATD <I[iH-
HICTb» 1 «CTiliKiCTh» B KOHTEKCTi €HTPOIIITHOI METO/IOJIOTI] YIIpaBJIiHHs TpoekTamMi. Bertanosieno, 1110 3azada ¢hopMyBaHHs TOPTGhEIS TTPOEKTIB
MOBUHHA BUPILIYBATUCS 32 YMOBU 3a0€3MeUeHHs GATTAHCY <I[IHHICTh-CTIKICTb.

B xoxi gocmizpkeHHs BUKOPHCTAHI METOM CHCTEMHOTO aHI3y Ta MAaTeMaTHIHOTO MOZeToBaHHa. OTprMao HOBY IHTEpIPETAIHIO TTOHATTS
«CTifiKicTh OpraHizaiiii» B paMKax eHTPOIiHOI KOHIIEIILi, 110 BU3HAYa€ CTIHKICTD sIK 3/[aTHICTh 3aJIMIITATHCS B paMKax eHTPOIiiHOro Gap’epa, skuii
MosKke OyTH MiIBUIIEHNET 3aBAKN peastizallii BIAMOBIIHIX MPOEKTIB. BUSHAUEHO, 110 «CTIHKICTb», sIKa BUMIPIOETHCST EHEPTOEHTPOITIEI0, XaPAKTEPU3YE
cTaH opraizaitii, a <I[HHICTb> — pesyJbrar 1i AisibHocTi. 3abesnedeH st GalaHcy «CTIHKICTb-IITHHICTb> € CYTTIO OCHOBHOTO IAXO/Y /10 YIPABJIiHHS
noptesieM IIPOEKTIB MPOEKTHO-OPIEHTOBAHOI OpraHisallii, TOGTO TOCATHEHHS TIEBHUX PE3YJIBTATIB He TIOBUHHO MPU3BOIUTH 10 HEKOHTPOJIBOBAHOTO
3POCTaHHS €HTPOIIil. PO3NIIPEeHo MOHATTS «ITPOEKT PO3BUTKY» B pAMKAX €HTPOIIHOI METOOJIOTI], TI0 He CYNepeunTD iCHYIOUM ITi/IX0/IaM, & PO3BH-
Bae iX, CIocTepiratour pe3y/IsraT PO3BUTKY K BIUIMB HA €HTPOIIIIO 32 IOTIOMOTOI0 BILTUBY Ha (hopMmytodi ii mapameTpu.

Po3pobuiero Mojiestb (hopMmyBaHHst OPTGhEIsT TPOEKTIB MPOEKTHO-0PIEHTOBAHOI opraHizairii. /lana Mojiesb I03BOJISIE BU3HAYATH CKJIA]L TIOPT-
(esist IPOEKTIB BOX KATETOPIil — MPOEKTIB TIOTOYHOI TisIBHOCTI Ta MTPOEKTIB PO3BUTKY. TaKOK JaHa MOJETh PO3MO/ITISIE iX B paMKaxX BU/IITIEHOTO

MPOMIKKY yacy moptdesis 3 MeTor GalaHCyBaHHS [IOKA3HVKIB CTAHY Ta PE3yJIBTaTiB [AisibHOCTI opradizaiti. Takuii minxiz 3abesneuye criiikicTs
B €HTPOMIIHOMY KOHTEKCTI TIPH IOCSITHEHH] HeOOXIZAHOTO PiBHS IIHHOCT] OpraHisaril.
Kmouosi cnoa: IPOEKTHO-OPIEHTOBAHA OpraHisailisi, 6alaHc «IHHICTh-CTIHKICTh», TTOPThENH IPOEKTIB, EHTPOITist OpraHizaitii, eHTporiiiHil 6Gap’ep.
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JOCMIMEHHA HAANHOCTI ABAPI/HOI0 OECNYTOBYBAHHA FA30NOCTAYANLHUX CHCTEM NMPHAHICTPOBCLKOI0
PETIOHY (MOMAOBA) cropiugu 29-32

Isanoga C. C., Bypyxcyc B. P.

OG6’€KTOM IOCIIKEHHST € MOKa3HUKN HaliiHOCTI rasoTparcropTHoi cuctemu [TpuarictpoBebkoro periony (Moaosa). [Tposeaerni gocri-
JPKEHHSI [PYHTYIOTHCSI Ha MOJIOKEHHSIX TEOPii MaCOBOTO 0OCIYTOBYBaHHS.

[Mara po6oTa CrpsiMOBaHa Ha BUBYEHHsI TIOKA3HUKIB HAAIHHOCT] B YaCTHHI BUSHAYEHHS! KUIbKICHOTO CKJIa/ly BUKOHABIIB Ta TePMiHY JIKBizalii
BIZIMOBH B POOOTI CHCTEMHU, SIK HAHOIJIbIIT €KOHOMIYHO e(heKTUBHUX aCleKTiB AiAIbHOCTI ra30TpaHCOpPTHOI opraHizartii. Tak sk 3pocTtanst 06'€KTiB
ra30CMOKUBAHHS IOPIYHO 3POCTAE, TO MOTPIGHO 1 MOAJIBIIE THBUINEHHS IKOCTI HAIIHOCTI 00C/IyTOBY0UOT crcTeMu. Y TOM jKe Yac, 3i 301/IbIIeH-
HSIM TEPMiHY eKCIITyaTallii iCHyI0unX cucTeM, HIMOBIPHICTD BIZIMOBH iT €leMEHTIB 301/IBIITYETHCS, TITO0 MOJKE TIPUBECTH JI0 3HUKEHHST a00 MOBHOI BTpa-
T nipaneszatHocti. Came NOKa3HUK HaiiiHOCTI BioOpasKkae 1eil mporiec i sBiisie coboi0 XapakTepUCTHKY SKOCTI, BiiHecery 110 yacy. Jlaui nmuramms
MOKe BUPIIIHTH TEOPist MACOBOTO 0OCTyTOBYBAHHS, IOC/IIMBINN BHAIAKOBHIA TIPOTIEC 1 MTPEACTABUBIIN HOTO MATEMATHYHOKO MOJIEJLITIO HAIHOCTI.

3amponoHOBaHIN METO IOCIIIKEHHS 32 CHCTEMOI0 MACOBOTO OOCITyTOBYBaHHSI BUSIBIISIE, 110 MOTOKH, IO BXOJISITh, MOKHA PO3TJISIIATH
SIK ITyaCCOHOBCHKI (HAUIIPOCTIIN) MOE, P 1bOMY B OLIBIIOCTI BUIAIKIB MOKHA OTPUMATH 3a/I0BL/IbHI MOKA3HUKH 110 TOYHOCTI BUPIIIEH-
HsT TIOCTABJICHOTO 3aB/aHHs. B pesyibrari moOyaoBu MaTeMaTUYHOT MOJE/ TIPOBEIECHO aHali3 iCHYI0YNX BIZIMOB y PoOOTi 3a KateropisiMu.
3a pornomoroio kputepito KosiMoroposa BU3HauEHO, 10 €KCIIEPUMEHTAILHUI IPOIEC PO3IOJILITY 3asIBOK € IyaCCOHOBCHKUM (HANIIPOCTIIINM ).
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ByJ10 orpuMano cepeniii yac 06c1yroByBaH s BIIMOBU B POOOTI CHCTEMHE Ta CePeAHbOYNCENbHUIT CKIIajl BUKOHABILIB POOIT, a TAKOIK BUSIBJIE-
HO, 1110 HepailioHaJbHe BUKOPHCTAHHSA PO3PAXOBAHIX PECYPCiB MOKe MPUBECTH 710 He3BOPOTHUX IIPOIIECiB.

3acrocyBaHHs 3apPONOHOBAHOT MATeMAaTUYHOT MOJIeJIi 3a BU3HAYCHHAM NOKa3HUKIB HagilHOCTI Oy/1e eeKTUBHO i [Py eKcIryaraiiii He
TIJIbKU 1H/KEHEPHUX chcTeM, a i iHmuX 06’€KTiB TeIIoeHepreTHIHOI ray3i. Bee 1e 3aBIsiku KOMIZIEKCHOMY TT/IXO/Y 10 peaiialiii murtanb
3 GesaBapiiiHoOl AisIbHOCTI 00’ €KTIB, SIK Ha eTarli MPOEKTYBaHHsl, Tak i Ha CTaAil eKcIuTyaTalii.

Kmovoei cnoBa: Teopist MacOBOTO 0GCJAYTOBYBAHHS, CTA/Ii aBapiil, CKJIa/l BAKOHABI[B 110 JIKBIAIlil HEMOIAI0K, Yac 0OCTYTOBYBAHHS.
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KOHUENUIA PEAM3ALIT AEPMCABHOI OMTHKHK Y CPEPI MAPKYBAHHA TA PET'YNHOBAHHA ICTOTHUX EKO/IOITYHUX
BNIACTHBOCTEH KOMICHUX TPAHCIOPTHUX 3ACOBIB cropimsu 33-37

Knumenxo 0. A.

O06’ekToM JI0CTI/DKEeHH ST € chepa MapKyBaHHsI Ta PEryJIOBAHHS eKOJOTIYHIX BAACTHBOCTE JOPOKHIX TPAHCIIOPTHHX 3ac00iB. Metoz noci-
JKeHHsT Ga3y€eThCs HA KOHIIENTYaIbHiiT OCHOBI II0/I0 CTPYKTYPU JIAHUX €KOJIOTTYHOrO MAPKyBaHHST IOPOKHIX TPAHCIIOPTHUX 3aC00IB, HEOOXITHIX
JUIsT 3a0€3TIEUEHHS €KOJIOTTYHOTO MAPKETHHTY Ta YIPABJIIHHA JOCTYIIOM /0 iH(PPaCTPyKTypu. 3alpoIlOHOBAHO Pzl IPUHIUTIB e(heKTHBHOI 1ep-
JKABHOI TTOJITUKH Y chepi MapKyBaHHsI Ta PEryJIoBaHHS ICTOTHIX €KOJOTIYHIX BIACTUBOCTEH KOJICHUX TPAHCIIOPTHNX 3aC00iB Jist 3a0e3IeYeHHsI:

— 3MEHIIIEHHs BUKI/IiB TOKCUYHNX PEYOBUH JIOPOKHIM TPAHCIOPTOM B €KCILIyaTallii Ta HOKPAIeHHs SIKOCTi aTMOC(epPHOTo HOBITPSI MICT;

— 3MEHIIEHHS iHIINX MTPOSIBIB TEXHOTEHHOTO THCKY JOPOKHBOTO TPAHCIIOPTY Ha JOBKIJIIA Ta JIOAUHY;

— B IIiJIOMY [TOKPAIeHHs YMOB [IPO’KUBAHHS JIIOJIEH B MicTax;

— 3MEHIIIEHHS CIIOJKNBAHHS TPAHCIIOPTOM €HEPreTHYHUX PECYPCiB Ta BUKU/IIB ITAPHUKOBHX Ia3iB.

CdopmyrpoBaHO TEPMiHN Ta BU3HAUYEHHS B YACTUHI:

— [OTOYHOTO PiBHS €KOJIOTTYHOT HeOGE3MEKH IHTPEAIEHTHOTO 3a0pYIHEHHSL, TIOKA3HUKIB e(DEeKTMBHOCTI BUKOPMCTAHHS €HEepPril Ta eKOJIOTIIHO-
TO MapKyBaHHSI, iICTOTHUX €KOJIOTIYHIX BIACTHBOCTEN KOTICHOTO TPAHCIIOPTHOTO 3aC00Y B €KCILTyaTallii, Ta Ha IHIINX eTarnax JKUTTEBOTO IIHKILY;

— BU3HAYEHb €KOJIOTTYHO CIPHSITIUBOTO Ta €HeProeeKTHBHOrO KOIICHOTO TPAHCIIOPTHOTO 3aC00Y;

— €KOJIOTIYHUX 30H PETYJIbOBAHOTO KOPUCTYBAHHS IOPOKHBOIO Ta 1HIIOIO iHPPACTPYKTYPOIO;

— €IMHOT HAIIOHAILHOT Ga3y IaHUX KUTTEBOTO IIMKJIY KOJICHUX TPAHCIIOPTHUX 3aC00iB.

3arpoItoHOBAHO 3aCajIM JIEPKABHOTO PEryJIoBaHHs y cdepi iCTOTHUX eKOJIOTIYHUX BJIACTUBOCTEN Ta €KOJIOTIYHO CHPUSTINBOTO BUKOPH-
CTaHHSI KOJICHUX TPAHCTIOPTHUX 3aCO6IB, M0 OXOIUIIOIOTH:

— BCTAQHOBJICHHS [IPOTPECUBHUX €KOJIOTIYHIX BUMOT;

— BU3HAYEHH Ta MAPKYBaHHsI iICTOTHUX €KOJIOTTYHUX BJACTUBOCTEH KOJIICHUX TPAHCIOPTHUX 3aC00iB Ta IOBEACHHS IX 10 CIIOKUBAYiB;

— BIPOBA/IKEHHSI TIPOTPECUBHOI CHCTEMI OTIOATKYBAHHS Ta PUHITNITY «3a0py/IHIOBAY TIIIATUTD>, TIIIHOBOTO BUKOPUCTAHHS PECYPCiB;

— qndepeHuianii 10CTyILy /10 pUHKY I1€PeBe3eHb;

— BIIPOBAJKECHHST TIPOTPECUBHUX TEXHOJIOTIH Ta 3aXO0/IiB MO0 MEPIOANYHOTO Ta BUOIPKOBOTO KOHTPOJIO MPUAATHOCTI /10 eKCILTyaTallii,
CTHMYJIIOBAHHSI EKOHOMHOTO Ta PAI[iOHAJIbHOTO BUKOPUCTAHHS ITAJIMBHO-EHEPIeTHYHUX PECypCiB.

Busnaueno k1040Bi KOHIIENTYAIbHI TOJI0KEHHS CHCTEMU MapKyBaHHS iCTOTHUX €KOJIOTIUHNX BIACTHBOCTEH Ta BIIPOBAIPKECHHS €KOJIOTI-
HUX 30H PeryJIbOBAHOTO KOPUCTYBAHHS JJOPOKHBOIO Ta iHINOIO iHGPaCTPyKTYpOIO.

Kmowozi cnosa: 10pPOKHI TPAHCIIOPTHI 3aCO0M, iICTOTHI €KOJIOTIYHI BJIACTHBOCTI, EKOMAPKYBaHHsI, €KOJIOTTUH] 30HH, JlepKaBHE PETYIIOBAHHSI.
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AHAM3 EPEKTHBHOCTI METO/IB INTEHCHDIKALIT B 3BAJJAHMX YMOBAX  cropinku 38-40

Py6ens B. I, Py6ens B. B.

O06’ekTOM OCTiKEHHS € Tiportecy iHTeHcudiKanii cBepaIOBIH, a caMme KUCJA0THI 00pobky. [IpoBesieHi B po6OTI MOCTIIKEHHS 6a3yI0ThCS
Ha BIUIMBI KUCJIOTH Ha TPOAYKTUBHUIA TJIACT, IKMI TIPEACTAaBICHNUI BallHAKaMK, Ha 3011bIeH i 1e6iTy CBEPAJOBUHY, Ha 3HUKEHHI CTYIEHS
00BO/IHEHHST, Ha TPUBAJIOCTI e(heKTy Ta HA T0JATKOBOMY BUIOOYTKY.

OcHoBHa TinoTe3a JOC/I/KeHHS MOJISITae B IPUITYIIEHH], M0 eeKTUBHICTh MeTO/IB iHTeHcrdikalii BU3HAYa€ThCs 110 3MiHi Ae6iTiB i 00-
BOJIHEHOCTI CBEPIOBIH 10 Ta TIicIst TIpoBeieH st 06po6oK. Lleit MeTos omiHKY eeKTHBHOCTI 103BOJISIE BUSHAYKMTH TIPUHIIUIIOBY MOKJIUBICTD
i IepCIeKTUBHICTD 3aCTOCYBAHHsI TOTO UM iHINOTO BU/LY BILUIMBY Ha npuBuOGiiiny 3oy miacta (IT31T). A TakoxK I10C/IiA0BHICTD 3MIHH OCITIUKY -
BaHUX TTAPAMETPiB, IO XapaKTepu3yIoTh epeKTUBHICTH pidunxX BuiB BBy Ha [I311. Oxnak 1eit MeToz He /103BOJISIE BUSHAUYNTH KibKiCHOTO
BILUIBY KOHKPETHOTO reosoro-hisuyHoro abo TeXHOIOriyHOro (haktopy Ha eheKTHBHICTH iHTeHCHDIKalil cBepIoBUH. Y pasi IPOBeICHHS
Ha BUCOKOOOBOIHEHHX CBEPIOBUHAX BOCTAIHIX 06POOOK, KIJIBKICTH ITapaMeTpiB, Bi/l SIKMX MOsKe 3a/esKaTh eheKTUBHICTH BChOTO 3aX0/LY,
3poCTaE B Kijibka pasiB. Y 1bOMY BUIIAIKY BUSBJIEHHSI CTYNEHs BIUIMBY TOTO 4d iHIIOrO (akTopy Ha eheKTHBHICTH 0GPOOKU CBEPATIOBIH
MOKHA BU3HAYUTH TiCJIs TPOBeIeHHs HaraTo(hakTOPHOTO CTATUCTUYHOTO aHATIi3Y Ta TTO0YI0BH MaTeMaTHYHUX MOJIEJICH.

PoaranyTto perpeciiinuii anajis 3 BUSBIEHHS BIUTHBY Te0JIOTO-(Pi3UIHUX i TEXHOTOTIYHUX (DaKTOpiB Ha eheKTHBHICTD MTPOBEIEHHS
inTeHcudikanii Ha cBepoBuHax. [lokasaHo piBHSAHHS, 1O ONUCYIOTh KUJIBKICHUI BIIMB KOJKHOTO 3 PO3IJISHYTUX I'€0JIOr0-TEXHOJIOTTYHUX
(akropis Ha eexTrBHICTH 06POOOK cBEpIOBIH. OTpUMaHi PIBHSIHHS JO3BOJISIIOTH MiAIGpaTH ONTHMAIbHI YMOBHU POBEICHHST iHTeHCH(DiKa-
11ii CBEP/JIOBUH JIJISI 33/laHIX YMOB 3 METOIO JIOCSATHEHHS [IJIAHOBAHOI e(DeKTUBHOCTI.

TTokasaHo, M0 BaKJIUBY POJIb IIPU 06pOOIT KApOOHATHKX MOPI/T COMSHOI KMCJIOTOIO Bilirpae sk mpupict aebity, Tak i 06’eM, i THCK 3aKady-
BaHHsI KMCJIOTH. AJle HallBaxKIMBIITY poJib Bigirpae cTynitb 00BoHeHHs. Y poOOTi 3alIPOIIOHOBAHO BUKOPUCTOBYBATH O1JIBII CKJTaJHII METO/
inrencudikarii, aKuii J03BOJUTH OAHOYACHO 3MEHIITUTU OOBOHEHICTD IIPOAYKII Ta 301bIHUTH 1€0IT CBEpAIOBUHH.

Kmouosi cnosa: cosisiHO-KHCJI0THA 00pOOKa, TiaHO-KUCIOTHA 06poOKa, OPoa KOJIEKTop, iHTeHcudikais BugoOyTKy hJroiry, 06BojHe-
HicTb, kpurepiit Dimepa, MHOKUHHA Perpecis.
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