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The integration of science and production in innovative industrial enterprises is
one of the modern problems of the world economy. Experts are increasingly
considering the innovation potential as a decisive factor in economic progress, while
the "material” factors (size of the territory, population growth, climate, availability of
minerals, etc.), which prevailed earlier, have receded into the background. It is
innovation and related scientific and technological investment, rather than
investment, that are increasingly becoming the most important factor in the
competitiveness of enterprises (especially in the world market), and at the macro level
- the main factor of intensive economic growth [1-3].

Accordingly, the key parameters of investment in innovative projects are the
project budget, its financial support (structure and volume of financial sources), the
level of innovation risks, the internal rate of the projectrpofitability and the duration of
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the project cycle [4-6]. These parameters allow to create a descriptive graphical
model of investment in an innovative product at different stages of its life cycle,
presented in Fig. 1.

It should be noted that the life cycle of an innovative product covers the period
from the origin of a scientific idea to the moment of withdrawal from production of the
product (which is the result of commercial development of this idea). That is, this
concept is broader than the concepts of "innovation project life cycle" and "product
life cycle" [7-10].

A

Innovative (scientific and scientific- Stage 4 Commercialization of innovations
technical) activity: creation of a new
product >

Y

Financial Results, $

R&D sphere
Growth
retardation Decline
Growth
Implementation The amount of proﬁtJ
Revenue
Stage 1 Academic Stage 2 Stage 3
Science RwW bW
Investments and their d
financing, $ Completion of innovative
Innovative investments

investments

Investment in the production of a new
Investment | lag product

Payback period ("return") of innovative investments

Budget Commercial investment of innovative

investments activity N Current production investments of
innovative nature

A
A

4

The general period of innovative investments

A

Fig. 1. Graphic model of the process of investing in an innovative
product at different stages of its life cycle
Source: built by authors
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In the graphical model of the process of investing in innovation presented in Fig.
1, the emphasis is on the actual innovative investments aimed at developing a new,
innovative product. Innovative investments are separated from "ordinary" production
investments of non-innovative nature, carried out at the stage of commercialization
of an innovative scientific and technical product. The specifics of the innovation
process is that first (in the first phases of the life cycle) it is innovative investment that
is carried out, while the subsequent income and profits that pay them off, are
generated jointly by innovative and "regular" investments. In some cases, this may
make it difficult to determine the return on innovation.

One of the advantages of the model presented in Fig. 1, is that the costs of
development and subsequent production of a new product are shown in it in two
ways. In the lower quadrant, they are shown directly - as investments, broken down
into innovative and "ordinary”. In the upper quadrant, they are shown indirectly and
generalized - as the difference between income and profit, which represents the total
cost of production, taking into account the discounted costs of R & D (i.e. discounted
innovation investment). Taking into account the depreciation of fixed assets (involved
in both R&D and production), the total cost of production will be less than the amount
of investment.

As a result of the research it is established that the development of new and
improvement of existing methods of evaluation and modeling of investments in
technological and product innovations will solve the problem of technological
modernization of industry, increase production of competitive innovative products,
transition to innovative type of economic growth.

References:

[1] Kuksa, I, Shtuler, 1., Orlova-Kurilova, O., Hnatenko, I. & Rubezhanska, V. (2019). Innovation cluster as a
mechanism for ensuring the enterprises interaction in the innovation sphere, Management Theory and
Studies for Rural Business and Infrastructure Development, 41(4), 487-500. Retrieved from:
https://doi.org/10.15544/mts.2019.39
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Pojecie rekrutacji wedtug A. Paczkowskiego jest definiowane jako ,system
komunikowania sie z rynkiem pracy, w celu pozyskania wtasciwej grupy kandydatow
na wolne stanowiska”. [1] Nieco obszerniej okresla rekrutacje A. Ludwiczynski.
Wedtug tego autora ,rekrutacja to catoksztaft pozgdanych oraz uzgodnionych
postepowan, zwigzanych z przyjmowaniem na stanowiska organizacyjne ludzi, ktérzy
majg oczekiwane umiejetnosci zawodowe, uprawnienia oraz cechy psychiczne”. [2]
Procedura naboru powinna by¢ we wiasciwy sposob przygotowana jak rowniez
sformutowana, tak, aby zacheci¢ odpowiednich kandydatow, a zarazem
wyeliminowac nie klasyfikujgcych sie do wymagan jakie stawia kierownictwo. [1]

Z tego tez powodu rekrutacja musi spetniaé cztery zasadnicze funkcje:

- pierwszg z nich jest funkcja informacyjna, ktéra polega na sporzgdzeniu
informacji o poszukiwaniu przez przedsiebiorstwo chetnych na wolne stanowisko.

- kolejng jest funkcja motywacyjna polegajgca na wystosowaniu odpowiedniego
komunikatu do potencjalnych kandydatéw zachecajgcych do starania sie o wakujgce
w firmie stanowisko.

- trzecia jest funkcja autoselekcji inaczej okreslana jako selekcja wstepna.

- ostatnig z omawianych funkgciji jest funkcja marketingowa. Polega ona na tym,
iz informacja, zawarta w ofercie pracy nie stuzy w bezposredni sposoéb rekrutaciji, lecz
jest wspomagajgca korzyscig dla przedsiebiorstwa. [3,]

Fundamentalnym zadaniem rekrutacji jest werbunek pracownikow w
odpowiedniej ilosci, posiadajgcych okreslone cechy, w konkretnym miejscu i czasie
tak z wewnatrz instytucji jak rowniez z najblizszego jej otoczenia, w taki sposob, aby
zapei¢ obecne i przyszie, przewidywane lub tez losowe niedobory kadrowe. [4]

Rekrutacja jest to proces, ktéry posiada swoj okreslony schemat. Na poczatku
nalezy zbudowaé plan zasobdéw ludzkich, a wiec okresli¢ potrzeby kadrowe
przedsiebiorstwa. Czasami zdarza sie, ze przedsiebiorstwo moze uzupetni¢ wakat
nie zatrudniajgc nowych pracownikoéw, z tego tez powodu nalezy wzig¢ zawsze pod
uwage wszystkie alternatywne mozliwosci w tym wzgledzie. Wazny jest takze
charakter wakatu, ktéry moze by¢ staty (przejscie pracownika na emeryture,
zwolnienia itp.) i czasowy (wszelkiego rodzaju urlopy, czy tez zwiekszone
zapotrzebowanie na prace na czas okreslony). [5]

Nastepnymi czynnosciami, tak w rekrutacji wewnetrznej jak i zewnetrznej sa:

» sporzgdzenie oferty pracy dla os6b ubiegajgcych sie o stanowisko pracy,

» wstepna analiza rynku pracy (wewnetrznego albo zewnetrznego), dzieki ktorej
bedzie mozna okresli¢ zakres rekrutacji tj. czy ma byc¢ otwarta czy zamknieta, ogolna
(szeroka), czy tez ma sie ona ograniczac do jednego segmentu rynku pracy (waska),

+ skierowanie oferty pracy na rynek zewnetrzny (wewnetrzny). [5]
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Mozna wyciggngc takie wnioski, ze wspotczesne przedsiebiorstwa za swoj
podstawowy cel stawiajg sobie odpowiedni dobor personelu. Z tego tez wzgledu
rekrutacja odbywa sie na bardzo rygorystycznych zasadach, tak aby nowo pozyskani
pracownicy przyniesli przedsiebiorstwu jak najwiecej korzysci.

Literatura:
[11 Pocztowski, P., (2003). Zarzagdzanie zasobami ludzkimi. PWE. Warszawa. (s.74).
[2] Ludwiczynski, A. (2007) Alokacja zasobow ludzkich w organizacji, Warszawa. (s.197)
[3] Golnau, W., (2007). Zarzadzanie zasobami ludzkimi, Warszawa. (s.146)
[4] Schwan, K., (1995) Marketing kadrowy. Warszawa. (s.63)
[6] Pawlak, Z., (2011) Zarzadzanie zasobami ludzkimi w przedsiebiorstwie, Warszawa. (s.199)
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UKRAINE

The large-scale innovation is needed to maintain competitiveness and high
economic growth, and large investments are needed to innovate. In a market
economy, investments are made mainly on a commercial basis with a focus on profits.
However, when investing in innovations (innovation projects), the private investor
faces increased investment risk and therefore needs reliable methods of investment
evaluation and investment modeling of innovations in industrial enterprises. In this
regard, there is an urgent scientific task to improve methods of evaluation and
modeling of investment activities of innovative industrial enterprises in order to
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maintain their competitiveness, increase the level of their intellectualization, increase
innovation, integration of science and production. Only the development of new
methods for assessing and modeling investments in technological and product
innovations, and improvement of the existing ones will solve the problem of
technological modernization of industry, increase production of competitive
innovative products, the transition to an innovative type of economic growth [1-5].

The review of experts' opinions on the issue of investment support of
innovations allows us to highlight the following features of investment in innovative
projects: constant growth of the share of innovative investments in the total
investment of firms; specialized nature of innovative investments, due to the specifics
of the created assets; relatively long investment cycle and payback period, which
increases the risk of a temporary gap between costs and results; low liquidity of the
project in its intermediate stages; uncertainty of a positive R&D result; the difficulty of
assessing the results obtained in the implementation of innovative projects [6-10].

Based on the above, the following conceptual structural-mathematical model for
assessing the investment attractiveness of an innovative project is proposed, which
Is universal in nature and can be an element of any existing investment mechanism.
A key aspect of the model is innovation risk management. The model is based on the
calculation of the project advantage index according to the formulas of qualitative
profit and risk indicators, first proposed by Ansoff, who considers the advantage index
as the most acceptable integrated indicator of the investment attractiveness degree
of an innovative project (1-7):

= % X NPV X Pt X Pp X S X Z X 100% = f(NPV, Pt, Pp,S,Z)(max), (1)
NPV = —I, + 2{=1%, @

i=r+w+G, 3)
Pt=1-R)+-(1A—-R,) =f(Ry,...R,,)(max), (4)

Pp=(1 =R+ (1—-Ry) = f(Ry, ... Ry)(max), (5)

Z =P /P = P /(XL a; x)*(X]E1 b Yj)ﬁ’ (6)

Mr = %:1 Rm + Z?I;I:l Rn + Zgleh (7)

where H - project advantage index (as a percentage);
M, - indicator of the technical level of the project (in units);
M, - financial advantages of the project (in terms of liquidity) (in units);
C, - total costs for project development, including costs for applied research,
capital investment, production capacity, additional staffing of the enterprise,
etc. (in standart units);
J- accumulation factor, which is expressed in the share use of existing
specialized production facilities (in units);
M,.- indicator of total risks for the respective project (in shares of the unit);
NPV - total net discounted income for this project for the entire project cycle (in
standart units);
P,- probability of technical success of the project (in shares of the unit);
PB,- probability of commercial success of the project (in shares of the unit);
S - strategic compliance of the designed scientific and technical product with
other products, technologies and markets (in units);
Z - the degree of use of the intellectual potential of the enterprise (in shares of
the unit);
FV, - the amount of income in the year t (in standart units);
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T - project planning horizon (number of years);

i - individual discount rate, which reflects part of the risks of this project (in
units);

I, - initial investment costs for the project (in standart units);

r - real (adjusted for inflation) risk-free loan interest rate (real rate of return on
loans, cleared of the inflation component);

w - average inflation expectations for the settlement period. It is the inflation
expectations regarding future financial flows that are relevant, not the actual
inflation that has taken place;

G; - premium for a separate risk on the I-th risk factor. Only non-innovative
systematic risks of a general nature, not reflected in the benefit index, are
taken into account;

R, ... R,, - technical risks of the project (in units);

R;, ... R, - commercial risks of the project (in units);

R}, ... R, - other risks of the project (in units);

P,,- realized intellectual potential of the enterprise (in standart units);

P, - available intellectual potential of the enterprise (in standart units).
Indicators P, i P,.are calculated by a formula based on the Cobb-Douglas
model;

x; - the number of specialists of the i-th level (i=1,...n);

a; - "contribution" of specialists of the i-th level,

yj - the number of high-tech equipment of the j-th type, (j=1,...m);

b;-j-type equipment performance;

a i f - coefficients determined by the specifics of intellectual activity of
specialists of the enterprise (as arule, a + f = 1).

The proposed conceptual structural-mathematical model assumes that the risk

factor is a fundamental problem of investment support of innovative projects, and the
final stage of analysis of innovation risks is the calculation of the individual discount
rate for each project (based on the assessment of total and individual risks). The
purpose of this model is to provide a comprehensive, systematic approach to
investment decision-making in the field of innovative design.

]

[2]

[3]

[4]

[5]
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UKRAINE

The state apparatus is a structured system of public authorities, the main
criterion for the division of which is the division into legislative, executive and judicial.
Each of these branches of government has its respective tasks and functions.

Under the functions of the state should be understood as a set of main areas of
its activities. The functions of the state include - political, economic, environmental,
social, cultural, law enforcement and a number of other functions. In general, the
concept of public administration covers various areas of regulation of public relations
in the state. An important division of functions on the territory of such distribution is
the external or internal functions of the state in the field of governance, as public
authorities can carry out the process of regulating relations both within the country
and abroad.

According to the current Constitution of Ukraine, the Legislative Power in our
country includes the Supreme Council of Ukraine, whose tasks include the
representative function, legislative function, state-building, political function and
parliamentary control function, and the list of such functions is provided by current
state legislation [1].

If the main tasks and functions of the Supreme Council of Ukraine include its
legislative process, is the legislative function is entrusted exclusively to the
Parliament, then the direct implementation and application of the law is provided by
the executive authorities. It is they (these bodies) who implement the laws.

It should be noted that the system of executive bodies has a structured
hierarchical system vertically, namely, the executive bodies are divided into Higher,
Central and Local.

The highest executive bodies include the Cabinet of Ministers of Ukraine,
represented by the relevant ministers and headed by the Prime Minister. The central
executive bodies include ministries and departments, while the local executive bodies
include the relevant local administrations and administrations.
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It should be noted that the relevant powers, depending on the level of the
executive body, have their respective territory of extension of their powers, or
jurisdiction. Thus, the powers of local executive bodies are territorially extended to
the territory of the district or region.

One of the most important areas of regulation of social relations is the economic
development of the state and society, and therefore the study of public administration
in the field of economics is a priority area in science.

The system of judicial authorities includes courts, which are divided into
Commercial, Administrative and General local courts, each of which is designed to
protect the violated rights of participants in public relations.

However, in the system of the judiciary to ensure the proper functioning of the
economy, the main emphasis we would put on the Commercial and Administrative
Courts. If the Commercial Courts protect violated or disputed rights between legal
entities, the jurisdiction of the Administrative Courts includes the consideration of
disputes between enterprises and the fiscal service in the person of the State Tax
Inspectorate. Therefore, the level of foreign investment in the state depends on the
timely and proper consideration of cases in commercial and administrative courts, as
the external investor is interested in a transparent and fair system of justice through
the prism of real protection of violated rights and interests of the investors.

References:
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%D0%B2%D1%80#Text
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BUBIP MOKA3HUKA OLIIHKOBAHHA EKOHOMIYHOI
E®PEKTUBHOCTI BNMPOBAAXEHHA HA NIANPUEMCTBAX
HOBUX TEXHOJIOTI'IA

CokoneHko Bitanin Bitaninosuy
3006yBay BULLOT OCBITU IHCTUTYTY EKOHOMIKM | MEHEXKMEHTY
HaujioHarnbHul yHisepcumem «JlbgigcbKka rosimexHikax

EmenbsaHoB OnekcaHngp Opinosuy
O-Pp. €KOH. HayK, OOLEHT, AOUEHT Kadeapn eKOHOMIKM NignpuemMcTBa Ta iHBECTULIN
HauioHanbHul yHieepcumem «JlbgigCbKa rosimexHikax

YKPAIHA

OaHUM 3 HaMBaXIMBILWNX YMHHUKIB (DOPMYBaHHS KOHKYPEHTOCMPOMOXHOCTI
NiANPUEMCTB € BUKOPUCTaAHHSA HUMW NPOrpecrMBHMUX TEXHONOrYHMX npouecis [1]. Mpwu
UbOMY BMPOBaKEHHSI TaKUX TEXHOMOri CnpaBrisie CYTTEBUMWA BMMAMB i Ha iHLU
MOKa3HWKN Ta XapakKTEPUCTUKN AianbHOCTI nignpuemcTs [2, 3]. Y 3B'si3Ky 3 UUM
nepexig nignpuUeEMCTB Ha HOBI TEXHONOril BUrOTOBMEHHA NpoAyKuii € OAHUM 3
KNYoBmUX (pakTopiB IX eKOHOMIYHOro po3BuUTKY [4]. MNMpoTe, Taknin nepexig noTpedye
peTenbHOro 0brpyHTyBaHHSA 3 BUKOPUCTAHHAM NOKA3HWKIB OLiHIOBAHHS €KOHOMIYHOT
€(EeKTMBHOCTI MPOEKTIB TEXHOMOMYHUX 3MiH.
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3aranom, y npakTuLi eKOHOMIYHOro aHanidy BUKOPUCTOBYIOTLCSA Pi3HOMaHITHI
MOKa3HMKM BUMIPIOBAHHS E€KOHOMIYHOI €e(EeKTUBHOCTI, 30Kpema iHAuKaTopwu
npnbyTkoBocTi [5]. OgHaK, MOXHa BUOINUTU HU3KY 3aranbHUX BIIACTUBOCTEMN LINX
NMOKa3HWKiB, a came:

1) NokasHUKN edPeKTUBHOCTI MalOTb BiAHOCHUI XapakTep;

2) Ui NOKa3HWKN sBNsAOTb cobo, HacaMmnepen, aHaniTUYHi iIHCTPYMEHTH, siKi
AalTb MOXNMBICTb MOPIBHIOBATU MiXX COBOI pe3ynbTaTUBHICTb (DYHKLiIOHYBaHHS
ob’ekTiB  AocnifKeHHa  (NigNnpUEMCTB, BapiaHTiB  TEXHOMOMYHMX  PilleHb,
IHBECTULIMHMX NPOEKTIB TOLLO);

3) TaKoX MNOKa3HWKN e(EKTUBHOCTI MOXYTb CRyryBatum Ansi aHanidyBaHHSA
AVHaMiKu pe3ynbTaTUBHOCTI PYHKLiIOHYBaHHS 06’EKTIB;

4) KOHCTpPYIOBaHHSA NOKa3HMKIB ehbeKkTMBHOCTI nependavae, Hacamnepen, Buoip
pe3ynbTaTHOro Ta 6asncHOro iHAMKaTOPIB 3 NoAAnbLUMM iX 3iCTaBMNEHHSAM.

MpunycTnmo, WO iCHYe neBHa MHOXWHA OOQHOTUMHMX O6’ekTiB (NiANPUEMCTB,
IHBECTULIMHMX MPOEKTIB, BapiaHTIiB TexHOMorin Towo). Todi Mipo edeKTUBHOCTI
nesBHoro o6’ekta byae Take YMCnoBe 3Ha4YEeHHS, Sike 3a40BONbHAE BUMO3i: Y BUNAKY,
AKLWO 3HAYeHHSA YCiX MOKa3HMKIB, O XapaKTepusyloTb KOXeH O0’eKT, 3MIHUTK B
OAHAKOBIN nponopuii TakuM YMHOM, LWO6 3HA4YeHHS OAHOro 3 LKUX MOKa3HUKIB
(6a3ncHoro nokasHuka) ctano piBHMM Ans yCix 06’exTiB, TO Take YNCOBE 3HAYEHHS
MipU eEeKTUBHOCTI MOBWMHHO CTaTU MPAMO MNPONOPLIMHUM BeESNMYMHI Hanepen
obGpaHoro pesynbTaTHOTO MNOKasHMKa, SKAUA  XapakTepusye KiHUEBY MeETy
PYHKUIOHYBaHHS gocnigKyBaHuX 06’ekTiB. 3okpemMa, AKLLO B SKOCTi pe3yrbTaTHOro
nokasHuka obpaTtu onepauiiHum npubyTok, a B SKOCTi 6GasucHoro — obcar
onepauinHuMx BuUTpaT, TO Mipolo edekTMBHOCTI o00’ekta Oyae BigHOLWIEHHSA
onepauinHoro npmbyTKy Ao BUTpAT. AKLLO X B AKOCTi 6a3nCHOro nokasHuka obpatu
YUCTUI OOXiA, TO Mipoto ehbekTMBHOCTI Byae BiaHOLWEHHSA NPMOYTKY 40 LibOro 4oxoay.
TakuMm 4YMHOM, AONS KOHCTPYKOBAHHA MOKa3HMKa edEeKTUBHOCTI, L0 XapakTepusye
NEBHUA BUA rOCNOAAPCBKOI AisinbHOCTI, NOTPIGHO BoOMoAiTM cnocobom BMbOpy
6a3uncHOro Ta pesynbTaTHOrO NOKa3HUKIB.

PosrnaHemMo BuUNagoK IiCHYBaHHA [OEKifbKOX anbTepHATMBHUX BapiaHTIiB
TEXHOSoril BUrOTOBMEHHS MNEBHOI MNpOAYKUil, K BigPI3HATbCA HaTypanbHUMU
obcaramm BMpOOHMLTBA Ta BENMYUHOK MOTOYHUX | KaniTanbHUX BUTpAT. Togi, sK
nokasano npoBeAeHe HaMu AOCNIAXEHHS, B AKOCTi 6a3nCHOro nokasHmka noTpibHO
obupaTt BENMYMHY YNCTOro 4oXon4y 3a Bi4nNOBiAHMM BapiaHTOM TEXHOSOTrII, a B IKOCTI
pe3ynbTaTHOro MoKasHWKa — BENUYMHY HagnpubyTKy BrRacHuka TtexHonorii. Mpu
LbOMY HagnNpuOyTOK 3a MEBHOK TEXHOMOrIEID 0BYMCNIOBATUMETLCH SIK PI3HULSA MK
YUCTMM OOXOO0M BiJ BUKOPUCTAHHSA TEXHOMOrII Ta BESIMYMHOKO NpuBeaeHNX BUTpaT
3a Heto. CBO€O Yeprol, npueeneHi BUTpATU ABNAOTECA COBOK CyMy MOTOYHMX
BUTPAT Ta KaniTanbHUX BUTPAT, MOMHOXEHMUX Ha HOPMY NPUOYTKOBOCTI IHBECTULIIN.
3a Takux yMOB MOKa3HWK e(eKTUBHOCTI MEBHOro BapiaHTy TexHonorii (E) 6yae
obuncnoBaTUcs 3a POPMYSIoH:

Ezl—(C+R'><H)/ﬂ, (2)
Oe C, K — 8i0nogiOHo nomoyHi ma kanimarsbHi sumpamu 3a rneeHuUM sapiaHmom mexHosioaii;

H — Hopma npubymkosocmi iHeecmuuyiti y yacmkax 00UHUUI;
[ — yucmut doxio.

MokasHuk (1) noBHICTIO BiAMOBIAAae CHOPMYNbLOBaHIA BUlle BMMO3i [0
nobyaoBM MOKa3HMKIB, $Ki XapakTepusyrTb Mipy €KOHOMIYHOI €e(EeKTUBHOCTI
rocnogapcbKol AaisanbHocTi. BignosigHo, Harkpawmm 6yae Ton BapiaHT TeXHONOoril, 3a
SIKOrO 3HAYEHHS LIbOro NoKasHuWKa € MakCUMarnbHUM.
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BUKOPUCTAHHA TEXHONOI BIIOKYENH
Y NAHUIOFAX MOCTABOK

Bepeckna Map’aHa PomaHiBHa
KaHaAugaT negaroriyHmMx Hayk, OOLEeHT
JIbgigcbKull OepxxasHUl yHigepcumem 8HymMpIlHIX cripas

Muxaniubka HaTania ApocnaBiBHa
KaHOuAaT HayK 3 JepXXaBHOro yrnpasniHHA, JOUEHT
JIbgigcbKuli OepxxagHUl yHigepcumem 8HymMPpILIHIX cripas

YKPAIHA

TexHonoris 6nokyenH (3 adrn. blockchain — naHutoXok 6nokiB) CborogHi
Habupae cTpiMkoi nonynspHocTi. Cuctema 6nok4yenH Habyna CBOro pPo3BUTKY B
poboTi 3 kpunToBanTol 6iTkoIH (bitcoin) i cnoyaTky BukopucTOByBanacs Ans
NpuxoBYyBaHHS HopMaLii npo TpaH3akuii. KoHuenuito iHpopmauinHmMx 6nokis
3anpornoHyBaB y 2008 p. Catowi HakamoTo.

TepmiH ONOKYenH OOCMIBHO O3HA4ae «aHLUKXKOK OnokiB», Oe KoxeH Onok
noe’sisaHnn i3 nonepegHiM. BrNokom HasmBalTb TakuM iIHPOPMALIMHUM NakKeT, Lo
MIiCTUTb Yy cobi BCi nonepeaHi BiAOMOCTI i YaCTUHY HOBUX. A BECb NaHLIIOXOK SBNSIE
coboro posnogineHy Mix 6es3niyyi0 ydacHukiB 6a3y gaHux, wWwo npautoe 6e3
LEeHTpani3aoBaHoOro yrnpaemiHHSA, TOOTO BIACYTHIM NOCEPEOHUK Yy BUIMSAi O4HOro
«UEeHTpanbHOro cepsepa», Ha skoMy 30epiraetbca Bcs iHgopmauia. Came
BIACYTHICTb LiEeHTpanisauii € BaXnMBUM e€fleMeHTOM TEXHOMOTIil, OCKiflbK/ BCi AaHi
30epiraloTbCsl Ha KOMM'KOTEpax KOpPUCTyBadiB. YCi KOpUCTyBadi naHuwra e
PIBHONPABHMMWN N YTBOPIOKOTb COOOK Mepexy KOMM'IOTEPIB, HA KOXHOMY 3 SIKMX
36epiraeTbca Konist AaHMX ONOKYEnH.

TexHonoriss 6nok4yenH 6a3yeTbCa Ha CKNagHin cUCTeMi LWNpPYyBaHHSA, B SAKIN
KOXXeH OnoK Mae CBiN yHikanbHW Ktod. BukopucTaHHs wundpy rapaHTye, Lo
KOpUCTyBa4i MOXYTb 3MiHIOBaTU TiNbKW Ti 6GN10KM naHutora, 4o 9KMX Y HUX € OOCTYyn,
TOBTO SAKMMM BOHWM BOMOAIOTE, 3HAOYM BigNOBIgHMI KNtod, 6e3 aKkoro 3anuc 'y dpamn
30iNCHNTM He MoXxHa. Taka ocobnueicTb 6a3 gaHux 6GnokyernH pobuTb 3roMm
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Xakepamy NpakTU4YHO HEMOXIIMBWUM, OCKINbKW ANS UbOro iM NoTpibHO ogHO4YacHo
oTpMMaTK SOCTYN A0 Konin 6a3n gaHux Ha BCiX KOMM'loTepax y Mepexi. AKLWOo HaBiTb
opuriHanbHUN OOKYyMeHT abo TpaH3akuis 6yayTb y noganblioMy 3MiHeHi, TO B
pesynbTaTti faHi oTpyMarTb iHWUA UudpoBUA Nignuc, Wo CBigyMTUME npo
HeBIQMOBIAHICTb Yy cucTeMi. Lla cuctema opraHizoBaHa TakK, L0 KOXEH 11 ydacCHUK
MOCTINHO NepeBipsie BI4OMOCTI, SIKi HAAXOAATb 40 HbOro. Y pesynbTarTi nig Yyac 6yab-
KOl onepauil niagTBEepOXYHTbCA UiNICHICTb | OOCTOBIpHICTL MaTepianis, WO
30epiratoTbcsl B Mepexi. Linm rapaHTyeTbca 30epexeHHs1 i TOYHICTb BiOMOCTEN.
Okpim TOro, WndpyBaHHS rapaHTye CUHXPOHI3aLito KON po3nodifieHoro naHurra
OnokiB y BCiX KOpucTyBayiB. TakmuM YMHOM, peanisyeTbCs OAHA 3 HaMBaXXIMBILLMX
YHKUIN TexHomnorii — BCTAHOBMEHHA AOBipYMX BIQHOCUH MiX KOpuUCTyBadYamu 3
NPUYMHN TOrO, WO iHGopMaLilo He MOXHa nigpobutn, i BOAHOYAC BOHA LOCTYMHA
BCiM i KOXXKeH BignoBigae cam 3a cebe.

Y cyyacHOMY KOHKYPEHTHOMY CBIiTi MPO30picTb Ta 6e3neka po3rnagalTbea sK
KntoY Ao ycniwHoro 6i3Hecy. CninbHUM goctyn Ao iHbopMauii Mk ycima CTopoHamu
B JlaHUIOry MOCTaBOK MOXe MOMINWUTU BiAHOCMHM MK HUMW i 3pobuTh iX BinbLu
edekTBHUMU. OCHOBHI (haKTOPM BUKOPUCTAHHSA KOMMOHEHTIB CUCTEMU GROKYENH,
SKi MOXYTb BYTM KOPUCHUMM OS5 NOAINWEHHSA Yy NOTCTUYHIN ranysi:

* BigKpuBae goCcTyn 4o iHopMaLil Npo AisnNbHICTb Y MeXax naHutora noctaBok;

* Hagae KnieHTamMm MOXJIMBICTb OLiHHOBATU MPOAYKT, CEPBIC, NocCTayanbHUKIB,
NepeBi3HUKIB NepLl HiXXK NPUAMATU PiLLEHHS NPO NOKYIKY;

* Hagae KnieHTaMm MNoTpibHy M iHdopMaLilo LWOoA0 NOXOMKEHHS TOBapy Ta
BaHTaXXHOIO MapLupyTy;

* 3HUXXYE PM3KK LLOAO WaxpancTea abo nigpobneHnx ToBapis;

* cnpoLuye obMmiH ToBapamu Ta NNaTiKHUMKU CUCTEMaMW.

MigTBEpAXEHHAM  YCMILWHOrO BUKOPUCTAHHA TexHonorii  6rnokyenH gns
NOrICTUYHOI | TPaHCMOPTHOI rany3en € ChinbHi Nporpamu LWOAO0 POo3pobreHHs
nnaTdopmMn Ha 6asi gaHoT cucTeMn.

Brnok4enH ctaB TEXHOMOrYHO BiAMOBIAAK ANS BUPILLEHHA MOTOYHUX MUTaHb Y
Pi3HMX CeKTopax, ToMy 6arato KOMMaHin peani3oBylTb MOro AnNs OTPUMAaHHS
KOHKYPEHTHOI nepesaru 3a paxyHOK Npo30pOCTi B iX AiANbHOCTI. Ane BNpoBagXeHHS
TakKol CUCTEMM MOXE BUKITMKATWU 3HAYHI TPYAHOLLi, afke 3MiHIOBaTU W afanTtysaTu
NaHUIorM NoCTaBoOK A0OCUTb BaXKO.
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BCTAHOBJIEHHA KPUTEPIFO EKOHOMIYHOI'O
PO3BUTKY NIANPUEMCTB

MeTpywka KatepuHa IropiBHa
KaHL. TEXH. HAayK, aCUCTEHT Kadpepw XiMiYHOI iHXeHepil
HaujoHanbHul yHisepcumem «Jlb8i8CbKka rnosnimexHikax

EmenbsaHoB OnekcaHgp Opinosuy
AO-p. €KOH. HayK, OOLEHT, OOUEHT Kabeapu eKOHOMIKM NiANpueMCTBa Ta iHBECTULIN
HauioHnanbHut yHieepcumem «JIbgieCbKa rnosnimexHikax

YKPAIHA

Mpn po3pobneHHi cTpaTerin  CBOEI AiANbHOCTI  NigNPUEMCTBA MOBUHHI
nepenbayaty OCHOBHI NapameTpu NO4anbLLIOro0 EKOHOMIYHOIo Po3BUTKY. [Mpy LbOMY
cnig BpaxoByBaTw, LLO TakuxX napamMmeTpiB iCHye JOCUTb BaraTto, SK i BUAIB PO3BUTKY
[1, 2]. 3oKkpema, BaXNMBOK XapaKTEPUCTUKOK EKOHOMIYHOIO PO3BUTKY CyO’eKkTiB
rocrnogaptoBaHHA € NoTeHLian Luboro po3suTky [3, 4].

Cnig Big3HauuTK, WO OUIHIOBaAHHA MOTEHUiany €eKOHOMIYHOrO pPO3BUTKY
nignpuemcTea notpebye, nepeayciMm, BU3HAYEHHSA O3HaK (KpUTepiiB), 3a 4ONOMOro
AKMX MOXHa 6yno 6 BCTaHOBUTK, 4M BiAOYBaETbCA LIEN PO3BUTOK Ta AKMM € MOTO
piBeHb. TakumMun O3HaKkamMu, O4YEeBUOHO, MOBWHHI BUCTYNaTuU UinNi  OisnbHOCTI
nignpuemcTtea. [lMpyn upbomy icHye ©OaraTo pi3HMX BapiaHTiB Takux Uinen, Lo
BiPI3HAOTLCS, Hacamnepea, pPi3HMM CTyNeHeM IX y3aranbHEeHOCTI. Tak, 30Kpema,
OfHIE 3 Hanbinbl NOWMPEHMX UiNen AisnbHOCTI rocnogaproymnx cyb’ekTiB €
3HWKEHHSA BENMNYNHU NOTOYHMX BUTPAT, NOB’A3aHUX i3 34INCHEHHSIM TaKoT AiNbHOCTI.
[MpoTe, He OMBNSAYMCb Ha NPOCTOTY POPMYIOBAHHA TaKOI Lifni Tl 4OCArHEHHS YacTo
He Kopentoe i3 NigBuweHHAM edheKTUBHOCTI AiANbHOCTI nignpuemcTtBa. Lle nos’sizaHo
i3 TUM, LLO 3HMXKEHHSA abCOMOTHOI BENTMYMHM NOTOYHUX BUTPAT NiANPUEMCTBA MOXE
BigOyBaTuCs, 30Kpema, 3a paxyHOK CKOpPOYEeHHsI 06CAriB BUIOTOBMAEHHA HUM
npoaykuii. 3 iHworo 60Ky, AOCMTb 4acTo Mepexig Ha BUrOTOBMEHHA MpoAyKuii 3
nigBuLEHMM piBHEM SIKOCTI nepefdadyae 3pocTaHHs BUTPAT Ha 1 BUPOOHMUTBO,
OfHaK, Take 3POCTaHHA MOXe LUiNKoOM nepekpmBaTuUCs 36iNbLUEHHAM LiH Ha
NpoAYyKLUito, BHACAILOK TOro, WO COXMBaYi MNOroaxXyoTbCa KynyBaTh Oinbll SKiCHY
nNpoAayKuito 3a BiNbLL BUCOKOK LiHOH.

[MepeniyeHi BMLLE 3acTepexXeHHs LWoA0 0bMeXeHOT MOXITMBOCTI 3aCTOCYBaHHS
B SKOCTI Uini oyHKUIOHYBaHHA NiANPUEMCTBA KPUTEPID MiHIMYMY WNOro MOTOYHWUX
BUTPAT MOXHA YCYHYTMW, SKLWO nepentn [o 6Oinbl 3aranbHOI MeTW, a came —
30iNblIEHHA BenMYMHM  4YucToro npubyTKky nignpuemctea. OpHak, Kputepin
MakCumMymy npubyTKy nignpuemMcTBa He BpaxOBYE TOW (oakT, WO 3pOCTaHHS
BeNMYMHM NpnbyTKy YacTo noTpebye BKNageHHA AoaaTKoBOro obcary iHBecTuuin [5].
[na yCyHeHHs ubOro Heaoniky AOuinbHO nepenTu Bif NokasHuka npubyTky 00
nokasHuka HagnpubyTky nignpuemctBa. OCTaHHIN ABNSE COOOK PI3HMLID MiX
BENUYUHOK NpubyTKy nignpuMemcTBa Ta 0OCArom iHBECTMUIN, WO 11 06ymoBunu,
MOMHOXEHUM Ha HOPMY NPUOYTKOBOCTI iIHBECTULIMHMX PECYPCIB Y YaCcTKax OANHWLII.

3a Taknx yMOB MOKa3HMK OLiHIOBAHHS EKOHOMIYHOIO PO3BUTKY MigNpMeEMCTBa Y
KOpoTKOCTpokoBoMYy nepiofdi ([epx) MOxe 6yTn npedcTaBneHuni y BUMNSAi Takoi
dopmynu:

HepK:(Hl_Ale)_(HO_AOXH)7 1)
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Oe My, Iy — npubymok eaocrnodapioodoco cyb’ekma 8idnoeidHO nicrisi ma 0o pearsizauii
rpogpamu MexHIKO-mexHO02iHHUX ma opaaHi3auiliHo-eKOHOMIYHUX 3axo0dig 3 (020
€KOHOMIYHO20 PO38UMKY, 2pOWO08UX OOUHUUb;

A1, Ao — 0bcsie eknadeHux y nidnpuemMcmeo iHeecmuuill (8enudyuHa (020 akmusig)
gi0rnogiOHO nicna ma 00 peani3auii npoepamMu  MEXHIKO-MEXHOM0o2IYHUX ma
op2aHi3ayiliHo-eKOHOMIYHUX 3axo0ie 3 (i020 EKOHOMIYHO20 pPO38UMKY, 2pPouo8ux
00UHUUb;

H — Hopma npubymkosocmi iHeecmuuil, Yacmku OOUHUU.

Cnig TakoX BIOMITUTW ICHYIOMMIW Y HAYKOBIN NiTepaTypi Nigxig 40 OUiHIOBaHHS
€KOHOMIYHOro PO3BUTKY MNIAMNPUEMCTBA 3 BMKOPUCTAHHAM TakK 3BaHOIMO «30510TOr0
npaBmna» eKoHOMIK1 nignpuemMmcTBa (Temn pocTy NpubyTKy NiANpPUEMCTBA NOBUHEH
nepesullyBaT Temn pPOCTy WOro Aoxody, a TOW, CBOEK Yeprow, MOBMHEH
nepeBuLLlyBaTU TeMn pPOCTy akTueiB) abo pi3HOMaHITHUX Moaudikauin Lboro
npasuna. lNpoTe, HeOOXiAHO BKasaTy Ha ToW (hakT, WO HanpMbyToK NiaNPUEMCTBA,
AKMN obumcnioeTbesa 3a oopmynoto (1), MOXe 3pocTaTth i 3a YMOBU, KOMKN «3050Te
NpaBuUIo» eKOHOMIKM NIANPUEMCTBA HE BUKOHYETHCS.

OTXe, B 4AKOCTi y3arasibHIOKYOro iHaukaTopa Mipyu €KOHOMIYHOIO PO3BUTKY
nignpuemMcTBa Yy KOPOTKOCTPOKOBOMY MNepiofi AOUINIbHO BUKOPUCTOBYBATU MOKa3HUK
HagnpuOyTKy. BignoBigHO, 03HaKOK EKOHOMIYHOro pPO3BUTKY MignpuemMcTea Yy
KOPOTKOCTPOKOBOMY MeEpPioAi MOXHa BBaXXaTW 3POCTAHHSA PiYHOI BENUYMHM MOro
HagnpuOyTKy BHACNIgOK peanisauii nporpamMu 3axofiB 3 €KOHOMIYHOIMo PO3BUTKY
cyb’ekTa rocnogaproBaHHs.
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AVNHAMIKA OXOAIB AOMOIroCrioaApPCTB BIA
PEANISAUII NIANPUEMHULIBKOIO XUCTY

ORCID ID: 0000-0002-6925-6755 Mepwut IpnHa OneriBHa
MOMOALINI HAaYKOBUI CNiBPOOBITHUK,

3po06yBay kKadheapu MiXkHapogHOro Typuamy i rotenbHoro 6isHecy

TepHoninbCcbKul HayioHanbHUU eKOHOMIYHUU yHieepcumem

YKPAIHA

CyyacHa ekoHOMika nokasye, Lo piBeHb PO3BUTKY NiANPUEMHNLLKOT AiSNTbHOCTI
AOMOrocnogapcts € OOHUM i3 KNKYOBMX  MOKA3HUKIB PO3BUTKY BITYMIHSHOI
€KOHOMIKWN, OCKINbKM BENuKi NignpMeMCTBa He 3aBXAW y 3MO3i NOKpUTU noTpebn
OAHOYaCHO YCix rpyn cnoxusadiB. To0TO, BENMKMIA BGi3HEC B OCHOBHOMY MpaLoe Ha
yHichikoBaHOro nokynus, a ApibHi npuBaTHi 3anMaloTbCA NpoAaxem Npoaykuii Ta
nocnyr, BUMPOOHULTBO SKUX € HeBWUrigHUM ans Benukoro 6isHecy. [Jo Toro X,
NiANPUEMHNLUBKA LISNbHICTb  «...BU3HA4Ya€e pyWidHI CUNW | XapakTep pO3BUTKY
CUCTEMMU, LLLO CKIlaga€e CTPYKTYPHO-3MICTOBHE HANMOBHEHHA KaTeropil «piBeHb XUTTS
HaceneHHsa» ... Came HeobXigHiCTb peanisadii Tiei abo iHWOi NnoTpebun cnoHykae
iHOMBIOa A0 aKTUBHUX Ain, CNiNKyBaHHSA, BUPOOHMYOI, TBOpPYOT abo nignpueMHNLLKOT
pisnbHocTi» [1, c. 349]. TobTo, piBeHb peani3auii NigNPUEMHULIBKOINO XUCTY cepen
AOMOrocnofapcTB € TaKOX i MOKa3HNKOM JOBPOBYTY BITYN3HAHUX rPOMaSH.

foBOpsiuM Npo gomMorocnogapcTea sk Npo iHAMBIAA Yv yrpynyBaHHS iHAMBIAIB,
AKi 3OINCHIOITL HesapeecTpoBaHy abo 3apeecTtpoBaHy sk POl AisnbHICTb, TO
HeobXiAHO AeTanbHile A0CniguTu CTPYKTYpPY Ta OWUHAMIKy HACTYMHUX KaTeropiu
A0XoAiB 4OMOrocnogapcTs: OOXOAWM Big NiANPUEMHUUBKOI AisNbHOCTI, A0X0AuM Big
npoAaxy CinNbCbKOrocnoAapCbKol NPOAYKLii Ta 4OXOAM Bid BNAcHOCTI (auBiaeHam Big
akuin, 3gadi aktueiB y Hanm Towo). [Ansa aHanisy BubpaHo nepiog 2014-2018 pokis,
OCKiSTbKM Ha MOMEHT NpoBeAeHHS OOCNIIKEHHA Ha odiuinHomMy pecypci JepxaBHol
cnyx0u ctatucTnkm Byna BigCyTHBOK YacTuHa gaHux 3a 2019 pik [2; 3; 4].

Mo pesynbTaTy aHanidy guMHaMikKu O0X0AiB 4OMOrocnogapctsB Big peanisauil
NiANPUEMHNLBKOrO XUCTY 3a reorokadieto 6isHecy 6a4nmo, Lo:

1. Hameuwi pgoxogm pomorocnofgapctB Bif MiANPUEMHULBKOT OiSNbHOCTI Y
CTPYKTYpi TpOLUOBUX [OXOAIB | CYKYNHUX pecypciB B cepefHbOMY Ha OfHe
AomorocnogapcTeo 3a 3adpikcoBaHo y 2018 p.:

— Y BENUKUX Mictax — 625,48 rpH., B Manunx mictax — 674,92 rpH., y cenax —
482,81 rpH.;

— naHurorosum abCconoTHUA NPUPICT: Y BENUKNX MicTax — 249,08 rpH., y Manux
MicTax — 227,35 rpH., y cenax — 221,23 rpH.;

— 6asncHun abCcontoTHUM NPUPICT: y Bennknx Mictax — 356,93 rpH., y manux
MicTax — 465,75 rpH., y cenax — 256,87 rpH.;

— IaHUroBUN Temn pocTy: Y Benukux Mictax —166,17%, y manux mictax —
157,75% (2017 p.), y cenax — 171,46%;

— ©BasucHui TemMn pocTy: y Benuknx  Mictax — 232,91%, y manux mictax —
322,67%, y cenax — 213,69%;

— aHUroBUn TemMn NPUpPOCTY: Y BENUKUX MicTax — 66,17%, y manux mictax —
57,75% (2017 p.), y cenax — 71,46%;
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— BasuncHu Temn NpUpPOCTyY: Yy Benukmx mictax — 132,91%, y manux mictax —
222,67%, y cenax — 113,69%.

2. HamBuwi nokasHuku goxonis 4OMOrocnogapcTs Big npoAaaxy c/r npoaykuii y
CTPYKTYpi TrpOLIOBMX [OOXOAIB | CYKYMHUX pecypciB y cepedHbOMY Ha oOfHe
AoMorocnofapcTBo y po3pisi reonokauii 3acikcoBaHo:

— y Benukux mictax —y 2015 p. 4,56 rpH, y manux mictax —y 2018 p. 88,13
rpH, y cenax —y 2018 p. 684,22 rpH.;

— naHutoroBumi abcontoTHUI NPUPICT: y BeNUKNX mictax —y 2015 p. 1,7 rpH, y
mManux mictax —y 2016 p. 23,73 rpH, y cenax —y 2017 p. 156,05 rpH.;

— 6asucHuM abConTHUA NPUPICT: y Benuknx mictax — y 2015 p. 1,7 rpH., y
mManux mictax —y 2018 p. 45,52 rpH, y cenax —y 2018 p. 273,71 rpH.;

— NaHUroBun Temn pocty: y Benukux Mictax —y 2015 p. 159,44%, y manux
mictax —y 2016 p. 149,12%, y cenax —y 2017 p. 130,8%;

— ©BasucHu Temn pocty: y Benukux mictax —y 2015 p. 159,44%, y manux
mictax —y 2018 p. 206,83%, y cenax —y 2018 p. 166,68%;

— NaHUroBUN TeMn NpupocTy: y Benukux Mmictax —y 2015 p. 59,44%, y manux
mictax —y 2016 p. 49,12%, y cenax —y 2017 p. 30,8%;

— ©BasucHW TeMn NpUpoCTy: y Benuknx mictax —y 2015 p. 59,44%, y manux
mictax —y 2018 p. 106,83%, y cenax —y 2018 p. 66,68%.

3. HamBuwi nokasHunkn goxofiB AOMOrocrnogapcTs Big BracHoOCTI (ameigeHam
BiJ, akuin, 34adi akTUBIB Yy HAWM TOLWO) Y CTPYKTYpPi FPOLLIOBUX AOXOAIB i CYKYMHUX
pecypciB B CepegHbOMy Ha O[He [JOMOrocnofapcTtBo Yy po3pisi reonokauil
3achikcoBaHo:

— y Benuknx mictax —y 2014 p. 13,77 rpH., B manux mictax —y 2018 p. 47,74
rpH, y cenax —y 2018 p. 352,55 rpH.;

— naHutoroBmi abconoTHUA NpupicT: y Benunknx mictax y 2014-2018 pp.
Big'eMHUR, y manux mictax —y 2017 p. 9,76 rpH, y cenax —y 2016 p. 94,13 rpH.;

— 6asucHun abcontoTHMK npupicT: y Benukux Mictax y 2014-2018 pp.
Big'eMHUR, y manux mictax —y 2018 p. 27,63 rpH, y cenax —y 2018 p. 251,6 rpH.;

— NaHUroBUN TeMn pocTy: y Benukux mictax —y 2015 p. 77,63%, y manux
mictax —y 2017 p. 131,15%, y cenax —y 2016 p. 164,73%;

— ©BasucHW Temn pocTy: y Benukux mictax —y 2015 p. 77,63%, y manmx mictax
—y 2018 p. 237,39%, y cenax —y 2018 p. 349,23%;

— NaHUoroBMn TeMN NPUPOCTY: Yy Benukmx mictax y 2014-2018 pp. Big emHun,
y Mmanux mictax —y 2016 p. 49,12%, y cenax —y 2016 p. 64,73%;

— 6asucHu Temn NpUpPoCTy: y Benuknux mictax y 2014-2018 pp. Big’€eMHun, y
manux mictax —y 2018 p. 137,39%, y cenax —y 2018 p. 249,23%.

lMpoaHanisyBaBLUM ANMHAMIKY OOXOAIB AOMOrocnofapcTts Big NignpUeEMHULBKOT
AiSNbHOCTI, AOXOAIB Bi4 npogaxy C/f NnpoAykuil Ta Big BrnacHoOCTi (auBigeHau Big
akuin, 3gadi akTMBiB Y HaM TOLLO) OKPEMO B CTPYKTYpPi CYKYMHUX pecypciB Ta B
CTPYKTYpi rpoLLIOBUX A40X0A4iB, 6a4nmo, LWo:

1. Y CTPYKTYpi CYyKynHUX pecypciB:

— poxoan AoMOrocnogapcTB Bid NIANPUEMHULBKOI AOiANbHOCTI Ha ogHe
AOMOrocnofapcTBo 3a MicsLb 3anMatoTb BinbLUy YacTMHY AOXO0A4IB LOMOrocnoaapcTs
Big peanisadii NignpUEMHULBKOrO XWUCTY: Y BENUKUX MIiCTax HaMBWLL MOKa3HMKU
3adgpikcoBaHo y 2015 poui Ha piBHi 6,2% Ta y 2018 poui — Ha piBHi 5,9%, y manux
mictax —y 2018 poui  7,3%, y cenax —y 2018 poui 5,1%;

— A0X0oAw Big npoaay c/r NpoayKuii y CTPYKTYpPi CYKYMHUX PECYPCIB Yy BESNTUKNX
Ta manux mictax konmBanucs Ha pisHi 0,1% Ta 0,9-1,3% BignoBigHo, a y cenax
NOKa3HWK 3HN3nBCSA i3 9,2% a0 7,2%;
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— AuBigeHAM Big akuin, Big 34advi y HavMM Ta iHWi Joxoau Big BRacHOCTI B
CTPYKTYpi rpOLLOBUX AOXOAIB Y BENUKUX Ta Manux Mictax nepebysanu Ha no3Haudu,i
0,2% Ta 0,5% BignosigHo, a y cenax — 2,3-3,7%.

2. Y CTPYKTYpi rpoLLIOBUX OOXOAIB:

—[0X0AN OOoMOorocnogapctB  Big NiANPUEMHULUBKOT AisNbHOCTI Ha ogHe
AOMOrocnofapCTBO 3a Micslb TaKOX CTaHOBMATb JIEBOBY YacTKy [O0XOA4iB
AomMorocnogapcTB Bif peanizauil NiAnPUEMHULBKOIO XUCTY, 30Kpema Yy BermMKUX
MicTax HamBuLLi Noka3HUKK 3acpikcoBaHo y 2015 poui Ha piBHI 6,6%, y Manux mictax
—y 2018 poui 8,1%, y cenax —y 2018 poui 6,0%;

—[0X04u Big npoaaxy c/r NPoAyKuil y CTPYKTYpPi FPOLLIOBMX AOXOAIB Y BENUKNX
Ta manux mictax nepebysanu Ha piBHi 0,1% Ta 1-1,5% BignosigHo, a y cenax
nokasHuk 3Hn3mecs i3 10,8% no 8,6%;

—OuBigeHOM Big akuin, Big 30adi y HaWM Ta iHWI Ooxo4u Big BNacHOCTI B
CTPYKTYpi rpOLLOBUX AOXOAIB Y BENUKUX Ta Manux Mictax nepebysann Ha no3Hauu,i
0,1% Ta 0,6% BignoBigHo, a y cenax nokasHuk 36inbwmneca 3 2,7 o 4,4%.

AKLLO XK NOPIBHATW OOCNIOKEHY HAMU ANHAMIKY 40X0A4iB AOMOrocnoapcTs 3a
reonokadieto y 2014-2018 pp, i3 nonepeaHimu nepiogamm 6a4mMmo, Lo Kinbka pokiB
nocnine 0o 2014 poky crnocTepiranacs YiTko BUpaXkeHa cnagHa TeHgeHuis [5, c. 217],
npote 3 2014 poky AnMHaMika nokasye CyTTEBUIA MO3UTUBHUIA NPUPICT.

Omxe, Nno pesynbTaTy NPOBEAEHOro aHanisy AoXOAiB AOMOrocnofapcTs Bif
peanisauil NiANPUEMHULLKOrO XUCTY Y CTPYKTYpi rPOLUOBMX AOXOAIB i CYKYNMHWUX
pecypciB 3a reosfiokauieto 6aynMmo, WO HaMBULLOIO PIiBHA [OCArNM LOXO4M
AOMOrocnogapcTB Bi4 MigNPUEMHULBKOI LiSNbHOCTI Y BENMKUX | Manux Mictax,
A0XoaM 4OMOrocnogapcTs Bif NPogaxy CiflbCbKOrocrnogapcbKol Npoaykuil i goxoam
AOMOrocnogapcTB Bif BMAcHOCTI — y cenax. TeHaeHUid OO0 3HWKEHHS OKpeMux
KaTeropin goxogis Big peanisauil NiANPUEMHULBKOTO XUCTY CaMe Yy CiflbCbKUX
AOMOrocnogapcTs, siki € HaUbINbL YyTAMBUMKU 40 €KOHOMIYHUX KONMBaHb, 30Kpema
Aoxonis Big npodaxy CinbCbKOrocnoapCbKol MNpoaykKuil, iMOBIPHO 3yMOBIieHa
HeraTUBHUM BMNSIMBOM OKpeMMX 0aKTopiB 30BHILUHLOrO cepeoBULLa, Y 3B’A3KY i3 YUM
PEKOMEHAYETLCA  MNPOBECTU  KOMMMEKCHUA  nepernsag  YMOB  3[INCHEHHS
NiQNPUEMHULBKOT AIANbHOCTI APIGHUMM NIQNPUEMUAMU Ha 3aranbHOOEepP>KaBHOMY
PiBHI.
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IHOOPMALIMHE 3ABE3MNEYEHHSA MPOLECY
YXBAJIEHHA PILLEHDB MPO NEPEXIAO NIANMPUEMCTB HA
PECYPCOS3BEPIFAIOYUNA TUN IX EKOHOMIYHOIO
PO3BUTKY

IOxmaH fApuHa BacuniBHa
cTapLiuni BUKNagad kadpeapwn eKkoHOMIKM NignpuemMcTBa Ta iHBECTULIN
HauioHnansHul yHieepcumem «JlbgigcbKa rosimexHika»

MeTpywka TeTtaHa OnekciiBHa
KaHg. eKOH. HayK, AOLUEHT, AOUEeHT Kadpeapy eKOHOMIKM MignpuemMcTBa Ta iHBECTULIN
HauioHanbHut yHieepcumem «JIbgigCbKa rosiimexHika»

KypiwunH Pycnan lOpinoBuy
3006yBay BULLOT OCBITU IHCTUTYTY EKOHOMIKM | MEHEAXKMEHTY
HauioHnansHul yHieepcumem «JIbgigCcbKa rosimexHikax

YKPAIHA

B ymoBax obmexeHnx obesriB HA3KM BUAIB EKOHOMIYHMX PECYPCIB Ta BUCOKNX
UiH Ha HWX BaxnuBo, WO6 pPO3BMTOK NIANPUEMCTB MaB pecypco3dbepiraroumnn
Xapaktep. 3 Uuiet0 MeTo NiANPUEMCTBO Y MNPOLIECI CBOrO PO3BUTKY MOBUHHO
peani3oByBaTh HasiBHWA NoTeHuian pecypco3bepexeHHs [1], 30kpema, noTeHuian
€KOHOMIT eHepreTUYHuX pecypciB [2, 3], OCKiSIbKM Taka €KOHOMISi € 3amnopyKoro
nokpaLleHHA piHaHCOBUX pe3yNbTaTiB OiANbHOCTI AK Ha PiBHI OKpeMux NignpuemcTs,
TaK i Ha ranysesomy piBHi [4, 5]. [Mpn ubOMYy Ha nignpuemcTBax MOBMHHA iICHyBaTU
AieBa cuctema iHdopmaLinHOro 3abesnevyeHHs yxBaneHHs pilleHb Npo nepexig Ha
pecypco3bepiratoumm  TUN  €KOHOMIYHOro  po3BUTKY. Lla cuctema noBuHHA
nepeabavaTtn HasBHICTb YOTUPBLOX OCHOBHMX BnokiB iHpopmaLii, 4O AKMX HanexaTb:

1) 610K NepBUHHOT iHOpMAaLii, KM BKMAOYAE MEPBUHHY iHGOpMaLito Npo
pecypcHe 3abe3nevyeHHs1 rocnoAapCbKoi AisnbHOCTI. 30kpemMa, A0 Takol iHopmau,ii
cnig BiAHECTM BiAOMOCTI NpPO: 06CArn TPyaOBUX, TEXHIYHUX, MaTEpPianbHUX Ta iHLINX
BMAIB  pecypciB  nignpuemcTtBa; 06carM  nNpoaykuii, WO  BUrOTOBMSIETHCA
nignpuemcteomM (y TOMYy 4uCrli y pO3pi3i aCOPTUMEHTY Ta HOMEHKNATYypu); SAKICHI
XapaKTEPUCTMKMN BUPOOHMYMX pecypciB NignpueMcTBa; BUTpaTW, MOB'sA3aHi 3
YyTPUMaHHSM Ta eKcnryaTauieto pecypciB nignpMemcTaea ToLo;

2) 610K NPOMiDKHOT iHbopMaLii, AKUIA MICTUTb BiOMOCTI NPO NMUTOMI MNOKA3HUKM
Ta iHOMKaTopK e(PEKTMBHOCTI PECYPCHOro 3abesneyeHHs 4ianbHOCTI NigNPUEMCTBA;

3) 6nok BTOPWHHOI iHpOpMaLii, AKWA, 30Kpema, MICTUTb BiAOMOCTI MpoO
pesynbTatM  OiarHOCTUKM  SKOCTi, edEeKTMBHOCTI,  MOBHOTW,  [OCTaTHOCTI,
NPOMOPLIAHOCTI Ta NPOrPECUBHOCTI PECYpCHOro 3abe3neyeHHs  AisnbHOCTI
NiANPUEMCTBA, a TaKOX [MOKA3HUKN €eMEKTUBHOCTI BNPOBAPKEHHA MnepeaoBux
pecypco3bepiratoumx TEXHOMNOMYHNX piLLeHb Ta HLLIMX 3axogis 3
pecypco3bepexeHHs y MNpPaKkTUKy AianbHOCTI nignpuemcTea. [lpo ubomy, siK iy
nonepegHix Grnokax iHgopMmauii, BOHa NOAINSAETbCA HA BHYTPILLHIO Ta 30BHILUHIO
BIAHOCHO NiANPUEMCTBA;

4) 6nok ysaranbH04YOl iHopmauii, Ha nigcTaBi SKOI MOXHa 34INCHUTU
be3nocepenHe oLuiHIOBaHHA €(PEKTMBHOCTI Ta 0OrpyHTYBaHHA AOLINbHOCTI nepexony
nignpMemMmcTea Ha pecypcosbepiraoumii TUN MOro €KOHOMIYHOro po3BUTKY Ta (Y
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BMMNaAKy MO3WUTMBHOIO BWMCHOBKY MPO TaKy OOUINbHICTb) obpaTy HarKpalli LWisxu
34iNCHEHHSA Takoro nepexony. 3okpema, Ao uiei iHpopmadii cnig BigHecTn BigOMOCTI
Npo: pauioHanbHi 06CArM BUroTOBNEHHA NPOAYKLUIT NiANPUEMCTBOM 3 BUKOPUCTAHHAM
pecypco3bepiraloumx TEXHOMOrIN; pauioHanbHi 06Ccarn iHBECTULIN Y BNPOBaKEHHS
nignpueMcTBOM  pecypcosbepiratoumx  TEXHOMOriA;  MNOKa3HMKM  edekTy Ta
e(PEeKTUBHOCTI  Takoro  BMNPOBaPKEHHHA;  pPiBEHb  KOHKYPEHTOCMPOMOXHOCTI
nignpuemcTea Ta MOro npoaykuii nicna BAPOBaMKEHHS pecypco3bepiraymnx
TEXHONOTIN.

OTxe, akWwo poarnagatv 6nok ysaranbH0WYO0I iHpopmauii, noTpibHOT ans
BUBYEHHA MOXIMBOCTEN MIONPUEMCTBA LLOLO BMPOBA)XEHHSA Y NPaKTUKY CBOEI
AisANbHOCTI  pecypcosbepiratoumx TEXHONOriM, TO Cnig Big3HA4MTK, WO Taka
iHpopMmauis noBMHHA faBaTW OAHO3HA4YHY BIAMNOBIAb Ha MUTaHHSA NpPoO obcsrw,
HanpsaMu, pesynbTaTy Ta TepMiHW BNPOBAL)XEHHA Ha NianNpueEMCTBI 3axoniB Ta
nporpamMm pecypco3bepexxeHHsl, siki OOUINbHO 34IMCHUTKU, BUXOAAYM 3 MOTOYHOI Ta
nepcrnekTUBHOI iHopMaL,il, WO XapakTepusye AisanbHICTb NignpMemMcTeBa Ta MOro
30BHIWWHE cepegoBuwe. [lpy uboMy cnig BiA3HAYUTU, WO edEeKTUBHICTb
BMPOBAKEHHA Ha NiONPUEMCTBI pecypco3bepiraloumx TEXHOSOMYHUX  pilleHb
3anexmnTb He nuvie Bif e(eKTUBHOCTI peanisauil BigNOBIAHMX 3axoais, ane 1 Big
TOro, 9K 3OINCHEHHSI LMX 3axO4iB BNMMHE Ha Temnu, nponopuii Ta macwtabwm
TEXHOSMOrYHMX 3MiH, WO BiAOYBaOTbCA Ha KOHKPETHOMY MignpUEMCTBI. |Hakwe
Kayun, eeKkTUBHICTb BMNpPOBaMXEHHS pecypco3bepiraoyoi  TexHOMorii, sKka
noTpebye NpUNMHEHHA ekcrnnyaTauii BXe iCHYH4Y0l Ha nignpuMemMcTBi NoaibHol, ane
Ginblw pecypcoBUTPaTHOI TEXHOMOTII, 3anexuTb He nuwe Big obcary iHBeCTUUin y
Take BNpoBaL)XeHHS Ta BESIMYMHN €KOHOMII MEBHOIO BUAY PecypciB NiaNpuUeEMCTBA,
arne 1 Big NOTOYHOI ePEKTUBHOCTI (PYHKLIOHYBAHHS BXe iCHYHOYOI Ha NiANpUEMCTBI
Binbl pecypcoBUTPaATHOI TEXHOMOriI BUFOTOBMNEHHS Npoaykuii. Y 3B'd3Ky 3 UuM
dopmyBaHHA OGROKy y3aranbHIOW4O0I iHopMaLii, NOTPiIBHOT ANa ob6rpyHTYBaHHS
BNBOpY 3axofiB 3 pecypco3bepexeHHs Ha NignpueMCTBi, MOBMHHO Ga3yBaTucs Ha
nobyaoBi Ta aHanidyBaHHi HAyKOBO OBI'PYHTOBAHOI EKOHOMIKO-MaTEMaTUYHOI MoAeNi
TEXHOSOrYHMX 3MiH, WO BiabYyBaOTLCS B EKOHOMIL.

BpaxoBytoun BuknageHe BuLlEe, MOXHa BUOKPEMWUTU Taki OCHOBHI eTanu
YHKUIOHYBaHHS ~ cucTeMu  iHopmauinHOoro  3abe3neyvyeHHss  OLHIOBaHHSA
eeKTMBHOCTI Ta OOrpyHTYBaHHA AOUINbHOCTI nepexogy nignpuemcrea Ha
pecypco3bepiratoumi TMMN NOro EKOHOMIYHOrO Po3BUTKY: 36ip NepBMHHOI iHGbOpMaUi,
HeobXigHOT Ana noganblioro 3acTOCyBaHHSA y  npoueci  obrpyHTyBaHHA Ta
OLiHIOBaHHA BIgMOBIOHUX YMPaBMHCBKMX pilleHb Yy cdepi TEXHIKO-TEXHOSOMNYHOro
PO3BUTKY MignNpuemMcTBa; 0O6pobneHHsa Ta NnepeTBOPEHHA NepPBUHHOI iHopMaLii Ta
dopMyBaHHA  OfOKy NpPOMIKHOT  iHGopmauil; giarHOCTYBaHHSA  PecypcHOro
3abe3neyveHHs AiANbHOCTI NiANPUEMCTBA Ta MOr0 KOHKYPEHTIB, a TaKOX OLiHIOBaHHS
NoKasHUKIB  e(EeKTUBHOCTI  BNPOBaPKEHHA Ha  NignpuemcTsBi  3axodiB 3
pecypco3bepexeHHs; opMyBaHHA MacuBy y3arasnbHOKY01 iHpopmauii, Ha niacTasi
AKOT NPUIMaKOTbCA OCTATOUHI YNpaBRiHCbKI PiLLEHHS NPO AOUINbHICTL, MacwTabu Ta
HanNpsAMK BNPOBaMXXEHHSA Ha NiANPUEMCTBI 3axofiB 3 pecypco3beperkeHHs .

MobyaoBa Ta 3aCToCyBaHHS Y MPaKTULi FOCNOL4APCLKOI AiNbHOCTI NiANPUEMCTB
3anpornoHOBaHOI CUCTEMU  iHOpMaUiiHOro 3abe3neyvyeHHss OUiHIOBaHHA Ta
0BrpyHTyBaHHS pilleHb 3 peani3auii 3axoaiB, CpsiMOBaHNX Ha pecypco3bepexeHHs,
AacTb 3MOry CyTTEBO NiABULLUTY piBEHb €(PEKTUBHOCTI UUX pillieHb 3aBAAKN NOCTINHO
Ail04Oro MexaHiaMy MOHITOPUHIY CTaHy CnpaB 3 Pecypco30epexeHHs Ta YiTKMX
anropuTMmizoBaHux i oopmanizoBaHunx npouenyp 36opy i 06pobneHHs iHopmauii,
HeobXigHOT ANs NPUAHATTS BiANOBIAHMX YNPABMIHCbKMX PilleHb.
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HEBIOKNAOHI 3ABOAHHA ONA YKPAIHCbKOI
NMPOMUCIOBOCTI

Wenyabko Enna IropiBHa

KaHOWAAaT EKOHOMIYHMX HayK, CTapLUMA HayKoBUIN CNiBPOBITHUK,
cTapLUMi HayKoBUI cniBpoBITHMK Big4iNy NPOMUCNOBOT NOMITUKN
AY «lHcmumym ekoHoMiku ma rpoaHo3ysaHHS HAH YkpaiHu»

YKPAIHA

CyyacHu OnCKypC HayKOBO-eKCMEePTHOI ChiNbHOTW NpO cTpaTerito Buxody 3
€KOHOMIYHOT KpU3n, y AKIN HWHI onuHunaca YkpaiHa, NpogeMOHCTpyBaB HararnbHy
HeoOXiOgHICTb BiAPOAKEHHST NPOMWUCIOBOCTI. YCBIAOMMNEHHS Ui€l iCTUHW BXe
BiAOyBa€eTbCs Ha PpIi3HUX PIiBHAX AepxaBHOi Bnagn. CBigYeHHsSIM UbOro crnyrye
cucteMHa pobota BepxoBHoi Pagn YkpaiHu Ta 1 KOMIiTETIB 3 hOpMyBaHHSA
3aKoHOOaBYoro pyHOAMEHTY PO3BUTKY IHOYCTpianbHOI EKOHOMIKW; CTBOPEHHS
MiHicTepcTBa 3 CcTpaTeriyHMx cTpaTteriyHux rany3en MNPOMUCIOBOCTI  YKpaiHu,
po3pobka MiHekoHOMIKM npoekTy CTpaTerii po3BUTKY NMPOMMUCIOBOrO KOMMEKCY
YkpaiHu; BUpobneHHs 3acag npOMUCIOBOI MOMITUKK, CNPAMOBAHOI Ha MigTPUMKY
HauioHanbHOro BUpobHMKa HauioHanbHUM KOMITETOM NMPOMMUCIOBOrO PO3BUTKY MpU
KabiHeTi MiHicTpiB YkpaiHu; doopMmyBaHHA nepenymMoB A4 iHTerpaLii NpoMUCcnoBux
nignpMeEMCTB Yy CBITOBI NaHUtorv JogaHol BapTocTi KoMiTeTom 3 nuTaHb NPOMUCIIOBOI
mogepHizadil TTIMY Ta iHWi iHibiaTUBHI pilleHHS.

HesBakatoum Ha rocTpoTy npobnem, sKi CborogHi noctanun nepes eKOHOMIKO,
YKkpaiHa Ma€e pecypCHUM NoTeHuian ans BigpoaXKeHHs MPOMMCOBOro BUPOBHULTBA
Ha HOBIN TeXHOMNOriYHIK ocHoBI. Cepen Takux nepeaymoB MPUCYTHI pi3HOrany3esun
iHaycTpianbHUM 6a3unc, LiHHI HAyKOBO-TEXHIYHI pO3p0obKM, po3BUHEHA BUPOBHUYA Ta
HayKOBO-OCBITHS  IH(ppacTpykTypa, SKiCHUA TpyaoBUA  MNOTeHuian, Besikumn
BHYTPIiWHIN puHOK [1]. Mobinisauia uboro noTeHuiany Ha uini po3dygoBu HOBOI
NPOMMCIOBOCTI, NSIEKAHHA OMHAMIYHMX ranysen Ta BUAiB NPOMMUCIOBOI AisiNbHOCTI,
aKTMBi3aUis iHHOBAUINHOI AOiANbHOCTI, NPOBEAEHHA EKOMOriYHOI MoaepHi3auil
NPOMUCIIOBUX BUPOBHULTB, 3arnyyeHHsa IiHBeCTuUin, 3abe3neyeHHa [OCTyny [0
oiHAaHCOBUX  pecypcCiB  PUHKIB  KaniTaniB, OHOBMIEHHA CUCTEMU  OCBITHbO-
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KBanigikauinHoI NiAroToBKM Kagpis, yAOCKOHaNEeHHA pUHKIB NPOMUCIIOBUX TOBapIB Ta
nornMbneHHa y4vacTi HauioHanbHUX BUPOOHUKIB Yy CBITOBMX NaHLtOrax CTBOPEHHS
AoOaHoi BapToCTi 3abe3neunTb BIOPOMKEHHS EKOHOMIKM KpaiHu. OcCKinbkun y
Cy4YaCHOMY CBITi TEXHOJSIOMNYHO PO3BMHYTa MPOMUCIOBICTL € OCHOBHUM [KEpesiom
GaraTcTBa KpaiHM Ta YCiX BEpPCTB CyCnifnbCTBa, TO PO3BUTOK nepepobHoi
NPOMMCIIOBOCTI, A€ 30CepeXeHi 3HaHHSA | TexHonorii, ctaHe ©6e3nporpallHo
cTparerieto Ans BiopOMAXKEHHS eKOHOMIKN.

MpomucnosicTb YKpaiHn Hapasi noTpebye rpyHTOBHMX ANHAMIYHUX OOCHIAXEHb
yepe3 npu3My LUMPOKOrO CMNEKTpYy MOXIMIMBOCTENW, $Ki  BigkpuBawTbCca AnNA
€KOHOMIYHOro pO3BUTKY 3aBOSKW 11 OisNbHOCTI, Ta OOMEXEHD, L0 NepeLLKoaXaloTb
CTPYKTYPHI HEBIQNOBIOHOCTI Cy4acHMM BMMOram Ta roctpomy gediumti piHaHCOBUX
pecypciB. BoHa nocunoetbca npobnemamu B3aeMoOAii 3 iHWWMM CekTopamu
€KOHOMiIKM  YKpaiHm Ta  3i  CBITOBUM PUHKOM BHaCNigoK  HU3bKOI
KOHKYPEHTOCMPOMOXHOCTI  MigNPUEMCTB  4Yepe3  He3[daTHICTb  MoepHi3yBaTu
BUPOBHMLITBO Ta BYACHO nepenTn Ha ctaHgapTn €C, BENUKOI pecypCcoBUTPATHOCTI
TEXHOMOrin, HeaoCKOHanoi HOPMaTMBHO-NPaBoBOi 6a3n  WOAO iIHCTPYMEHTIB
€KOmoriyHol Ta noAaTKoBOI NOMITUKA, HaOMIPHO BMCOKMX, MOPIBHAHO 3i CBITOBUMMW,
doickanbHUX AiN CYMiKHUX ranysemn.

Y npoBigHUX [fOep)XaBax pPO3BUTOK MNPOMUCIIOBOCTI, SAK | iHWKUX cdep,
nporpamoBaHun. BiH  3abe3neyyetbca  (popmyBaHHAM  Ta  peanisauieto
BiZANOBIAHOT NPOMMCIIOBOI NOSIITUKK, B OCHOBI SIKOI NEXUTb LjiNiCHa cuctema nornaais
i MONOXeHb — NPOMMCIIOBA AOKTPUHA. YKpaiHa He Ma€e CbOroAHi HiYoro noaibHoro: aHi
CTtparTerii mogepHisauii BnacHoi NPOMWCAOBOCTI, aHi Byab-IKUX perioHanbHUX 4Yn
CeKToparnbHUX NporpamM NpPOMUCIIOBOro po3suTKy. binblue Toro, B YKpaiHi po3mMuTi
cTpaTeriyHi Ta ranys3eBi OPIEHTUPU EKOHOMIYHOT MOSITUKK, LLO CEPNO3HO YCKITagHKE
BiQHOBNEHHSA EKOHOMIYHOrO 3pocTaHHs. Lle cnoHykae 4o yCBigoOMnNeHHss HeOOXiAHOCTI
doopmMyBaHHSA HOBOI MONITUKM NO BiIAHOLLEHHIO 40 MPOMMUCIIOBOCTI — CKOOPAMHOBAHOI,
iHKITIO3MBHOI, TICHO MOB'A3aHOi 3 (piCKanbHOK, MOHETapHOK, OHAXKETHOH,
TOProBesibHOK, HAayKOBO-TEXHIYHOK MOMITUKOK, MOMITUKOK B ranysi KOHKypeHLUil Ta
IHLWWMW iIHCTPYMEHTaMM PerytoBaHHs EKOHOMIKMW.

MpomMKCNOBICTb KpaiHM roCTpo noTpebye pedopmyBaHHS Ta CTPYKTYPHOI
MOZEpPHi3aUii, agxe Yepes yce e apxaidyHy CTPYKTypy NPOMUCIIOBOro BUpOOHMLITBa
Ta HEOOCKOHanICTb TOBAPHUX PWUHKIB €KOHOMIKa BTpadae KOHKYPEHTHi noauuii. Y
NPOMUCNOBOCTI  MEpeBaXalTb  CUPOBUHHO-OOOYBHI  Ta  HU3bKOTEXHOSMOTIYHI
BUPOOHMLUTBA, TOMY | Ha CBITOBMX TOBApPHUX pPUHKAX KpaiHa nepeBaxHO
npeacTaBneHa BignosigHMMM Buaammn npoaykuii [2]. Takox noTpibHO NOCniaoBHO
BMOyOOBYyBaTU MeXaHiaMM MNOLOMNAaHHA BTpaT, SKMX 3a3Hana €ekoHoMmika Ta i
NPOMMCIIOBUI MOTEHLian BHACMigOK POCINCBKOT arpecii B YKpaiHi.

BusHavyanbHMMK npioputetammn  cTpaTeriyHoOro pPoO3BUTKY MNPOMUCITOBOCTI
YkpaiHn noBWHHI cTaTty po3pobka i peanisauia gepxaBHOI NPOMUCNOBOI NONITUKM,
CNPAMOBAHOI Ha CTPYKTYPHO-TEXHOMOrYHY MOAepHi3auito ranysi, SKHauwBuUALNNA
nepexig 11 4o iIHHOBALIMHOrO WNAXY PO3BUTKY, LMpoBi3auil BUpoOHMLTBA, CIPUAHHS
CTaAHOBMEHHIO YKpaiHM 9K BUCOKOTEXHOSOrYHOI aepxaBu. Y cepeaHbOCTPOKOBIN
NepCrneKkTMBi PO3BUTOK YKPaiHCbKOI €KOHOMikM Moxe OyTu 3abesneveHuin 4vepes
peanisauito noTeHuiany BHYTPIWHLOrO nonuTy, i, y nepuwy 4vepry, iHBECTULIMHOIO.
30Kkpema, 4epes pearnisauilo iHBECTUUIMHUX MNPOEKTIB, 3a [LOMOMOroK HAKWUX
BinOyBaeTbCa iHTerpauisa 40 rnobanbHMX NaHUIOXKIB A04aHOI BapToCTi. Baxnmneo
yCBiAOMUTM 060B’A3KOBE BpaxyBaHHS €KOSOMYHOro YMHHMKA B MPOLECi CTPYKTYPHOI
TpaHcdhopmaui NPOMWCIIOBOCTI, NPiIOPUTETHICTb npodnemm KagpoBOro



28 e Korszerii miiszerek és algoritmusa tapasztalati és elméleti tudomanyos kutatasi e Hang 1

3abe3neyveHHs ranysi Ta HaCMYEHOCTI ranysi BUCOKOKBanichikoBaHMMM Kagpamu, Lo
cnpyatnme  3abesneyeHHd  CTabINbHOrO  (PYHKLIOHYBaHHA  NPOMUCHOBUX
NiANPUEMCTB Ta 34INCHEHHA HUMWN ePEKTUBHOT LiSANTbHOCTI.

Cnucok BUKOpUCTaHUX mKepen:

[1] Yv mMOxe NPOMMCNOBICTL CTAaTW FOMIOBHUM HAMPSIMKOM CTpaTeriyHoro po3suUTKy YkpaiHu. ExkoHomicm. 18-
11-2015. BunyueHo 3 http://ua-ekonomist.com/10874-chi-mozhe-promislovst-stati-golovnim-napryamkom-
strategchnogo-rozvitku-ukrayini.html

[2] [eiHeko, N1.B. (2016). HeoinaycTpianbHa TpaHcgopMaLlis NpOMUCIIOBOrO NoTeHuiany YkpaiHu. Ta iH.; 3a
ped. f—pa ekoH. Hayk, npod. J1.B.[eineko. K. BunyueHo 3 http:/fief.org.ua/docs/mg/277 pdf
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OBI'PYHTYBAHHSA 3ATAIbHOIO nigxoay Ao
OUIHKOBAHHA EKOHOMIYHOIO NOTEHUIANY
nanPUEMCTB

EmenbsaHoB OnekcaHap KOpinosuy
O-Pp. €KOH. HayK, OOLEHT, AOLEHT Kadeapn eKOHOMIKM NignpuemMcTBa Ta iHBECTULLIN
HaujoHanbHul yHisepcumem «JIbgiecbka nosimexHikax»

YKPAIHA

OpHieto 3 HanbinbL y3aranbHOKYNX XapaKTEPUCTUK NiINPUEMCTB € BENMYMHA
IX eKOHOMIYHOro noteHuiany. Ha TenepiwHii Yac HayKOBUSMU BWUAINEHO 3HAYHY
KinbKiCTb BUAIB LbOro noTeHuiany Ta po3pobneHo H1U3Ky MeTo40MorYHNX Nigxonis 4O
IX ouiHoBaHHA [1, 2], 30Kpema, i3 BUKOPUCTAHHAM MOKa3HWKa PUHKOBOI BapTOCTI
nignpmemcTia [3]. Takox 3Hau4Hy yBary y HaykoBiun nitepaTypi npugineHo npobnemi
OLIHIOBAHHSA NOTeHLUiany eKOHOMIYHOro po3BuTKY [4], iHHOBaLinHOro noTeHuiany [5]
Ta OesKUX IHWKX PI3HOBMAIB CYKYMNMHOro CTpaTeriYyHoro noTteHuiany nignpuemcTs.
OpHak, NMTaHHA o6r'pyHTYBaHHS 3aranbHOro niaxo4y A0 OUiHKBAHHA €KOHOMIYHOro
NoTeHUiany nignpueMCTB LLEe He € MOBHICTIO BUpileHUM i noTpebye noganbLuoro
po3rnaay.

Hacamnepeg, cnig BiaMiTUTK HasiBHICTb Y Oyab-AKoro o6’ekTa, NoTeHLuian sikoro
OLiHIOBAaTUMETbLCS, NEBHOI CYKYMNMHOCTI 30BHILLUHIX OYHKLiOHanbHUX BriactmBocTten. Li
BNACTMBOCTI MOXYTb OYTW NOAINEHUMN HA aKTUBHI, PEaKTUBHI Ta OLiHOYHI. AKTUBHI
BNaCTUBOCTI XapakTepuayloTb Ti yHKLUiT 06’ekTa, AKi ANA HbOro € OCHOBHUMW. [1ns
npuknagy, akTMBHUMW QYHKUiAMW nignpuemctea € nNpubyTKOBICTb, Ainosa
aKTUBHICTb, PWHKOBA BapTiCTb TOWO. PeakTuBHIi BNacTUBOCTI XapaKTepusyrTb
peakuito ob’ekTa Ha 3MiHM Yy 30BHIWWHLOMY cepefoBuui. [JO Uux BNacTMBOCTEN
Hanexartb CTilKICTb, CNPUNHATAMBICTb, BPa3SiMBICTb, a0anTUBHICTb TOLLO. 3peLuTolo,
OLHOYHI BNacTMBOCTI 00’eKkTa XxapakTepuayoTb NOrMs4M Ha HBOro NEBHUX CYO’EKTIB.
Onsa  npuknagy, OUIHOMHMMM  BNacTMBOCTAMM  MigNPUMEMCTBA €  iIMIgX,
KpeamToCNpPOMOXHICTb, iIHBECTULINHA NPUBaGAMBICTb TOLO.

Onsa Toro, wo6 obrpyHTyBaTU NigXig 40 OUiHIOBaHHSA NOTeHuiany 6yab-sikoro
ob’ekTa, i, 30KpemMa, nignpuemcrea NoTpibHO, HacaMmnepesn, 3a3Ha4unTy, LLIO OLiHIOBaY
Hanepen oOuMpae neBHy 30BHIWHIO BMNAcTUBICTb (abO CyKYMHICTb 30BHILLHIX
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BNacTMBOCTEN) i NparHe oTpMmaTu BiANOBiAb Ha [Ba rOfIOBHI 3anuUTaHHs, a caMme: 4m
Bonogie o6G’ekT uieo BNacTuBICTIO (BracTMBOCTAMMW) i, SKWO Bonodie, a cama
BNacTMBICTb MNiAOAETbCA KifNlbKICHOMY BUMIPIOBaAHHIO, TO SKMM € piBeHb Uiel
BnactmBoCTi (BnactmsocTten)? lNpu LUbOMY YacTo BIANOBIAb Ha neplle 3anuTaHHS €
3asganerigb NO3UTMBHOIO | OCHOBHa Npobrema nondrae y Bignosigi Ha apyre.

Cnipg BpaxoByBaTu TOM (pakT, WO Y OiNbLIOCTI BUNaaKiB piBEHb PYHKLIOHANTbHUX
BMacTMBOCTEN 00’EKTIB MOXe KONMBaTUCS Yy NeBHOMY Aiana3oHi Koro 3HaveHb. [ns
npuknagy, nignpuemMcTBo Moxe BMpobnATK Binblly abo MeHLLY KinbKiCTb NPOAYKL;,
3MiHIOBATW CTPYKTYpYy CBOEI BUPOOBHUYOI Mporpamu, OHOBMOBATM aCOPTUMEHT
npoaykuii Towo. BignosigHo, 3a Taknx ymMoOB i BennunHa (piHaHCOBUX pe3yribTaTis
onepauivHOl AisnbHOCTI nignpuemMcTaa Tex byae amiHIoBaTUCS Y NEBHOMY Aiana3oHi
1T 3HayeHb. ToOMy 3aKOHOMIPHO NOCTaE HOBE 3arnuUTaHHSA: AKe caMe 3Ha4YeHHSA NeBHOI
30BHILUHBOI BMacTMBOCTi 06’eKkTa BBaxaTu piBHEM MOro MOTeHuiany 3a uieto
BnacTmBicTo? NepLuoto BigNOBIiaAto Ha Le 3anuTaHHAa Moxe ByTu Taka: cnig obupatu
MakCUMarnbHO MOXNUBE 3HAYeHHSA BigMoOBigHOI BracTuBocTi. OaHak, MnoTpibHO
3ayBaXuTu, LWO, Hanpuknag, Makcumiszauiss oOcCAriB BUrOTOBMIEHHSA MPOAYKLil
nignpuemcTBa He 3aBxaun 3abesneyye Makcumisauilo Moro onepauinHoro npuobyTky.
TakoXX OOCUTb YacTo Yy MpakTuui po3pobrieHHs nnaHiB AisnbHOCTI NignpuemMmcTsa
nocTtae HeobXigHICTb BU3HAYEHHS TOrO, YN 34aTHE BOHO OTPUMYBATK NEBHY Hanepen,
BCTAHOBIEHY BENUYMHY NpUBYTKY (Hanpuknag, SKWO NaHyeTbCsa OTPUMAaHHS
MeBHOro LiNboBOro obcary npubyTKy), a Makcumisauis npubyTKy He 3aBxau €
KiHLEBOK MeTOK (YHKLiOHYBaHHS Cy0O’ekTiB rocnogaptoBaHHs. BpaxoByroum L
MipKyBaHHS, BWOAETbCA [OUINbHMM BUMIpIOBaTM MoTeHUian nignpuemcrea 3a
MEBHOIO MOro 30BHILLUHBOK BrIACTMBICTIO LWNSAXOM BUOINEHHA MHOXWHW 3HA4YE€Hb, LLIO
XapaKkTepusyTb MOXIMBUW piBEHb Ui€l BAacTMBOCTI, SIKUA MOXe [OCArTU
AocnigxyesaHe NianpuemMcTso.

Tak, AKLO NiANPMEMCTBO BUrOTOBISIE ab0 MOXe BUIOTOBNATU AEKiNbka BUAIB
NpoAayKuii, BUKOPUCTOBYIOYM OOHOCTALIMHUA BUPOOHMYMI npouec i O4HOTUMHE
yCTaTKyBaHHS, TO BMPOOHMYMIA NOTeHUian uboro nianpuemcrea byge onvcysatuca
MHOXWHOIO BEKTOPIB HEBIA’€EMHUX 3HAYeHb O6CAriB BUPOOHMLTBA HMM NPOAYKLii
Pi3HMX BUAIB 32 NEBHMI MPOMIXKOK Yacy, siKi BignosigatTb Takin HepiBHOCTI:

nen
ZHi'OiST(])' (1)
'

0e ng; — Kinbkicmb e8udie npodykuii, SKy euzsomoesnisie abo Moxe eu2omosesamu

nidénpuemcmeo;

Hj— HOpMa sumpam MalUHHO20 Yacy Ha eu20moesieHHs1 00UHUUi i-moao 8udy rpodyKuji;
O; — HamyparbHi 0bcsieu 8U20MOBIIEHHS i-mo20 8udy rnPoJyKuii;

Ty — KopucHuUl ¢hoHO poboyo20 Yacy napKy ycmamkyeaHHs, 200UH.

Omxke, B pQaHOMy BuUMNagKy BUPOOHWYMIK  NOTEeHuian nignpuemcTea
XapaKkTepunsyeTbcsi MHOXUHOK BekTopiB Buay (O1, ..., O, ..., Opn). AKWO X OUiHNTK
noTeHuian €KOHOMIYHOro PO3BUTKY TaKoro MignpueMCTBA CTOCOBHO 30inblUEeHHS
obcsAriB  BUrOTOBMNEHHA HMM NpoAyKUil, TO HEeOoOXiAHO BM3HAYUTM MOXIUBOCTI
peanisauii opraHidauinHO-TEXHIYHUX 3axOAiB LOA4O 3MEHLUEHHSI HOPM BUTpaT Ta
3pOCTaHHA (POHOY KOPUCHOro 4Yacy poboTu napKy ycTaTkyBaHHSA. Todi MHOXWHa
BekTopiB (O4, ..., O, ..., Op) po3wmpunTbcs i byae BU3Ha4YaTUCS 3 TaKOI HEPIBHOCTI:

ngn

ZHHi 'OiSTqu’ 2)
i=1
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0€ Hyj — HOBE (3MEHWEHE) 3Ha4YEHHS HOPMU 8umpam MawUuHHO20 4Yacy Ha 8U20MOBJIEHHS
00UHUUJ i-mo20o 8udy npodyKuii;
Tew — Hoge (3b6inbwWeHe) 3HaYyeHHs KOpUCHO20 @hoHAY poboyoz2o 4Hacy napky
ycmamkysaHHs nidrnpuemcmeaa.

BignosigHo, MHOXMHa BekTOpiB (O4, ..., O; ..., Op), Wo aBnse coboto pi3HMLI0
MiXXK PO3LUMPEHOK Ta MOYaTKOBOK iX MHOXWHamMu Oyae onucyBatv noTeHUian
€KOHOMIYHOro PO3BUTKY NiANPUEMCTBA CTOCOBHO 36inbLUeHHS 00CAriB BUTOTOBMEHHS
HUM NPOAYKL,T.

Akwio K posrnagaty Binblw 3aranbHUA PI3HOBWA, €KOHOMIYHOrO noTeHuiany
nignpMemMcTBa, a came — NoTeHLian OTPUMaHHA HUM ornepaudinHoro npubyTky, TO y
LUbOMY BMMNaAKy BiH Oyge onucyBaTuCcA [Aiana3OoHOM MOXIIMBUX 3HaYeHb LIbOro
NMOKa3HMKa Big HYNbOBOro 3HAYEHHSI 40 MakCUMaribHO MOXINBOIO.

CnucokK BMKOPUCTaHUX axXepen:

[11 Nacbik, J1. W. (2014). MoHsaTKe, BMABI U METOAbI OLEHKM AKOHOMMYECKOrO MOTEeHUMana npeanpusTuim.
Mpobrembi skoHOMUKU U MeHedxmeHma, (1(29)), 40-49.

[2] Tecuk, 1. 1. (2013). Tunonoria BMAIB i YUHHWKIB (DOPMYBAHHS EKOHOMIYHOMO MOTEHLiany nignpuemcTaa.
Haykosuti eicHuk HITTY Ykpainu, (23), 271-278.

[3] Makcumenko, I. O. & Bokin, B. 1. (2008). PuHkoBa BapTicTb MignpuemMcTaa sk pesynbTaT peanisadii oro
€KOHOMIYHOTO noTeHujany. BicHuk XMenbHUUbK020 HauioHanbHo20 yHisepcumemy, (3 (1)), 192-221.

[4] €EwmenbsHos, O. K. (2019). llomeHuian eKoOHOMIYHO20 PO3BUMKY nidnpuemcms: iHCmpyMeHrmapiti ma
modeni ouyjHoeaHHs: [MoHoepagus]. J1beiB: HauioHanbHWiA yHiBepeuTET «J1bBIBCbKA NONITEXHIKaY.

[5] €EwmenbsaHos, O. 0. & Mpuwuko, B. A. (2009). YnpaeniHHs SKICTI0 NpoayKLii MaMHOOYAIBHOIO NignpueMcTBa
B npoLieci (hopMyBaHHS MOro iHHOBALiHOMO noTeHuiany. 36ipHuk Haykosux npaub “EkoHomika: npobnemu
meopii ma npakmuku” (253 (VI)), 185-191.
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OpuweHko MapuHa MukonaiBHa
KaHA. eKOH. HayK, AOUEHT, 3aBigyBad Bigainly eKOHOMIYHUX JOCIOKEHb
lNonmaecbKul Haykog8o-00CiOHUL eKcriepmHo-KpuMiHanicmuydHut ueHmp MBC

YKPAIHA

EdekTnBHE BMKOHaHHS NOCTaBNEeHUX nepes CUCTEMOK YNpaBhiHHA pu3nkamu
3aBfaHb BuUMarae aganTtauii iHdopmauiiHoro 3abeanedeHHsa Ta TeXHOMOorii horo
peanisauii. BaxnueicTb po3rnsgy [aHOro Hanpsamy noB’'si3aHa 3 OBMEXEeHOoH
MOXIUBICTIO cUCTEMU OyxranTepcbkoro obniky nepeBaxHoi OinblocTi cyb’ekTiB
rocnogaproBaHHA 3abe3neynTn ynpasBmiHCLKUA NepcoHarn iHhopMauieto Npo pU3nKK
Ta iX MOTEeHLUinHI HacMiaKu.

AHanisytoun npobnemu, WO BUHWUKAKOTL MNpyU  (opMyBaHHI 0BNiKOBOro
3abe3neyeHHs ynpaeBmiHHA pu3MKamu, Ccnig 3BEPHYTM yBary Ha OOMEXEHICTb
iHgpopMaUii, sika HagaeTbCa KOPUCTYBayYaM NMpPO HasiBHI Ta NOTEHUiMHI PU3UKK, LLIO B
CBOKO 4epry BniMBa€E Ha [OOCTOBIPHICTb MOKa3HMKIB 3BITHOCTI. ICHyBaHHA bakTy
oBbmMexeHOCTi iHbopmaLil Npu3Beno 4o NOSBM Ta BUKOPUCTAHHS cepepn HayKOBLIB
TEPMiHY «iH(pOopMaLiiHa HEBU3HAYEHICTbY, Mif AKMM PO3yMil0Tb CUTYaLil0 KONn ans
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PO3B’A3aHHA 3aBdaHb, MOCTaBMNEHUX nepes CUCTEMOK YMNpasiHHSA, WO MawTb
BaXkNMBe 3Ha4YeHHA Ans 3abe3nedvyeHHA cTabinbHOI AiANBHOCTI Ta noganbLUoro
PO3BUTKY NIANPUEMCTBA, HEAOCTaTHLO iHGOopMaLLil.

Poarnsgatoun npobnemy obmexeHocTi iHdopmauii ans peanisauii 3aBaaHb
ynpaBniHHA pu3ankamu 3 No3uuil yrnpaens4voi CUCTEMUM Ta CUCTEMWU, HaL SAKOH
30IMCHIOTL YNpaBniHHA BBa)XXaeMo, WO [0 OCHOBHUX (pakTopiB iHpopMaLinHoi
obMexeHocTi Byxrantepcbkoro obniky cnig BigHeCTu:

— HepocTaTHIM piBeHb MiAroToBKW: 06GMIKOBOro nepcoHany Ao opmyBaHHS
iHdopmaLii ons noTped ynpaBniHHA; YNpaBniHCbKOro NepcoHany 40 CNPUAHATTA Ta
BUKOPUCTaHHSA 00nikoBoi iHbopmaLii B Npoueci yrnpaBniHHS;

— HU3bKWMIA piBeHb eMEKTUBHOCTI BHYTPILHBLOI KOMYHiKauii MK cyb’ektamu
ynpaBniHHA Pi3HUX pIiBHIB Ta cnyxb6amn, wo obCnyroByloTb NpoUec ynpaBriHHA
LWSXOoM 3abe3neyveHHs ynpaBniHCbKOro nepcoHarny BignoBigHo iHpopmauieto;

— BIACYTHICTb B cucTtemMi Byxrantepcbkoro obniky Ta 3BiTHOCTI iHGbopMaLii npo
NOTEHUINHI Ta MOXIMBI PU3MKM 34INCHEHMX FOCNOOAPCLKMX orepadin, NposBy Ta
OLiHKK TX HacnigKi.;

— HU3bKMI piBEHb iIHPOPMALLIMHOIO 3B’A3KY 3 30BHILLHIM cepeaoBuLLEM Cyb’ekTa
rocrnogaptoBaHHsa abo B3arani Noro BiACYTHICTb.

Ana nopgonaHHs iHGOpMaUINHOT 0BMeXeHOCTi ByxranTepcbkoro 06siky
BBaXXaEMO 3a [JouinbHe dOopMyBaHHA cUCTEMU iHpopmauinHoro 3abesneveHHsi
npouecy ynpasniHHA pU3MKaMn 3 JOTPUMaHHAM HacTyrMHUX eTanis:

— 30ip iH(bopmauii npo rocnogapcbki onepadii 3 igeHTudikauieto dgakTopiB X
PU3NKOBOCTI;

— 00pobKy OTpuUMaHMX [OaHuX 3 aHanisoM BMNAWBY HACNigKiB pU3MKIB Ha
pe3ynbTaTh QisNbHOCTI Ta AOCTOBIPHICTb MOKa3HUKIB 3BITHOCTI;

— (bopmMyBaHHS BHYTPILHbLOI 3BITHOCTI 3 BiAOOPaXXeHHAM Hacnigkis BNNUBY
PU3NKiB Ha piHAHCOBI pe3ynbTaTu, NPOBEeEHHS EKOHOMIYHOro aHarsidy MOKasHUKIB
npeacTaBneHol 3BITHOCTI.

3anponoHoBaHi eTanu noBWHHI 6yTn BpaxoBaHi npwu nobygosi cuctemu
Oyxrantepcbkoro o00niky He nuwe B npoueaypHOMY acnekTi, wo nepenbavae
yAOCKOHaNeHHs iCHyto4nx abo po3pobKy HOBUX NpoLeayp BeAeHHS DyxrantepcbKoro
00niky (CTpaxyBaHHSA, pe3epBYBaHHA, XeKYBaHHA PU3KKIB, O BMAMBAKOTb Ha
pe3ynbTaTth AIANbHOCTI Ta iHWi), a 1 nNpu igeHTudikauii o6’ekTiB GyxranTepcbkoro
obniky, ki BuMHMKaTb abo MNOBMHHI BUWHWKATU B pe3ynbTaTi 34iIMCHEHHSA
rocrnofgapcbknx onepawin, SKUM npuTaMmaHHi 03HaK1 pU3NKOBUX.

BignoBigHO Ans OOCArHEHHA MOCTaBnEHMX uinen B Gyxrantepcbkomy ob6niky
NoBMHHa hopMyBaTUCs iHpopmaLis npo:

1) TpaguuinHi ans cyb’ekta rocnogaptoBaHHsA 06’ekTn ByxranTepcbKkoro obniky
3 geTanisauieto Ta po3wndpOoBKOK iHpopMaLil NPO MOXITMBI PU3NKN Bif 34IMCHEHHSA
ornepauin Ta iXx Hacnigkn y BHYTPILWHIMA 3BITHOCTI, MOACHIOBASIbHUX Y/ aHaNI TUYHUX
3anuckax, ki roTyloTbCs Ha onepaTtuBHI 3anUTU KOPUCTYBa4iB Ta MOSCHIOBAasbHIN
3anucui 4o pivyHoI piHaHCOBOI 3BITHOCTI;

2) HoBi gnga cyb’ekta rocnogaptoBaHHA 06’ekTn Byxrantepcbkoro obsiky, sKi
MOXYTb BUHUKHYTW B pe3yrbTaTi 34iIMCHEHHA PU3MKOBAHNX rOCMOapCbKnX onepaLin
Ta BNMHYTU Ha (piHAHCOBI pe3ynbTaTi QiSNbHOCTI Ta PO3Mip OTPMMAHOro NpubyTKy.

[10 OCHOBHMX YMOB NiagBULLEHHA €(PEKTUBHOCTI yNpaBniHHA pU3nkaMmn Ha OCHOBI
Byxrantepcbkoro obniky MoXHa BigHECTU:

— YiTKY igeHTudikauia 3aBaaHb yrnpasniHHA pu3vkamu;

— MOBHE Ta AOCTOBIpHE iHopMaLinHe 3abe3neyeHHst Npouecy ynpaeBniHHS;

— BpaxyBaHHS BHYTPILLIHLOIO i 30BHILLUHBOrO BNAMBY cepeaoBuLLa Ha OiANbHICTb
cyb’ekTa rocnogaptoBaHHs;
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— MOXINUBICTb aganTauil MeToAiB ynpaBniHHA 40 3MiIHHUX YMOB BHYTPILLIHBOIO i
30BHILWHBLOrO cepeaoBuLLa PyHKLIOHYBaHHS;

— opieHTauiqa ynpasBniHHA puU3MkamMu Ha SOCATHEHHA cTpaTeriyHnxX Uinen;

— Hanarof)XeHHs YiTKUX KOMYHiKauinHUX 3B’A3KiB MiX Bigainamu (cnyxb6amu) B
YacTMHI CBO€YacHOro popmyBaHHS iHOPMaUIMHUX 3anuTiB  Ta MiOrOTOBKM
iIHdbopMaUii Ha 3annTn KOPUCTyBaYIB.

Y UbOMY KOHTEKCTI KOHUENTyanbHUA Nigxig 40 ynpasBriHHA pU3nkammn 3 nosuuii
iHpopMaUinHOT cuctemmn Byxrantepcbkoro obniky nonsratume B igeHTUdiKauii
PWU3KKIB, BApPTICHIN OLiHLI IX HAcnigKiB, NPUMHATTI y4acTi y BUbopi MeToais BNAMBY Ha
PU3NKN LLUNAXOM OLHKM biHAHCOBMX HacnigkisB obpaHux meTofiB, 06sikoBOMy
BiQOOpaXKeHHI 34INCHEHMX rOCnodapCbKMX onepadin 3a pesynbTaTtaMy MPUAHATUX
pilleHb, KOHTPOni 3a IX BUKOHAHHSAM.

Peanisauis 3anponoHOBaHWX 3axofdiB [O3BOSMIUTb CopMyBaTW HaLinHy
cuctemy iHpopMauinHoro 3abesneyeHHs, sika BignosigatMme BMMoram aganTUBHOCTI
Ta peneBaHTHOCTI, 403BONUTL 3abe3nednTn peanisauito CUICTEMHOIO, KOMMMEKCHOMO
Ta UinecnpsMOoBaHOro ynpasniHHS pU3nkamu.

DOI 10.36074/18.09.2020.v1.13

nornsan HA NEPCNEKTUBY PO3BUTKY IHHOBALIMHOI
AIANbHOCTI MANKX NIANPUEMCTB

BonBaHeHko Jllogmuna BonoanmupisHa

BUKMaga4y eKOHOMIYHUX AUCLUMMNIIH

®axosull Koredx pakemHO-KOCMIYHHO20 MawuHObydyeaHHs
LIHinpoecbKo20 HauioHabHO20 yHieepcumemy imeHi Onecs [oHYapa

ManeBny OkcaHa AHaToniiBHa

BMKNagad crnewianbHUX AUCUMNMIH

®axosull Koredx pakemHO-KOCMIYHHO20 MawuHOobydyeaHHs
LIHinpoecbKo20 HauioHanbHO20 yHieepcumemy imeHi Onecs [oHYapa

YKPAIHA

Baxnueow CKknagoBoO «PO3YMHOI iHHOBAUIMHOI MNOMITUKM» KpalH CBITY B
yMOBax MOCTIHOYCTpianibHOrO  CycnifibCTBa €  3axogu  WoAO0  BUPILLEHHS
30BHILLHbOEKOHOMIYHNX HTerpauiiHx npobnem, y neply 4epry MoB’sA3aHuX 3i
3HA4YHMM 3pOCTaHHAM rnobanbHOl | perioHanbHOT KOHKypeHuii. [Ona uboro
aKTyanisyeTbCA poOSfib IHHOBAUIMHUX CUCTEM PIi3HUX PIBHIB, LWO MOCUNIOKTb
CUHepreTnYHi edpeKkTn iHHOBALIMHOIO PO3BUTKY SIK 3a NPSIMOI KEPYOYOT poni AepKaBu,
TakK i 3a NPUHLMNaMmn caMmoperyntoBaHHA Ta camoopraHisauii. Mepexxea opraHisadis
TakMx CUCTeM OCOOMAMBO  CNpuUSiE  MOCUMEHHIO  B3aeMofil  perioHiB  Ta
XapaKkTepuayeTbCsa BMAMBOM MiXKperioHanbHOI Koonepauil Ha 3abe3neyeHHs1 TXHbOT
KOHKYPEHTOCMPOMOXHOCTI.

B YkpaiHi icHye Garato manmx iHHOBaUiHUX MigNPUEMCTB, SAKi 30epiratoTb
cTaTyC AepXXaBHUX, OCKIifIbKM X 3aCHOBHUKaMW € AepXaBHi nignpuemcTea. B 38'a3ky
3 UMM 3[4INCHIOETLCS X AepXXaBHe (PiHaHCYBaHHSA, AKe MNOCTIMHO 3MEHLLYETbLCS.

B ymoBax nepexogy A0 PWHKY iHBECTUUiIMHA AiSSbHICTb BU3HAYaEeTbCA,
Hacamnepen, MOXIMBOCTAMM hiHAHCYBaHHS KaniTanbHUX BKNaaeHb Ta iX 0OMeXeHb
3 6oky 3anuTiB. [1]
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Mani iHBeCTUUINHI NigNpueMCcTBa B HaLLIN KpaiHi cTanu cteoptoBaTucs e B 90-
X poKax MMUHYJSIOro CTOMITTA Nig Ha3BaMu «BNPOBaKYBasbHi», «4OCNIAXKYBanbHi»,
«iHHOBaUiWHI», BOHM cneuianidyBannucs nepeBaXxHO Ha HafaHHI nocepenHULbKUX
NOCIyr.

B ocTaHHi Kinbka pokiB mMani iHHOBaUinHi nignpnemcTea ctanu oopMyBaTUCSH
PISHUMU LWISIXaMun, BIANOBIAHO A0 YOro BUAINAKTL Taki IX rpynu:

-Ti, wWo BuokpemntTbea 3 Benukux HBO, HAOI, ski craioTb BCce 6Ginbl
HenpuaaTHAMM OO YMOB LWBWOKMX 3MiH, iHHOBaUiNA, WO 34IMCHIOKTLCA LMK
nianpueMcTBaMn, MatOTb XapakTep «Takux, O NOKpaLLyTby;

- Ti, SIKi CTBOPIOIOTBLCA AK «PUHKOBI Aybnepu» nadopartopin i Bigainis ranysesmx
HOl i 3aBopiB. BoHM 3ammMarTbCA SK YMCTO HAyKOBUMM | NPUKIaAgHUMU
AOCNigXEHHAMM, TaK | TOBHUM iHHOBALiNHMM LUMKITOM, @ iHKONW i BUPOOHMLITBOM;

-Ti, YTBOPHOKTbCA 3a IHILIATMBOK NIONPUEMNBUX  PO3POOHUKIB,  SKi
oB’eaHy0TbCA AN BUPOOHULTBA KOHKYPEHTOCMPOMOXHOI i nNpubyTKOBOI HayKoBO
MICTKOT NpoayKuii;

- Ti, WO BUCTYNaOTb NocepeHKamMu B NpOCyBaHHI iHHOBALiN | TeXHOSOrIN. [2]

YacTo 3 MeTO CnpoLeHHA koonepauii i3 3apybikHMMy napTHepamm B NPOLIECI
CTBOPEHHS HAYKOBOMICTKOT MpOoayKUiT i BUXOAY T HA PUHKK iHLLIMX KpaTH Li Mani ipmu
06’egHy0TbCS Y CNifbHI NiANPUEMCTBA.

3apyOixHMiA [OCBi4 CBigYMTb NpPO Te, WO OCTaHHIM YacoM iHBECTopU
PU3NKOBOIO Kanitany HamararTbCa NOrnMmMbuTn MixkHapoaHy KoonepaLwito.

Manui iHHoBauinHMM 6isHec B YKpaiHi cborogHi nepebyBae B HanbinbLu
Ba)XKOMY CTaHOBWLL HaBiTb MOPIBHAHO 3 YyCiMa CKNagHUMK CUTyauiaMu, SKi
BUHUMKAIOTb Yy cdpepi Manoro nianpueMHULTBA B LiIoMy.

Y 3B’A3KYy i3 UMM NOTPiIOHO cTBOPUTKU Bady faHMX NPO PO3POBKM i NONUT Ha HUX i
HaZlaHHA [OMOMOrM y PO3LUMPEHHI Takol iHdopmauil. Ha Haw nornsg, gouinbHe
opMyBaHHA cneuianbHUX CTPYKTYP 3 BU3HAYEHHAM NepCrnekTUBHOCTI TEXHOSOrN 3
iX OUiHKM Ha 0asi iCHYyHuUYMX HayKOBO-AOCMIOHMX IHCTUTYTIB. Ha gepXaBHOMY piBHi
TaKol CTPYKTYpO Mae OyTu areHTCTBO CNPUSHHSA OOCHIMLKEHHAM 3 noganbLluvm
YTBOPEHHAM MepPEXi perioHanbHUX NPeACcTaBHULTB, AKi MOrnn 6 NOCICTH LeHTpanbHe
MicLue B CUCTEMi AepXaBHOI AONOMOrM Manum i cepegHiM nignpuemMcTeam, LUO
30INCHIOTb IHHOBALMHI NPOEKTN, BNPOBAAXYOTb Y BUPOOHULTBO HOBI NPOAYKTU i
TEeXHOSOril.

Mani nignpuemcTBa BNAMBaKOTb Ha MPOCTOPOBY CTPYKTYPY PUHKY i PO3BUTOK
PWUHKOBUX BIQHOCKH Nepeaycim 3a paxyHoK NPUPOCTY KiNbKOCTi Ccy6’ekTiB puHKY. Came
Mani nignpuemMcTaea MOXYTb CTaTU OCHOBOK AWHAMIYHUX PUHKOBUX CTPYKTYP Y BCIX
6e3 BUHATKY ranyssx, 3abesneyatb NnepeBeAeHHs1 pecypciB y Hanbinbll edeKkTUBHI
cchepn i TM camum o6’eQHalOTb NPOLLECU CTPYKTYPHOI NOMITUKA i hopMyBaHHSA
PUHKY. [1]

[AvHaMmivHiCTb, 34aTHICTb WBWOKO 3MIHIOBATWU HOMEHKNATYpy Npoaykuil, Lo
BUrOTOBNSAETLCH, MEpPeTBOPIOTbL Mani NignpueEMCTBA Ha OCHOBY CTPYKTYPHOI
FHYYKOCTi HApOAHOro rocnogapcTaa.

Pasom 3 TumM y cBigOMOCTIi rpomMagsH CTaBcs neperniaMm, MOB’A3aHUA 3
PO3YMiHHAM posfi NignpuemMHMUTBa Ta NIiANPUEMLUIB, SAKi [OCI acouiloTbCca 3
nposiBaMy TiHbOBOI ekOoHOMiku. Konu nignpuemui 6yayTb OCHOBOK «CepeaHbOro
Knacy», a mane nignpuemMHUUTBO Habyae NnpaBoOBOro cTaTycy, CTaHe NOBHOMPaBHUM
erleMeHTOM rocnoaapcbKoi CUCTEMU, PO3LUMPUTBLCA couianbHa 6asa gemokparil, Lo
cnpusiTume Buxoay YKpaiHu 3 Kpu3u.

CborogHi npoBigHy pornb Yy CTBOPEHHI e(PEeKTUBHOrO HeaepXXaBHOro0 CEKTOPY
Bigirpae manun 6GisHec. Came mani i cepegHi nigNnpMeEMCTBA, Pi3Hi KOMEpUilHi
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CTPYKTYpW, WO Hanexatb A0 cdepn manoro 6GisHecy, GepyTb Ha cebe pusuk i
npauloTs 3rgHO 3 HOBUMMM BMMOramu, WO CTaBnATbCA [0 €eMEKTUBHOCTI,
CTBOpPEHHA LWMPOKOT Mepexi Manux MNignpuemMcTB Yy BCiX ranysdx rocnogapcrsea
cnpuaTMme AeMOoHOoNoni3adii Ta po3BUTKY KOHKYpeHLUil. Ane Takui 6baxxaHuin po3BUTOK
cekTopa manoro 6i3Hecy HalTOBXYETbCA Ha 6eaniy nepenoH.

CnucokK BUKOPUCTaHUX aXKepen:
[1] Cmpameais iHHosauiliHO20 po3sumky YkpaiHu Ha 2010-2020 poku 8 ymosax enobasnizauiliHux 8UKUKIg.
(2010). BunyyeHo 3 http:/kno.rada.gov.ua/komosviti/control
[2] MiweHko A.0. (2010). AHania po3BMTKY iHHOBALIMHOI LiANBHOCTI Mamux NiBNPUEMCTB. [Heecmuuii:
npakmuka ma 0ocsid, (3), 19-22
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YKPAIHA

LWBnakicte Ta AMHaAMIYHICTb 3MiH, SiKi BiaOyBarOTLCS Y PUHKOBOMY CepenoBULLi
BUKNUKAOTb NOSAABY psigy NpPOTMpIY, WO OCOONMBUM  YMHOM  CIPUYUHSAIOTD
3aroCTPEHHSA KOHKYPEHLUiT Ta akTyanisytoTb NUTAHHA rapMOHi3auil B3aEMOBIOHOCUH
asianignpuemMcTBa i3 MIHNMBMM 30BHILWHIM CepefoBuLLEM, Yepes3 YCBIOOMIMEHHS
HeoOXiAHOCTI PpO3BUTKY, $K OAHIEl i3 3akoHOMIpHOCTEN 3abesnedeHHs WNoro
XUTTERQIANBHOCTI. TakuM YMHOM, PO3YMIHHA CYTHOCTI Ta MpUpOAU MOHATTS
«PO3BUTKY» EKOHOMIYHOI CUCTEMU € BaXKIMBUM MUTAHHAM CbOrOAEHHA, aKe B
ymoBax rnobanisauii cycninbctBa npocte 11 YHKUIOHYBaHHSA € narybHum y
[OBrOCTPOKOBIN NEPCNEKTUBI.

Y Benukin pagaHcbKin eHuuknoneail HaBeaeHo HacTynHe TPakTyBaHHS NOHATTS
PO3BUTOK «... Lie HeobOpOTHA, cnpsiMOBaHa 3aKOHOMIpHA 3MiHa MaTepianbHUX Ta
ineanbHux o6’ekTiB» [1]. Y AkagemiyHOMY TryMa4YHOMY CITOBHWUKY YKPaiHCbKOi MOBM
NpeacTaBneHo BU3HAYEHHS PO3BUTKY K MPOLIECY, BHACNIAOK AKOro BiabyBaeTbCs
3MiHa AKoCTi Yoro-Hebyab, nepexia Big 0AHOro AKiCHOro CtaHy Ao iHworo [2].

Po3suToK nignpuemcTtea nependavae 30iMCHEHHSA SIKICHMX 3MiH BCepeauHi
nignpMeMcTBa, OHOBMIEHHA  MOr0  OpraHi3auiiHO-rocnogapCbKoi  CTPYKTYPM,
nigBuWEeHHs edPeKTUBHOCTI Ta NPOLYKTUBHOCTI BMKOPUCTAHHA PECYpCiB Ha OCHOBI
BOOCKOHANEHHS1 TEXHIKW, TEXHOMOriI Ta opraHi3auil npaui y BCiX enemMeHTax Moro
cuctemun, WO 3abe3neunTb NiABULLEHHS PIBHS AKOCTI Ta KOHKYPEHTOCNPOMOXHOCTI
Noro npoaykuii, Toeapis Ta nocnyr [3].

Taknm YMHOM, NOHATTHA PO3BUTKY PO3KPUBAETHCHA Yepe3 NpuamMy 0cobrnmBmx
BNacTMBOCTEN BIOKPUTOI CUCTEMM | € LiNecnpaAMOBaHUM, YHIKarbHUM Ta
3aKOHOMIpHMM MpoLecoM 3MiH y 4aci i npocTtopi 3 ogHoro GOKy, a 3 iHWOoro —
nepenbavyae CTBOPEHHS HOBOI CUCTEMM i3 HOBMM CKNagoM, CTPYKTYpPOLO, CNocobom
OYHKLIOHYBAHHA | CNPAMOBAHUN Ha OCAMHEHHA Uinen cuctemu. Tpiaga NOHATTA
3aranbHOHAYKOBOI KaTeropii «pO3BMTOK» NpeacTaBreHo Ha puc. 1.


https://doi.org/10.36074/18.09.2020.v1.14
https://orcid.org/0000-0001-6245-038X

Szeptember 18, 2020 ¢ Budapest, Magyarorszag ® 35

PO3BHTOK

PO3BHUTOK SIK 3aKOH XapaKTepHU3Ye MePeXil BiJl OHOTO CTaHy OyTTs
JIO IHIIOTO, TMPHYOMY HACTYMHHUH cTaH Oyrra Oynme iHIIEM
(kpamuM 3a TOTepeAHid) B3a KUIBKICHUMH a00  SKICHHMH
XapaKTePUCTHKAMH.

\ 4

—> 3akoH

PO3BHTOK SIK TPHHIMO € IMaHEHTHOK pHCOW OyTTs, HOro
HEBiT'€MHOIO  XapaKTePHCTHKOIO, MO  TaKOX  3YMOBJIOE
MOJKJTHBICTH MOJABINUX 3MiH OYTTSI

—> IIpunnun

A 4

Pozeutok sk spuIIe € IMPOTHWICKHUM OO CaMOro pOByMiHHH 6y”ITH,
SIKE 3HAXOJIUTHCS B H€3MiHHOMy CTaHi, TOOTO € KOHCTAaHTOIO

\ 4

—> SBuie

Puc. 1. Tpiaga noHATTA KaTeropii «pO3BUTOK»
LlornosHeHo asmopom [4]

EKOHOMIYHMI PO3BUTOK «...XapaKTEPU3YETLCA 3MIHOK PUHKOBOI i BUPOOHNYOI
KOH'IOHKTYpUX 3a TpuBanuu nepiog 4acy, BNPOAOBXK SIKOro 3HaYHy posib BigirpatoTb
IHBECTUUIMHI, IHHOBAUiNHI, TEXHIYHI N TEXHOSOrYHI YAHHUKN PO3BUTKY €KOHOMIKM, a
TaKoOX YMHHUKM €KOHOMIYHOI BfAaCHOCTI Ta rocrnogapCbKoro mexaHiamy. Y npoueci
€KOHOMIYHOro PO3BUTKY EKOHOMIYHA CUCTEMa NepexoauTb Big OAHIET cTagil ym eTany
A0 iHwo» [5].

CTpyKTYypy €KOHOMIYHOrO PO3BUTKY CKNagarTb Taki MOro efieMeHTU: po3BUTOK
ranysi, pPO3BUTOK coLUianbHO-eKOHOMIYHOI cuctemu (NignpuemMcTea), pPO3BUTOK
oiHAaHCOBOro, MaWHOBOro Ta KaApoBOro rMoOTeHuiany, pPo3BUTOK iHHOBaLINHO-
iHBECTULIMHMX NpoueciB nignpuemMmcTea Ta ranysi. [locnigpkeHHs pisHUX nigxoais 0o
CYTHICHOrO HanoBHEHHSA NOHATTS PO3BUTOK Ta PO3BUTKY nignpuemcTea [6, 7, 8, 9, 10,
11] paB MOXNMBICTb BUAINUTU CKNAAOBI  e€NeMeHTU BU3HAYeHHS pPO3BUTKY
aBianignpuemMcTBa, siK colianbHO-EKOHOMIYHOI CUCTEMN, puUC. 2.

XapaKTepI/ICTI/IKa IMOHATTA «PO3BUTOK aBiaHi[[HpI/IGMCTBa»

I
VYIoCKOHAJICHHSI KOJKHOTO eJIEMEHTY CHCTEeMH, HaOyTTs
KinpkicHUH Ta sSKicHUN yciMa abo JISSIKUMH 13 HHX HOBOI SIKOCTi, SIKa B KiHI[CBOMY
XapakTep 3MiH MiACYMKY BiJoOpasHTbcs Ha KUIBKICHHX Ta  sAKICHHX
MOKa3HUKAX yCiel CHCTEMH
|

3 YpaxyBaHHAM TOTIO, IO COINAJIbHO-eKOHOMIYHA CHCTEMA

(aBiamignpueEMCTRO) TIPAITIoE y JIOBTOCTPOKOBIMH
IIponecHuii xapaxTep HEepPCHeKTHBI, TO pPO3BHTOK HaOypae JIOBTOTPHBAIOTO
XapakTepy, MmO TOB’s3ye yci  Oi3Hec-TpOLleCH, MIO

BiIOYBAIOThCA B JaHid CHCTEMi, MiIBHIYIOUH ITOTEHINAT

BHyTpilmHs iHTErparisi BCix CKJIaJOBUX CJICMEHTIB CHCTECMH
3 METOIO HPOSIBJICHHS THYYKOCT] Y CKJIAJHUX Ta JHHAMITHHX
YMOBaX 30BHIIIHBOTO CEPEJIOBHUINA

Apanrarist 10 GpakTopis
30BHIIIHBOTO CEPEI0BHINA

TIpoTHCTOSHHS KutbKicHHH Ta SIKICHUH XapaKTep 3MiH 3yMOBJIIOE MOJIIHBICTh

HEeTATHBHAM BILTHBAM HiIBUIYBATH  OCHOBHI  IOKa3HMKH  JKHTT€3/IaTHOCTI

30BHIlIHBOTO CePeIOBHIIA aBiamiIIPUEMCTBA  SK  IWICHOT  COIMIaJIbHO-€KOHOMIYHOT
CHCTEMH

Puc. 2. XapakTepucTuka NOHATTA «PO3BUTOK aBianiganpuemcrea»
Aemopcbka po3pobka
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Buxogsum i3 camoro noHATTS «pO3BUTOK» nepeabavae no3anTUBHY TEHAEHLO,
SIKy OTPMMyE cuctema (aBianignpMeMCTBO YM ranyab) MNiCrsi OTPUMAaHHA iMMynbCy,
nNpoTe Ccnig 3ayBaXKMTW, WO iHOAI MO3WMTMBHOI OMHAMIKM MOXe He Bigdytuca, a
TEeHAEHLUT pO3BUTKY MOXYTb HabyBaTn pidHMX POPM, BEKTOPY CBOIO PYyXY.

Taknm YMHOM BUAHO, WO PO3BUTOK — Lie CKIaZiHa 3arafibHOHayKoBa KaTeropis,
sika MOX€e pO3BMBATUCA MEXaHIYHO Ta caMOCTilHa, abo MaTu iIHTEHCUMBHUIA NOLLUTOBX
y BWUMSAAI HAYKOBO-TEXHIYHOrO MNporpecy, TaKoX pPO3BUTOK, SKWO BiH He
30anaHcoBaHWi MOXe NPMBECTU 4O Aerpagadil BCiEi cuctemu.

TakoX pO3BUTOK MOXe OyTWM fOKanbHUM, OXOMMBATU OKPEMUN €efeMeHT
cuctemmn abo 3aranbHUMi (BCKO CUCTEMY B UISIOMY), | MOAINEHWA 3a XapakTepom
nepwonpuymMHM, TOOBTO [KepenoMm SKMM BiH OyB BUKIMKAHUA  BHYTPILLUHIM
(eHOooreHHMM) abo 30BHILLHIM (EK30rE€HHUM).

Ak i 6yaob-sike siBULLE, PO3BUTOK Mae abo BEKTOpHMI abo KBa3i-XxaoTUYHWI
HanpsiM CBOro Pyxy, a KifIbKiCTb BEKTOPIB XapaKkTepu3sye KiSfbKiCTb HaNpsIMKIB B SIKUX
BiAOyBaETbCS PO3BMTOK, NPU YoMy PPOHTanNbHMI Nnepeabavyae HasBHICTb AEKiNbKOX
BEKTOpIB, SKi € abo ogHocnpsiMOBaHUM, abo He cynepeyaTb iHTepecam CUCTEMM i
BM3HA4YalOTb MOro NOBeAiHKY Ha Pi3HUX KOHKYPEHTHUX PUHKaX.

KOMNMEeKCHICTb Xe BeKTOpiB  XapakTepusye KinbKICTb  MPOEKTIB,  SKi
peanisyloTbCs CUCTEMOID, a OAHOCHEPHICTb abo GaraTocgepHiCTb nokasye Ha
KinbKiCTb cdbep AiANbHOCTI nignpuemMcTBa B sKUX BiabyBalTbCs 3MiHW. XOMivyHUIA
pO3BMTOK nepeabadvae, Wwo npu CyTTeBUX 3MiHaX 36epiraeTbCs LiNiCHICTb Ta €QHICTb
cucTeMn, a HabyTU HOBUI CTaH 3HAYHMM YMHOM BiOPI3HAETLCA Bi4 NONEPEaHbLOrO.

3a KiSIbKICHOK XapaKTepUCTUKOK 3MiH Mporpecis, ska [ae MOXIMBICTb
30INbWNTN  MOKA3HUKU-IHOMKATOPU  PO3BUTKY CUCTEMW, [OErpecia  HaBnaku
XapaKkTepusyeTbCs 3MEHLUEHHSIM OCHOBHMX OLIHOYHUX MOKa3HUKIB  AiSSIbHOCTI
cUCTEMMU, NyNbCaLlisl XXe XapakTepusyeTbCs NOCTYNOBUMMU KONIMBAHHSAMU MOKa3HUKIB
Yy HeratmBHuMX Ta MO3UTMBHUX HarnpsiMKax, HE3MIHHICTb BKa3ye Ha BIACYTHICTb
pe3ynbTaTy NpoBeaeHUX 3MiH.

Kpim BuLie nepeniyeHoro, po3BUTOK MOXe OyTU BUKNUKAHWUIA CUTyaTUBHUMMU
YUMHHUKaMM abo MaTu YiTKUA LinecnpsMoBaHWA XapakTep, i NpeacTaBneHun y
rpacdiyHoMy 3006paKeHHi MNpPsSIMONIHINHOK, namaHow, XBunenogidbHow abo X
cnipanenoibHo yHKLiIOHANBLHOK 3aneXHICTHO.

MigcymoBytoumn BuULLEBUKIIAAEHEe BiAMITUMO, WO PO3BUTOK BUCTYNae 3 O4HOrO
ooky, PYLUIHOO CUNo 3abe3neyeHHs XUTTERIANBHOCTI Ta
KOHKYPEHTOCMPOMOXHOCTI €KOHOMIYHOI CMCTEMWN B AOBrOCTPOKOBIM MepCcnekTusi 3a
paxyHOK 3MiH ii y 4Yaci i NpoCTopi, B TOM Xe 4Yac po3BUTOK OOYMOBMOE CTBOPEHHS
€KOHOMIYHOT CUCTEMW HOBOIO TUMY i3 HOBUMM SKICHUMW Ta  KiNbKICHUMMN
xapaktepuctnkamn. Po3BUTOK aBianignpMemctBa €K €KOHOMIYHOI CUCTEMMU
nepeabavae pag CyTTEBUX XapakTEPUCTUK, TaKKM SK: KiFIbKICHUI Ta SIKICHUI XapakTep
3MiH, NPOLIECHMI XapaKTep, afanTauito 40 PakTopiB 30BHILLUHLOrMO cepefoBuLLa Ta
NPOTUCTOSIHHA HeraTMBHMM BMIMBaM 30BHIWHLOMO cepefosuuwia. Ha OCHOBI
OOCIIOKEHHA TeOopeTUYHOI CYTHOCTI €KOHOMIYHOI KaTeropii «pOo3BUTOK» aBTOPOM
npegcraBneHa KnacudikauinHa xapakTepucTuka BUAIB PO3BUTKY E€KOHOMIYHUX
CUCTEM.

Cnuncok BUKOPUCTaHUX mXepen:
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http://www.sum.in.ua/s/rozvytok
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POJb CNOXMBYUX NO3UK AN HACEJIEHHSA YKPAIHU

ABpamuyk Jligia AHgpiiBHa
AOLEHT kadeapn 6aHKIBCbKOT CpaBu Ta CTpaxyBaHHS
HaujoHanbHul yHisepcumem 6iopecypcig i npupodokopucmysaHHs1 YKkpaiHu

3akBaubkun AHapin MNMeTpoBuy
3006yBay BULLOT OCBITU €KOHOMIYHOIO (hakynbTeTy
HaujoHanbHul yHisepcumem 6iopecypcig i npupodokopucmysaHHs1 YKpaiHu

YKPAIHA

OcobnnBe 3HaA4YeHHs CMOXUBYMX MNO3UK nofigrae y OinblWw  NOBHOMY
3a40BOSIEHHI NoTpeb HaceneHHs B ToBapax, Nocnyrax Ta npegmeTrax nobyTtoBoro
3HayYeHHs. Baxnuey ponb cnoxumeya noauka Bigirpae y npuabaHHi HaceneHHsiM
TOBapiB TpUBAnNoro KOpuUcTyBaHHsA. Hanbinbwe Ao npuabaHHA CnoXUBYOI NMO3UKK
BOAETbCHA HACENEHHS 3 HU3bKNUM piBHEM 0X04Y. TakoX BaXKnMBY POSib CMOXUBYMI
KpeauT Mae y BUPILLEHHI XNTNOBOT Npobrnemu Wnsxom KyniBni KBapTup i OyanHKIB Ta
Ansa xutnosoro OyaiBHMUTBA. He MeHLW BaXnvBy porb KpeauTyBaHHS XXUTIOBOrO
OyniBHMUTBA Bigirpae B nepiog eKOHOMIYHUX KPU3, L0 XapakKTepHOo 1 Ansa YKpaiHw.
Y unx ymoBax TakoX BaknmBa gep)kaBHa NiaTPUMKa OAHOro BUAY KPeaUTy LWASXOM
HaZaHHA NINbroBUX OEp)KaBHMX KPeauTiB, CTBOPEHHS MOAaTKOBMX CTUMYNIB 4N
KpeOUTHMX YCTaHOB, WO 3alMalTbCA [AaHUM KpeauUTyBaHHSIM, CTBOPEHHS
iHbpaCTPYKTYpU iNOTEYHOrO KpeauTy 1 iHWi 3axoam [1].

Bupgada kpeguTtiB Ha PEKOHCTPYKUiKD | KaniTanbHUA PEeMOHT iHAMBIAYaNbHUX
XUTNoBux OyAWHKIB | NpuMBaTM30BaHWX KBapTUP, a TakoX Ha npuabaHHA
yCTaTKyBaHHs Anst 6yaAnHKIB CNpUsSe CTBOPEHHIO LOAATKOBUX XUTIOBUX 3PYYHOCTEN
i NONIMWEHHIO KyNbTYPHO NOBYTOBMX YMOB XUTTS HACENEHHS.

CborogHi 6aHkn 3Ha4Hy yBary npuginaTb KpeanTyBaHHIO (idnyHUX ocib, Npo
WO cBigyaTb 06CcArvM CnoXxmeuMX KpeauTiB HagaHux isndHnmM ocobam YkpaiHn 3a
CTpokamu noraweHHs (puc.1) [2].

3a pgocnigxXyBaHui nepiog cnocrtepiranoca 306iNbLUEHHA CMOXMBYNX KpeauTiB
0o 1 poky. Y 2019 obcar KOpOTKOCTPOKOBUX KpeauTiB 3pi3 Ha 16,4 % nopiBHSHO 3
2017 pokom.
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Puc 1. Obcsar cnoxmB4unx KpeauTie 3a 2017-2019 pp.

PoarnsHemo agnHamiky KpeauTyBaHHs pidnyHMX OCib B YKpaiHi y po3pisi BantoT.

Tabnuys.1
O6c¢csarn cnoxmB4YuX KpeauTiB y po3pisi BantoT 3a 2017-2019 pp.
BantoTta 2017 2018 2019
MJTH.IPH % MJTH.IPH % MJTH.IPH %
puBHA 93 436 76,5 125413 82,7 158 339 91,2
Honap.CLLA 26 965 22,1 24 796 16,4 14 418 8,3
€Bpo 901 0,7 771 0,5 503 0,3
Poc.py6nb 0 0,0 0 0,0 0 0,0
[HLLi 765 0,6 644 0,4 441 0,3
Bcboro 122 067 100,0 151 624 100,0 173 701 100,0

LHaHi cghopmosaHo 3 [2]

3a 2017-2019 pp. YacTka KpegmTyBaHHS (PisNYHNX OCI0 y HauiOHanNbHI BantoTi
3pocna Ha 14,7% (76,5% po 91,2%). 3poCcTaHHA CMOXWBYOro KpeauTyBaHHSA
di3n4HMX OcCib B iHO3EeMHIN BantoTi He Biabynocsa. To6To, MOXHa CTBEPAXYBATH, LLO
obcarn kpeauTyBaHHA isnyHMx ocid 3a 2017-2019 pp. 3amMeHLwwyBanucsa y po3apisi
Pi3HUX BasoT KpeauTy.

HeobxigHO BiA3HAYMTU NO3UTUBHMIA BMNIIMB CMOXMBYOrO KPEeauUTy Ha PO3BUTOK
3ao0lapKkeHb HaceneHHs. Tak, 3aollaKeHHA HaceneHHs nepenyTb Buaadi
CMOXMBYOro KpeauTy B cuny 060B'sI3KOBOI YMOBW NOKPUTTS YaCTUHM BUTPAT, Ha SIKi
HaJaeTbCa KpeauT, BNAaCHUMM KOLITaMu No3nyanbHyKa. Take cTaHOBULLE Ma€E MicLe
npu ogepXaHHi NO3UYOK uYrieHaMu KpeguTHUX Ccninok. [puyomy MakcumanbHuUn
po3Mip i YMOBWU Oofep)KaHHA MO3NYOK AyXe 4acTo 3anexartb Big po3Mipy BHECKY
ogepxyBaya nosuku [3].

dopmo0 CTUMYNIOBaAHHA Mpaui M cnocoboM 3akpinneHHst poboyoi cunu Ha
niaAnpueMcTBax i opraHisauigax crnyxatb NO3nYKy NignpPUEMCTB CBOIM pobiTHMKaM Ta
cnyx6oBuaM Ha NpuadaHHs XUTNa, HeBigknagHi notpebu n iHwi uini. Ui kpeantn
30ebinbworo HagaTbCa Ha Be3npOLEHTHIM OCHOBI | MorawwarTbCa 3 BUpaxyBaHb
3apobiTHOI nnaTn no3uyansHuka. Npoagax ToBapiB y KpeanT cnpuse GinbLu WBUAKIN
X peanisadii. Lle noauTMBHO BnnmMBae Ha 36epiraHHA TOBapiB, TaK SK 3HUXYHOTbCS
BUTPATU Ha iX 30epeXEHHS.

CnoxuB4a nosvka MNO3UTMBHO MO3HAYAETLCS | Ha PO3BUTKY MNPOrPeCcUBHUX
dopM TOPpriBni, WO Yy CBOK YEPry € BaXMBMM YMHHMKOM MiOBULLEHHSA TOBapoobiry.
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3a J0onoMOroK CrnoXMBYOrO KpeauTy YOOCKOHAaNMETbCA CTPYKTypa CNOXMBaHUX
HaceneHHAM ToBapiB i nocnyr. Tak, KpeauT A03BOSISIE rpoMagsHam KynyBaTth GinbLu
A0pOori ToBapu i NOCAyru, HiX iM A03BONAOTbL IXHI HUHILLHI 4OXOAM | 3a0LLaKeHHS, a
3HauuTb i Binbw skicHi. Lle 3mywye nignpyemcTBa HagasaTu NigBuULLEHY yBary
MONINLEHHIO SIKOCTi TOBapiB HAPOAHOMO CNOXUBAHHS, SIKi HUMW BUPOBNAOTLCS.

MMignpuemcTBa npokaTy, Hagar4yn B npokaT TOBapu CE30HHOro YM PasoBoOro
KOPUCTYBaHHS, CNpUsoTb OiNbll MOBHOMY 3aJO0BOSIEHHIO MOMUTY HACENeHHs Ha
npeamMeTn CnoXMBaHHA MNpU OOHOYACHOMY 3HWKEHHI pas3oBUX BUTpAT Ha IXHE
npnadaHHs.

OpfHak, HeraTMBHUIN BMNSIMB CMOXMBYMIA KpeauT pobuTb Ha picT AebiTopcbKol
3ab0proBaHOCTi TOProBesibHNX NiANPUEMCTB, WO peanidyloTb TOBapy 3 POCTPOYKOO
nnatexy. Hagatoun kpeauTt, ipmn 3amyLleHi 6patn Ha cebe yHKLiT KpeauTyBaHHS
noaidHo go 6aHkiB. OgHakK He 3aBxan M yaaeTbca 3abe3neunTn Ty 6esneky, Wo € B
GaHkiB. 3Bigcn HGaHKpyTCTBa TOProBesfibHMX MNiANPUEMCTB, BUKMIMKaHI 36inblLIEeHHAM
AebiTopcbKoi 3ab0proBaHOCTI Yepes 3aTPUMKY | HEMOBEPHEHHS CMOXMBYMX KPeaMUTIB.

CnoxumBunin KpeauT, Wo BUOAETbCA Ha NpuadaHHs iMNOPTHUX TOBApIB i MOCHyT,
CTUMYIIIOE IXHE CMOXWMBAHHA HAaCeNeHHsAM, a LUe HeraTMBHO MO3Ha4yaeTbCa Ha
BUPOBHMKAX aHanorivyHMX BITYM3HSHUX TOBaPiB HAPOAHOrO CMNOXMBAHHS 1 MOCNYT.
BHacnigok uboro BiabyBaeTbcs BIiATIK kaniTaniB 3a Mexi kpaiHu [3]. Taka cuTyauis
0cob6nMBO XapaKTepHa Ansl KpaiH, WO po3BUBalOTLCA. XapakTepHo e i Ans YkpaiHu,
Ae Hi gepxaBa, Hi KpeOWUTHI IHCTUTYTWU, Hi TOProBesibHI MNigNPUEMCTBA HE MOXYTb
3anponoHyBaTh BiNbLU NPURHATHI YMOBM B KpeaMTyBaHHI CNoXMBaYiB Ans npuabaHHs
BITYNM3HAHNX TOBAPIB i NOCNYT rpynn CNOXMBAHHS, aHK IMMOPTHUX.

BucHoBKW. HaceneHHs, ske CTUKaAeTbCA 3 HecTadew p[oxoaiB, Oaxae
NiABULMTM CBIN PiBEHb CMOXMBAHHA 3a 4OMOMOrOK CMOXMBYOI NO3MKN. PO3BUTOK
CMOXMBYOIrO KpeanTyBaHHSA BMNSMBAE Ha NOLOMAHHA couianbHOI HeCTabinNbHOCTI B
cycninbctBi.  [locTaTHii piBEHb CMOXMBaHHA Ta 3abe3nevYeHHs XWUTMOBO —
nobyToBMMU YMOBaMn HaceneHHd, NpM3BoauTb A0 36inblUeHHS TPUBaNoCTi XNUTTS,
noninweHHs 340poB’a rpoMagsaH. A ue, y CBOK 4epry, nigsuvulye npauesgaTHICTb
HaceneHHsa. OTXe, B UINIOMY CMNOXWBYMIA KPEAUT CNpuUsie BUPILLEHHIO BGaraTbox
couianbHO-eKOHOMIYHUX 3aa4y, CIPSIMOBAHUX Ha NOSINLWEHHSA MaTepianbHOro piBHA
XUTTS HaceneHHs.

Cnncok BUKOPUCTaHUX AXKepen:
[1] Crpinbuyk, F0.1. (2017) IHHOBaULjMHI nigxoam 0o GaHKIBCLKOTO KpeaMTYBaHHS HAaceneHHs. [pouwi, hiHaHeu i
kpedum, (8), 684-689. BunyueHo 3: http://lwww.economyandsociety.in.ua/journal/ 8_ukr/114.pdf
[2] OdiyiHmi caint HBY. BunyyeHo 3 http://www.bank.gov.ua.
[3] Bonkosa, H.l. (2016) KoHuenTyanbHi nigxoan WOAO BOOCKOHANEHHS KPEOUTYBAHHS CMOXMBYMX NOTped
HaceneHHs. ExoHomika i opeaHisayis ynpaeniHHs, Ne 4(24), 143-152. BunyyeHo 3: jeou.donnu.edu.ua »
article » download
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CYTHICTb, CKNAOOBI TA BUAW OIATHOCTUKU
PECYPCHOI'O 3ABE3IMNEYEHHA rOCNMOAOAPCbBLKOI
AIANBbHOCTI

MNMeTpywka TetaHa OnekciiBHa
KaHg. eKOH. HayK, AOLEHT, AOUEHT Kadpepy eKOHOMIKM MignpueMCcTBa Ta iHBECTULIN
HauionansHut yHieepcumem «JlbgigCbKa rosnimexHikax»

BopoBun AHapin OneroBu4
30006yBay BULLIOT OCBITU IHCTUTYTY EKOHOMIKM | MEHEDKMEHTY
HauionansHut yHieepcumem «JlbgigCbKa rosnimexHikax»

YKPAIHA

Byab-sKe nignpMeMcTBo NOBUHHO MparHyTn 4O 3pOCTaHHS CBOro BUPOBHMYOro-
30yTOBOro noTeHuiany Ta niaBULLIEHHA PiBHA 1MOro peanisauii [1], wo, cepen iHworo,
notpebye moaepHi3auii [2] Ta nokpalleHHst pecypcHoro 3abesnedeHHst BUPOOGHNYOro
npouecy. 30Kpema, HeobXiAHMM € BOOCKOHaneHHs 3abesneyeHHs nNianpUeEMCTB
Tpygoosumu [3], iHdpopmauiiHumu [4] Ta TeXHIMHUMK [5] pecypcamun. BupilleHHS Lboro
3aBgaHHs cnig 6asyBaTu Ha nonepeaHbO MNPOBEAEHIN AiarHOCTMLUI peCcypCHOro
3abe3neveHHsa AisnbHOCTI nignpuemcts. [lig Ui€eo AiarHOCTUKOK crig po3yMmiTu
npouenypy obymcneHHs akTU4YHOro Ans NignpueMCTBa 3HAYEHHSA KpUTepianbHOro
MOKa3HWKa OiarHOCTMKM, KOHCTPYKLIA SIKOro obupaeTbCsa 3anexHo Big NOCTaBeHol
MEeTW 1i NPOBEAEHHS, NOro 3iCTaBMEHHSA 3 HOPMOBAHUM 3HAYEHHAM LIbOro MOKasHMKa
| Ha NigcTaBi UbOro LWNAXOM BUSIBIIEHHS KIlacy 3HaYeHb, [0 SKOro BiH BiAHOCUTbLCS,
OTPMMaHHS SIKICHOI XapaKTEPUCTUKN PIBHA PEeCypCHOro 3abeaneyveHHsa AisifibHOCTI
AaHoro nianpmemctea. OTxXe, 34INCHEHHA AiarHOCTUKN PecypCcHOro 3abesneveHHs
AisnbHOCTI nignpuemcTB noTpebye, Hacamnepen, HassBHOCTI TaKMUX CKIagoBuUX:

— MEeTW [AiarHOCTUKNM — MNEBHOI XapaKTEPUCTUKM PecypcHOro 3abesneyeHHs
AiSANbHOCTI NiANPUEMCTBA, PiBEHb SIKOT NOTPIGHO OLiHUTHY;

— KpWUTEpil0 [iarHOCTMKM — nokasHuka (abo rpynyM nokasHuKiB — SKLLO
npoBoAuTLCA OaraTtokputepianbHa fAiarHoCTuKa), Ha NiACTaBi YMCIIOBUX 3HAYEHb
AKOro  (AKMX) MOXHA 34IMCHUTM  KiNIbKICHE OUIHIOBAHHS PIiBHA  pPecypCHOro
3abeaneyeHHs QisnbHOCTI NiANPUEMCTBA;

— HOPMOBAHOrO 3HAYEeHHs1 KPUTEpPIlD AiarHOCTUKM — TaKoro 3HayYeHHs
KpuTepianbHOro rnokasHuka [LiarHOCTUKW, 3 SKMM 3iCTaBnsgeTbCA (PakTU4He Koro
3HaYeHHs | pobUTbCA BUCHOBOK MPO piBEHb PECYPCHOro 3abeanedeHHsa OisfbHOCTI
nignpuemcTtea. 30kpema, B SIKOCTi HOPMOBAHOIrO 3Ha4YeHHSA KpUTEPil0 OiarHOCTUKM
3anexHo Big uinen 1i NnpoBefeHHs MOXe NpuruMaTucs cepefHborany3eBa BennimHa
BiQMOBIAHOINO KpUTEpianbHOro MnokasHMka abo KMoro 3HayYeHHs Yy HanbinbL
nepenoBoro nignpuemMcTaa ranyai;

— MHOXWHM KnaciB 3HayeHb KpuTepianbHOro MoKasHWKa [AiarHOCTUKKM —
CYKYMHOCTi MiHIManbHUX Ta MaKCUMMasibHUX 3HaYeHb KpuTepianbHOro MnoKasHuKa
AiarHOCTUKN, SKi YTBOPKOKOTb YUCIOBI BiApPI3KM, KyAW MOXe NOoTpansisaTv 3HaYeHHS
LbOro MnOKa3HWKa, LWO, CBOEK Yeprow, SKICHO XapakTepusye MNEeBHUM pPiBEHb
pecypcHoro 3abesnedyeHHs AisanbHOCTI nignpuemcTBa (Hanpuknag, Takuin piBeHb
MOXe BYTM HU3bKUM, CEpPEaHIM Ta BUCOKUM).
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Cnig Big3HauMTY, WO 3anexHo Bia uinen npoBeaeHHs OiarHOCTUKN PeCypCHOro
3abeaneyeHHsa rocnogapcbkol AiNbHOCTI NIANPUEMCTBA MOXHA BMOKPEMUTU Taki
BUAM LIET AiarHOCTUKN:

— [iarHOCTMKa SIKOCTi pecypCHOro 3abesneyeHHs, KputepianbHUM NOKa3HUKOM
SKOI BUCTYNA€E NEBHUN KiNbKICHUN NOKa3HWK, LLIO XapaKTepusye AKICTb TOro Yu iHLWOoro
BMAY pecypciB (abo iX CyKynHOCTi);

— [piarHocTMka eeKTUBHOCTI pecypcHOro 3abesneyeHHs, KputepianbHui
MOKa3HUK SIKOT BU3HAYAETbLCA K BiHOLUEHHSI pe3yrbTaTy Bid BUKOPUCTaAHHS NEBHOrO
pecypcy (abo iX CyKynHOCTI) 4O BENUYMHW LBbOro pecypcy abo BMTpaT Ha MOro
eKkcnnyaTauito 3a NeBHUM NPOMIKOK Yacy;

— pdiarHocTMka MOBHOTU BUKOPUCTAHHS PeCypcHOro 3abesnedeHHs, 3a sKol
30IMCHIOETLCA 3icTaBNeHHA (QaKTUYHOro pesyrbTaTy Bid BMKOPUCTAHHS MNEBHOrO
pecypcy (abo iX CYKYynHOCTI) 3 MakCUMarbHO MOXIMBOK BESIMYMHOK TaKoro
pe3ynbTaTty 3a NeBHUIN NPOMIXKOK Yacy;

— [AiarHocTMka OOCTaTHOCTI pecypcHOro 3abesneyeHHs, 3a KO 34iINCHI0ETLCS
3icTaBneHHs aktuyHoro obcary neBHoro pecypcy (abo 11X CyKynHoOCTi) 3
ONTMMaribHOK MOro BEMNMUYMHOK Ha JaHUA MOMEHT Yacy;

— pgiarHocTMka nNpONOPLINHOCTI PecypcHOro 3abea3nedeHHs, KpuTepianbHUN
NOKa3HUK AKOI BU3HAYaETBLCA SAK CMiBBiOHOLLIEHHSA MK obcsaramm TUX YM iHWIKX BUAIB
pecypciB NignpMemMcTBa;

— [diarHocTMka npOrpecuMBHOCTI  PecypcHOro 3abesneyeHHs  AisfbHOCTI
nignpuemcTea. KputepianbHUM NOKasHMKOM MpWU LIbOMY MOXEe BUCTYNaTu cepenHiin
piBEHb NMTOMMX NPMBEAEHUX BUTPAT Ha BUrOTOBMNEHHSA NPOAYKLiI NignpMemcTBa.

OTmxe, gOiarHoCTMKa pecypcHoro 3abes3neyvyeHHst rocnofapcCbKol  AOisinbHOCTI
NnoBMHHa BigbyBaTUCS OAHOYACHO 3a HU3KOKD HanpsiMiB.
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BIOHOBJNEHHA CTATEBOI UMKNIYHOCTI Y NAKTYHOUMX
NMePUOHUX KPOJTULUDb PS-19 HY-PLUS MNMPU 42-AEHHOMY
PUTMI BIDOTBOPEHHA 3A BUKOPUCTAHHA PALIOHIB 3
PI3HUM PIBHEM OBMIHHOI EHEPTII

ORCID ID: 0000-0003-2256-7932 MnaTtoHoBa HaTanis lNeTpiBHa
AOKTOpP CiNbCbKOrocnogapCbKnx Hayk, NpoBigHMIA HAyKOBUIA CMiBPOBITHMK
IHcmumym meapuHHuymea HAAH

YKPAIHA

3abe3nevyeHHs BUCOKNX EKOHOMIYHUMX MOKa3HMKIB MPOMMCITIOBOro KPOMiBHULTBA
BAMArae TEXHOSOMNYHOI iHTeHcudikauii puTMy BIOTBOPEHHS KponwukiB. 3a
HaniBIHTEHCUBHOIO 42-X [OEHHOro PpPUTMY nNapyBaHHS NakTYy4ol KporemaTku
BinbyBaeTbcs Ha 11- OeHb nicns okpony, i Hapasi 060B’A3KOBMM MPUMAOMOM €
ropMoHanbHa CTUMynsuia  cTtateBol  OXOTM  rnpenapartamu, WO  MICTATb
donikynoctumynooumin (PCIY) Ta ntoTeiHisytoumn (J1IN ropmoHn 3a 48-72 roguHn oo
napyBaHHS, 3anexHo Big cnieBigHoweHHa ®CI Tta JI y npenaparti, wWwo
BUKopucTaeTbca. OCobnMBICTIO CcTaTeBOI LUKIIYHOCTI KPOMiB € BiOCYTHICTb YiTKUX
a3, ane nesHi Big3Ha4yalOTbLCA 3aKOHOMIPHOCTI: Bigpasy Micns OKposly BPOAOBXK
nepwmux 1-4 gHiB camka NPUXoAmMTb B CTaTEBY OXOTY, AKa LLUBUAKO MUHAE, HACTYMHUI
nik pepTunbHOCTI Byae cnocTepiratucs Nicns 3HMWXKeHHst abo 3akiHYeHHs nakTauii [2].
Omxe, Ha 3annaHoBaHWM TepMiH MapyBaHHA abo LWTYYHOro OCIMEHIHHS piBEHb
PEepTUNBHOCTI CaMOK, OCOBNMBO PEMOHTHUX, 3HWXKYETBCH i, TakKMM YUHOM,
He3BaXatoun Ha TeopeTU4YHi eKOHOMIYHI MepcrnekTUBU HamniBiHTEHCUBHOIO PUTMY,
nignpuemcTea MaloTb 30MTKM BHACNIAOK HU3LKOrO PiBHA 3annigHioBaHoCTi [1].

Taka iHTeHcudikauis noTpebye 3abe3nevyeHHss BUCOKMX eHepreTUYHuX notpeb
KponemaToK And 3afoBoOSieHHs isionoriyHnx noTtpebu BariTHOCTI Ta nakTauii
KporiemaTok, 3abe3nevYeHHs1 BWCOKOro pPiBHA  BiATBOpPKOBaANbHOI  30aTHOCTI,
306epexeHHs 300poB’a Ta NiABULLIEHHS TPUBANOCTI BUKOPUCTAHHS KPONIEMATOK.

3 iHworo 60Ky, BaXNUBOK TEHOEHLUIED € 3MEHLWEHHS TFOPMOHANbHOro
BTPYYaHHA B CTaTeBUW UMK 3 METOK MOAanbLlIOro CroXMBaHHSA HOOUHOK
€KOJTOrMYHO-YMCTOro M’sica, Ansa nigsBuLeHHs 6narononyd4ss MaTo4HOro Norosis’sa i
AJ151 EKOHOMIYHOT OoNTUMI3aLii BUpOOHMUTBA.

AnbTepHaTUBHUX (HEropMOHarsbHi) crnocobu CcTUMynsuii ctateBol OXOTU
KponiemaToK BKMOYalTb Ai0 Pi3HUX €K30reHHUX hakTopiB: CTUMYIMALUIA PeXMMOM
OCBITNEHHS 3 NOAOBXEHNM CBITOBUM AHEM; isionoriyHe niaBuLLEHHS TeMnepaTypu
B NPUMILLEHHI NiCNA OKPOSy A0 OCIMEHIHHS; BiTaMiHi3auis; obmexeHHa nakTtauii [3];
BBEAEHHSA 00 paLioHy CMNOMyK 3 BUCOKOK €HEPreTUYHOI LiHHICTIO (MPOonineHrnikosb)
[4] 3 METOIO 3HMXKEHHST eHepreTUYHOro Gopry nepen OCiIMEHIHHSAM.

B npomucrnosux ymoBax 6Oyna pgocnigkeHa: 4actoTa ropMOHarbHO
HECTUMYNbBaHOI CTaTeBOI OXOTU Y ribpmaHmnx kponuub PS-19 Hy-Plus Ha 9-n aeHb
nicnga okpony 3a rofisni pauioHamMmu 3 pisHUM piBHEM 0OMIHHOT eHepril;. [locnigpKeHHs
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npoBoaunMCA 3a MeTodoM rpyn-aHasnorie. BpaxoBaHi gadi no gocnigHin (2630
kKKan/kr ) i KoHTpornbHin (2250 kKan/kr ) rpynax nakTytoumnx camok (KinbKiCTb KPONEHAT
B cepefHbOMY cknagarna n=8,7+0,6 y TpboX NOCNiLOBHUX TMXXHEBUX OCIMEHIHHAX (28-
n, 29-n Ta 30-1 TUXKHI), KINbKICTb NAKTYIO4YNX CaMOK B KOXHI TWXXHEBIN rpyni n=60.

BcTtaHoBNEHO, WO 3a BUMKOPUCTAHHA  KOMGIKOpMY 3 OOMIHHOK €eHeprieto
2630 kKan/Kr KinbKicTb CaMOK A4OCMigHOI rPynu Y CTaHi cTaTeBOi OXOTW cknagano: 28-
N TxgeHb — 61,67%, 29-n TxkaeHb - 56,67%, Ha 30-n TwxaeHb — 58,33%
(Xcp.=58,89%), Ha BiOMiIHY BiO KOHTPOMbHOI rpynu, e camMkaMm 3rofosyBasu
CTaH4apTHUIN KOMBIKOPM AN1A NakTyunx camok 3 0bmiHHOW eHeprieto 2250 kKan/kr,
i KiNbKICTb CaMOK Yy CTaHi CTaTeBOlI OXOTM B KOHTPOSbHIW rpyni cknagano: 28-n
TwxgeHb — 23,33%, 29-n TwxpeHb - 16,67%, Ha 30-n TwxkpoeHb — 18,33%
(Xcp.=19,44%).

BucHoBku. [liigBnieHHs obMiHHOI eHeprii y pauioHi NakTyrunx ribpuaHmx
Kponuub PS-19 HY-PLUS npu 42-geHHoMy puTMi BiaTBOpPEHHA 3 2250 kKan/kr go
2630 kKan/kr 3abesne4vnno crateBy OXOTy Ha 9-Ty o0y nicns okpony B cepeaHboMy
y 58,89% nakTytoumx Kponub, NOPIBHAHO 3 KOHTPOMbHOO rPynoto, Ae HeiHayKkoBaHa
cTaTeBa oxoTa cnoctepiranace nuwe y 19,44% kponuup.

OTpumaHi gaHi cBigyaTb NPO akTyanbHICTb BUPOOHMLUTBA MOBHOPALOHHMX
KOPMIiB 45 NaKTYHO4YMX CaMOK 3 ypaxyBaHHSIM TEXHOSOMYHO NPURHATOMY LLary putmy
npu NPOMUCIIOBOMY BMPOOHULUTBI Ta MOXNUBICTb MIOBULLEHHS EKOHOMIYHUX
NMOKa3HWKIB MNPOMMUCIIOBOrO KPOMiBHULTBA 3a paxyHOK ONTMMI3auii pauioHiB
MaTOYHOro Morosis’s.

Cnucok BUKOPUCTAHUX OxKepen:
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[2] Ubilla, E. & Rebollar, P.G. (1995) Influence of the postpartum day on plasma estradiol-17 b levels, sexual
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MOHITOPUHI 3AXIOHOIO KYKYPYO3AHOIO XXYKA B
NMPABOBEPEXHOMY JNICOCTEMY YKPAIHU

ORCID ID: 0000-0003-4856-5046 CkpunHuk HaTtania BonogumupiBHa
KaHg. 6ion. HayK, CTapLni HayKOBMI CNiBPOOITHUK
IHcmumym 3axucmy pocnuH HAAH

YKPAIHA

B ocTaHHi pokM BMHMKNA pearnbHa 3arpo3a MacoBOro MOLUMPEHHS OAHOro 3
Hanbinbw Hebe3neyHnx LWKIAHWUKIB KyKypyA3u—3axigHOro KyKypya3siHOrO >Kyka
(Diabrotica virgifera virgifera Le Conte). baTbkiBwmMHOWO 1oro € LleHTpanbHa Ta
MiBHiYHa Amepuka. B €Bponi Bnepwe BusiBneHun B 1992 poui, Ha TepuTopii
Cepbii [1].

3 Yyacy BUSIBIIEHHS 3axifHOro KyKypyA3sHOro Xyka B YKpaiHi MMHYNo 19 pokiB i
apean Moro 3HayHo po3wupmecs. 3a gaHMMun [epXxnpoacnoXmBcrnyxbu YkpaiHm
LWKIOHWK NpucyTHIN B 15 obnacTtax Ha nnowi 123 200,99 ra. CnpuaTnuei KniMaTUYHi
YMOBW CMPUSIOTb LUBUOKOMY PO3CESIEHHIO, PO3MHOXEHHIO Ta 30epeXeHHI0 Buay.
PoanoBclogkeHHs  WKigHUKa BigbyBaeTbcs y asi anua 3 rpyHTOM, imaro -
TpaHCNOPTHMMK 3acobamun, a TakoX CaMOCTIMHO (Kyku Aobpe nitawTb, WBUAKICTb
aKTMBHOro NosnboTy iHoAi csarae oo 10 KM 3a roavHy). 3Ha4yHMK BNAMB Ha CTPiMKe
NOLUMPEHHS LWKiAHWKA Mae 6e33MiHHe BUPOLLYBAHHS KYKYPYA3u, @ TaKOX 3pOCTaHHS
11 NOCIBHUX NnoLy.

3 MeTo BUSBMEHHSA WKiAHWKA B [paBobepexHomy Jlicocteny YkpaiHm 2019-
2020pp. NpoBeAeHO MOHITOPUHI (PiTOCAHITapHOro CTaHy MociBiB KyKypyasu. OAns
LibOro BUKOPMCTOBYBanu oepoMOoHHi nactkun (BIOximTex), ski 4O3BONATL BUABUTU
LUKIgHWKA NPy 4OCTaTHbO HMU3bKIiM YNCENbHOCTI, a Takox knernosi nactkm (OO0 LleHTp
BioTexHika). ®epoMoHu ineHTUikoBaHo Ta cnHTesoBaHo B Mongosi [2]. B 2019 poui
B TanbHiBCbKOMY panoHi Yepkacbkol obnacTi Ha nociBax Kykypyasu, 3a
BUKOPUCTaHHA (DEPOMOHHUX NACTOK, BUSIBIIEHO BOTHULLE 3aXiAHOro KyKypyassiHOro
Xyka. CepefHsa KinbkicTb imaro BapitoBana Big 5-10 eks./nactky. B 2020 poui
YMCENBHICTb XYKIB B NacTkax 6yna 3Ha4yHO BiNbLUO HiXXK B MUHYITOMY pOLi | 3pocna B
cepegHbOMy Yy gecsaTkum pasiB (65-110 eka/nactky). Taka BUCOKa YMUCENBHICTb
WKiAHMKA cnocTepiranacb npu 6e33MiHHOMY BWMPOLLYBaHHI KyKypyA3wW 3a pi3HUX
dopMm rocnogaptoBaHHs. KinbKicTb BignoBNEHUX XYKiB Ha XXOBTI KNenoBsi nacTkn byna
HU3bKO (2-4 ek3./nacTky).

B pesynbTtati gocnigpkeHb BCTAHOBMEHO, LLO BaXITMBMM 3aXOA40M € LLOpiYHe
0BCTEeXEeHHS NOCIBIB KyKypyA3n MapLUpyTHO-Bi3yanbHUM METO4OM, 3@ AOMNOMOro
PEPOMOHHUX NACTOK A03BOSSAE BUSABUTU 3aXigHOMO KyKypya3sIHOrO >XyKa 3@ HU3bKOT
YNCENbHOCTI.

CnucoK BMKOPUCTaHUX axXepen:
[1] Bopaux, O.l., bawmHcska, O.B., KoHcTaHTiHoBa, H.A., Manamapenko, B.O., Mununexko, J1.A., Cukano, 0.0.,
Taryck, O.K. (2009). IntocTpoBaHWin SOBIAHWK PErYNbOBAHWX LLUKIANMBUX OpraHiamiB B YkpaiHi. Kuib.
[2] [obpsHcbkuit, A.B., IBueHko, B.M., KabaHeub, .M., MpyHues, C.€., ben, P.B. (2005). 36ipHuk
HopMamugHux Q0KyMeHmIg 3 KapaHMUHY POCuH 8 YkpaiHi. Cymu.
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OMNPEAOENEHUE OCTATOYHbLIX KOJIMMECTB
OYHM'MUMAOB B NNoAoBbiX COKAX
®OTOMETPUHECKUM METOAOM

NMaH4yeHko TaTbsiHA [NaBNOBHA

KaHOuAaT CenbCKOXO3SANCTBEHHbIX HayK, CTApLLUMA HAayYHbIN COTPYAHUK,
3aBeqytoulasn nabopatopun aHanNnUMTUYECKON XMMUK NECTULNAOB
UHcmumym 3awumsi pacmeHult HAAH

YepBsakoBa Jlapuca HukonaeBHa

KaHanOaT CenbCKOX03ANCTBEHHbIX HayK, BEAYLUMIA HAayYHbIN COTPYOHUK
nabopaTtopmm aHaNUTUYECKOM XUMUN NECTMLUNOO0B

UHcmumym 3awumsl pacmeHult HAAH

YKPAUHA

BBeneHue. CoBpeMeHHble CUCTEMbI 3aLUTbl NIIOAOBBLIX KYSbTYp OT BpeaHbIX
opraHm3amoB 6a3npyroTcH, B OCHOBHOM, HA MHOIMOKpaTHOM NPUMEHEHUM NECTMLNOO0B
B TedeHWe Bcero nepuoda Beretauum KyrnbTypbl, 4YTO cO34aeT [OOBOJSIBHO
3HauYUTENbHYO NECTULMAHYK Harpysky Ha arpoueHo3 (10- 13 kr/ra). KoHuenuus
XUMUYECKOW 3alLnTbl pacTeHUn oT bonesHen anuTenbHoe Bpemsa 6asnmpoBanachb Ha
NCMONb30BaHUM  HEOPraHWYeCKNUX COEAUHEHUN, WCMNONb3yEMbIX W  CEroaHs.
TakoBbIMKW, Hanpumep, ABNAKTCA (PyHrMUMabl Ha OcCHoBe hocdhuTa antoMUHUA K
drochopnCTOn KNCNOTHI.

dochut antoMmHNA - OYHMMUMA CUCTEMHOrO AENCTBUS, KOTOPbIA, nochne
NPOHUKHOBEHNA B pacTeHue, OBUXKETCHA HE TOSbKO akponeTanbHO (MO COCyancTomn
CMCTEME pacTeHMs K TOYKaM pocTa), HO M TpaHcnamuHapHo (c obpaboTaHHOM
NOBEPXHOCTN Yepes3 Me30unn K HeobpaboTaHHON NPOTUBOMOSIOXHOW MOBEPXHOCTU
3a cyeT rasoBon auddysnn), a Takke, YTO He XapakTepHO ANS HeopraHUYeckux
dyHrMungoB - 6GasunetanbHo (no dnoame). Pochut anoMuHUA BCneacTeve
HapylWeHnst LEenoCTHOCTU W NPOHULAEMOCTU KIEeTOYHbIX MemOpaH naToreHa,
NMONHOCTbKO GNOKMPYET npopacTaHMe Crnop Ha MOBEPXHOCTU NiMCTa, TOPMO3UT
npopactaHve o n passutMe MuLenusi, 4To obycnaBnuBaeT ero neyebHoe u
npodunaktTnyeckoe gencreme. Kpome Toro, nponsBogHble oocopncTon KNCnoTbl
aKTUBMPYIOT ~ CODCTBEHHYHD ~ UMMYHHYKO ~ CUCTEMY  pacTeHWW,  Bbl3blBast
WHOYUWPOBAHHYKD YCTOMYMBOCTb, CYTb KOTOPOW 3akryaeTcda B peanusauuu
reHeTU4YecKoro mnoTeHunana YCTOMYMBOCTU, YCUNEHUM CUHTEe3a OKUCIUTESbHO-
BOCCTAHOBUTENbHbIX (PEPMEHTOB (B 4YaCTHOCTU Mepokcuaasbl), obecnevnBaroLLmnx
NPOTUBOCTOSIHNE UH(EKLINN.

dochuT antoMmMHUA B pacTUTENBHOM OpraHn3mMe oYeHb BbICTPO rMApPOIM3yeTcs
A0 rmgpokcmaa anoMuHUS u pocdopruCcTOn KMCNOThI, KOTOpasi, B CBOK o4vepenb,
okncnsietcs 00 (PocdOpHOM KUCIOThI, SBMSKOLWENCS WUCTOMHUMKOM ocdopa B
nerkogocTynHoOn BogopacTBOpUMON hopme.

®yHrMumMabl Ha OCHOBE CMECK OENCTBYHOLMX BELWEeCTB pochuta antoMmHNUS U
docthopucTon KUCNOTbl PEKOMEHAOBAHbI ANA 3aliMTbl KOCTOYKOBLIX (abpukoca,
BULLIHM OT MOHMNNO3a; MNEepcuka OT KypyaBOCTM JIUCTbEB, KISICTEPOCNOPMO3a;
YepeLlHM OT KOKKOMMKO3a) U CeMEeYKOBbIX (S06M0oHKU, rpywn OT napLiv, MyYHUCTOW
pocbl, MOHMNNO3a) KyNbTyp. Hopma pacxoga npenapatoB 2,0 kr/ra, MakcumanbHas
KpaTHOCTb 06paboTok - 3.
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HecmoTps Ha «MONOXUTENBHYO» TOKCUKONOro-rurneHndeckyto (J1so opansHas
ans kpbic 4800 Mr/Kr) N 3KOTOKCMKONOMMYECKYH XapaKTePUCTUKY (Kflacc OnacHOCTU
[ll) pencTByOWNX BELECTB, HEOBXOAMMO HOPMUPOBATL X coaepXKaHue B NN0J0BON
NPoAYyKUMKN, 0COBEHHO B NNOAOBbLIX COKaXx, Kak KOMNOHEHTa AeTCKOro U AneTn4eCcKoro
nuTaHusa. [Ona  KOHTpoOnsi OCTaTKoB (yHrMuMga Ha YPOBHE  T[UIMEHMYECKUX
HopmaTtmeoB (MOY B cokax 0,10 wmr/kr) Heob6xoAMMbl BbICOKOYYBCTBUTESbHbIE
PU3NKO-XMMUYECKME MeTOoabl aHanu3a. [Ons aHanusa HeopraHuyeckux u
MeTannocogepXxawmx coeguHeHWn He Bcerga npuemnemM MeTod TOHKOCOWMHOMN
(TCX) u razoxungkocTtHom (IMKX) xpomaTtorpadun, KOTopble LUIMPOKO UCMOSTb3YIOTCS B
aHanuse opraHMyeckMx necTuMumaoB. B npakTuke aHanu3a HeopraHuyeckux
COeAMHEHUA 4acTOo MNPUMEHSOT  (POTOMETPUYECKUA  METOd, MO3BOSSIOLLNIA
onpeaennTb KOHLIEHTPaLUI0 KOMMNOHEHTOB Ha ypoBHe 1073 - 104 %.

Llenb uccnepoBaHum 3aknioyanacb B paspaboTke MeToAuKM onpeneneHus
cmecu dochuta anoMmHUA N POCHOPUCTON KUCHOTbI B MNSIOAOBLIX COKax
POTOMETPUYECKMM METOLOM.

Matepmnanbl u wmetoabl. docdhut anomuHua [Al(H2POsz)s] - conb,
MarnopacTBopumas B BOAE M B OpPraHMYeckux pacTBOPUTESNISX, OLHAKO XOPOLUO
pacTBopMMa B BOAHbIX pacTBopax docdopucton kucnotbl [Hz(HPO3)], koTopas
ABNAETCA T[UIPOCKOMMYECKONn TBepAabiM BewecTBoM ©Oenoro uBeTa XOpowo
pacTBOPMMbIM B BOAE.

MeTof ocHOBaH Ha n3BnevYeHnn cmecu pocduta antoMmHUa n ocgopucTomn
KMCNOTbl U3 Npobbl ANCTUNNNPOBAHHON BOAOW, NoAKUCHeHHoM o pH 1-2, okncneHun
cmecn (pocdhuToB nepcynbdaTtoM amMoHus 00 docdaToB M NocrneaywmmM mx
onpegeneHun B Buage  POCHOPHO-MONUBAEHOBOIO  reTepononmMKoMieKkca
doTOMETPUYECKUM METOAOM (ANIMHA BOMHbI A = 750 HM, KpaCHbIN CBETOUBTP).

Pesynbtatbl n obcyxpaeHue. OnpenerneHne HeopraHM4eckux necTtuunaos
BKIMOYAET Takue e 3Tanbl, Kak M onpedeneHne OpraHMYecKnx CoeguHEHUN:
n3BneYeHne NecTMunaoB M3 aHanuanpyemon npobbl, OYNCTKA; KOHLEHTPUpOBaHMeE,
Ka4yeCTBEHHOE U KonuyectBeHHoe onpegeneHne. OnTumManbHble YCNOBUS aHanmsa
BblOMpanu pykoBoACTBYSACb pa3paboTaHHbIM B nabopaTtopum aHanmMTUyYecKom Xmmmm
anropuTMOM oOnpefeneHns pasHOMONSApPHbIX NecTMUMAOB B Matpuuax, CyTb W
CTPYKTYpa KOTOPOro U3noxeHa B psiae Hay4dHbIx nyénukaumm [1,2].

B cooTteBeTcTBMM C nepBbIM 3TanoMm (Knaccudukauus no  nonsipHOCTK)
nccnegyemble OEWCTBYOLLIME BellecTBa OTHECEHbl K MOMSPHbIM COELUMHEHUAM.
[MoaToMy aKCTparnpyrT cMecb dpocuta antoMuHUs N PocopUcTon KUCOTHI,
cornacHo BTOpPOMy 3Tany, pacTBOPOM HeopraHuyeckon kucnotbl (pH 1-2). Tpetuin
aTan (o4yucTtka) 4aBnsieTcs BecbMa NpobnemMaTudHbIM, MOCKOMbKY  SKCTPaKT
HeobXxoOMMO OYUCTUTL He OT COBCTBEHHO KOEKCTPaKTUBHbIX BeELLECTB, a OT
CTPYKTYPHO-MEXaHN4YEeCKON KOMMOHEHTbI (ppyKTOBON MSKOTU). PekoMmeHayembin B
aHanuse opraHM4yeckuMx NecTuumnaoB cnocob OYUCTKU: nepepacnpeneneHne mexay
ABYMS1 HECMeELLMBaOLWMMUCS da3amMu, BbINOMHAOT C NOMOLLbIO YNCTO PU3NYECKOro
MeToAa - LeHTPUgyrupoBaHus - Npy KOTOPOM NPOUCXOANT YeTKOoe pasaerneHne aByX
da3: PpPyKTOBOM MAKOTU N COBCTBEHHO XMOKOM da3bl, B KOTOPON N paCTBOPEHLI
aencreyowmne Beulectsa. MaoeHTudukauuio cmecu ¢ocduUTOB MPOBOAAT Mocre
BbINOSIHEHNA  KA4YeCTBEHHOM  peakumm 1M obpasoBaHWM  OKpaLLEHHOro
reTepononiMkoMmnneKkca. ATy peakumnio OCyLLEeCTBNAOT B CKOHLEHTPUPOBAHHOM Nocrie
3KCTpakumm BoAHOM pa3e, nocregoBaTenbHO Ao06aBnAs COCTBETCTBYHOLLME
peareHTbl (0,5 M pactBop nepcynbgarta ammoHusi, 3% pacTtBOp MOYEBUHbI, 2,5%
pactBopa Monubgata ammoHud, 4% pacTBOp acKOpOGUMHOBOW  KUCNOTHI).
OnpegeneHvio MoryT mMewaTtb NpupoaHble dpocdaTbl, KOTOopble Takke obpasyroT
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dochopHo-MmonmMbaeHoBbIN reTepononukomnnekc. [Ans aToro B kKa4eCTBe pacTBopa
CpaBHEHWA UCMOMb3YKOT pPacTBOpP, MOJYYEHHbIW B pes3ynbTate nNpoBeAeHUS
aHanorm4yHou NOAroToBKM Npobbl, He coaepXallen cmecu ocoprUCTOn KUCNOThI U
docchuta antoMmMHUA (KOHTPOSbHbLIM pacTBop). KonuyecTBeHHOe onpeeneHue
cmecn ocdopnUCTOr KMUCIOThl U dpocchuTa antoMuHusa B npobe onpeaenstT no
rpagyvpoBOYHOM 3aBUCUMOCTM OMTUYECKOM MIIOTHOCTM MOJSTYYEHHOro pacTtBopa
dhocthopHO-MONNBAEHOBOrO reTeponoNIMKOMMNIIEKca OT MacCOBOW KOHLEHTpauuu
cmecn ochutoB B IKcTpakTe [3]. OTa 3aBUCMMOCTb NIMHENHast B guanasoHe
KOHueHTpaumn 0,25 0,50 MKr/mn 1 onucbiBaeTcs ypaBHEHNEM perpeccun:

D (onTtuyeckas nnotHocTb) = 0,0450 C (mkr/mn) + 0,0091.

MaccoByto gonto (wn, Mr/kr) cmecu ¢ocdopucTon Kucnotbl U doccuta
anoMnHnsa B nNpobe BbIYUCHAIOT MO opMyre, yuuTbiBaloLen COOTBETCTBYOLLNE
KO3 PULUMNEHTBI perpeccuu:

~ (D-0,0091)xV
0.0450xm (1)

20e: D - onmuyeckasi nnomHocme rpobbi;
V- o6bem akcmpakma rpobsi, Mri;
m - Hasecka rpobsl, ;

n

BbiBoa. Metoguka onpegenennss ¢©ocdopucTon KUcnoTbl U docduTa
antoMnHNS B NITOAOBbLIX COKax MOXET ObITb MCMONb30BaHa AN KOHTPONSA KavyecTBa
NnogoBOM NPOAYKLUMN HA YPOBHE rurmeHn4ecknx HopmaTtuneos (0,2 mr/kr).
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OOKTOpP HayK 3 AepXXaBHOro ynpasniHHA, OOLEHT, B.O. 3aBigyBaya kadenpu
ny6niyHoOro ynpaeniHHA Ta MEHEePKMEHTY iHHOBALNHOT AisiNbHOCTI
HaujoHanbHut yHisepcumem 6iopecypcis i npupodokopucmysaHHs YkpaiHu

YKPAIHA

Ha cyyacHomy eTtani couianbHO-eKOHOMIYHOrO i MOSITUYHOrO PO3BUTKY
dyHKUiOHanbHa porib KOMYHiKaLil HabyBae 0cobnNMBOi TEOPETUKO-METOLAOMONNYHOI Ta
couianbHO-NPaKTUYHOT akTyanisauii. fAkicTe B3aemopgil Ta obMiHy iHdopmauieto
Bnagum 3 rpPOMaAchbKiCTHO — nepLioveproBa ymoBa 3abe3neyeHHs NeriTMMHOCTI Bnagu,
AK NigTBEPAXKEHHS TOro, WO Bnaga HanexuTtb Hapody. Came KOMyHikauis CborogHi
3abes3neyye peanizauito HOBMX LIHHOCTEW Ta i4€OnOriYHUX acnekTiB OepKaBHOI
NoSiTUKKU, TBEPLIXKEHHS YHiBEpcarnbHUX NiAXOAIB 40 yYacTi (pOMaLCLKOCTI B npoLiecax
OUIHKM OiAnNbHOCTI opraHiB nybniyHOi Brnagu Ta HagaHHA BigNOBIOAHUX OEpXKaBHO-
ynpasrniHcbkux nocnyr. Llini komyHikauii B gepxaBHOMY ynpasniHHi 0B6yMOBMeEHi
o6CcnyroByBaHHSAM TUX YW iHWKUX NOTPed CycninbCTBa, TakMX $K, BUKMBAHHS,
cniBnpaus, NnepekoHaHHsl, 34inCHEHHA Bnagu Ta iHwe. KomyHikauisa ssnse coboto
HaMBaXXNMBIWMIA OO’E€KT ynpaBfiHHA, SKMA BUCTyNae 3acoboM BigoOpaXkeHHs Tux
noain, aki BigbysatoTbcsa B gepxasi [1].

3AINCHIOYN  yNpaBiHHA KOMYHIKauigsMu 3a [ONOMOroK BMMMBY Ha  iX
KOMMOHEHTW, [fepXaBa 3abesneyye peanisaditd CBOIX CUNbHUX CTOPIH i
HenTpanizauito cnabkux. KomyHikauii MatoTb iICTOTHE 3HA4YEHHA B OYHKLOHANbHOMY
CEHCi B cUCTeMi aepXaBHOoro ynpasniHHA. [1o ymMcna yHKUin KOMyHIKauin B CUCTEMI
JepXXaBHOro ynpaefiHHA MOXHa BiOHECTW HaACTynHi: no-nepwe, yHKUis
3abe3neyeHHss OOMiHY AdaHWMKM Ha BUCOKOEMEKTUBHOMY PIiBHI MK Kepyroummmn
cyb’ektamu i KepoBaHuMK 06’ekTamu; nNo-apyre, PyHKUiS BAOCKOHANEHHS BiAHOCUH
cy0’eKTiB KOMYHiKaLil Ha Pi3HUX PIBHSAX B nNpoueci 06MiHy aHuMK; No-TpeTe, PyHKLUINA
dopMyBaHHA KaHaniB nepepadvi  iHopMauii MK OKpeMuMmu  Oep)KaBHUMU
cnyxboBusaMu Ta ixX rpynamm 3 METOK KOOpAuHauii iX gin; no-yeTtsepTe, dyHKUIA
perynoBaHHSA i pauioHanisauii noTokiB iHopmauii [2].

[na 30incHeHHA edpekTUBHMX KOMYHIKaUin B cuctemi nybriyHoro ynpasniHHA
HeobxigHO nobyayBaTn TEOPETUYHY MOAENb MPU BUMKOPUCTAHHI KITACUYHUX TEOPIn
KOMYHiKaLil Ta CydaCcHUX HayKOBUX Niaxonis.

OTmxe, Mogenb edeKkTUBHOCTI KOMYHIKauin y cdepi nybnivyHOro ynpasniHHSA
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BKMOYae crnocobu B3aEMOBIOHOCMH MK OpraHamu AepXXaBHOI Bnaaw, MiCLLEBOro
camMoBpsaAyBaHHSA 3 rPOMAACHKICTIO Ta CKNagaeTbCs 3 TPbOX FPYn KOMMOHEHTIB!

. PesaynbTaTuBHe poboye cepefoBMLUe B opraHax AepxaBHOI Brnagum Ta
MicLleBOro camoBpsilyBaHHS.

1. ®opmyBaHHs poboumx rpyn B opraHax LepXaBHOI Bnagu Ta MicueBOro
caMoBpsAaYyBaHHS.

2. CTBOpEHHSA BiOKPUTUX KOMYHIKaTUBHUX KaHaniB aAnga 3abesneyeHHs BinlbHOro
MOTOKY.

Il. KoMyHiKaTMBHI KOMNeTeHUil KepiBHUKIB.

1. NocTaHoBKa Uinen KOHKPETHI WIsSXU Ta 3aXoau LWoAo 1X JOCATHEHHS.

2. KoopauHauis uinen opraHisauii Ta cniBpobiTHUKIB.

3. BonopgiHHA: cTMnamu ynpaeniHHS Ta HaBMYKamu 4inoBoro o6oporTy.

lll. YnpaBniHHA 30BHIilWHIMW KOMYHiKaLisiMu opraHy Bnagum.

1. 3acTtocyBaHHs1 ynNpaBniHCbKMX KOMYHiKaL,in.

2. 3abesneyeHHs MapKETUHIOBUX KOMYHIKaLi.

3. BcTaHOBEHHA BOCTOPOHHBLOMO CMiNIKyBaHHS.

[HdbopMaLiNHO-KOMYHIKaLiIMHUI MeXaHi3M Yepe3 NeBHi hopmun, meToam i 3acobm
300py Ta 3BeOeHHs iHopMaLiMHMX OaHUX O03BOSIIE NpoaHanidyBaTu, HagaTtu m
oTpuMaTn HPOPMAaLIMHO-KOHCYNbTATUBHI MOCIAYrM Ta MPUAHATA Ha X OCHOBI
ynpaBniHCbKi pilleHHA. Ha pisHuX piBHAX ornepaTUBHOrO YynpasniHHA OpraHis
ny6niyHoi BNagw cnig MnocTiMHO aHanisyBaTM N KOHTpOMtoBaTU e(eKTUBHICTb Ail
HOPMaTUBHO-NPABOBUX akTiB, MIAaHYBaHHA i BWKOPUCTAHHS OOKETHUX KOLUTIB,
BMKOHAHHA 3axofiB po3pobneHnx OepXaBHUX i perioHanbHUX nporpam, BUABMASTU
HeZoSiKN, BHOCUTU NPONO3nLT WOoAO yrpaBiHHA 3MiHAMW Ta NPUAMATU Ha X OCHOBI
BMBaXeHi piweHHa [3]. Ona uboro noTpibHO BoOMOAITM AocTaTHiM 06cArom
iHopmauinHMX pgaHux | 3abesnedyBaTu YynpaBniHHA 4Yepe3 Hanaro4KEeHHS
KOMYHiKkaLinHoro 38’a3ky. PoboTa iHhopmaLuiiHO-KOMYHIKaUIMHOrO MexaHiaMy MoXe
Oy edeKkTUBHOK Yy TOMYy BUMNaAKy, Konu 36ip HeobXigHMX aHaniTUYHUX OaHuX
30INCHIOBATUMETLCS  CUCTEMaTM30BaHO Ha 3arafibHOHauiOHanNbHOMY piBHI  3a
AO0MNOMOroto cneuianbHO po3pobneHoro NPorpaMmHoro 3abesneyeHHs [4].

BucHoBKKU. Takum 4mMHOM, Ana nobyaoBu ePEeKTUBHMX B3AEMOBIOHOCUH MiXK
cyb’ekTamu ny6niyHOro ynpasniHHa HeObXigHO cdopmyBaTK pe3ynbTaTuBHe pobode
cepefoBulle, BOJSIOAITM KOMYHIKATUBHMMW KOMMETeHUisMM  Ta MaTu  [0CBIg
ynpaBniHHS 30BHILWHIMW KOMYHiKaUissMKU. IHOpMaLiMHO-KOMYHIKaLIMHUA MEXaHi3M €
CKNagoBoo cuctemu nybnivHoro ynpaeniHHS, a KOMYHikauisi, ika € npoLecomM obMmiHy
iHbopMaUui€to, € OCHOBHUM IHCTPYMEHTOM MOro peanisaduil.
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The paper considers the advantages and disadvantages of different methods
for regulating the inverter output current for induction heating equipment is presented.
As a result of the discussion, the generalized result of the comparison is summarized.

Introduction. Various types of converters are widely applied to induction
heating equipment. For this purpose, high-frequency converters based on voltage-
source inverters are widely applied. This is owing to the simple configuration of their
system and the fact that there are many different control methods to regulate the
output current of the inverter. To regulate the output current of the high-frequency
inverters, various control methods have been proposed, such as:

e adjusting the DC-bus voltage of the inverter [1-3];

pulse-width-modulation [4], [5];

pulse-frequency-modulation [6];

phase-shifted control [7-9];

pulse-density-modulation [10], [11].
In order to reduce the disadvantages of these methods, control methods based
on the combined mentioned control methods or some of their enhanced variations
have been proposed [12-16].

This paper aims to discuss the advantages and disadvantages of methods for
regulating the inverter output current. As a result of the discussion, the generalized
result of the comparison is summarized in the table.

Adjusting the DC-bus voltage. The inverter's dc input voltage in induction
heating equipment can be controlled by an active AC-DC converter. For this purpose,
are used a controlled rectifier or DC-DC converter with a diode rectifier. The controlled
rectifier uses thyristors to control the output voltage, as a rule, use a fully controlled
thyristor bridge rectifier. The step-down DC-DC converter, commonly known as a
buck converter, was also used for adjusting the inverter’'s DC-bus voltage. When
using the controlled rectifier or DC-DC converter, there is a need for an additional
control circuit, the efficiency of such systems is low, and it also causes some
problems in size and cost. Since adjusting the dc input voltage of the inverter in the
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modern induction heating equipment is not used. The advantage of this method is
that the inverter operates in ZVS and quasi-ZCS modes.

Pulse-width-modulation (PWM). With PWM control the operating frequency of
the inverter is constant. Since, the operating frequency can be more, less, or equal
the resonant frequency, than depends on the equivalent load parameters of the
“‘induction coil — workpiece” system. If the inverter operates on a frequency above the
resonant one (current lagging), the switching process is fixed by the turn-off of the
transistors. In this case, there are non-zero-current-switching (NON-ZCS) and zero-
voltage-switching of the transistors, so there are turn-off losses, no tum-on losses,
and no reverse-recovery problems with antiparallel diodes. In the case of current
leading, the switching process is fixed by the tum-on of the transistors. In this case,
there are ZCS, NON-ZVS, and the transistors’ antiparallel are turned-off by the tum-
on of the transistors, so high reverse- recovery current will flow. As a consequence,
PWM is not usable at high-frequency series-resonant inverters for induction heating
equipment. And it is sensible to use only if there is a technological need in the
constant frequency operating.

Pulse-frequency-modulation (PFM). In the case of using PFM, the output
current of the inverter is controlled by varying the operating frequency with changing
the phase-shifting angle between the output current and output voltage of the inverter.
However, with a low value of the quality factor of the series-resonant circuit, the
inverter must operate over a very wide frequency range. Therefore, switching of the
inverter’s transistors occurs with NON-ZCS. This, as a result, increases in switching
losses and electromagnetic noises.

Phase-shifted control (PSC). This control in the literature some authors also
name as PWM&PFM combined control [9]. The PSC is a very suitable control method
for the series-resonant inverter, which can be used for both low and high values of
the quality factor. The phase-shift controlled inverter operates slightly above the
resonant frequency. Thus, switching of the inverter transistors occurs with ZVS, two
of four inverter’'s transistors — with quasi-ZCS, and only switching the other two
transistors occurs with NON-ZCS.

Pulse-density-modulation (PDM). In recent years, this control method is often
mentioned in literature because it allows achieving ZVS and quasi-ZCS for the reason
that inverter always operates at the frequency that is slightly above the resonant
frequency. The main disadvantage of PDM is the amplitude fluctuation of the output
current of the inverter because there are an injecting interval and free-wheeling
interval of the output voltage of the inverter. At a low value of the quality factor, this
can be a serious problem, because of impacts on commutation modes of transistors,
the maximum voltage of the resonant capacitor, etc. Furthermore, this method has
drawbacks during the start-up processes of the inverter [17]. In order to reduce the
amplitude fluctuation, various enhanced PDM techniques have been proposed [12-
14]. And furthermore

Discussion. Each of the methods has both advantages and disadvantages.
Some of them (PSC and PDM) are more suitable for controlling the output current of
the series-resonant inverter of induction heating equipment than other ones. In order
to mitigate the disadvantages of the PDM and PSC methods, hybrid methods based
on combining PDM and PSC have been proposed [15], [16]. Since research studies
in this way are very actual now. Another way to mitigate the disadvantages of
PCS/PDM methods is to extend the topology of a conventional full-bridge inverter.
The generalized result of the comparison of the control methods is summarized in
Table 1.
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Table 1

Advantages and disadvantages of control methods

Control
methods

Advantages

Disadvantages

Comments

Adjusting the
DC-bus voltage
of the inverter

The inverter
operates in ZVS
and quasi-ZCS

modes

Needs for an active
AC-DC converter;
low efficiency;
the large size and
high cost

This method does not
use in modern induction
heating equipment

Pulse-width-
modulation
(PWM)

The inverter
operates at a
constant
frequency

The inverter can
operate as in NON-
ZVS as well as in
NON-ZCS modes

Not usable at high-
frequency series-
resonant inverters for
induction heating
equipment

Pulse-
frequency-
modulation

(PFM)

The inverter
operates in ZVS
mode

The inverter
operates in NON-
ZCS mode

With low values of the
quality factor of the
series-resonant circuit,
the inverter must
operate over a very
wide frequency range

Phase-shifted
control (PSC)

The inverter
operates in ZVS
mode and two of

the four
transistors of the
inverter are

switched in a
quasi-ZCS mode

Two of the four
transistors of the
inverter are switched
in NON-ZCS mode

It is a very suitable
method as at low
values as well as high
values of the quality
factor of the series-
resonant circuit. But the
switching losses in the
inverter transistors are
higher than when using
the PDM control
method

Pulse-density-
modulation
(PDM)

The inverter
operates in ZVS
and quasi-ZCS

modes

The amplitude
fluctuation of the
output current of the
inverter

It is preferable to use
this method at high
values of the quality
factor of the series-
resonant circuit

Conclusion. Some of the common control methods to regulate the output
current of the high-frequency inverters for induction heating equipment are more
suitable than other ones, due to its advantages. It may say that the most suitable of
them is phase-shifted control and pulse-density-modulation. Despite their
advantages, these control methods are also imperfect. Thus, in order to mitigate the
disadvantages of the phase-shifted control and pulse-density-modulation methods, it
is in fact necessary to conduct research on combining them and/or extending the
topology of a conventional full-bridge inverter.
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Abstract. The article is based on the construction of mathematical models based on the
calculation of losses from errors in the operation of pumps used in pumping stations.
Recommendations on improvement of electric drive systems used in power management of
pumping stations and application of energy-saving methods based on mathematical models
have been developed.

Introduction. Currently, electric drive systems and automated systems at
pumping stations are widely used. Based on this, self-tuning and automatic
optimization of systems and control systems are significantly expanded. A newly
created pump stations, frequency-controlled electric drives are increasingly used in
all pump units. The efficiency of pump stations equipped with modern electric drive
and automatic control systems is reflected in the following main components:

— Arbitrary change of fluid flow rate in the mainline from the specified values of
static and dynamic pressure,
— Minimization of high pressure and hydraulic shock events;

The development of pump station control systems and performance
assessment in the application of these technologies are the main manifestations and
are described on the basis of their mathematical models. In the section of
mathematical modelling, a database of mathematical models of pump units and
components of pump stations is being developed in order to assemble complex units
used in structural and parametric synthesis and optimize control systems for units
and stations. [1-3] Components of automated automatic control systems of electric
drives of pump stations will consist of a complex of systems controlling continuous
operation. Pumps, motors, frequency converters, data measurement and monitoring
devices. Components of pump stations are process components of connection of
units with a mainline, ratio of variable units to variable control components. Change
of rotation speed of pump models (modules H1, H2) in pump stations leads to change
of all its operating parameters. [4-5] In this case, we can recalculate the
characteristics of the pump according to the actual speed using similar conditions.

P = kpa)iz; Q :kQa).;
M, =k,0’; P =ka;

where pi Qi, M;, Pi, wi pressure, power, static resistance and load moment, power
consumption and pump speed.

You can use the following pressure formula for ease of calculation.
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p=Hi-p-0;

The pressure characteristic of the variable speed pump is described by the

square parabolic equation:
2
In)
P = Py (_j ~ R Q7

nom

where po is the pump pressure at zero fluid flow;
Qi - current flow rate of the pump;
Rnas - hydraulic resistance of this pump, determined by nominal data and idling
pressure according to the following formula:

R Po — Prom -

nas Qz ' Pnom and Qnom

nom

According to the nominal speed pressure po, the pressure is zero for any shaft
speed.

Po 2 _ 2

Poi =—= @, or Py _kpoa)i '

nom

From the above input, you can create mathematical models of pump units used
in pump stations. Let us consider the analysis of mathematical models of pump unit
and pump station elements based on Table 1. [6-8]

Table 1
Analysis of mathematical models of the pump unit and
pump station elements
Nasos birligi
Komponent modu_llnlng Algorithmic block diagram
diogrammasi
Nasos
Centrifugal pump taking into _ I-'.t P oK P
account the dynamic o, Yl ey Hes SRR N -0
processes of fluid movement ; - prL]LE -K '
2 e o1 Rt Ry +Rs

P 3
- f Pma f fl
o HI1 O =0 F 1,000 ) L‘%—E: =

‘.\rﬂn 1=

Centrifugal pump without
taking into account the
dynamic processes of fluid
movement

P

&
H T
o | H2 >
L | O

*."rili -
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If there is backpressure, the characteristic of the network (trunk) is determined
by the following formula.

where pc is the current pressure in the network; Qc - current flow rate of fluid in
the network; pp is the peak point of liquid supply and backpressure due to the
difference in the geodetic marking of the pump installation place; R¢ is the hydraulic
resistance of the network determined by this formula.

R pnom - pn

C
Qr?om

A combined solution of the pump and current supply network equations Qi
provides that the change in the pump supply depends on its angular velocity in the
presence of a rotary pressure. In describing the dynamic processes of fluid movement
in the hydraulic part of the pumping device, the constant surface S and the length L
are considered to be an inconspicuous dense body occupying a volume in a certain
pipeline. Control device consists of a neural network model of the controlled process
and optimization unit. The optimization unit determines those values that minimize
the control quality criterion, and the corresponding control signal controls the process.
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Fig. 1. block diagram of the network control system for the pump unit.

For the pump unit developed in the Matlab simulation system, a block diagram
of the network management system is shown. This structure includes a controlled
object unit and a pump control unit, as well as a step signaling unit and a graphic unit.

Fig. 2. Pump unit subsystem model.
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Fig. 3. Diagram of parametric change of pump unit.

Based on the values obtained in the above pump device, it is possible to observe
the change of the parametric values of the pump and the loss of processes in them

at a certain stage.
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Mathematical models of pump units are developed taking into account dynamic
and energy processes and various options for their connection and allow evaluating
electrical, mechanical and hydraulic variables. Based on the computer models
produced, computational and modelling work was carried out. The simulations
allowed us to conduct studies that would allow us to assess the reliability of the
models developed and determine the optimal version. From typical functional
modules of components, block complexes are created that are used in analysis,
synthesis and optimization to determine the best version of the control system. On
the basis of the mathematical description of components and a combination of
different versions of modules included in one module, mathematical descriptions and
operation modes of computer models and parallel pumping units in the Matlab
Software environment are studied.

References:

[1 Lysenko, O. A. (2016, May). The study of dynamic characteristics of an electric drive of centrifugal pump
with taking into account tooth harmonics of induction motor. In 2016 2nd International Conference on
Industrial Engineering, Applications and Manufacturing (ICIEAM) (pp. 1-4). IEEE.

[2] Yulbarsovich, U. S., o'g'li, S. R. A., & Toptievna, K. D. (2019). Research potential of energy saving pump
unit and hydraulic network. lpobriembI cospemeHHoOU Hayku u obpa3osaHus, (12-1 (145)).

[3] Usmonov, S. Y., & Kuchkarova, D. T. (2019). Research potential of energy saving pump unit and hydraulic
network. pobrembi cospemeHHoOU Hayku u obpasosaHus, (12), 38-40.

[4] Jaloliddinova, N. D., & Sultonov, R. A. (2019). Renewable sources of energy: advantages and
disadvantages. JocmuxeHus Hayku u obpa3osaHusi, (8-3), 49.

[5] CyntoHos, P. A. Y., Kogupos, X. M. Y., & Mupsanves, b. b. (2019). Beibop mMexaHuyeckux asuratenen
9NEKTPUYECKOTO TOKa, MCMOMb3yeMbIX B CUCTEME 3neKTponpueoga. [1pobnembl coBpeMeHHOU Hayku u
obpa3osanus, (11-2 (144)).

[6] Anvarjonogli, S. R., & Raxmonjonogli, O. S. (2020). Digital controlled synchronous electric drives.
ACADEMICIA: An International Multidisciplinary Research Journal, 10(5), 786-789.

[71 Mwup3sanwues, b. B. (2019). Bbibop MexaHu4eckux ABUraTenien neKkTpUYECKOro Toka, MCMonb3yeMblX B
cucTemMe anekTponpueogda. [pobnembi cospemeHHol Hayku u obpasosarus, (11-2), 26-29.

[8] CynraHos, P. A. Y. (2019). PexomeHgauum no BbipaboTke SNMEKTPOIHEPTN MU KOMMEHCALMM NOTEPSHHOM
SHEPY C MOMOLLbHO CUCTEMbI OXTTaXAEHMs] ANeKTpoaBUraTenein. BecmHuk Hayku u obpasosarus, (19-3 (73)).



60 e Korszerii miiszerek és algoritmusa tapasztalati és elméleti tudomanyos kutatasi e Hang 1

DOI 10.36074/18.09.2020.v1.23

PATTERN SYNTHESIS OF THE CIRCULAR ARRAY
IN TRANSMITTING MODE

ORCID ID: 0000-0002-7766-3246 Vladyslav Tiutiunnyk
candidate of technical science, head of research division
Kharkiv National Air Force University

ORCID ID: 0000-0002-8454-2127 Anatolii Dudush
candidate of technical science, associate professor of department
Kharkiv National Air Force University

ORCID ID: 0000-0001-7080-909X Ivan Trofymov
candidate of technical science, head of research division
Kharkiv National Air Force University

UKRAINE

Circular array (CA) — an array of elements the corresponding points of which lie
on a circle. The creation of the theory of phase excitation [1-5] made it possible to
apply for CA the well-known methods of synthesis of directional pattern (DP) and
reduction of the side-lobe level (SLL) developed for linear arrays (LA). Investigations
of the beamforming algorithms for single-ring CA base on the application of the phase
excitation theory provisions. It indicates on the existing differences in the formation of
the DP in the modes on receiving and transmitting [1, 3, 4, 6].

A
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Fig. 1. Circular array

A single-ring CA (Fig. 1) consisting of N isotropic emitters is considered.
The position of each n-th element is given in the local polar coordinate system by the

radius of the circle R and the angle ¢, =2z (n-1)/N, n=1 N . The array factor of such
a CA is determined by the relation [3]:

fUCA((D):Zexp[_ijCOS(¢_¢n)]1 (1)

where kK =27/ A —free space wavenumber;
A —wavelength.
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The relation for calculating the complex steering vector of a focused CA has the
form [3]:

Suca (¢o) = ZeXpl:_ij COS((PO — @, ):" (2)

where @, — direction of the main maximum of the DP CA in the horizontal plane.

The relation for calculating the focused DP of a discrete single-ring CA in the
azimuthal plane can be presented in the following form:

D(¢) =Dy - fuca ((”)'SUCA (C”o) = Z D, (q’_@n)eXp[ij(COS((/)_%)_COS(% _(/’n))} , (3)

where D, (go—gon) — the field of the n -th array element in the direction ¢, .

Potentially possible (ideal) CA directional pattern consisting of an infinitely large
number of isotropic elements in the horizontal plane is expressed by the formula
[1-3]:

D, (@)= JO[ZkRsin %}

where J;[#] — Bessel function of the 1-st kind of the 0-th order.

The DP plots of the continuous and discrete CA with the distance between the
elements 0,44 and 0,64 and using the Dolph-Chebyshev amplitude distribution for
the required SLL o =-20 dBare shown in Fig. 2.

discrete CA (0,4)7
‘ -——d&screte (‘[l} (0.6)

50 100 150

Normalized amplitude, dB

-100 -50 5 0
Azimuth, degree

Fig. 2. The DP plots of the continuous and discrete CA

One of the methods for analyzing and synthesizing the CA is the representation
of the CA directional pattern in the form of the phase modes sum (angular harmonics)
[1, 3]. The method is based on the assumption of a continuous distribution of currents
along the ring. Since the current distribution in the ring is a periodic function of the
angle with a period 27, it can be expanded into a generalized Fourier series in any
convenient system of orthogonal functions. Each term of the series represents a
harmonic (mode) of a current with a constant amplitude and a phase linearly varying
in angle. Each harmonic corresponds to a partial DP with an angle-independent
amplitude and phase, which is a linear function of the observation angle. Partial
diagrams are Fourier components of the total CA directional pattern, which is a
periodic function of the angle in the plane of the ring.

The results of practical studies of discrete single-ring CA proved that it is
possible to simultaneously and independently excite all modes both positive and
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negative from zero to N/2 by connecting the N elements CA to the outputs of the matrix
circuit (Fig. 3).

Equal lengths

Transformation
matrix formation
scheme T .
Variable
— phase shifter
Vi
Wy

Fig. 3. CA model structure

Fig. 3 shows:

N
SUCA(¢0):[X1 XN]
— complex excitation vector CA,
N
b(%):[Y1 yM] )
M =0,=+l,...,£(N-1)/2 f N-odd, M =0, £1,...,+(N -2)/2,N /2 if N - even — vector
of amplitudes of the phase modes of the equivalent linear array field in the farfield
zone;
N
w=[w ow,]
— vector of amplitude weighting coefficient.

Synthesis of CA directional pattern. When synthesizing the CA directional
pattern in the transmission mode, it is first necessary to find the current distribution at
the inputs of the matrix circuit. For solving this problem, it is advisable to use the well-
known methods for the synthesis of LA directional pattern. In this case, the required
current distribution at the inputs of the matrix circuit can be found as In this case, the
required current distribution at the inputs of the matrix circuit can be found as:

b(%) :SEULA(%)OW’
N
where Sgya () = Zexp[ j(m-1-H)kRsin goo} — equivalent LA scanning vector;
m=1

W —vector of amplitude weighting factors corresponding to the optimal LA directional
pattern.

In accordance with the theory of phase excitation, the obtained vector of the
amplitude distribution of the equivalent LA is the vector of amplitudes of the phase
modes of the CA field in the far zone. Application of the phase modes method makes
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it possible to establish a relationship between the CR field in the far zone and the
complex excitation vector of the CA. In accordance with this, the vector obtained after
passing the signals through the matrix circuit has the form:

SUCA((PO) = T_l'b(%) .

The resulting distribution of currents is a complex vector of focused CA
excitation. It should be noted that the use of all available current modes M to form
the excitation vector of a discrete CA could lead to differences from the potential DP
of a continuous CA [4]. Especially large differences will occur in the area of the distant
lobes. Therefore, for obtaining the closest to the potential CA directional pattern in
the transmission mode, the maximum number of used current modes should be
selected from the condition [3]:

M <2kR+1<N.

The expression for calculating the focused CA directional pattern in the
transmission mode will take the form:

Dy ((9) = fuca (¢)'SUCA (§00) :

Based on the described procedures with using the Phased Array System
Toolbox package of the Matlab system, a mathematical simulation model of a discrete
single-ring CA was developed.

The using of the phase modes method during analysis for the synthesis of the
CA directional pattern with a low SLL using amplitude weighting factors was carried
out for the following initial data: an array of 32 isotropic elements was considered; the
distance between the elements was 0.4, 0.5 and 0.62; the amplitude weighting factors
were calculated using the Dolph-Chebyshev amplitude distribution at the required
SLL a=-20, —30u —40 dB; modes with numbersM =0,+1,...,+(N-2)/2,N /2

were used to excite the CA elements.

The obtained results made it possible to identify the following patterns:

1) with the distance between elements 2zR/N =0,44 (Fig. 4): CA directional
pattern has an almost uniform SLL, they are as close as possible to the potential
continuous CA directional pattern; implemented SLL in the transmission mode for all
given values of the parameter « remains the same and is about —20 dB;
for ¢ =-20 dB the width of the DP corresponds to the potential continuous CA
directional pattern (Fig. 2), while for values o =-30u —40 dB the DP is expanded to
a 10 % un 20 %;

2) with distance between elements 2zR/N =0,54 (Fig. 5): as the values of the
parameter « decrease, the level of the near side lobes of the CA directional pattern

smoothly changes from uniformly decreasing (—15...—30 nb st o =20 ILB) to

uniformly increasing (-39...—281b ms  =—40 1B) in the range of angles ¢ =+90°
relative to the direction of the main maximum; the nature of changing the width of DP
remains the same as with the distance between the elements 0,44

3) with distance between elements (Fig. 6): CA directional pattern is
characterized by a uniformly decreasing SLL —12...—14 dB, —19...—23 dB and for
—27...—37 dB respectively, in the range of angles ¢ =+80° relative to the direction of
the main maximum; in the region of distant lobes SLL increases to —10... =17 dB; the
width of the CA directional pattern corresponds to the potential DP of the continuous
CA and only slightly expands (~ 10%) when «=-40 dB.
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Fig. 5. CA directional pattern for the distance between the elements 0.64

Conclusions. In the article, the study of the directivity characteristics of a discrete
single-ring CA with using the methods of simulation modeling and method of phase
modes is carried out. On the example of the Dolph-Chebyshev amplitude distribution,
the approach to the synthesis of the CA directional pattern in the transmission mode
according to the criterion of the minimum SLL is shown. The plots of the CA
directional pattern for the distance between the elements 0,4, 0,5 n 0,6\ are given.
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UKRAINE

With a satisfactory condition of the road, high-quality manufacture of cranes, the
latter work on cylindrical double-rim wheels, work well, but the defects of the road,
the difference in diameters of the drive wheels in terms of the way is sharply noted
on the performance of the wheels [1, 2]. Correct movement of cranes is provided by
flanges, at defects of a way and the crane, intensity of work of flanges leads to the
strengthened wear, in our practice the basic weight of cylindrical two-flanged wheels
is rejected because of wear of flanges [3, 4].

If the difference in the diameters of the drive wheels is m, the skew of the wheel
Y, the ratio of the crane run to its base 1=L/k. When using cylindrical twin wheels take
T=6.

At m=10-°D and y=0,6-10"° we have

5=10-31(D/6)+0,6-10°TD=2,42-10°3D. (1)

For example, at D=630 mm. we have 6=1,52 mm. With symmetrical installation
of the wheel on the rail, the distance from the flange to the wheel is 25/2= 12,5 mm.,
i.e., the gap will be exhausted after 12,5/2,42= 5 turns of the wheel. In fact, the
situation is different, as the distance between the rails of the cranes tolerance is 15
mm. At the same time clamping of the crane on rails or at movement of the crane of
a track increases or decreases due to deformation of a way and a bearing design is
possible.

The strong wear of the flanges indicates a lack of attention to overcoming the
skew of the wheels and the quality of the construction of the roads. Tolerances that
apply to the laying of rails should be more stringent.
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The resistance of the shop bridge cranes in the general case is equal to
W:Wt+Wy. (2)

For outdoor cranes, wind loads are added W». Resistance on the slopes of the
road
Wy=iG, 3)
where i — average slope;
G — crane weight.

In the general case i= 0—0,002, sometimes more.
Friction resistance is equal to
Wi=awiG, (4)
where
W 2k + fd .
h D (5)
The coefficient a is introduced to take into account the friction of the flanges a=1,5/2,
sometimes greater than.
f — reduced coefficient of friction in bearings, usually take f=0,001-0,002;
d — bearing diameter;
k — the coefficient of friction of the wheel rolling on the rail.

The value k depends on the size of the contact plane. In the case of a running
wheel on a flat rail, we have, based on Duma k=0,1-b experiments at a contact
bandwidth of 2b.

At an elliptical platform of contact it is accepted k=0,1a, where a — the semi-axis
of the ellipse oriented on the movement of the crane. The dimensions of the contact
plane are determined by the formula of Hertz, which takes into account the magnitude
of the load P, the modulus of elasticity.

In the assessment of the coefficient of friction f in the wheel supports there are
noticeable differences, we mean the use of rolling bearings.

B.S. Kowalski believed that the value of f=0.01 is quite convincing and
somewhat overestimates the real value of friction. This does not preclude the
possibility of another estimate of f taking into account the special operating conditions
of the crane, such as ambient temperature.
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It is known that modern digital devices, which are used in many electronic
systems, are complex and versatile. They are widely used in various technical
devices based on large and ultra-large scale integrated circuits and microprocessor
integrated circuits. Such digital devices are created on new principles based on
replaceable elements of the digital standard [1-2]. Therefore, ensuring their high
efficiency, that is, the ability to perform functions with a quality not lower than the
stated, is the main requirement for them.

It is known that one of the main components that determine the quality of digital
devices is reliability. The reliability of digital devices depends on many factors.
Troubleshooting of such faults should be carried out in such a way that it does not
affect the quality of the tasks of the digital device. To determine the technical state of
a digital device, technical diagnostics and functional diagnostics self-test facilities are
used.

The results of the analysis of the existing automated systems of technical
diagnostics showed the low quality of reliable determination of the technical condition
of a digital device [3-4]. If a digital device fails, the technical diagnostics system
determines the malfunction in the group of suspects in the inoperability of regular
replaceable elements. Such a faulty group is replaced by a faulty one from the
warehouse. And if there is a suspicion of inoperability — they are sent to the service
center. Such actions lead to reduction of its readiness factor and an irrational use of
the technical support system for electronic equipment. The existing methods of
diagnosing a digital device in place are outdated. This is due to the fact that existing
diagnostic methods require a large number of control points and diagnostic
parameters [3-4]. However, the increase in the number of checkpoints and diagnostic
parameters complicates the system of automated technical diagnostics and
increases the time for detecting faulty replaceable elements. Therefore, the
development of the method of constructing a test sequence for technical condition
control of digital devices is an important task.

To build a test sequence, methods are used that are based on a step-by-step
representation of a digital device in the form of a set of modules. Such a test sequence
should determine the technical condition of digital devices within a reasonable time
frame and with the required reliability. Each part of a schematic function that is
implemented in a digital device module is represented as a graphical functional
diagram. The development of a method of constructing a test sequence for technical
condition control of digital devices is based on general conceptual approaches [1, 3].
At the same time, the characteristics inherent in the process of diagnosing digital
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devices based on the advanced spectral energy-dynamic method were taken into
account [4].

The main stages of the method of constructing a test sequence for technical
condition control of digital devices are [5]:

1. The choice of diagnostic model that describes the object of control with the
required level of detalil.

2. The determination of initial sets of parameters, construction of test sequence.

3. The choice of the criterion by which it is necessary to optimize the developed
test sequence.

4. The determination of quantitative indicators that determine the degree of
compliance of the developed test sequence with the specified requirements.

5. According to the results of the analysis of the obtained quantitative indicators:

5.1. In case of non-compliance of the developed test sequence with the
specified requirements, the choice of a refined diagnostic model. Then repetition of
items 2-5.

5.2. In case of conformity of the developed test sequence to the set
requirements of acceptance of the test sequence.

It was also established that the decomposition of digital devices in modulus
should be based on the following principles:

— the diagnostic model should be adequate to the digital device and accurately
reflect its operation;

— the number of modules should be such that, in the future, satisfactory quality
Is ensured within the allowable time for building and optimizing the test sequence with
the existing level of "automation” of the method for constructing the test sequence.

These principles have been learned in the development of the construction the
method of constructing a test sequence for technical condition control of digital
devices.

In the form of a graphical block diagram is presented the schematic diagram of
the selected functions in the first, second, third and fourth stages [5]. To check the
technical condition of each function, an elementary test operation is built, which
provides the construction in an automatic mode. In the presence of feedback in the
digital device, the existence of input gates is possible, on which the circuit is self-
excited. A sign of self-excitation is the replacement of the variable at the input of the
feedback element on the same set more than twice.

Thus, the rupture of feedback is one of the requirements for controllability of a
digital device. Such an operation, which is performed algorithmically or physically,
turns a digital device into a simple (in terms of building tests) a scheme in which the
conditions of self-excitation are not met. However, there is a wide range of digital
devices in which this requirement is not met.

In this case, it is necessary to check the test sequence for the presence of input
data sets that cause self-excitation of feedback circuits. Moreover, it should be noted
that the self-excitation, "fading" over time, does not exceed the period of filing the
elementary test act. It is important to control the parameters of the quasi-short-circuit
current pulses in the power bus during the next test set. Therefore, we will consider
inadmissible (forbidden) those test sets that cause self-excitation of the circuit, and
do not stop for a time equal to the period of filing the elementary test act. Prohibited
test kits are subject to selection by blocking when checking the digital device.
Detection of forbidden sets and memorization of the corresponding clock numbers is
carried out at the stage of factory tests of digital devices in the process of selecting
the test sequence.
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Thus, the complexity of modern digital devices necessitates a step-by-step
synthesis of methods for constructing a rational test sequence. Creating more
efficient test sequences allows this of constructing a test sequence for technical
condition control of digital devices method, which is based on the step-by-step
synthesis.
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The active expansion of the use of computer networks in any sphere of life, the
use of the Internet of Things is accompanied by the emergence of new cyber threats
to the information security of the individual citizen, enterprise, state. The number and
quality of cyber threats is growing. According to Cisco's annual cybersecurity report:

Attackers bring malware to unprecedented levels of excellence and impact
(cryptocurrency ransom, new distribution methods);

Attackers are increasingly able to evade detection and use cloud services and
other technologies commonly used for legal purposes as weapons (using encrypted
malicious network communication, triple the growth of encrypted web traffic used by
malware; using control channels to operate. based on legal Internet services such as
OneDrive or GitLab);

Attackers exploit security gaps, many of which are related to the expansion of
the Internet of Things (loT) and the use of cloud services (expanding the use of
botnets based on IoT, operating unprotected and uncontrolled 10T devices).

Given the above, it is worth considering the possibility of automatic and / or
semi-automatic detection of cyberattacks in a poorly structured data, while
understanding that the delay in response can lead to significant losses.
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Different authors approach this issue differently, for example, the paper [1] has
developed a solution support system based on models describing the tasks of
cybersecurity in conceptual and functional aspects. Another fruitful approach is to use
machine learning to identify cyber threats [2-5].

Machine learning is useful for automatically detecting known threats - types of
infections that have been noticed before. But its real value, especially in the case of
monitoring encrypted web traffic, is due to its ability to detect threats such as "known-
unknown" (previously unknown variants of known threats, subfamilies malicious
programs or related new threats) and "unknown-unknown" (new network malware).
Technology can learn to detect unusual patterns in large amounts of encrypted web
traffic and automatically alert security teams to further research.

The latter aspect is important because the lack of qualified personnel is an
obstacle to the improvement of security measures in many organizations. And timely
informing of cyber specialists will reduce the response time.

The definition of unusual models is called the detection of anomalies, it is the
finding and identification of elements, events or observations that do not correspond
to the expected behavior (patterns), or other elements of the data set. In the context
of network intrusions, interesting objects are often not rare objects, but unexpected
bursts of activity. This model does not follow the general statistical definition of
emissions as a rare object, and many emission detection methods (including non-
teacher training methods) will not work on this data unless they are aggregated
accordingly. Instead, cluster analysis algorithms will be able to detect the
microclusters formed by these patterns.

Conclusions. Itis proposed to use machine learning methods without a teacher
to automatically identify new anomalies (unusual models in large volumes of
encrypted web traffic) to ensure the required level of cybersecurity both at the
enterprise level and at the national level, in conditions of lack of qualified personnel.
The most promising methods for detecting intrusions into the network are methods
for detecting anomalies (isolated forest, detection of emissions based on cluster
analysis).
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Ha4yanbHUK HAayKOBO-A0CMIAHOMO LEHTPY NPOTUMNOXEXHNA 3ax0aiB

IHecmumym dep>kasHo20 yrpasriiHHA ma HayKosux O0CIOXKEeHb 3 UUBIIbHO20 3axucmy

YkpaiHa

Ha cborogHiwHin AeHb NUTaHHA BITPOBOrO BMMMBY Ha npouecu TenrnoobmiHy
BMBYEHI HE JOCKOHano. HaykoBo He 06rpyHTOBaHMMM 3anMLLIAETLCA BMNMB BITPY Ha
3HAYeHHS KPUTUYHOI MNOBEPXHEBOI T[YCTMHUM TEMSOBOrO0 MOTOKY MNpU  SKOMY
BinOyBaeTbCA 3aMMaHHA pevyoBWH | MaTepianiB. BigcyTHin  cnpoLweHun
pPO3paxyHKOBUA MeTo AOCHILKEHHSA BITPOBOro BMNSIMBY Ha KPUTUYHY MOBEPXHEBY
YCTUHY  TEnfoBOro  MOTOKY, 3aCHOBaHWW Ha  NPoOCTUX  anrebpaiyHux
CMiBBIAHOLLEHHSX, LLO i CTano NPUYNHOO NOro po3poBneHHs.

[Onsa BupilWeHHsS nNoCTaBfeHOro MUTaHHA nNpuUNycTMMoO, WO  3arafibHumn
(cymapHuin) TennoBun NOTIK, LLO OMPOMIHIOE PEYOBUHW | MaTepianu, cKnagaeTbca 3
ABOX CKNagoBuX —MPOMEHEBOI Ta KOHBEKLIMHOT Ta BU3Ha4YaeTbCs 3a gopmyrnoto (1).

B K M
q°+q*—q" =0, (1).
0e q® — iHmeHcusHicmb MerI08020 8UNPOMIHIO8AHHS OxXepesia 8UNPOMIHIO8aHHS;

q" — IHMeHCUBHICMb KOHBEKUIlIHO20 8rusy;
q" — Kpumu4Ha rogepxHesa 2ycmuHa meroeo20 roMmoKy

I[HTEHCMBHICTb [Xepena BUMNPOMIHIOBAHHS pPO3paxoBYEMO 3a (popMyrow
CredpaHa-bonbumana (2)
g =0 ey -& -0 ((Tr+273)* — (Ts + 273)*%) (2)
0e ® — kymosul KoegilieHmM onpPoOMIHIO8aHHS;
Em — CMYrIiHb YHOPHOMU 108EPXHI Mamepiarsy, Wo cripuliMae mernso rputimarome pieHoto 0,8;
& — CMyniHb YOPHOMU ¢bakerny ronyms, npuliMaroms pigHow 1;
o0 — cmana CmecghaHa-bonbumaHa, Bm/m?-K*;
T: — memnepamypa ¢hakeny noxexi, °C;
Ts — memMriepamypa Ha roeepxHi Mamepiarly ma peqyosuHU, WO OrpoMiHemMbcsi merisiom °C.

[HTEHCUBHICTb KOHBEKLINHOMO BNMBY pO3paxoByeTbCs [1] 3a hopmynoto (3)

q“ = a(Ty —T;) (3)
Oe a — KoegiuieHm mernnoobMiHy sikuli sU3Ha4YaembCsi 3a hopmMyrioro (4)
a= iKlePr”(—VBde“B)m £ 4)
dexs 40)

Oe ¢ — KoegbiuieHm, skul paxosye HarnpsiMok Oii eimpy;
deks — ekgigarieHMHUL PO3Mip MOBEPXHI, IKa OMUBAEMbCS KOHBEKUIUIHUMU OMOoKamu, M;
Pr — yucno lNpandmns; Re — qyucno PeliHonedca, Ve — weudkicmes 8impy, M/c;
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N i m — [OKa3HUKU cmereHie, SKi 3anexamp 8i0 eeoMempuyHOi ¢hopMu mina, siKe
nidnadae nid Oito KOHBEKMUBHO20 8uripomiHoeaHHs [2]; K1 | K2 — memnepamypHi
gakmopu, ski susHavyarombscs 3 [2].

Ha ocHoBi umx anrebpaiyHux cniBBigHOWEHb MOXINBO AOCHIANTUN 3aNeXHICTb
KPUTUYHOT NOBEPXHEBOI NYCTUHWM TEMMOBOro NOTOKY Big BMAMBY BITPY, Ta po3poduTn
Bi4MOBIAHY AOBIOKOBY TAGNMLUIO OaHMUX.
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147. BunyudeHo 3 http://nbuv.gov.ua/UJRN/Pb_2017_30_18.
[2] KynuHueHko, B. P. (1990). CnpaBoyHuk no TennoobmeHHbIM pacyetam. K.: TexHuka.
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BITNAHUE B3AVIMO,[IEI7ICTBI/IE NETYYKUN C
AMOPTU3UPYIOLLEU NIACTUH.CENAPATOPA HA
KAYECTBEHHbIE NMOKA3ATENEW XITOMNKA-CbIPLA

DxypaeB AHuBap [xypaeBuy
AOKTOP TEXHUYECKMX HayK, Npodpeccop kadeap «MawmHoCTpoeHne u cryxxba cepsuca
TawkeHmMcKul UuHCMumMym meKkcmusibHOU U fie2koU MpoMbIWIIeHHOCMU

DaBnab6aeB BaxTuépmxoH HusomutauHoBmY
KaHOn4aT TEXHUYECKMX HayK npodpeccop kadenpbl «IpuknagHas MexaHuka
®epeaHcKul nonumexHuU4ecKul uHcmumym

HNaBnpb6aeBa HapruszaxoH baxTuepaxaHoBHa
accucTeHT Kadpeps! «lpuknagHas mexaHuka»
QepzaHcKul nonumexHu4Yeckul uHemumym

PECT1YBJIMKA YS6EKUCTAH

AHHOmMauyusi. B cmambe npusedeH cxembl peKoMeHOyeMoU KOHCMPYKUUsi cernapamopa
xsonka. Ha ocHose meopemudeckux uccriedoeaHuli 6bina ronusoHa c¢popmyna Ons
pacdema epeMeHU rnadeHUsi Jlemy4yku XJlorka rocrie ux esaumodelicmeusi C
amMopmu3upyrouuM ompaxamersnem. AHau3 nocmpoeHHbIX 2paghuk 060CHOBaHbI pa3mepsbl
aflemMeHma nnacmuHa amopmu3amopa U KoaghguyueHma mpeHusi MexoOy XJ/I0MKOM U
nnacmuHabi.

Hepoctatkom mn3BecTHOM KOHCTpykumn cenapatopa CC-15A sasnsetca
HegOCTaTOYHOCTb OTAENEHNA XMNOoMnKa-cbipua OT BO34yXa, a TakKe BbICOKUN M3HOC U
CHWXeHue pecypca paboTbl Kamepbl 3a CYEeT yOapHOro B3aMMOOEWCTBUA XJlornka-
cbipua 0COBEHHO KPYMHbIX COPHbIX NpUMecen (KamMeHb U Op. TshKenble NpumMecu) o
CTEHKM kamepbl. [1pyn 9TOM CTeHKa HarpeBaeTcd, npoucxoanT eé gedopmaums, a
TaKKe MOryT BO3HUKHYTb TPELUUHbI, YTO MPMBOAUT K PE3KOMY CHUXKEHUIO AaBNEHNS B
kamepe [1].
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Ansa yBenuyeHns adpekTMBHOCTM pasgeneHns Xnomnka-coblpya oT BO34yLLUHOro
noToKa MpU pPasfUYHbIX COOTHOLIEHMAX KOHUEHTpauum CMecu — BOSIOKHA U
BO34YLUHOro NOTOKA, a TaKKe CHWXXEHUS N3HOCA, NMKBMAaUna gedopmar i n TpeHus
NPOTMBOMOSOXHOW CTEHKM OT 30HbI NoAa4vM Bo3ayxa ¢ xnonkom. CoBepLleHcTBOBaHa
KOHCTPYKUMA cenapaTtopa A4S BOMOKHUCTLIX MatepuanoB nyTeM aBTOMaTU4YECKON
agjantaummn n obecnevyeHns HeobxoanMMonm cbema 1 cbpacbiBaHUs XJonka-coipua C
CETKW, a TakkKe aMopTU3aumnmn CoygapeHns Xnorka n TsSKenbiX TBEPAbIX NpUMecen ¢
NPOTUBOMOSIOXHOW CTEHKOW OT 30HbI NoAaym xsonka B kamepy [1-5].

Ana nukBnpgauuMm Bblle  YKa3aHHbIX HEe4OCTaTKOB M Ha  OCHOBE
PEKOMEHOOBAHHbLIX MapaMeTpoB Hamu Oblnv  U3roTOBMEH OMNbITHLIN Obpasel
oTpaXkaTens ¢ amopTn3aTopoM cenapatopa v 6bin yCTaHOBMNEH. Ha CYLLIECTBYIOLLEM
cenapatope CC-15M B  TawnakckoM  XNOMNKOOYUCTUTENBbHOM  3aBOAeE.
MopgepHu3oBaHHbIM cenapaTtop COAEePXWUT cenapauuMoHHYI Kamepy 1, Bakyym -
KnanaH 2, nepdoprpoBaHHyto CeTKy 3, CKpebKoBbIN Ban 4 BbIMNOSIHEHHbIN COCTaBHbIM
M3 Bana 4 YCTaHOBMEHHbIMW Ha HEM HapyXHbIX BTYNoK 11 co ckpebKoBbIMM
nonactamm 12 nocpeactsoM ynpyrmx (pesvHoBbiX) BTynok 9. [lpy aTtom Ha
NPOTUBOMOSIOXXHON  CTEHKM 8 cenapauuMoHHOM kKamepbl 1  ycTaHoBreHa
amopTu3npylolas nrnactmHa 6 nocpeacTsoM pPe3nHOBOM MNpoknagku 7. MNnactuHa
3aKpennaeTca K 3agHen CTEHKM cenapaTtopa npu NOMOLLM pambl ¢ wypynom 9. (puc.
1). B npouecce paboTbl pa3paboTaHHOro cenapatopa BaXXHbIM SIBNSIETCS CBOE
BPEMEHHOE BbiNaAeHNs1 BHU3 NETYYKM XNomnka-cbipua nocre ux B3anmMonemncTams c
oTpaxaTenem. Ecnu netydku xmnonka [AONro yaepxuBaeTcsas B 3TOW 30He, TO
KONMMYECTBO XJ1OMKa pe3Ko BO3pacTaeT U MOXET NpuBecTu K 3aboto [6-8]. MNMoaTtomy
paccMOTpMM MpoLecc BbiNageHUs NeTyyKkW Xrornka rnocrie ero B3aunMoaencTBus C
oTpaxarenem.

10

- —(‘.

Puc. 1. Cxema moaepH1M30BaHHOMN KOHCTPYKLMU cenapaTopaans
Xrionka-cbipua

Ha puc 2 npuBegeHO pacyéTHas cxema Ans onpefeneHvs  ycnosusi
paBHOBECUS NIETYYKM XIOMKa B 30HE ero BbiNageHus nocrne B3aMMogencTBUs ero ¢
oTpaxaTenem cenapartopa. [1pn 3TOM Hac MHTepecyeT OBWXEHWE NETYYKN XIonka
oTpaxaTtenem cenapartopa. [lpn 3ToM Hac MHTepecyeT OBUXEHME NEeTY4YKM XSionka
no ocu «y». [1oaTOMy ypaBHEHWE OBMKEHUS NTETYYKM XIOMNKa Mo OCU «y». UMeeT BUA:
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my=G-F,, (1)

20e, G-cura seca 5lemyyqKu xJiorka;
Fmp-CUnna mpeHusi iemyyku XJiornka O Mo8epxHocmu 2 naacmuHbl ompa)amersisi ¢
aamopmu3amopom 3.
— * — *
Fmp_f N=f*F, (2)

e0e, f-koaghgpuyueHm mpeHusi nemyyku xsonKa o Mo8epxXHOCMb ompaxamerisl.

Torga gBaxagb! UHTErpmpy4 (1) No BpeMeHU NosyYnMm:

y:(g—EJ*HC
mX

yz[g—ﬁj*t2+cl.t+c (3)

t

m

whl

vy
1-yacmuuya xronka, 2- nnacmuxa, 3- amopmu3samop cenapamopa.
Puc 2. PacyeTHas cxema gnsa onpeneneHus ycroBusi paBHoBecus
NeTyuYKM XJonka-cbipua

YuuTbiBan HavanbHoe ycnosus [6,7,8] t=0,C1=0, C2=0, umeem.

y=[g—5}t
ml
fF, )
= g——Tb |*y 4
(o .

AHann3 nosiyYyeHHbIM BblpaxeHun K3 (4) nokasbiBaeT, 4TOo ANna 6bICTporo
0ocBO6OXAEHMSA 30Hbl B3aMMOAEWCTBUA NETYYKM XJoMKa C oTpaxaTtenem Ans He
MpepbIBHO MOCTYNaoLLLEro XI1onka BpeMsi Bbl NafaHnA NeTyykn Xnorka BHU3 [OMKeH
ObIT MakcMManbHbIM. U3 (4) nmeem.

()

Ha ocHoBe uncneHHoro peuwleHust 3agadn (5) 6bm NOCTPoeHbl rpadumyeckue
3aBUCUMOCTN U3MEHEHUS BPEMEHHO MafeHUsa NEeTYYKU Xronka BHU3 OT MeEHbLUe
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pa3mepbl aneMeHTa NnacTuUHbl OTpaxaTerns, KoTopble npeacTaBneHsl Ha puc 2. 3
NOony4YeHHbIX rpadnKoB BUOHO, €ro npu BbIbope BbICOTHI 3fleMeHTa COCTaBMALWNX
nnacTuHy otpaxatens ot 0,9*102 M #o 5,8*102 M Bpemsi NPOXOXOEHUS 3TOWN BbICOTI
npu m,= 0,25*102 kr Bpems t ysenuunsaetcs ot 0,11 ¢ go 0,82 ¢ No HenUHeRHo
3aBUCUMOCTU. YMEHbLLEHNE MacChl XI1onka NpUBOANT K BO3pacTaHUIO BpeMeHa ero
nagenus. Tak, npu m,= 1,1*102 kr, BpeMsi yBenuumnsaetcsi 4o 2,95 c. YMeHbLUeHne
BbICOTbl 3MIEMEHTOB MMacTUHbl OoTpaxatensa npuMBoAUT K >XenaTernbHOMYy ero
konebaHuto ¢ Tpebyemon amnanTyaon, NpuM KOTOPOM MNriolaib KOHTakTa Xronka ¢
NNacTUKOW, TEM CaMbIM CHWKEHHble cuibl TpeHudA. MoaToMy 3HayeHue BbICOTY
3NeMeHTOB MMacTuHbI pekoMeHayeTcs B npeaenax y = (3,5 + 4,5) * 1072 m.

f[ A

24 A

16

08 4

1 1 1 1
~ No () ~

T T T T T T L -3
0 10 20 30 40 50 60 410 M

1.m,= 0,25*102 ke; 2- m,.= 0,2*10? ke; 3- m,,= 0,15*102 ke; 4- m,= 0,1*102 ke;
Puc 2. Tpadhmyeckne 3aBUCMMOCTU U3MEHEHUSI BPEMEHU OBVXEHUSA NeTyuYKn
XJionka oT U3BMEHEHUs PacCTOAHUA MO BbICOTE NNACTUHbLI OTpaXartens
cenaparopa xnonka

Ha puc. 3. npegcrasneHbl rpadgomyeckne 3aBUCMMOCTU U3MEHEHUS BPEMEHU
nageHus NeTy4ku Xrornka no Bbicote 4,2*102 M OT yBenM4eHns maccbl xmnonka. Tak,
npu nameHeHun m, B npeaenax (0,12+ 0,25) = 1072 kr Bpems NageHus Npv 3agaHHoN
BbicoTe, npu f=0,4 ymeHbwaetca oTr 2,9 ¢ pgo 0.79 c. C yMmeHblleHNeEM
KoadhdMUMEHTA TPEeHUs MeXay XNonkom u nnactmHkon po f=0,25 ato Bpemsa
cHmxkaetcsa oT 1,58 ¢ go 0.39 c.

1)
24 1

08 1

4

/

T T T T T T > -3
01 o 02 025 m 10 ke
y=4,2*10? m; 1- npu f= 0,4; 2-npu f= 0,35 ; 3-npu = 0,25;
Puc 3. N'pacdhmyeckne 3aBUCMMOCTU U3MEHEHUA BPEMEHU NaAeHUA NeTY4YKN
XJ10MKa BHU3 OT yBeJfIM4YEeHUSA Macchbl
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Moatomy aAnga 6GbICTPOro 0TBOAA NIETYYKM XJ10MNKa OT 30HbI B3aUMOAENCTBUS €ro
C nMnacTtvHOW oOTpaxaTensd cenapatopa BaXHbIM dABNAETCA [OOCTaToOYHas
paspbIXIIEHHOCTb XJ10MKa, Npu KOTOPOM Macca neTydkn He nosbiwaeT (0,1+ 0,15) *
102 kr M COOTBETCTBEHHO KOI(PPUUMEHT TpeHuss He npesbiwano (0,3+ 0,35).
Pesynbtatbl UCMbITaHUA MOAEPHU30BAHHOIO cenapaTtopa B MPOU3BOACTBEHHbIX
YCNOBUSX MO CPaBHEHMIO C CyLEeCTBYHOLWEN MaLWMHOW MO3BOMUIIO YMEHbLUUTb
nospexaeHHocTb ceMsH A0 (0,20+-0,23) %, a Takke CHUXEeHNe COPHbIX NpuMecen oT
(0,1+0,12) %.

BbiBoabl: PekomeHOoBaH cenapaTtop Xnonka ¢ oTpaxaTenem C pe3vHOBbIM
amopTusaTopoM. W3ydeH npouecc Bbl nagaHuUs neTyyku Xrorka rnocne ero
B3auMogenctemsa C oTpaxaTtenem. [locTpoeHbl rpaduyeckne 3aBUCMMOCTU
napamMeTpoB oTpaxaTensa C pe3avHOBbIMW amMopTn3aTtopoM cuctembl. OGOCHOBaHbI U1
BblOpaHbl 3Ha4YeHWs1 NapamMeTpoB oTpaxaTens C pPe3nHOBbIMW amMopTu3aTopamu
cenapatopa xnonka. [lpeacraBneH aHanua pesynbTaToB  CpPaBHUTENbHbIX
NPOU3BOACTBEHHbLIX  UCMbITAHMWA  cenapartopa  Xfofnka C  OCHAaLUEeHHbIM
pekoMeHayeMbIM oTpaxaTtenem.
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YKPAIHA

B ocTtaHHi yacum Bigbynucb 3MiHW, sKi NOB’si3aHi 3 PUMHKOBOK OpiEHTaUier
€HepreTUYHOro CcekTopy. Taki 3MiHM BUSBUMAN NPIOPUTETHICTE Ta akTyasibHICTb
AoCnifXeHb, WO HanpaBneHi Ha pilleHHs 3a4a4 No eHepro3bepeXeHHIo Ha HOBOMY
piBHi. OgHi€l0 3 rONOBHUX 3aa4 € BUBHAYEHHSA TOYHMX 3HAYEHb BTPAT NMOTY>XHOCTI Ha
KOPOHYBaHHS NPOBOLIB.

OgHum 3 peanbHUX | eqeKkTUBHUX CMOCOBIB OOCArHEHHS UIEi MEeTU €
aBTOMaTM30BaHe ynpasSiHHA B eHepreTuli, sike pO3BUBAETLCH CbOrOAHI B HAaNpsiMKy
CTBOPEHHS UMPPOBUX MiACTaHUiN, BMNPOBaLXEHHA CUHXPOHI30BAHUX BEKTOPHUX
BUMIiptOBaHb, PO3p00KM 06r1agHaHHS | cCUCTEM YNpaBniHHA eNEKTPUYHUMU Mepexamu
3 aKTMBHO-adanTMBHUMU enemMeHTamu. ABTOMaTM30BaHe ynpassiiHHA 3acHOBaHe Ha
AOCTOBIpHUX [aHuMX TenemeTpii Npo cTtaH obnagHaHHA Mepexi Ta napameTtpax
pexnmy ekcnnyaTtauil.

OgHumM i3 WwnaxiB  yOOCKOHANEHHs TEexXHOMorii i NigBUWEHHST TOYHOCTI
BMMIPIOBaAHHA € CWHXPOHI30BaHi BeKTOpHi BumiptoBaHHA (CBB). CworogHi CBB
MOXYTb BMKOPUCTOBYBATUCH TaKOX AN BUPILLEHHSA NpobnemMn eHepro3bepexxeHHs,
Hanpuknag, B niHiax enekTponepegaBaHHs (JIEM) HagBucokol Hanpyrn 3
ypaxyBaHHSM BMSIMBY MNOrOAHUX YMOB Ha BTPATK MNPy KOPOHYBAHHI.

CepeqHbOopivHi BTpaT Ha KOPOHY iHiN enekTponepeaaBaHHa Hanpyrow 220
KB i Buwe ctaHoBnaTtb noHag 30% Big 3aranbHUX BTpAT, a nNig Yac gouy, naMmopoasi
Ta CHiry MOXyTb 3pOCTaTu B [eKifibKka pasis.

Mpsima i cnnbHa 3anexHiCTb BTpAT Ha KOPOHY Big Hanpyru NOSICHIOETLCS TUM,
WO Harnpyra i HanpyXeHiCTb eSleKTPUYHOro Mons Ha MoBepXxHi nMpoBody NpsIMO
nponopuinHi. Tomy 3i 36inblIeHHAM Hanpyrm 30inNblYeETbCA | HaMPYXXeHiCTb,
BHACMIOOK BWHMKAE KOPOHYBaHHSA, WO 3pOCTae B Mipy 3pOCTaHHA Hanpyru.
[MpoBeoeHnN KopenauivHUM aHani3 niaTBepamMB ICHYHYI (Pi3MYHI ysBNEHHS npo
3anexHiCTb BTPAT Ha KOPOHY Bif NapamMeTpiB pexumy rnepeadi enekrpoeHepril.

Po3rnaHyTo MOXNMBOCTI ONTUMarbHOMo ynpasniHHA B TEMMi NpoLecy peXxXuMmom
JIET1 HapgBuCOKOI Hanpyrm 3 METOK 3HWXKEHHS BTpaT LWASXOM BUKOPUCTAHHA
CUHXPOHI30BAHNUX BEKTOPHUX BUMIPIOBaHb MO KiHUAX nepegadi ans HambinbL
TOYHOrO BU3HAYEHHS BTPAT eHepril 3 ypaxyBaHHAM 30BHILLHIX KIIMaTUYHUX YMOB Npu
BU3HAYEeHHI HaBaHTaXyBanbHWUX BTpaT | igeHTUdiKauii akTUBHOI MpPOBIOHOCTI
nepegadi, WO BW3HaA4yae BTpaTM Ha KoOpoHy. OTpumMaHa cxema 3aMilleHHS
BUKOPUCTOBYETLCA AN ONTMMI3aUil Hanpyrm Mepexi 3a anropuTtMoMm pos3noginy
Bigpi3ka.
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Ona pgocnigXeHHss YMOB BUMHUKHEHHSA KOPOHYBaHHSA MNPOBOAIB po3pobneHo
cuctemMy AnS  OMCTAHUIMHOIO  KOHTPONIO  TemnepaTtypu  BMCOKOBOJSIbTHOIO
obnagHaHHs, WO 3HaxoaMTbCa Nig Hanpyrow:

— [OPOTW BUCOKOBOJSTbTHUX JTiHIN;

— KiHUEBI i cCnonyyHi kabenbHi MydTy;

— BUMIpIOBanbHi TpaHcopmaTopu TpaHCopmaTopiB CTPYMU Ta Hanpyru;

— obmexyBaui nepeHanpyr.

Cuctema npusHayeHa [OnNg  OUCTAHUIMHOIO BUMIPIOBAHHA TemnepaTtypu
obnagHaHHs, [ONs SIKOr0  HEeMOXNWMBO  BUKOPUCTOBYBATM  MPOBIOHI  AAT4YMKK
BMMIpIOBaHHS TemnepaTtypu 3 ApoTaMu.

Cuctema cknagaetbcs 3 Tpbox (i Ginblie) aBTOHOMHUX AATYMKIB KOHTPOMO
TemnepaTypu, 3MOHTOBaHMX Ha nposogax JIE[, i ogHoro 6noky npuimada -
KOHUEeHTpaTopa iHopMauii MapKku, BCTaHOBMEHOrO Ha 3eMii.

besopoToBi gaTtyMkM Mapkm npu3HadveHi AOfs KOHTaKTHOro BUMIPHOBaHHSA
Temnepatypu nposogis JIElN. JaTymkm uboro Tmny MoHTYOTbCA 6e3nocepeaHbo Ha
npoBoAax NiHil B panoHi NiagcTaHuil B 30HI NPAMOro pagiosB'sisky.

Pesynbtatm BuMiploBaHb nepefardTbCs  OaTYMKOM MO pajiokaHany 3
BUKOpUCTaHHAM npoTokosny Bluetooth. [Ins niaBueHHs HaginHOCTI Nnepeaadi AaHux
AaBay HeoOXigHO MOHTYBaTM TOPLIEBOI 30BHILUHBOK MOBEPXHEK B CTOPOHY
npurMmada, He [Oonyckayun MnapasvTHOro eKpaHyBaHHSA BHYTPIWHBLOI aHTEeHU
NPOBOAOM MiHil.

BesgpoToBui gaTtuvk BKIoYae B cebe gaTtumk Temnepartypu i yHiBepcarbHy
erleKTPOHHY MnaTty B 3axMCHOMY Kopnyci. Bci enemMeHTW KOHCTPyKUil Aatyuka
BUIOTOBJSIEHI 3 HepXXaBiloyol cTarni, a aHTeHa nepefasada 3axullieHa CUNIKOHOBUM
KOBMAaKOM.

[nsa XnBneHHs eNeKkTPOoHIKM JaTynka BUKOPUCTOBYETLCA BOyaoBaHa GaTtapes,
po3paxoBaHa Ha TpMBanu TEPMiH Cryxbu, ToMy aTyunk MOXe ekcnnyaTyBaTucs 6e3
obcnyroByBaHHA Becb TepMiH ekcnnyataudii. [Mpu iHTepBani 4Yacy M BuMipamm
TemnepaTypu NPOBOAIB B 5 XBUINH TEPMiH Cnyxbmn 6atapei ctaHoBUTb He MeHLwe 20
POKIB.

[nsa 3pyyHOCTi ekcnnyaTauii AatymMka NoTOYHE 3HAYEeHHSI Hanpyryu BHYTPILWHBLOT
Oarapel NOCTINHO KOHTPOMNIETHLCA | NepeaaeTbCsl B CUCTEMY MOHITOPMHIY pa3oM 3i
3HaYeHHAM TemnepaTypu NPOBOAIB.
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YKPAIHA

MeToan ciTboBOro nnaHyBaHHs ynpasniHHA (CIY) BMKOPUCTOBYKOTLCA MO
BiQHOLLEHHIO 40 CKNagHUX KOMMNNEKCHUX 3axoaiB (MpoekTiB, nporpam), y Sk1x 3agaHa
NOCiAOBHICTb BUKOHAHHS OKpeMux pobiT (onepadin). ByaiBHMLTBO NPOMUCIOBOro
ob'ekTa, CTBOPEHHHA TPaHCMOPTHOrO MigNPMEMCTBA, OpraHisauis TpaHCNOPTHO-
eKcrneamnTopcbkoi poboTu TOLWO € NpUKNagamMm came Takux KOMMNNeKcHMX 3axoais [1].
Y cydacHux ymoBax CuHOHIMamu CI1Y € TepMiHM «NPOEKTHUA MEHEOKMEHTY,
«ynpaBniHHA NPOeKTaMu».

baszosumun cknagosumn CI1Y € gBa metoau, ski 6yno 3anponoHOBaHO
npakTU4YHO ogHo4vacHo (1956—1958 pp.): meton kputmnyHoro wnaxy (Critical Path
Method, CPM), skui nepsicHO 6yno 3anponoHOBaHO Ta BUKOPUCTAHO [AJis
ynpaeniHHS nporpamamu 6yaiBHULUTBA, Ta METOZ OLiHIOBAHHS | nepernagy nporpam
(Program Evolution and Review Technique, PERT), skuin 6yno po3pobneHo 3 MeToto
ynpasriHHSA KOMMMEKCOM MPOEKTHO-KOHCTPYKTOPCbKMX POBIT 3i CTBOPEHHS pakeTu
«Monapic». Onga cknagaHHs nnaHy pobiT No BMKOHAHHIO CKNagHOro NpoekTy Moro
OMUCYIOTb 3a [LOMOMOrold MaTeMaTU4HOl, a came CiTbOBOI (iHakwe MepexeBoi)
MoAeni, SKy 3agatoTb Y cneundidHin gopmi citi (mepexi). MpadgivyHe BigobparkeHHs
Ha3MBaETbCHA CiTbOBUM rpadikoM. 3acToCOBYKOTb TakoX rpadpikm [aHTa, Lwo
npeacTaBnsalTb COOOK KOMBIHALi CITLOBOro Ta KaneHgapHoro rpadika BUKOHAHHS
pOGIT.

MeTog kpuTudHoro wnaxy (CPM) cnoyatky 6yB CTBOpPEHMA AN OUiHKK
TpuBanocTi Ain, ceorogHi CPM BMKOpPUCTOBYETLCA ANA BU3HAYEHHA pPiBHA
Ba)XNMBOCTI 3aBOaHb i 3abe3neyeHHs X CBOEYaCHOro BUMKOHaHHS Buau pobiT Ta
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3B’A3KIB, SIKi MOXXHa BUAINUTK 3 FOMIOBHMX O3HaK Npu poboTi 3 MeTogamun BU3HAYEHHS
KPUTUYHOIO WNAXY, NpeacTaBneHi Ha pucyHky(puc. 1).

Buau pobir. BuAamM B3aEMO3B'A3KIB :

0608B'A3KoBI

3anexHocCTi

QDiKTUBHI Ha poscyg
o6oTH
apOuikyBaHHA P
PeanbHi 3oBHiwWHI
6 3anexHo
pobotun

Puc. 1. FpadiyHe 306paxeHHs pobiT Ta B3aeMo3B’sA3KiB 3a metogom CPM

MeTog CPM saBnsie coboto NOKPOKOBY TEXHOSION0 NPOEKTHONO MEHEKMEHTY
Ta NMaHyBaHHSA, WO BMU3HAYa€ KPUTUYHI i HEKPUTMYHI 3aBOAHHSA, WOO YHUKHYTW
npobsiemM 3 TMM4YacoBUMU paMKamu i cnabknmm MicusiMmn npouecy, Ta Npu3HayeHun
Ans BUpiLWEeHHs1 aeTepMiHoBaHux 3agad CI1Y.

MeToq ouiHioBaHHA Ta nepernggy nporpam PERT opieHTOBaHuM yxe Ha
BpaxyBaHHsS HEBU3HAYEHOCTI, KON TPMBANoOCTi BUKOHAHHSA pobiT MaloTb BMNaaKOBUI
xapaktep. Lle HacTynHuMi Kpok y poO3B’A3aHHi 3agad pauioHanbHOro mnraHyBaHHS
CcKknagHux komnnekcie pobit. [lpuknag nocnigoBHOCTI BUKOHAHHA PO3paxyHKIB 3a
AO0MOMOrow MeToay NpeAcTaBrneHo Ha PUCYHKY (puc. 2).

HwvHi po3pobnieHo nporpamMHi NpoayKTH, WO A03BONAKTL PO3paxoByBaT HacoBi
XapaKkTepPUCTUKM AONS NPOEKTiB, WO HapaxoByKTb COTHI i Tucadi pobit. Le
KoMM’toTepHi nporpammn Primavera, Spider Project (cknagHi i popori), Microsoft
Project (6inbw npocta Ta gewesa) [2]. 3agaHHsa BMXIQHUX AaHUX Yy nporpami MS
Project npeactaBneHo Ha pUcyHky (puc. 3).

byayeTbcn

Program Evaluation é MepeKeBa MoAeNb
and Review Technique npoeKTa;

v

OUuiHI0ETBCA

ByAytoTCA Tpu Oui'g‘“ SumioeIE BiAXMNEHHS Bif
4acy BUKOHaHHA pobiT: OYIKYBaHWUM Hac
e O ¥ cepeaHboro 4acy
ONTUMICTHYHA, HaWBiNbLW NPOAOBIKEHHS
MMOBIPHa | necumicTyHa; . NPOAOBXEHHA
pobiT; :
pobir.

Puc. 1. Mpuknag anroputmy po6oTtu nporpamu PERT

3acTtocyBaHHA MeTogy PERT npwv opraHrisadii nnaHyBaHHs CNpusie NigBULLIEHHIO
e(PEeKTUBHOCTI NNaHyBaHHSA AQisNbHOCTI NIgMNPUEMCTB Ta CNPUSE 3MEHLLEHHIO PU3UKIB
no peanisadii 6isHec-npoekTiB. Llen meTon 3aCTOCOBYOTh, KOSM BiH CMPSIMOBAHWIA Ha
BUPILLEHHA BESMKOI KiNbKOCTI 3aBAaHb; BiH 3aCHOBaHMMW Ha CTATUCTUYHUX OAHUX i
noTpebye o6pobkM 3HAYHOI KifbKOCTi BUOOPOK. 3acTocyBaHHS MeToay nepeabadae
ydacTb ekcnepTiB — doaxiBLiB 3 NEBHOrO BUAY AiSNbHOCTI.
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Puc. 3. Bisyanisauia rpacika NaHTa y nporpami MS Project

TpaHcnopTHo-ekcneguTopcbke obcnyrosyBaHHs (TEO) npouecy nepeBe3eHHs
BaHTaXiB BMpILWLYE OCHOBHE MNWTAHHSA: 3BifIlbHAE TPaHCNOPTHE MNepeBe3eHHA Bif
AOMNOMDKHMX onepauii. Hanbinbw nowunpeHnmMmn TpaHCNOpPTHO-eKCNeanToOPCbKUMN
onepauissMM € HacCTyMnHi: pauioHanbHMA BUBIP PyXOMOro Ccknagy; opraHisauis
KOMNMeKTauil, CKrnagyBaHHS, pO3COPTYBAHHA, MapKyBaHHS BaHTaxiB; NiAroToBKa
ApibHOMapTiIMHMX  BaHTaxiB;, 3abe3nedYeHHs KOHTEMHEPHUX  BaAHTaXOMOTOKIB,;
3abe3nevyeHHss MakCcumarbHOI  BaHTaXOMAMOMHOCTI  TPaHCNOPTHMX  3acobiB;
ObOpMNEHHSA Ta TMOrOQKEHHS TOBapPOCYNPOBIAHMX, MNPUMManbHO-30aBanbHNX
AOKYMEHTIB; CKNagaHHSA NOTOYHUX Ta NepCnekTUBHUX NiaHiB nepeBeseHsb [3].

Uitke Ta edekTMBHE BUWKOHAHHA Takoro Komnnekcy pobiT nepenbavae
BMKOPUCTaHHSA BMCOKOTEXHOSONYHMX 3acobiB nnaHyBaHHA, WO TPYHTYOTbCS Ha
3actocyBaHHi metogis CI1Y.

BucHoBOK. Po3rnsiHyTo Ta MOpPIBHAHO [Ba METOAW CiTbOBOro nfiaHyBaHHS
ynpasniHHs. BigmiHHocTi meTogy PERT Big CPM: PERT BMKOPUCTOBYE TpWU OLIHKM
yacy, a MeTo KpUTU4Horo wnsaxy - ogHy; PERT - imoBipHicHUMW mMeTopn, | BpaxoBye
pu3suk npoekty; PERT BUKOPUCTOBYETLCA B NpoeKkTax, e Bi4COTOK 3aBepLUEHOCTI
pobiT cknagHo ouiHnTh; PERT 4yacTto BUKOPUCTOBYETLCSA B iHHOBALHUX NpOEKTaXx.
Lli meTOaOM 003BONAOTL HA CbOIOLAEHHS YiTKO Ta pauioHanbHO BUKOPUCTOBYBATU Yac
po60oTn 3 TEO i3 HANMEHLLIMMWN PUBNKaMN.

CnucoK BUKOPUCTaAHUX AxKepen:
[11 Kpemep, H.LW., MyTko,B.A., Tpuwumn, /.M., ®pugman, M.H. (2000). MccredosaHue onepauyuli 8 IKOHOMUKE:
Yueb.nocobue s sy3os. M.: OHUTMW.
[2] KyHga, H.T. (2008). JocnidxeHHs onepauili y mpaHcnopmHux cucmemax. Hagy.nocibHuk dns cmyoeHmie
Hanpsimy « TpaHchopmHi mexHonoaii» euuwy. Haey. 3aknadis. K: B[l «Crioop.
[3] Haropuui, €.B., LWpamenko, H.KO. (2009). KomepuiliHa poboma Ha asmomobinibHOMYy mpaHcnopmi:
MidpyqHuk. Xapkis: BugasHuyteoso XHALY.
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WCCNEOOBAHUE B3AUMOOENCTBUA HYACTULbI
XNOMNKA - CbIPUA C AMOPTU3UPYIOLLEWN
MIACTUH CENAPATOPA

DaBnpb6aeB BaxTuépmxoH HusomutouHoBMY
KaHOnOaT TeEXHUYECKUX Hayk npodeccop kadenpbl «lpuknagHas MexaHuka
®epaaHcKul noumexHuU4ecKul uHecmumym

IxypaeB AHBap [)xypaeBuy
AOKTOP TEXHUYECKNX Hayk, Npodbeccop kadeap «MalumHoCTpoeHme n cnyxba ceperca
TawkeHmckult UHCMuUmMym mekcmursibHoOU U fie2koU npoMbIWIeHHOCMU

HNaBup6aeBa HaprusaxoH BaxTuepaxaHoBHa
accucTeHT kKadeapsbl «lpuknagHaa mMexaHuka»
®epzaHcKul noaumexHU4ecKul uHcmumym

PECITYBJINKA Y3EEKUCTAH

AHHOmMauyus. B cmambe npusedeHa cxema cenapamopa amopmusupytowel rnaacmuH.
lNpusedeHbl pe3ynbmamei peuleHuss 3adaqu KonebaHuli niaacmuHbl ¢ Yacmuueld XJ10rKa.
lNpedcmasrneHa ¢opmyna Ons pacyemos amrnumydbl KosebaHul 4Yacmuubl Xforka ¢
nnacmuHol. Ha ocHoge aHanu3a nocmpoeHHbIX 2paghuyecKkux 3agucumocmeti 060CHOBaHbI
napamempsbl MnacmuHbl aMopmu3upyroue20 OCHOBaHUS.

OCHOBHbIM HEOOCTaTKOM W3BECTHOM KOHCTpykumn cenapatopa CC-15A
ABNSETCA He JOCTaTOYHOE cenapalmm Xnornka-cbipua oT BO3ayxa, He JOCTaTOYHoe
ounieHne ckpebkamym 4vacTuupbl Xfonka — cbipua K ceTyaTtonM MOBEpPXHOCTU W
BO3MOXHbI 32001 B pabo4yen kamepe, a Takke BbICOKMIA M3HOC U CHXKEHME pecypca
paboTbl Kamepbl 3a CYEeT yOapHOro B3aUMOAEWCTBUSI XNOMKa-cbipua OCOBEHHO
KPYMHbIX COPHbIX MpUMecen (KameHb W Ap. TSXenble NPUMeCcK) O CTEHKU Kamepbl.
Mpn 9TOM cCTeHKa HarpeBaeTcs, npoucxoauT eé pedopmauusi, a Takke MoryT
BO3HUKHYTb TPELLMHbI, YTO NPUBOAUT K PE3KOMY CHWXXEHWIO AaBneHns B kamepe [1].

[na nosblweHna achpeKTUBHOCTN cenapalmm Xnonka-cbipua oT BO34YLLUHOMO
NoTOKa NPV PasfMYHbIX COOTHOLLUEHMSX KOHLEHTpauuMm CMecu — BOJSIOKHa WU
BO3AYLWHOro MnOTOKa, ANA YCTpaHeHWe 3aboeB, a TakkKe CHWXEHUS W3HOCa,
nukBngaums gedopMaumini U TpeHUs NPOTMBOMOJSIOXKHOM CTEHKM OT 30HblI Nogaun
BO3dyXa C XJIOMKOM, COBEpPLUEHCTBOBAHA KOHCTPYKUMS cenapaTtopa [Ans
BOMIOKHUCTbLIX MaTepuanoB MyTemM aBTOMaTM4yeckon agantauum n obecneveHus
Heobxoammon cbema u cbpacbiBaHMS XJTONKa-cbipLa C CETKM, a TakKe aMopTM3aLmm
CoyaapeHns Xrnormnka u TsKernbiX TBEPAbIX NPUMecer C NPOTMBOMNOMOXHON CTEHKOM OT
30HbI MOAA4M XroMKa B Kamepy.

CyLwHOCTb MOOEpHM30BaHHOrO cenapartopa (puc.1) 3aknyaeTca B TOM, YTO
ANA  XNonka-cbipua  COAEPXUT  CenapauMOHHYK  Kamepy, BaKyyM-KnanaH,
nepgopupoBaHHy0 CeTKy U cKpebkoBbi Basn. [lpy 3TOM Ha cKpeOKoBbLIN Ban
NOCPeacTBOM YNPYron BTYMKM YCTAHOBMEHA HapyXHasd BTyfnKa CO CKpebKOBbIMM
nonacTtsMn, a Ha NPOTUBOMONOXHOW CTEHKM CenapauMOHHOM Kamepbl OT 30Hbl
noAaym Xnonka ¢ BO34yXOM yCTaHOBNEHA aMOPTM3NpYoLwas nrnactmHa NnocpeacTBoM
PE3NHOBOW NpoKnaaku [2].


https://doi.org/10.36074/18.09.2020.v1.31

Szeptember 18, 2020 ¢ Budapest, Magyarorszag e 83

B npouecce paboTbl cenapatopa XMOMnok-Cbipel, C onpeaeneHHon Curomn
yaapsaeTca O MOBEPXHOCTb OTpaxaTtens cenapatopa, npoucxogat KonebaHwus
naacTuHbl C Macco Mn 3@ CYeT YNpyroctm pPesnHOBOro amopTu3artopa.
CooTBETCTBEHHO nNpoucXoauMT U KonebaHuMsi Maccbl Mx XJonka-cbipua. OTu
KonebaHnn B OCHOBHOM 3aBUCSAT OT CUIbl B3aMMOLENCTBUSA YacTuLbl XJTOMKa-cbipua
C MNOBEPXHOCTbIO oTpaxartens. lNpu 3TOM YacTuua Xnonka-cbipua C Maccom Mmx
KonebneTcsa UMKNMYEeCcKn Npmn ero B3anMoaencTBMmM ¢ NNaTUHOM Mx. Torga ncnonb3ys
npuHumn OJanambepa [3] MOXXHO BbIBECTU ypaBHEHWe KorebaTenbHOro OBUXEHUS
YacTuubl X10MKa U NnacTUHbI oTpaxaTens:

m, X,+F,sinwt =0 (6)

m, X,+b X,+ X, =R
20e R — cuna peakuyuu;
X1, X2 — nepemewieHuUs Yacmuu XJ1orka u nraacmuHbl ompaxameris,
m,, My, - Maccbl Yacmuubl X/101Ka U naacmuHbl;
b, ¢, - kKoagppuyueHmsb! duccunayuu U XecmkKocmu pPe3uHo8020 amopmu3samopa
ompaxameris.

AHanu3 nonyyYyeHHoOM CUCTEMbI YpaBHEHUI (1) NOka3sbiBaeT, YTO m, U m,, MOryT
CaMOCTOATENBbHO KonebaTbCA TOMNbKO NPU OTCKOKE YacTuLbl XI10MKa OT MOBEPXHOCTU
oTpaxaTensa.[4] Ho, yuuTbiBas U3NMKO-MEXAHUYECKYID OCOBEHHOCTb XIIOMKa,
yacTuua Xxnonka akTUYeckn He OTCKaKMBaeT OT MOBEPXHOCTU oTpaxaTtens wu
noaTtomy oHu ByayT konebaTbcs BMeCTe, To- ecTb, X1= Xz, TOraa

X(m, +m, ) - X =Rsinwt (7)

MpuBeas ypasHeHue (2) B cTaHAapTHy [4,5], nmeem:

b C R
2n = ;P; = ;R =—2—
m, +m, m,+m, m, +m,

(8)

Wcnonb3ys meToauky npvBegeHuni B paboTtax [5] nonyyum pelueHue
ypaBHeHNSA (2) Ansa yCTaHOBUBLLETOCH pexmma paboTbl CUCTEMBI:
Rsin(wt—-f#) 2nw
X = ( ) tp=—7 (9)

2 2
\/—0)2)24—4n2*a)2 Py -o

Yron [ xapaktepu3yeT casur a3 Mexay CMeLLeHMEM CUCTEMbl npu
yCTaHoBMBLUEMCA KonebaHum u Boamyljarowen cunon. Npu atom cornacuo (4)
amnnuTyga konebaHui YacTuLbl XJT0NKa U NacTHbI ONpeaensaeTcs N3 BblpaXXeHus:

1.- i (10
\/(Pg—wz) +4n°10°

B npouecce paboTbl cenapatopa 4acTuua Xxfonka-cbipua yaapsieTcs o
NNacTMHKY C aMOPTU3aTOPOM U Aanee OHN BMeCTe KONebnoTCsi NO ropu3oHTanbHOM
ocn. AmMnnuTyga 9TuMx KonmebGaHum 3aBMCUT OT MacChbl XJOMKa, Ynpyro —
AanccunaTuBHbBIX CBOMCTB amopTusartopa [5, 6].
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1-Pabouyasi kamepa, 2-8akyyM-knaraH, 3-nepgopuposaHHas cemka, 4-ckpebkosnil earl,
5-scacbigarowuli mpybonposod, 6-3adHasi cmeHka cenapamopa, 7-rpoknadka ¢ yrnpyaumu
amapmusamopamu, 8-rosiomHa U3 ynpyeaux anemedmos, 9-wypyn, 10-pama,
11- emyrnka ¢ ynpyaumu snemeHmamu, 12-ckpebok ¢ sionacmsmu.
Puc.1. Cxema mogepH1M30BaHHOM KOHCTPYKLUUKU cenapartopa
AnA xnonka-cbipua

PaccmoTpum BnvsiHMe aTMX NapamMeTpoB Ha amnnutyay konebaHui. Ha puc 3.
npeAcTaBneHbl MOCTPOEHHbIE 3aBUCUMOCTU WM3MEHEHUs aMnnuTydbl kornebaHun
maccbl (m, +m, ) OT BO3MyLlaloLWen Cunbl, TO-eCTb OT CUNbl yAapa XII0mMkKa,
ABVXKYLLEro BO34YLUHbIM MOTOKOM BO3Aayxa. AHanu3 rpacukoB nokasbiBaeT, YTO C
yBenunyeHuem cunbl R, ot 0,8 H 0o 4,22 H amnnutyga konebaHun cyMmapHOW Maccl
(m, + m, ) Bo3pactaet ot 0,35*103m go 2,4*1073m npu (m, + m, )= 0,8 *10~2kr.
Mpun yBenuyeHnn cymmapHom maccbl amnnuTyga ero konebaHus 6yaet BospacTtatb
C MeHblUEel WHTEHCUMBHOCTbI. Tak npu (m, +m, )= 2,8 *1072 kr amnnuTyga
Bo3pactaeT oT 0,17*1073m go 1.16*10%2m. [lMpu STOM BaXHbIM SABNAKOTCA
CBOEBpPEMEHHbIE  BblNageHWe BHU3  YacTuubl  XJOMKa-Cbipua nocrne  ero
B3auMOOEeNCTBMSA C oTpaxaTenem. [Noatomy, yem 6onblue amnnuTyaa konebaHus A,,
TeM ObICTpee yacTuubl Xronka ocBobOXaakTCca OT NnacTuHbl oTpaxatens[7]. B
CBA3M C 3TUM Hambornee npuemnemMbIMM 3HAYEHUSIMU BO3MYyLLAKOLWEN CUNbI
asnsTea Ry = (2,8 + 4,2) x 1073 1.

Ha puc 3. npuBegeHbl rpaduyeckme 3aBUCUMOCTU W3MEHEHUs A, OT
yBENMYeHns ynpyro-amccmnaTMBHbIX NapameTpoB amopTuaaTopa. Tak, npu(m, + m,
)= 0,12 kr amnnutyga ero konedaHun npu Bo3pacTtaHum c/cp oT 0,21 go 1,5A«x
cHuxatotcsa oT 2,34. 10° m go 0,52 102 m, a yBenuyeHne maccol (m, +m, ) A0
2,6*1072 kr amnnuTyaa konebaHuii cHkaetcsa Ao 0,47*10°2 m. AHanu3a rpadrKoB npu
U3MEeHeHun KoappmumeHTa guccunauum amopTmsaTtopa oTpaxaTens Takke
NPUBOAMT K CHIDKEHUIO aMNanTyabl kKonebaHnin cyMmapHOW Maccehl.
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1-npu (m, + m, )= 0,08*10 ke, 2- npu (m, + m, )= 0,15*10"1 ke, 3- npu (m, + m,
)=0,22*10"ke, 4- npu (m, + m,, )= 2.8*102 ke.
Puc. 2. F'pacdhnyeckue 3aBUCUMOCTN U3MEHEHUA aMNNNTyAbl KonebaHnn
CyMMapHou maccbl(m, + m, ) OT BO3MyLiaroLen CUnbI.

A107 M
A
3 4
15 1
10 - 1z
bt
o a5 1w 15

1 ) 1 )
0o a5 1w 15 20 b/6
1,3 — npu (m, + m, ) =(0,08=+ 0,12) * 1071 kr; 2,4- npu (m, + m, )=(0,15+ 0,26) =
1071 kr; 1,2- A=f(c/c,); 3,4Ax =f(b/b,
Puc. 3. N'pachmyeckne 3aBUCUMOCTN U3MEHEHUA aMNNUTYAbI KosiebaHul
cyMMapHoU macchbl (m, + m,) om uaMeHeHUs1 Ko3aghhuyuUeHMOo8 . XKeCTKOCTU U
Auccunaumm amopTusaTtopa oTpaxarens.

Ona obecneyeHns amnnuTyabl koneGaHuuin Ax Gonee (2,0+ 2,5) *10° ™
peEKOMEHAYEMbIMU 3HAYEHUAMM M NapameTpammn oTpaxaTtena OygeT: c¢/cp<(0,5+
0,65) nb/bp=(0,7-+ 1,0). [N pekoMeHOyeMbIX 3HaYEeHUN YNpyro — OUCCUMATUBHbIX
napamMeTpoB amopTu3aTopa oTpaxaTenis coOOTBeTCTByeT Mapka pesuHbl 1338. [ns
CHUXXEHMS MacChbl MMNacTUHbI OTpaXkaTeril OHa BbINOSIHEHA U3 HECKOSIbKUX YacTen
NPAMOYrofbHbIX NNAcTUHOK. PekomeHOoBaH cenapatop XNonka ¢ oTpaxaTtenem C
pe3nHOBbLIM amMopTu3aTopoM. WM3ydeHbl konebaHuss cymMapHOM MaccChbl YacTtuly
XJiornka ¢ nnacTMHHOro amopTusartopa.
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NOBEPXHOCTEN TPEHUS, HAarpy304HO-CKOPOCTHOM AnanasoH paboTbl 1 T.4.) ABMAKOTCS
cny4yanHbIMn PYHKLNAMN.

AHanu3 ny6énukauun no gaHHou npob6neme. [pu paspaboTke mogenen no
pacyeTy M3HOCa W MPOrHO3UMPOBAHUIO pecypca WCMNONb3YT BEPOATHOCTHbIE
noaxodpl, aHanuM3 KOTopbix AaH B pabote [1]. B paHHon paboTe gaetca aHanus
COBPEMEHHOr0 COCTOSIHMS METO0B pacyeTa U3HOCa M NPOrHo3MpoBaHUs pecypca.

ABTOpoM paboTbl [2] npennoXeHO OMuCbiIBaTb W3HOC MacCMBOM BEKTOPOB
BEPOATHOCTEN BESIMMMH W3HOCA [OUCKPETHbIX TOYEeK MOBEPXHOCTU, KOTOpble
MOLENNPYIOTCA HECTaUMOHAPHbIMU CryvYarlHbIMU OYHKLMSAMU MapKOBCKOro Tuna, a
M3HOC OLEHMBAETCA MaTeMaTU4eCKUM OXUOAaHWEM BEPOSATHOCTU HaXOXOeHWs
9N1eMEeHTOB NOBEPXHOCTU B HEKOTOPOM COCTOSIHUM.

B pabote [3,4] npuBeaeHbl TeopeTndeckme nccnenoBaHmsi N0 060CHOBaHNIO
METOAUKN MOAEeNMPOBaHNS CTaUMOHAPHbLIX MPOLIECCOB TPEHUS U U3HALLMBaHUS B
TpubocncTemax B YCNOBUSIX rPaHNYHON cMa3ku. ABTopamu paspabotaHa meToauka
MOAENMPOBaHUS XapakTepPUCTUK (PaKTUYECKOro NATHa KOHTakTa n matemMatmyeckas
MOAENb CKOPOCTK paboThbl Anccmnauumn B Tpubocucteme.

MoHsaTne pobpoTHoCTM TpubocucTeMbl ObINO BBEAEHO B MaTeMaTUYECKYHO
MoZenb asTopamu paboTbl [5] M onpefeneHo Kak CnocoBHOCTb conpsiraembiX
mMaTepuanoB B Tpubocucteme (CmasodHasi cpefja W peonorMyeckne CBOWCTBA
CTPYKTYpbl ~MaTepuanoB MNOOBWXHOMO U HEMOABWXHOro TpubO3NeMeHTOB)
npespaLiaTb paboTy cun TPeHUs B TENSTOBYHO SHEPIUIO.

AHann3npys HaKoMMEHHbIN OMnbIT NPU peleHnn NoJobHbIX 3a4ay MOXHO
caenatb BbIBOA, YTO pa3paboTka maTemaTU4ecKMx mMogernen u MeTofoB pacyeTa
CKOPOCTU U3HALLMBAHUA U KO3 PULUMEHTA TPEHNA ABNSETCA akTyarbHOW 3a4adven.

Metoauyeckun noaxon npu paspabotke mogenu. [lpn paspaboTke
MaTeMaTMyeckon MoLenu CTauuoHapHbIX npoueccoB B Tpubocuctemax Obinu
NPUHATLI criegyoLwme JoNyLLEeHUs.

1. KOHTaKT noOBEepXHOCTEW TPEHUS MNOABWKHOIO WU HENOOBWXHOIO
TPUOOINEMEHTOB OUCKPETHbIA, MSATHA KOHTaKTa paBHOMEPHO pacnpegeneHbl no
nrowagm TpeHusa, B3auMOLENCTBME BbLICTYNOB LLEPOXOBATOCTEN CryyanHO, BU[,
KOHTaKTa Ha eOUHUYHOM MNSATHE — YNPYrni.

2. Temnepartypa, KoTopas reHepupyeTcs Ha (pakTUYEeCKNX NATHAxX KOHTaKTa, He
n3MeHseT MOoAynb ynpyroctm u  koadpdpuumeHt [lyaccoHa maTepuanos
TpnbO3NeEMEHTOB.

3. lNo xapakTepy npoTekalwmx MNpoueccoB TPEHUA U U3HaALLMBAHUSA
paccMaTpuBaloTCH YCTAaHOBMBLUMECS PEXNMBI, T.€. NOCNe 3aBepLueHns NpnupaboTKu.

Mpn MoaenupoBaHMM NPOLECCOB TPEHUSA U M3HaWMBaHMA B Tpubocuctemax
Byaem paccmaTpuBaTtb TPWY BXOOHbIX NOTOKA:

- MOTOK MaTepusi, KOTOpbIM B MOAENsX YyduTbiBAeTCs napameTpom —
[06GpOoTHOCTL TpubocucteMbl Qo, [k/M3 © paccuuTbiBaeTca nNo dopmynam
paboTbl [5];

- MOTOK 3HEpPrus, KOTopbI B MOAENSAX yYnTbiBaeTCa napameTpoM — CKOPOCTb
paboTbl guccunaunm B NOABMKHOM U HENoABWMXHOM TpuboanemeHtax Wrp, [x/c n
paccunTbiBaeTcAa no popmynam pabotsl [3,4];

- NOTOK MHOPMaUUS, KOTOPLIN XapakTepusyeT Hanuuna 3HaHUW O rpaHuue
YCTOMYMBOCTM TPUBOCUCTEMBI, T.€. BENUYMHY MOLIHOCTN Wizs, NPU  KOTOPOW
Ha4YMHAETCS YCKOPEHHbIN PeXnM M3HalMBaHUS UK HactynaeT 3agmp. MowHocCTb,
KOoTOpas nogsoauTcs K Tpubocucteme, onpenensieTcs No BblpaXeHuHo:

W, =N-v [H-%:Bm], 1)

CKJl?
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20e N — Haepyska Ha mpubocucmemy, H;
Vekn — CKOPOCMb CKOJbXXEHUS, M/C.

BbIxogHbIM NOTOKOM MpU MOAENUPOBaHUM NPOLIECCOB TPEHUS U U3HALLNBAHWS
B TpubocucTemax, SIBMSIETCS CKOPOCTb WM3HAWMBaHUS, M3/4ac u KO3 PULMEHT
TPEHUS.

Pe3synbTatbl wuccnepoBaHui. [lo pe3ynbTaTaMm  3KCNEPUMMEHTanbHbIX
3Ha4YeHU GblnM NONYyYeHbl PErPECCUOHHbBIE YPaBHEHUSI B HATYparbHbIX 3HAYEHUSIX,
KOTOpble MMEIT CreayLniA BUA:

- ANsi 06 bEMHOI CKOPOCTU M3HALUMBAHMS TPUBOCUCTEMDI:

| = 220 Wy, -exp( W, ), m* [ uac,
Qmax W*sab (2)
20e Qmax - d0bpomHocmu mpubocucmembi 1ocre 3asepuieHuUs: npupabomku, yyumeigaem
gopmuposaHuUe MOBEPXHOCMHbIX Crioes npu mpeHuu [4].

[na koadhuumeHTa TpeHus:
fmp — M . exp(&)_
212-W, Qrax

3)

BbiBOAbI:

1. O6ocHOBaH MeTOAMYECKMA MNOAXOA4 B MOAENUPOBAHMM CTaUMOHAPHbIX
npoueccoB B TpubocucTeMax B YCINOBUSX TPAHUYHOW CMasku, rae BXOOHbIMM
NOTOKaMM BbICTYNalT: O0OPOTHOCTb TPMBOCMCTEMBI, KOTOpasi XapakTepuayer
BXOOHOW NOTOK — MaTepUst; CKOPOCTb paboTbl Anccunauumn B Tpubocucteme, Kotopas
XapakTepuayeT BXOAHOW MOTOK — SHEPrus; rpaHuua yCToM4MBOCTM TPMOBOCUCTEMDI,
KOoTOopas XxapakrepusyeT BXOLHOW NOTOK — MHGIOpMaLnS.

2. MNMony4yeHbl MaTeMaTUyeckue BblpaXKeHUsa ANns MoaenvpoBaHns 06beMHON
CKOPOCTM W3HALLUMBaHUA U kO3(hdMUMEHTaA TPEHUSI HA CTaUMOHAPHbLIX PeXumax
paboTbl TpubocucTem (Nocne 3aBepLleHns NpupadoTkn).
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MOAEJIb OUIHKUA TEXHIYHOIO CTAHY
PAOIOEJNIEKTPOHHUX ENNEMEHTIB 3ACOBIB BOAHOIO
TPAHCMNOPTY

NMaBneHko Makcum AHaToninoBuY
AO-p. TEXH. HayK, Npodecop
Xapkiecbkul HauioHabHUU yHisepcumem [llosimpsHux Cus

Py6nboBa Paica IBaHiBHa
Xapkiecbkul HaujioHanbHUU yHisepcumem [llosimpsiHux Cun

TpocdumeHko A.O.
LepxxasHul yHigepcumem iHgbpacmpykmypu ma mexHosoaid

YKPAIHA

OcHoBHolo npobnemoto 3acobiB BOAHOrO TpaHCMOPTY € eKkcniyaTauisa B
XXOPCTKMX YMOBaXx, MOB'A3aHMX 3 arpeCuUBHUM HaBKOJSIMLLHIM cepefoBuLlem (BiTpw,
niaBuMLLEHA BOMOrCTb, CONOHA BoAa TOLWO), i PiI3HUX KIiMaTUYHMX yMOBax (0cobnmBo
ANS MOPCbKOro TpaHcnopTy). Takum 4dmHOoM, Ana 3abe3neyeHHa GesaBapilHOI
ekcnnyaTauii 3acobiB BOOHOro TpaHCNopTy HeoOxigHa BignosigHa cucTema
KOHTPOSIKO IX TEXHIYHOro CTaHy, sKa 3a[O0BOSfIbHAE MNEBHUM MOKa3HWKaM
edeKTUBHOCTI, i cuctema obcnyroByBaHHs, WO A03BOSSAE NiATPUMYyBaTU HEOOXiaHWI
TexHiYHuKM ctaH [1] — [4].

Mpy ubOMY BiA3HAYMMO, LLIO HANBINbLL YacTo BUXOAATb 3 Nafy pagioenekTPoHHi
enemeHTn (PEE) 3acobiB BogHOro TpaHCNopTy, siki BKMoYaloTb y cebe anapatypy
pafioHaBirauii, 3B'3Ky, CUCTEM eneKTponocTadaHHa Towlo. [losiBa HecnpaBHOCTI
(ocobnuBo HenomiveHow BYacHo) B PEE moxe npyBecTu 0o HelTaTHUX cuTyauin Ha
3acobi BOAHOro TpaHcnopTy abo ByTu NpuynHOK KaTacTpodm [5], [6].

MigTpumka BUCOKOrO piBHA cnpaBHOCTI (HaginHocTi) PEE 3acobis BogHoOro
TPaHCNOPTY MOXIIMBO LWNAXOM MigBULLEHHS edEeKTUBHOCTI CUCTEMU TX TEXHIYHOro
0o0cnyroByBaHHS, sika BKIlOYae B cebe KOHTPONb TEXHIYHOrO CTaHy 3a 4OMOMOIoH
KOHTpOSbHO-AiarHocTU4HOT anapatypu (KOA) Ta npoBeeHHs onepadin (3anexHo Big
pes3ynbTaTiB KOHTPOI) 3 NIATPUMKM TEXHIYHOT cnpaBHocTi [2], [6], [7].

AHani3z nybnikauin y ranysi gOCnigpKeHHs1 Nokasas, WO NUTaHHAM nobynoBu
MaTeMaTUYHUX MOJenen ekcnryaTauii Ta PeMOHTY CKNagHWX TEXHIYHUX CUCTEM
npucesyeHo 6arato HaykoBUX nNpaub, HanbinbL Likasumu 3 saknx € [4], [8], [9]. Ane B
Umx poboTax He po3rnsganucs NUTaHHSA OpraHisauii OuiHKM TexHiYHoro ctany PEE
3acobiB BOOHOro TpaHCNOpPTYy 3a AonoMorok YHidikoBaHoi KOA i NOPIiBHAHHSA
edeKTUBHOCTI 1l 3aCTOCYBaHHS.

PoarnsHemMo Mopgenb oOuiHkM TexHiyHoro ctaHy PEE 3acobis BogHoro
TpaHcnopTy 3a pgonomorot KOA Ak cuctemy MacoBoro oOGCNyroByBaHHs 3
0BMEXEHOI0 KINbKICTIO KaHaniB i HakonuyyBadeM 3asBOK Ha 06¢cnyroByBaHHs. KoxeH
KaHan OUiHKM TeXHIYHOro cTaHy npeacrtasnsie coboto okpemmun 3acid (npuctpin) KOA.
Ha Bxig mogeni HagxoauTb NOTIK 3asiBOK HA OLiHKY TEXHIYHOIO CTaHy 3 iIHTEHCUBHICTIO
A(t), wo Bignosigae nepiognyHOCTi KOHTporto. KoxeH kaHan moxe obcrnyroByBaTu
TiNbkn OAHY 3asBKy. PerynioBaHHa (HeobxigHWA pemoHT) HecnpaBHoi PEE
BUKOHYETBCA 3 IHTEHCUBHICTIO u(t). [MOTOKM 3a8BOK i IX peanisauis B 3aranbHOMY
BUNAOKy MOXYTb BYTW HecTauioHapHUMK | HEOpAMHAPHUMU, ane MapKOBCbLKUMU, 3
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BigcyTHicTio nicnagii [7], [10], [11]. To6To, AKWO B AaHWA MOMEHT 4acy t cuctema
oTpuMmarna Ta BUKOHYeE 3asiBKy 3 obcnyroByBaHHs PEE 3acobis BogHOro TpaHcnopTy,
TO Lie He BU3Hayae, Yn Haginge HoBa 3asiBKa B HACTYMHUW NPOMIKOK Yacy t + At. Tak
CaMo Lie Hisik He BNSIMBAE Ha MMOBIPHICTb HAOAXOAXKEHHS 3asiBKM HA 0OCIyroByBaHHS
B iHWMA KaHan BumiptoBanbHoi cuctemn (KOA). Tlicna o6cnyroByBaHHS,
perynioBaHHsa (pemoHTy) PEE noBepTtalwTbCcs A0 BignoBigHOT cuctemn 3acobis
BOAHOrO TpaHCMOpPTYy ANd No4anblIOro  BUKOPUCTAHHA 3@  NPU3HAYEHHSAM.
HesigpemoHTOBaHi PEE 3anuwatotbcst B peMOHTHOMY nigpo3aini (Hakonudysadi) 3
0OMEXEHOI KINbKICTIO Micub 30epiraHHs, Ae O4iKyloTb BiQHOBMEHHA (PEMOHTY) Ta
OLiHKM TEXHIYHOrO CTaHy.

Ha pucyHky 1 HaBegeHo rpady ctaHiB 6araTokaHanbHOI Moaeni W(n,m) 3n
KaHanamu OuiHKM TexHi4Horo ctaHy PEE Ta 3 m MicLusaMu o4ikyBaHHSA B HAKONu4yBaui.
Homepwu cTaHiB Mogeni o3HavatTb HacTynHe: 0 — BCi KaHanu o6¢cnyroByBaHHs BiflbHi;
1 — oauH KaHan 3anHATUIA OUIHKOK TexHidHoro ctaHy PEE 3rigHo 3asBku; n — Bce
poboui kaHanu 3anHATI obcnyroByBaHHAM 3asiBOK; n+1 — B HakonuyyBaui
3HaxoAMTbCA OOHa 3asiBKa B OMiKyBaHHI BiAHOBMNEHHS (PeMOHTY) HecripaBHoro PEE 3
noLanbLlUIO OLIHKOK TEXHIYHOro CTaHy; N + m — B HakonuyyBadi 3HaxXoOuTbCs M
3aABOK B OYiKyBaHHi BigHOBMNeHHs (peMoHTY) HecnpasHoro PEE.

KaHanu pemoHTy
KaHanu KoHTpoAto

A

A 4
A\ 4
A\ 4

n+2

A
' n+1l
4—

T

A

u nu

1
1
1
1
:
n '
1
1
1
1
1
1

S
+
3

Puc. 1. N'pac 6araTokaHanbHOI Mofeni 06cnyroByBaHHA 3 HAKONMUYEHHAM

3 BUMKOpPUCTaHHAM rpadpa 6GaratokaHanbHOI mMogeni o6cnyroByBaHHA 3
HakonudyBayem (puc. 1) cknagemo cucteMy audepeHuianbHUX PiBHSAHb, sika
BM3Ha4yae AMHaMiKy MMOBIipHocTen cTaHiB mogeni B (t) [10]:

dd;?=—(/1+ky)ﬂ< + AR g+ (K+D)uPq; 0<k<n;
1)
%:—(ﬂ+ny)ﬂ< + AP+ NP e n<k<m,
n+m
ne nouyatkosi ymosu: t=0;Py(0)=1 R (0)=0; k={Ln+m); YR (t)=1;
k=0
0 mpu 0<t<tmin:
t)= — 2
,u() {B/T6 mpu t>thin (2)

B — koedgbiuieHm chopcysaHHs nipouecy pemoHmy PEE, sakul 3anexumes 6i0 ymoe
rposedeHHs PEMOHMY.

— MiHimanbHul Yac i cepedHili yac pemoHmy PEE 6idrnogidHo;

[Ons HabnwkeHux po3paxyHKIB HeCTauiOHapHi MOTOKM 3asBOK i OLHKM
TexHiyHoro ctaHy PEE ycepegHiooTbca Ha peskomy iHTepBani dacy T, akun



Szeptember 18, 2020 ¢ Budapest, Magyarorszag e 91

XapakTepudye 30BHIlIHI YMOBW (OYHKLUIOHYBaHHA Mogeni. Hanpuknag, Takum
iHTepBanom 4acy moxe 6yTn obpaHun nepioa TEXHIMHOro oBCnyroByBaHHA 3acobiB
BOOHOrO TPaHCMNOPTY: MMaHOBWUWA, No3ansiaHOBUK, 3@ TEXHIYHMM CTaHOM. B ubomy
BUNAAKy B PIiBHAHHAX (1) BMKOPUCTOBYIOTBCA CepeHi 3HAYeHHs iHTEHCUBHOCTI
MOTOKIB 3a8BOK Ha 06CNyroByBaHHS:
1T 1T
A=—fAlt)dt; m==[ut)dt, (3)
T T
0 0
a Mogenb Onucye KeasicTauioHapHuh pexum pobotn KOA, Ons SKoro icHye
cTauioHapHe pileHHsa cuctemu piBHsHb (1). CtauioHapHi IMOBIPHOCTI CTaHiB Mogeni
B LbOMY BMMNagKy BU3HaAYalOTbCA BigoMUMK criiBBigHOWeEHHSAMM [10]:
—k —\k—n
— gk _ . _
PK:WPO;OSKSn; sz(—j Py; n<k<m, 4)
! n
1

gﬂ&”g[&]

k=0 k! n! k=1\ N

ne pg = — CTaLuioHapHa MMOBIPHICTb BiNbHOro CTaHy Moaeni;

_ A : .
o = —— NpviBeJieHa cepeaHst iIHTEHCUBHICTb MOTOKY 3asIBOK.
)7

3Hato4n cTauioHapHi MMOBIPHOCTI CTaHiB Moaeni Pk MoxHa po3paxyBaTu
MOKasHUKN edpeKTUBHOCTI GaraTokaHanbHoi mogeni Tuny W (n,m):

— MMOBIpHiCTb 06cnyroByBaHHA 3asaBku: Py, =1—Pnim;
— iHTEeHCMBHICTL 06CnyroByBaHHsA 3asiBOK (abcontoTHa MNponyckHa 3A4aTHICTb
mogeni): dosen = APygen;

— CepenHIo KiNbKiCTb 3aNHATUX KaHaniB: Noger = aPgey;
— MOBIPHICTb 3aMHATOCTi O4HOrO KaHany o6cnyroByBaHHs: p =n/n;

n__
— IMOBIpHICTb NOBHOI 3anHATOCTi Moaeni: Py, = > Pk ;
k=1
m
— CepeaHIo KinbKiCTb 3asiBOK y Yep3i: M= > KR,k -
k=1

OTtpumaHi cnieeigHoweHHA (1) — (4) AO3BONATL MOAENOBaTN NMPOLEC OLHKM
TexHiyHoro ctaHy PEE 3acobis BogHoro TpaHcnopTy 3a gonomorotw KOA.

BucHoBKu. Po3pobneHoo Mogensto MOXXHa CKOpMCTaTUCS ANs MOLEMN0BaHHS
CUCTEMU OLHKM TeXHiIYHoro ctaHy PEE 3acobiB BOgHOro TpaHcnopTy 3a 40OMNOMOroH
pisHnx Tmnis KOA (ogHokaHanbHux i 6aratokaHanbHuX). MNpu LbOMYy MOAEMNOBaHHS
A03BONSAE OUIHUTK BMAMB Ha NponyckHy 3aaTHicTb KOA HanpsiMkiB BOOCKOHANIEHHA
TEeXHOSOril OuiHKM TexHiYHoro ctaHy PEE (3MeHLWweHHs Yyacy aedekrauii, TpyuBanocTi
NPOBEOEHHS OCHOBHMX oOnepauil TeXHOMOMYHOro Mpouecy OUuiHKK), 4Yacy pyxy
creuianbHMX Nigpo34iniB 4O Micua TEexHIYHOro obcnyroByBaHHS 3acobu BOAHOrO
TpaHCMopTy, Yacy po3ropTaHHA Ta 3ropTaHHAa KOA 1 iHWKX YvHHKKIB. Ha nigcTasi
Pi3HMX KpUTEPITB ONTUMI3auil MOXHa 3HaNUTK pauioHanbHy CUCTEMY OLHKA TEXHIYHOrO
ctaHy PEE 3acobis BOOHOro TpaHCMOPTY, BM3HAYMTM LOUINBHICTb (pauioHasnbHy,
onTUManbHy) po3pobku aesakol KinbkocTi pisHux Tmnie KOA | edekTUBHICTb
3anpoBagKeHHA HOBUX METOAIB OLIHKM.
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ONTUMAJIIbHUA CUHTE3 BUMIPIOBAJIBHUX |
IHPOPMAUIHUX KAHATIB IHOOPMALINHO-
BUMIPIOBAJIbHUX CUCTEM
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HaujoHarbHUl mexHidHul yHieepcumem «XapKieCbKul MorimexHidHul yHisepcumemsy

ORCID ID: 0000-0001-9821-598X Psabyxa Opin Mukonanosu4
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YKPAIHA

MpnbnusHnii pospaxyHok iHopmauinHo-BuMiptoBanbHux cuctem (IBC) 3a
BiJOMUMM MOKa3HMKaMW sKOCTi [1-5], 3 ypaxyBaHHsM CKragy BUMIPOBANbHUX i
iH(bopMaUiNHUX KaHaniB, TaKoX MOXMNBO LOMOBHUTU IHLUMMW NOKa3HUKaMMU.

Onsa iHopmauinHux kaHanis IBC BaxnMBMM MNOKa3HMKOM — € LIBUAKICTb
nepegadi iHopmaLdii, SKy MOXNMBO paxyBaTu SIK napameTp (CMyry nponycKaHHS),
Lo obupaeTbca ogpasy ans ycix pyHkuioHansHMx enemeHTis (PE) kaHanis.

[MokasHWK HaginHOCTI OYHKUIOHYBaHHSA iH(popMaUinHMX | BUMipHOBaIIbHUX
kaHanis IBC MoOxnuBo BpaxyBaTu Yy pe3ynbTaTi pilleHHs 3agady onTUManbHOro
cuHTe3y (onTtumisauii) IBC 3a kputepiem MakCuMymMy HaLiHOCTI.

[MokasHMK OBMEXEeHHA 3a 4YacOM CTOCYETbCSA K YAOCKOHaNEHHA He TifnbKu
npunManbHOI YacTKu, a yciei cykynHocTi E IBC.

BpaxyBaHHA BaxnuBOro MoOKasHWKa, $K BapTicCTb iHQOPMaUiNHUX i
BUMiptoBanbHuX kaHanie IBC, HeobxigHe 3a HAaCTyNHUX MipKyBaHb:

— oOMexeHHs1 3a BapTICTIO BCE OAHO €, i BOHO, XO4Y WK IiHTYITMBHO, ane
BPaxOBYETLCA KOHCTPYKTOpamu nin yac cuHtesy IBC;
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— BUTPaTHWA MNOKa3HUK Mae rnobanbHUin XxapakTep, WO BaXnuBO AJiS
3aranbHol ontumisauii IBC, i ctocyeTbes Beix PE, By3niB i arperatiB kaHanis;

— ©e3 BMTpaTHOro nokasHmka po3pobka (ontumanbHum cuHtes) IBC HocuTb
HaniBbaHTaCTUYHUIN XapaKTep;

— iHworo cnocoby piweHHa 3 6oKy Teopii onTumManbHOro cuHtesy IBC,
MOKMN HE MOXINUBO.

TexHika 3a paxyHOK Hayku, CTaHgapTusauil, aBTomaTusauil Ta undposisauil
Ma€e po3BUTOK y Bik yHiBepcanisauii i mogynbHocTi ®E. Mogynb BUMKOHYE OaHY abo
Aekinbka cBoix yHKUin, ski onsa PE € nokasHnkamu, a ans yciei IBC, 3 ypaxyBaHHAM
KaHanie, — napameTtpamun. [na pisHnx IBC (3a cTpykTypol, curHanamu, Lo
BUMNPOMIHIOIOTBLCS | TOLWO) NOTPIOHI pi3Hi ®E 3 pisHnmu napameTtpamu IBC y Burnsai
eneMeHTHUX paaiB.

Hanpuknag, ansa koxHoro ®E moxnueo cknactu npanc-nuctn ®E IBC. Bcei gaHi
MOXYTb 3rnagXXyBaTUCb METOLOM HaNMEHLLUX KBaapaTiB.

BukopuctoBytoun BigOMi 3anexHOCTi BIAHOCUMH CUrHan/Wym Big TEXHIYHUX
napameTpiB (TI), Ana AkMx oTpumaHi MiHii cepegHbOKBagpaTUYHOI perpecii, abo
3anexHocTi BapTocTi Big, TI'1, MOXNMBO NocTaBuTK 3agady napaMmeTpuUyHOro CUHTe3y
IBC, wo Bumiptoe napameTp pyxy o6’ekty abo nepeaae iHpopmMaLito Ha HbOro.

Mpn ubOMy OBMEXEHHS HA NapaMeTpu BapTOCTi 3a40BOSbHATL YMOBI [1]:

Ci(Xi(Yi)<C, 1)
de, X;(Y;) — pasoea cpyHruisi eid TI1.
OntumaneHun BMbip ®E anga 3agay ontuManbHOro cuHTesy (ontumisadii) IBC

32 YMOBHUM KpUTEPIEM MaKCMMyMy 3aBafOCTIMKOCTI NMpu 3afaHin BapTOCTi MOXHa
dopmanisyBaTu sk 3agady AUCKPETHOro NporpamyBaHHS:

max] [ X;, (2)
i=1
npu:
n
> C =C. (3)
i=1

Bigomi pisHi MmeToam NpssMoro nowyky: AnXoTomii, yncna PiboHaui, meTop rinok
Ta Mex i ToWwo, ane — yac noLwyKy € BENUKUM. Tomy, NOTpiGeH Kkpawmi meToa LWoao
ONTUMArbHOrO CUHTE3Y iIHPOPMaUINHNX | BUMiptoBanbHUX kaHanis IBC.

3a ymoBH, SKLWO BigoMa Kopensuia Mk BapTicTio E Ta noro napameTpom, 1O
CcuHTE3 iHhopmauiiHux kaHanis IBC, iX nokasHukiB Ta napameTpiB, 3a YMOBHUM
Kputepiem MakcumyMmy 3aBapocTivkocTi IBC npu obmexeHi Ha BapTicTb abo 3a
KpUTEpiEM TOYHOCTI BMMIpIOBaAHHS Npu 3agaHii edekTuBHocTi A, byaoe matum
HaCTYNHWUA BUrNAL;:

maxﬁ Xi, (4)
i=1
npw:
SCi(X;)<C. ©)
i=1

MeTog onTUManbLHOro CMHTE3y iHopMauiHMX | BUMiptoBanbHUX kaHanis IBC
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Oyae Kpawum ToAi, SKWO BiH YHIiBEpcanbHWIA, ane nNpocTumr, a Takox bGopeTbcs 3
npodnemoto 6araTomMipHOCTi BUMIpIOBaHb.

Bioomuin  yHiBepcanbHuM Ta npoctun Metog Bynbga, npu  akomy
niHeapu3yrTbCs i LinboBa (PyHKUis, i 0OMEXEHHS, 3HaxXoaMTbCst ONTUMYM JliHINHOIO
nporpamMyBaHHA, i NPOAOBXYETbLCA MeTon iTepauin. Heponikm meTony: noraHa
30iKHiCTb iTepauin i Hemae 6opoTbOM 3 GaraTOMIPHICTIO BUMIPHOBaHb.

Takvm YMHOM, NPOMNOHYETLCA MOAEPHI3oBaHM MeToa Bynbda, ae He noTpibHa
niHeapu3auis uinboBoi dyHkuil. OTxe, 3agaya ontumanbHoro cuHtesy IBC crtae
cenapabernbHO, BPaxoBY€e HESMIHINMHICTb LinboBOI (PyHKUiT Ta Mae 4obpy 36iKHICTb
iTepauin (pesynbTaTiB). HeniHeapu3oBaHa OYHKLiSi KOPUCHOCTI 3HAYHO YTOYHIOE
3ajavy, CKOpoUye npouec iTepadin, y pesynbtaTi — 4O3BOSISE OTPUMATU BinbLu TOUHY
KpnBy 0OMiHY, ab0O onTMManbHE PpILIEHHS, Y aHaniTU4HOMY BUIMSAi 3a paxyHOK
3aMiHM CUCTEMM PiBHSIHb NiACTAHOBKOW, HaBiTb Y HecenapabenbHe, 0OMeXEHHS:

m
2.[Cio(Xio )+ Cip( Xjo )(X; — Xjo )] <C. (6)
w=1
3apgaya ontTumManbHoro cuHtesy IBC po3B’sisyeTbCcsl y 3aranibHOMY BUMA4i 3
BUKOPUCTaHHSIM MeToy HeBM3HA4YeHOro MHOXHWKa Jlarpanxy A . Mo cyTi, Narpaxx
3BiB 3aga4vy 3 oOMexeHHAM (YMOBHY 3agady) 0o 3agadi 6e3 obmexeHb, AogaBLm
06MEXEHHS 3 HEBU3HAYEHNM MHOXHUKOM A . dyHKuia Narparxa L mae surnsa;

n n
L=TTX; +24{ C=X[Cio( Xip)+Cio( Xio ) Xi = Xio )] } (7)
i=1 i=1
BiowykytoTbcs yci piBHSIHHA 3a yciMa n napameTpaMu Ta 3a A :
oL :
—=0 gna Jel[ln],
X jelln]
a TaKox: oL =0.
oA

bes niHeapu3auii obmexeHb NoTpibHO Byno 6 BupilwyBaTK CKNagHy CUCTEMY
N+1 piBHSAHb Y UMAPOBOMY BUIAAI.

Y MeTodi, Wo MpOMOHYETLCHA, 3a paxyHOK JiHeapu3auili obmexeHb (6),
BMKOPUCTAHHA OOHOTUMHOrO BMAY PiBHSAHb | NIACTAHOBKN PillEHHS OAHOTUMHOIO
PIBHAHHSA Y 0OMeEXeHHs1, TOBTO y (6), MOXIMBO OTPUMATU MHOXHUK JlarpaHxa i Hemae
HeoOXigHOCTI BupilWyBaTM CUCTEMY PpiBHSAHb. KpiMm TOro, MOXNIMBO OTpUMaTK
PO3B’A3aHHA 3afadi y aHanitTuyHomy Burnagi. JincHO, oNnTMMYM MOXIMBO 3HaWTU 3
CUCTEMU PIiBHSHb:

oL 1 N
X; Xy o !
No3Haummo:
n
[1Xi =2 ©)
i=2
Topgi, oQHOTUMHICTb LiNnboBOIT (PyHKLUiT MOXe 3a6e3nevnTn 3anexHicTb:

X = ’a—O_
AC5(Xj0)
MincraHoBka (10) y (6) 4Oo3BOMNSIE OTPUMATH 3HAYEHHSA A :

(10)
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i=2 (11)
CeO
n
Ceo = 2_Cio( Xi0)Xjo - (12)
i=1
NigctaHoBka A y (10) oae po3s’aA30k 3agaui:
Ceo(Xo)
0= . (13)
9 nCio(X o)

Ons niHinHMX obmexeHb ue — KiHUEeBe PpIlleHHdA, a Ansa HeniHiMHMX — ue
iTepauinHa dopmyna. Y iHOekci B ckobkax no3HayeHun Homep iTepauin. [Nepuui
3HaYeHHs1 napamMmeTpiB (NoO4YaTKOBUW MMaH) BUOUPAKOTLCS iHTYITUBHO K iHOEKCOM —
Hynb. Ockinbkn yci @yHKUii onykni, TO piweHHa eguHe. Hanbinbwun piBeHb

3aBafoCTINKOCTI IBC  dpay(n) OTPUMYETLCA, KOMM CTaHe cTanuM pesynbTaT Ha
OCTaHHIN iTepaLii 3 NTEBHOI TOYHICTIO:

Ceo /)"
Amax(n) = w- (14)

n
[1Ci
i=1

Bupas (14) € dyHkuia o6MiHY, WO LWyKaeTbCs, ONTUMAnbHOIO CUHTE3Y
iHpopMauiHMX | BuMiptoBanbHUX kaHanie IBC 3a yMOBHUM  KpuTepiem
3aBaJOCTIVKOCTI Npy OBMEXEHHI Ha BapTIiCTb

Ockinbkn gnst  CAPOLUEHHA  anropuTMy  HERNiHINHI - YHKUT Cio( Xio)
anpoKCMMOBAHI Y OKOMULi MOYaTKOBOro nnaHy Xig NiHiAHUMKU dyHKLIAMKU, TO
NOTPIGHO OLIHUTM TOYHICTb anpokcumaLii, abo BBECTM MEXM iana3oHy Yy OKOMuL
X0, BMXOAAYM Bif 3a4aHOT TOYHOCTI NiHeapu3auii. [1ns Lboro, po3knageHo dyHKLii
Cio(Xjp) Yy psin Teiiniopa Ta 3pobrneHo OBMEXeHHS! TiNbku KBaApaTU4HUMK
ynieHamu pagy:

2
_ ' " ( Xi — XiO )
Gi(X;)=Cio( Xjg )+ Cio( Xijo ) X; = Xjo )+ Cip( Xjo) o +..  (15)

3pobneHo BuMoru, Wwob kBagpaTUYHUN YneH 6yB MEeHLLE NiHIMHOMO Ha NOPSAA0K
(10%), Wo piBHOLIHHO BUKOHAHHIO HEPIBHOCTI:

Xicwyn — Xi(1) SM,
Cio( Xig)

Xi(l)M’Xi(l) — BIOMOBIOHO MeXa [fiana3oHy anpokcumauii Ta 3Ha4YeHHs

(16)

napameTpy nicrns nepLoro etany anpokcnumaldlii.
OnTtumaneHicTb BUMiptoBanbHUX kaHanis IBC 3a kputepiem MiHiMyMy gucnepcii
NOXMOKM BUMIPIOBAHHS MOXIMBO 3HAUTWN hopMarbHO i3 3BOPOTHOI 3agavi:

52=_K
[1X
i=1

: (17)

S [Cio( X1 )+ Clo( Xio (X = Xig)] <C.. 18)

w=1
Llto 3agavy, 3aBOsiku NpuHUMNY NOABIMHOCTI 3agadi, MOXITMBO He BUPILLYyBaTuU
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TOMY, LLO pillEHHSI 0gHe, ane pe3ynbTtart, abo kpuBa 0OMiHy, 3BOPOTHO NPONOpLUiNHa.
CyTtTeBa pisHuUA y undpposisauii pieHHa: PE ansa iHpopmMauiiHOro kaHany maltTb
CMYry NMPOMNyCKaHHA CyTTEBO BiNnbLUOLO.

Hanbinbw edektmeHi IBC, KpiMm iHbopmaLUinHOro kaHany, NpakTM4yHO 3aBXau
MalTb JONOMDKHMIA BuMiptoBanbHUW kaHan. [na IBC 3 yacoBum posnoginom
abOHEHTCbKMX KaHaniB NOBMHHI MaTK CXeMy CUMHXpPOHi3auii, a gnga IBC 3 yacToTHUM
pPO3MOoAiINoM abOHEHTCbKMX KaHasiB NOBMHHA MaTh CXEMY HAaCTPOMKN 3a YacTOTOH.

Cn1cok BUKOPUCTAHUX OXKepen:
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BioAiny 6yaiBenbHUX, 3eMenNbHUX AOCHiIgKEHb Ta OLHOYHOT AiANbHOCTI
lNonmaeckbKul Haykoe0-00CiOHUU eKcriepmHo-KpuMiHanicmudHut ueHmp MBC YkpaiHu

HikyniHa CBiTnaHa €BreHiiBHa
CydoBWIA eKcrepT Biaainy dyaiBenbHMX, 3eMenbHNX AOCHIMKEHb Ta OLIHOYHOI AisNbHOCTI
lNonmaeckbKuti Haykoe0-00CiOHUU eKcriepmHOo- KpuMiHanicmu4Hut ueHmp MBC YkpaiHu

YKPAIHA

ByniBenbHO-TEXHIYHA ekcneptmsa — ogHa 3 Haubinbw 3atpebyBaHuX,
TPYAOMICTKUX | CKIagHUX eKCnepTu3 3a KOMMMEKCOM OOCHigXeHb Ta pPi3HOBUAOM
006’eKTiB MpX BUPILLEHHI, MOCTaBNEHMX Ha LOCNIMKEHHS ekcnepTy, 3anuTaHb. Llen
pisHOBMA ekcnepTnan nependadyac NpoBEAEHHS crneuianbHOro AOCHiIOKEHHS
daxiBuem Ans 3'scyBaHHA TEXHIYHOro cTaHy Byaisni Ta cnopyam nicns NpoBeAeHHS
OyaiBenbHMX pobiT Ta B Npoueci ekcnnyartauii. Taka ekcneptvMsa npoBoAMTLCS 3rigHO
3 3aKOHOA4ABCTBOM AJ1151 OTPMMaHHS iHpopmauii npo hakTuyHMIA cCTaH 06CTEeXyBaHOro
00’ekTa HEPYXOMOCTI.

ByaniBenbHO-TEXHIYHA eKcnepTu3a MOXe Npu3HayaTUCHa CyoOM 4Yu opraHamu
[OCYy0BOro crnifcrTea y pasi KOH(MIKTHOI CUTyaLii, a TakoX Yy Bunagkax posnoginy
xntnosoi 6yaisni. Mpw ii Npu3HaYeHHi 3a3Bn4an BUPILLYOTLCA 3aBAAHHS:

1. MNpwu ouiHui ByaiBenbHMX POBIT: YCTAaHOBNEHHS (PaKTy BUKOHAHHS Ha O6’€EKTi
pobiT, Npo fAKi MAEeTbCs B 3BiTHIN OOKYMeHTaUii; BU3Ha4YeHHA o6’eMy Ta BapTOCTI
BMKOHaHMX  OyaiBenbHMX  pobiT;  BigNoOBigHOCTI/HEBIANOBIHOCTI  30yaoBaHOI
abo peKkoHCTpynoBaHoi byaiBni NPOEKTY i HOPMATUBHMM BUMOram TOLLIO.

2. [pn posnogini HeEpyXoMOCTi: pO34ifl HEPYXOMOro ManHa Ta BU3HAYEHHS
NOPSAAKY KOPUCTYBaAHHSA JOMOBOJSIOAIHHAM.

3. MNMpwn BCTaHOBNEHHI po3Mipy 3O6UTKIB: OUiHKa 30MTKY Micnsi aBapii Yn NoXexi;
BCTAHOBIIEHHS MPUYUH  3aTOMNEHHS KOHCTPYKTUBHUX €NeMEHTIB MPUMILLEHD;
BM3HAYE€HHS BapTOCTI BiAHOBIIOBANbHUX PEMOHTHO-6yAiBENBbHUX POBIT.

4. Mpn BM3HAYEHHI TeXHIYHOro cTaHy OyaiBni: BU3HAYEHHI TEXHIYHOro CTaHy
i BENTMYMHM GDi3NYHOr0 3HOCY OKPEMUX KOHCTPYKTUBHUX efleMeHTiB ByauHKiB i cnopya
B LIiFIOMY; BCTAHOBIIEHHI aBapilHOCTI byaiBens.

Mpu BUpILLIEHHI BCiX BULLE NOCTaBfEHUX 3aBAaHb nepeabayvyaeTbCcs MOBHE
abo yacTkoBe TexHiYHe obcTexeHHss ob’ekta. EkcnepTty HeobxigHO o0cobucto
BU3HAUMTUCSA SKe OOCTEeXeHHs nigxoauTb nNif KOHKPEeTHEe BUpILLEHHSA 3aBAaHb,
SKi nepeq HAUM NOCTaBIIEHI.

AOCTY-H B B.1.2.18:2016 [1] signosigHO o [2] Buginse nonepeaHin
Ta OCHOBHUW (deTarbHuI) eTann BUKOHaHHA 0bcTexeHb 06’ekTa.

[lo nonepegHLOro 06CTEXEHHS, B 3aNeXHOCTI Big NOCTaBMNEHNX 3aBAaHb, MOXe
OyTW BKNIOYEHO:

a) O3HANOMSEHHS 3 HAasiBHOK TEXHIYHOK [OOKyMeHTauielo, B T.4. AN
BM3HAYeHHS BIiQNOBIAHOCTI KOHCTPYKTUMBHUX Ta iHWWX pilleHb i eKkcniyaTauiniHuX
XapakTepUCTUK Lito4MM HopMam Ta 3MiHaMm MNpupogHOro Ta/abo TEeXHOreHHOro
cepeaoBuLa, WO BIAGynuca 3a nepioq ekcnnyarawii;

6) 3bmpaHHsa Ta aHani3 iHgopMmauii Big ocib, wo 6epyTb yyacTb y OyaiBHULTBI
Ta ekcnnyaradii 06’ekTa;

B) nonepegHin ornsg  ob’ekta, npunernoi  TepuTtopii  Ta  3abynosu
3 ypaxyBaHHsM 3ibpaHoi iHopMmaLii, nonepeaHiM OLiHIOBAHHAM TEXHIYHOrO CTaHy
KOHCTPYKLi, OCHOB, IiHXEHEepPHUX CUCTEM Ta BUABIIEHHAM cepen HUX Takux,
Lo nepebyBatoTb y Hanbinbw Hebe3neyHoMy CTaHi.
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[lo ocHOBHOro (getanbHOro) ob6CTeXeHHs, B 3anexHOCTi Big MOCTaBfeHMX
3aBaHb, MOXe ByTu BKNIOYEHO:

a) aHania  apxiTeKTypHO-NMnaHyBanbHUX |  KOHCTPYKTMBHUX  pilleHb,
X BiANOBIQHOCTI AitoYNMM HOpMaM Ta yMOBaM BUKOPUCTAHHA 06’eKTa;

6) npoBeAeHHs BidyanbHOro oB6CTEXEHHSA 3 hikcauieto HassBHUX MOLUKOAXEHb
Ta AedeKTiB B KOHCTPYKLUIAX 00’eKTa;

B) OOCTEXEHHS OCHOB, (YyHOAMEHTIB, HECy4Mx Ta OropoaxyBasibHUX
KOHCTPYKLUiN, 3aco6iB ONOpsiAXKeHHS TOLWO 3 BUSBNIEHHAM OedEKTIB Ta NOLLKOLXKEHD,
ix hikcauieto, 06Mipom, eckiyBaHHAM i BU3HAYEHHSIM MPUYNH;

ry ornsam npwunernoi TepuTopii, 3abygoBu, enemeHTiB  Gnaroyctpoto,
OOCTEeXEHHs!, 3a HasiIBHOCTi, KOHCTPYKLiN, iHXEHEepPHUX Crnopya Ta npUCTPOIB,
LLIO 3axuLLalTb 06’eKT Big Hebe3neyHnX NPUPOSHUX Ta TEXHOreHHUX BNSIUBIB;

A) JOCNIIKEHHS iHXEeHEePHO-reonoriyHMX Ta rigporeosioriyHNX YMOB LiNIAHKY;

€) 06Mipun KOHCTPYKLiN, 06’ekTa B LifIOMY Ta efleMeHTIB NpUnernoi TepuTopii;

X) IHCTpYMeHTanbHi 4oCnigpKeHHs Ta BUNpobyBaHHS ByaiBenbHUX KOHCTPYKLIN
(nonboBi Ta nabopaTopHi BUMIPIOBAHHA MILHOCTI, FreOMETPUYHUX MapameTpiB,
i3nKO-MEXaHIYHNX  XapaKTEPUCTUK, BUNPOOYBAHHS  KOHCTPYKUiA  NPOBHUMM
HaBaHTaXXEHHAMM TOLLO);

3) obcTexeHHs 3acobiB 3axMCTy KOHCTPYKUIW Big KOpPO3ii, NpUpoaHUX
Ta TEXHOSOr4YHNX BMNIIUBIB,;

n) ornNaAgun iHXKEeHEepHUX CUCTEM, SKi MaloTb BNAMB Ha OyaiBenbHi KOHCTPYKLUIT,
BMBYEHHS Ta aHani3 Takoro BNAnBY (30Kpema, BBOAIB Ta BMUMYCKIB MEPEX iHXEHEePHNX
CUCTEM) Ha TEXHIYHMI CTaH KOHCTPYKLiN Ta 06’ekTa B Linomy;

K) BUOIpKOBE pPO3KPUTTA 3aKPUTUX EfIEMEHTIB Ta BY3MniB ON9 OUIHKK
iX TEXHIY4HOrO CTaHy Ta BMMIpPIOBAHHS HEOOXiAHWMX TEXHIYHMX Ta eKkcrnnyaTauinHuX
XapaKTepUCTUK;

N) YTOYHEHHS KOHCTPYKTMBHUX CXEM HaBaHTaXeHb, MNEepeBipHi po3paxyHKu
KOHCTPYKTMBHOI cucTeMn 06’ekTa, MOro KOHCTPYKLIN Ta OCHOB, a TakoX OB’eKTIB, siKi
3HaxoOATbCS B 30Hi MOro BMMUBY;

M) BW3HAYEHHA MOTOYHOI AMHaMiKM pPO3BMTKY TpiwuMH | gedopmauin
B KOHCTPYKLUISAX | By3rnax Yepes BCTaHOBIIEHHS MasikiB Ta NPOBEAEHHS iHLINX 3aX0A4iB;

H) 0BCTexXeHHs1 CTaHy MOBITPAHOro cepefoBumla B 06’€KTi Ta HAaBKOSIO HbOTO
(Temnepartypa, BOMOriCTb, NOBITPOOOMIH, XiMiYHMIA CKNag NoBiTps);

0) y3aranbHEHHS Ta aHani3 OTPUMaHuX AaHuXx;

n) NPOrHO3yBaHHA AMHAMIKM 3MiHM NapameTpis, WO BNMBAKTh HA TEXHIYHUN
cTaH ob’exTa.

OTxe, BpaxoByl4N NpoaHanidoBaHy iHpopmaLito, MOXXHa 3pOBUTU BUCHOBOK,
WO npwu npoBedeHHI OyaiBenbHO-TEXHIYHUX ekcnepTus, ocobnueBa yBara
NPUAINAETbCA BidyanbHOMY OBCTEeXeHHI0 O6’EKTiB HEPYXOMOCTI, B 3aneXHOCTi Big
3aBaHb, NOCTaBIIEHMX Nepes eKcrnepToM, AN BUPILLEHHS.

Cnucok BUKOPUCTAHUX OXKepen:
[1] HacraHoBa wWwopo o6cTexeHHs byaiBent i cnopya Ans BUSHAYEHHs Ta OLHKM iX TexHiYHoro ctany: ACTY-H
b B.1.2-18:2016. (2017). Kuis: AN «YkpHAHL|».
[2] Kopekc LUMBINBHOTO 3axuCTy Ykpainu. Ne 5403-VI. (2012). BunyueHo
3 https://zakon.rada.gov.ua/laws/show/5403-17#Text.
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NMEPCNEKTUBU BUKOPUCTAHHA LINUX
ansa PO3POBKU N3

KpaniHa NaHHa CepriiBHa
BMKIIagau
Konedx iHgpopmauitiHux mexHonoait ma 3emnesrnopsiokysaHHss HAY

KocTioueHko Jlinia
CTYOEHT
Konedx iHgpopmauitiHux mexHonoait ma 3emnesrnopsiokysaHHss HAY

YKPAUHA

oBopsaumn "Linux", noguM HandacTtilwe MakTb Ha yBasi rpyny onepauinHux
cuctem, po3pobrneHmx Ha 6asi Linux. Xoya Linux — ue Tinbkn a94po onepauinHoi
cucTeMun, i ans po3pobKu MOBHOLIIHHOI onepauinHOi CUCTEMU BUKOPUCTOBYIOTHCSA
Pi3Hi iHWi iHCTpymMeHTH i 6ibnioTekn GNU npoekTiB Ta iHWKX pecypciB. Kpim Toro, Bce
Oinblie po3pOobHUKIB BMKOPUCTOBYHOTL Linux ana po3pobku i 3anycky MoBinbHMX
jopaTkiB

IcTopia Linux nodnHaetbes B 1991 poui, Konn iHCbKMU nporpamict JliHyc
TopBanbac cTaB po3pobnaTv S4po onepauinHoi cucTtemMu AN CBOro komn'rotepa.
CBol HanpauoBaHHs BiH BMKNaB Ha CEPBEPI, i Lie CTano Krt4oBO MoAieto B icTopil
Linux. CnoyaTKy AecaTkn, NOTiM COTHI | TMCAYI po3pOOHMKIB NigTPMManu Noro NPoeKkT
— CNINbHUMK 3yCUNNISIMW Ha CBIT 3'ABUIIacs NOBHOLIHHA onepauinHa cuctema. Ha
Linux 3Ha4yHo BnnnHyna cuctema Unix, Le NoMiTHO HaBiTb 3a Ha3BOw. BTiM, cnoyaTky
NPOeKT Ha3uBascs Freax — Big cniB "free" (6beskowToBHMN) | "freak” (anBHWi), ane B
noganbLliomMy Ha3Ba 6yna amiHeHa Ha ribpug imeHi TBopus (JTiHyc) i Unix. EMGnemoto
Linux ctaB Tux — niHreiH, HamaneoBaHun B 1996 poui nporpamicTom i An3anHepom
JNTappi KOiHrom. BTim, igeto BukopuctoByBath came MiHreiHa npugymas cam JliHyc
Topeanbac. Tenep Tux € CMMBOMNOM He TiflbkK Linux, ane i BiNbHOro NporpamMmHoro
3abe3neveHHs B uinomy. lMNMepwa odiuinHa Bepcia Linux 1.0 sunwna B 1994 pou;;
apyra sepciqa niwna B 1996 poui. ToBapHui 3HaK Linux 6yB 3apeecTpoBaHUn Ha pik
paHiwe, B 1995 [1].

[o nepes.ar Linux MOXHa BiQHECTU HACTYMHI.

1. Be3kowToBHICTb. AApo Linux Ta OCHOBHI KOMMOHEHTHN, 3 SKUX CKINadaeTbCs
cuctema, i 6esniyv nporpam NOLWMPKOTLCA 3 BIAKPUTUM BUXIOHUM KOAOM abCOoMTHO
6e3KOoLTOBHO.

2. HanawToBaHicTb. 3 ornagy Ha BigKPUTUWA BUXIOHWIA KoL, MPU HasIBHOCTI
NeBHUX 3HaHb MOXHa 3MIHUTW B CUCTEMI BCe, WO 3aBrofHoO, i Tak, K 3aX04eTbCs.
ICHYIOTb HaBiTb rpadiyHi OTOYEHHS, AKi MOXHa HanawToByBaTU, MPOCTO CTBOPHOKOYM
KOHirypauivHi pannm BignoBigHOK MOBOI NporpamMyBaHHS.

3. HasaHicTb live-pexunmy. NMonynapHi anctpmbytmem Linux MOXHa 3anyCcTuTu 3
drewkn 6e3 yCTaHOBKM i MpOTECTyBaTM MPAKTUYHO BCi MOXIIMBOCTI onepauinHol
cuctemn. TakoX cucTemMa BCTaAHOBIIOETLCA OOCUTb LWIBMAKO HaBiTb Ha CTapomy
obrnagHaHHi.

4. besneka. Yepe3 HWU3bKY MONynspHiCTb Linux gns poboymx CToniB i
apxiTekTypu cuctemu, 3roBuTH Bipyc B Linux gocutb cknagHo. AKwo Bipycu ans
Windows opieHTOBaHi Ha nopasKy KOpPUCTYyBauiB, i 3NOBUTK iX MOXHa A€ 3aBroHo,
HaBiTb Nepernsaaymn canTu B iHTEpHETI, To BinbLWicTb BipyciB Ans Linux HauineHi Ha
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cepBepwu i po3paxoBaHi Ha pyyYHe BUKOPUCTAHHSA NPOTU OOpPaHUX Linen i KOHKPETHUX
nporpam.

5. HeBumornueicTb A0 pecypcis. Linux gyxe Hesumornuemii 4o pecypcis. Moro
MOXHa 3anyctutm 6e3 rpadgivyHOro OTOYEHHS Ha cepBepi 3 Oyxe cnabkum
npouecopom i 100 merabantamm onepatMBHOI Nam'aTi, i Bce byae npautosatu. Lo
CTOCYETbCSA AOMALLUHLOIO BMKOPUCTAHHA Linux, TO icHye ©6e3niy oToYeHb poboyoro
cTony, sik BAMOIMMBKX A0 PecypciB, TaK i AyXe Nerkux, 3 Skux BU MoxeTe BMbpatu
Te, WO noTpibHo.

6. [paveepn obnagHaHHA. Agpo Linux MIiCTUTb BCi BiNbHIi  ApaniBepu
obnagHaHHs, 3 SkMuM MoXe npautoBaTh Linux. Takum YMHOM, SKLWo obnagHaHHs 6yae
npautoBatu B Linux, To wBmAaLle 3a Bce, BOHO Byae npautoBatu 3 KOPOOKM.

7. 3py4HMII KOMaHOHUIN pSaoK. 3a A0NOMOroto TepMiHany Linux MoxHa 3pobuTu
BCe i HaBiTb Habarato Oinblie, HK B rpadivyHomMy iHTepdenci. 3aBaskn icTopil
KOMaHf, aBTOLOMOBHEHHK KOMaHA | wWnaxiB A0 dhannis, nowyky no ictopil,
onepauiaMm o6’egHaHHSA KOMaHA | 3pyYHUM rapsyMMm  Knaeiwam, TepMiHanom
KOPUCTYyBaTUCA OYXe 3pY4HO.

8. 3pyyHa ycTaHoBKa nporpam. Ak Takmin, marasvH gogatkis Windows 3'aBuBcs
Tinbkn B Windows 8 i BCTaHOBUTM 3BiATW MOXHa Aalfieko He Bce, a nulle Kifbka
nonynapHmx nporpam. Bci  iHwWi nporpamn  HeobXigHO  BCTaHOBMOBATH,
3aBaHTaXyH4n BUKOHYBaHi hannum 3 iHTepHeTy. Y Linux GinblwicTb nporpam MoXxHa
BCTAHOBMUTK Yepe3 BOyaoBaHUN LEeHTPp AoaaTkiB abo yepes TepmiHan 3 penosuTopiis
anctpmbyTtmea.

9. Benukun BuGip rpaciyHmMx otoyeHb. Ha BigMmiHy Big Windows, ae € Tinbku
npoBigHKK, B Linux € 6e3niy rpadivyHmnx otoyeHb. Lle Gnome, KDE, LXDE, LXQT,
XFCE, Enlightenment, i 6arato iHwux. Bci BOHM BUrMsgarTs MO Pi3HOMY,
CMOXMBAKTb PI3HY KiMbKICTb pecypciB i Mo pisHOMY noBoaATbCcA. KoxeH 3mMoxe
Bnbpatu Te, Wwo nomy Ginblie Ao Bnogobu. Takox € Kifbka 0TOYEHb, 3aCHOBaHUX Ha
BXe iCHyoumMX, Hanpuknag, ue Cinnamon i Panteon, 3acHoBaHi Ha Gnome.

10. MNpogymaHa ¢annosa cuctema. B Linux Hemae Takoro noHATTSA, sk gnck C
i amck D. € ogHa uinicHa dhannoBa cnuctema, sika NoOYNHAETbLCA 3 KopeHs /. Bei aucku,
30BHILLHI NPUCTPOI, BipTyanbHi hannosi cuctemu, nigknoyarTbCs (MOHTYHOTLCH) B
Hei. Ockinbkn crogu  nigkno4vaTbCa  BipTyanbHi  dawnnoBi  cuctemmn 3
HanawTyBaHHAMWU s4pa, BU MOXETe B3aEMOLIATU 3 SAPOM onepauiiHOl CUCTeEMMU,
NPOCTO peaarytoyn gannu, K 3i 3BM4anHO KoHQIrypauieto.

11. 3pyyHa cuctema 36epiraHHsa HanawTyBaHb. Y Windows BCi HanawTyBaHHs
3bepiratoTbest B peecTpi. OgHak 3 HAKOMUYEHHSIM B PEECTPI BENUYE3HOI KiNTbKOCTI
3anuciB Big Pi3HMX Nporpam, Lue TBEPAXKEHHS CTae CYMHIBHMM, a CKnagHa CTpyKTypa
PEECTPY BUKIIOYAE MOXIUBICTb OYULLEHHS 3amBux 3anucie. Y Linux BcA
KoHpirypauis nporpam 36epiraetbcs B nandi / etc /. KoxxHa nporpama CTBOpIO€E CBilA
dann i 36epirae Tam HanalwTyBaHHS.

12. MNigTpuMka BenuKoi KinbKocTi apXiTekTyp. OCKifbkM S4p0 i KOMMOHEHTU
onepauinHmx cuctem Linux nowwmproTbCsa Mig BiflbHOK NilUEH3ie, BOHW OGynn
nepeHeceHi Ha 6e3niy pi3HNX apXiTEKTYp, cepen Skux He Tinbkn x86 i ARM, ane i Taki
MeHLU Bigomi apxiTektypu, sik MIPS i PowerPC.

Linux Hapgae nporpamictam 6e3ni4 iHCTPYMEHTIB, AKi LONOMOXYTb MigHATH
po3pobky M3 Ha HOBUK piBeHb [2]. PoarnsHemo gesiki 3 HuX.

Bluefish — ogHe 3 HamnonynApHIWKWX iHTENPOBaHUX CepenoBULL, PO3POBKH,
AoCTynHMX ansa pobotn y Bebi. Bluefish moxe obpobnsatv mMoBu nporpamyBaHHS i
MOBW PO3MITKM, ane (POKYCyeETbCHA Ha CTBOPEHHI AMHAMIYHMX Ta iHTEPaKTUBHMX BEO-
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canTiB. Y Bluefish € manctpu gna C, Apache, DHTML, DocBook, HTML, PHP + HTML
i SQL.

GCC — ue Habip komninsTopis ansa C, C ++, Objective-C, dopTpaHa, Java i Agw,
po3pobneHnin B pamkax npoekty GNU. Lle iHCTpyMeHT KoMaHAHOro psaka, ane BiH
AYXe NOTYXXHUMN.

KompoZer — npoctuin y BukopuctaHHi WY SIWY G-iHCTpyMeHT, cnpsiMoBaHUIN Ha
HETEXHIYHMX KOPUCTYBauiB, SKi XOU4yTb CTBOPUTK NpodeciiHni Beb-canT 6e3 3HaHHSA
HTML.

Eclipse — 6aratomoBHe iHTErpoBaHe cepeaoBuLle po3pobKu, HanucaHe Ha
Java, 3 06LLUMPHOK CUCTEMOIO NNariHiB, WO A03BOMSE PO3LLMPUTU OYHKLIOHANBHICTb.

Make — ue ytunita Linux, sika Moxe aBTOMaTU4HO BU3HAYUTU, AKI YaACTUHU
nporpamu noTpibHO nepekomnintoBaTn. lNMicna Toro, sik Make npautoe B YaCcTuHax, sKi
NOBUHHI ByTN nepekomninboBaHi, BiH BUAae KOMaHAuW, HeOoOXigHi Ans 3aBepLUeHHS
ail.

B ocTtaHHi poku Linux HabyBae Bce 6inbLuoi NonynsapHOCTI He TinNbku cepen
CUCTEMHUX agMiHIiCTpaTopiB, a N cepe 3BMYaMHUX KOpuUCTyBadiB. Ha ocHoBI sapa
Linux ctBopeHo 6e3niv onepauinHux cMctem, B TOMy Yncni Hanbinew nonynspHa OC
anst MmobinbHuX npuctpois Android. Tomy, BukopucTaHHs Linux ans po3pobku M3 €
aKkTyanbHUM. HasiBHICTb 6e3nivi iIHCTpyMeHTIB, BUCOKa CTabinbHICTh i piBeHb 6e3neku
CUCTEMM CNPUAIOTL NIABULLEHOMY iIHTEpPECy NporpamicTiB 40 SaHOT CUCTEMM.

Cnucok BUKOPUCTAHUX OXKepern:
[1] Tmnyc Topeanbac, Ossug Laitmong. (2002). Just for Fun. Paccka3 HevasiHHO20 pesontouyuoHepa. M.:
Akemo-Tpecc.
[2] Habr. BunyyeHo 3 https://m.habr.com/ru/post/58706/
[3] Test. BunyueHo 3 https://te-st.ru/2017/11/01/linux-advantages-and-disadvantages/
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YKPAIHA

AHomauia. PosensHymo crocié cuHmesy cucmemu onmumarsbHOI  hinbmpauii  npu
ynpaesniHHI limansHUMU arapamamu, Kosu Modesib pyxy nimarnbHo20 anapamy nepedbayae
lioeo maHespu.

[na ynpaeniHHA pyxom niTanbHMx anapartiB (JIA) 3a Bu3HauyeHow opbiTor
HeobXigHO 3HaTV MOMEHTU NPOXOPKEHHS ancUAHUX TOYOK AaHoT opbiT Ta xapaktep
noro pyxy B Ui MOMeHTWU. Lli aaHi MoXyTb OyTu ogepXaHMMKU Ha OCHOBiI 3HAHHSA
KOMMOHEHTIB BekTOopy cTaHy [1, 2]. 3agayy nepBuHHOI 0B6pOOKM BUMIpHOBanbHOI
iHpopmauil, Wo oaepkaHa 3a OMOMOrol iHPopMaLinHO-BUMIPOBANbHUX CUCTEM
(IBC), npu ynpaeniHHi pyxom JIA ccbopMyntoeEMO HACTYyNHUM YMHOM.

Mpn o6pobui gaHMx BUMIPIOBAHb, LLO HaaXoAATb 3 TPAEKTOPHMX 3acobiB
KOMMMEKCY KOHTPOM Ta YMpaBfiHHA Yy IiKCOBaHi MOMEHTU 4acy, HeobXxigHo
ofepxatu onTMMarnbHi OUiHKM napameTpiB pyxy B nnowmHi opbitn. [Mpouec
OAEpXXaHHSA OLIHOK Mae OyTu opraHi3oBaHMM TakuM 4YMHOM, o6 3abesneunTn
CBOEYACHE BKMIOYEHHS OBUrYHIB i HEODXIiAHI BENMNYMHN KOPEryBanbHOro iMnyribCy.

Mogenb pyxy J1A, sika nepenbavae noro MaHeBpu, TOBTO PIBHAHHA BEKTOPY
cTaHy 6ygemo yaBnatu y Burnaai [3-7]:

}\’n = Qn}\’n—l +£ngn +Enﬁn’ (1)

Bynemo BBaxatu, wo JIA Mae gocuTb rapHi MaHeBPOBI BMAaCTUBOCTI i Mig yac
CMOCTEPEXEHHS MOXe 3[INCHUTU MaHeBp, WO MNOB'A3aHUM 3 BUPILLEHHAM 3ajad
BMXOAY B 3afaHy TOYKY NpPOCTOpY.

IHTEHCMBHICTE MaHeBpy OyaemMo XapakTepusyBaTu MOXIUBUAM yNpaBrsoyum
NPUCKOPEHHSAM, SiKe YABUMO HaCTyMNHOK Moaesnnto [4]:

U(t) = Uo + AU(Y), (2)
Oe Up - HoMiHanbHe 3HayeHHs1 msiau dsueyHa Uy = Const,
AU(t) - noxubka peanisaujii yripasnso4o20 rnpUCKOPeHHS, ika serisie coboro 2aycie npoyec
3 HYSIbOBUM MamemMamuyHUM crioQi8aHHAM i 8i00OMOI KOPesnsauiliHO QOyHKUIE:!

K () = Giu EXp{_ .J.i} - (3

3 ypaxyBaHHaM (3), onsa BenuuunHu AU(t) mMoxHa 3anucatv CcToxacTuyHe
AndpepeHLinHe piBHAHHS, sike ysiBRsie cOboto piBHAHHA hopMytodoro dinbTpa:

AU=—1 AUt [T O 4)
Ty LA DNY
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Oe &, - 6inuti wym 3 iHmeHcusHicmio Neay, sika O0OPi8HIOE OOUHUUI.

CTpykTypa hinbTpa HaBeageHa Ha puc.1.
i;g(t)z h%gAU_
Taw T Ty

®akTn4HOo 9(t) xapakTepuaye npusegeHnin 4o Bxoay dinbTpa 6invi raycis LWyMm.

Ha cxemi no3HaveHi : b(t) =

AU

(t
(t) T

b(t)

Puc. 1. Cxema dpopmyroyoro ¢inbtpa

Hexan Takox iHopMauia npo ynpasrsitode MPUCKOPEHHA HaaxoauTb OO
BMMIpIOBanNbHOI CUCTEMU Yepesd NpUMaHy CyMmill KOPUCHOro curHany i 6inoro wymy
y(t) = S[t, A(t), AU(D)] + n(t), ®)
de Sft, A(t), AU(1)] = L[AU(D)],
L - fiHitiHUG onepamop.

I'IpM LUbOMY CTaTUCTUYHI XapaKTepUCTUKM LLymMmy OonncyroTbCA BUpasamum:

<n(t)> = 0; <n(t)n(t)> = 0,5 Nod(7).

Kpim TOro, curHanbHi Wymu i LLYMKU yNpaBnsitounx NpuckopeHb ByaemMo BBaXKaTu
HeKoperboBaHUMW, LLO (PiI3UYHO NPAKTUYHO 3aBXAN BUKOHYETHCS.

Tenep BM3HAYMMO CTPYKTYpYy ONTUManbHOro ginbTpa, SKMW AacTb HanKpally
ouiHky SJt, A(t), AU(t)] sik cpyHKuiT npouecy AU B cMucni MiHIMyMy aucnepcii NoXnoku.
Ha Buxogai inbTpa ouiHka npoLecy BU3HAaYaeTbCA BUPA3OM:

t
S(t) = [h(ts, Hy (et (6)
0
Oe h(t, t) - imnynbcHa nepexidHa xapakmepucmuka inbmpa.

Oucnepcia noxmbkn inbTpaudii 6yae TakoXk MiHIManbHOW, $KWO AaHa
XapakTepucTuka 3aoBOSbHAE pPiBHAHHIO BiHepa-Xonda:

jh(to,t)RY(t,r)dt =Ry (t,7), (7)

Oe Ry(t,7) i Rsv(t,?) - kopenduiliHa pyHKuUiss 6xiOHOI cymiwi cueHany ma wymy |
g83aeMoKopensyiliHa QoyHKUiS yiel cyMii ma KopucHO20 cuzHarly gidrogioHo.

Ckopuctyemoch npasunom JlenbHiua i npogmdepeHuitoemo Bupasn (6) i (7) 3a
NOTOYHMM Yacom. [Mpu uboOMy oaepKMMO:
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d - td
50 = I 5t DYt + (L, HY () (8)
j;%h(to, )R, (t,7)dt + h(t,, )R, (t,7) = M[%S(t)y(t + r):|. (9)

B ocTtaHHbOMY BMpasi noxigHy B Npasin YacTuHi 3aMiHUMO, BpaxoBytoun (4) i (5),

Toai byaemo matu:
t

J%h(to,t)RY(t,r)dt +h(t,, )R, (t,7) =L{b()Rg, (t,7) + R4y (1,7)}: (10)

Cnig 3ayBaxuntu, wo Ry(t,t) = Rsy(t,t) + Rny(t,7), @ Rnv(t,7) = Rgv(t,7) = 0.

Tenep supas (10), BpaxoBytoum (8), MOXXHa 3anucatu y BUrnsagi:
t

j%h(to,t)RY(t,r)dt +h(t,, )R (1,7) —L{b(t)R, (t,7)} = 0.

Hani 3amiHnmMo Rgy(t,t) niBoto YacTkoto Bupasy (8) i oaepKmumo:
t t t
| %h(to,t)RY(t,r)dt +h(te, ) h(to, HR (t T)dt - L{b(t) | h(to,t)RY(t,r)dt} =0. (11)
0 0 0

3aMiH4YM NOPAOOK IHTErpyBaHHS i NiHIMHOrO onepaHay, o4epPXUMO:
t

I{%h(to,t) +x(Oh(t,, 1) - L{b(t)h(to,t)}}RY(t,T)dt -0, (12)
de x(t) = h(t, 7).

Bupas (12) QopiBHIOE HYNIO TiNbKN TOAi, KONW BUpPa3 y KBagpaTHUX AYXKKaX
AOpiBHIOE HYNt0. Topai:

(1,0 = [LbO}- 2O, . (13)
Mopani nigctaBumo (13) 3 ypaxyBaHHaM (12) i (7) y Bupas (11):
L8 = LbB® +10b0-50] 50 =5, (14)

HaHvin Bupas pgae 3mory BIOQHOBUTU CTPYKTYpY inbTpa KanmaHa ans
LEHTPOBaHOro rnpouecy, napameTpu SIKOro HecyTb iHopmauito Npo MaHeBpPOBI
BnactmBocTi JIA i oro HasirauinHi dyHKUIT npu 3gincHeHHi maHeBpy. CTpykTypa
dinbTpa HaBegeHa Ha puc. 2.

CyTTeBiCcTb Takoro inbTpa nondrae B TOMy, WO Ha KOXXHOMY HOBOMY KpOLl
dpopMyBaHHSA OLHOK BOHM POPMYIOTLCS 3 YpaxyBaHHAM AUCNEPCil BXiAHOro curHarny.
Tob6To napameTpu inbTpa aganTyrTbCs A0 3MIHHUX YMOB MPUAMAaHHS CUrHany.
[aHnn QinbTp BiAPI3HAETLCH Big BiZOMUX TUM, LLO B HbOMY A0OATKOBO Ma€eTbCH
NiHINHMA NepeTBoptoBaY L, Aknin nos'asye pinbTpoBaHWN NpoLuec i pagioTeXHIYHUM
CUrHan sk Hocin iHopmaldlii.

BusHaunmo ysaranbHeHun koedpiuieHT L{b(t)} aons kopenauinHOi yHKU,

. T
BM3HauYeHoi BMpa3oMm (3), a came: K, (1) = 5, exp{— A}
TAU
Ona uboro 3Havgemo, no-neplle, €eHepreTUYHUKM ChnekTp npouecy £k
nepeTBoptoBaHHA Pyp'e Big PyHKUIT Kopensuii:
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G(f)=c%, | exp{—Ti| - j2nft}dr =

AU

0 o0
=Gy { Iexp{— _||_i| - j2nft}dr + jexp{— 'I|'L| - j2nﬂ}dt} - (15)
S A .

U AU

ZGAU}/
= y —jZn’f %_ +12th %_ 2nf

Mo-gpyre, nosHaunmmo p = j2xf, i nigctaBumo pesynbTtat (15) y BUpas, WO
NoB'A3yE eHepreTUYHUM CnekTp NpoLEeCciB Ha BXoAi Ta BUXOAi NiHIMHOI cuctemu, a

came: G, _(p) = GBX(p)|W(p)|2 , e W(p) - nepenasarnbHa QyHKLis cCUCTEMM.

y(t) S(t)

) /p

L b(t) |«

Puc. 2 ®inbTp KanmaHa ana ueHTpoBaHOro npouecy

[na HaBegeHoro bopMyro4Oro (inbTpa MoXHa ofepXKaTu:

2
ZGAU }-/I-AU — Gsx (p) . (16)
( y jz_pz L{b*(p)}-p’
TAU
3Bigcu:
L{b(p)} = 1/Tau. (a7)
2

KoediuieHT y MOXHa BU3HAYMTM 3a CNiBBIAHOLUEHHSIM: x(t)—c:\l—((:)), ae o2 -

aucnepcis noxmbkn inbTpauii BxigHoro npouecy; N - cnekTpanbHa ryctuHa
MOTY>XHOCTI LLYMIB.

Ha »xanb Hi aucnepcist c:2, a Hi cnekTpanbHa rycTuHa noTyHocTi WwyMis N He
Bigomi. [lNpoTe, BenuunHy N MOXHa BM3HA4YUTU NPU 3aCTOCYBaHHI MPUCTPOIB,
3anponoHoBaHuX B poboTi [5]. 3 Teopii dinbTpauii TakoX BiAOMO, WO Aucnepcis
NOXMOKM KanMaHOBCLKOT inbTpaLii Moxe OyTn 3HanAEHO 3 PiBHAHHA PikkaTi:

d 2 2 i t 2 2
£ OO =2b(0)c} () —il—((t))+ N.(t), o2(0)=c?, (18)

0e N: - cnekmparnbHa 2ycmuHa wymy Ha euxodi 6rioka y(t) (puc.2).

Y ubomy pakypci ans poboTtn dinbTpa KanmaHa npu BU3Ha4YeHUX yMmoBax Crig,
3acTocoByBaTU NPUCTPIV ANA BUPILLEHHS CYTTEBO HeNiHIMHOro piBHAHHA (18). OTxe,
onTumMi3auia inbTpa npu dinbTpauii NpoueciB 3a3Ha4YeHOro TUMy 34INCHIETHCSA
LUMSIXOM YBeAEHHS NPUCTPOIB yNpasriHHA koediuieHToM y(t).
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B peanbHux cutyauisx npouecu, WO inbTpyroTbCs, € GaraToMipHUMKN, TOMY
AouinbHUM Byae po3rnsaHyTU NUTaHHS WOA4O 3aCTOCYBaHHS CUHTE30BaHOro inbTpa
npv inbTpauii 3a3HavyeHnx Npouecis NPy MaHeBPYBaHHiI 06'eKTIB.

OTxe, Hexan cnocTepiraeTbCa HaNBINbLL NOWMPEHA MOAENb NpoLecy:

y(t) = S[t, (O] + n(b).

TyT, 3HOBY X Taku S - KOpUCHa CKNagoBa, sika B AaHOMY BUMaAKy OMUCYETLCS

HeoAHOPIgHUM ANdEePEHLIMHUM PIBHAHHAM:
d?S/dt? = 9(t), (19)
O0e 4(t) - ckanapHul binut 2aycig wym.

PiBHAHHS (19) MOXe ByTun yaBneHnM B HopmaribHin chopmi KoLwuu:
dS1/dt = Sa(t), dS2/dt = 9(t). (20)
Hexan Takox curHan Si1 Hece iHdhopMaLito Npo MiHiMHe nepecyBaHHsA o6'ekTa
B3J0BX NEBHOI koopanHaTK, Toai S2 Byae HecTn iHopMaLiito NPo WBKMAKICTbL 06'ekTa
B3AOBX Ti€l )X koopanHaTn. Onuc uboro npouecy dyae Bu3HavyaTUCb BUPA3OM:
y(t) = CS(t) +n(Y), (21)
0e C - 3adaHa modyniauitiHa Mampuus, a Wymu e8axarombcsi BinuMu WUPOKOCMYy208UMU i

He3anexXHUMU 3 KOXXH020 irlbmpoeaHo20 napamempy, rnpudyomy rnoxioHa dS»(t)/dt = a(t)
makox ysesnsie coboro binull 2aycie wym.

Mpun 3pobneHnx NpUnyLLEHHAX PIBHAHHA (21) MOXHa 3anucaTtun y BUrnagi:
s O 98] [n
Y20 10 1 [S,(1)] [n,(b)
Llinkom aHanoriyHo ckansapHoMy BapiaHTy OygemMo matu Bupas, WO Onucye
CTPYKTYypy 6araTtomipHoro ginbtpa KanmaHa:
%é(t) ~BOSO+ POy -COSO|; 50 =0. (23)
CTpykTypa Takoro inbTpa 6yae Bigpi3HATUCH Bif OAHOMIPHOIO BKIMHOYEHHAM Y
3BOPOTHMM 3B'sI30K BoKy moaynsauinHoi maTtpuui C i HaBeaeHa Ha puc. 3.
PosrnaHemo BapiaHT nobygoBu Takoro ©GaratomipHoro cpinbtpa. [Ansa
KOHKPETHOCTI MpunyCcTUMO, LLO MaTpuui, siki BXogsaTb 4o 6nokis (puc.3), a Takox

MaTpuui, SKi BU3HA4alTb OCHOBHI XapakTepuUCTUKN inbTpa, i 30Kpema TOYHICTb,
MatoTb HACTYMHi 3HAYEHHS:

. (22)

(1) =RMHC (HQ (1), (24)
de R(t) - mampuuys Aucnepciti ma koeapiauili eekmopa Moxubok inbmpauii, sKa

obyucnoemscs 8 pe3ynbmami 8UPILUEHHST HESIHIUHO20 Mampu4yHO20 PieHSIHHS Pikkami,
aHanoziyHozo supa3sy (18).

MaTtprnuya Q xapakTepusye crekTpasibHy MOTYXHICTb LWYMIiB BUMIPIHOBaHb.

omxe: w(t)=| "V plzz(t).j.izﬁf(t) o) 1
Pu(t) o3 (1) N(t) [pu(t) o3(t)] N(Y)
BionosigHo 3 dbopmynoto (23) piBHAHHA QinbTpy Kanmana mae surnaa;
dS, (t) A )
ot :‘1 0‘.§1(t)+cf(t) plzz(t).i{y(t)_p ]4'§1(t)}_
dS, (1)) 10 L [S,(t)] |pa(t) o3(t)] N() 5, ()

dt
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[laHe piBHAHHA NPU CTaTUCTUYHIN HE3ANEXHOCTI MOXMOOK BUMIpIOBaAHb MOXHa
YSBUTW Y BUIMNSAI ABOX PiBHAHb NEPLUOro Nopsaaky

dS,(t) & CAQI N
SRR ICR v -5.m} -

& 2
950 _g, 1)+ 2 W [y -3, 0]
dt N(t)
CTpykTypa (hinbTpa, BignosigHa Bupasam (25), HaBegeHa Ha puc. 4.
Ak 6aunmo, BM3HA4YeHa CTPYKTypa CYTTEBO BIiAPI3HAETbCA Bi4 CTPYKTYpM,
HaBedeHol Ha puc. 3. MNepl 3a Bce, cnig BUAINUTM HassBHICTb ABOX ANCKPUMIHATOPIB,
wo obymoBneHe dinbTpauielo ABOX napameTpiB curHany. [lo-gpyre, 3HA4HOM
0COBSIMBICTIO € HAsABHICTb NEpPexpecHOro 3B'dA3Ky MK BUMipOBaNbHUMU KaHanamu,
WO MOXHa MOACHUTU OUdepeHUinHUM  3B'd3KOM  (PiNbTpoBaHUX napameTpis.
HapewTi, BaxnuBol OCOBNUBICTIO OaHOI CTPYKTYpU € HasABHICTb YrpaBiHHSA
napameTpamu nNigcunNeHHs QinbTpa 3aBOsSKM BU3HAYEHHIO B peanbHOMY 4aci
BenuumHKn N Ta npu Harofdi - 2. AAKWO OCTaHHSA BeNMYMHa He Moxe GyTi 3HalaeHol,
TO BOHa BBaXa€eTbCA CTASION BENIMYMHOK, PO3PaxoBaHOK Ha HaWripLwmMm BuNagokK.

0 s
v =@ 1]
k L B(t) |~

Puc. 3. BaratomipHun ¢inbTp Kanmana

s s
y(t) - ) 2 1 1
S > >
-1 21 —
h\ T D
YnpaBniHHA napameTpamu
MACUNEHHA
Y | ¢S, -k
2
dt
-2 o DY o
N D

Puc.4. CtpykTypa aBoMipHoro dinbTpa

BaxxnnBoto [OCTOMHICTIO HaBegeHOro inbTpa € HaABHICTb OLIHKM Opyrol
noxigHoi curHany Sz, TOBTO B AaHin CXeMi MOXHa 3HiMaTu iHhopmauito nNpo apyry
noxiaHy Big4 GYHKUiI ganekocTi. Llen dakT nigkpecnioe NpuHUMNOBY MOXIUBICTb
NOBULLNTU  KiNbKICTb  KOMMOHEHTIB BEKTOpPYy CTaHy o0O0'ekTa, $Ki  OUiHIOTbCS
O[HOYacHO, L0 NOoKpaLlye SKiCTb ynpasniHHS JIA npy Noro MmaHeBpyBaHHi.
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Abstract. This article is aimed at deepening the knowledge of the 8th class physics course
on the comparative resistance of conductors by conducting laboratory classes "Determining
the comparative resistance of a conductor" when studying the topic "Electrical resistance.”
The knowledge and qualifications of students on the use of conductors having less
comparative resistance in laying new industries, as well as electrical networks are
highlighted.

In the 8th class textbook "Physics" on the topic "Electrical Resistance," it is well
shown that the electrical resistance of a conductor is directly proportional to its length
and inversely proportional to the cross-sectional area. It has also been explained that
the electrical resistance depends on another constant value in addition to these two
values and depends on the conductor material by forming an electrical circuit of
conductors of the same length and the same cross-section.

The advantage over a given theme. The term "resistance” is used in two
different meanings:

1. Resistance characterizes one of the electrical properties of a circuit, network,
wire or consumer. In this sense, it can be said that the resistance of the lighting lamp
Is 110 ohms or the resistance of the wire is 1.0 ohms.

2. A resistor is a device designed to be connected to limit or reduce the current
in electrical circuits. An alternating resistor, called a rheostat, is designed to control
the current in the circuit. The concept of resistivity is introduced, according to which
the resistance of the conductor depends on the material of the conductor in addition
to its dimensions.

R~p
I S
R:pg from szI— (12)

The specific resistance is measured in ohms. The resistance of the substances
in which the conductor is made varies.(Table 1)
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Table 1
The resistance of substances
Ne Substances p,1080M.m Ne Substances p,1080M.m
1 Copper 1,7 1 Lead 20,5
2 Aluminum 2.8 2 Chromium 14
3 Tungsten 5.5 3 Nickel 40
4 Iron 9,8 4 Nichrome 110

In this table, the table clearly shows the conductor with the highest and lowest
resistivity, where the resistivity of the metal conductors is different. If the resistivity of
at least three of these metal conductors is calculated in the laboratory or if the cross-
sectional area of the same material is calculated as the relative resistance of the three
conductors, students will be convinced of the difference in the resistivity of the
material. For example, the resistivity of a copper conductor p1=1,7*10% Om*m,
specific resistance of aluminum conductor p>=2,53*10® Om*m. Si1 — the cross-
sectional surface of the copper conductor, S2-the cross-sectional surface of the

aluminum conductor if the resistance R= pé from the formula

*10-8
S P 2530 g g5
S, p  17*10
If we use copper cross-section instead of aluminum conductive electrical
networks, which are pulled in the streets, we can use copper wires, the cross-section
of which is 1,5 marotaba smaller than aluminum. In Radio Engineering, Gold is used
as a conductor, since the specific resistance is the least in the range of metals, in
heating systems, the reason for the benefit of nixrome Wire is the greatest in
comparison resistance.

«Definition of conductor resistivity.» (Laboratory work).

Necessary tools and materials: ammeter, voltmeter, measuring tape, calliper
or micrometre, AC power supply, rheochord, electric switch, three different nichrome
conductors with a different length of 1 meter and cross-sectional area, connecting
wires, rheostat.

The purpose of the work: to give students knowledge and skills that the
resistivity of metal conductors depends on the material of the metal conductor.

Theoretical part. According to the Ohm law for a part of the circuit, the current
is directly proportional to the voltage applied to the part of the conductor and is
inversely proportional to the resistance of the conductor:

| = o (12)
I — current strength,

U - is the voltage across the conductor,
R- is the resistance of the conductor.

Conductor resistance is measured in Ohm. When the voltage is 1 V and the
current in the conductor 1 A, the resistance of this conductor is 1 Ohm. [2].

In metals, electrons are the particles that generate electricity. As the electric
current passes through the metal, electrons that are weakly bound to their atoms -
electrons free of atoms - move. Atoms that have lost one or more electrons - ions -
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remain in the nodes of the crystal lattice. Free electrons involved in the formation of
current hit the nodes of the crystal lattice, reducing their ordered speed. The kinetic
energy of electrons is converted into the internal energy of the conductor. As a result
of such collisions, a force is created that prevents the ordered movement of charged
particles in the conductor. Part of the power of the current source is used to overcome
this power. The physical size that characterizes the property of the conductor that
makes it difficult to conduct electricity is called resistance. Experiments show that the
resistance of the conductor R is directly proportional to its length | and inversely
proportional to the surface of the cross-section S, depending on which material it is
made of [3].
I

R= Pg (13)
p — resistivity of the conductor depends on the conductor material.
p=RZ (14)

For example, copper is widely used as a conductive material because of its low
specific resistance, sufficient mechanical permeability, ease of processing, and
corrosion resistance. Copper can be an inelastic MT grade and a softened MM grade.

Hard copper is used in contact wires, collector plates, etc. Soft copper is widely
used in the manufacture of wires used for the manufacture of coils of electric
machines, electrical equipment and devices [3]. In HBT, as the conductor resistivity
unit, the comparative resistance of conductor 1om is used, the length of which is 1M,
and the cross-sectional surface-1m? is taken as m.

R
| x
®
@
e S—
R,

n
i
E

Figure 1. Electrical circuit diagram

Figure 2. Electrical circuit for resistance determination



Szeptember 18, 2020 ¢ Budapest, Magyarorszag e 113

In HBT, as the conductor resistivity unit, the comparative resistance of
conductor 1om is used, the length of which is 1M, and the cross-sectional surface-
1m2.is taken as m. Taking into account the above and

d 2
S= ”(Ej , we obtain

U ﬁ(dj
_\2) (15).

Il
(5) the formula is a formula for calculating the resistivity of the conductor from
the voltmeter reading to the formula (5), measuring the value of U - voltage, the value
of the strength of | - current from the reading of the ammeter to the formula (5) the
length and diameter of the conductor and determining the resistivity of the substance
studied by us. To obtain the result by performing the experiment, you need to perform
the following works.

p:

The procedure of work execution.

1. Measure the Nihrom length of the conductor using a measuring tape.

2. Measure the diameter of the nichrome wire using a calliper or micrometre.

3. a current source, R - rheochord, A - ammeter, V - voltmeter, K - electric
switch.

4. Connect the switch and measure the current in the circuit and voltage at the
ends of the rheochord.

5. Calculate the reohord resistance using the Ohm law.

6. Calculate the resistivity of the rheochord (nichrome) material by attaching
the results to the last formula.

7. By changing the stress using the rheostat, repeat the experiment three
times and calculate the error.

8. Write the results of the experiment in the table below.

The
number
of the
experim
ent
1
2
3

p p Ap Ap |6
10 10 10 10 _
80OM.mM | 80OMMm | 80OmM.m | BOMM | T p

20X
S

100%

Calculate result on a formula p = p + Ap

Questions and assignments.

1. Tell me about Om law.

2. Explain the conductor resistance.

3. What physical quantities do the resistance of metals depend on?
4. What is meant by comparative resistance?

Conclusion. The laboratory lesson “determination of conductor resistivity” is
carried out after completing the 8th class of the physics course on the topic “electrical
resistance”. Therefore, we recommend the following laboratory work “determining the
resistivity of the pointer” after the topic “electrical resistance”. If in the above sequence
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the subject of “electrical resistance” is taught, then the knowledge and skills of
students will certainly increase. To make sure of this opinion, you can draw a
conclusion from the answers of students to the question of reinforcements after
laboratory studies.
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Abstract. A catalyst with high catalytic activity has been developed for the methane
carbonate conversion reaction. Various factors (ratio CO2:CH4, temperature, initial volume
rate and other factors, the yield of the desired product, process conversion and selectivity,
as well as the effect of various promoters on catalyst activity in the presence of the selected
catalyst in the methane carbonate conversion reaction rate) have been studied. As a result
of the study, the following optimal reaction conditions were selected: CO,:CH4 =1,5, T=820
9C, Vmethane = 1000 h1. Based on the obtained results, a process mechanism is proposed.
The reasons for the inactivation of the methane carbonate conversion reaction catalyst and
its regeneration are discussed.

Introduction. Today, around the world, 25 billion tons of carbon dioxide are
emitted into the atmosphere every year. As a result of such a sharp increase in the
amount of carbon dioxide in the atmosphere, an increase in temperature on Earth is
predicted by 0.35 degrees over the next 15-20 years and by 1.5-2 degrees over 100-
120 years. This creates global environmental and economic problems [1-3].

The most promising way to solve this environmental problem is to synthesize
gas by converting carbon dioxide into methane and producing methanol based on it
[4-6]. The process of converting methane to carbon dioxide and producing "synthesis
gas" has not yet been introduced into the industry due to the lack of a long-term stable
catalyst, but it is important in terms of CO2 losses. Methane carbonate conversion is
also a promising method with the simultaneous use of two different gases (methane
and carbon dioxide), which cause a "greenhouse effect" and are of important
environmental and economic importance. The methane carbonate conversion
reaction is most important among synthesis gas (Hz2 and CO) production reactions.
This process is an important reaction for the production of hydrogen in industry and
is of great importance in the production of high molecular weight hydrocarbons,
methanol, oxygen-containing organic substances and important products of the
chemical industry according to the Fischer-Tropsch method [9-22].

The general equation of the methane carbonate conversion reaction is:

CHa + CO2 «+» 2CO + 2H2, AHqg,= + 247 kJ/mol

Additional reactions that may occur when methane is converted to carbonate:

1. CO2+ Hz2 <+ CO + H20, AHYyg, = -41,1 kd/mol

2. CHs4— C+ 2H2, AH)og, = +74,8 kd/mol

3. COz2+ 4H2 <> CHa + 2H20, AHYs5, = -165,0 kd/mol

4. CHa+ H20 < CO + 3H2, AHogx = +206,0 kJ/mol

5. 2CO «C+ CO2, AH2ogx =-72,5 kJ/mol
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Reaction diagrams show that coke is formed as a by-product of the methane
carbonate conversion reaction. Coke formation causes decontamination of the
catalyst by filling the pores and active sites of the catalyst. In view of the above, the
object of this work is to provide a catalyst with high catalytic activity, characterized by
a decrease in the coking rate for the catalytic carbonation reaction of methane, and
to study the kinetic patterns of the reaction in the presence of this catalyst.

Experimental part. The methane carbonate conversion reaction was carried
out in a flow reactor at normal atmospheric pressure, a space velocity of 1000 h** and
atemperature of 750-1000 °C. The composition of the starting and final materials was
analyzed by gas chromatography. The catalyst volume was 6 ml and the process
duration was 180-240 hours. The amount of methane and carbon dioxide entering
the reactor was monitored by means of a sequentially connected rheometer and gas
clock. The methane carbonate conversion reaction catalyst was prepared as follows:
Before use, expanded clay is divided into fractions of 2-3 mm. For the preparation of
the catalyst used AI(NO3)s -12H20, Ni(NO3z)2 -6H20, ZrO(NOQOs3)2 - 2H20, Co(NO3):
‘6H20. A 30% solution of the above salts was prepared and soaked in expanded clay
for 10 hours. The sample was then heated in an airstream at 300 °C for 1 hour and
then at 700 °C for 4 hours. Qualitative and quantitative analysis of gaseous and liquid
products of the catalytic methane carbonization reaction was carried out by gas
chromatography. All gas chromatography measurements were performed on the
“Gazochrom 3101” and “Light 100 Model 165" chromatographs [8].

Catalytic carbonation of methane gives a mixture of gases consisting of
nitrogen, hydrogen, oxygen, carbon monoxide and methane. Artificial mixtures of
gases were prepared to select optimal separation conditions for this mixture.
Activated carbon and polysorbate were used as sorbents for their separation in a

chromatographic column. The size of the column is X; (from 1 m to 3 m), the flow
rate of the moving phase is X, (from 20 to 50 ml/min), the particle size of the sorbent
is X3 (as influencing factors for choosing optimal separation conditions) 0.150-0.500

mm), the temperature of the column thermostat is X4 (from room temperature to 120

°C), and the size is the degree of separation (RS), which indicates the degree of
mutual separation of the components. Based on the results of the experiment, the
following regression equation was formed, which shows that the degree of separation
(RS) depends on the factors affecting the separation:

RS =a, +a X +a,X, +a;X; +a,x, + X, + a44xj

and the adequacy of the equation was assessed. The optimal values of factors
providing a high degree of separation of the components of the mixture are
implemented by a simplex optimization method based on an adequate regression
equation.

Results and discussion. Studies have shown that the maximum hydrogen
yield is CO2:CH4 =1,45. When the ratio of carbon dioxide to methane exceeds this
value, the hydrogen yield decreases and the amount of carbon dioxide in the reaction
products increases. The amount of carbon monoxide in the reaction products was
1.50. At this time, the yield of carbon dioxide with respect to carbon dioxide is 70%.
The peak conversion of the reagent is achieved when CO2 : CH4 = 1,15. The effect
of temperature on the yield and selectivity of the methane carbonate conversion
reaction products was studied under the conditions of carbon dioxide: methane 1.51.
Because at a ratio of 1.51, coke formation has the lowest value.
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Fig. 1. Synthetic gas components The product selectivity of synthetic gas
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The effect of temperature was examined in the range of 700-900 °C (Figures 1).
When the temperature rises above 700 °C, the hydrogen yield increases. Maximum
working gas yield is observed at temperature 850 °C. After that, gas emissions will
decrease. This can be explained by the thermal dissociation of methane to carbon
and hydrogen as the temperature rises. Hydrogen selectivity increases with thermal
dissociation of methane to methane and decreases with respect to carbon dioxide
due to additional processes. The selectivity of the working gas is close to 100% at
850 °C. When the temperature rises again, the CO selectivity decreases.
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Fig. 2. Temperature dependence of methane and carbon dioxide conversion

Carbon dioxide: The study of the influence of the volume ratios of methane and
temperature made it possible to choose the optimal conditions for the methane
carbonate conversion reaction.

Konversiya, %
100
C0,:CH,=1,51
B \./_ ¢ CH
mCO,
hajmiy tezlik,
80 soat”
700 800 900 1000 1100 1200

Fig. 3. The dependence of methane and carbon dioxide conversion
on the volume flow rate of methane
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A number of studies have been conducted to investigate the effect of methane
space velocity on the yield of methane carbonate conversion reaction products, the
selectivity of their formation and the conversion of reagents. As shown in Figure 2,
the optimum volume flow rate of methane is 950-1000 hours™. Based on the
relationship between the conversion of methane and carbon dioxide and the space
velocity of methane (Figure 3), it can be said that in all cases the conversion of
methane remains unchanged and is 100%. We compared the literature data on the
study of kinetic patterns of carbonate conversion of methane with the results of
experiments and concluded that they have common patterns. As the partial pressures
of methane and carbon dioxide in the feed increase, the yield of synthesis gas
increases. Based on this conclusion, it can be assumed that the formation of
synthesis gas occurs according to a single mechanism, despite the differences in the
composition of the catalysts used.

Conclusion.

1) A catalyst with high catalytic activity was created for the reaction of carbonate
conversion of methane. In the presence of the selected catalyst, the effect of
various factors on the reaction rate, product yield and selectivity was studied.

2) Based on the study of the influence of various factors on the reaction rate, product
yield, selectivity, kinetic regularities of the process were determined.

3) Based on the results obtained, a process mechanism was proposed. The reasons
for the inactivation of the methane carbonate conversion reaction catalyst and its
regeneration were discussed.
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Abstract. For the catalytic hydrochlorination of acetylene in the vapour phase based on local
raw materials for the Zola-gel technology, we selected an active and high-performance
catalyst (ZnCl)*(FeCls)y*(CuCly), and also under the influence of various factors (partial
pressure, temperature, the ratio of reagent properties, contact time, catalyst concentration)
the yield and reaction rate were studied with the participation of the selected catalyst. Based
on the results obtained, a kinetic equation was proposed that satisfies the reaction, its
adequacy is estimated, and a scheme of the reaction mechanism and the basis on the kinetic
model are proposed. Because of studying the influence of the mass transfer coefficient on
the process productivity and the influence of other factors, the technological parameters of
the catalytic flocculants of vinyl chloride and the chloroprene extraction reactor of acetylene
were calculated and the main indicators of the compatibility of technological capabilities of
environmental and economic factors were substantiated. The successful development of the
production of VC from ethylene was associated with the search for a cheaper hydrocarbon
feed than acetylene. Analysis of the structure of the cost price of VC obtained by various
methods shows that the acetylene method gives the highest cost, with acetylene accounting
for about 90%. However, the world hydrocarbon price environment is constantly changing. In
the future, it is possible to increase prices for oil and gas raw materials, the convergence of
prices for acetylene and ethylene, and the latter may lose its main advantage in this regard.

Introduction. It is shown for example; that the cost of VC is approximately the
same if the cost of acetylene is higher than ethylene, even by 40%. A known method
of producing VC by gas-phase hydrochlorination of acetylene at 80-200 °C in the
presence of a fluidized catalyst bed - mercuric chloride on activated carbon and
isolation of the target product by distillation. This method is characterized by
insufficiently high productivity of the used catalyst. Vinyl chloride (VC) and
chloroprene are a valuable monomer for the production of polyvinyl chloride - artificial
rubber and others. Polyvinyl chloride (PVC) is one of the most versatile
thermoplastics with a wider range of applications than all other plastics. Not
surprisingly, it is used everywhere and has a positive attitude towards it. Indeed, PVC
is a universal, stable, hygienic, safe and cost-effective material that has significant
advantages over other materials. Over 90% of vinyl chloride is consumed in the
production of polyvinyl chloride. PVC is used for moulding and moulding of hard
products - window and doorframes, water pipes, technical and construction products.
From plasticized PVC (flexible PVC) linoleum is made, insulation for wires. Apply PVC
for the manufacture of artificial leather, shoes, chemical dishes [1]. Vinyl chloride is
currently mainly produced in several ways [2].
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Methods for producing vinyl chloride. Synthesis of VC by alkaline
dehydrochlorination of one, 2-dichloroethane. In industry, two methods for
dehydrochlorination with alkali are used to obtain VC from DCE: in the liquid phase:
CH2Cl - CH2Cl + NaOH — CH2 = CHCI + NaCl + H20; in the gas phase: CH2ClI -
CH2Cl — CH2 = CHCI + HCI.

Liquid phase dehydrochlorination is carried out in vertical batch or continuous
cylindrical reactors equipped with a jacket and a propeller stirrer. Methyl or ethyl
alcohol and 42% alkali are charged to the reactor, and then DCE is gradually added.

Due to the presence of alcohol, which dissolves both DCE and alkali, the
process takes place in a homogeneous liquid medium. Temperature 85-90 °C at a
pressure of 2 atmospheres. The duration of the process is 5-6 hours. The
disadvantage of this method is the frequency. The consumption of alkali and alcohol
is also great. For 1 kg of VC, 0.82 tons of solid alkali and 0.12 kg of alcohol (100%)
are needed. Therefore, a continuous process of alkaline dehydrogenation of DCE has
been developed - by mixing DCE with 6% sodium hydroxide solution, at T = 140 °C
and a pressure of 10-12 atmospheres. Contact duration 2-3 minutes. The yield of BX
is 90-92% [3, 4].

Getting VC through the stage of formation of DCE. The synthesis of
chemical compounds of their ethylene and chlorine is carried out in two stages:
chlorination of ethylene; the removal of hydrogen chloride. Ethylene chlorination is
usually carried out in the liquid phase. As a feedstock, both concentrated ethylene
and ethylene diluted with inert gases are used [5]. The reaction proceeds according
to the scheme: CH2 = CHz + Cl2 — CH2ClI - CH2CI.

The reaction is carried out in a DCE solution at a temperature of 25-50 °C and
a pressure of 1 to 20 atmospheres in the presence of chlorides. The yield of DCE
reaches 95% with an ethylene conversion of 98%.

The removal of hydrogen chloride can be carried out in various ways. In one
method, dichloroethane is treated with alcohol alkali or an aqueous alkali solution:

CH2Cl - CH2Cl — CHz = CH2Cl + HCI

However, due to the consumption of large quantities of auxiliary substances,
this method is very disadvantageous and is currently rarely used in the industry.
Thermal decomposition of dichloromethane is widely used in industry:

CH2ClI - CH2Cl — CH2 = CHCI + HCI

Pyrolysis is carried out at a temperature of about 500 ° C above pumice or
kaolin. The reactor consists of two pipes inserted into each other (with a diameter of
100 and 70 mm). The VC vyield is up to 95%, and the degree of DCE conversion is
maintained at a level not exceeding 50%. Specific capital costs for the production of
VC by this method are relatively small. The advantage of the method is the availability
and low cost of raw materials [6, 7]. The main disadvantage of this method is the
need for the disposal of large quantities of hydrogen chloride [3, 8, 9].

The combined process of obtaining VC from a concentrated mixture of
acetylene and ethylene. The process consists in obtaining one, 2-dichloroethane
from ethylene, followed by its thermal dehydrochlorination at 400-450 °C in VC;
Hydrogen chloride released in this process is sent to acetylene hydrochlorination.
The process is described in the following diagram:

CH = CH + HCI — CH2 = CHCI
CH2 = CH2 + Cl2 — CICH2 - CH2CI
CICH: - CH2Cl — CH2 = CHCI + HCI

The combined method for producing VC turned out to be 30 and 14% more

economical than alkaline dehydrochlorination of 1, 2-dichloroethane and acetylene
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hydrochlorination, respectively since 50% of acetylene is replaced with less
expensive ethylene; At the same time, hydrogen chloride is skillfully used.

The mixture is sent for hydrochlorination, which is carried out at 180 °C; the
degree of acetylene conversion is close to 100%. After extraction of the BX from the
gas, the gas enters into the chlorination of the ethylene contained in it. The ratio
between chlorine and ethylene provides a 2-3% excess of ethylene versus
stoichiometric; the one, 2-dichloroethane formed after cooling and purification is
transferred to dehydrochlorination, the degree of conversion of 1, 2-dichloroethane
per passage is about 70%. This method is economically disadvantageous, as half of
the ethylene is replaced by acetylene that is more expensive [10, 11].

Obtaining VC by catalytic chlorination of ethane. The Lummus Co
announced the technology it developed for producing VC in a single reactor, which
simultaneously carries out the stages of chlorination, oxidative chlorination and
dehydrochlorination (the so-called “transact process”).

The yield of vinyl chloride is 98% for chlorine and 80% for ethane. Thanks to the
use of cheaper ethane, the cost of VC is reduced by 25%. The method is applicable
to other combined processes. In addition to the above, there are two more ways of
synthesizing VC: oxidative chlorination of ethylene with ammonium chloride and
oxidation of ethyl over chromium oxide precipitated on alumina [12].

Chlorine-balanced process for producing VC from ethylene. This process
Is a combination of three reactions: direct additive chlorination of ethylene in one, 2-
dichloroethane, thermal dehydrochlorination of one, 2-dichloroethane in VC and
oxidative chlorination of ethylene in VC using hydrogen chloride formed during
dehydrochlorination:

2H2C = CH2 — 2 CICH:z - CH2ClI
CICH2 - CH2Cl — CH2 = CHCI + HCI
CH2 = CHz + 2HCI + 0,502 — CH2 = CHCI + H20
3CH2 = CH2 + 2Cl2 + 0,502 — 3CH2 = CHCI + H20

As a result, VC is obtained from ethylene, chlorine, and oxygen, chlorine is
completely consumed, and hydrogen chloride is not formed. The ox chlorination step
is carried out in a fluidized bed reactor at a pressure of 0.3-0.5 MPa at 210-250 °C.
Ethylene, recycle gas and hydrogen chloride are mixed in a mixer, to which technical
oxygen is added. The pyrolysis of DCE in VC and HCl is carried out in a tube furnace
under a pressure of 1.5-2.0 MPa and 500 °C. The resulting vinyl chloride contains
99.9% of the basic substance and is quite suitable for subsequent polymerization.
Currently, this method is one of the most economical to obtain VC [4, 13].

Getting VC from acetylene. The liquid-phase method for producing VC from
acetylene and hydrogen chloride consists of passing the latter through a catalyst. The
process is carried out at a temperature of 50-95 °C in the bubble-type reactors. The
concentration of HCI in water should be at least 5%. Acetylene conversion per
passage is 40-50% on copper catalysts and 75-90% on mercury. Of great interest is
conducting studies on the hydrochlorination of acetylene in the liquid phase in the
presence of a homogeneous or suspension sublimate catalyst. The main difficulty in
the implementation of the process is the choice of structural materials for a strapped
reactor; for pumps, valves, etc.

The main advantage of the liquid-phase process [14, 15] is the relative ease of
solving the problem of heat removal, and, consequently, the enlargement of the
reaction apparatus. The disadvantages of the process include the lower conversion
of acetylene and the selectivity of the process, as well as the greater complexity of
the hardware design of the reaction unit and the technological scheme [16, 17].
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To eliminate this drawback, it is proposed that the catalyst used in the process
be further promoted with lanthanum chloride. The performance of the catalyst is
increased by 15-20%. The content of active substance (a mixture of mercuric chloride
and lanthanum chloride or their compounds) in the catalyst is 12.9 wt. percentage.
The temperature of the process is 220 °C. Thus, the obtained data can be the basis
for the development of a fundamentally new technological scheme for the production
of VC from acetylene [18].

Hydrochlorination of acetylene in the gas phase. The successful
development and implementation of this process in the industry were facilitated by
the simplicity of technological design and high rates. The process is carried out in a
stationary catalyst bed. The reactor is a shell-and-tube apparatus, in which the
refrigerant circulates in the annular space, the catalyst is loaded into the tube space
[19, 20, 21]. The temperature of the process is 120-220 °C. The catalyst is mercury
dichloride (mercuric chloride) deposited on activated carbon. The sublimate catalyst
(average mercuric chloride content 10-12%) is characterized by high activity and
selectivity, the degree of acetylene conversion is about 99%, and the selectivity
according to VC is 98-99%. As a rule, hydrochlorination is carried out in a mode with
5-10% excess hydrogen chloride. The unit capacity of the reactor is 2-10 thousand
tons per year [22]. Due to the rapid development of the production of VC based on
ethylene according to a balanced scheme, the process of hydrochlorination of
acetylene has now lost the position of the leading industrial method and exists only
as a chemical stage of combined schemes.

First subjected to hydrochlorination without separation, and then ethylene is
chlorinated to dichloroethane, after dehydrochlorination of which the resulting VC is
returned to hydro chlorination. The successful development of the production of VC
from ethylene was associated with the search for a cheaper hydrocarbon feed than
acetylene. Analysis of the structure of the cost price of VC obtained by various
methods shows that the acetylene method gives the highest cost, with acetylene
accounting for about 90%. However, the world prices for hydrocarbons are constantly
changing. In the future, it is possible to increase prices for oil and gas raw materials,
the convergence of prices for acetylene and ethylene, and the latter may lose its main
advantage in this regard. It is shown for example; that the cost of VC is approximately
the same if the cost of acetylene is higher than ethylene, even by 40%.

All of the above convincingly shows that the problem of creating a new
production of VC from acetylene at the modern technical and economic level, as well
as the improvement and intensification of existing ones, is relevant [23]. The
production of VC from acetylene in our country has a low technological level. One of
the most mastered methods is the combined method described above. The Japanese
company «Kureha» developed this technology [24, 25, 26, 27].

VC at the stage of hydrochlorination of acetylene is formed by the interaction of
acetylene contained in the cracking gas of naphtha and hydrogen chloride, obtained
at the cracking stage of DCE in the presence of a catalyst - mercuric chloride
supported on activated carbon, by the reaction:

CH = CH + HCI — CH2 = CHCI + 25.5 kcal / g'-mol

Further development of the industrial method of producing VC from acetylene
can go along the path of creating aggregates of large unit capacity (60-120 thousand
tons per year). However, the increase in the productivity of acetylene
hydrochlorination reactors in a stationary catalyst bed is limited primarily by the heat
removal rate. A study of the kinetics of this reaction showed that under industrial
conditions, the specific activity of the catalyst is 10-15% of the kinetically possible.[28]
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An increase in the load on the catalyst without effective heat removal leads to
overheating of the catalyst, sublimation of mercury chloride and its entrainment and,
ultimately, a significant reduction in the life of the catalyst. Therefore, the
implementation of the acetylene hydrochlorination reaction in a stationary unit of high
unit power will require significant complication of the hardware design of the reactor
unit. Therefore, further improvement of the catalyst is necessary [28, 29].

For effective heat removal, dilution of the catalyst with inert materials is also
used, and dilution is carried out only in the first catalyst layer. This reduces local
overheating and prevents rapid degassing of the catalyst [30].

A.L. Macho and B.K. Turin dealt with the issue of increasing catalyst
productivity. The process of obtaining VC from acetylene is carried out on a catalyst,
which is a mechanical mixture of activated carbon without any impregnation and coal
impregnated with a 10% mercuric chloride solution, in a ratio of 1: 3. It is proposed to
conduct the process first on a mixture of activated carbon without impregnation and
coal, impregnated with a 10% solution of mercuric chloride, and then on the catalyst,
consisting of coal, impregnated with a 10% solution of mercuric chloride and 8%
solution of ammonium vanadium. The reaction gas mixture is fed from the bottom up.
A moving layer of heat carrier (water) of isothermal cooling removes heat from the
reaction zones. The performance of the method increases by 1.5 times [31].

The traditional method of manufacturing the catalyst is to impregnate the carrier
with an aqueous solution of mercuric chloride followed by drying. The method of
manufacturing such a catalyst developed at TU NPO Sintez (Moscow) consists in the
fact that mercuric chloride is applied to the carrier by sublimation of dry salt, followed
by absorption on the surface of activated carbon. This method is called STO - dry
heat treatment. According to the developers, the SRT method makes it possible to
obtain a better catalyst, since the mercuric chloride is deposited in fact with a
monomolecular layer, that is, the probability of cluster formation is reduced. Such a
catalyst is characterized by a longer service life and, possibly, increased activity.
According to the staff of NPO Sintez, the application of the STO method can extend
the life of the catalyst by 1.5-2 times. Also, the stage of preparation of an aqueous
solution of mercuric chloride and, as a consequence, the removal of mercury-
containing wastewater is excluded [32, 33].

Thus, all of the above makes this method quite promising in technical and
economic terms, which explains the continuation of work to improve it. Currently, the
annual global productivity of vinyl chloride is 42 million tons of which 98% is spent on
polyvinyl chloride. The largest vinyl chloride companies are Oxy-Vinyl, Dow
Chemical, Mitsubishi Chemical, Georgia Gult, which produce vinyl chloride by
catalytic hydrochlorination of acetylene. The disadvantages of their methods are: they
use a toxic substance (HgCl2), unstable catalysts, a low degree of catalyst activity
(0.5-1 year), and also due to the volatility of mercuric chloride, the low-temperature
process (150-180 °C) is another disadvantage of this method lies in the fact that the
catalyst carrier is activated carbon, which corresponds to its low mechanical strength
[33-42].

The most convenient way to obtain vinyl chloride in the Republic of Uzbekistan
Is the preparation of a cheap, active, selective and high-performance catalyst based
on domestic raw materials for the catalytic hydrochlorination of acetylene.

In general, the reaction of catalytic hydrochlorination of acetylene is as follows:

HC=CH + HCI — CH2 = CHCI, AH =-112.4 kJ / mol.

The process of acetylene hydrochlorination is in addition to reversible. At low

temperatures, the equilibrium mixes to the right, at 200 °C Kp = 8:104, and at 300 °C
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Kp = 7-102. Therefore, when acetylene reacts with hydrogen chloride, vinyl chloride
is formed from the beginning, and then 1.1-dichloroethane:

CH=CH —"“» CHz = CHCI —*“» CH3z - CHCl2

Therefore, to obtain vinyl chloride by the first reaction, the HgCI2 and CuCl salts
that accelerate the indicated reaction are a selective catalyst. When acetylene is
hydrochlorination, the following adverse reactions are possible:

CH2 = CHCI + HCl — CHs — CHCl2
2CH=CH —->CH2=CH-C=CH
CH2=CH-C=CH + HCI - CH2=CHCI-CH = CH2

Conclusion. Therefore, the hydrochlorination of acetylene and its homologues
is carried out in the presence of selective catalysts that accelerate only the first stage
of addiction. For this purpose, salts of divalent mercury and monovalent copper are
effective. Of divalent mercury salts, mercuric chloride HgClz is used. In addition to the
main reaction, it greatly accelerates the hydration of acetylene with the formation of
acetaldehyde. For this reason, and because of the deactivation of mercuric chloride
in hydrochloric acid solutions, it is used in the gas-phase process at 150 - 200 °C,
using possibly drier reagents. In this case, acetaldehyde (due to a small admixture of
moisture) and 1.1-dichloroethane are incidentally formed, but the yield of the latter
does not exceed 1%. Vinyl chloride is currently mainly prepared in two ways: by
hydrochlorination of acetylene with hydrogen chloride at 190-220 °C in the presence
of a mercuric chloride supported on activated carbon and by dehydrochlorination of
1,2-dichloroethane. Chloroprene is mainly obtained by hydrochlorination of
vinylacetylene in the presence of mercury and copper (at 50-60 °C in the presence of
copper chloride) catalysts. The joint catalytic synthesis of vinyl chloride and
chloroprene by hydrochlorination of acetylene is an urgent task of synthetic organic
chemistry. In order to simultaneously produce vinyl chloride and chloroprene, we
studied the gas-phase coupled.
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Abstract. The article studies the factors affecting the rate of methane dimethylation reaction
with catalytic oxidation, the kinetic laws of the reaction in a flow differential quartz reactor (P
=0.1MPa, Ve =0.5ml +2ml, CHs . O2 = 2 + 4, contact time 0.71-0.09 sec) in the temperature
range 750-850 °C. Based on the study of such factors as the effect of temperature on
methane conversion and product selectivity, the effect of oxygen and hydrogen additives on
methane conversion and product selectivity, the effect of temperature on ethane selectivity,
CH4:0,=3:1 on acetylene selectivity for various concentrations of methane in the mixture, a
mechanism for the formation of ethane, ethylene, acetylene, and carbon dioxide reactions
was proposed and a kinetic model was created.

Introduction. Currently, the demand for petroleum products around the world
is growing. Vinyl chloride, polyethylene, ethylene oxide, vinyl acetate, lavsan and
others are in great demand. The main feedstock for all of the above substances is
ethylene. Currently, ethylene is mainly thermally decomposed into gasoline. The


https://doi.org/10.36074/18.09.2020.v1.41
https://orcid.org/0000-0001-5838-3743

128 e Korszerli miiszerek és algoritmusa tapasztalati és elméleti tudomanyos kutatasi ¢ Hang 1

dynamic growth of demand for motor fuel stimulates the search for another innovative
way to obtain the main product of organic synthesis. One such innovative method is
catalytic dimerization of methane to ethylene [1-6]. At present, ethylene production
from methane is not allowed. The main reason for this is that the equipment of the
devices for conducting the process has not been implemented and the optimal mode
has not been chosen. To determine the optimal mode and equipment of the devices,
it is necessary to study the kinetic patterns of the reaction. Several papers on catalytic
oxidative changes of methane [7-11] have been published, proposing various
absorbent catalysts for the production of ethylene and ethane from methane. The
peculiarity of the redox-condensation reaction of methane is that in all known
catalysts the reaction takes place at a high temperature, and the process is highly
exothermic.

In addition, the mixture CH4 + O2 has a strong explosive property. The activity
and selectivity of the catalysts is low. Besides, in all studied literatures Kinetics of
reaction of dimerization of methane in Bi203-:9% K2COs/Al203; 34% PbO/Al203; 4%
Na2Mo04*10%Mn-0O/SiO2 of % it wasn't completely investigated without processes
with participation of Mn-O/SiO2 catalysts. In reactions involving these catalysts,
formal equations for kinetic expression of the process are also used. In all studies
ethylene [12-19] was obtained as the end product. Prospects for the practical
application of the methane catalytic dimerization process. The C2 hydrocarbon flour
reaction mixture is highly dependent on the oxygen content of CHs +.

To obtain high productivity C2 hydrocarbons, an insoluble reaction mixture must
be used. Itis desirable that CH4/O2=4-5 be in a volume ratio. The following difficulties
exist in the practical application of the catalytic methane dimerization reaction: 1) the
reaction produces ethane, ethylene and a small amount of propane and propylene
with high reactivity to methane. The resulting products are completely oxidized to CO2
in the presence of a catalyst. 2) reaction products react easily with oxygen than with
methane in the gas phase. Therefore, a portion of the oxygen is required or the
reaction products are rapidly removed from the reaction zone. 3) the catalytic
dimerization of methane produces a large amount of heat, which requires the efficient
use of heat [21-27].

Experimental part. The reactor is a quartz tube, length 650 mm, inner diameter
8 mm. To reduce the size of the catalyst by 0.25-0.5 mm, quartz glasses are laid on
the bottom and on top of the catalyst. Catalytic activity of the catalyst was studied in
a flow differential quartz reactor (P = 0,1 Mla, Vkat = 0,5 Mn +2 mn, CH4: O2=2 + 4,
contact time 0.1-0.09 sec) with a temperature range of 750-850 °C [23, 21-26].

The temperature ranged from 700 to 850 °C. Under the specified conditions, the
conversion of methane ranges from 1 to 35%, the conversion of oxygen from 4 to
98%. Selectivity to reaction products ranges from 30 to 70%. Methane and pure
oxygen at 99.9% purity were used for the reaction. The gases were mixed before
entering the reactor. To study the kinetic patterns of the methane oxidation reaction,
a laboratory device with a flow differential reactor was created. The gas products of
the reaction were analysed by chromatography on the Gazochrom 3101
chromatograph with a thermochemical detector, to which an additional thermostat is
connected, under optimal conditions: column thermostat temperature-100 °C, carrier gas
(air) flow rate -35 ml/min, Column length filled with activated carbon - 1m, inner diameter
- 3mm. quantitative analysis was performed by absolute graduation [20, 21-24].

Results and discussion of the experiment. The effect of some parameters
on the reaction rate of catalytic methane dimerization was studied. The results are
shown in Figure 1.
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Fig.1. Effect of temperature on methane conversion and product selectivity

Figure 1 shows the temperature relationships between methane (X) conversion
and the selectivity of reaction product formation. As shown in Figure 2, methane
conversion begins at 600 °C. The first product of the methane oxidative dimerization
reaction is ethane and a small amount of ethylene. With a further increase in
temperature, the selectivity of the formation of ethane and ethylene increases, and
the selectivity of ethane reaches a maximum at 800 °C. The selectivity of ethane at
800 °C is about 2 times higher than the selectivity of ethylene. However, at 820-8300
0C, the selectivity for all products drops sharply. When the temperature exceeds 800
C, peaks (bulges) characteristic of acetylene appears on the chromatograms. When
the temperature exceeds 850 °C, its selectivity increases dramatically.
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Fig. 2. Effect of oxygen and hydrogen additives on methane conversion and
acetylene selectivity

Also, the selectivity of the formation of ethane and ethylene reaches a second
maximum at 900 °C. Figure 2 below shows the effect of oxygen and hydrogen
additives on methane conversion and acetylene selectivity.

With oxidative dimerization, the conversion of methane to the reaction mixture
of the desired composition begins at 600 °C and increases with increasing
temperature. Methane conversion increases with increasing oxygen concentration in
the initial reaction mixture.
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Fig.3. Temperature dependence of selectivity by ethane

The conversion of methane is substantially unchanged with the addition of
hydrogen to the initial reaction mixture. The formation of ethane, the first reaction
product at this time, is independent of the reaction conditions. When the reaction is
carried out in the absence of oxygen (line 3), ethane begins to form at 680-700 °C.
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Fig.4. Effect of temperature on acetylene selectivity for different
concentrations of methane in the mixture CH4: 02 = 3:1

In the presence of oxygen (CHa4: O2= 3:1 Ba CH4:02 = 2:1; lines 4 and 5) it is
formed by 650 °C. When CHa4:H2= 1:1 Ba CH4:H2= 1:2 are taken in proportions (rows
2 and 1), the formation of 700 °C begins. Under these conditions, the selectivity to
ethane is maximum at 750 °C.

As can be seen from the figure, when choosing the effect of temperature on
acetylene selectivity for 15%, 30. 45. 60% methane concentrations in the mixture
CH4:02=3:1 acetylene selectivity increases with decreasing methane concentration
in the mixture.
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