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About the journal

The International Scientific Periodical Journal "Modern Technology and Innovative Technologies" has been published since 2017
and has gained considerable recognition among domestic and foreign researchers and scholars.

Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:

e Broadcasting young researchers and scholars outcomes to wide scientific audience

e Fostering knowledge exchange in scientific community

e Promotion of the unification in scientific approach

e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best examples of
scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in the journal
reflect current problems and affect the interests of the entire public.
Each article in the journal includes general information in English. The journal is registered in INDEXCOPERNICUS.
Sections of the Journal:

Library of Congress Classification Outline Sections
Subclass TJ/ TJ1-1570 Mechanical engineering and machinery
Subclass TK / TK1-9971 Electrical engineering.
Subclass TA /TA165 Engineering instruments, meters, etc. Industrial instrumentation
Subclass TK /TK5101-6720 Telecommunication
Subclass TK / TK1-9971 Electrical engineering. Electronics. Nuclear engineering
Subclass TN/ TN1-997 Mining engineering. Metallurgy
Subclass TS/ TS1950-1982, TS2120-2159 Animal products., Cereals and grain. Milling industry
Subclass TS/ TS1300-1865 Textile industries
Subclass TK / TK7800-8360 Electronics
Subclass T/ T55.4-60.8 Industrial engineering. Management engineering
Subclass T/ T351-385 Mechanical drawing. Engineering graphics
Subclass TA /TA1001-1280, Subclass TL / Transportation engineering, Motor vehicles. Cycles, Highway engineering. Roads
TL1-484, Subclass TE / TE1-450, Subclass TF / TF1-1620 and pavements, Railroad engineering and operation
Subclass TH / THI-9745 Building construction
Subclass T/ T55-55.3 Industrial safety. Industrial accident prevention

Innovative economics and management, Innovations in pedagogy, Innovative

Additional sections approaches in jurisprudence, Innovative philosophical views
Requirements for articles

Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.

Regulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of violation of the
ethics of the publication of scientific research. As the most notable and egregious, one can single out plagiarism, the posting of
previously published materials, the misappropriation of the results of foreign scientific research, and falsification of data. We oppose
such practices.
The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also serve as a
barrier to the development of scientific knowledge. Therefore, we believe that the fight against these phenomena should become the
goal and the result of joint efforts of our authors, editors, reviewers, readers and the entire academic community. We encourage all
stakeholders to cooperate and participate in the exchange of information in order to combat the violation of the ethics of publication
of scientific research.
For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise to take
appropriate measures, as well as pay close attention to any information provided to us, which will indicate unethical behavior of one
or another author.
Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander, violates the law or
copyright rules, the editorial board considers itself obliged to remove it from the web resource and from the citation bases. Such
extreme measures can be applied only with maximum openness and publicity.
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UDC 664.045-5
THE METHODS TO OBTAIN THE POWDERS FROM WILD BERRIES BY
LOW TEMPERATURES
OTPUMAHHSA CYXHUX ITOPOUIKIB I3 JUKOPOCJIUX AT'T]

HU3bKOTEMIIEPATYPHUM CIIOCOBOM
Simakhina G.O. / Cimaxina I'.O.
d. t s., prof. /0. m. H., npogh.
ORCID 0000-0002-0139-7308
National University of Food Technologies, Kyiv, Volodymyrska, 68, 01601
Hayionanvnuii ynisepcumem xapuoeux mexnonoeiu, Kuie, Bonooumupcoka, 68, 01601

Abstract. The low-temperature (cryogenous) technology of processing the plant raw materials
into biologically active food additives with increased content of vitamins, mineral elements and
other precious components important for human organism functioning was designed by the
scientists of NUFT, and thereto presented in this article. The technology consisted of two stages —
freezing the raw material by liquid nitrogen (first stage) and crystalline water sublimation up to the
final humidity of 8...12% (second stage). Thence, the main objectives of this work are to prove the
technology of obtaining the dry powders from chokeberries and blackberries.

The analysis of the powders showed that they were outstanding due to their high quality,
positive influence on human organism’s organs and functions, the ability to avoid accumulating
radionuclides and other toxic substances and, otherwise, to remove those present in the organism.
Sublimed products made possible to widen the range of healthy food products, and, consequently,
had got the real perspective to be realized on domestic and foreign markets. This could be achieved
just thanks to the composition of several indices, including high quality, absolute safety, and
moderate prices, in a product. Henceforth, sublimed products were determined as extremely
prospective for nutrition of special population categories (such as astronauts, geologists, tourists,
eic.).

! Keywords: cryogenous technology, biological activity, freezing, cooling agents, powders,
radionuclides, quality, safety.

Introduction. During the last decade, health of Ukrainian population had
bitterly worsened by a number of indices. The birth rate had got lower (7.8 percent
per 1,000 people), otherwise the death rate had increased (14.8 percent). It has
resulted in the negative natural increase of population (—7.0 percent).

One of the main causes of these conditions is the sharp decay of ecological
environment after Chernobyl disaster. More than 90 percent of Ukrainian territory
were polluted by radionuclides, thence about 2 millions of people have been living in
the area of radiological control by now. The small doses of ionizing radiation have
critically affected the inhabitants of a large area of Ukraine [4].

The most realistic, safe and reliable way to maintain good health, keep it on the
proper level and provide the social and intellectual activity in such complicated
conditions 1is consumption of the new-generation foodstuffs with natural
radioprotectors and biocomponents. It would help increase the immunity level of
human organism and its adaptive possibilities. That is why the work aimed at
production of such foodstuffs from the local cheap plant raw material is extremely
relevant, socially necessary and economically expedient.

The scientific novelty of this article is based on the usage of temperatures below
zero (by Celsius) to dehydrate the plant raw material. Now the mentioned technology
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is the only one that makes possible to keep integrate the natural biologically active
complex of all of the necessary substances undamaged. Cryogenous technologies
were widespread in the developed countries of the world such as the USA, England,
Japan, and France. Generally, there was established the principally new way to
preserve the agricultural raw material, which, according to the scientists, would soon
replace the traditional ways (like sterilization, high-temperature drying etc.). Talking
about Ukraine, the usage of cryogenous technologies in food industry has just begun
developing. That is why each way of work in this trend fills the knowledge sum about
the special features of freezing and sublimation of plant materials.

The purpose of the article. The main objectives of this work are to prove the
technology of obtaining the dry powders from chokeberries and blackberries. The
main tasks of researches in the present article were defined as confirming the
expedience of low temperatures’ usage to preserve the plant raw materials (based on
the wide range of fruit and berry raw); studying the specificities of phase transitions
“water — ice” and “ice — water” in freezing the biological objects; elucidating the
mechanism of water crystallization during freezing the chokeberries and blackberries;
establishing the optimal technological parameters of raw’s sublimation dehydration.

Materials and methods. Berries (chokeberries and blackberries) grown in
Ukraine. Selection of those raw materials was based, first, on their physical and
biological value. Kinetics of the processes that take place in thawing the biological
objects was investigated by the method of differential scanning microcalorimetry [5].
All the experiments planned within the framework of our researches were
accomplished in threefold sequence. The experimental results were subsequently
processed by ‘least squares’ statistic method [3]. Experimental results were calculated
by the methods of statistic modeling based on Microsoft Excel 2003 and MathCad 13
problem-oriented software.

Results and discussion. There was well-known that transformation of water
into solid phase, accompanied by temperature decrease in the entire system and ice-
making warm excretion, was the main physical process characterizing the freezing of
any plant raw materials. So, from this viewpoint, the selected research objects
allowed the authors of this article setting up the temperature intervals for water
crystallization and ice melting in the wide range of indices of materials’ initial
humidity (from 90 to 20 percent). That was why the obtained data got universal.

The obtained data are presented in tables 1 and 2. According to the table figures,
crystallization of free water during researched samples’ freezing began at the
significant overcooling, and its initial temperature got lower along with samples’
initial humidity decrease.

The comparative analysis of the tables showed that the adaptability to
overcooling depended on the kind of a material, the grade of its maturity, its chemical
composition, and initial humidity. High-molecular compositions and hydrophilic
colloids, which are inclined to swelling and water constraining, play the significant
role in this process.

There 1s well-known that the presence of stable embryos is necessary for
development of crystallization process in the solution. Embryos got created in the
certain grade of overcooling in the system; as in our experiments, this grade varied
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from -7 °C to —32 °C (particularly, for black currant this index was —14 °C). The
subsequent growing of ice crystals depended not on temperature, but on time; ice
“grew” in the entire volume of liquid.

Table 1
Experimental data of crystallization / melting of chokeberry water
Relative | Freezing | Non-freezing Starting Starting Maximal
humidity| water | (constrained) |crystallization melting melting
water temperature, |temperature, °C| temperature,
(percent to °C °C
the main mass
of water)
80.77 76.74 23.26 -23.0 -6.5 -2.5
80.28 80.28 74.05 -23.0 -11.5 -2.0
77.32 70.67 29.33 -26.5 -13.5 -3.5
76.79 65.22 34.78 -24.5 -12.5 -6.5
68.82 62.12 37.88 -26.5 -9.5 -4.5
62.28 54.23 44.60 -26.5 -11.5 -7.5
58.07 46.17 53.83 -26.5 -8.5 -9.5
57.09 40.99 59.01 -26.5 -11.5 -9.5
Source: [5]
Table 2
Experimental data of crystallization / melting of blackberry water
Relative | Freezing | Non-freezing Starting Starting Maximal
humidity| water | (constrained) |crystallization melting melting
water temperature, | temperature, | temperature,
(percent to the °C °C °C
main mass of
water)
84.45 71.15 28.85 -14.0 -21.5 -2.0
84.03 61.09 3891 -14.5 -20.0 -2.0
83.64 75.90 24.10 -16.0 -26.0 -2.0
62.37 82.96 17.04 - -22.0 +2.0
78.61 70.28 29.72 -16.0 -29.0 -3.0
77.42 77.17 22.83 -13.0 -21.0 +1.0
71.93 71.56 28.44 -16.0 -31.0 -3.0
67.83 52.23 47.77 -21.5 -29.0 -6.0
Source: [5]

In thawing the samples with velocity of 4 °C per minute, starting melting
temperature of crystallized water got also decreased. The consequence in temperature
changes got observed in the moment of endothermic peak. The absence of first-grade
phase transition on the thermograms of samples with low initial humidity was
evidence that all water contained by the researched object was constrained.
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Subliming dehydration of fruit and vegetable raw materials can be presented as
the sequence of complicated one-direction processes of mass and warm transfer in
capillary and porous matters to which the objects of our researches belong [7].

Sublimation drying was carried out according to the optimal parameters which
were set up previously (particularly, upon reaching the pressure of 13.3 Pa at the
sublimer, we used the regulator on power control device to adjust so high voltage that
would allow obtaining the specific potency of warm stream within 800 W per square
meter).

Upon reaching the product temperature of 273 K (according to the data of the
“tray — products” resistance thermometer), we decreased the specific potency of
warm stream to 400 W per square meter, and then the process was carried out until
the temperature fell to 298 K. That temperature was kept constant by the voltage
regulator with precision of 5 K until the pressure in the chamber reached 1.33 Pa.

Sublimation drying was carried out in the following regimes, established on the
base of Tables 1 and 2:

e The raw material got frozen by liquid nitrogen irrigation with the velocity of

16...32 K per minute;

e Drying was going on with the initial warm stream of 800 W per square meter;

e The sample temperature in the sublimation period was kept at 268 K;

e The warm stream in 25 minutes was weakened to 400 W per square meter and

kept constant for a long time;

e The additional drying temperature was kept at 287+1 K.

Sublimation drying was accomplished in direct-radiation warming conduction
until the final humidity in the products within 8...10 percent.

There was confirmed that the periods of constant and decreasing energy
conduction were expedient to organize the process of sublimation drying,
independently of the kind of raw.

Generally, the process of sublimation drying consists of several simple
processes: sublimation from mono-molecular lair of the surface whose zone is moving
up to down,; sublimed particles of migrating water were in the state of diffusion
through the capillary and porous skeleton of the partial raw lair from the conditional
surface to the free one; water got removed from the free surface to the entire volume
of sublimation chamber.

Process of sublimation drying finished with removal of all crystalline water
(except constrained) from the raw lair.

The analytical researches confirmed the ecological safety of sublimed foodstufts
for a consumer. The levels of heavy metals and toxic elements in sublimed powders
does not exceed the similar indices for cereal and fruit-and-vegetable cultures. Quite
low in the raw materials discussed is the content of nitrates; in addition, procession of
raw with liquid nitrogen does not increase the amount of the latter.

The long-term microbiological investigations showed the possibility to store the
sublimed powders and foodstuffs with their content during 12 months without any
worsening of microbiological indices. For instance, determination of the main
microbiological indices in butter with sublimed powders added during its 6-month
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shelflife gives an evidence that the biocomponents of powders significantly retard the
processes of microbiological spoilage of final products [6].

Conclusions. Based on the results of conducted researches of low-temperature
procession of carbohydrate-containing raw materials and on the new scientific
notions of quality and ecology of foodstuff, we proved, designed, and realized some
of the newest decisions in the technology of production of plant raw materials into
sublimed biological additives with high nutritional quality. Those technologies would
increase the output of high-quality products; provide the growth of production
efficiency; make possible to use the fruit and vegetable raw on the new level as the
source of important biocomponents synthesized by nature. Our technologies would
allow widening the new generation foodstuff spectrum, and implement some radical
changes into Ukrainians’ nutrition structure. The mentioned thesis describes the main
factor of healthy lifestyle, prevention and medication of different diseases.

Systematic consumption of sublimed food products, made of carbohydrate-
containing raw material, helps rising the physical and mental workability, stimulates
the work of blood-making organs, strengthens the organism’s resistance to
destructive environmental factors, and thereto decreases the risk of oncology, heart
and vessel diseases, and so on.

Significant decreasing the losses of plant raw materials during harvesting and
storage, high quality of final products and their absolute safety for consumer,
possibility to widen the range of half-fabricates and final products with increased
content of essential and biologically active components through the year, creation of
competitive and competition-oriented foodstuff with healthy and preventive
destination were the cardinal advantages of using the low temperatures to process and
to store fruit and vegetable raw and the products made of it.
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Anomauia. Huzvxomemnepamypua (kpiocenna) mexnonozis nepepooKu poCiuHHOI CUpo8UHU
Ha 0i0102iYHO aKMUGHI Xapyoei 000a6KU 3 RNIOBUWEHUM BMICHOM BIMAMIHIB, MIHEPATbHUX
eleMenmie ma IHWUX YiHHUX KOMHOHEHMIB, 8aANCIUBUX 05l DYHKYIOHYBAHHSL TH0OCLKO20 OPEAHIZMY,
oyna pospoonena euenumu HYXT i npedcmaenena 6 yiii pooomi. Texnonoeis cknadanacs 3 080x
emanie — 3aMOpPOACYBAHHS CUPOBUHU PIOKUM A30MOM (nepuia cmaoisn) ma cyonimayii KpucmaniuHoi
600U 00 KiHyegoi gonococmi §8... 12% (Opyea cmadis). Omoice, OCHOBHUMU 3ABOAHHAMU UYIET
pobomu € po3pobieHHsi ma OOIPYHMYBAHHSA MEXHON02I OMPUMAHHA CYXUX HNOPOWIKIE i3
YOPHONTIOHOI 20PpOOUHU A OHCUHUL.

Ananiz nopowkie nokazas, wo 6OHU 30AMHI 3A80AKU CEO0Ill GUCOKIU AKOCMI, NOZUMUBHOM)
BNIUBY HA Op2aHu ma @YHKYII 1100CbKO20 Op2aHI3MY, MOMNCTUBOCMI VHUKAMU HAKONUYEHHs
PAOIOHYKNIOI8 MA THUWUX MOKCUYHUX PEYO8UH, A 8 IHUOMY 8UNAOKY 8UBOOUMU M, WO NPUCYMHI 8
opeanismi. Cybnimoeana npooyKyisi 003601UNA POWUPUMU ACOPIMUMEHN 300POBUX XAPHUOBUX
NPOOYKmMig I, omoice, OMPUMALA PealbHy nepcnekmugy Oisl peanizayii Ha 6HYMpiuHbOMY md
308HIUHbOMY pUHKax. L[boco modxcna oocsiemu 3a808KU KITbKOM YUHHUKAM, GKIIOYAIOYU BUCOKY
saKicmb, abcomomuy Oesnexky ma nomipui yinu Ha mosap. Omoice, cyOnimosani npooykmu O0yau
BU3HAYEHI HAO38UYALUHO NEPCNeKMUBHUMU OISl XAPYYBAHHA OCOOIUBUX KAMe20pilti HACeNeHHs
(KocMoHasmu, eeonoeu, Mypucmu, iticbKO8OCIYHcO08YI Moujo).

Kniwowuosi cnoea: «xpiocenna mexHonozcisa, 0i0N02IYHA AKMUBHICMb, 3AMOPONCYBAHHS,
X01000a2eHmu, NOPOwKY, PAOiOHYKIIOU, AKICMb, Oe3neKa.
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Anomauia. Hasedeno pe3ynbmamu Uu84enHs ypO*CAUHOCMI Ma MOBAPHOCMI CINHCUX NLOOI8
nomioopa wecmu 2iopudis, supowjenHux 6 ymoegax Jlicocmeny Yxpainu. Bcmanosneno, wo
nomioopu uepi, UPOWEHIi 8 3UMOGIU MEeNnIuYi, 3HAUYHO NEPesUUYBAIU 34 VYPOICAUHICINIO CAUBO-
nodibui. Hatisuwa ypooicaiinicms ceped nomioopis uepi oyaa y 2iopudy Piana — 102 m/ea, a cepeo
caugonodionux — y eiopudy Il'empa Pocca Fi (50,0 m/ea). Cymmeso Oinbue mosapHux nioois,
NOPIBHO 3 KOHMPOAeM, 6cmaHnosneno y 2iopudy Kpicmina Iniom — 98,4 %.

Knrouosi cnosa: nomioop, nnoou, 2iopuo, yporcaunicms, mosapHicmo, AKicmb

Berym.

Cepen oBOYEBMX KYJIBTYp OJHE 3 TPOBIIHHMX MICIhb HAJICKUTH TOMIiJOpaMm.
[TociBHi muIoIi i KyJIbTYpOIO BIIEBHEHO J1AUpPYIOTh 1 Ha 2019 pik cknagamu 16,1 %.
Piyna nmotpeba crnokuBaHHS KyJIbTYpU CTaHOBUTH 39 Kr Ha Aylry HaceieHHs [4].
VYpoxailHiCTh KyJIbTYPH € HECTAOUIBHOIO 1 3aJI€KUTh BiJl MIHIMBOCTI IOTOJTHUX YMOB.
OnepkaHHs TUIOAIB TIOMIJIOpa BUCOKOI SIKOCT1 3aJI€KHTh TaKOX BiJl MPaBUIBHOTO
Mi110paHoro COPTy YU rerepo3ucHoro riopuay [1,4].

CydacHe BHpPOOHHMIITBO TIOMiJOpa UYITKO CETMEHTOBAaHE 3a HaNpsIMKaMH
BUKOpUCTaHHs mioaiB. CopTu Ta TriOpUAM TOMATONEPEPOOHOro HAMPSIMKY MAalOTh
BIJINOBI/IaTH TIEBHUM BHUMOTAaM, a CaMe: OPYXHE TOCTUTAHHS, BHCOKA YPOXKaWHICTh
NPUIATHICTh 0 MEXaHI30BaHOTO 30WpaHHs, TPaHCHOPTAOEIbHICTh, BUCOKHM BMICT
cyxoi peuoBunH, ykpiB [3]. HenaBuo B kyxusx HapoaiB ['penii, Typeuunnu, Kinpy,
ITanii 3’aBUBCS TOMAT B’sUIEHUH, SIKUN BKe HaOyB 3HAUHOI MOIYJIAPHOCTI 1 B HaIIIH
KpaiHi [5]. BaXauBUM MOKa3HUKOM SKOCTI € TOBapHICTh IUIojiB. Llei moka3zHHMK
3QJICKHTh, HacaMIlepell, BiJl TCHETHYHHX MOXJIMBOCTEH TiOpmma. BupimamsHum
(dakTOopoM IS OTpUMaHHS SIKICHOI Nepepo0JieHOT MPOAYKINi 3 momMizopa € BUOIp
copry uu ribpuny [2]. Tomy, 10 3aBOaHb JOCHIIPKEHb BXOJWIO BHUBYCHHS
YPOXKaMHOCTI Ta SKOCTI IJIOAIB MOMIJOpa PI3HUX TIOPHIB, BUPOIIEHUX B YMOBax
Jlicocteny Ykpainu.

Metoauka mnpoBelAeHHS IOCJHiIKeHb. JlOCIIKEHHS MPOBOJIUIU MPOTITrOM
2018-2019 pp. y rocniogapctsi COI" "Mapuna", sike po3ramoBade B TepHONIbChKIN
obnmacti (3ona Jlicocremy) Ta B HamioHanbHOMY yHIBEPCUTETI O10pecypciB 1
npupogokopuctyBanus Ykpainu (HYbBill Vkpainu). Anamizu CBDKOT MPORYKIIii
IPOBOAWIM B HAayKOBO-HaBUalbHIM JlabopaTopii kKadenpu TexXHOJIOTii 30epiraHHs,
nepepoOku Ta craHgaptu3anii npoaykuii pociuHHunTBa HVYBIIl VYkpainu 3a
3arajibHONPUUHITUMU METOJIUKAMU [6].
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Hns npocnigy BimiOpanu riOpuau momijopa THUOY 4Yepl Ta CIMBONOAIOHI,
OCKUIbKM BOHHM HAaWOLIbII PEKOMEHIOBaH1 Ui CYIIIHHS Ta B sieHHS. KOHTposbHI
BapiaHTH BUAULSIIM OKPEMO ISl KOXKHOTO THMy. J[o cxemu ToCiiay BKJIIOUUIN HOBI
riOpuay 1HO3EMHOI CeNeKIlli, sKi Haikpaiie 3apeKOMEHAYBalId cede MPOTATOM
OCTaHHIX POKIB BHPOILYBaHHS, MOIIKMPEHI y BUpPOOHUUTBI. JlocmipkyBanu Taki
riopuau nominopa yepi: Hekrap Fi, Crap I'onn F, Kpicnina ITmom F, Pianna F;.
Sk xonTONB BUOpanu itamiiicekuit Ti0pun Crap Tong Fy, skuii BHeceno no Peectpy
COpPTIB POCIWH, NPUAATHUX [JIs TOIMpeHHs B Ykpaini, y 2019 pomi. Cepen
CIIMBOIOAIOHUX TIOMIJIOPIB BUBYAIM JBa TiOpuau: (PpaHIly3bKoi Ta aMEpUKaHCHKO1
cenekii: Ilerpa Pocco F; (opurinarop ¢paniy3pka komnanis «Kiayze») ta €noy
Pisep F;. Koutponem OyB ridpun Iletpo Pocca F;, 3apeectpoBanuit 'y 2015 p.
Cxema nocniiny HaBeJieHa y Taou. 1.

Pe3yabTaTH aociixkeHb. BpaxoByrouu BaKJIMBICTH TOBApHOCTI IUIOIIB Ta
BUKOPHUCTOBYIOUH BJIACHUHN JOCBIJI, KPIM 3aJJ0BOJICHHS BUMOT IIOAO SKOCTI 1 BMICTY
cyxoi pedoBunu, COI' «Mapuna» Bupollye auimie Ti TiOpUaH, K1 aJanTUBHI J0
YMOB BHUPOUIYBaHHS 1 CTpPECIB, TOJIEPAHTHI A0 MOIIUPEHUX XBOPOO, cepen sIKuX
OCTAaHHIM 4aCOM BEJIMKOI IKOJJOYMHHOCTI HaOpaiu BIpyCHI i OakTepiaiabHi 1H(EKIII].
Came TOMy TIpe/ICTaBIJICHI TIOPUAM € BJIACHICTIO CBITOBHX JIAEPIB Y Taly3l CENEKIi
TOMATIB Ta XapaKTePU3yIThCS BIIIHOCHO BUCOKOIO YPOKANHICTIO.

[Tomimopu Tumy cimMBa Ta THIY Yepl Malld HEOJHAKOBI YMOBU BUPOIIYBaHHS,
TOMY MOpPIBHSIHHS TOBAPHOCTI Ta YPOKaMHOCTI IJIOMAIB B1IOyBanocs MK TiOpuaamMu
OJIHOTO THUITy. YPOXXKallHICTh Ta TOBAapHICTh IUIOMIB JOCHiAHMX TiOpumie y 2018-
2019 pp. HaBeaeHo B Tabnui 1.

Tabauusa 1.
YpoxaliHicTh Ta TOBAPHICTH ILIOAIB MOMiA0OPAa A0CHIKYBAHUX riOpUIiB,
cepenne 3a 2018-2019 pp.

Hasa ripi YpoxaltHiCTh ToBapHicTh
pHAY T/Ta ‘ +J10 KOHTPOJIIO % | +]10 KOHTPOJIIO
CauBoroaioHi 10U
[T'erpa Pocca F, 50,0 - 92,4 -
(KOHTPOJIB)
€noy Pisep Fi 40,0 -10,0 93,5 +1,1
HIP o5 5,2 2,5
[Tomimopu uepi
Crap Tomnm Fi 75,0 - 96,0 -
(KOHTPOJIB)
Kpicmina I[lmrom Fi 70,0 -5,0 98.4 +2.,4
Hekrap Fi 93,0 +12,0 96,5 +0,5
Pianna F, 102,0 +27,0 97,1 +1,1
HIP o5 6,4 2,0

VYpoxaiHICTh CAMBOMOAIOHUX TMOMIZOPIB, BUPOIIEHUX Y BIAKPUTOMY IPYHTI,
cranoBmwia 40-50 t1/ra. HaiimeHima ypokalHICTh cepel YChOTO JOCIIHKYBaHOTO
copTUMeHTy Oyna y riopuny €noy PiBep — 40 1/ra, mo #Ha 10 T/ra MeHIIIE TOPIBHIHO
3 KOHTPOJIBHUM BapiaHTOM (PI3HULI CYTTEBA).

['iOpuau vepi popMyBanu B yMOBax 3aKpUTOrO IPYHTY CYTTEBO OifIbIle ITUIOAIB
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— 70-102 T/ra, mo O61yblie, MOPIBHIHO 31 CIMBOMOAIOHMMU BJIBiYl (Y CEpeIHOMY Ha
40 T1/ra). CyTTeBO OlmbIIa ypOXKaWHICTh, MOPIBHSHO 3 KOHTPOJEM Ta IHIIAMH
JOCTIIKyBaHUMH BapilaHTaMH, cepell TIOMIJIOpiB Yepl BCTaHOBJEHa y ribpuaa Piana
— 102 T/ra, mo Ha 27 T/ra OLbIE TOPIBHSIHO 3 KOHTPOJEM (PI3HUIII 1CTOTHO),
HaltHmk4a — y riopuna Kpicrina Ilmom — 70 1/ra, mo Ha 5 T/ra MeHIle MOPiBHSAHO 3
KOHTpOJIEM (P13HUIIS HE CYTT€EBA).

CBiXI TUIOOM BCIX JOCHIKYBaHUX TiOpUAIB BIAMOBIIATM MiHIMAJIBHUM
BUMOTaM JIII0YOT0 CTaHAAPTY: Oy HEMOLIKOKEHUMH, TOOPOSKICHUMH, YUCTHUMH,
CBKMMH Ha BUIJISJ, MPAKTUYHO O€3 IIKIJHUKIB Ta CHIIAIB iXHIX MOIIKOIKEHb, 0€3
M1JIBUIIIEHOT TOBEPXHEBOT BOJIOTOCTI, 0€3 CTOPOHHBOTO 3araxy 1 MpUCMaKy.

ToBapHICTb CBIXUX IJIOAIB CIMBONOIIOHMX T10pUIIB KOJMBAacs B Mexax 92.4-
93,5 % (icroTHOi pi3HMII HE BHsBIEHO). Humkua BpoKalHICTh MIOAIB TiOpUAy
[T'erpa Pocca F; 3yMoBieHa HasBHICTIO IJIOJIB, BPAXXKEHUX BEPXIBKOBOIO THUJLIIO,
TpicHyTHUX. Buimma ToBapHicTh Oyna y MNOMIZOpIB Yepi, BUPOIIEHUX Y 3UMOBHUX
Terumuax, — 95-98,4 %. 3a moka3HHMKaMM, IO HOPMYIOTHCS CTaHIAPTOM, uepi
BIJIMOBIAAJIM BUMOTaM BHILIOTO ab0 MEPILIOTro TOBapHUX copTiB. HalimeHiie ToBapHUX
wioAiB Oyno y cepenHix npodax riopuay Crap T'onn (koHTposib) — 96%, OCKUIBKH
IUIOAM MaJld IOCUTh HIKHY, M SIKYy KOHCHCTEHLI0, III0 COPUYUHSIIO TOSBY BM SITHH,
TpituH. CyTTEBO OibIlIe, TTOPIBHO 3 KOHTPOJIEM, TOBAPHUX IUIOAIB BCTAHOBJICHO Y
riopuny Kpicrina I[lmom — 98,4 % (na 3,4 % Oinblne HIXK y KOHTPOJI).

VY TEeXHOJOTIsIX BUPOIIYBaHHS BHUCOKOSIKICHUX CTaHIAPTHUX IUJIOMIB MOMiJopa
BAXKJIMBE MicCIle 3aliMa€ 3aXUCT MPOTH XBOPOO, sIK HEIHPEKUIHHUX, TaK 1 1HPEKIIHHUX
[4]. Cepen iHbekIIHHUX XBOPOO HAWOUIBII IIKOJOYMHHOK ISl  IUIOAIB
JOCIIKYBaHUX T10puaiB, OyB ¢itodTopo3, sikuil 3yMmoBiaeHui rpuoom Phytophthora
infestans (Mont.) de Bary. Cepen iHIIHMX XBOpPOO TOBApHICTh IUIOJIB 3HUYKYBAaB
anpTepHapios, abo cyxa misiMucTicTh (Alternaria solani Sor.) Ta cipa rawib (Botrytis
cinerea Pers.). Jlebopmarlliro 1IofiB 3yMOBJIIOBAIM BIPYyCHI XBOpPOOH — CTOBOYD
(Lycopersicum virus 5 Smith.) ta O6pon3oBicts nuctkiB (Lycopersicum virus 3
Smith.).

[Tin wac popmyBanHs 1I0a1B Ha pocnuHax riopuny Il'erpa Pocca F; wacrto
po3BuBajacs BepXiBKoBa THWUJb. Lle 3axBOproBaHHS 3yMOBIJIEHE, HacaMIIEpe],
HECHPUATIUBUMU YMOBAaMU pPOCTY, 30KpeMa JucOATaHCOM BOJHOTO pEXHUMY 1
MiIHEpaJIbHUX €JIEMEHTIB KUBJICHHA. JIJI1 MOKpallleHHs! KaJbI[I€EBOTO >KUBJIECHHS HOTO
HEOOX1JHO BHOCHUTH Yy BHUIJISIJII KOPEHEBOI'O 1 MO3aKOPEHEBOTO IMJKUBJICHHS, 3
OJIHOYACHHUM BUPIBHIOBaHHSAM OaJIaHCY MIJK KaJIi€M 1 KaJIbI[IEM.

BucHoBkwu.

Takum 4MHOM, TOMIZOPHU Yepl 32 YPOXKAWHICTIO MEPEBUIYBAIU CIMBOIOAIOHI
ribpuau  Maibke BABIYUl Ta OpMyBaju 3a Mepioj Bererauii y 3uMoBiid Temuii 70-
102 t/ra mmonis (7,0-10,2 xr/m?). HaiiBuima yposkalHIiCTh cepesi CIMBOIOMIOHHMX
nomiziopiB BcTaHoBieHa y riopuay Il'erpa Pocca F; —50,0 1/ra, a cepen mominopis
yepi — y ri0puay Pianna F; (102 1/ra, 1m0 icTOTHO OLbIIIE MOPIBHSIHO 3 KOHTPOJIEM Ta
IHIIMMHU JTOCHIJDKYBaHUMHU BapiaHnTaMmu). Buia ToBapHicTh 11018 OyJia y momigopiB
gyepi — 95-98,4 %, Hix y ciuBonoaioHuX (92,4-93,5 %). CyTTeBO OLbIIe, MOPIBHO 3
KOHTpPOJIEM, TOBapHHX IIJI0/IIB BCTaHOBJICHO Yy T10puny Kpicrina [Tarom — 98,4 %
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Abstract.. The results of studying the yield and marketability of fresh tomato fruits of six
hybrids grown in the Forest-Steppe of Ukraine are presented. It was found that cherry tomatoes
grown in a winter greenhouse, significantly exceeded the yield of plum-like. The highest yield
among cherry tomatoes was in the hybrid Rihanna — 102 t / ha, and among plum-like - in the hybrid
Pietro Ross F1 — 50.0 t / ha. Significantly more marketable fruits, compared with the control, were
found in the hybrid Christina Plum — 98.4%.

Key words: tomato, fruit, hybrid, yield, marketability, quality
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Abstract: Varietal features of carotene content formation in fruits of early tomatoes grown in
Ukraine are analyzed. The stability of the indicator and the influence of the variety and weather
conditions of cultivation on its formation are calculated.

Key words: fruit, tomato, hybrid, carotene, efficiency of variance.

Introduction. Tomato fruit production in the world is constantly increasing.
According to the decision of the Food and Agriculture Commission (FAO), Ukraine is
listed as a potential exporter of these products. China currently produces more than 34
million tons, the United States — 13, Turkey and India — more 11, Egypt - more than 9
and Ukraine more than 1.5 million tons [6, 10].

Ukraine has favourable soil and climatic conditions for cultivation of modern
tomato hybrids, which differ in ripening time, productivity, type, shape, fruit colour,
manufacturability, disease resistance, which allows to provide the population with quality
and biologically valuable fresh products in summer and autumn.

The ever-increasing demand is the reason for the increase in tomato growing
capacity, especially early and early ripening. Tomato fruits contain a number of
biologically active nutrients, in particular, vitamins B;, B,, B3, PP, K, C, as well as
carotenoids (provitamin A), minerals in the available form of Fe, K, Na, Ca, Mg, S, 1.
Daily consumption of safe and biologically valuable products has a positive effect on
metabolic processes and the functioning of the body [1, 54].

High antioxidant activity of tomato fruits is due not only to the content of
vitamin C and polyphenols, but also fat-soluble - carotenoids. The most common
carotenoids of red tomato varieties are lycopene and B-carotene, and in orange and
yellow varieties may also be present lutein and neurosporine [1, 98]

Complex epidemiological studies have found an inverse correlation between the
level of consumption of fresh tomatoes and processed products (sauces, ketchups,
etc.) and the risk of various forms of cancer (prostate, gastrointestinal tract, etc.). It is
statistically proven that the level of tomato consumption affects the level of
cardiovascular disease [1]. Therefore, the creation of new tomato hybrids with high
carotenoid content, therefore, is a priority for breeders [4, 8, 9].

The aim of the study was to analyze the factors influencing rhubarb carotene
formation in early tomatoes.
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Research methodology. The research was conducted at the department of
storage technology, processing and standartization of plant products named after prof.
B.V. Lesyka NULES of Ukraine and the UIPVE. Long-term data obtained at the
department and variety testing stations of Ukraine were used. The concentration of
carotene in tomato fruits was determined according to the generally accepted method
[3,7].

Results and their discussion. The cultivation of quality and biologically
valuable products should be carried out according to the norms and
recommendations for the relevant soil and climatic conditions. Currently, the
general standardized technology for growing fresh tomatoes is still under
development. Sales of products to the population are conducted in accordance with
SSU 3246-95 Fresh tomatoes. Specifications, and for harvesting for processing,
according to SSU 7612: 2014 Fresh tomatoes for industrial processing.
Specifications. These regulations contain the basic requirements for the product: the
appearance of the fruit - fresh, whole, clean, healthy, not withered, typical botanical
variety and colour, without mechanical damage, with a stalk, characteristic in taste,
homogeneous in degree of ripeness. The size of the round fruit is from 2.5 to 4 cm
at least. Fruits of less established sizes and degree of ripeness up to 5% are allowed;
overgrown with an area of not more than 2 cm2 - up to 15%. The presence of soil
and organic impurities, with uncut cracks, green, crumpled, rotten, damaged by
pests, affected by disease, sluggish, overripe, frozen - is not allowed.

To increase the efficiency of storage and transportation, it is recommended to
use SSU ISO 5524-2002 Tomatoes. Guidelines for refrigerated storage and
transportation. Products processed from raw materials need to comply with
SSTU 5081:2008 Concentrated tomato products, SSU 4697:2006 Canned tomatoes
and others.

Analysis of the carotene content in the fruits of early tomatoes revealed that the
average content of the samples is 2.1 mg / 100 g of raw weight (table). The level of
carotene in fruits is low, but is compensated by HIGH biological activity. Among the
studied samples, the highest concentration of carotene (above average) contained:
Admiral Fy, Dante F,, PerfectpilF;, Prima Lux F,, Richie F, and Sunrise F.

The task of modern breeders is not only to create high-yielding hybrids, but with
high and stable performance of biologically active substances. The analysis of the
stability of the indicator was performed according to the level of the indicator of
variation. The most valuable in terms of the coefficient of variation is the sample
Danti F; (10,6%) and Perfectpil F; (14,8%) - this is a fairly high figure. In other
samples, this figure has average stability and only Pinky Lady F; is quite low. After
analyzing the data obtained, it was found that the most valuable in terms of content
and stability are Dante F.

The analysis of variance revealed that the concentration of carotene in the fruits
of early tomatoes is most influenced by varietal characteristics (46%), growing
conditions (23%) and the interaction of factors (19%). Therefore, it is advisable to
deepen the analysis to identify other factors (fertilizers, the use of growth regulators,
pesticides, etc.).
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Conclusions. These studies allowed to analyze the varietal characteristics of the
formation of carotene content in the fruits of early tomatoes grown in Ukraine. It was
found that tomato fruits do not form high concentrations of this substance (0,6-3,2
mg / 100 g of crude substance). It is worth noting that the most valuable example of
this indicator is a hybrid of Danti F;.The obtained results should be taken into
account when planning the range of early tomatoes to obtain biologically valuable
raw materials.
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Abstract. This article considers the influence of sowing dates of winter crops on their growth
and development during the autumn growing season. It is established that the shift of calendar
dates of sowing significantly affects the morphological parameters of plants before the end of
autumn vegetation. The significance of such differences is determined by weather conditions and
biological characteristics of the variety and species. The shift of sowing dates towards the early
ones causes an increase in the number of shoots, plant height, number of nodal roots and mass of
raw above-ground mass. During sowing in October, the plants lag far behind both in stage
development and in the parameters of phytometric parameters.

Key words: triticale, sowing period, tillering, plant mass, nodal roots.

Introduction. The vegetation period of winter crops takes place in 2 cycles,
separated by a period of forced dormancy. The first winter cycle takes place in
autumn and the state in which they complete the autumn vegetation, which is the
most important prerequisite for good overwintering and high stable yields [2, 4, 7, 8].
Futhermore the physiological, biochemical and morphological development of winter
crops at the end of the growing season is influenced by sowing dates, which in
combination with weather and climatic factors determine the growth and stage
development of plants in the autumn [1, 3, 6, 10].

According to some authors, the optimal development of plants in the autumn
period and their resistance to adverse winter conditions is provided when the autumn
growing season from sowing to the end of autumn growing season lasts 50-70 days.
This allows to accumulate the sum of effective temperatures (> 50 °C) about 450-580
°C, which causes, with sufficient moisture supply, the formation of the optimal
number of shoots, which is the main criterion for determining the biological sowing
time. However, there is no consensus on the optimal parameters of plant development
at the end of the growing season and the required amount of effective temperatures,
which is due to both zonal growing conditions and varietal characteristics of the
culture [5, 9].

Materials and methods of research. Field research was conducted in the
NULES of Ukraine "Agronomic Experimental Station" on typical low-humus
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chernozems (black soil). The object of research were winter crops: rye (control),
wheat (control), also triticale varieties of different maturity groups: AD 44, Polesskoe
29, ADM 11), sown in 5 calendar terms.

The aim of the research was to study the influence of sowing dates of winter
crops on their growth and development during the autumn vegetation period.

Results and discussion. According to the results of research, the sowing of
different calendar terms for hydrothermal supply and the duration of the sowing-
cessation period of autumn vegetation differed significantly. These differences were
due not only to the controlled factor - sowing dates, but also uncontrolled - the date of
termination of autumn vegetation. On average, depending on the date of sowing, the
period of sowing-cessation of autumn vegetation was 33.3-74.3 days, with significant
variation over the years of research, the period of germination-cessation of vegetation
ranged from 10.7 to 64.0 days.

One of the indicators that most fully characterizes the state of crops at the end of
the growing season is the degree of tillering - a parameter that significantly
determines the viability of the plant and its overwintering and is a reflection of the
effect on the plant organism of a complex of meteorological, agrotechnical and soil
conditions during the autumn period. In the course of our research, we also found a
clear dependence of the degree of tillering of plants on the time of sowing, variety
and weather conditions during the growing season (table 1).

Table 1
Tillering of rye, wheat and triticale plants before the end of autumn vegetation
depending on the sowing date and variety, pcs / plant

: Sowing period
Culture, variety
25.08. | 5.09. 15.09. | 25.09. | 05.10.

Rye (control) 7,3 6,3 4.5 2,6 1,5
Wheat (control) 6,1 5,1 3,5 2,0 1,3
Triticale AD 44 5,8 4.9 33 2,0 1,2
Triticale Polisky 29 6,1 5,0 3,7 2,1 1,3
Triticale ADM 11 6,8 5,5 3,7 2,1 1,2

The most favorable conditions for the formation of the optimal number of shoots
were on average for sowing on September 5-25. At the same time, the degree of
development of plants of the same sowing dates in different vegetation years varied
significantly, which was due to different hydrothermal resources during the autumn.
It is noted that with the reduction of vegetation duration the shoot-forming ability of
all crops decreases - in rye from 7.3 to 1.5, in wheat - from 6.0 to 1.3 shoots / plant;
triticale on this indicator, in terms of varieties, occupied an intermediate position - the
coefficient of tillering ranged from 5.8-6.8 (August 25) to 1.2-1.3 (October 5).

Along with the intensity of shoot formation, an important characteristic of the
degree of development of winter cereals at the end of autumn vegetation is the linear
growth of plants, the power of root system development and the value of above-
ground mass. According to the data of range of scientists, for successful

ISSN 2410-6615 21 www.sworld.education



Modern engineering and innovative technologies Issue 13 / Part 2 (N§

overwintering, the optimal height of triticale plants should be within 12-20 cm, which
with a sufficient degree of tillering provides the formation of vegetative mass of
about 120-140 g.

As a result of our research, it was found that the weight of 100 raw winter
triticale plants in October crops was 30-39 g, which is 17-18 times less than in
August - 541-634 g. Under the same conditions, the weight of 100 raw rye plants and
wheat, depending on the time of sowing was - respectively 42-716 and 30-601 g.
Depending on the time of sowing and, accordingly, the development of vegetative
mass of plants, the power of the root system also changed significantly: on October
crops the number of roots of the secondary root system was 1.0-1.9 pcs / plant, on
plants for August sowing - 10.3-13.6 pcs / plant.

Conclusions and suggestions. Plants that differ in age differ significantly in
morphological parameters before the end of the autumn growing season. The
significance of such differences is determined by weather conditions and biological
characteristics of the variety and species. The shift of sowing dates towards the early
ones causes an increase in the number of shoots, plant height, number of nodal roots
and the mass of raw aboveground mass. During sowing in October, the plants lag far
behind both in stage development and in the parameters of phytometric parameters.

References:

1. Bilitiuk A.P., Hirko V.S., Kalenska S.M., Andrushkiv M.I. (2004). Trytykale
v Ukraini. [Triticale in Ukraine]. Kiev. 376 s.

2. Bilitiuk A. P. (2007). Stroky sivby ozymoho trytykale v Zakhidnomu Polissi.
[Terms of sowing of winter triticale in Western Polissya]. Visn. ahrar. nauky. No 6. S.
17-22.

3. Hirko V. S., Sabadyn N. A. (2004). Trytykale ozyme. [Winter triticale].
Nasinnytstvo. Ne 5. S. 21-25.

4. Zaiets S.O., Fundyrat K.S. (2019). Osinnii period rostu i rozvytku roslyn ta
formuvannia nasinnievoi produktyvnosti sortiv trytykale ozymoho (triticosecale witt.)
v umovakh zroshennia. [Autumn period of plant growth and development and
formation of seed productivity of winter triticale varieties (triticosecale witt.) Under
irrigation  conditions]. Naukovi dopovidi NUBiP  Ukrainy. Ne 2(78).
http://journals.nubip.edu.ua/index.php/Dopovidi/article/view/dopovidi2019.02.005
doi:10.31548/dopovidi2019.02.005

5. Kliuchevych M. M., Storozhuk V. V. (2016). Vplyv strokiv sivby ta norm
vysivu nasinnia trytykale ozymoho na rozvytok mikoziv y urozhainist kultury v
Polissi Ukrainy [Influence of sowing dates and sowing norms of winter triticale seeds
on the development of mycoses and crop yield in Polissya of Ukraine]. Silske
hospodarstvo ta lisivnytstvo. Ne 3. S. 84-94.

6. Lykhochvor V. V. (2002). Roslynnytstvo. Tekhnolohii vyroshchuvannia
silskohospodarskykh kultur. [Plant growing. Technologies for growing crops]. Lviv :
NVF «Ukrainski tekhnolohii». 800 s.

7. Moskalets V. V., Moskalets V. I. (2006). Formuvannia produktyvnosti
trytykale 1z tsinnymy ekoloho-adaptyvnymy vlastyvostiamy [Formation of triticale
productivity with valuable ecological and adaptive properties]. Zbirnyk naukovykh

ISSN 2410-6615 22 www.sworld.education



Modern engineering and innovative technologies Issue 13 / Part 2 é_‘.

prats Natsionalnoho naukovoho tsentru "Instytut zemlerobstva NAAN". Vyp. 1-2. S.
95-99.

8. Netis I.T. (2011). Pshenytsia ozyma na pivdni Ukrainy. [Winter wheat in the
south of Ukraine]: Monohrafiia. Kherson: Oldi-plius. 460 s.

9. Banaszak Z., Marciniak K. Wide adaptation of Danko triticale varieties. In E.
Arseniuk, ed. Proc. 5th Int. Triticale Symp., Radzikow, Poland, 30 June — 5 July
2002. Radzikow, Poland : Plant Breeding and Acclimatization Institute. 2002. Vol. I.
P.217-222.

10. Takeda, S., Matsuoka, M. (2008). Genetic approaches to crop improvement:
responding to environmental and population changes. Nat. Rev. Genet., 9(6), P. 444-
457. doi: 10.1038/nrg2342.

Article sent:24.09.2020 r.
© Svystunova I., Poltoretskyi S., Voytsekhivska O., Baranovskyi O.

ISSN 2410-6615 23 www.sworld.education



Modern engineering and innovative technologies Issue 13 / Part 2

http://www.moderntechno.de/index.php/meit/article/view/meit13-02-052
DOI: 10.30890/2567-5273.2020-13-02-052

V]IK 582.741
INFLUENCE OF BASIL POWDER ON THE NUTRITIONAL AND

BIOLOGICAL VALUE OF FLAXSEED CHIPS
BIIJIMB ITIOPOUIKY BA3ZWJIIKY HA XAPYOBY I BIOJIOTTYHY INIHHICTD
JUISAHHUX YITIICIB

Stetsenko N.O. / Crenenko H.O.

c.c.s., as.prof. / K.x.H., 00y.

ORCID: 0000-0001-6710-024X

Kraevska S.P. / Kpaescbka C.I1.

postgraduate / acnipanm

ORCID: 0000-0003-3499-9636

National University of Food Technologies, Kyiv, Volodymyrska str. 68, 01601
Hayionanvnuii ynisepcumem xapuoeux mexnonoeiu, Kuis, eyn. Bonooumupcora 68, 01601

Anomauin. B pooomi 061pynmosano 0oyinbHicms CMeopeHHs. CHeK080i NPOOYKYIi Ha OCHOSI
NPOPOWEH020 HACIHHA TbOHY. Bcmanosneno, wo ansani yincu maoms YiHHUll OI0XIMIYHUL CKIA0, ane
Oyofce BUCOKY €HepcemudHny IxﬂHHlCﬂ’lb ,ZZJZ}Z NOJIINULEHHS opeanonienmu4Hux sracmusocmeli maxkozo
NPOOYKMYy, @ MaKodc NOKPAWEHHs Xap4oeoi i 0ion02iuHol YIHHOCMI 6apmo BUKOPUCMOBYBAMU )
CcK1a0i yincie nopowox oasuniky. Pospaxynkoeum memooom 6U3HAYEHO ONMUMATBLHY 003V U020
BHECEHHS,, A MAKONC PEKOMEHOOBAHY O€HHY HOPMY CHONCUBAHHS 30A2aUeHUx IAHUX YINCis.
Bcmanosneno, wo ompumanuti npooykm MoxcHa GiOnecmu 00 Kame2opii QyHKYIOHATbHUX
Xap4osux npooyKmie.

Kniouosi cnosa: wuacinns J1vbOHY, NOPOWOK OA3UNIKY, JIAHI YiNCU, XAPHO8A UYIHHICMb,
bionoeiuna yinnicmos, QYHKYIOHANbHUL XAPUOBUL NPOOYKMN

Berym.

Po3po6iieHHs Ta BOPOBAKEHHS Y BUPOOHMUIITBO KOHKYPEHTOCHPOMOXKHHUX 1
MPUHIIMIIOBO HOBHUX TEXHOJIOTIM € OAHMM 3 aKTyaJbHUX HaNpsAMIB MPUCKOPEHHS
HAyKOBO-TEXHIYHOTO TPOTrpecy B Taly3l CTBOPEHHS XapyoBUX MPOJIYKTIB
037I0pPOBYOI0 Ta MPOQIIaKTUIHOTO TTpU3HaUYeHHs. Bimomo, 1110 SIKICTh 1 €PEeKTUBHICTh
TaKuX MPOAYKTIB 3aJie’KaTh BiJ O10XIMIYHOTO CKJIaJy CHPOBHHHU, ii XapyoBOi Ta
010JIOTIYHOT I[IHHOCTI, a TaKOX B MPABUIBHOTO BUOOPY TEXHOJIOTTYHOIO
oOnagHaHHS 1 mapaMeTpiB TEXHOJIOTTYHUX MPOLIECiB BUPOOHHUIITBA.

OcTaHHIM YacoM HaClHHA JIbOHY BCE€ YacTillle BUKOPUCTOBYIOTh IIpH
BUPOOHMIITBI XapyOBUX NPOAYKTIB, Yy TOMY 4YHUCII MNPOAYKLII (YHKIIOHATBHOTO
npu3HayeHHsA. [[iHHICTP HACIHHS JbOHY SK MPUPOJHOTO (PYHKIIOHAIBHOTO Ta
JTIETUYHOTO TMPOAYKTY B TMEpIIy YEpry 3yMOBJEHAa HOro OIOXIMIYHHUM CKJIAJIOM.
OCHOBHUMHU HYTPIEHTaMU, SIKI BU3HAYAIOTh O10JIOT1YHY I[IHHICTb JUISHOTO HACIHHSA, €
CIIEPUAN  O-JIIHOJICHOBOI, JIIHOJIEBOi, OJIETHOBOi, CTEapHHOBOI >KHUPHUX KHCIOT,
oinku (18...33%), ByrnmeBoau (12...26%), 30kpema xapuoBi BojiokHa [1]. OcobimBa
LIHHICTb HACIHHS L1€1 POCIAMHM TOJIATa€ B TOMY, IO B HBOMY MICTATHCS
MOJIIHEHACUYEHI >KHPHI KUCIOTH, SIKI HE MOXYTh OyTHM CHHTE30BaHI OpPraHi3MOM
JIOJIMHU, alle € HE3aMIHHUMU YHMHHHKaMU XapyyBaHHS, a TakKOoX JITHaHU -
PEYOBHUHM, SIKI 37aTHI YHOBUIBHIOBATH MOJAUI KJITHUH JEAKUX 3JIOSKICHUX IyXJIUH,
MOJINIIYBAaTH (DYHKIIIT CEYOBOI CUCTEMH, 3aM100IraTH 3aNaJeHHIO0 HUPOK [2].

VY nonepenHix nmociipkeHHsX [3-4] Oylo BCTaHOBJIEHO, IO OloaKTHBAIIiSA
(mpopoliryBaHHs) HaCiHHS JIbOHY TMO3UTHUBHO BIUIMBAE HA WOTO O10XIMIYHUN CKJIa,
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Opo 10 CBIAYUTH IIJBUIIECHHS BMICTY €CCHIIAJbHUX XapyOBUX PEUYOBHH:
CHIOCTEPIraeThes 301IbIICHHS MPUOIU3HO Y YOTUPH pa3H BMICTY BiTamiHy E, a Takox
3pocTaHHs KibKocTi BiTaMiny C maibke y 13 pasiB [3]. 3aranpHuii BMICT HE3aMIHHUX
aMIHOKHUCIIOT miABHILyeTbcd Ha 1%. KuIbKICTh HEHaCHMYEHUX JKUPHHUX KHCIOT
3MEHIIYEThCS Ha 2...6%, IpoTe X B3aeM030aIaHCOBAHICTh MOKpanlyeTbes [5]. Taki
BJIACTUBOCTI 010aKTUBOBAHOTO HACIHHS JIbOHY CTBOPIOIOTH IMIMPOKI MEPCHEKTUBHU IS
HOTO BUKOPHUCTaHHS Y BHPOOHUIITBI XapyOBHX MPOAYKTIB O3I0POBYOTO Ta
MpoGIIAKTUYHOTO TPU3HAYCHHS.

OpHrM 3 HOBHX HaIPsIMiB 3aCTOCYBAaHHSI HACIHHS JIbOHY € CTBOPEHHS Ha HOTO
OCHOBI yirnciB [6]. Taki BUpoOU KOPUCTYIOTHCS CTAOUIBHUM MOMUTOM Y CHOKHBAuviB,
TOMY TMOJIIIICHHS 1X Xap4yoBOi 1 O10JIOT1YHOI IMIHHOCTI, a TaKOX 3a0e3nedyeHHs
O3/I0POBUMX BJACTUBOCTEH € aKTyaJdbHHM 3aBJIaHHSM CYYaCHHX XapyOBHUX
TEXHOJIOT1M.

Mertoto poboTr € oOTpyHTYBaHHSI BUOOPY MOPOIIKY Oa3miIiKy Juisi 30aradeHHs
JUISHUX YITCIB Ta JIOCHIKEHHS HOTO BIUIMBY Ha XapyoBY 1 O10JIOTIYHY IIHHICTH
TOTOBOTO MPOJYKTY.

OcHoBHMIi TeKCT. TpaauIiifHO Cy4acHHI CHOXKKMBAa4 CHEKIB 3BUK JI0 TOTO, IO
Yillck Ta I1HIN BHAX TOAIOHOT MPOAYKINI BOJOMIIOTH SICKPABO BHPAKCHUMHU
OpraHOJIEITUYHUMHU BIACTUBOCTSMHU, y TEPITy 4Yepry cMakoMm Ta apomaTtom. Jlis
IIbOTO BHPOOHMKM 3aCTOCOBYIOTH PI3HOMAHITHI HATypalibHi, 1 3HAYHO YacTille —
CHHTETHYHI CMakKoOBI XapyoBl J00aBkM Ta apomaruzaTopu. 3a ganumMu BOO3,
IIMPOKE 3aCTOCYBaHHS CHUHTETUYHUX 3aC001B B SKOCTI XapuyoBHUX J00aBOK MpH
BUPOOHMIITBI XapyOBHUX MPOAYKTIB, MPHU3BEJIO 0 MOMIMPEHHS aJEepriiHUX SBUI Y
12-18% mwnaceneHHs. Y 3B'SI3Ky 3 IIUM B YChOMY CBITI CIOCTEpITa€ThbCsl CTINMKa
TEHJCHIISI 3pOCTaHHS IHTEpeCy A0 BUKOPUCTAHHS KYJIbTUBOBAHUX 1 JUKOPOCIHX
MPSTHO-apOMATHYHUX POCIHMH. Y XapyoBiil iHAyCTpii moTpeba y Takii CHPOBHHI Y
cBiTi 3a octaHHi 10 pokiB 30UIbIIMIACA TpakTUYHO B 6 pasziB, a obOcsaru ii
BUPOOHHUIITBA 3pOCTaIOTh 1OpiuHO Ha 20-30% [7].

3cyB mpiopuTeTiB y OIK BUKOPUCTaHHS JIKAPChKUX Ta MPSAHO-apOMATUYHUX
POCIIMH MOB'SI3aHUM 3 TX 3JaTHICTIO CHHTE3yBaTH 1 aKyMyJIIOBaTH OJHOYACHO COTHI, a
TO ¥ THCSYl 010JI0TIYHO aKTUBHHMX PEUOBHH, IO M 00YMOBIIIOE €(DEKT MHOKHMHHOTO
BIUIUBY Ha OpraHi3M JIIOAWHU, (QopMyBaHHS MOTPIOHUX  TEXHOJOTIYHUX
BJIACTUBOCTEH. XIMIYHUN CKJIaJ NPSHO-apOMATHYHOI CHUPOBUHHU MPEICTABICHUN
OpraHIYHUMHU CIIOJIyKaMU TMEPBUHHOTO 1 BTOPUHHOTO METa0oi3My, a TaKOX
IMIMPOKUM CIEKTPOM MaKpo- 1 MikpoeneMeHTIB. OcCOOMMBICTIO 1 LIHHICTIO TaKUX
POCIUH € HAaKOMUYECHHS MIHOPHHUX 3'€IHaHb, TaK 3BaHMUX «MapadapMalleBTUKIBY», K1
XapaKTepU3yIOThCSl BUCOKOIO pEaKLIHHOIO, OIOJOTriYHOI AaKTHUBHICTIO, JyKe
ACKpaBUM (papMaKoIOTiuHUM €(EeKTOM 1 3aXUCHUMU BIACTUBOCTSAMHU [8].

Tomy Oyno BuUpIIIEHO BUKOPUCTOBYBATH MPSHO-apPOMATUYHY POCIHHHY
CUPOBHHY Y BHIJIAMI CYIICHHX TpaB IMPH BUPOOHUIITBI YINCIB 3 HACIHHS JIOHY.
3aBIsKH PI3HOMAHITHOMY 1 YHIKaJIbHOMY XIMIYHOMY CKJIaJy, BHCOKIHA O10JIOT14HIM
aKTUBHOCTI, AaKTyaJlbHIi y Cy4acHOMY CBITI 3aXHUCHIM, aHTHUMYTarcHHiH,
IMyHOMOAYJIIOIOUIM 11 Ha Opra”i3M JIIOJIUHM, a TaKOX aHTHOKCHUJIAHTHHM,
OaKTepUITUIHIM BIACTUBOCTSIM, BUKOPUCTAHHS MPSHO-apOMATHYHOT CHPOBUHU MOXKE
3a0€3NeYUTH HE TIJIbKU BHUCOKI CIIOYKMBY1 BJIACTHUBOCTI YIINCIB 3 HACIHHSA JIbOHY, a i
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HOCHJIUTH 1X 03I0pOBUY IilO.

Hns  oOrpyHTyBaHHST ~ BUOOpY  MPSHO-apOMATUYHOI  CUPOBHUHH  OyIio
MPOAHAJII30BaHO O10XIMIYHUN CKJIaJ CyXOi JUCTOBOI 3eneHi (tabm. 1). Jlna mporo
BUKOPHUCTOBYBAJIM JIaHi, MPEACTaBICHI Ha eNeKTpoHHOMY pecypci [9]. Takox s
OLIIHIOBAaHHS AHTUOKCHJAHTHOI 3/aTHOCTI CHUPOBHUHHU TOPIBHSUIM 3alpOIIOHOBAHUN
cydyacnumu BueHuMH mnokasHUK ORAC (Oxygen Radical Absorbance Capacity -
«o0cAr TOTJIMHAHHSA KHCHEBHUX PaJMKaliBy). BBakaioTh, 10 JT000BE CIOXHBAHHS
aHTUOKCUIAHTIB Mae Oyt Ha piBH1 35004500 ORAC [10].

Taoauua 1
BioxiMiuHHIi CKJIA CYXO0l JUCTOBOI NPSIHO-APOMATHYHOI CHPOBMHH
HyTtpient ‘ bazunik ‘ Kinza ‘ Operano ‘ Yabperp
MakpoHyTpi€HTH
binkwu, r 22,98 21,93 9,0 9,11
Kupu, r 4,07 4,78 4,28 7,43
ByrneBoau, r 10,05 10,4 26,42 26,94
Xap4oBi BOJIOKHA, T 37,7 41,7 42.5 37,0
Boaa, r 10,35 7,3 9,93 7,79
Bitamiau
B-kapoTHH, MT 0,38 3,41 1,01 2,26
E, mr 10,7 1,03 18,26 7,48
K, mMr 1,71 1,36 0,62 1,71
B, Mr 0,08 1,25 0,18 0,51
B, Mr 1,2 1,50 0,53 0,4
B, MT 1,34 0,61 1,04 0,55
By, MT 0,31 0,27 0,24 0,27
PP, mr 9,23 10,71 4,64 4,94
MiHepasibH1 peYOBHUHH
Kamiii, Mmr 2630 4466 1260 814
Kanpiii, mr 2240 1246 1597 1890
Marsii, Mr 711 694 270 220
docdop, mr 274 481 148 201
3aJ1i30,MKT 89,8 42,46 36,8 123,6
Minae, MT 2,1 1,79 0,63 0,86
ORAC 61063 4382 175295 157380

Asmopcwvka po3pobka na ocnosi [9]

Amnaniz Tabn. 1 mo3Bossie 3poOUTH BHUCHOBKM PO T€, IO HAWUBUIIUNA BMICT
KOPHCHUX HYTPIEHTIB CIIOCTEPIra€Thcsl IJIsi operano Ta Oasuiiky. BpaxoByroun
OpraHOJIEITUYHI BIACTUBOCTI CUPOBUHH, OyJI0 BU3HAYEHO, IO JIJISI BUKOPUCTAHHS Y
BUPOOHUIITBI YiIICIB HA OCHOB1 HACIHHS JIbOHY Oyjie 00paHo CyIIeHUN Oa3mIIIK.

Po3paxyHkoBUM MeT00M OyJI0 BCTAHOBJIEHO BILUIUB /103U BHECEHHSI NOPOILIKY
O0azunmiky y wmexax 0,5...3% Ha HYTpIEHTHUH CKIaJ JUISHMX YINCIB Ta Ha
IHTErpajbHUN CKOP Xap4OBUX PEUYOBHH, TOOTO piBEHb 3a0€3MeUeHHs JOOOBUX MOTPEO
JIOJIMHYU y TIEBHUX HYTpleHTax (Tadi. 2).
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Taoanuga 2
BruiuB 1031 BHeCeHHsI NOPOLIKY 0A3WIIKY HA iHTerpaJibHIUH CKOP HYTPIi€HTIB

, KinbkicTh BHECEHHS MOPOIIKY 0a3miniky, %
Hytpient
0 0,5 1 1,5 2 2,5 3
binku, r 22,69 | 22,72 | 22,775 | 22,78 | 22,81 | 22,84 | 22,87
Kupwu, r 5195 | 51,72 | 51,48 | 51,25 | 51,01 | 50,78 | 50,54
Byrnesoau, r 1,08 1,09 1,10 1,11 1,12 1,13 1,14
Bi(;g;;:,lr 62,57 | 62,73 | 62,89 | 63,05 | 6320 | 6336 | 63,52
E, mr 132,96 | 132,65 | 132,34 | 132,03 | 131,72 | 131,41 | 131,11
By, Mr 99,72 | 99,25 | 98,77 | 98,30 | 97,83 | 97,35 | 96,88
B, mMr 7,98 8,24 8,50 8,76 9,01 9,27 9,53
By, Mr 21,69 | 21,58 | 21,47 | 21,36 | 21,26 | 21,15 | 21,04
PP, mr 14,05 | 14,19 | 1433 | 14,47 | 14,61 | 14,75 | 14,89
Kamiii, mr 21,91 | 22,16 | 22,40 | 22,65 | 22,89 | 23,14 | 23,38
Kanpiid, Mr 21,28 | 22,10 | 22,93 | 23,75 | 24,58 | 25,40 | 26,22
MarHii, Mmr 97,73 | 98,13 | 98,53 | 98,93 | 99,32 | 99,72 | 100,12
dochop, mr 53,35 | 53,20 | 53,04 | 52,89 | 52,74 | 52,59 | 52,43
3aImi30,MKT 47,68 | 4748 | 47,28 | 47,08 | 46,88 | 46,68 | 46,48
[{uHK, M 28,85 | 28,71 | 28,56 | 28,42 | 28,28 | 28,13 | 27,99
CeleH, MKT 36,18 | 36,00 | 35,82 | 35,64 | 35,46 | 35,28 | 35,10
Asmopcovka po3pobka

BcranoBieno, 1o 301bIIEHHS 103M BHECEHHS MOPOIIKY Oa3wIiKy MO3UTHBHO
BILIMBA€E HA MOKAa3HUKHU 010J0T1YHOT IIHHOCTI MPOAYKTY, TOMY KIJIbKICTh 30arauyBaya
y penentypi mae crtaHoBUTH 3%. [lpu 1mpomy MU BBakaemo, M0 PEKOMEHOBaHA
JIeHHa HOpMa CIHOXXUBAHHS JUIIHUX YINCiB 3 0a3UJIIKOM HE MOBHMHHA MEPEBUIYBATU
50 r. HoBuii mpoaykT mMae BUCOKY €HepreTHuHy wLiHHICTh — 451 kkam Ha 100 r
IPOAYKTY, ajie MPHU I[bOMY XapaKTEepPU3yeThCs 3HAUHOI HYTPIEHTHOIO HACHYEHICTIO,
0COOJIMBO €CEeHIIIAIbBHUMH XapuOBUMH PEYOBUHAMMU.

AHaJi3 NpoOBEIEHUX PO3PAXYHKIB JO3BOJISIE 3POOUMTH BHCHOBKM IPO TE€, IO
JUISIHI - Yincu, 30aradeHi MOpOIIKOM Oa3uiiky, € (YyHKIIOHAJIbHUM Xap4OBHUM
MPOAYKTOM, BXKHBaHHA SIKOro y KimbkocTi 50 © 103BoJisie 3a0e3meyuTd  J1000B1
NOoTpeOu JIIOAMHU B OCHOBHUX HYTPIEHTaX Ha Takomy piBHI, %: Ou10k — 11,4%,
HeHacu4deHi xupu — 25,3%, xapdoBi BonokHa — 31,4%, Bitamin E — 49,5%, B, —
48,4%, By — 10,5%, kamiii — 11,7%, xanpmiid — 13,1%, marwiii — 49,8%, docdop —
26,2%, 3amizo — 23,2%, nuuHk — 13,9%, cenen — 17,6%.

['oTOBMII POAYKT Ma€ BUIJISA KPYIUIUX, KPUXKHUX, JOOpe BUCYLIEHUX BUPOOIB
TOBIIMHOIO 0,5 MM 3 HasBHICTIO BKpaIUIeHb KJIITKOBHHM Ta MOPOIIKY Oa3miiKy, iM
MpUTAMaHHUN MPUEMHUI COJIOHYBATO-TOPIXOBUI CMaK, MPSIHUM apoMaT Oa3uiIiKy i
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JIETKUI apomar JIISHOI oiii. Takuil mpoayKT Mae 3alliKaBUTH CY4acHOT'O CIIOXKHBaua,
AKU 10ae mpo Te, 00 XapuoBl MPOAYKTH Oylud HE JHIIEe CMAuyHUMHU, a U
KOPUCHUMHU.

3akJ/Il04YeHHs | BUCHOBKH.

Y poboTi 3amporOHOBAHO CTBOPIOBATH YINICM HAa OCHOBI HACIHHS JIbOHY.
3aBAAKHM BMICTY MOJIIHEHACHUYECHUX KUPHUX KHUCIIOT, XapuOBO1 KIITKOBUHH, BITAMIHIB,
MIHEpaJbHUX PEYOBUMH HACIHHSA JILbOHY PEKOMEHJOBAaHO B)XMBATH BCIM TpyIlam
JIOPOCJIOrO HACEJIEHHS.

HacinHs 151bOHY BOJIOAIE IIMPOKMM J1alla30HOM O370poBuUMX edekrtiB. B
pe3ynbTaTi HOTro CIOKUBAHHS 3HUKYEThCSI KMOBIPHICTh YTBOPEHHSI TPOMOIB y ceplil,
JICTeHSIX, MO3KY, 3HWXKYEThCS BHUCOKHH KpOB’SHHUW THCK, 3MCHIIYETHCS PHU3HK
BUHUKHEHHSI 1H(ApPKTIB, MIKpOiH(pAPKTIB, apuUTMii, 3aXBOPIOBaHb, OB’ A3aHUX 13
KOpPOHAPHUMHU CEPIIEBUMH PO3JIaIaMHU.

OOrpyHTOBaHO BHOIp CYXOTO 6a31/mu<y NPy BUPOOHUIITBI YINCIB 3 HACIHHS
JTHOHY. 3aBISKHA PI3SHOMAHITHOMY 1 YHIKaJbHOMY XIMIYHOMY CKJIajay, BHCOKIH
010JIOT1UHIM aKTUBHOCTI, 3aXUCHIW, AaHTUMYyTareHHid, IMYHOMOMIYJIOIOUIM i Ha
OpraHi3M JIIOJIMHU, a TaKOXX AHTUOKCHUJAHTHUM, OAKTEPHUIIMIHUM BIACTHBOCTSIM,
BUKOPHUCTAHHS MPSHO-apOMATUYHOI CUPOBUHU MOXKE 3a0€3MEUYUTH HE TUIBKH BHCOKI
CIIO’KMBYI1 BJIACTUBOCTI CHEKIB 3 HACIHHS JIbOHY, a i MOCWJINTH 1X 03/J0pOBYY 0.

Po3paxyHkoBUM METOJIOM pO3poOJieHa pelenTypa JUITHUX YITCIB, SKa BKIIOYAE
3% cyxoro 06a3uiiiky. BcTaHOBIIEHO, IO MPU HOTO BHECEHH1 3POCTAE€ BMICT TaKUX
Xapy4yoBUX PEUOBHUH, SIK Xap4yOBi1 BOJOKHA, Kail, KaJIbI[il, MarHii, cejieH, BiTaMiHu B;
ta PP. 30araueni suisiHI 4YincM MOXHA BIJIHECTH JO KaTteropii ()yHKIIOHAJbHUX
XapyoBUX MPOJYKTIB 3a BMICTOM IIUX HYTPIEHTIB, a TaKOXX OUIKy, HEHACHUUYCHHX
KUPHUX KUCIOT, hocdopy, 3ami3a, IMHKY, BiTamiHIB E, B; Ta Bo.
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Abstract. The paper substantiates the expediency of creating snack products based on
sprouted flax seeds. It has been established that flaxseed chips have a valuable biochemical
composition, but a very high energy value. To improve the organoleptic properties of such product,
as well as improve the nutritional and biological value, it is worth using basil powder in the chips.
The optimal dose of its addition and the recommended daily allowance of fortified flaxseed chips
were determined by the calculation method. It has been found that the resulting product can be
classified as functional food product.

Key words: flax seeds, basil powder, flaxseed chips, nutritional value, biological value,
functional food
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Abstract. The results of the feed additive Betaine effect on the growth rates of animals,
biochemical and morphological parameters of the blood of crossbred piglets were researched.

Key words: Betaine feed additive, feeding, crossbred piglets, hematological parameters,
productivity, gains.

All over the world, the production of food, especially meat, has always been
one of the priorities of agricultural development. Pork is the basis of the world meat
balance, it now accounts for about 39% of gross meat production, in some countries it
accounts for 60-80% of total production [1].

Both the introduction of resource- and energy-saving technologies and efficient
use of feed are the possible ways to reduce the cost of production. It reduces the cost
of pork, improves its quality, competitiveness and reduces the impact on the
environment [3].

Feeding accounts for 60-70% of all costs in pork production, the largest amount
of feed is consumed during the fattening period (the period of intensive growth). Feed
assimilation, feed conversion and average daily gains are key indicators of feeding
efficiency. Therefore, any measures aimed at reducing the feeding costs without
reducing production are a priority for pig farms [4].

Betaine has a positive effect on the production of commercial pigs, this fact has
long been known. Betaine application doesn’t significantly increase the feed costs
(replacing added choline and methionine). The demand for this product worldwide is
significantly ahead of its production. However, product deliveries to feed
manufacturers have become more stable due to significant investments in Betaine
production. It has also restored scientific and commercial interest to the application of
Betaine molecule in industrial pig farming [5].

Betaine is used as a donor of methyl groups, feed reducer, antistressor, and
hepatoprotector. It is also used to reduce the fat content of carcasses of fattening pigs.
Improving the condition of intestinal epithelial villi, Betaine increases their absorbent
surface and improves feed conversion and growth. Improving the functional state of
liver hepatocytes helps to protect animals from toxins of various origins. It has a
positive effect on the physiological condition of the livestock. Reducing the thickness
of lard, Betaine improves meat quality by increasing the amount of lean meat in the
carcass. This property is especially important for large pig farms, where fat content is
a negative factor reducing the quality of pig carcasses [2].

The aim of our research was to establish the effect of natural Betaine on animal
growth rates, feed conversion, as well as biochemical and morphological parameters
of the blood of experimental pigs.
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Materials and methods of research. We have conducted a scientific
experiment with at a nucleus farm Servolux Genetic LLC in Orativ district of
Vinnytsia region to achieve the goal of research. The experiment was performed on
four groups of young pigs selected by the principle of analogous groups (Table 1).

Four groups of 78-day crossbred piglets were selected by the method of
analogues groups for the experiment, each group has 17 heads for the equalization
period [6].

During the equalization and the main periods, the control group received the
basic ration (BR), i.e. complete ration feed TM Trouw Nutrition International (the
Netherlands). After the equalization period four 12 head groups were formed were
formed.

Experimental groups were also fed by betaine feed additive according to the
experimental scheme.

The duration of the equalization and main research periods was 15 and 72 days.

Table 1
Scheme of Experiment

Duration of the experiment, | Number of
Group days animals in Feeding characteristics
group,
Compared Main heads
1-control 15 72 12 BD (complete feeds)
BD + 0.5 kg of Betaine
2-experimental 15 72 per 1 t of complete
12 feeds
BD + 1 kg of Betaine
3-experimental 15 72 per 1 t of complete
12 feeds
OP + 1.5 kg of Betaine
4-experimental 15 72 per 1 t of complete
12 feeds

* BD — basic diet

Blood samples of four piglets from each group were taken and examined
according to conventional methods. The digital material was processed biometrically
on a computer according to by the method of M. Plokhinskyi. The following symbols
are accepted in the tables, 1.e. * P <0.05, ** P < 0.01, *** P < 0.001 [7].

Results of research. Research has shown that additional feeding by feed
additive Betaine has a positive effect on animal growth (Table 2).

The Betaine application for crossbred piglets feeding causes an increase in the
average daily gain in the third experimental group by 7.4% more than in control
analogues over the period of the experiment (Fig. 1).

The results of the research show that the feed additive increases the absolute
gain by 7.4% and slaughter weight by 0.5% in the third experimental group than in
the control one; the content of Betaine is 1 kg per 1 ton of compound feed.
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Growth rates of experimental animals

R

Indicator Group
2- 3- 4-
1-control } . )
experimental | experimental | experimental
Number of animals, 12 12 12 12
heads
Live weight of 1 head,
kg:
at the beginning of 3834096 | 38.7+092 | 389070 | 383+0.92
experiment
at the end of 112.653.53 | 114.6:2.76 | 118.7:1.64 | 1122185
experiment
Live weight gain:
average daily, g / head | 1032.1+40.10 | 1054.8439.59 | 1108.5£22.63 | 1027+22.07
+ to control, g - 22.7 76.4 -5.1
% to control - 2.1 7.4 -04
absolute gain, 74342.88 | 75.9+2.85 79.8£1.63 | 73.9+1.59
kg / head
% to control - 2.1 7.4 -0.5
Slaughter weight, kg 86.5+0.61 86.6£1.26 87 +0.47 84.5+0.93
% to control - 0.1 0.6 -2.32
Age at 100 kg, day 138.9 136.7 134.08 138.7
4 M 3-experimental A
group; 1108,5
M 2-experimenta
group; 1054
LS cotitrf)f g‘rou H A-experimental
i group; 1027
o J

Fig. 1. Average daily gain, g
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It was found that the content of hemoglobin in the blood of experimental piglets
of the third and fourth experimental groups increased by 4.5 and 8.0%, respectively

(Table 3).
Table 3
Morphological parameters of blood of crossbred piglets in experiment,
(M£m, n=4)
Indicator Group

I-control | 2-experimental | 3- experimental | 4- experimental
Hemoglobin, g /1 | 117.2£7.25 117£11.4 122.5+£2.42 126.6+11.33
Erythrocytes, g/1 | 5.9+0.39 6.2+0.52 6.3+0.09 6.8+0.44
Leukocytes, g /1 | 25.9£3.42 19.943.63 23.6+3.56 21.5¢1.41
ESR, mm /hour | 1.124+0.363 0.4+0.08 0.4+0.08 0.6+0.26

The content of erythrocytes was within the norm in four groups. However, in the
third and fourth experimental groups their content was higher than in animals of the
control group by 6.7 and 15.2%, respectively.

It was found that betaine had a certain effect on the biochemical parameters of
the blood of hybrid wild boars (Table 4).

Table 4
Biochemical parameters of blood of crossbred piglets (M+m, n=4)
Indicator Group
2 - 3- 4 -
1- control : s )

experimental | experimental | experimental
Protein, g /1 70.7+6.76 67.7+5.84 75.543.14 76.7+4.68
Albumin, g /1 32.7+4.51 32.5+3.84 34.7+1.59 36.7+2.33
ALAT, units /1 27.5+4.23 49.2+6.54 43.5+8.07 36.7+4.82
ASAT, units / 1 35.2+10.08 39.2+8.92 44+15.7 49.2+6.81
Bilirubin general, 3.541.76 4.7+0.69 7.3+1.50 8.3+2.33
Mmol /1
Alkaline . 88.7428.49 | 132.5¢438 | 131.2432.66 | 87+1135
phosphatase, units / 1
Cholesterol, mmol / 1 2.440.28 3.22+0.651 3.8+0.63 3.2+0.45
Glucose, mmol / 1 3.67+0.357 4.1+0.22 4.7+0.86 3.7+0.42
Creatinine, Mmmol / 1 141.2+£37.78 134+29.7 102.7£27.15 | 127.2+19.03
Urea, Mmmol / 1 5.8+1.50 6.7+1.28 5.7+1.49 5.440.39
Calcium, mmol /1 2.5+0.21 2.7+0.26 2.6+0.27 2.7+0.43
Phosphorus, mmol /1 | 2.35+0.357 2.02+0.20 2.9+0.23 2.85+0.360
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Thus, protein content increased by 6.78 % and 8.48 % in the third and fourth
experimental groups under the action of the researched factor. The mass fraction of
albumin in the blood of crossbred piglets of the third and fourth experimental groups
exceeded the control analogues by 6.1-12.2%, and phosphorus by 23.4-21.2%.
Glucose and cholesterol levels were highest in the third experimental group and were
4.7 and 3.8 mmol / 1, it is by 28 % and 58.3 % more than the control one.

Consumption of both compound feed and Betaine by crossbred piglets of the
third and fourth experimental groups caused increase of the activity of aspartate
aminotransferase by 25-39.7% in the blood plasma. According to scientists, it is a
sign of high growth energy and meat qualities of carcasses. It is also noticeable that
the minimum dose of Betaine increased the alkaline phosphatase activity by 49.3%.
However, the difference was incredible. Additional feeding by Betaine and
compound feed caused a 2.3 increase in the total bilirubin content in the blood of
crossbred piglets in the fourth experimental group. There is no probable difference in
the rest of the biochemical parameters.

Conclusions:

1. The inclusion of 1 kg of Betaine per 1 ton of compound feed in the diet of F1
crossbred piglets causes an increase in the average daily and absolute growth by 7.4%
compared to control animals.

2. The application of feed additives Betaine in accelerates the age of reaching a
100 kg live weight by 4.82 days compared to control counterparts.

3. Consumption of Betaine by experimental crossbred piglets increases the
hemoglobin content by 4.5 % (3™ group) and 8.0 % (4™ group). The content of
erythrocytes is also higher by 5.0-15.2 % in all experimental groups.

4. Crossbred piglets consuming 1 kg and 1.5 kg of Betaine had increased protein
metabolism; they had by 6.7% and 8.4 higher blood plasma protein content and
increased activity of reamination enzymes.
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NEW FOR SCIENCE SYNTAXONS OF MOSS VEGETATION OF

URBOECOSYSTEMS OF THE LEFT-BANK DISTRICT (UKRAINE)
HOBI JJISI HAYKA CHHTAKCOHHM MOXOBOI POCJIMHHOCTI YPBOEKOCHCTEM
JIBOBEPEXHOI'O NIPUJIHIITPOB’SI (YKPAIHA)
Gapon J.V./TI'anon 10.B.
ORCID 0000-0002-3513-4637
Gapon S.V./TI'anon C.B.
d.b.n. prof. / 0.0.1., npog.
ORCID 0000-0002-4902-6055
RLP «Dicankay, village Dicanka, Poltava region, Gogolya street, 1
Poltava V.G. Korolenko National Pedagogical University, Poltava, Ostrogradski street, 2
Tlonmascovkuii HayionanvHuli nedazoziunuti yHieepcumem imeri B.I'. Koponenka,
m. Ilonmasa, éyn. Ocmpozpadcvkoeo, 2, 36003

Anomauin. Onucano HOGI 011 HAYKU CUHMAKCOHU MOXO080I pOCIUHHOCMI — cybacoyiayii:
amblystegietosum serpentis subass. nova acoyiayii Pylaisietum polyantae Felf. 1941 cow3y Ulotion
crispae Barkm. 1958 ma orthotrichetosum speciosi subass. nova acoyiayii Leskeetum polycarpae
Horvat ex Pec. 1965, cor3y Leskion polycarpae Barkm. 1958, nopsioky Orthotrichetalia Had. in KI.
et Had. 1944, knacy Frullanio dilatatae-Leucodontetea sciuroidis Mohan 1978 em. Marst. 1985 &
ypboexocucmemax micm Jlisobepesxcnoeo Ilpuomninpos’s. Hasedeno xapaxmepusyioui mabauyi
cybacoyiayiti ma 6Kka3aHo HA MOPGON02IUHI, eKONI02IUHI, XOPOAO2IUHI 0COOIUBOCMI OPIOY2PYNOBAHD,
Wo 6x00mb 00 IXHbO2O CKIAOY.

Kniouogi cnosa: moxonodibui, bpiogpnopa, moxosa pociunHicms, acoyiayis, cybacoyiayis,
€K0J1020-(hIopUCMUYHa Kiacugixayis

3Bakarouu Ha Te, [0 MOXOBA POCIMHHICTh B YKpaiHi BUBUEHA I HEJAOCTATHHO,
aKTyaJIbHUM Ta CBOE€YACHHUM 3aBJIAHHIM € JOCIIHKCHHS OpioyrpymnoBaHb, OCOOJHMBO
ix xmacudikamis. Apke Ha CbhOrogHI B YKpaiHi IMe Majo JIOCHTIKEHUMH B
OplOCMHTaKCOHOMIYHOMY BIJIHOIICHHI € OUIBLIICTh pErioHiB, TOMY OCTaHHI
opiocuntakconomiuHi 3Benenns (['amon C. Ta iH., 2018) MICTATh HEMOBHUI TEpETiK
CUHTAaKCOHIB MOXOBOI POCJIMHHOCTI. 3acilyroBye Ha YyBary 1 BHUBUYCHHS
OpioyrpymnoBanb B ypbOoekocuctemax. CnenudiuHi MICBKI YMOBH CHPUSIOTH
dbopMyBaHHIO PI3HOMAHITHOI Opioduiopr Ta MOXOBOI POCIUHHOCTI, 5Kl €
HEB1JI’€MHUM KOMIIOHEHTOM POCJIMHHOIO MOKPUBY MICT. Y CKJIaJll iXHOI'O MOXOBOTO
MOKPUBY HAsIBHI K THUIOBI, BXX€ BiJOMI OpIOLUEHO3U, TaK 1 Ti, SIKI OMUCYIOTHCS
BIIepuIe JUIsi  Haykd. ToMmy MeTOw Hamoi pobotu 1 OyB aHami3 310paHOro
OpIOCMHTAKCOHOMIYHOTO MaTepiajly Ta BUSBJIEHHS HOBUX CHHTAKCOHIB B IpOIIECi
kinacudikarii.

PobGota rpyHTy€eThCst Ha 300pi OPIOCMHTAKCOHOMIYHOTO MaTepially, BAKOHAHOTO
srigHo icHyrounx Bumor (lamon C., 2013) Tta kiacudikoBaHOTO 3a €KOJIOTO-
dnopuctuyHoro kimacudikaiiero Ha ocHOBI Meromy bpayn-brmanke B Takux
yp6oekocuctemax JliBoopexxuoro [Ipumaninpos’s:: mict Mupropon, JIyouu, [lonrasa
(ITontaBcbka 001.), Pomuu (Cymceka 06i11.), Ilpunyku (UYepniriBceka o6s1.). HazBu
MoxonoII0OHNX HaBejeHo 3a «Yekmicrom MoxomnoniOuux Ykpainuw» (botiko, 2008),
Ha3BU  CHHTAaKCOHIB  HaBeAeHO 3a  «Syntaxonomischer  Konspekt  der
Moosgeselschaften Europas und angrencender Gebiete» (Marstaller, 2006) Ta
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«Applied Vegetation Sciense» (Mucina et al., 2016).

VY pesynbrari kimacu@ikailii BUSBIEHUX OpiOIEHO3IB OYyJI0 BCTAHOBJICHO JIBa
HOBUX CHHTAKCOHH, a CaMe BHJIIJICHO JIB1 cybacoiiarii, orMcaHi SK HOBI JIJIsT HAYKH.
Ile cyGacomiamii: amblystegietosum serpentis subass. nova acoraiii Pylaisietum
polyantae Felf. 1941 coro3y Ulotion crispae Barkm. 1958 Tta orthotrichetosum
speciosi subass. nova acoriamii Leskeetum polycarpae Horvat ex Pec. 1965, corosy
Leskion polycarpae Barkm. 1958, nopsanky Orthotrichetalia Had. in Kl. et Had.
1944, xnacy Frullanio dilatatae-Leucodontetea sciuroidis Mohan 1978 em. Marst.
1985. Huxye HaBOUMO JeTalbHI XapaKTEePUCTHKUA 000X cyOacoIrialiii.

Acomiartist Pylaisietum polyanthae Felf. 1941

- subas. amblystegietosum serpentis subass. nova (ta0i. 1).

D.s. Amblystegium serpens.

Homenknarypuuii Tun: onuc Ne 10 (ta6n. 1), Bukonanuii FO. 'anonom 20.04.
2015. B ™. JlyOuu, 3aka3Huky «KoBTHeBa Jgaua» B OCHOBI CTOBOypa Acer
platanoides.

Cunmopdomnoris. ['eoboraniunux onuciB 13. 3arajibHe MPOEKTUBHE MOKPUTTS
BuaiB B orucax Bijg 70 10 100%. dnopuctuuHmid ckiiaa OpioyrpyroBaHb Hamaye 13
BUIB (Big 3 10 5 B KOHKpeTHUX onucax). Cepeans KUIbKICTh BUAIB B onuci 3,8. D.s.
(miarHocTH4HMM BUA) cyOacormiaiii Amblystegium serpens mMae TIOKa3HHUK PSICHOCTI
Bil 2 10 4 (tabn. 1), acomiamuii — Pylaisia polyantha Bin 3 no4 d.s. — mopsaxky Ta
kinacy (Orthotrichum speciosum, Orthotrichum obtusifolium) MalOTh HU3BKY
MOCTIHHICTh. bpioneHo3u cybacomiaiii mpuypoyeHi 10 TPUKOPEHEBOI 30HU JEPEB
(Bix 10 cm 1o 100 cm).

Cunexkororis. Cybacorialiis GopMyeTbCs TIPU 3HAUHOMY 3aTIHEHHI Ta CEPEIHIX
YMOBax 3BOJIOKEHHSI.

Cunxoposoriga. bpionieHo3n cyOacoriaiii  BUSBJICHI SIK B OKOJMYHHUX
¢iTorieHo3ax ypOOEKOCHUCTeM,TaK 1 B TApKOBIM 30HI MICT, TEPEBaXHO B
MIPUKOPEHEBIM 30H1 CTOBOYpA.

MicuesnaxompkeHHs. Bin3HaueHO B ycCiX IOCHIDKYBaHUX MicTax. Bci ommcu
BukoHadi FO. ['anonoMm.

Acormianist Leskeetum polycarpae Horvat ex Pec. 1965

- subas. orthotrichetosum speciosi subass. nova (Ta6:1. 2).

D.s. Ortotrichum speciosum.

Homenknatypuuit Tum: omuc Ne 19 (tabn. 2), Bukonanuit 0. T['amonom
21.07.2015. B m. ITlonrara, B KoprycHoMy cany Ha cToBOYp1 Acer platanoides.

Cunmopdonoris. ['eoboraniunux onuciB 29. 3arajibHe NPOEKTUBHE MOKPUTTS
BUAIB B omnucax Big 75 g0 100%. dnopuctuuHuil ckiiaja yrpynoBaHb Hamiuye 20
BUIB (BiA 2 10 5 B okpemux onucax). CepenHs KUIbKICTh BUAIB B onuci 3,6. D.s.
cybacomianii Ortotrichum speciosum Ma€ TOKa3HUK PSICHOCTI TMEPEBAXKHO 2,
acortrialii Ta cotosy Leskion polycarpae Barkm. 1958 Leskea polycarpa — nepeBaxHo
3-4, d.s. — mopsAKy Ta Kiacy mpencraBieHuil Tiibku Ortotrichum affine 3 HU3BKOIO
nocTiitHicTI0. bpiolieno3u acorrialiii po3BUBAIOTHCS MEPEBAKHO B MPUKOPEHEBIH 30H1
JIEpEB IUPOKOJIUCTIHUX MOpiJ. TUTbKHM KUIbKa yrpyloOBaHb BUSIBJICHI B CTOBOYpOBIii
30HI.

ISSN 2410-6615 36 www.sworld.education



Modern engineering and innovative technologies Issue 13 / Part 2

Taoauus 1

diToneHOTHYHA XapaKTepucTUKa cybacouianii Pylaisietum polyantae s amblystegietosum serpentis — subass. nova
Homep onucy 1 2 3 4 5 6 7 8 9 10 11 12 13
Homep aemopcwvkozo onucy 400 | 492 | 499 | 552 | 437 | 52 | 31 42 | 39 | 23 | 61 13 11
ITnowa IJ], om? 1 1 1 1 1 1 1 1 1 1 1 C
3M11,% 90 90 | 90 | 85 | 70 | 80 | 70 | 75 | 80 | 85 | 100 | 100 | 85 | O

. ITH IIH | IH N
Excnosuyia TH OH | OH | MH | 1] OH | OH | OH | OH | OH | g
cX cX | cXx

Dopoghim Tc |Bp.|Pa | Tec. |Ug | Qr. | Pn |Ug |Rps|Pa. | Pa |Rps|Pa | T
Bucoma, cm 30 40 | 90 | 50 | 100 | 20 | 90 | 100 | 100 | 100 | 10 | 60 | 25

Kinvxicms 6udis y onuci 4 3 4 5 4 5 4 3 4 3 3 4 4
D.s. ass. Pylaisietum polyantae
Pylaisia polyantha 4 | 4] 3] 4] 3] 33 ]3] 33143 ] 4]v
D.s. subass. amblystegietosum serpentis — subass. nova
Amblystehium serpens 3 | 3 [ 3| 2 43 4] 4|2 |3]3]3]3]|vVv
D.s. Frullanio dilatatae-Leucodontetea sciuroidis, ord. Orthotrichetalia, all. Ulotion crispae
Orthotrichum speciosum . . 1 2 2 . . I1
Orthotrichum obtusifolium 2 2 I
IHmi moxu
Brachytheciastrum velutinum : . . 2 . . . . + . + 3 11
Orthotrichum pallens : ) ) ) 2 ) 1 ) 2 ) 11
Orthotrichum pumilum 2 ) 2 I
Brachythecium salebrosum : ) ) 1 + I
Leskea polycarpa 2 2 . . . . . I
Platygyrium repens . . . . . . . . . . . + + I
Ceratodon purpureus + . . + I

Mpumirka. Tyt 1B Tabn. 2: [1/] — npoGua ainsuka, 31111 — 3aransaa npoexktuBHa mioma. T.c — Tilia cordata Mill., B.p. — Betula
pendula L., P.a. — Populus alba L., U.g. — Ulmus glabra L., R.ps. — Robinia pseudoacacia L., Q.r. — Quercus robur L.,
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IHooaunoxo Biamiveni. Ned Hypnum cupressiforme -+; Ne 6 Syntrichia virescens-2.
Onucu Bukonano: 1 — wm. [Ipunyku, napk Hadrosuk — 15.05. 2015. 2,3 — wm. Ilpunyku, [lapk ansa Bianounsky — 15.05. 2015. 4
— M. Pomuu, napk llleBuenka — 07.05. 2016. 5 — m [Ipunyku, Byn. [lapkoBa —— 15.05. 2015. 6-10 wm. JIyOnu, XXoBTHeBa maua —
20.04. 2015. 11 wm. JIyOuu, ®abpuunwuii mapk —19.04. 2015. 12 — m. JIyouu, Byn. Iugycrpiansna — 18.04. 2015. 13 —m. JIyOuu,
ByJ1. OnekcannpiBcbka — 06.04. 2016.

Taoauusa 2
®DiTo1eHOTHYHA XapaKTepucTuka cydacouianii Leskeetum polycarpae orthotrichetosum speciosi — subass. nova

Howmep Ly1f 111111y 12222 2(21(2|2|2|2|C
OMHUCY 1123/ 4/5/6/ 7890123456 7|/8]9[0]11]2]3]|4|5]6]7819]0
Howmep 20212122222 4|4]|]4]5 6/ 6/ 6666|6666 6N
aBTOpCBHKOT | 6| 6 6211|3340/ 7]8 06|70/ 1]4]6|5]|2|2|2|3 215 6|S
0 OIUCY 0/9/5/4/8[8] 7]/ 1[6[98][9]3[3[9]9]38 9/3[13/2/6/5/8[1]8[0[/0|T
[Tnoma I1/,
M2 111y rprprprprprprprprprprprprprprprprprprprprprprprpaga

1 1] 1 1 1 1 1 1 1 1 1|11

0/,9/9,8(97,7,0[{0] 707,070,988 8 0[8]0[8[0|80[8 0/0]0
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Ipumirtka. I1]] — npo6Ha ainsuka, 3I111 — 3aranpHa npoektupHa mwioma. C.b. — Carpinus betulus L., S.a. — Salix alba L., M.d. —
Malus domestica L., El. an. — Elagnus angustifolia L., A.p. — Acer platanoides L.

IMoogunoko Binmiueno: Nel Amblystegium juratzkanum — 2; No5 Brachytheciastrum velutinum — 2; Ne 12 Xanthoria parietina —
2; Parmelia sp. — 2; Ne13 Radula complanata — 2, Brachythecium albicans —2, Orthotrichum diaphanum — 2; Ne29 Bryum
capillare — 2, Bryum moravicum — 2.

Onucu BukoHaHo: 1 — M. JIyouu, @abpuunuii napk — 06.04. 2016. 2. — m. Jlyonu, uentpanbauii mapk — 06.04. 2016. 3. —wm.
Jly6uu, Tynuk bparcekuit — 06.04. 2016. 4.— M. JIyonu, nutsunii napk — 07.04.2016. 5, 6, 7, 8. — m. JIyonu, )KoBTHeBa naya —
20.04. 2015. 10. — M. Mupropon , Byn. KuiBceka, ppykroBuii caa. —29.09.2016. 11 — m. Mupropoa, Byi. KuiBcbka, TyTOBUM
3aBos — 29.09.2016. 12, 13 — Mupropoa, cocHoBuii jic — 30.09.2016. 14 — m. IIpunyku, npos. Cagosuii — 12.05.2016. 15, 16 —
M. [Ipunyxku, Byn. I'yctuncska — 01.11.2016. 17 — Pomuu, napxk [lleBuenka — 14 11.2016. 18,19 — m. [lonTasa, mapk Kopnycuuit
—21.07.2015. 20 — 23 wm. Ilonrasa, napk [lepemoru — 21.07.2015. 24, 25 m. Ilonrasa, Byn. [lIBenceka — 111.03.2016. 26 — 29 m.
[TonTasa, [TonTaBchkuii Mickkuit mapk — 30.06.2014.
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Cunexonocin. YrpynoBaHHs cyOacoriaiii copMoOBaHI TIpU CEPEIHBOMY
OCBITJICHHI Ta 3BOJIOKECHHI.

Cunxoponoczia. Cybacorriarisi TparisieThCsl B MEKaxX HU3KH MICBKUX €KOCHCTEM
CHOPAJANYHO.

Micuye3naxooxcennsn. YTpyNoOBaHHs acoliarii BiAMIY€HI B MeEXax MIChKUX
exocucreM Jlyoen, Mupropopa, [lontasu. Bei onucu Bukonasi FO. [Namonowm.
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Abstract. New for science syntaxons of moss vegetation - subassociations are described.:
amblystegietosum serpentis subass. nova of the association Pylaisietum polyantae Felf. 1941, union
Ulotion crispae Barkm. 1958 and orthotrichetosum speciosi subass. new association Leskeetum
polycarpae Horvat ex Pec. 1965, union Leskion polycarpae Barkm. 1958, order Orthotrichetalia
Had. in Kl. et Had. 1944, class Frullanio dilatatae-Leucodontetea sciuroidis Mohan 1978 em.
Marst. 1985 in the urban ecosystems of the cities of the Left Bank Dnieper. The characteristic
tables of subassociations are given and the morphological, ecological, chorological features of the
bryogroups that are part of them are indicated.

Key words: mosses, bryoflora, moss vegetation, association, subassociation, ecological-
floristic classification
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Abstract. The paper considers the varieties of modern range of clothing and developed a
classification of clothing for dogs of small breeds. The purpose of the work is the analysis,
generalization and systematization of information on the state of development of products for dogs.

Key words: clothes, dresses, dogs, dogs of small breeds, consumer, sizes.

Introduction.

The range of light industry products is quite large and one of its areas is related
to the manufacture of products for dogs, namely dogs of small breeds. The fashion for
keeping small dogs has caused a demand for designing clothes for them. Therefore, it
1s important to develop new models of clothing, the high quality products that would
meet the requirements of consumers.

Decorative clothing for dogs serves primarily to protect them. The most
important thing is to keep the dog dry and warm. Animals have been dressed for
centuries. But now the importance of dressing the dog has changed significantly. At
that time, clothing was used to protect horses and dogs from attacks.

Nowadays, it is normal for almost every dog’s owner to dress it. Clothes for
dogs are protecting them from cuts, scratches, bruises, infections and bad weather.

Now clothes for dogs are not only of a functional use, but a symbol of fashion.
In particular, there are clothes designed for events such as weddings and birthdays.
Halloween and Christmas costumes are one of the most exciting festivals, during
which people prefer to dress their dogs in Santa clothes and princess clothes to make
them look attractive.

The main task of designing clothes for our little friends is to create comfortable
conditions for the animal - the clothes should be as free as possible and not interfere
with the natural movements of the animal. Also, details and decorative elements
should be located so as to provide ergonomic needs of the pet.

The main text.

The purpose of the work is to analyze, summarize and systematize information
about the state of development of products for dogs, provide recommendations for
their design solutions, identify the preferences of consumers and other requirements.
Clothing for such breeds of dogs is as relevant today as the dog collar.
Anthropometric features of dogs of small breeds - small size and weight - accelerate
all metabolic processes in the body, as a result of which they cannot independently
control heat transfer [3].
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The annual New York Pet Fashion Show takes place in New York. During it,
animals appear on the catwalk in costumes and accessories [6].

The New York Pet Fashion Show has been held annually for 17 years and has
become a national event. At the competition you can see not only costumes from
famous couturiers, but also the national decorations of different peoples. The pets are
coming on the stage with their owners, who are dressed similarly to their little
friends. Usually, on the catwalk come not only dogs and cats, but also rats and
lizards. The main prize is the "Golden Paw".

World brands such as Gucci, Cavalli and many others have already released
more than one collection (Fig. 1). It is in trend now to dress the pets in that kind of
style, which is imitating their owners' clothing. It can be anything: T-shirts, suits,
overalls, dresses and even shoes.

Fashion for animals intersects with fashion for people, so you can safely transfer
the fashionable decor on clothes and shoes for pets. Designers have not deprived dogs
of attention.

Fig. 1. Fashion clothing of people and dogs of the brand:
a, b - Gucci; ¢ — Cavalli

The main task of the clothes designing process for dogs is to develop such
compositional and structural and technological solutions that meet all the
requirements and consider all the information about the purpose and operating
conditions. Unfortunately, today there is almost no research on the design of clothing
for dogs, with the characteristics of the breed, age, climatic conditions and so on.

The hair protects the body of dogs from environmental factors. Meanwhile,
there are naked or hairless dogs. The degree of hair development depends on the
living conditions and breed of dog [9]. Given the anthropometric features of dogs,
there are certain types of hair in different breeds of dogs. Also, depending on the hair
type, some dogs need extra clothing at different times of the year to avoid
hypothermia, hair contamination and other problems.

Clothing for dogs must be functionally appropriate for the purpose, as well as
meet the individual style and requirements of the dog owner. An analysis of the
classification of clothing for dogs of small breeds was made (Fig. 2).
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Clothes for dogs

A y

By purpose By appearance For the season
> Everyday > Bycut » Winter
: By sex differences » Summer
—>|  Protective —  (for males, for .
females) —»  Demi-season
—|  Decorative —>
All-season
Hygienic By size (small,
- (after- medium, large)
operation
blankets)

Fig.2. Clothing classification for dogs of small breeds

In order to predict consumer properties, it is made an analysis of the situations in
which this type of clothing will be used and the basic movements of dogs. There are
two main functions of products for dogs: aesthetic and protective. The first is used for
clothing of all types of dogs, it is an attractive appearance of clothing. The protective
function protects dogs from weather conditions and harmful factors (for example,
ticks) [7].

Let's consider one of the most common types of clothing for dogs of small
breeds - dresses. Currently, there are such dresses for dogs as a blanket, which is well
suited for autumn or spring, when the dog does not yet need insulation on all sides. It
is established that the element of the pet's wardrobe as a dress for dogs of small
breeds sets 75%.

Dresses in summer are protecting the skin and fur of dogs from the harmful
effects of the sun, as well as deadly ticks. However, in the rainy or cold season, they
are not as practical as overalls or raincoat. For dogs, dresses for summer weather are
recommended (Fig. 3).

2 2

Fig. 3. Example of a dress for dogs of small breeds
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Dogs can distinguish colors, albeit in a limited range. All colors with
wavelengths ranging from 500 to 620 nm look like yellow to dogs [1]. Tests on dogs
show that dogs can distinguish red from blue. In general, the color of the clothes does
not affect the dog when worn. The chosen colors for dog clothes characterize the
owner more than the dog. Therefore, among dog owners, the most popular color for
clothing 1s black, because despite all the changes in fashion and style, black is a
practical color. The next popular color - pink for a girl and light blue for a boy,
owners often choose these colors so that people can distinguish the sex of the dog.
Owners are buying dog clothes to meet aesthetic needs, by selecting colors, textures,
and designs.

There are basic rules for the construction and design of dog clothing, such as
that it should be as comfortable as possible for the appropriate breed of dog. The
main task when designing dog clothes is not to create discomfort on the pet's body -
the clothes should sit as freely as possible and not interfere with the natural
movements of the animal. Also, the decor elements should be located so as not to
disturb the dog and not to injure it.

That is why during designing new collections of dogs clothes in addition to
"traditional" hand-made methods of decoration there will be used new modern
versions of it, as well as the latest equipment for its implementation. This kind of
products decoration is the main in a collection and gives it dynamics, which is the
main feature of any collection.

The main factors to consider when designing a dog's costume are the correct
following measurements:

- take dog measurements only in a standing position;

- measure volumes in the widest parts;

- when determining the length of the back, it is very important that the dog

stood, not sitting, and not lying down;

- when taking the neck circumference to focus on the size of the dog collar;

- to take measurements without tightening a centimeter tape;

- take measurements without ease allowances of fitting, or do not forget about

consider them during design. [4]

If the measurements do not correspond to the standard sizes of dog clothes, the
measurements should be rounded up.

If the clothes are too wide, the dog can get entangled in it, so the dress should
not be too loose, but at the same time not too tight. Carefully inspect the clothes, it
should not have sticking out threads. Since the claws of the pet can cling to these
threads or can get stuck when putting the paws in the sleeve space.

The smallest number of seams is welcome in any clothing for an animal. As for
the quality of the seams, they should be smooth and continuous. A large number of
seams is not only a discomfort for the pet, but also the risk that it will get wet or
freeze in the rain [5]. That's why you should impregnate these seams with a moisture-
repellent substance. Also an animal can seriously blow the back after a long walk in
bad weather.

When choosing a clasp on the dress, you should pay attention to what kind of
hair the dog has. If the dog's coat is short, you can choose dresses with any clasp [8].
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Pets with long hair should be dressed in clothes with buttons or hooks. Velcro dresses
are not recommended for dogs with long hair for obvious reasons. Velcro will hold
the animal's fur, which will quickly render it unusable. Zipper on the dress for dogs
of small breeds is also an inconvenient choice, which after pinching the fur can not
only create inconvenience to the owner, but also cause painful symptoms to the pet.

The material from which dog clothes are made has to be non-toxic and safe.
Owners should make sure that there are no objects on the clothes that the pet could
accidentally swallow or that could get stuck in the throat of an animal. Properly
selected clothing should be easy to put on and take off.

The analysis of existing collections of clothing, fabrics and accessories,
according to fashion trends of SS19/20, was used in a design of the creative
collection. This study made it possible to select the most characteristic proportions,
silhouettes, articulations, the most successful combinations of colors, textures and
prints, and more.

The creative concept is the main idea, the direction of designing purposes and
tasks that determines the value and the essential maintenance of the project [2]. Its
issues are occupying a central position in modern design. Conceptuality is a general
creative stage, which is a component of the project culture essence. Design is
contributing to focus on consumers’ needs and to solve their problems. Also when
designing a collection of dresses for dogs an important thing is the smooth transition
of one elements to others, their plasticity. The collection displays the softness,
lightness and a certain playfulness (Fig. 4).

Fig. 4. Collage of creative source for collection development

In the designing process, the main signs of promising changes in shapes and
proportions were formed. It should be noted that given the peculiarities of the
constitution of dogs, as well as the great differences of the musculoskeletal system
compared to humans, a wide variety of silhouette shapes becomes impossible, such as
O-shaped or "oversized" cannot be used because they interfere with normal processes
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of animal life. Therefore, the optimal silhouettes for dogs clothing are fitting and
semi-fitting.

The artistic image of the consumer is considered to be a certain type of image,
actually a creative ideal, reproduced from the real world, which carries symbolism
and psychological significance. In this case, it reflects the basic canons of modern art,
which dictate the closeness and return to nature. The main source of artistic features
of the designed collection are natural objects and their separate elements.

Conclusions. Due to the steady promotion of dog clothes as a consumer item,
the creation of a dog clothes collection is a relevant issue today, as it will diversify
the range of this type of clothing and satisfy the consumer with high quality products.
It is researched the consumption sphere, and consumer groups, on which clothes for
dogs are focused. Consumer properties, functions of clothes for dogs are defined. As
a result of the study of clothing for dogs as a consumer item, it is clarified its
importance and relevance, as it will diversify the range of clothing and satisfy the
consumer with quality products.
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Anomauin. Y cmammi 3'5C08aHO, W0 OOHUM 3i WLIAXI8 PO3BUMKY JIe2KOI NPOMUCTIO80CMI €
cmeopenns 30HuU 8invHoi mopeieni (3BT) mioc Yrpainowo ma €C. B nacniook yvoco, 8 Yrpainy
npuidyme npsami ingecmuyii: ye mexnonozii, 061a0HanHs, 8iON0GIOHI cmandapmu i napamempu 0is
NPOOYKYIi, WO NOHCEABUMb OISIbHICMb GIMYUZHAX NIONPUEMCNE 1e2KOi, 83VMMEBOT, MEKCMUNbHOL
npomuciogocmi. Busnaueno ocHo6HI nepcnekmueHi HanpAMu po3eUmK)y NIONPUEMCME WGEUHOT
eanysi neekoi npomucnosocmi Yxpainu. Ceped Hux: egexmuene YNpaeuiHHA GUMpPAmMamu ma
3HUICEHHs cobisapmocmi NPOoOYKYIi;, 3aCMOCY8AHHS MIJNCHAPOOHOI cepmudpixayii npodykyii ma
cmanoapmu3ayii npoyecie 8UpoOOHUYMBA K CKAAO08UX YAPABNIHHA AKICIO; YOOCKOHAIeHHS. PIGHS
opeaHizayii 8UpOOHUYMBA 3 BUKOPUCTNAHHAM MOOEPHI308aH020 YCMAMKYBAHHA MA HOBIMHLO2O
NPOCPAMHO20 3a0e3NeYeHHs; 8NPOBAONCEHHS CYUACHUX MEXHON02I UPOOHUYMBA MA 3MeHUEeHHs
MPUBALOCMI BUPOOHUYO020 NPOYECY,; HALALOONCEHHS MICHUX 36 S13Ki6 3 Oi3HeC-napmHepamu.

Knwuoegi cnosa: necka npomucnogicme, 30Ha 8inbHOi mop2ieni, punok npayi, kpainu €C.

Beryn. B ymoBax mornuOiieHHsI 1HTETpalliiHUX MPOIECIB CBITOBA €KOHOMIKA
nepebyBae Ha cTajii mepexoy Ha HOBUH TEXHOJOTIYHUI PIBEHb, [0 MTOCUITIOE POJIH
IHHOBAIllil Ta HAayKOBUX JOCSTHEHb y (OpMYyBaHHI KOHKYPEHTOCHPOMOXKHOCTI Ta
cTaOLIbHOCTI PO3BUTKY KOXHOI HalllOHAJIbHOT €KOHOMIKH [1].

CyyacHUM pPHHKOM IIpalll BHCYBalIOThCS HOBI BHMOTH JI0 3MICTY 1 IpOIECYy
npodeciitHoi MIATOTOBKM MaWOyTHIX (¢axiBIiB. Bix mnpaiiBHUKa ChOTOJACHHS
BUMArarmThCcsi TJIMOOKI TMpodeciiiHi 3HAHHS, BOJIOAIHHS OCHOBaMHM HayKOBOi
opraHizaiii mparii 1 KyJbTypu BUPOOHMIITBA; 3/IaTHOCTI 10 TEXHIYHOI Ta COI1aJIbHOT
TBOPYOCTI, JI0 MPOEKTYBaHHS BJIACHOI MISJIBHOCTI B PI3HUX COLIOKYJIbTYPHUX
CUTYyaIlIsSIX, CaMOBJIOCKOHAJICHHS, TOTOBHOCTI 3HAXOJUTH LUISAXU PIIICHHS MpoOsiemM
HE3aJIEKHO BIJ MOOJIMHOKUX OOCTaBUH, A0 pOOOTH MpH pi3HUX (popmax opraHizaiii
mparli 1 BApOOHUIITBA B KOPCTKUX YMOBax KOHKYPEHIIli, CIIPOMOKHOCTI BUPOOJISITH
0CO0JIMBY cTpaTerito MpodeciiiHOro MUCIIEHHS, MOBEIIHKY 1 NisUTBHOCTI [2].

Peanizamisi cTpareriyHuxX 3aBAaHb 10 MOpo(dECciifHOi MIATOTOBKH MalOyTHIX
negaroriB mpod)eCiiHOTO HaBYaHHS BHUMAara€ HOBHUX IMAXOIIB IMOJ0 TEPEXoy
KUIbKICHUX TOKA3HUKIB 1i piBHS B SIKICHI. BUHATKOBO Ba)KJIMBOTO 3HAaYEHHS HaOyBae
CTBOPEHHsSI  BIIMOBIIHMX TEAAroriyHMX YMOB TIJATOTOBKM  KBaji(hiKOBaHUX
pOOITHUKIB MPO(ECIHHOrO0 HaBUYaHHS KOHKYPEHTOCIPOMOXHUX Ha PUHKY Mpalli, 110
0a3yloThCsi Ha 3acajax IHHOBAIIMHUX TexHojorikd. IIpobGireMu mMmiArOTOBKHU
BHCOKOKBaTI(h1IKOBAHOTO BUPOOHUKA aKTyaJbHI K B YKpaiHI Tak 1 3a il mexxamu [12].

OCHOBHMM TMpPIOPUTETHUM 3aBJAHHSIM CHOTOJACHHA Il YKpaiHH € po30yaoBa
CUJILHOI €KOHOMIKHU. Jlerka mpoOMHUCIOBICTh € BaXKJIMBOIO CKJIAJIOBOI0 €KOHOMIKH,
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3pOCTaHHS SKOi MOE 3HAYHO MOKPALUTUTH €KOHOMIYHI MOKa3HUKHU KpaiHu.

Ha mpots3i ocTaHHIX POKIB JIETKa MPOMHCIOBICTh YKpaiHU TocTaja mepen
npobiieMaMu, K IPU3BEIM 0 MOTIPIICHHA MOKa3HUKIB i1 AisuibHOCTI [3]. Cepen
SKHX, MEPII 3a BCE, BUCOKA YacTKa IMIOPTOBAHUX TOBApiB, HECTIPUSATIMBI YMOBU IS
3a]yyeHHs! 1HBECTHIIi; HEIOCTAaTHICTh (DIHAHCYBaHHS HAYKOBO-IIOCIITHUX pOOIT,
BIJICYTHICTb Y 3HAUHOI YaCTUHU MiJNPUEMCTB €(PEKTUBHOTO YMPABIIHHS TOIIIO.
3a3HadyeHi mpoOJieMu CIiJi BUPINIYBATH KOMIUIEKCHO SIK JICPXKABOIO TaK 1 CaMHUMH
MIAIPUEMCTBAMU. TaKMM YUHOM, Hapa3l aKTyaJlbHOCTI HAO0yBa€ MUTAHHS 3/I1CHEHHS
AHAJTITUYHOI OLIHKU CY4aCHOTO CTaHy PUHKY OASATY YKpaiHU 3 METON BU3HAYEHHS
MEePCHEKTUB PO3BUTKY IIBEUHUX MIANPUEMCTB [7].

JlocnmipkeHHsIM  1aHOT MpoOJIeMH PO3BUTKY Yy Tally3l JIETKOI IPOMHUCIOBOCTI
VYkpainu 3aiimanuch BijioMi BueHi B. M. T'eeup, O. I'. boponuns, A. II. I'peuan, 3.
Kpacnogemcrka, X. T. AliiunoB Ta iH. 30KpeMa, pO3BUTOK IBEHHOI TPOMUCIIOBOCTI,
il ponp Ta Miclle B HAIIOHANBHIA €KOHOMIIl, PO3POOKY MeXaHi3My 3abe3nedeHHs
KOHKYPEHTO3JaTHOCTI Ta IHBECTHIINWHOT MPUBAOIMBOCTI IIBEHWHHUX MiANPUEMCTB,
OOTpYHTYBaHHS 1XHBOT IHHOBAIIMHOI MIsUTBHOCTI JIOCIKYBaJId €KOHOMICTH Ta BYCHI,
cepen skux FO.B. Hedpromona, FO.M. be3nitko, I'.O. 3emcrka, B.O. I'punniesuy, H.b.
bigauk, O.0. 3apem6ba, O.0O. I'onuapenko, JI.M. Oueperbko, M.C. I'pinuyk, C.P.
SAmumun, €.6. Xaycrosa, I.0. bapabacs, b.M. Kyprauceka, H.B. Yanenxo, O.b.
Moprynenp, C.O. Kopanpuyk, B.B. Ilomonsna, JI.P. I'aneko, P.I. 3aBagsgx ta 1Hmii.
Opnak, 3Bakaro4M Ha TMOCTIAHY JOWMHAMIKy Ta 3MIHM Yy JIe-TKId MPOMHCIOBOCTI,
npoOJieMH 11 pO3BUTKY BCE 1€ 3aJIUIIAIOTLCS HEBUPIIIICHUMH.

OcHoBHMIi TekcT. [IpuckopeHuii po3BUTOK HAYKU i TEXHOJIOT1H, TOTJIMOIECHHS
OpOLIECIB €KOHOMIYHOi 1HTerpauii Ta rioOaii3amii CTBOPIOIOTH HOBI YMOBH
(YHKLUIOHYBaHHS BUPOOHMYMX MIANPUEMCTB, 32 SAKUX TUIBKA aKTUBI3aLlA
IHHOBAIIIMHOI JiSUTBHOCTI, TEXHOJIOTIYHE TEPEOCHAINIEHHS BHPOOHUYOrO amapary,
MOJIEpHI3allii ~ OCHOBHUX  3ac00iB  BHUpPOOHMIITBA  MOXYTh  3a0€3MEUYUTH
KOHKYPEHTOCIIPOMOKHICTh ~ CY0’€KTIB T'OCHOJApIOBaHHS HAa BHYTPIIIHBOMY 1
30BHINTHBOMY PUHKaX [4].

Jlerka TPOMHCIOBICT — II€ CYKYHHICTh CIELiali30BaHUX  Tally3e
IPOMHUCIIOBOCTI, 110 BUPOOJISIOTH, TOJJOBHUM YHHOM, NMPEIMETH MACOBOTO BXKHUTKY 3
pI3HUX BHJIIB CHUPOBUHHM. BoHa 3aiiMae OJHE 3 Ba)XJIMBUX MICIlb Y BUPOOHMIITBI
BaJIOBOT'O HAI[IOHAJILHOTO MPOJYKTY 1 Ipa€e 3HaYHy POJib B €EKOHOMIIII KpaiHu [3].

Jlerka mpomucioBicT, YKpaiHM iCTOPHMYHO Mae IOTYXKHMH IOTeHmian. Iif
HaJSKUTh BAXJIMBE MICIIE CEepel Taldy3ed HapogHoro rocmomapcTBa. Jlerka
MIPOMUCIIOBICTh BKIItOUa€e B cebe 17 miaramyseil: TeKCTUIbHY, TPUKOTAXHY, IIBEHHY,
HIKIpSIHY, B3YTTEBY, XYTPOBY, TajaHTepelHy Ta iHII ramysi [6]. BomHouac, nerka
MPOMHUCIIOBICTh Ma€ 3B 530K 3 CYMDKHHUMH Taly3sMH Ta OOCIYrOBY€ YBECH
rocroIapChbKuii KomIuieke kpainu [11].

3 HaOYTTSIM HE3ISKHOCTI VYKpaiHM BUPOOHMIITBO IIIBEHHHX BHUPOOIB
3MEHIIWJIOCH Y JEKUJIbKa, HEMOXKJIMBE 3/IIMCHEHHS PECTPYKTypH3allii MiAIPUEMCTB Ta
iX MpUCTOCYBaHHS O POOOTH y PUHKOBOMY CEPEIOBHILI, HE MOMKIIMBE IIBUIKE
NepeopiEHTYBaHHS BHUPOOHUIITBA Ha BHUITYCK HOBOI MOJHOI MPOAYKIli, MpoOiema
3acTapijioro o0JIaIHaHHSI Ta TEXHOJIOT1H, HEMOXKIIUBICTIO MIKTaidy3eBHX 3B’SI3KIB Ta
BTPaTOI0 CUPOBUHHOI 0a3u [7].
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Po3Butok VYkpainu y cTpaTeriyHoMy BHUMIpl CHOpPSIMOBAHUM Ha TOOYIOBY
CHJIBHOI Ta CY4YaCHOI €BpPONENCHKOI JEMOKPATUYHOI JEpPkKAaBU 3 MOTYKHOKO
EKOHOMIKOI0, sika O 3ale3meuyBasia TiHE JKUTTA KOXXKHOMY Ii TpPOMAJSHUHY.
[lepuroueprose 3Ha4eHHsI TYT HAJEKUTh EKOHOMIYHOMY 3pOCTaHHIo [3].

BuxopucTtanHs TOJIHIOBUX CXE€M — OJHA 3 OCHOBHHX Tally3eBUX OCOOJIMBOCTEH
TISTTBHOCTI MIBEWHUX MIANPUEMCTB YKpaiHu. 3a nmanumu Ykpiaermpomy, 90 %
nitounx mBeHHuUX (paOpuk CHIBOPAIIOIOTh 3 1HO3EMHHMH KOMITAHISIMH 34
JABaJbHUIIBKOIO CXEMOIO 3 PI3HOI0 IITMOMHOIO 1i BUKOpUCTaHHA. [leski mianpueMcTBa
BHKMBAIOTh 32 PAXyHOK JaBAJbHUIILKOTO BHPOOHHWIITBA, IHIII BHUKOPUCTOBYIOTH
JaBANBHUIIBKY CXEMy TOpsiA 3 TUIAHOBUM BUPOOHHUIITBOM MJi JOJATKOBOTO
3aBaHTaXEHHS BUPOOHMYMX MOTYXHOcTeW. Ympomox 2010 p. OCHOBHUMH
napTHEpaMH B OIEpalisX 3 JaBaJbHUIBKOIO CHPOBUHOIO Oynu Kpainu €Bpomu —
Himeuuuna, Jlanis, [lonsma, bensris, Itams [3].

CyvacHuil cTaH rajgysi € HaclIiJKOM KPHU3H, [0 BUHUKIJIA B YKpaiHi, IPUUUHAMH
criaJy BUpOOHHIITBA TOBAPIB JIETKOI TPOMUCIOBOCTI €:

- CKacyBaHHS LEHTPATI30BAHOTO IUUIAaHYBAaHHS, 3aMOBJIEHHS TMPOIYKIIi Ta
JiOpanizaiisi BHYTPIIIHROTO PUHKY 0€3 BIAMOBIAHMX €KOHOMIYHHMX Ta HOPMATHUBHO-
PaBOBUX 3aXOJlIB MPHUBEIH JO 3alOBHEHHS BHYTPIIIHBOTO PUHKY IMIOPTHUMH
TOBapamu;

- pi3Ke CKOPOYEHHSI BITUYM3HSHOI CHUPOBMHHOI 0a3u 1 TOBHA 3aJIEKHICTh
TEKCTHJIbHOI TPOMMCIIOBOCTI Bl IMIIOPTOBAHOI CHPOBUHH;

- BIJACYTHICTh UUIICHOI JEp>KaBHOI TOJITHKH JO KOHCOJiAAIlii KOIITIB
JEP’)KaBHOTO OIODKETY, BJIACHUX KOIUTIB MIANPHEMCTB, a TaKOX KpEIWUTIB Ta
3aJIy4eHUX 1HBECTUIIIN;

- BIJCYTHICTh NpPUBAOJMBUX YyMOB, IIOJAO 3aJy4y€HHS 1HBECTOPIB IS
AMHAMIYHOTO PO3BUTKY JIETKOT MPOMHCIIOBOCTI;

- BIJICYTHICTh IIIbOBOTO (hiHAHCYBAaHHA Ta IHQIIAIIS MPU3BEIXM 10 BTpaTH
MIIIPUEMCTBAMU  Taly3l OOIrOBMX KOINTIB, II0 BHUMYCHJIO [MpaIfoBaTH 3a
JaBaJbHUIBKUMU (TOJIIHTOBUMH) CXEMaMHU;

- CKJAJHICTh MHUTHUX MPOUEAYp M NIANPUEMCTB Traidy3l 3a YMOBH
JaBaJbHUIIBKOI CXEMU 1 €KCIIOPTY MPOAYKIIII;

- 3HWKEHHS KYIIBEJIBHOI CIPOMOKHOCTI HACEJIEHHS BHACIHIJOK 3MEHILICHHS
peanbHUX JTOXO/IB;

- pi3Ke 3pOCTaHHs I[iH HAa CUPOBHHY Ta €HEProHOCIi MPU3BENO 0 30UIbIICHHS
co0IBapTOCTI MPOMAYKIII, 3aroOCTPUIIO AUCHPOIOPIi MDK IIHAMH Ha TOBAapH Ta
KyHiBEJIbHOIO CIIPOMOKHICTIO HACETICHHS;

- BIJACYTHICTh OIODKETHOTO (PiHAHCYBAaHHS HAayKOBO-JOCHITHHUX, JOCIIIHO-
KOHCTPYKTOPCHKHUX po0iIT, Ha PO3POOKY HOBHX TEXHOJIOTI;

- HM3bKa 3apo0iTHA I1aTa pOOITHUKIB Tajy3l, 1 IK HACI1I0K, 3HKEHHS IPUTOKY
MOJIOIMX KaJpiB Ha MIANPHUEMCTRBA,;

- BIJICYTHICTh BUPOOHUIITBA CIIEI1aJII30BAHOT0 OOJIaTHAHHS JJIsI BUPOOHUIITBA
TOBApIB JIETKOI MPOMUCIOBOCTI Ta 3aIACHUX YaCTHH JI0 HHOTO;

- BIZICTQJIICTh 32 CBOIM TE€XHOJIOTIYHHUM PIBHEM Ta JU3alHEPCHKUMU PIIICHHSIMHU
B1JI MPOBIIHUX 3aKOPJOHHUX MiAMTPUEMCTB. TOIIO [3].

OpHuM 31 NUIAXIB PO3BUTKY JETKOI MPOMMCIOBOCTI € CTBOPEHHS 30HU BIIBHOL
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toprisii (3BT) mixx Vkpainoro ta €C. Ha croronni mpsimi iHBecTHllli B YKpaiHy 3
KpaiH €Bponeiicbkoro Coro3y Maike NPUINUHUAIUCSI. A TIANHCYIOYH YTrony,
YKpalHChbKU BUPOOHUK IMpHiiMae Ha ceOe 3000B’sA3aHHS IIATH 3a MpaBUIAMH Kpa'l'H
€C. B nacmigok 1nporo, B YKpaiHy OpUHIyTh MpsiMi 1HBECTHUIi: 1€ TEXHOJOT],
oOjajHaHHs, BIAMOBIIHI CTaHIAPTH 1 MapaMmeTpu Ui MPOAYKLIi, IO MO>KBAaBUTh
JISUTBHICTD BITYM3HAX MIJMPUEMCTB JIETKOI, B3YTTE€BOI, TEKCTUIBLHOI MPOMUCIOBOCTI
[10].

OCHOBHMMH TIEPCTIEKTHBHUMH HaIpsiMaMH PO3BUTKY MIiANPHUEMCTB IIBEHHOI
rajxysi JIerKoi MPOMMCIIOBOCTI YKpaiHU €: 3HUKEHHS cOoO1BapTOCTI MPOAYKII Yepe3
VIOPABIIHHS BUTpPAaTaMU; YIPaBIIHHA SKICTIO MPOAYKIIi 3aCTOCOBYIOYM MIKHAPOJHY
cepTudikallilo TPOAYKLII Ta CTaHAapTU3alii MpoueciB il  BUPOOHUITBA;
BUKOPUCTaHHA MOJICPHI30BAaHOTO YCTAaTKyBaHHS Ta HOBITHBOTO TMPOTPAMHOTO
3a0e3MeYeHHs; CKOPOUYEHHS TPUBAJIOCTI BUPOOHMYOTO TIPOIECY 3a PaxyHOK
BIIPOBAHKCHHS CYYaCHUX TEXHOJIOT1H BUPOOHUIITBA; HAJATOJKEHHS TICHUX 3B’S3KIB
3 O13Hec-mapTHepamu [3].

Mu BBaka€eMo, IO OCHOBHUMHU TaJbMIBHUMH (aKTOpaMu y Traiy3l Jerkoi
MIPOMHUCIIOBOCTI YKpaiHU €: MpoOJIeMH 3 CUPOBHHHOIO 0a3010, sSika BHUUEPIYETHCH,
MPOIYKTUBHICTh TMpalll, 0 3HAXOJUTHCS HA HU3BKOMY pIBHI, HHU3bKa SKICTh
OpONyKIii, AepiuuT BIacHUX  (IHAHCOBUX  PECypCiB,  BaKKOJOCTYIHICTh
JIOBIOCTPOKOBHUX KPEAMTIB, BUCOKI BUTPATH HA BUPOOHUIITBO TOBAPIB T4 BUCOKI IIHU
Ha MPOAYKI[II0, HU3bKa KOHKYPEHTOCHPOMOXHICTh MNPOAYKIi Yy TMOpPIBHSIHHI 3
IMIOOPTHUMH TOBapamH, IEPENOBHEHHS BHYTPIIIHROTO PUHKY TOBapaMu TpyNu
«CEKOH/I-XEH[», HU3bKUW pIBEHb I1HBECTULIA y PO3BUTOK Tally3l, BHUKOPHCTAHHSI
3acTapiioro 00JiaJiHaHHS, HU3bKa KYIIBEJIbHA CIPOMOXHICTh HACEJICHHS, HU3bKUI
pIBEHb 1HBECTULIMHOT IPUBAOIUBOCTI MIAMPUEMCTB JIETKOI POMHUCIOBOCTI.

Ane, HE3BaXKalOUMW Ha TPOOJIEMH, SKI TaIbMYIOTh MPOIEC PO3BUTKY JIETKOi
IPOMHUCIIOBOCTI YKpaiHH, BCE K TaKH ii BapTO PO3TISIATH SIK MEPCIEKTUBHY Taly3b.
[lepcnieKTUBHICTH POOOTH TalTy31 MOJATAE Y 30LIBIIEHH] YACTKU BITUU3HSHUX TOBAPIB
HAa BHYTPIIIHBOMY PHUHKY Ta Yy 3pOCTaHHI €KCHOpPTYy MPOAYKII BJIACHOTO
BUPOOHUIITBA.

BucHoBku i mpono3uuii. AHani3 HAyKOBUX Mpailb HAYKOBIIIB JIAlOTh MiJACTaBU
CTBEp/KYBaTH, 1[I0 MIJANPUEMCTBA IIBEHHOI MPOMMCIOBOCTI  MOTPEOYIOTH
peabumiTaiii Ha Makpo- 1 MakpopiBHi. [ migBUIeHHS €(QEKTUBHOCTI PO3BUTKY
IIIBEHHOT MPOMUCIIOBOCTI CIIiJT 3aCTOCOBYBATH TaKl 3aXOJ: 3aTyYCHHIO 1HBECTHUIIIH;
MOCWJICHHS KOHTPOJIIO TMiJl Yac BBE3CHHS IIBEHHUX BHUPOOIB s 3amoOiraHHs
KOHTpaOaH/l, MiJBUIIEHHS TEXHIYHUX Oap’€piB Ha NUIAXY BBE3EHHS «CEKOH]I-
XEHJLy»; CIPSIMYBAaTHU JISJIbHICTh MIANPUEMCTB Ha MiABUILEHHS SKOCTI MPOAYKIII Ta
PO3IIMPEHHS] ACOPTHUMEHTY BIJAMOBIAHO 1O BHUMOT PHHKY; 3MEHIIUTH YacTKy
BUPOOHUIITBA 3a JaBaJbHUIIPKOIO CXEMOIO 32 PaxyHOK BHIYCKY MPOAYKLI 3a
BIIMOBIAHOT ~ SIKOCTI;  3a0e3medeHHs  cepTUdikamii  MIANPUEMCTB  IIBEHHOI
IPOMHUCIIOBOCTI 32 MIXXHAPOJITHUMHU CTaHAPTAMH.
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Abstract. The article clarifies that one of the ways to develop light industry is to create a free
trade area (FTA) between Ukraine and the EU. As a result, direct investments will come to
Ukraine: these are technologies, equipment, relevant standards and parameters for products that
will revive the activities of domestic enterprises of light, footwear and textile industries. The main
perspective directions of development of the enterprises of the garment branch of light industry of
Ukraine are determined. Among them: effective cost management and cost reduction; application of
international product certification and standardization of production processes as components of
quality management; improving the level of production organization using upgraded equipment and
the latest software; introduction of modern production technologies and reducing the duration of
the production process, establishing close ties with business partners.

Key words: light industry, free trade zone, labor market, EU countries.
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QUALITY OF THE MODERN RANGE OF CHILDREN'S CLOTHES
AKICTb CYYACHOI'O ACOPTUMEHTY JUTAYOI'O O4ATY
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K.t.S. / K.M.H.
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Xapxigcokuul mopaogenbHo-ekoHoMiyHuu incmumym Kuiecbkoco Hayionanbno2o mopaogenbHo-
eKOHOMIYHO20 YHigepcumemy, Xapkie, Omaxapa Apowa 8, 61045
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Kharkiv, Otakara Yarosha str. 8, 61045

Anomauin. B pobomi Hasedeno amaniz cywacHoeo puHKy YKpaiHu oumsiuozo 0052y ma
3G3HAYEHO, WO PUHOK HACUYEHUU WUPOKUM ACOPMUMEHMOM NPOOYKYIl GIMUYUSHAHO2O0 MdA
iHO3eMHO020 8UpoOHUYMEaA. [[oCniodceHo MAapKy8auHs Oecamu 3pa3Kié MPUKOMANCHUX OUMAYUX
NOB3VHKI6 610 YKPAIHCOKUX MA [HO3eMHUX 6upooOHuxie eumoeam HJ] ma eussneno, wo minvku
npooykyis TM «I'a66i» ma TM «bembi» mae nogne mapkysanms. 3a AKICHUMU XAPAKMEPUCMUKAMU
NOB3VHKU KUMAUCHbKO20 BUPOOHUYMEA MANU HeOONYCuMi 0egphexmu.

Knrwuoei cnosa: sxicmv, Oumsayi no63VHKU, OP2AHONENMUYHI NOKAZHUKU, MPUKOMAICHI
BUPOOU, MAPKYBAHHL.

Beryn.

3a OLIHKAMM EKCHepTiB, PIYHUNA OOOPOT PHUHKY IUTAYOrO OAATy B YKpaiHi
cTaHoBUTh Onu3bko 20 mupn. rpu. [1]. Ha ykpaiHcekoMy pHHKY IpeacCTaBICHUN
IMUPOKUI  aCOPTUMEHT JUTSYUX TPUKOTAKHUX BUPOOIB SIK  BITUYU3HSIHOTO
BUPOOHUIITBA, TaK 1 IMIIOPTHOTO.

TpukoTaxkui OUTU3HAHI BUPOOU — BUPOOH, SIKI HaJsAraroTh Oe3mocepenHbo Ha
TiJI0, TIPU3HAYEH]1 /I CTBOPEHHS TITIEHIYHUX yYMOB 1 TEIJIOBOTO KOMQOPTY Tifa,
3aXUIIAI0Th IIKIPHUNA MOKPUB BiJI KOHTAKTY 3 BEPXHIM Ta JIETKUM OJISITOM.

3a0e3nedeHHs] SIKOCTI TEKCTWJIBHUX TOBapiB € OJHUM 3 HaWBaKJIMBILIUX
dakTopiB popMyBaHHS COIIATBLHOI Ta €KOJIOTYHOT O0€3MeKH HACEJICHHS, I ABUIIECHHS
PIBHSI JKUTTA.

Orasp Jgiteparypu.

JUTsS4unii onar yKpaiHCbKUX BUPOOHUKIB ChOTOJHI KOPUCTYETHCS BCE OLIBIINM
MOMUTOM Yy BITYM3HSHOTO CIIOKMBaua, SIKUM paHille BiJJaBaB CBOIO IepeBary
iMropTHUM ToBapaMm. [llupoke pi3HOMAHITTS IIKaBUX MOJeNiel Ha PsAIy 3 TOJOBHOIO
BIJIMIHHOIO PHCOI0 JHUTSIYOTO OJSTY YKPAiHCHKUX BUPOOHUKIB BijJ 3apyODKHUX —
JOCTYITHOIO I[IHOKO Ta SKICTIO, — II€ T1 NMPUYMHM, 3aBIASKH SKUM BITUM3HSHI (ipMHU
3aiHSUIA TOYECHE MICIE Ha BHYTPINIHbOMY PUHKY 1 Y CBIJTOMOCTI CIIOHBAaYiB.

ACOPTUMEHT JUTSYOrO0 TPUKOTAKHOTO OJATY BITYM3HAHUX BUPOOHUKIB
MPEACTABICHUM TaKUMU TOProBUMHU Mapkamu, ik TM «['a66i», TM «bem0Oi», TM
«lonecBity, TM «Jlaiicy, TM «Amopino», TM «®naminro», TM «Banepi-Tekey,
TM «Opsraiiko», TM «Amnica», TM «V’Nkids», TM «Ilemmi», TM «Tatomxkay», TM
«JIrotuxk», TM «JIuza Texc», TM «Dana», TM «KID JOY», TM «Aumica», TM
«/JliHa» Ta 6ararbMa 1HIITUMH.

JuTsunii ofsr yKpaiHCBKOrOo BHUPOOHMKA, Ha BIAMIHY BiJ €BPONEUCHKUX
BUpOOiIB, Mae Oe3nmiu mociB. [lo-mepine, BCi BUpOOM BIAPI3HSAIOTHCS HE TUIBKH
rapHOIO SIKICTIO, alle ¥ MPUHHSATHOIO I[IHOIO, aJKE BCl BHPOOHMIITBA 3HAXOMSITHCS
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no0yn3y pPUHKIB 30yTy. A 3aBASKW CTaHAApTHIA YKpaiHCBKIA pO3MIpHIN CITII,
MO>KJIIUBO KYIIUTH OJIAIT, AKUI Oy/ie BIAMIHHO CUJITH HAa MaJIOKy [2].

JlonaTKOBOIO TIEpeBarold € Te, M0 JUTSYMA OJSIr YKpPaiHCHhKOTO BHUPOOHHKA
BIJIMOBIZa€ BCIM CaHITApHUM HOpPMaM 1 TirieHiYHuUM BuMoram. Ha koxHOMy ertami
BUPOOHUIITBA SIKICTh OJATY MpoxoauTh mnepeBipky [3]. Lli moka3Huku poOisTh
BITYM3HSHUN JUTSYMN ONAT MOIYJISIPHUM HE JIMILE Ha YKpaiHCbKOMY PHMHKY, a U 3a
KOPJIOHOM.

Ha yxpaiHCbKOMY pHHKY TakOX MPEACTABICHUN MUPOKUNA aACOPTUMEHT
IMIIOPTHUX JUTAYUX TPUKOTAKHUX BUPOOIB. B OCHOBHOMY pHUHOK HAaCHYEHHH
npoaykuiero mianpuemcts Typeuunnu — 34 %, Kutato — 19 %, kpainu banrii, Yexii,
[Monbuii — 15 %, binopycii — 9 % Tta iHmux kpain — 23 % [1].

Jns nocnimxkenHs Oynu B3sTi 10 3pa3kiB MOB3YHKIB TPUKOTAXHUX IJIs AITEH
SCEJIbHOTO BIKY BITYM3HSHMX Ta 1HO3EMHUX BHPOOHMKIB: 3pa30oK | — MOB3YHKH
T™M «['a661» (Bupobnux TOB «T[» I'ab6i», Ykpaina, M. XapkiB); 3pa3ok 2 -
noB3yHkn TM «bem6i» (Bupobnuk TOB «bem6i», Ykpaina, M. XMeIbHUIIbKHUI);
3pa3ok 3 — moB3yHkH TM «Mini» (BupoO6Huk ®POII «IllmakoBa T.B.», Ykpaina,
M. XapkiB); 3pa3ok 4 — moB3yHku CIIJ[ «Kipmiuosa [. B.» (BupoOuuk CII[
«KipmivyoBa 1. B.», Ykpaina, m. KuiB); 3pasok 5 — mos3ynku TOB «Tekcrnpom»
(Bupoonuk TOB «Tekcnpon», Ykpaina, M. KuiB); 3pazok 6 — TOB3YHKH
T™ «V’Nkids» (Bupobnuk ®OIl «Tpyrenp H. ®@.», Ykpaina, m. KomcomMonabCchK);
3pa3ok 7 — noB3yHku TM «Foxy», (BupooHuk Kutait); 3pa3ok 8 — moOB3yHKU AUTSUI,
(BupoOHuk Kurail); 3pazok 9 — mnoB3yHku «BaBy», (BupoOHMK TypeuunHa);
3pa3ok 10 — nmoB3yHkM auTs4l (BUpoOHUK TypeyunHa).

Ha nepmomy ertami gocmiikeHHs OyJi0 BUBYEHO MAapKyBaHHSI TPUKOTAKHUX
MOB3YHKIB. /[[711 MapKyBaHHS TOTOBUX TPUKOTaXHUX BUPOOIB 3rigHo 'OCT 3897-87
«M3penust TpukoTaxHble. MapKUpPOBKa, YITAKOBKA, TPAHCTIOPTUPOBAHHUE U XPAHEHUE)
3aCTOCOBYIOTHCSI TOBAPHUH SIPJIMK Ta CTPIUKA 13 300paKEHHSIM TOBApHOIO 3HAKY.

Ha toBapHOMy sipiiMKy BKa3yrOTh Takl JlaHi: TOBapHHUM 3HAK MIAMPUEMCTBA-
BUpPOOHMKA, MWOTO HaliMEHYBAaHHS 1 MICHE3HAXOKEHHs, HallMEeHyBaHHA BUpPOOY,
MO3HAYEHHSI CTaHAApPTy a00 TEXHIYHMX YMOB, apTUKYyJl BUPOOYy, HOTO MOJEIb,
PO3MipH, COPT, ATy BUTOTOBJICHHS (MICS1lb, PIK), IITPUX-KOJI.

MapxkyBaHHS — 11€ OCHOBHE JKepesio iHdopmMarlii mpo ToBap sl CIIOKUBAYiB, a
TaKOX 17IeHTU(IKAIlIS TOBApY.

3a pe3ynbTaTamMu AOCTIIPKEHHS] TOBHOTU MapKyBaHHs OyJI0 BCTAHOBJIEHO, 1110 HE
BCl 3pa3Kd MaroTh TMOBHY iHdopMalio mpo ToBap. IIoB3yHKHM yKpaiHCBKOTO
BUPOOHUIITBA MaJIi HE3HAYH1 TOPYIIIEHHS] B MApKyBaHHI.

MapkyBanHsa 1oB3yHKIB TM «I'a661» Ta TM «bem61» MOBHICTIO BIANOBIIAE
BUMOraM HOPMAaTUBHOTO JIOKYMEHTY, y MapKyBaHHI noB3yHKiB TM «V’Nkids» He
BHCTAYaJl0 MTPUX-KOAy. He moBHE MapKyBaHHs MOKHA BiA3HAYHUTH 1 Y YKPaTHCHKUX
nmoB3yHKiB TM «Mini», CI1[] «Kipmivosa I. B.» Ta TOB «Tekcnpoay», He BUCTa4aio
apTUKyil1y BHpoOy, HOMepy Mojeni BHpoOy, mTpux-komy. Cmig BIAMITHUTH, IO
HOPMATHBHUHN JOKYMEHT Ta CKJIaJ| CHPOBMHHU yKa3aHi Ha sIPJIMKaX BCIX 3Pa3KiB Bij
YKpaiHChbKUX BUPOOHUKIB.

Ha moB3ynkax TM «Miniy», CIIJ] «KipmiuoBa I. B.» ta TOB «Tekcmpom»
BIJICYTHSI TKAHMHHA CTPIYKa 3 YMOBHUMH MO3HAYEHHSIMU CIIOCOOIB YHINCHHS, IIPAHHS
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1 IpacyBaHHs BUPOOY.

[lono IMOOPTHUX TPHUKOTAKHUX TOB3YHKIB, TO JKOJEH 31 3pa3KiB HE MaB
MOBHOTO MapkyBaHHs. OcoOIMBO Bpa3uiu 3pa3ku i Homepom &, 9 ta 10. Ha manux
3pa3kax BIJICYTHS Taka BakJiMBa 1HQOpMaIlis, K TOBApHUHN 3HAK, apTUKYJ, pPO3MIp,
COpT BUPOOYy, HOPMATUBHHUM JOKYMEHT, CUMBOJIM IO JOTJIAIY 32 BUPOOOM, IITPUX-
KOJ, @ Ha €TUKEeTI 3pa3ka mig HomepoMm 10 HeMae KOAHMX JAHUX MPO MaTepiayl 4u
CKJIa/l CHPOBHHU.

Takox OyB mepeBipeHU MTPUX-KOJ, IKUW OyB BKa3aHMI JIMIIE HA MAPKYBaHHI
3paskiB 1, 2, 7, ta 8. KoHTpoibHa mu@pa BCiX IUX 3pa3KiB CHiBOajajia 3
KOHTPOJIBHOIO ITU(POI0, 3a3HAUYCHOIO B IITPUXOBOMY KOJI.

HacTtynHuMm erarom Oyi0 BU3HA4YE€HHsI COPTY JOCHIJHUX 3pa3KiB MOB3YHKIB 3a
OpPraHOJIENTUYHUMHU NTOKa3HUKAMU Ta JIHIHHUMH pO3MIpaMH.

AHai3yloud OTpUMaH1 JlaHi, CJiJ 3a3Ha4uTH, W10 TIPU MPOBEJICHHI
OpPTraHOJIENITUYHOI OIIIHKM BCl JOCHIKyBaHI 3pa3Kd MOB3YHKIB JAUTAYUX, KpIM
MOB3YHKIB BUpoOHuIITBa KuTail, 32 BciMa TMOKa3HWKAMH BiAMOBIIAIOTH BUMOTAM
['OCT 1136-81 «M3nenust TpukotaxHe O6enbeBbie. OnpenesneHue COPTHOCTUY 1 THM
caMUM MIATBEPIKYIOTh CBOIO HAJIEXKHICTh 10 BUpOOIB 1 rarynky. TpukoTaxkHi
MOB3YHKU KUTACHbKOTrO BUPOOHUIITBA Majd HEJOMYCTHMI MOPYIICHHS AJs BUPOOIB
MIEPIIOTro TaTyHKY, a caMe IJIsIMY Ha BUPOO1, KpIM TOTO I1i TOB3YHKH MaJIA PSJ HITUX
nedeKTiB, TaKUX SK MPOOMBKA, 3aTsHKKA, YTOHEHHS B1J] OOPUBY BOJIOKOH, TOIIIO.

Takoxx Oyyio MepeBipeHO MPaBUJIBHICTh MOIIUTTS Ta 3A1MCHEHO BUMIPIOBAHHS
JTHIAHUX po3MipiB 3pa3kiB. BumiptoBanua npoBoauiucsa 3rigHo 'OCT 12694-90
«3nenust TpUKOTaKHBIE OeTbEeBBIC, ISl IETEH SCETBPHOTO U JOIIKOJIBHOTO BO3pacTa.
OO6mue Texuuyeckue TpedboBanus». Pe3ynpTaTu BUMIpIOBaHb HaBeJIeHI B Ta0. 1.

Taoauusa 1
JliniliHi po3Mipu IMTAYMX NOB3YHKIB
3pa3ku JosxuHa | llupuna | npraanmo | [osxkwnnua | JloBxkuHa
BUpOOy, | BUpOOy, | JiHIi CTETHa, | CHAIHHSA, | CIIAY, CM
cM cM cM cM
TM «I["a6061» 39 14 29 24 10
TM «bemb6i» 35 16 25 20 8
T™M «Mini» 38 15 27 19 10
CITLJ 41 15 28 24 10
«Kipnivosa [.B.»
TOB «Tekcnpony 35 14 26 23 10
TM «V’Nkids» 40 15 23 23 12
TM «Foxy» 38 17 26 21 10
JuTs41 MOB3yHKH 39 14 25 21 -
(Kuraii)
TM «Baby» 39 15 24 20 12
[ToB3yHKH AUTSU1 40 18 28 23 10
(Typeuuuna)
Aemopcovka po3pobka
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[lin wac JOCHIDKEHHS JHHIWHUX PO3MIPIB JUTSYMX TIOB3YHKIB  OYJI0
BCTaHOBJICHO, 1110 Y ACSIKUX 3pa3KiB, a came y moB3yHKIB TM «['a06i», TM «Mini» ta
CIIJ «Kipmiuona 1.B.», mupuna BupoOy 1o JiHii cTerHa 3HauHo OUIbIIA Bl IIUPUHU
BUpoOy. lle cBimUMTH Mpo Te, IO ILi MOB3YHKH OYyIyTh 3pYYHUMHU HAaBITH MpPH
BUKOPHUCTAHHI MaMIIEpPCiB, Ta HEe OyayTh OOTSKYBATU PyXiB AUTHHHU. Y BCIX IHIIUX
MOB3YHKIB PI3HUI LMX [OKAa3HUKIB He3HayHa. Takoxk Oyl0 BCTaHOBIIEHO
MOPYIICHHS MPABUJI TIPHU MOIIUTTI IMIIOPTHHUX TMOB3YHKIB KUTaCHKOTO BUPOOHHMIITBA,
a/pKe y IUX TMOB3YHKIB BIJCYTHS J€Talb CIITy, a 3aMIiCTh HhOTO BUJIOBXKEHA 3a/IHS
YyacTHHA MOB3yHKa B 00siacTi ctomu. Lle cBiIUuTh mpo Te, 110 BUPOOHUK €KOHOMUB
TPUKOTAXKHE TOJIOTHO TPU BUPOOHHITBI MOB3YHKIB. [IOB3yHKM 3 TakuM 3HAYHUM
ne(heKTOM He eproHOMIYHI, BOHM HE 3pYy4Hi y BUKOPUCTaHHI Ta OyayTh 0OMEXYyBaTH
PYXHU TUTUHHU.

BucHoBkwu.

JlocmikeHHsT TIOBHOTH MapKyBaHHSI IUTAYWX TMOB3YHKIB TOKa3ajiu, 10 HE BCl
3pa3Ky MajM MoBHY iHGopmarlito mpo ToBap. [10B3yHKH YKpaiHCHKOTO BUPOOHHUIITBA
MajJud HE 3Ha4Hl TOpYyIIeHHS B MapkyBaHHi. [l[ol0 IMIIOPTHUX TPUKOTAKHUX
MOB3YHKIB, TO Ha >KOJHOMY 13 3pa3KiB HEMa€ MOBHOTO MapKyBaHHA. Ha 3paskax
MOB3YHKIB KHTAMCHKOTO Ta TYpEIbKOr0 BUPOOHUIITBA BIJACYTHS TaKa BaKJIMBa
iHdopmarlis, SK TOBApHUN 3HAK, APTUKYJ, PO3MIp, COPT BUPOOY, HOPMATHUBHHIA
JOKYMEHT, CUMBOJHM MO JAOIJISIAY 3a BUPOOOM, INTPHUX-KOJ, BIJICYTHI JaHl TpO
Marepiai 4Yd CKJIaJ CUPOBHUHH.

[Ipy aHamizi OTPUMAHMX OPraHOJENTUYHUX Ta BHUMIPIOBAJIBHUX pPE3YJIbTATIB
OyJ10 BUABIIEHO, IO BCI 3pa3KH MIATBEPANINA CBOI HAJEKHICTH 10 BUPOOIB MEPIIOrO
raryaky BignoBigHo ['OCT 1136-81 «M3aenusi TpUKOTa)XKHbIE OEIbEBBIC.
Onpenenenue copTHOCTU», Ta BianoBiganu Bumoram ['OCT 12694-90 «U3penus
TPUKOTaXHbIE O€JheBbIC NJISI JETEH HOBOPOXKIACHHBIX, SICENIBHOTO W JOIMIKOJIHHOTO
Bo3pacta. OOlIMe TEXHUYECKUE YCIOBHUS», KpPIM 3pa3Ky IOB3YHKIB KHTalCBHKOTO
BUPOOHHUIITBA.
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Abstract. Today, children's clothing from Ukrainian manufacturers is in increasing demand
from domestic consumers, who previously preferred imported goods. A wide variety of interesting
models, along with the main distinguishing feature of children's clothing from Ukrainian
manufacturers from foreign - affordable price and quality - these are the reasons why domestic
companies have taken pride of place in the domestic market and in the minds of consumers.

The analysis of the modern market of children's clothing in Ukraine showed the saturation of
a wide range of domestic and foreign products.

In order to determine the quality of the modern range of children's clothing, in particular
knitted sliders, ten samples were selected. The sliders were examined for completeness of marking
and qualitative characteristics.

According to the results of the completeness study, it was established that only the products of
TM "Gabby" and TM "Bambi" have full labeling.

When analyzing the obtained organoleptic and measuring results, it was found that all
samples confirmed their belonging to the products of the first grade, except for the sample of sliders
made in China.

Key words: quality, children's sliders, organoleptic indicators, knitwear, marks.
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Abstract. The work included research of bat algorithms and their modification to solve
management tasks at food enterprises. Selection of the bat algorithm on the basis of Levy flight
search strategy, which provides formation of alternative plans for order execution, taking into
account the proposed mathematical model, the use of which allows to form new plans and to
reconfigure existing plans in a short time, was justified.

Keywords: planning, production management, order execution, algorithms, bats algorithm.

Introduction.

Tough competition with internal and external food manufacturers requires
managers to respond quickly to consumer demands. It should be noted that the food
industry is strategic in any country. In the segment of food products market there is a
fierce competition between domestic producers and exporters. Consumers constantly
set new requirements to the physical and organoleptic characteristics of products,
their range and quality. A modern enterprise cannot use long-term planning of
production, because it is necessary to respond quickly to the needs of consumers. The
majority of modern information systems are aimed at supporting production
management, resource management, automation of planning, accounting, control and
analysis of all business operations of the enterprise. Communication between
departments is provided through the use of corporate databases and data warehouses.

The main management task is to ensure the production of products in full and
assortment to meet the needs of customers for a given time. Such task belongs to the
class of multi-criteria NP complex combinatorial tasks [1, 2].

The importance of decision making tasks and their complexity at different
management levels necessitates the creation of information technology for decision
making based on modified heuristic and evolutionary methods and algorithms.

Analysis of literary sources and problem statement

In this paper [1] the information technology for solving the problem of planning
the execution of orders for production at food enterprises is proposed, based on the
combination of ant colony, gray wolf and genetic algorithms. But the proposed
technology can be applied to complex tasks.

In this paper [2], the authors proposed a mathematical model of the task of
planning the execution of contracts and an ant colony method for its solution. But the
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disadvantage of the proposed approach is their focus on service enterprises, which
does not allow to take into account the limitations on the volume of raw materials and
packaging materials necessary for the manufacture of food products, the storage time
of finished products.

The paper [3] offers information technology to solve the problem of decision
support in the process of reprofiling production at virtual instrument-making
enterprises, respectively, the current market demand. However, the issue of making
decisions on determining the expediency of manufacturing this or that type of
products and the maximum volume of production and distribution of production
resources 1s not disclosed.

On the basis of the conducted researches of literary sources the conclusion was
made about expediency of using among metaheuristic population algorithms of bats
and its modification. The models presented in papers [1, 2] were taken as a
mathematical model by the authors. Depending on the general situation and trends of
the whole enterprise, a task can take into account a certain set or all partial criteria
[1].

Bat algorithm and its modifications

The peculiarities of bats' behavior are their ability to actively collect information
and make decisions very quickly. For orientation in space, bats use echolocation —
they release ultrasound, which reaches the prey and is reflected back. Perfect
echolocation tools, which most types of bats possess, are used by them to detect prey
and obstacles, as well as to provide an opportunity to settle on the surface in the dark.
Using echolocation, the bat locates the prey and attacks it. Based on the information
received from the environment, the bat makes a decision about its actions in space.
The algorithm can be quite effectively applied to optimization tasks and ensure the
search for optimal results in less time, although it seems more complex than most
other swarm intelligence algorithms [4].

The bats algorithm follows the following rules:

e all bats use echolocation to analyze distance and to distinguish between food
and natural obstacles;

¢ the bats move randomly at the speed in position x; with a fixed frequency fyin,
variable wavelength A and loudness Ay to find the prey;

¢ have the ability to automatically adjust the wavelength (or frequency, as
frequency = 1 / wavelength), pulse emission and pulse rate 7; /0, 1], depending
on the distance to a particular object or prey;

e the volume varies from more positive 4y to less constant A4,,,.

Considering that the speed of sound in air is approximately 300 m/s, the
wavelength for sound with a constant frequency is determined by formula (1).

A=7 (1)

To build a three-dimensional model of the surrounding space, the bats use the
delay from signal radiation to echo detection, the difference in echo detection time in
two ears. Using the built model, they determine the distance to the surrounding
objects, the distance to the target, the type of extraction, the speed of its movement.
In doing so, they use the Doppler effect, which is to change the frequency and
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wavelength of the radiation through the movement of the wave source. If the wave
source moves in the environment and emits waves, the distance between the waves
depends on the speed and direction of the source and receiver. If the source moves in
the direction of the receiver, i.e. if the waves catch up, the wavelength decreases and
vice versa - if the source moves in the direction opposite to the source, the length
increases by the formula (2).

Zmic—v
A= @)
where w, — angular frequency of the wave;
c — wave propagation speed in the environment;
v — the speed of the sound sources relative to the environment (with a "+" sign
if the source is close to the receiver and with a "-" sign if it is far away).
The following values are used for algorithm operation: the wave frequencies are
in the range [f,.n; fmex); correspond to the wavelength range [4,,,;,.; A ez ]-
Let us describe the movement of bats with formulas (3-5), which are necessary
for the algorithm.

fz’ = fmin + [fmﬂx _fmln]ﬁ (3)
vi = v+ (xf — x)f; 4)
xf=x1 4! (5)

where ne § € [0,1] — random variable; x, — best current solution.

At each iteration of the algorithm there is an update of the pulse amplitude and

its emission. As the bat gets closer to the target, the volume of its pulses decreases (6)
and the pulse frequency increases (7).

Al = qAt (6)

1
ntERl-5 (7)

where a and y are constant.

The complexity of such an algorithm directly depends on the number of people
in the pack, which is used in the algorithm, the number of extrema and the
dimensionality of the task.

Algorithm of bats based on Levy Flight Search Strategy (LBA)) is based on the
Levy flight method, based on the trajectory of living creatures when searching for
food in an uncertain and unpredictable environment. Levy's flights consist of short
rapid movements and periodic long slow movements. Levy's flights reflect the
trajectories of albatrosses, bees and fruit drosophila. Levy's flight behavior is the best
search strategy for N independent researchers when searching for an object that has a
random location in space, as well as when it is impossible to mathematically simulate
space.

Bat movement in this algorithm corresponds to the non-Gaussian stochastic
process, namely, it performs a large number of jumps in space and repeatedly
changes the direction that allows you to expand the search space.

Combined with the bat echolocation function, this helps to significantly and
efficiently improve the bat algorithm. The improved algorithm therefore replaces
equation (5) with equation (9).
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xf =x{"" +levyx (x{t —x") +Vf 9)

Levy's flight is used by a separate bat to search for the optimal local position,
providing increased iterations of checks and optimization in the global search
process. All this is designed to avoid getting into the local optimum and speed up the
search for the optimal solution. The efficiency of the algorithms is evaluated on the
basis of the following indicators: the time of search for the optimal schedule; the
efficiency of the found plan (determined as a deviation from the evaluation of the
actual plan by the target function) reducing the time of execution of orders
(calculated as the difference between the actual and proposed plan).

It should be noted that the time of search for the optimal plan depends on the
characteristics of computer equipment. The testing was based on statistical data on
the execution of orders for previous periods, so the actual plan was taken as the one
that was being executed. By results of comparison of the considered algorithms it is
offered to use LBA. The disadvantages of this method include a large number of free
parameters, the value of which often determines the result, on the other hand, there is
no need to select these values. LBA consists in the use of the Levy Optimum method,
which provides a quick search on tasks of large dimensionality.

Conclusions.

According to the results of the research, a modified LBA algorithm was
proposed, which provides the formation of alternative plans for the execution of
orders, taking into account the proposed mathematical model, the use of which allows
to form new plans and reconfigure existing ones in a short time.
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Aunnomayusn. Y pobomi npoederHo 00CNIONCEHHS ANCOPUMMIB KANCAHI8 Ma iX MOOUPpIiKayii.
Ilpogedeno ix adanmayito 011 po36’A3aHHA OazamoxpumepianbHoi 3a0a4i  oOpMYySaHHs.
BUPOOHUYUX 3a80aHb MA ONEPAMUBHO-KAIEHOAPHUX NIAHIE HA XApYyo8ux MNiONpUEMCMBEAXx.
IIposedenuil ananiz nimepamyprux O0dcepei GIMUYUHAHUX MA 3apYOIXCHUX asmopie 3abe3nedus
niorpynms O Npo8edeHHs 00CNiOdiceHHs. Anpobayis npo8oounacs Ha OCHOBL CMAMUCMUYHUX
O0aHUX No BUKOHAHHIO 3AMOGNEHb Xapyoeux nionpuemcms. OOTPYHMOBAHO O0OPAHHA AN2OPUMMY
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Abstract. The reform of spatial development management systems is taking place in Ukraine
now against the background of Ukrainian society’s rapid informatization. This opens up
tremendous opportunities for information and communication technologies used in new
development management systems formation. This study is dedicated to identifying promising
information and communication tools to build effective systems for managing Ukraine's spatial
development. The country's spatial development problems are identified, which may be solved using
information and communication technologies. The current level of information and communication
technologies used in this area was established. The study identified the types of information and
communication technologies that can underpin higher levels of citizen engagement in development
processes, such as dialogue and partnership. Based on it, the most promising areas of using ICTs in
spatial development to expand management capabilities and to ensure more productive strategies
of stakeholders involving were identified.

Keywords: information and communication technologies, spatial development problems in
Ukraine, public involvement level, crowdsourcing.

Introduction.

The sustainable spatial development of complex territorial systems is most often
associated with information communication technologies (hereinafter - ICTs) within
the concept of smart cities. A. Townsend [1] understands smart cities as places where
information technology is combined with infrastructure, architecture, everyday
objects, and even our bodies to address social, economic, and environmental
problems. According to other scientists [2], smart cities are characterized by the
pervasive use of ICTs, which, in various urban domains, help cities make better use
of their resources. The European Parliament [3] for European cities determined that a
Smart City is a place where the traditional networks and services are made more
efficient with the use of digital and telecommunication technologies, for the benefit

of its inhabitants and businesses.
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These definitions allow us to conclude that ICTs can not only improve existing
services and infrastructure. Based on a multi-stakeholder partnership, the use of ICTs
is capable of delivering sustainable growth and high quality of life as the main tasks
of the spatial development of any country.

However, any foreign experience of using ICTs during its implementation in the
processes of Ukrainian territorial development should take into account the both
domestic current level of informatization and the existing system of strategic
planning. The new systems and territorial development management tools creation in
Ukraine against the background of Ukrainian society's rapid informatization opens up
tremendous opportunities for the fundamentally new development management
systems formation based on ICTs.

Therefore, the purpose of the study is to identify promising information and
communication tools for creating effective spatial development systems with the
participation of the public and other stakeholders in Ukraine. To achieve this goal, it
is necessary to analyze the existing information and communication problems of the
Ukrainian spatial development and to evaluate the current directions of ICTs usage in
the specified area.

Problems in the Spatial Development Management of Ukraine

At the first stage of the research, current issues are discovered in the field of
spatial development management and organization of interaction between different
entities in Ukraine. For this purpose, existing normative and other documents in the
field were analyzed, communication and information problems of legislative
mechanisms implementation were determined. The causes of problems identified
using the abduction method presented in Table 1.

Table 1
Problems in the Spatial Development Management of Ukraine

The name of the problem Causes of the problem

Absence of a mechanism for | The measures proposed in the strategic documents are often left on
effective implementation of | paper due to lack of funding of relevant local and state programs,
the strategies developed by the | the absolute lack of any community and business representatives

authorities interest in achieving the set strategic priorities, which were set
mainly without their participation
Lack of stakeholders’ Although legislative, strategic, and urban planning documentation
competence in spatial are publicly available, professional competencies are required to
development understand them. Not all members of the public can do it well [4]
Insufficient effectiveness of | Many development functions are duplicated and intersected by
interaction of spatial several structures. The interaction of local authorities with each
development participants other and with citizens is still too bureaucratic [5]
Absence of necessary Significant timeframe for developing and implementing strategies.
flexibility in solving spatial | The methods used to achieve the strategic goals are not always
development problems adequate for rapid changes in the urban, social and economic

environment [6]

Legislative tools for public | The officials use the instruments of citizens’ influence in the

communication in spatial spatial development mainly formally. The format of public
development are not effective | hearings and the mechanisms of their regulating are very
enough imperfect, which disengages citizens from in spatial development
processes

Developed by the authors
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Of course, this list of problems identified is not exhaustive. However, Table 1
discusses the most typical spatial development problems in Ukraine, identified by
leading experts.

Information and communication Internet-resources in spatial development
of Ukraine

In the second stage, the information and communication Internet-resources
currently used in Ukraine to share information and organize the participants’
interaction in spatial development were found through online search requests.
Appropriate levels of public participation in spatial development management
processes are set for the identified resources according to the methodology outlined
in the Code of Best Practices for Public Participation in Decision-Making [7]. The
levels are presented in Fig. 1.

intervention or

1.Information:

2.Consultation:
informing non-

expression of opinion

3.Dialogue:
bilateral communication
between public
authorities and non-

regular exchange of

4.Partnership:
implies shared
responsibility of
public authorities
and non-

obtaining governmental

information organizations by state governmental governmental

from public authorities about the organizations based on organizations at
thoriti current political mutual interests and every stage of the

oo € roeEss v Smiher potentially common goals political decision-

ggggzék Eommenting in order to ensure a making process:

from agenda

. by non-governmental views (unrest.ricted . setting to .
;I;\lfqolvement oif oi/ganiz;gti(\)/m at the dialogue) or in relation to implementation of
B ) a particular political political
goverpme?ntal request 9f state process (specific initiatives
organizations authorities i —
LOW INVOLVEMENT LEVEL HIGH

Fig. 1. ICTs assessment scheme by the current level of public participation in
spatial development management processes

Source: [7]

There are four levels of public participation in political decision-making and
implementation processes. From the lowest level of information to the highest levels
of partnership. The first level of information is the basis for all the next steps. It
means receiving information from public authorities and does not require stakeholder
involvement. The second level of consultation means informing non-governmental
organizations by public authorities about the current state of the political process and
request comments, opinions, and responses. The third level of engagement - dialogue
based on mutual interests and potentially common goals. It aimed to ensure a regular
exchange of views in the case of unrestricted dialogue or to develop a common
recommendation, strategy, or bill for a particular political process in the case of a
specific dialogue. The partnership is the highest level of participation. It implies
shared responsibility at every stage of the political decision-making process, from
agenda-setting to implementation of political initiatives.

According to provided communication features, the existing spatial development
resources in Ukraine are assigned to one (or several) of the above levels and
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presented in Table 2.
Table 2
ICTs in Spatial Development
The name of the resource Resource’s functions Assured level of
engagement
1 2 3
https://pmap.minregion.gov.ua/ The search system of city planning 1
documentation about the territories
of Ukraine
http://kplik.kmda.gov.ua/ Portal of the Building Monitoring 1
Centre of Kyiv (city-planning
monitoring)
https://softpro.ua/vse-pro- Specialized software in the field of 1
mistobudivni-monitoring-u-novi- city-planning monitoring
rozrobci-kompaniii-softpro
https://map.land.gov.ua/ Public cadastral map of Ukraine 1
containing information of the state
land cadaster of Ukraine
http://online.budstandart.com/ Information bases of normative 1
https://dbn.co.ua/ documents in the field of
construction, city planning
https://gb.kyivcity.gov.ua Participatory Budgeting Resources 3
https://citizen.odessa.ua/ that allow Ukrainian residents to
https://lviv.pb.org.ua/ choose the issues which will be
https://portal.city.kharkov.ua/initiati | solved by local budgets money
ves/
https://1551.gov.ua/ Unified center of public appeal 2%
https://map.city-adm.lviv.ua/ about city dwellers’ problems in (*consultation
https://1535.0dessa.ua/ public utility services, urban only at the
planning, and landscaping decisions
implementation
stage)
https://www.minregion.gov.ua/ Official sites of ministries that 1 - for the
https://www.me.gov.ua/ contain publicly available information part
information about ministries' of the resource
activities. The feedback from 2 - for electronic
citizens exists in the form of appeals service
electronic appeals
https://kyivcity.gov.ua/ Official sites of local authorities that 1 - for the
https://dniprorada.gov.ua/uk contain publicly available information part
https://omr.gov.ua/ information about their activities. of the resource
https://city-adm.lviv.ua/ The feedback from citizens exists in | 2 - for electronic
the form of electronic appeals appeals service
http://prorozvytok.com/ Information resources with an 1
educational function and services
for various entities in spatial
development
https://moy-gorod.org/ Crowdfunding resource to raise 4
crowdfunds for urban, social, and
environmental issues
Developed by the authors
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Most presented urban development resources, such as the public cadaster map,
urban monitoring services, city planning, and regulatory bases, have a strongly one-
sided informative character and intended solely for spatial development
professionals. Participatory Budgeting resources implement the principle of two-way
communication, which allows applying a dialogue strategy for solving city problems
with public participation. Such resources have very tight restrictions for proposals
submitted and the terms of their financing. Specialized business planning skills are
required to prepare budget calculations.

More wide opportunities to implement a partnership strategy between
participants from the non-governmental sector realized through crowdsourcing
resources, such as “My City platform”. This resource offers citizens to propose their
idea of city development with the possibility of personally leading to its
implementation. However, the main disadvantage of this platform is its non-
governmental origin, which almost completely excepting local authorities’
involvement in the provided processes.

Results and discussions.

According to achieved analytical estimates, in Ukraine, the greatest attention
should be paid today to the development of such ICTs types, which can become the
basis for higher levels of citizen involvement in development processes.

Thus, in Ukraine, ICTs remain almost unused in the strategy of consulting with
the public while formulating local development policy and evaluating its
effectiveness. In particular, social networking opportunities are hardly used for the
study of public opinion regarding the directions of particular territory development
and the effectiveness of the implemented measures. This type of public consultation
can speed up the process and reduce its cost comparing to statistics. It provides also
the necessary flexibility and transparency. Crowdsourcing is also hardly used in
forming the content of regional development programs in Ukraine, in developing the
urban planning documentation, and selecting the directions for the development of
certain territories. Crowdsourcing may become the most effective basis for creating
constructive dialogue and forming a productive partnership in such spheres.

Implementation of these functions can be chosen as the most promising strategic
areas for improving ICT in the field of the spatial development of Ukraine.
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https://rm.coe.int/16802eeddb

Anomayia. Pegopma cucmem ynpasuinusa npocmoposum po3eUmKOM 3apas 8i00yeacmucs 8
Ykpaini na mni weuoxoi ingpopmamuszayii’ ykpaincokoeo cycnitbcmea. lLle 6iokpusae eenuueswi
MOACIUBOCI OJ151 BUKOPUCMAHHS IHPOPMAYIIHO-KOMYHIKAYIIHUX MEXHON02IU ) (POPMYBAHHI HOBUX
cucmem YNpagninHsa po3sumkom. Lle Oocnidoicenns npuceauene GU3HAYEHHIO NEPCNEKMUBHUX
iHopmayitinux ma KOMYHIKAYIUHUX IHCmMpymeHmie Oisi no06y0osu epexmueHux cucmem
VIPAGNIHHA NPOCMOPOBUM PO3BUMKOM YKpainu. Busnaueno npobremu npocmoposoco po38Umky
Kpainu, AKi Moxcymv Oymu eupiuieni 3a 00NoMo20i0 iHHOPMAYIUHO-KOMYHIKAYIUHUX MeXHON02I1.
Bcmanoesneno cyuacnutl pigenv UKOPUCMAHHA THGOPMAYIUHO-KOMYHIKAYIIHUX MEXHOA02TU Y Yill
eanysi. Jlocniooicents U3HAYUNO0 MUNU THHOPMAYIUHO-KOMYHIKAYIUHUX MEXHONO02IU, SKI MOHNCYMb
3a6e3neyumu SUWULL pPiBeHb YUACMI 2POMAOSH V NpoYecax po3sUMKY, Makux AK oianoe ma
napmuepcmeo. Ha tio2o ocnosi Oyno eusnaveno Haubinbus nepcnekmuti HanpamMKy 6UKOPUCMAHHS
IKT y npocmopoeomy po3eumky OJisi pO3UWUPEHHS MONCIUBOCMEU YNPABIIHHA ma 3a0e3nedenHs
OLIbW NPOOYKMUBHUX CIPame2iil 3a/1yYeH s 3aYIKABIeHUX CTNOPIH.

Kniwowuosi cnosa: inpopmayiino-koMyHIKayilini mexHon02ii, npobiemu npocmopo8oco
PO38UMKY 8 YKpaiti, pigens 3a1yUeHHs 2POMAOCOKOCHI, KPAYOCOPCIHe.

Crarts Bignpasiena: 29.09.2020 p.
© Pubak A.I, bespepxntok T.M., Azapona L.b.
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Anomauia. OOIpyHMOBAHO, WO CYYACHI YMOBU BGeOeHHs NIONPUEMHUYLKOL OisIbHOCMI 8
Ykpainu euznauaromv ocobausi eumoeu 0o ii inghopmayitinoco 3abesneuenns. Jlosedeno, wo
iHopmayitina be3nexa nionpuemcmea 6yoe 3HAXOOUMUCL HA HANEHCHOMY PIBHI NPU 3ACMOCYBAHHSA
OeHuMapKiney auue mooi, Koau iHGoOpMayiliiHa cK1a008a eKOHOMIUHOI be3neku 6yoe po32aa0amucs
5K He8i0'eMHULL eneMenm npoyecy YNpasiiHHi NIONPUEMCMEOM. Buznayeni kpumepii, AKUM NOBUHHI
gionogioamu 8i00MOCMmI, WO CMAHOBIAMb KOHQIOeHYiliHY iHpopmayilo ma nionnearoms 0XOpPOHi
3asnaueno, wo came npuckopeHHs MpaHCHOPMAYIUHUX NPOYecié 8 eKOHOMIYI Kpainu eumazac
niosuwenHs pieHs iHpopmayitinoi be3nexu 8i0MUSHAHUX NIONPUEMCME MA PO3POOIEHHS OCHOBHUX
nioxooie 00 ananizy ii YYHKYIOHANbHUX CKAA008UX. Bcmanoeneno, wo 3axucm ingopmayii npu
npogedeHHi npoyedypu OEHUMAPKIHZY O03HAYAE 3aXUUJeHICMb NIONPUEMCMBE-NAPMHEPI8  8i0
308HIWHIX MA GHYMPIWHIX 0ecmabini3youux YUHHUKIB, WO 00380JE eheKmMUBHO BUKOPUCTAMU
00C8i0 OIANLHOCMI, A MAKONHC peanizysamu ix mamepianvHull, inancosuil i KAOPOBUll NOMeHYIAlL.
Busnaueni 3aeanvui 3acposu ingopmayii, axa naoaemuvca y npoyeci OeHumMapKiney ma 3acoou
3axucmy IiHgopmayiuHux pecypcie, a came: GUKOPUCMAHHA 3AXUUWEHUX KAHANI8 NepeoasaHHs
benumapkineoeoi ingopmayii; nposedeHHs KOHMPO0 npoyecy;, nepeodasamus iHgopmayii y
3auugposanomy ueiidi;, SUKOPUCMAHHA AHMUBIPYCHO20 3aXucmy, 0yOn0eanHs iHgopmayii Ha
PIBHUX HOCIAX, HAAGHICMb YIMKUX NPABU MA alcopummie pooomu 3 iHHoOpMayicio, nposedeHHs
IHCMPYKmMaoicy NpayiHuKie, sKi nNpayioioms 3 OeHYMApPKIHe08010 IHopmayicio; 3abe3neyeHHs
yimkoi i0enmugbikayii nionpuemcmea, wo Haoae iHpopmayito y npoyeci OEHUMAPKIHEY.
Ob6rpynmoseano, wo po36UMOK HOOANLWUX OOCHIONHCEHb 8 OAHOMY HANPAMKY HNOSUHEH Oymu
CNPAMOBAHULL HA OYIHKY MOJNCIUBUX YUHHUKIG 3HUJCEHHS 3axuujeHocmi iHgopmayii ma
B00CKOHANIEHHA cucmemu cepmugikayii cucmem ma 3aco6ie 3axucmy iHgopmaysii.

Knrouosi cnosa: inghopmayitina 6e3neka, inghopmayitine 3abe3neuents, 0OMin iHgopmayicro,
benumapkine, iHmezpy8aHHs 00 Mepedc, 3acodou saxucmy iHgopmayii, oyinka Oesnexu
iHopmayitiHux MmexHoa02il.

Beryn.

[ndpopmariiine 3a0e3neueHHs (YHKLUIOHYBaHHS MIANPUEMCTB B CYYacHHX

yMOBaXxX TOCHOAApIOBaHHA CHpsiMOBaHE Ha (HOpPMYBaHHS CEpEOBHUIA KOIYyBaHHS 1
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nepeaBaHHs 1H(oOpMallii BcepeauHl MiANPUEMCTBA Ta 0OMiH iH(opMalli€o 3 Horo
30BHINTHIMM KOHTparceHTaMH, BKJIIOYAIOYH JOCTYII Ta I1HTETPYBaHHS JIO0 MEpEexK
3arajJbHOTO 1 CIEMIAIbHOTO BUKOPUCTAHHS PI3HUX PIBHIB. 3a3HAYMMO, IO
iHdopmariiiine  3a0e3neueHHs  (QYHKIIOHYBAaHHSAI  MIANPHUEMCTB B yMOBax
3aCTOCYBaHHS OCHUMApKUHTY 00’€JHY€ BHIICHABEJCHI €JICMEHTH 1 Ma€ Ha MeETI
chopMyBaTH CEpENOBUINE MPUUHATTS YIOPABIIHCHKUX pINIEHh B  YaCTHHI
pO3poOIeHHS, BHUPOOHUIITBA, peali3alii Ta 3aXUCTy I1HHOBALIMHOT MPOIYKII.
rmboko  gocmiawiu - GyHKINI, 3arpo3w  Ta wMeroau. Came NPUCKOPEHHS
TpaHc(popMaIifiHUX MPOLECIB B E€KOHOMIIl KpaiHW BHUMAarae MiJBUILCHHS PIBHS
iHpopMarliiiHoi Oe3NMeKu BIATU3HSIHUX MIAIPUEMCTB Ta PO3POOJICHHS OCHOBHUX
M1X0/11B A0 aHaT3y 11 (PYHKI[IOHATBLHUX CKJIaIOBUX.

TeopeTHyHUM 1 TPUKIATHUM acleKTaM BUPIIIEHHS OaraTOrpaHHHUX MPoOJieM
iHpopMmariitnoi O6e3nexku mignpueMctB [1-10], nmpucsueni npami T. BacumbliiBa,
O. l'ony6uenka, JI. [Joums, O. Ilammuoi, JI. Ilpoxod'eBoi, T. Tkauyka, O.
Tomamescrkoro, H. lllsenu Ta iH. Bignaoun HanexHe TEOPETUYHIN Ta MPaKTHUHIN
IIHHOCTI TOMEpEeAHIX 3700YyTKiB, ICHye MOTpeda y CHUCTEMHOMY JOCIIKEHHI
npobieMaTtuku (GopMyBaHHA cUCTeMHU 1H(OPMALIHOT Oe3MeKH MITIPUEMCTB MPH
peanizatii nmporecy OEeHIYMapKIHTY.

OcHOBHMMH TUISIMH  JaHOi CTaTTI € aHaji3 CcTa"Hy 1HGOpMaIiitHOro
3a0e3neyeHHs] MiANPUEMCTBA B yMOBAaX 3aCTOCYBaHHS OCHUMApKiHTY, a TaKOX
pO3pOOJICHHSI  MPAKTUYHUX  pPEeKOMEHJali  moao  (GOpMyBaHHS  CUCTEMU
1H(hopMaiiiHOT Oe3NeKH MIANPUEMCTB B CYHaCHUX YMOBAX rOCIOIapIOBaHHS.

OcHOBHA yacTHHA.

B cucremi 3abe3nedyeHHss Oe3neku Bce OUIBIIONO 3HAYEHHS HaOyBae
3abe3neueHHs iHdopMaliiiHoi 0e3neku mignpuemcTa. Lle moB’sa3aHo 13 3pocTarouyuM
00’emoM iH(oOpMalii, MO TMOCTyNae, BIOCKOHAJICHHSIM 3aco0iB ii 30epiraHus,
nepenayi Ta oopooku. [lepexnan 3HauHO1 yacTUHU 1HPOPMAILIi B €IEKTPOHHY (HOpMY,
BUKOPUCTAHHS JIOKAIbHUX 1 TJI0OATBHUX MEPEXK CTBOPIOIOTH SKICHO HOBI 3arpo3u
KoHpiaeHiiHoI iHGopMarii. BianmoBigHo g0 eBponeiickkux Y3romkeHux KpurepiiB
Ominku besneku [adopmamiitnux Texwnomoriit (Information Technology Security
Evaluation Criteria, ITSEC), Oe3meka BkIouae B ceOe¢ HACTymHI CKJIQJOBi:
KoH(D1AeHIIHICTE (1HpOpMaIli€lo B CUCTEMI MOXKYTh ONEpYBaTH JIMIIIE KOPUCTYBadl 3
BI/IMOBIIHUMH TTOBHOBAXEHHSIMH ); IIITICHICTH (HasiBHA B CHCTEeMI1 1H(pOpMAIlisl HE Mae
MOIIKO/KEHb, € TIOBHOK Ta JOCTaTHBOI), JOCTYMHICTh (IpH  BOJOAIHHI
BIIMOBITHUMH TIpaBaMH KOPUCTYBad CHUCTEMH IOBHHEH O€3IMEpenIKoHO OTpUMATU
HeoOX1AHY 1H(OpPMAIIiO B CTUCIT T€PMiHHM). BIAMOBIIHO 0 IIUX CKJIAIOBUX, ICHYIOTh
cnenudikamli  3aranbHux (QyHKOIH Oe3neku: iAeHTUdIKALisS Ta ayTeHTUdiKaris;
YIOPABIIHHS JTOCTYIIOM; TPOTOKOIIOBAHHS; ayHT; IIOBTOPHE BUKOPUCTAHHS 00’ €KTIB;
TOYHICTh KOMYHIKaIlill; HaJIHHICTh OOCITyrOBYBaHHs;, 0OMiH nanumi [1, 2, 3, 4, 5, 6,
7,8,9,10].

Ha nymxy naykoBIiB [4] cTBopeHHs 0a30BOi cucTeMH 3axucTy iH(opmarli B
iH(OpMAIIHHUX CHCTeMaX TPYHTYEThCS HAa HACTYIHUX MPUHIIMIIAX: KOMILICKCHHM
MIIX17 10 TOOYI0BH CUCTEMHM 3aXHMCTY IIPH MPOBIIHIN poJIl opraHizaifiHuX 3aX0/iB,
0 O3HAaya€ ONTUMAJIbHE TIOEJAHAHHS TMPOTPAMHHMX amapaTHUX 3aco0iB i
OpraHizaiiifHuX Mip 3aXHCTY 1 MiATBEPKEHUHN MTPAKTUKOIO CTBOPECHHSI BITYM3HIHUX 1
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3apyO1’KHUX CUCTEM 3aXUCTY; PO3JIUICHHS 1 MIHIMI3aIlisd MTOBHOBAXXEHb 11010 JOCTYITY
10 o0poOroBaHoi iH(popMaIii 1 mpomeayp oOpoOku, TOOTO HaJaHHS KOPUCTyBadaMm
MIHIMyMY CTPOT'O IEBHUX MOBHOBAXXECHb, JOCTATHIX ISl YCHIIIHOTO BUKOHAHHS HUMH
CBOIX CITy>KOOBHX OOOB'SI3KIB, 3 MOTJISY aBTOMAaTU30BaHOI 06po61<1/1 JIOCTYTHOIO im
KOH(i)lI[eHI_IlI/IHOI iHdopmarlii; TOBHOTa  KOHTPOJIO 1  peecTpamii  cmpod
HECAHKI[IOHOBAHOTO  JOCTYITy, TOOTO HEOOXiJHICTh TOYHOTO BCTAaHOBJICHHS
1ZICHTUYHOCTI KOKHOTO KOPUCTYyBaya 1 MPOTOKOJIOBAHHS HOTO Aiil ISl TIPOBEICHHS
MOXJIMBOTO PO3CJIiTyBaHHSI, @ TAKOXK HEMOXJIUBICTh 31MCHEHHS OY/Ib-SIKO1 onepariii
00poOku 1H(opmaliii B iH(opMariliHii cuctemi 0e3 i1i MomepeaHbOl peecTparlii;
3a0€e3Me4eHHs] HAIHHOCTI CUCTEMHU 3aXHMCTY, TOOTO HEMOMXJIUBICTh 3HUKEHHS PIBHS
HaJIIMHOCT1 TIPM BUHUKHEHHI B CHUCTEMIi 300iB, BIIMOB, HABMHCHUX J1i MOPYIIHUKA
a00 HEHAaBMHCHHUX TIIOMWJIOK KOPHUCTYBadiB 1 OOCJIYroBYIOUOI'O0 IE€pCOHAIY;
3a0€3MeUeHHs] KOHTPOJTIO 32 (DYHKI[IOHYBAHHSIM CHUCTEMH 3aXUCTY, TOOTO CTBOPEHHS
3ac00iB 1 METOIIB KOHTPOJIO Mpare3JaTHOCTI MEXaHI3MIB 3aXHCTy;, IPO30PICTh
CUCTEMHU 3axHcTy iHdoOpMaIii JUIsi 3arajJbHOTO 1 NPUKIAJAHOTO MPOrPAMHOTO
3a0€3MeUeHHs 1 KOpHUCTYBadiB 1HGOPMAIIMHOI CHCTEMH; €KOHOMIYHA JOIUIBHICTD
BUKOPUCTAHHSA CUCTEMHU 3aXHUCTY, 1[0 BUPAKAETHCSA B TOMY, 110 BapPTICTh PO3POOKH 1
eKCIUTyaTallii CUCTEeMH 3aXUCTy iH(popMallii Mae OyTH MEHIIEe BapTOCTI MOKJIMBOTO
30UTKY, II0 HAHOCUTHCS OO'€KTY y pa3i po3poOKH Ta eKcrutyaTtarlii iHdopmarliitHoi
CUCTEMU 0€3 CUCTEMU 3aXUCTy 1H(pOpMAIIii.

Oco0smBOro 3HaueHHs HaOyBalOTh MHUTAHHS 3aXHUCTy 1H(POpMALli caMe MIpH
MPOBEJCHHI MPOLEAYpH OCHUMAPKIHTY. beHUYMapKiHT pO3TIIAIaEThCSl HAYKOBISIMH SIK
1HHOBAIlI{HA TEXHOJIOTis YIpPaBIiHHA, SKa J03BOJIAE€, HA OCHOBI KPUTHUYHOI OI[IHKH
BHYTPIIIHHOTO 1 30BHINIHBOTO CEPEAOBUINA JIOCHII)KYBAHOTO MIANPUEMCTBA Ta
BUBYCHHSI MPAKTUKU BEJCHHS OI3HECY 1HIIMMU YCIHIIIHUMU KOMIAHISIMH, CTBOPUTH
Oe3nepepBHY CUCTEMY yIO0CKOHAJIEHB, IO CIIPSMOBAHI Ha MiABUIICHHS €()eKTUBHICTh
013HECY JTOCIHIKYBAHOTO MiJMPUEMCTBA 32 PaXyHOK OPUTIHAJIBHUX YINPaBIIHCHKHUX,
oprasizaiiifHiuX, MapKeTUHTOBUX Ta (piHAHCOBUX Jii Ta pimeHsb [ 1-10].

XapakTepHOI0 03HAKOK OCHUMApKIHTY € HAasBHICTh HAayKOBHUX JOCIIDKCHB 1
pPO3pO0OOK, IIe TBOPUYMM MpOIEC, SKUHU 3AIMCHIOETHCS HA CHUCTEMAaTHYHIM OCHOBI 3
METOI0 30UIbLIEHHS OOCATY 3HaHb, 30KpeMa 3HaHb JIIOJAWHU, KYJIbTYpH Ta
CYCIIJIbCTBA, 1 BUKOPUCTAHHS I[HOTO 3allacy 3HaHb B PO3POOIl HOBHX MPOITO3UIIIN.
OxkpiM HAyKOBUX JIOCHTI/PKEHb 1 PO3pOOOK Mija Yac OEHUYMApPKIHTY peali3yrThCs
TEeXHIYHI, KOMEpI[iiHI Ta (piHaHCOBI 1ii, HEOOXITHI JIJIi BHUPOOHHUIITBA HOBUX a0bo
BJIOCKOHAJICHUX MPOAYKTIB YHM TOCIYr 1 KOMEPILINHOTO BUKOPUCTAHHS HOBUX YH
BJIOCKOHAQJICHUX MPOIIECIB.

OCHOBHUM pecypcoM, SKUW JO3BOJISIE TMPOBOJUTH caM OEHUYMAapKIHTOBHIA
npoiiec, € iHpopmarliiga. OkpiM TOTO, IO Il TPOBEACHHS OSHUYMAPKIHTY MOTPIOHO
OaraTto BHYTpIIIHBOI 1HPOpMaIlii, ToTpiOHA 1 30BHIIIHA 1HPOpMAILTis, TPU OTPUMAHHI
K01 iICHye OaraTo pi3HUX mpobsieM. | He OCTaHHIO POJIb TIPH IIBOMY BiAIrpae mporiec
3axXUCTy KOHOQiAeHUiHOI i1HpopMalli o0ox mnaptHepiB. OTxe, BIIOMOCTI, SKi
CTAaHOBJIATh KOH(IACHLIWHY 1HQOpMAII0 1 MAJIATaloTh OXOPOHI, MOBHUHHI
BIJIOBIJIATH TaKUM KPUTEPISAM: iX BIAKPUTE BUKOPHUCTAHHS IOB’s3aHE 31 30MTKAMHU
JUTSL TIANPUEMCTBA; BOHU HE € 3arajbHOBIIOMHMH a00 3arajibHOJOCTYITHUMH Ha
3aKOHHUX IiJICTaBaX; MIJMPHUEMCTBO MOXE BXXHUTH 3aXOJIB ISl 30€peKeHHs iXHBOI
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KOH(IAEHIIIMHOCTI 3 OMISIy HAa EKOHOMIYHY Ta IHINY BHUTOAM; Il BiAOMOCTI
MOTPeOYIOTh 3aXUCTY, OCKIJIbKA BOHU HE € JeP)KaBHUMHU TAEMHHUIISIMU 1 HE 3aXUIIICHI
aBTOPCHKUM 1 MAaTEHTHUM IPABOM; MPUXOBYBAaHHS LUX BIJIOMOCTEW HE 3alIKOAUTH
CycmuibeTB [2, 3].

Jlo 3arpo3 iH¢opmalii, Ska HaJAa€TbCsA y Ipoleci OCHYMapKiHTy, Ha HaIly
TYMKYy, MO>XHAa BIJIHECTH: HECAHKI[IOHOBAHHWH OCTYI MIANPUEMCTB a00 (Pi3UyHUX
0ci0, sIKi MPOBOASTH, KOHKYPEHTHY PO3BiJIKY; MEpeXOIUIeHHs iH(opMallii y KaHagax
3B’SI3KYy; Kpaabkka 1H(QOpMalli; TMOLIKOIXEHHS, 3HUINECHHS, TOBHA BTpaTa
1H(hOopMaIlii; TOMWIKU NPU 31HCHEHH] aHAJTITUYHOTO OIMpAaIfOBaHHs 1H(GOpMALIITHIX
pecypciB; danbcudikallisi OBIJOMIICHbD.

[IpoGnema CTBOpEHHS CHUCTEMH 3aXUCTy I1H(popMalii MnoTpedye BHUPIIICHHS
NUTaHb PO3POOKHU CUCTEMU 3axucTy iHdopmarlii (ii CUHTE3) Ta OLIIHKKA PO3pO0JIeHOT
cuctemMu 3axucty 1H@opmauii. [l 3aBmaHHS BHUpIIIYe€TbCS MalkKe BHUKIIOYHO
EKCIIEPTHUM IIUIAXOM 3a JIONOMOror0 ceptudikariii 3aco0iB 3axucty iHpopMalrii Ta
aTecTallli CUCTEMH 3aXUCTy iH(pOopMallii B poIiec ii BIPOBaHKEHHS.

[IpaBoBe perymntoBanHs 00iry iHpoOpMaIlii Ha TIANPUEMCTBI Ta BIAMOBITATBHOCTI
3a MPaBOIOPYIICHHS y 3a3HaueHii cepl IPYHTYETbCA HA TOMY, IO 332 YKPaiHCHKUM
3aKOHOJABCTBOM  3aXHCTy Mmiajsrae Oyab-ika JOKyMEHTOBaHa 1H(opmarlis,
HEMIPaBOMIpHE 3BEPHEHHS IO SKOi MOXKE 3aBlaTd 30UTKY 1ii BIIACHUKOBI,
KOPHCTYBaueBi. 3axHUCT 3IIMCHIOETbCS B WUISIX BHUTOKY, PO3KpaJaHHs, BTpaTH,
CIIOTBOPEHHS, MiAPOOKH 1HPOpMaIlii, a TAKOXK BiABEPTAHHS HECAHKI[IOHOBAHUX AiH 31
3HMILIEHHS, MoAuQIKalli, CHOTBOPEHHS, KOMNilOBaHHS, OJIOKyBaHHA 1H(OpMaIlii,
BIJIBEpTaHHS IHIIKUX (OPM HE3aKOHHOTO BTPYYaHHS B 1H(OpMaIlilHI pecypcu 1
iHopMamiiiHI cucTeMM, 3a0€3MeUYeHHs MPABOBOIO PEXUMY JOKYMEHTOBAHOI
iH(popmanii sk 00’ekTy BracHOcTl. Kpim Toro, 3a nepenidueHi BUILE MPOTUNIPABHI i
nependadeHa SK aaMIHICTpaTHUBHA, TaK 1 KpUMiHaJIbHA BIJMOBIAAIBHICTE. | 116 He
BUIIAJIKOBO, OCKUIBKK 3arpo3u 1HGOpMAIITHUM CHCTEMaM MOXKYTh TPHUBECTH HE
JUIIe 0 3HaYHUX (DIHAHCOBUX BTPAT, aje 1 10 0€3MOBOPOTHUX HACIIIKIB — JIIKBiAAIl]
caMoro cy0’ekTa miANpUEMHHUIITBA. Takok HEOOXIJHO BpaxOBYBaTH, IO 3arposa
1H(hOpMAIIHUM CHUCTEMaM MOK€ HacTaTh 3 OOKY HaCTYIMHUX CYO’€KTIB: MpalliBHUKH
MIIPUEMCTBA, 10 BUKOPHCTOBYIOTH CBO€ CIIy’KOOBE CTaHOBHUINE (KOJIM 3aKOHHI
IpaBa 3a M0CaI0l0 BUKOPUCTOBYIOTHCS ISl HE3aKOHHHMX Ollepallii 3 iHhopMalli€r);
OpaliBHUKK MIANPUEMCTBA, II0 HE MAalOTh MpaBa B CUJIY CBOIX CIIy>KOOBUX
00OB’sI3KiB, ajie 3IIACHWIM HECAHKI[IOHOBAHMM JOCTYN JO0 KOH(IICHIIHHOT
iHpopmMmariii; ocobu, sAKI HE TOB’s3aHI 3 MIANPUEMCTBOM TPYAOBOIO YIrOJ0H0
(konTpakTOoM). 3a JgaHuMu MixHapoaHOi acoriamii  OeHumapkiary [1-10]
MIIMPUEMCTBA-TIAPTHEPU JOCUTh AKTUBHO BHUKOPUCTOBYIOTH Pi3HI 3aCO0M 3aXHUCTy
1H(hOopMaIIfHUX pecypciB, a caMe: BUKOPUCTAHHS 3aXMILEHUX KaHAJIB MepeaBaHHs
OeHUMAapKIHroBOi 1H(OpMaIlli; TPOBEACHHS KOHTPOJIIO TMPOLECY; IepeJaBaHHs
iHdopmarii y 3amudpoBaHOMY BWIJISl; BUKOPUCTAHHS AHTHBIPYCHOTO 3aXHUCTY,
nyOmoBaHHS 1H(OpMAIli Ha pI3HUX HOCISX; HASBHICTh YITKUX MPABWII Ta AJITOPUTMIB
pobotu 3 iH(DOpMaIli€ro, MPOBEAEHHS 1HCTPYKTAXy MPAIiBHUKIB, SKI MPAIIOIOThH 3
OeHUYMAapKIHTOBOIO 1H(pOpMAITi€r0; 3a0€3MeUeHH YiTKOT 1AeHTH(IKAIIT TIPUEMCTBA,
10 Hajlae iHGOpMAaIliIo y MpoIeci OCHYMAPKIHTY.
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BucnoBku.

Busznaemo, mo indopmariiiiHa Oe3neka mianpueMcTBa OyJe 3HAXOAUTHCH Ha
HAJIe)KHOMY PIBHI IIPH 3aCTOCYBaHHSA OCHUMApPKIHTY JIUIIE TOJ1, KOJU 1H(pOpMaIliiiHa
CKJIaJIoBa EKOHOMIUHOI Oe3neku Oyae po3risiiaTucs $SK HEBA'€MHUN €JIeMEHT
mpolecy yrpasiiHHs nianpueMcTBoM. [Ipodnema iHpopmaiiiHoi Oe3neku Mae 1yxe
3arOCTPEHHMI XapaKTep, OCKUIBKH Pa3oM 3 BEIMYE3HOIO KUTHKICTIO METOJIB 3aXUCTY
iH(dOopMartii, 301TBIIYETHCSA Ta YPI3SHOMAHITHIOETHCSA KUTHKICTh MOTEHITIHHUX 3arpo3 i
nectabunzyrounx ¢GakrtopiB. 3axucT iHQopMalii TpU MPOBEACHHI MPOLEAYyPH
OCHUMApKIHTY O3Haya€e 3axUIICHICTh MiJANPUEMCTB-MAPTHEPIB BiJ 30BHIIIHIX Ta
BHYTPIIIHIX AECTaOUTI3yIOUMX YUHHHUKIB, L0 J03BOJIA€ €()EKTUBHO BUKOPHUCTATH
JOCBIJ AISUTBHOCTI, @ TAKOX peali3yBaTH iX MarepialibHUM, (DIHAHCOBHM 1 KaJpOBHiA
MOTEHIAI.

TakuM YMHOM, MOXKHA 3a3HAYUTH, [0 PO3BUTOK TMOJANBIINX OCIIKCHb B
JaHOMY HaIpsIMKy MOBHMHEH OyTH CHpPSIMOBAHUN Ha OI[IHKY MOXJIMBUX YUHHHKIB
3HIDKCHHSI 3aXUIIEHOCTI 1H(opMmarlii Ta BIOCKOHAJIEHHS CHUCTeMH cepTudikaiii
CUCTEM Ta 3ac001B 3aXUCTy 1HPOpMAIIii.
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Abstract. It is substantiated that the modern conditions of doing business in Ukraine
determine the special requirements for its information support. It is proved that the information
security of the enterprise will be at the appropriate level in the application of benchmarking only
when the information component of economic security will be considered as an integral part of the
process of enterprise management. The criteria to be met by the information that constitutes
confidential information and is subject to protection are determined. It is established that the
protection of information during the benchmarking procedure means the protection of partner
companies from external and internal destabilizing factors, which allows to effectively use the
experience of activities, as well as to realize their material and material resources. The general
threats of the information provided in the process of benchmarking and means of protection of
information resources are defined, namely: use of the protected channels of transfer of the
benchmarking information, process control; transmission of information in encrypted form, use of
anti-virus protection, duplication of information on different media; availability of clear rules and
algorithms for working with information, instructing employees who work with benchmarking
information; ensuring clear identification of the enterprise that provides information in the
benchmarking process. It is justified that the development of further research in this area should be
aimed at assessing possible factors to reduce the security of information and improve the system of
certification of systems and means of information protection.

Key words: information security, information support, information exchange, benchmarking,
network integration, information security tools, information technology security assessment.
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Anomauin. AemomoOinbHULL MPAHCNOPM BIOIcpAE BANCIUBY PONb 8 eKOHOMIyi Yrpainu.
Yevoeo 6 Vipaini 11309 nionpuemcms, wo 3aumMaomsvcsi GAHMANCHUMU  ABMOMOOILIbHUMU
MiDICHAPOOHUMY nepesesennamu. Ix euxonyiomv 6inbuwe 40 mucsy 6aHMANCHUX MPAHCROPMHUX
3acobis. Ha cb0200Hi MpaHcnopmua n02iCMuKa Mae O0OCUMb CKIAOHY CMPYKMYpy I NUmMAaHHs.
ehexmunocmi npoyecy nepese3eHHs 8 yMo8ax HcOPCMKOi KOHKYPEeHYii AK HIKOAU aKmyaibHe.

Y ecmyni npoeedeno amaniz icnyroyux nioxo0ie 00 GU3HAUEHHA epexmusHocmi ma
0OIPYHMOBAHO HEOOXIOHICMb CMBOPEHHA MemOOUKU BUSHAYEHHS eqeKmUSHOCMI NepesizHO20
npoyecy y MidCHAPOOHOMY CNOTYYEHH.

YV ocnosniu yvacmuni npoananizogano ghaxmopu, sAKi NAUBAIOMb HA NPUOYMOK 8i0 BUKOHAHHS
MIJHCHAPOOHUX nepese3eHb. Takodic ONuUcaHo Npsami eumpamu Ha MIXCHAPOOHI nepese3eHHs ma
PO3n00iNeHo ix Ha epynu. 3anponoHO8AHO PO3PAXYHOK NUMOMO20 NPUOYMKY, AK Kpumepiro
BUBHAYUEHHS eEeKMUBHOCTT MA POPMYNY O/ U020 BUSHAYEHHSL.

YV eucnosky 3asnaueno O0cHOGHI CcnocoOu SUKOPUCMAHHA 3a3HAYeHOI gopmyru ma
nepcnekmusu NOOAIbLUUX PO3POOOK.

Kniouogi cnosa: obopomuuii peiic, cmagka paxmy, MidCHAPOOHI nepese3eHHs, NUMOMULL
npubymox.

Berym.

[InanyBaHHsS ~MIXKHApOJIHOTO o6op0THoro peiicy € BaXJIMBUM €TaloM
BUKOHAHHS mnepeBe3eHHs. llepm 3a Bce pauloHanLHe IJIAHYBaHHS € 3alopyKO0
e(beKTHBHm pobOTH TPaHCIOPTHOTO 3aco0y 1 TPAHCIOPTHOTO MIANPUEMCTBA
BIILJIOMY.

[TutanHs eeKTUBHOCTI BUKOHAHHS MEPEBE3CHHS B MIKHAPOJHOMY CITOTY4YEHHI
po3risnanack apropamu  [1] Ak 30UIbIIEHHS  KOEQIIEHTY BUKOPUCTaHHS
BaHTAXOMIAHOMHOCTI Ta Tpodiry. Takox 3a3HayaroTh, 10 CTaBKa (paxTy HE €
BU3HAYAJILHUM KpUTEpPIEM JUIsi BUOOpPY 3asBKM Ha TEPEBE3CHHA. Y3arajibHEeH1
aBTOPOM KpuTepii ePekTUBHOCTI B [2] J0BOJI aOCTpakTHI, Ta HE BPaXOBYIOTh
0COOJMBOCTI MIXKHApOJHUX TepeBe3eHb. lliaxin aBTopa y poOoTi [3] yxke Ouiblie

HAaOMMKEHWA 10 peaiii, Tak sIK TPOIMOHYE Yy SIKOCTI KPUTEPit0 €hEeKTHBHOCTI
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NUTOMUM MpUOYTOK. AJie MOJAJbII PO3PaXyHKH JOCUTh IPOMI3JIKI Ta aOCTpaKTHi, 1
BIJIMOBITHO HE MOXKYTh OyTH BUKOPHCTaHI Ha €Taml IJIaHyBaHHs nepeBe3eHHs. Kpim
TOTO BHU3HAYEHHS 3aKOHIB PO3MOJAUTY KPUTEPIIO0 €(PEKTHUBHOCTI, SIKUH OMUCAHHUH y
CTaTTi, HE Ma€ HAyKOBOIO MIATPYHTS, TaK K KPUTEpiid caM 1o coOi € PpyHKIi€r0, a HE
BUIIAQJIKOBOIO BEIMUYMHOIO. TOMy [OIUIbHINIE B TakKOMy BHUIAQAKy MPOBOJUTH
¢dakropHuil aHami3. B 1minoMy nuTaHHS BU3HAYEHHS €(PEKTUBHOCTI MIKHAPOIHHUX
BAHTAKHUX aBTOMOOUIBHHMX TMI€PEBE3€Hh Yy JITEpaTypi Majo po3Kputo 1 0e3
MPAKTUYHOTO MiATPYHTS.

OcHoBHa yacTHHA.

Oco0MMBOCTAMH MIKHApPOJHUX TNEPEBE3CHb € T€, 0 Tapu(pu Ha EKCIOpT Ta
IMIIOPT 3HAYHO BIJPI3HSIOTHCA (puc.l). HacTo BUKOHAHHS €KCIIOPTHOIO MEPEBE3CHHS
€ HenpUOYTKOBUM, 1 00OPOTHUIN pelC MEPEKPUBAETHCA JIUIIE 32 PAXYHOK 3BOPOTHOIO

IMIIOPTHOTO 3aBaHTaKEHHS.
HimeuunHa
HiMmeuumHa — YkpaiHa YkpaiHa — HiMmeuuuHa

(uiHK Ha nepeBe3eHHs BaHTaxiB HimeuunHa — Ykpaina) (uiHM Ha nepeBe3eHHs BaHTaxis YkpaiHa — HimeuunHa)
50 30

40

30

20

20

TeHT 20T, UiHa rpH/KM

10 15
Bep rpy bep yep Bep Bep rpy bep yep Bep

Puc.1. /Iunamika Tapudu Ha iMIOPTHUHA TAa eKCIOPTHUI HANIPAMKH Y KpaiHa-
Himeuunna

Mogens 000pOTHOTO peiicy MaTUME TaKe CXeMaTUuHe 300pakeHHs (puc2).

02 Lnop3

BB:
ATII

Ltop2 Lmopl

BO: BB

Puc.2. CxemaTu4yHe 300pa:keHHs1 000POTHOIO peiicy
(BB — sanmaoicogionpasnux, BO — eanmasicoooepoicysau, ATII — asmompancnopmue
RIONPUEMCNEO)

Tomy mpsimi BUTpaTu 3a 000pOTHHI peiic MOKHA MPEACTABUTU SIK CYMY BUTpaT
Ha yCiX JTIISHKAX CXEMHU:

Cnp.-r.}ti_culﬁ = CI.m:u[:ll + CBBI_BGI + CI.HD[JE + CBBE_BE}Z + CI.m:upB (1)

B3zaraui, npsiMi BUTpaTu NPy MDKHAPOIAHKX MEPEBE3CHHAX MOXKHA PO3IUINTH Ha
JEKUIbKa TPy
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3a/1eXaTb Bi
— A BuTpatK Ha MMM

< BiACTaHi

-

(S_ BUTPATU Ha CTOSHKY
E — 3anexaTb Big vacy

M BiapaaHi Ta 3
E BUTPATU Ha

v B [LOKYMEHTU

o

C

HOCATb BUMAaAKOBUMA ,
L BMTapTM Ha 3B'A30K
XapaKTep

HenepenbayeHi
BUTPATU

Puc.3. Knacudikanis npaMux BuTpar

AJie BpaxoBYIOUH, 1110 MOKJIMBI HEMPOAYKTHUBHI MPOCTO1, TO BUTPATH HEOOX1THO
MIPEACTABIISITH SIK JBOTIApaMETPUYIHY (DYHKITiFO BT yacy Ta BiJ BiJICTaHI.

VY Toif yac sk HeTpsAMi BUTPATH € JIHIIE (PYHKITIEIO Hacy.

Tomy npuOyTOK BiJi BUKOHAHHS MDKHApPOJHOIO IEPEBE3EHHS MOXKHA
MPEICTaBUTH SIK:

M=10- Cnp.c_}ﬂ (L: f) - Cﬁenp:-t:r[i (t) (2)
VY cBoto uepry noxia Oyzae nmpeacTaBIeH K CyMa CTaBOK PpaxTy
A= @®(BB1 _BO1)+ @©(BB2_BO2) 3)

[ToHATTS epeKTUBHOCTI HA TPAHCHIOPTHI JOCUTH PO3MUTE. SIK MpaBuIiIo, YacTilie
OTEPYIOTh MOHATTAM €(eKT, a00 BUKOPHUCTOBYIOTh MPUOYTOK, K HAHOUIBII 3pyUHY
KaTeropiro /ISl OI[IHKYU MEPEBI3ZHOTO Mpoliecy. AJle y BUMAJIKY, KOJIM MAaEMO CIIPaBy 3
IpOLECOM, a HE TOBAapOM, LI TOKAa3HUKUM HE € KOpekTHUMH. [Ipubyrox moxe
BKa3yBaTH JIMIIIE Ha 6€330UTKOBICTE 00OPOTHOTO PEiiCy, HE OLIbIIIE.

s BUOOpY MapuipyTy Mi>KHApOJHOTO MEPEBE3CHHS 13 MHOXKHHU MOMKJIMBUX,
3aBX/M MOCTA€ MUTAHHS OLIHKY HaWOUIbII BUTIAHOI (4K €(pEeKTUBHOI) MPOMO3UIIT
11010 iepeBe3eHHs. Ha choroiH1 He 1ICHY€ €JMHOT METOAMKYU MOPIBHSHHSA MapIIPYTIB
MDKHApOJIHOTO TEpPEeBE3CHHs BaHTaxiB. Sk mpaBuio, KpuTepii BuUOOpy €
CyO’€KTHBHUMH 1 Ha HUX BIUIMBA€ HE TUIbKM Tapu(Ha CTaBKa, a 1 0arato 1HIIUX
dakTopiB, SIK HANPUKIAJ, KpaiHa MPU3HAYCHHS, BUJ BaHTAXy, BUCOKAa WMOBIPHICTh
3BOPOTHOT'O 3aBaHTa)XCHHS, YaCOBI MTapaMeTpH.

Anie, BpaxoBYIOUM PI3HY TPHUBAIICTh BUKOHAHHS II€PEBE3EHHS, ISl OLIHKHU
e(eKTUBHOCTI CJI1JT BAKOPUCTOBYBATH HE aOCOJIIOTHI MOKa3HUKH, a BiAHOCHI. ToOTO,
HE 3araJIbHUi TPUOYTOK 110 OTPUMAE MIAMPUEMCTBO BiJl MIEPEBE3CHHS, a TPUOYTOK B
OJIMHUIIIO Yacy, HallpUKiIal, y AeHb. Lle 3yMOBI€HO THM, 110 Pi3HI MapLIPyTH MalOTh
pI3HY JOBXHHY, 1 BIAMOBIJIHO, PI3HUI 4YaCc BUKOHAHHS TIEPEBE3C€HHS, a TAKOX IMPHU
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BUKOHAHHI IE€PEBE3E€HHS YacTO BUHUKAIOTh HEMPOAYKTHBHI IPOCTOI Ta MOPOKHI
npo0iryu, 1 3BICHO pi3HULA (paxTy TaKOXXK Ma€ BEJIUKHA BIUTUB Ha €()EKTHBHICTD
NepEeBE3CHHS.

ToMy aBTOpaMu MPOMOHYETHCS METOJMKA MOPIBHAHHSA OOOPOTHUX PEICIB MpHU
MDKHApOJAHUX aBTOMOOLIBPHUX BaHTAKHUX NepeBe3eHHsIX. OCHOBHUM KpHUTEpiEM
OLIIHKM BaplaHTIB € MUTOMUN NpUOYTOK. Po3riasiHeMO OCHOBHI BapTiCHI MOKa3HUKU
MDKHApOJIHOTO TIEPEBE3CHHS.

CymMmapHi BUTpaTH Ha BUKOHAHHSA 0OOPOTHOIO peHCy CKIaJaTUMYTh:

C = Cl‘I[J.‘-‘.}'['l + CHEH[JF.:"[i (4)

B To#i ke wac HempsMi BUTpath € (QyHKIIE 4Yacy (00 Ha MicAlb, IO
BioOpakaeThCcsi B Oyxrantepchbkiil 3BiTHOCTI). [IopiBHSIEMO BUTpAaTH HAa BHKOHAHHSA
000pOTHOTO PEHCy AJI IBOX PI3HUX BApiaHTIB.

pefc

Taoauusa 1
BuxiaHi 1ani 10 nopiBHSIHHA
Butpartu, rpH. Yac BUKOHAHHS, THI
Cper':{cl = Cl‘I[JF.:‘-I'l']. + CHeanMil t1
Cpeff{cz = Cnp.-r.}tiz + CHenpsxiZ t2

[TpuOyTOK BijJl BUKOHaHHS 00OPOTHOTO PEMCY CKIagaTUME:
I=1- Cpen"{c =1- Cnp.-r.}ﬂ - CHEH[:I:—'.M'[ (5)

ne JI — moxia Bijg 000pOTHOTO percy
OckiIbKM 'y 00OpPOTHUX pelciB MOXKe OyTH pi3HMM Yac BHKOHAHHSI, BBEIEMO
TaKuW TEPMIH SIK TUTOMHUM MpuOyTOK a00 MpuOYTOK Ha 1 JIeHb.

11 IJ_CLT[:H."[i._CEElTpH."[i.
H,:l,e:—{r:. = . - ¢ (6)

peECY peECY

JIns TOpIBHSIHHS JIBOX OOOpPOTHUX pEHCIB 3HAWIAEMO PI3HUII0 ITUTOMHUX
MpUOYTKIB:

ﬂl_[ _ vil_crrpmtli_ct-:errpﬂmi _ vﬂz_crrpmtlz_ct-:errpmﬂz 7
deHb #1 £2 ( )

=

[lam’siTaroun, 1mo HEOmpsiMi BUTPATH TAaKOXK € (PYHKI€IO BiJ 4yacy Ta OyayTh
OJHAKOB1 Ui TiAMPHUEMCTBA HA MiCAllb, BBEIEMO IOHATTS MUTOMHUX HENPSMHUX

BUTpAT (TOOTO, BUTpAT Ha 1 JIeHb)

C _ C:—:Etrpmtl:—:a.‘-tlmua _ CEEtrpHHlEEMlmL:E. (8)
HempaMi B geHn -

t.:u—:l E MICAIE 20

Toni HenpsiMi BUTpaTH HA OOOPOTHUMN pPeiic CTAHOBUTUMYTh

CEEH‘[:H.‘-‘[i. Ha MICAIE
CHEH[:I:—‘.M'L Hapefic 10 ’ fpeﬁc}' (9)

[TincTaBuBmm 1e y Gopmyiny HOpIBHAHHS JBOX OOOPOTHHUX PEUCIB, MAEMO:

“HENPAM] EAMicAIE - Crenpar pamicnmn
_ A Coparga ——— ., il A2 Copaniz™ L5

"'-""H,::E:-:a_ 1 = - - - - (10)

-y

[Tics mepeTBOpEHHSI MAEMO:

ISSN 2567-5273 80 www.moderntechno.de



Modern engineering and innovative technologies Issue 13

,ﬂl—C AL -JZ_C AL
ﬁn.ﬂ,e:—th: t;flﬂ - :m : (11)

F

3aMiHHMBIIHY J0X1] Ha (2) MaeMo:
(dimi+dexcol)—C ; (Pim2+dexcn2|—C ;
. T empamil L J MpAMiZ
ﬁH,ZI,EHh - #1 £9 (12)

F

BucHoBok.

Otpumana ¢opmMysna MUTOMOTO NPUOYTKY HE MICTUTh HENpSMUX BUTPAT,
PO3PaxyHOK SIKMX MOKE BIJIPI3HATHUCS MO KOXKXHOMY OKPEMOMY IMITIPUEMCTBY, 1 MOXKE
OyTH BUKOpHCTaHa JJIA MOPIBHSHHA JEKUIBKOX BapiaHTIB OOOPOTHOTO pPEiCy s
BU3HAUCHHS 3 HUX HAWOUIbII eEeKTUBHOTO. Takox mpencTaBieHy (Gopmysy MOXKHa
BUKOPHCTOBYBaTH I BHOOPY €QEKTUBHOTO 3BOPOTHOTO 3aBaHTaKeHHS. lle
JIOTIOMOKE CY4YacCHOMY MiANPHUEMCTBY pAaIliOHATBHO PO3MOAUIATH CBOI pecypcH, a
TaKO OpraHi3yBaTH €(EeKTUBHY CUCTEMY NPUUHSTTS YIPABIIHCHKUX PILIEHb.
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Abstract. The introduction analyzes the existing approaches to determining the efficiency and
substantiates the need to create a methodology for determining the efficiency of the transportation
process in international carriage.

The main part analyzes the factors that affect the profit from international transportation. The
direct costs of international transportation are also described and divided into groups. The
calculation of specific profit as a criterion for determining efficiency and a formula for its
determination is proposed.

The conclusion indicates the main ways to use this formula and prospects for further
development.

Key words: reversible route , freight rate, international carriage, specific profit.
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Anomauin. Poszensoaecmovcs numanns  @opmysanns IKT-komnemenmuocmi  ¢haxisyis
cneyianvnocmi «Kibepbesneka» 3 8UKOPUCMAHHAM OOCTIOHUYLKO2O NIOXO0Y HA OCHOBI OUCYUNIIHU
«Teopia npoekmyganus 3axuwyeHux Komn romepuux mepestcy. Popmysannsa IKT-komnemenmuocmi
nepeobavac mpu KOMHOHEHMU: KOSHIMUBHUL, NPAKMUKO-OPIEHMOBAHUL [ AKCIOJO2IUHUL,
VMOYHEHHsI 3MiCmYy AKUX No0aHo 6 pobomi. Jlo OCHOBHUX HaNpAMié HaOYmMms OO0CHIOHUYLKOT
KOMnemeHmHocmi 3000)6a4ie 8IOHECeHO: AHAN3 HAYKOBUX OJicepell;, MAmeMamuyHy nOCMAaHOBKY
3a0au4i; CMBOPEHHs NPOCPAMHOI MOOeNi;, BUSHAYEHHS ONMUMAILHOI CMPYKMYPU HEUPOHHOI
(HellpoHeyuimKoi) Mmepednuci;, OO0CNIOHNCEeHHS OMPUMAHUX De3VIbmAamie HA CMBOPEHUX MOOesX,
no6yoosy epagiunux 3arexcnocmeti ma ix ananiz. Cipopmosana IKT-komnemenmuicmo paxisyie
3ANI3HUYHO20 mpaHcnopmy cneyianohocmi «Kibepbesneka» HA0Ae MONCIUBICIb WOOO 30AMHOCTI
00CniddiceH s 3aco0ie 3axXucmy KOMN IOMEPHUX Mepexc Npu iX NpOoeKmy8awHi HA BIONOGIOHUX
MOOeNAX 3 BUKOPUCTNAHHAM MeMOoOi8 WMYYHO20 IHMeNeKm).

Knrwowuosi cnoea: 3aniznuunuii mparncnopm, komn 'romepua mepedxca, MPLS, kibepbesneka,
amaxa, IKT-xomnemenmuicms, 00CAIOHUYbKUL NIOXIO.

Beryn

Iocmanoeka npoéaemu. MixxHapoaHa OCBITHS CIIIJILHOTA Mparde 3a0e3neYnTH
AKICHY BIJIKPUTY OCBITY, BIPOBAXKYIOUM KOMMETeHTHICHUHN minxin [1]. Ogaum 13
TOJIOBHHMX HAIPsIMIB YAOCKOHAJIEHHS Cy4acHOi BUIIOT OCBITH € IHTErpallis B OCBITHIM
MpoLeC HAYKOBUX JOCHIIKEHb, IO CIpHse 3amydeHHIO cTyleHTiB BH3, 30kpema
VHIBEPCUTETY 3aTI3HUYHOTO TPAHCTIOPTY [2], A0 JOCIITHUIIBKOTO IMiIXOIY.

Ananiz ocmannix o0ocnioxycens. OIIHIOBaHHS KOMIIETEHTHOCTEH SIBIISIETHCS
IpeaMeToOM JTOCTIKeHHsI Takux BueHuX sik: bukoB B. YO, I'yperuu P. C., I'ypxiii A. M.,
Kannak M. 1., Mopse H. B., Opuapyk O. B., Cucoesa C.O., Cuipia O. M. 1a iH.

Y poboti [3] Coipin O. M. 3a3zHauvae, mo «/KT-xomnemenmuicmo — 1€
M1TBEP/KEHA 37aTHICTh 0COOMCTOCTI aBTOHOMHO 1 BIJIMOBITAJIbHO BUKOPHUCTOBYBATH
Ha nipaktuill IKT nis 3a70BOJIEHHST BIACHUX 1HIMBIAyaJIbHUX MOTPEO 1 PO3B’sI3aHHS
CYCHIJIBHO 3HAUYIIUX, 30KpeMa npodeciiiHux, 3a/1ad y MeBHIM NpeaMeTHIN ramty3i abo
BUJII JOISUTBHOCTI». Y aucepTaniiiHiii poooti [4] PakoB C. A. 3arBepmxye, 110
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00CNIOHUUbKA KOMNEeMeHMHICMb — 1I€ BOJIOJIHHS METOAAMH JOCIKEHHS COIIaJbHO
Ta IHAUBIIyaIPHO 3HAYYIIMX 3a/1a4 3a qoromororo [KT Ta MaTeMaTHIHUX METOIB.

[TpoBenennii anHaimi3 OCTaHHIX MOCTIPKEHb 1 IyOJIKaI(ii BUSBUB HACTYITHE:
1) BimCyTHICTH 3arajgbHOI METOJIWKH HAa OCHOBI amapaTry IITYYHOTO I1HTEICKTY
MPOCKTYBaHHS HOBUX KOMITIOTEPHUX MEpEeX, IO Ha CydyacHOMY e€Tami He
BUKOPUCTOBYIOTECSI B iH(opMaliiHo-TenekomyHikamiiaii ~ cucremi  (ITC)
3aJ1I3HUYHOTO TPAHCHOPTY; 2) BIACYTHICTh YHIBEPCAIIBHOCTI 3aCTOCYBAHHS METOIUKH
JOCIIKEHHSI  3aCO0IB  3aXHCTY KOMIT' IOTEPHUX MEpEeX 3 BHUKOPHUCTAHHSIM
KOMOIHOBAHOTO MiJXOAY Ha OCHOBI HelpoHHUX Mepex (HM), iMyHHHX cucTeMm Ta
HEeWPOHEUITKMX KJacudikaTopiB; 3) ICHYBaHHSA IIHPOKOTO CIEKTPY CHCTEM
MOJIEJIFOBAaHHSI KOMIT FOTEPHUX MEpEX, HEHPOIIaKeTiB, MOB MMPOTPaMyBaHHA Ta Pi3HUX
tuniB HM, 1 ctaB mijcTaBoro 111 yTouyHeHHsI KoMIToHeHTiB IKT-koMmneTeHTHOCTI.

Memorw cmammi ¢ dopmyBanHs IKT-xkomrnereHTHOCTI MailOyTHIX (axiBIliB
3QII3HAYHOIO0 TpaHCIOpPTy cherianbHocTi  «KibepOe3neka» 3 BHUKOPHUCTAHHAIM
JOCIITHUIIBKOTO TAX0Ay Ha OCHOBI JUCIHIUTIHUA « Teopist MPOEKTYBaHHS 3aXHUIIEHUX
koMI1 rotepHux mepex» (TTI3KM).

1. ®opmyBanusa IKT-komnereHTHOCTI

Ha  ¢opmyBanns  IKT-xkommerenTHocTi  (iH(MOpMAaIiiHO-KOMYHIKAIIHHAX
TEXHOJIOT1¥) BIUIMBAE: 3HAHHSA CYYaCHUX TEXHOJIOT1H, 10 BUKOPUCTOBYIOThCSA B ITC
3aJ1I3HUYHOTO TPAHCIOPTY; HABUKU CAMOCTIMHOIO MOLIYKY Ta BIAMOBITHOTO aHAMI3Y;
BMIHHS BUKOPHUCTOBYBATH CIHeEIliadbHI 3aco0M JJis CTBOPEHHS IMITAIlIHUX,
HEUPOHHUX Ta HEHUPOHEUITKUX MOJEJCH; HAaBUKU OpraHizaiii JOCHiKeHb 3
BUKOPHUCTaHHSAM HeipoMmepexxkHoi TexHosorii. dopmyBanHs [KT-koMmreTeHTHOCTI
nepegadoavyae TpU KOMIIOHEHTH: 3HAHHEBUM (KOTHITMBHUMN); MIsIbHICHUN (TTPaKTHKO-
OpIEHTOBAHUM) 1 MIHHICHUH (AKCIOJIOTTYHUI), III0 M1 COOOI0 TICHO B3EMOIIOB’sI3aHI
[5]. KoenimusHnuti xomnomewm Tiependayae axkTUBI3aAIIO TMPOILECY TEOPETUUHOI
IIIITOTOBKKM: OCHOBHI/IOAATKOBI METOJM IPOSKTYBaHHS HOBHX Ta JOCIIIKCHHS
ICHYIOUMX KOMIT FOTEPHUX MEPEeX; MPOXOKCHHS TECTIB CAaMOKOHTPOJIO B CHCTEMI
AUCTAHLIMHOTO HaBYaHHA. [Ipakmuko-opicHmoganuti KomnoHewm Tependayae
Hag0aHHS MPAKTHYHUX YMiHb Ta HaBHUOK y cdepi Bukopuctanns IKT (cucrem
IMITAIIIHHOTO MOJCIIOBAHHS KOMIT FOTEPHUX MEpEeX, HEHpOomakeTiB Ta MOB
MporpamMyBaHHs): OOTOBOPEHHS B pPoOOUIM TPymi COIIaTbHOI MEpEeXi MHUTaHb IO
CTBOpPEHHIO B Mojemorouiil cucteMi Opnet Modeler imitamiinux moaeneid Mepex
¢parmentiB ITC 3ani3HUYHOTO TpaHCIOPTYy; NOIIYK 1H(opmalii B I[HTepHeT;
BUKOHAHHS 1HJWBIyaJbHOT'O 3aBJaHHSA 3a OOpaHUM pIBHEM BIAMOBIIHO [0
METOAUYHUX PEKOMEHAAIN 100 MPaKTUYHMX 3aHSTiH, Ja0opaTopHUX pPoOOIT Ta
KypCOBOTO MPOEKTYBaHHS. AKCION02IUHULL KOMNOHeHm Tiepefdadyae 3aCBOEHHS
nepesar Bukopuctants [KT, caMOpo3BUTKY y BIJIMOBITHOCTI 3 CyYaCHUMU CBITOBUMU
TEHJEHIIIMH, CTUMYJIIOBAHHS TBOPUYOTO IMIAXOMYy: pE3yJbTaTiB MPOBEJIECHUX
TOCITIKEeHb 1010 Bukopuctanas B H/[P ta ix oOroBopeHHs; 0cOOMCTHX pO3pOOOK
CICKTPOHHUX PECypCiB HABUAJIbHOI MiSUIBHOCTI; PEKOMEHJAIIN IOJ0 MiATOTOBKH
MatepiaiiB Ajist 0OMiHY TOCBIIOM MiX 3700yBadamu.

2. BUkopucTaHHS JOCTIIHUIBKOTO MiIX0My

['puneBnu JI. M., Mop3e H. B. 1a boiiko M. A. HarojomyoTp, IO
«OOCNIOHUYbKO-NIZHABANbHUL MemoO (METOJ, 3aCHOBAHWW Ha 3aluTi) Ma€ CTaTH
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HaWBaXJIMBIIIMM KOMIIOHEHTOM HayKOBOI ITPOTPaMM Ha BCIX PIBHAX 1 B YCIX TaIy3sX
Hayku» [6]. Tak, HanIpuKIIaI, 3 OAHOrO OOKY JUIS ITIABUIICHHS SIKOCTI pOOOTH MEpexi
B ITC 3ami3HUYHOTO TPAHCIOPTY PEKOMEHIOBAHO JOCHIIUTA MOXKIIMBICTh
BHKOpHCTaHHA TexHoiyorii MPLS Ta oprasnizamii Bubopy TyHemo 3acobamu HM Ha
OCHOBI JaHUX TPO IMOTOKH TpadiKy Ta KaHaIW 3B’SA3KYy, IO CKJIAJAlOTh BIIIIOBIIHI
TyHem. OuH 13 MOXKJIMBUX BapiaHTIB peati3allii 3amponoHOBaHHUM 3100yBadaMu i
yac kypcoBoro mpoektyBaHHs 3 TII3KM na ocHoBi ancam6mo HM (puc. 1, k£ —
KUIbKICTh KaHaJIIB 3B 3Ky, Ha OCHOBI sIKux (popmyrotbcst TyHen B MPLS): HM Nel
dbopMye CKIIaJIOBy METPUKU 3 ypaxyBaHHSIM 3aBaHTa)KEHOCTI KaHaliB 3B’s3Ky; HM
No2 dhopmye cknagoBy METpUKH Ha OCHOBI 4acy nepenadi makera, HM Ne3 ¢opmye
CKJIJIOBy METPUKM Ha OCHOBI Bapiamiii 3atpumkm; HM Ned pospaxoBye ckiiaaeHy
METPUKY KaHaJiB JyuIs mpokiaganHs TyHemiB. s HM miaroroBneHi BUOIpKH Ha
OCHOBI JaHUX, SIKI OTpUMaHI1 Ha iMiTaliiHii Moaeni mepexi MPLS B cuctemi Opnet
Modeler. IIpoBeneni BiAMOBiAHI JOCIIIKEHHS ONITUMaJIbHUX apameTpis HM.

Haepeno
[puiisay
1 HIBHAKICTE MOTOKY
J QoS: PRV, PDT
Inhopmania npo CoS: 0-7
MOTOKH, AK1 —

NPOXOIaTE Hepes
aapo

" HM
Nel e )
Indpopmatiia npo HM HM Bnok
KaHaIIH, TKi No2 i:> > i Nod i MpRHHATTA
CHIAMAKTE HIPO k ' i k+1 PIIIEHHA
T [
o N3
k k

JaBaHTAKEHICTE KAHATIR
1 IpomyckHa 30aTHICTE

QoS: PDV, PDT

Puc. 1. CtpykTypa 3anponoHoOBaHOI CHCTeMH po3noainy norokis B MPLS:
CoS (Class of sersvice); QoS (Quality of Service); PDV (Packet Delay Variation),
PDT (Packet Delay Time)
Asmopcobka pospobka

3 apyroro 0OKy, MO0 MiABUINMATHA TOYHICTh BUSBJICHHS aTaK Ha KOMII IOTCPHY
MEpEXKy, 3MEHIIUTH KUIbKICTh TOMMJIKOBHX CHPAIbOBYBAHb Ta JOCATTH O1LIBII
BHUCOKHI PIBEHD 1X BUSABJICHHS JOPEYHO PO3TIISTHYTH KOMOIHOBaHUH miaxin. Bimomo,
[0 Ha CY9aCHOMY €Tarli Hal4acTilie MPOMOHYIOThCS CUCTEMH BUSIBIICHHS MEPEKEBUX
aTak, 10 noOyaoBaHi Ha OcHOBI HacTynmHuxX HM: GararomapoBoro mepcentpoHy;
mepexi RBF; mepexi Koxonena abo camoopranizoBaHoi kapTH. Tak, Hampukiai, i
yac BUKOHAHHSA KYpPCOBOTO MPOEKTY 3700yBayaMy CTYMEHS «MaricTp» Ha OCHOBI
HOpMaJi30BaHUX JaHuX BiakpuToi 0a3zu NSL-KDD posriasHyTo mOUTaHHS
e(eKTUBHOCTI ABOX MIAXOJIB JO BHUSBICHHS arak: oaHiei HM, mo Bu3Hauae kiac
aTtaku (repmdid miaxig) Tta aHcamOmro 13 m'aty HM (mpyruit miaxin), sSkaid Ha
nepuoMy etami Bu3Hauae kateropito araku (DoS, Probe, U2R, R2L), a Ha apyromy
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eTami KJac aTakd, L0 HAJIEKUTh [0 IMEBHOI Kareropii. Y Xojal IpPOBEICHHS
EKCIIEPUMEHTIB 3a PI3HUMHU IMMIJIXO0JaMHU OTpPUMaHl pe3yibTaTH, HAa OCHOBI SIKHX
pO3paxoBaHi HACTYIHI MOKA3HUKH OIIIHKH SKOCTI PillICHb: KOPEKTHICTh BU3HAYCHHS
MEpEeKEBUX aTaK; MOMUIIKOBI CIIPAIlbOBYBAHHS; JOCTOBIPHICTh; TOYHICTh Ta MIOBHOTA,
0 JT0Ka3yIOTh JOIUIBHICTh BUKOpUCTaHHS aHcamOmo HM (apyroro miaxoxay) Ta B
MOJIaJIbIIOMY MIPEICTaBICH] B HAYKOBIH poboTi [7].

Jlo OCHOBHHMX HampsiMiB HaOyTTA JOCHITHUIBKOI KOMIIETEHTHOCTI 3100yBayiB
HEOOXITHO BIJIHECTU: aHali3 HAYKOBHX JIKEpeNd, CKIaJaHHi MaTeMaTU4HOI
MIOCTAHOBKHM 3aJlaul; CTBOPEHHs MporpamMHOi Mojem (IMiTaliiHoi, HEHMpOHHOI Ta
HEUpPOHEUITKO1); BHKOHAHHS TIEPEBIPKM 1MITAIlIfHOT MOJeal Ha aJeKBaTHICTh;
BU3HAUCHHS ONTUMAJIbHOI CTPYKTYpH HEHPOHHOI (HEMPOHEUITKOI) MEpexi;
JOCII/DKCHHST OTPUMaHMX pe3yJbTaTiB Ha MOJAENIX; TM00ynoBy rpadiuHUX
3QJIEKHOCTEH Ta 1X aHami3; popmMmyatoBanHsa BUCHOBKIB. Helpomaker (MatLAB, Fann
Explorer, Deductor Studio Ta iH.) npu ctBopenHi HM, a Takox MoBa nporpamyBaHHsI
(C++, Java, Python Ta 1H.) mpu HamucaHHI TpOrpamMHOi MOJem oOupanacs
3100yBavyaMH 3a iX 0COOUCTUMH MOOAKAHHIMU Ta 310HOCTSIMH.

BucHoBku

1. Posrmssnyto  mutanHs  ¢dopmyBanns  IKT-kommerentHocTi  (haxiBIliB
3QJII3HUYHOTO TpaHCHOpTy crenianbHocTi  «KibepOesneka»y 3 BHUKOPUCTAHHAM
JTOCIHITHUIIbKOTO minxony Ha ocHoBl aucturuiiakn  TII3KM. 3anpomoHoBaHa
METO/MKA CKJIAJAEThCS 3 HACTYITHUX €TAIliB: BUKOPHUCTAHHS MOJCIIOIYIN CHCTEMHU
Opnet Modeler nns ctBopennst moxeni Mepexxi MPLS B ITC (Ha npakTUYHUX
3aHATTAX);  BUKOPUCTAHHS  HEHPOIAKETIB  JUIA  CTBOPCHHS  HEHUPOHHUX
(HeiipoHeyiTKUX) Mepex (Ha nabopaTopHUX poOOTax); CTBOPEHHS MPOrPAMHOI
Mozei (i 4ac BUKOHAHHS KypCOBOIO MPOEKTY) 3 METOIO OpraHi3allii JOCHiIKEHb.

2. @axiBUSIMHU 3aJII3HUYHOIO TpaHCIOPTY crnenianbHocTi «Kibepoesneka» 0ymo
JIOBEICHO: TO-TIepIlie, JOIIIbHICTh BUKOpucTaHHa TexHomorii MPLS B ITC
3QJII3HUYHOTO  TPAHCIOPTY, 3alpONOHOBAaHA CHUCTEMA PO3MOAILIY IOTOKIB 3
ypaxyBaHHAM TapameTpiB QoS, ocHOBY sikoi ckianae ancam6is HM; mo-mpyre,
JOIJIBHICTh BUKOPUCTAHHS JIBOPIBHEBOI CUCTEMU BUSBJICHHS MEPEKEBUX aTak, sKa
Ha MepHioMy ertami Bu3Havae kareropito ataku (DoS, Probe, U2R, R2L), a na
JIpYroMy eTari Kjlac aTaku, 10 HaJIeKUTh 10 TIEBHOI KaTeropii.
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Abstract. Considers the formation of ICT-competence of specialists in the specialty
«Cybersecurity» using a research approach based on the discipline «Theory of design of secure
computer networksy». The formation of ICT-competence involves three components: cognitive,
practice-oriented and axiological, the content of which is specified in the article. The main areas of
acquisition of research competence of applicants include: analysis of scientific sources;
mathematical formulation of the problem; creation of a software model; determination of the
optimal structure of the neural (fuzzy) network; research of the received results on the created
models, construction of graphic dependencies and their analysis. The formed ICT-competence of
railway transport specialists in the specialty «Cybersecurityy provides an opportunity for the
ability to study the means of protection of computer networks when designing them on appropriate
models using artificial intelligence methods.

Keywords: railway transport, computer network, MPLS, cybersecurity, attack, ICT-
competence, research approach.
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Annomayua. B pabome paccmampusaemcsi 9KOHOMUKO MAMEMAMUYECKYIO MOOeNb
ONMUMANILHO20 PACHPEOeNeHUsI NACCANCUPCKO20 (YIOMA NO TUHEUHbIM U KPYUSHBIM MApUpymam.
Ha @yunkyuonuposanue naccasxcupckozo groma enuawom makue @Gakmopsl, Kax 6eluduHd
naccaicuponomorKos, MexXHUYecKkoe COCMOsHUe CY008, YPOBEHb Op2AHU3AYUU MEeXHUYeCKOU U
KomMMmepuecKol sxcnayamayuu proma. Taxum obpazom, nepeod cyoosnaoenvyem cmoum Henpocmas
3a0aua pacnpedeiumsv Cc6ol Grom max, uymo Obl NOAYYAMb MAKCUMANbHYIO Npudblis. B
pesyibmame peuleHus 3a0ayu  OblLIU  ONpeoeneHvl  BaAPUAHMbL  UCNONb308AHUSL  NPOBO3HOU
CHOCODHOCMU  NACCANCUPCKO2O (oma npu  0C80eHUU 3A0AHHLIX NACCANCUPONOMOKO8 HA
PACCMampusaemvlx TUHENHbIX U KpYUsHoix mapupymax. Ilonyuennsie éapuanmol cmanu 0CHOBOU 8
NPUHAMUY  PeUleHUll OMHOCUMETbHO B03MONCHOCIU OCB0EHUSL HOBLIX JIUHEUHbIX U KPYUSHBIX
mapwpymos  cyoosnaoenvyem.  Chopmynuposana  credyrowas Mooeib -  ONMUMATbHOE
pacnpeoenenue naccarcupcKo2o roma no yice cyuecmsyroumum U HOBbIM TUHEUHbIM U KPYUSHbIM
mapwpymam. Ilpeonosicennvle mMooenu onmumMusupyiom UcCHOIb308aHue NPOBO3HOU CNOCOOHOCMU
nacca)cupckozo groma npu obecneveHuu MaKCUMAIbHO2O QUHAHCOB020 pe3yrbmama OJis
€yooenaoenvya u 0becneyusaiom oc6oeHue 3a0aHHbIX NACCaAACUPONOMOKOS.

Knrwouesvie cnosa: naccasxicupckuii ¢rom, naccaxrcupckas IuHUs, Kpyus, Mamemamuieckas
MoOelb pacnpeodenerus NaAcCaicupckozo gioma.

Beryniienue.

DKOHOMHUKO-MATEMAaTUYECKOE MOJCIUPOBAHUE IIUPOKO IPUMEHSIETCA MpH
ONTHUMH3aUMU (PYHKIMOHUpOBaHMS (ioTa. MaremaTnueckue MOJAEIW U METOIbI
MO3BOJISIIOT OILICHUTh paboTy ¢JoTa IMyTeM CpaBHEHHUS pe3yJbTaToB pPaboOThl 3a
TEeKYIIUN TMEepUoJ; ¢ ONTUMAJIbHBIM BapuaHToM. Opranuzamnus (yHKIIMOHUPOBAHUS
IPY30BOTO M MACCAXKUPCKOro (jIoTa ¢ MPUMEHEHUEM JKOHOMUKO-MAaTEMAaTHUYECKOTO
MOJICTUPOBAHUS OBLIU MOCBSIIEHBI MHOTO UCCIEIOBAHUM COBETCKUX yueHbIX [1,2,4],
OJIHAKO B HACTOSIIEE BpeMsl ATH pa3pabOTKU YK€ HE CIOCOOHBI B TOJIHOW Mepe
OTpa3UTh HOBbIE YCIOBHS PAaOOTHI CYJIOXO/IHBIX KOMITAHUM, B TOM YHCJIC U HA PbIHKE
MACCAXKUPCKUX MEPEBO3OK.

OCHOBHOI TEKCT

IlepBoouepenHoit 3amaueid  (PYHKIMOHHUPOBAHMS  TACCAKUpPCKOro  (ioTa
SIBJISIETCS TOJTHOE YJIOBJIETBOPEHUE CIPOCa HA TIEPEBO3KU U COMYTCTBYIOUIUE YCIYTH
MIPU MUHUMAQJIBHBIX 3aTpaTax s maccakupoB. OJIHAKO 3TO YTBEPXKIEHUE TepsieT
CBOM CMBICI Ha PBIHKE KPYHU3HOTO CYA0XOJCTBa. TYypHUCT, KOTOPBIM MOKyMHaeT
MyTeBKY B KPyH3 CTPEMUTCSA K OT/AbIXa B KOM(POPTHBIX YCIOBHUSAX. A 3HAYUT, TOTOB
MOTPATUTh OMpPEIEIEHHBIE CPEACTBA HA Mpoe3a U B myremectBuu. CyaoBiaaenen u
TypONepaTop HE CTPEMSTCS MUHUMHU3HPOBATH 3aTPAThl MPU OpraHU3alMy KpyH3a, a
CKOpee ONTUMHU3UPOBATH WX TaKUM 00pa3oM, 4TOOBI B TMOJHON Mepe y/IOBIECTBOPUTD
MOTPEOHOCTH KPYU3HBIX TYPUCTOB M MOJYYUTH MIPU STOM HAUOOJBIINN (PUHAHCOBBIMI
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pesynbraT. K yBenuueHHro (UHAHCOBOTO pe3ysbTara, BIPOYEM, CTPEMATCS W
CYIOBJIACIBIIBI JIMHEWHOTO Mmaccaxkupckoro iota. (puc. 1).

ITomHOE
VIOOBIETEOPEHHE
— crpocaHa
nmaccakHpcKue

IIEPEBO3KH
% r

MarcHMyM IpHOBLIH

MakCHMYM ( . h
HCIIONEB30BaHHA JIis MHHEeHBIX -
IPOBO3HOIT MacCakKHPOB MaKCHMYM

— Ka4decTBa IpH
MHHHMATBHEIX
3aTparax

CIIOCOOHOCTH

JA TypHCTOB-
MAaKCHMYM Ka4decTBa
IIPH ONTHMAIBHEIX
3aTparax

. 7

Puc. 1. 3agauyn GyHKIHMOHUPOBAHMS NACCAKUPCKOro (JIoTA

[lepen cynoBnanenblieM CTOUT 3aja4ya B pacnpeneacHuu Giota no Mapupyram
TakuM 00pa3oM, 4TOObl 00ECTIEYUTh CBOM MaKCUMaJbHbIH (DMHAHCOBBIM pe3yJIbTar.
O4eBUHO, UTO B KAUECTBE KPUTEPUS ONTUMHU3ALNUU PACIPEIEICHUS MACCAKUPCKOrO
(¢noTa B pa3MUYHBIX YCIOBHUSAX SKCIUIyaTallu SIBJISETCS (PUHAHCOBBIM pe3yJbTat
(TpuOBLIB).

TexHnueckoe COCTOSHHE NACCAXUPCKOro (uiota HampsMylo BIUSET Ha
(hMHAHCOBBIN PE3yJIbTAT OT €r0 AKCIUTyaTallMK, KOTOPHIN, TeM OOJIbIlIe, YeM OOJIbIIe
MPOU3BOJUTENIBHOCTD MACCAKUPCKOro (hIoTa.

W3 Bcell cuctembl MoOKazaTesed, XapakTepU3YIOLIUX TPAHCIOPTHYIO pPaldoTy
MacCaXUPCKOTo (IoTa, KIOYEBOE MECTO 3aHMMaeT TIOKa3aTellb IPOBO3HOM
crocoOHOCTH (JI0Ta, KOTOPBIA ONpeneNseT TPaHCIOPTHbIE BO3MOXKHOCTH (ioTa B
KOHKPETHBIX YCIOBHUSAX OJKCIUTyaTaluu. M 3aBUCHUT OT MacCaKUPOBMECTUMOCTH
CyIOB, CTENEHH €€ HCIOJIb30BaHUsA, OHKCIUIyaTallHOHHOIO TMepuoja CyiHa,
HaBUTAIMOHHOTO MEPUOJia U YCIOBUM JIMHUU (pelica), TEXHUYECKOW CKOPOCTHU CYOB,
CKOPOCTH JIBIDKEHHMSI 10 PACHHUCaHUIO, MPOTSHKEHHOCTH KPYroBOro peiica,
KOJIMYECTBA ITYHKTOB MEPOIPHUATHSA. A TakKe MPOU3BOAUTEIHLHOCTH OIEPAIHil 10
00paboTKe U 0OCITYKUBAHUIO CYJIOB B TOPTaX, JATbHOCTH MEPEBO3KH MACCAKUPOB U
CMEHHOCTH Maccaxupos [3].

B oOmem Buzae 3amada QopmyiaupyeTcs CIEAYIOLUMM 00pa3oM: Ha OCHOBE
MOTPEOHOCTH B TPAHCTIOPTHOM MPOIYKIIUU M yCIyrax He0OX0IUMO ONTUMU3UPOBATH
IIPOBO3HYIO CIIOCOOHOCTh MAacCaKUPCKOro (hjaoTra B 3aBUCHUMOCTH OT YCJIOBHM
JKCIUTyaTallul — JUHEHHas ¢opMa opraHu3alud W peicoBas (Kpyu3Has), Ha
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KOHKPETHBIN 3KCIUTyaTallMOHHBIN NMepUo MPU YCIOBUH TOCTHKEHHUSI MAKCUMAJIBHOTO
(hMHAHCOBOTO PE3yJIbTATA.

Brnageneny cynoB, cynoBiazenel] WIM ONEpaTop Haccakupckoro ¢iora
OCYILIECTBIISIET CBOIO AECSATEILHOCTh B 3aIAHHOM pPEruoHe. B ero pacnopsskeHun ecTh
N’ (=12,...,m,) cynoB. B paccmarpuBaeMOM pErHOHE OIpEACIIEHHA

1

COBOKYITHOCTh BapMaHTOB JIMHEMHBIX MapumipyToB ABwxkeHus J' (j=1,2,...,J") u
Kpyu3HbIX (peiicoBbix) MapwpytoB J¥ (j=1,2,...,J%) ¢ yCTOABIINMHUCS
naccaxuporiotokamu Q' u Q7. Jlnga xaxmoro cymHa N°® Ha OCHOBaHUH
J J

CTaTUCTUYECKUX  JAHHBIX YK€  BBINIOJIHEHHOW  pabOThl HW  OKHUJAEMBIX
MaCCaXXUPOIIOTOKAX OMPEAEIIAIOTCS CIEAYIOME TOKA3aTeIu:

- TIPOBO3HAS CIIOCOOHOCTH Pl.jf‘ cymHa i (i=L12,....m ) Ha j (j=L2,...,J") n
(j=12,...,J%)mapmipyTax;

(V) 8 . .

- QMHAHCOBBIIA pe3yabTar F CyaHa i Ha j Mapupyre.

B kauecTBe KpuTepus ONTUMHU3AIMU BBICTYNAET MaKCUMyM (PUHAHCOBOTO
pesynbrata WM, APYTHMH ciloBamu, npuObumd. [lapamerpom ympasneHus x,

ABIAIOTCA cyna § (1=1,2,...,m, )Ha KaXIOM JMHEWHOM U KPYHU3HOM Mapuipyrax |

(j=12,...,J") »n (j=12,...,J7). Ilpu 3TOM nansi Kaxaoro M3 CyIOoB ObUIU
YCTAHOBJIEHBI COBOKYITHOCTH BAapUAHTOB JMHEWHBIX U KPYU3HBIX MapIIPyTOB, Ha
KOTOPBIX OHH MOTYT OJKCIUTyaTUPOBAThCSI. DKOHOMHUKO-MaTeMaTH4ecKas MOJEb
3a/1a4d  ONTUMAJIBHOTO pachpenesieHuss ¢ioTta MO JUHEWHBIM U KPYHU3HBIM
MapuIpyTam IpuHUMAET CIETYIOIUA BU/:

m8 m6
Z:ZZE;’xU+ZZE;‘”xU.—>maX. (1)
i=1 jeJ =1 jeJ*
3amada penraeTcs Ipy CIEAYIONIMX OCHOBHBIX OTPaHUYCHUSIX.
[TpoBo3Has crmOCOOHOCTH MCHONIB3YEMOTO MACCAKUPCKOTO (II0Ta JT0JKHA OBITH
He Oousblie 00BbEMA MACCAXKUPOB WJIM TYPUCTOB Ha JIMHEWHBIX M PEHCOBBIX
(KpyH3HBIX) MapuIpyTaX:

$ih3, <012, @

M,

8 Kp . Kp
Fix; <0%,(j=12,...,J7). (3)
i=1
KonuuecTBO HMCHONB3YeMBIX CyJOB HE JOJDKHO MPEBBIATh 331aHHOTO
KOJINYECTBA CY/IOB:

ny.+ ZxUSNf,(izlﬂ,...,me). (4)

jeJZ jeJ:p
JIOJIKHO BBITIOTHATHCS YCIOBUE HE OTPUIIATEIILHOCTH MTEPEMEHHBIX
xl.jZO,(izl,Z,...,m;sz:UJ:"). ®))

B pe3ynbTaTe pemeHus 3a1a4u MOKET 0Ka3aThCs, YTO
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mﬁ mR
8 8 7 Kp . A, » __ Kp
DB D Bx <20+ Y 07,(j=1.2,..,.07=1,2,...,J7), (6)
i=l jeJ; =1 je jel; jelid
T.€. TIPOBO3HAsI CIIOCOOHOCTH BCETO MACCAKUPCKOTO (hjI0Ta MEHBIIE, YeM 3aJaHHBIHI
00BEM TIEPEBO30K MACCAXUPOB HA JIMHMUSIX U peicax (kpyusax). OO0beM mepeBO30K
OyZeT OCBOEH HE TOJHOCTHIO Ha OJTHOM WJIM HECKOJIBKUX MapIipyTax, Py 3TOM, BCE
cyna OyIyT U3pacxoJ0BaHbI 0€3 OCTaTKa
— 6 . —
Dox,+ D) x, =N L(i=12,...,m,). (7)
jeJ! je?

IIpOoTHBOIIOI0KHBIM PACCMOTPEHHOMY BAPUAHTY SIBISAETCS COOTHOLIEHUE

m(!’ m@

DB Y D Bx 2 Y 00+ Y 07,(j=1,2,..,07=1,2,.,07), (8)
i=l jeJ) i=l jeJ? jeJty jeJit

KOT/Ia TIPOBO3HAs CITOCOOHOCTH (PJIOTa MPEBBINIAET O0BEM MEPEBO30K MACCAKUPOB HA

JUHUSX U peiicax (kpyusax). B Takom ciydae, mpu pelieHHH 3a/1ay, OTPaHUICHHSI

(2) u (3) BBIMOJHSIOTCS B BU/IC PABEHCTB

;P;x,-,- =0",(j=1,2,....J"); )

Z;P,-fxl-j =07,(j=1,2,...J%), (10)

a orpaHuueHue (4) B BUJIe HEPABEHCTBA.

B stoMm cnydae, 00beM mepeBO30K MACCaKUPOB HA JIMHUAX U peiicax (Kpyus3ax)
OyZIeT OCBOEH NOJIHOCTBIO M OCTaHeTca pe3epB (iioTa, a MOTEHUUAJIbHBIM POCT
MIPOBO3HOM criocoOHOCTH (h10Ta OYACT CACPKUBATHCS HEAOCTATOUHBIM KOJIMYECTBOM
MaccaXMpoB Ha 3aJIaHHBIX MapIIpyTax.

st MOBBIIIECHUS s exTuBHOCTH UCIIOJIb30BaHUS COOCTBEHHOTO
MAcCaXUPCKOTO (II0Ta, CYAOBIAAENBIy HEOOXOIUMO PAcCMOTPETh BAPUAHT C
OCBOCHHMEM HOBBIX MapmipyToB. M3 3TUX yCIOBUM BBITEKAET CIEAYIONIAs 3aaada —
ONTHMAJIbHOE paclpe/elieHue MacCaXUpPCKOro (jaora MO yxKe CYIECTBYIOIIUM
(j=L2,...,J) n HOBBIM MapmpyTaM (j=1,2,...,J") D>KOHOMHKO-MaTEMaTHU4ECKas

MOJEJIb 3a/1a41 KOTOPOM UMEET CIEAYIOIINNA BHI:

Mg Mg
Z= > F'x,+>. > F’x, —max, (11)
i=l jeJ, =l e J:
rje 1eneBas QyHKIHUs MaKCUMU3UPYET MPUOBLIb.
[IpoBO3Has CIIOCOOHOCTH MCIOIB3YEMOIO MaCCaXUPCKOro ¢jioTa JI0HKHA OBITH
paBHA 00bEMY MMACCAKUPONOTOKA HA YK€ CYHIECTBYIOIIUX MaplIpyTax U He OoJiblie
00BbEMa MaccaXUPOB WK TYPUCTOB HAa HOBBIX JINHEHHBIX M KPYU3HBIX MaplIpyTax:

S Px,=0,.(=12,...J); (12)
i=1

> Pix, <0, (j=12,...J"), (13)
i=1

rae QuQ; - 00beM maccaXXMpoNoTOKa Ha yXKE CYIIECTBYOIIUX M HOBBIX JIMHEHHBIX
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U1 KPYU3HBIX MapHIpyTax COOTBETCTBCHHO.
KonnuecTtro HCIIOJIB3YCMbBIX CYJIO0B Ha YXKC CYHCCTBYIOIIMX MW HOBBIX
MapupyTax HE JOJLKHO NPEBBIIIATH 3aIJaHHOTO KOJIMYECTBA CYJOB:
.
Dox,+ ) x, <N{L(i=12,...,m,), (14)
jeJ:

jeJ,
W 1OKHO BBITOJTHATHCS YCIIOBUE HE OTPUIIATEIIBHOCTH MIEPEMEHHBIX
. oo H
xl.j20,(z=1,2,...,m),(]—JuJ ) (15)

3aKkJI04YeHHue U BLIBOJbI

[IpencraBineHHass  MoOJenb  SBISIETCS  MPOAODKEHHWEM — HCCIIeIOBaHUMN
COBPEMEHHBIX YyUYEHBIX B 00sacth Mopckoro tpaHcmopTa. CdopMynupoBaHHAs
DKOHOMHUKO-MaTeMaTH4YeCKass  MOJENIb  TO3BOJISCT  OICHUTh  3(PPEKTHBHOCTH
(YHKIIMOHUPOBAHUS MAacCaXHpPCKoro (oTa IyTeM CpaBHEHHUS TOJYYEHHBIX
pe3ynbTaToB (Z) ¢ (pakTHUeCKMMH pe3yibTaTaMy 3a TEKYIIUW MEPHOJ, C y4eTOM
BBITIOJTHEHHSI 33/1a4, KOTOPBIE CTOST mepes] cyaoBnanenbiieM. C 0THOM CTOPOHBI, 3TO
YBEIMYCHUE TPUOBUIA CyAOBIAJENbIla, C JPYroil, IOJTHOE YAOBICTBOPEHUE
MOTPEOHOCTEHN MAacCaKUPOB U TYPUCTOB B yCIyraXx BOJHOTO TPAHCIOPTA, 32 CYET
3¢ ()EKTUBHOTO HCIIOJIB30BAHUS TPOBO3HONM CIIOCOOHOCTH ()IOTa B Pa3THYHBIX
YCIIOBHSIX 3KCIUTyaTalluu. B 3aBUCHMOCTH OT Pe3yJIbTaTOB pPEIICHUs MEePBOM 3a1auu
(1)-(5) cynoBnazmenelr MOXET cieiaTh BBIBOJ O 1E€IECO00Pa3HOCTH OCBOCHUS HOBBIX
MapIIpyTOB.

B nmanmpHeHmmMX HMCCIIEIOBAHUSAX pa3BUTHE CHOPMYIUPOBAHHOW MOJEHH OyAeT
paccMaTpuBaThbCS B HAMpaBJIEHUW BO3MOXKHOCTEH  YBEIWYCHUS IPOBO3HOMN
CIOCOOHOCTH 3a cueT apeHaoBaHHOro Gumora. W oneHku >PEGEKTUBHOCTH
COOCTBEHHOTO M apeH0BAaHHOTO (hJI0Ta B CPaBHEHUHU C (DJIOTOM KOHKYPEHTOB.
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Abstract. The paper considers an economic-mathematical model of the optimal distribution of
the passenger fleet along linear and cruise routes. The functioning of the passenger fleet is
influenced by such factors as the size of passenger traffic, the technical condition of ships, the level
of organization of the technical and commercial operation of the fleet. Thus, the shipowner faces a
difficult task to distribute his fleet in such a way as to get the maximum profit. As a result of solving
the problem, the options for using the carrying capacity of the passenger fleet were identified when
developing the given passenger flows on the considered linear and cruise routes. The resulting
options became the basis for making decisions regarding the possibility of mastering new linear
and cruise routes by the ship owner. The following model has been formulated - the optimal
distribution of the passenger fleet along existing and new linear and cruise routes. The proposed
models optimize the use of the carrying capacity of the passenger fleet while ensuring the maximum
financial result for the ship owner and ensure the development of specified passenger flows.

Key words: passenger fleet, passenger line, cruise, mathematical model of passenger fleet
distribution.
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Abstract. The efficiency of freight forwarding companies’ performance is determined by the
qualitative, quantitative, and cost indicators characterizing service provision to economic entities.
To form an enterprise’s staffing it is necessary to take into account the possible number of service
requests and time necessary for their fulfillment. The model of the freight forwarding department's
activities is presented as a queuing system. The optimal number of freight forwarders employed at
an enterprise is established taking into account the cost of, profits, and incomes from their
activities.

Keywords: freight forwarding activities, queuing system, request, service, income, costs,

profit.
Introduction

The concept of freight forwarding companies’ operational efficiency is
considered one of the central ones in business process planning related to customer
service, the formation of a service package, and the determination of the approximate
cost and time characteristics of any process given the high competition level in this
area. To achieve maximum profitability, economic entities use the most effective
measures to strategically plan and analyze their performance in order to respond in a
timely manner to changing market needs.

A freight forwarding company's performance is analyzed according to
indicators characterizing its activity areas where the company's performance before
and after the implementation of specific measures is compared. Each of the
company's goals requires the analysis of a number of indicators that allows making
managerial decisions on the economic feasibility of the proposed actions, their
benefits, and risks.

The most common aspects that are usually subject to constant reforms in freight
forwarding companies’ operation are workforce and material-and-technical capacity
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management. Potential measures that are considered to optimize the staffing level in
order to provide complex and timely freight forwarding service provision, as well as
derive economic benefits from the operation are the assessment of costs, revenues,
and profits generated from the activity.

Statement of basic materials

Freight forwarding companies™ operation feasibility is determined by the profit
received from services provided and the minimization of losses associated with these
activities. No less important factor is the duration and quality of service provision. To
plan this business process, we consider it appropriate to rationally organize freight
forwarders’ activities as key professionals in this process. They perform the
following functions: searching for a carrier; selection of rolling stock; registration of
freight forwarding service requests; conclusion of a freight forwarding service
contract; preparation of shipping documentation; drawing up an act of provided
services; interaction with customs brokerage enterprises and other actors in the
transport market.

Research objective.

A company employing n freight forwarding specialists provides freight
forwarding services to clients arriving within an eight-hour working day with an
intensity of A requests a day. It is assumed that the flow of service requests received
by the company is the simplest, and the service time spent by a freight forwarder on
each request is exponentially distributed with an average value of ¢, hours.

It is considered that the queue formed by customers to a freight forwarder will
be common for all requests. The service process is considered temporally
homogeneous. It is necessary to determine the optimal number of freight forwarding
specialists, at which the company's income from the freight forwarding department's
activities will be maximum.

In this case, the cost of providing freight forwarding services is Cr conventional
monetary units. The salary for a freight forwarder S is calculated taking into account
p percent of the cost of a served request.

Conceptual model.

Since the request service time by a freight forwarder is exponentially distributed
with an average value of ¢ hours, the service parameter is inversely proportional to
the average service time and is p = 1/¢. Theoretically, the length of the service queue
is considered unlimited.

Considering the above, the work of freight forwarders can be simulated using a
queuing system (QS) of the M /M /n type. This system can be schematically
represented as follows (Fig. 1):

Let us consider a stochastic process n(¢z) — the number of requests in the QS at
the point of time t. Under the assumptions made, n(?) will be a Markov process. The
transition graph of the n(t) process characterizing the number of requests for service
by forwarders in the system is shown in Fig. 2.

To determine the optimal number of freight forwarders required to service
requests received by the company, it is necessary to identify the characteristics of the
QS on condition that A <np, i.e. when the input request rate is less than the total
request service parameter by n forwarders. Otherwise, the queue of service requests
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will be constantly growing.

Input flow of 1 u | The flow of
requests for freight requests served

forwarding by the
services 2 @ M | forwarders
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Queue
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Fig.1 M /M /n queuing system
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Fig. 2 Transition graph characterizing the number of requests

Let us determine the main characteristics of the steady-state operation of the QS
describing the work of forwarders in servicing requests, according to formulas (1-6).

The probability distribution of the number of customers served in the system is
determined by formulas (1-2), where p=2A/p:

n+l -1
PP
S5t ™
J
p—.,Po,OSan;
-7 @
e J7n

The mathematical expectation of the number of employed freight forwarders is
as follows:

n—l1

=2 jP+nP,. 3)

j=1
The mathematical expectation of the number of requests waiting for service in a
queue to freight forwarders is calculated as follows:
nkb p

M[n]= , A
(o) @)
The mathematical expectation of the number of requests in the system:
n—1 ) 2 P P
M= M+ l= Ml M= g, 2B 2 EP )

= on-p (”I—P)2

The mathematical expectations of the system occupancy time for requests
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(including waiting and in-service time) V, as well as the waiting time W, are
determined by Little's formulas (6):

MVI=MIC]/L; MIW]=M[n]/L\. (6)

The company's expenses for freight forwarding services per month are
determined by the formula:
C=k(S-n+0,1-Cp-p-v-N)). (7)

where S'is a forwarder's salary, conventional monetary units a month;
Ckr 1s the cost of freight forwarding services, conventional monetary units;
N, is the number of working days per month;
k= 1.22 is the coefficient taking into account 22% of the single social security
tax;
p = 0,1 is the coefficient that takes into account 10% of the bonus from a
serviced request;
Monthly income from the freight forwarding department's activities 1is
determined by the formula:
I=Cq-u-v-N,. (8)

The company's monthly profit from the provision of freight forwarding services
is calculated by the formula:

D-=d &k v @ e = 2 A& oo ]| 8 2
[Momal ||zl ~lo ~|B I uUlE=E=|iZi=
The definition of the source data
Math [EJ Calculator [
. 3
E=12 t=2 =1 K= 4 on=4 | A<[[ ||| sin cos tan I o
i i . x=| <8 nloi sl
p=— p=3 W= — w=1073 I% - . .
m np 2 [ecp[m ] & % () % x
§=300 CR=8 Np=2 k=12 p=01 n789/
L 1T 4 5 B x
The probability distribution B .
(00387 - 1 2 3 +
1 [ |
n ] w1 : 3 B . 0 = =
- Z S . P . j 0.113
0 - it n!-[n— p} j=1.n P]. = F-PD P=| 017
i=0 ) 0.17 Calcul..
Number of freight forwarders employed L0127 & A ooa
. m om
n-1 n-P ; = I
n
\-':=Zj-P.+n- v=73 ]z T
] n—p oo
j=1 I 1 Jo
Queue length, waiting time in the queue
Matrix [E || Evalu.. [ x|
—D . P
n=Pr— 2 n-Lm W I woonw [ %, ! Il = = =
ni1-21 - o T =« fx
\ n/
i3 B Zu [ xf xfy of
Company's profit for the month e Xy
C=1%(8n+ pCRpv-Np)  C=4041x10°
I=CR-p-v-Np I=2112x ID4 P=I-C P=1708x ID4

Fig. 3 Calculation of the QS characteristics and the enterprise’s profit
Authors” development

To address the set objectives we will determine the optimal number of
forwarders, at which the enterprise’s profit from the freight forwarding department's
activities will be the highest. Calculations are performed under the following
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conditions: A = 12 requests a day, ¢, = 2 hours, S = 300 conventional monetary units a
month, Czx = 80 conventional monetary units, N, = 22 days. Fig. 3 illustrates an
example of calculating the QS characteristics for the number of freight forwarders n =
4 in the Mathcad computer algebra system.
The calculation results are shown in Table 1.
Table 1

Comparison of the main enterprise’s freight forwarding department’s
performance indicators

Number of freight forwarders

Characteristics n=3 n=4 n=>5 n=6
Ergodicity condition, ¥ Y>1 0,75 0,6 0,5
Number of employed freight forwarders, v — 3 3 3
Average request queue length, 1 — 1,5 0,35 0,1
Waiting time for requests in the queue (hour), W — 0,13 0,03 0
Fr@ght forwarding costs (conventional monetary | 041 4407 4773
units), C
Income ﬂom freight forwar.dmg services _ | 21120 21120 21120
(conventional monetary units) , /
Profit frqm freight forward;ng services _ | 17080 16710 16350
(conventional monetary units), P

Authors " development

Having analyzed the calculation results, we can conclude that the optimal
number of forwarders to service such a request flow is 4. As this takes place, the
enterprise's profit from the freight forwarding department’s activities will be the
highest amounting to 17,080 conventional monetary units with an increase in the
number of freight forwarders being impractical.

Conclusions.

In determining the optimal number of freight forwarders to work with service
consumers, a company's management should take into account the quantitative and
qualitative indicators of their activities, but the most important aspect of any
commercial organization's operation is, of course, financial indicators. Based on the
simulation results, we can say that the required number of specialists in the
department is determined by the cost of service and cannot continuously increase,
because the company, in addition to profits will bear significant salary costs and other
financial expenses associated with customer service.
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Anomauia. Y ecmyni nposedeno ananiz akmyauibHOCmi epeKkmusHo20 NIaHY8AHHA KAOPOBO20
3a6e3ne4eHHs MpaHCNOPMHO-eKCNeOUMOPCLKUX NIONPUEMCME 3 YPAXYBAHHAM KilbKOCMI 3AAB0K,
Wo HA0X00sMb 00 eKCneoumopcbKo2o 8i00iny, mpusaiocmi ix 0opobku ma QiHAHCOBUX NOKA3HUKIG
810 ix 00cye08y8aHH .

Y ocnosniti wacmumni npedcmasneno pobomy ekcneoumopcvbko2o 8i00iNy SAK Cucmemu
Mmacoeozo obcnyeosysanus. Hagedeno epagh nepexodis, wo xapakmepusye KilbKicmb 3aA80K.
Busnaueno ocnosHi xapaxmepucmuku cmayioHapHo20 pedcumy pobomu cucmemu Maco8o2o
obcnyeo8yeanns. Bcmanoseneno onmumanvhy KilbKiCmb eKcneoumopie npu  AKill npudymxu
nionpuemMcmea 8i0 OiNbHOCMI eKCneOumopcbko2o 8i00iny 0y0ymv MAKCUMANbHI. 3anponoHo8aHo
BU3HAYEHHS OCHOBHUX NOKA3HUKIB (DYHKYIOHYBAHHS eKCNeOUmopCbKo2o 6i00LIY RIONpUEMCMEA i3
3ACMOCYB8AHHAM cucmemu Komn tomeproi anreeopu Matcad 3a ymoeu pobomu y 6i00ini pizHOi
KinbKocmi ghaxisyis.

V' eucnosky 3aznaueno ocHoeHi acnekmu opeamizayii mMpaHCnopmHoO-eKcneoumopcbKo2o
00CTY208Y8AHHAM 13 YPAXYBAHHAM NPUOYMKIE, 00X00i8 ma sumpam 8i0 OisIbHOCMI NIONPUEMCMEA.

Knwuoei cnosa: mpancnopmmuo-ekcneoumopcobka — OISIbHICMb,  cucmema  Maco8o20
00Cy208Y8aHHS, 3AA6KA, NOCIYed, 00Xi0, BUMPAmu, NPUOYMOK.

Crarts Bignpasiena: 28.09.2020 p.
© Luzhanska N.O., Kravchenya I.M., Lebid I.H.
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CTATUCTUYHE ONIHIOBAHHS TA IPOTHO3YBAHHSA PO3BUTKY PUHKY
JOTICTUYHUX MOCJYT B YKPAIHI
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Anomauia. Busnaueno nepenix 6udig¢ eKOHOMIUHOI OisIbHOCMI NIONPUEMCMS, KT 0il0Mb HA
PUHKY ao02icmuyHux nociye. Cmamucmuyne OYiHIO8aHH MA AHANT3 CMPYKMYPU PUHKY JOICIMUYHUX
nociy2 30ilCHEHO 34 OCHOBHUMU NOKA3HUKAMY, MAKUMU K HUMOMA 68d2a MpaHcnopmy,
CKAOCbKO20 20CN00ApCmed, Nowmosux ma Kyp €pcvkux nocaye y cmpykmypi BBII ma ob6cazy
peanizosanoi npodykyii nionpuemcmeamu « Tpancnopmy, cKiaocbko2o 20cnodapcmea, noumosoi
ma Kyp '€pcokoi dianbHocmiy. 3a KeapmanbHuMu OaHUMU 00CA2I8 peani308aHux nocaiye 3a 6Uuoamu
EeKOHOMIYHOI OIsIbHOCMI, WO BIOHOCAMbCA 00 cghepu N02ICMUKU, NPOBEOEHO MOOEeN0O8AHHA Md
NPOCHO3Y8AHHSA MEHOeHYIl 3MIHU BIONOGIOHUX NOKA3HUKIB, d MAKONC HA OCHOBI CIMAMUCMUYHOL
oyinku MAPE susnauena mipa mouHocmi 00epicano2o npocHo3).

Kniouogi cnoea: punox no2icmuyHux nocuye, pempoCneKmueHuu auanis, CmamucmuyHe
OYIHIOBAHHS DPUHKY JNO2ICMUYHUX NOCAY2, MOOEN08AHH MA NPOSHO3YEAHH PO3GUMKY DUHKY
JIO2ICMUYHUX NOCTLY2, IHOeKC ce30HHocmi, cmamucmuuna oyinka MAPE.

Beryn. JlocnipkeHHsT pUHKY JIOTICTUYHUX MOCIYT B YKpaiHi 1 B CBITI MMOKa3alo,
0 Ha CHOTOJHI BIJICYTHE €JWHE BU3HAYEHHS CYTHOCTI Ta CTPYKTYpPH PHUHKY
JIOTICTUYHUX TIOCIYT, 1 IK pe3yJIbTaT HE ICHYE €UHO1 CTATUCTUYHOI Oa3H Ta €TMHOTO
y3arajJbHEHOro OOIPYHTOBAHOIO IIJXOAY JO OIlIHIOBaHHS Ta TMPOTHO3YBaHHS
PO3BUTKY PHUHKY JIOTICTHYHUX TIOCIYT, SIK Ha HaIllOHAIbHOMY, TaK 1 Ha
MDKHapoJHOMY piBHsAX. Came TOMY, CTaTUCTUYHE OIIHIOBaHHS Ta MPOTHO3YBaHHS
PO3BUTKY PHHKY JIOTICTHYHMX TMIOCIYT B YKpaiHi, BpaxoBYIOUM HalllOHAJbHI
OCOOJMBOCTI BEJCHHS CTAaTUCTUYHUX CIIOCTEPEKEHb, BApTO PO3MOYMHATH 3
BUSIBJICHHSI BUJIIB €KOHOMIYHOI JiSTTBHOCTI, IO CTOCYIOTHCS HAJaHHS JIOTICTUYHUX
MOCIYyT, a BXE IMOTIM TNPOBOAUTH iX KOMIUICKCHE CTAaTHCTHYHE OIIHIOBAHHSI,
MOJICITFOBAHHS Ta TPOTHO3YBAHHS.

OcHoBHMIi TekeT. CIMparOYKnCh HA JOCTIHKEHHSIX €BPONEHCHKOI KOMICIT 1010
BU3HAUCHHS TIEPENiKYy BHU/IB €KOHOMIYHOI JISUIBHOCTI, IO CTOCYHOTHCS HaJaHHS
JIOTICTUYHUX TMOCITYT Ta aJalTyIoud iX A0 HalllOHAIBHUX YMOB, 3T1JIHO Kiacudikalii
MmixkHapoHoro piBHs ISIC Rev. 4 (International Standard Industrial Classification of
All Economic Activities, Revision 4) [1], eBpomeiicbkkoro piBHsi NACE Rev.2
(Statistical Classification of Economic Activities in the European Community,
Revision 2) [2] Ta KBE/[ JIK 009:2010 [3], rapmonizoBanoi 3 NACE Rev.2 Ta 3 ISIC
Rev.4 no norictmyHux mnociayr BiIHOCATbCA po3auin cekuii H  «Tpancnopr,
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CKJIaJIChKe T'OCTI0/IapCTBO, MOIITOBA Ta Kyp'€pChKa AISUIbHICTBY MiaApo3auiu 49-53.

Taoauusa 1

Buau aisnibHOCTI, 110 BU3HAYAKOTH CEKTOP JIOTICTUYHHUX MOCIYT BiIIOBIAHO 10
ISIC Rev. 4, NACE Rev. 2 i KBE/I-2010

KBEJ[ 2010 ISIC (Rev.4)
(NACE Rev.2)
Hazga Hazpa (anr.)
Cek-| Po3- Tovial Kiac Cek- | Pos- Tovial Kiac
mis | ot pym msg | gin pyn
1 2 3 4 5 6 7 8 9 10
H | Tpancnopr, cknaaceke rocnoaapctso, nomrosa| H | Transportation and storage

53.2 |IHma nmomroBa Ta Kyp'epcbka

IISUIBHICTH

Ta Kyp'epchbKa AiSUIbHICTh
49 |Hazemnwuii 1 TpyOONpPOBITHUN TPAHCIIOPT: 49 |Land transport and transport via
pipelines
49.2 |BaHTaXHUI 3aTI3HUYHUN 491 |Transport via railways
TPAHCHIOPT
49.4 |BaHTaXXHUW aBTOMOOUTHHUI 492 Other land transport
TPAHCIIOPT, HAJAHHS MTOCITYT 4923 |Freight transport by
MIEPEBE3CHHS peUei road
49.41 |Bantaxxnuit
aBTOMOOUIBHUN TPAHCIIOPT
49.42 |HagauHs nociyr
IIEPEBE3CHHS peuei
(mepeizay)
49.5 |TpyOompoBiIHUN TPAHCIIOPT 493 Transport via pipeline
50 |Boanuii TpaHcnopt 50 |Water transport
50.2 |BanTaxxHuit MOPCHKUN TPAHCTIOPT 501 |Sea and coastal water
transport
50.20 | BanTaxHuii MOPCHKUIMA 5012 |Sea and coastal
TPAHCIOPT freight water transport
50.4 |BanTa)kHU# PIYKOBUI TPAHCIIOPT 502 Inland water transport
50.40 | Bantaxxuuii piyKoBHiA 5022| Inland freight water
TPAHCIOPT transport
51 |ABianiifHuil TpaHCIIOPT 51 |Air transport
51.2 |BanTaxxuuil aBiauiiHuil TpaHCH-T 512 |Freight air transport
1 KOCMIYHHUMA TPAHCTIOPT
51.21 |Banraxuuii aBiariitaui 5120 |Freight air transport
TPAHCIOPT
52 |CkiaaceKke rocrnoIapcTBO Ta JOMOMIKHA 52 | Warehousing and support
JUSITBHICTD Y cdepi TpaHCTIOPT activities for transportation
52.1 |Ckmaacbke rocrnogapcTBo 521 |Warehousing and storage
52.2 | donoMixHa JisUTbHICTB Y cepi 522 | Support activities for
TPAHCIOPTY transportation
52.24 | TpancniopTHe 0OpOOICHHS 5224 Cargo handling
BaHTaXIB
52.29 |lamra qonmoMi>kHa isiib- 5229 Other transportation
HICTb y cepi TpaHCIOPTY support activities
53 |IlomToBa Ta Kyp'epchKa MisUIbHICTh 53 Postal and courier activities

532 |Courier activities

IDicepeno: pospobreno aemopom Ha ocrosi [1-3]
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CratucTUyHE OLIHIOBAaHHS Ta aHalll3 CTPYKTYpU PHUHKY JIOTICTUYHUX MOCIYT,
3alpOMOHOBAHO  JOCHIPKYBAaTH  BUKIIOUMBINM  MACaXUPChKI  TEPEBE3CHHA 1
BPaxOBYIOUH JIMIIIE TaKi BUU €KOHOMIYHI IisITHOCTI, 0 IPECTaBIeHl B Ta0I. 1.

Bukmrouno 3 akagemiunoi Touku 30py «Cekiist 52.2 JlomomikHa NISUTBHICTD Y
cepl TpaHCHIOPTY» BKIIOYAE HE JOTICTHYHY [ISUIbHICTh, a 1H(QPACTPYKTYpHY Ta
aHaJIOTTYHI BUIM AISUTBHOCTI (JOMOMOra Ha J0po3i, 3ali3HUYHI cTaHIiil Tomo). OaHak
JIOCBIJ] TIOKA3ye, IO JIeSKI 3 HAWBAKIIUBIIIHMX TPABIIIB Y JIOTICTHYHOMY CEKTOpI1, TaKl SK
Schenker, Gefco, Hoyer, DHL Freight, Hermes Logistics Ta iHii, siki HajaeXarb 10
HaWOUTBIIUX TMOCTAYaJIbHUKIB JIOTICTUYHUX TOCTYT KJIACH(DIKYIOThCS K rpymna 52.2,
0co0NMBO SIK ceKTOp «52.29 IHIa monmoMiXkHa JISUTBHICTH Yy cepl TpaHCHOpPTy», LIO
BKJIIOYA€  EKCIEIUIII0  BAaHTaXIB, OpraHizaiil0  IEepPEeBE3CHb  3aII3HUYHUM,
aBTOMOOUTHbHUM, BOJHUM a00 aBialliiHUM TPAHCIIOPTOM, OpraHizalfito rpymnoBux abo
IHIMBITyaJbHUX BIANPABICHb BAHTAXIB; BUAAYYy W OJEPXKYBaHHS TPAHCIOPTHOI
JOKYMEHTAIlli Ta HAKJIAIHUX; JISUTBHICTD MUTHHX OpOKEpIB; iSUTbHICTh CYIHOBUX
OpokepiB 1 areHTIB 3 (PpaxTyBaHHS MICIlb JJISl aBIalIfHAX BAHTAXHUX IEPEBE3CHb;
MOCEPETHUIITBO 3 (hpaxTy BaHTAKHOTO MICISI Ha CyAHI a00 B JITaKy; BaHTaXHO-
PO3BaHTAKYBaIbHI POOOTH.

3riiHo OQINIIHHOT BITYM3HAHOI CTATUCTUKH, YaCTKa TPAHCIIOPTY, CKIIATyBaHHS,
MOIITOBOI Ta Kyp'epCchKoi AisIbHOCTI ckiana 6,8 % Bix 3aranpHOi BapTocti BBII B
2019 pori. I mpoTtsirom aecsaTUPIYHOTO NIEPioly BOHA HE nepeBuiryBaia 8 % (puc. 1).

w =

;g = 10

Z .2

SO 7.7 7.9

< 8 2 —

s 7 71

2

S g2 = = 64 08 o 64 64 68
%HHO =

g 9 ]

o5 > - 6 |
O B - =

55‘%5

Emga

“HOx

o0 = 4 H -
=Y g

A E

5 o =2

=

=228 20 u
=I5

z R

= (o8

= 2

: 0 1 1 1 1 1 1 1 1 1

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
pOoKH
Puc. 1. [InToma Bara TpaHCcoOpTYy, CKJIAJACHKOI0 roCoAapCcTBa, MOITOBUX Ta
Kyp’epcbKux nociyr y crpykrypi BBII Ykpainu B 2010-2019 pp., %

IDicepeno: cghopmosano aemopom Ha ocrosi: [4-5]

OO0cAary mocnyr, peai30BaHUX CHOXKMBayaM MiAIPUEMCTBAMH, OpraHizalisiMu
(ycranoBaMu, 3akiajiamu) chepu Mociayr eKoHoMiuHOoi nisuibHOCTI H «Tpancmopr,
CKJIaJIChKE TOCIOJIapCTBO, MOIITOBA Ta Kyp €pchbka AisIbHICTHY B 2018 porri, skuii
nourHarouu 3 2014 poky TakoX akTUBHO 3poctae 1 B 2018 poui mianpueMcTBamu
JAHOTO BHUTy €KOHOMIYHOI JiSTTHOCTI peali30BaHO MOCIYT Ha CyMy 556 Mip[ rpH, a
B 2019 p. nanuii moka3HUK 3MEHIIMBCS 1 ckiaB 523.3 mupy rpH. (puc. 2)
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Puc. 2 Ilunamika o0cary peasnizoBaHoI NPOAYKIUil MiANPHEMCTBAMH

«Tpancnopry, CKJIaACHKOI0 roCnoJapcTBa, MOMTOBOI TA KYP’€PChKOL

aisabHOCT» 32 2010-2019 pp., Mapa rpa
IDicepeno: cghopmosano asmopom Ha ocnosi [4-6]

3a KBapTalbHUMHU JaHUMHU OOCSTIB peali30BaHMX IIOCIYT 3a BHJAMH
€KOHOMIYHOI JISJIBHOCTI, IO BITHOCATBCS N0 cdepu JOTICTUKH, IPOBEIACHO
MOJICJTFOBaHHS Ta MPOTHO3YBaHHS TCHACHIIINA 3MIHU BIAMOBITHUX MTOKA3HUKIB.

B xoxi MmoaenoBaHHs Oyiia BUKOPHCTaHA 3MilIaHa MOJIETb YaCOBOTO PSTY:

Ae, Ulj — TPCHA,
[; — mocrtiiiHa NpoNoOpLUiHOCTI (IHAEKC CE30HHOCTI) JUIsl j -Oro KBapTally, 10 He
3MIHIOETBCS BiJl POKY JI0 POKY;

Mogaeni mis omigoBanas U ij MpeICTaBIICHI B Ta0M. 2.

Tadauuga 2.
Mopenti 17151 OiHIOBAHHSA 00CSATIB peajii3oBaHMX MOCJIYT 32 BUAAMU JisNIbHOCTI,
1[0 CTOCYIOThCS JIOTICTHKH, MJIH TPH

Kon 3a

Bunu nistimepHOCTI KBE/I- PiBusiHHS TpeHTy R?
2010

TpancnopT, CKJIaJIcbKke rOCoAapCTBO, H Y=21188 +2915,5¢ 0,9623
MOIITOBA Ta KYp'€pPChKa AiSUIbHICTD
JUSITBHICTD TPAHCHIOPTY 49+50+51 | Y=13635 + 1481,4¢ 0,8513
CknaschKe ToCIoaapCcTBO Ta JOTIOMI>KHA 52 Y=28704,9 +1197,3¢ 0,9296
JISUIBHICTB Y chepi TpaHCIIOpTY
[TomrroBa Ta Kyp'epchKka MisIIbHICTD 53 Y ="784,05 +47,056¢ 0,7970

ISSN 2567-5273 102 www.moderntechno.de



Modern engineering and innovative technologies Issue 13

I'padiune BimoOpakeHHs MOJEIl ISl OLIHIOBAaHHSA OOCSTIB peaai30BaHUX
MOCITYT 32 BUJAMH IISITBHOCTI, III0 CTOCYIOTHCS JIOTICTUKH B1I0OpaXXeHO Ha puc. 3 .

120000
Y=12915,5¢+

100000 21188 , —
80000 % .
60000

40000

"TpancnopT, CKIIaJChKe
rOCIOapCTBO, MOIITOBA Ta
Kyp'€pChKa JTisUTbHICTE" MITH TPH

20000

OO0csr peanizoBanux mocayr BEL

1 2345678 910111213 14151617 18 1920 21 22 23 24 2528 27 28

Ksapran

Puc. 3 Teopernune Ta pakTnyHe 3HAYeHHA 00CATIB peasli30BaHHUX MOCIYT
NiANPUEMCTBAMH BHAY €eKOHOMIYHOI AisiibHOCTI «TpancnmopT, ckiaacbke
rocrnoapcTBo, MOMITOBA Ta KYP’€PChKa MisJIBHICTH» B YKPaiHi, 10 KBapTaJjax
3a 2013-2019 pp., MJIH TpH

O1iHKHY 1HAEKCIB C€30HHOCTI /; Oynu OTpUMaHi B TakHil criocio:
1 xpok. Po3paxoBaHi cepeiHi 3HaYEHHS OCIIKYBAHUX MMOKA3HUKIB B KOKHOMY
nepiofi (KBapTaiii) 3a KUJIbKa POKIB CIIOCTEPEIKECHb.

k
Zyij
i=1 . T
, j=1Lm 2
Py (2)

1€ y; — pIB€Hb YacCOBOT'O pANY B j-My HEpioAl i-rO POKY; m — KUIBKICTb CE30HIB
(mepioniB y pori — 4 kBapTaiM), K — KIJIBKICTh POKIB CIIOCTEPEKEHbD.

2 kpok. Po3paxoBaHi cepeaHi 3HAUEHHS JOCHIIKYBAHHUX TIIOKa3HHUKIB B
JaCOBOMY PsiJi.

Yij=

m k
2 Zyij
o _i=li=l
y=— 3)
mk
3 kpok. Po3paxoBaHi iHAEKCH CE30HHOCTI SIK BITHOIIEHHS CEPEIHIX 3HAYCHb 3a
KBapTajl 0 CEPEIHbOTO 3HAYCHHS 32 BECh MEPIOJI:
y .
;=" (4)
J
y
PesynbTaTn  po3paxyHKIB 1HJEKCIB CE30HHOCTI YacoOBOTO POy OOCSTIB
pealti3oBaHUX TMOCIYT 3a BUIOM AisUTBHOCTI «TpaHCHOPT, CKIaaChke TOCIOIapCTBO,
MOIITOBA Ta Kyp'epCchKa isUIbHICTHY MpEACTaBIeHl B Ta0I. 3.
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Taoannda 3
KBapraJbHi 00cirn peanizoBaHuX MOCJIYT 32 BUAOM AisuibHOCTI « Tpancnopr,
CKJIA/IChKe TOCMOAAPCTBO, MOLITOBA TA KyP'€PChbKa NisJILHICTH» B Y KpaiHi

B 2013-2019 pp.

Cepenniii| Taaexc
OO0csr pealtizoBaHHUX MTOCITYT, MJTH TPH o0csr 3a| Cce30H-
KBapTaj | HOCTI
2013 2014 2015 2016 2017 2018 2019 Yj I
1 kB B1125,22|32681,11{41001,17|55742,58|74522,34| 82796,10| 96445,90/59187,77| 1,005
2 kB 31142,37|32699,12|48130,12|56043,44| 69733,17| 80295,52| 94146,6058884,34| 0,911
3 kB 34479,06|36202,60| 50261,55| 64981,25|77018,50| 89176,89(100190,00 64615,69| 0,908
4 kB 39044,75140996,52| 55090,68| 77113,44 | 87131,04| 99370,86| 99396,70(71163,43| 1,121
63462,81
3 5 E & 160000
2 §'§ = 140000 #
S o =& =
§ § 2 g 120000 AN /
SEE N
x 2 8 Z 100000 >
E 5 9 2 f\o\ \J
g 3183 80000 N -4
o o
% ?, EE 60000 <o
0o B K =
& et 3 40000
5 28 5
xR o © =
SR e 3 20000
SEZ%
b : 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
) 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
Kgapran

Puc. 4 TeopernuHe 3Ha4YeHHs (3 YPAXyBAHHAM CE€30HHOCTI) Ta MPOTrHO3HI J1aHI
00CcsATy peasi3oBaHUX MOCJIYT MiANPUEMCTBAMH BHIY €KOHOMIYHOI AIAJILHOCTI
«TpaHcnopT, CKJIAICHhKe TOCNOIAPCTBO, MOMITOBA TA KYP’€PChKa MiSJIbHICTH) B
Ykpaini mo kBaprajax 3a 2013-2019 pp., nporno3osasni aani III kB. 2020- IV
KkB.2021 p., MJIH TPH

JInst  BU3HAYEHHS Mipd TOYHOCTI OJEPIKAHOTO TMPOTHO3Y BUKOPHUCTaHA
cratuctiuuHa ominka MAPE (cepenns aGcomoTHa moxuOKa), sika po3paxoBYETHCS 32
dbopmynoro:

100 - v = 4]

=,
ae V: — (pakTHUHE 3HAYCHHS TIOKAa3HMUKA B {-My MEPIOi;
$; — IPOTHO3HE 3HAUCHHS MIOKA3HUKA Y {-MY MIEpPIOIi.

MAPE - , (5)

Yum MeHIe 3HAYCHHS I1i€l BEJIWYMHHU, TUM BHINA SKICTh «PETPO-TIPOTHO3YY.
Sxmo momunka, obuuciena mo Gopmymi (5), He nepesepirye 10%, TouHICTh MO
BBa)XA€THCSI BUCOKOTO, a Bif 10 10 20% - mpuitHATHOTO.
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Po3paxoBani 3a JomomMoror MoOyAOBaHHMX MOJENEH 3HAYEHHS psAy
peai30BaHMX MOCIYT 3a BUIAAMHU IisUTBHOCTI «TpaHCmopT, CKIaAChKe roCrogapcTBO,
MOILITOBAa Ta Kyp'epcbka AisUIbHICTE» B YkpaiHi B 2013-2019 pp. Oynu mopiBHSHI 13
OHOBJICHUMH OQMIIMIHHUMHU CTAaTUCTUYHUMH JaHuMH (TaOi. 4) i BU3HAYCHHS
MIOMUJIKU TIPOTHO3Y [4-6].

Taoaunsa 4
MdaKTUYHI Ta NPOTrHO3HI 3HAYEHHS YaCOBOI0 PSy peali30BaHUX MOCIYT 3a
BUAAMH AislJIbHOCTI « TpancnopT, CKIaAChbKe rocnoaapcTBo, NOMTOBA Ta
KYp'€pcbKa aisuibHicTh» B YKpaiHi B 2019-2020 pp.

. . ITommka
. ®dakTuyHi TeopeTnyH1 3HAYEHHS o
Kgapran, pik PETPOCHEKTUBHOIO MPOTHO3Y, %0
3HAYEHHS ; ;
3MillIaHa MOJIENb 3MillIaHa MOJIENb
11T xB. 2019 100190,00 90714,12 9,46
IV k8. 2019 99396,70 115298,49 15,99
I kB. 2020 92828,60 106282,38 14,49
II kB. 2020 84004,60 99015,57 17,87
MAPE 14,45

Po3paxoBaHi  cTaTUCTUYHI  OLIHKA  aJICKBAaTHOCTI ¥ NPOTHOCTUYHUX
BJIACTHBOCTEH OJEpKaHUX MOJENEH JO3BOJWIM OOIPYHTYBATH BHCHOBOK, IO TpHU
CepeIHOCTPOKOBOMY MPOTHO3YBaHHI PO3BUTKY PUHKY JIOTICTHYHUX MOCIYT BUCOKUN
piBEHb JOCTOBIPHOCTI MPOTHO3Y .

BucHoBku. Bu3HaueHo, 110 CTaTUCTUYHE OIIHIOBAHHS Ta aHali3 CTPYKTYpHU
PUHKY JIOTICTUYHUX TIOCIYT, JOUUIBHO 3IIACHIOBATH NUIAXOM (OPMYBaHHS
BUYEPITHOTO TMEPENiKy BHUIIB €KOHOMIYHOI MAISUIBHOCTI, IO CTOCYIOThCS HaJaHHS
aorictuuHux nociayr Ha ocHoBl ISIC Rev. 4, rapmonizoBanoi 3 NACE Rev. 2 Ta
KBE/J[ K 009:2010, rapmonizoBanoi 3 NACE Rev.2 ta 3 ISIC Rev.4. Ilpu misomy
CTaTUCTUYHE BHUBYCHHS 3aKOHOMIPDHOCTEH pO3BUTKY IME€pPEeBE3€Hb, iX CE30HHOI
HEpIBHOMIPHOCTI CTaHOBUTH 0a3y MpOTHO3iB. AmpoOailisi Ha peaJbHUX JaHUX
3alpOMOHOBAHMX METOAMYHUX IMIIXOAIB O3BOJIMIA BU3HAYWTH HAWBHUINUN pPiBEHb
TOTOBHOCTI JI0 BIPOBA/DKEHHS JaHOT METOIMKH OIIHIOBAHHS PUHKY JIOTICTHYHUX
MOCIYr 3 METOI0 MOKpalIeHHsS ISJIbHOCTI MPOBaiJepiB JIOTICTUYHHUX MOCIYr Ta
CIO’KMBAYIB JIOTICTUYHHUX TOCIYT SK Ha MIKPOPIBHI Tak 1 HA MaKpOPIiBHI, MIJISTXOM
OI[IHKU TOTEHIIATy PO3BUTKY PETIOHATBHUX PUHKIB JIOTICTUYHHX TOCIYT 3 METOIO
1HTerpaiii y M»HapoJHUN eKOHOMIYHHUX MPOCTIP.

CnHCcOK BUKOPUCTAHUX JKepeJi:

1. International Standard Industrial Classification of All Economic Activities,
Revision 4, 2008. URL.: https://ec.europa.eu/eurostat/ramon/nomenclatures/
index.cfm?TargetUrl=LST NOM _ DTL&StrNom=ISIC 4&StrLanguageCode=EN&
IntPcKey=&StrLayoutCode=HIERARCHIC

2. Statistical Classification of Economic Activities in the European Community,
Rev. 2 (2008) URL.: https://ec.europa.eu/eurostat/ramon/nomenclatures/
index.cfm?TargetUrl=LST NOM_DTL&StrNom=NACE_ REV2&StrLanguageCode
=EN&IntPcKey=&StrLayoutCode=HIERARCHIC
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3. Kuacudikamis Bumie exkoHomiyHoi gismmeHOocTi (KBEJI-2010) URL.:
http://kved.ukrstat.gov.ua/KVED2010/kv10 i.html

4. KpapranbHi po3paxyHKHd BaJIOBOTO BHYTPIIIHBOTO MPOAYKTY YKpaiHu 3a
2010-2018 poxu: Craructuunuii 30ipHuk. [3a pemakuieto . M. Hikitinoi]/ - K.:
JepxaBHa ciyx0a CTaTUCTHKU VYkpainu. — 130 C.
URL.:.http://ukrstat.gov.ua/druk/publicat/kat u/2018/zb/05/zb_krvvpu2017pdf.pdf

5. Banosuii BHyTpimHii npoaykT y [-IV kBapranax 2019 poky it y 2019 poui:
Excnpec Bummyck URL.: http://www.ukrstat.gov.ua/express/expr2020/03/32.pdf

6. Odimiitnuii caiit  JlepxaBHoi ciyx0u cratuctukun Ykpainm ~ URL.:
http://www.ukrstat.gov.ua/

Abstract. It is determined that statistical evaluation and analysis of the structure of the
market of logistics services, it is advisable to carry out by forming an exhaustive list of economic
activities related to the provision of logistics services on the basis of ISIC Rev. 4, harmonized with
NACE Rev. 2 and NACE DK 009: 2010, harmonized with NACE Rev.2 and ISIC Rev.4. Statistical
evaluation and analysis of the structure of the market of logistics services was carried out on key
indicators such as the share of transport, warehousing, postal and courier services in the structure
of GDP and sales of enterprises "Transport, warehousing, postal and courier activities". Thus
statistical study of regularities of development of transportations, their seasonal unevenness makes
base of forecasts. According to the quarterly data on the volume of services sold by types of
economic activities related to logistics, modeling and forecasting of trends in the relevant
indicators, as well as based on statistical evaluation of MARE determined the degree of accuracy of
the forecast.

Keywords: logistics services market; retrospective analysis, statistical evaluation of the
logistics services market, modeling and forecasting of the logistics services market development,
seasonality index, MARE statistical evaluation.
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