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IMPROVEMENT OF AGROENGINEERING PRINCIPLES
OF SAFFLOWER CULTIVATION

Aliieva Olha

Doctor of Philosophy (PhD)

Department of Technical and Technological Support of Seed Production
Institute of Oilseed Crops

National Academy of Agrarian Sciences of Ukraine, Ukraine

Abstract. The study addresses the issue of improving agroengineering principles
for safflower cultivation under the arid conditions of the Southern Steppe of Ukraine.
Given the challenges of climate change and the need to ensure food security, safflower
is considered a promising alternative crop due to its drought resistance and adaptability
to low-fertility soils. The aim of the research was to substantiate effective
agroengineering solutions regarding primary tillage methods and fertilization systems,
including mineral fertilizers and microbiological preparations. Field experiments
evaluated the effects of tillage practices, herbicide application, fertilization regimes,
and growth regulators on plant growth, development, and yield formation. The results
demonstrated that the combination of herbicide application, pre-emergence harrowing,
inter-row cultivation, and mineral fertilization at a rate of N¢oPso significantly improved
biometric indicators, seed productivity, and overall yield. The highest yield was
obtained at 1.54 t/ha for the Zhivchyk variety and 1.64 t/ha for the Dobrynia variety,
with yield increases of up to 0.24 t/ha compared to the control. Growth regulators and
microbiological preparations contributed to additional yield improvement. A direct
relationship between water consumption, photosynthetic productivity, and yield
formation was established. Economic and energy assessments confirmed the efficiency
of the proposed agroengineering approaches, with profitability reaching up to 551%
and gross energy output up to 41,509 MJ/ha. The findings indicate that optimized
agroengineering practices can ensure stable safflower production and enhance its
productivity in arid regions, making it a viable crop for sustainable agriculture under
climate change conditions.

Keywords: safflower, agroengineering, tillage, mineral fertilization,
microbiological preparations, yield, arid conditions, Southern Steppe of Ukraine,
productivity, crop management

Introduction. Under martial law conditions, the issue of food security in Ukraine
acquires particular strategic importance. Addressing this challenge requires the
identification and implementation of alternative crops capable of ensuring stable yields
under climate change conditions, particularly rising temperatures, as well as on low-
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fertility and degraded soils. In this context, improving the agroengineering principles
of cultivating new or underutilized crops is of great relevance [1].

One of the promising crops is safflower, which is characterized by high
adaptability to arid conditions and low soil fertility requirements. Safflower seeds
contain a significant amount of oil (up to 56% in the kernel) and protein (up to 12%),
which determines their value as raw material for the food and industrial sectors.
Safflower oil is rich in essential fatty acids (linoleic, oleic, palmitic, stearic, and
linolenic) and is widely used in the production of various products ranging from edible
fats to paints, varnishes, and detergents [2, 3].

In addition, safflower has considerable potential as a forage crop. It is used for
green fodder, silage production, and as a component in poultry diets. The seeds can
also be used for human consumption after appropriate processing [4].

At the same time, effective cultivation of safflower requires a scientifically
grounded approach that takes into account its biological characteristics and
agrotechnological parameters. Currently, the level of research on this crop remains
insufficient, especially regarding the engineering support of technological processes.
Improving agroengineering principles of safflower cultivation, including optimization
of sowing dates, seeding rates, fertilization systems, application of growth regulators,
and selection of adaptive varieties, will contribute to increasing yield and seed quality
[5, 6, 7].

These studies are particularly relevant for the southern regions of Ukraine, where
arid climatic conditions and high agricultural risks limit the productivity of traditional
crops. Under such conditions, safflower can become an effective alternative, provided
that its cultivation technology is properly agroengineered [8].

The aim of the study is to substantiate effective agroengineering solutions for
selecting primary tillage methods and fertilization systems (mineral fertilizers and
microbiological preparations) to ensure intensive growth, development, and increased
yield of safflower under the conditions of the Southern Steppe of Ukraine.

Results and Discussion. The research addressed the scientific problem of
improving the efficiency of agroengineering principles for safflower cultivation under
arid conditions of the Steppe zone of Ukraine. The obtained results allow drawing the
following conclusions.

The soil and climatic conditions of the Southern Steppe of Ukraine are suitable
for safflower cultivation, ensuring relatively high seed yields with appropriate quality
indicators. Favorable agrometeorological conditions contributed to the growth,
development, and yield formation of the varieties Zhivchyk and Dobrynia developed
by the Institute of Oilseed Crops of NAAS.

The average duration of the growing season was 106 days for the Zhivchyk variety
and 108 days for the Dobrynia variety. Early sowing dates resulted in an extended
growing period for both varieties.

The use of herbicides and different crop management systems influenced plant
biometric parameters. Under herbicide application, plant height without additional care
increased from 79.8 to 84.5 cm in Zhivchyk and from 71.6 to 74.5 ¢cm in Dobrynia.

11
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Additional mineral nutrition and microbiological preparations also contributed to plant
height increase: depending on treatment, the increase ranged from 0.8—-1.4 cm in
Zhivchyk and 0.7-1.3 cm in Dobrynia.

The lowest number of capitula in both varieties was observed without crop care
practices: 9.4 and 9.7 in Zhivchyk, and 9.1 and 8.9 in Dobrynia. The highest values
were 12.2 in Zhivchyk under two inter-row cultivations and 12.0 in Dobrynia under
pre-emergence harrowing combined with inter-row cultivation. The effect of
microbiological preparations on capitulum number was insignificant, while the
application of NeoPso and Psy + N increased it by 0.1-0.4.

Seed weight per capitulum varied depending on the variety, herbicide application,
and crop management practices. In Zhivchyk, it ranged from 0.51-0.61 g without
herbicide and 0.60-0.68 g with herbicide. Application of NgoPso increased seed weight
up to 0.71 g in Zhivchyk and 0.86 g in Dobrynia. Growth regulators provided an
additional increase.

The number of seeds per capitulum increased under crop management practices
on both herbicide and non-herbicide backgrounds. In Zhivchyk, it ranged from 16.4—
16.8 (without herbicide) and 17.4—18.2 (with herbicide); in Dobrynia — 15.3—15.8 and
16.9-17.7, respectively. The best results were obtained with pre-emergence harrowing
combined with inter-row cultivation.

The weight of 1000 seeds was 34.8-38.4 g for Zhivchyk and 43.3-47.2 g for
Dobrynia. Herbicide application increased it by 2.2 g and 2.5 g, respectively.
Application of NP5 increased it by 1.5-1.9 g in Zhivchyk and 2.0-2.4 g in Dobrynia.
The highest values (39.8 g and 49.5 g) were obtained under NgoPso application
combined with Rost-concentrate + Chelatin oil treatment.

Weed infestation significantly depended on crop management and herbicide
application. In Zhivchyk without herbicide, weed density reached 81.3 plants/m? before
harvesting. Herbicide application reduced this indicator by 47.0 plants/m? in Zhivchyk
and 48.0 plants/m? in Dobrynia.

The highest net photosynthetic productivity was observed at the flowering—
ripening stage and reached 4.55-4.89 g/m?/day in Zhivchyk and 4.29-4.49 g/m?/day in
Dobrynia. The maximum leaf area was recorded at the budding—flowering stage:
0.089—-0.101 m? in Zhivchyk and 0.093—0.105 m? in Dobrynia. A direct relationship
between water consumption, photosynthetic productivity, and yield was established.

The highest yield was obtained on the herbicide background with pre-emergence
harrowing and inter-row cultivation: 1.54 t/ha in Zhivchyk and 1.64 t/ha in Dobrynia.
Compared to the non-herbicide background, yield increased by 0.14-0.19 t/ha and
0.18-0.24 t/ha, respectively.

Depending on fertilization and growth regulator application, yield ranged from
1.46-1.71 t/ha for Zhivchyk and 1.55-1.85 t/ha for Dobrynia. Yield increase from
mineral fertilizers was 0.11-0.17 t/ha and 0.17-0.22 t/ha, respectively, while growth
regulators provided an additional 0.05-0.12 t/ha and 0.03—0.11 t/ha. The highest yields
were obtained under N60P50 combined with Rost-concentrate + Chelatin oil and
Chelatin mono boron + Chelatin phosphorus-potassium.
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Gross energy output ranged from 24,408-34,804 MJ/ha in Zhivchyk and 26,216—
37,064 MJ/ha in Dobrynia. The highest values (38,646 and 41,509 MJ/ha) were
achieved under NgoPso combined with Rost-concentrate + Chelatin oil. The highest
energy efficiency coefficient was observed in the control (without fertilizers).

Conclusions. The conducted research confirmed the feasibility of improving
agroengineering principles of safflower cultivation as an effective way to increase crop
productivity under arid conditions of the Southern Steppe of Ukraine. The optimal
combination of tillage methods, fertilization systems, and microbiological preparations
enhances plant growth, development, and yield formation.

The most effective technological solutions include herbicide application, pre-
emergence harrowing combined with inter-row cultivation, and the application of
N60P50 in combination with growth regulators. These practices ensure the maximum
realization of the productive potential of Zhivchyk and Dobrynia varieties, improve
seed quality, and increase economic efficiency.

The results demonstrate a close relationship between agrotechnological factors,
water consumption, photosynthetic activity, and yield. The proposed agroengineering
approaches provide not only increased safflower productivity but also stable
production under risk-prone farming conditions, which is especially important for the
southern regions of Ukraine.
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BITPOBA EHEPI'ETUKA B APXITEKTYPHUX
IHPOCEKTAX

KapoBa Auna MukoJjiaiBHa

BUKJIa[a4 COellaIbHUX TUCIIUILIIH

CemenoBn4 AHacracia BagumiBHa

CTyJAEHTKa 4 Kypcy

BigainenHns apxiTeKTypHUn

IW3aliH Ta MEHEI)KMEHT

KponuBHunibkuii 0yniBenbHuid paxoBuid KoJemK, Y Kpaina

[Ipobnema enepro3depexeHHs y OyAIBHUIITBI MPUBEPHYJIA 3HAUHY yBary Iie 3
1970-x pokiB, KOJW MICJsI CBITOBOi €HEPreTHMYHOI KPU3M 3’ ABWIJIACS HEOOXIIHICTh
palioHaJbHOTO BHKOPUCTAHHS EHEPreTHYHUX pecypciB. Y wed mepiong Oymu
chopMOBaH1 OCHOBHI NMPUHIMIKN €HEProeeKTUBHOCTI OyAiBeNb, SKi MepeadadaroTh
BUKOPUCTAHHSI TEXHIYHO MOXJIUBUX, EKOHOMIYHO JOIIJIBHUX Ta EKOJOT14HO
OpUAHATHUX  pimeHb. ChOTOAHI  OJHUM 13  HAWIWHAMIYHIIIMX  HaIMpsSMIB
aNbTEPHATUBHOI €HEPIreTUKU € BUKOPHUCTaHHS €Heprii BITpYy. Y Oararbox KpaiHax
€Bponu Bxke PYHKI[IOHYIOTh BITPOBI €IEKTPOCTAHIIIl, OJJHAK BOHU HE 3aBXIH 3/IaTHI
MOBHICTIO 3a0€3MeYuTH MicTa eHepricro. ToMy BHUHMKAE ifest iHTerpaiii BITPOBUX
TypOiH Oe3nocepeTHb0 B CTPYKTYpY OyaiBenb, IO MOXKE 3pOOUTH KOXKEH OyIMHOK
YaCTKOBO €HEpProreHepyrdnM 00’ekToM. OCOOJIMBICTIO TAKOTO MIAXOAY € Te, IO
apxiTektypHa ¢(opma OyZAiBIl TNOYMHAE BIIITPaBaTH BaXJIHMBY pOJIb Yy Hpoleci
OTPUMAaHHSI €HEPTii. APXITEKTOpHU Ta IH)KEHEPH MParHyTh MOeAHATH QYHKIIIO OyIiBIi,
BUKOPUCTAaHHS BIJHOBJIIOBAHUX JDKEpETI €Heprii Ta ecreTuyHy (opMy B €IUHY
rapMoHiiHy cucreMy. [HHOBailHI 1€l y 11i# cepi, po3riasaaroTs OyaiBiIl HE JIUIIE 5K
CIIO’KMBAYIB €HEPTii, a 1 K ii BUPOOHUKIB. 3’ SIBISETHCS KOHIEIIISA «OyiBelb, 10
IE€HEPYIOTh BITPOBY €HEPIito», sIKa Nepeadavyae BUKOPUCTAHHS MICBKOIO CepeoBUIIIa
JUI OTPUMAHHS €JIEKTPOCHEPTi.

[linBuiieHHsT eHeproeeKTUBHOCTI OY/IBIII 3HAYHOIO MIPOKO 3aJEXKHUTh BIJ il
dbopMu, KOHCTPYKTUBHOI CTPYKTYpPH Ta MarepiaiiB. Y BUIMAAKY IHTErpaiii BITPOBUX
TypOiH apXiTeKTypHE (OPMOYTBOPEHHS CTa€ KIHOYOBUM (HDaKTOPOM, OCKIJIBKH came
reoMeTpisa OyaiBiIl MOXKe:

® TIPSIMOBYBATH MOBITPSHI TOTOKH;

® [IPUCKOPIOBATHU BITEP;

e 30UIBLIYBAaTH KUIbKICTh OTPUMAHOI €HEPTIi.

TakuMm ynHOM, BUKOPUCTAaHHS BIJHOBIIOBAHOT €HEPTii ()aKTUYHO CTA€ OJHUM 13
YUHHUKIB (POPMYBaAHHS apXITEKTypH Cy4acHUX OY1iBEIIb.

[aTerpania TypOiH y Oy/iBil Ma€e MeBHI oOMexeHHs. BoHa HallOU1b1I eeKTUBHA
y HOBHUX MPOEKTAX Ta y paiiOHax 13 JOCTAaTHHOI MIBHJIKICTIO BiTpy. Kpim TOoro, Taki
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TypOiHM 3a3BUYail MalOTh MEHII PO3MIPU TOPIBHSIHO 3 OKPEMUMH BITPOBUMU
YCTaHOBKaMH.

Bongnowac momiOHI pimeHHS MaloTh HE JIHIIE MPAKTHYHE, a W KYyJIbTypHE
3HaueHHS. ApXITeKTypa 3[aTHa BIUIMBATH Ha CYCIUIBCTBO, TOMY PO3MIIICHHS
BITPOBHUX TYpOiH y MICBKOMY CEpeIOBHINI MOKe (OpMyBaTH HOBE CTaBJICHHS IO
€KOJIOT1i Ta eHEPro30epeKeHHs.

Tabauus 1: «Tumu BiTpoBUX TypOiH, IO BAKOPUCTOBYIOTHCS B OYTIBIISIX)

‘ Tun TypOinu H XapakTepucTHKA H Oco0MBOCTI 32CTOCYBAHHSA
l'opuzonTaneHa Bick  |[loTpedye cripsiMyBaHHS Mo>ke BUKOpHCTOBYBaTH (popmy OymiBii
obepTaHHA BIJIHOCHO BITpPY JUUIST KOHIIEHTpAIlil TOBITPS

BeptukanpsHa Bich
o0epTaHHS

Yacto O6I/Ipa€TBCH TAKOXK 4CpEe3 €CTETHYHI

Moxe matu pizHi popmu ;
p (bop SIKOCTI

Inest BUKOpUCTaHHS BITPY Y MICBKIi 3a0y10BI niependavyae 3MiHy TPaJAULIIIHOTO
MIIXO0My 10 PO3MIMICHHS BITPOBUX TYypOiH. SIKIO paHilie BOHU BCTAHOBIIOBAIUCS
MEPEBAKHO HA BEJIUKHUX BIIKPUTUX TEPUTOPISX, TO TEMEP PO3TIIATAETHCI MOXKIUBICT
ix 1HTEerpaIii y cTpyktypy OyaiBens ad0 Ha 1axax CIOpy/I.

Ile cTBOpro€e HOBUM THUN B3aEMOJII MIXK: apXITEKTYpOIO; EHEPreTUYHUMU
TEXHOJIOTISIMU; MICbKOIO 1H(pacTpykTyporo. Taki 3MiHM BIUIMBalOTh Ha COIL[IATBHO-
TEXHIYHI TPOLIECH Yy MICTI Ta MOXYTh CHPHUATH (POPMYBAHHIO HOBHX MOJIEJICH
CHEPreTHYHOTO 3a0€3MECYCHHS.

Tabauus 2: «OcHOBHI 1J1e1 pO3BUTKY MICHKOI BITPOBOi €HEPreTHKID)

‘ Hanpsm H CyTb

[HHOBaIIHI MICBKI APXITEKTOpH Ta cTapTaly MPOMNOHYIOTh HOBI MiIXOH 10
PpILICHHS BUKOPHCTaHHSA BITPY y MiCTax

Eneprorenepyroui

Gymipmi ByniBii po3risiaroThCs SK MOTEHIIHHI HKEpeIa BAPOOHUIITBA EHEpril

CorianbHO-TEXHIUHI

. BuHukae HOBa B3a€MOis MiXK TEXHOJIOTISIMU, MICTOM Ta JIOAbLMU

VY pesynbrari QopMyeTbcsi HOBE OadeHHS MICBKOI C€HEPreTHKH, 1€ CHEeprisd
BUPOOJISIETHCS OMKYe 10 Micls i1 CIIOKMBAHHS.

Po3BuTok koHmemniii OyiBesb 13 BITPOBUMHU CHCTEMaMHM YacTO 1HIIIIOIOTH
HEBEJIMKI KOMITIaHii, CTapTamy Ta TBOPYl KOMaH 1. BOHM €KCIIepUMEHTYIOTh 13 HOBUMU
TEXHOJIOTISIMH Ta HaMararThCsl peaizyBaTH CBOi i7ei Ha MPaKTHIl, HAMPUKIAJ
IIUISIXOM BCTAHOBJICHHSI CUCTEM I'eHepallii eHeprii Ha 1axax Oy/iBelb.

VY mporieci peanizalii Takux MPOEKTIB BUHUKAIOThH Pi3H1 BUKIUKU:

® TEXHIYHI

e Oprasizarliiiui,

® [IOB’sI3aHi 3 IHTETPAIIEI0 Y MIChKE CEPEJIOBHUIIIE.

Jlist X BUpINICHHS] HEOOX1THO Y3TOKYBaTH POOOTY 6araTbox €JIeMEHTIB MIChKO1
CUCTEMHU, BKIIIOUaIOUu OyiBIIi, IHPPACTPYKTYpPY Ta TEXHOJIOTII.
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Tabauus 3: «OcHOBHI eeMeHTH (popMyBaHHSI HOBUX €HEPreTHYHHX PIllICHb)

‘ EnemeHnt H 3Havenns y cucremi ‘

‘ApxiTeKTypa HCTBop}oe OCHOBY JJIsl pO3MIIIIEHHS TEXHOJIOT 1 ‘

‘TCXHOJ'IOFi'l' BITPOBOI eHepreTHKI/IH3a6ezneqy10TL reHepario eHeprii ‘

‘MiCBKe CepEeIOBHIIIEC HBHJ‘II/IBaC Ha e(DEKTUBHICTh BUKOPUCTAHHS Bipr‘

‘IHHOBaTopI/I HHpocyBaIOTB HOBI 171e1 Ta pilIeHHS ‘

[nest BUKOpHUCTaHHS BITPOBOI €HEPTi y OyAIBISAX MOKE CTATH BOKIMBUM KPOKOM
y PO3BHUTKY CTamuxX MicT. Taki pilIeHHS 3[aTHI 3MIHWUTH TPATUIIAHI TIIXOIU 10
EHEProCIOKUBAHHS Ta CIPUSITH MEPEXOTY 10 OUIBII €KOJOTTYHOT YPOAHICTHKHY.

Kpim Toro, po3BUTOK MOAIOHUX TEXHOJIOTIN JIEMOHCTPYE, 110 1HHOBAIIHI 1€l
MOXXYTh TOCTYIIOBO 3MIHIOBATH MIChKE CEpPEOBUIIE, CTBOPIOIOYH HOBI MOMJIMBOCTI
JUISL CHEPTEeTUKA MaiiOyTHBOTO.

Tabauus 4: «IIpuknanu peayii3oBaHUX IPOEKTIB»

‘ IIpoexT H OCHOBHA XapaKTepUCTHKA H Oco0smBicTh iHTErpaunii Typoin
Twin-tower mpoext  ||/[Bi 6amTH 3 iIHTErpOBAaHUMH . . .

. . Tpu ropuzoHTaNbHI TypO1HU J1aMeTpoM 35 M
(Project Web) TypOiHaMuU
World Trade Centre o . . . .

. y OdicHi Bexi Tpu TypOinu niametpom 29 M Mix Garitamu
baxpelini
‘Castle House, JIonaon H)KHTHOBa OyniBis HTyp6iH1/1 pO3TalllOBaH1 y BEpXHii YaCTHHI
Technisches Rathaus, ||bammTa 3 BepTukaibHOIO ['enepye enepriro ast OCBITIACHHS Ta
MioHxeH TypOiHOIO pyxoMoro apT-00’€KTa
Burj al-Taqa CamopnocrtaTHs OyIiBiIs 3 BITDOBUMHU
J 4 Eneprernuna Bexa . YA P

(KoHIIETIT) TypOiHAMU Ta COHSYHUMH MTaHEIISIMHU

VY nux npukiagax apxitekrypHa gopma Oy/aiBesib po3po0sSe€ThCs TAKUM YUHOM,
00 yJIOBIIOBATH 1 MPHUCKOPIOBATH MOTOKM MOBITPS, 10 301IbIIyE €(EeKTUBHICTDH
TypOiH.

[HTerpamisa anpTepHATUBHUX JIKEpENl €Heprii morpedye cCreuiaibHUX 3ax0/liB
Oe3reku, M0 BIUIMBAE HA MPOCTOPOBE IUIaHyBaHHS OymiBenb. Taki pimieHHS
BKITIOYAIOTh:

® pO3MilIeHHs TypOiH y CHelialbHUX KOHCTPYKIIISX;

® BHUKOPUCTAHHS POpPMHU OYTIBIII JIsl KOHIIEHTPAIIl MOBITPSHUX MOTOKIB;

® CTBOpPCHHS Oap’epiB MK TypOIHAMU Ta KUTIOBUMHU NMPUMIIICHHSIMH.

OnuH 13 npukinanis — OyxaiBas y JlonnoHi, popma sikoi Haragye BiTpuiio. Bona
CIPSIMOBY€E TOTOKHU TOBITPsI A0 TYpOiH, IO pO3TaIIOBaH1 B3JOBX OJIHIET CTOPOHH
CTIOPY/IH.

[aTerpartis BITpoBUX TYpOiH y OYIiBIl € MEPCIIEKTHBHUM HAMPSIMOM PO3BUTKY
Cy4acHO1 apxXITEKTypH Ta EHEeproeeKTUBHOrO OYIIBHUIITBA. 3 KOXXHHUM POKOM
MONYJIAPHICTh BUKOPUCTAHHSI €HEPrii BITPY 3pOCTa€, 1 B MallOyTHbOMY T'€HEPATOPH
MOXXYTb CTaTH HEB1Jl'€MHOIO YACTHHOIO OyiBEb.
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Po3BuTok  eHeproaktuBHuUX OyjiBenab MOTpeOye HOBOTO  MIAXOAY [0
MPOEKTYBaHHS, J€ apXiTeKTypHa ¢opMa, (QYHKIIS Ta EHEepPreTUyHl TEeXHOJIOTIl
MOETHYIOThCSI B €IuHy cucreMy. OCHOBHa MeTa TaKuX pIlIEHb — CTBOPEHHS
rapMOHINHOI apXITEeKTYpH, 3/IaTHOI HE JIUIIe 3a0e3neuyBaTi KoM(popT, a i BUpOOIATH
CHEpriio 3 BITHOBIIOBAHUX HKEPEIL.

Taki iHHOBAIli MOXYTh BIJITPaBaTH BaXJIHBY pPOJb y (OpPMYyBaHHI HOBHUX
COLIIAJIBHO-TEXHIYHUX CHCTEM, Y SKHUX apXITeKTypa, TEXHOJIOri Ta CyCHUIbCTBO
B3aEMO/IIIOTH JIJII CTBOPEHHS OUIBII €()eKTHBHOTO Ta €KOJIOTTYHOTO MICTA.

Crnncok BUKOPUCTAHUX JIKepeJ
1. Bobrova D. Building-integrated wind turbines as a factor of architectural shaping
// Procedia Engineering. — 2015. — Vol. 117. — P. 404-410.
2. Lunevich 1., Kloppenburg S. Urban wind energy and buildings: integrating
rooftop wind and solar systems // Energy Research & Social Science. — 2023. — Vol.
98. — Article 103017.

MODERN TRENDS IN THE FORMATION
OF FACADE SOLUTIONS

Oliinyk Nataliia
PhD (Eng.), Associate Professor
Odesa State Academy of Civil Engineering and Architecture, Ukraine

Today, facade design is given great importance in modern architecture. Fagades
facing the urban environment become a building's calling card and shape the distinctive
image of a neighborhood. Modern architectural facade forms create an urban
appearance that enhances the aesthetic appeal of cities and creates a comfortable living
environment. The stylistic and compositional coherence of modern fagade design
solutions and the historical and cultural context of the existing urban development are
crucial. The primary challenge in creating a unified image of the city is preserving its
distinctive historical appearance while incorporating modern building facades into the
historical development and utilizing the latest technologies and materials.

The facades of modern buildings attract much attention not only due to their
unusual shapes and architectural solutions, but also due to 21st-century technologies.
Often, a modern, overcrowded metropolis, filled with stress and negative physical
factors, requires visual and communicative relief. The problem of creating an
environmentally comfortable environment for people in a modern metropolis can be
solved by using green building techniques, including incorporating these approaches
into building facades. Plants not only enhance the building's appearance but also
replace the facade itself. They are well suited for countries with mild climates, where
greenery requires little maintenance. Let's look at some examples of such "green"
approaches in facade design.
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Such buildings include, for example, the social housing project in the Spanish city
of Salou, designed by Toni Girones Saderra. The fagade system consists of thin rods
covered with wild grapevines, creating a dust-proof covering. In 2017, the eco-friendly
Park Royal Tower skyscraper, complete with greenery, was completed in Singapore.
The Singaporean architects envisioned a fagade with not only an unusual form but also
useful functionality. Singapore is known for its high traffic volumes, and the area of
green space has recently declined. WOHA architects decided to balance the green
balance with wall coverings made of natural greenery, thereby addressing both
compositional and environmental concerns. Vietnamese architect Vo Trong Nghia
employed an innovative eco-friendly solution, striking a balance between concrete
structures and green facade plantings. The plants serve not only as decoration but also
as sun protection and a natural barrier against dust and dirt from the street.

Research into fagade design is underway not only in green construction but also
in the use of modern high-tech solutions. Trends toward interactive dynamism can also
be observed in contemporary facade designs, where a pronounced decorative function
is complemented by a range of technological functions. Facades literally come to life,
and the shell becomes mobile. A striking example of this approach is the fagade of the
Fosun Foundation Theatre in Shanghai, designed by Norman Foster and completed in
2017. Equipped with intelligent systems, the facade responds to external stimuli,
allowing for microclimate control and, consequently, energy savings. The three-story
building, inspired by traditional Chinese theaters, features curtains made of bronze
tubes. These tubes hang in three tiers, creating translucent screens in front of the
windows and balconies. The metallic fabric hangs in a smooth outline over the
windows and the ribbon balcony, reminiscent of a theatre box, while the curtain itself
resembles a large organ.

FLARE unveiled its new concept, showcased in the facade of Zoomlion's
Changsha headquarters. The kinetic membrane consists of stainless steel flakes driven
by pneumatic pistons. Connected to a sensor system inside and outside the building,
they help create an optimal microclimate by reacting to direct sunlight. Another trend
in contemporary facade design can be described as artistic and conceptual, where the
facade not only serves as an advertisement for the building, but also creates specific
cultural and symbolic meanings. An example of this trend is the fagade of the Puerta
America Hotel in Madrid, designed by French architect Jean Nouvel. It attracts
attention with its cladding made of multi-colored reflective panels, on which lines from
the poem "Liberty" by the French poet Paul Eluard are written in the most widely
spoken languages of the world. But the main challenge remains the synthetic organicity
and integration of modern technological and design solutions into the structure of
historic city centers. It is crucial that modern building facades coexist harmoniously
with the original historic buildings without causing a clash.

Architects manage to integrate a modern fagcade into a historical building in
several ways . The first is symbiosis "Old and new." The introduction of a
contemporary facade through shared materials, forms, and compositional techniques.
The second approach is the principle of subordination. The new structure is "dissolved"

19



Proceedings of the 6™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Achievements of Science and Applied Research"
jF7 SCIENCE SPACE March 30 — April 1, 2026, Dublin, Ireland
I —— ]

into space through simplicity of form and color, thereby prioritizing the historic
building. Examples include the restored 18th-century house on the Isle of Coll,
Scotland, and the Church Museum, Montreal, Canada.

The 21st century has given architects considerable freedom in the design of facade
solutions. This has been facilitated by both the multitude of innovative modern
technologies and the absence of a regulatory mainstream. Based on the analysis of the
formative design of modern building facades and their aesthetic qualities, it can be
concluded that their compositional and functional solutions are presented in a wide
range. Advances in design and computer technologies now allow for the design of
facades as complex spatial architectural elements or systems of complex elements, with
particular attention to the facade's role as a component linking the building to the urban
environment. However, in most cases, facade design fails to fully consider the artistic
potential of harmoniously synthesizing the city's historical image.

Cnucox BUKOPHCTAHUX JIAKepet
1. Chris Van Uffelen. Green, Greener, Greenest. Facades, Roof, Indoors // Braun. —
C. 192.

DOI 10.70286/EOSS-30.03.2026.002.20-23

IHHOBAIIMHI TEXHOJIOI'TI KEPAMIKH: OI'JISI ]I,
IHPOI'HO3

Amedqina H.O.

K.T.H., JOLIGHT

IHerpukoBa €.M.

K.T.H., JOLEHT

MaiicTpenko A.A.

K.T.H., TOUEHT

Kadenpa texnomnorii OyiBeTbHUX KOHCTPYKIIiH 1 BUPOOIB
KuiBcbkuil HalllOHAJIBHUI YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYPH
Ykpaina

[HHOBaLIMHI TEXHOJOTII KepaMiKu OXOIUIIOIOTH Cy4YacHI METOJIU BHUPOOHMIITBA,
0 3a0e3Meuyl0Th BHCOKY MIIHICTh, JOBTOBIYHICTh Ta €KOJIOTIYHICTH MaTepialliB.
BoHu BKIIIO4aOTh HAHOTEXHOJIOT1], 3D-ApyK, BUKOPUCTAHHA HOBUX KOMIIO3HUTIB Ta
eHeproeeKTUBHI MPOLIECH BHUIAITY.

OcHOBHI HanpsIMU 1HHOBALIK y Kepamilll 11eé HAHOTEXHOJIOTi, SIKi epeadadaoTh
BUKOPHUCTAHHSI HAaHOYACTHHOK, IO JTO3BOJISIE CTBOPIOBATU KEPaMmiKy 3 MiJBUIIEHOIO
MIIHICTIO, TEPMOCTINKICTIO Ta aHTUOAKTEPIaTbHUMH BJIACTUBOCTSIIMHU; 3D-apyk
KepaMiKy, sika BUKOPHUCTOBY€E aJIUTUBHI TEXHOJIOTIi, 110 JAIOTh 3MOTY BUTOTOBJISTH
ckinagHi (opmu Ta IHAUBIIyaNbHI BUpOOM Oe3 TpamuimidHux (opM 1 Tpecis;
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KOMITO3UTHI MaTepialid, SKi MOEAHYIOTh KepaMiKy 3 MeTajlaMd YU MOJIMEPHUMH
MaTpUIIMA [IMM CaMUM  CTBOPIOIOTb HOBI  Marepiaid 3  YHIKQJIbHUMHU
XapaKTEepPUCTUKAMU — JIETKI, ajie HaJI3BUYANHO MIIHI; €HeproeeKTUBHI TEXHOJIOTI]
BUMAIIy Takl SIK BUKOPUCTAHHS IJIa3MOBHUX IeuYed, MIKPOXBHJIHOBOI'O Ta Ja3epHOTO
BUIATY WO 3HUKYE BUTPATH €HEPrii Ta 4ac BUPOOHMIITBA; €KOJIOTIUHI PIIICHHS, SKi
nepen0avaroTh 3aCTOCYBaHHS BTOPUHHOI CHPOBUHU Ta TEXHOJOTTHIIO MPU3BOIUTD JI0
3MEHILEHHS BUKHU/IIB pOOUTH BUPOOHUITBO OUIBII APYKHIM A0 JOBKULIS.

3acTOCOBYIOThCS TakKl MaTepiaiy B OyMIBHUIITBI Y BUTJIS A1 HOBITHIX KepaMidyHUX
OJIOKIB Ta TUIMTKH 3 BUCOKOK TEIUIOI3OJAIIEI0 Ta JOBrOBIYHICTIO; B MEIUIIMHI Y
BUTJISIA1 O10KepaMiKH ISl IMIUTAHTIB Ta IPOTE3iB, KA CyMiCHA 3 TKAHWHAMH JIFO/IMHH,
B CJIGKTPOHIIll 1€ KepaMivyHi MaTepiaiau sl MIKpOCXeM, CEHCOPIB Ta aKyMYJISITOPIB
3aBJSIKU IXHIM €JEKTPOI30ISIIAHIN Ta TEPMOCTINKINA NPUPO/IL; B aPOKOCMIUHIN rairy3i
SIK TETIJI03aXMCHI MOKPHUTTS Ta JeTajl ABUTYHIB 3 HAIMIIIHOI KEpaMiKH.

AnutuBHa TexHosoriss 3D-ApyKy KepaMiku 0a3yeTbCs Ha IOLIAPOBOMY
HAHECEHHI CIeNiaibHOI MacTH (Ccycrnensii) ado MOPOIIKY 3 MOJANBIINUM CIIKAHHAM y
neul. BoHa J03BOJIsSie CTBOpIOBAaTHM YHIKaJdbHI TeOMETpUYHI (OpMH, 3MEHIIIYE
MaTepiaibHI BIIXOAM Ta MPUCKOPIOE MPOTOTHITYBaHHS. OCHOBHI METO/I BKIIIOYAIOTh
CTPYMHHHE HaHECEHHsI 3B'a3yt04oi peuoBuHM (Binder Jetting) Ta ekcTpy3ito macTu.

Ha choronusimiHiii IeHb BUKOPUCTOBYIOTHCSI TaKi OCHOBHI TexHoJorii 3D-npyKy
KEepPaMiKO¥O:

e Binder Jetting (CtpyMuHHE HaHECEHHS 3B'A3yIOUOi PEUYOBHHHU) - HA IIap
KEpaMI4HOTO TMOPOIIKY JAPYKYyIOda TOJOBKA HAHOCUThH PIAKUNA KJEH, 1€ IIBUJKUN
METO/1, MPUAATHHUM /Il BENTUKUX BUPOOIB, SIKUW HE TOTPEOYy€E MiATPUMOK.

e Exkcrpy3is mnactu (mactoBud JIpyK) - cHOeliaibHa KepaMiyHa IacTa
BHJIABJIIOETHCS Yepe3 COILIO MOMIAapoBO, GOPMYIOUH BUPIO.

e Crepeonitorpadis (SLA/DLP) - BukopuctanHsi (OTONMOIIMEPHOI CMOJU 3
KepaMIYHUM HAIMlOBHIOBAYEM, IO 3aTBEPIKYETHCS YIbTpadioyieToM, 3a0e3Meuyrodn
BHUCOKY TOYHICTb.

AJZIUTHBHI TEXHOJIOTI ependayaroTh Taki €Tanu BUPOOHUYOTO IPOIIECy:

e 3D-MonemntoBaHHs - cTBopeHHs udpoBoi mozaeni B CAIIP.

e Jlpyk ("3enena" merainn) - CTBOpEeHHS (HOPMH, KA € KPUXKOIO 1 CKIIATAETHCS 3
MOPOIIKY/TIACTU Ta CHOIYYHOI PEUOBUHHU.

e [locToOpoOka - BuaeHHsI 3aTUIIKIB TOPOIIKY.

o CnikaHHS (BHNATIOBAHHSA) - BUPIO OOMATIOIOTH y TM€di TpPU BUCOKHUX
TeMIlepaTypax JJisd BUIAJIEHHS 3B'SI3yI0UOT0 Ta CIIKaHHS KEPAMIKHU JI0 MIIIHOTO CTaHy.

e dinimHa o0pobOka - rimazypyBaHHs ab0 MexaHIYHa oOpoOKa IS 1/1eabHOL
MTOBEPXHI.

[TepeBaru 3D-npyKy Kepamiku 1€ BUTOTOBJICHHSI TEOMETPUYHO CKJIaTHUX JCTaleH,
HEMOXJIUBUX JUISl TPATUIINAHOTO JIUTTS; MIBUJKICTh T4 EKOHOMIYHICTh TMpHU
MPOTOTUITYBAaHHI Ta JPIOHOCEPIHHOMY BHUPOOHHIITBI; BHCOKAa TOYHICTH Ta MiHIMI3aIlisa
BIJIXO/IIB, TIPY LIbOMY TaKi KepamiuHi MaTepiaiu XapaKTepU3yIOThCs BUCOKOIO MIITHICTIO
1 CTaOUTBHICTIO PO3MIpIB; HU3BKOIO MIUTGHICTIO, XIMIYHOIO CTaOUTbHICTIO, BUCOKUMH
MTOKa3HUKAMH €JIEKTPOI30JISAIIINHOT 3IaTHOCTI Ta CTINKOCTI 0 CTUPAHHS Ta KOPO3ii.
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Jlo mepcnekTuB pO3BUTKY 1HOBAIIMHOI KEPAMIKM MOXKHA BITHECTH PO3UIUPEHHS
BUKOPHUCTAHHS QJWTHBHUX TEXHOJIOTIH y MacoBOMY BHUPOOHHIITBI; CTBOPCHHS
pO3yMHOI ~ KepaMiKu, fKa pearye Ha 3MIHM CepeloBHINa  (HAIpPUKIAL,
CaMOBIJIHOBJIFOBaH1 IMOKPUTTS); IHTErpallisl KEpaMiKu y 3eJeHul Oy 1IBEIbHUN CEKTOP
K MaTepialy 3 HU3bKHM BYTJICLIEBUM CIIiJIOM.

[TepeBaru Takux maTepialiiB HaBe/eH1 B Ta0JI. | ka HAOUHO MOKa3y€e PI3HUIIIO MK
TPaIULIMHUMU Ta IHHOBAI[IMHUMU TEXHOJIOTISIMU KEPaAMIKH.

Ta6muis 1 - TTopiBHSHHS TEXHOJIOT1H KEpaMiKH

O3Haku Tpaaumiitai TeXHOIOTI1 IanoBamiiini TexHomIOor1l
Metoau dopmyBanHas | [IpecyBaHHs, TUTTA y GOpMH 3D-npyK, aAUTUBHI TEXHOJIOT11
. HaHo4acTUHKH, KOMIIO3UTH,
CupoBuHa ['muna, kaoJiH, KBapil . .. i
010CyMiCHI MaTepiaIH
. MikpoXBUIBOBUH, JIa3epHUH,
T'puBanuii y neyax mpu BUCOKUX N N
Bunan IJJa3MOBHH BUNAN (IIBUIIINI Ta
TeMITepaTypax M
eHeproeeKTHBHUI)
.. . HaamitHiCcTb, JIETKICTh,
) MIIHICTB, TOBIOBIYHICTD, )
Baacrusocrti . i CaMOBIIHOBIIEHHS,
TETLIO130JIA LIS . . )
aHTHOaKTepiaabHI BJACTUBOCTI
. Buxkopucranus npupogHol ITepepoOka BigX04iB, 3HIKEHHS
Exomorigaicts p PHpOZ pep & . AB,
CUPOBUHH BukuiB CO2

Meaununa (IMIUTaHTH),
€JICKTPOHIKa, aBiaIlisi, KOCMOC

Cdepa 3acTtocyBanHsi |ByaiBHHIITBO, TOOYTOBI BUPOOH

[HHOBAIlIHHI TEXHOJOTIi 3HAYHO PO3IIUPIOIOTh MOMKIUBOCTI KEpaMiKU — BIiJ
OyIBHMIITBA 10 BUCOKOTEXHOJOTTYHUX rajy3ei, a caMe Te 110 IHHOBAlllifHa Kepamika
B)K€ JaBHO BHUMIIIA 3a MEXI OYIIBHHIITBA 1 CTaja KJIIOYOBHM MaTepiajioM s
BHUCOKOTEXHOJIOTTUYHUX Taity3ed. Lle miaTBepaKytoTh 1 1aHi BUKOPUCTAHHS Cy4YacHUX
1HOBaLIMHUX MaTepiamiB Tab1.2.

Tabmums 2 - [pukinaam cydyacHUX IHHOBAIIIMHUX KEPaMidYHUX MaTepiajliB Ta iX BJACTHBOCTI

Martepianu OCHOBHI BIIACTUBOCTI ["amy3i 3acTocyBaHHS
Oxcuana kepamika (Al2O3) Bucoxka TBepaicTs, MenuyHi iMITIaHTH,
3HOCOCTIHMKICTB, pLKydYl IHCTPYMEHTH,
EJIEKTPOI30JIALIS EJIEKTPOI30IATOPH
[{upkoHieBa KepaMika HanminHicTh, CTIHKICTD 10 Cromatosorisi (KOpOHKH),
(Zr0O2) TpiluH, 010CYMICHICTh OloMenMYHI IMIUIAHTH,
BHCOKOTEMIIEpPATYpHI JeTai
biockino (Bio-glass) biocymicHicTb, cTumynsiniiina | OpTomnenist, Xipyprisi, IpoTe3u
pereHepaiisi KiICTKOBOi TKAaHUHU
CutikoH HIiTpu (Si2Na) JlerkicThb, HaAMILHICTD, ABiallis, ocMiyHa TeXHiKa,
TEPMOCTIHKICTh TypOiHH
Kommo3uTHa kepamika Bucoka MiIHiCcTb, CTIHKICTB 10 JIBUTYHU JTiTaKiB,
(CMC — Ceramic Matrix TEPMIYHUX HABAHTAXEHb TeIJI03aXUCHI EKpaHH
Composites) KOCMIYHHX aIapaTiB
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VY HailOnux4e ASCATUIITTS KepaMika CTaHe He JIIIe Oy IBeTbHUM MaTepialioMm,
a ¥ KIIOYOBUM €IEMEHTOM y MEIUYHHX TEXHOJIOTISX, CHEePTeTUIll Ta KOCMIYHUX
TOCIIKCHHSX.

[Ipornoz mo 2035 poky 3 OCHOBHMMH OYIKyBaHMMH NpOpUBaMU Y cdepi
IHHOBAIIIIHOT KepaMiKy MOKHA IPOACTABUTH TAaKUM YHHOM:

20262027

e Macoge BripoBakeHHs 3D-1pyKy KepaMiku y OyAIBHUITBI Ta JU3alHI.

e EneproedexkTuBHI TEXHOJOTIi BUMANLY CTAalOTh CTAaHAAPTOM Yy BUPOOHMIITBI
TJTUTKU Ta OJIOKIB.

2028-2030

e Po3poOka HaHOKEpaMIKH JIJIsl THYYKO1 €JIEKTPOHIKM Ta CEHCOPIB.

¢ BukopucranHs KOMIIO3UTHOI KEPaMiK1 y IBUTYHAX JIITaKiB HOBOTO MTOKOJIIHHS.

e bBioCKkI0 aKTHBHO 3aCTOCOBYETHCS y XIpyprii s BITHOBJIEHHS KICTOK Ta
CyTJ100iB.

2031-2033

o J’ABISETHCS «PO3YMHA» Kepamika 3 BJIACTUBOCTSIMH CAMOOYMILEHHS Ta
CaMOBITHOBJICHHS.

o Kepamiuni MeMOpaHW i TaJMBHUX EIIEMEHTIB CTAalOTh KIIOYOBUMHU Y
BOJTHEBI! €HEPIreTHII.

e KocMiuHI anapaTyu OTpUMYIOTh TEIJIO3aXMCHI €KPaHU 3 HOBUX KOMIIO3UTIB.

2034-2035

e biokepamika IHTETPYETbCA y MEPCOHANI30BAHY MEIUIIMHY (IMILIAHTH, IO
aJanTyIOThCs JO OpPraHi3My).

e Kepamika 3 HAITOHKHX TUTIBOK BUKOPUCTOBYETHCS Y KBAHTOBUX KOMIT IOTEpax.

e Exororiyna kepamika 3 nepepo0IeHOi CHPOBUHM CTAa€ OCHOBHHM MarepiajioM
y «3eJIeHOMY» OY/IIBHUIITBI.

Takum 4uHOM, TIPOTATOM HACTYITHOTO JECATHIIITTS KepaMika MEPETBOPUTHCA 3
TpaauIlIMHOrO OY/IBEIBPHOTO MaTepialy Ha KIIOYOBUU  €JEMEHT BHCOKHX
TEXHOJIOT1 — BIJl MEJTULIMHU JI0 KOCMOCY.
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The main source of heat loss and harmful emissions in our country is energy end-
users - residential, public, and production buildings. More than 40% of the country’s
total fuel and energy resources are used for their heating. The housing and utilities
sector accounts for a large share of energy consumption, more than twice as much as
in Europe. One of the main reasons for this is inefficient energy use. The efficiency of
heat consumption by buildings depends on many factors. First of all, they include
volume planning and construction solutions, that is, types of glazing, the level of heat
protection of exterior fences and buildings in general.

The improvement of the quality of facades in new construction and reconstruction
of existing facilities will further lead to a significant reduction of operating costs. The
use of efficient technology and durable building materials can solve these problems.
Therefore, the aim of the study was to find an optimal solution for the installation of
photovoltaic modules in all areas of the building envelope.

To convert solar energy into electricity, both thermodynamic methods and direct
conversion using photoelectric converters can be used.

The use of photovoltaic technology is increasingly being used worldwide because
it allows for direct and diffuse solar radiation, and does not require expensive sun-
tracking devices.

At the same time, there are a variety of photovoltaic elements on the market today,
designed for use not only on roofs, but also in facade systems.

The photodynamic process converts sunlight into electrical energy. This requires
a semiconductor with a structure similar to that used in electronics when making
integrated circuits ("chips"). Semiconductor crystals - mainly from silicon - convert the
light quantiles (photons) that are placed on them into a permanent electric current. The
current 1s collected through metal contacts. A lot of photo elements are collected in
blocks. Such blocks, or photovoltaic panels, protected from environmental influences
by glass and polymers form the basis of a photovoltaic installation.

Schiico photovoltaic elements convert the energy of solar rays into electricity as much
as possible. Based on Schiico’s system technology, various possibilities for the installation
of integrated photovoltaic elements are emerging, including in complex constructions such
as fully glazed roofs or vertical facades. In each case, technical and aesthetic criteria are
taken into account when integrating photovoltaic modules into the building’s facade.
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Schiico produces three types of photovoltaic elements: standard photovoltaic
modules, premium modules and ProSol modules.

Standard photovoltaic modules (Pic. 1) are the most optimal elements with regard
to energy output and quality. The company’s own research and development, combined
with quality control, ensure long and uninterrupted service life of the elements.

Pic. 1. Standard photovoltaic modules

Schiico Premium photovoltaic modules (Pic. 2) are primarily distinguished from
standard modules by their power. Each Premium module performs or overrides the
performance metrics specified in standard test runs. Module frames are anodized
"under silver" or "under bronze" and can be painted in any color. Schiico Premium
module area is 2.69m?. Premium installation systems provide for six installation
options (roof, flat roof, roof, full roof, hinged visor and facade). The large area allows,
together with an attractive appearance, to achieve excellent performance - up to 350 W
per module.

The distinguishing features of Premium modules are the highest quality and
achievement of nominal power in any case at any intensity of solar lighting.

Pic. 2. Schiico Premium photovoltaic modules
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Schiico ProSol photovoltaic modules (Pic. 3) - in contrast to conventional
standard modules - are made-to-order with a custom design of form, color and optical
structure according to the customer’s wishes. At the same time, as elements installed
in a building, they can possess all functional qualities of ordinary filling elements and
perform their functions - in all areas of the building envelope (Pic. 4).

Pic. 3. Schiico ProSol photovoltaic modules

According to research by Schiico, photovoltaic systems can reduce not only the
consumption of coal or gas but also CO, emissions. The efficiency and main
advantages of Schiico photovoltaic systems are shown in Picture 5.

I = |
—

*

Pic.4. Use of Schiico ProSol photovoltaic modules on the facade.
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Rising cost and profit in 20 years .

Exposure peniod 20-40 years -y

o
Prestige A
Reduced production costs as items

do not require maintenance

Performing building functions:

# Protection from atmospheric influences
® Sun protection

® Anti-glare protection

# Soundproofing

Replace the Fill-in

Backflow of funds in line
with renewable energy law (E)

Pic.5. The efficiency and main components of Schiico photovoltaic systems

Faceactive specializes in the production of photovoltaic panels for facade fitting
(Pic. 6). In the production of its products, Faceactive uses the most advanced
technologies in solar energy production.

Faceactive photovoltaic modules made entirely from factory. Panels with an area
of 12 m?, windows - 2.3 m?. The translucent part of the panels consists of glass
packages 4/16/4/16/4 with an argon filling the space between them.

Pic. 6. Facade with Faceactive photovoltaic-mod"ules |

One of Faceactive’s advanced technologies is the release of small modular
buildings with integrated photovoltaic modules. Buildings are designed with small
modular structures of several sizes (Pic. 7). In addition, all communications such as
electrical outlets, internet, TV, audio, hot and cold-water supply can be integrated
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directly into the facade. Such buildings are quick-moving and can be relatively easily
moved, assembled and unassembled.

Plasterboard

Mineral wool
+ OSB cooktop

Air gap

Photovoltaic cells

Pic. 7. Fast-moving buildings with photovoltaic modules Faceactive

The following conclusions can be drawn from this analysis:

An essential feature of the sun in Schiico’s transformative technology is a unified
system of profiles, seals, and mounting elements combined with photovoltaic elements
in various variations, this is a more optimal option in all areas of the building envelope
compared to Faceactive where whole elements are used.
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Contemporary graphic design is undergoing a transformation from a purely
commercially oriented discipline into a tool of social and environmental responsibility.
In the context of digital saturation and visual standardization caused by the widespread
use of artificial intelligence algorithms and template-based solutions, there is an urgent
need to revitalize the “human factor”. Handmade tools in graphic design are no longer
merely an aesthetic device; they function as a manifesto of sustainability grounded in
the principles of reducing the digital footprint, using environmentally friendly
materials, and supporting local identity. The relevance of this study lies in the need to
theoretically substantiate how tactile design methods contribute to extending the life
cycle of products and fostering a deeper emotional connection with audiences.

The use of manual labor in the creation of design objects has deep historical roots
dating back to the pre-industrial era. However, its contemporary resurgence is linked to the
critique of excessive standardization and impersonality in digital design. According to
research in visual culture, handmade graphics reintroduce ‘“humanity”, uniqueness, and
materiality into design, which are essential within the framework of sustainable thinking.
At the same time, as D. Chapman argues in his concept of emotionally durable design,
objects possessing individuality and emotional value remain relevant to users for longer
periods and are therefore replaced less frequently, directly contributing to waste reduction.

Practical cases confirm the effectiveness of handmade approaches in sustainable
graphic design. For instance, independent design studios increasingly employ screen-
printing techniques to produce posters and packaging using water-based inks and
recycled paper. This approach not only allows for greater control over the production
process but also minimizes environmental harm. Additionally, the creation of visual
identities for local brands often incorporates hand-drawn typography and illustration,
emphasizing connections with local culture and reducing the need for mass production
of standardized solutions.

The concept of sustainable graphic design is based on the general principles of
sustainable development formulated in the Brundtland Commission report (1987) and
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further elaborated in design research. Scholars emphasize the need to reduce resource
consumption, optimize production processes, ensure ethical communication, and
enhance the durability of visual solutions. In this context, manual graphic techniques—
such as linocut, screen printing, collage, calligraphy, and working with natural
materials — reduce dependence on energy-intensive digital processes and mass printing,
while fostering a more responsible attitude toward materials. The concept of
sustainability is traditionally framed through the triad “People, Planet, Profit”. Within
handmade graphic practices, this approach is complemented by the concept of slow
design, explored by C. Strauss and A. Fuad-Luke. In contrast to rapid digital
production, manual methods require a conscious selection of resources.

One of the key aspects of sustainable graphic design is materiality. Despite its apparent
immateriality, digital design requires significant energy resources to maintain servers and
produce hardware. Handmade practices help minimize environmental impact through:

1. The use of natural pigments and inks. Instead of toxic printing chemicals,
designers increasingly turn to soy-based or plant-based inks.

2. Upcycling and recycling. Visual materials are created from paper waste,
handmade paper, textiles, and other materials, often combined in collages or printed
compositions. This approach not only reduces waste but also generates a new aesthetic
grounded in reuse.

3. Reduced print runs. Handmade techniques are typically oriented toward limited
editions, preventing overproduction and the accumulation of unnecessary printed matter.

An important dimension of handmade practices in sustainable design is their
social impact. Manual techniques are often linked to local craft traditions, enabling the
integration of cultural heritage into design and supporting local communities. This
aligns with one of the key principles of sustainable development — social responsibility.
Collaboration between designers and artisans facilitates knowledge transfer,
strengthens local economies, and contributes to more ethical production chains.

Moreover, the use of handmade tools transforms the design process itself. While
digital tools prioritize speed and scalability, manual work requires time, attention, and
intentionality. This shifts the designer’s approach from rapid generation of multiple
options to a deeper development of ideas, potentially resulting in more refined and
durable outcomes. In this sense, handmade practices can be considered a tool of slow
design, an essential component of sustainability. A notable example is the work of the
studio Sagmeister & Walsh, where S. Sagmeister frequently employs hand-cut
typography, compositions from physical objects, or body art to create visual imagery.
Such approaches generate “visual noise” that stands out against the polished uniformity
of digital graphics and captures the viewer’s attention.

Another significant case is the Ukrainian brand Gushka (designer T. Lavrova),
where visual identity and packaging reflect the handmade nature of the product
(weaving). The use of hand-drawn elements and authentic typefaces in branding
emphasizes production sustainability and a connection to tradition.

Handmade practices should not be opposed to digital technologies. Contemporary
sustainable graphic design is inherently hybrid. Designers may create unique textures
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manually (e.g., using watercolor or drypoint techniques) and subsequently digitize
them for further application. This enables a balance between authenticity and
functionality. It is essential, however, that digital processing does not neutralize the
“living” quality of the original material but rather supports its scalability.

Handmade techniques in graphic design can thus be regarded as an effective tool
for sustainable development when applied consciously and contextually. They
contribute to reducing environmental impact, shaping a unique visual language,
supporting local cultural practices, and fostering a more responsible approach to design.
The integration of handmade practices into professional design fosters the emergence of
a new aesthetic — an “aesthetic of responsibility,” where the imperfections of manual
work become a symbol of authenticity and ethical engagement with the world. The future
of graphic design lies in rethinking traditions and integrating them into contemporary
technological contexts to preserve visual and ecological diversity.
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AHoTaliss. Y cTarTi JOCIIIKEHO IHTEPaKTUBHI rpadidHi pillleHHS SK OAWH 13
KITFOYOBHX KOMIIOHEHTIB Cy4aCHOTO MICHKOTO CEPEIOBHINA, Y MEKaxX SKOTO Bi3yaJbHA
KOMYHIKaIis aefaii OuUTbIie OB’ SI3YEThCSA HE JIUIIE 31 CTATHYHUM 3HAKOM, aje i 3i
CIeHapisiMu  B3aemomii, HUGPOBUMH iHTEpdeiicaMu, MEpeKeBUMU MeJlia Ta
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aJanTUBHUMU 1HQOPMALIMHUMHU CHCTeMaMHu. PO3IIISIHYTO 1HTEPAKTUBHI EKpaHw,
HaBIrauiHi KOMIUIEKCH, Meniadacaan, MpOeKIiiHI MOBEpXHI Ta MyOniuHi HUQPOBI
1HCTANAIIT K (GOopMH KOMYHIKaIii MiX MICTOM 1 KopuctyBadem. OcoOnuBy yBary
MPUITIEHO Bi3yallbHIM MOB1 MICBKHX IHTEp(QEHCiB, 10 MOEaHY€e TUorpadiky, KoJip,
nikrorpadiky, aHiMmailiio, TOBEIIHKOBI TaTepHH Ta MPOCTOPOBY  JIOTIKY.
OOrpyHTOBaHO, WIO0 IHTEpAaKTUBHA Trpadika B MICTI BUKOHYE 1H(MOpMaIliiiHy,
HaBIrauiiHy, coliajibHy, KyJbTYpPHY Ta pENpe3eHTaTUBHY (DYHKIII1, a ii €(EeKTUBHICTH
BU3HAYAETHCS HE JIMIIE €CTETUYHOIO BHPA3HICTIO, a U SKICTIO CIIEHApiiB B3aeMOII,
THKJIFO3UBHICTIO, 3pO3yMUIICTIO Ta KOHTEKCTYaIbHOIO TOPEUHICTIO.

KurouoBi cioBa: iHTepakTUBHUM [U3aiiH; MICBKHIM TIPOCTIp; AU3aiiH B3a€EMO/II;
ypbanictuuHa rpadika; 1udpoBi Memia; Memiadacaau; HaBIramiiiHI CHCTEMHU;
BI3yaJlbHa MOBA; IyOIIiuH1 IHTep(deNcH; MiCbKa KOMYHIKAIIisl.

CyyacHe MICTO JAenaji 4acTillieé OMUCYIOTh HE JIMIIE SK CYKYIHICTh BYJIHIIb,
OyliBeib, TPAHCIOPTHUX MEPEX 1 COILIaIbHUX TMPAKTUK, a SK OaratropiBHEBY
iH(bOpMaIliiiHy €KOCHUCTEeMY, Yy SIKId JIIOJIMHA TOCTIHHO B3a€EMOJIE€ 3 BI3yallbHUMH
MOBIIOMJICHHAMH, IM(PpoBUMHU 1HTepdeiicaMu Ta aJrOpUTMIYHO OpPraHi30BaHUMU
cepBicaMu. Y TaKOMY KOHTEKCTI Irpadi4HUil Tu3aliH IepecTaE BUKOHYBAaTH BUHATKOBO
poiib  opopMieHHA abo0 JIEKOPAaTUBHOTO JIOTIOBHEHHS apxiTekTypu. BiH crae
IHCTPYMEHTOM  Opi€HTallll, peryJslii MNOBEAIHKH, KOOpJAMHALIl  MOTOKIB,
MPEACTABICHHS  MICBKOI  IJEHTHYHOCTI Ta  (OpPMYBaHHS  TMOBCSKICHHOTO
KOPHUCTYBAIbKOIO TOCBIAY. [HTepakTUBHI rpadiuHi pillieHHs 3aiMal0Th Y L1 CUCTEMI
0co0JIMBE MICIIE, OCKUIBKH MOEAHYIOTh Bi3yaJbHYy MOBY 3 MEXaHi3MaMH 3BOPOTHOTO
3B’SI3KY, CIICHApisIMU B3a€MOJii Ta TEXHIYHMMH 3acobamu aganTaiii iHdopMmarii 10
KOHKPETHOI cuTyauli, Micus i ayauropii. Came ToMy aHalli3 TaKMX plIIEHb MOTpedye
MDKAUCITUTIIIHAPHOTO MiJIX0/1Y, IKUW BpaxoBYe€ 1 rpadiuHuii 1n3aitH, 1 ypOaHIiCTHKY, 1
JOCIIKEHHS B3a€MO/I1T JTIOIMHU 3 TUPPOBUMHU cucTemMamu [1].

Tpanumiitna cucrema MicbKoi Bi3yalnbHOI KOMyHiKallii OyayBajacs IepeBaKHO Ha
CTaTUYHUX HOCISAX: JOPOXHIX 3HAaKax, TaOJM4YKax, cXemax, IUlakaTtax, adimax,
BUBICKax Ta JPYKOBaHUX KapTax. Takl eJeMeHTH 3alMILAIOThCA HEOOXITHUMH M
ChOTO/IH1, OJIHAK y Cy4YaCHOMY MICT1 BOHH JieJlajll 4acTillie TOMOBHIOIOThHCS U(PpOBUMU
iHTEepdeiicaMy, 3JaTHUMU 3MIHIOBATH 3MICT MOBIJOMJIEHHS 3aJIKHO BIJ Yacy,
KOHTEKCTY, ITOTOJIHUX YMOB, IHTEHCUBHOCTI JIFOJICHKUX MTOTOKIB 200 1HJIMBITYyaTbHOTO
3anuTy KopucryBaua. s TpaHcdopmariis o3Hadae, 1110 KOMYHIKaIlis Tepectae OyTu
OJTHOCTOPOHHBOIO. MiCTO BXKe HE MPOCTO MOBIAOMIISIE, a BCTYMAE y A1ajior: MPOMOHYE
MapIipyT, YTOUHIOE 3aluT, pearye Ha Jil0, 3MiHIO€ mojady iHdopmalli, Hagae
NIEPCOHAJII30BaHy JOBIAKY abo0 3aimydae 10 ywacTi B noaii. BHacmimok mmoro
IHTEpaKTUBHICTh CTa€ HE JOJATKOBOIO (YHKIIEID, a TIPHHIIMIIOM OpraHizamii
Cy4acHOro Mmy0JIIYHOTO cepeioBUIa [2].

OpHMM 13 HaWMOIIMPEHIIINUX TUMIB IHTEPAKTUBHUX I'padidyHUX PIlIEHb € MICHKI
1H(opMaIIiitHI KIOCKH Ta HaBITaIiiH1 eKpaHH, SIKI BCTAHOBIIOIOTHCSA y TPAHCIIOPTHUX
xa0ax, TYpUCTHYHUX 30HAX, YHIBEPCUTETCHKUX KaMIlycax, JIKapHAX, BEIUKUX
rPOMaJICBKMX HPOCTOpax i KyJdbTypHHMX IEHTpaxX. IXHsA (YHKIis He 0OMEKyeThcs
MPOCTUM B1JIOOpaXEHHSAM KapTH 4Yu Mepeniky nociayr. Bonu noBuHH1 3abe3neuyBaTu
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MIBUJKAN JOCTYN JO peJeBaHTHOI 1H(opMmallli, mATPUMYBaTH CIIEHApIi MOIIYKY,
JIOTIOMaraty y mo0yJ1oBi MapuipyTy, BpaxoBYBaTH Pi3Hi piBHI HU(PPOBOT I'paMOTHOCTI
KOPHUCTYBaYiB, a 1HKOJM W MpalfoBaTH B 0araTOMOBHOMY peXHMi. Yce IIe BHCYBA€
MIJBUIIICHI BUMOTH [0 I1HTepdeicy: BaxIMBO, 00 JOrika ImnepexoaiB Oyna
OUYEBHJIHOIO, a TpadiuHa CTPYKTypa €KpaHy CHpHUIA HIBUIKOMY CKaHYBaHHIO,
pPO3MI3HABAHHIO  MPIOPUTETIB 1 MiHIMI3alli KOTHITUBHOTO  HaBaHTaXCHHSI.
Hocnimxenns y cdepi interaction design miKpecato0Th, 110 IHTYITUBHICTh B3a€MO/I11
(bopMyeThCS 3aBIISIKHU TMOEAHAHHIO IMOCTIIOBHOI HaBIraIlii, 4iTkoi iepapxii indopmarrii
Ta nepeadayyBaHoOro 3B0poTHOro 3B’s3ky (Puc. 1) [3].

Puc. 1. InTepakTuBHUI MICHKUI HaBIraliitHUI KIOCK 13 CECHCOPHUM €KPaHOM JIJIsl TIOIIYKY
MapuIpyTiB i OTpUMaHHS iHPOpMaILii y myOIiyHOMY TPOCTOPI.

Cuenapii B3aeMo/ili B MICBKOMY IMPOCTOP1 1CTOTHO BIPI3HSIOTHCS BiJ CIICHAPIiB
BUKOPHUCTaHHS UM(PPOBUX MPOAYKTIB y NpHUBATHOMY cepenoBuili. JlonuHa, ska
KOPUCTYEThCS Iy OmuHUM iHTEepdeiicom, 9acTo nepedyBae B pyci, MOCIHIIIAE, ITAPAJICTHHO
BUKOHYE 1HIIII Ji1, BIIBOJIKAETHCS HA IIIyM, TPAHCHIOPT a00 MOTIK Jrojei. Binrak nu3aiin
MOBHUHEH OYTH PO3pax0OBaHU Ha KOPOTKY TPUBAIICTh KOHTAKTY, YACTKOBY YBary, 3MiHHI
YMOBHU OCBITJICHHSI T4 MOKJTUBICTD IIBUAKOTO IPUMHATTS pilieHb. Came TOMY B MICBKUX
iHTepdeiicax 0coOIMBOrO 3HAYEHHS HaO0yBalOTh BEJMKI KOHTPACTHI €JIEMEHTH,
oOMeXeHa KUIbKICTh KpPOKIB, 3pO3yMUTl IMO3HAYEHHS [1d, JOCTYIHICTh KITFOYOBUX
(bYHKIIIH 13 IepIIOro eKkpaHa Ta ICHICTb MOBHUX GopMytoBadb. KpiM Toro, cuieHapiii Mae
BpPaxOBYBaTH CHUTYyallli MOMWJIKA: KOPUCTYBad TMOBHMHEH JIETKO IOBEPHYTHUCS Hazall,
CKacyBaTH Jit0 ab00 YTOYHHTH 3amuT O€3 BIMUYTTS JIe30pieHTallli. Y IIbOMYy CEHCI
IHTEPAKTUBHUM MICBKUU JU3aiiH 3HAYHOIO MIPOIO CIHPAEThCSA HA MPHUHLUIHN USEr-
centered design 1 usability, ane BoJHOYAaC BUXOAWTH 3a iX MeXi, OCKUIbKH BKIIHOUAE
IIPOCTOPOBUH, COLIIAJIBHUM 1 KyJIETYPHHUIA BUMIpP B3aeMoli [4].

BizyanpHa MOBa IHTEpaKTUBHUX PIlIEHb Y MICT1 (DOPMYETHCS K CUHTE3 TpadhiaHOrO
nu3aliHy, 1H(pOpMaIiHOI apXiTeKTypu Ta TOBEIIHKOBOI JIOTIKK 1HTepdeiicy. Tyt
BOXJIMBUMU € HE JIMIIE KOJIIP, KOMIIO3UIIA YM THIOrpadika sk Taki, a crociO, y sKuii
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BOHHM OPraHi3oBYIOTh PyX MOIJISAY, MO3HAYAIOTh MPIOPUTETH, KOMYIOTh (DYHKIIIi Ta
JIOTIOMAararoTh KOPUCTYBAue€Bl «IPOYUTATH» CHUCTEMYy O€3 3aillBUX TOSCHEHb. Y
MDKHAPOJHOMY Ta 0araToKyJIbTypHOMY MICBKOMY CEpPEIOBHII BEIHKE 3HAUCHHS Mae
nikrorpadika. Came miKTOrpamu, CTpLIKHA, YMOBHI MO3HAYEHHS, KOJIBOPOBI 1HIUKATOPU
Ta TpocTi (GOPMU YacTO CTAIOTh YHIBEPCAIbHUM 3acO00M HaBiraiii, SKHi Mpaiioe
HIBUJIIIE 32 TeKCT. BopmHoYac HajaMipHa CTaHAapTU3allisd MOXKE 3MEHIITYBAaTH JIOKAIbHY
BUPA3HICTh, TOMY JM3alHEPY BAKIMBO 3HANTH OagaHC MK TJI00AIBHOIO 3PO3yMUIICTIO
Ta YHIKaJIHHOIO BI3yaJIbHOIO 1IEHTUYHICTIO KOHKPETHOTO MicTa abo cepeaoBuia [5].

Oxpemoi yBaru 3aCITyrOBYIOTh Mema(bacann K1 MEPETBOPIOIOTE apx1TeKTypHy
MOBEPXHIO HAa JWHAMIYHWM KOMYHIKaIliiHWA ekpad. Ha BiamiHy Bim 3BHYaiHOT
uudpoBoi pexkiiamu, Meaiadaca B3a€EMOJIIE HE JIUIIE 3 TIsAa4eM, a il 3 apXiTEeKTypolo,
PUTMOM BYJIMII1, MAaCIITA0OM ILIOIII, CBITJIOBOIO CUTYaLI€I0 Ta 3araJIbHUM Bi3yaJIbHUM
TI0M MicTa. BiH Moxe ciyryBatu iH()OpMaIiiHUM HOCIEM, PEKIAMHOIO TUIOLTMHOIO,
€JIEMEHTOM KYJBTYPHOI MporpamMu abo cepeoBUIIEeM AJIs MyOJIiYHOTO MUCTENTBA. Y
Kpanux 3pa3kax meniadacaan He HaB S3YIOTh BUIIAJIKOBUI KOHTEHT, a IHTETPYIOThCS
B KOHTEKCT, MIATPUMYIOTH PUTM TIPOCTOPY, BPaXOBYIOTh €KOJIOT1IO CHPUMHSTTS Ta
MPALIOIOTH SIK YaCTHHA MICHKOI clieHd. CaMe TOMY iX TPOEKTYBaHHS BUMAarae He JIUIIe
TEXHIYHOI KOMIIETEHTHOCTI, a il pO3yMIHHS apXITEeKTYypHOT KOMITO3HII11, CIIEHAPIiB pyXy
Ta poJti CBITIO0BOI Irpadiku y popMyBaHH1 HiYHOTO 00pa3y micta (Puc. 2) [6].

Puc. 2. Ilpuknax megiadacany Oyaisini 3 BukopuctanHsiM LED-TexHo0riH, 1110 IepeTBOPIOE
apXITEeKTYypHY TOBEPXHIO Ha TMHAMIYHUNA KOMYHIKAIlIHHUN €KpaH.

[HTepakTHBHI 1HCTANALIT Y MyOJIIYHOMY MPOCTOPI PENPE3ECHTYIOThH I1I€ OJUH TUI
MIChKUX IpadiuHUX pIllIeHb, Y SIKUX 1H(POpMaIliiiHa, eCTETUYHA Ta colliajibHa QyHKIIIT
TICHO neperutiTatoTbea. Ha BiAMIHY BiJ HaBIrauliHUX CUCTEM, TYT HEPLIOYEPIOBUM
MOXKe OyTH HE MOILIyK MapuipyTy abo OTpUMaHHS TOBIIKU, a CTBOPEHHS JOCBiIY
CIIBYYacCTi, 3JMBYBaHHS, €MOI[IMHOTO BKJIIOUEHHS YW KOJEKTHBHOI B3aemonii. Taki
IHCTAJIALIT pearyioTh Ha pyX, r0JIOC, TEMIIepaTypy, JOTHK, Tpadik ado IaHi 3 MEpexi,
a omke (opMyrOTh 00pa3 MiCTa K CepelOBHINA, IO «BIAMOBIIAE» JIOAUHI. BoHU
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3/1aTHI aKTHBI3YBAaTU TPOMAJCHKUN MPOCTIp, pPOOUTH HOro OUIBII MPUBAOIMBUM,
CTUMYJIIOBaTH 3yNMUHKY Ta HedopMalbHE CHUIKyBaHHSA. Pa3oMm 13 TUM Haa3BUYaNHO
BXJIMBO, 1100 MOII0HI MTPOEKTHU HE MEPETBOPIOBAIUCSA HA TEXHOJOTIUHUN aTPAKIIOH
6e3 3MicTy. IXHA Bi3yanpHa MoBa Mae OyTH KOHIENTYyaJlbHO BMOTHBOBAHOIO, a
CIIeHapii B3a€MOII - 3pO3yMLUIUM 1 MPUPOTHUM JJIsl KOpucTyBaya [7].

VYpbanicTuuHM BUMIpP IHTEPAKTUBHOI rpadiku MOB’ I3aHUHN TAKOX 13 MUTAHHSIMU
JOCTYITHOCTI Ta 1HKJIIO3UBHOCTI. SIKIIO LHM(POBI CEPBICH MO3UIIOHYIOTHCS SIK
IHCTpYMEHTH JIeMOKpartu3allii iHpopmarlii, TO BOHM MOBUHHI OyTHU MPUAATHUMHU AJIS
JIOJIE PpI3HOTO BIKY, (I3UYHUX MOXKIUBOCTEH, MOBHOI MIATOTOBKH Ta pIBHSA
TEXHOJIOTIYHOI KoMmmeTeHTHOocTi. lle o3Hawae, mo myomiyHi iHTepdelcn MarTh
BpPaxOBYBaTH BUCOTY PO3MIIIICHHS €KpaHa, po3Mip MpUQTy, KOHTPACTHICTh, TAKTHIIbHI
€JIEMEHTH, O3BYYEHHS, MPOCTOTY (POPMYJIOBAHb, a TAKOX AJbTEPHATUBHI CIIOCOOU
B3a€MOJIIi. Y CIiIIHE 1HTEPaKTUBHE PIIICHHS - 1€ HE JIUIIE Bi3yaJbHO MPUBAOIMBHIA
00’€KT, a cepBic, sSKUU 3MEHIIye Oap’epu Ta POOUTH MICBKHH MPOCTIP OLIBIIT
3pO3YMUINM 1 IpY>KHIM. 3B1ICH BUITUBAE, 10 AU3aWH MICHKUX iIHTep(DEiiciB HEMUHYYE
Ha0yBa€ ETUYHOTO BUMIPY, aJ)Ke BU3HAUA€E, XTO CaMe OTPUMYE JOCTYII J0 1H(popMariii,
a XTO BUSBJISIETHCS] BUKITIOUEHUM 13 KOMYHIKaItii [8].

Oco06imBe MicIle Y Cy4acHUX CIIEHApisAX MIChKO1 B3aEMOJII 3aiMarOTh MOOLIBHI
3aCTOCYHKHU Ta JIONOBHEHA PEabHICTh, K1 PO3MIMPIOIOTh MEXKI TPAIULIHNHUX €KPaHiB
1 IEepeTBOPIOIOTH caMe MICTO Ha iHTepdeiic. 3a 1onMoMOrow cMapToHa KOpUCTyBay
MOXE€ OTPUMYBATH HaKJIaJEeHI Ha QI3UYHUN TPOCTIp MiAKa3Ku, OayuTH IIapu
ICTOPHYHOI, TYpPUCTHYHOI UM TpaHCHOpPTHOI iHopMallli, OpieHTyBaTHCS 3a
JIOTTIOMOTOI0  BIPTyaJbHUX MapKepiB a00 B3aeEMOJIATH 3 MICBKMMH CepBicaMu
0e3mocepeHbo B mpocTopi. Lle 3Millye akleHT 13 OKpPEMOro MPUCTPOI0 HA MEPEXKY
MOB’SI3aHUX JOCBIAIB, Je¢ TpadiuHe pimeHHs oXOoIuoe ¢Gi3udHy 1HOPACTPYKTYpY,
HaBiraIil0 B J0JaTKy, 3HAKH Yy MPOCTOpPl Ta TMOBEAIHKY KOPHUCTyBauya SIK €IUHY
cucremy. MicTo, OTke, MOCTa€ HE TUIBKU SIK TJIO JUTs iHTepdeiicy, a ik Horo akTUBHUN
€JIEMEHT, Hocipfr AHUX 1 OJIE cueHapIgo Emaﬁﬂ Puc. 3) [9].

: O M
Puc. 3. BukopucranHs JOMOBHEHOI peaabHOCTI Y MOO1TbHOMY 3aCTOCYHKY ISl HaBirarfii ta
B3aeMO/Iii 3 iH(pOpMALIHHUMH [IApaMHU MICBKOTO IPOCTOPY.
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[nTepakTuBHI TpadiuHi pIllIEHHS MarOTh TAaKOXK BAXIMBUN BIUTMB Ha (POPMYBaHHS
CHUMBOJIIMHOrO 00pa3zy Micta. BOHM MOXYTh MIIKPECITIOBATH JIOKAIBHY 1IEHTHUYHICTD,
penpe3eHTyBaTH KyJIbTYpHI HApaTHBH, BI3yalli3yBaTH MIChKI1 IaH1 Ta MOCHIIOBATH €MOLIHUI
3B’S30K MDK MEIIKaHieM 1 cepenoBuieM. JloOpe crhpoekroBaHa cUCTEMa HaBiraifi,
BMi3HABaH1 1H(OpMAIIiiHI HOCI, y3ro/KeHa KOJIbOpoBa MajiTpa IM(POBUX CEPBICIB 1
MemiadacaiiB, a TakoXK TMOCIIIOBHA TpadiuHa MOBa MICHKUX TIOJII CTBOPIOIOTH BIAYYTTS
LUTICHOCTI MPOCTOpy. Y IbOMY acCMEKTl IHTEPaKTWBHUM JTM3aifH Mpalfoe HE JIMIIE Ha
GbyHKIIOHATTEHY €(heKTUBHICT, & i HA PEMyTaIlil0 MICTa, IOr0 KOHKYPEHTOCIIPOMOKHICTH,
TYPUCTUUHY TMpUBAOIMBICT Ta SKICTh MyOMIYHOro KUTTS. BoaHowac HaaMmipHa
KOMepLiajizallisl IHTepaKTUBHUX IMOBEPXOHb MOKE PYHHYBAaTH 1[I0 I[UTICHICTb, SKIIIO MICHKUIA
TMIPOCTIP 3aMOBHIOETHCS XaOTUYHUM 1 BI3yalbHO arpeCBHUM KOHTeHTOM [ 10].

[3 pO3BUTKOM CEHCOPHUX CHCTEM, IITYYHOTO IHTENEKTYy Ta aHANITUKH JaHUX
IHTEPaKTUBHI MIChKI iHTepdeicH CTaloTh JAe/ali OUIbII afanTUBHUMU. BOHU MOXYTh
3MIHIOBATH 1H(POPMaLIifHY TPOIO3HULIII0 3aJI€KHO BiJl IHTEHCUBHOCTI PyXY, 4acy A00H,
3alIOBHEHOCTI  TPAHCIOPTY, TMOTOJHUX yMOB a00 TIOBEAIHKOBUX TATEpPHIB
KOpPHCTYBauiB. 3 OJHOr0 OOKYy, II€ BIAKPHMBAE 3HAYHI MOXKJIMBOCTI JJIsS I1JIBHUIICHHS
e(eKTUBHOCTI HaBiramii Ta CEpBICHOIO AM3aiiHy. 3 1HIIOTO - MOPOJUKY€E MHUTAHHS
MPUBATHOCTI, €TUKHU 300py JaHUX 1 MPO30pOoCTi anroput™miB. OTxe, IHTEpaAKTUBHA
rpadika B MICTI HE MOXE PO3TJISIaTUCS JIMIIE K HeUTpaidbHa (opma BI3yaIbHOTO
nocepenHuITBa. BoHa moB’s3aHa 3 BIago0 Haja iHGOPMAIIIE0, BUANMICTIO TIEBHUX
CIIEHapiiB 1 HOPMYBaHHSAM MOBEAIHKH y MPOCTOPl, a TOMY MHOTpeOye KPUTUUHOIO
OoCcMHUCJIeHHS 3 OOKy nu3aifHepiB, ypOaHICTIB 1 JOCHiAHUKIB Mefia [11].

[TimcymoByrO4HM, MOXKHA CTBEPKYBAaTH, 110 IHTEPAKTUBHI rpadiuHi PIlICHHS B
MICTI € HE MPOCTO HAOOPOM TEXHIYHMX HOBAIlM, a BaXXJIMBOIO CKJIAJ0BOIO Cy4acHOi
Bi3yallbHOI KyIbTYpH Ta MiChKOi iH(PACTPYKTypHU. IXHS SAKICTh BH3HAYAETHCH THM,
HACKUIbKM TIEPEKOHJIMBO BOHU TOEJHYIOTH 1H(OpMAIIAHY SCHICTh, €CTETHYHY
BHPAa3HICTh, MPOCTOPOBY JIOPEYHICTh, IHKIIO3MBHICTH Ta JIOTIKy B3aemonii. Came
CIleHapii B3aeMOJIli Ta Bi3yaJlbHa MOBa pPOOJIATH Taki CUCTEMH ab00 KOPHUCHUMH M
3pO3yMUIMMH, ab0 mepeBaHTaxxeHuMU W (opmanbHuMU. [lomanpmmii po3BUTOK
MICBKOTO JH3aiiHy, 0e3 CyMHIBY, Oy/Je TMOB’Si3aHUM 13 MOTJIMOJIEHHAM J1aJoTy MiX
apXITEKTYporo, HU(GPOBUMHU Meia Ta KOPUCTYBALBKUM J0CBIIOM. Y 1IbOMY IpoILeci
1HTEepaKTUBHA rpadika BUCTYMAE OJHUM 13 TOJOBHHX IHCTPYMEHTIB KOHCTPYIOBAHHS
KOM(OPTHOT0, YUNTAOEIBHOTO i KYJIBTYPHO HACHYEHOTO MIChKOTo cepeaoBuina [12].
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TAHIIIOBAJIbHUM ®JIEHIMOB SIK IHHOBAIIIMHA
©®OPMA MUCTEITBA TA IHCTPYMEHT
COHIOKYJBTYPHOI KOMYHIKALIII

Mapau Tersina

CHEIIaTICT BUIO1 KaTeropii

LIMKJIOBA KOMICISI METOJJUKH MY3U4HOI OCBITH
Ta BOKAJIbHO-XOPOBOI MIATOTOBKU

KpaBuyk /lana

3100yBay BUILIOT OCBITH OaKanaBPCbKOTO PiBHS
KomyHalpbHUH 3aKj1a]] BUIOT OCBITH
«JIyupkuii menaroriyHui IHCTUTYT»
Bonuncbkoi o6macHoi paan, Ykpaina

VY crarti 37ilCHEHO PO3TOPHYTHH aHali3 TaHIIOBATHHOTO (IemmMoly sK

IHHOBAIIHHOT (QOPMU Cy4acHOrO MHUCTENTBa, IO (OPMYETHCA Ha TEPETHHI
xopeorpadii, neppopMaTUBHUX MNPAKTUK Ta LU(PPOBOI KynbTypu. Po3kputo itoro
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CYTHICTh SIK SIBUIA KYyJbTYpH Yy4YacTi, BU3HAYEHO OCHOBHI (YHKIII Ta XyHOXHI
oco0auBocTi. OOTPYHTOBAHO POJIb COIIAILHUX MEPEX y TpaHchopmaiii daenmooy
SK COIIOKYJbTYpHOTO (peHOMEHY. JloBeeHO, 110 TaHIFOBAIBHUM (DIIeIIMOO BUCTYIIA€
e(heKTUBHUM 3acO00M KOMYHIKallli, MOMmyJspu3alii MHCTElTBa Ta aKTUBI3aIil
MOJIOZI>KHOTO CepeIOBHUIIIA.
KurouoBi ciioBa: taHimoBanbHui GuieniMo0, CydyacHe MHUCTEITBO, epPopMaHc,
xopeorpadisa, LuPpoBa KyJbTypa, CollialibHa KOMYHIKallid, KyJbTypa y4acTI.
TanmoBanbamit  prrermMo0 y Cy4acHOMY KYyJBTYPHOMY IIPOCTOpPi TOCTA€E SIK
IHHOBallliHa (QopMa MHCTEUbKOT MAISUVIBHOCTI, M0 (OPMY€ETbCS Ha MEPETHUHI
xopeorpadii, mephopMaTHBHUX IPAKTHK Ta MU(POBOI KyIbTypH. MoTo aKkTyansHicCTh
3YMOBJICHa TJIMOOKMMH TpaHcpopMamiiHUMKU TIporiecaMu, SIK1 BigOyBarOThCS Y
CYCIIUJIBCTBI M1l BIUTMBOM rjo0aii3auii Ta po3BUTKY 1HPOPMaLIiHO-KOMYHIKaIHHUX
TEXHOJIOTIH. Y IMX yMOBax TpaauIliiHi (GOpMH MHUCTENTBA 3a3HAIOTh 3MiH, a HOBI
MPaKTUKK HAOYBaIOTh MOMYJISIPHOCTI 3aBJIIKH CBOIl IOCTYIHOCTI, IHTEPaKTUBHOCTI Ta
3IaTHOCTI 3aTy4aTd MHUPOKY ayauTopiro. Came ToMy TaHIIOBIbHHM (rieriMo0 BapTo
pO3MIISIIATA HE JIMIE SIK PO3BaXKalbHE SBUIIE, a K TMMOBHOLIHHUA MHUCTEUbKUN
¢dbeHoMeH, 110 BIUIMBAE Ha (JOPMYBaHHS CyYaCHOT'O COLIIOKYIBTYPHOT'O CEPETOBHIIA.
CyyacHi HayKOBI MIJXO/U JT03BOJIIOTH TPAKTYBATH (JICTIIMOO SIK CKIIAJIOBY
KYJbTYpH y4acTi, JI€ KJIIOYOBY pOJIb BIIIrpa€e akTUBHA B3a€MOJIIsl MK YYACHUKAMH.
Bignosigno mo xonuenmii H. Jenkins, Kynprypa ydacti nepeadadae 3anydeHHS
IHAMBIJIB IO MPOILECY CTBOPEHHS KOHTEHTY, L0 TpaHC(hOpMye iX y CHIBTBOPIIB
KynbTypHOro mnpoaykry (Jenkins, 2021). ¥V 1poMy KOHTEKCTI TaHLIOBAJIbHUN
¢bnemmob BucTynae ik gopMa KOJIEKTUBHOI TBOPUOCTI, /1€ KOKEH yUYaCHUK HE JIMIIE
BUKOHYE TME€BHI PyXH, a i JOTYYAETHCS 10 CTBOPEHHSI CIIUTLHOTO XYI0KHBOTO 00pasy.
Hocmimkenns T. Highfield miaTBepkyroTh, mo colialibHI Melia € KIHYOBUM
IHCTPYMEHTOM OpraHi3alii Ta MOIMMPEHHS MO11I0HUX MPAKTUK, 3a0€3MeUyI0UH BUAKY
KoMyHikarrito Ta koopaunarito mii (Highfield, 2021). ¥V coto uepry, N. Couldry ta A.
Hepp Harosourytots, 110 cyd4acHa peajbHICTh € MEA1aTU30BAHOI0, a OTXKE, KYJbTYpHI
SBUIIA, 30KpeMa QuietiMoOH, POPMYIOTHCS 1] BILTMBOM HU(POBUX CEPEIOBUILI.
MeToro gaHOrO JOCHIKEHHS € aHajll3 TaHIIOBAJIBHOTO (QUIemMo0y K
1HHOBAIIHOI ()OPMH Cy4aCHOTO MHCTELTBA, BU3HAYEHHS HOro (QyHKUIA Ta pojl y
COIIOKYJIBTYPHOMY IPOCTOPi. JI0 OCHOBHUX 3aBAaHb HAJICKUTh PO3KPHUTTS CyTHOCTI
baemmoOy sk mepdopMaTUBHOT MPAKTHUKH, XapaKTEPUCTHKA HOTro (yHKIIIOHATBHUX
0COOJIMBOCTEH Ta AOCTIIKEHHS BIUIMBY IIU(GPOBUX TEXHOJIOTINH HA HOTO PO3BUTOK.
TanmroBanbamit QuieMo06 sBisie 00010 (OPMY KOJEKTUBHOI XyA0XKHBOT ii, 110
peanizyeTbcsi 'y NyOJIYHOMY NIpPOCTOpl Ta mepeadadyae CUHXPOHHE BUKOHAHHS
xopeorpaidHOi KOMIMO3HIIi IPYyNo0 y4acHHKiB. MOro XapakTepHHMH pPHCAMHU €
MacOBICTb, KOPOTKOTPUBAIICTh, CHOHTAHHICTh Ta €MOI[iiHA HACUYEHICTh. BaxXiInBOIO
OCOOJIMBICTIO € BIJICYTHICTh YITKOI MEXI MK BUKOHABI[IMH Ta TJsAadaMu, IO
CTBOPIOE €(PEeKT CHIBYyYacCTl Ta 3aydeHHs. Y 1bOMY acmnekTi ¢enmod HabyBae puc
nep@opMaTUBHOTO MHUCTEITBA, /1€ TOJIOBHUM € HE JIMIIE PEe3yJbTaT, a caM MPOIIEC
B3a€EMO/Ii1 MK y9aCHUKaMH.
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BaxxnuBuM YWMHHUKOM PpO3BUTKY TaHIIOBaJbHUX (remmobiB € 1udposi
TEXHOJIOT1], sIKI 3a0e3Me4Yyl0Th HOBI MOKJIMBOCTI JUIsl Oprasizaiii Ta MOIUMPEHHS
MUCTENbKUX MpakTuK. CorianbHi MEpeXi BUKOHYIOTH (YHKIIO IUIatGopMmu, e
dbopmyethes imes QuiemmMoOy, BiIOYBAEThCS KOOPAMHAIlIS YYACHUKIB 1 MOIIUPECHHS
pesynbratiB. lle mo3Bomsie ¢remmoOam HalyBaTu TJIOOATBHOTO XapakTepy Ta
OXOIUTIOBATU IIUPOKY ayAUTOPi0. Y 1IbOMY KOHTEKCT1 (hiiernmo0 MOKHA pO3TisaaTH
K €JIEMEHT MEAIaTU30BaHOI KYyJIbTYpH, L0 NOEJHYE pealbHUN 1 BIPTyaJIbHUI
IPOCTOPH.

OyHKIIOHATBHUI aHaji3 TaHIIOBAILHOTIO (IeNIMOOY /103BOJISIE BUOKPEMHTH
KiTbKa OCHOBHUX (yHKIIH. EcTeTnyna QyHKIliS MoOsArae y CTBOPEHHI XyAOXKHBOTO
oOpazy Ta eMOIIHHOrO BIUIMBY Ha Tismada. KoMmyHikaTuBHa (yHKIIiS 3a0e3nedye
BCTAHOBJICHHSI COLIAJIbHUX 3B’SI3KIB 1 PO3BUTOK B3a€EMOJII MK yYaCHUKaMHU.
CorianpHa (QyHKIIS TPOSIBISIETHCS Y MOMJIMBOCTI BUPKEHHS CYCHUIBHO 3HAYYIITUX
imeil. OcBITHA (YHKIS COpHsie TOMyJspu3alli MUCTELUTBA Ta PO3BUTKY TBOPYHUX
3110HOCTEN MOJIOII.

Okpemy yBary cCiiji OpUIUIMTH CHUMBOJIIYHOMY 3HA4eHHIO (Ienmooy, sSKuif
MO’K€ BUCTYIATU 3aCO00M perpe3eHTallii KyJIbTypHOI 1I€HTUYHOCTI Ta POPMYBaHHS
KOJIEKTUBHOI CBITOMOCTI. Y Cy4acHHUX yMOBax (hJenmMoOu 4acTO BUKOPUCTOBYIOTHCS
K 1HCTPYMEHT COLIaJIbHOT MOOUII3aIi, IO MIATBEP/KYETHCA JOCIIKEHHSIMU
MEpeKEeBUX CIUTHHOT. Lle CBITUUTH PO Te, 110 TAaHIIOBAIbHHM (IEIIMO0 Ma€e 3SHAUHHMA
MOTEHII1aJT BIUIMBY Ha CYCH1JIbHI ITPOIIECH.

TanmroBanbHi ¢uienMoOr MarOTh HE JIUIIE XYA0XKHIO I[IHHICTh, ajle i COIlalIbHy
3HAUYIIICTh, a/)K€ BOHU CTBOPIOIOTH HOB1 MPOCTOPU B3a€EMOJIT MK YHaCHUKAMH Ta
rigadyaMu, GOpMyIOTh BIIUYTTS KOJIEKTUBHOI PUHAIIEAKHOCTI Ta CHJIBHOTO JIOCBIY.
YyacHuku ¢emmMoO6iB  BiAUyBalOTh ceO€ YaCTUHOK €IUHOTO OpPraHi30BaHOTO
MPoIIECy, /1€ BAKJIMBUM € HE JIMIIE PE3yJbTaT, a U caM akT CHuIbHOI TBOpUOCTI. [lei
(eHOMEH aKTHBHO BHUKOPHUCTOBYETHCS Y Cy4YacHId KyNbTypi IJIsl MOIMYJSpU3aLii
MHUCTELTBA Cepel] MOJIO/1, 3ay4eHHSI HOBUX ayJIUTOPIA Ta PO3BUTKY KPEaTUBHOTO
noteHiiany ydacHukiB (Jenkins, 2021; Highfield, 2021).

Kpim Toro, mmudposi mnatdhopMu 3HAYHO MOCHIIIOIOTH BIUIHB (IIEIIMOOIB,
3a0e3Meuylour MIBUJIKE MOIIUPEHHS 1€, MOXJIMBICTh KOOPAMHAIll yYaCHHUKIB Ha
BETUKIN TepUTOpIi Ta CTBOPEHHS TIOOATBHUX KYJIBTYPHUX MEpEX. 3aBASKU IIbOMY
dbnemmobu cTaroTh €pEeKTUBHUM IHCTPYMEHTOM HE JIMINE JiS po3Bar, a v s
dbopMyBaHHS COLIOKYJIbTYPHHX IHILIATUB, MPHUBEPHEHHS YBark O CYCHUIBHO
BOXJIMBUX TEM Ta CTBOPEHHS HOBUX (POPM B3a€MOI11 B ME1aTU30BAHOMY CEPEIOBHIIII.

Takum 4YMHOM, peE3yJabTaTH OCHIIKEHHS JO3BOJISIIOTH CTBEPKYBaTH, IO
TaHIIOBaJIbHUN (IemMo0 € 1HHOBAIIHHOI (OPMOIO CydacHOTO MHCTEITBA, sIKa
noenHye y cobi pucu xopeorpadii, mephopmancy Ta mudpoBoi KyibTypu. Moro
3HAYCHHS TOJISITae HE JIMIIE Y CTBOPEHHI XYAOXKHBOrO e(deKTy, a il y ¢popMyBaHHI
HOBUX MOJENel COILIaJIbHOI B3a€MOJII, MOMYJApHU3allii MHUCTEUTBA Ta PO3BUTKY
KyJBTYPHOTO TIPOCTOPY.
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3100yBayKa BUIIOI OCBITH 0akagaBpChKOTO PiBHS
XapKiBChbKHI HAI[IOHAILHUN YHIBEPCUTET

MICBKOT'O TOCIIOJapCTBa

imeni O. M. beketoBa, Ykpaina

AHoTauisi. Y poOOTi JOCTIIKY€ETHCS €BOJIONIS MOHATIHHOTO anapary Au3aiiHy B
KOHTEKCT1 MOro CTaHOBJIEHHSI Ta PO3BUTKY SIK CaMOCTIHHOT HAyKOBOI1 AMCIUILTIHM.
[IpoananizoBaHo TpaHcopMallil0 YSBIEHb NPO JAW3ailH BiJl BY3bKONPOQECITHOro
PO3yMIHHS, 30CEPEIKEHOr0 Ha (POPMOYTBOpPEHHI Ta €CTETHIll, JO Cy4acHOro
MDKAMCIHUILITIHAPHOTO MIJIXOy, 0 OXOIUIIOE COLIalIbHI, TEXHOJOTIYHI Ta KYJbTYpHI
aCMEeKTH MPOEKTHOI AisuTbHOCTI. OCOOMUBY yBary MpUAUICHO 3MiHI POJIi IU3aiiHy B
yMOBax IU(poBizallii Ta yCKIaIHEHHS COIIIOTEXHIYHUX CUCTEM.

OOrpyHTOBaHO, IO CYYacHHM [AW3ailH BHUCTYIA€ HE JHMIIE 1HCTPYMEHTOM
CTBOPEHHSI TPOAYKTIB 1 CEpBICiB, a W CHOCOOOM KPUTHYHOIO OCMHCIICHHS Ta
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TpaHcgopmarlii CoIiaTbHOTO CepeoBHUIA. 3pOO0JEeHO BHCHOBOK, IO E€BOJIOIIS
MOHATIMHOTO anapary Au3aiHy BioOpa)kae riauodIil 3MIHA Yy HOT0 AUCHUILUTIHAPHOMY
CTaTycl Ta BIJKPUBAE MEPCIEKTUBHU MOAAIBIIOTO PO3BUTKY TU3AWHY SK aBTOHOMHOL
rajiy3i HayKoBOr'O 3HaHHSI.

KirouoBi cioBa: nu3aiiH; TOHATIHHWIA amapar, AW3alH-AOCITIIKCHHS;
MDKIUCIUTITIHAPHICTD; IPOEKTHE MUCIICHHS;, Cy4acHa Teopis JU3aiHy.

VY cydyacHUX HayKOBUX JIOCTIJKEHHSX JU3ailH JAeAal 4acTille po3risIaeThcs He
aumie Ak TmpodeciiiHa MisUTbHICTh a00 TPUKIAJHA TPAKTUKA, a SK CaMOCTiHHA
JTUCLUILUTIHA, IO hopMye crienudiuHUi TUTT 3HaHHS. PO3BUTOK IUPPOBUX TEXHOJIOTIH,
YCKIIQAHEHHS COIMIbHUX TpoIeciB Ta TpaHchopmariis GopM B3aeMOAIl JIFOAWHH 3
TEXHIYHUM CEPEIOBUIIEM 3YMOBWJIM MEPErysj TPAAUIIHNHUX YSBICHb MPO JHU3aMH.
S0 panimie BiH acoIlilOBaBCS MEPEBAXXHO 3 Bi3yaldbHUM O(OpMIIEHHSIM abo
MIPOEKTYBAHHSIM MaTepiadbHUX 00’ €KTIB, TO ChOTOIHI Y HAYKOBOMY JHUCKYpCI TU3aiH
TPAKTYETHCS 5K CIOCIO aHANI3y Ta KOHCTPYIOBAHHS COLIIOTEXHIYHUX CUCTEM .

AKTyanbHI  JTOCHIJDKEHHS  MiJKPECTIOITh MUKIUCIUIUTIHAPHUNA — XapakTep
TU3aiiHy, SIKUA TO€IHYE €JIEMEHTH TYMaHITapHUX HaykK, 1HXeHepli, coIfioyiorii Ta
iHbOpMAIIHHUX TEXHOJOTiH. Y IbOMY KOHTEKCTI JAu3aiiH mocTae sK (opma
KPUTUYHOTO Ta MPOEKTHOT'O MUCIJICHHS, CIIPSMOBaHa Ha POOOTY 3 HEBU3HAUEHICTIO,
MHOXUHHICTIO 1HTEpECIB 1 CKJIQJIHUMHU CYCHUIBHUMH BHUKJIUKaMu. Takuh mMmiaxij
TI03BOJISIE PO3TISAATH JU3aiH HE JIUIIE K IHCTPYMEHT CTBOPEHHS PIIICHb, a 1 IK METO/
OCMUCJIEHHSI peaJIbHOCTI, 1110 HaOJMXae HOro 10 akaJeMiYHUX AUCIUILIIH 13 BIACHUM
JTOCITITHUIILKUM T10J1eM [1].

BaxxnuBUM acmekToM CydacHOTO PO3YMIHHS AM3alHy € WOro opieHTallis Ha
JIOJIUHY Ta COLaJIbHUM KOHTEKCT. Y MpalsiX OCTaHHIX POKIB HAroJOIIy€eThCS, IO
JIW3aiiH jaedam vacrime Oepe Ha cebe (yHKII0 MemiaTopa MDK TEXHOJIOTTYHUMHU
MOXXJIMBOCTSIMH Ta JIFOACBKAMH IIHHOCTSAMH. lLle 3yMOBIIOE TIOSIBY HOBHX
JOCIITHALIBKUX HAMpsSMIB, y MeXax SKAX AW3ailH aHaTI3YEThCA SK IHCTPYMEHT
CYCHUIBHUX 3MiH, III0 Ma€ €TUYHUN 1 KyJAbTypHUN BUMip [2]. Takum uynHOM, qu3aiiH
MOCTYTOBO YTBEP/KYEThCSA SK JTUCIUIUIIHA, 3/aTHA MPOAYKYBAaTH TEOPETHUYHI
y3arajJlbHEHHS Ta KPUTHYHI TT1XO/IH.

[lonsTiliHMI amapaT AuW3aiiHy 3a3HaB CYTTEBUX 3MIH YIOPOJOBX OCTaHHIX
JNeCATHIITh. Y Cy4YaCHUX JIOCHIDKCHHSX BIJ3HAYAETHCA BIIXIA BIJ BY3BKOTO
TAyMadeHHs JU3aliHy SK JIsJIbHOCTI, TIOB’SI3aHOI BUKIIOYHO 3 (opMmoro abo
€CTETUKOI. HaToMmicTh TOHATTS «au3aifH» Jedalli YacTillle BU3HAYAETHCS Uepes
MPOIIECH JIOCHI/DKEHHS, aHalizy Ta (OopMyBaHHS B3a€MOAIl MIX KOPUCTYBadeM,
MPOAYKTOM 1 cepelioBuilieM. Taka TpaHcdopmaillis MOHATTS BigoOpaxae 3arajibHy
TEHJICHITII0 TEePeXOoJy Bil 00 €KTOIEHTPUYHOTO JO TMPOIECYyATbHOTO PO3YMIHHS
JIA3aKHY .

CydacHi aBTOpPM HarojoIylOTh, IO AW3aWH CHiA po3risgaTH K (GopMy
MPOEKTHOTO MUCIIEHHS, 3JaTHOTO MPAIlOBaTH 3 KOMIUIEKCHUMHU MpOoOIeMaMH, K1 He
MaroTh OJIHO3HAYHUX PIlIEHb. Y I[bOMY KOHTEKCTI TU3aiiH MOCTAE SIK IHTEJIEKTyalbHa
MpaKTHKa, 110 IHTErpy€e PI3HOPITHI 3HAHHS Ta I[IHHOCTI B €IMHY MPOEKTHY JIOTIKY.
[TonstTst design thinking y HaykoBOMYy HHMCKYpCl BUKOPUCTOBYETHCS HE JIMILE JUIS
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onucy mnpodeciiHoi ISTBHOCTI JAW3aliHEepiB, a ¥ SK YHIBEpCATbHUW MIAXIJ 0
pO3B’s3aHHS CKIIAAHUX MPpoOJieM y Oi3HECI, OCBITI Ta MyOIIYHOMY yTipaBiiHHi [3].

[Topanpiie po3MMpPEeHHs] TOHATIHOTO anapary Ju3aiiHy MOB’S3aHe 3 PO3BUTKOM
UQPPOBUX TEXHOJOTIH 1 CEPBICHOT EKOHOMIKH. Y HAYKOBHX CTATTAX JeIalll YacTille
BUKOPHUCTOBYIOThCS Taki TEpMiHH, sIK interaction design, service design, experience
design, 1m0 BimOOpakarOTh 3MillleHHs (POKYCy 3 MarepialbHOTrO 00’€KTa Ha JOCBIJ
KOpUCTyBaua Ta JMHAMIKy B3aeMoii. lle cBiquuTh mpo Te, 10 CydyacHE MOHSTTS
JU3aifHy OXOIUTIOE HE JIUIIE CTBOPEHHS pedeid, a it popMyBaHHS MPOIIECIB, CIICHAPIB 1
CUCTEM, Y SIKUX JIIOJINHA € aKTUBHUM YYaCHUKOM [4].

Ha cyuwacHomy erami pO3BHTKY HAyKOBOTO 3HaHHS AW3aiiH JeIaji YacTilie
OCMUCIIOETBCS SIK TPpaHCIUCHUIUTIHAPHA cdepa, 3/1aTHA IHTETPYyBAaTH JOCIITHHUIIBKI,
MPOEKTHI Ta KPUTHYHI MIIXOAU. Y MpalsIX OCTaHHIX POKIB IMiJKPECITIOETHCS, IIO
JU3aifiH He JIMIIe pearye Ha HasBHI MoTpedu, a # popMye HOBI MOJIETI MOBEIIHKH,
COLlaJIbHI TpPaKTUKK Ta YABJICHHS Npo MalOyTHe. Y 1bOMYy CEHCl Ju3aiiH
PO3TIIAIAETCA SIK IHCTPYMEHT CTPATETIYHOTO MUCJIEHHS Ta JOBIOCTPOKOBOTO
MJIaHyBaHHSA [S].

Opni€ero 3 KIIOUOBUX TEHJACHLIW PO3BUTKY MOHSATIMHOTO amapaTy AW3aiiHy €
MOCUJICHHSI YBarW JI0 COIlIAJIbHUX 1 €THYHMX AacHeKTiB MpoekTyBaHHSA. KoHmenirii
design for social innovation Ta sustainable design BimoOpakarOThb IparHeHHs
OCMHCIIUTU POJIb IU3aiiHy Y BHUPIMIEHHI II100aJbHUX BUKIWKIB, TAKUX K COIlaJIbHA
HEPIBHICTh, €KOJIOT1YHA KpU3a Ta HU(POBaA 3aJI€KHICTh. JOCIITHUKY HArOJIOUIYIOTh,
IO Cy4YacHUW Ou3aiiH Jeaali Oulbllle OPIEHTYETbCA HA CTaJiCTh, 1HKIIO3UBHICTH 1
BIJIMOBIAAIBHICTD, III0 3yMOBIIIOE TIEPETJIsiT 0a30BUX KaTeTropiil 1 TEPMiHIB TUCIMILIIHU
[6].

ToOTo, MOXHa BKazaTh, IO Cy4YacHE pO3YMIHHS JAHW3aWHY € pe3ylIbTaToOM
€BOJIIOIIT HMOro TMOHATIMHOrO amapaTry BiJl BY3bKONpPO(MECIHHUX BU3HAYEHb [0
KOMIUIEKCHOI TeopeTH4Hoi Mmojeni. [lu3ailH mocrae sK AUCHMILIIHA, L0 TMOEIHYE
MPaKTUYHY CHPSMOBAHICTh 13 HAyKOBMM aHANI30M Ta KPUTUYHUM OCMHUCICHHSIM
coliaJibHUX npoueciB. L{e BiAKprBae nepcrneKTHBY MOJANBIIOI0 PO3BUTKY TU3aHY SK
aBTOHOMHOI rajTy3i 3HaHHsI, 3JJaTHOI BIIMOBIaTH HAa BUKJIWKH CYy4acHOTO CYCITLJIbCTBA
Ta (hopMyBaTH HOBI TOPU3OHTH HAYKOBOT'O JTOCIIIJIKEHHSI.
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Melatonin (N-acetyl-5-methoxytryptamine) is the principal neurohormone of the
pineal gland (epiphysis), synthesized by pinealocytes and structurally classified as an
indole derivative. In biochemical cycles, it functions as the main endogenous
chronobiotic, transmitting the signal of darkness onset to all body systems. Due to its
amphiphilic nature (the ability to dissolve in both water and lipids), melatonin readily
crosses the blood—brain barrier and cellular membranes, allowing it to act as a universal
regulator of metabolism and circadian rhythms at the cellular level [1].

Circadian rhythms are not merely an internal sleep schedule but a fundamental
biological timekeeping system that synchronizes metabolism, hormonal secretion, and
immune responses with the 24-hour cycle. At the biochemical level, this means that
enzyme activity and gene expression (so-called clock genes) vary depending on the
time of day, ensuring dynamic homeostasis. Disruption of this synchronization, known
as circadian desynchronosis (e.g., due to night shifts or constant exposure to screen
light), leads to significant physiological disturbances. Modern studies demonstrate that
chronic desynchronosis is a critical risk factor for the development of obesity, type 2
diabetes mellitus, cardiovascular diseases, and even oncological pathologies [2].

The biochemical pathway of melatonin synthesis in the human body is a tightly
coordinated process that converts amino acid precursors into an active neuroendocrine
signal. This process begins with the essential amino acid L-tryptophan entering
pinealocytes from the systemic circulation. There, it undergoes four sequential
enzymatic reactions. At the first stage, tryptophan hydroxylase converts it into 5-
hydroxytryptophan, which is subsequently decarboxylated to form serotonin. Notably,
during daylight hours, synthesis predominantly halts at the serotonin stage, which
accumulates in the gland as an intermediate product.

With the onset of darkness, the key regulator of the entire pathway is activated—
the enzyme arylalkylamine N-acetyltransferase (AANAT). It acetylates serotonin into
N-acetylserotonin, and the activity rate of this enzyme determines how much hormone
will be produced overnight. At the final stage, under the action of acetylserotonin O-
methyltransferase (ASMT), melatonin is formed. Being a lipophilic molecule, it is not
stored in pineal cells but instead diffuses immediately through membranes into the
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cerebrospinal fluid and bloodstream, propagating the biochemical signal of the night
phase throughout the organism [3].

Despite the clearly defined sequence of chemical reactions, their intensity in the
pineal gland directly depends on external light exposure, regulated by a complex
network of neural connections. This regulation begins in the retina, where specialized
photoreceptive cells detect photons and transmit signals via the retinohypothalamic
tract to the suprachiasmatic nucleus (SCN) of the hypothalamus. The SCN functions
as the central pacemaker, coordinating all biological clocks in the body.

During daylight, the SCN sends inhibitory signals that, through a chain of
neurons, suppress enzymatic activity in the pineal gland and inhibit hormone synthesis.
However, with the onset of darkness, this inhibition is lifted, and the signal is
transmitted to the superior cervical ganglia of the sympathetic nervous system.
Released norepinephrine acts on pinealocyte receptors, triggering a cascade that leads
to a rapid increase in the concentration of the key enzyme AANAT. This transition
ensures the nocturnal peak of melatonin secretion, which, via MT1 and MT?2 receptors
in tissues, synchronizes metabolic processes with the time of day [4].

This complex influence extends far beyond simple sleep regulation, as melatonin
serves as a key link in maintaining energy and immune balance. Its nocturnal peak
directly correlates with a decrease in basal body temperature through peripheral
vasodilation, biochemically preparing the body for recovery and energy conservation.
Simultaneously, the hormone exerts a potent immunomodulatory effect: it activates T-
lymphocyte proliferation and stimulates natural killer (NK) cell activity, enhancing
defense mechanisms during nighttime rest. This multifunctionality allows melatonin
not only to regulate the sleep—wake cycle but also to act as a protective factor,
preserving cellular structures from degradation and maintaining overall organismal
resilience [5].

In addition to regulating physiological cycles, melatonin acts as a unique
endogenous antioxidant capable of directly neutralizing free radicals, including the
highly toxic hydroxyl radical and peroxynitrite. Due to its amphiphilic properties, it
easily penetrates biological membranes, protecting not only the cytosol but also
mitochondria and the cell nucleus, where oxidative processes are most intense. A
distinctive feature of this mechanism is the antioxidant cascade, in which melatonin
metabolites (AFMK and AMK) also retain the ability to scavenge reactive oxygen
species. This multistep action allows a single melatonin molecule to neutralize up to
ten radicals while simultaneously stimulating the expression of protective enzymes
such as superoxide dismutase, making it a key factor in cellular survival and DNA
protection against mutations [6].

After fulfilling its regulatory and protective functions, most circulating melatonin
undergoes rapid metabolic inactivation, primarily in hepatocytes. This clearance
process occurs in two phases: first, under the action of cytochrome P450 enzymes
(mainly the CYP1A2 isoenzyme), it is hydroxylated to 6-hydroxymelatonin. In the
second phase, this metabolite is conjugated with sulfuric or glucuronic acid, rendering
it water-soluble and allowing renal excretion in the form of 6-sulfatoxymelatonin. Due
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to the high intensity of this degradation pathway, the plasma half-life of melatonin is
only 30—-50 minutes. This dynamic turnover ensures flexibility in circadian regulation:
once synthesis in the pineal gland ceases with the first rays of sunlight, hormone levels
in the blood rapidly decline, signaling the body to awaken [7].

Disruptions in the melatonin system, caused by aging or chronic stress, trigger a
cascade of pathological changes in the body. Since this hormone is crucial for
maintaining mitochondrial membrane integrity, its chronic deficiency contributes to
the development of neurodegenerative diseases, including Alzheimer’s and Parkinson’s
disease. Clinical studies confirm that disruption of the nocturnal secretion peak is
directly associated with insulin resistance, metabolic syndrome, and an increased risk
of oncological diseases due to loss of control over the cell cycle. Given melatonin’s
role in T-lymphocyte activation, its deficiency also depletes immune reserves, making
the body more susceptible to systemic inflammation and autoimmune processes.
Therefore, correction of melatonin levels represents a strategic direction in the
prevention of multisystem age-related diseases.
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AHHOTAIUA

OHepKaCINTIK HMH(PPAKYPHUIBIM OOBEKTUIEPIHEH IIBIFATHIH aFBIHABI  CyJap
KOpIIIaFaH OpTara ocep €Tyl MYMKIH, COHJBIKTaH OJIapAbIH KOJIEMIH a3allTy >KoHe
canacblH Oakbliay MaHb3Abl. byn 3eprrey barbic EckeHe TemipKoa KelleHi
ayMarbIHAaFbl OylaHy-(OUIbTPANMSUIBIK alaHIapAbIH JKYMBICHIH, aFbIH]IbI CYJapJIbIH
OynaHy XoHe (QUIbTpamus MPOIECTEPiH, COHBIMEH Karap >KepacThl CyJIapbIHBIH
camachlH TaJljayFa OarbITTalFaH. 3epTTey HOTHXKECIH e OyJIaHy apKbUIbl )KOMBLUIATHIH
Cy Kezewmi, (puIbTpanus KeJieMi, KOHE >EepacTbl CyJapblHa BIKTUMAJ JacTayIIbl
3aTTapAblH ocepl aHBIKTANAbL. JKYpri3iireH MOHHMTOPHMHT >KE€pPacThl CyJIapbIHBIH
XUMUSIIBIK KYPaMbIHBIH ©3repyl HETi3iHeH TaOuru dakropiapra OalIaHBICTBI, al
Oynany-QuIbTpauMsIbIK  ajJaHAapAblH  THIMAI JKYMBICBI ~ KOpIIaFaH oOpTara
TUAPOJIOTHSIIBIK KAYINTIH TOMEHIITH KaMTaMachl3 €TeIi.

Tyiiin ce3aep: arbIHIbI CyNap, OylaHy ajnaHbl, GUIBTPALMSIIBIK aJlaH, )KePACThI
CyJapbl, SKOJOTHSUIBIK MOHUTOPHHT, IEKT1 pykcar eriirex Terinauiep (LIPT).

OHEepKOCINTIK HbICAHap/a Maina 0oJIaThIH aFbIHJBI CyJlap KOpIIaraH OpTara,
acipece KepacThl cyyapbiHa acep €Tyl MyMKiH. COHIBIKTaH OHAIPICTIK AKOJOTHUSIIBIK
Oakputay OarmapiamMachl IIEHOEpIHJE JKYHeIl MOHHUTOPHHT JKYPri3y MaHbBI3/IbL.
KepacTsl cynapbIHBIH canachlH 0aKbLIaY, JacTayIlbl 3aTTapAbIH TAPaTybIH YaKbITUIbI
anplkTay koHe IIIPT HOpMaTHBTEpiH HETI3Ey OJKOJOTHSIIBIK KayilCI3IiKTi
KamTamMachel3 etefi. bateic EckeHe Temip)koi KelleHl ayMarbIHAa OHAIPICTIK >KoHE
TYPMBICTBIK ~ aFBIHABI ~ CyJlap apHaiibl  OynaHy-QUIBTpAIMUIBIK  amaHdapia
KUHAKTAIaabl. AFBIHIBI CyJlapablH Oip Oeiiri atMocdepara OynaHy apKbUIbI
JKOMBUIA/IBI, aJl KaJFaH 0eJiri TONbIpAK apKbUIbl CYy3y HOTHIKECIHJAE Tapaiaibl. by
KYWEHIH TUIMIUTINIH Oarajiay YIIH THUIPOJOTHSUIBIK €CenTeyjep MEH IKEepacThl
CYJIapbIHBIH XUMMSUIBIK KYPaMbIH Tajjaay >Kyprizuiemi.  TeMip)koya KemeHIHe
CAHUTAPJIBIK 30Ha CAHUTAPJIBIK-TUTUEHAJIBIK TajanTapra colikec OeNruIeHIN, aFbIH bl
cylapabl 0Oackapy, ayaHbl JlacTaMay >KOHE Iy JEHIeiiH Oakpliay IapajiapbiH
KaMTHU/IBI.

Eckene TeMipiKoJ KENIEHIH/I€ CAaHUTAPJIBIK 30HAHBIH HET13T1 IIEKTeyIepi:

o Byaany-puiabTpanus/bIK aJJaHIAPABIH OPHAJIACYBI — a/1aMJIap MEH TYPFbIH
yi aiimakTapbeiHad keminae 300-500 M KaIIbIKTHIKTA;

o lllyabin mekTi aenreiii — 55 nb xyHaI3T1 yaKbITTa;

o Ayara smuccusiiapasid mekreyJepi — PM10, NOx, SO: HopmaTusTepi;
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o Kepactbl cyjapblHa Jdcep — CaHUTApJbIK 30HA ayMarblHIA KEPacThbl

cynapsiably IIPT acnayslH KamMmTaMacsl3 €Ty.

Kecre 1- CanuTapiblk 30Ha napameTpiepi

‘ ITapameTp HBenrineHyiH Moni H Eckepry ‘
MI/IHI/IMaH,Z[BI KaIIBIKTHIK, M |[Dmin 300-500 Typroi alivakTap MeH KbI3METTiK
FUMapaTTap/JiaH

‘I_Hy)IBIH meKTi AeHrewi, /10 HLmax HSS HKYHILi3ri YaKbIT ‘
3 |PM10 smuccuscel, mr/m? PM10 0,05 CaHuTapiabslK HOpMajgapra CoMKec
3] | | |
4 |INOX sMHCCHSACHI, MT/M? NOx 0,04 CaHuTapiabslK HOpMajgapra CoMKec
4] | | |
5 ||SO2 smuccuscel, Mr/m? SO:2 0,02 CanuTapiaslK HOpMajapra colKec
5] | | |
E}Kepacnﬁ cynaperasig HIPT |- ggz;i?; ﬁiﬁiﬁﬁ;ﬁi APKBUIBI

AFBIHIBI CyJIap/bl KaObLIIAY XKoHE OyJIaHy ajlaHbl

barbic Eckene temipikon KemieHiHIe opHaliackaH Oyiany amaHel 100 X 75 m
eJieMjiepre ue, naaansl ayganbl 7500 Mm%, TepeHairi 3 M, xKoO0abIK ChIAbIMIBUTBIFbI
22500 m?, maiinanany mMep3imi 34 Kbi.

['uaporeonorusibiK napameTpraep:

o cy3y K03 dummenti — 0,19 m/Toymik

¢ )K€PACTHI CyJIaphl aFbICHIHBIH TpaaueHTi — 0,0006

o CyJIBI TOPU3OHT Kyatsl — 4,0 M

o KBIHBICTAP KeyeKTLIir1 — 0,35

KnumarTelk mapamerpiiep HeriziHjae opTaiia XbulIbIK Oynany 1835 mwm, opramia
KBUIJIBIK JKaybIH-THAIIBIH 190 MM, OyJIaHyIbIH €CENTIK KaOaThl:

E=1835-190=1645 mME = 1835 — 190 = 1645 \text{ MM} E=1835-190=1645 mm

Bynany anmaHbI apKbUIbI )KOMBUIATHIH CYBIH KBUIIBIK KOJIEMI:

V=SxE=7500x1645/1000=12338 m*/ b1V = S \times E = 7500 \times 1645 /
1000 = 12338 \text{ m*/5xbu1} V=SXE=7500%1645/1000=12338 m>*/5xbL1

OUIBTPALUSIIBIK TTPOIIECC APKBIIBI OTETIH CY/IBIH JKbUIJIBIK KOJIEMI:

V1=18250-12338=5912 M*/xb1V_f = 18250 — 12338 = 5912 \text{ m*/xbu1} VI
=18250-12338=5912 m*/xb1n

XKepacTsl cynapbIHbIH MOHUTOPHHT1

XKepacTel cCylapplHbIH MOHHUTOPHHI1T €Ki PET JKbUIbIHA, MbUIBI ME3TUIIe
xyprizuieai. CerHamanap/bsl any Ke3iHae:

 YHFBIMaHBIH >KaJIITbl TEPEHIIT MEH CY JIEHrel1 oJIIIeHe/];

e VHFBIMAJIaH TYPHIN KAJIFaH Cy aJIJIbIH ajla COPFBI ApKBLIBI IITBIFAPBLIAIBI;

e QJIBIHFAH CYy ChIHAMaJIaphbl 3epTXaHABIK aHAJIM3TE Ki0epie/l.

HIKT (mekTi >xon OepuleTiH TOTiH1) MIaMaiapbl arbIHJbl CYJApAbIH HAKThI
TOTUTy KE3€HIHJIET1 MaKCUMAaJJIbl CaFaTThIK MIBIFBIHBI g (M3/caF) MEH Teryre pykcar
€TUIETIH JIacTayllbl 3aTThlH KOHUEHTpauuschl CHpkt (r/M?) keOeHTIHIICT peTiHAe
Keseci hopmysia OONBIHITIA aHBIKTAJIA b

[DKT = g x Cunkr.
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Eckene Temiproi KelieHi 00ibIHINIA Ta3apThUIFaH TYPMBICTHIK aFbIH]IBI CYJIap bl
arbIH/IbI CyJIapAbl KaObUTIAFbIIIKA (OyJIaHy allaHlapblHA) TOry KapacThlpbuirad. 2020—
2024 xxpuinapra OyinaHy anaHaapbiHa KIOEpPUIETIH aFbIHABI CYJIAP/IbIH IBIFBIHBI:

36,5 mbIH M*/ kb1, HeMece 4,17 m?/car kypaitabl. 2020—-2024 xplngapra apHaiIFad
OynaHy amaHgapblHa Ta3apTbUIFAH TYPMBICTBIK aFbIHABI  CylapMeH Oipre
IIBIFAPBUIATBIH JIACTAYIIBI 3aTTaplIbIH IIEKTI koi Oepurerid terinaiciHiyg (IIDKT)
ecedl (2-kecTe) KeATIPUIreH.

Kecte 2— Jlactaymibl 3aTTapAblH Ta3apThUIFAaH TYPMBICTHIK aFbIH/ABI CyJapMeH Oipre aFbIHIbI
cynapabl KaOpuinarbimka (OyJiaHy alaHIapblHA) MIBIFAPBUIATHIH MIEKTI 0J1 OepineTiH Torinaici
(II’KT) — Eckene Temip:koa kemieni 6oiibiama (2020-2024 xox.).

Cyapy YHJi.H mngi HopmaTupTix Terinmi, r/car
JKOJI OepineTiH
No | JlacTaymibl 3aTThIH aTaybl KOHIIEHTpAaLUs KORUCHTPA, Terinmi
Cupkt Mr/i ’ T/KBLT
(IDKK), mr/n P r/car
(mr/om?) (wr/mne)
1 2 3 4 5 6
1 | KaakspiMa 3aTTap 18 18 75 0,657
2 | Xyiopuarep 350 350 1460 12,775
3 |Cyasdarrap 500 500 2085 18,250
4 | AMMOHMIiJIIK a30T 5,6 5,6 23 0,204
5 |HutputTep 33 33 14 0,120
6 |Hwutpatrtap 45 45 188 1,643
7 |@ocharTap 6,6 6,6 28 0,241
8 | Kaansl Temip 1 1 4 0,037
9 | CHHTeTHKAJBIK 0eTTiK- 0,5 0,5 2 0,018
oesacenni 3arrap (Cbb3)
10 | ToabIK OMOXMMHSIIIBIK, 12 12 50 0,438
OTTeri Ka:keTTiairi
(BITKTO0.1)
11 | XuMHSJIBIK OTTEri 50,5 50,5 211 1,843
kaxerridiri (XIIK)
12 MyHaii eHimaepi 0,3 0,3 1 0,011
bapibrs: 4141 36,237

bexirinierin arpiHabl cynap mbiFbiHbL 4,17 M*/car, 36,500 mbiH M3/ xbu1. Cyapy
YIIH >KapaMibl Ta3apThUIFaH OHE 3aJaJICHI3AHABIPBUIFAH TYPMBICTHIK aFbIH]IbI
CyJlap/iblH OEKITUIETIH KaCHeTTepi:

o cyTekTik kepcetkiu (pH) — 6,5-8,0 apansiFpiHaH acnaybl THIC,

o Kyprak Kaiaaslk Mesmepi 1000—1500 mr/n-nen acnaysl THIC;,

o TeMriepatypachl 15-30 °C werinae 00mybl THIC;

e BUIFAT KOPBIH JKMHAKTAy MaKCaThIHAAFbl Cyapyjap VIIIH Cyapy Cybl
temmneparypachl 5 °C-TaH korapbl O0JIFaH KaF1aii1a pyKkcar eTuiens,;

e CyJ1a aypy KO3ABIPFHIII MUKPOOPTAHU3M/IEP 00JIMAYBI THIC.

bynany-puibTpanusibiK anag

bynany anaHpiHaH ajgbIHFaH MAJIMETTEp OOMBIHINIA HET13T1 apaMeTpIiep:
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Kecre 3— BynaHy anaHbpIHBIH HETi3Tri mapameTpiiepi

ITapameTtp HBCJIFiJIeHyiHMQHi ‘
‘AFBIHI[I)I CYJIAP/bIH KbUIJIBIK KOJIeMiHV)KBIJI H 18250 M3/)KI>IJI‘
‘CaFaTTI)IK arblH H— 2,08 m3/car ‘
‘BynaHy apKbLIbI )KOWBUIATHIH CY HVA H 12338 M3/>I(BIJ'I‘
‘Cy3y apKbUIBI OTETIH CY HV(b H5912 M>/KBLT ‘
‘AynaH HS H7500 M2 ‘
@‘Haﬁﬂanaﬂy Mep3iMi Ht H34 MBI ‘
‘Cy3y KO3 UITUEHTI HK 0,19 m/Toymik ‘
‘Cynm TOPHU30HT KyaThbl Hm 4,0 m ‘
9 |[Fpamnent IF 0,0006 |
‘KeyeKTiniK Hp 0,35 ‘

bynaHy anmaHbIHBIH HET13T1 mapameTpiepi 3-kecteae kepceruireH. XKobananraH
JKYWene arblHIbl CYTapIblH KBUIABIK KosieMi VKbV  {kbut} Vkbin 18250 m3/xbin
KYpaWibl, a1 opTalla caraTThIK aFblH mamameH 2,08 m?/car. bynany anaHbIiHIa CyIbIH
Heri3ri Oeniri atMocdepara OyiaHy apKpUibl Koilbiaibl. Ecenm OolibiHIIa OylaHy
apKbUIbl JKOWBUIATBHIH Cy KomeMi 12338 M3/xkbin, anm KamnraH OeJliri Cy3y apKbUIbI
TONbIpaK KadbaTeiHa 6TeNl, OHbIH MeJiept VPV _{b}Vd 5912 m3/xbi.

XKobamanran OynaHy alaHBIHBIH JKaiambel aygaHel S 7500 M? am 0OBEKTIHIH
€CeNTIK MaijganaHy Mep3imi ttt 34 >xpu1 Jen KaObulgaHraH. [ HIpOreosoTHsIIbIK
JKaraiapAbl CUIIATTAWTBIH HETI3r1 MapaMeTpiep peTiHae cy3y KoadduimeHTi
K=0,19K = 0,19K=0,19 M/Toyiik, cyJbl rTOpu30HTTHIH KyaTsl m=4,0m = 4,0m=4,0 M,
ruapaBaukanblk  rpagueHt 1=0,00061 = 0,00061=0,0006 xoHEe KBIHBICTAP]IBIH
keyekTiiri p=0,35p = 0,35p=0,35 anpiaraH.

AtanraH mapameTpriep OylaHy ajlaHBIHBIH THAPOTEOJIOTUSIIBIK JKaraannapaa
TYPaKTHI )KYMBIC 1CTEY1H, aFbIHABI CyJIapIbIH Oip OemiriHiH OylaHy apKbUIbI dKOHBLTYbIH
KOHE KaJIFaH OeJITriHIH TaOuFU Cy3y MPOIIeCi apKbUIbI TAPATybIH CUIIATTAN/IBI.

MOHUTOPUHT HOTHKENIEpl KOPCETKEHEH, HEeT13T1 KOPCETKIIITEep TaOUFU CUIIAaTKa
ue. JKanmel MUHEpanany JeHr el sKorapsl 0oJica ga, OYJ1 OHIpIIH THIPOTEOIOTUSITHIK
epeKIIeTIKTepIMEH TYyCIHaIpiIeal. Tanaay HOTHKECIH/Ie aHBIKTaJJIbI:

o TYpMBICTBIK >KOHE OHIIPICTIK aFbIHABI CyJiap HET13T1 KOMIIOHEHTTEpre acep
eTIen i,

« Bynany-¢unbrpanusibik anagaap cy KeJieMiH THIM/II a3alTaibl;

« XepacTbl cymapbiHa BIKTHMaJI JACTAYIIbI 3aTTap TOMBIPAK KabaThl apKbLIbI
1riHapa cineni, 0ipak MIEKTI pyKcaT eTUINeH TOriHAIep/IeH acan/bl.

XKyprizinren ecenreynep KOPCETKEHICH:

« bynany apkpuibl xKbuibiHA 12338 M? Cy sKOMBLIAABI,

o Cy3y npotieci apKbUIbl XKblibIHA 5912 M? Cy TOnbIpakKa eTe/ll;

« XKepacTbl cynapbiHbiH XUuMUAIBIK Kypambiaaa [IIPT- acysr Galikanmaiiasr,

« bynany-punbTpanusanbK - amaHmAApABIH  THIMII  JKYMBICHI THAPOJIOTHSIIBIK
KYKTEMEHI TOMEHICTE]II.
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Hotmxenepre xone EckeHe TeMip)Koi  KEIICHIHJE OKYPri3uireH  Ccy
[IapyanibUIbIFbl KYWECIHIH 3€pTTeyiHe, aFbIHIBI Cylap MEH Cy TYTBHIHY KeJeMIECpPiH
€cenTey HOTHXKeJepiHe, COHIal-aK KOJIIaHbICTaFbl )KOOAIBIK KY’KaTTaMaHbl TajiayFra
CYW€He OTBIPHIN, HOPMATHUBTIK IIEKTI payas bl TACTAHIbI Ty3€TyJiepl OOMbIHINA Keecl
KOPBITBIHIBLIAP JKacayFa 001aibl:

1. Kazakcran PeciryOmiKachIHbIH —HOPMATHUBTIK-KYKBIKTBIK —TajlalTapblHA COMKEC,
KOCIIMOphIH/Ia KAOBUIIAHFaH Cy KaMTaMachl3 €Ty >KOHE aFbIHJIBI CyJapbl OacKapy Kykeci
TYIIBI )KOHE TEXHUKAJIBIK, CY/IbI paIMOHAIBI Mai1alaHy MyMKIHITH KaMTaMachl3 €Te/Tl.

2. Kocinopsinja maijananfal CyAbIH KOHE Ta3apTbUIFaH TYPMBICTBIK aFbIHIbI
CyJlapAblH  KaObUIJarbllTapra  OaFbITTAIFaH  KOJEMJEPIHIH  €CENKe  allyhbl
YUBIMIACTBIPBUIFaH, OYJI pecypcTapiblH THIM1 OaKbUIayblH KAMTaMaChI3 €TE/].

3. TazapTbulFaH aFbIHIBI  CYyJIApJABIH  CalachlH KYWEJIl MOHUTOPHUHIIICY
Kyprizuiei, Oy Ta3apTy KOHABIPFbUIAPBIHBIH KYMBIC CallaChblHa YaKTbUIbl 9CEP €Tyre
’KOHE OIEepaTUBTI Mapaiap KaObuIayFa MyYMKIHIIK Oepe/.

4. KocinopblHa Ta3apThUIFaH arbIHABI CYJNApJbIH KalTa KOJIJIaHy >KOJJAapbIH
13IECTIpy TYpaKkThl TYpAE KYpri3uiedi, Oy TYIIbl Cy MEH TEXHHUKAJIbIK CYIbl
alMacThIpyFa MYMKIHJIIK Oepe/i.

5. CaHUTApIBIK 30HA CTaHAAPTTApbl TYPFbIH aliMaKTap MEH KOJIOTHUsSIFa KayilTiH
TOMEHIINH KaMTaMachI3 €TE/l.

6. KocimopbeIaaa TYIIBI CyHBI pallMOHAJIBI MaliJalaHy JKOHE Ta3apThUIFaH CYIbI
KalTa KOJJaHy >KOJaphbl TYPAKTHI 13/IEHY/IE.

Ochl KopeITBIHIBUIAP EckeHe TeMipoJl KelleHIHIer1 O0ylany-(QuilbTpalusIbIK
anaHJapAblH TUIMJIUIITCIH, Cy PECYpCTapblH YHEMJl MailalaHyJlbl JKOHE KOpIllaraH
opTara BIKIaJIJIbl TOMEHIETY 11 pacTal/Ibl.
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HauionaneHuii yHiBepcUTET O10peCcypcCiB 1 IPUPOJOKOPUCTYBAHHS Y KpaiHU
Kwuis, Ykpaina

VHiKanbHUNA HOBUM TYPUCTHYHO-PEKpEAIliiHii 00’€KT 3 YMOBHOIO Ha3BOIO
«IpmiHbCchKa BosOMMay (HOPMYEThCS BiKe Maibke 4 poku miBHIYHIMIE KueBa B monumH1
piuku Ipmias (puc.1). YTBopeHHS 11i€1 BOAOWME MOB’sI3aHE 3 TEPOIYHUM 3aXHCTOM HAIIO1
CTOJIMIII B1JI HACTYITY POCIACHKUX BIMChbK B Oepe3Hi-kBiTHI 2022-r0 poky [1-3]. Came Tomi
Boau KHiBCHKOIO BOJOCXOBHINA, CHPSMOBAHI B JIOJIMHY PIYKM [pmiHb, 3aTONMWIM L0
JOJIMHY Maibke 10 cenuina MoliyH, JIe pa3oM 3 BOJaMH MICIICBUX BOJIONM 3a00JI0THIIN
JOJIMHY ¥ He Jaimu BOpoxik TexHimi mnpopsatucs A0 Kuesa. Ilicns BincTymy Bopora
3aTOIUIEHY JOJIMHY MOYaid MOCTYIOBO OCYIIYBATH, BiKa4yIOud BOAy 3HOBY B KuiBchbke
BojocxoBuie. OmHaK 13 CTpareriyHux (OYEBUIHO) MIPKYBaHb 3HAYHY TEPUTOPIIO
JOJUHM TUIomier0 Koo 2500 ra 3aJIMIIMiIM 3aTOIUIEHOK. 3 TOrO 4Yacy MiATPUMYEThCS
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JUHAMIYHA pIBHOBara MDK TNPUTOKOM BOJ piuku IpmiHb Ta oOcsiraMu BOmM, siKa
BIJIKaUy€ThCs HACOCHOIO cTaHIielo y KuiBcbke Bogocxosuile. Hebesneune Tumyacose
MOPYIIEHHS Takoi piBHOBAru BiaOyBasocs nuiie BoceHn 2023 poky i3-3a BIAKIIIOYCHb
CJIEKTPMKH JUIS 1i€] CTaHIi Ta HaBecH1 2024-10 poKy 13-3a CHJILHOTO BOJIOITJIIISL.

w L B

Kosaposuybka
damba

KuiscbKe
sodocxosuue

o

Puc. 1. PaiionyBanns IpmiHChKOT BogoiiMu Ha KocMidHOMY 3HIMKY Centinen-2 (08-07-2024):
1 — BepxiB’sl BOJOWMH, 2 — CEPEIHE TIIECO, 3 — HIKHE TUIECO.

[udposa kapra penbedy (puc. 2) miei Teputopii Bix I'ocromens no KozapoBuiibkoi
namMOu mokaszye ii TeoMOpQoiIoriuHl OCOOMMBOCTI SK CYTTEBOI MEPENOHM HA NUIAXY
pocilicbkux Bifickk 10 Kuema 3 miBHOUl. B Toi#t ke yac BOHaA Ja€ HaM MOXKIIMBICTh
OpIEHTOBHO BU3HAYWUTH TIMOWHU 3aTOIUICHHSI TOJIMHU PiuKHU IpImiHb Ha ChOTOJCHHS. A
paszoM 3 neranbHOI0 Kaproro ['yrn [Inanera Branoch BU3HAYUTH 1 TapamMeTpy MOBEPXHI
BOJIONMH, BPaXOBYIOUHM TMHAMIYHICTh BOJHOTO PEXKHUMY IIbOTO YHIKAIBHOTO 00’ €KTY.
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Puc. 2. Hudposa xapra penbedy nonuHu piuku Ipmins y i1 HuKkHINA Teuii
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Takum 4yMHOM, OCHOBHI MapaMeTpu 00’€kTy «IpmiHChbka BOJIOIIMaY» HACTYMHI:
BepxiB’s BojoiMu (puc. 1) Mae 1oBKUHY 2,4 KM, IIUPUHY — K0J0 0,5 KM, a TITuOMHY —
0,5-0,7 m; cepenHe maeco Mae AOBXHUHY 4,4 kM, mupuHy 1,5 kM, a rmubuny 1-2,5 m;
HIDKHE TIJIECO Ma€ JIOBXKUHY 4,2 KM, IIUPUHY — 110 4 KM, a TiOuHy Bifg 1 M 10 3-4 My
Haurmuomumx ainsakax. Ille pa3 HarosomryeMo, Mo i TOKa3HUKU 1yXe JUHAMIYHI B
3aJIEKHOCT] BiJI PEKMMY HAIMOBHEHHSI PIYKOBUMHU BOJAMHU Ta IX TEpEeKauyBaHHS y
KwuiBcbke BOIOCXOBUILIE.

HoctynHicTh 00’ekTy «IpmiHbCbKa BOJOIIMa» B yMOBaxX BIHCBKOBOI'O CTaHy B
VYkpaini uacTkoBO oOMmexxkeHa. Haiimpocrime pictaTUcs A0 LBOTO 00 €KTY
aBToMo0O11eM 110 Tpaci KuiB — I'octomens -Jlemunis - Kozaposuui. [Ipoiza 1o camoi
BEPXHBOI YAaCTMHU BOJOMMH 3pYyYHHMU dYepe3 cenuie UYepBoHE 10 3pyHHOBAHOTO
o3y (puc.3, myHkT 1). Tam moxkHa ycmimHO pubanuTé 6e3mocepeiHb0 3 PIuKH
Ipmins i Kynatucs 3 MaJIMMU AITHbMU Ha MUIKOBOJHUX po3nuBax. HallOuemmil ycnix
mrobuteniB pubanku dekae HaBnpotu [yt Mexwuripcekoi (puc. 3, myHKT 2). A
Halikpaiiie 0araTcTBO BOAOIIJIaBHUX MTAXIB 3 KPACEHSAMU — JI€0EASIMU MOYKHA [TOOAYUTH
B CEpelHId YaCTHMHI BOJOMMH BiJl LIbOTO MYHKTY 110 nepeamicts Jemunosa (puc. 3,
nyHKT3). HallO1ab111e miieco 1i€i BOI0HMU 3pyUYHO CIIOCTEPIraTy BXKE B palioH1 cenuiia
Kozaposuui (puc. 3, nyHkr 4). 3BuyaiiHO, (opMyBaHHS ILOTO TYPHUCTHYHO-
peKpeariiHoro 00’€KTy TUIBKM TIOYMHAETHCS, TOMY BiIBiAyBadi MawTh OyTH
TOTOBUMH JO IEBHUX HE3pYYHOCTEH IMiJI 4yac BIANOYUHKY, pUOANKU N KyNaHHS.
3BU4aiiHO, 11e¥ 00’ ekT noctynuuit 3 Kuesa it mo aBTomo06inbHil Tpaci Hosi IleTpiii
— Jrotix — Jlemunais, ame npu B’i3ai 10 JleMugoBa iX MOXKe 4YeKaTH TMEpeBipKa
JOKYMEHTIB Ha CHELiaJIbHOMY IOCTY. AJiKE BiiiHAa Il€ HE 3aKIHYMJIach W IEeBHA
00epeKHICTh HeOOX1THA.
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3BHYAlHO, BIJBIIYBaYiB I[LOTO IHTEPECHOT'O W BAXKIMBOTO MPUPOJOOXOPOHHOTO
00’€KTY, KM CTBOPIOETHCS JIMIIE B OCTAHHI POKM Ha HAIIUX O4YaX, OyJie LIKAaBUTU
icTOpis oro BUHUKHEHHs. Ajpke 10 mtotoro 2022 poky B mosvHi piuku [pmine Oyna
BeJIMKa MelllopaTUBHA CHUCTEMa, J€ Ha OCYIIyBaHMX 3a00J04YEHUX 3eMJISX
BHPOIIYBAJIMCh OBOYEB] i KOPMOBI KyJIbTYpH. 3HAUHI IJIOLII 3aiiMalid i CIHOKOCH Ta
nacoBuia Ha 00s0THUX (y TOMy 4HCH W TOp(OBO-O00JOTHMX), TyYHO-OOJOTHUX M
JYYHUX IpyHTax [7-9]. Jluie B camiil MIBHIYHO-CX1IHIM YaCTHHI JOJMHU HaMH OYJIH
BUSIBJICHI CJIa00 3acCOJieHI IPYHTH, HETUIOBI JJis JTICOBOi 30HU YKpainu. Jloms 1miel
MEJTIOpAaTUBHOI CHCTEMH PI3KO 3MIHMJIACh, KOJW Biiicbka P® mouanu HacTtyn Ha
cromuio Ykpaiau Kuis. Byke 26 mrororo 1 Bilicbka gocariu cenumia JlemumiB i
MOBEpHYJU y cTopoHy ['ocTtomens. OmHak Hi B paiioHi JlemugoBa, Hi B pailoHI
['ocTomernst BOHM HE 3MOTJIM MEPETHYTH 3a00704YEHY JOJIMHY pIYKU IpriHb, OCKIIBKH
MocTu Ha Tpacax JemumiB — 'ocromens — KuiB ta Jlemuais — Jlrorixk — KuiB Oymu
BYACHO 3pYyWHOBaH1 YKpaiHCBKUMM 3aXMCHUKaMH. A TEpPEeTHYTH BOpiJ 3a00J04eHy
nonuHy IprieHs HaBITh 3 BUKOPHUCTAHHSIM TOHTOHIB Ba)KKa BIMCHKOBA TEXHIKA HE
smorja [1]. Amxke Bcs gonuHa piukud Biag Koszaposuibkoi nqamOu Oysa 3aTorsieHa
Bogamu KuiBcbkoro BopocxoBuia (puc. 4, 5), AMsS 4YOTO 3aXMCHUKHU IiIIpBaIH
HACOCHY CTaHIIIIO Ha 1K Jam0i. 3a3HaBIIM MOpa3ku, Biicbka P® Bxke B kBiTHI 2022
pPOKYy BiACTYNmuiIM ax A0 buiopyci, a gonuHa IprieHs nepeTBOpUiach Yy BEIUKY
BOJIOMMY, OOCAT BOIM Y SKIM HaJalll PETYIIOEThCS PECTaBPOBAHOK HACOCHOIO
CTaHIICIO.

Kyiv_reservoir
2022-03-11

FoatP <
S S A i N 3

Puc. 4. 3aronnienns gonauHu piuku Ipnine Bojnoro KuiBcbkoro Bogocxosuina: 1 — 3pyiiHoBaHa
HACOCHA CTaHIiH, 2 — 3pyiiHoBaHMi MicT (cynyTHUK CeHTunen-2). [ 3 |

BaxuBo Big3HAYMTH, IO 111 BIACHKOBI JIi Ta 3aTOIUJICHHS BEJIMKOI TEPUTOPIT
JOIUHYU, fKa paHilleé BUKOPUCTOBYBAJach B TOCIOAAPCHKIA MAISIBHOCTI, OyiH
NPUYMHOIO TIEBHOTO 3a0pyJHEHHS BOJHMX Mac HOBOCTBOPEHOI BojaoiMu. OJHaK
MIPOIIECH CAMOBITHOBJICHHSI 32 MHHYJI POKH CIPSIOTh MOCTYIIOBOMY TOKPAIICHHIO
SAKOCT1 BOAM, IO MIATBEPIKYETHCS YUCICHHUMU MyOTiKaIIIMHA B Tipeci. bibin Toro,
nociimkeHHs HaykoBiiB HYBIll Ykpainu [ 6 | mokazanu, 1mo y camiii BOJoHMi Ta Ha
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MPWIETINX TEPUTOPISIX HE BUSIBICHO MOMITHUX HETAaTUBHUX 3MiH Pa/IlOAKTUBHOCTI. A
JIOCUTh HIBUJIKE 30araueHHs O10pI3HOMAHITTS BOJOMMHU W MPUIIETIIUX TEPUTOPIH,
30KpeMa MTaxiB, iXTioayHu, TBAPUH, CBIIUNATH PO NEPCIEKTUBY (POPMYBAHHS TYT
I[IHHOT'O MPUPOJIOOXOPOHHOTO 00’ €KTy. bin3bke 10 cronuii YkpaiHu po3TairyBaHHs
i€l HOBOCTBOPEHOI BOJOMMH MOKE€ CHPHUATH ii PO3BUTKY W SIK TYpPHUCTUYHOTO Ta
pekpeariiHoro 00’ eKTy HaBiTh y BOEHHUH vac [ 4, 5]. Ane ycmimHa peaiizaliisi Takoi
MEPCHEKTUBY MOKJIMBA JIMILE 13 3aBEPIICHHSAM BIMHMU.

Puc. 5. 3aroruiena nonuna piuku Ipmine 611 cenmmma demunis y 6epesni 2022 p. [1 ]
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The process of restoring land resources and land use systems in the post-conflict
period is a multifaceted task that requires coordination of efforts at the state, local and
international levels. The war in Ukraine has posed large-scale challenges to the country
that cannot be overcome without a clear division of roles between the central
government, local communities and international partners. Each of these actors plays
an important role in ensuring effective restoration, stabilization and sustainable
development of the land fund.

The state is the main coordinator of the land restoration process and land use
management, and its main tasks are as follows: developing strategic programs for land
use and protection, adopting relevant legislative and regulatory acts that facilitate the
land use restoration process, ensuring financing for territory restoration programs,
including legislative support, and monitoring the implementation of planned measures.

In particular, an important function of the state is to formulate a national recovery
strategy that takes into account not only the consequences of the war, but also long-
term sustainable development goals. Such a strategy should cover aspects of demining
territories, ecological rehabilitation of lands, restoration of infrastructure, and support
for the agricultural sector.

International organizations play a key role in the restoration of land use and land
fund in Ukraine, in particular by providing financial, technical and expert support.
Given the scale of damage caused by the war, comprehensive land restoration requires
coordination of efforts at the global level, where international structures can become
important partners for Ukraine [1, p. 32]. Their activities cover several key areas.

One of the most important aspects of support is the provision of financing for
reconstruction work. The International Monetary Fund (IMF), the World Bank and the
European Bank for Reconstruction and Development (EBRD) are already allocating
funds for the reconstruction of Ukraine. These resources can be directed to the
demining of territories, the restoration of irrigation systems, irrigation networks and
other important infrastructure facilities. In addition to direct grants, loans are provided
on preferential terms for the implementation of long-term projects in the field of
agriculture and ecological rehabilitation of lands.

Organizations such as the HALO Trust and the Geneva International Centre for
Humanitarian Demining (GICHD) specialize in demining. They are already actively
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working in Ukraine, conducting surveys and clearing agricultural land of mines and
unexploded ordnance. Their activities are critical to restoring safe land use and
returning these lands to economic use. International structures also provide equipment
and conduct training for Ukrainian sappers [1, p. 73].

Organizations such as the Food and Agriculture Organization of the United
Nations (FAO) and the United Nations Development Programme (UNDP) are
providing technical assistance for the implementation of modern agricultural
technologies. They promote the development of precision agriculture, the use of drones
for soil monitoring, and the introduction of bioremediation methods for cleaning up
contaminated land. This allows for increased efficiency in the use of land resources and
reduced environmental risks.

International organizations, including the Global Environment Facility (GEF) and
the European Environment Agency (EEA), are helping to implement projects to restore
degraded lands and restore soil fertility. They provide expert support in developing
strategies for sustainable land use and ecological restoration. They also promote the
introduction of organic farming and the reduction of chemical use, which allows
preserving the natural potential of soils.

An important direction is support for the restoration of legal order in the field of
land use. International organizations such as USAID and the European Union are
helping to reform land legislation, provide legal assistance to citizens in restoring land
documents, and support the creation of a transparent land cadastre system. This
contributes to the formation of an effective land market and the attraction of investors.

Organizations such as the International Labour Organization (ILO) and the Red
Cross provide assistance to local communities affected by the war. They support
programs, job creation, and the development of cooperatives. This allows for social
stability and facilitates the return of populations to their homes.

Thus, as we can see, international partners are actively cooperating with local
organizations and communities, facilitating their participation in land use restoration
processes. This includes training farmers in modern management methods, supporting
local initiatives, and involving communities in land resource management [1, p. 75].

Thus, the role of international organizations in the restoration of land use in
Ukraine is critically important. They provide financial, technical and expert support,
promote the introduction of innovative technologies and help solve socio-economic
problems. Thanks to their participation, Ukraine will be able not only to overcome the
consequences of the war, but also to create a modern, efficient and environmentally
sustainable land use system.

Literature
1.  Gavrilenko, P.S. "The role of international organizations in land restoration".
Dnipro: JINUY 2019.
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MI’KHAPOAHA EKOHOMIYHA THTEI'PALLIA:
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JINTOBCHKO-YKPATHCHKUH JIIEM Nel
JIyk'ssHuyk Jlrogmuiia

YUCHULIS

MupuaHcbKka riMHasis

VYkpaiHa

[mobGanizamiiiHi  mpolec BU3HAYAIOTHCS  BCEOXOIUTIOIOYMM, IUIaHETapHUM
MacmTaboM, 110 XapaKTepU3yeEThCS CHIBOPALCK JAEpKaB Ta MIDKHAPOIHUX
opraHizamifHuxX cy0'exTiB rocromaproBanHsa. [lig niero mporecy mmobamizamii
BIJIOYBalOThCSl 3MIHM B CYCHUIBCTBI B IUIOMY. SIKIIO TOBOPUTH MpO I1HTErpauiiiHi
IOPOLECH, TO XapakTepHOI O3HAKOIO € CIHIBIOpals Ta B3a€EMOBITHOCHHH, IO
B1JI0YBalOThCS Ha PIBHI AEKIIBKOX J€P>KaB, PE3yJIbTATOM YOO CTA€ YTBOPEHHS € JMHOTO
€KOHOMIYHOTO MPOCTOPY (BUIBHUH pyX KaIliTalxy, pooodoi CHIIM, TOBApIB 1 MOCIYT).

Axkmo robanizaliifHi Opolecu € 3aKOHOMIPHUM PO3BUTKOM CYCHIILCTBA, TO
1HTEerpaliiiHi IpoleCcu OCHOBYIOTHCSI Ha BIJIMOBIIHOCTI PO3BUTKY cep CyCHUILHOTO
KUTTSI TIEBHUX KpaiH, IO TpParHyTh 10 1HTerpamii (MOJITUYHE Ta EKOHOMIYHE
HiAIPYHTS, 1HGPaCcTPyKTypa KpaiH-y4acCHHUIb Ta 1HII YAHHUKH).

I'moGaimizariiss CBITOBOI €KOHOMIKHM € OO0'€KTMBHHUM NIPOIIECOM, IO BimoOpaxkae
CyyaCHUM eTall TOCHOJAapChbKOrO PO3BUTKY KpaiH CBITY Ta MNOTPEOU BEIUKOTO
TpPaHCHALIOHAJIBHOTO BUPOOHUITBA. OCHOBHUMHU PYUIIHHUMH CHJIaMH EKOHOMIYHOT
ro0amizailii € He3BOPOTHIA JTUHAMIYHUN MPOIIEC MTPUCKOPEHHSI HAYKOBO-TEXHIYHOTO
MPOrpecy 1 PO3UIMPEHHS IISTIbHOCTI TPAaHCHAIIOHAIBHUX Kopriopartlii [1].

MixHapogHa €KOHOMIYHA IHTeTrpallisd — IIe mpolec 301MMKeHHS Ta 00'€THaHHS
€KOHOMIK PI3HUX KpaiH B €JUHUI roCHOAapChbKUN KOMIUIEKC Ha OCHOBI MOIIMOIEHHS
CTIMKMX B3a€MO3B'SI3KIB Yy BHUpPOOHUITBI 1 pO3MOAUII  mpami, B3aeMOMIIi
BIJITBOPIOBAJILHUX CTPYKTYp Ha PI3HUX PIBHAX HAIIOHAIBHUX TOCIOAAPCTB, IO
3YMOBITIO€ 30JIM>KEHHS 3T1THO 3 MDKIEPKaBHUMH YIOIaMH FOCIOAAPCHKUX MEXAHI3MIB
1 y3TOJIPKEHE PETyIIOBaHHS MIKIEPKABHUMU OpTraHaAMU.

[HTerpanisa Mae HaCTyIHI piBHI: B3aEMO/I1s1 Ha PIBHI MIAMPUEMCTB Ta OpraHizailii
(cTBOpEHHS TpaHCHAIIOHATBLHUX KOPIIOpaIliil); B3aEMOJIisl Ha PiBHI JIepkaB, MapTiid Ta
opraHizaliii, COLIJIbHUX TPYyH, OKPEMHUX TPOMAJSH PI3HUX KpaiH;, IHTErpariiiHe
YIPyHOBaHHS SIK pe3yJbTaT MIXKHAPOJHOTO 00'€ THAHHSI.

VY mporueci iHTErpaii OKpemi Tpynu KpaiH CTBOPIOIOTH OJIHA OJIHIA OLIbII
COPUSITIUBI YMOBH y TOPTiBII, HaJIaHHI MOCIYT, IEpPEeMIllIeHH] (PaKTOpiB BUPOOHHUIITBA
1 3arajJioM CTUMYJIIOIOTH PO3BUTOK MIKHAPOMTHMX €KOHOMIYHUX BIIHOCHH y paMKax
1HTerpariiHux 00'eJHaHb.

YYacHUKHM 1HTErpaliifHOTO TMPOILECY 3AINCHIOIOTh DINHOMIMKA TMOALT Tpaill,
IHTEHCHUBHIIIIE OOMIHIOIOTHCSI TOBApaMH, MOCIyTaMH, KarmiTajiaMu i poOOY0I0 CHUIIOHO.
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MiKHapogHa €KOHOMIYHA IHTerpaiis € TporecoM  30JMKeHHS  Ta
B3aEMOIIPOHUKHECHHS HAIlIOHAJTBLHUX TOCIOJAPCTB TPYIH KpaiH, CIPSIMOBAHHX Ha
CTBOPEHHS €IMHOT'O TOCIOAaPChKOro MeXaHismy [2].

MiKHapogHa €KOHOMIYHA IHTerpamis — I eTalm y TIpoIeci PO3BUTKY
MDKHAPOJHOTO MOAUTY Mparl, A SKOT0 XapaKTepHUM € YTBOPEHHS OJHOPITHOTO
rOCIOJapPChKOTO OpraHi3My, IO OXOIUTIOE JIEKUIbKa KpaiH, BUHUKHEHHS I[UTICHOCTI
BiJTOKPEMJICHOTO KOMIIJIEKCY JIEPKaB.

XPOHOJIOTIYHO 1HTErpaliiHUM THI MI>KHAPOJHUX €KOHOMIYHUX BIJIHOCHH TIOYaB
dbopmyBaTHCs Micis APYroi CBITOBOI BifHU. B OCHOBI 1HTerpallii jiexkaTth 00’ €KTUBHI
MOTpeOr PO3BUTKY MPOTYKTUBHUX CHJI.

VY 3aranpbHOMY BUIJISAI OO0 €KTUBHY MPUYMHY MIKHAPOIHOI E€KOHOMIYHOT
1HTerpamii MOXHa BHM3HAUUTHU SIK HEOOXIAHICTh MOJIOJaHHS CYNEPEUYHOCTI MIXK
OYCBUIHUMH PEAJTLHUMH BUTOJIAMH JIJI MIJNPUEMCTB BiJl y4acTi B MIKHAPOJIHOMY
MO/ Mpall Ta HEraTUBHUMHU (PaKkTopaMy MIXKHAPOJAHOI €KOHOMIYHOI B3a€EMOIi —
TEPUTOPIATLHOIO BIIIANICHICTIO, MEHIIOK MOOUIBHICTIO (DaKTOpIB BUPOOHUIITBA 1
peCypcCiB, MUTHHX Ta BaJIOTHUX OOMEXEHB TOIIIO.

[lepmoro Qopmoro € mignucaHHs NpePepeHiiHuX TOoproBux yroia. Bouu
MIMUCYIOThCA a00 Ha JBOCTOPOHHIM OCHOBI MK OKpEeMHUMH KpaiHamu, abo Mixk
ICHYIOUMMU yTPYIYBaHHIMH Ta OKPEMOIO KpaiHOIO.

Hpyroro (opmoro iHTerpairii BUCTynae 30Ha BUTbHOI Topriemi. [Ipu ik dhopwmi
iHTerpaiii KpaiHu JTOOPOBUILHO BIAMOBJISIOTBCS BIiJl 3aXHUCTY CBOIX HAaI[lOHAJBHUX
PUHKIB TUIBKM y BIIHOCHMHAaX 31 CBOIMH MapTHEpPaMH MO JaHOMY OO0 €IHaHHIO, a
CTOCOBHO TPETIX KpaiH BOHM BHUCTYINAIOTh HE KOJIEKTUBHO, a 1HJIWBIIyalbHO, TOOTO
30epiratoTh CB1ii EKOHOMIUHUN CYBEPEHITET.

binbm po3BuHyTOI0 (HOPMOIO perioHaNIbHOI 1HTErpallli BUcTynae MUTHUN COO3.
VY paMmkax 1mporo iHTErpamiiiHoro o0’ €qHaHHS 30BHINTHBOTOPTOBENbHI 3B SI3KU HOTO
YJICHIB 13 TPETIMH KpaiHaMU BU3HAYAIOTHCSI KOJICKTUBHO. Y YaCHUKU 3BOJSTH CILIHHO
enMHUN TapudHUil 0ap'ep MPOTH TpeTiX Kpaid. Lle mae MOXKIUBICTH OUIBII HAAINHO
3aXUCTUTU €AUHUN PETIOHATBHUI PUHKOBUM MPOCTIP, IKUM (POPMYETHCS 1 BUCTYIIAE
Ha MDKHAPO/IHIN apeHi K 00'eTHaHU TOPTOBUIA OJIOK.

YerBepToro (HOpMOIO pO3BUTKY 1HTErpaliiHux o0'eqHaHb € CHUIbHUN PUHOK.
Tyt yci xapakrepuctukun MUTHOTO COr03y 30€epiraroTh cBoe 3HaueHHs. Kpim Toro, y
paMkax CHUIBHOTO PUHKY YCYBAIOThCSI 0OMEKEHHS Ha MEPEeMIIICHHS pPi3HUX (PaKTOPiB
BUPOOHUIITBA, 1110 MJACUIIIOE EKOHOMIYHY B3a€MO3AJICKHICTh KpaiH — YJICHIB JAaHOTO
BUJy 1HTETpaIiiHoro o6'ennanns [3].

[lin MIKHApOIHOIO EKOHOMIYHOKO IHTErpalli€ld PO3YMIIOTh CTYHIHb 3puIOl
IHTEpHAIlIOHAJI3aIlli BUPOOHUIITBA HA OCHOBI PO3BUTKY TJIMOOKMX 1 CTIMKHUX
B3a€MO3B'S3KIB 1 MOAUTY TMpalll MDK HalllOHAJbHUMH E€KOHOMIKAMH, IMOCTYIOBOTO
3MUTTS BIATBOPIOBAJIBHUX CTPYKTyp Oararbox KkpaiH. ExoHomiuHa iHTerparis
nepeadayae BUTbHUI pyX KalliTalliB, TOBAPIiB 1 JOACH MK KpaiHAMU-yUYaCHUISIMH.

MixHapoaH1 IHTETrpaliiHi YTBOPEHHS I'PalOTh KIIFOUOBY POJIb Y CY4aCHOMY CBITI,
CIPUSIIOYH CHIBIIpAIll MK KpaiHaMU Ta perionaMu. BoHM BIJTMBaIOTh HA €KOHOMIYHHMIA,
MOJIITUYHUM Ta COLIIOKYJIBTYPHUN PO3BUTOK CBOIX YJIEHIB.
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3HaYeHHS TAKWX YTBOPEHb IMOJISITa€ B HACTYITHOMY: PO3IIMPEHHS TOPTiBIIi
(nanpukian, €sponericbkuii Coro3 Ta IliBHIYHOaMEpHKaHChKa yroga MpoO BUIbHY
TOPTIBIIO MiJBUIYIOTH OOCSAT TOPTIBJII MK CBOIMH 4YJICHAMH, 3HIDKYIOUH Tapudu Ta
IHIIII TOPTOBENIbHI Oap'epu); CHPHUSHHS CEKOHOMIYHOMY 3pOCTaHHIO (1HTerpalliiHi
oprasizaiii CHpHSIIOTh PO3BHTKY CKOHOMIKHA Ta CTBOPEHHIO HOBUX POOOYUX MICITh
[IUISIXOM CIIUTBHOTO PUHKY Ta MPOEKTIB); MOJITUYHUHN BIUIUB (BOHU MOXKYTh BIUTUBATH
HAa MDKHApOJHY MOJITHUKY, MPEACTABISIIOYM CHUIbHY MO3UIII0 B MUTAHHSIX MUDY,
KJIIMaTy Ta TpaB JIOAWHN); MiHIMI3aIlisl KOHGTIKTIB (3aBASIKM CIIUIBHUM 1HTEpPECaM Ta
3rypTOBAaHOCTI MIXK YJI€HAMM, OpraHi3ailisi MOYKE 3MEHILIUTH KOH(IIKTH Ta 3a0e3MeYUTH
CTaOLIBHICTh); IHTETPOBAaHUM PO3BUTOK (CHPHUSIIOTH PO3BUTKY OCBITH, HayKH,
KYJbTYpH, TOKpAUIYIOUW SIKICTh KUTTSA TPOMAJSIH); 3aXUCT MpaB JIIOAUHU (JesKi
opraHizaili MarOThb CTPYKTYpH [JIsi 3aXHCTy IMpaB Ta COLIAJIBHUX CTaHAApTIB);
3a0e3neueHHsT MUPY 1 CTaOLIBHOCTI (JOMOMararoTh y BpPETYJIIOBaHHI KOH(IIKTIB Ta
3a0€e3Me4YeHH] perioHaabHO1 CTa0IbHOCTI) [4].

ExonomivuHa iHTETpaIlis 1e mpoiec 30JmKeHHs HaIllIOHAIbHUX €KOHOMIK IIISIXOM
CTBOPEHHSI €JIMHOTO €KOHOMIYHOTO MPOCTOPY /Jis BUIBHOTO IMEpeMIilllaHHs TOBapIB,
MOCITYT, KamiTasiB, poO04oi CHIIM MK KpaiHaMu. MiXXKHapoHa €eKOHOMIYHA 1HTErparlis
3MIACHIOETHCSI HA OCHOBI PO3BUTKY CTIMKMX B3a€MO3B’SI3KIB 1 MOAULY Mpari Mix

dbopmax.

[Iporiec ekoHOMIUHOT 1HTETpallii BiI0OyBaeThCs TOA1, KOJIM /1Bl a00 Olble KpaiH
00'€THYIOTBCS Pa3oM JUIsl CTBOPEHHS IHPIIOTO €KOHOMIYHOTO mpocTopy. Kpainm
YVKJIQJIal0Th 1HTErpalfiiiHi yrojau, CIHOIBalOYMCh HAa EKOHOMIYHMM BHIpalll, Xoua
MOKYTh TAKOX NEPECIII1yBaTH MOJITUYHI Ta 1HIII LTI

VY cywyacHMX yMOBax pO3BUTOK IHTETpaIliiHUX TMPOIECIB BU3HAYAIOTh TakKi
YUHHUKY, SK JUHAMIKa 1HTEepHAIllOHATI3allil TOCIOJAPChKOT0 KUTTS, MOTIUOIECHHS
MDKHApOJHOTO TOAUTY TMpalli, 3arajJbHOCBITOBAa 3a CBOIM XapaKTepoM HayKOBO-
TEXHIYHA PEBOJIIOLIS, MIABUIIIEHHS CTYIEHS BIIKPUTOCTI HAIlIOHAJIbBHUX €KOHOMIK.

VY npocTtopoBoMy BiJIHOIIEHHI MOXXKHAa BUOKPEMHUTH HACTYIMHI PiBHI 1HTErparii:
MaKpO-periOHAIbHUN — 00’€HAHHS Jep)KaB BEIMKOro periony (3axigHa €pomna,
[lentpanbHa €Bpoma, Cximna €spoma, llentpansHa €poma, CxigHa €Bpomna,
[lenTpanpHa A3is (a3iaTchki KpaiHu KonuImHbOro Pasnsuchkoro Coro3y, a TaKoX
Mownromnis), [TliBnenna A3is, Aziarcbko — TuxookeaHChKU perioH, [liBHIYHa AMepuKa,
Jlarunceka Awmepuka, bauspkmit Cxin, 3axinHa 1 LlentpanbHa Adpuxa, CxigHa
Adpuka, IliBnenna Adpuka); Me30-periOHaIbHUNA — CHIBPOOITHHUIITBO MK
MPUKOPIOHHUMHU AMIHICTPATUBHO — TEPUTOPIaIbHUMHU YTBOPEHHSIMHU JEpKaB
(eBpOperionu); MIKpO-perioHaIbHUM — CIIJIBHI CIIeIliajbHI €KOHOMIYHI 30HH.

Ha piBHI HalloHAJIbHMX EKOHOMIK 1HTErpamisi pPO3BUBAETHCA HA OCHOBI
dbopMyBaHHS €KOHOMIYHUX 00'€THAHb KpaiH 3 TUM YH IHITUM CTYIIEHEM y3TOKEHHS
iX HaIllOHAJIBHUX MOJITHK. 3a CTPYKTYPOIO IHTETpaIliiiHI MPOLIECH MOAUISIOTh HA MIKPO
Ta MakpopiBeHs [5].

OTxe, cy4acHHMM eTam pO3BUTKY CBITOBOi EKOHOMIKM XapaKTEPHU3y€EThCs
PO3LIMPEHHAM Ta MOMIMOJIIEHHSIM IHTETpaliiHUX MPOLIECIB, SIKI BIUIMBAIOTh HA SIKICHI
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Ta KUJIBKICHI MMapaMeTpu PO3BUTKY BCIX (OPM MIKHAPOIHUX €KOHOMIYHHMX BITHOCHH.
3pocraioya €KOHOMIYHA B3a€MO3AJIEKHICTh Ha PI3HUX PIBHAX - JBOCTOPOHHBOMY,
CyOperioHaJbHOMY, PETIOHATHPHOMY Ta MUKPETIOHAIBPHOMY € XapaKTEPUCTHKOIO
CyYaCHMX MDKHApOJHUX EKOHOMIYHUX BITHOCHH. DOpMU EKOHOMIYHOI B3aeMOIl
3aJIeKaTh BiJ] EKOHOMIYHOTO PO3BUTKY KpaiH-y4acCHHIlh, KOKHA 3 SKHX BIUTMBAE HA
HANPSIMOK Ta CIPSIMOBAHICTh 1HTETpallii.

Cnucox BUKOPUCTAHMX JKepeJ
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TEXHOJIOI'TYHA CTIMKICTh YKPATHU B YMOBAX
BOEHHOI KPU3U: KIIBKICHA OILIIHKA TA
HPIOPUTETHU ITAPTHEPCTBA 3 €C

JAy0 Anapiii MuxaiijioBu4

acripaHT

Kadenpa MeHeKMEHTY 1 MI>KHAPOAHOTO MiANPUEMHHULITBA
Hamionansuuii yHiBepcuTeT «JIbBIBChKA MOMITEXHIKAY

M. JIbBIB, YKpaina

[ToBHoMacmTabna arpecis Pocii cnpuuMHMIIa y TEXHOJOTIYHOMY PO3BUTKY
VYkpainu edekr, IKuii BaXKKO OMUCATH OJHUM CIOBOM. 3 OJHOTO OOKY — OOOpOHHO-
MpOMHUCTIOBAa MOOLTI3aIlis, sSKa HE Ma€ aHaJoriB cepela IMOpIBHIOBAaHUX KpaiH. 3
IHIIOTO — MPUCKOpPEHa Jerpajamnis IUBUIBHOIO BUPOOHUYOrO CEKTOpY, sKa
HAKOIUYY€EThCSI HEMOMITHO, TIOKM PECYPCH 1 yBara 3ocepemkeni Ha obopoHi. L1 nBa
MPOIIECH WIYTh TOPYY — 1 SIKpa3 y [IbOMY IOJISITAa€ TOJIOBHA aHANITUYHA ITpo0IeMa: K
BUMIPATH TEXHOJIOTIYHHM CTaH KpaiHW, KOJIH OJUH CEKTOp 3JITa€ Bropy, a pemra
MMOBUILHO OC1Ja€ BHU3?

3a aBTOpCHKMMH po3paxyHkamu Ha ocHOBI Penn World Tables 10.01 Ta 6a3u
SIPRI [1, 2], MyIbTUILTIKATUBHUN 1HAEKC TEXHOJIOTTYHOTO MpopuBy YKpainu y 2023
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p. cranoBuB 24,03 Gasla — HMWXKYe BCTaHOBJIEHOro mnopory 28,84 Gana. Mojenb

BKJIIOYAE IIICTh OJIOKIB 1HIMKATOPiB, HOpMOBaHuX y mkaii 1-100: mudposa qudys3is
(B: = 25,75), ctpykrypHa tpanchopmariis (B2 = 7,84), nponyktuBHicts (Bs = 4,74),

moacekuil kamitan (Ba = 44,94), kanmitansHa 0Oaza (Bs = 45,38), oboponHO-
npomuciioBa MooOimzaiis (Bs = 98,81). IaTerpanpHuil 1HAEKC PO3PaxOBYETHCS 3a
BupoOHHUoo  ¢yHkiiero Ko6ba—[yrmaca — d¢opma, sKa YHEMOXKIUBIIOE

KOMITEHCAIIII0 C1a0KUX OJIOKIB CUIIbHUMHU.

Hudpu nmo oxpemux 0JIOKaX MOSICHIOIOTH, YOMY 3arajibHUN 1HACKC 3aTUIIUBCS
HUK4e nopory. binok nmpoayktuBHOCTI (4,74) € y 15 pa3iB HUKYUM Bl HOJbCHKOTO
(74,06) 1y 21 pa3 — Big HiMenibkoro (97,58). CtpykrypHa Tpancdopmartis (7,84) —
y 9 pa3iB HUXK4Ya Bia ecToHCBHKOI (57,27). ITpu nbomy BITK-010k mocsar 98,81 6ana —
a0COJIIOTHE TIepIIe MICIIE cepell I'ATH KpaiH BUOipkHU. JIoOyTOK IIECTH YUCe, 1€ OJHE
nopiBHIOE 4,74, 3aMIIaTUMETHCA MaJIUM HE3aJIeKHO BiJI TOTO, IKUM € MaKCUMAaJIbHUI
osiok. e marematuunuii akt, a He CyKeHHS [1, 2].

3a inepiiiauM poruo3oM A0 2030 p. MyIbTUIUTIKATUBHHUMN 1HIEKC 3HU3UTHCS JI0
11,75 6ana (-51,1%). ['onoBHUI YMHHUK — KOJIAINC KaMiTaJbHOTO OJIOKY: IPOTHO3HE
3HaueHHs 1,00 BHACHIIOK pyHHYBaHHS BUPOOHHUYOI IHPPACTPYKTypU Ta XPOHIYHOTO
nedIIUTY IHBECTHUIIN Y IUBUIBHOMY CEKTOP1. 3yMUHUTH 110 TPAEKTOPII0 BHYTPIIIHIMU
pecypcamMu B yMOBax AakTHUBHUX OOWOBHX M1 HepeadbHO. TyT 1 BHUHHMKA€E pOJIb
naptHepcTBa 3 €C — He K OOHYC JI0 BJIIACHUX 3yCUJIb, a K €JUHHUM peaiCTUYHHUNA
BXKUJIb 3MIHM HampsiMKy [3].

Ukraine Facility (50 mupa eBpo, 3 sikux 6,97 mupn — iHBeCTHLIMHMNA (HOHT)
Mpalioe 3a OAHUM IPUHIIMIIOM: HE BIIHOBHUTH 3pyHHOBaHe, a 30yayBatu kpaiie [3].
Ha npakTtuii ne o3Hadae, IO KOWITH MalTh ITM HE Ha BIATBOPEHHS CTApUX
MOTY>KHOCTEH, a Ha iXHIO 3aMiHy siKkicHO BuimMmu. €BPP uepe3 Green Economy
Financing Facility mnokpuBae n0 50% KpeauTHOTO pU3UKY JJs  3€JIeHOl
MOJIepHi3allii — MeXaHi3M, SIKMHA 3HWXKY€ MOPIr BXOMYy Ui KOMEpUiMHUX OaHKiB. I
OKpPEMO BapTO Bi3HAYUTH IU(PY, KA YacTO TYOUTHCS B 3arajbHiil putopuill: 165
YKpaiHChKUX oOpraHizaiiil Bxke OepyTh ydacTtb y KoHcopuiymax Horizon Europe 3
¢dinancyBaHHsIM moHan 46 MJIH €Bpo, a yCHIIHICTH 3asBok (15,69%) BigmoBigae
cepeanpoMy 1o mporpami [4]. Lle o3Hauae, 1m0 yKpaiHChKa HayKa 3aJIMIIAETHCS
KOHKYPEHTOCIPOMOKHOIO HaBITh 3apa3.

Tpu European Digital Innovation Hubs — y JIbBoBi, XapkoBi Ta J[Hinpi — €
NEPIIOK0 1HCTUTYIITHOIO OCHOBOIO ISl MEPETBOPEHHS IIMX PECYpCiB Ha peabHy
TEeXHOJIOT1UHY 1HTerparito. KoxeHn xab Hamae miAmpueMcTBaM IMOCIYTH ampooariii
TEXHOJIOT1H, TOCTyny A0 (iHAaHCYBaHHS Ta MIJKIIOYEHHS 10 Mepexi maptHepis €C.
SIKI10 BOHU 3ampalfioloTh SIK 33 JyMaHo — a Iie 111e He GakT — 1e Oyje TOH eIeMEeHT,
AKOr0 HalOLIbIIIe OpaKye: MiClle, /1€ 30BHIIIHE (DIHAHCYBAHHS 1 BHYTPILIHIN MOTEHI1aI
3YCTPIYarOTHCS 1 TEPETBOPIOIOTHCS HA MOCh KOHKPETHE.

Crparerisi «cnodatrky IMepeMora, MoTIM PO3BUTOK» BHUIJISIA€ JIOT1YHO, aje
NPUXOBY€E MACTKYy: TEXHOJIOTIYHA Jerpajailis, SKa HAKOMUYYe€TbCS 3apas, MiCIs
3aBEpIICHHS KOHQIIIKTY KOIITYBaTUME 3HAYHO OUIbINE, HI’K KOIITYBAJIO O 1 3yNMHUHUTH
croronni. BIIK-nepeBara y 98,81 6ana — 1ie crpaBKHE JOCSATHEHHSA. AJie BOHO
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3QJIMIIAETBCSA OCTPIBIIEM y MOpl JErpaaylouuxX I[HUBUIBHUX CEKTOpIB, JIOKH HE
3'sBIsIETbCST MexaHi3M TpaHcdepy. [laptHepctBo 3 €C — He OnaromiHICTh 1 HE
Haropo/ia 3a NpaBUJIbHUN reonoiTHIHu BUOIp. L{e incTpymeHT. [ Bij TOro, HACKUTEKH
VYkpaiHna 3M0ke HUM CKOPUCTATUCS CTpPATEriyHO, a HE CUTYaTHMBHO, 3JIEKUTh, UM
NEPETBOPUTHCSI OOOPOHHUH IMITYJIEC HA IIOCH OLjIbIIIE.
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Section: Finance and Banking

CTPATEI'TYHI TPAHC®OPMAIII 30BHIINIHbO1
TOPI'OBJII YKPAITHU B YMOBAX I''IOBAJIBHUX
BUKJIUKIB

€pemenko Kpicrina

3100yBayka BUIOT OCBITH

Anapienko Mapis

K.€.H., JIOIEHT

Kadenpa dpinancoBux TexHoJorii T2 O13HECY

Hep>xaBauii yHiBepcuTeT « KUIBChKMIA aBlalliiHUNA IHCTUTYT», Y KpaiHa

Ha cyyacHoMy erami 30BHIIIHBOTOPTOBEIbHI BITHOCHHHU YKpaiHu (GOPMYIOTHCS
MiJ BIUIMBOM CHUCTEMHHMX O€3MEKOBUX BHUKIUKIB 1 XapaKTepPU3YIOThCS CYTTEBOIO
NEPEOPIEHTALIEI0 TEOMOTITUYHUX MPIOPUTETIB. AHalI3 JWHAMIKM MDKHApOAHOL
TOpriBii ynpoaosxk 2022-2025 pokiB CBIIYUTH MPO TE, IO 30BHIIIHA TOPTiBISA
nepecrajia OyTH BHUKJIIOYHO EKOHOMIYHOIO KaTeropiero Ta Halyla craTycy
CTPATETIYHOTO IHCTPYMEHTY 3a0€3MeUeHHS HaIllOHAIBHOI cTiKoCTi. CTanoMm Ha 2026
pPIK OCHOBHI HaNpsMH TOProBEJIbHUX IIOTOKIB OCTaTOYHO II€PEOPIEHTOBAHI Ha
€BPONEHCHKUNA PHUHOK, SKUA HUHI aKyMylroe ToHan 65 % 3araibHOTO 00CATY
yKpaiHChKOTro ekcrnopty ToBapiB [1]. Taka mBuka TpaHncpopmallis crajga MOKIUBOIO
3aBASIKA BIPOBAKEHHIO MPEPEPEHILIINHOr0 PEeXKUMY «EKOHOMIYHOrO O€3Bi3y», ILIO
(GakTHYHO YCYHYB MHTHI Ta KBOTHI Oap’epu [7]. BoaHouac MakpOeKOHOMiuHi
IHAMKATOPU JIEMOHCTPYIOTh 3pOCTaHHs Je(dILUTY TOProBEIBHOTO OallaHcy, U0
3YMOBJICHO 3HAYHOIO 3aJICKHICTIO BiJ IMIOPTY TEXHOJIOTTYHOTO OONagHAHHS Ta
€HEProHOCIiB, HEOOXIAHMX JUIsi BIJIHOBIEHHS 1 MOJIEpHI3aIil MPOMHUCIOBOTO
MOTEHI1ATY KpaiHH.

AHani3 TOBapHOi CTPYKTypH TIOCTaBOK Ha 30BHINIHI PUHKH CBIIYUTH IPO
30epekeHHs KIIFOUOBOI POJIi arpolmpoOMHCIOBOTO CEKTOpPY, sIKui rerepye moHaa 50 %
BaJIOTHUX HAIXO/KEHb KpaiHu. YKpaiHa MpoJOBKYE BUKOHYBATH MICI1IO T71I00aJIbHOTO
rapaHTa IMpOJOBOJIBYUOI  CTAOUIBHOCTI, YTPUMYIOYHM JIJAEPCTBO B  CEIMEHTI
COHSIIIIHMKOBOT 0111 (0:113bK0 40 % CBITOBOIr0 00CATY) Ta eKCOpTy 3epHOBUX. O/IHAK,
MPIOPUTETOM EKOHOMIYHOI MOMITHKA Ha 2026 pik BU3HAYEHO I1HTEHCU]IKAIIIIO
Nepexoy BiJi CHPOBUHHO-EKCIIOPTHOI MOJIEN 10 PO3BUTKY 1HAYCTpPIH 13 TIIMOOKOIO
nepepodkoro. DopMyBaHHS J0AaHOT BAPTOCTI B MEKaX KpaiHU MIJISIXOM MOEPHI3allii
XapyoBoOi Ta JIEPEeBOOOPOOHOI MPOMHUCIOBOCTI A03BOJISIE HE JIMIIE AUBEPCU(IKYBATH
BaJIOTHI PU3HUKH, a i chopMyBaT PyHIAMEHT JJIsl CTAJIOTO 3pOCTAaHHs 3alHATOCTI Ta
3aJTy4eHHS IHBECTHIIIN y JI€OKYIIOBaH1 perionu [4].

TpancroprHa cucrtema 3a0e3MeYeHHs] 30BHINIHHLOCKOHOMIYHOI JISSIBHOCTI
VYkpainu 3a3Hanma MmacmTabHoi Ta OesmpereeHTHOI TpaHcdopmailii. brokyBaHHs
rIIMOOKOBOAHUX TOPTIB YOpHOTO MOps CTalo Karajai3aTopoM JUisl IHTEHCHUBHOTO
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PO3BUTKY CYXONYTHOI 1H(GPACTPYKTYpH Ta PIYKOBHX JIOTICTUYHHUX MapuipyTiB [3].
[IpakTika GYHKIIIOHYBaHHS TYHKTY MpomycKy «SromuH—/{oporycek» BHsIBHIA
BHUCOKY YYTJIMBICTh JIAQHIIOTIB TIOCTAYaHHS JO MOJITUYHHX 1 aAMIHICTPaTUBHUX
Oap’epiB Ha KOpAOHAX 13 CyCIAHIMU JiepKaBaMH, 1110, CBOEIO YEProro, MPHU3BENIO 10
3pocTaHHs JorictuuyHux BuTpar a0 40% Baprocti mpoxykuii [2]. BopoBamkeHHs
iimiatuBn  «llnsaxu  comimapuocti» (Solidarity Lanes) crpusimo 30UTbIIEHHEO
MPOITYCKHOI CHPOMOKHOCTI 3aJ13HUYHOTO TPAaHCHOPTY NMpHOJM3HO Ha 25%, TOal sK
PO3BUTOK JYHAWCHKUX MOPTiB [3Main 1 Peni 3abe3neunB 3pocTanHs 00CATIB MEPEeBAIKH
y yotupu pazu. CyTTEBUM KPOKOM y HampsiMi JOCSITHEHHS JIOTICTUYHOT HE3aJIEKHOCTI
CTaJI0 CTBOPEHHS Ta (PYHKIIOHYBaHHS BJIACHOTO MOPCHKOTO KOPUIIOPY, SKHM Jae€
MOXJIMBICTh 3J1MCHIOBATH €KCIIOPTHI BIABAHTAXKCHHS HE3aJICKHO BiJl 30BHIIIHIX
MOJITUYHUX JIOMOBJICHOCTEH 13 JIepKaBOI0-arpecoOpPOM.

[Ipouec inTerpaitii 10 MutHOro ipoctopy €C y 2026 poiii nepeiioB y MIOMUHY
MOBHOT IM(pPOBOI Ta HOPMATUBHOI CHUHXpOHI3alii. BuKOpuUCTaHHS TpaH3UTHOI
cuctemu NCTS BIIKpHIIO JJIs1 BITYM3HIHOTO 013HECY JOCTYM 0 CIPOIICHHUX MPOIIEIYP
y 36 kpainax cBiTy. KibKicTh KOMITaHi# 31 cTaTycoM ABTOPU30BaHOT'O €KOHOMIYHOTO
onepatopa (AEO) nepeBununa 50, 1m0 miaATBEPIKY€E BUCOKHIM PiIBEHb MPO30POCTI Ta
HAJIAHOCTI yKpalHChKHX ekcrnoptepiB. OnTumiszalilis IpoIeciB y MeXaX CHCTEMH
«€nuHEe BIKHO»  JIO3BOJHMJIA CKOPOTHUTH 4Yac MHUTHOTO O(QOPMIIGHHS IS
HU3BKOPHU3UKOBHUX KaTeropiit ToBapiB 10 15-20 XBUIMH, 110 MIHIMI3Y€ OIOPOKPATHYHI
3aTPUMKH Ta KOPYMIIHHI PU3UKH, CIPUSIOUN IPUCKOPEHHIO 00OPOTHOCTI 00OPOTHUX
KOIITIB MANPUEMCTB.

OkpeMuM  JApailBEpOoM  €KOHOMIYHOTO  3pOCTaHHS  BHUCTYNA€  CEKTOp
IHTENEKTyaIbHUX MOCIYT, /1€ TPOBiAHI no3ullii 3aiimae IT-innycTpis. HaBith B ymoBax
1HGpacTPYKTYpHOT HECTAOUTIBHOCTI Ta BOEHHUX 3arpo3, ekcrnopt [T-nocnoyr crabiiapHO
3a0e3neuye moHaj 7 MIP/I I0JI. BAFOTHOT BUPYUYKH Ha pik. YacTka MociyT y 3arajibHii
CTPYKTYypl eKcropTy cralinizyBanacs Ha piBHI 20-22 %, 1m0 AOBOAWTH MOCTYIOBY
TpaHcopmartlito YKpaiHM Yy BHUCOKOTEXHOJOTIYHMM Xal. Po3mmpeHHs Mepexi
IHKUHIPUHTOBHUX LIEHTPIB Ta €KCIIOPT HAYKOMICTKUX PIIIEHb CIPHUSE BKIOYEHHIO 10
MDKHAPOJHUX JIAHITIOTIB ()OPMYBaHHsI BapTOCTi, a TaKOX aKTUBI3yE€ HAIAXOIKCHHS
1HO3EMHOTO KamiTajay B Tajy3i, 10 MaloTh 3HAYHUM TMOTEHINaN IJis TMOAAIBIIOrO
PO3BUTKY ¥ PO3LINPEHHS.

JIoIaTKOBUM YMHHMKOM BIUJIMBY Ha TOPIroOBEJbHHUIA OalaHC € CTPyKTypa
KPUTUYHOTO IMITIOPTY. YKpaiHa BUMYIIIEHA HAPOIIyBaTH 3aKyMiBIIi MPOAYKIIi BUCOKUX
TEXHOJIOT1H, 3ac001B aBTOMATH3aIlil Ta KOMIIOHEHTIB JIJII GHEPreTUYHOro cekTopy. e
CTBOPIOE HAaBAHTAXKCHHSI HA 30JI0TOBAJIIOTHI PE3EpBU, MPOTE € HEOOXITHOIO YMOBOIO
JUIS TEXHOJIOTTYHOTO TIepe030pOEHHS TPOMUCIOBOCTI.

Baromum acnexkrtom po3BUTKYy y 2026 poll BUCTyNa€e MOJOJAHHS HETapU(HUX
oOMeXeHb y TOpriBii 3 aepkaBamu €Bporeiicbkoro Coro3y. [lompu mepeBaxHy
JaCTHHY MUTHHX Oap’epiB OyJIO CKacCOBaHO, YKPaiHChbKI BUPOOHHMKH TMPOJOBXKYIOTh
CTHUKATUCS 3 TPYAHOIIAMH, TIOB’S3aHMMH 3 TEXHIYHUM pETYJIOBAHHSM Ta
HEOOX1AHICTIO BiAmoBiatn BuMoram mnomitTukun Green Deal. 3anpoBamkeHHs
MexaHi3My ByrieneBoro kopuryBaHHd CBAM cTuMysioe BenuKi MPOMUCIOBI
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MIIIPUEMCTBA MPUCKOPIOBATH MPOLIECH €KOJIOTTYHOI MojiepHizalii. O4iKyeThCs, 110
B3a€EMHE BU3HAHHS cepTU(dikaTiB y Mexkax MailOyTHRO1 yroau ACAA cTaHe KIIF0OUOBUM
dakTopoMm, SKHI JO3BOJUTH 3AIMCHIOBATH E€KCIOPT YKPAiHCHKOI'O IMPOMUCIOBOTO
oOnagHaHHsT 0€3 MPOXOJKEHHS JOJATKOBHX MpPOLENyp IMepeBIpKH, 3a0e3medyroun
0i3uecy exkoHomito nmo 10% Butpar Ha ceprudikamioo. JlogaTkoBo ¢iHaHCOBA
CTaOUIBHICTh EKCIIOPTEPIB MIATPUMYETHCS 3aBASKH 1HCTpyMeHTaM EkcmopTHo-
KPEIUTHOTO areHTCTBA Ta HaJlIiHIM poOOTI OAHKIBCHKOI CUCTEMHU, 30KPEMa CUCTEMHO
BOKJIMBUX OAHKIB, III0 TAPAHTYIOTH 0€3MEPEPBHICTh MIKHAPOIHUX PO3PAXYHKIB.

KinbkicHl mapaMeTpu 30BHIIIHBOI TOPriBAl MIATBEPIKYIOTh HAsBHICTH SIK
MO3UTUBHOI TWHAMIKH, TaK 1 CTPYKTYpHHX AucOanaHciB. 3a miacymkamu 2025 poky
3arajbHUM 00CST €KCIOPTY TOBapiB YKpaiHU cTaHOBUB 0sin3bKo 40,4 MuipA 10:71., TOAl
K iMnopt gocsr 84,8 muip 1071, 1o chopMyBaio peKopIHE BiJl’€MHE Calb0 Ha PiBHI
44,4 mnpa on [6]. BogHodac croctepiraeThbes MOCTYIIOBE BITHOBICHHS €KCIIOPTHOTO
MOTEHI[1aTy MOPIBHIHO 3 KpU30BUM nepiogom 2022-2023 pokiB. Y CTPYKTYpl TOPTiBIIi
3 €C ekcropt 3pic 3 23,2 mupa goa. y 2023 pomi go 27,1 mupa mon. y 2025 pori 3
porHo3oM 10 29,4 mupa noit. y 2026 porti [1]. Jominyrody ponk 30epirae arpapHuii
CEKTOp, YacTKa sKoro mepeBuinye 60% 3araJibHOTO EKCIOpPTY, TOMI SIK YacTKa
MeTanyprii  ckoporuiacs jgo Omuspko 11,6%, mo BimoOpaxkae mporiec
AelHAycTplaiizamii Ta CTPYKTypHOi mnepeOyaoBu exkoHomiku. CriBmnpaus 3
MDKHApPOIHUMH (HIHAHCOBUMHU THCTUTYIIISIMU JJO3BOJISIE 3aTydaT KPEIUTHI peCypcH Ha
MUIBFOBUX YyMOBAaxX, IO YacCTKOBO KOMIEHCY€e Ae(IIUT TOPrOBEIBHOTO CalbJo.
BoaHouac nepkaBHa MOJITHKA IMIIOPTO3aMIIIEHHS B OKPEMHUX KPUTHYHUX HIIIaX
MOYMHAE TPUHOCUTH TMEpIIl pe3yJbTaTH, CTUMYJIOIOYM JIOKaTi3allil0 BUPOOHMIITB
1HO3€MHHUX OpEeH/IIB B YKpaiHi.

O1iHIOIYN TIEPCTIEKTUBU 1HBECTHUIIINHOT MPUBAOIMBOCTI, BAPTO MIAKPECIUTH
aKTUBHE (POPMYBaHHS HOBUX JIOTICTUYHHUX KJIACTEPIB y 3aXIIHUX PErioHax KpaiHw.
Po3BUTOK «CyXMX MOPTIB» 1 MYJIBTUMOJAJIBHUX TEPMIHAJIB CIpUsA€ IHTErpamii
TPaHCIIOPTHOI CUCTEMHU YKpaiHu a0 TpaHc’ eBporeicbkoi mepeski TEN-T. 3amydyeHus
MPUBATHOTO KamiTaly Yy CKIaJAChKy 1H(QPACTPYKTypy Ta CEpBICHI 00’ €KTH 3a0e3neuye
YMOBH JJisl TpaHcpopMallii KpaiHu Ha BaXXJIMBHUM JIOTICTUYHUN Xa0 MK €BpoIMoro Ta
A3ziero. Ie He nuiie 3a0e3neuye 101aTKOBI HAIXOKEHHS Bil TPAH3UTY, a i CTUMYJIIOE
PO3BUTOK CYMDKHUX cdep, 30KpeMa CTpaxyBaHHS, EKCIEIUTOPCHKUX TMOCIYyT 1
(h1HAHCOBOTO JII3UHTY.

BamiotrHo-kypcoBa nonituka HBY y 2025-2026 pokax Tako malia CyTTEBHUI
BIUTMB Ha MIATPUMKY E€KCIOPTHOI KOHKYpeHTOCHpoMokHOCTi. [locTynoBuii nepexina
J10 OUTBIII THYYKOTO KYPCOYTBOPEHHS JI03BOJIMB MTOM SIKIIIUTH BILJIUB 30BHIIIHIX IIOKIB
1 30eperTu 1iHOBY MpUBAOIUBICTh YKPATHCHKOI MPOAYKIII HA PUHKHA MIKHAPOIHOTO
piBHA. PO3BUTOK 1IHCTPYMEHTIB TOPrOBEIBHOTO (PiHAHCYBaHHS, 30KpeMa aKpeIUTUBIB
1 OaHKIBCBKMX TapaHTid, BIAKpUBAE YKPaiHCBKHUM KOMIIAHIIM MO>KJIMBOCTI
MIPOHUKHEHHS HAa HOB1 pUHKH [5].

Oco06nuBy yBary ciifi IpUAUTMTH PO3BUTKY JIFOJICHKOTO KaliTally K KIHOYOBOTO
HEMaTepialbHOTrO pecypcy 30BHINIHBOT Toprieii. [lepeHecenHs udactuHu Oi3HEc-
MPOILIECIB 3a KOPJAOH 1 npodeciiina Mirpauis copMyBaIl IIMPOKY MEPEKY B3aEMO/III
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YKpPAiHChKUX CIEUIANICTIB 13 MDKHApOJAHUMHU Kopropamismu. lle crumysmioe
PO3IIUPEHHS €KCIOPTY KPEaTHBHUX 1HIYCTPild, MAapKETUHTOBUX TMOCTYT Ta OHJIAWH-
ocBiTu. [lepkaBHa minTpumka uepes nudpony miathopmy «is.bizaec» 1 mpodinbhi
EKCIIOPTHI aKkcelepaTopu A0IOMarae MaJiuM MiANPUEMCTBAM J0JaTH O6ap’€epy BUXOY
Ha I7100abH1 TOProBelbH1 IaTdopMu, Taki sk Amazon 1 Etsy, 1o cripusie 3MillHEHHIO
MO3UIIIN yKpaiHCcbkux OpeHaiB y cermenti B2C.

Exkomnoriuna tpancdopmallis mpoMHUCIOBOCTI B MeXaX €BPOINEUCHKOI «3eJIeHO01
yrOAW» CTAa€ HE JIMIIe BUKIMKOM, a W MOMJIMBICTIO JUISl 3alyY€HHS «3€JICHUX»
1HBecTUlil. MozepHi3alis MeTalypriiHuX KOMOIHATIB y HAmpsIMKY BUKOPHUCTaHHS
BOJIHEBUX TEXHOJIOTIH Ta MepexiJl Ha BITHOBIIOBaHY €HEPreTHKY JO3BOJATH YKpaiHi
YHUKHYTH caHkiiiHaux mut CBAM y wmaitbyrHeomy. lLle dopmye HOBui iMiIK
VYKpaiHu siK €KOJOrYHO BIANOBIAAIBHOIO MOCTaYaIbHUKA IPOMHCIIOBOT CHPOBUHU Ta
HamiBpaOpUKaTiB HA PUHKH PO3BUHEHUX KpaiH, 10 € KPUTUYHO BAKIMUBHUM IS
JOBTOCTPOKOBOI 1HTErpallii B JAHIIOT'M CTBOPEHHSI BApTOCTI.

3poctanus poini MCB y cTpykTypi 30BHINIHBOI TOPTIBIII CTAJl0 OJHHM 13
npoBigHUX TpeHAiB 2026 poky. 3aBASKH CHOPOIICHHIO MHUTHHX TMPOIEAYp Ta
JepKaBHUM MporpaMaM MiIATPUMKH ekcropry, yactka MCB y 3aranbHOMy 00cs3i
eKCIOpPTHHUX orepaiiiii 30ubimacs 10 30%. Lle cnpusie aenenTpanizaiii eKCnopry Ta
MIJBUILYE THYYKICTh €KOHOMIKH Nepe] JOKaTbHUMU PUHKOBUMU 3MiHaMu. CriiBoparis
3 MDKHApOAHUMHU PO3APIOHUMH MepeXamMH J03BOJISIE YKpPaiHCHKUM KpadToBUM
BUPOOHUKAM Ta MIAMPUEMCTBAM JIETKOI MPOMHUCIOBOCTI €(DEKTUBHO KOHKYPYBaTH Ha
punkax €C, CTUMYJIOIOUM PO3BUTOK PETiOHATBbHUX EKOHOMIK 1 CTBOPIOIOUM HOBI
po60Ul MiICIISl Y CUTBCHKIN MICIIEBOCTI.

Baxxnueum ¢akrtopom crabinizauii TOproBeabHuX BigHOCHH y 2026 poii cTao
aKTUBHE 3allydyeHHs TJI00aNbHOI TEXHIYHOI MIATPUMKH Ta TPAHTOBUX IHIIIATHB,
OpIEHTOBaHWX Ha TIJBUILIECHHS EKCIMOPTHOTO TMOTeHIiany. Peamizaiis CHOUIbHUX
npoekTiB 3 USAID Tta €BbPP nae 3Mmory ykpaiHCHKUM HIAMPUEMCTBAM MPOXOIUTH
MbKHapoaHy ceprudikarito sikocti (ISO, HACCP) nHa nineroux ymoBax. lle €
KPUTUYHO BAXJIMBUM ]Il BUXOJy Ha puHKHM KpaiH Ilepcbkoi 3aToku Ta IliBHIYHOT
AMepuKH, J1e¢ CTaHaapTu Oe3nmeKku MpOoIyKIiii Tyxke BHCOKI. Kpim Toro, po3BUTOK
MEpeXi TOProBUX TMPEACTABHULTB (EKCIOPTHUX O(QICIiB) Yy KIIOYOBUX CBITOBUX
¢dbiHaHCOBUX IIEHTpax 3abesneuye MpSMUNA KOHTAaKT BUPOOHUKIB 13 MOTEHI[IHHUMU
3aMOBHHUKAMHM, 3MEHIITYIOUH POJIb MIOCEPETHUKIB [4].

[Tonpu mo3utuBHI TpaHcopmarlii, PO3BUTOK 30BHIIIHBOI TOPTiBIi YKpaiHH
CYNPOBOJUKYETbCS HM3KOIO CHCTEMHMX pu3MKiB. KitodoBumMM cepel  HHUX
3AJIMIIAIOTHCS KPUTUYHA 3aJI€XKHICTh BiJI IMIOPTY €HEProHOCIiB Ta TEXHOJOTTYHOTO
oOJagHaHHS, IO INOCHJIIOE TUCK Ha IUIATDKHMM OallaHC, a TaKOoXK JIOTICTHYHI
OOMEKEHHS, IOB’s3aHl 3 MEPEeBAHTAXKEHHSM 3aXiIHUX KOPAOHIB 1 MOJITUYHUMHU
dakTopamu, 30kpeMa Onokagamu 3 OOKy OKpemux Kpain-cycimiB [2]. JlomaTkoBum
BUKJIMKOM € 30€peKeHHSI CHPOBUHHOI CIIPSIMOBAHOCTI €KCIIOPTY Ta 3HUYKEHHS YaCTKU
MPOMUCITIOBOT MPOJYKIIii, [0 0OMEXY€E MOTEHIlial JIOBTOCTPOKOBOIO €KOHOMIYHOTO
3pocTaHHs. BojgHouac BHpOBajKEHHS €KoJOriyHUX craHaaptiB €C, 30Kkpema
MexaHisMy CBAM, ctBoproe noaaTkoBe (hiHAaHCOBE HAaBAHTAXKEHHS Ha MINPUEMCTBA
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Ta noTpedye MpUCKOpeHoi MojepHi3alii BupoOHuiTBa. CyKynmHICTh IMX (PaKTOPiB
BU3HAYa€ HEOOXINHICTh AKTUBHOI JEp>KaBHOI MOJITHKH, CHPSAMOBAHOI Ha
nuBepcu(IKaIliio eKCIOpTy, PO3BUTOK BHYTPINIHBOT MEpPEepoOKH Ta 3MIITHEHHS
JIOTICTUYHOT aBTOHOMII.

[TincymoByroun, MOKHa CTBEp/DKYBaTH, IO CTpaTeriuyHa TpaHchopMmallis
30BHIIHBOI TOPriBii YKpaiHu O0a3yeTbCsi Ha BIJAMOBI BiJi CHUPOBMHHOI MOJIETI,
uudpoBizalli peryjsITOpHUX MPOLEAYp Ta JIOTICTUYHIM aBTOHOMII. MaiiOyTHE
BITYM3HSHOIO €KCIIOPTY 3aJICKUTh BiJl 34aTHOCTI OI3HECY aIanTyBaTHCS 10 BHCOKHUX
exkojoriunux crangaptie €C Ta aKTUBHOI JAWIUIOMAaTHYHOI MIATPUMKH Ha
MDKHAPOJIHUX TOPTOBEIBHUX MaiIaHuWKaX. 3MIHCHEHHS WX 3aXOJiB CHPHUATHME HE
Jumie cradimizaiili eKOHOMIYHOI CUTyaIlli B MepioJl BIIHOBJICHHSA, a W 3a0e3meunTu
KOHKYPEHTOCIIPOMOKHICTh YKpaiHU B yMOBax HOBOI IJIOOAJbHOI EKOHOMIYHOI
apxitektypu. CralinpHICTh OaHKIBCBKOI CHCTEMH Ta THYYKICTh BaJllOTHOTO
pEryJIFOBaHHS 3aIMIIATUMY ThCS byHIaMeHTOM JUIS peanizanii
30BHIIIHHOCKOHOMIYHUX KOHTPAKTIB OYy1b-IKO1 CKJIaIHOCTI.
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Poranosa I'anna

K.€.H. JIOLEHT

Kadenpa dinancis

HairionanpHU# yHIBEpCUTET XapuOBUX TEXHOJIOT1H, YKpaiHa

VY cydacHHX yMOBax HECTaOUIBHOCTI €KOHOMIYHOTO CEPE/IOBUINA Ta 3POCTAHHS
BUTpaT Ha CHPOBUHY, €HEPrOHOCIi Ta JIOTICTUKY OCOOIHMBOTO 3HAYCHHS HaOyBae
OI[IHIOBaHHS €()EeKTHBHOCTI BUKOPUCTAHHS PECYPCIB MAMPUEMCTB Xap4uoOBOi, 30KpeMa
KOHJIUTEPCHKOI, ramy3i. PecypcHi moka3HUKU peHTa0CIbHOCTI, TaKi IK peHTa0EIbHICTh
aktuBiB (ROA), BnacHoro kamitamy (ROE), imBectoBanoro kamitamy (ROIC) Tta
sanmydyeroro kamitanry (ROCE), € kimouoBUMH 1HIUKATOpamMu, IO JO3BOJISIOTH
OLIIHUTH 3JaTHICTh MIANPUEMCTB T'€HEpyBaTH MPUOYTOK Ha BKJIAJAECHI pECypcH Ta
3a0e3medyBaTh 3pOCTaHHs BapTOCT1 Oi3HECY.

MeTo10 T0CHIIKEHHS € aHal3 AUHAMIKU PECYPCHUX MOKA3HUKIB PEHTa0EIbHOCTI
HiAMPUEMCTB KOHAUTEPCHKOT ramy3i YKpaiHu Ta BUSBICHHS TEHICHIIN e(peKTUBHOCTI
BUKOPHUCTaHHsI (piHaHCOBUX pecypciB y 2023-2024 pp.

VY mporeci IOCHIIKEHHS] BUKOPUCTAHO METOAM (PIHAHCOBOTO aHallizy, 30Kpema
PO3paxyHOK 1 MOPIBHSUIbHUIN aHalli3 moka3HukiB pentadbensHocti: ROA, ROE, ROIC Ta
ROCE. IndopmariiitHoro 0a3010 cyryBaiiu AaHi piHaHCOBOI 3BITHOCTI 15 miAnNpueMcTB
KOHJUTEPCHKOT ramy3i Ykpainu. Pe3ynbratu po3paxyHKiB HaBe/leHO B Ta0I. 1.

Tabauns 1 — PecypcHi moKa3HUKH peHTA0EIbHOCTI

Return on Assets Return on Equity | Return on invested Return on capital
Ne (ROA), % (ROE), % capital (ROIC), % | employed (ROCE), %
2023 2024 2023 2024 2023 2024 2023 2024
1 9,78 10,00 16,03 19,96 13,18 19,93 16,50 47,44
2 0,36 0,20 0,47 0,29 0,19 -1,04 3,73 3,73
3 -0,33 0,18 -0,37 0,21 -0,23 0,27 0,02 0,55
4 2,14 3,27 2,30 3,52 2,28 3,53 2,51 7,79
5 15,63 16,92 23,55 26,44 25,48 26,97 23,53 60,21
6 3,87 8,90 4,18 10,15 3,32 9,40 4,74 22,53
7 0,23 0,50 0,46 1,47 0,46 1,47 0,51 3,27
8 1,38 1,92 3,06 4,83 0,11 1,81 3,55 10,73
9 1,15 1,94 3,93 6,27 23,34 23,93 15,25 34,02
10 | 1,06 1,05 3,35 3,42 4,84 5,90 3,30 6,83
11 |33,38 25,59 46,54 33,23 44,72 31,19 46,88 69,31
12 3,94 9,12 7,21 16,91 7,60 17,27 9,76 37,58
13 19,87 8,78 24,70 13,70 23,75 12,76 25,50 29,35
14 | 18,01 23,74 95,53 783,42 | 80,02 626,97 172,42 1159,43
15 1,65 2,86 10,91 17,08 10,57 16,94 9,89 37,91
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Jlkepeno: po3paxoBaHO aBTOPOM 3a JaHUMU (PIHAHCOBOT 3BITHOCTI KOHIUTEPCHKHX
mignpuemcts Yikpainu: 1) IIpAT "MOHJIEJIC YKPAIHA" (€JIPTIOY 00382220), 2) IIpAT
"KUIBCHKA KOHJIUTEPCHKA ®ABPUKA "POIIEH" (00382125), 3) IIpAT "BIHHUIIbKA
KOHJAUTEPCBKA ®ABPUKA" (00382013), 4) IIpAT "KPEMEHYYILIbKA KOH/UTEPCHKA
OABPUKA "POHIEH" (00382191), 5) IIT "BTK "JIYKAC" (23808087), 6) TOB "IOMIHIK KO"
(00382208), 7) IIpAT "PIBHEHCBKA KOHJWTEPCBKA ®ABPUKA" (00382214), 8) AT
"XUTOMUPCBHKI JTACOILII" (00382071), 9) IIpAT "KOHAUTEPCHKA ®ABPUKA "JIATOJA"
(32967502), 10) TIpAT "KOHAUTEPCBKA ®ABPUKA "XAPKIB'SIHKA" (30377900), 11) TOB
"KOHAUTEPCBKA ®ABPUKA "APUY" (36767366), 12) TOB "KOHIAMUTEPCbKA ®ABPUKA
"CTUMVYJII" (29258769), 13) IIIT "AEJILIA" (31202174), 14) TOB "®EPPEPO VKPAIHA"
(32424407), 15) TOB "HOBI JIOCAILI-)KUTOMIP" (20426043).

PesynpraT aHamizy cBigYaTh MNpo 3arajbHy TEHACHINIO JI0 TiIBUILICHHS
e(eKTUBHOCTI BUKOPUCTAHHS peCypcCiB y OuIbIIoCT mianpuemMctB y 2024 p. 3okpema,
MOKa3HUK peHTadenbHOCTI akThBiB (ROA) neMOHCTpy€e MO3UTHBHY AWMHAMIKY, IO
CBIIYHTH MPO MOKpaIieHHs ¢EeKTUBHOCTI YIPABIIHHSA aKTHBaAMHU Ta MIABUIIEHHS iX
nponayktuBHocTi. HaiiGunbim cytreBe 3poctanHs ROA 3adikcoBaHo y miAnpHEMCTB
No6, Nel2 Ta Nel4, mio Bka3zye Ha edeKTHBHE BUKOPUCTaHHS pecypcHOi 0aszu Ta
MIJBUIICHHS Pe3yJIbTaTUBHOCTI  OMepaiifHoi  AisuibHOCTI. BoaHowac okpemi
MIIIPUEMCTBA JEMOHCTPYIOTh 3HWKEHHS I[bOTO TMOKAa3HUKA, M0 CBIAYUTH MPO
3HM)KEHHS €(PEKTUBHOCTI BUKOPUCTAHHSI AKTUBIB.

PenrabGenpuicTe BnacHoro kamitany (ROE) xapaktepu3yerbcsi 3HAYHOIO
BapIaTUBHICTIO, 110 MOSICHIOETHCSA BILUIUBOM (PIHAHCOBOTO JICBEPUIKY. Y OLIBIIOCTI
MIJIPUEMCTB CIIOCTEPITa€ThCS 3POCTAHHS LBOIO MOKa3HUKA, IO CBIIYUTH MPO
MJIBUIIICHHS TOX1HOCTI JIJ1s1 BIIacHUKIB. BomHouac y mianmpuemcTBa Nel4 3adikcoBaHo
aHoManabHO BuUcCOKe 3HadyeHHs ROE, mo Moxe OyTu pe3ynbTaToM HH3bKOI 0aszu
BJIACHOTO KamiTaiy abo BIUTMBY pa3oBHX (piHAHCOBHUX (PaKTOPIB.

AHam3 TOKa3HWKa peHTabeabHOCTI iHBecToBaHoro kamitamy (ROIC)
NIATBEPKYE HASIBHICTh AU (epeHIialii epeKTUBHOCTI IHBECTHIIIHOI AisiibHOCTI. [lis
YaCTHHM MIANPUEMCTB XapakrepHe 3poctanHs ROIC, mo cBiguuth nmpo GopMyBaHHS
noaaHoi BaptocTi. Pazom 3 TuM, y mianpuemctBa Ne2 3adhikCOBaHO BiJl’€MHE 3HAUCHHS
MOKa3HUKa, 10 BKa3y€e Ha Hee(EKTHBHE BUKOPUCTAHHS 1HBECTOBAHOTO KamiTaly Ta
MOTEHII1MHE 3HMKEHHS BapTOCT1 Oi3HECy.

[Toka3nuk perradenpHOCTI 3amydenoro kamnitany (ROCE) nemoHcTpy€e HaitOUTBIIT
BUPAXEHY MO3UTHBHY JMHAMIKy. 3HAYHE 3POCTAaHHS XapakTepHE Jis MiAIPUEMCTB
Nol, Ne5, Ne6, Nol12, Nel4 ta Nel5, mio cBIQUUTH MpO MiABUIICHHS €(PEKTUBHOCTI
BUKOpUCTaHHs (iHaHCOBUX pecypciB. Boanouac nHanBucoki 3HaueHHs ROCE vy
OKpPEeMHUX MIANPUEMCTB MOTPEOYIOTh JOJATKOBOI IHTEpHpeTalii 3 ypaxyBaHHIM
CTPYKTYpH KaIliTamy.

VY3aranpHeHHs pe3yJIbTATiB JI03BOJISE€ BUAUIMTH TPYIy MIAMPUEMCTB-JIIEPIB
(Ne5, No6, Nel2, Nel4), siki HEMOHCTPYIOTh 3pOCTaHHsI OUIBIIOCTI MMOKA3HMKIB
peHTabeNbHOCTI, Ta rpymy ayrcaiiaepiB (Ne2, Nel3), st Skux xapakTepHe 3HUKCHHS
€(eKTUBHOCT1 BUKOPUCTaHHS PECYPCIB.

Pesynbratu gocnipkeHHsT TATBEPIKYIOTh, M0 e()EeKTUBHICTh (DYHKITIOHYBaHHS
HIJIPUEMCTB  KOHAUTEPCHKOT Traidy3l 3HAYHOIO MIPOI0 BU3HAYAETHCA PIBHEM
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€(eKTUBHOCTI BHUKOPUCTAaHHS pecypcHOro mnoteHmiany. [liBUIIEHHS TOKa3HUKIB
ROA, ROE, ROIC ta ROCE cBimuuTh npo MOKpaIeHHs! YIpaBiIliHHSA aKTUBAMH Ta
KaImiTajioM, 1o 3abe3nedye 3poCTaHHs MPUOYTKOBOCTI Ta KOHKYPEHTOCITPOMOKHOCTI
TIMPUEMCTB.

Boanouac HasBHICTh 3HaYHOI AMQepeHItialii MOKa3HUKIB MIX IMiAITPUEMCTBAMHU
BKa3ye Ha HEPIBHOMIPHICTh PO3BUTKY Traiy3l Ta pI3HUM piBeHb €(PEKTUBHOCTI
yopaBiiHHS (IHaHCOBUMH pecypcaMu. Husbki abo BiJ’€MHI 3HAQYEHHS OKPEMHX
MOKa3HUKIB CBIAYATh MPO HASBHICTH MPOOJIeM y cdepi yIpaBIiHHS 1HBECTUIIISIMU Ta
CTPYKTYPOIO KamiTany.

3araqoM  BCTAaHOBJCHO, MO0  KIIOYOBUMH  HAmpsMamMHu  ITiIBUIICHHS
peHTAa0ENbHOCTI MIANPUEMCTB KOHJIUTEPCHKOI Taly3l € ONTUMI3allil CTPYKTYpH
KamiTajly, MIJBUIIEHHS €(QEKTUBHOCTI BUKOPUCTaHHS  aKTHBIB, a TaKOX
YIAOCKOHAJICHHSI 1HBECTHIIINHOT TOMITHKH. Peanizairis 3a3HaueHUX 3aX0/I1B CIIPUATHME
3MIITHEHHIO  (pIHAHCOBOi  CTIMKOCTI  MIANPUEMCTB  Ta  MIABUIIEHHIO  iX
KOHKYPEHTOCIPOMOXKHOCTI B YMOBaX HECTAaOUTLHOTO €KOHOMIYHOTO CEPEIOBHUIIIA.

CHuCOK BUKOPHCTAHHUX JI7Kepe
1. Grzelak A., Staniszewski J. (2025). Relative return on assets in farms and its
economic and environmental drivers. Perspective of the European Union and the Polish
region Wielkopolska. Journal of Cleaner Production, 493.
https://doi.org/10.1016/j.jclepro.2025.144901
2. Vipond. T. (2020). Profitability Ratios. Corporate Finance Resources.
https://corporatefinanceinstitute.com/resources/accounting/profitability-ratios/
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BUI'OTOBJIEHHA ®YHKIIOHAJBHOI'O MAPMEJIAZLY
3 HYKPO3AMIHHUKAMMU

Panyk Mapisn

K.T.H.,, TOLEHT

Hecrepyk Bajientuna

MaricTp

Kadenpa xiMIYHUX TEXHOJOTIH,

EKCIIEPTHU3U Ta O€3MEKH XapyoBOi MPOMYKIIIi

XepCOHChKUH HaIllOHAJIbHUHN TEXHIYHUN YHIBEPCUTET, YKpaiHa

AHoTamisg. Po3mIsIHYyTO MOXJIMBICT Ta JOUUIBHICT 3aMIHM I[yKpy Ha
I[yKpPO3aMiHHUK  TMPHUPOIHOTO  TOXOMKEHHS [Nl  BUTOTOBJICHHS  MapMelnaiy
(GYHKITIOHATBHOTO MTPU3HAYCHHSI.

KurouoBi caoBa: wmapmenaz, (QyHKIIOHaIbHI BHUPOOH, IIYKPO3aMIHHUKH,
EpUTPUTOII, SKICTh, OE3MEKa.

BBenennsi. Y CTpykTypi XapuyBaHHS CyYacHOi JIIOJUHU BHUKOPHUCTOBYETHCS
KUIbKa THUCAY NPUPOJHUX 1 IITYYHHX XapuOBUX MPOJYKTIB, BIJIOMAa BEJIWYE3HA
KUIBKICTh PI3HHUX J1€T. AJle B OCTaHHI POKHU B II€ Xap4yOBE PIZHOMAHITTS BCE OLIBII
BIIEBHEHO BXOJSTH TaK 3BaH1 (PyHKI1OHATIBHI MPOYKTH — XapuOBl MPOIYKTH, SIKI OKPIM
0a30BOi MOKMBHOI IIHHOCTI MalOTh JOJATKOBHUW IO3UTHBHUK BIUIMB Ha 3JI0POB’S.
BoHu cTBOpIOIOTHCS NUISIXOM 30aradeHHs 3BUYAWHUX MPOAYKTIB KOPUCHUMHU
KOMITOHEHTaMU a00 MUISIXOM 3MiHM X CKJIay 3 METOI0 NMPOQUIAKTHKU 3aXBOPIOBAHb,
HIATPUMKHY IMYHITETY, HOpMaJli3allii TPaBJICHHS YU KOHTPOIIIO MacH TiJa.

BigMiHHICTIO IIMX TPOAYKTIB BiJ TPAJUIIIHHUX € T, 110 BOHH BOJIOAIIOTH HE
TUIBKH TIO)KUBHHMH BJIACTHBOCTSAMHM, aji¢ 1 HAJalOTh LUICCIPSIMOBaHy Iil0 Ha
(yHKIIIOHAJIPHY aKTUBHICTh OKPEMHUX OPraHiB 1 CUCTEM OpraHi3My 3 IpoQiIaKTUIHOIO
Ta JIIKYBaJIbHO-03/10POBYOI0 METOIO.

Jlo pyHKIIOHATEHUX MPOAYKTIB MOYKHA BITHECTU HACTYITHI TPYIIN:

- TMPOAYKTH 31 3HWKEHUM BMICTOM LIYKPY, COJl, KUPY abO0 XOJIECTEpHUHY,
HANPUKJIaA, CUP 31 3MEHIIEHOI JKHMPHICTIO a0o JKeM 0e3 momaHoro Iykpy. Taki
NPOAYKTH KOPHUCHI JIOASAM 13 CEPIEBO-CYIMHHHUMH 3aXBOPIOBAHHSMH, ITiJBUIICHUM
THUCKOM a00 1HCYIIIHOPE3UCTEHTHICTIO;

- TPOAYKTH 3 IMIiJBUILIEHUM BMICTOM MPUPOJHUX KOPUCHUX peuoBUH. Croau
BXOJSITh KPYIIM Ta MaKapoOHHI BUPOOU 3 J10JIaBaHHAM KJIITKOBMHU a00 BITaMiHIB, XJ10
13 IIUUIBHOTO 3€pHa, COKH 3 TPUPOJHUMHU aHTHOKCHIAaHTAMH;

- MPOJYKTH, 30arayeHi HyTpleHTaMH, SIKMX 3a3BUYail y HUX Hemae. Hampuknazn,
xJ110 13 (OJEBOIO KUCIOTOI a00 HAIOi 3 MarHieM YU HOJOM.

OkpemMy Kareropiro CTAHOBIATH MPOOIOTHYHI TPOAYKTH — HoryptH, kedip,
psbKaHKa 3 )KMBUMH OakTepisiMu. BoHM CHIpUSIOTH MIATPUMII 300pOBOi MIKpOhIOpH
KUIIKIBHUKA Ta MOKPAIIYIOTh MpoIecu TpaBieHHs [1].
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Coorogni Bce OuTblie JIONEH MOYMHAE TMEPEOCMUCITIOBATH BIACHUN paIlioH
Xap4yyBaHHS, 3MINIAIOYU TIOTVISII Ha 3J0POBUM CMOCIO JKUTTA Ta Ha BXXWBAaHHS
(GYHKITIOHATBHUX MPOAYKTIB 30KpeMa. AJie pa3oM 3 TUM COJIOKE TOTIO0NISIOTH Maibke
BCl, 1 BIJIMOBJISITUCA BiJ TaKuX MPOJYKTIB JIOBOJII BAXKKO. 3Ba)KalOuu Ha HaBeZCHE,
OJTHUM 31 TIUIAXIB TiABUIICHHS KOPUCTI COJIOMOIIIB Ta HAaJaHHSA iM (YHKITIOHAIBHUX
BJIACTUBOCTEH € 3aMiHa IyKPY y CKJIaJi BUPOOIB Ha IyKpo3aMiHHHUKU. Lle 103BOMUTH
PO3LIMPUTH KOJIO CIIO’KUBAYIB COJIOAOILLIB, 30KpEMa 3a PaxyHOK OCIO 13 I[yKPOBHM
J1a0ETOM Ta TUX, XTO JOTPUMYETHCS IIETUIHOTO XapdyBaHHS.

Mera Ta 3apa4i gocaigaxenns. J[ocnianTu MOXIMBICTh 3aMIHU LYKPY Y CKIIal
MapMmenaay Ha I[yKPO3MIHHHUK Ta BHU3HAYUTH OPTAHOJENTHYHI BIIACTHBOCTI
BUTOTOBJIEHOTO BUPOOY.

Pe3yabraTn mocaigxeHHst i iX o0ropopeHHs. i1 BUTOTOBIEHHS MapMenany
BUKOPUCTOBYBaH si01yKa coptiB Pex mpunil Ta ['ana. Pen [Ipunil — 1ie cokoBuTHiA Ta
apOMaTHUH TUTIZ, IO MAa€ M SKOTh 3 HDKHO-KPEMOBOIO TEKCTYPOIO Ta CMaK, SKHA
BIJIPI3HSETHCS TPUEMHUM 0aJIaHCOM COJIOJKOCTI Ta KUCIOTHOCTI. S16myka copty ['ana
MalTh M’SIKYII CBITJIO-)KOBTHM, UIIJIbHUM, COKOBUTHH, JIaMKHWHW, Ta BIIMIHHHUI
KHMCITyBaTO-COJIOKUN CMAK.

JIJist HaJlaHHSL CONOJIKOTO CMaKy BHpPOOaM 110 iX CKJIady 3aMiCTh IIyKpPY BBOJIWIIH
I[yKpPO3aMiHHUK TPUPOAHOTO TOXOKCHHS — EPUTPHUTON — HHU3BKOMOJICKYISPHHIMA
TOJT10JI, 1110 Ma€ MPO(dUTb COMOAKOCTI MOAIOHMIA JO caxapo3u, CTIMKUN 10 il KUCIIOT,
JYTIB Ta 10 MIJBUILIEHOT TeMIiepaTypu. EpuTpuron HU3bKOKaIOpiiHUMA, HE MIJBUIILYE
piBEHb I[yKpy B KpPOBi, HE KUBUTh XBOPOOOTBOPHI OakTepii, MPUCYTHI B MOPOXKHHUHI
poTa, TOMy He Ticye 3you. B ocTaHHi poku 3'SBUIUCH JaHl IIOAO MOMKJIIMBOTO
HETaTUBHOTO BIUIMBY €PUTPUTONY HA CEpIEBO-CYAMHHY CHCTEMY, aje Hapasi Hemae
OCTaTOYHOT0 BUCHOBKY ITPO IIKIIJIUBICTH JIAHOTO I[yKpo3amMiHHUKa [2].

Mapmenan roTyBaidu 0Oe3 JoAaBaHHs JIOAATKOBHX 3aryiryBadiB. dortorpadii
OZIepKaHHUX COJIOAOIIIB HABEICHO Ha puc. 1.

Mapwmenan 3 s6ayk copry [ana Mapwmenan 3 sionyk copty Pen mpunIy
Puc. 1. 3pa3ku MapMenaay 3 epUTPUTOIIOM

OpraHonenTuyHi NMOKa3HUKW OJEP)KaHUX 3pa3KiB MapMmelsajy MOPIBHIOBAIM 3
BuMorami, HaBeZieHuMu y JICTY 4333:2018 Mapmenan. 3aranbHi TeXHI4HI yMOBH [3].
BcTanoBieHo, 1110 KOHCUCTEHIliSE BUPOOIB JOCUTH IIUIbHA, CXOXKa HA MYJAUHT, 3JI€TKa
NPYKUHUTH TP HATUCKaHHI; ¢opMa dUiTKa, TpaBWiIbHA, Oe3 aedopmariii; cmak
NPUEMHUI COJOAKMM, 3 mpucMakoM sionyka. Komip Mapmenany pi3HUTbCS B
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3aJIEKHOCTI BiJI BUKOPUCTAHOTO COPTY SIOJIyK: KPEMOBHM JJisi 3pa3KiB 3 0IyK COPTY
["ana Ta 30;10TUCTO-KOPUYHEBUI ISl MapMenaay 3 si0ayk copty Pen npuHil.

BuBueHo BIUIMB €pUTPUTONYy HA BIACTUBOCTI BHPOOIB Tij dYac 30epiraHHs.
Onepskani 3pasku Mapmenaay 36epiramu mporsarom 5 xi6 npu temmeparypi 20°C.
BcranoBneHo, 1mo mpoTsaroM 3a3Hauy€HOro TepMiHy 30epiraHHs 3pa3Kud MapMenany 3
EpPUTPUTOIIOM HE BUSBUJIU 3MIH OPTaHOJICITUYHUX BIIACTUBOCTEH.

BucHoBku. BcranoBneHo, mio MapMenaa 3 JIOJAaBaHHSIM EpUTPHUTONY 3a
MOKa3HUKaMU KOHCHICTEHIIIl, CMaKy Ta 3amaxy B IIJIOMY BIAMNOBIa€ BUMOTaM
HOPMAaTUBHOI JOKYMEHTAIlll Ta HE 3MIHIOE OPraHOJICNTHYHI BJIACTUBOCTI MiJ 4ac
30epiranHs mpotsroM S5 ai0. OTke, MOXKHA PEKOMEHyBAaTH 3aMIHIOBATH IyKOP Ha
EpPUTPUTOJ MPU BUTOTOBJICHHI MapMenaay AJig HaJaHHS BUpoOaM (yHKIIOHAIbHUX
BJIACTUBOCTEM.

Cnucoxk BUKOPHUCTAHUX JKeEpeJI
1. ®yHKIIOHAIBHI TPOAYKTH, UM CTIPAB/l BOHU KOpHCcHI? [Enekrponuuii pecypce] //
Kohanova. — Pexxum noctymny: https://kohanova.com.ua/funktsionalni-produkty/(narta
3BepHeHHs 25.03.2026).
2. Epurput: Hallkpamuil miIcoyiofKyBad 4 HOBOMOJHUMN TpeHn? [EnexrponHwmit
pecypc] // Fitomarket. — Pexxum noctymy: https://fitomarket.com.ua/fitoblog/jeritrit-
luchshij-podslastitel-ili-novomodnij-trend // (nata 3Bepuenns 25.03.2026).
3. JACTY 4333:2018 Mapmenan. 3aranbHi Texaiuni YmoBu [Enextponnuii pecypc].
— URL: https://www.scribd.com/document/795300199/Tekct-ICTY-4333-2018-
Mapwmenan-3aranbhi-TexHiuHi-YMoBH// (1aTa 3BepHeHHs 25.03.2026).
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CTBOPEHHS KYJIbTYPHO-IHOOPMAILIIMHUX
IEHTPIB [1PU 3AKOPJJIOHHUX JUIIJIOMATUYHUX
YCTAHOBAX YKPATHU

I'pom Kapuna BiraniiBHa
acriipaHTKa

Kadenpa HoBitHboi icTopii Ykpainu
[cTopuynuit pakynpTeT

KuiBchkuil HalllOHATBHUN YHIBEPCUTET
imeni Tapaca [lleBuenka

Kuis, Ykpaina

AHoTamiss: B po6oTi po3msiAacThCsl posib Ta IMepedir CTBOPEHHS KYJIbTYpPHO-
1H(pOpMaIIiHUX LEHTPIB MPU 3aKOPAOHHHUX AUIUIOMATUYHUX YCTAHOBAaX YKpaiHM.
BucsitiieHO OCHOBHI 3aBJaHHs Ta 3acajM iX MISUTBHOCTI BIJIMOBIIHO 10 HOPMATHBHO-
MpaBOBUX TIOKyMeHTIB. [IpoanainizoBaHo nepedir Ta AMHAMIKY iX peani3aliio, a TaKoX
HaJ]JaHO OCHOBHI MpobsieMu Ta (GaKTOPH, IO BITUBAIN HA €(PEKTUBHICTD 3/1IMCHEHHS
1X JISJIBHOCTI.

KuarouoBi ciioBa: KynbTypHO-1HpOpMAIIiiHI LEHTPH, KyJIbTypHa IUILIOMATIS,
KyJbTypa, IMIJIXK.

Beenennsi: KynbrypHa aumiomaris € J1€BUM THCTPYMEHTOM M’SIKOT CHJIU ISt
BUKOHAHHS psAxy moTped aepkaBu. Cepen HUX — MOMYJApU3allisl KpaiHM B CBITI,
MITHATTA il NPECTUKY HAa MDKHAPOJHIN apeHi 3aco0aMu KyJIbTypU Ta MPOCYBAHHS
HAI[IOHAJIBHOI KYyJbTypu 3a KopJoHaMu kpainu. Jlna edexkTuBHOI peamizarii mux
3aBJlaHb KpaiHU CTBOPIOIOTH CHEIIaTbHI OCEPENKH, AKi 0e3mocepeHbO 1 3aiMaIoThCs
NUTAaHHSIMH IPOBAKCHHS KyJIbTYPHOI AUIJIOMATii. YKpaiHa HE cTana BUHATKOM 1 TEX
CTBOpWJIa MEPEXKYy TaKWX yCTAaHOB, SIKI MM TOMyJspU3yBaTH YKpaiHy, ii MOBY 1
KyJbTYpPY 32 MEXaMH JIep>KaBHUX KOPJIOHIB.

Mera Ta 3agaui jgociaigxeHHsa. JlocmiauTu ponb Ta IIIHHICTH CTBOPEHHS
KYJIbTYpHO-1H(GOPMAILIITHUX LEHTPIB IPHU 3aKOPJIOHHUX TUIJIOMATUYHUX YCTaHOBAaX
VYkpainu. BuszHauutu OCHOBHI mpoOiemMu Ta (akTopu, 0 BIUIMBAIM Ha MPOIEC
CTBOPEHHS MEPEK1 KYJIbTYPHHUX IIEHTPIB.

Pe3yabTatn nociimkeHnsi. HeoOXiHICTb CTBOPEHHS! KYJBTYPHUX OCEpEIKIB
MpU 3aKOPJOHHMUX yCTaHOBaX YKpaiHu Oyina BUKIMKaHA MOTPEOOI0 aKTUBI3yBaTH
MPOLIECH BEJICHHS KYJIbTYpPHOI TUIIOMATII 3aKOPJIOHOM, & caMe 4Yepe3 OpraHi3alliio
CHeIlaIbHUX YCTaHOB, SIKi 3aliMauch Ou came ii MPOBaIKEHHSIM. Y TBOPEHHS TaKUX
IEHTPIB CTAI0 MOXJIMBHUM Ticis mianucanHs [lpesunentom Ykpainm — Bikropom
Omenkom VYkazy «llpo kynbrypHO-iHGOpPMALIMHUN LEHTP y CKJIaJl 3aKOPIOHHOI
JTUTIIOMATUYHOI ycTaHOBU Ykpainm» Big 20 motoro 2006 poky, SKuUH OKpiM
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MOJIOKEHHS TIPO 0€3MOocepeIHE CTBOPEHHS TaKUX IIEHTPIB TAKOX BHU3HAUMB OCHOBHI
3acaad iX AISUIBHOCTI.

Tak, 1o iX 3aBmgaHb OYJIO BIIHECEHO:

- HaJIarojKEHHS CIIBPOOITHUIITBA 3 PI3HUMH KpaiHAMU;

- TmomyJspu3aiio YKpaiHu, 30kpema ii KyJabTypy, MOBY Ta ICTOPIIO B CBITI;

- po30yI0BY HiaJIOTy 3 3aKOPJAOHHUMH YKPATHIISIMU;

- MIJHATTA MO3UTHUBHOIO IMIZKY YKpaiHU Ha MI)KHApPOJIHIN apeHi;

- Ta iHmI 3aBaaHHsA.[1]

OcHOBHa poib  KyJIbTypHO-IHGOpMALITHUX  HEHTpiB  (pakTuyHO  Oyja
CHUCTEMAaTHU3yBaTH BEACHHS KYJIbTYpHOI TUIUIOMATII, Ka A0 IbOr0 4acy Oyiia JOCUTH
dbparMeHTapHOI0, HEMOCIIIOBHOIO Ta OyJia MOKIaJeHa MEePEeBaAKHO Ha IMPAIiBHUKIB
JUTIIIOMATUYHOI CITY>KOU.

Ve 3a kubka MmicsiB, 19 kBiTHA Toro x poky Kabiner MinictpiB Ykpainu
3aTBEPJIUB TEPENTIK JUIUIOMATHYHUX YCTAHOB IPH SKUX IMOBHHHI OyJIM CTBOPHUTHCH
Taki IEHTPH. 3arajaoM ix mano 0ytu 29 — 26 npu JIunioMaTuyHUX IPEICTaBHUIITBAX
VYkpainu ta 3 npu ['enepanbaux KoHcynbcTBax Ykpainu.[2]

Ha xineup 2013 poky KyabTypHO-iH(pOpMaILiliHi HeHTpH itk B 17 kpaiHax i3
3amuianoBaHux 29. BianosinHO, MOXHa 3pOOWTH BHCHOBOK, IO 3a 7 POKIB
posnopsikenHst Kabinery MinictpiB Ykpainu Oyiio peanizoBaHo jauiie Ha 58%, 110
HE MOJKHA Ha3BaTH YCITIITHUM ITOKa3HUKOM.[3]

JisSIBHICTE  CTBOPEHUX — KYJbTYpPHO-IHQOpPMAIIMHUX IEHTPIB Yy CKIaaax
TUTUIOMAaTUYHUX YCTAaHOBAaX 3arajoM OOMEXYyBalach «TPAAUIIHHOI0» POOOTOO:
3aXO/M 3 BIIAHYBAHHS MaM AT BUJATHUX YKPATHIIB Ta BUBHAUHUX B iCTOpPIi YKpaiHu
MOJIii, opraHi3allisi BUCTaBOK, 3aXO0/1B, TpaAUIIMHUX (PecTUBalIB, CEMiHAPIB, JEKIIiH,
Tomo. PakTuuHo poboTa Oyja «KaJIeHAAPHOTO» THUIY, sIKa 30CEpeKyBajlach HE Ha
SKICHOMY TIPOBaJKE€HHI KYJbTYPHOI TUIIJIOMATII, 3alI0YaTKyBaHHIO JTOBIOCTPOKOBHX
MPOEKTIB, HAIATOIKCHHIO KYyJIbTYpHOI MDKAEpXKaBHOI CIIBIpall, TOIO, a Ha
3BITYBaHHI niepes; MiHICTEpCTBOM 3aKOPJIOHHUX CIIPaB.

[le moB’si3aHO 3 KUIbkoMa (hakTopamu, siKki Oe3MocepeHbO BILUIMBAIM SIK Ha
JUHAMIKY CTBOPEHHS IICHTPIB TaK 1 Ha MPOBAHKEHHS 1X TISIIBHOCTI:

- OOMEXEeHICTh OIO/KETY, 1110 BIUIMBAJIO HA MOKJIMBOCTI CTBOPEHHSI 3aXO1B YU
MITPUMKH MIPOEKTIB 3 TPOMOITii YKpainu, 30Kpema ii KyJabTypu 3a KopaoHoM. OKpiM
IIbOT'0, HEJOCTaTHIA piBeHb 3apOOITHOI IJIATU MPAIlIBHUKIB LIEHTPIB TEXK HAMpPsAMY
BIUIMBAB Ha X MOTHBALIIIO B OpraHizaiii poooTH;

- kaapoBe mnuTaHHA. [IpaliBHUKIB 4YacTO HE BUCTAYaJO MJisi PO3TOPHEHHS
MaclITaOHUX KyJbTYpHUX KamiaHiid. OKpiM LIbOro BigdyBajach IOCTpa HecTaua, a
MOJIEKY/IA 1 TMOBHA BIJICYTHICTh €KCHEPTIB 3 KYJIbTYPHOTO MEHEMHKMEHTY. OCKIIbKH
KyJbTypHa JUIJIOMATIs nepeadavae opraHizallilo pi3HOIUIAHOBUX 3aXOJliB, MOMIA Ta
IpOEKTIB (haxiBIIiB, SIKI MOTJIH O SIKICHO X peani3yBaTH — HE BUCTa4ajo. Takox, 4acTo
IpaIiBHUKH, SKI Oe3MmocepeHb0 3aiMaliucCh BEICHHSIM KyJIbTYpHOI AMIUIOMATIi He
pO3yMUIH ii CyTi, 3HAYEHHS Ta OCOOJMBOCTEH, 110 HE J03BOJISUIO €(EKTUBHO ii
IPOBA/INTH;
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- HM3BKHM pIBEHb 3aJTyYEHOCTI IIEHTPAJbHUX OpraHiB BUKOHABYOI BIAIU Ta
IHIIMX JEP>KaBHUX CTPYKTYp JAO MUTAHHA BEJIEHHS KyJIbTYpHOI AUIIOMATIi YKpaiHu
3akop0HOM. HopMaTHBHO-TIPaBOBUIT JOKYMEHT, SIKAI BU3HAYAB 1 PETyJIIOBaB 3acaju
TSTBHOCTI  KyJIbTypHO-1HGOPMAIIHHUX IIEHTPIB 3000B’sI3yBaB Pi3HI B1JIOMCTBA
JOTYy4YaTUCh A0 iX AISUTBHOCTI, a TaKOX BCUISIKO HA/laBaTH MIATPUMKY Ta CIPUSITH B
noTpiOHux opmax. OnHAK, HA IPAKTHUII PIBEHB 3allIKaBJICHOCT1 OyB BKpail HU3bKUM.
Tak, nanpuknaz, nporsrom 2011-2014 pokiB MiHICTEpCTBO KyJIbTypu YKpaiHu, sIKe
0e3rmocepeIHbO MOB’sA3aHe 3 KYJIbTYPHOIO JUILIOMATIEIO 3 OISy Ha crenudiky Ta
OCHOBHUM 1HCTPYMEHTapiH 1i BEICHHS B3a€MOJII0 3 KYJIbTYPHUMU LIEHTPAMHU 3BOJIUJIO
JIMIIIE 10 HAJCUIIaHHS Pi3HOT CyBEHIpHOT MPOAYKIIii Ta iHpOopMaLiiftHUX MaTepiaiB, 110
OyJi0 BKpail HEAOCTaTHIM IS PO3TOPHEHHS MacIITaOHOI JISJIBHOCTI 3 MPOMOIIIT
VYkpainu B cBiTi. OKpiM IOT0O, HaBITh Ha MpsAMI 3alUTH Ha npoxaHHa [loconbCcTB
VYkpainu no MiHicTepcTBa KyJbTypH TPO HAJaHHS JOMOMOTH YW IMIATPUMKH
3aJIMIIAJINCH O€3 BIIMOBIIIL,

- BIJICYTHICTh CHCTEMHOCTI Ta aHam3y. LleHTpu Bemu 31e0LIBIIOTO
«CUTYaTUBHI» 3aX0JU HE IJIAHYIOYM SIKYCh NISUIbHICTH 3a3jaaieriib. He Bu3HaueHHs
YITKUX 3aBIaHb, LJIEH Ta METH HE JO3BOJIJIO MPOBOJUTH KOHKPETHY, CHCTEMHY Ta
IIJISCIIPSIMOBAHY Ha MIOCh AisIbHOCTI. OCKUIBLKHM HE 0yJI0 BU3HAUEHO YITKUX KIHIIEBUX
pe3yJbTariB, TO 1 cama poOoTa OyJia TOCUTh PO3MOPOIICHOI;

- 30CepeHKCHHS Ha TPaIUIlIiHIN KyIbTypi. BimoOpakeHHs Jvie TpaguIinHoi,
3BUYHOI HAI[IOHAJIBHOI KYJBTYpPH 3a KOPJOHOM MOTJM JIUIIEe MiATBEPIKYyBaTH abo
COPUATH YCTAJICHHIO MEBHUX CTEPEOTHUIIB mpo YKpaiHy Ta ii Hamiro. Poborta Hax
BUCBITJICHHSIM CY4YacHOI KyJbTYpH (paKTHUUHO HE Belach, 110 MOTJIO BHUCBITIIOBATU
VYkpainu 3aK0pI0HOM JIMIIE B OJTHOMY pO3pi3i, 3aJIMILAI0YH 1HIII 11032 YBaroko.

BucnoBku. EdekTtuBHIiCTh  KyJIbTypHO-1H(GOpMAIIHHUX  LEHTPIB  MPHU
3aKOPJAOHHUX TUIUIOMAaTHYHUX YCTAaHOBAaX YKpaiHM HE MOXKHA Ha3BaTH BHCOKOIO 3
OrJsiAy Ha HU3KY IpoOseM Ta (akTopiB, 10 Ha Hei BIUMBaIW. B TOW e yac,
CTBOPEHHSI TaKMX YCTaHOB OyJI0 HEOOXITHUM Ta BaXKJIIUBUM €TallOM B PO3BUTKY Ta
THCTUTYILIOHAI3Ali KyJIbTYpHOI AWUIUIOMATIi YKpaiHW, aJKe CTanu MNepIIuMHU ii
3aKOPJIOHHUMH OCEpeIKaMU, 10 Maju NpodeciitHo 3M1MCHIOBATH caMe Iel HampsiM.
OTpuMaHuil NOCBIA CHOpUSIB peatizailii MOJAIBIIUX MPOEKTIB, M0 CTOCYBAIUCH
KyJIbTYpPHOI JUTIOMATII.

Cnucok BUKOPUCTAHUX JIKepeJI

1. TIIpo xynbTypHO-iH()OpPMAIIHHUN IEHTP Yy CKIIaJl 3aKOPJAOHHOT AUIIOMATUYHOL
yctaHoBu Ykpainu : VYka3 Ilpesunmenta kpainu Big 20.02.2006 Ne 142/2006.
URL: https://zakon.rada.gov.ua/laws/show/142/2006#Text (nata 3BEPHEHHS:
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2. Ilpo 3arBepKeHHS MEPEiKy 3aKOPJOHHUX TUIIJIOMAaTUYHUX YCTAaHOB YKpaiHH,
y CKJIaJl SKUX YTBOPIOIOTHCS KYJIbTYpHO-1H(popMaliitHi nientpu : Posnopspk. Kab.
MiHictpis VYkpainu BIJ 19.04.2006 Ne 213-p.
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Kadenpa inpopmariiiHuX TEXHOJIOTIN MPOEKTYBAHHS Ta TU3ANHY
HanionansHuil yHiBepcutet «Ofechka MOMITEXHIKa», YKpaiHa

OcrtanHiM YacoM iH(dOpMaIiifHI TEXHOJOT1I PO3BHBAIOTHCA HAA3BUYANHO
IIBUJIKO, 1110 JOKOPIHHO 3MIHIOE MIJXOAH 10 PO3POOKHU Ta MIATPUMKHU BeO-peCypcCiB.
Ha crorogni BeO-cailT nepectaB OyTH MPOCTO CTATHYHOIO CTOPIHKOKO; 1€ CKJIaJHa
CHUCTE€Ma, IO B3aEMOJII€ 3 TUCAYAaMHU KOPHUCTYBayliB OJIHOYACHO. 3MiHa CIOCOOY
BUKOPUCTAHHS KOHTEHTY — TEpeXiJl BiJl CTAI[lOHAPHUX KOMII'FOTEPIB 0 MOOLIBHUX
npucTpoiB (cMapTdhoOHIB Ta IUIAHIIETIB), a TaKOX 3POCTaHHS 00cAriB Tpadiky —
BHCYBa€ HOBI BUMOTH JIO IIIBUAKOCTI Ta IOCTYIMHOCTI JaHUX.

KopucryBadi 04iKylOTh, III0 CAalT MpaIlOBATUME MUTTEBO, HE3AJICKHO BIJ] TOTO,
Jie BOHU 3Haxonarhcs. Came TOMy PO3POOHHMKM BCE YACTIIIE€ BiJAMOBISIOTHCS BiJl
TpaAuIiiHUX (PI3UYHUX CEepBEpIB HA KOPUCTh XMApHUX TEXHOJOTIA. XMapHe
30epiraHHs J03BOJIsI€ CalTy OyTU THYYKUM, JIETKO OOpPOOJISTH 3alUTH BiJl BEJIHUKO1
KUTBKOCT1 BiZ[BiyBa4iB 1 HafiiHO 30epiratu iHdopmarliito 6e3 moTpedu y BIacHOMY
noporoMy obnanHanHi. [ edekTuBHOI peamizaiii TakMx pilIeHb HEOOXITHO
IIPOBECTH aHaJI3 MPOBIIHUX XMAPHUX MIATPOPM, KOKHA 3 IKHX MPONOHYE crienu(iuHi
THCTPYMEHTH JUIsl ONITUMI3allii poOOTH CydacHUX BEO-TIPOEKTIB.

31 3pocTaHHsM OOCATIB JIaHUX, SIKI 30€piraloThCsl y XMapHUX CUCTEMax, JeJal
OlTpIIe MOMITHE iXHE TMEPETBOPEHHS 31 3BUYANHMX BIPTyaJlIbHUX PEMO3UTOPIiB Ha
ckJagH1l UdpoBl mIaTGopMu, apxiTEKTypa SKUX MOKIATA€ThCsl Ha 00'€KTHI MO,
K1 Hapa31 OXOIUTIOI0Th 0sn3bK0 70% yClel XMapHO1 €MHOCTI 3aB/ASIKA CBOIM 3/1aTHOCTI
JI0 Maibke 0€3MEeKHOI0 TOPU30HTAIBLHOTO MacIITa0yBaHHS Ta THYYKOTO YIIPaBIIHHS
MeTtaganuMu [1]. 3rigHo 3 OCTaHHIMU pe3yJibTaTaMu JOCHIIKEHb, HaWOUIbIII
MOIIMPEHUMH CHCTeMaMu 30epirands manux € Amazon Simple Storage Service (S3),
Windows Azure, Google Cloud Storage, Alibaba Cloud Object Storage Service (OSS),
IBM Cloud Object Storage (COS).

Bubip xonkpetHoi miargopmu oOpoOKM gaHUX AJisi opraHizailii poOOTH BeO-
caiiTy BU3HAauae HEOOXIJHY IIBHJKICTh, MAaCIITAOOBAHICTh Ta PIBEHb 3aXUCTy BEO-
pecypcy. Amazon S3 Hapasi € Taly3eBUM €TaJIOHOM 3aBJISKH BHCOKIM HAJIMHOCTI Ta
PO3IIMPEHIA EeKOCUCTeM] IHTErpalii, 10 JJ03BOJISIE aBTOMATU3yBaTH OUIBIIICTh
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MPOIIECIB YNPABIIHHS KOHTEHTOM. [[JI1 TPOEKTIB, OPIEHTOBAHUX Ha 1HOPACTPYKTYPY
Microsoft, ontumansauM pimenssm € Windows Azure Blob Storage, sika 3a6e3neuye
O€3II0BHY IHTErpaIlito 3 KOPIIOPATUBHUMHU IHCTPYMEHTaAMU KepyBaHHSI IOCTYTIOM [2].
Google Cloud Storage Bii3Ha4Ya€ThCsl MiHIMAIBHUMH 3aTPUMKAMH TIPU 3aBaHTAKECHH1
MemiadaiiitiB, BHACTIJOK BUKOPUCTAHHS TJI00AIBHOT MEPEeKi mepeadi Kontenty [3]. Y
cBoto uepry, Alibaba Cloud OSS npornonye BUCOKY eeKTHUBHICTh Ta THYYKI Tapudu,
110 0COOJIUBO aKkTyasibHO JJist ctapTani, Toal sk IBM Cloud COS po6uth oCHOBHUY
aKIIEHT Ha KOPIIOPATUBHIM CTIHKOCTI Ta CYBEPEHHOCTI TaHUX. TakKuil miaxia 10 BUOOPY
CXOBHIIIA JO3BOJIAE peaji3yBaTH Cy4acHy apXiTeKTypy cailiTy, nae pecypcu
aBTOMAaTUYHO MiJIAITOBYIOThCA MiA 00caru Tpadiky, 3HIMAIOUM 3 BIIACHUKA
HaBAaHTAXKEHHs 3 00CcITyroByBaHHs (P13MYHUX HaKonuvyBauiB. Ha puc. 1 npencraBieHo
CXEMY apXITEKTYPH B3a€MO/I11 BEO-pecypcy 3 XMApHOIO 1H(QPACTPYKTYpOIO 30epiranHs
JaHUX.

o ,
e
"
/ i
]
Cepeep canTy Baza paHux

Xmapue CXOBMLLE

|
-

Kopuctysaui

Pucynox 1. Cxema B3aemoii BeO-pecypcy 3 XMapHOI iHPPaCTPYKTYPOIO
CHCTEMHU 30epiranHs JaHuX

[Mutanns Oe3neku mpu PoOOTI 3 XMapaMu € MPIOPUTETHUM, OCKILIbKH JaHi
(GI13MYHO 3HAXOJATHCA Ha BIJJAJICHHUX CEpBEpax, 110 BUMAarae CTBOPEHHS HAJIIMHOIO
udpoBoro 3anodikauKa. OCKUTBKH PU3HKHA CTOPOHHHOTO BTPYYaHHS B XMAapHOMY
CEpElIOBHUILIl 3aBXJM ICHYIOTh, 3aXUCT Mae€ OyTu OararopiBHEBHM. 30Kpema,
Oararodaktopua aprerTudikamis (MFA) mie sik cucrema «moBIHHOI EPEeBIPKU», e
HaBITh Y BHUIIAJIKY, SKIIO 3JIOBMUCHHUK 3HA€E MapoJib, CUCTEMa OE3MEKH HE JO3BOJIUThH
YBIATH J10 MaHENl KepyBaHHS BeO-caiToM O€3 J0JIaTKOBOrO MIATBEP/KEHHS 4epe3
tenedon abo cremiaibHUN JOIaTOK.

[TapanenbHO 3 rapaHTyBaHHSAM O€3MEKU BXKIUBY poJib Bijirpae Web Application
Firewall (WAF) — inTenexkTyanpbHUN 3aXUCHUN €KpaH, SIKHA y pealbHOMY Yaci
aHaJi3ye BXIIHUM Tpadik 1 aBTOMAaTUYHO OJIOKY€E MiA03pily aKTHUBHICTH III€ JI0 TOTO,
K BOHA 3MOX€ BIUIMHYTH Ha cepBep uM 0a3y nanux [4]. Kpim Toro, HeoOXinHO
MPOBOJIUTH TIOBHE MHdpyBaHHs 1HGopMallii 3a gornomoror npotokoniB SSL/TLS.
Takum 4YumHOM BC1 JaHi, IO TNEpPeAaloThCs MDK KOPHUCTYBa4eM 1 XMaporo,
NEPETBOPIOIOTHCS HA CEKPETHUN KO/, KU HEMOKJIMBO MEPEXOMUTH YU MPOYUTATH.
Ha nomauy no crangapTHUX MpOILEAyp 3aXUCTy, XMapHi IUIaT@opMu 3A1HMCHIOIOTH
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Oe3repepBHU ayUT MO/1, MUTTEBO BUSIBJISIIOYM aHOMAJI11 B TOBEIHIII KOPUCTYBaY1B
1 3aro0iraroyy MOKJIMBOMY BUTOKY 1HQOpMallli Ha paHHIX eramnax. Take moeIHaHHS
MOCTIHHOTO MOHITOPHHTY 3arpo3, aBTOMaTH30BAaHOTO pEaryBaHHS HA IHIUJICHTU Ta
KpUITOrpaiuHOro 3aXMCTy JO3BOJISIE CTBOPUTHU CTIMKE CEpeOBHUILE, AKE 3a0e3neuye
cTaOLIbHYy pOoOOTY CaiiTy Ta MOBHY KOH(1IEHIIHHICTH KOHTEHTY.

Bucnosxu

3acTocyBaHHs MPOBIAHUX CUCTEM XMAapHOIro 30€piraHHs JaHUX, TaKUX SK
Amazon S3, Azure un Google Cloud, Ha cChOroAHINTHIN IEHB CTAJIO HE IIPOCTO MOTHOIO
TEHJICHITI€I0, @ TEXHOJOTTYHOI HEOOX1AHICTIO JIJis CTa01IbHOTO (DYHKI[IOHYBaHHS BEO-
caiftiB. [IpoBenenuil ornsg JOBOAUTH, IO KOKHA IIaTdopMa MPOMOHYE YHIKAIbHI
ITHCTpYMEHTU ISl JOCTYIIHINIOI, THYYKIImIOi Ta Oe3MneyuHimoi BeO-po3poOKH.
BukopucTtanHs TOTOBMX BHCOKOHAIIHHUX XMAapHUX EKOCHCTEM JIO3BOJISE BeO-
JIU3aHepaM TIOBHICTIO 30CEPEAMTHUCS HAa CTBOPEHHI SKICHOTO KOHTEHTY, He
BUTPAYAOYM PECYpPCU Ha 00CITYyroByBaHHS (Hi3UUHOT 1HPPACTPYKTYpH.

[Tonpu 3anmexHICTh BiJ 1HTEPHET-3’€IHAHHS, OOpaHi XMapHI PINICHHS 3HAYHO
MIJIBUIYIOTh MOOUIBHICTh KOPHUCTYBadiB Ta TapaHTYIOTh IIJI0J000BUMA TOCTYH 10
naHux 3 Oyab-IKUX NOpHUCTPOiB. MOXHA CTBEpIKyBaTd, L0 MallOyTHE ramysi
MOB’si3aHE 3 MOJAJBIION IHTETPAIE€I0 IUX CUCTEM y Oe3CepBEpHI apXITEKTypH Ta
BIPOBA/KCHHSIM 1HTEJICKTYAJIbHUX MPOTOKOJIB Mepeaadl JaHuX, 110 JA03BOJIUTH
MIJIBUIUTH €(QEKTUBHICTh Ta aBTOMATHU3YBaTH IMTaHHSA OC3MEKH 1 MHTTEBOTO
MaciTaOyBaHHs, IEPETBOPIOIOYM XMapH1 TEXHOJOT1] HA OCHOBHUM 1HTENEKTYaJIbHUN
dbyHnaMeHT nns po30yJOBH THYYKMX Ta BIAMOBOCTIMKHX OHJIaH-CEpPBICIB y BCIX
chepax KUTTS.

Cnucok BUKOPUCTAHUX JIKepeJI
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3ACTOCYHKY JJIsA OPI'AHI3AIIIL CTAPTAII-KOMAH/I

€ropamenko Ipuna

CTapIIMK BUKJIA1a4

Kadenpa imxenepii mporpamMHoro 3a0e3rneueHHs
HamionansHuit yHiBepceuteT «O1echbKa MOJITEXHIKa»
Oneca, Ykpaina

AHoTamig. VY po0oTi pO3MIISIHYTO OCOOJMBOCTI MPOrpamMHOI  peanizaiii
MOOUTBHOTO 3aCTOCYHKY HJisi JOMOMOTHM B Oprasizaiii KOMaHJI JJii CTBOPECHHS
crapTarniB. OOTpyHTOBaHO BHOIP TEXHOJOT1H I pO3pOOKH KIIEHTCHKOI Ta CEpBEPHOT
JacTHH CUCTeMH, 30kpema Bukopuctanus Android SDK, MmoBu nmporpamyBanHst Java,
nokanbHOro cxoBuma SQLite Ta cepBepnoi miardgopmu Spring Boot. Onucano
apXITEKTypy MOOUIBHOTO 3aCTOCYHKY, MPUHIIUI B3a€EMO/I1i MK HOr0 KOMITIOHEHTAMH,
a TakoX peanizoBaHl (YHKIIOHATBHI MOXKIMBOCTI, TMOB’s3aHl 3 (opMyBaHHSIM
CTapTan-KOMaHIU, MEePErsaoM NpodeciiHMX HABUYOK YYACHUKIB Ta aHAJII30M pOJiei
3a TectoM benbina. HaBeneno mnpukinaan poOOTH MOOIIBHOTO 3aCTOCYHKY Ta
BU3HAYEHO MOro MpakTUYHE 3HAYEHHS MJIs MiJBHUINECHHS €()EeKTUBHOCTI KOMaHIHOT
B3a€EMO/III.

Karw4yoBi cioBa: MoOUIBHHMI 3aCTOCYHOK, cTapTam-KoMannaa, Android, Java,
Spring Boot, SQLite, Tect benbina, mporpamua peaiizailisi, KOMaH/JIHa B3a€MO/Tisl.

Beryn. ¥V cydacHuX yMOBax po3BUTKY HU(PPOBUX TEXHOJOT1H Ta IHHOBAIIHHOTO
MIIIPUEMHUIITBA aKTYaJIbHOIO € TMpoljemMa ePeKTUBHOro (hopMyBaHHS KOMaHA IS
CTBOPEHHS CTapTamiB. YCHIMIHICTh CTapTal-MPOEKTY 3HAUHOIO MIPOIO 3aJE€KUTh HE
JUIe BiJg I1HHOBAIIMHOCTI 11ei, a W BIJ SKOCTI B3aEMOJII MK YyYaCHHUKaMHU,
MPAaBWJIBHOTO PO3MOJAUTY PpOJeH, Y3roJDKEHOCTI i Ta HasgBHOCTI HEOOXITHUX
podeCIHHNX KOMITCTCHITIN.

Tpaauiiiini miaxoau 10 GopMyBaHHS KOMaH 4acTO 0a3yHOThCS MEPEBAKHO Ha
oliHni mTpodeciiHUX HABMYOK KAaHIUAATIB, ajl€ HEIOCTaTHbO BPAXOBYIOTH IXHI
MOBEJIIHKOBI OCOOJMBOCTI Ta pOJIbOBY CyMicHICTh. lle Moxke mnpu3zBoauTH [0
KOH(JTIKTIB, AyOatOBaHHS OOOB’SI3KIB, 3HMXKEHHSI MPOAYKTHUBHOCTI Ta YCKJIaIHEHHS
MIPOIIECY JOCSATHEHHS CIUTBHOI METH. Y 3B 3Ky 3 IIUM BUHUKAE TTOTpeda y CTBOPEHHI
CHellagi30BaHuX MPOTPaMHUX 3aco0iB, SKI J03BOJIAIOTH AaBTOMATH3YBaTH IPOLIEC
oprasizailii KoMaH Ta 3a0e3neuyIoTh OUTbII €PEeKTUBHE YIIPABIIHHS 1X CKIaIOM.

OnHUM 13 TIepCIEKTUBHUX PIllIEHh € MOOUILHUM 3aCTOCYHOK, SIKMM 3a0e3reuye
3py4HUM JocTyn 10 1HQoOpMaIlii, BUCOKY HIBHJKICTb B3a€EMOJII Ta MOXKJIUBICTh
OTIEPAaTUBHOIO MPUUHATTA pilieHb. MoOUIbHA MIaTGopmMa J03BOJIIE KOPUCTyBaYaM
IIBUJKO BHOCHTH JaHl MNP0 YYaCHUKIB CTapTan-KOMaHAM, MeperisgaTd iXHi
npodeciiiHi HaBUYKH, aHATI3yBaTd pPoJi 3a TecToM benbiHa Ta BUKOPUCTOBYBATH
OTpUMaH1 PE3yIbTATU JJIs1 O1IBII OOIPYHTOBAHOTO PO3MOALTY (QYHKIIN y KOMaH/II.

OT1xe, po3poOka MOOUIBHOTO 3aCTOCYHKY JJIsl IOMOMOTH B OpraHizaiii KOMaH[
JUTsl CTBOPEHHSI CTApTAIliB € aKTyaJbHUM HaIPSIMOM, 1110 MA€ MPAKTUYHY IIHHICTD JIJIS
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CTapTan-cepe/ioBHINa,  CTYJACHTCHKUX  KOMaHJ, MOJIOAUX  IIANPUEMIIIB  Ta
IHHOBAI[IHHUX TTPOEKTIB.

Metow pobotu € OOrpyHTYBaHHS TPOrpaMHOI peani3amii MOOLTFHOTO
3aCTOCYHKY JUIsl IOTIOMOTHY B Oprasizallii KoMmaHj JJis CTBOPEHHS CTapTaliB Ta aHai3
Horo (yHKITIOHATHPHUX MOKIIMBOCTEH IOAO0 MiABUIICHHS €(PEKTUBHOCTI KOMaHIHOT
B3aeMo/1il.

JI71s1 JOCSITHEHHSI MOCTaBJIEHOT METH HEOOX1THO OyJI0 BUKOHATH TaKi 3aBIaHHS:

- 00rpyHTYBaTH BUOIp THCTPYMEHTIB pO3pOOKH MOOLTEHOTO 3aCTOCYHKY;

- OIUCATH apXiTeKTYypY KIIEHTCHKOI Ta CEPBEPHOI YACTHH CUCTEMU;

- OXapaKTepu3yBaTH 3aco0m 30epiranHs Ta 00pOoOKH JTaHUX;

- MPOJIEMOHCTPYBATH MPUKIAINA POOOTH MOOLIBHOTO 3aCTOCYHKY;

- BU3HAYUTH MPAKTUIHE 3HAYCHHS 3aCTOCYHKY JIJIsl OpraHi3allii crapTan-KoMaHI.

Pe3yabTaTu AocaiakeHHsl Ta iX 00roBopeHHsi. Y XOJ1 JOCIIKCHHS OYJo0
peanizoBaHO MOOUIBHMM 3aCTOCYHOK, NpH3HAYEHUH ISl MTIATPUMKH IPOILIECIB
dbopmyBaHHS Ta oprasizailii crapran-komana. OCHOBHOIO MEPEeBaro po3poOIeHOro
pIIIEHHS € MOeAHAHHS 3pYYHOro iHTEpPeicy KOpUCTyBaya, CTPYKTYPOBAHOIO MIXOAY
10 pobotu 3 iHGOpMAIEI0 MPO YYACHUKIB KOMAHAM Ta MOKIMBOCTI aHANI3y
KOMaH/THUX poJieii Ha OCHOBI TecTy benbiHa.

OOrpyHTYyBaHHS IHCTPYMEHTIB PO3pOOKHU

JIist po3poOKM KITIEHTCHKOI YaCTHMHHM 3aCTOCYHKY Oyio Bukopuctano Android
SDK, 1110 € cTangapTHUM HabOpoM 3ac00iB /1Jisi CTBOPEHHSI HATUBHUX 3aCTOCYHKIB IT1]T
omnepariiiiny cuctemy Android. Bukopucrtannus Android SDK no3Bonuio peanizyBatu
IHTYITUBHO 3pO3yMUIMN 1HTepdehc KopucTyBada, a TaKOXK 3a0€3MEeUUTH 3PYUHY
HaBIrauiro MDK eKpaHamu 3acTocyHKy. Ilig dac po3poOku BukopucTaHo 0a30Bi
komroHeHTu Android, 3okxpema Activity, Fragment Tta View, mo 3a0e3nedyroTh
MOJYJIBHICTh 1HTepdelcy Ta MOXJIUBICTH IMOBTOPHOTO BHUKOPHUCTAHHS OKPEMHUX
€JIEMEHTIB.

Jns  peanizarii Oi3HEC-JIOTIKM KJIIEHTCHKOI YacTUHM OyJI0O 00paHO MOBY
nporpamyBaHHs Java. Takuii BuOIp 0OyMOBJIEHUH I IIMPOKUM BUKOPHCTAHHSM B
Android-po3po011i, HaaiHICTIO, 00 €KTHO-OPIEHTOBAHUM ITIIXOJ0OM Ta HASBHICTIO
BEJIMKO1 KUTBKOCT1 010J110TeK Jyisi 00pOoOKH MOJii KOpUCTyBaua, Baiifallii BBEJCHUX
JTAHUX, BUKOHAHHS JIOKAJIbBHUX OOYMCIICHB 1 B3a€EMO/IIi 3 CEPBEPHOIO YACTHHOIO.

[Tepenaua maHux MK MOOUIBHMM 3aCTOCYHKOM 1 CEepBEpOM peajli3oBaHa 3a
gornomororo HTTP/HTTPS-3amutiB. Takuii migxin 3a0e3nedye MOXIHUBICTD
OMEepaTUBHOTO OOMIHY 1H(OpMAIEI0 MK KOMIIOHEHTAMH CHUCTEMH, OTPUMAHHS
aKTyaJIbHUX J@aHUX Ta MIATPUMKY LEHTPaJII30BAHOIO KEPYBaHHS 1H(POPMAIIIEI MPO
YYaCHUKIB KOMaH/M 1 CTapTaN-TIPOEKTH.

VY SKOCTI JIOKaJILHOTO CXOBHIIA JaHUX BUukopuctaHo SQLite, sika € BOY10BaHOIO
pensaniiinoro 6a3or0 ganux ans Android. SQLite mo3Bossie 30epiratu cTpyKTypoBaHi
naHl 6e3mocepelHb0 Ha MPUCTPOI KOPUCTYBaya, 110 € JTOIUIBHUM Jisi 3MEHIICHHS
HAaBAHTAXKEHHSI Ha CEpBEp Ta MNPHUCKOPEHHs JOCTyNy a0 iHopmallii, fKa 4acTo
BUKOPHUCTOBYETHCS. 3a nonomororo SQLite peanizyroThcst 6a30B1 ornepaitii CTBOPEHHS,
YUTaHHS, OHOBJICHHS Ta BUJIAJICHHS JTaHUX.
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Jlis po3poOKu cepBepHOi YacTUHU BUKOpHUCTaHO Spring Boot, 110 € cydacHoro
matdopmoro st crBopeHHs BeO3acTocyHkiB Ta REST API na ochoBi Java.
Buxopucranns Spring Boot mo3Bonuino peanizyBatu 0OpoOKy KIIEHTCHKUX 3allHTiB,
BUKOHAHHS 013HEC-JIOT1KH, KEPYBaHHS CECIIMH KOPHCTYBAdiB Ta B3aEMOJII0 3 0a3010
nanux. [lepeBaroro Takoro miAXoay € MacIITa0OBAaHICTh, THYYKICTh 1 3pYy4HICTbH
MOJAJIBIIOTO PO3MUPEHHS (PYHKIIIOHATILHUX MOKIIMBOCTEH CUCTEMHU.

Otxe, o6panuii TexHosoriunuii crek — Android SDK + Java + SQLite + Spring
Boot — 3abesmeuye HailiHy, NOPOAYKTUBHY Ta MaclmTabOBaHy peani3allito
MOOUIBHOI'0 3aCTOCYHKY JJIsl OpraHi3allli crapTamn-KoMaHI.

ApXiTeKkTypa Ta IPUHLIHUI POOOTH 3aCTOCYHKY

ApXiTeKTypa MOOUIBHOT'O 3aCTOCYHKY IMependadae B3aeMO/III0 Mk KIIIEHTCHKOIO
Ta cepBepHoO0 yactuHamu. KopuctyBau mpaiftoe 3 MoOUIBHUM 1HTEp(deiicoM, BBOIUTD
abo meperisgae JgaHi, MICAS 4YOro KIIEHTChbKAa YacTHHA HaJCWJIAe BIAMOBIIHI
HTTP/HTTPS-3anutu 10 cepepy. CepBepHa yacTiuHa oOpoOJsi€ 11 3alUTH, BAKOHYE
HE0OXiHY O13HEC-JIOTIKY, 3BEpPTaEThCs A0 0a3u JaHUX y pa3i moTpeOu Ta MmoBepTae
pe3yJbTaT Y BUTJISAI CTPYKTYpPOBaHOi BiANMOBI L. [Ticist 11bO0ro MOOITEHUM 3aCTOCYHOK
BigoOpakae OTpUMaHi J1aHi y 3py4HOMY ISl KOpUCTyBauda popMarti.

Taka apxiTekTypa J03BOJIsIE 3a0€3MEYUTH:

- po3noJuT (PYHKI[IHA MK KITIEHTOM 1 CEPBEPOM;

- 3pYYHICTh HIATPUMKH Ta OHOBJICHHSI CHCTEMH;

- MOXKJIUBICTh MaciITa0yBaHHs (QYHKI[IOHATY;

- M IBUIICHHS POAYKTUBHOCTI Ta HAJIHHOCTI 3aCTOCYHKY.

[Tpuxnaau po60TH MOOLITBEHOTO 3aCTOCYHKY

OnHiero 3 OCHOBHUX (DYHKIIM 3aCTOCYHKY € Oprasizauis cTrapTar-KOMaHJIu.
KopuctyBau mo’ke 107aBaTH HOBUX YYAaCHMKIB, BKa3yBaTH iXHI KOHTaKTHI JaHi,
npodeciiiHi HaBUYKH, POJb y KOMaH/l Ta KOPOTKUN onuc 000B’sa3KiB. Lle mo3Bosse
CHUCTEMATU3YBaTH 1H(OPMAITit0 PO CKIIA] KOMAHIH Ta 3a0€3MEeUNTH IIBUIKUHN TOCTYT
710 Hef.

Onwc crapTany Fa Romame = Pepermsi ~

1. Kosanewno O, Project Manager
2. Hegos M. Java Developer

3. Mapuenra K, QA Manual

Pucynox 1. ®opma niist oprasizariii crapTan-KOMaHIu
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Ha pucynky 1 HaBegeHo ¢opMmy s oprasizaiii crapran-koMaHau. Bona
JI03BOJISIE CTBOPIOBATH CTPYKTYPY KOMAaHJIU, NEPErsAaTH YYaCHUKIB Ta OTPUMYBATH
6a30By iH(MOpMaIIito TIPpo iXHI GYHKIIIT B MEXaX CTAPTAN-TIPOEKTY.

[licnss nomaBaHHS Y4YaCHUKIB KOPUCTYBad MOXKE TNEperisigaTd KOHTAKTHY
iHpOpMaIlifo, KIIOUYOBI HABUYKU Ta KOPOTKUN OMHC MOMEPEIHbOTO JAOCBITY poOOTH,
pEJIEBAaHTHOIO /10 MOTOYHOI poui. Lle € BakinuBUM JJi KepiBHMKA KOMaHIu abo
1HILIaTOpa cTapTamny, OCKUJIBKUA JO3BOJISIE ONEPATUBHO OLIHIOBATH JOCTYIIHI JOJCHKI
pecypcH Ta mpuiiMaTH PIllIeHHS 1010 PO3MOLTY 3aBaHb.

OkpeMy MpaKTUYHY I[IHHICTh Ma€ (YHKI[IOHAJIBHICTh, MOB’si3aHa 3 aHaJI30M
poneil 3a Tectom benbina. Ha BiaMiHy BiJ 3BUYalHOTO MIAXOAY A0 OLIHKH JIWIIE
npodeciiHuX HaBUYOK, BUKOPUCTaHHSA TecTy benbiHa 03BoJisse BpaxoBYyBaTH
MOBEJIHKOBI POJi y4acHUKIB y KomaHAal. lLle cnpusie Ouibln 30amaHCOBaHOMY
(GopMyBaHHIO CTapTan-KOMaHIHM, MOKPALICHHI0 KOMYHIKalli MDK y4YaCHUKaMu Ta
3MEHIIEHHIO PU3UKY KOH(IIIKTIB.

Ha pucynky 2 nmokazano popmy i neperyisay npodeciiHiX HaBUYOK 1 poJieit
y4acHUKIB 3a TecToM benbina. [Ticns BuOOpy KOHKPETHOTO YUaCHHUKA BiJIOOpaKaeThCs
neTanbHa iH(popMallig 11010 HOoro npodeciiiHoro npodisito Ta KOMaHIHOT POJIL.

E Hoapuesso |, PaobirHmK Java Middle

E Techm W PobBiTess bawa MEicctie

Pucynok 2. ®@opma 1 neperisay npodeciiHux HaBUUOK Ta posieit 3a TectoM benbina

Buxkopucranns tecty benbina y Mexkax MOOLIBHOTO 3aCTOCYHKY J103BOJISE:

- BU3HAQUUTHU CUJIbHI CTOPOHH KOKHOTO YYaCHHUKA,

- ONTUMAJIBLHO PO3MOAUISITH POl Ta BIIMOBIAAIBHICT;

- YHUKATHU AyOJII0OBaHHS (PYHKIIM y KOMaHI1;

- TIOKpAaIyBaTH MICUXOJOTTYHUM KIIMAT y KOJIEKTUBI;

- M1JIBUIIYBaTH 3arajibHy €()eKTUBHICTh KOMAHIHOI B3a€EMOJII.

OOGroBopeHHs! OTPUMAHUX PE3YJIbTATIB

PesynpTatu gociikeHHS CBiAYATh MPO JOMUIBHICTh BUKOPHUCTAHHS OOPaHOTO
TEXHOJIOTIYHOTO CTeKy i peanmizamii MoOutpHOro 3actocyHky. Android SDK y
moegHaHHI 3 Java J03BOJIMB CTBOPUTH (PYHKIIOHAJbHMM HATHUBHUN 1HTEp(eiic,
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3pYYHHM JIJIs1 KIHIIEBOrO KopucTyBaya. Bukopucranus SQLite 3a0e3meunsio mBuIKHi
JOCTYII JI0 JIOKAJIbHO 30epexeHux JaHuX, a Spring Boot — HaziiiHy cepBepHy 00poOKy
3aIUTIB Ta MOKJIIMBICTB ITOJAIBIIOT0 PO3IIUPEHHS (PYHKITIOHATTY.

Oco06nuBy yBary ImiJg dYac po3poOKH TMPUIIEHO 3pYy4YHOCTI 1HTepdency
KOpHCTyBada. Ycl OCHOBHI (pyHKIIIT Ta eneMeHTH iHTepdeiicy po3MilIeH] JOTI1YHO Ta
MOCJIIJIOBHO, 1110 JO03BOJISIE KOPUCTyBadaM IIBHJIKO OPIEHTYBaTHCS B cHUCTeMi 0e3
noTpedu B monepeHLOMY HaBuYaHHI. [{e € BaXXJIMBUM Jj1s1 3aCTOCYHKIB, OPIEHTOBAHUX
Ha CTYJIEHTCHbKI KOMaH/I{, MOJIOJMX MIIPUEMIIIB Ta YYACHUKIB CTAPTAM-CIUILHOT.

Takum 4yrHOM, PO3p00OIJIEHUI MOOIIBLHUI 3aCTOCYHOK peajizye He juile 0a30Bi
GyHKIT yrmpaBIiHHS CTapTam-KOMaHNIOK, a i 3a0e3leduye MOJAaTKOBY aHAIITUYHY
MIATPUMKY PUHHATTA PillIeHb 11010 (opMyBaHHS e(PEeKTUBHOTO CKIIaay kKoMaHu. Lle
MIJBUILYE MPAKTUYHY LIHHICTH 3alPOIIOHOBAHOrO PILIEHHS Ta CTBOPIOE OCHOBY IS
HOro NOJAIbIIOrO PO3BUTKY.

BucHoBkM. Y pe3ynbTaTi JOCHKEHHS OyJio pPO3MVISHYTO Ta MpOaHaIi30BaHO
MPOTpaMHy peajtizallito MOOUTBHOTO 3aCTOCYHKY JIJIsI IOOMOTH B OpraHizallii KoMaH,I
JUIsL CTBOpEeHHs cTapTaniB. OOrpyHTOBaHO AOLUIBHICT BUKOprcTanHsa Android SDK
Ta Java juist kimieHTcbkoi yactuau, SQLite 11 TokabHOTO0 30epiraHHs JaHUX, a TAKOK
Spring Boot ny1s1t peanizariii cepBepHOi JOTIKH.

BcranoBiieHo, 110 3ampornoHOBaHa apxiTekTypa 3a0e3nedye e(eKTUBHY
B3aEMOJIII0 MK  KIIEHTCHKOIO Ta  CEPBEPHOIO  YAaCTUHAMH, MMIATPUMYE
MaclTabOBaHICTh, 3PYYHICTh CYNPOBOAY Ta JOCTaTHIA pIBEHb HPOAYKTUBHOCTI.
PeanizoBani (QyHKIIT [103BOJNSIOTH (QOpPMYBAaTH CTapTanm-KOMaHau, 30epiraTu
iH(opMalliro PO yYaCHUKIB, MEPEriiaIaT ixHi mpodeciiiHi HABUYKUA Ta aHaJ13yBaTH
pouti 3a TectoM benbina.

[IpakTuHe 3HaAYE€HHS PO3POOJIEHOTO 3aCTOCYHKY TOJISITa€ Y TMiABUIICHHI
e(eKTUBHOCTI KOMaHJHOI B3a€MOJIi, MOKpAILEHHI PO3MOJLIY poJied Ta 3HMKEHHI
pU3UKY KOH(IIKTIB y crapran-npoektax. OTpumaHi pe3ynbTaTd MiATBEPIKYIOTh
MEPCHEKTUBHICTh MOJANBIIOIO BIOCKOHAJIEHHS 3aCTOCYHKY, 30KpeMa IILISXOM
pO3MIMpPEHHs] (PYHKIIOHAY, MMOKPAILICHHS! aHATITUYHUX MOKJIMBOCTEHM Ta iHTerparii
JI0IATKOBUX METO/IIB OIL[IHIOBAaHHS YYaCHUKIB KOMaH/IH.
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CILIbHI 11l KPUMIHAJILHOI MOJIIII TA
KIBEPHIOJIILII Y BUKPUTTI IAXPAHUCTB TA
KIBEPATAK

Haropuuii Poctucaas OisiekcanapoBuy

KypcaHT 1 xypcy
HepxkaTuii Liuist

KypcaHT 1 xypcy
IIpoukiB AHaTtoJiii AHaToJilioBHUY

KypcaHT 1 kypcy

HaBuanbHo-HaykoBui 1HCTUTYT Ned

HaykoBuii kepiBHUK:

Kipika /liana BosiogumupiBHa

K.FO.H., IOLICHT

Kadenpa aqMiHiCTpaTUBHOI TISTIBHOCTI

XapKiBCbKHI HalllOHANBHUN YHIBEPCUTET BHYTPIIIHIX CIpaB, YKpaiHa

VY cydacHHMX YMOBax pO3BUTKY I1H(QOpMaLIMHMX TEXHOJOrid 1 Iudposizaiii
CYCIUIBHUX TPOIECIB MUTAaHHA MNPOTHUIIl IIaxpaiicTBaM Ta KiOeparakamM HaOyBae
0COOJIMBOT aKTyaIbHOCTI. 3POCTAaHHS KUIBKOCTI 3JIOUMHIB y KIOEPIPOCTOPI CTAHOBUTD
CEpHO3HY 3arpo3y K JUisl TPOMasH, Tak 1 JJIs MiAMPUEMCTB, 3aBJIal0OYd 3HAYHUX
€KOHOMIYHMX, MaTepiaJbHUX Ta penyTaliiHuX 30UTKiB. EdeKTUBHE PO3KPUTTS Ta
MONEPEHDKEHHS TaKWX 3JIOYMHIB MOXJIMBE JIUINE 3a yMOBH TICHOI B3aeMOmii
KpUMIHAJIBbHOI TOMiIi Ta KiOeprmoJimii, MmO J03BOJSE TOEIHYBATH KJIACHYHI
OTIEPAaTUBHO-PO3IIYKOBI METOM 3 CYYaCHUMHU TEXHOJIOTIYHIMH 3aC00aMHU BUSIBJIICHHSI,
JTOKyMEHTyBaHHS Ta (ikcarlii nudpoBux gokasiB. BogHouac mpakTuka mokasye, 1o
ICHYIOTh CKJIQJTHOIII Y KOOPAUHAITT 11 MAPO3AUIIB, BU3HAYEHHI MEX 1X KOMIIETCHIIIT
Ta CTaHJApTHU3allii MPOIEAyp pearyBaHHs, IO YCKIAAHIOE e()EeKTUBHY OOpOTHOY 3
kibep3inounHHICTIO. TOMY HOCHIDKEHHS CHUIBHUX I KPUMIHAJIBHOI TOJIIIT Ta
kiOeprominii € aKTyaJbHUM SIK JUJIi PO3BUTKY HAyKOBO-METOJAMYHUX OCHOB
MIPAaBOOXOPOHHOI [ISUIBHOCTI, TakK 1 JUIS IJBUINCHHS NPAKTAYHOI €(PEeKTHBHOCTI
3aXO0/iB 13 3al100IraHHs Ta PO3KPUTTS IIaXpaicTB 1 KidepaTax.

[axpaiicTBa Ta kibepaTaku B HUPPOBOMY CEPEIOBHIII HAOYBAIOTh PI3HUX HOPM
1 3aB/IAIOTh 3HAYHUX €KOHOMIYHUX Ta COIIaJbHUX 30MTKIB. Jl0 TUMOBHUX IIaXpaiCTB
HaJeXaTh (DILIMHT, IHTEPHET-IIaXpaiiCcTBO Ta COLlaJIbHA 1HXKEHEPIs, AK1 epea0ayaroTh
BBEJICHHSI KOPUCTYBAYiB B OMaHYy JIJIs 3aBOJIOJIIHHS iXHIMU TaHUMH Ta MaitHoM. [Ipotu
MIIPUEMCTB BUYMHAIOTECS DDoS-aTaku, 37I0YMHHE NPOHUKHEHHS JI0 CHUCTEM Ta
KpaJikKka KOH(IASHIIHHOT 1H(hOopMaIlii, 0 TmopyIrye poOoTy Oi3HECY Ta HIKOAUTH
penyTanii. Hacniiku Takux 3704MHIB BKJIFOYAIOTh NMPsMi (piHAHCOB1 BTpAaTH, BUTPATU
Ha BIIHOBJICHHSI CUCTEM 1 3HMKEHHS JI0BIpH 110 ITU(GPOBUX cepBiciB. BiamoBiganbHIiCTh
3a 111 npaBomnopyuieHHs nependadena crarero 190 ta pozauiom XI KK Vkpainu, mo
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MIJKPECTIOE BAXJIMBICTh KOMILIEKCHOTO pearyBaHHs KpUMIHAJIBHOI MOMIIIi Ta
kibepmodimii [2].

VY mpakTuili B3aeEMo/Iii KpUMIHAITBHOT MOJIIIT Ta K1IOEPIMOiIii mpy maxpancTBax i
Kibeparakax BaXKJIMBa YiTKa IMOCI1IOBHICTh JA1H: MIC/IsA IEPBUHHOTO aHATi3y Ta (ikcarrii
MOBIIOMJICHHSI MaTrepilajidi TepeNaloThess KiOepmomimii ais TeXHIYHOi 00poOKu
nudpoBux mokaziB. [loTiM miapo3AUIM CHUIBHO IUIAHYIOTH OMEPATUBHI 3aXOIH:
KpUMiHAJbHA MOJIis 3a0e3nedye ciaiaui Ail, a KiOeprodiiis 30upae Ta aHaizye
1M (pOoBI CIIIM, BUSBJISE PKEPENIA aTak 1 BCTAHOBIIIOE MPUYETHUX OCI0.

[IpakTuka CBiTYUTH, IO Taka CIBOpPANSd J03BOJIIE OTPHUMATH KOMIUICKCHY
JI0Ka30By 0a3y, II0 BKIIIOYAE SIK KIACHYHI CHiT4l Marepiand, Tak 1 uudpoi chaigu
3JIOYMHHOI JISUTBHOCTI, K1 (DIKCYIOTBCS Ha CepBepax, y MepekeBomy Tpadiky 4 y
3anucax eJeKTPOHHOro JucTyBaHHs. Tak, y nisuibHOCTI JlemaprameHnTty KiOepmosinii
HalllOHAIBHOT  Tomimii  YKpaiHM  BiJI3HAYA€TbCS  MPUIIMHEHHS  JISUTBHOCTI
OpraHi30BaHMX TIpPYyI, SAKI BUKOPUCTOBYBAJIM (PIIIMHIOBI TOBIJIOMJICHHS IS
3aBOJIOIIHHS JOCTYIIOM JIO €NIEKTPOHHUX OOIKOBUX 3aMUCIB TPOMASH Ta BUBEICHHS
KOIIITIB Yepe3 IJIaTiHI CEPBICH, 13 MOJAIBIIAM 3aTyUYEeHHSIM KPUMIHAIBHOI TOJIIT
JUIS TOKYMEHTYBaHHS €ITi30/1iB Ta BCTAHOBJICHHS KAaHAIIIB BiAMHBAHHS KOIITIB Ta
KOMII€HCAIll1 30UTKIB MOTEPILINM, [0 AEMOHCTPY€E €(DEKTUBHICTD Y3TOHKEHUX A1 y
pealbHUX KpUMIHAIBHUX MPOBAIKEHHIX [3].

Mo>knuBi KelicH, Mo SK1 3rafy€eThes Y 3BITax KiOEpIomiiii Ta MpaBOOXOPOHHUX
JoKepenax, BKIIOYaloTh MIKHAPOHI onepailii, e criibHa poOoTa 3 MIKHAPOJIHUMHU
napTHEPAMH Ta TEXHIYHUMHU E€KCTIEPTaMU JT03BOJIMIIA BUKPUTH XaKEPChKi TPYIH, IO
3M1MCHIOBAIN MacIITaOH1 KI0eP3JI0YMHU, BKIIFOYHO 3 HECAHKI[IOHOBAHUM JIOCTYIIOM JI0
CEpBEpPIB Ta PO3MOBCIOJKEHHSIM IIKIJJIMBOIO MPOrPaMHOTO 3a0e3MeyeHHs, 13
3aTpUMaHHSIM (QITYpaHTIB Ta BUIYYEHHSM HUQPPOBUX JOKA3IB, 110 MAIOTh KPUTHUYHE
3HAYCHHS VIS TIOJIAIBIIIOT0 KPUMIHAIBHOTO MepeCyiTyBaHHS.

VY3aranpHEeHHS MOCBily Ta MPAKTHYHHUX TPHUKIAIIB TIOKa3ye, MO edeKTHUBHA
B3a€EMOJIisl MIAPO3JUIIB KPUMIHAIBHOT TOMIIT Ta KiOEpHoJilii CHpuse He JUIIe
ONEPaTUBHOMY PO3KPUTTIO IIAXPAiCTB 1 Ki0epaTak, a i JOpMyBaHHIO IHTETPOBAHOTO
MIIXOAy N0 TPOTUAIl KiOEp3TOYMHHOCTI B yMOBax HHU(POBOi TpaHchopMmalii
CyCH1JIbCTBA.

VY cminbHIM poOOTI KpUMIHAIBHOI MOMIIIi Ta KiOeprouiiii BUHUKAIOTh HU3KA
npoOJIeM 1 MepelKoy, 10 YCKIAIHIOITh e)eKTUBHE pearyBaHHs Ha IIaxpaiicTBa Ta
kiOeparaku. o OCHOBHHUX (paKTOpiB HaleKaTh HEAOCTaTHIM piBEHb TEXHIYHOI
MIJITOTOBKK a00 crieriaizallii OKpeMUX IMiAPO3/IiJIiB, BIICYTHICTh YITKOT'O aTOPUTMY
oOMIHY 1H(pOpMAaLI€l0 Ta JOKYMEHTYBAaHHS [1d, & TAKOXK IOPUJMYHI CKIAIHOIII MpU
JIOKa3yBaHHI 3J04YMHIB y Kibepcdepi. [Ins minBumieHHs e()EKTUBHOCTI B3aeMOIT
HEOOXiJHE CUCTeMHE BIOCKOHAJICHHS: MIJIBUIICHHS KBaji(ikaiii mpaiiBHUKIB 4epes
CHelliali30BaHl TPEHIHTU Ta KypcH, YHi(iKaIlis Ipoleayp pearyBaHHsl Ta CTBOPEHHS
CTaHAAPTHUX METOJIMYHUX PEKOMEHAIlil, a TAKOK aKTUBHE BUKOPUCTAHHS CyYacHUX
TEXHOJIOT1H JIJIsi onepaTUBHOrO 300py U aHaizy U(POBUX JOKa3iB, 110 3a0e3neuye
KOMITJIEKCHHUM MIIX1]] 10 POSKPUTTS Ta MOIEPEHKEHHS Ki0ep3T0UMHHOCTI.[4]
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Otxe, cnuibHAa poOOTa KPUMIHAIBHOI MOMIIIT Ta KIOEPIHOMiIii € KIIYOBUM
YUHHUKOM €(EeKTUBHOIO MPOTHAIl IIaxpaiicTBaM Ta KiOeparakaM Ha TIpPOMaJsH 1
MIIIPUEMCTBA. AHAJI3 MPAKTUKU MOKA3ye€, M0 YCIHIINIHE PO3KPUTTS TaKUX 3JI0YMHIB
MOJKJIMBE JIMIIIE 32 YMOBH YITKOI KOOpAMHAIT i, MOE€JHAHHS KJIACUYHHUX CI1IYUX
METO/IB 13 Cy4YaCHUMHU TEXHIYHHMH 3aco0amu 300py Ta aHami3y mudpoBUX TOKa3iB.
Bongnouac icHyroTh mpoOjemMH, TOB’si3aHI 3 HEJOCTAaTHHOIO —CIHEIlai3alli€ro
MIIPO3/A1IIB, BIACYTHICTIO CTaHAAPTU30BAHUX AJITOPUTMIB OOMIHY 1H(QOpMAILIE Ta
CKJIAJHOIIAMU Yy JOoKa3dyBaHHI KiOep3mouuHiB. Jlist migBuineHHsS €QEeKTUBHOCTI
MPOTHUAIT HEOOX1THE BJOCKOHAJICHHSI MIATOTOBKY MPalliBHUKIB, YHI(IKaIlisS TPOIEaYP
pearyBaHHS Ta aKTHBHE BHUKOPHUCTAHHS CyYaCHUX TEXHOJIOTIH. Y3arajabHCHHS
MPaKTUKA MIATBEPKYE, M0 1HTEIPOBAHUN MIAX1J 1 TICHA B3a€EMOJIS IAPO3JLIIB
CIPHSIOTH ONEPATHBHOMY MPUIHUHEHHIO 3JIOYMHHUX CXEM, 3a0€3TMEUYCHHIO TTOBHOTH
JI0OKa30BOi 0a3u Ta 3MIITHEHHIO MTPABOMOPAIKY B IM(PPOBOMY CEpEIOBHIIII.
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EHEPFETI/{‘IHI/II?'I YUHHUK AKTyAJIBAuIi
EKOHOMIYHOI TUIIJIOMATII YKPAIHAU B YMOBAX
35POMHOI ATPECII P®

Xomaneus B.A.

KaHIUIaT EKOHOMIUYHUX HAYK

KuiBchkuit HaIliOHATBHUA €KOHOMIYHUN YHIBEPCUTET
imeHi Baguma I'erbmana, Ykpaina

30poitHa arpecisi Pociiicekoi @epeparii npotu YKpainu, sika posmnoyanach 24
mororo 2022 p., y JIOKOpiHHUM crnoci0 TpaHcdopMyBaja [il04y Ha TOW dyac
KOH(DIrypariro rI00aIbHOI eHEepreTHYHO1 OE3MeKH, MePETBOPUBIIH CHEPTOPECYPCH 3
00’€KTy MDKJIEPKABHOI TOPTIBJI1 Y MOBHOI[IHHUI 1HCTPYMEHT I'€OMOIITUYHOTO TUCKY
Ta BeJeHHA TiOpuaHux BiMH. g YkpaiHu, 4uMs eHepreTMyHa CUCTeMa ONUHUIIAcs
cepell MPIOPUTETHHX I1JIEH POCIHCHKIX BOPOKHUX aTaK, YNHHUK CHEPTreTUIHOI 0€3MeKU
Ta JOCATHEHHS HAIIOK JCPXKABOK CHEPrOHE3AICKHOCTI CTAN0 MNUTAHHIM
HaI[IOHAIPHOTO BIJKMBAHHSA. 3a3HaueHa OOCTaBMHA ICTOTHO MIABUIIWAJIA POJIb
IHCTPYMEHTIB €KOHOMIYHOI JUIIJIOMATIi, CIPSIMOBAHMX Ha BIAHOBJICHHS KPUTHYHOT
CHepreTUYHOl 1H(PACTPyKTypu HaIIOi JepXKaBu, (QPOHTANBHY IUBEpCUIKAIIiO
30BHINIHIX JDKEpesd 1 EHeprornocTayaHHs, a TaKOX pPO3MIUPEHHS ydYacTi y
MDKHApOJHUX O€3MeKoBuX iHillaTuBax. JlocTaTHRO cKa3zaTu, 0 YHACTI0K 00HOBUX
i Ha TepuTOpii YKpaiHM Ta TOTY)KHUX pakeTHuX arak P® Ha ykpaiHCBKY
CHepreTHUHy CHUCTeMy OyJi0 TMOBHICTIO 3pYHHOBAHO, MOIIKO)KEHO YU OKYIIOBAaHO
omu3pko 70% 1 00’exTiB. 3a3HAUMMO, 110 HHUHI Y BITYU3HAHOMY EHEPTOCEKTOpI
MOIIKO/PKEHUMU 4Yd 3pYWHOBAaHMMHU € OO0’€KTM 3 BUPOOHUIITBA, Tepesadi,
PO3MOALTBLYO0T 1HOPACTPYKTYPH Ta IEHTPATI30BAHOTO MOCTAYaHHS SIK HAPTOTa30BOI0O
CEKTOPY, TakK 1 eeKTpoeHepreTuku (Tadi. 1).

Tabnuus 1 [psmi BTpatu eHepreTuku Y Kpainu BiJ 30poiiHoi arpecii P® cranom Ha nucTomnaz
2024 p.

Buam BTpaT Brparu, Buam BTpaT Brparu,
mapa goj. CIHIA mapa goj. CIITA
HadrorazoBwuii cexTop, y TOMYy YHCIIi; EnexTpoeHepreTuka, y TOMy 4HCIIi:

TpaHcnopTyBaHHS ra3zy 0,8 ['enepartist 1eKTPUYHOI eHeprii 9,0

Posnonin razy 0,2 [Tepenaya enekTpuyHOI €HEPrii 2,2

30epiranHs HaTH 1 0,3 Po3nozin enekrpuuHoi eHeprii 0,8
Ha(TONPOAYKTIB

ByrnenoOyBHa 0,4 Ycboro 12,1
IIPOMHMCIIOBICTh

ITocTayanns Termia 1,0 Ycboro HagrorazoBui 14,6

Ycboro 1,2 CEKTOP i eJICKTPOCHEPreTHKA

Jlxepeno: moOya0BaHO aBTOPOM 3a AaHUMH [6, c. 25].
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30Kkpema, JIHIIE 3aXOMICHHs 3anopi3bKOi aTOMHOI €JIEKTPOCTaHIIIi MTPU3BEIIO 10
BUOYBaHHS 3 HAllIOHAIBHOI eHeprocucTeMu NpuOau3Ho 44% 3araabHUX NOTYKHOCTEH
aTOMHOI reHepartii. 3aragpHuil K€ BapTICHUN 00CST 30UTKIB, 3aBJaHUX YKPAaiHCHKIN
SHepreTUYHIN cucTeMi, olliHoBaBcs y kiHIll 2024 p. Ha piH1 14,6 muipa noa. CILIA [6,
c. 25], a macmrTabHi pyHHYBaHHS €JEKTPUYHUX CTaHLIH, TpaHC(bopMaTopHHx
MIJCTAHIIA 1 JHIA eJNeKTporepenad CHPUYMHUIIN TEPIOJANYHI  BIIKIIOUCHHS
CHEeprornocTayaHHsi MOOYTOBUM 1 MPOMHCIOBUM CIIOKHBAadaM, IO CIPABUIIO yKpai
HETaTUBHUU BIUIMB HAa AWHAMIKY BITUM3HSHOI BUPOOHHMUOI JISIILHOCTI Ta yci cdepu
KUTTETIUTBHOCTI MEPECIYHUX YKPATHITIB.

Bapto naronocuty, 1110 caMe akTHBHA €KOHOMIYHA AUIIOMAaTis Y KpaiHu cTajia B
yMoOBax 30poiHoi arpecii PO moTy>XHUM 1HCTPYMEHTOM 3MILIHEHHS i1 HaAI[lIOHAJIBHOI
€HepPreTMYHOi O€3MEeKH Ha OCHOBI TICHOI B3a€EMO/IIi HAILIO1 AEP>KaBU 3 €BPONEUCHKUMU
ypsiiaMH 1 perysisiTopamMu, BCEOIYHOI KOOpAMHAIT 3aX1AHOI TEXHIYHOI 1 (piHAHCOBOT
JOTIOMOTH, MBepcuikalli JKepes MOCTa4aHHS €HEpropecypciB Ta IHCTUTYLINHOL
MIATPUMKA 1HTErpallii 0 €BPOIMEUCHKOTO EHEepropuHKy. lle iCTOTHO MOCHIMIIO
KOHKYPEHTHI1 MO3HUIIiT HAIIO1 AEP>KaBHU y TJI00AIBHIN CHCTEM1 EHEPreTUUHHUX BlTHOCUH
Ta CYTTEBO MIABHUILXIIO PIBEHb HE3aJIEKHOCTI ii eHepromnocrayaHHs. 30KpeMa, akTHBHA
JTUTUIOMaTUYHA B3aeMOIisl Y Kpainu 3 kpainamu €Bpomneiickkoro Coro3y jana 3MOry He
TUIBKH ICTOTHO KOMIIEHCYBATH YKpail pyiHIBHI JJIs1 BITYM3HAHOI EHEPreTUKHA HACIIIKH
BOEHHHUX [IiH, aJie i CYTTE€BO 3MEHIIUTH 3aJICKHICTh HAIIOI IEpKaBH BiJ TPaTUIIHHIX
MOCTAYaJIbHUKIB IMAJIMBHO-CHEPTETUYHUX PECYPCIiB Ta CTBOPUTH IEPEIYMOBH IS
JOBTOCTPOKOBOI 1HTErparii yKpaiHCbKOi €HEepreTUYHOi CUCTEMH 10 €BPOMEHCHKOTO
€HEPronpocTopy Ha OCHOBI HAPOIIYBaHHS IMIOPTHUX MOCTABOK MPUPOJIHOIO ra3y u
€JIEKTPUYHOI EHEPIii 3 EBPONEUCHKUX PUHKIB.

Oco0MBO 3HAKOBOIO MOJIEI0 y Mi HApuHI cTaysia cuHXpoH3amis y 2022 p.
O0’eHaHO1 eHeprocucTeMu YKpaiHU 3 KOHTHHEHTAJIbHOI €BPONENCHKOI0 MEPEKEIO
ENTSO-E 3a yuacti 43 omepaTopiB CUCTEMHU Tepeaadi eJIeKTpUIHOi eHeprii y 36
nepxxaBax €Bpornu. EKOHOMIUHMN pe3ynbTaT TaKOi CHHXPOHI3AIlli OLIHIOETHCS Ha
piBHi 1,5 mupa gon. CIIA [5] y pik 3 0AHOYACHUM 3700y TTSAM HAIIOKO IEPHKABOIO ILJIOT
HU3KM BaroMux KOHKYPEHTHHX TMepeBar IoJ0 JEMOHOIOJi3alii  pUHKY
€JIEKTPOEHEPrii, HApOIIyBaHHS MOMJIMBOCTEH 1 eKCHopTy, JekapOoHi3ailii
BITUM3HSHOT €JIEKTPOCHEPTeTUKH, MOJEPHI3allii ii 1HGPACTPYKTYPHUX MOTYKHOCTEH
Ta MABUIIEHHS PIBHSA TeXHoJjori3aiii. 3apasku cuuxponizaiii 3 ENTSO-E Vkpaina
orpuMana 8,7 MIpA TPH. JOJATKOBUX JOXOJIB Bl JOCTYIy 10 MDKIEPKaBHUX
MIEPETUHIB EHEProMepex Ta y paMKax CIeIiaIbHUX 000B’I3KIB €KCIIOPTEPIB, 3aBISIKH
YoMy Hallla JiepKaBa HE TUIBKK 3MOTJa yTPUMATH MUTHTOBY IiHY Ha €ICKTPUUYHY
SHEPriio JUIsl HAceJeHHs, aje ¥ 3abe3neumna (iHaHCYBaHHS 3POCTaHHS MPOMYCKHOI
3IaTHOCT1 MDKIEPKaBHUX MEPEKEBUX MEPETHUHIB Ta JOOUJIACh ICTOTHOIO 3HMKEHHS
3a00proBaHOCTI Ha BITYU3HAHOMY PHHKY €JIeKTpoeHeprii [7].

VY xonTtekcti cuaxponizanii 3 ENTSO-E npunuunoBe 3HaueHHSI MalOTh TaKOX:
HApOIIYBaHHSA EKCIIOPTHOTO TOTEHI[iay VYKpaiHM Ha €BPONEHCHKOMY PHHKY
eJIEKTPOEHEPrii, cTabuIi3allisl HalllOHATBHOT EHEPrOCUCTEMH, MTOCUIICHHSI KOHKYPEHIIii
Ha BHYTPIIIHbOMY €HEPrOpUHKY, ICTOTHE PO3IIMPEHHSI CYO0’ €KTHOI CTPYKTYpH
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CHEProTpeiiepiB, MIABUIICHHS TPAHCHAPEHTHOCTI 1 KOHKYPEHTHOCTI I[IH Ha
€JIEKTPOCHEPTilo, a TaKOXX 3HAYHE 30UIBIICHHS MPOIYCKHOI 3JaTHOCTI MEPEX MIX
VYkpainoro 1 €Bpomnoro. JlocrarHpo ckazatu, mo y cepnHi 2025 p. ekcrmopr
eNeKTpoeHeprii 3 YKpaiHu JOCATHYB pPEKOpAHOTO rmokazHuka y 450 tTuc MBt/rox [4],
iMIopT enekTpoeHeprii 3 gepxkaB €C 30umbmmBes Ha 94% mnopiBusHo 3 2021 p.,
3arajgpHu 00’ €M MbKMeEpeKeBUX eHepromnepenay 3pic Ha 77% — o 58,5 mun kB1/roa
[1], a mpomyckHa 3JaTHICTh CAMUX MEPEX MK YKpaiHotw 1 €Bponoto — 10 1700 MBT
IMIIOPTHOI MOTY>KHOCTI [2].

[Ilo >k cTOCYeEThCSA pOJII €KOHOMIYHOI AMIUIOMATIi YKpaiHuW Yy MOM’ SKILIEHHI
PYWHIBHMX HACTIAKIB pyHHYBaHHS BITYM3HSAHOI €HEPTeTUKHU, TO TUIBKU Yy ciuHi 2026 p.
€Bporieiicbkka KoMmicis Hajana Ykpaini 447 aBapiiiHUX TIeHepaTopiB 3arajbHOIO
BapTICTIO 3,7 MJIH €BpO 31 CTpaTEeriuHuX 3amaciB €BpOCO03y 3 METOIO BiJIHOBJICHHS
CICKTPONOCTAYaHHS 3aKJIaJiB OXOPOHHM 3J0pOB’S Ta IHIIMX 00’€KTIB COIIaJbHOI 1
KpUuTU4YHOI IHPpacTpykTypu. Kpim Toro, €Bpokomicis y kosadopaiiii 3 €EBponeicbKkum
iHBecTuIiitHIM OankoM Hagana Takox 50 muH e€Bpo HAK «Hadroras Ykpainm», a 'y
ceprusa 2025 p. mianucana rapadTiiny yroay 3 €bPP mono mobimizarii 500 MiH €Bpo
¢dinaHCyBaHHS Ha 3a0€3MEUECHHS CHEPreTUYHOI Oe3nekn YKpaiHu Ha 3UMOBUIA MepioJl
yepe3 MOMOBHEHHS i1 ra30BHX 3amaciB Micisl MacmTaOHUX atak P® Ha BITYM3HAHI
ra3oBu100yBHI Ta epepoOHi 00’ €KTH. 3arajgbHa X (piHaHCOBA MiATPUMKA EBpOKOMICIT
eHepreTuyHoi Oe3nekn YKpainu 3 movatky 30poiHoi arpecii P® 1 go xinms 2025 p.
cKjana 3 MIpJ €BpO, Y TOMy yucii 977 MIH €BpO 3a €KCTPEH1 3aKymiBJl ra3y Ha
sumoBuit niepion 2025-2026 pp., a TaKOXK TEXHOJOTIYHOTO 00JIATHAHHS 1 TeHEePaTOPIB
I BiHOBJICHHS eHepromepex [3]. Hamanus VYkpaiHi HAcTUIBKM MaciITaOHOI
€HEePreTHYHO1 MATPUMKHU 3 00Ky €C cTanu 3aKOHOMIPHUM PE3yIbTaTOM BEIMYE3HUX
JTUTIOMATUYHUX 3YCUJTb HAIIOT JIEP)KaBH Yy MIEPErOBOPHUX MPOIIECaxX 31 CTPATErTYHIUMHU
MDKHAPOTHUMH ITapTHEPAMH.

[TinbuBaroun miACYMOK, HaroJOCKMO Ha TOMY, III0 B YMOBaX IMOBHOMAcCIITaOHOT
30poriHoi arpecii P® mnporu VYkpaiHM eHEpreTHYHUNW YMHHUK ii EKOHOMIYHOI
IUIIIOMATIi CTaB OJHUM 3 KJIFOUOBHUX €JIEMEHTIB 3a0€3neUeHH HAlllOHAJILHOI O€3eKHU
Hamoi JepxkaBu. Binrak, mupoke 3acTOCyBaHHS YKpaiHOIO 3aXOJiB €KOHOMIYHOT
JTUIUIOMATIi B eHepreTuyHid cdepi 3abe3nedye Mepexia HalOHAIbHOI CUCTEMU
eHepro3ade3neuyeHHs BiJl TAKTUKY €KOHOMIYHOT'O BMDKMBAHHS JI0 CTpaTerii IHTerparii
Ta PEriOHATLHOTO €HEPreTUYHOrO JiIepCTBA. 3 OrJISAY Ha 1€ KPUTUYHO BaXKIMBOTO
3HaYeHHS Ha0yBa€ MEPETBOPECHHS HAIIO1 IEpP>KaBU y PeriOHAIbHUN €HepreTUUHui xab
€Bponu, 3AaTHUM 3a0€3MEYUTH JOBIOCTPOKOBY E€KOHOMIYHY CTaOUIBHICTH Ha
KOHTHUHEHTI Ta 0CTaTOYHE MO0JIaHHS POCIHICHKOTO €HEPreTUYHOTO MAHTaXKY.
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Abstract. This paper examines the comparative legal regulation of copyright
protection at the international and national levels. The study analyses the common
features and significant differences in approaches to copyright protection across
various jurisdictions, focusing on the role of international conventions such as the
Berne Convention for the Protection of Literary and Artistic Works and the Geneva
Convention for the Protection of Producers of Phonograms. Special attention is given
to the implementation of international standards in Ukrainian national legislation,
including the influence of the TRIPS Agreement and EU directives on the development
of Ukrainian copyright law. The paper highlights the key principles of copyright
protection — national treatment, automatic protection and independence of
protection — and examines the challenges Ukraine faces in harmonising its legislation
with international requirements, particularly in the digital environment.

Key words. Copyright, intellectual property, international conventions, Berne
Convention, Geneva Convention, TRIPS Agreement, national treatment, automatic
protection, harmonisation, Ukrainian legislation, enforcement, digital environment,
phonograms, property rights, personal non-property rights.

Purpose and Objectives of the Study. The purpose of this study is to conduct a
comparative legal analysis of copyright protection at the international level and to
examine the implementation of international standards in the national legislation of
Ukraine. To achieve this purpose, the following objectives must be addressed: to
identify the common features in the legal regulation of copyright protection across
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different jurisdictions; to analyse the key differences in approaches to copyright
protection at the international and national levels; to examine the influence of the Berne
Convention, the Geneva Convention and the TRIPS Agreement on Ukrainian copyright
legislation; to assess the current state of harmonisation of Ukrainian legislation with
international standards; to identify the main challenges and prospects for the further
development of copyright protection in Ukraine in the context of digitalisation and
European integration.

Copyright, as a fundamental institution of intellectual property law, plays a key
role in stimulating creativity and cultural exchange. At the international level, there is
an extensive system of legal regulation, the main elements of which are international
conventions, such as the Berne Convention for the Protection of Literary and Artistic
Works and the Geneva Convention for the Protection of Producers of Phonograms
Against Unauthorized Duplication of Their Phonograms, as well as the national
legislation of each individual state. The analysis of similarities and differences in the
legal regulation of approaches to copyright protection is important for understanding
the modern system of intellectual property protection and identifying trends in its
development.

One of the main properties of intellectual property law is that it must bring
material or other benefit. This may be additional profit derived from the use of
intellectual property objects in the sphere of material production. Sometimes
intellectual property may not explicitly generate profit, but by creating certain barriers
for competitors, it facilitates the promotion of one's own goods and services on the
market. Finally, the results of creative activity can contribute to the spiritual
development of citizens [ 1, p. 20].

One of the key common features in the legal regulation of copyright protection is
the recognition of the need to protect works as a result of human intellectual activity.
Both at the international and national levels, there is a consensus on the importance of
granting authors certain exclusive rights to use their works, which stimulates their
further creative activity and promotes cultural development [2]. Another common
feature is the principle of territoriality of copyright. As a general rule, copyrights
granted by the legislation of a particular state operate only within its territory. To ensure
the protection of works abroad, there are international agreements that oblige member
states to provide foreign authors with no less protection than their own citizens [3, art.
3; 2, art. 2]. An important common feature is also the recognition of the author's
personal non-property rights, such as the right of authorship and the right to the
integrity of the work [3, art. 6]. These rights are inalienable and aimed at protecting the
connection between the author and their work, their reputation and honour.

However, there are also significant differences in approaches to copyright
protection at different levels and in different jurisdictions. One of the key differences
is the scope of copyright objects. The Berne Convention establishes a broad list of
protected works, including literary, artistic and scientific works, while the Geneva
Convention focuses exclusively on the protection of phonograms. The national
legislation of different countries may also have its own peculiarities in defining
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copyright objects, for example, regarding the protection of software or databases [4,
art. 10]. Since 2016, the EU legislative framework has been in place, namely Directive
(EU) 2016/943 on the protection of undisclosed know-how and business information
(trade secrets) against their unlawful acquisition, use and disclosure [5].

Another important difference is the duration of copyright protection. Article 7 of
the Berne Convention establishes a minimum term of protection of property rights in
literary and artistic works for the life of the author and 50 years after their death [3].
However, national legislation may provide for longer periods of protection. For
example, in the European Union, the term of protection is the life of the author and 70
years after their death [6]. For phonograms, Article 4 of the Geneva Convention
establishes a minimum term of protection of 20 years, while many national legislations,
especially after the adoption of Article 14 of the TRIPS Agreement, provide for
significantly longer terms [7].

There are also differences in the scope of exclusive rights granted to authors and
other rights holders. The Berne Convention defines a minimum list of property rights,
such as the right of reproduction, translation, public performance, etc. However,
national legislation may provide a broader list of rights, taking into account the
specifics of certain types of works and technological development.

Significant differences also exist in the systems of enforcement and means of
copyright protection. Different countries may apply different judicial protection
procedures, administrative measures and criminal liability for copyright infringement.
The effectiveness of enforcement also varies considerably depending on the level of
development of the legal system and the specialisation of judicial bodies [8].

In summary, the legal regulation of copyright protection is characterised by both
common features reflecting a general understanding of the need to protect creativity,
and significant differences caused by historical, cultural, economic and technological
factors. International conventions play an important role in establishing minimum
standards and promoting the harmonisation of national legislation, but each state
retains a certain degree of autonomy in determining the scope of protected objects, the
duration of rights and the means of their protection. The further development of
international copyright law, especially in the digital era, requires constant dialogue and
a search for balance between the interests of authors, rights holders and society as a
whole.

The above analysis of international copyright protection standards acquires
particular practical significance in the context of their implementation at the national
level. A vivid example of this process is Ukraine, whose experience demonstrates both
achievements and challenges on the path to harmonising national legislation with
international requirements.

Ukraine's integration into the global economic and cultural space has necessitated
the harmonisation of national legislation with international standards in the field of
copyright protection. International treaties, such as the Berne Convention for the
Protection of Literary and Artistic Works, the Geneva Convention for the Protection of
Producers of Phonograms Against Unauthorized Duplication of Their Phonograms,
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and the Agreement on Trade-Related Aspects of Intellectual Property Rights, have
played a key role in shaping the modern legal framework of Ukraine in this area.

One of the fundamental influences of international treaties was the consolidation
of the basic principles of copyright protection in Ukrainian national legislation. The
Law of Ukraine "On Copyright and Related Rights" reflects the key provisions of the
Berne Convention, in particular the principle of national treatment, automatic
protection and independence of protection [9, art. 5, 6]. This means that Ukrainian
legislation provides authors from member states of the Berne Convention with the same
level of protection as its own citizens, and protection of works arises automatically
from the moment of their creation without the need for registration.

International treaties also defined minimum standards of copyright protection that
were implemented into Ukrainian national legislation. The Law "On Copyright and
Related Rights" establishes a list of property and personal non-property rights of
authors, which corresponds to the provisions of the Berne Convention [9]. Property
rights include, in particular, the right of reproduction, distribution, public performance,
translation, adaptation, etc. Personal non-property rights include the right of authorship
and the right to the integrity of the work [9].

The influence of the Geneva Convention is reflected in the provisions of the Law
of Ukraine "On Copyright and Related Rights" concerning the rights of phonogram
producers. The Law defines the rights of producers to reproduce, distribute and
commercially rent phonograms, ensuring their protection against illegal copying and
use [9].

The TRIPS Agreement had a significant impact on the harmonisation of Ukrainian
legislation with international intellectual property standards. Ukraine, as a member of
the World Trade Organisation, committed to bringing its legislation into compliance
with the requirements of this Agreement. This led to amendments to copyright
legislation, in particular regarding the expansion of protected objects, the establishment
of minimum terms of protection and the strengthening of enforcement mechanisms [6].

In particular, under the influence of international treaties, Ukraine improved the
provisions on copyright protection terms. The Law "On Copyright and Related Rights"
establishes the term of protection of property rights in literary and artistic works for the
life of the author and 70 years after their death, which corresponds to the standards
provided for by Directive 2006/116/EC and the TRIPS Agreement [9]. For
phonograms, the term of protection is 50 years from the date of first publication or first
recording.

An important aspect of the influence of international treaties is the development
of the copyright enforcement system in Ukraine. The Law "On Copyright and Related
Rights" provides for various means of copyright protection, including judicial
protection, pre-trial dispute resolution and administrative and criminal prosecution
measures for intellectual property rights infringement [9]. These provisions are aimed
at ensuring effective protection of the rights of authors and other rights holders in
accordance with international standards.
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However, despite significant progress in harmonising national legislation with
international standards, there are certain challenges and issues that require further
regulation. These include issues of legal regulation of the use of copyright objects in
the digital environment, the fight against internet piracy and ensuring effective
protection of rights in a cross-border environment.

In summary, international copyright treaties have had a decisive influence on the
formation of Ukrainian national legislation in this area. They laid down the basic
principles of protection, defined minimum standards of rights and contributed to the
development of the enforcement system. Further integration of Ukraine into the global
legal space will require continuation of the process of adapting national legislation to
new international standards and effective implementation of existing norms to ensure
an adequate level of copyright protection in the context of technological development
and globalisation.
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POJIb AIBOKATA Y 3ABE3IIEYEHHI ITPABA HA
SAXUCT Y KPUMIHAJIBHOMY ITPOBA/’KEHHI

IHerpuk Oaena

K.JICPK.YIIp., TOICHT

ITaganka Baaguciaas

3100yBay BUIOi ocBiTH rp. KHO-222

Kadenpa kpumiHaibHOTO MpaBa Ta IpaBoCy Al

HanionansHuit yHiBepcuTeT «YepHIriBcbka MOJITEXHIKaY, Y KpaiHa

3a0e3nedyeHHs MpaBa Ha 3aXUCT € OJHIEI0 3 KIIFOUOBUX TapaHTIM CIpaBeaJIMBOTO
KPUMIHAJILHOT'O MPOBAKEHHS Ta HEB1’ €EMHOIO CKJIaJI0BOIO IPUHIIUITY BEPXOBEHCTBA
mpaBa. Y CydacHHX YMOBaxX pO3BUTKY IIPaBOBOI JEpXaBU OCOOIMBOTO 3HAYCHHS
HaOyBae peasibHe, a He (GopMasibHE 3a0€3IMeUeHHsI MPOIECyaIbHUX IIpaB 0COOH, sKa
3amydeHa 10 KpPUMIHAJIBHOTO MpoBamxkeHHs. CaMe MpaBO Ha 3aXUCT BHUCTYMAE
OCHOBHMM  MEXaHI3MOM  3alo0IraHHs  HEOOTPYHTOBAaHOMY  KPHUMiHAIHLHOMY
nepeciiyBaHHIO, TOPYIICHHIO TIpaB JIIOJAWHUA Ta 3JIOBXKHBAHHIO BJIAJHUMHU
MOBHOBAKEHHSMU 3 OOKY OpraHiB IOCYJOBOT'O PO3CIIiTyBaHHS 1 Cyay.

LentpansHe wMicle y peanizalii IbOrO MpaBa HAJEKUTh aJBOKATy fK
npodeciiHOMY YYaCHUKY KPUMIHAJILHOTO MPOIIECY, HA SIKOT'O MOKIAMAEThC QyHKITIs
3aXMCTy TpaB, CBOOOJ 1 3aKOHHMX IHTEPECIB I1JI03PIOBAHOT0, OOBUHYBAYEHOTO YU
1HII01 ocoOu. [iAnbHICTh 3aXMCHUKA CIIPSIMOBAaHA HE JIMIIE HA HAJAHHS FOPUIUYHOL
JOTIOMOTH, a ¥ Ha 3a0e3MeYeHHs] JOTPUMAaHHS MPUHIIMITIB 3MaraJbHOCTI CTOPIH,
PIBHOCTI MpOIIECYaJTbHUX MOXJIMBOCTEH Ta CIPaBEUIMBOCTI CYJOBOTO PO3TIISAY.
Boanouac eexkTHBHICTH peanizallii mpaBa Ha 3aXUCT 3HAYHOIO MIPOIO 3AJIEKHUTH BiJ
CBOEYACHOTO JIOMYCKY aJBOKaTa [0 ydYacTi y TMPOBaHKeHHI, 00ciIry #oro
MpoliecyaJbHUX MOBHOBAKEHD Ta MPAKTUYHUX MEXaHI3MIB iX peaizallii.

AKTyanbHICTh JOCTIIDKEHHSI POJi aJBOKaTa y KPUMIHAIHHOMY IPOBAHKCHHI
3YMOBJICHA TaK0X HEOOXITHICTIO IMIUIEMEHTAllli MIKHApPOJHUX CTaHAApTIB 3aXUCTYy
mpaB JIIOJWHU, HacaMIiepesl TOoJIoKeHh KOHBEHINI Tpo 3aXWUCT TMpaB JIOJWHU 1
OCHOBOITOJIO)KHUX CBOOOJ Ta MPaKTUKH €BPONEHCHKOro Cyay 3 MpaB JIOJWHU (fai
€CIUI), axi BU3HAYAIOTh 3MICT 1 MEX1 e€(pEeKTUBHOro mpasa Ha 3axucT. CydacHi
BUKJIMIKH, TIOB’513aH1 3 TU(POBI3AIIEI0 CyTOYMHCTBA, JUCTAHIIHHOIO y9aCTIO CTOPIH y
nporeci Ta (PYHKIIOHYBaHHSIM IPaBOBOi CHCTEMHU B YMOBaX BOEHHOTO CTaHY,
noTpeOyIOTh TEPEOCMUCTCHHSI pOJIi aJBOKaTa Ta YAOCKOHAJCHHS MEXaHi3MIB
3a0e3reueHHs TPoQeCciHHOro 3aXUCTy.

OcoO0aMBICTh MPOIECYaTHHOTO CTAHOBHINA aJBOKATA MOJSTae y TOMY, 110 BiH HE
JIUIIIE TPEICTaBIIsE IHTEPECH KIIIEHTA, @ i BAKOHYE BKJIMBY MPABO3aXUCHY (DYHKIIIIO,
COpsiMOBaHy Ha 3a0e3Ne4YeHHs CIPaBeUIMBOCTI KPUMIHAJIBHOTO MPOBAHKEHHS B
[IJIOMY. 3axXUCHUK KOHTPOJIOE JIOTPUMAaHHS TMPOIECyalbHOi (GOopMU Mia dYac
MPOBEJCHHS  CaiquuX  (PO3IIYKOBUX) Jid, 3amobiraec TMOPYIICHHSM  TIpaB
Mi03pIOBaHOro, 3a0e3nedye peamizallilo MPUHLUIY 3MarajbHOCTI Ta CIpPHSE
dbopMyBaHHIO HaJICKHOT JI0Ka30Boi 0a3u. Came aKTHBHA TO3MIIIS aJIBOKATa J03BOJISE
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MIHIMI3yBaTH PU3UKHU HE3aKOHHOTO MPUMYCY, OTPUMAHHS HEJIOMYCTUMHX J0Ka3iB a00
HEOOIPYHTOBAHOTO OOMEXEHHS ITpaB 0COOU.

[IpaBo ocoOu Ha 3axXUCT BUHUKAE 3 MOMEHTY BIAKPUTTS KPUMIHAIBLHOTO
MPOBA/KEHHS, 110 O€3MOoCepeIHbO MOB’A3YEThCSI 3 BHECEHHSM  BIIMOBIIHUX
BITOMOCTEH 10 €AMHOTO peecTpy JOCYAOBHUX PO3CIiyBaHb 400 MOBIAOMICHHSIM 0C001
Ipo TiJ03pY Y BYMHEHHI KPUMIHAJIBHOTO TPABOMOPYIICHHS Ta HAOYTTSIM HEIO
IpOIECyabHOTO CTaTyCy migo3pioBaHoro. Came 3 IbOT0 4Yacy ocoba OTpUMye
peayibHy MOKJIMBICTH TOBHOIIIHHO pEaji30ByBaTU CBOE MPABO Ha 3aXUCT. Y IHOMY
KOHTEKCTI ITOKAa30BOI0 € €BPOTEHChKA MPaKTHKa 3a0e3MeueHHs 3a3HaYeHOr0 TIPpaBa, e
KITIOYOBE 3HAYCHHSI HAIA€THCS IPUHIIMITY PAHHBOTO TOCTYITY /10 TPaBHUYOT JOITOMOTH,
30KpeMa 3a0e3MeUeHHI0 3aXUCHHUKA BXKe M1 Yac Mepuioro AOMUTY. AHAJI3 MPaKTUKH
€CIIUI  cBimuuTh, MmO 0coOM, MiJO3pIOBAaHI Yy BYMHEHHI KpHUMIHAJIbHUX
MPaBOMNOPYIIEHb, TOBUHHI MAaTH IOCTYTI JI0 MPABHUYO1 JOTIOMOTH HE IMi3HIIIIE MOMEHTY
iX 3aTpuMaHHS YW B3STTS MiJ BapTy a0o 3 yacy, KOJM MpOIecyaldbHI OOCTaBUHU
MOYMHAIOTH ICTOTHO MOTIPITYBAaTH iX MpaBoBe cTtaHoBuie [1, c. 13].

Boanouac peanizaiis mpaBa Ha 3aXUCT He OOMEXKY€EThCS JIMIIIE MOMEHTOM HOTo
BUHUKHEHHS, a TOTpeOy€e CTBOPEHHS HAIEKHUX MPOLECYAIbHUX TapaHTiid s oro
MPAKTUYHOTO 3/IIHCHEHHS Ha BCIX CTaJIsX KPUMIHAIBLHOTO MpoBakeHHs. CaMe ToMy
0COOJIMBOrO 3HAYEHHs HaOyBae 3a0e3MEeUeHHs] peajJbHOI MOXKIIMBOCTI KOPUCTYBAaHHS
MIPaBHUYOIO JOTIOMOT'O0, PIBHOCTI CTOPIH Ta IOTPUMAaHHS MPUHITUITY CIIPABEAIUBOTO
CYyJIOBOTO pO3MIsiAy. Y IIbOMY acCIleKTi Hal[loHaJbHE KPUMIHAJIbHE MpOIeCyabHE
3aKOHOJABCTBO TOBHHHO 3aCTOCOBYBATHUCS 3 ypaXyBaHHSIM €BPONEHCHKUX CTaHIApTIB
3aXMCTy IpaB JOAUHHU, chopMoBanux y npaktuil €CIJI, mo 3abe3nedye He muiie
dbopManibHE 3aKpIIUICHHS IpaBa Ha 3aXHMCT, a W HOro e(peKTUBHY peajizalilo y
MPaBO3aCTOCOBHIN JIISUTBHOCTI.

[ToBHOLIIHHE 3a0e3nedyeHHsl mpaBa Ha 3aXUCT y KPUMIHAJIBHOMY MPOBAKEHHI
nependavyae Takoxk ypaxyBaHHs mnpeneneHtHoi npaktuku €CIUI. ITpaktuka €CIUI
HI0JI0 TJIyMadeHHs TojiokeHb KonBeHIli 0a3yeTbCs Ha JOKTPUHI CYIOBOTO
npeneaeHTy (stare decisis), CyTHICTb SIKOi OJIATa€e B HEOOX1THOCTI BpaXyBaHHS paHilie
YXBQJICHUX PIIIEHb MMiJI Yac O3Sy aHAJIOTIYHUX CIpaB. 30Kpema, y pIIIEHHI Y
cipasi «Karr Ta iHmn npotu Ykpainm» Big 18 rpynusa 2008 poxky €CIUI miakpecnus,
0 TIPaBO Ha IOPUAUYHUN 3aXUCT MOBUHHO OyTH €(PEKTUBHHUM He Juile (GopMaIbHO,
ane ¥ GakTUYHO, OCKUTHKH 32 BIJICYTHOCTI peajbHOi IIEBOCTI BOHO HE BiAMOBITaTUME
BHMOTaM JJOCTYITHOCTI Ta MPaKTUYHOI peanizamii [2, ¢. 117].

BaxxnmmBoro 3HaueHHss HaOyBa€ TaKo)K THTAHHS 3allO3MYEHHS Ta ajanTarii
MDKHAPOJHOTO  JIOCBINY — JMCTAHIIMHOI y4YacTli 3aXMCHUKA Y KpUMIHAJILHOMY
npoBapKkeHHl. Y nepxkaBax €Bponeiicbkoro Coro3y Tta Crionmyuenux Illtarax Amepuxu
aKTUBHO BHKOPHCTOBYIOTbCS TEXHOJIOTIi BIJEOKOH(EPEHI3B 3Ky JUIsl 3a0e3MeUeHHs
IpOIIECyabHUX MPaB yYaCHHUKIB, IO CYNMPOBOJKYETHCS BIPOBAHKEHHSIM BHCOKHUX
cTa”aapTiB iH(opmarliiiHoi Oe3neKu Ta rapaHTid KOH(IICHIIMHOCTI CIUIKYBaHHS MK
a/IBOKaTOM 1 KIIIEHTOM. 3anpoOBaPKEHHSI aHAJIOTTYHUX MIAXOMAIB B YKpaiHi COpUsTUME
3MEHIIICHHIO PU3WKIB TMOPYIICHHS TPaB IMiI03PIOBAHUX 1 MIJIBUIIECHHIO €(PEKTUBHOCTI
peaitizailii JucTaHiiiHoro 3axucty. Bognodac BiamoBiaHo 10 ctarti 17 3akony Ykpainu
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«[Ipo BUKOHAHHS PIllIEHh Ta 3aCTOCYBaHHS MPAKTUKH €BPOMENWCHKOrO Cyay 3 IpaB
JIOAWHWY», a Takox crareid 8 1 9 KpuMiHaibHOro mporecyaibHOro KoJAeKcy YKpaiHu,
npaktrka €CILJI BU3HAETHCS HKEPENIoM TIpaBa Ta miisirae 000B’ I3KOBOMY BpaxXyBaHHIO
M1 Yac 31HCHEHHST KpUMIHAJILHOTO TIpoBakeHHs. [loBHOMacTabHa 30poitHa arpecis
pd 3yMoBMIIa HEOOX1THICTh 3aITPOBAIKEHHS TOJATKOBUX MEXaHI3MIB, CIIPSIMOBAHUX Ha
3abe3rnedeHHs Oe3nepepBHOro (GyHKI[IOHYBaHHS IIPABOBUX IHCTUTYTIB JepxaBH [3].

VY Takux ymoBax ocoOJMBOTO 3HaueHHS HAOyBa€ poJb aJIBOKATa K KIFOYOBOTO
rapanTta peani3allii mpaBa Ha 3aXHCT, aJKe 3aCTOCYBaHHS AUCTAHIIITHUX (POPM ydacTi
y KpUMIHQJIBHOMY MPOBA/)KEHH1 3MIHIOE HE JIMIIE OpraHi3alliiiHi acleKTH mpolecy, a
M xapakTep B3aeMOJii MK 3aXMCHHKOM 1 mig3axucHUM. 3abe3neueHHs e(peKTHBHOI
MPaBHUYOI JIOTIOMOTH TOTpeOye BiJ aJBOKaTa 3/aTHOCTI aJanTyBaTu MpodeciiHi
METOH POOOTH JI0 HOBHX YMOB, MTOETHYIOUN BUKOPUCTAHHS Cy9aCHUX TEXHOJIOTIH i3
JOTPUMAHHSIM BHCOKHX CTaHAapTiB NpodeciiiHol eTUKH, KOH(]IIEeHIIMHOCTI Ta
MIATPUMAHHS HAJIEKHOIO PIBHSI KOMYHIKAIIi 3 KIIEHTOM.

OTtxe, 3a0e3MeueHHs IpaBa Ha 3aXUCT Y KPUMIHATLHOMY ITPOBA/IKEHHI € OJTHIEI0
3 GyHIaMEHTAJIbHUX TapaHTIi CIpaBeAIMBOIO CYJJOUMHCTBA Ta HEOOX1THOK YMOBOIO
peasizallii MpUHIIAITY BEPXOBEHCTBA mpaBa. [IpoBeeHe MOCTIIKEHHS T03BOISE TINTH
BHUCHOBKY, [0 KJIFOYOBA POJIb Y MPAKTUYHOMY 3a0€3ME€UYEeHH] IIbOT0 MpaBa HAJICKUTh
aJIBOKaTy, JIJIBHICTh SKOTO CIPSMOBaHAa HE JIMIIE HAa HAJaHHS KBali(piKOBAaHOI
MPaBHUYOI JOMIOMOTH, a ¥ Ha pealbHUI 3aXUCT MpaB, CBOOOJ 1 3aKOHHUX 1HTEPECIB
0Cco0M Ha BCIX CTaJIisIX KPUMIHAJIBHOTO MPOILIECY.

Bcranosneno, mo ehekTHBHICTH peamizaiii mpaBa Ha 3aXUCT Oe3mocepeHbO
3aJIEKUTh B1JI CBOEYACHOTO JOIYCKY 3aXMCHUKA JIO0 y4YacTi y KpPUMIHAIbHOMY
MIPOBA/I’KEHHI, HAJIEKHOT'O 00CATY HOro MpOIECYyaTbHUX ITOBHOBAYKEHD Ta MOMJIMBOCTI
ix (axtuyHoro 3milicHeHHs. OcoOJIMBOrO 3HA4YeHHS HAOyBa€ MPHUHIIMI PAHHBOTO
JOCTYMy 1O TMPaBHUYOI JOMOMOTH, SKHUH BiAMOBiTae craHmapram KoHBEHIll mpo
3aXMCT MPaB JIOJUHU 1 OCHOBOMONMOKHUX cBOOO Ta mpaktuili €CILI, mo opienTye Ha
3a0e3nedyeHHs He GOPMaNbHOTO, a €PEKTUBHOTO XapaKTepy MpaBa Ha 3aXHUCT.

AHaJti3 MDKHApOJHUX CTaHAApPTIB 1 HAI[IOHAJILHOT'O 3aKOHOIaBCTBA CBITYUTH PO
HEOOXiMHICTh mnoAanbiioi iMrmieMenTanii npaktuku €CIIJI y mnpaBo3zacTocoBHY
TISUTBHICTD, IO COPUSATUME MIABUIIEHHIO TApaHTIA CHpaBeUIMBOTO KPUMIHAIBHOTO
MPOBAKEHHSI Ta Y3TOJKEHHIO YKPaiHCHKOI IMPAaBOBOI CUCTEMH 3 €BPOIECHCHKUMHU
niaxoaamMu. BogHodac cyyacHi BUKIIMKH, ITOB’s13aH1 3 MUGPOBIZAIIEI0 CYJOYMHCTBA Ta
(GyHKIIIOHYBaHHSM TPAaBOBOi CHCTEMH B YMOBaX BOEHHOTO CTaHYy, 3yMOBIIOIOTH
noTpedy y BIOPOBAKCHHI HOBUX MEXaHI3MIB pealnizallii rmpaBa Ha 3aXHCT, 30KpeMa
JUCTAHIIMHOT ydYacTli 3aXWCHUKA 13 3a0€3MEYCHHSIM HAJCKHUX CTaHAapTIB
KoH(DimeHIiitHOCTI Ta iHPOpMAIIHHOT O€3MEKH.
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Abstract. The article analyzes the legal framework of personal data protection in
the European Union and its significance for the development of modern privacy
standards. Particular attention is paid to the General Data Protection Regulation
(GDPR), which establishes unified rules for the processing of personal data and
guarantees the protection of the fundamental rights of individuals. The research also
examines the current state of Ukrainian legislation in the field of personal data
protection and identifies key challenges related to the harmonization of national law
with European standards.

Key Words. Personal data, GDPR, privacy, European Union, data protection,
human rights, digital law.

Purpose. The purpose of the research is to analyze the legal regulation of personal
data protection in the European Union and to determine the prospects for adapting
Ukrainian legislation to the standards of the European legal system.

Research objectives:

1. to analyze the concept of personal data and its legal significance;

2. to examine the main principles of personal data protection in the European
Union;
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3. to study the role of the GDPR in regulating the processing of personal data;

4. to identify the prospects for harmonizing Ukrainian legislation with EU
standards.

Main Text. In the modern digital era, the protection of personal data has become
an important component of ensuring fundamental human rights. The development of
information technologies and the expansion of digital communication have
significantly increased the volume of personal information processed by both public
institutions and private organizations [2, p. 45].

The European Union has developed one of the most comprehensive legal
frameworks for personal data protection. A central element of this system is the
General Data Protection Regulation (GDPR), adopted in 2016 and implemented in
2018. This regulation establishes unified rules for processing personal data within the
EU and applies to organizations both inside and outside the European Union that
process data belonging to EU citizens [3, p. 18].

The GDPR is based on several fundamental principles, including lawfulness,
transparency, purpose limitation, data minimization, accuracy, storage limitation,
integrity, and accountability. These principles ensure that personal data are processed
in a lawful, fair, and transparent manner while protecting the rights and freedoms of
individuals [1, p. 67].

One of the most significant innovations introduced by the GDPR is the expansion
of the rights of data subjects. Individuals have the right to access their personal data,
request correction of inaccurate information, demand deletion of data, and restrict data
processing. These rights significantly strengthen the control of individuals over their
personal information in the digital environment [4, p. 102].

For Ukraine, the development of an effective system of personal data protection
1s particularly important in the context of European integration. Although Ukraine has
adopted the Law “On Personal Data Protection,” its legal framework still requires
further improvement to fully comply with EU standards [5, p. 73].

The harmonization of Ukrainian legislation with European legal standards is an
essential step toward strengthening human rights protection and improving
international cooperation in the digital sphere.

Conclusions. The protection of personal data has become one of the key legal
challenges of the digital era. Rapid technological development, the growth of online
services, and the increasing use of digital platforms have significantly expanded the
volume of personal information processed by both public authorities and private
organizations. In this context, ensuring effective legal mechanisms for protecting
personal data has become an essential component of safeguarding fundamental human
rights and freedoms.

The adoption of the General Data Protection Regulation (GDPR) marked a
significant step in the development of international standards in the field of data
protection. This regulation introduced a comprehensive and unified system of rules
governing the collection, processing, and storage of personal data within the European
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Union. Moreover, the GDPR has had a global impact, influencing the development of
privacy legislation in many countries around the world.

For Ukraine, the process of harmonizing national legislation with European data
protection standards is of particular importance. Such harmonization contributes not
only to strengthening the protection of personal rights but also to facilitating
international cooperation and integration into the European legal and economic space.
Therefore, the improvement of Ukrainian legislation in accordance with EU standards
represents an important step towards creating a reliable and secure digital environment.
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IMPACT OF CONTAINER VOLUME AND COMPACTION
ON TRANSPORT-RELATED CO;e UNDER NORWAY’S
2025 SORTING REQUIREMENTS A RAGN-SELLS AS
CASE STUDY
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Relevance. From 1 January 2025, Norway has strengthened requirements for
source separation and material recovery, with key provisions taking effect for several
fractions (food waste, garden waste, plastics, glass/metal packaging, paper/cardboard,
textiles) for relevant business waste streams, reflected in updated guidance linked to
Waste Regulations (avfallsforskriften, chapter 10a)[1,2,5,19]. The government has
explicitly communicated that textiles join glass/metal, paper, and cardboard as required
separated streams from 2025 [3]. These changes create a logistics challenge: multi-
fraction separation increases the number of containers and collection operations per
site.

In parallel, Norway’s national sorting label scheme (Sorteringsmerkene) aims to
harmonize waste sorting communication across households, workplaces, and public
spaces and supports progress toward higher recycling targets (e.g., 65% material
recovery by 2035)[4]. Ragn-Sells AS publishes operational guidance for customers
about the 2025 sorting requirements and promotes standardized labeling as part of
practical implementation [5,6]. However, regulation and labeling alone do not
guarantee climate-efficient logistics: transport frequency depends strongly on
container capacity, compaction solutions, and effective fill rates.

Research gap and novelty. Prior research has demonstrated that waste collection
emissions can be reduced via route optimization and system-level logistics modeling
(e.g., VRP/LCA integration) [7], and that compaction at collection points can reduce
stops and improve transport energy efficiency [8,9]. Norwegian-focused
environmental systems studies also show that increased sorting without high separation
quality can lead to adverse climate impacts, emphasizing the need for coordinated,
efficiency-oriented implementation [10]. Despite this, conference-level engineering
papers often lack a clear, implementable bridge between new regulatory sorting
obligations and measurable logistics levers such as container capacity and compaction.

This paper’s novelty is a narrow, decision-oriented framework that links
Norway’s 2025 sorting regime and standardized labeling context with a transparent,
reproducible logistics emission model usable by companies in practice (case context:
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Ragn-Sells). The model provides a quick method to estimate how container choices
can offset transport-related CO,e increases caused by multi-fraction sorting.

List of symbols: V.1 - Annual waste volume to be collected (m?); Vcontainer -
Container nominal volume (m?); C - Compaction ratio (dimensionless, C > 1); Vg -
Effective volume capacity (m?®); N - Trips per year (collections/transport trips); COze -
carbon dioxide equivalent; EF - emission factor per trip (kg COse / trip); CO2€tansport -
Annual transport-related emissions (kg CO,e).

Introduction. From 2025, Norway requires expanded source separation and
delivery of multiple waste fractions in preparation for reuse or material recycling, with
explicit applicability to relevant commercial “household-like” waste streams described
in updated national guidance [1, 2]. Such regulation increases the number of separate
streams (and typically container units) at workplaces and commercial sites, thereby
increasing the need for efficient collection logistics.

Ragn-Sells AS, operating in Norway and the Nordic region, frames waste
management as resource recovery and provides services and guidance that support
customers’ compliance and sustainability reporting. In particular, Ragn-Sells offers a COe
report service for customers’ indirect emissions (Scope 3, Category 5), developed with
external experts and delivered in analyzable formats (e.g., Excel/CSV)[11,12]. This
operational context makes Ragn-Sells a relevant case example for evaluating how container
infrastructure can support regulatory compliance while controlling transport emissions.

Purpose and scope. This paper addresses a narrow logistics question:

How do container volume and compaction affect transport-related COse
emissions in a multi-fraction sorting system under Norway’s 2025 requirements?

The focus is deliberately limited to transport frequency and emissions as a
practical lever for logistics planning and infrastructure selection.

An overview of the primary research findings. This paper uses two standard
modeling principles widely applied in transport and carbon accounting:

1) Throughput / capacity logic (logistics principle).

Trips are proportional to the total volume handled divided by effective load
capacity. This is a basic result in waste collection logistics and capacity planning and
is used in many collection optimization studies, including container fill-rate based
scheduling approaches [13]. Compaction is treated as a multiplier that increases
effective capacity, consistent with compaction-focused collection station research
showing fewer collection/transport stops when waste is compacted before pickup [8,9].

2) Activity-data x emission-factor logic (GHG accounting principle).

Emissions are calculated as “activity” multiplied by an “emission factor,” a core
approach recommended by the GHG Protocol for Scope 3 accounting [14]. It is also
used in applied compaction impact evaluations that quantify avoided trips and
emissions using Excel-type models [9].

Why they are presented in this paper:

Norway’s 2025 sorting requirements increase the number of fractions and can
increase collections. The formulas provide a transparent way to quantify whether
container engineering choices (volume/compaction) can counterbalance that increase
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through fewer trips, which is directly relevant to the transport technologies and
logistics section.
Model equations (used for the calculations in Table 1):

Trips per year are calculated as:
Vannual (1)

Vcontainer - C

This follows the throughput/capacity logic discussed above [8,13].
COZCtransport: N - EF (2)

This implements the activity x emission factor method described in the GHG
Protocol guidance [14]. Here, “activity” is the number of trips N, and EF represents
average COqe per trip (which can later be replaced by measured vehicle-, distance-,
and fuel-specific factors).

Because the real customer-specific CO,e report has not been obtained yet, a
transparent scenario is presented (sensitivity-style demonstration) while explicitly
enabling later substitution with real parameters (Section “Practical implementation™).

Assumptions:
°Vamual = 12 000 m? - aggregated across separated fractions (illustrative site
portfolio).

° Container classes: 10 m? (small), 22 m? (mid), and 38 m? (large), consistent with
typical hook-lift/compactor container size classes used in practice and reflected in
Ragn-Sells container drawings [15-17].

° Compaction ratios: C = 1.0 (none), C = 2.0 (high).

°Trip emission factor: EF = 45 kg CO»e/trip (illustrative; replaceable).

Quantitative findings

Table 1. Influence of container size and compaction on annual trips and transport CO»e

Container | Compaction, | Effective capacity, Verr | Trips/year, | Annual, COze
(m’) C (m’) N (kg)
1 2 3 4 5
10 1.0 10 1200 54000
10 2.0 20 600 27000
22 1.0 22 545 24545
22 2.0 44 273 12273
38 1.0 38 316 14211
38 2.0 76 158 7105

* created by the authors on the basis of typical container specifications used in industry practice
[15-17];

Primary quantitative result: shifting from a small non-compacted solution (10
m?, C = 1) to a large high-compaction solution (38 m?, C = 2) reduces transport-related
CO»e emissions by approximately 87%.

How this relates to prior studies and what is new. What similar research shows:

« System-level optimization (VRP/LCA) can reduce GHG emissions in waste
transfer and transport systems; vehicle capacity and routing are key variables [7].
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« Compaction at source/collection points can reduce collection stops and
improve efficiency (energy, cost, tons-km ratio) [8].

o Compaction bins in public areas were evaluated with Excel-type models
demonstrating avoided collection trips and environmental benefits, though economic
results vary by context [9].

« Norwegian-focused analysis indicates that without improved separation
quality, increased sorting may increase climate impacts, highlighting the importance
of “implementation quality,” not only policy ambition [10].

« Recycling contamination can be reduced through informational point-of-
disposal signage, which supports the rationale for standardized national labels
improving practical sorting quality [18].

What this paper adds. Direct policy-to-logistics linkage:

o Itis explicitly framed as a response to Norway’s 2025 sorting regime [1-3] and
the national labeling scheme context [4-6], rather than a generic logistics model.

« Low-complexity decision tool: instead of full VRP/LCA (often data-heavy), it
provides a minimal model that companies can immediately use for infrastructure
selection and planning (especially during compliance transition).

« Case-context anchoring in Ragn-Sells’ practice: the model is designed to be
consistent with Ragn-Sells’ operational environment and reporting direction (Scope 3
Category 5 support; CO,e reporting outputs) [11,12,14].

« Practical upgrade path: The same framework can be “upgraded” by inserting
real EF and measured fill/compaction values from provider methodology once
obtained.

Practical implementation. Operational steps:

1. Map fractions required by 2025 guidance for each site (paper/cardboard,
glass/metal packaging, textiles, etc.) [1-3].

2. Use national sorting labels to reduce sorting errors/contamination and stabilize
fill patterns across fractions [4-6].

3. Select container classes by fraction density and expected volume:

o light fractions (cardboard/plastic) often benefit from compaction to reduce air
transport, consistent with compaction literature [8,9];

« heavier fractions may rely more on volume and payload constraints.

4. Estimate trip frequency using Eq. (1) and compare container/compaction
scenarios.

5. Estimate transport CO,e using Eq. (2) with either provisional EF or
measured/provider-specific emission factors aligned with Scope 3 Category 5 reporting
[11,12,14].

Why this fits Ragn-Sells specifically: Ragn-Sells’ COze report service explicitly
positions itself for Scope 3 Category 5 documentation and provides structured outputs
for analysis (Excel/CSV), developed with external experts [11,12]. That makes it
feasible to replace the illustrative EF with provider-specific factors and to validate
scenarios as soon as data is available.
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Comparison to other approaches: While advanced VRP/LCA models can yield
deeper optimization insights [7], the present framework is intentionally “conference-
practical”: it requires fewer inputs and supports rapid infrastructure decisions during
regulatory change. This aligns with evidence that compaction and container capacity
improvements can reduce collection frequency (and thus emissions) without requiring
full system redesign [8,9].

Conclusions. Norway’s 2025 sorting requirements expand mandatory source
separation for key fractions, increasing logistics complexity at commercial sites [1-3].

Standardized national sorting labels support practical sorting quality and are
relevant to reducing contamination-related inefficiencies in multi-fraction systems
[4,6,18].

Container volume and compaction are strong, measurable determinants of
transport frequency and transport-related CO,e emissions, consistent with compaction
and collection efficiency research [8,9].

In the presented scenario, upgrading from a 10 m? non-compacted system to a 38
m?* high-compaction system reduces annual transport CO,e by approximately 87%.

The main practical contribution is a transparent, low-data decision tool linking
regulatory sorting obligations and real infrastructure choices, with a clear upgrade path
to provider-specific emission factors aligned with Scope 3 Category 5 reporting
[11,12,14].
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JOTICTUYHE 3ABE3NEYEHHA CTIMKOCTI
PEMOHTHMUX ITPOLECIB PYXOMOI'O CKJIAAY B
YMOBAX BOEHHOI'O CTAHY TA OBMEKEHOCTI

PECYPCIB

Opaosebka Ouiekcanapa BorogumupiBHa
K.€.H., TOLICHT

HamionanpHuit yHiBepCcUTET

«JIpBiBCHKA MOMITEXHIKAY, YKpaiHa

CydacHi yMOBH, 3a SIKMX CbOTOAHI ICHY€ BHUPOOHMYMN KOMIUIEKC YKpaiHW,
XapaKTepU3YIOTbCS BHUCOKMM PIBHEM PH3UKIB, CHIPHUYMHEHUX BIMCHKOBOIO arpeciero
POTU YKpPAiHM - MOCTIMHI PyHHYBaHHS TPAHCIIOPTHOI 1HQPACTPYKTYPH, EHEPreTUUHOT
CHUCTEMHU TOIIO. YKpaiHa CTHKA€ThCS 13 MPOIECOM JecTaluii3amii BCiX JIOTICTUYHHUX
3B’43KIB, PO3PHUBOM JIOTICTUYHMX JIAHLIFOT1B, 1110 YCKJIAJHIOE IPOLIECH BIHOBJICHHS Ta
OHOBJIEHHSI MaTeP1AJIbHO-TEXHIYHOT 0a3u MiJIPHEMCTB.

3a Takux OOCTaBMH OCOOJIMBOI aKTyaJdbHOCTI HaOyBae MUTaHHS 3a0e3MeueHHs
0e31mepepBHOCTI, €PEKTUBHOCTI Ta OpraHi3aliii pPEMOHTHUX POOIT PyXOMOTO CKJIaay SIK
KJIIOYOBOTO €J€MEHTa TPaHCIOPTHOI cucteMu. Uepe3 HM3Ky MpoOieM, siKi 3aBaae
BOPOT BUPOOHMYOMY KOMIUIEKCY KpaiHM, BUHMKA€ MUTAHHS aJanTauli JOTICTUYHUX
CHCTEM IMOCTa4YaHHs 10 YMOB BifICBKOBOTO CTaHy Ta BUPILICHHS MPOOIeM 00MEKEHOCTI
pecypcis [1]. JlaHi MUTaHHS 3QJIMIIAIOTHCS CHOTOIHI HEIOCTATHBO JOCTIKECHUMHU, 1110
3YMOBIIIOE€ HEOOX1HICTh MOJAJBIINX HAYKOBUX MOIIYKIB.

B yMoBax BHCOKOrO CTyHEHS HEBHU3HAYEHOCT! IMOJAJBIIOIO PO3BUTKY,
TpaHCIIOPTHA cUCTeMa YKpaiHM (YHKIIOHY€E TIiJ] THUCKOM Oe3MpeleJeHTHUX
aecTabuTizyrounx (hakTopiB, cepel SKUX pyHHYBaHHS 1HPPACTPYKTypH, MOPYIICHHS
JIOTICTUYHUX JIAHIIOTIB, TMJIBUIIECHI PU3UKK O€3Meku, AepiuT MaTepiaibHO-
TEXHIYHMX PECYpCiB, a TakoX KBaji(iKOBaHUX KaApiB. TpaHCIOpPTHA CKJaJl0Ba
3ITKHYJACh 13 e(PIIUTOM CIPABHOTO PyXOMOTO CKJIaay, SKOTO CTa€ BCE MEHIIIE Yepes
HUILEHHS 1X BOPOTOM.

Jlana mpoOrmemMa HaOyBae OCOONMBOTO 3HAYEHHS y THTAHHIX 3a0€3MEYCHHS
0e3nepediiftHoi poOOTH JIOKOMOTHBOPEMOHTHUX 3aBofiB (JIP3), ski BimirparoTh
KJIFOUOBY POJIb Y MIATPUMAHHI TEXHIYHOI CIIPABHOCTI Ta €KCIUTyaTalliitHOT Ha{IMHOCT1
PYXOMOTO CKJaay, 3A1MCHIOIOTH PEMOHTHI poOOTH, IO JO03BOJISIE BHKOHYBAaTH
MOCTABJIEHHI 3aBAaHHS 3 PEMOHTY Y, [0 MOXJIMBOCTI, HAMKOPOTIIl TepMiHU. Takum
yuHOM, crienudika ¢yHkiionyBanHs JIP3 y BoeHHUMI mepioa MOBHHHA TOJSTATH Y
HEOOXITHOCTI OJHOYACHOTO 1 IIIBHUIKOTO BHPIIICHHS 3aBAaHb  BIIHOBJICHHS
MOIIKOP)KEHOTO PYXOMOTO CKJIaay, ONTHMI3alii omepamiii y mexax MiIImpHeEMCTB,
CKOPOYEHHS TPUBAJIOCTI PEMOHTHOI'O IIUKJTY Ta KOHTPOJIb 3a aaNTaliiHUMH 3aX01aMU
BUPOOHMYUX 1 JIOTICTUMHHUX MIPOLIECIB B YMOBAaX 3HAYHOI 0OMEXKEHOCTI PECYPCIB.

Ha BigmiHy Bif cTaOUTBHHX YMOB TOCIOMAPIOBAHHS y MUPHHM 4Yac, CbOTOMHI
HallOHAJIbHI PEMOHTHI MIANPUEMCTBA 3MYIIEH] JIIATH B PEKHUMI OPYIICHHS JTAHIIOT1B
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MOCTaYaHHs, M0 YCKJIAJHIOE TUIAHYBaHHS MaTepialibHO-TEXHIYHOTO 3a0€3MeYEeHHS Ta
noTpedye BIPOBAKEHHS THYUYKUX YIPABIIHCHKUX PILIEHb.

BaxnuBoro ocoOnuBicTiO 3a0e3redeHHst JIOTiCTUYHOI criikocti JIP3 €
TpaHcopMaIliiiHl TEepPeTBOPEHHS CTPYKTYpH PEMOHTHHX pOOIT: 3pOCTa€ YacTKa
BITHOBITIOBAJIbHUX Ta aBapiMHUX PEMOHTIB, 1110 BUKOHYIOTHCS B CTUCIII TEPMIHHU Ta, HA
’aJjb, 4acTo 3a BIJICYTHOCTI MTOBHOT'O KOMIUICKTY HEOOX1THUX pecypciB. e 3ymoBioe
HEOOXIIHICTh NEepenIaly TpaJAuLIMHUX MIIXOAIB JO OpraHizauli peMOHTHOIO
BUPOOHHUIITBA, 30KpEMA NMUISIXOM BIPOBAKCHHSI IPUHITUIIIB JIOTICTUYHOI 1HTErpaliii,
JeLleHTpalli3alii PEeMOHTHUX TMOTYKHOCTEH Ta MIABUIIEHHS POJII OMNEPaTUBHOTO
ynpasiinHs 3anacamu [2]. [IpoGnemy Oe3nepepBHOTo MOCTa4aHHs MO>KHA BHUPILITUTH,
OpraHi3yBaBIIM MOCTa4albHy IISUIBHICTH 32 CXEMOIO: JIEMOHTaX — jAcdexTais —
BiJTHOBJICHHS — TIOBTOPHE BUKOPUCTAHHS. TaKMM YHMHOM, JIOTICTUYHI JTAHITIOTH CTAIOTh
MUKJITYHUMH, O€3MePEPBHUMHU, 110 € HEOOX1THMM Y BIHCHKOBHI Yac.

TakpuM 4YHMHOM, JOCHIJUKEHHS OCOOJMBOCTEH JIOTICTUYHOIO 3a0e3leueHHs
nismeHOCTI JIP3 B yMOBax BOEHHOTO CTaHy € BQXKJIWBUM HAyKOBO-TIPAKTUYHHM
3aBIaHHSAM, BHPIIMIEHHS $KOTO CHPUATUME IMiJIBUIIEHHIO CTIMKOCTI pPEMOHTHUX
npoIneciB Ta 3a0e3MeYeHHI0 HaAIMHOTro (YyHKI[IOHYBaHHS TPAaHCIIOPTHOI CHCTEMHU B
1JIOMY.

CnHcoOK BUKOPHUCTAHUX JAKepeJ

1. Kpukascokuii €.B. Jlorictuka. OcHoBu Teopii Ta npaktuku. — JIbBiB: HY
«JIbBiBCchbKa momiTexHikay, 2018.

2. Opnosebka O.B. OCHOBHI pU3HMKH 3aJII3HUYHOTO TPAHCIIOPTY YKpaiHU B yMOBax
BilicbkoBoro craHy. Theoretical and practical scientific achievements: research and
results of their implementation: collection of scientific papers «SCIENTIA» with
Proceedings of the VIII International Scientific and Theoretical Conference, February
21, 2025. Liverpool, England, United Kingdom: International Center of Scientific
Research.
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In the context of the spread of globalization processes, there is a need for
standardization and technical regulation in the management of economic and
production processes. The main obstacle is associated with the contradictions between
the need to ensure high quality and safety of products and the excessive complexity,
dynamism and volume of external regulatory documentation. State and international
standards, due to their generalized nature, complicate the process of adaptation to the
specific technological processes of a particular enterprise. This leads to increased costs,
the appearance of defects and the inability to effectively participate in tenders, where
compliance with the regulatory framework is a key condition. Therefore, there is an
urgent need to study the role of enterprise standards as an effective organizational and
administrative tool that is able to transform complex external requirements into clear
internal algorithms of action.

In modern conditions, standardization is an important key element of regulatory
and methodological support for the mechanism of formation and improvement of the
quality and competitiveness of domestic enterprises' products.

Standardization of business processes allows you to clearly identify
interconnected and interacting processes, achieve established measurable activity
goals. The internal results that an enterprise receives from the implementation of a
process management system depend on the efforts it makes to improve its activities.
The enterprise receives external benefits by certifying its management system in an
independent competent certification body. Standardization accompanies the enterprise
throughout its life cycle and is a non-tariff form of regulation.

Standardization in Ukraine is the organizational and technical basis of all
activities both at the national and international levels. Standardization increases
competition and reduces production and sales costs. It can support and improve quality,
provide information and ensure compatibility, thereby guaranteeing safety and value
for consumers [2].
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The role of enterprise standards in the quality management system is to control
the quality of work, products, goods or services through mandatory compliance with
the requirements of the following documents: technical regulations, national standards,
international and other documents [3]. Standardization is a tool that makes it possible
to effectively carry out quality management. A standard is a regulatory document that
defines all the main technical characteristics of materials and finished products, quality
indicators, the degree of each of them, methods and tools for measuring, testing,
labeling, packaging, transportation and sale [4].

Therefore, standardization and product quality management operate at all levels
— on a national scale, industry-wide, at the level of a manufacturing enterprise, as well
as in a territorial context. Standardization and quality management are key tools for
ensuring competitiveness, as they guarantee the stability of product characteristics,
reduce the cost of defects and increase consumer confidence. The implementation of
quality management systems orients production to meet market requirements, which is
critical for the survival and success of the enterprise.

The role of standardization and quality management in increasing
competitiveness is manifested in the following:

— quality assurance (establishing clear standards and technical conditions allows
to ensure consistently high quality of products that meet modern consumer
requirements);

— cost reduction (quality management allows to reduce the volume of defects,
optimize production processes and reduce losses);

— international recognition (certification according to international standards
(ISO) opens up new sales markets and improves the image of the enterprise);

— meeting customer needs (constant quality monitoring and compliance with
standards ensure an increase in the level of consumer satisfaction, which is the main
factor of competitiveness);

— management of competitive advantages (standardization allows to form a
mechanism for improving product quality, providing the enterprise with advantages
over competitors).

Thus, a comprehensive quality management system based on strict standards
makes the enterprise more resistant to market fluctuations and ensures long-term
success.

List of used sources
1. Verbivska L. V. Functional significance of certification, standardization and
quality management in modern business processes. Economy and society. 2023. Issue
54. DOL: https://doi.org/10.32782/2524-0072/2023-54-78 (date of access: 02/25/2026)
2. Vlasenko I. Standardization as an element of quality and competitiveness of
products in the mechanism of their provision. Scientific journal “MODELING THE
DEVELOPMENT OF THE ECONOMIC SYSTEMS*. P. 195-200.
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BUKOPUCTAHHA I'bPUJHUX HIIXOIIB B
YIPABJIHHI NIANPUEMHUIBKUMHA
CTPYKTYPAMHA

JIro0oxunensn Jlapuca

1.e.H., mpodecop

OwoBcbKuil Aprem

acripaHT

Kadenpa ekoHoMIuHOT TEOpIi, NIANPUEMHUIITBA Ta TOPTIBIII
XMeNbHUIIBKUN HallIOHATBHUHN YHIBEpCUTET, Y KpaiHa

Tpancdopmariiitai mporiecH, 1o BiIOyBaIOTHCS Y CydyacHOMY Oi3HEC-CcepeOBHIIII
Ml BIUIMBOM Tuio0amizarii, mudposizaiii Ta 3pOCTaHHS PIBHS HEBHU3HAYEHOCTI
00yMOBITIOIOTh BUKOPUCTAHHS TIOPUAHMX MIIXO/IIB B YIIPABIIHHI MIAIPUEMHUIIBKUMU
CTPYKTYpaMHu SIK OJIHIEI0 3 KIIIOYOBMX TEHJCHIIIH Cy4aCHOTO PO3BUTKY Oi3HECY.
['Opuau3aiis ynpasiiiHHS nepeadayae IHTErpalio pi3HUX YIPaBIiHChKUX KOHIISMIIH,
METOJIB 1 IHCTPYMEHTIB 3 METOIO JOCATHEHHS OUIBINOI THYYKOCTI, aJalTHBHOCTI Ta
e(heKTUBHOCTI (DYHKIIIOHYBaHHSI MIATPUEMCTB.

CyTHICTB rOpUIHUX MIIXOAIB MOJATAE y MOETHAHH] TPAAUIINHUX (1epapXIdHUX,
(GyHKIIOHATBFHUX) MOJIETIEH yNpaBlIiHHA 3 Cy4YaCHUMH (MPOIIECHUMH, TTPOEKTHUMH,
MepexxeBumu,  Agile-nmigxogamu).  Taka  iHTerpaumis  J103BOJIIE  OAHOYACHO
3a0e3redyBaT cTabUIBHICTD ONepaIliiHoOl ISTIBHOCTI Ta 34aTHICTD JI0 IIBUIKUX 3MiH,
110 € KPUTUYHO BAXKJIMBUM B YMOBax TypOYyJIEHTHOTO O13HEC-CEpeIOBHUIIA.

Tpamumiitni Moxmeni ympaBiiHHS, SKi 0a3ylOTbCcsl Ha JKOPCTKiM iepapxii Ta
JOBrOCTPOKOBOMY  IJIaHYBaHHI, JeAalli 4YacTille BHUSBISIIOTECS HEIOCTAaTHBO
e(peKTUBHUMH B YMOBaxX IIBUAKUX 3MiH, HECTaOLIbHOCTI PHUHKIB 1 TMOCHUJICHHS
KOHKYPEHTHOTO THUCKY. Tak, cy4acHi MiANPUEMHHUIBKI CTPYKTYPU (PYHKI[IOHYIOThH Y
CEpEe/IOBHUIL BUCOKOI TypOYJIEHTHOCTI, Ji€¢ KJIIOUOBUMH (DaKTOpaMu YCIIXYy CTalOTh
IIBUJIKICTh pEaryBaHHs, IHHOBALIMHICTh Ta THYYKICTh. Lle 3yMOBIIO€ HEOOXIMHICTH
MOEAHAHHS CTA0LILHOCTI CTPATETIYHOrO YIPaBJIiHHS 3 aJaNTHUBHICTIO OmepariiiHoi
AISUTBHOCTI, IO 1 3a0e3meuyeTbcs uepe3 3acTOCYBaHHSA TiOpUIHMX MigxoniB. B
Tabnuii 1 TpeACTaBIeHO TOPIBHSHHSA TPAAUIIIMHOTO Ta THYYKOrO YIIPaBIIHHS
M1JIIPUEMCTBAMU
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Tabauus | — ITopiBHAHHS TPaJUIIIHHOTO Ta THYYKOTO YIIPABIiHHS MiIpHEMCTBAMU™

Kpurepiii

Tpaauuiiine ynpaBiiHHS

['Hyuke ynpaBiaiHHS

1

2

3

YnpaBiiHCbKa apajaurma

KoMaHiHO-aaAMiHICTpaTHBHA

AJlanTHBHA, KIIIEHTOOPIEHTOBAaHA

Ctunp ynpaBiiiHHS

ABTOpHUTapHUHN, TUPEKTUBHUMN

[TapTHEpCHKHIA, CEpBICHUI

Oprani3zaiiifHa CTpyKTypa

IepapxivynHa, OaraTopiBHEBa

HJ'IOCKa, MCPCIKCBA, IPOCKTHA

[TpuitHATTSA pileHb I{leHTpanizoBaHe JlenieHTpanizoBane
[InanyBaHHs JIOBrocTpoKoBe, )KOpCTKE KopoTkocTpoKkoBe, THyuUKe
YrpaBliHHS 3MiHAMH PeaktuBHe [IpoakTuBHE

@DoKkyc ynpaBiIiHHSI [Iporiecu Ta pernmaMeHTH L{iHHICTh AJIs KIII€HTA
KomyHikartis BeprukanpHa ['opuzoHTanbHa

KoHTtpoib PopMaNIbHUN, KOPCTKHUM Pe3ynbTaTHBHMIM, a1alITUBHUI

CraBneHHS 10 pU3HKY

YHUKHEHHS PU3HKiB

KepoBaHi ekcCiepuMeHTH

Ponb nepconany Bukonasii CamoopranizoBaHi KOMaHIH
[HHOBaLIT Ob6merxeHl1 besnepepBHi

[IBuAKICTh pearyBaHHs Husbka Bucoxka

EdexkTuBHICT B KpH3ax OOMexeHa Bucoxka

*maHi chopMOBaHO aBTOPOM

Orxe, y TpaauuiiHiii Mozem cTaOUIbHICTh € 0a30BOI0 IEPEIyMOBOIO
edeKTUBHOCTI. Y THYUYKIM Mojenl 3MIHU PO3TJIANAIOTHCS SIK TOCTIMHHUEN (akTop
pO3BUTKY. Tpaauiiiiine yrmpaBiIiHHS 30CEPEKYETHCS Ha KOHTPOJII BUKOHAHHS, THYYKE
- Ha pe3ysibTari Ta IIHHOCTI. Y THYYKOMY YIPaBIiHHI JOMYCKAEThCS ITEPATUBHE
KOPUTYBAaHHS PillleHb, [0 3HI)KYE CTPATETIYH1 BTPAaTH B YMOBAaX HEBU3HAUYEHOCTI.

[IpoTe nmopiBHSAHHS TPAIULIHHOTO Ta THYYKOTO YIIPABIiHHS 3aCBIAYYE, IO KOKEH
13 IUX MAXO/IIB Ma€ K CYTTEBI IepeBaru, Tak 1 oOMexxeHHs. Tpaauiiiiine yrpaBiIiHHSI
3a0e3neuye cTaOUIbHICTb, (hOpMalTi3allilo MPOLECIB 1 epeadauyBaHICTh PE3YIbTATIB,
OJTHAK YaCTO BUSBISETHCS HEJOCTATHHO UYTJIMBUM JO MIBUIKUX 3MIH 30BHIIIHBOTO
cepenoBuila. HaroMicTh THy4Ke yIpaBiiiHHS OPIEHTOBAHE HA aJalTUBHICTh, IIBUJKE
OPUUHSTTA PILICHb 1 3JTy4eHHS IIEPCOHATY, MPOTE 32 BIICYTHOCTI YITKUX PETIAMEHTIB
MO’KE€ YCKJIaJHIOBaTH KOOPJMHAIIII0 Ta KOHTPOJb. Y CydyaCHHUX YMOBaX 3pOCTar0qoi
CKJIQAHOCTi, HEBM3HAYEHOCTI Ta TYpPOYJEHTHOCTI PO3BUTKY MIANPUEMHHULIBKUX
CTPYKTYp 00’€KTHUBHO 3pOCTae morpeda y riOpuaHoMy MiaX0/1 A0 YIPABIIHHSA, SKHUNA
MOEAHYE CUJIbBHI CTOPOHHM 000X Mojenei. Came riOpujHe YyHOpaBiIiHHSA J03BOJISE
JoCATTH OajaHcy MDK CTaOUTBHICTIO Ta THYYKICTIO, 30epirailoyu KepOBaHICTh
oprasizaliii BoJgHodvac i3 ii 31aTHICTIO IIBUJKO pearyBaTH Ha 3MiHH, 1110 POOUTH HOTO
HalOUIbII JOUUIBHUM 1HCTPYMEHTOM CYy4YacHOro ymnpasiiHHS. ToOTo, B yMmoBax
KpU30BUX SBHUII (€KOHOMIYHUX, TCOMOJITUYHUX, JIOTICTUYHUX) OCOOJIMBOI Baru
HaOyBa€ 3IaTHICTh MIAMPUEMCTB JI0 IIBUJIKOT epeOy10BU O13HEC-MOIeIICH, JTAaHIIIOT1B
MOCTa4YaHHs Ta CUCTEM YMpaBiiHHA. [10puaHI MiAXOAM MO3BOJSIOTH 3a0€3MEUYUTH
CTIAKICTh 1 O€3MEPEePBHICTh AISIILHOCTI, MOEAHYIOUYH IIEHTPATI30BaHUN KOHTPOJb 13
JEIEHTpaTi30BaHUMH  pimeHHAMU.  LleHTpamizamist — crpusie  y3TOMKEHOCTI
CTpATETIYHUX PIIIEHb 1 KOHTPOJIIO PECypCiB, TOMI SK JACIEHTpai3allis MiJBUIILYE
OINEPATUBHICTh 1 CTUMYJIIOE IHHOBALIII Ha PIBHI OKPEMHX MIAPO3ALIIB, TOOTO riOpHIHa
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pIBHI  yIpaBJIiHHS,

30epirarouu Npu LbOMY CTPATETIYHUI KOHTPOJIb 3 OOKY KEPIBHUITBA.

PosrasiHeMo migxou HayKOBIIIB O TPAKTYBaHHS Ta BUKOPUCTAHHS TOPHUIHOCTI
(riOpuIHUX MIAXOAIB) B YMPAaBIIHHI, a TaKOX y3arajJbHUMO iX KJIFOYOBI 3MICTOBHI
XapakTepuCTUKHU. ['IOpUAHICTD PO3YMIETHCS AK LUIECHPSIMOBAaHE MOEIHAHHS PI3HUX
YOPABIIHCHKUX KOHIICTIIM, METOMIB Ta I1HCTPYMEHTIB (TPaguIliiHUX, THYYKHUX,
aJIanTUBHUX, TMPOIECHUX TOIIO), CIPSIMOBAHE HA TIIBUIICHHS PE3yJbTaTHBHOCTI
GYHKIIOHYBAaHHS TIANPUEMHUIIBKUX CTPYKTYpP VY CKJIQJHOMY Ta MIHJIHBOMY
cepenoBuill. OcobnuBy yBary Oyje 30cepeKeHO Ha pOoJii TIOpUIHMX MIAXOMIIB SIK
METO/IOJIOTIYHOT OCHOBU CYYaCHOTO THYYKOTO YIPaBJIiHHS, IO O3BOJSE OCSITTH
OayaHcy MDXK CTaOUIBHICTIO, KEPOBAHICTIO Ta 3JATHICTIO MIANPHUEMCTBA 10 3MiH

(Tabmug 2).

Tabmums 2 — Iligxoau HAyKOBIIB A0 TPAaKTyBaHHs Ta BUKOPHUCTAHHS T1OpUIHUX MiIXOJIB B

TpaBJiHHI*

ABTOp

[Ipuknan 1 XapakTepUCTUKA 3aCTOCYBaHHS FOPUIHOTO MiIXOTY

boiin b., Xenninr H.,
Ban /1., Benu M. [1]

Onucano o0cobauBOCTI (DYHKLIOHYBaHHA TiOpUAHMX OpraHizauid Ta
IPOLIECH iX YIPABIiHHS.

Myumncskuii O.10.
(2]

CucteMaTu30BaHO KJIIOYOBI OCOOJMBOCTI YINpPaBIIHHSA HPOEKTHUMHU
KOMaHJaMH B YMOBaxX TiOpHIHOTO CEpeloBHINA 3 ypaxXyBaHHIM
TpaHchopmariii popmaris npaiii, 30Kpema nepexony 10 riopuaHoi Moaeni
poOOTH, a TaKOX PO3BUTKY TIOPUIHOI B3a€EMOJIi MDK JIFOABMH Ta
cHCTeMaMH IITYYHOT'O iIHTEJIEKTY B MEXKax CIIJIBHOI peai3alii MPoeKTIB

Maprunsk L.,
bakymesunu 1. [3]

[TpoananizoBaHO OCOOJMBOCTI iHTErpamii BOAOCHAIHOI Ta THYYKOI
MOJICJIEH yNpaBIiHHSI TMPOEKTAMHA B TIOPWAHI MIAXOOU 3 METOKO
HiABUIIEHHS €(EeKTUBHOCTI Ta 3JaTHOCTI ONEpPaTHBHO pearyBaTH Ha
BUMOTH  30BHIIIHBOTO  CEpPEIOBHINA.  3alpONOHOBAaHO  HANpPsIMH
BJIOCKOHAJICHHSI TiOpUIHOI MOJENi YNpPaBIiHHSA MPOEKTaMHU MUITXOM
ypaxyBaHHS BUKJIMKIB TTO/IBIHHOTO MEPEXo/y SIK Ha eTarax IIaHyBaHHS
Ta KOHTPOJIIO, TaK 1 B MEXax KOXKHOro Agile-cipuaTty

Apanosuy 10. B.,
Cokypenko II. 1.,

Banenriesa O. B.,
Yananko JI. [ [4]

BcraHoBeHO, MO 3ampoBa/KEHHS THYYKAX YMOB TIparli CHpPHSIIO
TTiIBUIIICHHIO PiBHS 3aJ0BOJICHOCTI CITIBPOOITHUKIB, OCOOIMBO CEPET THX,
XTO I[iHY€ MOKJIHMBICTh CAMOCTIHHO OOMpAaTH MiCIle Ta Yac BUKOHAHHS
pobounx 3aBnanb. ['1I0puIHA MOJIETh POOOTH TAKOXK CIIPHsJIA 3HIKCHHIO
TUIMHHOCTI KaJpiB, 30KpeMa cepell BUCOKOKBali(ikoBaHUX (axiBIIB i
KEPIBHUKIB, SKMX KOMIIaHisl PO3IIISAIAE SIK CTPATETIYHO BaXIIMBUI pecypc

3anos B. O., Yapkina
T.1O., Yepnosa H.C.,
[Monimko T.B. [5]

JocnimkeHo cydacHi TeHISHIIIT BOIPOBaHKEHHS T10PUAHOTO MiAXOLY 10
YIOpaBJIiHHSA IPOEKTAMU B TPAHCHOPTHIM ramtysi, II0 NOEJHYE €IEMEHTH
TpaauIiiHux 1 Agile-meTomosorin

Mirans /1., Opnosa-
Kypwunoga O. [6]

[IpencraBneHO KOHLENTYaIbHUN MiXiA «TiOpPUAHOT camMoopraHizariin,
sIKa BPaXxOBY€E B3a€MO3AJICKHICTh MK TIEPCOHATLHUMH Ta KOJICKTHBHUMHU
MeXaHI3MaMU YOpPaBIiHHA MAiSUIBHICTIO MpPALiBHUKIB y KOMaHIHOMY
CepEIOBHIIII

[ep6ans b. [7]

3anpornoHOBaHO IHTETPATUBHY MOJIENb THYYKOI'O YIPABIiHHSA, SK
cunepretrune noegHanast SCRUM, BIM ta LEAN minxonis

*c(hopMOBaHO aBTOPOM Ha OCHOBI OIPAIIOBAHHS HAYKOBHX JIXKEPe
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Takum ywmHOM, TiIOpUAHICTE TIOcTae (OPMOIO TMPAKTUYHOI — pearizarii
IHTEIPOBAHOTO THYYKOTO YIpaBIiHHA, WI0 TMepeAadadyae TMOEIHAHHS PI3HUX
YIPaBIIHCHKHUX ITIXO/IB, IHCTPYMEHTIB Ta OpraHizaliiHuX Mojejel BiAMOBIIHO 10
KOHKPETHOTO KOHTEKCTY (YHKIIIOHYBaHHS MiANpHEMCTBA. SKiio iHTerparis
pPO3TISAAETECA SIK METOJNOJIOTIYHA OCHOBA, M0 (OpMy€e JIOTIKY Ta MPUHIUIH
MOETHAHHS YIPABIIHCHKUX KOHIICMI[IHA, TO TIOPHIHICT, BHUCTYNAa€e MEXaHI3MOM ix
0e3mocepeTHbOr0  BIPOBA/DKEHHS B YNPABIIHCHKY TMPAKTUKY, 3a0e3Meuyroun
aJlanTaIliio ynpaBliHCHKUX PIIIIEHB /10 PIBHS PO3BUTKY, THYYKOCTI Ta YMOB JisUTBHOCTI
MiITPUEMHUIIBKAX CTPYKTYP.

MeTo10510T14HI KOMIIOHEHTH TOPUIHOTO MiIX0Ty B1I0OpaKeHO Ha PUCYHKY 1.

Ak EUROPEAN OPEN
ﬁ? SCIENCE SPACE

o . I'opuHMi
KomnoneHt Tpanuuiiini enemMenT | + ['nyuki enemeHTH pHL
pe3ynbTar
Ny 2 L
. OBI'OCTPOKOBE AJnlantvBHa
Crpareris A P + | CueHapHe NMJIaHyBaHHS A .
IJIaHYBaHHS CTparteris
. KpocdynkiionanbHi MartpuuHo-
CtpykTypa lepapxis + pocynxu P
KOMaH]I1 aJlanTHBHA
. Kontpos, . KepoBana
VYnpaiiHHA P + Camoopranizanis P .
periaMeHTH aBTOHOMIsI
. . ['nyuxki 6i3Hec-
IIpouecu Crangaprusaris + ITepatuBHICTB
poLecu
. . BignosinansHa
Kynstypa WCIUILTIHA + oBipa
YIBTYp Hucn Hosip cBoGona
. . . AHamiTHuHa
[ndpopmaris 3BITHICTh + PeanbHuii yac .
IPO30PICTh

Pucynok 1 Metoaooridydi KOMIIOHEHTH TOpUIHOTO Miaxomy ™
*1moOy10BaHO aBTOPOM

Otxe, TIOpUAHUN TAXiA 10 YNpaBiiHHA (OpMYyeE SKICHO HOBY YIPABIIHCHKY
MOJIeNb, 110 MOEAHYE CTAOLIBHICTh 1 MependavyyBaHICTh TPAAUIIINHUX €JIEMEHTIB 13
aJIalITUBHICTIO Ta JUHAMIYHICTIO THYYKHX MpPAaKTHK. Pe3ynbraroMm Takoi iHTerparii
CTa€ 3JAaTHICTh MIAMPUEMHUIIBKUX CTPYKTYp OJIHOYACHO 30epiraTh KEpOBaHICTh 1
KOHTPOJIb Ta ONEpPaTUBHO pearyBaTd Ha 3MIHM 30BHIINIHBOTO CEPEAOBHIIA,
3a0e3Mevyroun CTpaTeriuly CTIHKICTD 1 MiABUINEHHS €(PEKTUBHOCTI (PYHKI[IOHYBaHHS.
AKTUBHE BHOpOBaKeHHs LudpoBux TtexHonorid (Big Data, mrTyyHuil 1HTENEKT,
aBTOMaTHU3allisl O13HEC-TPOIIECIB) PATUKAIBHO 3MIHIOE XapakTep YMPaBIIHCHKUX
pillieHb 1 OpraHi3alifiHUX CTPYKTYp. Y I[HMX yMOBax MiANPHEMCTBA 3MYIICHI
IHTErpyBaTl TpaAWLIAHI  yNPaBIIHCHKI MPAKTUKA 3 HOBUMH IHU(PPOBUMHU
IHCTpyMeHTaMH, (opMyrour TIOpUIIHI MOJENI YNPaBIiHHS, $KI JI03BOJSIOTH
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e(deKTUBHO BUKOPUCTOBYBATH JaHi, MiABUILYBaTH IPO3OPICTh 1 OMEPaTUBHICTH
YIPaBIIHHS.

TakuM YHHOM, aHaN3 METOAOJOTIYHMX KOMIIOHEHTIB TIOPHAHOTO MiIX0Iy
3acBIAUYE, 110 KOAHA 3 YIPABIIHCHKUX MOJENEH y «YUCTOMY» BHUTJISII HE 37aTHA
MOBHOIO Mipor0 3abe3neunTd ePekTUBHE (YHKI[IOHYBAaHHS MIANPHUEMHHUIIBKUX
CTPYKTYP y Cy4aCHUX yMOBaX HEBU3HAUCHOCTI, TypOYJIEHTHOCTI Ta CTPYKTYPHUX 3MiH.
Ile 0O0yMOBIIO€ 00’€KTHMBHY HEOOXIJIHICTh YIPOBAIKEHHS TIOPUIHOIO THYYKOTO
YIPaBIIHHS, SKE MOEHYE TTePEBArk TPAAUIIIMHUX 1 THYYKHUX IAXO/IB, aAaNTyIOYHCh
0 PIBHA PO3BUTKY MIJNPUEMCTBA, XapakTepy 30BHIIIHBOIO CEpeoBHUINA Ta
CTpaTeriuHuX IiIeH.

B cydacHux yMOBax Tak0oX 3pOCTa€ pojib IHHOBAIIIM Ta MPOEKTHOI A1SUTBHOCTI, 1110
noTpedye BUKOPUCTAHHS THYUYKUX MeTon0 0T (Agile, Scrum, Lean), ki He MOXYTh
MOBHICTIO 3aMIHUTH KJIACHU4HI CUCTEMH YTPaBIIHHSA, alie €(EeKTUBHO JOMOBHIOIOTH iX.
Came riOpuauzariisi 3a0e3nedyye Oajanc MK (opmarizalfiero MpoIeciB 1 TBOPUOIO
cBO00/I0I0 KOMaH]I.

TakumM  9uHOM,  JOCHUDKEHHS  TIOpUAHMX  MIAXOMIB B yIpaBJIiHHI
MiIITPUEMHUIILKIME CTPYKTYPAMU € aKTYaJTbHUM SIK 3 TEOPETUYHOT, TaK 13 MPAKTUYHOT
TOYOK 30pY, OCKUIBKH J03BOJIsIE CPOPMYBaTH HOBI YMPABIIHCHKI MOJENi, 37aTHI
3a0e3neunT e(peKTUBHE (YHKIIIOHYBAHHS Ta CTalMil PO3BUTOK MIANPUEMCTB Yy
CKJIAJIHUX 1 JUHAMIYHMX YMOBaX Cy4acHOI €KOHOMIKH, iX 3aCTOCYBaHHS JIO3BOJISE
MOENHATH CTAOUIBHICTh 1 THYYKICTh, IO € KPUTUYHO BaXJUBUM (DAKTOPOM YCIIXY
Cy4yacHoro 0izHecy.
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YIOCKOHAJEHHA CUCTEMHU MIXKHAPOJJHOI
JOT'ICTUKU KOMITIAHII B YMOBAX BOEHHOI'O
CTAHY

CranicaaBuk Osiena B’saueciiaBiBHa

n.e.H., mpodecop,

B.0. 3aBigyBava Kadeapu MECHEIKMEHTY Ta MAPKETHUHTY
Boponwk €aunszaBera IBaniBHA

3100yBay BUIIIOI OCBITH 0aKajJaBpChKOTO PIBHS

CrnemianpHicTs 073 — MeHeHKMEHT

Kadenpa MeHeIKMEHTY Ta MAPKETUHTY

JlepKaBHUM YHIBEPCUTET IHTEICKTYaIbHUX TEXHOJOTIH 1 3B’ SI3KY
VYkpaina

CyyacHi yMOBH BEACHHS FOCTIOAPCHKOT TISITHOCTI XapaKTePU3YIOThCSI BUCOKHM
piBHEM HEBU3HAYEHOCTI, IO OCOOJIMBO 3arOCTPUBCS BHACTIIOK BOEHHOTO CTaHy. [[is
HiAIPUEMCTB, SIKI 3IIHCHIOIOTh MDKHApPOJIHY [ISJBHICTh, 1€ O3HAYa€ CYTTEBE
YCKIIQAHEHHS JOTICTUYHUX MPOIIECIB, 3pOCTaHHS PU3UKIB, TOPYIICHHS TPATUIIHHAX
KaHaJIIB MOCTa4aHHS Ta HEOOXITHICTh IIBUJIKOI ajanTailii 0 HOBUX YMOB. Y IHX
oOCTaBMHAX MDKHApOJHA JIOTICTUKAa TiepecTae OyTH JHIIe IHCTPYMEHTOM
3a0e3Me4YeHHs] pyXy TOBapiB 1 TpaHCPOPMYETbCS y CTpareriyHuid  ¢akTop
3a0e3MeueHHs CTINKOCTI Ta KOHKYPEHTOCITPOMOXKHOCT1 KOMITaHii.

MixHapoHa JIOTICTUKA — II€ MPOIEC TUIaHYyBaHHSI 1 YIIPABIIHHS TOTOKOM TOBapiB
1 IPOJYKTIB y JIAHUIOTY MOCTayaHHSI KOMIIaHli Bl NMPUAOAHHS CUPOBUMHU A0 KYIIBIII
KJIIEHTOM TOTOBOi MPOJYKIii, JI¢ YacTUHA MPOIIECY BKIIOYAE IMEPETUH MPUHANMHI
OJIHOT'O MI)KHAPOJIHOTO KOPAOHY [1]

[TopymieHHss TPaHCHOPTHUX MAPHIPYTIB, 3POCTAHHS BapTOCTI IEPEBE3CHD,
O0OMEXXEeHHS JOCTYITY J0 MOPTOBOI 1HGPACTPYKTYPH, 3MIHU Y MUTHOMY PEryJIFOBaHH1
Ta HECTaOLIBHICTh MAapTHEPCHKUX 3B S3KIB (OPMYIOTH HOBY PpEaJbHICTb, y SKIiii
TPaIUIIHI TIXOAW O OpraHi3allii JIOTICTUKH BTpadarTh epeKkThuBHICTh. KoMmaHii
3MYIIIEHI TEPEOCMHUCIIOBATA  MNPUHIIUMNK  MOOYJAOBU  JIOTICTUYHMX  CHCTEM,
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OpIEHTYIOYMCh HAa THYYKICTh, QJAaNTHBHICTh Ta 3[aTHICTh IIBUJIKO pearyBaTh Ha
30BHIIIHI 3MIHH.

B ymoBax BO€HHUX KOH(IIKTIB Ta Jii €KOHOMIYHMX CaHKIIM TPaHCIOPTHA
1H(]pacTpyKTypa ONMUHIETHCSA MM MOJABIMHUM THCKOM: 3 OJHOTO OOKY, BiJIOYBAa€ThCS
¢bi3uuHe OOMEKEHHS PyXy 4epe3 pyWHYBaHHS IUISXIB CIIOIY4YEHHs, OJIOKaTy MOpTIB
Y 3aKPUTTS MOBITPSHOTO MPOCTOPY; 3 1HIIOIO — BUHUKAIOTH MPABOBI Ta EKOHOMIYHI
Oap’epu, 110 3MIHIOIOTh JIOTICTUKY TOBapHUX MOTOKIB [2].

VY HUHINIHIX YMOBax, KOJIM 3BUYHI JIOTICTHYHI CXeMH OyKBaJIbHO PO3CHUTIAIOTHCS
il TUCKOM 30BHINIHIX OOCTAaBWH, MIANPUEMCTBA JeAall 4YacTillle BIIXOASATh BIJ
3BUYKH TPUMATHUCS 3a OJUH NEepeBipeHui MapumpyT. Te, 10 mie KijbKa POKIB TOMY
BUTJIAJIANIO SIK pallioHaJbHA CTAOUIbHICTh, TEIEp CTBOPIOE 3aiBY BPa3JIUBICTh. ToMy
3’SBISETHCS TOTpeda pO3rayly)kyBaTH TMOCTaYaHHS: XTOCh IEPEXOJUTH HA
KOMOIHYBaHHSI aBTOMOOUIBHOTO ¥ 3aJI3HUYHOTO TPAHCIOPTY, XTOCh MPOOYyE HOBI
HaIpsIMKU Yepe3 MOPTU CYCIIHIX KpaiH. [HKOJIM 1ie BUIIISIIA€ HE 30BCIM €KOHOMIYHO
BHUIIPABJaHO, aje JOCBIJI OCTaHHIX POKIB IIOKa3ye, IO HaAMIpHA EKOHOMIS Ha
THYYKOCTI MOKE€ OOIATHUCS 3HA4YHO Jopokue. [lapajienbHO miaAnpreMCTBA 3MIHIOIOTH
KOJIO TIAPTHEPIB, 1 1€ TEXK HE 3aBXKIM MPOCTUN Tporiec, 00 moBipa GopMyeEThCS HE
oJipasy.

[Topsia 13 nuM mocTynoBo Habupae Baru 1U(poOBI3allisl, Xo4a 1€ JOHEIaBHA J10
HEl 4acTO CTaBUJIMCS SIK JI0 YOrOCh IPYTropsiAIHOro abo HaBiTh MOJHOIO cioBa 0e3
peaNbHOrO HAamNOBHEHHS. 3apa3 CHUTyalis 3MIHIOETbCS OUIBII  MPAKTUYHO:
iHpoOpMaIliiiHI CHCTEMH BXKE€ HE MPOCTO JOMOMAararoTh BECTH OOJIK, a CTalTh
CBOEPIAHOIO OCHOBOIO ISl KoopAWHaIi aiil. JlaHi mpo pyX ToBapiB, 3aTPUMKHU, 3MIHH
MapuIpyTiB 00’ €IHYIOThCSI B OJJTHOMY CEPEJIOBUIII, 1 1€ JO3BOJISIE pearyBaTu MIBU/IIIIE,
HiK panime. [llonpaBna, 1HKOIM BOPOBAIKEHHSI TaKUX PINIEHb CYMPOBOJKYETHCS
MEBHOIO IUTyTAHWHOIO HA TOYATKOBHUX €Tamax, OCOOJMBO KOJIM MPAI[iBHUKH 3BHKIH
MpaLOBaTH «IO-CTApOMY», ajie TOCTYTOBO IIeil 0ap’e€p 3MEHIIIYETHCS.

OkpeMo BapToO 3rajaTd pPHU3UKH, SIKI Temep CIPUUMAIOTBCA HE SK MIOCh
abCTpakTHe, a SAK MOCTiHHMIA (GaKTOp, 1O CYNPOBOIKYE Oymb-AKe pilteHHs. Mnerbes
HE JIMIIE MPO TPAHCIIOPTHI TPYAHOIII YU 3aTPUMKH, a ¥ Mpo (HIHAHCOBI KOJMBAaHHS,
3MIHM PEryJSTOPHOIO CEPEeNOBHUINA, IHKOJM HaBITh Npo OaHalbHI TpoOieMH 3
gocTynoM 1o iHdopMarii. Yce 1me 3Mylrye MiANPUEMCTBA MISITH O0OEpekKHIIIe,
3aKJ1a/laTd Pe3epBU Ta MEPErJIsiIaTh CBOI MIIXOIU 10 TUIaHyBaHHs. [HOA1 CKiIagaeThes
BpPa)XEHHS, L0 JIOTICTHKA BXK€ HE MPOCTO MPO JOCTABKY TOBapy, a MpO 3AaTHICThH
yTpUMAaTHCS B POOOUOMY CTaHI MOMPH MOCTIHHI 3001 HABKOJIO.

EdexTuBHa crctema ynpaBiliHHS pPU3MKaMH MTOBUHHA BKJIOYATH 11I€HTU(]IKALIO
MOTEHIIHHUX 3arpo3, OIIHKY iX BIUTMBY, PO3POOJICHHS 3aXO01B MO0 iX MiHIMI3aIlii Ta
MOCTIMHUM MOHITOPUHT cuTyailii. BaxnuBum € Takox (opMyBaHHS pe3epBiB Ta
aIbTEPHATUBHUX CIICHAPIiB J1i y pa3i BUHUKHEHHS KPU30BUX cUTYyarliil [3].

SIKII0 TOBOPUTH MPO YAOCKOHANEHHS MDKHAPOIHOI JIOTICTUKH, TO MUTaHHS
BUTPAT PaHO YM MI3HO BUXOJUTh HA MEPIIMH IUJIaH, HABITh SKIIO CIOYATKy OLIbIlIe
yBaru MpUAUISEThCS 0e3mepeOifHOCTI MOCTaBOK. Y BOEHHHMM TEpioJl BUTpaTH
3pOCTalOTh MaiKe aBTOMATHUYHO, 1 1€ BXKE CIOPHUMAETHCA SK TaHICTh, 3 SKOIO
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JOBOJIUTHCA MpalloBaTH. BogHouac mianmprueMCcTBa MOCTYIIOBO TOYMHAIOTH HE TIPOCTO
(biKcyBaTH 111 BUTPaATH, a po30UpaTUCs B iXHIA CTPYKTYpI, IHOJ1 JOCUTH JIETATIBHO, aX
710 OKpeMHUX orepailiidi. byBae, 110 came Taki «IpiOHUIl» B MIACYMKY Jal0Th BiTUy THHM
edeKT, Xoua Ha TOYATKY 11€ HE 3aBXKIU OYEBUIHO.

Ha mpaxkTuiii ie 94acto 3BOJUTHCS 10 MEePEriisfay BKe 3BUUHUX JOTICTHUHUX CXEM.
YactHa MapuipyTiB BHUSBISETHCS 3aHAATO JIOPOTMMHU a00 HECTaOUILHUMH, TOMY
JOBOJUTHCS TYKaTH albTEPHATHBH, HABIThH SIKIIO BOHU BUTIIAJAIOTH CKIATHIIINMHU 3
oprasizamiitHoi Touku 30py. [lapanenpbHO TeperiasaaroThCa MiAXOAN 0 YIPaBIIHHS
3amacamMu: HAJUIMILIKOBI 3amacd MOYMHAIOTh OOTSHKyBaTH (piHAHCH, ane u iX
HEJOCTaTHICTh CTBOPIOE PU3UKHU MPOCTO0. [HOAI MiANPHUEMCTBA €KCIIEPUMEHTYIOTH 13
MJIAHYBaHHAM, TPOOYIOUH HOBI MIJIX0AM a00 IHCTPYMEHTH, X04a pe3yJIbTaT HE 3aBKIU
0Jlpa3y BHIIPABAOBYE OYIKYBaHHs. Y NIACYMKY (OpMY€eTbCsl OUIBII THYYKa, XOY 1
MEHII «iJeaJibHa» 3 TMOMJISAY KIACUYHUX MIAPYYHUKIB, CHCTEMa YIPAaBIIHHS
BUTpaTaMH.

VY mux yMoBax 0CcOOJIMBOTO 3HA4YeHHS HaOyBa€ 34aTHICTD IMAMPUEMCTBA IIIBHIKO
nepe0yA0BYBaTH JIOTICTUYHI MPOIECH BIAMOBIAHO JI0 3MIH 30BHIIIHBOTO CEPEIOBHUIIIA.
MneTbcss He NMIIE TPO TEXHIUHY 3MiHY MapIIpPyTiB 4M NOCTA4aibHHKIB, a PO
dbopMyBaHHS IUTICHOTO MIAXOAY JO YIpPaBJIIHHS JIOTICTUKOI, SKUM Tmependadae
NOCTIMHUN aHadi3 CUTyalli, NOPOrHO3yBaHHA MOXJIMBUX 3MIH Ta OIEpPATUBHE
OPUMHATTA pilieHb. Taka alanTUBHICTh CTa€ BaXIIUBOIO MEPEIYMOBOIO 30€pEKECHHS
0e3MepepBHOCTI AISUTBHOCTI Ta BUKOHAHHS KOHTPAKTHUX 3000B’s13aHb.

[Tpu oMy poOoTa BCi€i JIOTICTUYHOI CHUCTEMHU 0arato B YOMYy TPHUMAETHCS HE
CTUIbKM Ha OKPEMHX pIIICHHSIX, CKUIbKM Ha TOMY, HACKUIBKM 3Jaroj[KeHO
B32€EMO/IIIOTh MIXK COOOI0 BC1 YHACHUKH MPOLECy. Y HUHIIIHIX YMOBaX HaBITh HE3HAUHI
3aTpUMKU a00 HEMOpPO3yMIHHA MDK MapTHEPAMU MOXKYTh IIBHAKO IEPEPOCTH Yy
BIIUYTHI BTpaTtu. ToMy KOMyHIKaIlisl HOCTYIIOBO MEPEXOIUTH 13 (POpManbHOro 0OMIHY
iHpopMarliiero y OUIbII MOCTIMHMMA, Maibke OesnepepBHuil mpouec. [lepeBizHuKH,
MOCTa4YaJIbHUKH, 3AMOBHHUKH — YC1 OMMUHSIOTHCS B CUTYallii, KOJIU JJOBOJAUTHCS IIBU/IIIIE
JIOMOBJISITACS, 1HKOJM 3MIHIOBAaTH YMOBHU «Ha XOJy», BIAXOJAYM BiJl KOPCTKO
nponucanux cxeM. Lle He 3aBkau BUTIISAAE BIOPSIIKOBAHO, ajlie caMe Taka THYUYKICTh
JI03BOJISI€ YHUKATH MTPOCTOIB 1 X0 SAKOCh TPUMATH PUTM MTOCTABOK.

[TapanenbHO cTae TOMITHO, MO KOPOTKOCTPOKOBI PIIICHHS BXKE HE JA0Th
BIIUYTTS CTAaOUIBHOCTI, HABITh SKIIIO BOHHU CIPAIlbOBYIOTH TYT 1 3apa3. [linnpuemcTBa
MOCTYMOBO MOYMHAIOTH AUBUTHCS Jali, HIXK OJUH BUPOOHHUYUHN ITMKI a00 KOHTPAKT,
X0o4a 1€ pOOUTHCS HE 3aBXKIM CHUCTEMHO. 3 SBIISIOTHCS CIPOOM BpaxoBYBaTH pIi3HI
BapiaHTU PO3BUTKY TOAIN, I1HKOJM HAaBITh JOBOJI MECUMICTMYHI, 1 MIJ HUX
M1JTAIITOBYIOTHCS JTOTICTUYHI Miax01u. [le Moxke posIBIISTHCS Y CTBOPEHH1 3aITaCHUX
BapiaHTIB MOCTAYaHHs, MEPErIsil poJil OKPEMHUX MapTHEPIB a00 OUIbII 00EpPEeKHOMY
IUTaHyBaHHI pecypciB. BoaHodac norictuka BXK€ HE CHPURMAETHCS K IIOChH
BIJIOKpEMJICHE, 11 Jie[lajil YacTillle HaMaraloTbcs «BOYAYyBaTW» y 3arajbHy CUCTEMY
YOpaBIiHHS, XO4ya LEeWd mpouec BiIOYBAEThCA IMOCTYHNOBO 1 HE 0€3 BHYTPILIHIX
CYIIEPEYHOCTEM.
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I
VY3araipHUMO OCHOBHI TpoOJieMH Ta BIAMOBITHI 3aX0JW pearyBaHHS, IO
(bopMyIOTh OCHOBY TpaHc(opMallii JJOTiICTUYHOI CUCTEMU TIANPUEMCTBA (TadI. 1).
SIKI0 MOAMBUTHUCA HA y3arallbHEHI PEe3yJIbTaTH, CTAE 3PO3YMLIO, IO MPOOJIEMHU
MDKHApPOHO1 JIOTICTUKH B HUHIITHIX YMOBaX HE 3BOJISITHCS J0 SAKOICh OJTHIET TPUYUHHU.
BoHu nepertitatoThest Mik c00010, 1HOJII TOCUTh HECTIOIBAHO, 1 YaCTO BUSBIISIETHCS,
1110 YaCTHHA TPYAHOIIIB BUHUKAE HE JIUIIIE Yepe3 30BHINIHIN TUCK, a i Yepe3 BHYTPIIIHI
HeJoompaoBands. Jlech mpouecH 3alUIIMINCA 3aHAATO 1HEPTHUMH, J1eCh Opakye
MIBUJKOCTI TPUWHATTA pIillieHb, a I1HKOJIM TPOCTO HAKOMUYYIOThCS JpiOHI
HEY3TOJI)KEHOCTI, SIK1 paHillle He MaJIM TaKOTO 3HA4E€HHs. Y I[bOMY CEHCl CUTYyallis, K
HE IMBHO, BIIKPUBAE MPOCTIpP JIJIs 3MiH, X04a JaJIeKO He BC1 MIANPUEMCTBA FOTOBI [IUM

CKOPHCTaTHCS 0JIpa3y.

Tabmuus 1 — OcHOBHI MpoOJieMH MiKHApPOIHOI JIOTICTUKM B yMOBaX BO€HHOTO CTaHy Ta

HaAMpsIMH iX BUPIIIEHHS

TPAHCHOPTHUX MapLIPYTiB

[Tpobnema [TposiB y missTBHOCTI HarmpsiM ynockoHaieHHS
KOMTaHi1
[TopymeHnns 3aTpUMKHU [TOCTABOK, JuBepcudikaris MapupyTiB,

3pUB KOHTPAKTIB

BUKOPHUCTAHHS MYJIbTHUMOIJIbHUX
HIePEBE3CHb

3pocTaHHs BapTOCTI
JIOTICTUKHA

301IbIICHHS
co0iBapTOCTi MPOAYKIIiT

OnTumizalis BUTpaT, Neperisia
JOTICTUYHHX CXEM

HecTtalinbHicTh MapTHEPIB

Pu3znk HeBUKOHAHHS
30008’ s13aHb

Po3mmpenHs Koyia KOHTPareHTiB,
nepeBipKa HaIIMHOCTI

MIPOIIECiB

OOmexeHHs 3HWKEHHS IPOMYCKHOI | BUKOpUCTaHHS albTEpHATUBHUX
1HPPACTPYKTYpH 3JIaTHOCTI JOTiICTUYHMX BY3JIiB

HeBusuaueHicts VYcknagaeHast MUTHOTO | [TocTiiiHMIT MOHITOPUHT 3MiH, aanTarlis
PETYISTOPHOTO o opMIIeHHS IpoLEeayp

cepeIoBHILA

HenocratHs npo3opicth VY1oBUIbHEHHS BnpoBamxenns nuppoBUx cuctem

OPUMHATTS PillIeHb

yIpaBIiHHS

[Tutanns B3aeMoOAil MIX TIAPO3AUIAMA TaKOXK MOYHHAE BIAYYBATUCS TOCTPIIIE,
HDK panimie. Jlorictuka ByKe JaBHO HE ICHYE OKpPeMO BiJ 1HIIMX (YHKIIIH, ane came
3apa3 s 3aJEKHICTh TMPOSIBISETECA OCOOIMBO SBHO. bynb-sfika 3aTpuMka y
BUPOOHMIITBI uM (DiHAHCAX O/pa3y BIATYKYETHCS Ha MOCTAa4aHHI, 1 HaBMaku. Yepes 11e
3pocTae moTpeda y OUIBII Y3TOJKEHUX MJISX, X04Ya Ha MPAKTHUIl 1€ BUIIISAAE K
MOCTYTIOBE «IIATATYBAHHS MPOIIECIB OJMH JI0 OJTHOTO, O€3 Pi3KuX 3MiH. [HO/I HABITH
MPOCTE Y3rOJKEHHS TEPMIHIB a00 OOMIH aKTyallbHOIO 1H(OpMAIEID Jae Kpauuii
edeKT, HXK CKJIaJH1 YIPaBIIHCHKI PIICHHS, SIK1 JOBTO BIPOBAIKYIOTHCS.

[Ile o;uH MOMEHT, SIKUM MMOCTYNOBO BUXOJUTh HA MEpeIH1N MJIaH, — [1€ BIAHOCHUHU
3 mapTHepaMu. Y HECTaOLILHOMY CEpeOBHUINl HAAIWHICTh MOYMHAE I[IHYBATHCS
oubiie, HiK (QopmanbHO BUTiAHI ymMOBH. Kommanii yacTiine TpUMarOThCs 3a THX
KOHTPAareHTiB, 3 KUM yXe OyB MO3UTHBHUI JOCBiJ CIIBIpAlll, HABITh SKIIO L€ HE
3aBkaM HaiijemeBmmii BapianT. [lapanenbHo BigOyBaeTbest oOepexHE PO3IMIHPECHHS
KOHTAKTIB, ajie 0e3 PI3KUX pyXiB, 00 TMOMHUIKH MOXYTh JOPOTro KOIITYBaTH. Y
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pe3ynbTaTi POpMy€eThCs CBOEPIIHUN OallaHC MK MEPEBIPEHUMH 3B’ sI3KaMHU 1 HOBUMU
MO>KJIUBOCTSIMH.

3pemToro, CTae MOMITHO, 110 OKPEM1 ONIEPaTUBHI PIICHHS BXXE HE CIIPUNMAIOTHCS
K I0Ch CaMOJOCTaTHE. BOHM MOCTYNOBO «BHHUCYIOTHCS Y HIMPIIUNA KOHTEKCT
PO3BUTKY ITIIITPHUEMCTBA, HABITH SKIIO 1IeH KOHTEKCT HE 3aBXKIU 9iTKO 0(OPMIICHHI Ha
nanepi. Jlorictuka mouynHae po3risgaTUCs sIK YaCTUHA 3aralIbHOT KapTHHM, JI€ BAXKIIMBI
HE JIMIIIE MOTOYHI Jii, a i Te, K BOHU BIUIMBAIOTh HA MAaWOYTHIO CTIHKICTh. [HOMI 1€
BUTJIAAE K TTOCTIMHUIN MONIYK OallaHCy MIX PEaKIlie€r0 Ha ChOTOTHIIIHI TPOOJIeMHU Ta
crpobaMu He BTPATUTH MEPCIIEKTUBY, SIKA, BTIM, 3aJIUIIAETHCS JOCUTH PO3MHUTOIO.

Otxe, TpaHcdopmallisi Mi>KHAPOIHOI JIOTICTUKM B YMOBAaX BO€HHOTO CTaHy €
CKJIaJIHUM, ajie HEOOX1THUM ITPOIIECOM, 110 Tiepedavae KOMIUICKCHI 3MIHU Y MAX01ax
70 oprasizauii JOTICTUYHHUX MpoueciB. OCHOBHUMH HaIpsMaMU YJOCKOHAJICHHS €
auBepcudikalliss MapHipyTiB, HUQPPOBI3aIlis, YIPaBIIHHS PHU3MKAMH, OITHUMI3allis
BUTpPAT Ta MiJBUILIECHHS PIBHSA KOOpJMHAIi. Peamizallis Iux 3axoJliB CIPUITHME
IIJIBUIIICHHIO CTIMKOCTI IMANPHEMCTB Ta 3a0€3MEUYCHHIO iX e(EKTUBHOI MIsSUTBHOCTI B
YMOBaX Cy4aCHUX BUKJIUKIB.

Cnucox BUKOPHUCTAHMX JKepe
1. MiuixHapoana norictuka. EnekTpoHHMI migpydHUK / 3a HAyKOBOKO PEAKIIIEI0
npodecopa Coxampkoi O.M. Tepuomine: 3YHY. 2022. 370 c¢. URL:
https://surl.li/oytsho
2. Onumenko 0O.0., Hlumkin B.O. Jlorictuka MDKHAPOIHUX TPAHCIOPTHUX
MepeBE3CHb: YNPABIIHCHKI PIIICHHS B YMOBaX BOEHHUX KOH(IIKTIB Ta €KOHOMIYHUX
cankuil. Management and Entrepreneurship: Trends of Development. 2025. Ne 4 (34).
C. 191-206. DOI: https://doi.org/10.26661/2522-1566/2025-4/34-15.
3.  MeHemKMeHT s MaricTpiB: HaBy. nocid. / M.A. 3aens, O.M. KoBajieHKoO 1 1H.;
3a pea. ML.A. 3aitis, O.M. Kosanenka. Xepcon: ['pins [[.C., 2012. 400 c.
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HEOBXIJHICTh KOHBEPCII ITIPU TPABMAX
KIHIIBOK P CYHACHUX KOH®DJIIKTAX

dap3ysiaes Higxxar HatikoBuu

OYHHH acIipaHT

Karenpa xipyprii Ne2

I'onuapoB Anapiii CepriiioBuu

ACUCTEHT

Kadenpa xipyprii Ne2

I'epacumenko Hazap Bagumosuu

3100yBau BuIoi ocBiTH rpynu Ne 1-24-002 (rpyma)
XapKiBChKHI HAI[IOHATILHUN METUYHUIN YHIBEPCUTET
M. XapkiB, YKpaiHa

Beryn. TpaBMu KiHITIBOK 13 KPUTHYHUMH KpOBOTE€YAaMU — IPOBIIHA TIPUYMHA
NPEeBEHTUBHOI cMepTHOCTI. Crienudika 00MOBUX J1i B YKpaiHl (BIACYTHICTh IEPEBaru
B TIOBITpI, €BaKyariss MOHaaA 6 TOAWH) POOUTH MAOCBI KOHQIIKTIB HHU3BKOI
iHTeHcuBHOCTI (Ipak, Adranictan) ManoananTUBHUM. TpuBaja OKIIO31sl KPOBOTOKY
TYpPHIKETOM TPOBOKYE IMIEeMIYHO-penepy3iiHuil CHHAPOM Ta HE3BOPOTHHUH
MIOHEKPO3.

Hinb podoTu. OO6rpyHTYBaHHS CTpATErii 1OTOCHITAIbHOT KOHBEPCII TypHIKETa SIK
0e3aJIbTEPHATUBHOTO 3aC00Y 30€peKeHHS KIHIIIBOK B YMOBaX B1/I/1aJieHOT JIOT1ICTUKH.

Marepianm Ta wmeroam. IlpoBeaeHO  pPETPOCHEKTMBHHMM  aHami3  Ta
CUCTEMATHU3AaII0 JaHuX 12 KIr04oBHX (HaxoBUX MyOiKaIliii (MepeBakKHO 3a MEPioj
2023-2025 pp.), mpoiHAEKCOBaHUX Y HaykoMeTpuuHuX 0a3zax PubMed Ta Scopus, a
TaKOXX BITYM3HSHUX BHAAaHHSIX. [0 aHamizy BKJIIOYEHO CHUCTEMATHUYHI OTJISIH,
METaaHai3u Ta PETPOCIEKTUBHI KOTOPTHI JOCHIJDKEHHS, M0 BHUCBITIIOIOTH
€(eKTUBHICTh Ta YCKJIQJHEHHS JOTOCIITAJbHOTO 3aCTOCYBaHHS TYpPHIKETIB.
[TopiBHSIHO CTAaTUCTUYHI MOKA3HUKH KJIIHIYHOI JOIIJILHOCTI HaKJIadaHHS JIKTYTIB,
TPUBAJIOCT] iX €KCIO3ULII Ta YaCTOTH TYPHIKETHOI KOHBEpCli B YMOBaX CYy4acHOI
POCIHCHKO-YKpaiHChKOI BiHH, a TaKOX JOCBIJ MOMEpeAHIX 30pOMHMX KOH)IIKTIB
(Ipak, Acdranictan) 1 IUBUIBHOTO CEKTOPY.

Pe3yibTaTn Ta 00roBopeHHsi. AHaJ13 IOCBIAY BIMCBKOBHX onepaiiil B [paky Ta
Adranictani CBITYUTH, IO CEPEIHS TPUBAIICTh €BaKyallli MOPAHEHUX O eTary
HAJaHHS XIpYpTivyHOI TOTIOMOTHY 3a3BWYail HE MepeBHUIyBajia 2 TOANH. 3a TAKUX YMOB
EKCIIO3MINISl TYpHIKETa 3aluIianacd B Mexax OE3MEeYHOr0 YacoBOTO BIKHA, IO
HIBEJIFOBAJIO TOCTPOTY TMPOOJIEeMH 1IIEMIYHUX YCKJIQJHEHb Ta POOWIJIO TUTaHHS
JOTOCIITaTbHOT KOHBEPCIi MAJIOAKTyalIbHUM.

Haromicts, y xomi moBHOMacmTaOHOI arpecii mpoTu Ykpainu, crnemnudika
OOMOBHUX A1il (BIICYTHICTb [I€pEBArd B MOBITPI, IILIBHICTh APTUIIEPINCHKUX OOCTPIIIB,
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JTUCTaHIlIiHEe MIHYBaHHS) MpH3BENia 0 KPUTHYHOTO ITOJIOBXKCHHS €BaKyallliiHOTO
HUISIXYy. 3a JJaHWUMH BITYM3HSHUX aBTOPIB, Yac nepeOyBaHHA M1 TYPHIKETOM YacTo
nepeBuiye 6 roauH. s obcraBuHa TpaHcPopMye TYpHIKET 13 3ac00y MOPSATYHKY
KUTTS Ha (PAKTOpP BHCOKOTO I1HBAIIIU3YIOYOrO0 PHU3UKY. TakuM YUHOM, SIKIIO Yy
KOH(JTIKTaX HU3bKOI IHTEHCUBHOCTI TaKTHKa «HAKJIaB Ta 3a0yB O MIMUTAIIO» Oyia
BUIPAB/IAaHOIO, TO B YKPAlHCBKUX pealisiX cTpaTrerisi akTUBHOI JIOTOCIHITaTbHOT
KOHBEpCIi cTae 0e3aIbTEPHATUBHOIO YMOBOIO 30€PEIKEHHS KUTTE3IATHOCT1 KIHIIIBOK.

CyvacHuit TOCBI HaTaHHS MEMYHOI JIOMTOMOTH B YMOBAaX IHTEHCUBHUX OOMOBUX
i B YKpaiHl AEMOHCTpPY€ 3HA4YHY JUCHPOIOPIII0 MK YacTOTOK 3aCTOCYBAaHHS
3ac00IB TUMYACOBOi 3YMUHKH KPOBOTEYl Ta iX KIIHIYHOIO JOIUIBHICTIO. 3TiTHO 3
JAHUMHU PETPOCIIEKTUBHUX JTOCHIIKEHD (xepena aBTopiB SAuyH B. Ta CreBenc P.A.,
crarti  2024p. ), BHUKOPUCTAHHA TYPHIKETIB BUABWIOCA NATOT€HETUYHO
oOrpyHToBanuMm e y 24,6% Bumnajakis.

Oco0MBICTIO TOTOYHOT JIOTICTUYHOI CUTYaIlli € KPUTUYHE 3POCTAHHS TEPMIHIB
JOTOCHITAIBFHOTO €TaIly: y 3HAYHOI YaCTWHH MOPAHEHUX Yac eKCIO3UIli TypHIKeTa
nepeBulrye 6 TOAWH, IO ACOLIIOETHCS 3 BUCOKMM PHU3UKOM HE3BOPOTHUX 3MiH.
Hunamiune cnoctepexxkeHHs (3a nanumu Yopnoi B.B. y 2025p.) Bkazye Ha Te, 110
TPUBAIICTh HAKJIaJAaHHS JDKTyTa poTsaroM 1-2 roauH craHoBuTh 40% Bumnaakis, 2—3
roguH — 45%, a nonan 3 roguau — 15%. Taka TpuBaya imeMis cTa€ TPUYUHOIO
PO3BUTKY IMIEMIYHHX YCKIaJaHeHb y 45-48% mallieHTiB, IO KOPEIIE 3 YacoM
eBaKyallli Ta SKiCTIO IEPBUHHOI MiATOTOBKH 0COOOBOTO CKJIATY.

TpuBana xomrmpecis MariCTpajdbHUX CYIWH 1 M SIKMX TKaHUH 3allyCKae KacKaj
MaToOJOTIYHUX TIPOIECIB, IO BKIIOYAIOTh padaoMiONi3, CHUCTEMHHUN I1IIEMIYHO-
peneppy3iiHUA CUHAPOM Ta TOCTPY HUPKOBY HENOCTATHICTh. EKcriepTHUHN aHaui3
Camapcekum .M. y 2023p. CBIZUUTh, MO NMPH E€KCIO3MIlT MOHAA 6 TOJAUH PHU3MK
BUKOHAHHS aMIlyTalii nocsirae 3,7%, e OCHOBHUM MOKa3aHHAM BUCTYMA€E PO3JIOTHMA
MioHekpo3. HaBiTh y Bumagkax 30epeXeHHS KIHIIIBKU (30KpeMa MpH 3aCTOCYBaHHI
daciioToMii), y MaIi€HTIB CIIOCTEPITAIOThCS CTIMKI MPOsIBU HEMpomarii, BUpaKCHU I
ne(dIiuuT M’ A30BO1 CUJIM Ta KOTHITUBHO-YYTJIMBI MOPYILIEHHS.

OxpeMy mnpoOsieMy CTaHOBUTH JHUQEpEHINallisi TEPBUHHUX YPaXKEHb BIiJ
BTOPMHHHUX STPOTEHHUX YCKIAIHCHb, CIPUYMHEHUX HEMPaBUIBLHOK TEXHIKOO
HaKJIaJaHHs (HeIOCTaTHS KOMIIPECis, 0 BeAE 0 «IMapagoKCcaIbHOI KpOBOTEUl», a00
3aHATO MPOKCUMaIbHa JIOKaIi3allisl TP YiTKO Bi3yalli30BaHOMY JKepesil KpoBOTeul).
HepouinbHe BUKOpHUCTAaHHS JDKTyTa 3a BIACYTHOCTI O3HAaK KPUTHUYHOI TeMoparii
3adikcoBano y 30-35% BumaakiB, MmO MIAKPECITIOE HEOOXITHICTh MEPErsnLy
MPOTOKOJIIB HAaJJaHHS JOTIOMOTH Ha €Talll TAKTUYHOI €BaKyallii.

TypHikeTHa KOHBEPCIsE PO3TIIANAETHCS K CTPATETIYHUHN IHCTPYMEHT JleecKaiailii
reMoCcTaTuyHoi Tepanii. BoHa nependaydae nepeorinky paHu Ta Mepexia BiJ MOBHOT
OKJTI0311 KPOBOTOKY JI0 aJIbTEPHATUBHUX METOIB (TeMOCTaTHYHA TAMIIOHA1a, TUCHYYa
OB s3Ka) 32 YMOBHU CTaOUIHLHOT reMOJMHAMIKUA Ta BIAMOBIIHOI TAKTUYHOI CHUTYaIlli.
3rinHo 3 knacu@ikamiero Holcomb J.B. (2023p.), aaroputm il 3anexuTh BiJ
XapaKTepy MOIIKOKEHHS:
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1) IToBHa KOHBepcis MOKa3zaHa MpPHU BEHO3HUX a00 apTepialibHUX KPOBOTEYaAX
HU3bKO1 IHTEHCUBHOCTI, III0 KOHTPOJIOIOTHCS TUCHYYOIO MOB'SI3KOI0.

2)3aMiHa TypHiKeTa (PEno3ullis) BUKOHYETHCS Y BUMAJKaX MACUBHUX JE(PEKTIB
TKaQHWH, KOJIM 30€peKEHHS TYpHIKETa € HEOOXIIHUM, aje HOoro IMepeMilleHHs
TUCTanbHINIE (Ha 5—8 CM BWINE PaHM) JO3BOJISIE 3MEHIIUTH 00'€M iIMIeMi30BaHUX
TKaHUH.

KputnaauM gacoBuM moporoM Jisi 0€31evH0i KOHBEpCii BU3HAYEHO 2 TOIWHHU.
CnpoOu 3HATTS JOKIyTa MICIs 6-TOJAMHHOI €KCITO3MINi Ha JOTOCHITaIbHOMY €Talll €
MPOTUIIOKA3aHUMHU Y€pe3 BUCOKY 3arpo3y MacuBHOI penepdy3iiiHOi IHTOKCHKAIIIl Ta
JeTaNbHOTO HACHiIKy. BrpoBamkeHHS METOAMK KOHBEpCii Ha pIBHI HaBUEHOTO
HEMEJIMYHOT0 TIepcoHay (3riHo 3 oHOBJIeHUMU nosioxkeHHIMH 3CY Bix 2023 poky)
JTI03BOJIAJIO MIABUILIMTU YACTOTY YCHIIIHUX MaHIMysiin 10 35%, 1110 mpsiMo KOpemtoe
31 3HUKEHHSM YaCTOTH aMITyTalllid Ta BaXXKUX (DOPM MOCTTYPHIKETHOTO CUHIPOMY.

BucHoBku
B yMoBax TpuBanoi eBakyailii 3acTOCYBaHHsS TYpHIKETa MaTOT€HETHYHO
BUMpABJAHE JIMIIIC Yy YacCTHUHI BHUIIQJKIB, y PEHTI — BIH BHUCTyHae (pakTopom

arporeHHoi imewmii. TpuBana komipecis (moHa 2 TOAMHN) CIPUYUHSIE YCKIATHEHHS Y
45-48% mnopaHeHux 1 Bene A0 ammyTamid y 3,7% BUNAAKIB uepe3 HE3BOPOTHHIM
MiOHEKpO3. ONTUMaIBLHUM BIKHOM JIJIs1 O€311e4HO01 KOHBepCii a0 peno3ullii TypHiKeTa
€ TepIIi 2 TOAUHYU Imicas TpaBMH. [licias 6 TOAUH 3HATTS JHKTYTa HA JIOTOCITaIbHOMY
eTani npoTUIloKa3aHe. BrpoBa/keHHs aJlrOpUTMIB KOHBEpPCIi cepell MEIUYHOro Ta
HABYCHOT'0 HEMEIUYHOT0 NepcoHaty (3rigHo 3 nporokonamu 3CY 2023 p.) no3Bossie
YCHIIIHO BUKOHYBAaTH MaHINysmito y 35% BuMangkiB, CYTTEBO 3HMKYIOYH PIBEHb
1HBaJT IM3allil.
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B3AEMOIIA HE.Z.I?'IPOFYMOPQJII)HI/IX DAKTOPIB TA
HUPKOBOI ®IUVIBTPALIII B HOPMI TA IIPU
HATOJIOI'TAX

PapnoBcbka HOuria BiraaiiBHa

3100yBayka BUIOT OCBITU 0aKajlaBPChHKOTO PiBHS
TapacoBa €au3aBera BikTropiBHa

3100yBayka BUIOT OCBITU 0aKaIaBPChHKOTO PiBHS

2 mequunuii pakyasTeT 018 rpyna

Byaunina Oxcana /IMmutpiBHA

MaricTp, CTapIinil BUKIaaayd

XapKiBChKHI HAITIOHAILHUN METUYHUIN YHIBEPCUTET
M. XapkiB, YkpaiHa

Beryn. Hupku € ronoBHuM edeKTOpHUM OpraHoM, 1110 3a0e3rnedye CTablIbHICTh
BHYTPILIHBOTO CEPEAOBUIIA Yepe3 CKIAJHYy CHUCTEMY HEHPOryMOpandbHOI peryisiii
[1]. IIponiec ceuoyTBOpeHHS 0a3y€eThCsl HA TOUHIN BiAMOBI A1 HE(DPOHIB HA TOPMOHATBHI
Ta HEPBOBI CUTHAJIM, 1110 JO3BOJISE aaNTyBaTH 00’ €M KpOBI1 Ta CKJIaJ €JIEKTPOJIITIB 10
notped opra”izmy [2]. Byap-ske mopyumieHHS i€l KOOpAuHAIii NPU3BOIUTH [0
nectabutizallii apTepialbHOrO TUCKY Ta PO3BUTKY CHCTEMHHMX METAaOOJIYHHX 3CYBIB
[3]. CyuacHa (i3iosioriss po3riisiiae HUPKM HE MPOCTO K (QUIBTP, a K aKTUBHUUI
SHIOKPUHHHM 1IEHTP, IHTETrPOBAHUN y 3aralibHy MEpexXy *KutTezadesneueHus [4, 5].

Merta nociigxennsi. BUBuuTu MexaHi3aMu B3a€EMO/1li HEPBOBUX Ta I'YMOPaIbHUX
YUHHUKIB y PETyJIsiii HUPKOBOT (DYyHKIIIT Ta TPOaHai3yBaTH IXHIO POJIb y TTaTOTeHe31
OCHOBHMX 3aXBOPIOBaHb CEUOBUITLHOT CUCTEMH.

Pesyabratu pociaigxkeHnsi. Di3ionoriyHuil KOHTPOIb HHUPKOBOI (PimpTparii
3MICHIOETHCS 4epe3 OallaHC MK CHUMIIATUYHOIO HEPBOBOIO CHUCTEMOIO Ta PEHiH-
aHT10TeH3UH-AJIbIOCTEPOHOBOIO cucTeMoto (PAAC), siKi peryorTh TiIpoCTaTUHYHUN
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TUCK y Kamuisipax kiayOouka [6]. BcTaHoBieHo, 1o rimepakTHBAIlil CUMIATHYHHUX
BOJIOKOH MPU XPOHIYHOMY CTPEC] BUKIIUKAE CTIMKUM cria3M MPUHOCHUX apTepio, 110
CTa€ MyCKOBUM MEXaHI3MOM €CEHINIAIbHOI apTepianbHoi rinepTensii [7, 8]. Baxnmuy
POJIb BiJIiIrpa€ aHTHAIYPETUYHUM TOPMOH (Ba30INPECHH), TIOPYIICHHS CEKpeIlii SIKOTro
IPU3BOAUTH O PO3BUTKY HEI[YKPOBOTO Jia0eTy, IO CYMpPOBOKYETHCS BTPATOIO
3J1aTHOCTI HUPOK KOHIIEHTpyBatu cevy [9, 10].

[Ipu mnaronorisix, TakuxX SK LYKpOBUW aiaber 2 TUIy, BUHUKAE (PEHOMEH
BHYTPIIIHHOKITYOOUKOBOi  rimepdiabTparii, 3yMOBJICHHN  auCcOaJaHCOM  MIiX
OpocTarjaHAWHAMHA Ta AaHTIOTEH3WHOM 2, IO B TMOMANBIIOMY MPHU3BOAUTH [0
niabetnanoi Hedpomnarii [11]. CeprieBa HETOCTATHICTh TAKOXK JIEMOHCTPYE CKJIQTHHM
(b1310JIOTTYHUN 3B'SI30K: 3HUKEHHS CEPIIEBOTO BUKHUAY MPOBOKYE HHUPKOBY IIIEMIIO,
aktuBaiito PAAC Tta 3arpuMky Hatpito, 10 (QopMmye HaOPSKOBUU CHHIPOM Ta
XpOHIYHY XBOpoOy HuUpoK [12]. ¥V pa3i po3BUTKY TIIOMEpYyJOHEDPHUTY 3amalibHi
MEJiaTOpyd TMOPYIIYIOTh MPOHUKHICTH (UIbTpaniiHoro Oap'epy, L0 3MIHIOE
HEHPOTryMOpaIbHUHN CTATyC MAIli€HTa Ta CIPUYNHSE BTOPUHHUN T1IEPaTTbI0CTEPOHI3M
[13]. Jns MOHITOPUMHTY ILMX CTaHIB Ta 3amo0iraHHs TepMiHAJIbHIM HHUPKOBIN
HEJOCTAaTHOCTI KPUTHUYHO BXKJIUBUM € KOHTPOJIb IMIBUAKOCTI KITyOOUKOBO1 (hiIbTpallii
Ta piBHA HaTpiypeTnuHux nentuuis [14, 15].

BucHoBkwm.

1. Hupku 11e akTUBHHMI TEHTP YMPABIIHHS, SKUH 32 JOMOMOTOI HEPBOBHUX
CUTHAJIIB Ta TOPMOHIB IIOCEKYHAM MiIJIAIITOBY€E OUUILEHHS KPOBI ITiJl TOTpeOu Tina.

2. binpuricTs XBOPOO HUPOK 1 CEPIs MOYMHAIOTHCS OHAKOBO, uepe3 301if 3B’ 13Ky
MIX PETYJISITOPHUMHU CUCTEMaMU, 110 MOCTYMOBO PYHHY€E poOOUl KIIITUHUA HUPOK.

3. Kontpousb Hag ropmonamu (PAAC ta Ba3onpecuHoM) - 1€ KJTF0U J10 JIIKYBaHHSI.
Po3yMiHHS IMX ME€XaH13MiB J03BOJISIE 3yTUHUTH PICT THCKY Ta M030yTHCs HAOPSAKIB Ha
piBHI IPUYMHH, & HE JIUIIIE CUMIITOMIB.
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Abstract. Objective: to investigate the effect of thyroid hormones on motor-
secretory dysfunction in patients with GERD and concomitant hypothyroidism.

Materials and methods. Three groups of patients took part in the study. The first
group consisted of 40 patients suffering from GERD without concomitant pathology.
The second group included 60 patients with GERD in combination with
hypothyroidism. The control group consisted of 20 healthy individuals of the same age
and sex. All patients underwent a comprehensive examination, which included the
necessary set of clinical, laboratory and instrumental research methods. To study the
features of motor function and the presence of regurgitation used ultrasound of the
lower third of the esophagus and stomach with water load. GERD-Q and GIQLI
questionnaires were used to assess the clinical manifestations of GERD and the quality
of life of patients.

Results and discussion. Examination of patients with GERD without
concomitant pathology and in patients with GERD and hypothyroidism revealed that
patients with combined pathology have more pronounced complaints and reduced
quality of life, more aggressive gastric juice, decreased acid-neutralizing function of
the stomach, lower tone of the lower esophagus and esophagus, regurgitation period.

133



Proceedings of the 6™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Achievements of Science and Applied Research"
jF7 SCIENCE SPACE March 30 — April 1, 2026, Dublin, Ireland
I —— ]

Thus, summing up, it can be argued that the presence of concomitant hypothyroidism
due to thyroid disorders may affect the motor-secretory function of the esophagus and
stomach and complicate the clinical picture of GERD.

Conclusions. It was found that in patients with GERD with hypothyroidism there
is a significant deterioration of motor-secretory function, which is manifested in a more
pronounced decrease in acid-neutralizing function of the antrum, a more pronounced
decrease in lower esophageal sphincter tone and increased regurgitation in patients with
hypothyroidism in contrast to patients with GERD without concomitant pathology, in
whom these indicators are detected to a lesser extent. The correlation between the
severity of the clinical picture, the level of TSH increase and the degree of impaired
motor-secretory function in patients with GERD with hypothyroidism. The obtained
results indicate that changes in the metabolism of thyroid hormones are one of the factors
involved in the mechanisms of formation of motor-secretory disorders in GERD.

Keywords: GERD, hypothyroidism, motor-evacuation function, quality of life.
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CYYACHI PAJIONPOTEKTOPHU B MEJULIMHI, iX
KJACHU®IKALIS, MEXAHI3MH BIOJIOT'TYHOI JIII TA
HEPCIIEKTUBU 3ACTOCYBAHHA

Mypamkina Aana OJiekcanapiBHa

3100yBay BUIIOi OCBITH

Kynuk [lenuc €Brenosu4

3100yBay BUINOI OCBITH

Tpetiit MenuuHUM GaKkyabTET

HayxoBwuii kepiBHHK:

MeabHauk boraan Iroposuu

PhD, monent

Kadenpa pagionorii Ta pamianiiHol MeTUITUHA

XapKiBChbKUM HAIlIOHATBHUN MEIMYHHUKN YHIBEPCUTET, Y KpaiHa

AKTYyaJbHiCTh J0CTIUKeHHs. Y CydYacHId MEAWIIMHI ISl JIarHOCTHUKH Ta
JIKyBaHHSI 0ararboX CTaHIB MIMPOKO 3aCTOCOBYIOTH 10HI3YIHOYE BHUIIPOMIHIOBAHHS,
HAIMPUKJIAJ: PEHTICHOJOTIYHI METOJU, KOMII IOTepHa Tomorpadis, paaioHyKIiaHA
I1arHOCTHKa, TpOMeHeBa Tepamis. BogHouac pamiamis CHpUYUHSE YIIKOJIXKEHHS
KJIITUH Yepe3 10H13a1[i10 MOJIEKYJI, yTBOPEHHs akTUBHUX (hopM KucHIO (ADK), BUTbHIX
paaukaniB ta npsme nomkokeHHs JJHK. ¥V 3B’s3Ky 3 UM nmocTae mUTaHHS 3aXUCTY
BiJl 10HI3YIOUMX BHUIIPOMIHIOBaHb, OCOOJMBOI aKTyaJbHOCTI HaOyBae po3poOka Ta
BIIPOBA/DKCHHSI  PAJIONPOTEKTOPIB - (apMakoJOriyHUX 3aco0iB, SKI 3/aTHI
3MEHIIYBaTH HETaTUBHUI BILIMB 10HI13YIOUOI'0 BUMIPOMIHIOBAHHS Ha OpraHi3m [9].

KurouoBi caoBa. PagionporekTtopu, 10HI3yr04e BHUIIPOMIHIOBAHHS, pajaiarfiiiHe
VIIKOJKEHHSI, MEXaH13MHU PaIloNpOTeKIIii, aMihOCTHH, PaiOMITUTaTOPH, IPOMEHEBA
Teparisi.

Mera pocaimkennsi. [IpoanamizyBaTh  CydacHi  pajiONMpOTEKTOPH,  iX
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Metoau aociaimkeHHsi. AHam3 Ta y3arajJbHEHHs JaHUX HAYKOBOI JIITEPaTypH,
MOPIBHSUIBHUM aHajli3 Cy4yaCHUX MHIAXOIIB JI0 3aCTOCYBaHHS paiONpPOTEKTOPIB,
cucteMaTu3ais iHdopmarlii o0 ix knacudikailii Ta MexaH13MiB ii.

Marepianu pocaimxennsi. Haykosi myOumikariii, orjisiioBi cTaTTi Ta HaBYaJIbHI
JDKepena, TPHUCBAYEHI TpoOsiemMaMm pamiariiHoi MemunuHU, paaiodionorii Ta
dbapmakoIiorii paaio3axucHuX 3aco0iB.

Pe3yabTaTu 10caiIzKeHHs Ta iX 00ropopeHHs. PajgionpoTekTop - 1e peyoBHHa,
3aCTOCYBaHHS SIKO1 IO OTMPOMIHEHHS 3HAYHO 3HWKY€E O10JI0TTYHUN €PEKT 10HI3YI0OUOTr0
BUIIPOMIHIOBaHHS. Take BHU3HA4YeHHs OyJ0  3ampornoHOBaHe  OeNbriiChKUM
dapmakonorom Jean Bacq (K. bak), sikuii oqHUM 13 IEPIINX JOCTIIKYBaB pai03aXxUCHI
BJIACTUBOCTI XIMIYHHMX CITOJIYK 1 3aKJIaB OCHOBH 1X HayKoBOi kiacudikarii [1].

3ritHo 3 kiacu@ikaiiero, 3anponoHoBaHow J. Bacq, pamiozaxuchHi 3acoOu
MOUIAIOTHCS HA KUIbKa TPYI 3aJIEKHO BiJI MEXaHI3My JIii Ta 4acy 3acTOCyBaHHS. Y
CydacHid pazaio0ionorii HaWOUIbII MOMIMPEHUM € TMOALI Ha PagloNpOTEKTOPU
KOPOTKOYAaCHO1 1ii (eheKT y Mexax TOJIMH), Ta 3aCO0M MPOJIOHTOBaHOI i (Bia 100U
710 THOKHIB) Ta CTUMYJIATOPH PaliOPE3UCTEHTHOCTI OPTaHI3MY.

Ha nymky ba3uka y K1iHIYHIN TPaKTUIll HAW3PYUYHIIIINM € TIOIUT 32 9acOM II0JI0
ONPOMIHEHHS 1 T0Ope y3ro/Ky€eThCs 3 JIOT1KOIO JOKa30Boi (hapmakororii [1].

—Ti gx1 BogsaThCs 10 a00 Mij] 4ac ONMPOMIHEHHS; BIUIUBAIOTH MEPEBAXKHO HA PaHHI1
pamiariiHo-xiMiuH1 oAl (3okpema ROS/«xucHeBHit epexT»).

—~PagiomiTuraTopu, BBOJATHCS TICIAS ONPOMIHEHHs, ajne Ja0 MaHnidecraiil
KITIHIYHAX MIPOSIBIB; CIpsIMOBaHi Ha Mo (IKAIIIO KacKaJiB
YIIKOJXKEHHsI/3amaieHHs1/3aru0esi KIiTHH.

~TepaneBTUYHI areHTH, sIKI 3aCTOCOBYIOTHCS MICIIS MOSBU KJIIHIYHUX MPOSBIB
MIPOMEHEBOT0 YPAXKEHHS Ha PI3HUX CTAIIsIX.

bionoriyna nis pagionpoOTEKTOPIB peali3yeThCs uepe3 KuUIbKa OCHOBHUX
MexaHi3MiB. HallBaXIMBIMIUM € aHTUOKCHIAHTHUNA MEXaHI3M, SKUH TMOJsArae y
3HUKEHHI PIBHS aKTUBHUX (OpPM KHCHIO, 3MEHIIEHHI TMepOKCHUIAIll JIITiAiB,
VIIKOJKEHHsT OuikiB Ta BTopuHHUX po3puBiB JIHK. VYV npociaimxenHsx e
MIATBEPIKYETHCA 3HUKEHHSM Mikposiiep, y-H2AX, amonTo3y Ta MiJBUILIEHHIM
aktuBHocTi SOD, GPx 1 karanaszu. IlpuknagoM € MenaToHiH, KM y psal poOiT
3MmeHIryBaB nokasauku JIHK-ymkomkenns y miMdonurax 1 BIUIMBaB Ha aromnTo3-
curHaiinr yepe3 Bax/Bcel-2 [ 6,7].

JlpyruM BaXTHMBUM MEXaHI3MOM € TIiOJIOBHH, MOB’s3aHUM 13 JOHOpPCTBOM SH-
rpyn. Moro peamisyroTh KJIacH4Hi aMiHOTIiONOBI CIONYKH, 30KpeMa LMCTEaMiH i
IIUCTaMiH, OJHAK 1X KIIHIYHE 3aCTOCYBaHHS OOMEXKEHE TOKCHYHICTIO Ta
HECTIPUSITINBUMHU (hapMaKOKIHETHIHUMH BJIACTUBOCTSIMHU. Kpim TOTO,
PaIiONpPOTEKTOPH MOXKYTh MoayioBaTu penapaiito JIHK Ta 3MeHmyBatu 3anaibHi
peaxiiii, a Ipu TOCTPUX paialiifHIX YpaKCHHSIX BaXKIUBY POJIb BIAIrPa€ CTUMYJISIIS
KPOBOTBOPEHHS, 110 JISKUTh B 0cHOBI 3actocyBaHHsi G-CSF, GM-CSF Tta aronictiB
peuentopa TpomOonoeruny npu H-ARS [11].

Cepen KOHKpETHUX 3acO0IB HaWOUIBII JOKA30BUM Y KIIHIYHIA MPaKTHUIl €
amiocTuH. Y panmoMizoBaHomy gociigxeHHl WR-38 iioro BBegeHHs B 1031 200
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Mr/mM? Tiepe PpakilisiMi TPOMEHEBOI Teparii 3MEHIINII0 YaCTOTY TOCTPOi KCEPOCTOMIT
RTOG >2 3 78% no 51%, a mi3upoi - 3 57% 10 35%; uepes 1 pik cmunoBuaieHHs >0, 1
r manu 72% mnamienTtiB npoTtu 49% y KoHTpoii. BogHouac 3acTocyBaHHS mpenapaTry
O0OMEXKY€EThCSI TOKCUYHICTIO: HYZI0Ta 1 OJII0BaHHS criocTepiranuch y 53%, rinoTeHsis -
y 15%, a 17% mnarieHTiB TPUMUHIIN JTIKyBaHHS dyepe3 mooiuHi peakmii [2,11].

MenaToHIH pO3TISAAETHCS SK JOTOMDKHUHN 3aci0 JI 3MEHIIEHHS TOKCUYHOCTI
IIPOMEHEBOI Ta XIMIOIIPOMEHEBOI Teparli, OJJHAK Pe3yJIbTaTU KIIHIYHUX JOCTIIKEHb
3QIMIIIAIOTHCS HEOJHOPITHUMH [5,7].

Tiocynb(ar HaTpito Ma€ 10BEIEHY LIUTONPOTEKTOPHY 10 100 OTOTOKCUYHOCTI
[UCIIJIATUHY, aJI€ Y By3bKOMY 3HAYCHHI HE HAJIGKUTH JI0 KIIACHYHUX PATIOMPOTEKTOPIB
npomeneBoi Teparmii. [lloo mpUpoAHUX AHTUOKCHIIAHTIB 1 HYTPULEBTHUKIB, TO iX
e(EeKTUBHICTb IOKH HE MA€ IOCTATHBOI I0Ka30BO1 0a3H, a MOTEHUIMHUI pU3UK 3aXUCTY
MyXJIMHHUX KIIITAH HE JT03BOJISIE PEKOMEHIYBATH 1X PYTHHHE 3aCTOCYBAHHS IIiJ] 4Yac
RT a6o CRT [3,4].

[lepcniekTuBu y cy4acHI METUIIMHI IIOJI0 BUKOPUCTAHHS PaJiONPOTEKTOPIB
JOCUTHh LIMPOKi, HANPUKIAJ B OHKOJIOTIi, JIe OCHOBHOIO METOI0 PaaiONpOTEKIli €
PO3IMIMPEHHS TEPAEBTHYHOTO BIKHA IIPOMEHEBOI TEPaITii - SHIKEHHS TOKCUYHOCTI JIJIs
HOPMAJIbHUX TKaHWH (CJIMHHI 3aJI03U, CIM30BI OOOJIOHKH, IIKipa, KUIICYHHUK) Oe3
MOTIPIICHHS JIOKOPET1OHATBLHOTO KOHTPOJIIO MYyXJIMHU Ta BUKMBaHOCTI. Halikpaiie
3aJIOKYMEHTOBAaHUM (hapMaKOJIOTTUYHIM ITPUKIIAJIOM € aMipOoCTHH, €EKTUBHICTh SIKOTO
y TOpoduUIaKTHIIl KCEPOCTOMIi MIATBEp/UKEHA PaHIOMI30BAaHUMH  KITHIYHUMU
AociipkeHHsAMU. BogHouac cydacHa mpodinakTHKa IbOTO YCKJIAIHEHHS 3HAYHOIO
Mipoto 0a3yeTbCsd Ha TEXHOJIOTTYHMX pimeHHsx, Takux sk IMRT a6o VMAT, a
(hapMakoJIOT14H1 PaIONPOTEKTOPU PO3TISAIAIOTECA MEPEBAKHO SIK JI0JATKOBI a00
HIIIEB1 METOIU. TaKoXK € po3po0Ka TAPreTHUX PEIOKC-MOAYITIOI0UHNX areHTIB, 30KpemMa
SOD-MmiMeTukiB 1 Mn-nopdipuHiB, a TaKoX BUKOPUCTaHHS JIOKAJbHOI JOCTaBKU
panionpoTEeKTOPiB, IO JO3BOJISIE 3MEHIIIUTH CUCTEMHY TOKCHYHICTH 1 PU3UK BILTUBY
Ha nyxauHy. [IpuknagamMu cydacHUX areHTiB, SIK1 JOCHIJDKYIOThCS y KJIHIYHUX
nporpamax npoMeHeBoi Tepartii, € aBaconacem Ta BMX-001 [8].

Y nmlarHOCTMYHIN Ta 1HTEPBEHIIMHIA pajaiosiorii MEAWuYHI ONMPOMIHEHHS
3IMIIAIOTHCS  HAWOUIBIIMM IITYYHUM JDKEPEIOM paaialiiHOl  eKCIO3UINT s
HaceneHHs, o miaTBepkeHo 3BiTaMu UNSCEAR 3a 2009-2018 poku. OnnHak s
TIarHOCTUYHUX 103 OCHOBHOIO CTPATETIEI0 PaAlallifHOTO 3aXHUCTy € MPUHIIMIH
oOTpyHTYBaHHs Ta onrtumizallii (justification i optimization), a He ¢apmakooTidHA
paxmionpotekiis. [loTeHIIHI HaNpSAMKU JOCHIKEHb y Il cdepl CTOCYIOThCS
MaI€HTIB 3 YaCTUMHU MOBTOPHUMH JOCHIPKEHHSIMU a00 BHUCOKHUM KyMYJSITUBHUM
pagialifHIM HaBAaHTAKEHHSM, a TaKOXX OKPEMHX BHCOKOJIO30BHX IHTEPBEHIIIMHHX
npouenyp [9, 10].

VY cdepi aBapiitHOi pamiamiiftHOI MeIWIUHN TPO(UIAKTUYHE 3aCTOCYBAHHS
pPaIlONpPOTEKTOPIB  OOMEKEHEe 4epe3 TOKCHYHICTh 1 CKJIQJHICTh MacOBOTO
BUKOpUCTaHHs. ToMy cyyacHa MpakTHKa OPIEHTYEThCS HA MITUTAIIO Ta JIKyBaHHS
pamialiiHuX ypakeHb. BaXXIMBUM HampsMOM € 3aCTOCYBaHHS MEJIMYHUX
KOHTP3axo/liB ISl TOCTPOTO paaiamiiiHoro cuapomy, 3okpema G-CSF ta GM-CSF,
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K1 CTUMYJIIOIOTh BITHOBJICHHSI KDOBOTBOPEHHS 1 OBEJM €(DEKTUBHICTD y MIABUIIICHH]
BIDKMBAHOCTI TpPU MIENOCYNpPecUBHUX JAo03ax onpoMiHeHHs [10,11]. Takox y
KOCMIYHIA MeIUIUHI (hapMaKOJIOTIUHI KOHTP3aXO0u PO3TISIAIOTHCS SIK JIOIaTKOBHIA
3aXMCT BIJ KOCMIUHOI pajiailii, 30kpema BaXkux 1oHIB. IIpore moka3oma Oaza ix
e(EeKTUBHOCTI JIJIs JTIOJUHU TIOKH 1110 oOMesxeHa [3].

BucnoBku. Takum 4YMHOM, PaaiONPOTEKTOPU BIAIrpalOTh BAXKIWUBY pPOJb Yy
3HUKEHHI HETaTUBHOTO BILJIMBY 10HI3YIOYOTO BUIIPOMIHIOBAHHS HA OPraHi3M JIFOJUHHU.
CydJacHi JOCHIKEHHs CIIPSMOBaHI Ha CTBOPEHHsI OLIBIN €(PEKTUBHHUX 1 O€3MEeYHHUX
paaio3axMCHUX MpenapariB, 3[aTHUX AISITH Ha PI3HUX €Tarnax po3BUTKY padialiiHOTO
YIIKO/KEHHsI. X04a CydacHa I0Ka30Ba paioNpOoTEKIIisl B MEAHUIIMHI € CIIPHOIO, POTE
aM1(pocTHH Ma€ HAaUOLIBIT YITKY KITHIYHY W PETYISATOPHY MO3UIIII0 K PAIIOIPOTEKTOP
npotu kcepoctoMii mpu RT romoBw/mmi, ajne mMMPOKE 3aCTOCYBAHHS CTPUMYE
TOKCUYHICTb 1 KOHTEKCT JIiKyBaHHs. Tiocynb(dar HATPilO JEMOHCTPYE, IO MPABUIBHO
«PO3HECEHMI» y Yaci MPOTEKTOP MOXKE 3HAUyIle 3MEHIIYBaTH OpraHocrenudigyHy
TOKCUYHICTH (BTpaTa CIyXy BiJ IUCIUIATHHY) 1 OyTH 3aTBEPIHKCHUM DPETYJISATOPaMHU,
BOJHOYAC 3AJIMIIAIOYUCH MPHUKIAZAOM TOTO, SIK PU3MK BIUIMBY HA MPOTHUITYXJIMHHHM
edeKT BU3HAYA€ PEXKUM BBEJICHHS. MeNaToHIH 1 MPUPOHI aHTHOKCHIAHTH MalOTh
010710T1YHY MPaBAONOAIOHICTh 1 OKpEMI MO3UTUBHI CUTHAIIM (MYKO3UT/JIEPMATHT), aje
pesynbTati PK/[ HeomHOP1AHI, a pU3UK «aHTHOKCHIAHTHOIO MapaJioKCy» B OHKOJIOTIT
BUMarae OOEPEeKHOCTI Ta IHAWBIIYyaJbHOTO Y3roJKeHHs. [lepcrnekTuBa pO3BUTKY
3CYBA€THCS /10 TAPT€THUX PEAOKC-MOIYNIOIOYHMX AareHTiB, JOKATbHOI JOCTaBKH Ta
nepcoHamzaiii (6ioMapkepu/pagioMmika), 10 MOXXE 3MEHIIUTH TOKCHYHICTH 0e3
KOMIIPOMICY OHKOJIOTIYHHMX pe3yjbTaTiB. Y pajialliiHuX aBapisix MpaKTHYHA
«pajloONpPOTEKIsH HAaWYacTIIE peani3yeTbCs 4Yepe3 MITHralilo  (CTUMYISLISA
KPOBOTBOPEHHS, CTaHAapTU30BaHI MPOTOKOJIM), MIATPUMAHY PEryJIsTOPHUMHU
pIIEHHSIMU ¥ MI)KHAPOJIHUMHU KEPIBHUIITBAMH.
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IlaxomoBa AHacracis

3100yBayvKa BUIIOI OCBITU

Kadenpa anaromii irogunu, ($i310y10r1i Ta maToaoriaHol ¢izioorii
JloHeTbKUii HallIOHATFHUN MEUYHHUIN YHIBEpCUTET, Y KpaiHa

AHoOTaulisi. AKTyalbHICTb JOCHIIPKEHHS 3YMOBJIEHA BHCOKOIO TMOUIMPEHICTIO
3JI0SIKICHUX HOBOYTBOPEHb IIUIYHKa Ta BHU3HAYAJIBHOIO POJUIIO0 PaJAUKAIBHOTO
XIpypriyuHoro BTPYYaHHS y CTPYKTYpl KOMIUIEKCHOTO JIIKYBaHHS OHKOJOTTYHUX
XBOpHUX. MeToro pobOTH € cucTeMaTu3allis JaHUX I10J10 aHaTOMIYHOI BapiaOeIbHOCTI
AiM(paTUYHOT CUCTEMHU LUTYHKAa Ta BU3HAYEHHSI KPUTEpIiiB omrtumizauii oocsary D2-
nimbaaeHeKTOMIT I JOCSITHEHHSI OHKOJIOTTYHOI paIuKaIbHOCTI BTpy4aHHs. Y poOoTi
MpoaHajIizoBaHo iepapxito JiMpatruaHux kojekTopiB (By3nu I ta Il mopsanky), mo €
KJIFOYOBHM KOMITOHEHTOM IIpH IIaHyBaHH1 D2-nmimbaaeHexToMmii.

KmrouoBi cioBa. Pax nutynka, D2-nmimbanenexkroMis, JTiMpaTHaHuil ApeHax,
oHKOXipyprisi, npotokon ERAS, anaTtomiyna BapiaGelbHICTh, MeETacTa3yBaHHS,
TiMpoIuCeKIis, pauKadbHe JTIKYBaHHS.

BBeaennsi. Y cydacHiil KIIHIYHIN NPaKTHUIl MIAX1A 10 JIKYBaHHS OHKOJIOTTYHUX
XBOpUX TpaHChOpMyBaBCS B UYKUCTO TEXHIYHOI omepamii g0 KOHIIeMIii
MYJIbTHAUCIMIUIIHAPHOTO CyNpoBOAY. BrpoBajkeHHS MPOTOKOJIB MPUCKOPEHOTO
BiHOBJIeHHSI (ERAS), BUKOpUCTaHHS mepenoBUX METOJIB HEIHBA31MHOT Bidyasi3ailil
Ta BJIOCKOHAJICHHSI OHKOXIPYPT1YHUX TE€XHIK JI03BOJIUIM HIBEIIOBATH BUCOKUN PIBEHb
YCKJIaAHEHb, SKUM paHime oOMexyBaB 3acTtocyBaHHs — D2-miMmdoaucekiii.
AKTYyalbHICTh JaHOI pOOOTH MOJIATAE B IHTErpallii Cy4acHUX 3HaHb PO Tonorpadiuny
aHaTOMIIO JIIM(pATUYHOI CUCTEMH IUTYHKA 3 MEePEJOBUMU CTaHJIapTaMU XipypridyHoi
TaKTUKH, 10 € HEOOXIIHOW0 YMOBOIO IS TMIJIBUIIEHHSA $KOCTI HaJaHHS
CHeIiagi30BaHOi OHKOJIOTTYHOI JOMOMOTH Ta MOKPAIEHHS TPOTHO3Y 3aXBOPIOBAHHS.

Metra Ta 3agaui JgocaiskeHHs. MeTo JOCHIIKEHHS € IIABUILCHHS
e(eKTUBHOCTI PAJAUKATBHOTO JIKyBaHHS paKy INUIyHKa MIISXOM BIOCKOHAJICHHS
TakTuku D2-mimdaneHekToMii Ha OCHOBI aHalli3y aHATOMIYHOI BapiaOeIbHOCTI
aimdoBiaToky. JlocsrHeHHs MeTH nepeadayae BUPILMICHHS TaKWX 3ajad: MPOBECTH
CUCTEMHUUN aHami3 iepapxii JiM(paTUUYHUX KOJEKTOpIB Ta iX Tomorpadii CTOCOBHO
MaricTpajJbHUX  CyJAWH; BHU3HAUUTH  3HAYCHHS  METOAIB  BB3yamizauii y
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nepeonepaniiHoMy IJIaHyBaHHI OOCSATY JHCEKINli; OIIHWTH BILJIMB aHATOMIYHHUX
OCOOJNIMBOCTE Ha paJuKaIbHICTh BTPYYaHHS Ta pPHU3UK 1HTpaoNepaliitHUX
YCKIIQAHEHB; MPOAHANII3YBaTH IIJISXU METACTa3yBaHHs NJisi OOTpYHTYBaHHS BHUOOpY
XIpypriqyHoro J0CTYITY.

Pe3yabTaTén 10CHiIKeHHSI Ta iX 00roBopeHHsi. Pak NUTyHKa 3alUIIA€THCS
OJIHUM 13 TIPOBITHUX OHKOJIOTIYHHUX 3aXBOPIOBaHb y CBITI Ta 3aliMa€ MPOBIIHI MO3UIIIT
cepell MPUYMH CMEPTHOCTI BIiJl 3JIOSIKICHUX HOBOYTBOpPEHb. OCHOBHHUM ILJISIXOM
MOMIMPEHHS NYXJIMHHUX KIITHH TPU aJeHOKApPIMHOMI NUTyHKa € JiM(QOTCHHE
MeTacTa3yBaHHS, IO 3yMOBJIIOE HEOOXIAHICTh JETaIbHOTO BHBUCHHS aHATOMIi
JiMpaTHYHOT cUCTeMU AaHoro opraHa. JlimpaaeHeKTOMis € BaKJIMBOIO CKJIaJOBOIO
PaANKaIBLHOTO XIPYPrivHOIO JIKYBaHHS paKy IMUTYHKA, OCKUIBKY BOHA JO3BOJISIE TOUYHO
OLIIHUTH TOLIUPEHICTh MyXJIMHHOTO MPOIECY Ta Ma€ MOTCHUIWHUN TepaneBTUUHHIA
eeKT.

Ha cworonni ractpexktomist 3 D2-mimMbaneHeKTOMIEI0 BBAKAETHCS ONTUMATIBHUM
METO/IOM JIIKyBaHHS JIOKQJIBHO TOIMTUPEHOTO PaKy MITYHKA, OCKUTHKH BOHA 3a0e31euye
Kpallll TOKa3HUKH BIDKUBAHOCTI TNPH MNPUUHATHOMY PIBHI MicisonepariiHoi
3aXBOPIOBAHOCTI y  CHeliadi3oBaHUX  IleHTpax. [lpore BukoHanns D2-
niMpaaeHeKToMIT MOB’sI3aHE 3 HHU3KOK aHATOMIYHHUX 1 TEXHIYHHMX CKJIQJHOIIIB.
OCHOBHOIO TIPOOJEMOIO € aHATOMIYHA BaplaOENbHICTh JIM(PATUYHOIO JIPEHAKY
NUTYHKa, fKa BKJIIOYA€ BIAMIHHOCTI y KIUIBKOCTI, JIOKami3alii Ta HaMpSIMKy
niM(paTUYHUX KOJEKTOpiB. BpaxyBaHHs IIMX Bapialliii Mae Ba)JIMBE 3HAYEHHS IS
paaMKaIbHOCTI omeparlii, 3amo0iraHHs IHTpaomepaliiHUM YCKJIaJHEHHSM Ta
MiHIMI3aIlli pU3UKY 3IUIIKOBUX METACTaTUUHHUX BY3JIiB.

JlimpaTnyHa cucTemMa HNUIYHKA € CKJIQJHOK 0araropiBHEBOIO CTPYKTYPOIO, IIO
3a0e3nedye BIJITIK MDKKIITHHHOT DPIAMHM, IMYHOJOTIYHUH 3aXUCT Ta TPAHCIOPT
IMYHOKOMITETEHTHUX KJIITHH. ¥ KOHTEKCT1 OHKOJIOT'TYHUX 3aXBOPIOBaHb, 30KpeMa paKy
[UTyHKA, 1151 CHCTeMa Ma€ OCOOJIMBE 3HAUYEHHS, OCKUIBKH came JiM(paTH4HI HUIIXU €
OCHOBHMM  MapHIpyTOM MeETacTa3yBaHHS MNYXJIMHHUX KIITUH. CTPYKTYpHO
aiM(paThyHa CITKa IITYHKA CKIAJAEThCS 3 IHTPAMypPAJIbHUX (BHYTPIIIHBOCTIHKOBHX)
Ta eKCTpaMypaJibHUX (TO3aCTIHKOBHUX) KOMIIOHEHTIB, SIKI (OPMYIOTh €JIMHY
(GyHKILIOHANBHY cHCTeMY JiM(aTUYHOrOo ApeHaxy. DopMmyBaHHS JIM(PATHYHOTO
BIJITOKY BIJIOYBA€ThCS Y KIJIbKA €TaIliB: BT KAUISIPHOT MEPEXK1 CIM30BOi OOOJIOHKH 10
OUTBIIIMX KOJIEKTOPIB, IO MPSIMYIOTh JI0 PET1IOHAPHUX JIM(PATHIHUX BY3IIIB.

JlimdpaTnuHi CyIUHHN IUTYHKA aHATOMIYHO Ta (PYHKIIOHAJIHHO TICHO MOB’S3aHi 3
CY/IMHHOIO CHCTEMOIO OpraHa, OCKUJIbKH OUIBIIICTh JIM(pATUYHUX KOJIEKTOPIB
MPOXOJNTh Y3[I0BXK OCHOBHUX apTeplalibHUX TUIOK, IO BIAXOASTH BiJl YEPEBHOTO
ctoBOypa. Taka Tomorpadiuna ocoOMMBICTh BH3HAYAE 3aKOHOMIPHOCTI MOIIMPEHHS
METacTa3iB MpHU 3JI0SKICHUX MyXJMHAX NUTyHKA. [HTpaMypainbHa JiMpaTuyHa cuctema
IUTyHKa JIOKAJTI3yeTbcsl B MeEXaxX HOro CTIHKA Ta CKIANaeTbesl 3 JEKUIbKOX
B3a€MOTIOB’s13aHUX PiBHIB. BoHa BKIItOYae TiMpaTUUHI KamIsIpy CIIM30BOi 000JIOHKH,
MIJCIN30BY JiM(paTUYHY CITKY Ta cyOcepo3Hy jdimdatuyny cuctemy. Lli cTpykrypu
bopMyIOTh CKIIAJIHY TPUBUMIPHY MEPEXKY, 110 3a0e3neuye eheKTUBHUMN 301p TiMPH 3
TKaHWH IITYHKOBOI CTIHKH.
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JlimdatuyHi Kamijaspu CIM30BOi OOOJIOHKH € MOYaTKOBOKO JIAHKOKO JIM(ATUYHOT
CHCTEMH NILTyHKa. BOHM po3TamioBaHi MepeBaXKHO y BJACHIN IUIACTHHIN CIH30BOL
0OOJIOHKH Ta MalOTh TOHKY CTIHKY, YTBOPEHY OJIHUM IIApOM €HAOTEMaTbHUX KIITHH. [[1
CYIVHHM XapaKTepU3YIOThCS BHUCOKOIO MPOHUKHICTIO, IO 3a0e3rneuye eheKTUBHUIM
TPAHCHOPT MDKKJIITHHHOI pIJUHM, OLUIKIB, MaKpOMOJIEKYyJl Ta IMYHHHX KIITHH.
BaxxnmBoro 0coOMuBICTIO TIM(PAaTUYHUX KamUIAPIB CIM30BOI OOOJIOHKU € BIJICYTHICTh
100pe po3BUHEHOI 0a3aIbHOI MEMOPAHU, 10 CHPUSIE JIETKOMY TPOHUKHEHHIO KIIITUHHUX
€JIEMEHTIB, Y TOMY YHCI MyXJUHHUX K1iTuH. Came 11 aHATOMIYHA XapaKTepUCTHKA
MOSICHIOE PaHHE JiM(pOreHHe MeTacTa3yBaHHs MpHU MOBEPXHEBUX (opMax paKy IUTyHKA.
Kaminspra mimdarnyra citka cam3oBoi 000J0HKH (HOpMY€E YHCICHHI aHACTOMO3H, IO
3a0e3Meuyr0Th ATbTEPHATUBHI IIUISIXH BIATOKY JiMGH. Y pe3ynbTari Iboro JJiM(paTuaHun
JPEHAX IUTYHKA XapaKTEePU3y€eThCsl 3HAYHOIO BaplaOeNIbHICTIO Ta CKJIAIHICTIO.

[lincnmzoBa mimparuyHa ciTKa € HAWOUIBII PO3BUHEHUM KOMIIOHEHTOM
IHTpaMypaiabHOI TiM(PaTUYHOI CUCTEMU LIUTYHKA. BOHA TOKaIi3y€eThCs y MIACIU30BOMY
1api i mpeCTaBlIeHa I'yCTO MEPEXKEro TiM(PaTUYHUX CYIHH, 110 (GOPMYIOTh YUCIICHHI
aHacTOMO3W MDK co6oro. Came mijcnu3oBa JiM$paTHyHa CUCTEMA BIIIrpae KIHOYOBY
POJIb y MOIIMPEHH] MYyXJIMHHUX KIIITUH MPH PaHHIX CTaAlsaX paky nutyHka. [lyxmnunu,
SK1 TTPOPOCTAIOTH Y MiACIU30BUH IIap, MalOTh 3HAYHO BUIIMK PU3UK JTIM(OTEHHOTO
METacTa3yBaHHs MOPIBHIHO 3 IMyXJMHAMH, OOMEXEHUMU CIM30BOK 000s0HKOM0. Lle
MOSICHIOETHCSI BUCOKOIO IMUTBHICTIO MIM(AaTUUHUX CyIuH y nboMy mmapi. [ligcnmsoBa
nmimparuyHa citka 30upae M@y Bif CIM30BOT OOOJOHKH Ta TPAHCIOPTYE ii 110
OUTBIIUX JTIM(PATHIHUX KOJIEKTOPIB, [0 MPOXOAAThH y HAMPSIMKY CyOCEpO3HOTO I1apy.
i KoJIeKTOpH MarOTh KJIallaHHU, sIKi 3a0€3MeUyI0Th OJTHOCTIPSIMOBAHUN PyX JIMQH.

CyOcepo3na JniM$aThyHa CHCTEMa PO3TAIlOBaHA y 30BHIINIHIX IIApax CTIHKU
IUTyHKa, 0e3MocepeHbo Mij cepo3H0I0 00010HKOK. BoHa mpeicTaBiena OUIbIIMMU
TiM(paTUYHUMH CyJUMHAMHU, $K1 30UpaioTh JiMQy 3 I1HTpaMypalbHUX CITOK Ta
HAIPABIIAIOTH ii 10 eKCTpaMypaibHUX JIM(PATUIHUX KOJIEKTOPIB. JIiMmpaTruHi CyTuHI
cybcepo3Horo mapy ¢GopMyrOTh OCHOBHI HUISXM BIATOKY JiMbH BiJ HUIYHKa 0
perioHapHux JiM(paTudHux By31iB. CaMe uepes 11 CyIMHU TyXJIUHHI KJIITHHU MOXKYTh
POHUKATH y JTiM(ATUYHI BY3JIM, PO3TAIIOBaHI B3/I0BXK CYJWHHUX IYyYKiB YEPEBHOI
nopoxHuHU. CyOcepo3Ha niMdpaTHYHa MEpeka TAKOXK BIAIrpae BaXJIUBY pPOJb y
dbopMyBaHHI TEPUBACKYISIPHUX JTIM(MATUUYHUX KOJEKTOPIB, IO CYMPOBOIKYIOThH
OCHOBHI apTepiajbHi TJIKH MITyHKA.

Excrpamypanbha mimdaTtiyHa cucTeMa NUTYHKA MPEACTaBICHA JTIMGaTHIHUMHI
CyJIMHAMH Ta JIM()aTUYHUMHU BY3JIaMHU, K1 pO3TaIllOBaH1 1032 MEKaMH CTIHKU OpraHa.
s cuctema 3a0e3nedye noAaIbIINNA TPAHCIOPT JIIM(H A0 PErIOHAPHUX Ta BIAIATIEHUX
nmimpatuyHux KosekTopiB. [lepuBackymnsapHi miMdaTUdHI CYIUHUA CYIPOBOKYIOThH
OCHOBHI apTepiaibHi TUIKH, 1[0 KPOBOIIOCTAYAIOTh UIYHOK, 30KpeMa:

- JBY HUTYHKOBY apTepiio

- TMpaBy IUIYHKOBY apTepito

- TMpaBy Ta JIIBY LUTYHKOBO-YEMIEBI apTepii

- CEJIE31HKOBY apTepito

- 3arajbHy NE4YIHKOBY apTepito
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i mimdaTryHl KonekTopu (HOPMYIOTH TOJOBHI HUISXH JIM(PATHUHOTO APEHAKY
nutyHka. Bonu 30uparote dimMdy 13 cyOcepo3HOi CITKM Ta TPaHCHOPTYIOTh ii 10
perioHapHuX JiM(paTHYHUX BYy3/1iB. AHATOMIYHA OJIM3BKICTH TIM(MATUUYHUX CYIUH JI0
apTepiil BU3Hava€e MPUHIMITKM BUKOHAHHS X1pypriuHoi JiMmdoaucekiii. Came ToMy i
yac D2-nimpaneHexkTomii BHAANAIOTHCA JTIMPATHUHI BY3JIH B3JOBXK OCHOBHUX
apTepiajJbHUX CTOBOYDIB.

JliMmpaTtuyHi BY31M B3I0BK apTepialbHUX CTOBOYpPIiB € CKIAIOBOIO
pErioHapHOTO JIM(PATUIHOTO arapaTy NUTYHKA 1 pO3TalioBaHi y30BK MariCTpalbHUX
apTepiii 4YepeBHOI MOPOKHHUHM, (OPMYIOUM KIIbKa aHATOMIYHUX Trpyn. Bonu
BUKOHYIOTh POJIb O10JOTIYHUX (UIBTPIB, 3aTPUMYIOUM MIKPOOpPTaHi3MHU, UyKOPIIHI
YaCTUHKHU Ta MyXJIUHHI KJIITHHU.

J10 OCHOBHUX TpYIl HAJIEKATh:

- IapakapaiaJibHi By3JH

- BY3JIM MaJi01 KpUBUHHU

- BY3JIM BEJIMKOI KPUBUHU

- BY3JIM B3JIOBXK JIIBO1 IIJTYHKOBOT apTepii

- By3JIH B3JIOBXK CEJIE31HKOBOI apTepii

- By3JIM B3JIOBJXK 3arajbHO1 MEYIHKOBOI apTepii

L1 By3111 (hOopMyIOTH MOCIIOBHI PI1BHI JIIMPATUYHOTO JPEHAXKY, 1110 BUBHAYAIOTh
CTaJIiI0 paKy MuTyHKa 3a cuctemMoro TNM Tta knacudikariiero AnoHCHKOI acorialii paky
nutyHka. JlimpaTuyHi CyAMHN HUTYHKa MPOXOASTh MEPEBAXKHO B3/I0BK apTeplaJbHUX
T'JI0K 1 (OPMYIOTH KiJIbKa OCHOBHUX JiMaTuuHuX OaceiiniB. Koxxen 13 nux 6acerHin
BIIMOBIA€ TMEBHIM JUISHII HUIyHKAa Ta Ma€ XapaKTepHI HUIAXH BIATOKY JIMQH.
OcHoBHUMH JiM(pAaTUYHUMU OaceiHaMU LIUTYHKA €:

- OaceiiH J1iBOi ITYHKOBOI apTepii

- OaceilH mpaBoi ITYHKOBO-YEMIEBOI apTepii

- OaceliH cene31HKOBOI apTepii

- OaceliH MeYiHKOBUX CYJIUH

{1 OaceiiHM BHU3HAYAIOTh HANPSIMOK TOLMIMPEHHS METAcTa3iB Ta MaloTh
MPUHIIMIIOBE 3HAYEHHS MIPH TUIAHYBaHHI 00CATY TiM(paeHEKTOMI].

BapiaGeabHiCTh HIISIXIB METACTA3YBAHHS € BaXJIMBOK XapaKTEPUCTHUKOIO
TiM(OTeHHOTO MOMIMPEHHS PaKy HMUTyHKA. JliMmporeHHe MeTacTazyBaHHS paKy IITyHKa
MOXXE BITOYBaTHUCS KITbKOMa OCHOBHHUMHM IIJISXaMH, K1 BIJIMOBIAAIOTh OCHOBHHM
mimpatnuHuM OacefiHaM THUTyHKa. BoaHowac y KIIHIYHIA TpakTHIl HEPIIKO
CIIOCTEPIraloThCs ATUIOBI BapiaHTH MOITUPEHHS MyXJIMHHUX KJIITHH.

[TapakapaianbHui LUISIX METacTa3yBaHHS XapaKTEPHUM MEPEBAKHO [ MTyXJIMH
MIPOKCUMAJIFHOTO BTy NMUIYHKA Ta Kapaii. Y 1bOMY BHITQJKy MyXJIHHHI KIITHHHA
MOIIMPIOIOTECA A0 JIIM(PATUYHUX BY3JiB, PO3TAIOBAaHUX HABKOJO KapJiajbHOl
YaCTHUHU IITyHKA Ta YePEeBHOT YaCTUHU CTpaBoxoay. L{i By3nu BiAMOBIIAIOTH CTAHIIAM
Nol Ta Ne2 3a SInoHchKkor0 Kiacudikariero JiMpaTHYHUX BY3JIB.

IIasiX B310BK MAJI0I KPpUBMHM € HAUNOIMUPEHIIIUX HAIPSIMKIB JIIM(PATUYHOTO
MeTtactazyBaHHs. Jlimdba Bif mi€l QUITHKA TPSMYE 10 BY3JiB, pO3TAlIOBAHUX Y3I0BXK
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JiBOT HUTYHKOBOi aptepii. [{i By3nmm BiIrparOTh BaXKIWBY pOJIb Y PaHHBOMY
MeTacTa3yBaHHI paKy IUTYHKA 1 9aCcTO ypa)KaloThCs HaBITh MPU HEBEIMKHUX MyXJIMHAX.

Ilasax B310BK BeJUKOI KpuBMHM. [IyXIMHM, J0KaIi30BaH1 y JUISHII BEIHKOI
KPUBUHU, MOKYTh METAcTa3yBaTH y JiM(aTUUYHI By3JH B3JI0OBXK CEJIE31HKOBOI apTepii
Ta y BopoTax cene3inku. el nuigx meractasyBaHHSA € OCOOJIMBO XapaKTEPHUM IS
IIYXJIMH CEPEeAHBOI Ta AUCTAJIbHOI TPETUHHU IIUTYHKA.

['enaTonyo/ieHaIbHUM IUISAX OB’ SA3aHUIN 3 MOIIMPEHHSIM IMyXJIUMHHUX KIITHH J10
JiM(paTHIHUX BY3IIB IEUIHKOBO-JIBAHAIATHUIAIOKUAIIKOBOI 3B’s3ku. Lled mmisax
METaCTa3yBaHHS MAa€ BaXJIMBE KIIIHIYHE 3HAYEHHS, OCKUIbKM YPaKeHHS LUX BY3JIIB
YaCcTO ACOLIIOETHCS 3 OUIBII MI3HIMU CTaAisIMH 3aXBOpIOBaHHsS. By3mu 1iei rpymnu
BiAmoBiAaroTh cTaHIlii Nel2 3a SImoHCchko0 Kiacudikariiero JiMpaTHYHUX BY3JIB.

D2-nimdaneHexkTomiss € CTaHAAPTHUM XIPYPriyHUM MIAXOAOM O JIKYBAHHS
JIOKAJIBHO TOMIMPEHOT0 paKy IMUIyHKa 1 mepeadadyae po3IIMpEeHe BUIAICHHS
pErioHapHUX JIM(ATUYHUX BY3JIIB Pa3oM 13 NEPBUHHOIO MYXJIMHOIO. Y Mexax Ile€l
oreparlii 3/[1IHCHIOETHCS TACTPEKTOMIsS 00 CyOTOTambHA PE3EKITis ITyHKA y TTO€THAHH1
3 CHUCTEMAaTUYHUM BUJAICHHSAM JIIM(PATHYHUX BY3JiB, PO3TAIIOBAHUX HE JIMUIIE
0e3nmocepeIHbO HABKOJIO IUTYyHKA, ajie i Y3/I0BXK MariCTpajibHUX apTepiajJbHUX CYyAUH
BEPXHBOTO MTOBEPXY YEePEBHOT MOPOXHUHU. J{0 ckiaxy D2-niMmdaneHeKToMii BXOAUTH
BUJIAJIEHHSI JBOX OCHOBHUX TIpyn jgiMpaTuyHux By3idiB. llepma rpyma — 1e
nepiracTpaibHi JTiMGaTAYHI By3JH, [0 PO3TAlIOBaHI B3JIOBX Mayoi Ta BEIHKOI
KpUBUHU IUTyHKAa. BOHM BiMOBiMaOTh cTaHIisiM 1-6 3a kiacudikaiiero SnoHChKOi
acoriarii ractpuudoro paky (Japanese Gastric Cancer Association, JGCA). Jlpyra
rpyna BKJIOYA€ BY3JIM, IO PO3TAIIOBAaHI B3JOBX MAriCTpalbHUX apTeplalbHUX
CTOBOYpIB, 30KpeMa JIBOi LUIYHKOBOi apTepii, 3arajbHOl MEYIHKOBOi apTepii,
CEJIE3IHKOBOI ~ apTepii Ta uepeBHOro crtoBOypa. Meroto BukoHaHHs D2-
niMmpaaeHeKTOMIi € He JuIIe paJuKajdbHEe BUJAJICHHS MOTEHLIMHO Ypa)KeHUX
aiMmpaTUYHUX BY3JiB, aje W 3a0e3MeUeHHs TOYHOTO MAaTOJOTIYHOTO CTailOBaHHS
3aXBOpIOBaHHA. BimomMo, 10 KIIBKICTh BUIAJICHUX Ta JOCTIHKEHUX JIMQpaTHUYHUX
BY3JiB 0€3MmocepeIHhO BIIMBAE HA TOYHICTh BH3HAUEHHS CTaii 3aXBOPIOBAHHS 3a
cuctemoro TNM. Ha ceorogni D2-nmiMmdaneHekToMiss BBaXa€TbCS «30J0TUM
CTaHJIapTOMY XIPYpPridyHOIO JIKYBaHHS JOKAJIbHO MOIIMPEHOr0 paKky NUTYHKa B AMoHIT
ta [liBnenniit Kopei, e Hakonmu4eHUi 3HAYHUIN JOCBIJ BUKOHAHHS ITiET omeparlrii Ta
JOCSATHYTI BUCOKI TTOKa3HUKHU BH)KUBAHOCTI TIAIIIEHTIB.

XipypriuHi mizxoau a0 JikyBaHHSl paKy HLIYHKA BKJIIOYAIOTH Pi3HI 00CITH
nimMpaaeHeKTOMIT 3a1€KHO BiJl CTaJil MyXJIUHHOTO TPOIIECY.

3okpema, D2-mimpaneHexktomis  BKIOYae OUIbII  IIUPOKE  BUJIAJICHHS
miM(paTUYHUX BY37iB, IO JO3BOJISIE OXOMHWTH OCHOBHI NUISIXHA JTiM(pATHIHOTO
MeTtactazyBaHHs. Came 1eil MeTos; OyB aKkTUBHO BIPOBaKEHUN y SMOHIT e y ApyTiid
noyioBuHI XX CTOMTTS. J{OCTIIPKEHHS SITOHCHKUX IIEHTPIB MOKA3aJIH, 10 PO3IMINPEHA
miMpaaeHEeKTOMIs MOXKE€ 3HAYHO TOKpaIllyBaTH BIAJajeHl pe3yJIbTaTH JIKyBaHHS,
0COOJIMBO Yy MAIEHTIB 13 METACTa3aMHU y pEriOHapHUX JIM(AaTUYHUX By3ax.

D3-nimdanenexromiss mnepeadavae mie OUIBII paJgUKadbHE BTPYYAHHS, SIKE
BKJIIOYA€ BUAAJICHHS MMapaaopTajbHUX JiMpaTuuHuX By3iiB. [IpoTe panmomizoBaHi
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KJIIHIYHI JochimkeHHs, 30kpema Japanese Clinical Oncology Group Trial, moka3zanu,
0 JIOJATKOBE BHJIAJICHHS IMapaaopTaJbHUX BY3JIiB HE MPHU3BOAUTH 0 CTATHUCTUYHO
3HAUYIIOr0 TMOKpAaNIeHHsI BIKMBAHOCTI TOpiBHSAHO 3 D2-mimdanenekromiecro. Y
3B’s13Ky 3 UM D3-niMdaneHexkTomis He peKOMEHA0BaHa K CTaHJapTHA Mpoueaypa i
3aCTOCOBYETHCS JIUIIIE Y BUOPAHUX KIIIHIYHUX BUIAIKAX.

Cyuacni meroau Bisyauizaumii JiM(paTHYHUX HUIAXIB BIIITPAIOTh BaXIUBY
pOJIb Y CY4YacHIl OHKOXIpYprii, /¢ 3HauHa yBara MpUJUISEThCS 1HTpaoInepaliiiHii
ineHTudikamii aiMGaTuaHUX CyAWH 1 By3/1iB. BUKOpHUCTaHHS HOBITHIX TEXHOJIOTIH
JI03BOJISIE  OUIBII TOYHO BI3yalli3yBaTH JIM(ATHUHI KOJEKTOPH, BHU3HAYUTH
IHAMBIAYaIbHI OCOOMMBOCTI JIM(ATUYHOTO APEHAXY Ta MIABUILIUTH PaJAUKAIbHICTD
xipypridsoro BTpy4aHHsa. @DayopeciieHTHa JiMdorpadis 3 BUKOPHUCTAHHSIM
iHgomianiny 3eneHoro. Iupouianin 3enenuit  (Indocyanine Green, ICG) e
dayopeciieHTHUM  OapBHUKOM,  SIKMH  IIMPOKO  BUKOPUCTOBYETHCS  JUIS
1HTpaomnepaniiHoi Bizyanizaiii JiMpatuuHux cynuH. Ilicias BBeneHHs mpenapary y
MIJCAN30BUN IIap HABKOJO MYXJMHU BiH IIBHAKO TOIIUPIOETHCA JTIM(PaTHIHUMU
CyJIMHAMH Ta HAKOIMYYEThCS Y perioHapHux JiMpaTuynux By3nax. [1ix yac onepairii
3a JIONOMOT OO CIIeHialIbHUX 1HPPAUYESPBOHUX KaMep Xipypr MOXKe B pEKHUMI peaTbHOTO
yacy crioctepiratu (iyopecteHiiito JiMpaTuaHuX KoJaekTopis. Lle no3Bosse:

- 4ITKO Bi3yaii3yBaTu JIM(ATUUHI NUIAXU;

- i1eHTU(hIKYBaTH CTOPOKOBI JTiM(paTUUIHI BY3IIH;

- KOHTPOJIIOBATH TOBHOTY JIIM(OAUCEKIIII.

3acrocyBanus [CG-nHaBiramii 103BOJsi€  30UTBITUTH  KUIBKICTh  BHIAJICHUX
TiM(pAaTUYHUX BY3J11B T4 3HU3UTH PU3UK 3IUIIKOBUX METACTaATUYHUX BOTHUIII.

IlepeBaru Ta HEA0JIIKH D2-nimdanenekromii BU3HAYAIOTHCS
CHIBBIIHOIIEHHSAM ii OHKOJIOT1YHOi e(EeKTUBHOCTI Ta XIpypriuHux pusuki. [o
repeBar HaJICKUTh OLIBII TOYHE CTaJlIFOBAHHS 3aXBOPIOBAHHS 3aBISIKA BHUIAIICHHIO
OUTBIIOT KITBKOCTI JTIM(pATHUYHUX BY3JIB, 3HIKEHHS PHU3UKY JIOKOPETiOHAPHOTO
pPELUIUBY UUIAXOM eJIMIHAIi TOTEHIIMHO MEeTAacTaTUYHUX BY3JIIB, a TaKOX
MOKPAILIEHHS JJOBFOCTPOKOBOI BMIKMBAHOCTI y TAII€HTIB 13 METaCTaTUYHUM
YpaKEeHHSIM JIIM(aTHUIHUX BY3J1B, 30KkpeMa nipu N2-ctazii. BogHouac Bukonanus D2-
niMdaaeHeKToMIT OB’ s13aHe 3 IEBHUMU HEO0JIIKAMU, OCKUIBKU OTepallisi € TEXHIYHO
CKJIAQJHIIIOI, TOTpedye BUCOKOT KBamidikallii Xipypra, XapakTepu3yeThCsl OLIBIIO0
TPUBAIICTIO Ta 3HAYHIMIUM OOCATOM XIpYypriuHOi TpaBMH. Y MEIMYHHUX IEHTpax i3
HEJOCTaTHIM  JIOCBIJIOM MOJXJIMBE IMIJIBUIICHHS YacTOTH  IICISONEpaIliiHAX
yCKJIaJAHeHb 1 setanbHOocTl. Cepesl OCHOBHHMX YCKJIAJHEHb ONHMCAaHI MaHKpEaTH4HI
(icTysy, 10 BUHUKAIOTh YHACHIIOK TpaBMaTU3allll MiALLTYHKOBOT 3aJ103H, IHTpa- Ta
MicTsoTNepaliitHi KpoBoTedi, miaaiadgparMoBi abo BHYTpPINIHBOUEPEBHI alcliecH, a
TAaKOX 1MIEMIYHI YCKJIaJHEHHS, BKIIIOYAalOUd HEKPO3 ceje3iHKu. BoaHouac cydacHi
TOCIIKEHHST IEMOHCTPYIOTh, IO 30€PEeKCHHS CEJE3IHKH TMiJ Yac BHUKOHaHHS D2-
aiMpaaeHEeKTOMIT TO3BOJISIE 3HU3UTH YACTOTY IMICISIONEpPAIlifHUX YCKIAaIHEHb 0e3
HETaTUBHOTO BILTUBY Ha OHKOJIOT1YHI PE3yIbTaTH.

BucnoBku. JlimpaTtnyHa cuctemMa IITyHKAa € CKJIQJHOIO 0araTopiBHEBOIO
CTPYKTYpOIO, IO BKJIOYAE IHTpaMypalibHi Ta €KCTpaMypajibHi KOMIIOHEHTH, SKi
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GopMyIoTh posramy:keHy Mepexy TiM(ATHYHHX KOJEKTOpiB. Ii aHATOMi4HONO
OCOOJIMBICTIO € TICHUH 3B’SI30K 13 apTeplalibHOI CHUCTEMOIO, OCKUIbKM OUIBIIICTD
TiM(paTUYHUX CYJIUH TPOXOJIUTH Y3JIOBXK TiJIOK YepeBHOTro cToBOypa. lle Bu3Hauae
3aKOHOMIPHOCTI JIM(OTreHHOro MeTacTa3yBaHHsS paKy IUIyHKa Ta OOyMOBIIIOE
BaXIUBICTH JIETATHHOIO BUBYEHHS JTIM(ATHIHUX NUIAXIB y KIIHIYHIN TPaKTHIIL.

BaxuBoro XapakTepuCTUKOIO JTiM(AaTHYHOrO ApeHaXKy LUIyHKa € WOro 3Ha4yHa
aHaToMmiuHa BapiaOenbHICTh. BOHA MPOSBISETHCS Y BIIMIHHOCTSAX CYAMHHOI aHATOMII,
HanpsSMKax JIMQATHIHUX KOJIEKTOPIB, JOKaJi3aIlii JiMpaTHIHUX BY3TIB Ta (hopMyBaHHI
I0JaTKOBUX JiM(paTuuHux OaceiHiB. Taki IHAMBIyalbH1 Bapiallii MOXKYTh BIUIMBATU Ha
Xapakrep JIM(POreHHOT0 MeTacTa3yBaHHS Ta YCKJIAQJHIOBATH XipypriuyHe JiKyBaHHS,
MABUILYIOYH PU3UK HETTOBHOIO BUIAJICHHS METACTaTHUHO YPAXKEHUX BY3IIIB.

VY cywacHIi TracTpoOHKOXIpyprii ractpektomis 3 D2-mim¢paneHeKToMiero
BBAXKAETHCS CTAHJAPTOM JIIKYBaHHS JIOKAJIBHO MOMIMPEHOr0 paky nuryHka. Llei miaxina
nependayae CUCTEMAaTUYHE BUAAJICHHS NepiracTpaibHUX JiMGpaTHYHUX BY3JIB Ta
BY3JIIB y3JI0BK MAariCTpaJIbHUX apTepii, mo 3abe3nedye OLIbII TOYHE CTaAIFOBAHHS
3aXBOPIOBAHHS Ta 3MEHIIY€E PU3UK JIOKOPET1I0HAPHOTO PELIUIUBY.

Pazom 13 Tum D2-mimpaneHekToMiss € TEXHIYHO CKJIQJHOIO OMepali€lo,
BUKOHAHHS $KOi TOTpedye BHMCOKOI KBamidikaiii Xipypra Ta peTeabHOro
nepeaonepaniiHoro IUiaHyBaHHs. BUKOpUCTaHHS CydacHHX METOJIB Bizyami3aiii
TiM(paTUYHUX TUIAX1B, 30KpeMa (HIyopeciieHTHOT HaBIrallil 3 1HIOIIaHIHOM 3€JICHUM
J03BOJIIE  TIABUIIMTH  PAJUKaIbHICTh  Omepallii Ta ONTUMI3yBaTH  OOCAT
TiMGbOaNCEKITIT.
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KJIHIYHI TA TATOTEHETHYHI OCOBJMBOCTI ¥
JU®EPEHLIAJBHIN JIATHOCTHULI
XPOHIYHOI'O OBCTPYKTUBHOI'O 3AXBOPIOBAHHSI
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Hina MukoJaiBaa I'epacumuyk
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Kadenpa nponeneBTrky BHYTPIIIHBOI METUIIMHU,
MEJICECTPUHCTBA Ta O10€TUKU

Hleiinina lapuna MuxaistiBHa

3100yBay BUIIIOi OCBITH

IOcigpos Myxammanaii PamizoBua

3100yBay BUIIIOi OCBITH

II pakynprer MeguuHU

XapKiBChbKHI HAI[IOHAJIbHUN METUYHUN YHIBEPCUTET
M. XapkiB, YKpaiHa

Beryn. 3a pganumm BceecBiTHRO1 opranizaiii oxoponu 310poB’s (BOO3)
MONIMPEHICTh LIMX 3aXBOPIOBAHb 3POCTAE IIOPOKY, a IiIo0anbHE HABaHTAXCHHS Ha
CHUCTEMY OXOPOHHU 37I0POB’sI 3AIMIIAETHCS 3HAYHUM. He3Baxkarouu Ha pi3HI MEXaHI3MU
po3Butky, XO3JI 1 BA MaroTh noAiOH1 KIIIHIYHI IPOSBH, 30KpEMa Kallellb, 33 IMLIKY,
CBUCTSAYl XPWIH, MiJBUINECHY BTOMIIIOBAHICTh MpU (DI3UYHOMY HABAHTaKEHHI, IO
YCKJIQJHIOE CBOEYACHY Ta TOUHY JI1arHOCTUKY, OCOOJIMBO Ha PaHHIX CTaJlIIX XBOPOOH.
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[Tomunku y naudepeHmiaabHid AIATHOCTUIII  MOXYTh  TPHU3BOIAUTH 10
NpU3HaYeHHs Hee(eKTUBHOI a0o HEBIANOBIAHOI Tepamii, 30UIbIIEHHS YacTOTH
3aroCTPEHb 1 MOTIPIIEHHS MPOTHO3Y HJis maimieHTiB. [{e 0cobmmBO akTyanbHO IS
XBOpUX 13 moeaHaHuMH o3HakamMu actMu Ta XO3JI, Bimomumu sk actma-XO3JI-
NEePEeXPECHUN CHHAPOM, Y SIKUX CIIOCTEPITatOThCS O3HAKH 000X MATOJIOTIH OJHOYACHO:
eMI30/IMYHI HaMaJW 3aJMINK{A, XPOHIYHUN Kalleab 13 BUILICHHSIM MOKPOTHHHS,
Bapia0OesibHa OpoHXlajdbHa OOCTPYKIlIS Ta 4acTi 3arocTpeHHsi Ha (oHi 1HGeKIiH
MUXATBHUX IUTIXIB.

VYV Takux BUNAAKax HEBIPHE KIIHIYHE PO3MEKYBAaHHS 3aXBOPIOBAHb MOXKE
IPU3BECTH 10 HEAJEKBATHOTO MPU3HAYCHHS OPOHXOIITHKIB, KOPTUKOCTEPOiNiB abo
KOMO1HAIIHHOT Teparii, 110 3HaYHO BIUIMBAE HA KOHTPOJIb CUMIITOMIB Ta SKICTh KUTT.

AKTyaJbHicTb. XpOHIYHE OOCTPYKTHBHE 3axBoproBaHHA Jierenb (XO3JI) Ta
OponxianbHa actMa (BA) 3anMIIalOThCS OJHUMU 3 TMPOBIIHUX MPUYMH XPOHIYHOL
3aXBOPIOBAHOCT1 y CBITI Ta 3HAYHO MIJBUIIYIOTh PU3UK 1HBATIAU3AIIT ¥ MepeIdacHoi
cMepTHOCTI [1]. CXOXKICTh KIIIHIYHUX MPOSBIB IIUX 3aXBOPIOBAHb YaCTO YCKIIATHIOE 1X
nudepeHIiiny A1arHoCTHKY, OCOOJIMBO Ha PaHHIX eTarax, 1110 MOXKe MPU3BOIUTH JI0
MPU3HAYEHHS HEaJIeKBATHOI Teparii Ta HeIOCTaTHLOTO KOHTpoJto cumnToMmiB [2]. Ile
0COOJIMBO aKTyaJbHO y MAIIEHTIB 13 TSHKKMMU 200 3MilaHuMu GopMaMu XBOpoO, e
MOEAHAHHS 03HAK 000X MaTOJOTIN YCKIIaJHIOE€ BUOIp TepareBTUYHOI cTparterii [2,5].

Meta po6oTu. BuBueHHs BIIMIHHOCTEH y TaTOTeHe31 1 KIIHIYHUX MPOSBaX IUX
XBOp0O, a TaKOX BU3HAYEHHS HAAIMHUX KpUTEpIiB AUQeEpeHIiabHOI J1arHOCTUKH,
HEOOXiHEe AJisd ONTUMI3alii JIKyBaHHS, 3al00IraHHsS YacTUM 3aroCTpEeHHSIM Ta
MPOTPECYBAHHIO XPOHIYHUX 3MIH Yy JICTCHSX, [0 JO3BOJISE MIABUITUTH €(PEKTUBHICTh
Teparlii Ta MOJIMIIUTH SIKICTh )KUTTS Malll€EHTIB.

JlocaimxeHHs CIIPSIMOBaHE Ha BHUBYCHHS KJI1HIKO-IIATON€HETUYHUX
ocobmuBocteir BA 1 XO3JI ns BUAUIEHHS OCHOBHUX KpUTEpIiB iX nudepeHiiiHoi
IarHOCTHKHM.

Marepianu Ta MeToaH. Y poOOOTI BUKOPHUCTAHO JIaHI Cy4YaCHUX KITHIYHUX
JNOCIIKEHb Ta HAyKOBUX  MyOJikaiii, MNpeAcTaBI€HUX Yy  MDKHAPOJHUX
HaykomeTpuuHux 60azax PubMed, Scopus ta Google Scholar, npucBsiueHnX BUBUEHHIO
BA TA XO3JI[1,2,5].

[IpoBeneHo aHami3 pe3yNbTATIB MOCHIHKEHb OO0 €MiIeMIONOorii, TaToreHesy,
KJIIHIYHUX TIPOSIBIB Ta KPUTEPIiB AUPEPEHITIIMHOT JIarHOCTUKH 1IUX 3aXBOPIOBaHb [4].
O1iHIOBaTUCH OCOOIMBOCTI KITHIYHOT KAPTHHU, TTOKa3HUKHU CHIPOMETPIi, 000POTHICTD
OpOHXO000CTPYKIIli, XapaKTep 3amajabHOI BIANMOBIAI Ta €(EKTUBHICTh OCHOBHHUX
niaxoaiB 10 gapmakoreparii [1,2].

OcHoBHa yacTuHA. BA 3a3Bu4aii acoIif0€ThCs 3 ATOMIYHUMU 3aXBOPIOBAHHIMU,
TaKUMU SK aJepriyHUN PUHIT, ajJepriYHUN KOH IOHKTUBIT ab0 aTOMIYHUN JepMaTUT
[3]. Kpim TOrO, BOHa 4acTO 3yCTpIYa€ThCs y MAII€HTIB 13 CIMEHHOIO CXUIIBHICTIO /10
aJIeprii, M0 MIATBEP/KYEThCS HASBHICTIO MOAIOHUX CTaHIB y OaThKiB ab0 OpartiB i
cecrep. HasBHicTh Takux (akTOpiB CBIIYUTH MPO TE€HETUYHY Ta IMYHOJOTIYHY
CXHWJIBHICTh 70O PO3BHUTKY €03WHO(UIHLHOTO 3amalieHHs, XapaKTepHOTO JUIsl acTMHU.
['eHeTHYHI JOCHIPKEHHS TOKa3ylTh, IO BapiaHTH TEHIB, BIAMOBIAAIBHUX 3a
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perymsmito Th2-niMponuuTiB Ta MpoAyKIIi0 IMyHOrNI00yiHy E, migBUITYIOTh pU3HK
PO3BUTKY aTOMIYHOT aCTMHU Y JITeH 13 OOTSHKEHUM CIMEMHUM aHaMHE30M.

Jle6roT acTMu 3a3BUYAN BIOYBAETHCS Y AUTSUOMY abO0 MiTITKOBOMY BiIll, X04a
HE BUKJIIOUYEHI BUMAJKHU Mi3HBOI JEOI0THOT ACTMH Y I0POCIIUX, KA MOKE PO3BUBATUCS
HaBiTh y 30-40 pokiB [2]. Panni ¢opmMu actmMu 3a3BUYAil MPOSBISIOTHCA
KOPOTKOYACHUMHM €Mi30/[aMU KaIllUTI0 Ta HIYHUMHU HalaJaMH 3aJuIIKA. Y JOPOCIUX
NALIEHTIB, Y SKUX 3aXBOPIOBaHHS PO3M0YAIOCs MI3HILIE, CUMITOMU MOXYTh OyTH
OUIBII CTIMKUMHU Ta HE 3aBXK/IU OB’ SI3aHUMH 3 aJepriyHuMu peakiismu [2,3]. Yacto y
TaKMX BHUIIQJKAaX CIIOCTEPITa€ThCs XPOHIYHE 3alaJICHHS IUXAIbHUX MUISAXIB 13
MiBUIICHUM BMICTOM HEUTPOQITIB.

CumnToMu acTMU 3a3BUYail 3 SBIAIOTHCS €MI30JJUYHO 1 BKJIIOYAIOTH PANTOBI
Halaay 3aulIKd, CBUCTAYl XpUMK a00 Kaimieidb. BOHM MOXYTh TPOBOKYBATHUCS
(b13MYHUM HaBaHTAXKEHHSIM, KOHTAKTOM 13 aJiepreHaMu, pecripaTOpHUMHU 1HPEKIISIMH,
a 1HOJII HaBITh XOJIOJAHHMM IOBITpAM abo0 pi3kuMHU 3amnaxamu [3]. XapaKTepHOIO
OCOOJIMBICTIO aCTMHU € 3MIHHICTh IPOSBIB: MK HaIlaJaMH IaIliEHT MOXKE B1IUyBaTH
cebe MpaKTUYHO 3/I0POBUM, TO/JI1 SIK CAMIITOMH Hal4acTillIe 3arOCTPIOIOTHCA BHOY1 200
BpaHIIl.

Hamnpuknan, y aiteit 13 ceHcuOLII3aI€0 10 MUKy amOpo3ii abo JTOMaIHbOro
Uy CUMITOMH MOXYTh MPOSIBISTHCS JIMIIE Y BIANOBIAHI C€30HM ab0 micis
KOHTAKTIB 3 aJIEpreHoM, IO J103BOJIsiE€ AU(GEPEHITIIOBATH CE30HHY aTOIIYHY acTMY BiJ
MOCTIHHOTO XpOHquoro kauuio [3]. Y gopociaux Mmaii€eHTiB, K1 MOCTIAHO
KOHTaKTYIOTh 13 MMJIOM, TUMOM a00 IHIUMH TOAPA3SHUKAMH, 9aCTO CIIOCTEPITaeThCs
IpPOTrpeCyBaHHsI CHUMIOTOMIB 13 HApPOCTaHHSIM 4YacTOTH HAMaJiB, MI0 MOXKeE
yckianHoBat audepeniiitny giarHoctuky 3 XO3JI [2]. [lpu mpomy A01aTKOBI
dakTopH, Taki K MACMBHE YW aKTHBHE KypiHHS, MTPO]ECiiiHl MIKIUTMBOCTI, a TAKOX
HAsBHICTh CYMYTHIX 1H(EKI1H, 3HaYHO BIUIMBAIOTh HA KIIHIYHY KapTHUHY Ta BUOIp
TeparneBTUYHOI TakTUkKH [ 1,4].

ITepebir acTMu y pi3HUX TAIIEHTIB MOXE CYTTE€BO BIAPI3HATHCA. Y IEIKUX
XBOpHUX 3aUIIKa Maiike HE TypOye, a TOJIOBHUM CHMIITOMOM 3QJIMINAETHCS CYXUH,
HAJICAJHUI Kalllelb, [0 3arOCTPIOETHCS BHOY1 a00 MPU PI3KUX 3MiHAX TEMIIEpaTypH
noBITPS. |HTEHCHMBHICTh LBOIO KAlUTKO YacTO BiOOpa)kae aKTHUBHICTh 3alajibHOTO
MPOIECY Y AMXAIBHUX NUIAXaX. IHII MmarieHTH MoMIYaroTh CUMIITOMH JIMIIE ITi/T Yac
G13UYHOT aKTUBHOCTI: 3aJIMIIKA 1 CBUCTSY1 XPUITH 3’ SIBJISIOTHCS 1] YaC HaBaHTaKCHHS
Ta IBUJIKO 3HUKAIOTh Yy CIOKOI, IO CBIAYATH TIPO BHCOKY OpOHXIaTbHY
rineppeakTuBHICTG [2,3].

XO3JI 31e0UIbIOr0 BHHHMKA€E BHACHIJIOK TPUBAJIOTO BIUIMBY LIKIJJITUBUX
dakTopiB, TakMX SK KypiHHS, MHI, XIMi4HI pedoBuHH Ta auMm [1,5]. Cummromu
3a3BUYal MPOSABIAIOTHCS Micis 40 poKiB 1 MOCTYNOBO HAPOCTAIOTh: CIIEPILY BUHUKAE
3aUIIKa, TOTIM XPOHIYHUU Kallenb, SKU oOMexye ¢Gi3uuHy aKTUBHICTH [5].
3arocTpeHHsl CTaHy MOXYTh TPAIUIATHCS IIiJI 4Yac pecripaTopHux iHdekIiin ado
KOHTAKTy 3 MOAPa3HUKAMHU.

VY monedt, siki 6arato poKiB MpaIfoBajd B YMOBaxX IMIJBUIIEHOTO MUJIOBOTO
HABAHTAXKEHHS a00 MOCTIMHOIO KOHTAKTy 3 BUXJOMHUMH razamu, XO3JI 3a3Buyaii
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MPOSIBISIETHCS.  XPOHIYHUMHU CHMIITOMaMH Ta OOMEXEHHSIM MOBITPSHOTO IOTOKY,
HaBITh SIKIIO FOCTPI aJePrivHl peakili He BUHUKaOTh [1,5]. Y Takux BUMaaKax 4yacTo
JI0JTAl0ThCST ceprieBl a00 MeTaboiuHI MpobieMu, 0 3HAYHO YCKIAAHIOE KIIHIYHY
KapTHHY 1 moTpelye OUIbIIT KOMIUIEKCHOTO MiAX0y J0 Teparii [5].

[TaTtorenernuno BA 1 XO3JI po3pi3HsIOTHCS 3a TUIIOM 3ananbHoi peakii [2]. [Ipu
OpoHXiaJbHIN acTMi TepeBaXkae €o3MHO(UIbHE 3amalieHHs, omnocepenkoBane Th2-
mimpouuramMmu  Ta  iMyHoruoOyimiHom  E.  lle  cnpuuuHse — OpoHXialbHY
rineppeakTUBHICTh, PEMOJICTIOBAHHS OPOHXIB, BKJIIOYAIOYH TINEpTPOdit0 TIAAKUX
M’s31B Ta TiABHINEHE BUpoOJeHHsS cau3y. Came 11l MOpoLECH BHU3HAYAIOTh
MAapOKCU3MAIBHUIA XapaKTep 3aIuIIKhH Ta BHUCOKY ©€(EKTHUBHICTh IHTAISIIIHHUX
TTFOKOKOPTUKOCTEPOIAIB Y KOHTPOJII CUMIITOMIB.

Jlnst mpukiany, y HAUle€HTIB 13 MIJBHILIEHUM PIBHEM €03WHO(LIIB Yy KpOBI Ta
¢bpakuii  exkcygaty B MOKpoTuHHI  (>3-5%)  Tepamis  IHrajsiiHUMU
[IIIOKOKOPTUKOCTEPOiJaMd  MOX€E 3HM3UTH 4YacToTy Hamafaie Ha 50-70%, mo
JEMOHCTPY€E TPSMHUMA TATOTCHETHYHUHN 3B 30K MK €O03MHO(DUIPHUM 3amajieHHsSIM 1
KJIIHIYHOIO CHMIITOMATHKOIO [2,3].

[Tpu XO3JI xapakrepHe HeUTpodiIbHE 3amaieHHs, aKTUBOBaHE Makpodaramu Ta
[IUTOTOKCUYHUMH MEA1aTOpaMu, 10 MPU3BOJUTD JI0 YIIKOJDKEHHS IPpIOHNX OPOHXIB 1
MapeHXIMHU JIET€Hb, PO3BUTKY eMbi3eMu Ta Pidpo3Hux 3miH [1,5]. Lle 3ananenHs MeHI
YyTIUBE JI0 KOPTUKOCTEPOIAiB, IO MOsCHIOE oOMmexeHy edektuBHICTh ITKC y
kinacuuHomy XO3JL.

Hampuknan, y mamieHTiB i3 Tsoxkoro ¢popmoro XO3J1, Akl TpuBanuii 4ac Kypuiu,
MOCTYTIOBO 3HUXKYEThCS 00’€M (OPCOBAHOTO BUAMXY 3a MEPIIy CEKYHIYy, HAaBITh IIPH
TPUBAJIOMY 3aCTOCYBaHH1 IHTAISIIAHUX cTepOiniB. Ji1 KOHTPOIO CHMITOMIB y TAKHX
BUIIaJIKaX YacTO BUKOPHUCTOBYIOTh OpPOHXOJITUKMA TPUBANOI Mii Ta KOMOIHOBaHY
Tepanilo.

Kniniyai nmposiBu 1IMX 3aXBOPIOBAaHb ICTOTHO BiApi3HSAIOTHCA. [Ipu OGponxianbHii
acTM1 CUMITOMHM 3a3BUYal MapoOKCU3MaNbHI, YaCTiIlle BAHUKAIOTh BHOY1 200 BpaHIll Ta
MarTh 3MIHHHM XapakTep [2].

Hanpuknan, mamieHT Moke ULUIMA JeHb IoYyBaTHcS J00pe, a BHOWYI
npoOymKkyBatucs yepe3 cBuctaue auxanud. [Tpu XO3JI 3agunika nocriitHa, MOBUIBHO
MPOTPECYE 1 HA MOYATKY 3’ SIBISIETHCS JUIIE M7 4ac (Pi3MYHOTO HABAHTAXKEHHS, a y
TSDKKHUX BHUITQJIKaXx OOMEXye HaBiTh moOyToB1 akTuBHOCTI. Kamens mpu actmi
3nebinbimoro cyxui, Toai sk npu XO3JI, oco6imBO mpu XpoHIYHOMY OpOHXITi, BiH
CYHPOBOJIKYETHCS BHIAUICHHSM CIU3UCTO-THIMHOTO MOKPOTHHHS, IO BijgoOpaxae
XPOHIYHUH 3aMajibHUM MPOLIEC Ta MOIIKOIKEHHS OpOHX1aJbHOI clin30Boi [ 1,5].

CripomeTpis € BaXIMBUM MeToIoM audepenitiitnoi niarnoctuku [1]. dms XO3JI
XapaKTepHe CTiKe OOMEKEHHS TMOBITPSIHOIO MOTOKY, SIKE€ MPOSBISETHCA 00’ €M
¢dbopcoBaHOr0 BUANXY 3a MEPIITy CEKYHIy/PpopcoBaHa KUTTE€BA €MHICTh Jerenb <0,70
MICTIs 1HTaMAIIl OPOHXOJITHKA, 110 CBITYUTH IIPO HE3BOPOTHY 200 YaCTKOBO 0OOPOTHY
o0CTpyKLit0. Y OpOHXIaJIBHOI aCTMHU CIIOCTEPIraeThCs 3MiHHA OPOHXO0OOCTPYKIIA 3
BHUCOKOI0 000poTHICTIO [2]: 30ubmeHHs ODB: >12% 1 >200 mu1 micis 3acToCcyBaHHS
OpOHXOJTITHKA.
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Hamnpuknan, y nopocnoro namienra 3 BA O®B: moxe 3poctatu 3 65% 10 82%
BiJl MPOTHO30BAHOTO 3HAYEHHS TICIs BBEICHHS CalbOyTaMoly, IIO JO3BOJISE
OJIHO3HAYHO Biapi3HuTU actMy Big XO3JL.

TepaneBTuyHa BIAMOBIAb TAaKOX € BAXKIMBUM J1aTHOCTUYHUM KPUTEPIEM.
[TamienT 3  OpOHXIaJNbHOIO acTMOIO J00pe pearyioTh Ha  IHTaJSIiiHI
TIIFOKOKOPTUKOCTEPOi U [2], sIKI 3MEHIIYIOTh €03UHO(MIIFHE 3alajieHHS Ta 4acTOTy
HarmaaiB. Y XO3JI ocHOBOIO JIIKYBaHHSI € OpOHXOJITUKU TpuBayioi aii [1], Taki sk
cainpMeTepon abo popmoTepoir, Toi sk II'KC nqomaroTbes aulie npu HasBHOCTI YaCTHUX
3arocTpeHb a00 €03UHOPIITLHOTO MPOPLITIO.

Hampuknan, mnamieatn 3 XO3JI Tta eosuHodimpHOIO (opmoro  (>300
€03UHO(UTIB/MKI) MOXYTh OTpuMyBaTu KoMmOiHoBaHy Tepamnito II'KC + LABA
(moBroTpuBasio nit0ui P2-aroHicTu (OeTa-2-aroHiCTH TPUBAIOL Mil)) JJIsl 3HUIKECHHS
Y4aCTOTH 3aTOCTPEHb.

BucHoBok. JludepeHiiiiiHa 1iarHOCTUKa OpOHXIAIbHOI aCTMU Ta XPOHIYHOTO
OOCTPYKTHUBHOT'O 3aXBOPIOBaHHS JIET€Hb IPYHTYETHCS HA KOMIUIEKCHOMY aHami3i
JaHUX aHaMHe3y, BKIIOYAalOYd BIK AeOI0TYy XBOpOOHW, HAsSBHICTH CIMEMHOTO Ta
0COOMCTOrO  ajeprojoriyHOro  aHaMmHe3dy, (aKkTopiB  pHU3UKY, Takux SK
TIOTIOHOMATIHHS, MpodeciiiHi YM eKOJIOT1YH1 IIKIJJIMBI BIUIMBH, a TaKOXX Ha OIIIHI
KJIIHIYHUX MPOSIBIB — XapaKTepy Kallllio, 33JIMIIKHA, TapOKCU3MaJIbHOCTI CUMIITOMIB
Ta ix no0oBux KojuBaHb. CyTTe€BHHM BIUIMB Mae (DYHKIIOHAJIBHI JOCIIKCHHS
JTUXadbHOI CHUCTEMHM, IIepII 3a BCE CHIPOMETPisi 3 TECTOM Ha OOOPOTHICTH
OpOHX0O0OCTPYKIIii, 10 AO3BOJSE BUAUIUTHA 3MIHHY OOCTPYKIIIIO MIPH acTMIi Ta CTilKe
0OMe>KeHHS MOBITPsiHOTrO MOTOKY mpu XO3JL.

JUnst manieHTiB 13 OpOHXIANBHOKO acTMOK 0a30BUM METOJIOM JIIKYBAHHS €
IHTQJIAIIIHI TITIOKOKOPTUKOCTEPOiid, a OPOHXOJITUKM KOPOTKOi JIii 3aCTOCOBYIOTH
MpU HamaaonoAi0Hux cumnrTomax. ¥ marieHTiB 13 XO3JI oCcHOBHUI aKIIEeHT pOOUThCS
Ha OpPOHXOJIITUKAX TPUBAJIOT [Tii, a IHTAJSIIAHI CTEPOIN JOAI0Th JIUIIE 32 HASBHOCTI
YacTUX 3arocTpeHb ab0 €03MHO(IILHOTO 3anajJeHHs.

PosmexyBanns actmu 1 XO3JI no3Bosisie He nuie €()eKTUBHO KOHTPOJIFOBATH
CUMIITOMH 1 3HM)KYBAaTH YacTOTY 3arOCTPEHb, a W YIMOBUIBHIOBATA PEMOJICITIOBAHHS
OponxiB Ta ¢opmyBaHHS (IOPOTUYHUX 3MIH Yy JIEreHsX, 30epiraouu (QyHKIIO
JIUXaIbHOI CHUCTeMH Ha TPUBAIHMK Tepio. BpaxyBaHHS KIIIHIKO-TATOT€HETHYHHUX 1
(GyHKIIOHATBEHUX OCOOJIMBOCTEH KOXKHOTO BUITQJIKY J1O0MIOMAara€ BCTAHOBUTH TOYHHA
AiarHo3, oOpaTH 1HAUBIAyalbHY TEpaneBTUYHY CTpATerii0 Ta  MiJBUIIUTU
e(heKTUBHICTh JIKYBaHHS, M0 OE3MOCEPEIHbO MOKpAIIYE SIKICTh KHUTTS Ta MPOTHO3
MALI€HTIB 13 XpPOHIYHUMHU OOCTPYKTUBHUMU 3aXBOPIOBAHHSIMU JIETEHb.
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3100yBayka BUIIOT OCBITH

Kadenpa onkomorii

XapKiBChbKHI HAI[IOHAJIbHUIM METUYHUHN YHIBEPCUTET, Y KpaiHa

AKTyasabHicTh. PanukanbHi onepaTUBHI BTPYYaHHS MpPH MyXJHMHAX JIETEHb 1
CEpE/IOCTIHHA 3aJMIIAIOTECA OCHOBHUMHM METOJIaMU JIIKYBaHHA MAlI€HTIB 13
3NMOSIKICHUMU  HOBOyTBOpeHHsiMU [1,6]. Tpamumiiino wmaiixke KoXHaA —oreparis
CYIIPOBOJI)KYETHCSI BCTAHOBJICHHSM TOPAKAIBHUX IPEHAXKIB, 337151 €BaKyallii OBITps
Ta PIAMHU 3 TUIeBpajdbHOI mopokHuHH [2,3]. OmHak TpuBayie iX BUKOPUCTAHHS
MOTEHLIMHO TPU3BOJIUTH 10 NpHEAHAHHSA OakTepiaabHOi 1HGEKINi, YCKIaJHEHHS
IPOLECY y BUIJISII EMITIEMHU TIJIEBPHU Ta 1HIINX, 3 BIATOBITHUM IMOAOBKEHHSIM TEPMiHY
nmikyBanHg [5,9]. Hapasi, akTWBHO OOTOBOPIOIOTHCS JOLUIBHICTE PYTHHOTO 1
MPOJIOHTOBAHOI'O JIPEHYBaHHS, OCOOJMBO 3 ypaxyBaHHSIM NpuHUMMIB fast-track

xipyprii [10].
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Meta aociaigxeHHsi. AHam3 Cy4acHUX JOCHIIPKEHb aOW OIIHUTH KIIHIYHO
JOIUIBHICTh 3aCTOCYBAaHHS TOPAKAIbHUX JIPCHAXKIB ITICIS ONEpaIlii, BH3HAYUTH
ONTUMAaNIbHI KpUTEpii X BCTAHOBJIEHHS 1 BUJAJICHHS, BU3HAYUTU 3B’SI30K MIK
TPUBATICTIO JPEHYBAaHHA 1 BUHUKHEHHSM MICJISONEpalIiHUX  YCKIAIHEHb
(mpuemnanHs 6akTepianbHOI iHeKT) [4,5].

Marepianu Ta MeToau. Buxkopucranu KiIiHIYHI JaH1 TAIIEHTIB, K1 IepeOyBau
Ha CTalllOHAPHOMY JIIKYBaHHI MICJIsl BTpY4YaHb Ha TPYJHINA KIITLI 13 BCTAHOBJIEHHAM
IJIEBPAIBHOTO IpeHaxy Ha 6a31 O0nacHO1 KIIiHIYHOT JiKapHi M. XapkoBa. Bxirouaroun
icTopii XBOpOOM, MPOTOKOJW TMPOBEACHHUX OIlepalliii, JUCTH CIOCTEPEKEHHS,
pe3yIbTaTH TJA0OPAaTOPHUX Ta IHCTPYMEHTATBHUX 00cTex)eHb. OIIHIOBAINA TOKA3HUKU
3araJiIbHOTO aHaII3y KpoBi (JIeHKoLKTO3), piBeHb C-peakTUBHOTO O1JIKa, TEeMIIepaTypHa
peakilis, pe3yyibTaTu 0aKTepioJOTTYHOTO JOCIIIKEHHS IIEBPAJIbHOTO €KCYIaTy, JaH1
pentrerorpadii opraniB rpyaHoi kmiTku Ta KT 1010 noBHOTH eKcnaHcli JiereHi Ta
HAsBHOCTI MHEBMOTOpakcy [2,3]. 3 MHpoOBENEHMM aHaNI30M CY4YacHUX HAayKOBHX
myOJTiKaIiii 3 TUTaHb TAKTUKH TUICBPAJILHOTO JAPEHYBAHHS JJIsl TIOPIBHSIHHS BIACHUX
pe3yJIbTaTiB 13 JaHUMHU MIKHAPOIHUX Jdociikens [1,10].

Pe3yabTatu pociaigkeHHs. AHani3 KIIHIYHAX JaHUX CYYaCHHUX JOCIIIKCHb
CBITYUTh, NIO TaKTHKa JPEHYBAaHHS Ma€ BEJIMKWW BIUIMB Ha Mepedir pPaHHBOTO
nicisonepariitHoro nepioay [4].

VY xomi gocnijpkeHHS OyJ0 BCTAaHOBIIEHO, IO CTAHAAPTHE KOPOTKOTpHUBAJE
npenyBaHHs (10 3—5 1110) 3abe3mneuye e(heKTUBHY €BaKyallito MOBITPsI 1 IVIEBPATILHOTO
eKCylaTy Ta CIpus€ TOBHIM eKCMaHCIi JIeTeHi, 3HWKYIOUYH PHUBUK PO3BHUTKY
nmHeBMOTOpakcy [3,4]. ¥V OUIBIIOCTI MAIlI€EHTIB B SKUX BUKOPHCTOBYBAJIWCH JaHa
TaKTHMKa HE€ BIJI3HAYaJOCs NOTpeOM Yy MOBTOPHOMY BTpY4YaHHI, a JabopaTopHl
MMOKA3HUKH 3aajieHHs 3aJIMIIATUCS B MEKaX JIOMYCTUMUX Micasonepaliiaux 3MiH [9].

Pazom 13 TuM mnposoHroBaHe mnepeOyBaHHs JApeHaxy (Outbmie S5 110)
CYMPOBOKYBAJIOCh MIABUIIICHHSM YacTOTH 1HPEKIIMHNX YCKIagHeHb [5,9]. YV miid
IPYyIIi MaIieHTH YacTie Mau cyodiOpuabHy TeMIlepaTypy Tija, MiABUIICHHS PIBHS
C-peakTuBHOro O1JIKa, JEUKOIMTO3 Ta MO3UTHUBHI OAKTEPIOJNOT1UHI MOCIBU €KCYIaTy
[5]. YV mnooaumHOKMX BHUMNAAKax pO3BHBAIAcs €MIlieMa IUIEBpU, SKa BHUMarasia
JI0OAATKOBOTO IpeHYyBaHHs a0o0 caHartii [3].

Otpumani pe3yibTaTH 30IraloTbCs 3 MDKHAPOJAHUMH JOCHIIKECHHSMU Ta
MIATBEPAKYIOTh, 110 PAaHHE BUJAJICHHS JIPEHAXKIB 32 YMOBH BiJICYTHOCTI aKTHBHOTO
MOBITPSHOTO BHUTOKY Ta 3HAYHOTO EKCYJAaTy HE MIABUIIYIOTh PU3UKY CEPHO3HUX
YCKIIQHEHb Ta CKOPOYY€ TPUBAIICTh TOCHITANi3aIli Ta 1HTEHCHUBHICTH OOJIHOBOTO
cunapomMy [10]. 3okpema, npu BUKOPUCTAHHI MajloiHBa3UBHUX MeToauK (VATS) €
MO>KJIMBICTh BUJAJICHHS IPEHAXKY B IEPIIy—APYyTY 00y 0€3 MOBTOPHOI TocIiTaizamii
BHACJII0K yCcKaaaHeHsb [10].

Oxpemy Tpeba po3rISIHYTH crieln]iKy JpeHyBaHHS, OCKUTBKH BOHO TaKOX Mae
BEJIMKUH BIUIUB HAa TOCHITAIbHUM PEKUM XBOPOTO. BUKOpHCTAaHHS aKTUBHOI acriparrii
Ja0 pe3yibTaT MIBUAKOI JIIKBIIALII 3aJIMIIKOBOrO MOBITPS Ta 3MEHIIEHHS 00’ €My
IJIEBPAJIBHOTO BUIIOTY, 110 MO3WTHUBHO BIUIMHYJIO Ha TPUBAIICTh peabuIITaIiitHOro
npotiecy [2]. [IpoTe HaaTO TpUBaja acmipailisi 3a HasIBHOCTI MOIIKOIXKEHOT JIETEHEBOT
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TKaHMHU MOIJIa MIATPUMYBATH MOBITPSHUNA BUTIK, OJIOBKYIOUN CTPOKH JAPEHYBaHHS
[4]. Lle Hecno HeraTuBHUM €(eKT OCKUIBKH, TPUBAJIUHN MOBITPSIHUI BUTIK € KIIOYOBUM
(bakTopoM pU3HKYy OaKTepiaIbHOI KOHTaMIHAIII] TUIEBPATIbHOT TOPOKHUHM [5].

3arajioM, HasBHICTb JPEHAXHOI TPYOKHM Yy TIO€AHAHHI 3 TOPYLICHHSIM
CTEpUJILHOCTI TUIEBPANIBHOIO CEPEJOBHINA CTBOPIOE MIATPYHTA  JAJs KOJIOHI3aIlii
MikpoopraHizmiB [3,5]. YacTora 1H(EKIIMHUX YCKIAIHEHb 3pOCTA€ IMPOIMOPIIIHHO
TPUBAJIOCT1 CTOSIHHS APEHAXKY, 1110 MATBEPAXKYE JOLUIBHICTh MIHIMI3aL1i CTPOKIB HOr0
BUKOpUCTaHHA [9].

BucHoBOK. TakuM 4MHOM, TaKTHUKA JPEHYBAHHS IUJIEBPAJIBHOI IIOPOKHUHUA Mae
3HaYHUI BIUIMB Ha mepedir paHHbOro Micisonepaliitnoro nepiony [4]. Crannapthe
KOPOTKOTpUBaJIE JIpeHYBaHHs 3a0e3neuye e(QeKTUBHY €BaKyallilo IIOBITpsS Ta
MJIEBPAIBHOTO €KCYAaTy, CIpHUs€E MOBHIM €KCHaHCll JEereHl He MiJIBUILYIOYU PUBHKY
CEepHO3HUX YCKIIAJHEHb Ta 3MEHIIYIOUM TPUBAIICTh rOCHITaNI3allli Ta IHTEHCUBHICTh
6onboBoro cunapomy [3,10]. IlpomoHroBaHe ApeHYBaHHS AaCOLIIOETHCS 3
MIJIBUIIICHHSAM YacTOTH IH(EKMIHHUX ycKiIaaHeHb [5,9]. OnrTumizallis TPUBaJIOCTI
JAPEHYBaHHS Ta KOHTPOJb CTEPHJIBHOCTI IIEBPAJIBHOTO CEPEIOBUILA € KIIOYOBHUMHU
(dakTopaMu ISl 3MEHIICHHS YCKIIaIHEHb, MPUCKOPEHHS pealdimiTalii MmamieHTiB Ta
MIIBUINCHHS €(QEKTUBHOCTI TOCHITAILHOTO MEHEKMEHTY ITC/IsI TOpaKaIbHUX
oneparrii [1,6].

Cnucoxk BUKOPUCTAHUX JIKepeJT
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MNOPYILIEHHS Y ITUAHOMY BLJIALII XPEBTA CEPEJ
CTYAEHTIB B YMOBAX JJUCTAHIOINHOI'O
HABYAHHA

Becnin Bosogumup BikTopoBu4

K.M€JI.HayK, JOLICHT

daneeB Ouer I'ennaginoBnu

K.M€JI.HayK, JOLICHT

Kadenpa ekcTpeHoi Ta HEBIIKIIAIHOI MEIMYHOI JJOIIOMOTH, OPTOIICIIi,
TpaBMATOJIOT1T Ta IPOTE3yBaHHS

Xaycroa Maprapura MakcumMiBHA

3100yBavKa BUIIOI OCBITH 5 KypCy

Sposa Anacracis Enyapaisna

3100yBayvKa BUIIO1 OCBITH 5 KypCy

XapKiBChbKUI HAI[lIOHAIbBHUM METUYHUIN YHIBEPCUTET, Y KpaiHa

AKTYaJIbHICTh.

B enoxy nimxuTamizanii Ta MOMIMPEHHS IUCTAHLIMHOrO (QopMaTy HaBYaHHS
3HAYHO 30UIBIIMBCS Yac, SKUM CTYyACHTH MPOBOIATh y CHASUYOMY BHUMYIIEHOMY
MOJIOKEHHI 3a KOMIT'IOTepaMHd Ta MOOUIBHMUMH MNpUCTposiMU. TpuBane craTHdHe
HABAHTAXKCHHS, HEJIOCTATHIN PiBeHb (PI3UYHOT AKTUBHOCTI MOKYTh CIIPHUSITH PO3BUTKY
MOPYIICHHS IMOCTaBU Ta (PYHKITIOHATIBHUX MMOPYIIEHB 3 00KY IIMIHHOTO BIAALTY XpeOTa,
0 TPOSBISIOTHCS OONEeM y Iui, M’SI30BUM HANpy>KCHHSM, TOJOBHHM Oo0jeM Ta
oOMexxeHHsaM pyxyiuBocTi.[1,2,3] OkpiM IbOTO ICHYE 3B'SI30K MIDK MOPYIICHHSM
reMOJIMHAMIKA Yy BepTeOpaibHO-0A3UIIApHIA CHUCTEMI Ta MaTO0IOMEXaHIYHUMU
3MIHAMU OMOPHO-PYXOBOTO arapaTy y Malli€eHTIB MOJIOJIOTO BIKY, IO MPU3BOAUTH JI0
MOpyIIEHbh MO3KOBOI'O KpPOBOOOIry Ta MOJANbIIMX YyCKIaAHeHb.[4] JlocmimkeHHs
MOIIMPEHOCT] TaKUX CHUMIITOMIB CEpeJ CTYNIEHTIB € HEOOXiIHUM MJisi BHU3HAUCHHS
(bakTopiB pU3UKY Ta PO3POOKH MPOPUIAKTUIHUX 3aXO/I1B.

Meta gociaigKeHHs.

OIiHATH TOMUPEHICTH CUMITOMIB (DYHKITIOHAIBHUX TTOPYIIEHD 3 OOKY HIHIHOTO
BIIJIUTY XpeOTa cepes CTYACHTIB MiJ Yac JAUCTAHLIMHOTO HAaBYaHHS Ta BU3HAYUTHU
MO>KJIMBHH 3B’ 30K 13 TPUBAJIICTIO CTATUYHOTO HABAHTAKCHHS, YMOBAMH HaBYaHHS Ta
piBHEM (Di3UYHOT aKTUBHOCTI.

Marepianu Ta MeToaAH.

VY xoxi nmociimkeHHs OyJio MPOBEACHO aHOHIMHE aHKETYBaHHS CTYJIEHTIB 3a
JIOTIOMOTOI0 CTPYKTYpPOBAHOTO ONMWUTYBaJbHHKA. B ONMUTyBaHHI B3sud ydacTh 54
cTtyaeHTa BikoM Bix 17 mo 27 pokiB. ONUTYBaJIBHUK BKJIIOYAB THUTAHHS IIOJ0
TPUBAJIOCT] CUISIYOTO HABAHTAXKEHHS M1/l YaCc HaBUYaHHSI, BAKOPUCTAHHS €JIEKTPOHHUX
IpUCTPOiB, YMOB Oprasizauii po6oyoro micus, piBHSA (i3UYHOI aKTUBHOCTI, a TAaKOX
HAsBHOCTI CHUMNTOMIB 3 OOKy MMHHOTO Biaaury xpebra. OTtpumani nani Oyiu
00p00JIeH1 METOAOM OMKUCOBOI CTATUCTUKH.
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PesyabTarTn.

VY nocnimkeHH1 B3sIM ydacTh 54 cTyAeHTa, cepel sskux 64,8% CTaHOBUIIN KIHKU
Ta 35,2% - yonoBiku. Haii0inpIa yacTka peCoHICHTIB HaJIeXkKaa /10 BIKOBO1 TPyTH —
20-22 poxkiB (57,4%).

Bbyno BcranoBneno, mo 43,4% cTyaeHTIB MPOBOASTH 32 HABYAHHSIM y CHASUYOMY
IOJIOXKEHHI BiJT 3 10 5 roMH Ha AeHb, 34% - 6-8 roguH, Toai gk 17% — rmoHay 8 roauH.
OCHOBHUM MPUCTPOEM /i1 HaBUaHHs y 44,4% pecnioHieHTiB OyB HOYTOYK, y 22,2% —
cTarioHapauii komm '1otep, y 20,4% - nnanmrer, y 13% — cmaptdom.

binp y mmitHomy Bigain XxpeOTa miciisg TPUBAJIOro HaBYaHHS BII3HAUMIIN 3arajioM
98,1% crynentis, 1,9% noBinomuu npo nocTiiHui 0116, 29,6% — 1po yacTi 00IbOBI
BIIUYTTS, 29,6% Manu nepiognunuii Oub, 1 37% 3piaka nomivanu 6ub y mui. Cepen
CYHyTHIX CUMIITOMIB HallyacTile cocTepiraiucs ckyTicts y mui (77,8%), rojioBHUIM
outb (75,9%), Oinp y miedoBoMy mosici (68,5%) Ta OHIMIHHSA BEPXHIX KIHI[IBOK
(38,9%).

58,5% pecroHIeHTIB 3a3HAYWIM, IO CHMITOMH 3 SBHJIMCS a00 ITOCHIIMIINCS
TICIIs MEPEeXoy Ha TUCTAHIIMHUKN hopMaT HaBUaHHS.

Hlono npodinakTuyHUX (HAKTOPiB BCTAHOBIIEHO, IO PETYJIAPHI IEPEPBH Mij yac
HaBuYaHHS poOisaTh 29,6% Ta 33,3% cryaeHTiB koxHi 30-60 xBuUIMH Ta KOXHI 1-2
roauHu, BianoBigHO. Tomi sk 27,8% 3piaka mepepuBarOTh TPHUBAJIE CHAIHHSA.
Perynsapuoto ¢i3M4HOI0 aKTHBHICTIO (HE MeHIIe 3 pa3iB Ha THUXKACHB) 3aiiMaIOThCS
24,1% onuTaHuX, TOJI K 1HII HE MalOTh CUCTEMATUYHOI (DI3UYHOT AKTUBHOCTI.

BucHoBkwu.

3a pe3ynbTaTaMu JOCTIIKEHHS, OYyJIO BHUSBJIEHO, IO JUCTAHIIAHUN (popmar
HABYaHHS CYMPOBOKYETHCS 3HAYHUM 30UTBIICHHSIM Yacy, MPOBEICHOTO CTYIEHTaMU
y CHUASYOMY TOJIOKEHHI, [0 MOXKE CIPHUSATH PO3BUTKY CHUMITOMIB 3 OOKY HIUHHOTO
BIIUTY XpeOTa. OTpuMaHi pe3yibTaTH CBIIYATh MPO BUCOKY MOMIMPEHICTH OOMIO B
mHi Ta CYMyTHIX CHUMITOMIB cepel CTyIAeHTIB. BaxnuBumu (akropamu pu3HKY
MOXYTbh OYTH TpUBaJie CTaTUUHE HaBaHTAXEHHS, HEJOCTaTHS (Pi3MYHA aKTUBHICTH Ta
BIJICYTHICTb PETYJISIPHUX NEPEPB IT1]1 YaC HaBYaHHSI.

OTpumaHi JaHi MIIKPECTIOITh HEOOXITHICTh BNPOBAHKEHHS MPOPITaKTUYHUX
3aX0/iB, CIPSMOBAHMX Ha ONTUMI3AIII0 OpraHizaimii poOOYOro Micls CTY/AEHTIB,
MIIBUIIEHHS PiBHS (HI3MYHOI aKTUBHOCTI Ta (POpMyBaHHS HAaBHUYOK €PrOHOMIYHOL
poOOTH 3 €1EeKTPOHHUMHU MPUCTPOSIMH.
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®YHKIIOHAJIbHI IOPYIIEHHA MIOKAPJIA IIPH
TETPAJI ®AJJIO: POJIb XPOHIYHOI I'NlIHOKCII TA
PEMOIAEJJIIOBAHHSA CEPLA

KyuepsiBuenko Mapuna OJiekcaHapiBHA

K.MEJI.H, JIOLEHT

Kadenpa 3aranbHoi Ta KIIHIYHOT TATOJIOTTYHOT (h1310J10T11
im. JI.O. AnbriepHa

KOcigoB Myxammanaji PamizoBuu

3100yBaya BHIIOI OCBITH

IT pakynprer MmeguuHUH

XapKiBCbKHUI HAllIOHATBHUM MEIUYHUN YHIBEPCUTET

M. XapkiB, YKpaiHa

Beryn. Terpaga ®@amio (TD) — 1ie cknagHa BpopKeHa Baja CepIis, 10 BKIIFOYAE
CTEHO3 JIETEHEBOI apTepii, AePeKT MIKILTYHOUKOBOI MEPErOPOJIKH, 3MIIIEHY aopTy 1
rinepTpodito mpaBoro nuryHouka. OyHKIIOHATBFHO BajJa MPU3BOIUTH 0 MOCTIHHOTO
nedIUTy KUCHIO Y TKAaHWHAX, BUKJIMKAIOYM XPOHIYHY TIMOKCIIO, 110 Oe3MocepeIHbo
BILJIMBAE HA CEPLIEBUI M 3. OpraH13M pearye aKTUBAIIIEIO AaNTAlIHHUX MEXaH13MiB:
30UTBIIICHHSIM MacHl  KapJlIOMIOIUTIB, 3MIHOK MUKKIITUHHUX KOHTAaKTIB 1
nepeOyI0BOI0 IHTEPCTULIATBbHOI TKAHMHH. XPOHIUHA TIMOKCISl CTUMYJITIOE MiIBUIIICHE
yTBOpeHHs aHrioTeH3uHy II, okcumy a3oTy Ta (akTopiB pocTy, SIKi BIUIMBAIOTH Ha
CKOPOTJIUBICTh, 1ACTOJNIYHY (DYHKIIIO Ta OOMIH PEUYOBHMH Yy MIOKapAi, 30epirarouu
TPHUBAJI MMAaTOJIOTIYH] 3MIHU HaBITh MICIIs OMepartii.

AKTyanbHicTb. DyHKIIOHATIBHI TOPYIIEHHS cepleBoro M’si3a npu Terpaii
Qa0 € HacHIIKOM B3a€MOJIl XPOHIYHOi TIMOKCI Ta TIeMOAMHAMIYHOTO
MepeBaHTAXEHHS MpaBoro mnuryHouka. IlocriiHe 00’€éMHE Ta TUCK-HABaHTaKCHHS
MPU3BOJUTH JI0 TiNepTpodii MioKap/a, 3HUKEHHS HOro €IacTUYHOCTI Ta MOPYIICHb
JT1aCTOIIYHOTO HAIOBHEHHS. Y JITEH 13 BHUPAXKEHOIO TIMOKCIEID CIOCTEPITraeThes
3HAQYHE PEMOJICIIOBAHHS IMPABOILIYHOUYKOBOTO MIOKapjia, 3HUKEHHS CKOPOTIUBOI
3IaTHOCTI Ta MiABUIIEHUN PU3UK cepliieBoi HemocTaTHOCTI (Bojorquez Martinez et al.,
2024; Alipour Symakani et al., 2023). Taki 3MiHH JI€MOHCTPYIOTh, III0 XPOHIYHA
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rinokcis opmye cnerudivHi naTo@iz107I0TIYHI JIAHIIOTH, SIK1 MOEAHYIOTh CTPYKTYPHI
Ta MeTaboJIIuHI ajanTtailii Miokapjaa, MO poOUTh AOCHIKEHHsS iX MeEXaHI3MIB
aKTyalIbHUM JJI11 po3yMiHHs niepediry Tetpaau dao.

Meta poboru. Jlocnmimutu marodizionoriuHi MexaHi3Mu (yHKI[IOHATbLHUX
MOPYIIIEHb MiOKap/la y MaIienTiB 13 Terpaaicro amio Ta BUSHAYUTH POJIh XPOHIYHOT
TiNOKCIi 1 peMoJIeTIoBaHHs cepilsl y GopMyBaHHI IUX MopyuieHb. ['imoTe3a momisrae B
TOMY, IIO TpUBaJla TIMOKCIS MPU3BOJAUTH A0 CTPYKTYPHUX Ta METa0OJIYHUX 3MIH
MioKapaa, SKki  QopMylOTh TUCHYHKIIO TMPaBOTO IUIYHOYKA, TMOPYIICHHS
J1aCTOIYHOTO HAIIOBHEHHS Ta 3HUKYIOTh PE€3EPB CKOPOTIMBOCTI CEPIIS.

Marepiaaun ta meroau. JlocmipKkeHHS BUKOHAHO y (GopMaTi CHCTEMATHYHOTO
orisay Jirepatypu 3a nepiog 20202025 pp., BKIOYAOUH KITTHIYHI, eKCIEPUMEHTATBH1
Ta MOJIEKYJISIpHI JociikeHHs. Bukopucrani 6a3u manux [1-7]: PubMed, PMC Ta
Frontiers in Pediatrics, 13 mxepenamu Meng et al., 2024; Lim et al., 2021; Simonato et
al., 2023; Bojorquez et al., 2024; Alipour et al., 2023; Huang et al., 2023. Anani3
BKJTIOUAB OI[IHKY CTPYKTYPHUX 3MIH MPABOTO MUTYHOUYKA, TOPYIIEHh CKOPOTIUBOCTI Ta
miacTofiyHO1 QyHKIIIT, METa0OJIIYHUX 3MIH Ta B3a€MO3B’SI3KY IIUX MTOKA3HUKIB 3 pIBHEM
XPOHIYHOI T1MOKCIT Ta micasonepauiiHuMi yCKIaJHeHHAMU [4,5].

OcHoBHa yacTuHa. XpoHiuHa rinokcis npu Terpanl Pamno (TD) e BaximBUM
(akTOpOM, IO 3aMyCKAE KACKaJ CTPYKTYPHHX 1 PYHKIIOHATBHHUX 3MIH Miokapja. Bona
BUHHKAE BHACIIIOK CTEHO3Y JICTEHEBOI apTepii Ta 3MIIIIaHOTO KPOBOTOKY depe3 Je(eKT
MDKILTYHOYKOBOI MEPErOpOJIKH, IO CIPUYMHSIE MOCTIMHE 3HMKEHHS MapLiajibHOTO
TUCKY KHCHIO B apTepiajibHiil KpoBi Ta TkaHumHax Miokappaa. lle TpuBane kucHese
rOJIOJyBaHHS AaKTUBYE KOMIIEHCATOPHI MEXaHI3MH, CHOpPSIMOBaHI Ha MIATPUMKY
CEpLIEBOTO BUKU[Y, 30KpeMa rinepTpodito mpaBoro nuryHouka. I'ineptpodis nmpaBoro
IIUTYHOYKa BKJIIOYA€ 30UIBIICHHS MacH KapJaiOMIOIMTIB, HAKOMWYEHHS MIKKIITHHHOT
MaTpHIll Ta PEMOJICIIOBAHHS THTEPCTUIIAIBHOI TKAHWHM, 10 Pa30M MPU3BOAUTH 10
3HMKEHHSI eJTaCTUYHOCTI MiOKapja Ta MOPYIIEHHS JiacTONIYHOrO HaroBHEHHA [5,0].
Bojorquez Martinez et al. (2024) npoaeMoHCTpyBaiy, IO y JITEH 13 caTypalii€ro KUCHIO
<85% rinepTpodisi mpaBoro HUTyHOUYKa 3ycTpivanacsa y 78% BUNAAKIB, a KIIHIYHI
O3HAaKHU CepleBOl HENOCTAaTHOCTI — Y 43%, 110 BKa3ye Ha MPSAMUN B3a€EMO3B’S30K MIX
TSDKKICTIO TIMOKCIT Ta (DyHKIIOHAIbHUM CTaHOM Miokapna [7].

PemonentoBanHs Miokapaa BKIIIOYAE TaKOXK TJIMOOKI MeTaOONIuHI 3MiHHU.
XpoHIYHA TIMOKCIS CTUMYJIIOE aHACPOOHMM TIIIKOJI3 1 3MeHIye e(eKTUBHICTD
OKHCHOTO (hoCcPOPHITIOBAHHS, 110 MPU3BOIUTH 10 ACPIIUTY €Heprii y KapAioMiouTax
Ta 3HIWKEHHS pe3epBYy CKOpOTIMBOCTI Miokapaa [7]. Lli merabomiuHi 3MiHHU
MNOCWIIOIOTh MOPYUIEHHS  JIIaCTOJIIYHOIO HANOBHEHHSA 1 30UIBIIYIOTH PHU3UK
nicasionepaiianx yckinaanenb. Hampukinan, Huang et al. (2023) [7] BusiBumim, 1o y
36% pniTeil 13 TpPUBAJOK TIMOKCI€HO Micis omepaTtuBHOi kopekiii TP morpeda y
MOJIOBKEHOMY MEXaHIYHOMY BEHTHJIIOBaHHI Oyna Oinbina HDK 12 TOauH, MO0
MJIKPECITIOE TPSIMUMA BIUIMB TPUBAJIOT T1OKCIT HA (PYHKI[IOHATBHUN CTaH MioKap/a.

[IpaBuii mmyHouyok npu TO 3a3Hae NOCIITIOBHOIO HABAHTAXKEHHS: OTHOYACHOTO
THCKOBOT'O Ta 00’€MHOTO TepeBaHTakeHHs. L{e moeaqnanHs ctumydtoe rinepTpodiro
KapJIOMIOLIUTIB, 30UIbIIEHHS MDKKIITUHHOT MaTpulll Ta HakonudyeHHs (iOpo3HOl
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TKaHUHHU, 1110 3HWKYE €NACTUYHICTh IUIYHOUKA 1 MOPYIIye J1aCTOIIYHE HATTOBHEHHS
[6,7]. Alipour Symakani et al. (2023) 3a3Ha4ar0Th, 110 MICJs ONEPATUBHOT KOPEKITIi Y
42% mamieHTiB MPOTATOM 3—6 MICAIIB 3aJIMIIAJIOCS ITiIBUIIICHE THCK-HABAHTAXKCHHS
Ha TMpaBUil IIUIYHOYOK, IO JEMOHCTPYE CTIHKI CTPYKTYpHI Ta (yHKIIOHAIBHI
MOPYIIEHHS HABITh MICHSI XIPYPriyHOTO YCYHEHHS aHATOMIYHUX Je(EKTiB.

Enirenernyni mexaHizMu ¢GopMyIOTh I1HAMBIAYaJbHY peakililo Miokapaa Ha
XpoHiuHy rinokcito [2,3]. Lim et al. (2021) [2] noka3anu, mo moaudikamii JJHK ta
TICTOHIB 3/1aTHI 3MIHIOBAaTH EKCIPECII0 TEHIB, IO PETYIIOI0Th CKOPOTJIHUBICTS,
pereHepairiito Ta aIanTUBHUI picT Miokapja. Lle mosicHioe, YoMy y AESIKUX Malli€HTIB
13 TOMIPHOIO TIMOKCi€I0 (PyHKIIOHANBHI MOPYIIEHHS MIHIMalIbHI, TOA1 AK y 1HIIUX 13
TSDKKOIO TIMOKCIEI0 CIIOCTEPITaloThCsl BUPaKEH1 TUCPYHKINI MPABOro IUIYHOYKA,
MOPYLIEHHS A1aCTOJIM Ta 3HUKEHHS CKOPOTJIUBOCTI.

Kpim TOro, XpoHiyHa TINMOKCIS BIUIMBA€E HA €JIEKTPO(]I310JI0TIUHI BIACTUBOCTI
Miokapa. HemocratHst okcureHariist 3SMiHIO€E poOOTY 10HHUX KaHaJIiB, 301IBIITY€E PU3UK
apuTMiil Ta mopyiieHs nposeaeHHs. Meng et al. (2024) [1] 3a3Ha4aroTh, 1m0 y AiTEH 13
T® no oneparuBHOro BTpy4daHHs 28% croctepiraid CHHYCOB1 apUTMIi Ta MOPYIICHHS
AV-nipoBefieHHS, 110 TOB’A3aHO 13 CTPYKTYpPHHMH Ta METaOOJIYHUMHU 3MIHAMH
MioKap/ia I JI€r0 XPOHIYHOI TImoKcii [2,4].

Hapemiti, XpoHiuHa TINOKCIS BUKIMKAE aJalTalll0 CEpLEBOr0 MeTadoi3My:
30UTBIITYEThCSl AKTUBHICTH aHAEPOOHOTO TIIIKOJI3y, HAKOMUYYEThCSA JIAKTAT, IO
MPU3BOAUTEL O KUCIOTO3y TKAHMH 1 JOJATKOBOTO CTpecy Ha KapaiomionuTu. llei
mpouec MmiacwIoe TinepTpodito 1 (idpo3, MmO CTBOPIOE 3aMKHEHE KOJIO
naTto(i310J0T1YHUX 3MiH, K1 pa3oM GOPMYIOTh CTIHKY (YHKIIIOHATBHY JTUCPYHKITIIO
npaBoro nuryHouka [5,7]. Bojorquez Martinez et al. (2024) 3a3HauaroTh, 1110 y JITEH 13
TSHKKOIO XPOHIYHOIO TIMOKCIEI0 PIBEHb MPABOILIYHOYKOBOI Macu 301JbIIYBaBCS Ha
30—-40%, 1110 MpsIMO KOPETIOBAJIO 13 3HMKEHHSIM CUCTOIIYHOI Ta A1aCTOMYHOT (yHKIII].

BucHoBok. Pe3ynbratu cBimuaTh MpoO HAsSBHICTh BUPAKEHUX (PYHKIIOHATHHHUX
MOPYIICHh MiOKapJa y MaIlleHTiB 13 TeTpagiero damio, M0 MIATBEPIKYETHCS
rinepTpodi€r0 MpaBoro MNITYHOYKA, MOPYLIEHHAM J1aCTOJIYHOIO HAIOBHEHHS Ta
3HUKEHHSM PE3€PBY CKOPOTIMBOCTI cepisl. JlaHi y3roJKyIOThCs 3 JIITEPaTyporo, e
TpHUBaja XpOHIYHA TIOKCis Ta MOCIII0BHE 00’ €MHO Ta TUCK-HABAHTAKEHHS CIIPUSIOThH
PEMOJIETIIOBAaHHIO MiOKap/ia, META0OTIYHIM 3MIHAM Y Kap/IIOMIOIIUTaX Ta MOCUJICHHIO
¢i10po3y. DyHKIIOHATBHI MOpYIIEHHS Miokapaa npu Td e crnenudiuHuM
naTodi3ioNoriyHUM  (PEHOMEHOM, SIKUH BKJIIOYA€ CTPYKTYpHI, METa0oNMI4yHl 1
EMIreHETUYH1 MEXaHI3MU 1 MPSIMO KOPENIOE 3 TSHKKICTIO TIMOKCIT Ta 1HAUBIAYaTbHUMU
OCOOJIMBOCTSIMU aJiamTallii MioKap/a.
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BILJINB ICUXOCOMATHUYHUX ®AKTOPIB HA
HOPYIIEHHSI MEHCTPYAJILHOT'O [IUKJIY B IIEPIO]
JIi BOEHHOI'O CTAHY

Tpau Biktopist BotonumupiBaa

3100yBayKa OCBITH

IOpkoBa Oubra BajileHTHHIBHA

K.M€JI.H., aCUCTCHT

Kadenpa akymepcra Ta rinekosnorii Nel

XapKiBChKUI HAIIIOHALHUN METUYHUIN YHIBEPCUTET, Y KpaiHa

BBenennsi. XpoHiuHUN CTpec, M0 MEPEKUBAIOTh KIHKA BHACTIOK TPUBAJIOTO
nepioly [ii BOEHHOTIO CTaHy, MOXXE MOPYIIYBATH PETYJIAPHICTb MEHCTPYalbHOTrO
UKy Ta TMPUTHIYYBaTH OBYJSTOPHY (YHKIIO, HETaTUBHO BIUIMBAIOYM HA
dbepTunbHIiCTh. BigHOBICHHS (1310JI0TTYHOT pIBHOBArd OpraHi3My JIFOAMHU BHACTIAOK
111 cTpecoBUX (PAKTOPIB BIOYBAETHCS 32 PaXyHOK BET€TaTUBHUX HEHPOECHIOKPUHHUX
TpaHchopmarliii yepes AisIbHICTD rinoTaitamo-rinodizapuo-uaaaupkooi (I'TH) Bici.
[Ticnst BUBUIBHEHHSI KOPTUKOTPOIIH-PHIII3UHT-TOPMOHY TTAPABEHTPUKYJIIPHUM SIPOM
rinorajzamyca Ta CTUMYJISLIT aJpeHOKOPTHUKOTPOIIHOTO TOPMOHY MEepeaHbOI YaCTKH
rinogiza 31HCHIOETHCS CEKpeIliss KOPTU30Jy HATHUPKOBUMH 3aJl03aMHM, IO 1HIIIIIOE
KOMIICHCATOPHI Ta ajanTaliiiHi MexaHi3Mu. XpOHIYHE eMOIIiifHe Hampy>XeHHS Ta
HaJMipHE BUJIIJICHHS TOPMOHY CTPECY MOPYIIY€e MEXaH13M 3BOPOTHOTO 3B’ 3Ky ITiJ1 4ac
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po6otu I'TH-Bici [4]. [IpurHiueHHs AiSUTBHOCTI MEPEIHbOI YacTKU rinodiza yepes
raJibMIBHUN BIUIMB TJIOKOKOPTHUKOIMIB MOXXE TaKOX CHPUYUHATH JucOaiaHCc y
BUPOOJICHHI IHIIMX TOPMOHIB, a came: (OJIKYIOCTUMYJIIOIYOTr0, JIOTETHI3yI0UYOT0,
BHACIIJIOK YOTO TMOPYLIYEThCS TMPOIEC JO3PIBaHHS Ta BUXOAY SHUIEKIITHHH,
BHHUKAIOTh 3aTPUMKH MEHCTpYallii [5]. B ymoBax cborofeHss npobiaema mopyuieHHs
¢b131070T19HOT  MEHCTpyaidbHOI (QYHKIII Ta NpoQIIAaKTUKK PpO3TadiB 3 OOKy
PENPOAYKTUBHOI CUCTEMH Y 3B’SI3KYy 3 MEPEKUTUM CTpPecoM HaOyBae aKTyalbHOTO
3HAYEHHS, aJ[’Ke MOK€e MPU3BECTH J0 3HUKEHHS HAPOJKYBAHOCTI B MailOyTHHOMY.

Meta po6otu. IIpoBecTu HOCHIIKEHHS BIUIMBY ICHXOCOMAaTUYHUX UYWHHHKIB,
CIpUYUHEHUX OOMOBUMH AIsIMH, HA PO3Jaad MEHCTPYaJbHOTO IUKIY Ta MOPYIICHHS
OBYJISITOPHOI (YHKIIT y >KIHOK PENpOAYKTUBHOIO BiKy. Bu3zHauuTH mNOTEHIIMHI
METO/M MPOTHUALT CTPECOBUM (PaKTOpaM 3a/Jisi KOPEKLIi TOPMOHAJIBHO1 JUCPETYJIALII].

Marepianu Ta MeToau. Y X011 aHaNI3y 3 BUKOPUCTAHHAM 3acTOCYHKY Google-
®opMu MTPOBEACHO aHOHIMHE aHKETYBaHHS 3a 1H(HOPMOBAHOIO 3r0JI0I0 PECIIOH/IEHTIB,
1o sxoro gomyuniucs 50 ocib xiHo4oi crati, Bikom Bif 18 10 24 pokiB. OnuTyBaHUM
OyJl0 3ampoIOHOBAHO 3IIMCHIOBATHM BUMIPIOBaHHS 0a3ajibHOI TeMIepaTtypu Ta
HiATBEPKYBATH OBYJISIIIIO 32 JOIMTOMOT' OO0 TECT-CMY>KOK. 3T1IHO 3 HaIaHUMU TaHUMH,
NpOTSIrOM OCTaHHIX 6 wMicamiB 86% y4YacHUKIB ONHUTYBAaHHS TMepedyBaiu y
npudponToBux perioHax, 10% — y 30H1 akTUBHMX OoMoBux nii, aume 4%
3HAXOAWJIUCS Ha OuThll Oe3neyHuXx TepuTopisx. AHkeTyBaHHS B Google-Dopwmi
CKJIAJaJIoCs 3 MUTaHb JUIsl aHali3y 3MIH XapyoBOi MOBEIHKH, MOPYIIEHb 3 OOKY
HEPBOBOI CHUCTEMHU (3HIKEHHS KOTHITMBHHX (DYHKIIH, 3MIHH HUPKAJAHOTO PUTMY),
PO37aJ1iB OMOPHO-PYXOBOTr0 amapary (M’s30B1 3aTUCKH, OpyKcH3M, OUTh Y CIIHMHI Ta
mui), JepmarojoriyHux peakuiil. Kpim Toro, pociiakyBanacs TPHUBANICTb
MEHCTpYyaIliii, OByJsITOpHA (YHKIlIA, METOAM CAMOPETYJISIIl i 3HUKEHHS PIBHS
cTpecy Ta €epeKTUBHICTh UX CIOCO0IB y BIAHOBJICHHI LIUKITY.

Pesysnbratu Ta 00roBopeHHs. [lepmuM eTtanmoM NpOBEACHHS AOCTIKEHHS
CTaJI0 BUSBJICHHS Ta MIJTBEPJKEHHS B PECIOHJEHTIB HASBHOCTI THUIOBUX O3HAaK
nopyuieHHs1 (i310JI0T1YHOI PIBHOBAarM OpraHi3My Ha TJl XPOHIYHOTO CTPECy MEBHO
MOB’A3aHUX 3 IMJABUIIEHWM pPIBHEM KOpPTHU30Jy. BIiamoBiHO 10 pe3yJsbTaTiB,
YOPOJOBXK AOCHIKYBaHUX MicsliB 78% MOCTIHHO BiAYyBaldd MPOSBH TPUBOKHOCTI
MiJ] 49ac Ta TICIsA TMOBITPSHOI TPUBOTH, IO CYNPOBOKYBAJIHUCS MPUCKOPEHUM
cepueOUTTSIM, TpeMopoM abo 3aauiikoro. Jlume 12% onuTyBaHMX 3a3HAYMIM, LIO
piaKOo MoMivad i cuMITomu, a 10% He Manu Takoi peakilii Ha el CTPeCOBU YAHHHUK
MPOTSTOM HENIOJaBHBOTO MEpioay. 3a OCTaHHI MicsIi 66% pecroHACHTIB 3BEPHYIH
yBary Ha 3MIHH 3 OOKY HEPBOBOI CUCTEMH Ta MOPYILIEHHS KOTHITUBHUX (PYHKIH, ajiKe
BOHU CKApKWJIKCS HA TPYAHOII 3 KOHIIEHTPAIIEI0 yBarv, po3ryOJeHICTh, pO3aau
naMm’siTi Ta MosiBy royioBHoro Oomto. Kpim Toro, 62% y4yacHUKIB aHKETyBaHHS
MOMITHJIM 3MIHU Yy Basl, CIIOCTEpIralouu MOsIBY HAOPSAKIB OOMMYYS Ta BiAKIAJaHHS
’KUPOBOI TKAHUHHU BHU3Y XKHBOTA. BpaxoByrouw 1i nani, 38% onuTyBaHUX 3a3HAyalH,
10 MalOTh PO3JaJId XapuoBOi MOBEAIHKH, a CaMe: PaNTOB1 HAMa K rOJIOLy Ta MOTSAT 710
crokuBaHHs ki. Taki pe3yidbTaTd MOXKYTh CBIAYUTH NP0 TMIIBUIIECHUN pPIBEHb
KOpPTU30Jly, ajpkKe, 3riAHO 3  ICHYIOUMMHM  HAyKOBUMHM  JIOCTIKEHHSIMH,
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[UIFOKOKOPTHKOIW 3/1aTHI BIUIMBAaTH Ha AalleTUT MIJISAXOM IIJIBUINCHHS CeKperil
IHCYJIIHYy Ta JIENTUHY, OJHOYACHO CIPHUSIOYM TOSIBI PE3UCTEHTHOCTI 1O HHUX 1
3HHKEHHIO €(EKTHMBHOCTI CHUTHaJy HAacHUYeHHS BiANOBiZHO [2]. 3 OOKy mopyIlieHb
OIOPHO-PYXOBOi cUcTeMH y 52% pecrnoHJeHTIB BiJ3HaYaBCsS M’ SI30BUM TINEPTOHYC,
pOsiBU OO0 y NI, CIHHI Ta OPYKCH3M, 110 TaKOX CBITYUTH PO MCUXOCOMATUYHY
peakKIlito opradizmy Ha ctpecoBi pakropu. JlogaTtkoBo, 14% onmuTyBaHUX CKAPKUIUCS
Ha [0SIBY IEPMATOJIOTTYHUX PEeaKiid, 30KpeMa HasBHICTh aKHE, IT1IBUILIEHY Yy TIUBICTh
IIKIpH Ta 3HWKEHHS 3JaTHOCTI JIO IIBHAKOIO 3aroeHHs paH. HaamipHuii piBeHb
[JIFOKOKOPTUKOIAIB MOXE CIPUYMHATH TakKl 3MIHM 4epe3 MOpYIIeHHs Oap’epHux
GyHKIIA Ta IUIICHOCTI POTOBOrO IIapy, IIO 3HOBY BKa3ye€ Ha MOXJIHUBICTD
MIJBUILEHOTO KOpTU30dy B omutyBaHux [3]. Ille omaHi€r0 03HAKOIO il CTPECOBUX
(akTOpiB Ha OpPraHi3M PECIOHIECHTIB € MOTIPIICHHS SIKOCTI Ta TPUBAJIOCTI CHY. 3a
pesyibTraramMu JociipkeHHs, 44% ydYacHUKIB MOBIJOMHIIM, IO TEpiojJ HIYHOTO
BIJIMOYMHKY CTaHOBUTH MeHIIe 7 roauH Ha no0y. Kpim Toro, 36% onutyBaHuX
CKap KIJIHCS Ha TIEPEPUBUYACTUI COH Ta 4acTi MpoOyHKEHHS Yepe3 30BHIIIHI YNHHUKH,
toal sik 20% MOBIIOMUIM PO BHUpaxkeHe Oe3coHHA. Bapro 3a3HaunTH, posnaiu
[MUPKATHAX PUTMIB CBOEI YEProl0 TAKOXX CYTTEBO BIUIMBAIOTH HA PETYJSIPHICTH
MEHCTPYaJIbHOTO IUKITY.

[Tim wac gpyroro eramy HaIIOro JOCTIKEHHSI OyJI0 BU3HAYEHO B3a€EMO3B’SI30K
MIXX XPOHIYHUM CTPECOM Ta 3MIHAMU OBYJIATOPHOI (yHKIIII. 3TiTHO 3 pe3yibTaTaMu,
42% pecnoHIeHTIB 3a3HAYMIIM, 1110 MICIS MOYaTKy BIMCHKOBUX I MEHCTpPYalbHHI
UK mopymuBcs, 28% ckapKwics Ha WOTO MOAOBXKEHHsS ToHaa 45 mHiB, a 8%
MOBIJOMIJIM TPO HACTaHHS BTOPUHHOI amMeHopei Ha TJi MOCTIMHOro €MOIIHOro
HarnpykeHHs. Jlume 22% y4yacHUKIB HE MOMITWIM HISKHUX 3MIH HPOTATOM ILBOTO
nepiony.

[TopymieHHsST MEHCTPYaJbHOTO IHMKJIY BHUMAararoTh ACTAIBHOTO JOCTIIKCHHS
BYACHOTO MPOLECY BUXOAY AWLEKITHHH 3 (¢oiikyiaa. Il{ogeHHe BHMIpIOBaHHS
0a3aabHOI TEMIEPATYPHU, L0 PEECTPYETHCS O/Ipasy MICIs MPOOYIKEHHS Ta TPUBAIOTO
HIYHOT'O BIJIMOYMHKY, MOXE JIOMOMOTTH BIJICTEXXUTH OBYJIALIO. Y pa3l BIICYTHOCTI
MOPYIIEHB B XKIHKHU Mae OyTH 3adikcoBaHe HE3HAYHE, cTabUIbHE i1 miaBuieHHs Ha (,5-
1 °F micnst Buxony SIMIEKIITHHA Ta 3HUXKEHHSI JI0 BUXIJHOTO PIBHS JIMIIE IICHS
nmovyatky MeHcrtpyamii [1]. 3rimHO 3 pe3ynbTaTaMu HaIIOTO aHKeTyBaHHS, 74%
ONMUTYBAaHUX [IJISl BIACTEKYBAaHHSA OBYJSAIII BUKOPUCTOBYIOTH CMapT-NIPUCTPOi Ta
MOOUTBHI nmofaTku. OCKUIBKH €JIeKTPOHHI TOJAWHHWKU OCHAIICHI BiAMOBITHUMHU
JaTYMKaMU, 110 MalTh 3MOTy B OAMH 1 TOM caMHUil 4ac PEryJsipHO BUMIPIOBATH
TeMITepaTypy Ta aBTOMATHUYHO JIOAAaBaTH W aHATI3yBaTH JIaHi B KajeHaapi Tenedony,
TaKui crocid MoXKe JOIMMOMOITH BiJCTEKHUTH 3MiHH Ta po3iaau. HamiiHICTh cydacHOi
METOJIMKH 3 BUKOPUCTAHHAM CMapT-NIPUCTPOIB HE MiATBEPIKEHA Yepe3 MOKIUBICTh
noxXuOKku Ta MoTpedye MOoanbIIOro BAOCKOHaNeHHA. Kpim Toro, 66% y4yacHHUKIB
OpIEHTYBAJIKCS HA CyO €KTHMBHI BIIUYTTS Ta MOBIIOMJIISIA TIPO MPOSB JIETKOTO OO0
BHM3Y KMBOTA, 3MIHY XapaKTepUCTUKHU BUIICHb Ta MijgBuIleHHs ii0ino. [lle ogqnum
e()eKTUBHUM METOJIOM BHW3HAUCHHS OBYJIAIII € aHai3 cedl 3a JOMOMOTOK TECT-
CMY’KKH Ha HasBHICTb JIFOTEIHI3YIOUOTO TOPMOHY, IO MiABUIIYETHCS TIEPE]T BUXOI0M
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SUIEKTITUHU. 3T1HO 3 pe3ysibTaraMu, 26% pPEeCrOHIEHTIB KOPUCTYBAIUCS CaMe I1€10
MeToMKor. Bapro 3a3HaunTy, mo 54% onuTyBaHUX, SIK1 pOOMIN 3a3HAYEHUN TECT,
MaJIi MOJ0BXeHY (QOMKYISIpHY a3y Ta OBYJIAIIIO Mi3HIIIE 25-T0 ITHS ITUKITY, TOM1 K
perira 46% MOB1IOMIISUIH TIPO ii 3aTPUMKY IPUOJIU3HO Ha 10 nuiB. JIume 16%
YYaCHUKIB HE KOPUCTYBAJIUCS KOJHUM METOAOM, IO MOKe OyTH MOB’S3aHO 3
BIJICYTHICTIO MOPYIIIEHb PETYJISIPHOCTI MEHCTPYAIIii.

3a 1aHMU OoNUTYBaHHS, 54% peCIOHAEHTIB BUMIPIOBAIN 0a3alibHy TEMIIEpaTypy
JUISL JOCIIKEHHS. MEHCTPYaIbHOT (YHKIIIT 3 TMOJAIBIITNM IiATBEPPKCHHAM OBYJISIT
TeCT-CMY>KKaMu. BilnoBiiHO 10 pe3ybTariB, 52% y4yaCHUKIB MOBIAOMIISIIN: Tpadik
TeMIEPaTypHOi KPHUBOI TMPOTITOM IXHBOTO OCTAaHHBOI'O TIOBHOTO IUKIY OyB
MoHodazuuMm. [ 12% cnoctepirany XaoTHYHI KOJMBAHHS TEMIEPATypH IIOAHS,
Toal sk 2% 3a3Hayaiad MpO MOCTYNOBHUH, CTYNIHYaCTH MIiAWOM TeMIepaTrypu
MPOTSITOM THXKHSI, UMOBIPHO, Yepe3 HEJOCTATHICTh JIFOTEIHOBOT (ha3u. JlogaTkoso, 34%
ONMUTYBaHUX Manu JBo(da3sHUM rpadik, MOpoTe HEOOXITHO BpPaXOBYBaTH, IO,
HE3BaXKAIOYM Ha PI3KHI CTPUOOK TeMIlepaTypy Ta O3HAKH OBYJISIII, Yepe3 BIUIUB
CTPECOBUX YMHHHUKIB mepiia ¢aza UKy Morja OyTH MPOJIOHTOBAHOW, a Apyra
CKOpPOYEHOI0, BHACIIIJIOK YOT0 BiIOyBaIuCs 3aTpUMKU MeHCTpyaliil. 3a nanumu, 40%
PECIIOHJICHTIB 3a3HAYMIIM, IO OBYJIAIIS BimOysacs mizHime 25-ro aHs mukiy, 34%
BKa3yBaJii Ha 3alli3HEHHS TepMiHOM Y 5-10 aHiB, TOA1 K Juuie 26% MOBIIOMIIIH PO
BUACHMH BUX1J SHIIEKTITHHN Ha 12-16 100y 32 JaHUMHU TECTIB Ha OBYJIAIIIO. Y YaCHUKHU
TaKOX 3BEPHYJM YyBary Ha TPUBAIICTh IMIJIBUILIEHOI 0a3ajbHOI TeMMEpaTypu 10
MoYaTKy MEHCTpYallii: tume y 6% mnepioa TroTeiHOBOI (a3 BigOyBaBcsa IpoTsaroM 12-
16 nHiB, 32% onutyBanux Biamivanu 10-11 gHiB, Toml K ax 62% crocTepiraiu i
3MiHU MeHIIe 9 1i06.

TpetiM eTarom OyJ10 JOCITIKEHHS 3aITPOTIOHOBAHUX METOJIIB CAaMOPETYJISIT IS
3HIDKCHHS PiBHS TPUBOKHOCTI Ta 3MEHIIICHHS HETaTHBHOT'O BIUIMBY TOPMOHAIBHOTO
aucOamaHcy BHACHIIOK XPOHIYHOTO CTpecy depe3 OOHOBI nii Ha MEHCTpyalbHY
¢bynkuiro. 3a pe3yJbTaTaMy, HaWOUIbIIAa KUIBKICTH pecnoHaeHTiB — 44% —
MPaKTUKYBAIA JUXalbHI BIPAaBU Ta MEIUTAIlll 3 METOI YHUKHEHHS E€MOIIIIHOTO
HarpykeHHs, 40% ONUTYBaHHUX PETYJISIPHO 3alManucCid TMOMIPHUMH (I3UYHUMHU
HaBAHTAXKEHHSIMHU, 38% HaMaraiaucs BIIHOBUTH TPUBAIICTb HUKITY IUISTXOM BKUBAHHS
BiTaMiHIB Ta (iTompemnapartiB, 28% 00MexXyBalu Meperiisaa HOBUH, OCOOIUBO TMepes
CHOM, 1100 3armo0iraTty BIJIUBY CTPECOBHX YMHHHUKIB 1 HAJArOJUTH ITUPKATHUN PUTM.
Kpim Ttoro, 6% yuacHHKIB 3BepTajvcs 3a JOMNOMOIOI0 JO IICHXOJIoTa W
MICUXOTEpareBTa, HaMaralOyuch OTPUMATH TIOpaaW CHEIATICTIB 1 TO030yTUCS
MOCTIHOrO BIAYYTTS TPUBOXHOCTI 4Yepe3 IMOBITPSHI TPUBOTM Ta Hebesneky. Bapro
3a3HAYUTH, 1110 16% HE BUKOPUCTOBYBAIH KOJHUX METOIB, 110 MOXE CBITYUTH PO
HEJIOCTATHIN piBEHb O0I3HAHOCTI >KIHOK HIOJI0 CIOCOOIB MPOQUIAKTUKA NOPYIICHHS
MEHCTPYaIbHOI (QYHKITII.

BpaxoByroun AyMKy peCHOHIEHTIB CTOCOBHO €(EKTHBHOCTI BKa3aHUX BUIIE
NPaKTUK MPOTHAIl CTpEecOBUM 4YHHHHKaM, 60% y4YaCHMKIB 3a3HAayai, L0 LMK
BIJIHOBUB PETYJAPHICTh, 32% MOMITUIM 3HM)KCHHS 1HTEHCHUBHOCTI OOJIO TMiJl Yac
OBYJISIIIIT Ta MEHCTpYyailii, Toal sk 1me 20% MOoBIIOMUIN MPO MOCHa0IeHHS MPOsBIB
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CUMIITOMIB TiepeIMeHcTpyanbHOro cuuapomy. llle 28% omnuryBaHux He Hajanmu
OCTaTOYHOI BIJAMOBII, 110 MOX€ OYTH IMOB’SI3aHO 3 BIJICYTHICTIO BJIACHOT'O JOCBIY
11010 TIEPEBIPKH PE3YJIbTATUBHOCTI BKa3aHUX CIIOCOOIB cCaMOPETyIIAIIii.

BucnoBku. Takum 4YMHOM, TICHXOCOMAaTH4YHI YWHHHUKH, CIPUYUHEH]
MPOKMBAHHAM KIHOK B YMOBaX BOEHHOTO CTaHy B 30HAaX, HAOIMKEHUX 10 OOHOBUX
i}, CYTTEBO BILUIUBAIOTH HA MOSBY aHOBYJISITOPHOT'O MEHCTPYAJIbHOTO IIUKITY. 3TiTHO 3
pe3yiibTaramu, OUIBIIICTh PECHOHIEHTIB, SIKI CAaMOCTIHHO JOCHIKYyBajld Ta
MIATBEP/PKYBAIM TIPOIIEC BUXOAY 3pUTOi SUNEKTITHHH 3 (OoJiKyia si€YHHKa 3a
JOTIOMOI'OI0 ICHYIOUMX METOIB, CIOCTEpiragu MoHoda3Huil rpadik TemnepaTypHOl
KpUBOI, IO MOXE CBIAYUTH MPO BIACYTHICTH OByIsATOpHOI (yHKIii. Cepen THX
YYaCHUKIB, SIK1 HaBITh MajM JBO(a3HUI UK, OyJIM BUSBJICHI MOPYIIECHHS y BUTJISII
MOJOBXKEHHS (DOJIKYJIAPHOI Ta CKOPOUEHHS JIIOTEIHOBOI (ha3u. YCl1 peCloHICHTH, SIK1
MIATBEPKYBAJIM  OBYJISIIIIO IUISIXOM TECT-CMY’KOK, Majid 3HA4YHE IMOJOBKEHHS
donikynsapHoi da3u nuKry. Taki po3fiaid BIUIMBAIOTh HA PETYJISPHICTh MEHCTpYyaIlii
Ta MOXYTh 3HAYHO YCKJIQJHUTH 37aTHICTh KIHKH J0 3a4aTTs i BUHOUTYBaHHS ILJIOIY.
Jlns 3amo0iraHHs BIUIMBY CTPECOBUX (haKTOPIB HA PEMPOIYKTHUBHY CHUCTEMY 1CHYIOTH
METOM MPOTHIII, 10, 32 PE3yIbTaTaMH JTOCITIKEHHS, JOIOMAaraloTh BiTHOBIIOBATH
OBYJISATOpHY (hyHKIIi0. HeoOX1HO NiBUIIyBaTH piBEHb 0013HAHOCTI )KIHOK CTOCOBHO
PO3MISIHYTO1 MpoOJieMH, 00 3MEHIIUTH HETATUBHI HACHIKU JJis JAeMorpadiuHux
MPOIIECiB, 30KpeMa 3HIKEHHSI HapOIKyBaHOCTI, y MaitlOyTHboMy. BapTo 3a3HauuTy,
[0 TIOJAJIbIIE BIOCKOHAJIEHHS CyYaCHHUX METOJIUK JOCIHIIKEHHS MEHCTPYaJIbHOTO
IIUKITY 3 JIOTIOMOTOI0 CMapT-TMPUCTPOIB Y TTOETHAHHI 3 MOOUTHHUMU JTOJaTKAMHA MOXKE
MaTH MEepeBaru y CBOEYACHIN J1arHOCTHIN Ta JIKyBaHHI MTOPYIIICHb.
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MNOPYUWEHHSA ®YHKIII CEPLIIEBO-CYJIUHHOI
CUCTEMHU TP METABOJIITYHOMY CUHIPOMI Y
JITEA

Humoaaicra O.J1.

JIOKTOp MeJl. HayK, ipodecop

Kadenpa mutsanx xBopo6 110

IBaHO-®DpaHKIBChKUIl HAI[IOHAIBHUIM MEIUYHUN YHIBEPCUTET, Y KpaiHa
orsid.org/0000-0003-3038-7050

boopukosuu O.C.

KaHJ.MeJI.HayK, IOIICHTKa, 3aBiyBadyKka pe)epeHTHOro LHEHTPY PiIAKICHUX
(opdannux) 3axBoproBanb pu KHIT «1® OJIKJI I® OPy», Ykpaina
orsid.org/0000-0002-6095-3319

IBaHO-®paHKiBCbKa 00JIACTh BIIHOCUTHCS 10 palioHIB 1Mo AediruTy omay.

HenocraTtHe HanxoMKeHHs HOMy B OpraHi3M JIOJUHH 3 BOJOIO, MPOAYKTax
XapuyBaHHA € OCHOBHOIO MPUYUHOIO TOPYIIEHb (YHKIII HIUTOBUAHOI 3aJ03H 1
BUHUKHEHHS 11 3aXBOPIOBAHb.

VY 88 % BunaakiB cepen aireit [Ipukapnarts BUsSBiIeHO AediliuT Hoay

3a BMICTOM oy y TUTHIHM Boj1 [BaHO- @paHKiBChbKa 001aCTh MOALUISETHCS HA TPU
perionu: ripcekuii (Kapmaru) , nepenrip’s Kapmar, piBHUHHUIA.

B yMmoBax aediuuty #ony HOpPYUIYETHCS PO3YMOBHI PO3BUTOK, 3HUKYETHCS
IHTEJIEKT, CIIOBUIBHIOETHCS (DI3SMUHUN PO3BUTOK, PO3BUBAETHCS NUCHYHKIIIS CEPIIEBO-
CYJIMHHOI CUCTEMMU.

JInst  AlarHOCTUKM  METa0OJIYHOrO CHUHAPOMY BHUKOPUCTOBYBAIM KpHUTEPIi
Mixnapoauoi Jiabetnunoi @enepartii (Tadm.1)

Ta6mums 1 Kpurepii Mixkaapoanoi Jliabetnanoi Deaepartii

: PiBeHb | .. . PiBeHb MMIOKO3K |
Bikosa OXMpIHHS TOVITi- PiBeHb xonec- ApT_eplanb 260 AMHOCTO-
Ladie (obBig, Tanii) uepuais 1 s B W L Sl it LlyKpOBMI
(poku) (Mmonb/n) |(MM prcr)|” .

(Mmonb/n) piabet 2 Tvny

MeTaboniyHW CUHAPOM He OjarHOCTYETbCA, OAHAK Heob-
> 90 XiQHe nopanblue 0BCTEXeHHs, AKWO CMEeMHUA aHaMHes
6-9 o OoBTAXEHNA NO MeTaboniyHOMY CUMHAPOMY, UYKPOBOMY

nepueHTMns : Sv: et
niabety 2 Tmny, amcninigemii, cepueBo-CyAVHHNX 3aXBOPIO-
BaHHSAX, MNepTeH3ii Ta OXMPIHHI.

590 > 5,6‘ MMOJb /N

10-15 nepJeHTwnﬂ =117 <1,03 > 130/85 |abo piarHocToBa-
HvM U 2 Tvny

6 i XNOon4YuKn XNON4mKn > 5,6 MMmonb/n
>94 cm ST <103 > 130/85 |abo piarHocToBa-

CTaPWE! nigyaTa = 80cm Hisyara < 1,29 Han LU 2 Tvny
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OO0’ €eKT HOCHIHKEHHS

I eran

[TepBuHHA TOKyMEHTAITIS JITEH Ta MiUTITKIB, XBOPUX HA OKUPIHHSA, apTeplaabHy
TiIepPTEeH310 Ta MaTOJIOTTI0 MUTOBUIHOI 31031, SIK1 MPOXKUBAIOTh B PI3HUX KJIIIMATO-
reorpadiuyHux paitonax [Ipukapnarts, uon0 3a0e3neueHHs Hoa0M.

IT eran Kontponbua rpymna — 30 3qopoBux giteit (Mai. 1).

JiTH, XBOpi HA OKUPiHHA

Bikom 14 - 18p. (n=225)

|
I I

135-3
90 —
NMposiBaAMHU "
MeTa00JiYHOI 0 BH ‘mf)qHO i
CHHIPOMY O0KHUPIHHAM
|
I I
85 nmireid 65 nireid 75 nirei
3 TPCBLKUX 3 MepeaAripcbKux 3 pPIBHHHHHX
paiioHiB paiioHiB paiioHiB

[TposiBu MeTabOIIYHOTO CHHIPOMY J11arHOCTOBAHO Y OLIBIIOCTI NITEH CTapIIoro
IIKUIBHOTO BiKy 0€3 1CTOTHOI BIAMIHHOCTI HOT0 4YacTOTH Yy PI3HMX KJIIMaTo-
reorpadgiyanx paiionax [IpukapnaTTs 3 TEHICHIIIEIO IO BUIIMX MOKA3HUKIB y TIPCHKIN
MICIIEBOCTI.

Haituacrime cepen 0OCTeXEHUX JITEH CHOCTEPITAIMCh 3MIHU 3 OOKY CEpIIEBO-
cynuHHOi cuctemMu. OCHOBHE Micile 3aiiMany (PYHKI[IOHAJIBbHI MOPYHICHHS 3 OOKY
cepist (80,8 %)

[Topymenus putmy miarHoctoBano y 20,0% BumaakiB (CMHycOBa TaxXiKapis -
20,4%, cunycoBa Opanukapmais - 10,2%, cunycoBa aputmis - 20,9 %, mooauHOKI
HETOCTINHI eKkcTpacuctoiu - 26,7% 1 B MOOJWHOKMX BHUMAJKaX - Mirpaiis BOMIS
pPUTMY), POBITHOCTI (HemoBHA OJokaaa mpaBoi HiXKKH mydka ['ica - 25,5%), piame -
O3HAKM PaHHbOI penospu3alii HTyHOUKiB (9,8%).

ApTepiasibHa TiEpTeH3id y JiTed 13 MeTa0oliyHUM CHUHAPOMOM (y MiBYaT -
37,5 %, p<0,05 1 y ronakiB - 24,5%, p<0,05) 3ycTpiyaeThcsi JOBOJII YaCTO 3 SBHOIO
MepeBaro0 B TiPChKUX palioHaX MPOKWBAHHS.

['pynoto pusuky pO3BUTKY TINEPTOHIYHOI XBOPOOM € HEUPOIUPKYIATOPHA
nuctonist (HIJI), sixa B paitonax [IpukapnaTTs AlarHOCTOBAHO Y OUIBIIOCTI JITEH: Y
ripcbkux paiionax (50,9 %), nepenrip’i Kapmar (62,5 %) ta piBaudi (71,4 %).

VY 36,9% BunaakiB cepe; 0OCTEKEHUX JITEH MOKA3HUKU apTEeplajbHOTO THUCKY
BIJITOBIJIaJTi PIBHIO BHUCOKOTO HOPMAaJbHOTO aprepianbHOro THUCKY: Yy 33,3% 3
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ripcbkux, y 32,5% - nepearipcekux ta y 29,1 % 3 piBHuHHOI MicueBocTi (90-95
MPELEHTHI).

VY 6inemmocti giteit (63,1) 3 ycix kiniMato-reorpadiunux paioHiB [IpukapmarTs
HEe3aJIe)KHO BiJ 3a0e3neueHHs ix Homom piBeHb AT nmepeBulyBaB 95 nepueHTUIb, 10
PO3IIHIOETHCS SIK apTepialibHa TinepTreHsis: y 65,3% - 3 ripcekux, y 62,5% 3
nepearipchbkux Tay 58,2% BumajakiB — cepes 1iTed 3 pIBHUHHUX PailoHIB MPOKUBAHHS.

JIo0O0BI KOJNMBaHHA apTepiajJbHOIO THUCKY Y AIT€H 3 MposiBaMU METa0OJIYHOTrO
cuaapomy: migumieHas AT cepen oOcrexenux Hamu faiteit (34,6%) 3ycrpivanoch
nepeBakHo B Apyrid mosioBuHi aHs (15-21 rogunu) 6€3 CyTTEBOI BIAMIHHOCTI MIXK
palioHaMM IPOKUBAHHS.

B 11111 roguau 1o6u nigsumends AT coctepiranocsk NpruOIM3HO 3 0JHAKOBOIO
4acTOTOO: B paHKOBUM yac (6-12 rogun) —y 26,9%, Buens (12-15 ronunn) —y 24,6%
BUITIAJIKIB.

Hosoui yacto aitu (13,9%) manu enizonu niguiieHHs AT y Hiuni rogunu (21-6
TOJIMH ), IEPEBAKHO 3 TIPCHKUX PAWOHIB MPOKUBAHHS.

VY niteit, XBOpUX Ha OXKUPIHHS, BUSIBJICHO MOOJUHOKI emizoau migBuieHHs AT
Bulle 95 mepueHTWIsA, MepeBaXHO y Apyrid monoBuHi nHA. [lokaznuku AT y
nepeBaxHoi OuIbmocTi giTedt (78,9%) 3HaxoAUIuCh B MeKaX HOPMaIbHUX BEJIHYHMH 1
Tutbku y 21,1% BunaakiB BianoBigaiu nokazaukam 90-95 nepuentuiis. (Ta6:m. 2)

Tabnuus 2 XapakrepucTuka J00OBUX KOJMBAaHb apTepialbHOTO TUCKY y JAITEH 3 MpOsBaMHU
MeTabOIIYHOTO CUHIPOMY

T'ipceKi paiioHn Ilepenripceki PipHUIHHI paifoHn
paiioHn

CAT | JAT CAT AT CAT TTAT
10-22% dippers 28.8 149 392 23,1 47.6 41,7
(onITUMAaIBLHE)
0-10% non dippers 52.6 74,5 49.5 654 39.6 38.9
(HeIOoCTaTHE 3HILKSHHST)
=>22% over dippers 16.2 6.4 9.6 7.7 12,8 194
(HaaMipHe 3HIDKSHH)
<0 night dippers 2.4 4.2 1,7 3.8 - -
(miyauit AT nepeBHIIy €
JIeHHUIT)

JliTi cTapmioro mKUIBHOTO BIKY 3 MPOSIBAMH METaOOJIYHOTO CHHIPOMY, IO
MPOKUBAIOTH B TIPCHKUX palioHaX, MaJikd JOCTOBIpHO BHIIi cepenni 3HadueHHs CAT Ta
HAT (p<0,05), y nopiBHSIHHI 3 TOKa3HUKAMH y AiTeH PIBHUHHUX MiCII€BOCTEH.

Ho6ouit CAT y aiTei cTapIioro mKUIbHOTO BIKY, K 3 TPOsIBAMH METa00JIIYHOTO
CUHIpPOMY, TaK 1 XBOPUX Ha OXHUPIHHS, IO MPOKHUBAIOTHh B TIPCHKi MICHEBOCTI 1
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nepearip’i Kapmar, € MOCTOBIpHO BHUIUMH, HIXK y iX POBECHHKIB 3 PIBHUHHUX
MiciieBocTel Ta nepearip’st Kapmar.

VY nmiTeit crapuioro mKiIBHOTO BIKY 3 MPOSBAMH METa0OIIYHOTO CHHIPOMY, IO
MIPOKMBAIOTh B TPCHKUX pailoHaX, ONTUMaJbHA CTYIIHb HIYHOTO 3HMKeHHs (10-22% -
dippers) BusBiIieHa 3 HaiiMeHIIOK YacToToro (28,8 % 1 14,9%), y 1,5 pa3u uacrime
(23,1%) — 3 mepenaripcekux Ta Haivacrtime (41,7%) - 3 pPIBHUHHUX palOHIB
npoxkuBanHs (p<0,05).

OnrumansHe HiuHe 3HWKeHHS JIAT mainwacrime (41,7 %) cmocrepiranoch y
JITEH CTaplioro IIKUIBHOTO BIKY 3 MPOSIBAMH METa0OIIYHOrO0 CHHAPOMY, IO
MPOXHUBAIOTh Ha piBHUHHI, Y 1,8 pa3iB pinmie (23,1 %) -y iX pOBECHHUKIB 3 IepeArip’s
Kapmar 1 maii>ke B Tpu pasu piauie (14,9 %) — B ripcekiil MiCIIEBOCTI.

Bunanku senocraraboro HivHOTo 3HM>KEHHSI CAT (0-10% - nondippers) y aiteit
3 IPOSIBAMHU META0O0IIYHOTO CHHAPOMY 3 TIPChKUX PaiOHIB MPOKUBAHHS 3y CTPIYAIHCh
Haifyactime  (52,6%), 3anumiarTbCs  JOBOJII  4YacTO Y  MOUUITKIB 3
nepearipcbknx(49,5%) 1 piBHuHHUX paiioHiB 39,6%, (p<0,05).

Hanmipue niune 3nmxeHHss CAT 1 AT (AT oOubme 22% - over-dippers)
BUSIBJICHO Maii’Ke 3 OJJHAKOBOIO YaCTOTOIO cepesl 00CTEKEHUX MITeH 3 yCiX KIIMaTo-
reorpadiyHux panoHiB [Ipukapnarrs.

Hiuanit CAT 1 JAT mnepeumnryBanu nennuit 1 (< 0 night-peakers)
CIOCTEPITATNChH TUTBKH Yy JITEH 3 MposiBaMU META0OJIYHOTO CHHIPOMY 1 TIIBKHA B
TIPCHKUX Ta MEePEAripCbKUX pailoHaX MPOKUBAHHS.

BucHoBku. Y giTell cTapmioro MmKUIBHOTO BIKY 3 MPOSBAMH METa0OJIIYHOTO
CUHJPOMY 32 pe3yJIbTaTaMH KJIIHIKO — IHCTPYMEHTAIBHOTO OOCTEKEHHS NIepeBaKalu
(yHKIIOHAJIbHI TOPYLIEHHS MIOKAPAY.

Y OubmiocTi 13 HHUX BHUSBICHO apTepialibHy TINEpPTeH31l0 0e3 1CTOTHOT
BIJIMIHHOCTI B PI3HUX pailoHaX MPOXKUBAHHS 1100 3a0€3MEUYEeHHS 0I0M.

Haiisumii nokaszuuku CAT 1 JIAT cnocrepiraiuch y JiTei CTapiioro MKiUIBHOTO
BIKY 3 TIPCHKUX paiiOHIB MIPOKUBAHHS 100 3a0€3IICUCHHS HOI0M.

[IpakTHuH1 pexoMeHaIlii.

- JocrarHe (pi3uyHe HaBaHTAKEHHS

- Kopekuis nietu mnpoaykTamMd OaraTUMud HOAOM, TIOCTIHHE BXKMBaHHS
HaceJICHHSM HOJ0BaHOI Xap4uoBOi COJIi

- IlpodimakTrka #OAHOI HENOCTATHOCTI IMperaparamH, IO MICTATh Kaito
HOAWI: IITH TPYIHOTO BIKY OJEPXKYIOTh KO 3 MOJIOKOM MaTepi; s JiTel 10 6 pOKiB
- xauiro Woaua 90 Mkr 1pa3 y eHb; aiTaM 6-12 pokis - 120 Mkr kamito oaua 1pa3 'y
neHb; crapiue 12 pokiB - 150 Mkr kanito Woaua 1pa3 y AeHb; IpU BariTHOCTI 1 MiJT Yac
roayBaHHs: 200 MKT KaJtiro Hoaua - 1pa3 y 1eHb.

- Jlns nikyBaHHS OKMpiHHS y AiTelt crapiie 10 pokiB MpONoHy0Th METHOPMIH
y mo4atkoBiit 1031 500-750 mr/nody

- Ilpu mopymieHHi JiMiaHOr0 OOMIHY JOIUJIBHO MpPH3HAYaTH TOJIIHEHACUYCHI
KUPHI KUCTIOTH

- Ilpu crabinbhiit AT — moka3zana tepamis 3rigHo ctangapty MO3 Vkpainu 3a
HacTtaHoBoio 00644 «AprepianbHa rineprensis y aitei» 2017 pik.
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MOJIEJJIOBAHHS KOMBIHOBAHUX CUCTEM
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Kadenpa eneprervku

VYKpaiHCbKUH Jep:KaBHUM YHIBEPCUTET HAYKU 1 TEXHOJIOT1, Y KpaiHa

CyyacHi TeTUIMYHI KOMILJIEKCH € €HEPrOEMHUMH 00’ €KTaMHU arporpoOMHUCIOBOTO
BUPOOHUIITBA, y SIKUX 3HAUYHA YAaCTMHA CHEPTOCHOKMBAaHHS MPHUIMANa€ HA CUCTEMH
OTAJICHHS, BEHTWJIALII Ta OCBITJICHHS. 3pOCTaHHS BapTOCTI EHEPropecypciB Ta
HEOOXIJHICTh 3MEHIICHHS BHUKHJIB IMAPHUKOBUX Ta3iB CTHUMYJIOIOTh PO3BUTOK
TEXHOJIOT1M, CHOpPSIMOBAHMX Ha MIABUIICHHS EHEProe(EeKTUBHOCTI TEIIMYHUX
rocriogapcTB. OIHUM 13 MEPCHEKTUBHUX HAMpPsMIB € TOEIHAHHS BiIHOBIIOBAHUX
JOKEpeN eHeprii 3 HOBUMH KOHCTPYKLIMHUMHU MaTepiajamH, 110 MaloTh MOKpAaIleHi
Terio(di3uyHiI BIacTUBOCTI [1].

OpHMM 13 MEePCTIIEKTUBHUX HAIPSMIB PO3BUTKY CY4aCHUX TETUIHYHHUX CHCTEM €
CTBOPEHHSI TIOpPUIHUX EHEPreTUYHHX KOMIUIEKCIB, SKi TO€IHYIOTh COHSYHI
dboToeNeKTpUYHI MOAYJi, CUCTEMH aKyMYJIOBaHHS €HEprii Ta iHIII BiIHOBIIOBaHI
mkepena. 3okpema, (hoToraabBaHIUHI TEIUIMIl JTO3BOJISIOTH OJHOYACHO BUPOOISTH
CJIEKTPOCHEPrito Ta 3a0e3nmedyBaTH ONTUMAJbHI YMOBU JUIsi POCTY POCIHH.
JlocnmiKeHHsl MOKa3yloTh, [0 BUKOPUCTAaHHS HAMIBIPO30pUX (POTOENIEKTPUUHUX
MOJYJIB Y KOHCTPYKIlli TEIJIUIb JO03BOJISIE CTBOPIOBATH EHEPreTUYHO aBTOHOMHI
arpapHi KoMIuiekcu [2].

[HTEeHCUBHUI  PO3BUTOK  TEIUIMYHOTO  TOCHOAApCTBAa  CYNPOBOKYETHCS
3pOCTaHHSAM TIOTPEOM Yy TEIUIOBIM Ta eNeKTpuuHid eHeprii. Haibinpmn BuTpaTu
CHEPropecypciB y  TEIUMINX TMOB’s3aHI 3  MATPUMAHHAM  HEOOXITHOTO
TEMIIEPATYPHOT'O PEKHUMY, OCBITIICHHSIM POCIIHMH Ta pOOOTOI0 BEHTUIISAIIIMHUX CHCTEM.
Y 3B’A3Ky 3 MM aKTyaJIbHUM HAaIMpsIMOM CYyYaCHUX JOCHIIKEHb € BIPOBAHKCHHS
€HEProoMaTHUX TEXHOJOTIH Ta BUKOPWUCTAHHS BITHOBIIOBAHHUX JDKEPEN EHeprii
(BAE) nys 3a0e3nedeHHs aBTOHOMHOCT1 TEIJIMYHUX KOMILJIEKCIB.

OaHMM 13 IEPCTIIEKTUBHUX PILlIEHB € 3aCTOCYBAaHHS KOMOIHOBAaHUX €HEPreTUIHUX
CUCTEM, 5Kl TOETHYIOTh IEKUIbKa JKEpell reHepailii eneprii. Jlo Takux cUCTEM MOXKYThb
BXOJIUTH COHSYHI  (POTOENEKTPUYHI MOJYJI, COHSIYHI TEIJIOBI  KOJIEKTOPH,
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BITPOCHEPreTUYH1 YCTaHOBKH, TEIJIOBI Hacocu Ta akymynaropu eneprii. [loaioHa
1HTerpailisi J03BOJISIE KOMIIEHCYBATH HEPIBHOMIPHICTH BHPOOHMIITBA €HEPrii Bij
OKPEMHX JIKEPEI 1 IMABUITUTH HAIIHHICTh EHeProImoCTaYaHHs TEILIUIb [3].

Jist epeKTUBHOTO MPOEKTYBAaHHS TaKUX CHCTEM HEOOXITHO 3aCTOCOBYBATH
METOJM MATEeMaTUYHOTO MOJENIOBaHHSI. MOJAETIOBaHHS A€ MOXIIUBICTD OI[IHUTH
EHEPreTUYHUM OajaHc TEIIMYHOTO KOMIUIEKCY, BUBHAYUTU ONTUMAJIbHY MOTY>KHICTh
JDKEpeJl eHeprii Ta po3paxyBaTh €KOHOMIYHY JAOUUIBHICTh iX BUKOpHUCTaHHS. [lpu
I[bOMY BpaxOBYIOThCS KIIMATHYHI YMOBH PETiOHY, IHTEHCHUBHICTh COHSYHOTO
BUINPOMIHIOBaHHS, IIBUAKICTh BITPY Ta TEIUIOTEXHIUHI XapaKTEPUCTUKU KOHCTPYKIIIH
TeTLTUIL.

Tpaauiiiiini TEIIMYHI KOHCTPYKIli BUTOTOBJISIOTHCS 3 METAJICBUX KapKaciB 1
CKJISIHUX a00 MOJIMEPHHUX MOKPUTTIB, Kl XapaKTepU3yIOThCA 3HAUHUMH TEIJIOBUMU
BTpaTamMu. EHepreTnuHa e(EeKTHUBHICTh TEIJIMYHOTO KOMILIEKCY 3HAYHOKI MIpPOIO
3QJIEKUTh B1JI TEIJIOBTPAT Y€pe3 OTrOPOKYBalbHI KOHCTPYKIii. ToMy BaKJIUBUM
HaIpSIMOM JIOCIIJKEHb € 3aCTOCYBaHHS CYYaCHHX KOMIIO3UIIMHUX MaTepiamiB it
BUTOTOBJICHHSI KapKaciB 1 MOKPUTTIB TEIUIUIlb. Taki Marepiaau XapaKTepHU3YIOThCS
BHUCOKOIO MIIHICTIO, MajOl0 Macow Ta MOKpAIeHHMH TEeTLI0130JIAITHUMU
BJIACTUBOCTSAMU. BukopucranHs OararomapoBUx MOJIMEPHUX 1 KOMIIO3UTHHUX
naHeNel M03BOJIE€ 3HU3UTH TEIJIOBI BTPATH Ta 3MEHIIUTH MOTPeOy y M0/1aTKOBOMY
onayeHHi [4].

Y mporeci MOHENIOBaHHS KOMOIHOBAHOI CHUCTEMH eHepr03a6e3nequH;1
HEOOX1THO BpaxoBYBaTH 3MIHHICTh I'eHepallii BIIHOBIIOBAHUX JKepen eHeprii. s
IOI'O 3aCTOCOBYIOTHCSI MAaT€MAaTU4YHI MOJIENi, $KI JTO3BOJISIOTH MPOrHO3YBaTH
BUPOOHMIITBO €HEPrii Ta BU3HAYATH ONTHUMAJIbHI PEXUMU pPOOOTH CHUCTEMHU.
EdexktuBHicTh pOOOTH EHEPreTUYHOTO0 KOMIUIEKCY OIHIOETBCA 332 TaKHUMHU
MOKa3HUKaMH, SK KOEQIUIEHT BUKOPUCTAHHS BCTAHOBIJIEHOI IOTY>KHOCTI, PIBEHb
aBTOHOMHOCTI Ta CO01BapTiCTh BUPOOIEHOT eHeprii.

Heabusiky posb y iboMy MIpoIIeC] BIIITPae eHEProHe3aIeKHICTh Ta aBBTOHOMHICTh
cucteM. ToMy MOeAHAHHS TPAAMIIIMHUX JHKEPEN eHeprii 3 BiAHOBIIOBAHUMH, TAKUMU
AK COHSYHA, BITPOBA Ta TeOTEpPMalibHA CEHEpris, 1€ 3alopyka eHepreTUYHOl
HE3aJIeKHOCTI Ta CTa01ILHOCTI OYy/1b sIKOT cucTemu. [IpoBeeHi HaMu AOCIIKEHHS 11e
IITBEPKYIOTH [5].

EdexTuBHICTP  MaTeMaTH4YHOI  MOJIENII  €HEPrOKOMIUIEKCY Ha  OCHOBI
MOHOBJIIOBAHUX JKEpENl €Heprii B 3arajlbHOMY BUTIIAAI MOKe OyTH TpecTaBieHa
PIBHSIHHSIM:

Gyn = f[VR;; VRy; CC;; Uj] (1)
ne Gy, - MOKa3HUK €PEKTUBHOCTI EHEPrOKOMILIEKCY;

V - CYKYITHICTh ()aKTOPIB BIIUBY 30BHIIIHBOTO CepeoBHUIlA: (IIBUIKICTh BITPY
(BEY-BiTpoeHepreTuyHa  yCTaHOBKA), iHcomsimist  (DEI-doTtoenexkrpuyunuit
nepetBoproBay, CK-consiunuit konekrop), remneparypa (TH-TennoBuii Hacoc);

Ri: E, A, S, M, F — tunt komruiekcHoi cucremu Ha 6a3i BJIE 3anmexHo Bijg yacTku
MOTY>XHOCTI, 110 3amimaetbes (E - Mikpo; A - MiHi; S - mana; M - cepennst; F — moBHa);

R,: d, h, k, p - Tumm kommiekcHoi cucTemu 3anexHo Big BuaiB BJIE B cucremi:
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d — (mynnekc) komruiekcHa cucrema (nusens reneparop (AIN)+ BEY a6o A" +
®FEII a6o AI' + TH Tommo);

h — (Tpio-) kommiekcHa cucrema (JAI'+BEY+®EII) a6o (JAI'+ BEY+TH) a6o
(Ar'+ BEY+CK);

k — (kBatpo-) kommiekcHa cucrema (/II'+ BEY+®EIT+TH);

p — (menTa-) komruiekcHa cuctema (JII'+ BEY+OEII+CK+TH);

CC; - coOiBapticth BupoOHHUIITBA 1 KBT'TOA enexTpuuHOi eHeprii pi3sHUMH
Busamu BJIE;

U; - BapTicTh KBT BCTaHOBJIEHOT OTY)KHOCTI pi3HuX Buais BJIE.

Pesynbrati MomenmtoBaHHS TOKa3ylOTh, IO TMOEJIHAHHS COHSYHOI TreHeparli,
BITPOBOI €HEprii 3 aKyMyJISTOPHUMHU CHUCTEMaMH PI3HOTO THUIIy Ta JOMOMIKHUMH
JDKepesiaMu eHeprii J03BOJISIE CYTTEBO MMiIBUIUTH €(PEKTUBHICTh EHEPro3a0e3neueHHS
TeIIUIb. Y TIEepioJM HAJUIMIIKOBOI TEeHepallii eHeprisi Mo)Ke HaKONMU4yBaTHCS Y
CUCTEMaxX CE30HHOrO 30epiraHHs, a y nepiogu AeIiuuTy - BUKOPUCTOBYBATUCS JIS
MiATPUMaHHS CTaOUIBHOI pOOOTH 00JIaTHAHHS.

TakuMm YMHOM, BUKOPHUCTAHHS TIOPUIHUX CHEPTreTUYHMX CHUCTEM Y IOEIHAHHI 3
CHEeProoMIaHUMU KOHCTPYKIIMHUMHU MaTepiajJaMd CTBOPIOE TEPEIyMOBHU IS
dbopMyBaHHS aBTOHOMHHMX TEIUIMYHMX KOMIUIEKCIB HOBOTO mokoiiHHs. [loganbimi
JOOCIIDKEHHSI Yy I1IbOMY HampsMi MarOTh OYyTH CHpSMOBaHI Ha YIOCKOHAJICHHS
MaTEMaTUYHUX MOJIEJeH EHEPreTHUYHUX CHUCTEM, ONTUMI3AIliI0 iX MapaMeTpiB Ta
MIJIBUIIEHHS €EKTUBHOCTI BUKOPUCTAHHS BIHOBIIOBAHUX JKEPEI EHEprii.
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CaiTiiuk AHacTacis

3100yBay BHILOI OCBITH MariCTe€pChbKOro piBHS

Kadenpa dbynmaMeHTaIbHUX TUCITUILIIH TOYaTKOBOI OCBITH
JporoOuibKuil Aep>KaBHUM MearoriYyHuil yHIBEPCUTET
imeHi IBana ®@panka, Ykpaina

AHoTanig. Y crarti po3riasHyTO MNpoOJieMy BHUKOPUCTAHHSA HAapOA03HABYOIO
MaTepiaiy B Ipolieci HaBYaHHS MaTEMaTUKH B MOYATKOBIN mIKoji. OOIpyHTOBAHO
3HAUYEHHSI ETHOKYJBTYPHOTO 3MICTY HaBYaJIbHOTO Marepiany s (OpMyBaHHS
MaTeMaTUYHUX 3HaHb, PO3BUTKY TI3HABAIBHOI AKTUBHOCTI Ta BHUXOBaHHS
HaI[IOHAJIBHOI CBIIOMOCTI MOJIOJIIMX IIKOJSAPiB. BHOKpeMIIEHO TUIAKTHUYHI YMOBHU
e(eKTHBHOTO 3aCTOCYBaHHS HApOJO3HABUOTO MaTepialy Ha YpPOKax MaTEMaTHKH.
[IpoanaiizoBaHO MOXKIJIMBOCTI IHTETPAIlil HAPOAHUX TPAAUILiH, (POIBKIOPY, €TEMEHTIB
HApOJIHOI KYJIbTYPH y 3MICT MaTEMaTUIHHUX 3aBaHb.

KurouoBi ciioBa: Hapomo3HaBUMii Marepiaj, MOYaTKOBA IIIKOJIA, HABYAHHS
MaTEeMaTHKH, TUIaKTHYHI YMOBH, MATeMaTHYHA OCBiTa, HAPOJIHA TIearorika.

BBenennsi. [IpobiemMa BUKOpHCTaHHS HAPOJO3HABYOTO MaTepialy y HaBYaHHI
MOJIOJIIITIMX IIKOJIAPIB  JIOCTIKyBajgacs OaraTbMa YKpPaiHCBKUMM II€aroramu.
3HauHUN BHECOK y PO3pOOJICHHS TEOPETUYHMX 3acaj eTHomemaroriku 3poowmm C.
Pycoga, B. Cyxommuncekuii, O. Jlyxaosu4, I. Orienko Ta iHmi Haykosii [2; 4; 7].
BoHu migKpecnioBaJid BaXKIMBICTb BUKOPHCTAHHS HAI[IOHAJIBHOI KYJIBTYpU Yy
BHUXOBaHHI MiIPOCTAIOYOTO MOKOJIIHHS.

MeTtoanuHi aclieKTH HaBYaHHS MaTEMaTUKH B MOYATKOBIM IIKOJI PO3KPUTO Y
npausgx O. Casuenko, M. bormanouua, C. CkBoproBoi, H. bibik Ta iHmux
JTOCTITHUKIB. Y iXHIX po0OOTaX HAroJoIIyeThCcs Ha HEOOXITHOCTI BUKOPHUCTAHHS
PI3HOMaHITHMX METOJIB 1 3aC001B HaBYAHHS, 110 CIPUSAIOTH PO3BUTKY IMI3HABAIBHOT
akTUBHOCTI y4HiB [1; 4; 6]. Pazom 3 TmMm mpoOieMa iHTerparii HapoI03HABYOTO
Marepiary y 3MiCT MaTeMaTHYHO1 OCBITH MOJIOAIINX IIKOISAPIB NOTPeOyeE MOIATBIIOTO
JIOCIIKEHHS.

Meta Ta 3aaa4i gocjigkeHHsi. BusnaueHHs Ta oOTpPYHTYBaHHS JUIAKTHUYHUX
yYMOB €()eKTUBHOI'O BUKOPHUCTAHHS HAPOA03HABYOI0 MaTepially y MOYaTKOBOMY KypcCi
MaTEeMaTUKH.
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Pe3yabTatn gociigkeHHsi i ix oOroBopenHsi. CyyacHa cucTeMa OCBITH
OpIEHTY€ThCS Ha (OpPMYyBaHHS TapMOHINHO PO3BUHEHOI OCOOMCTOCTI, 3AaTHOI
YCBIJOMJIFOBATH BJIACHY KYJIBTYpHY 1JICHTHYHICTh 1 BUKOPUCTOBYBATH 3HAHHSA Y
MPaKTUYHIA JIIIBHOCTI. Y I[bOMY KOHTEKCTI OCOOJMBOrO 3HAaueHHS HalyBae
1HTErpaIlisi HABYAJILHOTO 3MICTY 3 HAI[IOHAIBHOIO KYJIbTYPOIO Ta TPAAHITISIMHU.

BaxmmBuMm  3acobom  peamizamii  1IbOrO  3aBJaHHA €  BUKOPHUCTAHHS
HapOo03HABUOI'0 MaTepiaiay B OCBITHbOMY Mpoiieci. Hapomo3HaBCTBO MiCTUTH OaraTuit
Mi3HaBaJbHUN TOTEHIlIAN, KW MOXKe OyTHM BHUKOPHUCTAHUN HE JIMIE HAa YPOKax
TYMaHITapHOIO LIMKIY, a i y TIpolieci HaBuyaHHs Matematuku [3; 10].

BuxopucTtanHs HapoA03HABUOTO MaTepially CIIpHsIE MiABUILEHHIO IHTEpECYy YUHIB
710 HaBYaHHS, (OPMYBaHHIO MOTHBAIIi1 0 Mi3HABAIBHOT IISUIHHOCTI Ta BCTAHOBJICHHIO
3B’SI3Ky MK HaBYaJIbHUM MaTeplajoM 1 peanbHUM KUTTAM. Hapono3HaBui Bi1OMOCTI
MOXXYTh 3aCTOCOBYBAaTHCS JUIS LIIOCTpallli HAaBYAJIBHOTO Marepiainy, aKTHBI3allil
MI3HaBaJbHOI JISJIHOCTI YYHIB 1 PO3BUTKY iXHBOI'O MHCJEHHS. Y 3B’S3Ky 3 LIUM
BUHHMKAE MOTpeda y BU3HAYEHHI JUAAKTUYHUX YMOB €(EKTUBHOTO BHUKOPHCTAHHS
HApOJI03HABUOI'0 MaTepiaidy y NOYaTKOBOMY KypCi MaTeMaTHKU.

Hapono3naBumii MaTepian € BaxJIMBUM KOMIIOHEHTOM HalllOHANBbHOI KyJIbTYpH,
110 BiJ00Opa)xae iCTOpUYHUMN TOCBI HAPOLY, KOTO TPAIuILii, 3BUYAl, TOOYT 1 CBITOTJISI.
Bukopucranns Ttakoro marepially B OCBITHBOMY IMpolieci crpusie (GOpMyBaHHIO Y
IIKOJISIPIB  HAI[IOHAIBHOI CaMOCBIZIOMOCTI, TIOBaru 0 KYJIbTYpHOI CHAIIIMHA Ta
1HTEpecCy 10 Mi3HAHHS PIAHOTO Kparo.

VY mporieci HaBYaHHS MaTEMaTHKU HAPOJIO3HABYMI MaTepiajl MOXKE BUKOHYBAaTH
KibKa QyHKIiH [1; 5]: HaBUaNIbHY; BUXOBHY; PO3BUBAJIbHY; MOTHBALIIMHY.

HapuanpHa (yHKIIIS MOJArae y BUKOPUCTAHHI HAPOJIO3HABUMX BIJIOMOCTEH ISt
MOSICHEHHST MaTEeMaTUYHUX TIOHATH 1 3aKoHOMIpHOcTeW. BuxoBHa ¢yHKIIIS
crpsiMoBaHa Ha (POPMYBaHHS MOPAJIbHUX IIHHOCTEH, JH000B1 10 PIAHOI KyJIbTYpHU Ta
MOBAry JI0 TPAJAUIliil HApOy.

Po3zBuBanpHa  (QyHKIIST  HApOJO3HABUOTO  MaTepialy  MpPOSBIAETHCA Y
CTUMYJIIOBAaHHI [MI3HABaJbHOI AISUIBHOCTI Y4YHIB, PO3BUTKY IXHBOTO MHUCIJICHHS,
MOBJICHHS Ta TBOPUYMX 3A10HOCTEH .

EdexkTuBHICTh BUKOPUCTAHHS HAapOJ03HABUOTO MaTrepiany y Ipoleci HaBYaHHS
MaTeMaTUKH 3aJIe)KUTh Bl JOTPUMAHHS IIEBHUX JTUJAKTHIHUX YMOB [1; 6]:

1. CucTteMaTHYHICTh BUKOPUCTAHHS HAPOJ03HABUOTO MaTepiaiy.

Hapono3naBumii Mmartepian Mae€ BHKOPUCTOBYBATHCA HE €MI30IWYHO, a
cUCTEeMaTU4YHO. BaxinBo, 1100 BiH OpPraHivyHO MOEIHYBABCS 31 3MICTOM HaBYAJIbHOI
porpamu Ta JIOT1YHO JOMOBHIOBAB MaTEMaTUYHUI MaTepiall.

Hampuknan, mig wac BuBYeHHS Temu «Yucma 1 BEIMYMHA» MOXKHA
BUKOPUCTOBYBAaTH 3ajadi, MOB’si3aHI 3 HAPOJHUMH PEMECIAMH, TPATAULIMHUMHU
BUJIaMHU JiSTTLHOCTI 200 TOCITOAAPCHKOO AISUTHHICTIO YKPATHITIB.

2. 3B’A30K HAaBYAJILHOT'O MaTepiay 3 >KUTTEBUM JIOCBIJIOM YUHIB.

Opnielo 3 BaXIMBUX yMOB €(QEKTUBHOTO BHUKOPUCTAHHS HapOJ03HABUOTO
MaTepialy € BCTaHOBJICHHS 3B 3Ky MK HAaBYAJIBHUM 3MICTOM 1 )KUTTEBUM JIOCBIJIOM
TUTEH.

173



Proceedings of the 6™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Achievements of Science and Applied Research"
jF7 SCIENCE SPACE March 30 — April 1, 2026, Dublin, Ireland
I —— ]

MareMaTruuHl 3a7a4li MOXYTh MICTUTH 1H(GOpPMAIII0 TIPO HAPOAHI TPaAMILi,
KaJICHJApH1 CBATA, HApOAHI MPOMUCIIH, 110 POOUTh HABYAHHS OUIBII 3MICTOBHUM 1
I[IKaBUM JIJISI YYHIB.

Hanpuknan: Ha sspmapky npogaBaiu TJIMHSHI TOPIIKMKH. Y TIEpIIoMy psiay Oyiio
12 ropuiukis, a y ipyromy — Ha 6 6inbine. CKUIbKY TOPIIUKIB OyJI0 Y Apyromy psiay?

Taxi 3a7aui He nuiie GOpMyIOTh MAaTEMAaTHYH1 BMIHHS, a i 3HAWOMJISITh YYHIB 13
€JIEMEHTaMU HapOAHOI KYJIbTYPH.

3. Bukopucranas pisHux GopM 1 METO/I1B HAaBYaHHSI.

EdexkTuBHICTh BUKOPUCTaHHS HAapOJ03HABUOTO Marepiany y Ipoleci HaBYaHHS
MaTEeMaTHKH B MOYATKOBIM IIKOJI1 3HAYHOO MIPOIO 3aJICKHUThH BiJl JOTPUMAaHHS IEBHUX
TUIAKTUYHUX yMOB. CaMme BOHM 3a0€31e4yI0Th OpraHiyHe MOETHAHHS MaTEMaTUYHOTO
3MICTY 3 €JIEMEHTaMHM HAapOAHOI KYJbTYpH, CIPHUSIOTh aKTHBI3alli MI3HABAJIBHOT
JISTTBHOCT] YYHIB Ta (POPMYBAHHIO IXHBOTO 1HTEpeCy A0 HaBuaHHA. Cepes TakuX yMOB
BOXJIMBE MICIle TMOCIIal0Th CHUCTEMATHUYHICTh BUKOPUCTAHHS HApOJ03HABYOTO
MaTepiany, 3B’ 130K HaBYIHHOTO 3MICTY 3 dKUTTEBUM JIOCBIJIOM yYYHIB Ta 3aCTOCYBaHHS
pI3HOMaHITHUX (POPM 1 METO1IB HABYAHHSI.

CucreMaTHYHICTh BHUKOPUCTaHHS Hapoj03HaBYoro wmarepiany. OpHieo 3
HAaWBAXKJIUBIIINX JUJAKTUYHUX YMOB €(EKTUBHOTO BHUKOPHCTAHHS HApPOJI03HABYOTO
MaTepialy y MOYaTKOBOMY KypCi MaTEMaTHKH € HOTro CHCTEMaTH4HE 3aCTOCYBAHHS.
Hapomo3naBui BiJOMOCTI TOBHHHI BUKOPHCTOBYBATHCS HE €MI30AUYHO abo
BUIA/IKOBO, a OyTH OPraHiuHO BKJIIOYEHUMH J0 3MICTY HaBYAJIBHOIO Mpoliecy. Takuii
niaxin 3a0e3neuye mocTynoBe (GOpMyBaHHS y HIKOJISPIB YSABJICHb MPO HAI[lOHATIBHY
KYJBTYpY Ta 1i 3B’S130K 13 HaBUAJIbHOIO JISUIBHICTIO [8].

CucrematnuHicTh nependayae UUIECOPSIMOBAHE BKJIIOYEHHS HapOI03HABYOTO
MaTepiaiy y pi3Hi TeMu Kypcy MaTeMaTuk. e MoxxyTh OyTH ik MaTeMaTH4H1 3a/1a4i,
IO MICTSITh BiJOMOCTI MPO HAPOAHI Tpamuilii, Tak i pPI3SHOMAaHITHI TPUKIAIH,
utrocTpartii ado MpakTU4HI 3aBJaHHs. 3aBAsSKU IbOMY yUHI IIOCTYIOBO YCBIIOMITIOIOTh
3B’SI30K MI>K MaTEMaTUYHUMU 3HAHHSIMU Ta KyJIbTYPHOIO CHAAIIMHOIO CBOI'O HAPOY.

Oco01MBO €(PEeKTUBHUM € BUKOPHUCTAHHS HApOJO3HABUOrO MaTepiayly Mij 4dac
BUBYCHHS TeMH «Ywuca 1 BelmnauHm». Y 11ed epio yuH1 3HAMOMIISITBCS 3 OCHOBHUMH
YUCIOBUMHU TIOHATTSAMH, BUKOHYIOTh OOYHMCIEHHS Ta pO3B’S3YIOTH 3ajadi.
Bukopucranus 3amad, MoB’sI3aHUX 13 TPAAMIIIHHUMHM BHJIAMH JTISZIBHOCTI YKPAaiHIIIB,
cripusie pOpMyBaHHIO B YUHIB OUIBII IITHOOKOTO PO3yMIHHS HaBUAJBLHOI'O MaTepiay.

Hampuknan, migm wac BHWBYCHHS TEMH JOJaBaHHS 1 BiIHIMAHHSI MOXHA
BUKOPUCTOBYBAaTH 3a/iayl, MOB’S3aHI 3 HAPOJHUMH peMeciiaMd a0 CUIbCHKUM
rocrnosapcTBoM. Taki 3agadi MOXYTh ONMCYBaTH MPOIEC BUTOTOBJICHHS TIUHSHOTO
MOCY/ly, BUWIIIKaHHS X102, BUTOTOBJICHHS BHPOOIB HApOJHOTO MHCTENTBa abo
30MpaHHsT BpoXKaro. Y pe3ysabTaTi y4YHI HE JIMIIEe BHUKOHYIOTh MaTeMaTHU4HI
OOYMCIeHHS, a W OTPUMYIOTh HOBI 3HAHHS MPO TPAAULIWHI BUIM ISIBHOCTI
YKPaiHCHKOTO HApOy.

CucreMaTH4HEe BHKOPUCTAaHHS HApPOJIO3HABUOTO MaTepialy CIpHsIE TaKOoXK
(dbopMyBaHHIO B YUHIB IIJIICHOTO CBITOTIISAY. JiTH MOYMHAIOTH YCB1IOMJIFOBATH, IO
MaTeMaTHKa € HEeBi'’EMHOI0 YAaCTUHOK TIOBCSAKIACHHOTO JKUTTS 1 MOXe

174



Proceedings of the 6™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Achievements of Science and Applied Research"
jF7 SCIENCE SPACE March 30 — April 1, 2026, Dublin, Ireland
I —— ]

3aCTOCOBYBaTUCA y pi3HUX cepax misuibHOCTI JroauHu. Kpim Toro, Takui miaxij
aoromarae (popMyBaTH MO3UTHUBHE CTABJICHHSI 10 HABYAHHS Ta TiIBHUIILY€ MOTHUBAIIIO
Y4HIB JI0 BUBUEHHSI MaTEMaTHKH.

TakuM 4YnMHOM, cUCTEMaTHYHE BUKOPUCTAHHS HAapOJ03HABUOIO Marepialy y
mpoleci HaBYaHHS MAaTEMAaTUKHU CIpHUSE MIABUIICHHIO €()EKTUBHOCTI OCBITHHOTO
npoiiecy, (GOPMYBaHHIO TII3HABAIBHOTO IHTEPECY YYHIB Ta PO3BUTKY IXHBOTO
IHTENEKTYyaJIbHOIO MOTEHLIATY.

3B’S30K HABUYAJIBHOTO Marepialy 3 JKHTTEBUM JOCBioM y4HIiB. He wmeHIn
BAXJIMBOIO JTUAAKTUYHOIO YMOBOIO BHUKOPHCTAHHS HApOJ03HABYOTO MaTepialny €
BCTAHOBJICHHSI TICHOTO 3B’SI3KYy MDK HaBYAJbHUM 3MICTOM 1 JKUTTEBHM JIOCBIIOM
MOJIOAIIUX IIKOJApiB. JlJig nAIT€H MOYAaTKOBOIO IIKUIBHOTO BIKY XapakTEpHUM €
KOHKPETHO-00pa3HUi XapakTep MHCIEHHS, TOMY BOHM Kpalle CIOpUAMAIOTh 1
3aCBOIOIOTH 1H(POPMAIIiI0, sIKA MTOB’s3aHAa 3 peaIbHUMHU KUTTEBUMU cuTyarlisimu [11].

CaMe TOMy MaTeMaTH4HI 3aBJIaHHS, 11O MICTATh €JIEMEHTH HapOJ03HABCTBA,
MOBUHHI BiI0Opa)kaTu 3HAOMI YUYHSIM SIBHINA, TIpeaMeTH Ta mofii. [le MoxyTsh OyTH
3aja4i, MMOB’53aHl 3 HAPOJHUMHU CBATAMH, SPMAapKaMH, TPaJULINHUMHU peMecIamH,
CUIBCBKMM TrocrmojapcTBoM abo moOyToMm ykpaiHumiB. Taki 3aBmaHHs poOJATH
HaBYAJIBHUN MaTepiai OUIbII TOCTYITHUM 1 3pO3YMLUITUM JUISl TITEH.

Hanpuknan, mig yac po3’s3yBaHHs 3aaaul: «Ha spmapky npojaBanu TIHHSHI
ropIivKy. Y nepmomy psany Oymno 12 ropuiukis, a y Apyromy — Ha 6 Ounbine. CKUTBKH
ropuiMkiB Oyj0 y Jpyromy psay?» YdHI HE JMIIe BUKOHYIOTh MaTeMaTHU4HI
OO0YHCIIeHHS, a i II3HAIOTHCS PO OJIMH 13 TPAIUIIHHUX €IEMEHTIB HApOIHOI KyJIbTypH
— sipMapoK. Y pe3yibTaTi HaBYalIbHUN MaTepiaia HaOyBa€e MPaKTUYHOIO 3HAYEHHS Ta
cTae OUThII I[IKABUM JJIs LUKOJISIPIB.

KpiM Toro, BCTaHOBJIEHHS 3B 3Ky MDK MaTeMaTHYHUMH 3aBJIaHHSAMHU Ta
KUTTEBUM JIOCBIJIOM YYHIB CHPHUSE PO3BUTKY iXHBOTO JIOTTYHOIO MHCIEHHS. JliTH
BYATHCSI aHAJI3yBaTH YMOBY 3a]1adi, BCTAHOBIIIOBATH B3a€EMO3B’SI3KU MK BETMUMHAMU
Ta 3aCTOCOBYBAaTH OTPUMAaHI 3HaHHS y MPAaKTHUYHUX cuUTyauisx. Takuil miaxia Takox
ciupusie (OPMYBaHHIO B YYHIB YMIHHS BUKOPHUCTOBYBaTH MaTE€MaTH4HI 3HAHHS Y
MOBCSAKJICHHOMY KHTTI.

BaxnuBuM € TakoX Te, IO BHUKOPUCTaHHS HApPOJO3HABUOTO Marepianry
JI0TIOMara€e BUXOBYBATH y HIKOJIAPIB MOBAry 10 KyJbTYpHOI CIIaIIIIMHUA CBOTO Hapoay.
[Tin 4yac BHMKOHaHHS MaTEeMaTHMYHUX 3aBAaHb YYHI 3HAHOMIATBCS 3 HApOIHUMHU
TpaauLisAMU, peMeclaMd Ta 3BUYAsIMH, M0 crpusie (OpMyBaHHIO HAI[lOHATBHOI
CBIJIOMOCTI Ta IMOYYTTS TOPJOCTI 32 CBOIO KYJIBTYPY.

Bukopucranus pisHuX (opm 1 meroniB HaBuaHHA. llle oaHi€r0 BaXKJIMBOIO
JTUAAKTUYHOI YMOBOIO €(EKTHBHOI'O 3aCTOCYBaHHS HApOJO03HABUOrO Marepialy y
MOYaTKOBOMY KypCl MaTe€MaTUKH € BUKOPUCTAHHS PI3HOMaHITHHX (OpM 1 METO[IB
HaBuaHHA. [le 103BoMsSE 3poOUTH HABYAIBHUI TPOIEC OUTHIN IiKaBHM, aKTHBHUM 1
PE3yJIbTaTUBHUM.

Hapono3naBumii marepiag MoOK€ BHUKOPUCTOBYBAaTHUCA y pi3HUX (opmax
HAaBYAJIBHOI JISUTBHOCTI: TiJ 4Yac (POHTAIBHOI poOOOTH, TPYNOBUX 3aB/IaHb,
IHAMBITYaJIbHOI AISUIBHOCTI Y4YHIB, @ TaKOX y MpoOIeci MPOBEACHHS 1HTErPOBAHUX
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ypokiB. Hanmpukiaa, Ha IHTErpOBaHUX ypOKax MaTeMaTHUKU Ta HApPOJO3HABCTBA Y4H1
MOXXYTh BUKOHYBATH 3aBJIaHHS, MTOB’S3aHi 3 JOCIIHKEHHSIM OpPHAMEHTIB YKpaiHChKO1
BUIIIMBKU a00 MHCAHOK, BU3HAYATH KUIBKICTh €JIEMEHTIB Y Bi3€pyHKaX, 3HAXOIUTH
reoMeTpuYH1 (HIrypu Ta BCTAHOBIIFOBATH 3aKOHOMIPHOCTI 1X po3mitieHHs [3; 6; 11].

BaxnuBe 3HaUYCHHSI Ma€ TaKOX BUKOPUCTAHHS TUAAKTUYHUX irop. IrpoBi MeTou
CHPUSIOTH MIJBUILIECHHIO IHTEpECYy Y4HIB JO HABYAHHS Ta CTBOPIOIOTH IMO3UTHBHY
emotliitny arMocdepy Ha yporii. Hampukian, yduTens MOKe 3aIpOIOHYBATH YUHSIM
MaTeMaTU4Hy TPy, OB’ sA3aHy 3 HAPOJHUMH TPATUIIIMUA a00 CBATAMHU.

Kpim Toro, epekTuBHUM € BUKOPUCTaHHS MPAKTUYHUX 3aBJIaHb 1 IOCTIIHUIIBKOT
AISUTBHOCTI. YYHI MOXYTh BHKOHYBaTH pPI3HOMAHITHI 3aBJaHHS, MOB’s3aHI 3
BUMIPIOBAHHSAM, TOPIBHSIHHAIM BEIMYMH a00 CKIAJaHHSIM MaTeMaTHUYHUX MOJIETeH.
Hampukian, BOHH MOXYTh JTOCIIKYBAaTH OPHAMEHTH HAPOIHOT BUIITUBKY, BU3HAYATH
KUIBKICTh TEOMETPUYHUX (Iryp Yy Bi3epyHKYy a00 3HAaXOJUTH 3aKOHOMIPHOCTI Yy
noOy10Bl OpHaMEHTIB [6].

3acTocyBaHHS PI3HUX METOJIB HABYAHHS CIIPUSE PO3BUTKY TBOPUUX 3/11I0HOCTEM
y4HiB, ()OpMYBaHHIO iIXHBOI MI3HABAJIBLHOI AKTUBHOCTI Ta MiABUIICHHIO €(PEKTUBHOCTI
HaBUYAJIBHOTO TIporiecy. TakuM YMHOM, BUKOPHCTAHHS HApOJ03HABUOTO MaTepiary y
MOEIHAHHI 3 PI3HOMaHITHUMH (DOopMaMu 1 METOJlaMH HaBYAHHS CTBOPIOE CIIPUSITIIMBI
yMOBH JiJi1s1 (POPMYBaHHS MaTEMaTUYHUX 3HaHb, PO3BUTKY MUCJICHHS Ta BUXOBaHHS
HaIIOHAIBHOI CBIIOMOCTI MOJIOJIIINX IITKOJISPIB.

EdexkTuBHe  BUKOpUCTaHHS  HApOJO3HABUOTO  Mmarepiany  mepeadayae
3aCTOCYBaHHS PI3HOMAHITHHX METO/IB HABYaHHSI:

¢ MATEMATUYHUX 3324 HAPOJI03HABUOI'O 3MICTY;

o TUJIAKTUYHUX 1TOP;

o IHTETPOBAHUX YPOKIB;

o IPAKTUYHUX 3aBJIaHb;

o TOCIIITHUTIBKUX BIIPAB.

[IpakThuHa AISUIBHICTH YYHIB CIpPHUSE KpalloMy 3acBOEHHIO HABYAIbHOTO
Marepially Ta PO3BUTKY IXHIX Mi3HaBaJbHUX 3/110HOCTEe. HaBuaHHs maTeMaTuku €
O11b1I €PEKTUBHUM, KOJIM YYH1 BUKOHYIOTh TPAKTUYHI JI1i Ta CAMOCTIHHO B1IKPUBAIOTh
HOBI1 3HAHHS.

[Tin wac moOopy HapoOaO03HABUOTO MaTepially HEOOXIMHO BpPaxoBYBaTH BIKOBI
OCOOJIMBOCTI YYHIB IIOYaTKOBOi IIKOJM. Marepial TOBUHEH OYTH JOCTYITHHM,
3pO3YMLINM 1 I[IKaBUM JJIS JIITEH.

Y 1-2 xjacax JOOUUIBHO BHUKOPHCTOBYBAaTH KOPOTKI OIOBIJAHHS, 3arajkw,
NPUCHIB’S, MOB’si3aHl 3 uyMciaamu. Y 3—4 kjacax MOXKHA 3ajlydaTd YYHIB JI0O
CaMOCTIMHOTO TIONIYKYy HapoJ03HaBUOi iH(opMallii Ta CTBOPEHHS TEMaTUYHUX
MIPOEKTIB.

Hapono3naBumii MaTepian Moxke OyTH BUKOPUCTAHHM M1 Yac BUBUEHHS PI3HUX
TeM Kypcy marematuku. Hanpukmnan:

UYucna 1 Hymepariis

3amayul MOXKYTh MICTHTH 1H(OpMAII0 PO HAPOAHI CBITA, TPAJHUIIMHI CTpaBH,
pemecia.
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Apudmernuni aii

[Ipuknaau MOXyTb OyTH OB’ s13aH1 3 MIPAXYHKOM IIPEIMETIB HAPOHOTO MOOYTY
a00 pe3ynbTaTiB Mpaili.

['eomeTpuuHuii Matepiain

[lin uyac BUBYEHHS TEOMETPUYHHMX (Iryp MOKHA aHaJi3yBaTH OPHAMEHTH
YKpaiHCHKO1 BUIIIMBKU, MTMCAHOK, HAPOJHUX KUIUMIB.

[HTerpanisa HapoAHUX TpaAULii, POJIBKIOPY Ta €JIEMEHTIB HAPOIHOI KYIbTYpHU Y
3MICT MaTEeMAaTHYHUX 3aBJIaHb € BAXJIMBUM HAMPSIMOM yJIOCKOHAJEHHS HAaBYAIHHOTO
npoIecy y IMOoYaTKoOBiM mmikoji. Takui MiAXid BIANOBIA€ CYYaCHUM OCBITHIM
TEHJCHIIISIM, 30KpeMa IHTerpaiii 3MICTy OCBITM Ta peali3alii KOMIETEHTHICHOTO
niaxoqy A0 HaBuaHHs. [loeqHaHHS MaTeMAaTHUYHUX 3HAHb 13 HAPOJIO3HABUUM
MarepiajioM CHpusie€ He Juiie (GOpMyBaHHIO OOYUCITIOBIBHUX YMiHB 1 JIOTTYHOTO
MUCJICHHS, a 1 BUXOBAaHHIO B YUHIB 1HTEPECY /10 HAIIOHABHOT KYJIbTYpPHU, TPATUIIIHN 1
3BMYAIB YKpAalHCBKOro Hapoay [3; §; 10].

OnHi€l0 3 MOXJIMBOCTEM IHTErpallii HapoJ03HABUOTO MaTepially y HaBUaHHS
MaTEMaTUKH € BUKOPUCTAHHS (POJBKIOPHUX E€JIEMEHTIB, 30KpeMa HapOJHUX Ka3o0K,
3araJiok, TPUCIIB’iB 1 MPUKA30K, SKI MICTATH YHCIOBY CHMBOJIKY. Y 0aratbox
HapOJHUX TBOpPaX BHUKOPUCTOBYIOTbCS 4HCIA, IO MAalOTh CHUMBOJIIYHE 3HAYCHHS,
HaIPUKJIAJ TP, CIM, IBAHAUATh. Taki NpUKIaaAd MOXYTh OyTH BUKOPUCTAHI 1] Yac
O3HAWOMJICHHS YUHIB 13 YMCJIaMU Ta iX BiracTuBoCcTsIMU. Hanpukitan, mig yac pobotu 3
YUCIOM TPU BYHTEIh MOXE 3BEPHYTHCS 1O HApOJHUX Ka30K, y SKHAX YacTo
3yCTpIYaIOThCSA TpU Tepoi, Tpu BUMPOOyBaHHA abo Tpu 3aBaaHHs. lle momomarae
3pOOUTH MPOIEC HABUYAHHS O1TBII €MOI[IHHO HACUYCHHUM 1 3pO3YMUIUM JIJIs IITEH.

3HauH1 MOKJIMBOCTI ISl IHTErpallil HAPOAHOI KyJIbTYpH Y 3MICT MaTeMaTUYHUX
3aBJlaHb MAOTh HAPOJHI TPaAMIlli Ta 3BUYAl, SKi BiIOOpaXatOTh OCOOJMBOCTI KHUTTS
yKpaiHcbkoro Hapoay. Hampukmnan, matemMaTH4H1 3a7adi MOXKYTh OyTH MOB’sI3aHi 3
HAapOAHUMH CBSITaMH, sSpMapKamH, OOpSAOBUMHM JiiicTBaMH a0 TpaaUIIHHUMU
BUJIaMU TOCTOAAPCHhKO1 MAisuIbHOCTI. Takl 3aBHaHHs JIOMOMAararTh YYHSIM Kparie
3pO3YMITH MPAKTUYHE 3HAYCHHS MaTeMaTUYHUX 3HAHb 1 YCBIJIOMHUTH i1X 3B’SI30K 13
pEATbHUM KHUTTSIM.

[Ipuknagom iHTerpamii Moxke OyTH 3ajada, TMOB’s3aHa 3 IIJTOTOBKOIO [0
HapozaHoro cBsTa: Jlo cBsita rocnoguHs crekia 24 Bapenuku. Ha oqHy Tapiiky BoHa
nokJajga 6 BapeHukiB. CKUTBKM TapuUIOK MOTPiOHO, 100 PO3KJIACTH BC1 BApEHUKH?
Po3B’s3ytoun Taky 3amady, yuHi HE JIMIIe BUKOHYIOTh MaTeMaTUYH1 OOYUCIICHHS, a i
3HAMOMJIATBCST 3 TPAAMIIIMHUMU YKpPAaiHCBKUMH CTpaBaMd Ta OCOOJIMBOCTSIMHU
HapOJHOrO MOOYyTY.

BaxxnuBum HampsiMoM IHTerparlii HapoOJHOI KyJIbTYpH y 3MICT MaTeMaTU4YHOI
OCBITH € BUKOPHUCTaHHS €JIEMEHTIB HApOAHOTO JEKOPATUBHO-YKHTKOBOT'O MUCTEIITBA,
30KpeMa OpHAMEHTIB YKpaiHChKOI BUIIMBKH, MHUCAHKAPCTBA, TKALITBA Ta P13bOJCHHS
no jepeBy. Taki eJeMEHTH MOXYTh OyTH BHUKOPHUCTaHI TMiJi 4Yac BHUBYCHHS
r€OMETPUYHOr0 MaTepiany. Y4Hl MOXKYTh aHali3yBaTu (OpMy €JIEMEHTIB OPHAMEHTY,
BU3HAYATH TE€OMETpUYHI  (Irypu, B3HAXOAWTH CHUMETPII0, BCTAHOBJIIOBATH
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3aKOHOMIPHOCTI TIOBTOPEHHsI Bi3epyHKiB. lle cmpusie po3BUTKY NPOCTOPOBOTO
MUCJIEHHS Ta (POPMYBAHHIO €CTETUYHOTO CIpuiHATTSA [10].

Hamnpuknan, mig dac BuBueHHS TemHu «['eoMeTpuuHi Qirypw» yduTenb MOXKe
3aMpONOHYBATH YUHSIM JOCIIIUTH OPHAMEHT YKPaiHChKOT BUIIIMBKY Ta BU3HAYUTH, SIKI
reoMeTpuyHi Girypu BUKOPUCTAHO Y BI3EPYHKY. Y UHI MOXKYTh MiJIpaxyBaTH KUIbKICTb
TPUKYTHUKIB, KBaJpaTiB ab0 poMOIB y IMEBHOMY €JIEMEHTI OpPHAMEHTYy, a TaKOX
BU3HAUMUTU 3aKOHOMIPHICTh iX PO3TaIlyBaHHSI.

[Ile omauM e(peKTUBHUM HAIPSIMOM 1HTETpaIlli HApOJHOT KyJbTypHU Y HaBUAHHS
MaTE€MaTUKH € BUKOPUCTAHHS HApOJHUX Irop, fKI MICTATh €JIeMEHTH Jiu0u abo
oOuncnenb. Taki irpu COPUSIOTH aKTHBI3aLlll HABYAIBHOI AISUTBHOCT] YYHIB, PO3BUTKY
yBaru, nam’siTi Ta MBUAKOCTI MucieHHs. [lix yac mpoBeleHHsS MaTeMaTUYHUX 1rop
Y4HI MOXYTh BHMKOHYBaTHM pI3HOMAaHITHI 3aBAaHHS, MOB’A3aHl 3 MIAPAXyHKOM
MpPEJAMETIB, MOPIBHIHHAM YHCEN 200 BUKOHAHHSM apu(METUYHUX JTiH.

[HTerpanisa HapoAO3HABYOTO MaTepiay y 3MICT MAaTEMaTHYHUX 3aBAaHb TaKOX
cupuse (PopMyBaHHIO MUDKNpeAMETHUX 3B sA3KiB. [loemHaHHS MaTeMaTwkh 3
eJIeMEHTaMH 1CTOpii, KyJbTypH Ta HApOJIO3HABCTBA JO3BOJISIE CTBOPUTH ILTICHY
KapTHHY CBlTy Ta PO3MIUPUTH prroslp yuHIB. Y pe3yibTaTi HaBYaHHA CTa€ OLIbII
3MICTOBHHM 1 cripusie (POPMYBaHHIO PI3HOCTOPOHHBO PO3BUHEHOT ocobucTocTi [11].

BaxxnuBo 3a3HaunTH, 110 BUKOPHCTAHHS HAPOJI03HABYOTO MaTeplaJIy Ha ypoKax
MaTeMaTUKd TOBMHHO OYTHM NE€AaroriyHo JOLUIBHUM 1 BIJNOBIIaTH BIKOBUM
0cOoOMMBOCTSAM y4HiB. Matepian Mae OyTH AOCTYIHUM, 3PO3YMIIHM 1 I[IKaBUM MJIs
niteil. TiTbku 3a TAKUX YMOB BiH CHIpUATHME €(DEKTUBHOMY 3aCBOEHHIO MAaTEMAaTHUHUX
3HaHb 1 PO3BUTKY MI3HABAJIILHOI AKTUBHOCTI IIKOJISIPIB.

Otxe, IHTErpaiiss HAPOJAHMX TpPaauLINA, (QOJBKIOPY Ta E€JIEMEHTIB HapOIHOI
KyJIbTYpU Y 3MICT MaTeMaTHYHUX 3aBJaHb Ma€ 3HAYHUU OCBITHIN moTeHIlian. BoHa
CTpUs€ MiABUIICHHIO IHTEPECY yUHIB O HaBUAHHs, PO3BUTKY iXHHOTO MHUCJICHHS Ta
dbopMyBaHHIO TMOBard J0 KyJbTypHOI CHAAIIMHU  YKPAiHCBKOTO  HAapoIy.
BukopuctanHs Takoro migxoAy poOUTh HaBYAHHS MaTEMAaTHUKH OLIBII 3MICTOBHHM,
MPaKTUYHO CIIPSIMOBAHMM 1 ME1aroriyHo €(PEeKTUBHHUM.

[IpakTika BUKOPHCTAaHHS HapOJO3HABUOIO MaTepialy Ha ypoKax MaTeMaTHKH
nokasye, 110 TaKI/Iﬁ X171 crpuse Hi,Z[BI/IHleHHIO IHTEpeCy Y4HIB JO HaBUYaHHS,

JI0 MaTeMaTHKH.

VY4ni OUTBII 0XO4Ye BUKOHYIOTH 3aBIaHHS, SIKI MOB’s3aH1 3 PEANbHUM KUTTAM 1
KyJIbTypHUMHU TpamuiisiMu. KpiM TOro, BUKOPUCTaHHS HapOJI03HABUOIO Marepiay
CIPUsSIE€ PO3BUTKY JIOTTYHOTO MUCJICHHS, TBOPYMX 3A10HOCTEH 1 MOBJIEHHS IIKOJISIPIB.

BucnoBku. OTXe, BHKOPHCTaHHS HAapOJO3HABYOTO Marepialy y MpoIieci
HaBYaHHS MaTEMaTUKU B IMOYATKOBIM IIKOJI € €()EKTUBHUM 3aCOOOM IiJIBUIIICHHS
SAKOCTI MaTeMaTuyHOi OCBITU. OCHOBHUMH TUIAKTUYHUMH YMOBaMH €(EKTHBHOTO
3aCTOCYBaHHS HapOJI03HABUOI'O MaTepiaiy €:

¢ CHCTEMAaTUYHICTh HOTO BUKOPUCTAHHS;

¢ 3B’SI30K HaBYAJILHOTO MaTepially 3 )KUTTEBUM JOCBIJIOM YUHIB;

¢ 34CTOCYBaHHA PI3HOMAHITHUX METO/1iB HABYAHHS;
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¢ ypaxyBaHHS BIKOBUX OCOOJIMBOCTEN MOJIOIINX HIKOJISPIB.

Peanizamiss uux ymoB crpusie (OpMYyBaHHIO MaTe€MaTUYHOI KOMIIETEHTHOCTI
YVYHIB, PO3BUTKY IXHBOI Mi3HABAJIHHOI AKTUBHOCTI Ta BUXOBAHHIO HAIIOHAIBHOT
CB1JOMOCTI.
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CALITATEA CA ADN - DE LA ONOAREA
MESTESUGARULUI LA ETICA DIGITALA ISO 9001:2026

Gaifutdinova Olga

Profesoara discipline tehnice,

Grad didactic unu

Institutie de invatamant profesional tehnic postsecundar Colegiul Universitatii
Tehnice a Moldovei, Moldova

Rezumat. Aceastd lucrare analizeaza transformarea fundamentala a conceptului
de calitate, de la responsabilitatea individuald a mestesugarului la sisteme complexe de
management unde calitatea devine ,,codul genetic” (ADN) al organizatiei. Cercetarea
se concentreaza pe noile directii ale standardului ISO 9001:2026, care integreaza
inteligenta artificiala, sustenabilitatea si, In mod inedit, un accent sistemic pe cultura

179



Proceedings of the 6™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Achievements of Science and Applied Research"
jF7 SCIENCE SPACE March 30 — April 1, 2026, Dublin, Ireland
I —— ]

calitatii s1 comportamentul etic. Studiul demonstreaza ca succesul organizational
modern depinde de capacitatea liderilor de a institutionaliza valorile prin clauzele de
leadership si management al cunostintelor, asigurand astfel continuitatea etica si
rezilienta dincolo de schimbarile de management sau dependenta de o singura
persoana.

Cuvinte cheie: ISO 9001:2026, cultura calitatii, eticd digitala, ADN
organizational, leadership, sustenabilitate, managementul cunostintelor.

Introducere. Istoria calitatii reprezintd o evolutie de la ,onoare” la
,responsabilitate globald”. In era mestesugarilor, calitatea era o chestiune de méandrie
personald si reputatie, fiind considerata un ,lege nescrisd” a excelentei. Odatd cu
trecerea la productia de masa, legatura directd dintre producator si consumator s-a rupt,
generand necesitatea inspectiei si a controlului tehnic pentru a garanta standarde
minime. In prezent, asistim la o noud schimbare de paradigmi unde calitatea este
redefinitd prin prisma integritatii organizationale si a impactului asupra societatii.
Istoria calitdtii nu este doar o cronica a progresului tehnic, ci o oglinda a evolutiei
constiintei umane In raport cu munca §i societatea. Pentru a intelege de ce ISO
9001:2026 pune astazi un accent atat de mare pe ,,cultura calititii”, trebuie sd privim
inapoi, in atelierele iluminate de flacara mandriei profesionale, cu mult inainte de
aparitia primelor manuale de proceduri. In perioada medievala, conceptul de calitate
era indisolubil legat de cel de onoare. Mestesugarul nu era un simplu executant, ci un
creator a cirui identitate se contopea cu obiectul iesit din mainile sale. In acest context,
,»sistemul de management al calitdtii” era unul organic, guvernat de bresle. Breslele
functionau ca primele organisme de certificare, insd cu o rigoare care depasea cu mult
auditurile moderne. Garantia calitatii era data de reputatia colectivd. Un mestesugar
care livra un produs neconform nu risca doar o penalizare financiard; el risca moartea
civila a profesiei sale. Excluderea din breasla — pedeapsa suprema pentru ,,munca de
mantuiald” — insemna pierderea dreptului de a mai profesa vreodata. Astfel, onoarea
nu era un concept abstract, ci 0 monedd de schimb si o conditie de supravietuire.
Calitatea era, in esenta, o lege nescrisd a excelentei, unde ,,sigiliul” maestrului valora
mai mult decat orice document formal de conformitate. Odata cu Revolutia Industriald
si ascensiunea productiei de masa, legatura intimd dintre creator si produs a fost
retezatd. Taylorismul si Fordismul au introdus fragmentarea sarcinilor, transformand
muncitorul intr-o extensie a masinii. In aceasti era, calitatea a suferit o transformare
dramaticd: a fost depersonalizatd. Mandria de a crea a fost inlocuitd de necesitatea de
a controla. Calitatea a incetat sd mai fie o trasaturd de caracter si a devenit o statistica.
A aparut conceptul de ,,control al calitatii” ca un filtru exterior, o bariera intre fabrica
si client. Standardele au inceput sa defineasca nu excelenta, ci ,,minimul acceptabil”.
In aceasta perioada, succesul era masurat in ,,rebuturi la mie”. Calitatea a devenit un
cost care trebuia optimizat, nu o valoare care trebuia traitd. Daca produsul ,,nu mirosea
rau” si functiona conform specificatiilor tehnice de bazd, era considerat conform.
Spiritul calitdtii fusese exilat in favoarea cifrei. Astazi, asistdm la o miscare circulard a
istoriei. Dupd decenii de standardizare rigida si birocratica, versiunea ISO 9001:2026
propune o intoarcere la origini, dar pe o treapta superioard de evolutie. Putem numi
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acest proces o ,,re-personalizare digitald”.
Noul standard recunoaste ca algoritmii,
oricat de avansati ar fi, nu pot inlocui
integritatea umana. Inteligenta digitala si
Al-ul nu sunt introduse pentru a robotiza si
\ mai mult procesul, ci pentru a oferi
Starea ADN-uli*  Factoru Cheie transparenta necesara reinvierii
AONIdividual | MAest responsabilitatii. Prin accentul pus pe
cultura calitatii  (Clauza 5.1.1) 1
- comportamentul etic, ISO 9001:2026
LA incearcd  sd reinjecteze ,,onoarea” in
ntoigenta sistemul de management. De data aceasta,
— onoarea nu mai apartine doar maestrului, ci

IS09001:2026 este  distribuita 1n  intreg ADN-ul
wmsedimisndn " oroanizational. Digitalizarea devine astfel
eaersipsicunienes INStrumentul care permite monitorizarea nu
é) woiiaoiiiee  doar a cotelor piesei, ci a integrititii
e procesului, fortdnd organizatia sa fie
it ,onestd” prin design, nu doar prin control.

riscurile nainte ca acestea sa
afecteze conformitatea produsului.

Calitatea a evoluat de la ,onoarea mestesugarului” la
sisteme complexe care integreaza inteligenta artificiala si
sustenabilitatea, Noua paradigma ISO 9001:2026 pune
accent pe cuitura etica §i capacitatea de a anticipa
riscurile intr-un context global digitalizat.

Etapele de Evolutie a Calitatii

De la Mestesug la Sistem: Trecerea de la
mdiestria personal la standarde minime si
eficienta proceselor prin reguli riguroase.

—

——

Perioada “ /Cunceplul de Baza

—

=c]
Mestesugarilor|

-

Onoare si
reputatie

=

ADN | Standarde
Fragmentat minime

Productia de
Masa

Man&ge nent
de Sistem

(150 9001:2026 |

Inspectie si
control

icienta
ceselor

UL ADN Sistemic

Schimbarea de Paradigma:

Pilonii
Standardului
1SO 9001:2026

Dilema  eticdi  sub  presiunea
j e g productiei.. Un aspect critic in educatia
Penai 4 oo e M. tehnici  modernd este pregatirea

psihologica a studentului pentru ,,presiunea
cifrelor”. In industrie, conflictul dintre
termenul limitd si conformitatea perfectd
este constant. Educatia pentru calitate inseamna formarea unei constiinte care refuza
compromisul. Elevii trebuie invatati ca a ascunde o eroare de prelucrare sau a livra un
produs ,,la limita inferioard a tolerantei” doar pentru a bifa un indicator de viteza
reprezinta o incdlcare a ,,onorii de mestesugar” in variantda moderna. Este un test de
rezistentd al valorilor. Prin simulari de situatii critice, viitorul specialist invata ca etica
digitald presupune onestitate totald in raport cu datele furnizate de masina. Intr-un
sistem integrat cu Inteligenta Artificiala, datele eronate introduse sau ignorate voit de
factorul uman pot compromite intregul algoritm de predictie al riscurilor.

Pedagogia onorii si Clauza 7.1.6 (Cunostinte Organizationale). Educatia tehnica
devine vehiculul principal pentru institutionalizarea valorilor prin transformarea
experientei profesorului in ,,cunostinte organizationale” durabile. Profesorul nu mai
este doar o sursd de informatie, ci un mentor care transmite ADN-ul excelentei.

Limbajul universal al responsabilitdtii profesionale il formeaza obiectivele de
dezvoltare durabild. In contextul noilor reglementiri globale si al standardului ISO
9001:2026, Obiectivele de Dezvoltare Durabild (ODD) inceteazd sd mai fie simple
deziderate teoretice si devin piloni de competenta profesionala. Indiferent ca activam
in educatie, in industria prelucrarilor mecanice (CNC) sau in management, ODD
reprezintd ,,gramatica’” unei lumi care doreste sa supravietuiasca si sa prospere. De ce

Figural. Evolutia conceptului de calitate
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sunt ODD relevante pentru orice domeniu? Nicio profesie nu mai poate fi exercitata
astdzi intr-un vid social sau ecologic. Dacd in era industriald succesul se masura
exclusiv prin profit si viteza, in era durabilititii, succesul este definit de impact. In
domeniul tehnic (CNC/Productie): Cunoasterea ODD 12 (Consum si Productie
Responsabild) si ODD 7 (Energie Curata si Accesibild) transforma un specialist dintr-
un simplu utilizator de masini intr-un manager de resurse, capabil sa optimizeze
consumul de energie si si reduci deseurile. In educatie: Profesorul devine arhitectul
ODD 4 (Educatie de Calitate), formand nu doar fortd de munca, ci cetdteni cu o
constiintd civicd treazd. A intelege ODD-urile nu este un proces intuitiv; necesitd
sprijin metodologic, resurse clare si un cadru institutional solid. Fard un sprijin
educational adecvat, aceste obiective raman adesea doar abrevieri intr-un raport. Este
nevoie de sprijin pentru ,,Alfabetizarea Durabild”: Orice profesionist are nevoie de
ghidaj pentru a intelege cum munca sa zilnica influenteazd ecosistemul global. De
exemplu, un programator CNC trebuie sd stie cum alegerea algoritmului de tdiere
influenteaza durata de viatd a sculei si, implicit, consumul de resurse (ODD 9 -
Industrie, Inovare si Infrastructurd). Avem nevoie de programe de formare care sa
,traduca” aceste 17 obiective in sarcini de lucru concrete. Cu alte cuvinte -
institutionalizarea valorilor .Sprijinul in cunoasterea ODD este, de fapt, un sprijin
pentru rezilienta afacerii. Standardul ISO 9001:2026 face pasul decisiv prin integrarea
actiunii climatice si a eticii in nucleul sistemelor de management. Astfel, a cunoaste
ODD-urile nu mai este o alegere personald sau o optiune de ,,voluntariat”, ci o
necesitate de conformitate. Cunoasterea ODD-urilor oferd acea ,,vedere de ansamblu”
(helicopter view) care ii permite specialistului sa vada dincolo de piesa de pe bancul
de lucru, intelegand ca precizia muncii sale contribuie la o lume mai sigura si mai
echitabild. In acest sens, sprijinul pentru educatia in spiritul ODD este cea mai rentabild
investitie in ADN-ul calitatii unei societiti moderne.

Scopul si obiectivele studiului. Scopul acestei lucrari este de a evidentia modul
in care noua revizuire a standardului ISO 9001:2026 raspunde provocarilor moderne
ale digitalizarii si eticii. Obiectivele includ analizarea pilonilor fundamentali ai noii
versiuni si identificarea instrumentelor necesare pentru mentinerea valorilor
organizationale in perioade de tranzitie politica sau administrativa.

Metodologia cercetirii. Studiul utilizeazda o abordare metodologica mixta
(cantitativd g1 calitativa), de tip cercetare actiune (action-research), desfisuratd in
cadrul atelierelor practice de instruire tehnicd. Cercetarea a fost realizata pe un esantion
de [68] studenti din cadrul Tnvatamantului profesional tehnic postsecundar, inscrisi la
specializarile de inginerie mecanica/operare CNC. Pentru a asigura o evaluare
obiectivd a "ADN-ului calitatii" in randul viitorilor specialisti, s-au utilizat urmatoarele
instrumente:chestionarul structurat, aplicat pentru a masura perceptia studentilor
asupra responsabilitatii profesionale si cunoasterea reglementarilor climatice recente
(aliniate cu Declaratia de la Londra a ISO privind schimbarile climatice); Studiul de
caz prin simulare practica: observarea directd a studentilor. Studiul se bazeaza pe
premisa cd introducerea amendamentelor oficiale ISO 9001:2015/Amd 1:2024 privind
schimbarile climatice nu trebuie privitd doar ca un filtru administrativ, ci ca un element
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central in pedagogia tehnicd. Datele colectate in urma simuldrilor sunt analizate
statistic pentru a demonstra daca o educatie tehnica centratd pe valori etice reduce
semnificativ rata deciziilor neconforme in conditii de stres.

Rezultatele cercetarii si discutia acestora.Standardul ISO 9001:2026 nu este o
revolutie, ci o evolutie strategica adaptata erei digitale. Un aspect critic introdus deja
prin Amendamentul din 2024 este obligativitatea evaluarii schimbarilor climatice ca
factor de context pentru orice sistem de management al calititii. Principalele modificari
anticipate pentru versiunea 2026 include cultura calitatii si etica (leadership-ul trebuie
sd promoveze activ un comportament etic, transformand calitatea intr-o valoare
integratd in deciziile zilnice); inteligenta digital; separarea riscurilor de oportunitati -
noua structurd trateazd riscurile si oportunitatile in sub-clauze distincte. Mediul de
lucru include acum factori psihologici si culturali pentru un loc de munca ,,protejat
emotional”. Analiza releva un contrast psihologic intre epoci: de la dorinta pentru
produse ,,acide” sau rare in perioada deficitului, la supra-saturarea actuala unde
consumatorul alege adesea standardul minim acceptabil daca produsul este ieftin si
functional. In acest context, ISO 9001:2026 devine un mecanism de protectie a
consumatorului, fortand producitorii si integreze etica si sustenabilitatea chiar si
atunci cind piata nu o cere explicit.

Pentru a evita ,,dependenta de lider”, unde valorile dispar la schimbarea
conducerii, standardul propune utilizarea ,,Cunostintelor Organizationale” (Clauza
7.1.6) si a ,,Managementului Schimbarii” (Clauza 6.3). Aceste instrumente permit ca
valorile sa devind proprietatea organizatiei, fiind sustinute de angajati care inteleg
codul etic.

Concluzii. Evolutia calitatii ne readuce la conceptul de ,,maiestrie” la un nivel
colectiv. ISO 9001:2026 ofera cadrul pentru ca organizatiile sa devind reziliente prin
integrarea eticii si a tehnologiei. Calitatea vietii moderne depinde acum de echilibrul
dintre accesibilitatea produselor si siguranta lor pentru viitorul planetei si al psihicului
uman.
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NE®IHINISA «THIABIIYAJIBHA OCBITHSI
TPACKTOPISI» Y CUCTEMI BUIIIOT OCBITH

Mamnuenko Cepriii AHaTOJIIOBHY
noKTOop diocodii, TOIEHT

Kadenpa nenaroriku

I3 «Jlyrancekuii HalioHAJIbHUN YHIBEPCUTET
imeH1 Tapaca IlleBuenka», Ykpaina

AHoTamifg. Y Te3aX PO3KPUTO CYTHICTh JediHilii «IHAWBITyaldbHa OCBITHS
TPAEKTOPIsH» y cUCTeMI BUIOi OCBITH. [IpoaHanizoBaHO cy4acH1 HayKOBI MITXOIU 10
il TpaKTyBaHHsI, 30KpeMa TIsIbHICHUH, pedIeKCUBHUM Ta TEXHOJIOTYHUM. Bu3HaueHo
pOJb 1HAMBIAYaTbHOI OCBITHBOI TpaeKTOpii y 3a0e3NneyeHHI OCOOMCTICHOTO Ta
npodeciiiHOro pO3BUTKY 3700yBayiB OCBITH. BHCBITIIEHO MDKAUCIUTUTIHAPHUMA
XapakTep MOCHIIKEHHS MPOOJIEMHU Ta ii AKTyaJIbHICTh Y KOHTEKCTI Cy4YaCHUX OCBITHIX
TeHJIeHITi}. PO3riIsiHyTO HOpMaTUBHO-TIPABOBE 3aKPIMJICHHS MOHSATTS B 3aKOHO/IaBCTB1
VYKkpaiHu Ta HOro KOHKPETH3allil0 y MPAKTHUI[l OpraHizaiii OCBITHBOI'O MPOLIECY.
OOrpyHTOBaHO 3HAY€HHS IHAMBIAYaJIbHOI OCBITHBOI TpAaEeKTOpil SK MeEXaHi3My
M1JIBUIIICHHS SIKOCT1, THYYKOCT1 Ta JOCTYITHOCT1 BUIIIOT OCBITH.

KurouoBi ciaoBa. I[HauBigyanbHa OCBITHS TPAEKTOPIs, 1HAMBIAyami3awis
HaBYaHHS, TeJarorika BHIIOI IIKOJIM, 3700yBa4 BHUIIOI OCBITH, OCBITHIH MpoIiec,
KOMIIETEHTHOCTI.

Beryn. [HauBinyanizaiiisi HAB4aHHS € KJIIOYOBUM aCIEKTOM CY4YacHOT IMearoriku
BUIIIOI IITKOJIM, OCKUIBKU KOXKEH 3/100yBad BHUIIOT OCBITH € YHIKQJIBHOK OCOOMCTICTIO
31 CBOIMH 3HIOHOCTAMH, IHTEpEcaMH, TEMIaMHU 3aCBOEHHS 3HAHb Ta IMOMEPEIHIM
nocBiioM. He MokHa O4iKyBaTH, 1110 BCl YYACHUKH OCBITHBOT'O MPOIECY OAHAKOBO
COpUIMATUMYTh HABYAJIbHUNA MaTepial a0 OJHAKOBO pearyBaTMMyTh Ha OJIHAKOBI
METOJIY BWKJAJIaHHsI. [HIWMBiAyami3amis J03BOJIS€E BpPaxOBYBAaTH IIi BiJIMIHHOCTI,
CTBOPIOIOYH YMOBH JIJII MAKCUMAJIbHO €(EKTUBHOTO PO3BUTKY KOXKHOTO 3700yBaya,
CTUMYJTFOIOYH HOTO CHJIBHI CTOPOHHU Ta MIATPUMYIOUH B ITOJI0JIAHHI CKJIATHOIIIIB.

Mera Ta 3aBOaHHS JOCJiIKeHHsl. MeETOI0 JOCHIKEHHS € TEOpeTUYHE
OOIpYHTYBAaHHSI CYTHOCTI Je(iHILIl «1HAUBIAYaJbHA OCBITHS TPAEKTOPISH) Yy CUCTEMI
BHIIOI OCBITH. 3aBJIaHHS JOCIIDKCHHS IMOJISATal0Th B aHATI31 HAYKOBHX IIAXOMIIB 10
TpakTyBaHHS IIbOTO TOHATTS, JOCIDKEHHI HOro HOPMAaTHBHO-TIPABOBOTO
3aKpiIUICHHS Ta OOIPYHTYBAaHHI 3HAYEHHs JUIsl MIJBHUILEHHS $KOCTI MIATOTOBKH
3100yBaviB BUIIOT OCBITH.

Pe3yabTaTn AoCaizKeHHs. 3aBASKU 1HAUBIIyali30BaHOMY MIJIXOy BUKJIaJayi
MOXXYTh QJaNnTyBaTh 3MICT HaBYAJBHUX IMporpaMm, (opmu poOOTH Ta METOAM
OI[IHIOBAHHS, 3a0€3MeUyI0Yd THYYKICTh HaBYAJIBHOI'O IMPOIECY Ta MOXJIUBICTh IS
CTYJICHTIB OOHMpaTH OINTHMAaJbHI OCBITHI TpaekTopii. [HAMBimyamizamis € TakKoX
3aMOPyKOK0 COITIaJIbHOI CIPaBEIJIUBOCTI B OCBITi, OCKUTIBKH JIO3BOJISIE BPaXxOBYBaTH
pi3H1 piBHI MIATOTOBKHU, OCOOIMBOCTI CIPUIHATTS 1H(OopMalii Ta crerudiuai noTpedu
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3100yBayiB BUINOI OCBITH, 3a0€3MeUyI0YN MOXJIMBICTD JIJIs1 KOYKHOTO pealli3yBaTH CBiii
MOTEHI[1al Y TOBHOMY 00CS31.

Sk 3a3nagae y cBoiil mparti 1. CyxeHko, mpobiieMa iHIWBIIyaTbHUX OCBITHIX
TpaekTopii Habysa 0COOIUBOI aKTyaJIbHOCT1 B KOHTEKCT1 Cy4aCHUX OCBITHIX TPEH/IIB,
TaKUX SIK «OCBITA YIPOJOBX XKHUTTA», «OCOOHCTICHO 30pI€EHTOBAHE HABYAHHS» Ta
(CKUTTE€BMM 1UIIX». BoHa Mae MDKAUCHUIUTIHAPHUM — XapakTep, aKTHBHO
JTOCIKY€ETbCSI B TIEJIAaroriii 3 akIEHTOM Ha MeIaroriyHuX yMOBaX, MeXaHi3Max,
dbopmax, pecypcax i1 3acobax CTBOPEHHS Ta peaii3allii Ha pI3HUX PIBHSAX OCBITH, a
TaKO Yy COLII0JIOTIi — Ha 3araJIbHUX TeHICHLISIX OCBITHIX TPAEKTOPIN yUHIB, CTY/ICHTIB
1 1OpOCIHX, OB’ A3aHUX 13 TpobeMaMu 6e3po0iTTs, COIiaIbHOT IHTeTpallii, piIBHOCTI,
JIOCTYITHOCTI 3HaHb, YCHIITHOCTI Kap’ €pH Ta COILIaIbHOT MOJITHKU JIepxkKaB [6].

3a B. JlutBuHOM, TiJ «IHAUBIIYaJbHOI OCBITHBOIO TPAEKTOPIEIO» 3100yBaya
BUIIIOT OCBITU PO3YMIETHCS 0OpaHUll caMHUM 3/100yBadeM IUJISX HABYAHHSA, SKUW BiH
BHU3HAYa€ BIAMOBIIHO IO BJIACHUX IHTEPECIB, MOTHUBAIlINA Ta BIAMOBIAAIBHOCTI. Takum
YHHOM, JOCSITHEHHS PiBHS MPOQeciiiHOT KOMIETEHTHOCTI, Mepe10adyeHoro OCBITHIM
CTaHJIapTOM, BiJIOYBa€ThCS 32 YMOBH NEJAroriyHoil MiATPUMKH Ta KOHTPOJIO 3 OOKY
BUKJIa/1avuiB. Y XO7i peamizaiii iHAuBiAyaabHOT OCBITHROT TPAEKTOPIT 37100yBay OCBITH
OTPUMY€E MOKJIUBICTh CaMOpEali3yBaTUCS, MPOSBISTH Ta PO3BUBATH CYKYITHICTb
BJIACHUX OCOOMCTICHHMX SIKOCTEH, a OCBITHIN MaplIpyT OyAy€eTbCs 3 ypaxyBaHHSAM HOro
1HIUBIAyaIbHIX O0COOIMBOCTEH, 3/1I0HOCTEN Ta OCBITHIX Iinei [5, ¢. 95].

[Tonpu 3HauymiicTh MOpolecy IHAWBIAyami3alli HAaBYAHHS MJII  PO3BUTKY
NeAaroriyHoi CHCTEMHU BUIIOI IIKOIU Ta (GOPMYBAHHS KOMIIETEHTHOCTEH ManlOyTHIX
(axiBIIiB, BIMIOBIIHA TEPMIHOJIOT1Sl y HAYKOBOMY Ta METO0JIOTYHOMY anapati BUIIOT
ocBiTH Oyna o¢imiitHo 3adikcoBaHa MOPIBHAHO HemoAaBHO. OQIiUIiHO TepMiH
«IHIMBiAyallbHA OCBITHS TPAEKTOPIsH» B YKpaiHi 3akpirieHuid y 3akoHi Ykpainu «[Ipo
ocBiTy» (ct. 1, m. 18, 2017 p.). Bin Bu3Hayae nepCOHANBHUN NUIAX peaizarii
OCOOMCTICHOTO TOTEHLIady 3400yBaya OCBITH, IO IPYHTYe€ThCs Ha BHOOpI
3100yBaueM OCBITH BHAIB, PopM 1 Temmy 3100yTTS OCBITH, CYO’€KTIB OCBITHBOI
JISJIBHOCT1 Ta 3alpONOHOBAHMX HUMHU OCBITHIX MPOTpaM, HABUAJbHUX JAUCIUILIIH 1
PIBHS 1X CKJIQAHOCTI, METO/IB 1 3ac001B HaBYaHHs. [HIMBIAyallbHA OCBITHS TPAEKTOPIS
bopMmyeThCs 3 ypaxyBaHHM 3/110HOCTEMH, IHTEpECiB, MOTPeO, MOTUBAITIT, MOKITUBOCTEH
1 TOCBimy 3/100yBaya OCBITH, a TAKOXK 3 YPaXyBaHHSIM CIEIiaTbHUX 3aKOHIB [3].

Konkperuzariito moHATTS 1HAUBITYyaTbHOI OCBITHBOI TPAEKTOPIi OyJ10 311iCHEHO
y 2020 poui. ¥ crarti 14 3akony Ykpainu «IIpo moBHy 3araibHy CEpeHIO OCBITY»
3a3HAYEHO, WO I1HJAWBIAyallbHA OCBITHA TPAEKTOPIsT YYHS (POPMYETHCS ILISIXOM
BU3HAYEHHS BJIACHUX OCBITHIX I[JIe, BUOOPY CyO’€KTiB OCBITHBOI IISJIBHOCTI Ta
€JIEMEHTIB HaBYAJILHOTO TMPOIIECYy, 3aMPONOHOBAHUX IUMHU cyO'ektamu. Jlo 1ux
€JIEMEHTIB HajexkaTh (GopMHU 3100yTTs 3arajIbHOI CEPEIHHOI OCBITH, HABYAJIbHI IIAHU
Ta MPOrpaMu, HaBUAIbHI IpeIMeTH 200 IHTErPOBaH1 KypCH, 1HIII OCBITHI KOMIIOHEHTH,
y TOMY 4HCJI1 BUOIPKOBI, a TAKOX PiBHI iXHBOI CKJIaHOCTI. J[0 CKIIany 1HAUBINYyadbHOI
TPAEKTOPii BXOIATh (OPMH Oprasizauii OCBITHBOTO MpPOLECY, METOAM Ta 3aco0u
HABYaHHS, TEMIIM 3aCBOEHHS OCBITHBO1 MPOTPAMH, a TAKOXK IMOCIII0BHICTh BUBUCHHS
OKpPEMHX HAaBYAJIbHUX MPEIMETIB UM IHTETPOBAHUX KYpCiB [4].
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OcHOBHMMH HampsiMaMd BHBYEHHS MpoOJeMU MOOYAOBH 1HIWBIIYaTbHOL
OCBITHBOI TPAEKTOPIi y MEJaroriii BHUILNOI IIKOJHU € JeKUIbKa B3a€MOIMOB’SI3aHUX
IMIXOMIB 1 METOMOJOTIYHUX ACIIEKTIB.

ITepm 3a Bce, 1e ASUIBHICHUM MIAX1J, SKAW aKIIEHTYE Ha aKTUBHIM ydYacTi
3100yBava BUILOT OCBITH y BIACHOMY HaBYaJbHOMY MpoIieci, Ha (OpMyBaHHI B HbOT'O
HAaBUYOK CaMOCTIMHOTO IUJIaHyBaHHSA, BUOOpPY 3aBJaHb, KEPYBaHHS BIIACHUM
HaBUYaHHSM.

Jpyruii Kito4oBUid HAMPSIM — peIeKCUBHUMN M1 X171, IO MiIKPECITIOE BAXKINBICTh
YCB1JIOMJICHHS 37100yBaueM BHUIIOT OCBITH BJIACHUX JIOCATHEHb, TPY/IHOIIIB, IHTEPECIB
1 MOTHBIB; BiH JI03BOJISIE aHAJI3yBAaTH OCOOMCTICHUN PO3BUTOK 1 KOPUTYBATH OCBITHIO
TPAEKTOPIIO BIJMOBIAHO /10 TOTPeEO 1 IJICH.

Tperiil HanpsAM — TEXHOJIOTTYHUM MiAXIJ, 0 3a0e3neuye B3aeMOII0 3100yBaya
BUIIIOT OCBITH 3 BUKJIAJa4yeM, MIATPUMKY Ha PI3HUX €Tarmax HaBYaHHS, (POPMYyBaHHS
1HAMBIyaJIbHOIO OCBITHBOI'O MAapIIPyTy, MOHITOPUHI mporpecy. I[HauBiTyaibHa
OCBITHSI TPAEKTOPisl Y IIbOMY KOHTEKCTI PO3TIISIAETHCA SK OCOOMCTICHHM CTHUIIB
HaBYAJIbHOI JISJTBHOCTI 3/100yBaya BUILOT OCBITH, 110 BU3HAYAETHCS 1HIUBIAYaIbHUMU
3110HOCTSAMH, YIIOJA00AHHSIMHU Ta IIIHHICHUMHU OPI€HTAIISIMU Mail0yTHHOT poQeciitHol
TISITBHOCTI [2].

OcCHOBHUI 3MICT 1HIUBIAYaJIbHOT'0 MIJX0y NOJIATa€e y BpaXyBaHHI 0COOIMBOCTEM
pI3HHX Kareropid 3700yBadiB OCBITH, 30KpemMa OCi0 3 OCOOJMBHMH OCBITHIMH
noTpedbaMu, 00mapoBaHUX 3/100yBayiB OCBITH, 3100yBauiB 13 pI3HUM pIBHEM
MiATOTOBKY, 1HIWBIAyadbHUM TEMIIOM HAaBYAHHS, PI3SHUMHU CTHJISIMH CIPUAHSTTS
iH(opMallii Ta HaBYaHHSI, COIIAJIbHO BPA3JIMBUX TPYII, 3700yBadiB 13 MpodeciiHuMHU
M aKaJeMIYHUMHU TPYIHOIIAMH, a TAKOXK THX XTO MOEAHY€E HAaBYaHHS 3 pOOOTOIO.

HNuckyciitna nymka C. AJekceeBoi  MIAKPECIIOE, IO  MOXKIHUBOCTI
IHIMBIAYaJIbHOTO  MIiAXOAY B  HABUYaHHI  BUABISAIOTBCS  MEPEBAXKHO  uepes
nudepeHITialiro 3ararbHOl OCBITH. ABTOPKA CTaBUTH ITiJ] CyMHIB, UM JJOCTATHHO TAKUX
3aXOJIB JUIsl TOBHOIIIHHOTO PO3BUTKY O00/apOBaHMX YYHIB, JITEH 3 OCOOJUBUMHU
noTpedaMy, Y TUX, XTO MAa€ 1HII BIAMIHHOCTI. Haromomryrouu, mjo cropapkHii
IHIUBIAYAJIbHUM TIAX1J TOJISITa€ B TOMY, IO 3700yBad OCBITH CTa€ aKTUBHHUM
Ccy0’€KTOM HABYAJILHOI'O MPOLECY: BIH MA€ MPaBO OOMPATH Ta KOHCTPYIOBATH BIIACHE
«IIKUTbHE» a00 «yHIBEPCUTETCHKE» KUTTS, IPUHUMATH PIIESHHS 11100 CBOTO HABUYAHHS
Ta po3BUTKY. Bukiiagad npu npboMy nepecrae OyTu MpoCTO PETPAHCIATOPOM 3HAHb, Ta
CTa€ MPOEKTYBATBHUKOM 1HIUBITYaIbHOI OCBITHBOI TPAEKTOPIi KOXKHOTO 3700yBaya,
CIPSIMOBYIOYH MOTO 1HTEJICKTYaJIbHUI Ta 0COOUCTICHUIN PO3BHUTOK [1].

BucnoBku. JlediHiuisa «iHAMBIAYyalbHAa OCBITHS TPAEKTOPISL» € HOPMATUBHO
3aKpITUICHU  €JIEMEHT OCBITHBOTO TIpoliecy, 1o 3a0e3medye BpaxXyBaHHS
O0COOUCTICHUX MOTped, 3A10HOCTEH, MOKIMBOCTEH, HIHHOCTEH 3700yBadiB BHUIIOT
ocsity. [i craHoBJIeHHS BiAOYBaIOCA MOCTYHOBO — BiJl TEOPETHUHOIO OCMHUCIICHHS B
HayKOBHUX JOCIIDKEHHSIX 0 O(IIIHHOrO 3aKpIMJIeHHS y 3aKOHOJIABCTBI YKpaiHHW Ta
MOJAJIBIIOT KOHKPETU3allli y 3MICTI OCBITHBOI OJITUKH. L{e BUCTyae iHCTpyMEHTOM
MIJIBUIIICHHS SIKOCT1 BHINOI OCBITH, 3a0€3MEYeHHS ii THYYKOCTi, JOCTYITHOCTI Ta
Opl€eHTallli Ha OCOOUCTICHUM 1 TPOQeciitHui PO3BUTOK MAHOYTHHOTO (PpaxiBIIs.

186



Proceedings of the 6™ International Scientific and Practical Conference
"Achievements of Science and Applied Research"

€% SCIENCE SPACE . March 30 — April 1, 2026, Dublin, Ireland
e .

Cnncok BUKOPUCTAHUX JKepeJ
1. AunekceeBa C. IHauBimyaiizaliisi HaBUYaHHS Yy 3aKjiaJlaXx 3arajibHOl OCBITH SIK
nenarorigaa rmpoodisema. Scientific Collection «InterConfy»: with the Proceedings of the
Ist International Scientific and Practical Conference «Theory and Practice of Science:
Key Aspects» (February 19-20, 2021). Rome, Italy: Dana, 2021. Pp. 290-296.
2.  Aznexceesa C. [HnuBinyanbHa OCBITHS TPAEKTOPIS: Bl MOOYI0BU — 0 peatizarlii.
Mucrenipka oOcCBiTa: 3MICT, TEXHOJIOTIl, MeHeqxMeHT: 30. Hayk. np. (Cepis:
[Tenaroriuni Hayku). KuiB : «Bun-so Jlrogmunay, 2021. Bum. 17. C. 74-82
3. IIpo ocBity : 3akoH VYxkpainm Ne2145-VIII Bix 05.09.2017. URL
https://zakon.rada.gov.ua/laws/show/2145-19/ed20240816#n18 (mata 3BepHEHHS
01.03.2026).
4. Ilpo noBHY 3arajpHy cepeaHIO OCBITY : 3akoH Ykpainu BiJ 16.01.2020 Ne 463-
IX. URL : https://zakon.rada.gov.ua/laws/show/463-20#Text (maTta 3BEepHEHHS
27.02.2026).
5. JlurBun B. A. InaguBimyanbHa OCBITHS TpaeKTOpis 3400yBadiB BHIINOi OCBITHU:
KOHTCHT-aHaII3 TMOHSATTS, NPUHIMUIKA MOOyAOBH, (HOPMH Ta METOIU peasizarii.
HayxoBo negaroriunuii xxypaan «Momonp 1 punok». 2021. Bum. 9/195. C. 93-100.
6. Cyxenko {. B. [nauBinyanpHa OCBITHSI TPAEKTOPIS: MDKIUCIMILIIHAPHUN aHAI3
¢denomeny. HaykoBuil BiCHUK XepCOHCBKOrO JiepKaBHOro yHiBepcurery. Cepis :
[Tcuxomnoriuni Hayku. 2017. Bum. 4(2). C. 111-116.

INPOBJIEMHE HABYUAHHA MATEMATHUKH
AK 3ACIb PO3BUTKY MATEMATUYHOI'O
MUCJEHHSA YYHIB OCHOBHOI IIKOJIN

Biituyk Tapac

K. II. HayK, JOLEHT

ORCID: 0000-0001-5369-8594

Kyk Baaguciaas

3100yBay BHINOI OCBITH MariCTepChbKOTO PiBHS
Kadenpa maremaTuku Ta €KOHOMIKH

JporoOunbKuii nep>kaBHUM MeJaroriyHuil yHIBEepCUTET
iMeHi1 IBana ®@panka, Ykpaina

AHoTanisg. Y cTaTTi po3rJIIHYTO METOIMYHI 3aCa]I1 BUKOPUCTAHHS TPOOJIEMHOTO
HAaBYaHHSA K e(EeKTHMBHOTO 3aco0y pPO3BUTKY MaTEMaTHYHOTO MUCJICHHS YYHIB
OCHOBHOI mmKonu. [IpoaHanizoBaHO CyTHICTb MaTEMaTHYHOTO MHUCIEHHS, HOro
CTPYKTYpY Ta 0coOJMBOCTI ¢opMyBaHHS B YuHIB 5—9 kiaciB. OOIpyHTOBAHO POJIb
npoOJIEeMHOTO HaBYaHHSA Yy (OpPMYBaHHI JIOTIYHOTO, KPUTUYHOTO Ta TBOPUYOTO
MUCJTIEHHS IIKOJSApiB. PO3KpUTO 3MICT TMOHATTA  «IpOOJEMHE HaBYAHHS»,
OXapakTEepU30BAHO HOro OCHOBHI NPUHUMIIM, METOAM Ta €Tanud peai3amli y
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HaByajgbHOMY Tmiporeci. OcoOnuBy yBary MpPHAUIEHO CTBOPEHHIO MPOOJIEMHUX
CUTYyaIliil Ha ypoKax MaTeMaTHKH, BAKOPUCTAHHIO MPOOJIEMHHX 3a]1a4, €BPUCTUYHUX 1
TOCTITHUIIBKIX METOJ[IB HaBYaHHS. BU3HAUYE€HO Meaaroriydi yMOBH €(EKTUBHOTO
3aCTOCYBaHHA MPOOJEMHOr0 HaBYaHHSA, 30KpeMa aKTUBI3AIll0 Mi3HABaJbHOT
AISUTBHOCTI  Y4YHIB, 1HAMBIAyami3alil0 HaBYaHHS Ta 3a0e3MeueHHs MNPAKTUYHOI
CIPsIMOBaHOCT1 HAaBYAIBLHOTO MaTepiany. JloBeeHO, 1110 CHCTEMaTHYHE BUKOPUCTAHHS
MpoOJEMHOTO HaBYAHHS CHpPUSIE MIIBUIIECHHIO MOTHBAIN 10 HaBYaHHS, PO3BHUTKY
caMoCTiiHOCT1, (POPMYBaHHIO BMiHb aHAJII3yBaTH, y3araJibHIOBATH Ta 3aCTOCOBYBATU
MaTeMaTU4YHI 3HaHHSA y HECTAaHIAPTHUX cHUTyalisx. OTpuMaHi pe3ylnbTaTH MOXKYTh
OyTH BHWKOPWCTaHI y TpPAaKTUIl BHUKJIAJaHHS MaTEMaTHKH B 3aKjaax 3arajibHOi
CEpEe/IHbOI OCBITH.

KawuoBi cgoBa: npoOieMHe HaBuYaHHS, OpoOJEMHI 3ajadi, Mi3HaBaJIbHA
JISUTBHICTD, JIOTIYHE MHUCJICHHS, IHTepaKTHUBHI METOIM, KOMIIETEHTHICHUHN T1IX1/1.

Beenennsi. CyuacHuil po3BUTOK OCBITH B YKpaiHi XapaKTepU3y€EThCS MEPEXOI0M
70 KOMIIETEHTHICHOI MOJIeJli HaBuYaHHs, ska nependadae (OpMyBaHHS B YYHIB
3IaTHOCTI CAaMOCTINHO 3/100yBaTH 3HaHHS, KPUTUYHO MHUCIIUTU Ta 3aCTOCOBYBATH iX y
OPAaKTUYHIA [ISTBHOCTL. Y IIbOMY KOHTEKCTI OCOOJMBOI aKTyaJbHOCTI HaOyBae
npoOjemMa PO3BUTKY MATEMaTHYHOI'O MUCJICHHS Y4YHIB OCHOBHOI INIKOJHU, OCKUIBKH
caM€ BOHO € OCHOBOK) IHTEJIEKTYaJbHOI'O PO3BUTKY OCOOMCTOCTI Ta BaKJIMBOIO
CKJIaJIOBOIO 3arajibHO1 KyJbTypy MUCHEHHS [1; 4].

AHani3 TCUXOJOTO-MeAaroriyioi Ta METOIUYHOI JITEpaTypu CBIAYUTH, IIO
TPaAMIIiHI MIXOAW JO0 HaBYAHHS MATEMAaTHUKH, SKi OPIEHTYIOTHCS MEPEBAXKHO Ha
PENPOAYKTUBHY AISUIbHICTh, HE 3a0€3MeYyr0Th JOCTAaTHHOTO PiBHSA CHOPMOBAHOCTI
JIOTTYHOT'0, KPUTUYHOTO Ta TBOPUOI0 MUCJICHHS YUHIB [4; 7]. Y 3B’s3Ky 3 LIUM 3pOCTa€
noTpeda y BIPOBAHKEHH] TAKUX MEJAroriYHUX TEXHOJIOTIH, SIK1 CIPUSIOTh aKTHBI3AIli]
MI3HABaJbHOI AISUIBHOCTI HIKOJISIPIB Ta 3a0€3MeUyloTh iX 3aJlydeHHS A0 MpPOLecy
CaMOCTIHHOTO TOIIYKY 3HaHb.

OnHiero 3 HAMOUTBIN €PEKTUBHUX TEXHOJIOTIM y IIbOMY HampsMi € TmpoOJieMHe
HaBYaHHA, fAKE mependadyae OpraHizalilo HaBYAJIBHOIO MPOLECY Yepe3 CTBOPEHHS
NpoOJEMHUX CHUTyalllil Ta 3aJly4eHHs YYHIB /0 iX po3B’s3aHHA. K 3a3HAYAIOTH
HAyKOBL, Mpo0JieMHe HaBYaHHs cripusie GOpPMYyBaHHIO B YYHIB yMiHb aHAJII3yBaTH,
MTOPIBHIOBATH, Y3araJIbHIOBaTH Ta POOUTH BUCHOBKH, ITI0 € HEOOX1THUMHU CKJIaJOBUMHU
MaTeMaTU4YHOIro MUCJEHH [1; 2; 7].

Oco0amuBOCTI 3acTOCYBaHHS MPOOJEMHOTO0 HABYaHHS Y IMIKIJIBHOMY Kypci
MaTEMaTHUKH PO3TIISAAINCS Y TPAISIX BITUM3HSIHUX YUECHUX, 30KpeMa IMiIKPECTIOE€ThCS
HOro poJib y pO3BUTKY CaMOCTIMHOCTI, Mi3HABAJIbHOT aKTUBHOCTI Ta MOTHBAIIli YUHIB
1o HaB4aHHA [2; 5]. BogHowac y cyyacHuX ymMoBax pedopMyBaHHS OCBITH, 30KpeMa B
Mexax Kouuemniii HoBoi ykpaiHChKOI IIKOJIM, 3pocTae MoTpeda y BIOCKOHAJIECHHI
METOJWYHUX ITAXOMIB /10 BHUKOPHCTAHHS MPOOJIEMHOTO HABYAHHS 3 ypaxXyBaHHSIM
BIKOBUX OCOOJIMBOCTEN YUHIB OCHOBHOI IIKOJIM Ta CHIENU(DIKKM HAaBYAHHS MAaTEMAaTUKH.

AKTyallbHICTh ~ JOCHIDKEHHS ~ 3yMOBJI€HAa  HEOOXIJHICTIO  TEOPETHYHOIO
OOTPYHTYBaHHSI Ta MPAKTHYHOTO BIPOBA/KEHHSA €(PEKTUBHUX METOJIUYHUX 3acajl
BUKOPHCTAaHHS TMPOOJIEMHOT'O HAaBYAHHS I PO3BUTKY MaTEeMaTHYHOI'O MHCIICHHS
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yuHiB. He3Bakatoum Ha 3HAYHy KUIBKICTh JOCHIJDKEHb Y I Taily3i, MUTaHHS
CHCTEMHOT'0 3aCTOCYBaHHS MTPOOJIEMHOTO HABYAHHS y MPOIIECi HABYaHHS MaTeMaTHUKU
B OCHOBHIH IITKOJII MOTPeOye MOIATBIIOT0 BUBYCHHSI.

Merta Ta 3aaau4i gocaipkenns. O0rpyHTYBaTH METOUYHI 3acaild BUKOPUCTaAHHS
npoOJIEMHOTO HaBYaHHS JUIsI PO3BUTKY MAaT€MaTUYHOI'O MHUCJCHHS YYHIB OCHOBHOI
HIKOJIH.

Pe3yabTatn gociigaxeHHs: i iX o0ropopeHHsl. PO3BUTOK MUCJIEHHS Y4HIB
OCHOBHOI IIIKOJIM € OJHUM 13 KIIFOUOBUX 3aBJIaHb CY4acCHOI OCBITH, OCKUIbKH CaMe B
IbOMY BIiIll 3aKJaJalOThCd OCHOBHM I1HTEJNEKTYaJIbHOI MISUTBHOCTI, (OPMYIOThCS
Mi3HaBaJIbHI IHTEPECH Ta PO3BUBAIOTHCS OCHOBHI PO3yMOBI omeparlii. YuHi 5-9 kiacis
nepeOyBarOTh Ha €Tarnl Nepexoay BiJ] KOHKPETHOTO J0 a0CTPaKTHOTO MHCIICHHS, 110
BHU3HAauae crenudiky opradizaiiii HaB4aJIbHOTO MPOIECY Ta BUOOPY METO/11B HABYAHHSI.

Opni€ero 3 HaWBKIMBIMIUX OCOOJMBOCTEH PO3BUTKY MHUCIICHHS y IIbOMY BiIll €
nocTynoBe (OpMyBaHHsS a0CTPAKTHO-JOTIYHOTO MHCIEHHA. SIKIIO B MOJIOAIIOMY
MIKITFHOMY BIIlI TTepeBa)ka€ HA0YHO-00pa3HE MUCIICHHS, TO B OCHOBHIW IKOJI y4HI
MOYMHAIOTH AKTUBHO OMEepyBaTH a0CTPaKTHUMHU MOHSTTSIMHU, CAMBOJIaMH, (hOpMyJIaMHu.
[1e 0co6MBO MPOSIBISETHCS MM1]1 YaC BUBYECHHSI MAaTEMAaTHKH, [ HEOOX1THO MpalOBaTH
3 y3arajJbHEHHSIMH, JOBEJCHHSIMHU Ta JIOTITYHMMM 3B’s3kamu. [Ipore mei mporec
B1JI0YBAETHCS MMOCTYNOBO 1 OTPEOYE UIECIPIMOBAHOIO IIEAArOr'1YHOr0 BILIMBY [1; 4].

BaxxnuBoro XapaKTepUCTUKOI MUCJICHHS YYHIB OCHOBHOI IIKOJIM € WOro
PO3BUTOK Yy HampsiMi CHUCTEMHOCTI Ta TMOCIIJOBHOCTI. YYHI BYaThCs HE JIUIIE
cnpuiiMaTy iH(opMalio, ane W aHami3yBaTH ii, BUIUIATH TOJIOBHE, BCTAHOBIIOBATU
MPUYUHHO-HACTIKOBI 3B’S3KK. Y TMpolieci HaBYaHHS (OPMYEThCS 3AATHICTH J10
BUKOHAHHS TaKUX PO3YMOBHUX OIEpalid, K aHali3, CHUHTE3, [OpIBHIHHS,
y3araiabHeHHs, kiacudikaiiis. Came 111 onepailii CTaHOBJISITH OCHOBY MaTEMaTUYHOTO
MUCJICHHS.

Oco6mmBoro 3Ha4eHHsI HA0yBa€ PO3BUTOK JIOTTYHOTO MUCJICHHS, SIKE TIependavae
BMiHHA OyayBaTH MIpKyBaHHS, JOBOJUTH TBEPKCHHS, pOOUTH BUCHOBKH Ha OCHOBI
neBHUX (akTiB. Y I1pOMY BIll Y4YHI MOYMHAIOTH YCBIJOMIIIOBATH HEOOXIIHICTH
OOTPYHTYBaHHSI CBOIX JIiif, 110 € BAXJIMBUM KPOKOM 110 ()OpMyBaHHS MaTEeMaTUYHOL
KyJabTypu. BogHodac Gararo y4HiB BIOUYBarOTh TPYJHOIIl Y MOOYIOBI JOTTYHHUX
MIpKYBaHb, 110 3yMOBJIIOE€ HEOOXIIHICTh BHKOPHUCTAHHS CIICIIaIbHUX METOIUYHUX
NpUIOMiB, 30KpeMa PoOJIEMHOT0 HABYAHHS.

e oxHi€IO0 BaXIMBOIO OCOOJIMBICTIO € PO3BUTOK KPUTHUYHOTO MHCICHHS. Y4HI
BYATKCS OI[IHIOBATH 1H(GOPMAIIi0, IEPEBIPATH MPABUIBHICTh OTPUMAHUX PE3yJIbTATIB,
aHai3yBaTu BiIacH1 noMuiku. Lle cipusie popMyBaHHIO CAMOCTIMHOCTI y HaBYaHHI Ta
BIJIMOBIIAJILHOCTI 3a PE3yJNbTaTH CBOEI AisUIbHOCTI. KpuUTWUYHE MHCIEHHS TICHO
MOB’s13aHE 3 peUICKCIEI0, KA JI03BOJISIE YYHSM YCBIJOMIIFOBATH IPOIEC BJIACHOTO
MUCJIEHHS Ta KOPUT'yBaTu Horo [5].

He MeHII BaXJIMBUM € PO3BUTOK TBOPYOI'O MMCIIEHHS, IO MPOSBISETHCA Y
3/1aTHOCTI 3HAXOJAUTH HECTAHIAPTHI CIIOCOOM PO3B’sI3aHHS 3a]1a4, BUCYBaTH TiNOTE3H,
EKCIIEPUMEHTYBATH 3 PI3HUMHU IMIAX0AaMH. Y MPOIEC] HABYAHHS MATEMATHUKH 11€ MOXKE
MPOSIBIIATUCS Y TIONIYKY ajJbTepHATHBHUX CIOCOOIB PO3B’si3aHHS 3a7a4, CTBOPEHHI
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BJIACHUX TMPUKIIAJIB, y3arajlbHEHHI OTPUMAHUX pe3yJbTaTiB. PO3BUTOK TBOPYOTO
MUCJIEHHSI TOTpeOye CTBOPEHHS BIAMOBIIHUX YMOB, 30KpEMa BHUKOPUCTAHHS
BIJIKpUTHX 33J1a4 1 TpOOJIEeMHHX cuTyarliit [4; 7].

Bapro 3a3HaunTH, 10 PO3BUTOK MHUCJIEHHS YYHIB OCHOBHOI IIKOJM MAa€
IHAMBIAYaTbHUNA XapakTep. Y4HI BiAPI3HAIOTHCA 32 TEMIIAMHU 3aCBOEHHS MaTepiamy,
pIBHEM pO3BUTKY MHCIJICHHS, IHTepecaMd Ta MOTHBali€l0. ToMy BaxJIHBUM €
BpaxyBaHHS  IHJUBIAyaJIbHUX OCOOJMBOCTEH KOXHOTO  y4YHS, 3aCTOCYBaHHS
nudepeHIiioBaHOrO MiIX0y Ta CTBOPEHHS YMOB JIJISl PO3BUTKY KOXHOTO IIKOJISPA.

CyTTeBMM YMHHUKOM PO3BUTKY MHCICHHS € MOTHBAIlis 1O HaBYaHHS. Y4Hi
3HaYHO AaKTHUBHIIIE 3aJy4alOThCsl JO IMI3HABAIBHOI MISUIBHOCTI, SKIIO Oavarhb
MPaKTUYHY 3HAYYIICTh 3HAHB 1 BITYYBAIOTh IHTEpPEC 10 HaBYaIbHOr0 MaTepiany. Came
TOMY B@)XJIMBO BHKOPHUCTOBYBAaTM TaKi METOJM HAaBYaHHS, SKi CTUMYJIOIOThH
Mi3HaBaJbHY aKTUBHICTh, 30KpeMa MpoOjieMHe HaBYaHHS, IHTEPAKTUBHI TEXHOJIOTII,
IOCIIAHULIEK] METOIU.

Oco06uBY POJIb Y PO3BUTKY MHCIICHHS BIIIIPA€ OCBITHE CEPEIOBHUIIE, SKE Ma€
OyTH CHpPUATIMBUM JJIsI AKTUBHOI MI3HABAJIBHOI AISUIBHOCTI. YUWTENbh IOBUHEH
BUCTYTATH HE JIUIIIE JPKEPETIOM 3HaHb, a i OpraHi3aTopoM HaBYAJILHOTO MPOIIECY, KUt
CTUMYIJIIOE YYHIB JIO CaMOCTIMHOTO TMOINIYKY, MIATPUMYE iX IHIIIATUBY, CTBOPIOE
CUTYyallll yCIixy.

BaxnuBuMm acmekToM € TakoX (OpMyBaHHS METAKOTHITMBHUX YMiHb, TOOTO
3IaTHOCTI YYHIB IJIAHYBaTH CBOIO MIsUIbHICTh, KOHTPOJIIOBATU MPOLEC PO3B’SI3aHHS
3a71a4 1 OI[IHIOBAaTH OTpUMaHi pe3ynbTatu. lle crpusie po3BUTKY camoperyssiii Ta
MiJBUINY€E e(PEKTUBHICTh HABYAHHS.

OTXe, MHUCIEHHS y4YHIB OCHOBHOI IIKOJM XapaKTEPU3YETHhCS MEPEXOJO0M IO
aOCTPaKTHO-JIOTIYHOTO  PIBHSA, PO3BUTKOM JIOTIYHHMX, KPUTHUYHHUX 1 TBOPYHUX
KOMITOHEHTIB, a TaKOK (POPMYBaHHSM YMIHb CAMOCTIMHOI Mi3HABAJIBHOI JAISJILHOCTI.
VYpaxyBaHHS IMX OCOOJMBOCTEH € HEOOXIAHOI YMOBOIO €(EeKTHUBHOI OpraHizamii
HaBYAJIBHOTO TIpolecy. BukopuctanHs mNpoOJEMHOTO HABYaHHSA $K OJIHOTO 3
IPOBITHUX METOJIB CIPHUSE CTBOPEHHIO YMOB JJIi aKTUBHOTO PO3BUTKY MHCIICHHS
Y4HIB, (JOPMYBaHHS X 1HTEJNEKTYaTbHUX 310HOCTEN Ta MIATOTOBKHU J0 MOAAIBIIOTO
HaBYaHHS 1 KUTTA.

[IpoOneMHe HaBYaHHS € OAHIEIO 3 MPOBIIHHUX IMENArOTIYHUX TEXHOJIOTIH, IO
3abe3reuye aKTHUBI3AIlIO M3HABAIBHOI MISUTBHOCT YUHIB 1 CIIPUSIE PO3BUTKY IXHBOTO
MaTeMAaTHYHOTO MHCJIEHHA. MOro CyTHiCTh HOJNArac B OpraHi3alii HaBYaIBHOTO
Mpollecy dYepe3 CTBOPEHHsI MPOOJEMHUX CHUTYyallill, sKi CIOHYKalOTh YYHIB [0
CaMOCTIMIHOTO TMONIYKY 3HaHb, (OPMYBaHHs TINOTE€3 1 3HAXO/KEHHS IUIAXIB
PO3B’sI3aHHS IOCTABJIEHUX 3aB/aHb.

Metonnka npoOJeMHOro HaBYaHHS y BUKJIAJaHHI MAaTeMaTHKU Oa3yeTbca Ha
MO€THAHHI TEOPETUYHUX 3HAHb 13 MPAKTUYHOIO JISUTbHICTIO yuHiB. BoHa mepenbauae
3MIHY pOJII BUWTENS — BIJ TpaHCIATOpa TOTOBOI iH(opMali A0 opraHizatopa
M13HABAILHOT JAiSTTIbHOCT1, HACTABHUKA Ta KOHCYJIbTAHTA. Y YUTEIh CTBOPIOE YMOBH JIJIsI
BUHUKHEHHS 1HTEJIEKTYaIbHOTO YTPYAHEHHS, CIPSIMOBY€E MUCJICHHS YUHIB, aJIe HE Ja€
roTOBUX BiAgmoBiaei [2; 7].
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EdextuBHa peanmizamiss mpoOJIEMHOTO HaBYaHHS IPYHTYEThCS HAa HM3II
TUIAKTUYHUX MpUHIMMIB. [lepeaycim e npuHImn npoOJeMHOCTI, KUl nependadae
HAsBHICTh y HaBYAIBHOMY TIpOIIECI MPOOJIEMHHMX CHUTyaIlill, IO BUKJINKAIOThH
Mi3HABAIBHUHN 1HTEpeC 1 MOTPeOy B MOIIYKY 3HaHb. [IpUHIIUIT aKTUBHOCTI BUMarae
3aly9eHHS YYHIB 7O CaMOCTIHHOI MisUTbHOCTI, a MPWUHIWIN JOCTYMHOCTI —
BIJIMOBIAHOCTI CKJIaHOCTI 3aBJIaHb BIKOBUM Ta 1HIUBIyIbHUM OCOOIMBOCTSIM YUHIB.

He MeHII BaXJIMBUMU € NPUHIUI CHUCTEMHOCTI Ta IMOCIIAOBHOCTI, fKi
3a0€3MevyI0Th JIOTIYHE YCKIAIHEHHS HABYAJIBHOTO MaTepialy, a TaKOX MPUHIIHII
MOTHBalli, [0 Tnependayae CTBOPEHHS YMOB s (OpMyBaHHS BHYTPIIIHBOI
3aIiKaBJICHOCT] YYHIB Y HaBYaHHI.

Metoauka mpoOJIEeMHOTO HaBYaHHS Iepeadadyae 4YiTKy IOCTIOBHICTh €TalliB
oprasizallii HaBYaJIbHO1 JISTILHOCTI [2].

Ilepmmii etan — cTBOpeHHsi mMpodJaemMHoi cutyanii. Ha nbomy eramni BUuTENb
MIPOTIOHY€E YYHSIM 3aBJaHHs 400 MUTAHHS, AK€ MICTUTh CYNIEPEUHICTh a00 HOBU3HY 1 HE
MO>ke OyTH po3B’si3aHE 3a JOMOMOTOI0 HasBHUX 3HaHb. e BUKIIMKaE 1HTENEKTyallbHE
YTPYIHECHHS 1 CTUMYJIIOE ITI3HaBaJIbHY aKTUBHICT.

Jlpyruii eran — ycBiloMJIeHHs1 po0JieMH. YUYHI OBUHHI 3pO3yMITH CYTHICTh
poOJIeMu, BU3HAYUTH, 1110 CaM€ € HEBIIOMUM 1 MOoTpedye 3’sicyBaHHs. Baxxiugo, 1moo
npoOsema Oysa NpuiHATa YYHSAIMU SIK OCOOMCTICHO 3Havylla.

Tperiii eran — BUCYBaHHA TinmoTe3. Y4HI IPONOHYIOTh MOXXJIMBI BapiaHTH
PO3B’sI3aHHS MPOOJIEMH, CIIMPAIOYKCh Ha MOMEPEeIH1 3HaHHS Ta 10cBi. Ha npomy erami
BaXIMBO MIATPUMYBATH Oyb-sKi 171€1, CTUMYJIIOIOYH TBOPYE MUCIICHHSL.

YerBepTHii etanm — mnepeBipka rimore3. Y4HI aHaNi3ylOTh 3alpONOHOBAHI
BaplaHTH, BUKOHYIOTh HEOOXIJHI 0OuMclieHHd a00 MIPKYyBaHHS, 00 NEpPEBIPUTH
MPaBUJIBHICTH TIMOTE3.

IPsiTuii eran — ¢gopMyJIIOBaHHSI BUCHOBKIB. YUH1 y3arajibHIOIOTh OTpPUMaHi
pe3ynbTaT, (OPMYITIOIOTh HOBI 3HaHHS a00 TpaBWIIa, SKI MOTIM 3aKPITUIIOIOTHCS Y
MOJaJIbINNA JISJTBHOCTI.

VY nOpakTuil BUKJIAJaHHS MAaTEMAaTHUKW BUKOPHUCTOBYIOTHCS PI3HI METOIU
poOJIEMHOTO HAaBYaHHS.

IIpoOJsieMHMIT BUKJIA/J TOJISITAE B TOMY, 110 BYUTENb CaM AEMOHCTPYE MPOIEC
PO3B’Ai3aHHA MNP00JIeMH, KOMEHTYIYH CBOI Aii Ta 3ajJy4yaluM YYHIiB [0
00roBOpEHHH.

YacTKOBO-NIOIIYKOBUIl (eBpUCTHYHMII) MeTOoA Tmepeadayae, IO Yy4HI
BUKOHYIOTh OKpEMi €Taly TOIIYyKY TiJ KEPIBHUIITBOM yuuTess. BiH € HaiOuabId
JOCTYIHUM JIJIs1 YYHIB OCHOBHOT IITKOJIH.

JocaintHuubKuil MeTOA Tiepeadadae camoCTiiHE pPO3B’s3aHHS MpoOIeMu
yuHsIMHU. BiH cripusie po3BUTKY CaMOCTIMHOCTI Ta TBOPUYOTO MUCIEHHS, ajie MoTpedye
BHCOKOTO PiBHSI MiATOTOBKU yUHIB.

Cepen npuiioMiB CTBOPEHHS MPOOJIEMHUX CUTYaIlld MOYKHA BUAUTUTH:

— TOCTaHOBKY MPOOJIEMHUX 3aITUTaHb;

— CTBOPEHHSI CUTYaIlii CylIepeuHOCTI;

— JIEMOHCTpAIlil0 TOMUJIKOBUX MIPKyBaHb;
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— BUKOPHUCTAHHS HECTAaHJAPTHUX 3a]1aY;

— TIOpIBHSIHHS PI3HUX CHOCOO0IB PO3B’SI3aHHS.

[IpoOneMHi 3amadi € OCHOBHHM IHCTPYMEHTOM peai3ailii mpoOJIeMHOro
HaBYaHHS. BOHU BIJIPI3HAIOTHCS BiJ TPAIULIMHUX THM, 110 HE MalOTh OYEBUIHOTO
croco0y po3B’sA3aHHS 1 BUMAraroTh BiJ] YUYHIB CAMOCTIHHOTO MOUIYKY.

Hamnpuknan, npu BuB4YeHH1 TeMu «JIiHIMHI PIBHSHHA» MOXXHA 3alpOINOHYBaTH
3amady: Uum 3aBxkAu piBHSHHA Mae€ po3B’sa30k? Big woro 1e 3anexuTh?
Y4H1 aHami3yloTh Pi3HI NPUKIAIU, (POPMYIIIOIOTH BUCHOBKHM Ta BIJIIKPUBAIOTH HOBI
3HaHHS.

Taxi 3agaui COpUAIOTH: PO3BUTKY JOTIYHOTO MHCIEHHS; (JOpMYBaHHIO BMIHHS
aHai3yBaTH; PO3BUTKY TBOPUYOTO MIIXOY /10 PO3B’sI3aHHS 3a/a4.

Ypok MaTeMaTHKd 3 BHUKOPUCTAHHSAM MPOOJEMHOTO0 HABYAHHS Ma€ IEBHY
CTPYKTYpY:

1. MoTuBaniiiHuii eTan — CTBOPEHHS IHTEPECY O TEMHU.

2. ITocTanoBka npo6JieMmu — popmMyTFOBaHHS MPOOJIEMHOTO MTUTAHHS.

3. ITomykoBa aiiIbHICTh — caMOCTiiiHa poOOTa YUHIB.

4. O0roBopeHHs1 pe3yJbTaTiB — aHaJI3 OTPUMAHUX PIlICHb.

5. ¥Y3arajibHeHHs — GOPMYJIIOBaHHSI HOBUX 3HAHb.

BaxxnuBo, 11100 y4yH1 OyJiM aKTUBHUMH YYaCHUKaMH KO>KHOTO €TaIly.

EdexTuBHICTh TPOOIEMHOTO HABYAHHS 3aJI€KUTh BII JOTPUMAHHS TIEBHUX YMOB:

— CTBOPEHHS MMO3UTUBHOI MOTHBAIIIT 10 HABYAHHS;

~ BpaxyBaHHS 1HIUBITyaTbHUX OCOOIUBOCTEH YUHIB;

~ MOCTYNOBE YCKJIAIHEHHS 3aBaHb;

~ MO€THAHHS TPOOJIEMHOTO HABYAHHS 3 IHIITMMH METO/IAMU;

— BUKOPHUCTAHHS MIKIPEIMETHUX 3B’ SA3KIB;

— MATpUMKA TBOPUOi aTMOC(hepu Ha ypoIIi.

[IpoOnemMHe HaBuUaHHS € OJHUM 13 HaWOUTHIT eQEKTHUBHUX IMIIXOJIB [0
opraHizanii OCBITHBOTO TIPOIIECY, OCKUIBKM BOHO OpIEHTOBaHE Ha aKTUBHY
Ti3HABANBHY JisBHICTE YUHIB i pO3BUTOK iXHbOr0 Mucienns [1]. Horo 3acrocyBanHs
y HaBYaHH1 MaTEMAaTHUKH B OCHOBHIM IITKOJI1 Ma€ HU3KY CyTTEBUX IEepeEBar.

Hacamnepen npobieMHe HaBYaHHS CIIPUSIE PO3BUTKY MaTEMaTHYHOTO MHUCIICHHS
YYHIB, 30KpeMa JIOTIYHOTO, KPUTUYHOTO Ta TBOPYOrO. Y MPOIECl PO3B’SI3yBaHHS
MpoOJIeMHUX 3aJlad y4HI HE IMPOCTO BIATBOPIOIOTH TOTOBI 3HAHHS, a aHAI3YIOTh
CUTYallil0, BHUCYBAIOTh TiNOTE3H, POOJSATH BUCHOBKHM Ta OOIPYHTOBYIOTH BIIACHY
no3uiiito. Ile 3abe3neuye rnubiie po3yMmiHHS HAaBYAIBLHOTO Marepiany Ta (Qopmye
3IaTHICTh JI0 CAMOCTIHHOT'O MUCJICHHSI.

BaxnmBoro mepeBaror € IABUINCHHS MOTHBaIii 10 HaByaHHS. [IpobGmemHi
CUTYallil BUKIMKAIOTh Y YYHIB iHTepec 3aI[1KaBJICHICTb 1 TPAarHeHHs 3HAUTH BIIOBIIb.
3B’S30K HABYAJIBHOTO MaTepially 3 pEaTbHUMHU KUTTEBUMHU CUTYyaIlisIMA POOHTH
HaBYaHHS OUIbII 3MICTOBHUM 1 3HA4YylIIMM. YYHI [OYMHAIOTHh YCBIJIOMJIIOBATH
MPaKTUYHY IIHHICTH 3HaHb, IO MIO3UTUBHO BIUIMBAE HA iXHE CTABJICHHS 10 HABYaHHSI.

[IpoOnemMHe HaB4aHHS TakoX crpusie (GOPMYyBaHHIO CaMOCTIMHOCTI Ta
BIIMOBIAAILHOCTI YuHIB. BOHM BUarhcsi camMoOCTiiiHO 3100yBaTH 3HAHHS, TJIAHYBaTH
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CBOIO JIISUTbHICTb, OIIIHIOBATH PE3yJibTaTH CBOEI poboTu. lle € BakJIMBOIO yMOBOIO
dhopMyBaHHS KIFOUOBUX KOMIETEHTHOCTEH, HEOOXIJHUX JJIS YCIIIIHOI JISJIbHOCTI B
Cy4acHOMY CYCITLIBCTBI [6].

Kpim Toro, Takuii miaxia crpusie po3BUTKY KOMYHIKATUBHUX yMiHb, OCOOJIMBO MPH
opraHizamii TpynoBoi poOoTu. VYdHI OOrOBOPIOIOTH pI3HI BapiaHTH PO3B’SI3aHHS,
apryMEHTYIOTb CBOT JyMKH, BYaThCsI CITyXaTH 1HIIMX 1 IpartoBaTy B koMaui. Lle ctBoproe
CIIPUATIIMBE CEPEIOBHUILE s PO3BUTKY oOcoOucTocTi. BomHouac BrpoBaIKeHHS
po0JIeMHOTO HABYAHHSI OB’ sI3aHE 3 MEBHUMU TpyaHomamu. OIHIE0 3 OCHOBHUX € 3HAYHI
BUTPATH 4Yacy Ha opraH13au1}o Ta npOBe;:[eHH;I ypokiB. CTBOpEeHHSI npo6neMan cm*yauu/l
OOTOBOpEHHS TIMOTE3 1 MOLIYK PO3B’S3aHb MOTPEOYIOTh OUIbIIE Yacy, HDK TpaaulliiiHe
MOSICHEHHS1 MaTepialty, 1110 MOKE YCKJIQJIHIOBATH BUKOHAHHS HABYAJILHOT ITPOTPaMHU.

[HIIOIO Ba)JIMBOKO MPOOJIEMOI0 € CKJIAJHICTh MIATOTOBKM YpOKIB. Buurento
HEOOXIIHO pETeNbHO J00MpaTH HaBYAJbHHUM MaTepiaj, NPOAyMYyBaTH MPOOJIEMHI
CUTyallli, BpaXOBYBaTH PIBEHb MIATOTOBKHM Y4YHIB 1 MOXIMBI TpyaHoul. Lle Bumarae
BHUCOKOTO PIBHS MPOQECiifHOi KOMIIETEHTHOCTI Ta TBopdYoro minxomy. CyTreBum
YMHHUKOM € TaKOXX PI3HUM PIBEHB IMIITOTOBKH YuHIB. He BCi IIKOISIp1 0THAKOBO T'OTOB1
70 CaMOCTIHOI Mi3HABAJbHOI MISIBHOCTI, IO MOKE MPHU3BOIUTH A0 TPYAHOIIIB Y
3aCBO€HH1 Marepiany. ToMy BaKJIMBO 3aCTOCOBYBATH JU(EPEHIIHOBAHUM MiIXia 1
HaJaBaTh HEOOXiJHY Aonomory yuyHsM. KpiMm Toro, feski yyHi MOXYTh BiIUyBaTH
TpyaHoIIl y GOpMYIIIOBaHHI TinmoTe3, MoOyA0Bl JIOTTYHUX MIPKYyBaHb 1 apryMeHTarlii
cBoiX BiAnoBiaei. Lle norpedye cuctemaTuHoi poOOTH 3 PO3BUTKY BIANOBIIHUX YMIHb.

Omxe, mpoOiieMHEe HaBYaHHS Ma€ 3HAYHUN TMOTEHI[aN JUIsi PO3BUTKY
MaTEMaTUYHOTO MUCJICHHS YYHIB, MIABUIICHHS IXHbOI MOTHBAllli Ta (OpMYyBaHHS
KJIFOUOBUX KOMIIETEHTHOCTEH. BogHouac 1oro epekTuBHE BIPOBAIKEHHS MOTpeOye
BpaxyBaHHS TEBHUX TPYJHOIIIB 1 CTBOPEHHS BIJAMOBIIHUX NEAArOriYyHUX YMOB.
PaiionanpHe moegHaHHS MPOOJEMHOIO0 HaBYaHHS 3 IHIIMMH METOJAaMH J03BOJISE
MaKCUMaJIbHO peali3yBaTH MHOro mnepeBarn Ta 3a0e3MEeYUTH BHCOKHI pIBEHb
HaBYAJIbHUX JIOCATHEHD YUHIB.

BucHoBku. Takum 4rHOM, METOIMKa MPOOJIEMHOTO HABYAHHSA Y BHKJIAJaHHI
MaTEMaTUKH B OCHOBHIN HIKOJI € €pEKTUBHUM 3aCOO0M PO3BUTKY MATEMaTUYHOTO
MUCJIEHHS y4HIB. BoHa 3a0e3neuye akTMBHY y4dacTh LIKOJSAPIB Yy HAaBYAIIBHOMY
mpoiieci, crpusie (GOPMYyBaHHIO JIOTIYHOTO, KPUTUYHOTO Ta TBOPUOTO MUCIICHHS,
PO3BUBA€E CAMOCTIMHICTD 1 BIAMOBIIATBHICTh 32 PE3YJIbTaTH HABYAHHSI.

PartionanbHe BUKOpUCTaHHS MTPOOJIEMHOT0 HaBYaHHS, TOE€HAHHS OTO 3 IHITUMHU
MeJaroriYHUMH TEXHOJIOTISIMU Ta BpaXyBaHHS BIKOBUX OCOOJIMBOCTEN yUHIB JJO3BOJISIE
3HAYHO MIABUIIUTH €PEKTUBHICTh HABYAJIILHOI'O MPOLIECY 1 CIpHUs€ MIArOTOBLI YYHIB
JI0 PEaIbHOTO YKUTTSI.
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The rapid development of information and communication technologies and the
transformation of the educational system in the modern world require purposeful
preparation of individuals for the effective use of digital tools. Developing key
competences in primary school students is one of the main tasks of the New Ukrainian
School. The integrated course “I Explore the World” is aimed at developing these
competences, as it combines several educational fields and ensures the comprehensive
development of the child.

In the modern educational environment, electronic educational resources play a
significant role. They are becoming an integral part of the learning process, helping to
improve its quality and effectiveness. The issue of using electronic educational
resources has been studied extensively by both domestic and foreign researchers. Such
scientists as O.M. Melnyk, V.M. Kosyk, 1.V. Zhenchenko, Y. William, Hosam Abu-
Amara and Jessica SanfordM reveal the essence, features and prospects of
implementing electronic resources in the educational process in their works.
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There are several approaches to define the concept of “electronic educational
resource.” Scientists consider “ electronic educational resource”as educational
materials reproduced using electronic devices; educational, scientific, informational
and reference materials created in electronic form and placed in computer networks.
These resources are necessary for the effective organization of the educational process.

The use of electronic educational resources in primary school, particularly in
lessons of the integrated course “I Explore the World,” has numerous advantages.
Firstly, the use of electronic education resources helps to form students' ability to adapt
to a rapidly changing information environment and develop skills needed for a
successful career. Secondly, it allows to combine traditional teaching methods with
innovative technologies, ensuring individualization of the educational process.

The use of electronic educational resources contributes to

- development of key competences, including information literacy, critical
thinking, creativity, and collaboration;
increasing students’ interest and motivation to learn;
preparation for life in the information society;
personalization of learning;
development of communication skills through interaction and discussion;
formation of flexibility and adaptability.

These educational resources help to make educational process more interesting
and effective.

Electronic educational resources used in primary school include interactive video
lessons, educational platforms, games and other digital tools. Among them: the
resources “Book — Traveller” and “Learning Apps”. They are widely used at the
lessons. Let's consider some examples:

1. Electronic educational resource “Book — Traveller”.

Ukrainian animated series is created on the basis of bestseller “Book-Travel.
Ukraine.” It is about outstanding people of Ukraine and important historical events.
This resource will help you to travel around Ukraine and will be usefnl when studying
such topics: “We are from Ukraine” , We are Europeans”.

2. Learning Apps.

LearningApps is online service that allows to create interactive exercises,
including quizzes, games and tasks. It enables teachers to adapt educational content to
students’ needs and promotes better understanding of the material through
gamification.

Both resources provide opportunities for teachers to create their own materials,
monitor students’ progress and implement an individual approach. The use of
multimedia tools enhances visualization and contributes to better understanding of
complex topics, creating an interactive learning environment.

Thus, the use of electronic educational resources in primary school is an important
component of modern education. It contributes to the development of key
competences, critical thinking and prepares students for effective interaction in the
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modern information environment. Integration of digital technologies ensures the
creation of a dynamic and student-centered educational process.
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Abstract. The work presents the results of a research project involving a literature
review and a survey of medical students concerning the language barrier encountered
when accessing medical literature. We surveyed 1st-3rd and 4th-6th year medical students
to understand students’ experiences using English in getting acquainted with evidence-
based medicine sources. The recommendations aim to expand the use of English-language
atlases and interactive applications to better understand core disciplines, while
emphasizing the role of language proficiency in the academic success of future physicians.

Keywords. Evidence-based medicine sources, English proficiency level, medical
university students, academic success

Introduction. In modern medical science, English is the primary means of
knowledge transfer, as according to diverse literature sources, over 85.0% of evidence-
based data is published in English. The analyzed studies indicate that a substantial
proportion of evidence-based research is published in English, with estimates often
exceeding 80-90% in major international databases such as PubMed and Scopus. The
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language proficiency directly determines the speed of access to innovative diagnostic
and treatment methods, making linguistic competence a critical factor in the
professional development of future physicians.

The aim of this study is to analyze the level of English proficiency as a key factor
in accessing evidence-based medicine (EBM) resources among students pursuing
higher medical education.

Research methods. A systematic review of the PubMed database and an
anonymous online survey of 26 university students (61.5% in their first through third
years, 38.5% in their fourth through sixth years).

Results and Discussion. The analysis revealed that only 30.8% of students frequently
hear about the concept of EBM from their instructors, while 23.1% were introduced to the
term during the survey. Preparation for classes is dominated by Ukrainian-language lectures
(30.8%) and textbooks (26.9%), while only 23.1% of respondents consult original articles
in PubMed/Medscape. Since medicine is the foundation of health care, access to such
services is part of the human right to quality care [1].

The study confirmed the existence of a language barrier: 46.2% of respondents
are unable to assess the quality of English-language resources because they do not read
them in the original language. Language barriers can significantly hinder effective
communication and a full understanding of academic content [2]. Students cited
insufficient English proficiency (34.6%) and complex terminology (19.2%) as the main
obstacles. The choice of a foreign language as a medium of instruction has a significant
impact on students’ comprehension of the material and their academic performance
[3]. It shows that 53.8% of respondents frequently encounter terms in English sources
that are absent in Ukrainian literature.

To overcome these challenges, 50% of students use artificial intelligence
(ChatGPT, Deepl) as their primary tool for understanding texts. However,
overreliance on a foreign language without adequate proficiency could negatively
impact the healthcare system as a whole [4]. Although 46.2% consider English
essential for a successful career, the vast majority (53.8%) believe that hours allocated
in the university curriculum are insufficient for reading scientific literature fluently.

Conclusions

The English language is a fundamental tool for accessing evidence-based
medicine; however, more than 46% of students remain cut off from primary sources
due to the language barrier.

The high frequency of terminological discrepancies (53.8%) and the widespread
use of Al for translation (50%) point to the need for deeper integration of Medical
English into the educational process.

The use of English-language atlases and interactive applications (42.3%)
correlates with a better understanding of core disciplines, underscoring the role of
language proficiency in the academic success of future physicians.

197



Proceedings of the 6™ International Scientific and Practical Conference
"Achievements of Science and Applied Research"

€% SCIENGE SPACE March 30 — April 1, 2026, Dublin, Ireland

References
1. Wirtz, V. J., Hogerzeil, H. V., Gray, A. L., Bigdeli, M., de Joncheere, C. P., Ewen,
M. A., et al. (2017). Essential medicines for universal health coverage. The Lancet,

389(10067), 403—476. https://doi.org/10.1016/S0140-6736(16)31599-9
2. Al Shamsi, H., Almutairi, A. G., Al Mashrafi, S., & Al Kalbani, T. (2020).

Implications of language barriers for healthcare: A systematic review. Oman Medical

Journal, 35(2), e122. https://doi.org/10.5001/0m;.2020.40
3. Hamad, A. A., & Amer, B. E. (2024). Should medicine be taught in leading

medical languages or the mother tongue? Current Medical Issues, 22(2). Advance

online publication. https://doi.org/10.4103/cmi.cmi_123 23
4. Hamad, A. A., & Alkhawaldeh, I. M. (2024). Lost in translation: The impact of
foreign language reliance in medicine on public health. Health & Medicine Reports, 3,

100039. https://doi.org/10.1016/j.hmedic.2024.100039

198


https://doi.org/10.5001/omj.2020.40
https://doi.org/10.4103/cmi.cmi_123_23
https://doi.org/10.1016/j.hmedic.2024.100039

Proceedings of the 6™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Achievements of Science and Applied Research"
jF7 SCIENCE SPACE March 30 — April 1, 2026, Dublin, Ireland

Section: Physical and Mathematical Sciences

INVESTIGATION OF DISPERSIVE WAVE
PROPAGATION VIA CONTINUOUS WAVELET

TRANSFORM
Pysarenko Alexander
c.ph.-m.s., as.prof.
Department of Physics
Odesa State Academy of Civil Engineering and Architecture
Ukraine

Abstract. This research investigates the dynamic characteristics of surface wave
propagation through an analytical methodology based on the controlled deformation of
the wavelet transform. The study employs a rigorous model-based approach to define
the propagation operator within the wavelet domain, enabling the simultaneous
estimation of phase velocity, group velocity, and the attenuation coefficient. A
significant challenge addressed in this work involves the inherent and substantial
nonlinearity of the propagation operator relative to the unknown parameters. Through
specialized normalization procedures, these parameters are utilized to explicitly define
the dispersive and dissipative properties of the medium. The analysis is built upon the
assumption that observed variations in waveforms originate exclusively from the
dispersion characteristics and intrinsic attenuation of the material. By implementing a
systematic minimization of a defined cost function, the proposed technique identifies
the optimal set of model parameters for the propagation environment. A primary
advantage of this approach over conventional time-frequency methods, which typically
rely only on the square modulus of the transform, is its ability to provide a
comprehensive and complete characterization of surface waves in complex media.
Furthermore, the integration of the analytical model with available experimental
datasets demonstrates that it is possible to achieve the effective separation of distinct
wave modes in both the time and frequency domains.

Key words: continuous wavelet transform, surface waves, wave dispersion, phase
velocity, group velocity, attenuation coefficient.

Introduction. The investigation of wave propagation within complex and
heterogeneous media represents a cornerstone of modern scientific inquiry, spanning a
vast array of disciplines from geophysics and seismology to ultrasonic acoustics and
industrial non-destructive evaluation. At its core, the study of how energy travels
through a medium allows researchers to infer critical information about material
properties, detect internal flaws, and monitor the structural integrity of critical
infrastructure. Among the various types of wave motion, surface waves occupy a
position of particular importance. These waves, which are confined to the interface
between different media or travel along the free surface of a solid, carry a wealth of
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information about the subsurface or near-surface characteristics of the material they
traverse.

The most defining and challenging feature of surface waves in many practical
environments is their dispersive nature. Dispersion occurs when the velocity of wave
propagation is not a constant but instead depends significantly on the frequency of the
individual spectral components. In physical terms, this means that a localized wave
packet, initially sharp and well defined, will inevitably spread out in space and time as
it propagates, as different frequencies within the signal travel at different speeds. To
fully understand and utilize these signals for material characterization, it is necessary
to extract two distinct velocity metrics: the phase velocity and the group velocity. The
phase velocity describes the rate at which the phase of a single frequency component
moves, while the group velocity characterizes the speed of the overall wave envelope
and the transport of energy. The mathematical relationship between these velocities is
a direct reflection of the dispersive properties of the medium, making their accurate
measurement essential for solving inverse problems, such as determining the stiffness
profile of soil or the thickness of a layered structure.

Despite the importance of these parameters, traditional signal processing methods
often encounter significant hurdles when applied to dispersed surface waves, especially
in real world scenarios involving noise, attenuation, or overlapping wave modes. The
most common tool, the Fast Fourier Transform, provides an excellent global view of
the frequency content but completely sacrifices temporal information [1]. While the
Short Time Fourier Transform attempts to bridge this gap by using a sliding window,
it is fundamentally limited by the uncertainty principle. A fixed window size creates a
trade-off where one must choose between high frequency resolution and high temporal
resolution, but cannot achieve both simultaneously across a wide frequency range. In
the context of wave dispersion, this often leads to a blurring of the energy distribution,
making it difficult to pinpoint the exact arrival time of specific frequency components,
particularly when dealing with non-stationary signals in highly dissipative or
heterogeneous materials.

To address these inherent limitations, the scientific community has increasingly
turned toward advanced time-frequency analysis techniques, with the Continuous
Wavelet Transform emerging as an exceptionally versatile and powerful framework.
Unlike traditional Fourier based approaches, the wavelet transform employs a multi-
resolution analysis strategy. By decomposing a signal using a family of functions
derived from a single mother wavelet through scaling and shifting, the transform
naturally adapts to the signal characteristics [2]. It utilizes a narrow window for high
frequency components, providing precise temporal localization, and a wider window
for low frequency components, ensuring sufficient frequency resolution. This adaptive
windowing is perfectly suited for the study of dispersed waves, as it allows for the clear
visualization and isolation of the transient features that define the propagation process.

The application of this transform goes beyond mere visualization. The complex-
valued coefficients produced by the wavelet analysis contain two vital streams of
information: the magnitude and the phase. The magnitude of the transform, often
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represented as a scalogram, reveals the distribution of energy in the time-frequency
plane. By identifying the ridges of this energy distribution, researchers can track the
instantaneous frequency of the signal and directly determine the group delay, which
serves as the foundation for calculating the group velocity dispersion curve. However,
a significant portion of the available information resides in the phase of the wavelet
coefficients, a component that is frequently underutilized in standard analysis. By
examining the evolution of the unwrapped phase between two different spatial
locations, it is possible to achieve a direct and highly sensitive measurement of the
phase velocity. This dual approach, leveraging both the amplitude and the phase
information, provides a comprehensive framework for wave characterization that is far
more detailed than what can be achieved through time-domain or frequency-domain
methods alone.

The necessity for such a high-resolution methodology is particularly evident in
the study of media where multiple wave modes coexist or where high levels of
attenuation obscure the signal. In such cases, the ability of the wavelet transform to
separate overlapping components in the time-frequency domain is a critical advantage.
This introduction sets the stage for a detailed examination of a methodology designed
to exploit these wavelet properties.

Aim. The primary goal of this research is to evaluate the dispersion characteristics
of surface waves while addressing the complexities of mode separation when relying
on the square modulus of time-frequency representations. An essential objective
involves employing the Gabor transform to investigate the specific evolution of group
and phase velocities during propagation. The study operates under the premise that the
observed signal transformations are dictated solely by the dispersion and intrinsic
attenuation of the medium. Consequently, this work seeks to implement a propagation
operator that explicitly integrates both the phase and the attenuation coefficient,
enabling a more precise and detailed analysis of wave kinematics within dispersive
environments.

Results and Discussion. The evaluation of the proposed methodology was
conducted using two experimental datasets, designated as Set A and Set B, representing
different propagation scenarios. Set A is characterized by a single coherent energy
arrival, providing a clear baseline for the analysis of surface wave behavior. The results
for this set show an exceptional level of agreement between the experimental data and
the calculated cross correlations. This alignment validates the effectiveness of the
analytical model in extracting key parameters, including phase velocity, group
velocity, and the frequency dependent attenuation coefficient. The success with Set A
confirms that the model-based approach accurately captures the kinematics of wave
propagation in a dispersive medium when a single dominant event is present.

The analysis of Set B introduces additional complexity, as the wavelet transform
reveals two distinct coherent energy arrivals. These arrivals do not correspond to the
usual fundamental and higher modes of a Rayleigh wave. In typical modal propagation,
one would expect a noticeable overlap in the frequency content. However, the
calculations for Set B showed two separate energy regions within a frequency band
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from 6.7 to 53.2 Hz without such overlap. This suggests that the dual arrivals are likely
caused by intense localized attenuation within the medium, specifically at a frequency
near 45 Hz. This selective dissipation effectively partitions the wave energy into two
distinguishable segments within the time frequency domain.

The analysis of Set B serves to illustrate the capability of the method to
characterize energy arrivals that are clearly separated in the time frequency plane. A
filtering procedure was applied to isolate these individual events, allowing for the
independent estimation of their dispersive and dissipative properties. By combining the
cross-correlation signals derived from these parameters, it was possible to achieve a
complete reconstruction of the dispersed wave path for both the high frequency and
low frequency components. This reconstruction demonstrates the utility of the
proposed technique in handling non-standard signal features that arise from complex
material responses.

Ultimately, the findings suggest that the use of a propagation operator in the
wavelet domain provides a more detailed characterization of surface waves than
methods relying solely on the square modulus of the transform. The ability to
differentiate between structural dispersion and frequency specific attenuation allows
for a deeper understanding of the physical processes. This approach offers a reliable
framework for interpreting data where signal distortion and energy loss are significant
factors.

Conclusions. This research presents a model-based approach for the precise
estimation of velocity dispersion curves. By enabling the simultaneous calculation of
phase and group velocities, the proposed technique effectively eliminates the risk of
error amplification that typically occurs when one velocity is derived from the other.
The reliability of this method stems from a minimization process that incorporates both
the modulus and the phase of the wavelet transforms. This comprehensive integration
allows for the accurate reconstruction of the dispersed signal from modified wavelet
coefficients. Experimental and numerical results demonstrate that optimizing the
modulus of the wavelet transform yields the highest level of accuracy for the inverted
velocity parameters. In cases involving multimode signals where wave groups overlap
in the time frequency domain, a dedicated preprocessing step is necessary to ensure
effective mode separation.
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Abstract. Playing sports is good for your health. Everyone knows this, but when
you have to do physical exercises, you suddenly lose strength, desire, and enthusiasm.
The thing 1s that students of the Odessa State Academy of Civil Engineering and
Architecture (OSACEA) and other educational institutions have a lot on their minds.
Lectures, exercises, projects, in many cases temporary jobs, part-time jobs, and yet you
need to find the strength for social life! In a busy student calendar, it is difficult to
allocate time for sports, but the range of available options is really wide. The article
will be of interest to current and potential students of educational institutions in
Ukraine, as we will discuss what sports students can do to spend time with health
benefits and with interest. Experts point out that by playing sports, you take care not
only of your physical, but also of your mental health. Any activity allows you to relax
and clear your head, which is usually full of things and problems that are waiting to be
solved. Therefore, instead of thinking about the colloquium or worrying about exams,
it is worth relaxing by indulging in your favorite sports.

Despite sincere intentions, students often do not have time for physical activity.
But let's be honest, some simply do not like to play sports, and they cannot be forced.
In such cases, it remains to watch your favorite team or player on the scoreboard of
their matches. But it must be admitted that such entertainment can also be one that
helps to relax.

The following organizational features of student sports can be distinguished:

- Availability and opportunity to play sports during the hours of mandatory classes
in the discipline "Physical Culture" (elective course in the main educational
department, training classes in the sports educational department);

- Opportunity to play sports in free time from academic classes in university sports
sections and groups, as well as independently;

203



Proceedings of the 6™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Achievements of Science and Applied Research"
jF7 SCIENCE SPACE March 30 — April 1, 2026, Dublin, Ireland
I —— ]

- The opportunity to systematically participate in student sports competitions of
an accessible level (educational qualifying competitions, intra- and extra-university
competitions in selected sports). This entire system allows every practically healthy
student to first familiarize themselves with the sport, and then choose a sport for regular
classes.

OSACEA has sports sections for various sports, in which students of the sports
improvement course are engaged. Student athletes who are included in the group of
higher sportsmanship in the composition of the national teams of the country, regions
or national teams of Ukraine among juniors, youth, adults, often undergo training in
the system of training camps. In such conditions, all the necessary conditions are
created for athletes to recover after training loads. This includes balanced nutrition,
good living conditions, restorative procedures (sauna, massage). At such training
camps, athletes are supervised daily by a sports doctor and the slightest deviations in
the athlete's condition are recorded and eliminated.

Despite the significant time and energy costs of training, student-athletes, having
a higher overall working capacity, can practically keep up with their classmates in
mastering the disciplines of the curriculum. They switch from one type of activity to
another more easily, and are psychologically more resistant to stressful situations. As
a result, the vast majority of student-athletes complete a full course of study at a
university and receive higher education.

Conclusion.

Summing up, we note that many OSACEA students often strive to combine
business with pleasure. Thus, it helps to normalize the body and not subsidize transport
companies. If you want to play team sports, invite a few friends and go to the nearest
sports ground. If such activities are not for you and your friends, get together, choose
a sports channel or site dedicated to the discipline and enjoy the games. Today, the
choice is especially diverse. There are many sports stations and portals at your disposal,
so you can choose offers and engage in your favorite entertainment when you have
time and desire.
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Abstract. The article analyzes physical education and sports activities during
mental overload of students in the university system of Ukraine. The reasons for this
condition and directions of work with specific cases are considered.

It is obvious that a number of factors have a significant impact on the condition
and health of students and pupils, namely: an increase in the number and quality of
stressful situations, changes and disruptions to the usual daily routine, not always high-
quality and nutritious nutrition, insufficient physical activity, etc. Thus, according to
research by the O.M. Marzeev Institute of Hygiene of the National Academy of
Medical Sciences of Ukraine, in 2018, only from 9% to 45% of education seekers were
recognized by doctors as healthy, and among them about 30% of people had an average
and low level of health. According to the results of sociological and psychological and
pedagogical observations, the rapid spread of diseases and the consolidation of
pathologies among students and pupils of educational institutions is confirmed. Oddly
enough, this trend is especially pronounced in the first years. All the above information
inspires the creation of specific programs and directions for preserving and improving
the health of pupils and students, first at the educational level, and, as a result, at the
level of the entire nation.
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The main meaning of physical activity is that it increases the resistance of the
human body and specifically the student to the influence of a number of different
negative external factors. Sports and physical exercises stimulate cheerfulness and
maintain vigor, both moral and physical. Therefore, physical activity has a strong anti-
stress effect.

Thus, according to O.S. Kalashnik: physical education is a directed, specific
process that 1s combined with mental education and education, the purpose of which is
to build in young people a careful attitude to their own health, the development of
mental qualities, and the promotion of the use of physical culture as a creative means
in organizing a healthy rhythm of life. A detailed consideration of the problems of
physical education, which are provided in the methodological literature of foreign and
domestic specialists, shows that psychologists, doctors and teachers consider control
to be one of the most important aspects of the entire educational process in higher
education institutions.

The availability of all standards stimulates a positive attitude of students to
classes, the teacher believes. However, does such control have a positive effect on the
mental state of the student. In this case, this is a rather individual indicator and much
depends on the state of mental stress at the time of classes, and a significant
contribution to the outcome of the situation is made by the level of socialization of the
student at the time of classes, because all standards and, directly, classes take place
collectively .

As a counterpoint to the rather rigid and restrictive schedule of classes presented
above, one can contrast classes in the fresh air, and especially collective tourist hikes
on weekends, no longer within the framework of physical education classes.

During the entire hike, whether long-term or short-term, the student is in a cozy
atmosphere and, most importantly, in constant physical, regulated

load. In our opinion, such an event can even be characterized as a necessary tool
in the program of the educational process.

As already noted above, with the advent of the modern world and technologies in
our lives, and especially in the lives of young people, a tendency to decrease in motor
activity began to be observed, as a result, indicators of mental state, musculoskeletal
system and health in general. More and more higher education applicants begin to
perform exercises and study as such, already in a state of mental overload, and here, in
our opinion, the element of the teacher's approach to such a student becomes important.
Unfortunately, in the minds of adults and teachers, including, the idea persists that as
long as a person is a pupil or student, he is not occupied by any life and social problems,
the student will have a carefree existence. However, this is not at all the case. On the
contrary, with the advent of gadgets and systems that "make" our lives easier, the
decline of a person, and especially a child, into a state of mental disorder and tension
becomes an easy and already normal process.

In addition to measures to remove this state or preventive measures, the teacher's
approach to cooperation with students also becomes important. It is important to pay
attention to the student's condition and the information he conveys to the teacher about
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his well-being, otherwise, exercises that usually bring benefits and strengthen health
become his abusers and irritants.

Conclusions. The main importance of motor activity is to increase the resistance
of the student's body to the action of a whole list of stimuli that will encounter him on
the path of learning and cognition of the world. Physical exercises contribute to the
normalization of the mental state. However, does the teacher's approach, indicated in
the first part of the main section, contribute to this? Despite the generally accepted
system of student assessment, it is necessary to listen to students during classes and try
to provide each individual and at the same time universal approach.

At a certain point in time, physical exercise was a mandatory and easy task for
every student, but today, when the lives of young people are filled with modern
technologies, sports are fading into the background. Today, studies show terrible
results on the physical activity of students, and unfortunately, no one can predict how
this indicator will change for the next generation.

So, now this task is facing teachers of educational institutions. It is important for
modern teachers to understand the changing values in the lives of young people. In the
case of classes in an unsatisfactory mental state, the student risks getting a deterioration
in well-being.
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TPAHC®OPMAIIS NOJITUYHOI KYJIbTYPH
MOJIOII B YMOBAX [IUPPOBOI'O CEPEJOBHUIIA:
CYYACHUHU CTAH TA KJIIOYOBI BUKJIUKHA

®enynuk Bitadgiit FOpiiioBu4

acripaHT

Kadenpa nonitonorii ta ¢punocodii im. C. Konosana
3axiTHOYKPATHCHKUM HAIIOHATFHUN YHIBEPCUTET, Y KpaiHa

VY cyuacHHX yMOBax CTPIMKOI I(poBoi TpaHCPOpMAIIi] CyCILIBCTBA BiIOYyBAEThHCS
KOMIJICKCHE TIEPEOCMHUCIICHHSI MEXaHI13MIB (hOpMYyBaHHS MOJITHYHOI KYJIETYpHU MOJIOII.
[udpose cepenoBuille CTaE HE MPOCTO JIOJATKOBUM KaHAJIOM KOMYHIKalli, a
MOBHOI[IHHUM COIIAJIbHUM TPOCTOPOM, Y MEXax SIKOTO BiIOYBa€ThCA MOJITHYHA
coriaiizaiis, GopMyBaHHS MOJMITUYHUX I[IHHOCTEHN, OpIEHTAIlIN Ta MOJAEJEH MOBEIIHKY.
[le 3ymOBIIO€ HEOOXIAHICTH PO3MIISAY MOJMITHYHOI KYyJIBTYPU MOJIOJNI Kpi3b MPU3MY
M(POBUX TEXHOJIOTH, SIKI BU3HAYAIOTh XapaKTep Cy4aCHOIO MOJITUYHOIO MPOILIECY.

[MTonmiTnyHa KyJIpTypa MOJIO/1 B yMOBax UG POBI3allil XapaKTepPU3y€eThCS 3MIHOIO
JDKepesl OTpPUMaHHA MOJITHYHOI 1H(opMarltii. SKiio paHime 1oMiHyBajdu TpaauiiiHI
MeJlia, TO ChOTOJIHI MPOBIAHY POJb BIAICPAIOTh COIIaJbHI MEPEXk1, BiJICOXOCTUHIH,
MeceHKepu Ta iHmi nmudposi miatdopmu. lle cnpusie miIBUINEHHIO TOCTYMHOCTI
iH(popMmarlili, oJlHaK BOJHOYAC CTBOPIOE MEPEAYMOBH MJis ii HEKOHTPOJILOBAHOIO
MOIIMPEHHS], 10 BIJIMBAE HA AKICTh MOJITUYHOTO 3HAHHS.

OcobmmBoro 3HaueHHsT HaOyBae (eHOMEH UU(POBOro TI'POMAISHCTBA, SKHIA
nependayvae akTUBHY y4acTh MOJIOA] y MOJITHYHOMY JKUTTI Yepe3 OHIaH-IHCTPYMEHTH.
Mosnosib aKTUBHO BUKOPHUCTOBYE IU(PPOBI TUIaTGOpPME 11711 OOTOBOPEHHS MOITUYHUX
MoJiM, ydyacTi y TpOMAJAChKMX 1HILIaTUBAX, OpraHizalii MPOTECTHUX akUid Ta
MoO1i3anii rpoMaachkoi 1yMkH. Lle cBimunTh npo Tpancopmaltito TpaauLiiHuX Gopm
MOJIITUYHO1 y4acTl y OUIBII THYYKI Ta JACIICHTPaIi30BaH1 (POPMHU.

Pazom 3 ThM, nudpoBe cepeloBUILE CTBOPIOE 3HAYHI BUKIMKHU AJ1s1 (POPMYBaHHS
MOJIITUYHOI KyJIbTypu. OJHUM 13 HAHOUIBII CYTTEBUX € TIpodiieMa Jie3iHdopmMariii, ska
MOLIMPIOETHCST Yepe3 COLalibHI Mepexi Ta iHI MudpoBi KaHaiu. DeikoBl HOBUHH,
MaHIMyJISATUBHI MOBITOMJICHHS Ta TIpONaralja MO>KyTh CYTTEBO BIUIMBATH Ha MOJITHYHI
MEePEKOHAaHHS MOJI0/I1, (POPMYIOUH BUKPHUBIICHE YSIBICHHS PO MOJITUYHY PEATbHICTb.

He meHm BaximBOI0O € mpolOiiemMa aaropuTMizamii iHpOpMaIiifHOTO MTPOCTOPY.
AJTOPUTMHU COIIAIBHUX Mepex (OpMYIOTh 1HAMBITyalli30BaH1 CTPIYKH HOBHUH, SIKI
BIJIOOpaXkaroTh MOIEepeAHi BHOA0OaHHs KopucTyBauiB. Lle mnpu3BoauTh [0
dbopMyBaHHS TakK 3BaHUX «IH(POPMAIIMHUX OYIHOAIIOK», Y MEXaX SKUX KOPUCTyBad
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OTPUMYE MEPEBAXKHO OJHOPIAHY 1H(OpMAaILito, 10 OOMEKY€E MOKIUBICTH KPUTUUHOTO
OCMHCJICHHS aJIbTepPHATUBHUX TTO3UITIH.

@parmenTaintis  1HGOPMAIITHOTO TPOCTOPY TaKOX CIPHUSE  TOJIApU3AIlii
MOJTITUYHUX TIOTJISAIB MOJIOAI. BiCyTHICTH MOCTYIy A0 PI3HOMAHITHHUX JHKepel
iHpopMarlii yckiaaaHioe popMyBaHHs 00’ €KTUBHOT KAPTUHH MOJITUYHOI JIHCHOCTI Ta
3HIKYE PIBEHBb TOJIEPAHTHOCTI JI0 AIbTEPHATUBHUX JYMOK.

Tpancdopmaliisi OJITUYHOI KOMYHIKaLIi € € OJHUM BaXKJIMBUM acHEKTOM. Y
nmuppoBOMy  cepemoBHUIII  BIMOYBA€ThCS  MEPEXil BiA  BEPTUKAIBHUX [0
TOPU30HTAIBHUX MOJEJIEN KOMYHIKAIlli, 10 CHpHs€e JAEMOKpaTH3allli MOJITUYHOIO
npouecy. BoaHouac 1e mMpU3BOAUTH A0 3HIKCHHS DIBHS BIANOBIJAIBHOCTI 3a
MOIMPEHHS 1H(pOpMaIlii Ta 3pOCTaHHS POJIl EeMOILIIHOTO KOHTEHTY.

[MudpoBa HEpIBHICTb BUCTYNAE JOAATKOBUM (DaKTOPOM, IO BIUIMBAE Ha
dbopMyBaHHS TOJMITUYHOI KYJIbTypU MOJIOAI. Pi3HMI piBeHb MOCTYIy 110 HUGPOBUX
TEXHOJIOTiH Ta NU(PPOBUX KOMIETEHTHOCTEW BU3HAYAE€ MOMKJIMBOCTI MOJOJI IIOJO
y4acTi y IOJITUYHOMY JKUTTI Ta KPUTUIHOTO aHAJI3y 1H(OpMAITii.

BaxnuBuM € TakoxX BIUIMB IU(POBOTO CEpPelIOBHINA Ha I[IHHICHI OpieHTaIlli
MoJoni. 3pocTae pojib I1HIWBIIyali3My, IIBHJIKOCTI OTpUMaHHS iH(oOpmamii Ta
Bi3yastizallli KOHTEHTY, IO MPU3BOJUTH JI0 CHPOIIEHHS MOJITHYHOIO JTUCKYpPCY Ta
3HUKEHHS PIBHS aHAJIITUYHOT'O MUCJICHHS.

Bonnowac mudposizaiiist BiIKpUBa€ HOB1 MOKIIUBOCTI JIJIsl PO3BUTKY MOTITUYHOT
KyJbTypu. BoHa cropusie MiABUIIEHHIO PIBHA TMOJITHYHOI MOIH(POPMOBAHOCTI,
PO3IIKPIOE MOMKIIMBOCTI JIJISl YYacTi Yy MOJITUYHUX TMPOIIECax Ta CTBOPIOE YMOBH IS
dbopmyBaHHS HOBUX (POPM TpOMAASTHCHKOI aKTUBHOCTI.

Takum 4YWMHOM, CydYacHHW CTaH TMOJITHYHOI KyJbTYPH MOJOMI B YMOBax
M(PpPOBOTO CepeioBUINlA € CKIATHUM Ta CYNEPEUSIUBUM SIBUIIEM, SIKE MOEAHYE K
MO3UTHBHI, TaK 1 HEraTuBH1 TeHJeHlIi. Lle BuMarae po3poOKu HOBUX TEOPETUUHUX
MiAXOAIB Ta MPAKTUYHMX MEXaHI3MIB, CIIPSIMOBAaHUX Ha (HOPMyBaHHS KPUTUYHOTO
MHUCJICHHS, MEI1arpaMOTHOCTI Ta BIJMOBIAAIBHOT MOJITUYHOI Y4acTl MOJIO/I].
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TUMOJIOT' IS EMOLIMHO
BJATOIMOJIYUYHUX / HEBJIATOITIOJIYYHUNX
IEPCOHAXKIB
Y €EBPOINENCHKIN JITEPATYPI XVII-XX cT.

JepeB'ssnko CBiT/1ana

KaHAUAaT ICUXOJIOTTYHUX HAYK, JOLICHT

Kadenpa 3aranpHoi, BIKOBOI Ta COILIaIBHOT IICUXOJIOT 11
HauionansHuil yHiBepcUTEeT «YepHITIBCHKUN KOJIET1yM»
imeni T.I'. IlleBuenka, Ykpaina

AKTyalbHICTh TE€MH JIOCTIJKEHHS IIOB’si3aHa 3 HEOOXIJHICTIO BHUBUYCHHS
€MOIIIITHO OJIArOMOyYHHUX Ta EMOIIIITHO HEOIArOnoMyYHUX MEPCOHAXKIB €BPONEHCHKOT
miteparypu XVII — XX cT., mo cnpusitume pedaekcii Hal «BIYHUMY MUTAHHSIM: IO
J0TIOMarae JIIOJIMHI TOYYyBAaTHUCS IMIACIUBOIO?». BHOKpeMIieHHS THUMIB €MOIIHO
OylaromonydHux / HEOJAromody4yHux  Jrojed  (Ha  mOpukiIafgax  JITepaTypHUX
MEPCOHAXKIB) TPYHTYBATHUMETHCS HA MDKIUCIUIUIIHAPDHOMY TPEHI TOEAHYBATH
MICUXOJIOTII0 3 JITEPAaTypO3HABCTBOM Ta Ha Cy4aCHOMY IHTEpeCi CyCHUIbCTBA [0
MO3UTUBHOTO (PYHKIIIOHYBaHHS JII0AuHU [4; 5].

O6’exTOoM HamIOi yBaru € Pi3HOMAaHITHI XyJ0kHiI oOpa3u miteparypu XVII —
XX cT., MeTa JOCHIPKeHHS — aHali3 Ta KiIacu@ikailisi OCHOBHUX THIIIB €MOIIMHO
OJ1aroMoIy4HUX MEPCOHAXKIB HA OCHOB1 KPUTEPIiB T'yMaHICTUYHOI ICUXOJOT1].

TeopeTnyHy OCHOBY HAIIOTO JOCHIIXEHHS CKJIaJId OCHOBHI MPUHIIMIIH
rymaHictTuuHoi ncuxosnorii (A. Macnoy, K. Pomxkepc), OCKUTbKM NMPEJICTaBHUKU CaMe
IIbOr0 HAIpsSMY IICHUXOJIOT1i 3pOOMIN aKIEHT Ha MO3UTHBHOMY ITOTEHIIIAJ JIFOAUHHU,
MOIIYKaX CEHCY >KUTTS Ta MOXJIMBOCTSAX camopeaiizallii — OCHOBHUX IHJIMKaTopax
(dheHOMEeHYy eMOIITHOTO OJIaromoTydysl.

MeTonos0r1I0  TOCHIIPKEHHS CKIIaJaloTh IMOPIBHAJIBHO-ICTOPUYHUI METOJ Ta
MICUXOJIOTTYHUI aHaJl3 XyI0KHBOr0 00pa3y JITepaTypHUX MEPCOHAXKIB.

JxepenbHy 6azy JTOCITIJIPKSHHS THITOJIOT11 E€MOIIIHHO-
0JIaronoJy4YHUX / eMOLIITHO-HE0IaronoJlyYHuX MEePCOHAXIB CTAHOBIATH  BIAOMI
XyI0’kH1 TBOpH €Bporeichkoi aiteparypu XVII — XX cr.: «[Ipemynpuii I'igansro Jon
Kixor 3 Jlamanui» Mirens ne CepBanteca Caapeapu (1605 — 1615), «CrpaxaaHHs
molnoforo Beprepa» Moranna Bonsdranra I'ere (1774), «I'pad Monre-Kpictox»
Onexcanpa roma-6atbka (1844 — 1846), «Iloptpet Hopiana 'pes» Ockapa Yaiinbaa
(1890), «Ilomianna» Eneonop Iloprtep (1913), «Manenskuii npuni» AHTyaHa
ne Cent-Ex3sroniepi (1943), «Crapuii i mope» E. Xeminryest (1952).

Pozmupenns xponosoriunux Mex 10 XVII ctoniTTs 3ymMoBiieHe HEOOXITHICTIO
JITEPaTypHOTO TBOPY, IO 3alOYAaTKyBaB €BPOIEUCHKY TPAAMIIIO TICHXOJIOTIYHOTO
aHaJi3y eMOIIIIHOTO 01aronoayyJus.
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BinOip TBOpiB 371fiCHIOBaBCSA 3a MPUHIUIOM IIJIECIPSIMOBAHOTO MiI00Opy Ha
OCHOBI HACTYNMHHUX KpUTEPiiB: (1) HasIBHICTh MEpPCOHAXA-HOCIS (OJHOTO 3 BUIIJICHUX
TUMIB ~ eMOIIHHOTO  Ojaromosy4us / HeOnmaromomyyusi); (2) KaHOHIYHICTh (5K
XpecTOMaTIHHUM TpUKIIa] MeBHOTO sBuIa); (3) reorpadiyHa penpe3eHTaTUBHICTh
(BimoOpakeHHSI OCHOBHHX €BPOIMEHCHKUX JITEPATypHUX Tpaauiii); (4)xaHposa
PI3HOMAaHITHICTh. 3a3HAYEHUM MiAXIJ T03BOJSE YHUKATH Cy0 €KTHBHOCTI Yy BHOOpI
Martepiaity Ta 3a0€3MeUuTH Penpe3eHTaTUBHICTh JOCII1I>)KEHHS.

Jlnst  BU3HA4YEHHS KPUTEPIiB  €MOIIHOTO  Ojaromoiy4dst JiTepaTypHUX
MEPCOHAXKIB y JAHOMY AOCHIKEHHI BUKOPUCTAHO IHIUMKATOPH Ha OCHOBI aHami3y
moneni mncuxonoriunoro Omarononyyus K. Pipd (camonmpuiiHATTS, NO3UTHBHI
CTOCYHKH, aBTOHOMIisl, IIPABJIiHHS CEpEIOBUIIEM, MeTa, 0COOUCTICHE 3pocTanHs) [9],
KOHIIENIli «3BUYafHOI Marii» pe3winieHTHOocTl A. MacrteHa [6], Ta Koueniii
aBreHTH4HOCTI K. Pokepca [8].

OCHOBHI KpUTePii eMOLIITHOr0 6J1aromnoayyys Ta TUIH €EMOLIIIHO OJ1aronoIyYHuX
oci0 (Ha mpUKIaAl JITepaTypHUX MEPCOHAXKIB):

1. Pe3usieHTHICTD SIK 3AaTHICTh MPUCTOCOBYBATHCS JI0 CTPECOBUX MOJINA KUTTS,
3MATHICTh BHXOJIUTH 3 KpHU3 31 30epekeHHSAM ab0 3pOCTaHHIM OCOOHCTICHOTO
NOTEeHIaTy. Y JITepaTypHUX NMEPCOHAXKIB PE3UITIEHTHICTH MPOSIBISIETHCS B TOMY SIK
caMe NEepeKHBAE >KUTTEBI KPU3M Ta CTPaXKAaHHS MEPCOHAXK, AKI BHYTPIIIHI Ta
30BHIIIIHI pECypCH 3HAXOUTH /IS BIIHOBIICHHS.

Januii kputepiid sCKpaBO YocoOJeHO B 00pa3i KaHOHIYHOTO MPUKIAay
PE3WITIEHTHOCTI B CBITOBIM JiTepatypi — Cantbsro (3 pomany E. Xeminryes), skuii
BUSIBUB CTIHKICTh 4epe3 MmpodeciiiHy TiAHICTh Ta CHOPIAHEHICTh 3 mpupojoro. llew
oOpa3 BIJIMOBIIA€ THUMY EMOIINHOTO OJaronoayyus: «aJarnTUBHO-CTIMKUN THI»
(pe3WIIieHTHUI THII).

2. ABTEGHTUYHICTh  SIK  BIJMOBIAHICTE MIK  BHYTPIIIHIMH  €MOI[IHHUMHU
NepeKMBaHHSAMU Ta 30BHIMIHIMU iX mposiBamu. [lo cyTi 11e BIpHICTH CBOil CYTHOCTI,
3IaTHICTh 3JIMIIATUCS caMiM COOOK y OYyJb-SIKUX OOCTaBUHAX >KUTTS, TO3BLI COO1
OyTH LIMPHUM HABITh CEPEN «HEUIUPUX» CYCHUIbHUX BUSBIB.

[eii kpuTepiit yocobaeHo B 00pa3i nepcoHaxy MasneHbKoro npuHIly (AHTyaHa
ne Cent-Ex3toniepi) — auTsya O€3MOCEPEAHICTh Ta IMIUPICTh MNPOTUCTABISIOTHCS
nopociiii  ¢anpir. O3HaAYMMO IIEH THI SK «aBTEHTHYHUI» THII E€MOIIHHOTO
OJyraromnomyyysi.

3. EMorriitna 3puicTh, sika TPYHTYETHCS Ha 3/IaTHOCTI YCBITOMITFOBATH €MOIIii
(0co0IMBO HETaTUBHI — CMYTOK, TYTY, THIB, CTpax Ta iH.), IPUHAMATH 1X Ta IHTETPyBaTH
y BiiacHu# aocBif. Ll 3natHicTh nependadae moBHE NPUINHATTS Oy Ib-SIKUX €MOIIMHUX
MPOSIBIB, CBOEPITHA <JTFOOOBY J0 BHYTPIIMIHBOTO CBITY MEPEKUBAHB (SIK BIACHUX, TaK 1
MepeKMBaHb HIIUX).

SckpaBum HOCcieM KpuTepiro € 06pas [lomannu (E. [TopTep) — emortiiina 3piiicTh
BUSBJISIETHCS U€pe3 «TPYy B paaicTh», TpaHchopMalliro 000 B HAAII0 Ta 3IUICHHS.
Jlanuii TUI TO3HAYUMO SIK «EMMATIHHO-3PLITUI.

JIyist BU3HAYEHHSI KPUTEPIiB €eMOIIHHOTO HEOIaronoiyyus y JOCHIIKEHHI 0yI0
BUKOPUCTAHO 1IHIUKATOPH HA OCHOBI aHaJI13y KOHILIEMIIii «TEeMHOI TpiaJin» 0COOMCTOCTI,
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mo Oyna QopmanizoBana y mpaimsx [enpos [lonkaca ta Kesina Binbsmca [7];
(eHOMEHY ero-IucCTOHIi («HEMPUUHSATTS cebe») Yy KOHTEKCTI MeJaHXoii B
ncuxoaHamizi (3. @petin) [3]; koHmenmii  regoHicTHYHOI  amanTamii  dDimina
bpikmana [1] Ta ek3ucrteHiiitHoi mopokueui Biktopa ®pankina [2].

OcHOBHI  KpuTepli eMOIIIHHOTO HEONaromoay4dus Ta THUIHA EMOIIHHO
HeOaronosy4Hux oci® (Ha MpPUKIIAMl JITEpaTypHUX TMEPCOHAXKIB) MPOSBISIOTHCS Y
TPbOX AUCHYHKIIIOHATBHUX CTPATET1sIX €MOIIHHOTO (PYHKIIIOHYBaHHS:

1. EkcrepHanizaifisi BHYTPIIHBOTO OOJII0 Yepe3 30BHINIHI arpeciro  Ta
KOPCTOKICTh. JeMOHCTpOBaH1 arpecist Ta >KOPCTOKICTh A0 1HIIMX HE € BUIAIKOBUMH,
1€ TIOMCTa CBITOBI 3a BJIACHI CTPAXKAAHHS, HACIIOK IEPEKUBAHHS TICUXOTPABMHU.

Jlanuii Tun € BTUIEHUM B 00pa3i rpada Monte-Kpicto (3a O. Jlroma), sikuit 30BHI
BUSIBJISIE )KOPCTOKICTh — ajie HE CIIOHTAHHO, a CUCTEMHO; BiH PYWHY€E KUTTS THX, XTO
voro 3paauB. llomMcra w©BOro mnepcoHaxka — NPSAMUM NOPOSIB MOTO  BIIACHOI
HeolpalboBaHoi TpaBMu. JlaHuii o0Opa3 CHIBBIAHOCUTBCA 3 THUIIOM €MOIIMHOTO
HEOIaronoayqus: «TpaBMaTUIHO-aIrPECUBHUIN.

2. CamopyiiHyBaHHS 4Yepe3 TMaTOJIOTIYHY peduiekciro Ta  MeJaHXOJIo.
MenaaxoniiiHuil cTaH TMPOBOKYETHCSA Yepe3 HAAMIPHY 30CEPEKEHICTh Ha BIIACHUX
IyMKax Ta TmepexuBaHHsAX. OJHOYAcHO II€ 3HEBIpa B cebe, HEBIANpallbOBaHUMN
TpaBMaTUYHUI JOCBI.

IneanpHO HaHUi THI YOCOOIOETHCS Y 00pasi JiTepaTypHOro nepconaxa Beprepa
(3 TBopy Iere). Lle kimacuuyHuil apxXeTHUN MEJAaHXOJIMHOTO CaMOPYHWHYBaHHS B
€BPOIICUCHKIN JIITepaTypl, MPE3CHTYEMO IIei 00pa3 K «IaTOJOTIYHO-MEIaHX OJTIHHHMN
THUID.

3. YHUKaHHS peanbHOCTI Yepe3 JEeCTPYKTUBHUM T'eIOHU3M Ta OailayxicTh. Lle He
MIparHeHHsI JI0 3aJI0BOJICHHS, 110 BJIACTUBE Oy Ib-sKiH JIFOIMHI 31 3I0POBOIO TICUXIKOIO.
VY maHoMy BHMAJAKY MPOBIIHMM € CTpax PeabHOTO KUTTS Ta, SIK HACII0K, TOPUHAHHS
y CBIT Oe3MepepBHUX HACOJIO 3 LTFO30PHOI0 METOIO MO30YyTUCS TPUBOT, a HACIIPaBIi
BTpaTa 3B’SI3KY 3 PEAIbHICTIO Ta CEHCY JKUTTHL.

SckpaBuM 00pa3oM 1€CTPYKTUBHO-T€IOHICTUYHOTO CTABJIEHHS J10 )KUTTS € 00pa3
miteparypHoro nepcoHaxy O. Yainsaa — Jlopiana I'pes.

BuokpemiieHi BUlle TpU 1HAMKATOPHU — 1€ TPH LUISIXHU «BTEY1 BiJl OJIaromnoayqds»:
BT€Ua B 30BHINIHE (HAcCOJMoAa Ta TEAOHI3M), BTedya BriMbO cebe (eckamizM Ta
MeEJIaHXOJTis1), Hamaj] Ha CBIT (arpecis Ta >KOPCTOKICTH).

[Tpomixkae MicIie MiXK 3aIpOIIOHOBAaHUMHU TUTIaMH 3aiiMae o0pa3 Jlon Kixora 3
pomany M. ne CepBanreca. lleil mepcoHak HEMOXKJIMBO OJIHO3HAYHO BITHECTH JO
OJTHOTO 3 THMIB eMoliiiHoro Omaromonyuds / HeOmaromoayuyds. O6pa3 Jlon Kixora
CIPUHMAETHCS SIK aMOIBaJICHTHHH THII — 3 OJIHOTO OOKYy, BiH JEMOHCTPYE DPHCH
aBTEHTUYHOro Oyiarononyyust (I[UTICHICTh CBITOIVISINY, aOCOJIOTHY BIPHICTH CBOIM
MPUHITUIIAM, UPICTh, 3AaTHICTH 0 BIIHOBJIEHHS MICJS MOPA30K), 3 1HIIOTO OOKY —
ABTCHTUYHICTD IILOTO NEPCOHAXKY I'PYHTYETHCS HA 1TI030PHIN peaTbHOCTI, 110 30JIMKYy€E
Horo 3 TUIamMu eMoIliiHoro Hebaaronoayydus (MeJaHxoJliiiHa 3HEeB1Ipa, eckari3M). JloH
Kixor yoco0mr0€ NpUKOPJIOHHUM THI, SKAW CBIIYUTH NPO TE, IO EMOIliiiHe
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Osaromonyyus / HeOJIaronoayyysi He € O1HAPHOIO MO3HIIIEI0, a PAJIIIE KOHTHHYYMOM,
JI€ MO>KJIUBI T1OpUiHI (popmu.

OTxe, TBOPH €BPONEHCHKOI JIITEpaTypu HAJAIM MOXKIUBICTH BHOKPEMUTH TPH
OCHOBHI THUIM E€MOIIMHO OJaromnojJy4Hux oci0 (pa3uIi€eHTHUM, aBTCHTUYHUH,
eMIATIHHO-3pUIHIA), TPU TUMH EMOIIMHO HEOIAromoaydyHux ocid (IeCTPyKTHBHO-
reIOHICTUYHUHN, MATOJIOTTYHO-MEIaHXOIINHUN, TpaBMaTUYHO-arPECUBHUMN) Ta OJMH
norpaHnvyHuil TN (adeKTUBHO-aMO1BaJIeHTHUM). JliTeparypHi 00pa3u X TUIMAXIB
yOCOOJII0I0Th B 001 MaTepHU KOHCTPYKTHBHOTO Ta JECTPYKTUBHOTO CTaBJIEHHS [0
KHUTTSL.

3aranom Tpeba BiA3HAYUTH, 10 00pa3u eMOLIMHOTO OJ1aronoryqys B JirepaTypi
piiko € cratuyHUMU. lle ckopimie AMHAMIYHUA HamNpsM PO3BUTKY OCOOUCTOCTI,
BHYTpIIIHII BUOIp, 10 YAaCTO MPOSIBISETHCA MONPH BCiM oOctaBuHam. Came TOMy
JesIKI TIEPCOHAKI MOKYTh 3/1aBaTHCS 30BHIIIHBO CHIPHUMH, aje€ iX BHYTPIIIHS
CTIMKICTb Ta C(OPMOBAHUU CBITOIISA POOJATH 3 HUX JIOCKOHAIMM OO €KT s
MICUXOJIOTIYHOI'O aHAITI3Y.

[lepcnekTuBM MOJANBIIMX JAOCTIIKEHb BOAYa€EMO B YTOUHEHHI THUIOJOTIT
eMOLIIHHO OJaronoayyHuX / eMOLIMHO HEOJaronoayyHuX Ooci0 MUISIXOM €MITIPUYHOT
MEePeBIPKU JaHUX TEOPETUIHOTO JOCTIIKEHHSI.
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In the context of a prolonged war, the issue of psychological adaptation and well-
being of Ukrainian citizens has become particularly salient. Alongside clinical forms
of adjustment disorders, subclinical or subthreshold depressive states are increasingly
prevalent. Subclinical depression is characterized by the presence of individual
depressive symptoms (low mood, fatigue, apathy, sleep disturbances, reduced
motivation) that do not meet the full diagnostic criteria for a depressive disorder, yet
already exert a negative impact on psychophysiological functioning, cognitive
performance, and behavior.

The relevance of this problem lies in the fact that subclinical depression often
remains unnoticed both by the individual and their social environment, as outward
functioning is largely preserved. At the same time, even moderately expressed
depressive symptoms may lead to reduced concentration, slowed decision-making,
decreased motivation, and increased mental exhaustion. These changes can negatively
affect situational awareness, performance effectiveness, and the psychological
condition of the affected individual. Therefore, subclinical depressive states require
systematic preventive and differential interventions. Early psychological assessment
serves as a key factor in maintaining mental stability and behavioral effectiveness.

Subclinical (subthreshold) depression can be defined as a persistent depressive
state that does not meet diagnostic criteria for a depressive disorder but is accompanied
by a reduction in mental resources and functional efficiency. Typical manifestations
include decreased energy and motivation, anhedonia, emotional blunting, pessimistic
cognitive patterns, and mild sleep disturbances.

In this condition, behavior and activity are generally preserved, but are carried out
with significant internal strain. A core issue in subclinical depression is the reduction of
energetic tone and initiative, manifested in effort minimization, loss of intrinsic adaptive
drive, apathy toward outcomes, and decreased vigilance toward potential threats.

Even mild depressive states systematically affect information processing speed,
attention, memory, and cognitive flexibility. Under stress conditions, this leads to delayed
responses to environmental changes, difficulties in attentional distribution during task
performance, and an increased likelihood of minor errors, which may pose significant risks.

Depressive manifestations may arise from various mechanisms, including chronic
stress, nervous exhaustion, psychological trauma, role overload and heightened
responsibility, and fatigue.
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Attentional disturbances represent another key manifestation of subclinical
depression. In stressful situations, attention is critical for safety and survival. However,
in depressive states, cognitive processing tends toward rigidity, distraction by internal
thoughts, and reduced situational awareness, which directly contributes to delayed
responses to threats and dangers.

Subclinical depression also poses risks to close others, as it may spread through
mechanisms of emotional contagion, potentially resulting in deterioration of
communication and a decline in overall vitality within groups.

Depressive states further weaken the sense of control, psychological endurance,
resilience, and tolerance to uncertainty, potentially leading to progression toward
clinical depression and maladaptation.

A significant risk of subclinical depression lies in its under recognition:
individuals often appear «functionally normal», and symptoms are attributed to fatigue.
As a result, belief in positive outcomes and success may diminish.

Thus, subclinical depression is not merely a matter of mood — it is a matter of
health preservation, survival, and vital safety.

A critically important stage of psychological support involves the differentiation of
subclinical depression from other stress-related conditions. Although emotional
disturbances often present with similar symptoms, they differ in underlying mechanisms,
temporal dynamics, and intervention needs. Misinterpretation may lead to ineffective
psychological support, worsening maladaptation, and reduced social functioning.

It is essential to emphasize that differential assessment should be based not only
on symptoms but also on the dominant mechanism, temporal dynamics, contextual
factors, and emotional response patterns. Conditions that may resemble subclinical
depression include emotional burnout, asthenic syndrome, acute stress reactions, and
early manifestations of PTSD. Subclinical depression is typically characterized by the
absence of acute trauma-related symptoms, such as flashbacks and avoidance, and by
the predominance of apathy over anxiety.

During initial assessment, priority should be given to identifying: the dominant
symptom (fatigue, apathy, anxiety, irritability); the presence of a traumatic event; the
dynamics of the condition during rest periods; and specific features of emotional
responses.

Accurate interpretation of the psychological state enables the selection of
appropriate support measures, prevention of clinical disorders, and maintenance of
operational effectiveness.

Further psychological support should involve an integrated combination of
individual, group, and organizational strategies, including screening, resilience
training, and environmental support. This approach is based on the model of mental
health as an adaptive functional resource and a component of readiness for stressful
situations. Emphasis should be placed not only on symptom treatment but also on
prevention, particularly in subclinical conditions.

An important component of psychological support is the use of digital
psychotechnologies based on simple, evidence-based interventions.
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Another key component is the stimulation of active behavior. Behavioral
activation is considered an evidence-based intervention for depressive symptoms and
is particularly relevant for subclinical conditions, where restoring activity, social
interaction, and reducing avoidance behavior are central goals.

Physical activity stimulation is also a critical component, as research demonstrates
that regular or group-based aerobic exercise improves mood and psychological well-
being, even under complex conditions.

Peer support has significant adaptive potential in reducing depressive symptoms
compared to routine methods and may serve as an effective component of broader
targeted support programs.

Another important domain involves the development of resilience through stress
management and psychoeducation, which contributes to positive state dynamics and
overall well-being.

In general, it is important to systematically employ standardized screening tools
to identify depressive symptoms, including subclinical ones, in order to detect
individuals at increased risk, even in the absence of clinical criteria. At the same time,
professional psychological support is essential when certain warning signs are present,
including persistence of symptoms for more than two to three weeks, significant
functional decline, severe sleep disturbances, emergence of self-harm ideation, or
pronounced apathy.

In other cases, self-support and self-help approaches become particularly
important, enabling timely stabilization of the psycho-emotional state and prevention
of symptom progression. Self-support can be defined as a system of conscious
psychological and behavioral actions aimed at regulating one’s psycho-emotional state,
maintaining functional performance, and restoring internal resources.

Research in the fields of extreme psychology, stress psychology, cognitive-
behavioral therapy, and military psychology indicates that effective self-help strategies
include several interconnected domains: cognitive regulation, emotional regulation,
behavioral activation, physiological self-regulation, and social support.

Cognitive self-regulation is a key component, involving awareness and
modification of negative automatic thoughts. Subclinical depression is characterized
by pessimistic interpretations, self-critical evaluations, and a tendency toward
rumination. Training in cognitive distancing (perceiving thoughts as mental events
rather than objective facts) and realistic cognitive reappraisal can reduce negative
affect and enhance psychological resilience.

Emotional coping constitutes another important component, encompassing techniques
such as relaxation, breathing exercises, systematic desensitization, and mindfulness. These
approaches help reduce emotional tension, regulate negative emotions, and enhance
emotional stability, thereby preventing the transition to clinical depression.

Behavioral activation is widely used in evidence-based psychological practice for
preventing depressive states. It involves gradually increasing engagement in activities
that foster a sense of control, achievement, and involvement, including structured daily
tasks, physical activity, social participation, and maintenance of routine.
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Physiological self-regulation represents another domain. Chronic stress and
fatigue disrupt neurotransmitter balance, directly contributing to depressive symptoms.
Short-term regulation techniques involving movement and physical activity help
reduce stress activation and restore functional states. Basic factors such as adequate
sleep, regular nutrition, and physical endurance are also essential.

Social support is one of the most powerful resilience factors. In wartime
conditions, support from close others reduces feelings of isolation, enhances
belongingness, and fosters mutual responsibility. Even brief informal interactions or
cooperative activities can provide significant emotional relief.

Special attention should be paid to developing self-monitoring skills. Early
recognition of symptoms such as persistent low mood, chronic fatigue, loss of interest,
and sleep disturbances enables timely application of self-help strategies or seeking
professional support.

Thus, self-support and self-help constitute essential components of psychological
support systems and resilience development. The formation of these skills reduces the
negative impact of subclinical depressive states, maintains functional capacity, and
preserves adaptive psychological potential. Future research should focus on developing
applied psychoeducational programs and self-regulation training adapted to specific
stress conditions.

In conclusion, psychological support for individuals experiencing subclinical
depression should be conceptualized as a systemic phenomenon based on evidence-
based models, including work with rumination, behavioral activation, social support,
resilience programs, and stress management training. Effective systemic and
organizational approaches play a crucial role in preventing the progression to more
severe clinical conditions.

Digital and online interventions can expand access to psychological support and
may serve as a first-line intervention for individuals with subclinical symptoms who
do not meet clinical diagnostic criteria. In this context, training in self-help and self-
support techniques remains of critical importance.
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710 emMnariitHoi B3aemoii. OcoOnuBy yBary NpuaijIeHO MaTepsaM AiTel 3 TOPYIICHHIMHU
PO3BUTKY K Bpa3JMBIi COLIAJIbHINA IpyIl, ISl SIKOi colliaibHa MIATPUMKA BUCTYIA€
KPUTUIHUM pecypcoM ananTtariii. [[poananizoBaHo poib TpOMaiChbKUX OpraHi3allii sk
KOMIIEHCAaTOPHOTO  MEXaHI3My BIJHOBJIEHHS COLIQJIbHUX 3B s3KiB. P03KpuTO
ncuxodi3ioaoriyHi MeXaHI3MU BIUIMBY COLIaNbHOI 1307111 HA CTaH OCOOMCTOCTI,
30KpeMa 4Yepe3 pEryjsiiio CTPEeCOBUX CHUCTEM OpraHi3aMy Ta MIXKOCOOHUCTICHY
HEHPOHHY B3a€EMOJIIO.

KawuoBi cjaoBa: comiaapHi  3B’S3KH,  IICHXOJIOTIYHE  OJIaromoirydds,
uugpoBizailisi, BAMYIIIEHA MIrpaillisi, coliajibHa MiATPUMKA, COLIaJIbHUN 1HTEIEKT.

IocranoBka  mpoOaemu. CyyacHuUd  eTalml  PO3BUTKY  CYCILIbCTBA
XapaKTEePU3YETHCS OHOYACHUM BILTMBOM JIBOX MOTY>KHUX IMPOIECIB — HU(PpOBi3alii
Ta BUMYILIEHOT MIrpallii, K1 CyTTEBO TPAHC(HOPMYIOTh CTPYKTYPY COLIIAJIbHUX 3B’ SI3KIB.
HesBaxatoun Ha 3pOCTaHHS JOCTYIMHOCTI KOMYHIKaIlii, CTIOCTEPITAEThCS 3HMKEHHS
AKOCTI MI>KOCOOMCTICHOT B3a€MO/I1i, IO MPOSIBISIETHCS Y (PparMEeHTapHOCT1 KOHTAKTIB,
3MEHIIIEHHI €MOI[IHOT BKJIIOYEHOCTI Ta OcCiabiIeHH] TOBroTpUBainX 3B’s3KiB (6), a
TaKOX Y 3HMKEHHI SIKOCT1 €MOIIIMHOTO Pe30HAHCY MK YYaCHHUKAMH B3a€MOIII.

Oco0nuBoi rocTpoTH 118 podieMa HaOyBae Ui MarepiB JiTeH 3 MOPYIICHHIMU
PO3BUTKY, OCKUIBKM 1X TICHUXOJIOT1UHE OJaromnoiyydsi 3HaYHOI MIPOI0 3aJICKUTh BIJ
CTaOUIBHOCTI COILIAIBHOTO OTOYEHHSA Ta JOCTYMHOCTI MIATpUMKH [2]. B ymoBax
BUMYIIIEHOT Mirpailii BinOyBaeThCcsi pyHHYBaHHS 3BHYHUX COIIAJIBHUX MEPEXK, IO
MPU3BOANUTDH J0 MiABUILEHHS PIBHS TPUBOXKHOCTI, COLIAJIBHOI 130751111 Ta EMOIIHOTO
BUCHa)KeHHS [1].

MeTo10 I0CTiTKeHHsI € TEOPETUIHE OOTPYHTYBAaHHS POJII COIIabHUX 3B’S3KIB
K YMHHUKA TICUXOJIOTTYHOTO Olaromnoiyyds B ymMOBax LHU(poBIi3alii Ta BUMYLIEHOI
MITpallii, a TAKOXK aHaJll3 MEXaH13MiB iX TpaHcgopMarlii.

Bukiag ocHoBHoro marepiaiay. CouianabHi 3B’S3KM € 0a30BUM €JIEMEHTOM
TICUXOJIOTTYHOTO (DYHKITIOHYBaHHS OCOOMCTOCTI, 3a0€3MeUyroun BiTIyTTS OE3IeKH,
MIPUHAJICKHOCTI Ta €MOIIHHOI cTablIbHOCTI. BOHM TakoX BHUCTYNAIOTh KIIOYOBUM
MEXaHI3MOM pEryJsLii CTPECy, 3HIXKYIOUM CyO €KTHMBHE CHPHUHSATTS 3arpo3u Ta
cnpusitoud (OPMYBaHHIO BITUYTTS KOHTPOJIO HAJ CHUTyali€r. MeTa-aHamTHYHI
JOCIIHDKEHHST IEMOHCTPYIOTh, IO iX HAsBHICTh Ma€ 3HAUHUN BIUIMB HE JIMIIE HA
TICUX1YHE, ajie ¥ Ha (PI3UYHE 3/I0POB S, 3HIKYIOYH PU3UK CMEPTHOCTI Ta TTOKPAIYIOUYH
aJlanTaIliifHl MOXKJIMBOCT1 opraHizmy [7, 8].

[Tcuxodi3ionoriyHi MexaHi3MH IbOTO BILTUBY OB s13aHi 3 PETYIISIIEI0 CTPECOBUX
CUCTEM OpraHi3My, 30Kpema rirnoraiamo-TinodizapHo-HaJHUPHUKOBOI oci. ColrianbHa
MIATPUMKA CIpUS€ 3HWKEHHIO PIBHS KOPTU30IY, HOpMali3auli CepleBO-CyAUHHOI
aKTHBHOCTI Ta cra0imi3amii iMyHHOI BiAIOBIMI, TOAI SIK COIiajJbHA 130JIAIIIS
ACOLIIOETHCS 3 XPOHIYHUM CTPECOM 1 MIJBULIEHUM PIBHEM 3alayibHUX MpoIieciB [3], a
TaKOX 3 MOPYILICHHIM HEMPOHHUX MEXaHI3MIB COIIaJIbHOT B3a€MO/IIi.

Y cyuyacHomMy 1M(dpOBOMY CEpEeOBHII BiAOYyBA€ThCS 3MIIICHHS aKIEHTY 3
TMOOKHUX MIXKOCOOMCTICHMX B3a€EMOJIIA Ha IIBUJKI Ta MOBEPXHEBI KOHTakTH. lle
IPU3BOJIUTH 10 PEAyKIli HeBepOaJbHHX KOMIIOHEHTIB KOMYHIKAIlli Ta OOMEKEHHS
E€MOIIIMHOTO PE30HAHCY MDK ydYacHUKaMH B3aeMmofli [6]. Y 1bOMy KOHTEKCTI
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OCOOJIMBOTO 3HAYeHHS1 HAOyBa€ KOHIICTIIS COIIAJILHOTO 1HTEJNEKTYy, po3poliieHa
Henien ['oynman, sika MigKpecItoe, Mo e(peKTUBHA collajdbHa B3a€MOIIS IPYHTY€EThCS
Ha 3/1aTHOCTI /0 €MOIIIHHOTO HaJAIITyBaHHS, €MIATIHHOTO PO3YyMIHHS Ta PEryJsiii
MOBEIHKH y B3aeMoii [9]. 3riiHO 3 TaHUM M1X00M, COIIAJIbHUM 1HTEIEKT BKIIIOUa€e
CoIlaibHy OOI3HAHICTh (pO3Mi3HABaHHS €MOIli, HaMipiB Ta CTaHIB IHIIUX) Ta
COIllAJIbHY MalCTepHICTh (34aTHICTH OyayBaTH Ta MIATPUMYBAaTH B3aEMOIIO).
3HUKEHHS YaCTOTH O€3MOCEPEIHIX KOHTAKTIB Y IU(DPOBOMY CEpEeOBUII OOMEXKYE HE
JIUIIIE PO3BUTOK IMX HABUYOK, ajie U 34aTHICTh 10 (DOPMYBaHHS CTIHKHUX JOBIPIUBUX
3B’SI3KIB, 1110 € KPUTUYHO BAXKIUBUMHU JJIsI TICUXOJIOTIYHOTO OJIaromoimyyysl.

Emmipuyni mani cBigyaTh, M0 HaBITh KOPOTKOYACHE OOMEKEHHS BUKOPHUCTAHHS
1IM(PPOBUX MPUCTPOIB CIPHUSIE MIABUIIICHHIO PIBHS €MITaTii Ta TOYHOCTI pO3Ii3HABAHHS
eMoriii [5].

Oco06nuBoi 3HAYYHIOCTI TMpoOiemMa ColialbHUX 3B’SI3KiB HaOyBae B yMOBax
BUMYIIEHOI Mirpaiiii. ¥ TakuX yMOBax COLIajbHI 3B’S3KH MEPECTalOTh BUKOHYBATH
aunie (QyHKIIO TATPUMKA 1 HAOyBalOTh 3HAYEHHS KIFOYOBOTO aJanTaIliifHOTO
pecypcey. ColianbHa MiITPUMKa BUCTYNA€ KIFOYOBUM (DAKTOPOM 3HMKEHHS MPOSBIB
MOCTTPAaBMaTHYHOTO CTpeCy Ta 3a0e3MeueHHs Mcuxonoriynoi aganraiii [ 1]. Boqaowac
pPO3PUB COLIAJILHUX MEpPEeX NPU3BOAWTH 10 3HWKEHHS JOCTYIHOCTI PECypcCiB
JIOTIOMOTH Ta MiJIBUIICHHS PIBHS COIIaIbHO1 1301111,

Ha mpuknani marepiB AiTeil 3 MOPYIICHHSIMH PO3BUTKY MO)KHA TOOAUUTH, K
3a3HAUEHA CUTYalllsl YCKJIAJHIOETHCS TOEJHAHHAM JEKUIBKOX (aKTOpPIB PHUBHKY:
TIBUIIIEHOTO TICUXOEMOIIHHOTO HABAHTAXKEHHS, OOMEXEHOCTI PECypCiB MiATPUMKU
Ta HEOOX1THOCTI MOCTIMHOT ajanTallii 0 3MIHHOTO CEpeloBHINA. SKICTh KUTTS ITI€T
KaTeropii, sIK 1 1IHIIMX MPEJICTAaBHUKIB BPA3JIMBUX COLIAJIBHUX TPYII, 3HAYHOIO MIPOIO
BH3HAYAETHCSl PIBHEM COIIIATBHOT MIATPUMKH, BKIFOUCHOCT] y COIllajbHI B3aEMOIIT Ta
JOCTYTHOCTI PECYPCIB IOMOMOTH [2].

Y 1pOMy KOHTEKCTI BaXKJIHMBY pPOJib BIAIrpalOTh T'POMAJCHKI Opraxizamii, sKi
BUCTYIIAIOTh SIK 1HCTUTYIIOHaNI30BaHa ¢opMa CoIllaibHOI MATPUMKH. BoHH
320€3MeUyl0Th MOMKJIMBICTh (OPMYBaHHS HOBHUX COLIQJIBHHMX 3B’SI3KIB, OOMIHY
JIOCBIJIOM Ta 3HWKCHHS PIBHSA 130JIAIII1. Ix mistbHICTD CIIpHSi€  ITIJIBUIIICHHIO
Cy0’€KTUBHOTO BIAUYTTS MIATPUMKH, (OPMYBAHHIO JOBIpU Ta PO3BUTKY HABUUOK
MI)KOCOOUCTICHOT B3a€MOTII.

Pazom 13 TumM, 1nudposizaiis KOMyHIKaIii, Xo4da 1 PO3IIUPIOE MOXKIUBOCTI
B3a€MOJlii, HE 3/1aTHA TOBHICTIO KOMIICHCYBaTH BTpary Oe3MocepeqHiX CoLiaJbHUX
KOHTaKTiB. BipTyanbHi (opMH CHIKyBaHHS 4acTO HE 3a0€3MEeUyrOTh JI0CTAaTHHOTO
PIBHSI €MOLIIMHOI BKJIIOYEHOCTI, TUIECHOI IPUCYTHOCTI Ta CTAOUILHOCTI B3a€MO/IIT, 110
oOMexye iX e(HeKTUBHICTD K PECYPCY MIATPUMKH.

TakuM 4yuHOM, y CydacHHUX yMoOBax (POPMYETBCS CKIagHA CHCTEMa B3a€EMOJIi
dakTopiB: mudpoBizalis TpaHCPOPMY€E XapaKTep COIAJIbHUX 3B’SI3KiB, BUMYIIECHA
Mirpamis TMpU3BOAWTH JIO 1X pyHHYBaHHSA, a COIllajibHI 1HCTUTYTH YaCTKOBO
KOMIIEHCYIOTh 111 BTpaTh. BogHo4ac iHAMBIAYalbHI XapaKTEPUCTUKH, 30KpEMA PIBEHb
COITIaJILHOTO 1HTEJEKTY, BHU3HAYAIOTh 3/IaTHICTh OCOOMCTOCTI JI0 BITHOBJICHHS Ta
NiATpUMAaHHS €()EKTUBHUX COLIAJIbHUX B3a€MOIM.
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The modern development of industry, transport and energy is characterized by
increased requirements for the efficiency, reliability and energy saving of electric
drives. Among all types of electric machines, the most common are asynchronous
motors, which, due to their simplicity of design, high reliability and low cost, are used
in more than 60% of industrial electric drives. At the same time, classic control systems
for asynchronous motors have limited capabilities regarding the accuracy of speed and
torque regulation when the load or parameters of the power supply network change.

In this regard, the use of adaptive control systems that are able to automatically
adjust their parameters to change operating conditions is relevant. The use of artificial
intelligence (AI) - methods such as neural networks, fuzzy logic, evolutionary
algorithms or machine learning - opens up new opportunities for creating intelligent
electric drives that provide high dynamic accuracy, reduce power consumption and
improve system stability.

Teaching methods with a teacher are widely used in fault diagnosis and
monitoring of the state of rotating electrical machines. These methods include
algorithms such as the support vector method (SVM), decision tree, random forest, and
k-nearest neighbors (k-NN), each of which offers different advantages depending on
the nature of the data and the types of malfunctions analyzed.

Self-learning techniques aim to detect hidden patterns or anomalies in sensor data
without prior knowledge of fault categories. Common methods include principal
component analysis (PCA), K-means clustering, hierarchical clustering, and self-
organizing maps (SOM), all of which are capable of detecting deviations from normal
operating conditions.

Convolutional neural networks are widely used for fault diagnosis due to their
ability to study spatial hierarchies in data. In the context of rotating machines, they are
used in two main forms:

1D-CNNs5s used to analyze time series data.

2D-CNN, which are used to depict a similar representation of signals.
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Recurrent neural networks are designed to process sequential data and are
particularly effective at capturing time dependencies in time series signals. However,
standard RNNs suffer from gradient vanishing problems, which limits their ability to
learn long-term dependencies.

Autoencoders — are unmanaged neural networks used to train signs and detect
anomalies. They compress the input into a lower-dimensional representation and then
reconstruct it, minimizing the reconstruction error.

Neural fuzzy systems integrate the learning capabilities of neural networks with the
interpretive capabilities of fuzzy logic. A clear example is the adaptive neurofuzzy output
system (ANFIS), which is used to diagnose bearing and stator malfunctions. ANFIS
models can learn fuzzy rules from data, allowing them to process uncertainty and
inaccuracy in sensor signals. These systems are particularly useful when expert knowledge
is available to identify initial fuzzy rules, which are then refined through training.

Deep reinforcement learning (DRL) combines deep learning with reinforcement
learning principles to enable adaptive decision-making. In fault diagnosis, DRL can be
used to optimize maintenance strategies or adaptive selection of functions and models
based on real-time feedback. Although DRL is still in its infancy, it holds promise in
predictive maintenance and intelligent control systems.

The application of artificial intelligence methods in adaptive control systems of
asynchronous electric drives opens up wide opportunities for increasing their
efficiency, reliability and energy saving. The use of modern machine learning
algorithms, neural networks and neurofuzzy systems allows not only to provide more
accurate regulation of engine operating modes, but also to implement the functions of
diagnostics, forecasting and optimization in real time.

Therefore, artificial intelligence methods demonstrate their high efficiency and
become an integral part of the modernization of electric power systems. They offer
powerful tools for solving key tasks in the field of forecasting, optimization of operating
modes, monitoring the condition of equipment and ensuring the quality of electricity. A
review of current research confirms the significant progress and high potential of Al to
improve the efficiency, reliability and sustainability of modern energy supply.
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AHoTamisgs. B ocraHHI pOKM BOJIOKOHHO-ONTHYHI JATYMKH 3HAWIIINA ITHPOKE
3aCTOCYBaHHA SIK IPHUCTPOI KOHTPOJIO PI3HOMAHITHUX (PI3MYHUX BEJIMYUH. 3aBISKH
JIOBEJICHUM IIepeBaraM, TaKuM SIK CTIHKICTh IO JECTaOUT3yIUYNX eKCILTyaTaIliiHuX
(bakTopiB, BUCOKA pO3/JUIbHA 34aTHICTh, HEBEIUKI PO3MIPH Ta CTPYKTYpHA MILIHICTb,
BOJIOKOHHI1 IaTYHKH 100pe 3apeKOMEeHyBalli ce0e MpU BUMIpax 3 BUCOKOIO TOUHICTIO
Ha 00 €KTaXx aTOMHOI €HEpPreTHKW aepOKOCMIYHOI Ta TPaHCHOPTHOI ramy3i. OnHak
MO>KJIMBOCTI ICHYIOUMX BOJIOKOHHUX JATUYMKIB Maike AU CBO€EI MexXI 3a (PI3UKO-
MEXaHIYHUMHU BIACTUBOCTAMHU. JIIsi pillleHHS HAyKOBO-TEXHIYHOTO 3aBJIaHHS
BJIOCKOHAJICHHS BOJIOKOHHMX JaTYMKIB HHU3BKMX Ta HAJ HHU3BKHX TEMIIEpaTyp
OOTPYHTOBAHO CXEMOTEXHIYHE PIIICHHS JaTYMKYy Ha OCHOBI CITOJIyYEHHS! BOJIOKOH 3i
HITYYHOTO candipy Ta TEpPMOXPOMHUX CTEKOJI. Y MPOINOHOBAHOMY JATUUKY BIIACYTHS
HEOOX1IHICTh 3aCTOCYBaHHS KOIITOBHUX €JIEMEHTIB Ta i 3 MIATPUMKHU ONTHUYHHUX
BJIACTUBOCTEH UYYTJIMBOTO €JIEMEHTY IIiJl BIUIMBOM EKCIUTyaTaliiHuX (akTopiB Ta
pPO3LIMPEHUA  JAiama3oH  pexuMiB  poOoTH.  OOrpyHTOBAaHO  3aCTOCYBaHHS
TEPMOXPOMHHUX CTEKOJI JIsl BATOTOBJICHHS YyTJIMBOTO €JIEMEHTY JaTUHKY.

Kuro4oBi ciioBa: CBITIOBOIU, JaTUYUK, TEPMOXPOMHE CKJIO

Beenennsi. OHUM 13 KIIIOUOBHX HANpsIMIB MIIBUIIEHHS €KOJOTTYHOI CTIMKOCTI Ta
eHeproe)eKTUBHOCTI, & TAKOXK 3HMWYKEHHSI BUKH/IIB IIKIIJIMBUX PEYOBUH B aTMOC]eEpy €
MOKpPAlIeHHS CYJHOBUX MPOMYJbCHUBHMX YCTAHOBOK Ta MIHIMi3allisl BUTpaTH NaJMBa
OCHOBHUM JBUTYHOM. OCKUTBKM CyYacHI JBUTYHH BHYTpimHbOro 3ropsiHHsS (JIB3)
MIPAKTUYHO JIOCATIIN TEPMOJUHAMIYHOI MEXKI CBOTO PO3BUTKY, PO3POOHUKH 30CEPEIUIN
CBOI 3yCHJUISI Ha TOIIyKaxX aJbTEPHATUBHUX HUISXIB BIOCKOHAJICHHI MPOIMYJIHCUBHOTO
KOMILJIEKCa cyieH. B ocTaHH1 poKH 111 3MiHM 3HAYHOIO MIPOIO MTPOJUKTOBAHI MTOCHIICHHSIM
€KOJIOTIYHUX CTAaHAAPTIB. Y 3B'A3KYy 3 MM PO3pOOJIEHO Ta BBEIEHO B 0 MIKHAPOAHI
HOPMATHBH 3 KOHTPOJIIO T CKOPOUECHHSI BUKU/IIB, BCTAHOBJIEHI MI>KHApOIHOIO MOPCHKOIO
opranizaniero y nogatky VI go konseniiii MAPITOJL.

KoHrieniiis BUKOpHCTaHHS Ha Cy/aX JIOJATKOBUX €KOJOTIYHO YMCTHX PYIIiB Halya
HOBOT'O IMITYJIbCY 3aBJISKHA CYy4aCHOMY PO3BUTKY HAyKH 1 TeXHIKH. OHUM 13 e(PEeKTHBHUX
CIIOCO0IB 3HIKEHHS MATMBHUX BUTPAT € BUKOPUCTAHHS €HEPrii BITPY Ui pyXy cynHa. B
JIAaHUM Yac HaWOUIBIIY MEPCHEKTUBY JEMOHCTPYIOTh KOPCTKI BITPHJIA, SIKI MPOMIILIA
JOCIIKEHHS Ta BUIPOOyBaHHs y Mopi [ 1, 2]. BoHM MOXKYTh (DYHKIITIOHYBATH SIK TOJaTKOBUIA
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pyLIH y TOEIHAHHI 3 TPAAMIIIIHOI PYXOBOK YCTAHOBKOIO a00 BHUKOPHCTOBYBATHCS
CaMOCTIMHO 3a CIIPUSTIIMBUX T1ApoMeTeoposioriunux yMoB (puc.1) [3].

AHaJi3 ocTtaHHix aocaimkedHb i nyoaikamii. [lomimepHi kKoMmo3uTu €
BUCOKOE(DEKTUBHUM MaTEPiaioM BUTOTOBIICHHS KOPCTKUX BITPHJIBHUX PYIiiB. BoHH
BUT1IHO TOEAHYIOTh MIIHICTh 3 MajJOK Baror, MarTh CTIMKICTh JI0 arpeCHUBHUX
BIUTMBIB HABKOJIMIIIHBOT'O CEPEIOBHUIIA 1 TO3BOJISIOTH MOAU(IKYBATU CBOT BIIACTUBOCTI
IUISIXOM 3MIHU CTPYKTypH Matepiany. OpHI€I0 3 KJIIOYOBUX IEpeBar MOJIMEPHUX
KOMITO3HTIB BHUCTYIIA€ X BUHITKOBA KOPO3iiHA CTIHKICTh, SIKA 3HAYHO TEPEBEPINYE
BIJIMOBIAHI XapaKTEPUCTUKHA TPAAUIIIMHUX MaTepialliB, TAKKX SK CTajb 1 3a11300€TOH,
CXHJIBHHX JI0 MIBUJKOTO PYHHYBAaHHS 4epe3 KOpPO3ito.

VY 1ux KOHCTPYKIIISIX HECyda 3JaTHICTh BUKOPUCTOBYETHCS HE TMOBHOIO MIpOIO,
[0 TIOB'SI3aHO 3 OOMEXEHUM PO3YMIHHSM iXHbOI TOBEIIHKA TPU TPUBAIOMY
TEPMOMEXaHIYHOMY BIUIMBI, @ TAKOXK 3 HEJOCTATHIM B1IOOpaKEHHSM IIMX ACIEKTIB y
HOPMATHBHUX JIOKYMEHTaX.

Bitpuna, sk eneMeHTH TpOIyJIbCHBHOI CHCTeMH, O€3MOCEPEIHBO CIIPUHMAIOTH
30BHIITHI MEXaHIYH1 HAaBaHTKCHHSI.

|

Puc. 1. Cynna 3 TONOMIXKHUM BITPHUIBHHM PYIITiEM
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[le Bka3ye Ha TEPCHEKTUBH MIABUIICHHS €(EKTUBHOCTI 3aCTOCYBAHHS
KOMIIO3UTHMX MaTepiajiB y MOPCBHKIM Taly3i 3a paxyHOK YCYHEHHS HAasBHUX
1H(hOpMAaIITHUX MPOTAIMH Ta aKTyali3allii HOpMaTUBHOI 0a3u.

Po3pobka KOpCTKUX HECYUUX BITPUI 3 KOMIIO3UTHUX MaTepiaiiB 3/JaTHA CYTTEBO
3HM3UTH eKCIUTyaTalllifHi BUTpAaTH Ta 3pOOMTH 3HAYHUKA BHECOK Yy TIPOIIEC
nekapOoHi3allii r1o0asbHOr0 CyIHOIIIABCTBRA.

[Ipore BUKOpUCTaHHS TaKUX MaTepiajiB 3a YMOB €KCIUTyaTalli BITPHIIBHUX PYILIiB
MOB'sI3aHI 3 HEOOXITHICTIO BHPIIICHHS HU3KW BaXIMBHUX 3aBaaHb. Cepen HHUX aHAI3
BIUIMBY TeMITepaTypHuX (hakTopiB Ha (PI3MKO-MEXaHIYH1 BJACTUBOCT1, BUBUECHHS IPOLIECIB
TEeMIIEpaTypHOro CTapiHHs, OLIHKA PEOJIOTTYHUX XapaKTEPUCTHUK MaTepiaiiB, a TaKoXK
JIOCITIJPKEHHS] BHHUKHEHHSI TEMIIepaTypHOi HAMPYTH Ta il MOXKIMBOTO HAKOTIMYEHHS.

[IutanHs, MOB'sI3aH1 3 JKOPCTKICTIO Ta MIIHICTIO MaTepiaiB MIPU HOPMAIbHUX Ta
MIJBUILIEHUX TEMIIepaTypax, 3alUIIalOThCAd AaKTyalbHUMH JUisi 0aratbox cdep
3aCTOCYBaHHS 1 TOMY BHUBYEHI JOCHUTh JOKJIaAHO. ICHYIOTH JaHi MPO 3aJICKHICTh
Harpyru Ta naedopmariii 1y pi3HUX KOMIIO3UTIB 3 PI3HUM piBHEM riOpuam3ailii B
niarma3oni temreparyp 25 ... 100 °C, a Takoxk 3aKOHOMIPHOCTI 3HMKEHHS MOIYJIsS
MPY>KHOCTI TiJ] BIUTHBOM TEMIIEPATYPH.

Onnak, y peaJbHHMX yMOBaxX eKCIUTyaTallii HarpiBaHHs pPO3MOAUIAETHCS
HepiBHOMIpHO. Ile, 3 ogHOro OOKY, BUKJIMKAaE JOJATKOBY 3rHHAJIbHY HANpyry, a 3
1HIIIOTO — JI03BOJISE 30BHIITHLO1 ITOBEPXHI 3AJIMIIIATHCS XOJIOHOIO JOBIIE, 30epiraroun
KOPCTKICTb. B pesynbTaTi Moke BinOyBaTHCs HakonmuueHHs jgedopmariiidi Ta
HAlpy’>KeHb TPH [UKTIYHAX HABAaHTAXKCHHSIX. Y IbOMY IX BIUIUB BHUSBISETHCS
Herepen0auyyBaHUM, OCKUIBKM — 3aJI€KUTh  BiApa3dy Bl KUIbKOX  YUHHHUKIB:
B'SI3KONIPY’KHUX XapaKTEPUCTHK MaTepially, TEeMIEepaTypHOTO pPEXHUMY Ta YMOB
eKcIuTyatariii cnopyau [4 - 6].

Mera Ta 3aaa4i gocaikeHHs. TakiuM YMHOM, HAYKOBO-TEXHIYHA 33]1a4a CTBOPEHHS
JATYMKY KOHTPOJIIO TEPMOMEXAHIYHUX TOJIIB IOBEPXHI1 JKOPCTKHUX BITPHII € BAXKIMBUM Ta
3aTpeOyBaHUM 3aBIaHHSM, 1110 AKTUBHO BUBYA€THCSI HA MIKHAPOAHOMY PiBHI.

Hine  poboTH monisirae 'y  BOPOBAKEHHS HOBITHIX 3aC00IB  KOHTPOIIIO
TEeMIEpaTyPHUX PEXKUMIB JIJISI MIBUINICHH] SKOCT] yIPABIiHHS BITPMIBHOTO KOMIIOHEHTY
MIPOMYJILCUBHOTO KOMILIEKCY Cy/THA W HaJIIMHOCTI (DYHKIIIOHYBAaHHS BCTATKyBaHHSI.

OO'ekToM  JocimiJKEHHS € mpouecd (GOpMyBaHHA I MEPETBOPEHHS
1H(MOPMAIIITHOTO CUTHAITY Y PO3MOILJIEHOMY 3ac001 BUMIPIOBAHHS TEMIIEPATypPHHUX.

[IpenmeToM OCTIKEHHS € BOJJOKOHHO-ONTUYHI BUMIPIOBaJIbHI 3aCO0MU.

PesyabTatn pochaimkennsi. IIpoGiema MOHITOPUHTY TEPMOMEXaHIYHOTO
HABAHTAXKEHHSI Ha JKOPCTKE BITPUIO O€3MOocepeHbO TMOB’sA3aHa 3 HEOOXIIHICTIO
BIJIHOBJICHHS OaratroBUMIpHUX (PYHKLIA po3noauty (pizuuHux nodis. /s cyaeH, mo
nepedyBarOTh B CKIATHUX HABITAIIMHUX Ta TIAPOMETEOPOJOTIYHUX YMOBAaX, Taka
1H(popMallis MOBUHHA 30UpaTUCs i 00pOOIATHCS B peallbHOMY Yaci. Y 3B’SI3KY 3 UM
CTBOPEHHSI "CEHCOPHHMX MOBEPXOHb', OCHOBHMUM KOMIIOHEHTOM SIKUX BHUCTYHalOTh
po3MoiiieH1 iH(popMaIiitHO-BUMIPIOBAJIbHI MEpPEeXkl, HaAOyBa€e 0COOIMBOT BaXIMBOCTI.
OpHak TpaguIidHUN MIOX1A A0 peali3alli TaKuX MOBEPXOHb HUIAXOM I1HTErpauii
CTaHAAPTHUX UCKPETHUX BUMIPIOBAILHUX MPUCTPOIB BUSBISETHCS HECPEKTUBHUM 1
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He 3a0e3mnedye OuIKYyBaHOTO pe3yibTary. lle MOSCHIOEThCS HU3KOK YHHHHUKIB:
HEJIOCTAaTHHOIO IMIBUAKOIE0, HU3BKOKO 3aBaI0CTINKICTIO, @ TAKOXK XapaKTEPUCTUKAMU
caMUX BUMIPIOBAIbHUX MPHIIAJIB, SIKI MOXKYTh BUKIMKATH CIIOTBOPEHHS MapaMeTpiB
JOCIIKYBAaHOTO CEpeIOBUIIA UM 3MIHIOBATH XapaKTEPUCTUKUA KOHCTPYKIIII.

OcTanHiM yacoM poO3pOOHUKH Bce O1NIbIIE 3BEPTAIOTh yBary Ha iH(QOpMaliifHo-
BUMIPIOBAIbHI CUCTEMH, MOOYJAOBaHI Ha OCHOBI BOJIOKOHHO-ONTUYHUX TEXHOJOTIH,
30KpeMa Ha PO3MOJIUICHI BOJOKOHHO-ONTHYHI BUMIPIOBAJIbHI CHUCTEMH. 3HAYHUUN
MOTEHITIAT TAKUX CHCTEM IOSCHIOETHCS YHIKAJTbHUMHU BIIACTUBOCTSMU BOJIOKOHHUX
cBITI0BOIB. Cepell HUX MOXHa BUIUIMTH 3aBaJOCTIMKICTh, BUCOKY 1H(GOpMAIIIHY
€MHICTh, HU3bKYy MMHTOMY Macy Ta €JaCTHYHICTh. BOJOKOHHO-ONTHWYHI JATYMKH,
CTBOpPEHI Ha iXHIM OCHOBi, BHUPI3HSAIOTHCSA BHCOKOI UYTJUBICTIO JO 30BHIIIHIX
BIUIMBIB, CTIMKICTIO /10 MEPENIKOJ, MIIHICTIO, a TaKOX 3JaTHICTIO 1IHTETPYyBaTHUCS B
KOMITO3UTHI MaTepianu 0e3 BTpaTH iXHiX BiacTuBoctel [7, §].

B icHyrounx peainisix HalOUIBII JOIUILHUM € CTBOPEHHS IMOTPIOHOTO JIaT4yMKa 3
aNbTEPHATUBHHUX CKJIOMATepialiB Ta TPAJULIAHUX CXEM TMEPEeTBOPEHHS ONTUYHOTO
BunpomiHtoBanHs [8, 9]. Haitbunbi eekTuBHIM MOXke OyTH 3aCTOCYBaHHS CIIOTY4YEHHS
CKJIa Ha OCHOBI IITYYHOTO caripy Ta ckjioMaTepiany 3 TEepMOXPOMHHUMH BIACTUBOCTSMHU.

TepMoxpomHi MaTepiaii MarOTh YHIKaIbHY 3[aTHICTH 3MIHIOBATH CBOI ONTHYHI
BJIACTMBOCTI B 3aJIC)KHOCTI Bl TEMIIEpaTypH HaBKOJHUIIHBOIO cepenoBuiia. i 3minu
MarOTh OOOPOTHHMH XapakTep, II0 O3Hayae, M0 MPH MOBEPHEHHI TeMIepaTypu 0
BUXI1JIHUX 3HAYEHb BJIACTUBOCTI MaTepialy MOBEPTAIOTHCS B MOYATKOBUI CTaH. 3aBISIKH
TaKii MOBEIHIII TEPMOXPOMHI MaTEpIaIy 3HAXOAATh IIMPOKE 3aCTOCYBAaHHS B ONTHUYHHUX
MIPUCTPOSX PI3HOTO TPU3HAYCHHSI, BKIIOYAIOUM €JIEMEHTH BimoOpaskeHHs iH(opMmaIlii,
CBITJIOBI (PuUIbTpH, "po3ymHI" BiKHA, J3€pKajia 3 PEryJbOBaHUM KOE(IIIEHTOM
BIZIOOpaKEHHsI Ta TEIJIOBI BUIIPOMIHIOBAU1 31 3MIHHOKO BUITPOMIHIOBAJILHOKO 3/IaTHICTIO.

Haitbinpmmii  iHTEpeC NPEeACTaBIsAIOTH MaTepiaii Ha OCHOBI OKCHJIIB, SKi
HalyacTille 3acTOCOBYIOTh Yy BHIJIS[l TOHKOIUIIBKOBUX MOKPUTTIB. OnTuyHa
MOJIYJISIISA B TAKUX OKCHIaX OOYMOBIJIEHA 3MIHAMU iXHBO1 €IEKTPOHHOT IUTBHOCTI, 110
POOUTH X 0OCOOIMBO MPUBAOIUBUMU JIJIs1 JOCIIIIKEHbD.

Cepen TepMOXpPOMHHUX MaTepialliB BHIUISETHCA OKCHA BOJIbGpamy, SIKUUA Mae
BEJIMYE3HHUI MOTEHI[ial y rany3i ONTOeneKTpoHIiKY. Joro komipHi 3MiHK mOB'S3aHi 3i
CMYTOI0 TIOTJIMHAHHS, [0 BHHHUKAE 4Yepe3 MDKBaJCHTHE TMEpPEHECeHHs abo
MOJISIPOHHOTO TIEPEXOIY MK PI3SHUMH CTYTCHSIMU OKUCICHHS Bolbppamy. Taki 3MiHH
MOXYTh OyTHM BHKJIMKAHI, HaNpUKiIad, HAarpiBaHHSIM IUTIBKH. PI3HOMaHITHICTb
TEXHOJIOT1M OCaJKEHHS IUX IUIIBOK JIa€ 3MOTY OTPUMYBATH MaTepiaii 3 Pi3HUMHU
xapaktepuctukamu [9 - 13].

[Toka3HuK 3a7I0MJIEHHS CKJIOMaTepialy h Ha OCHOB1 OKCHY BOJIb(paMy 3aJI€KaTh
K BiJl JOBXKHHU XBWJI, Tak 1 BIA TeMIeparypud 1 JEMOHCTPYE TEHACHIIO [0
3MEHIIEHHS 31 3pOCTaHHAM Temriieparypu (puc. 2) [13].

CandipoBi oONTUYHI BOJIOKHA XapAaKTEPU3YIOThCS CBOEK  YHIKAJIBHOIO
TEPMOCTIMKICTIO, BHCOKOI0 MEXaHIYHOI MIIHICTIO Ta XIMIYHOI 1HEPTHICTIO.
Komruieke BracTuBoCTel poOHTH iX HE3aMiHHUMM ISl BAKOPUCTAHHS B JaTYMKaX Ta
nepeadi CBiTia B eKCTPEMaIbHUX YMOBAX.
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[x nomiHyI04OIO MepeBarolo € cTadilbHa PobOTa TaM, Jie BIACTUBOCTI KBAPIIOBHX
BOJIOKOH MI/IJIal0ThCS CYTTEBOI Jierpafarii. ONTUYHUMA Jiana3oH MPO30pPOCTI CTAHOBUTH
BiZ 170 HM 110 5,3 MKM, 1110 JTa€ 3MOTY 3aCTOCOBYBATH iX Yy IIMPOKOMY CIIEKTp1 3aBIaHb.
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Puc. 2. 3anexHicTh BiJl Temneparypu ycepenanenux (B aianazoni 500 ... 1050 Hm) 3HaueHb
MOKa3HUKIB 3aJIOMJICHHS h Ta eKCTHHKIN k [13]

Brim, mina candipoBuX ONTHYHUX BOJOKOH 3HAYHO TIEPEBHINYE KBAPIOBi
aHaJIOTU: BapTICTh MOXE CATaTH KUJIbKOX COTEHb J0JIapiB 32 METP, TOAl SIK KBapIlOBi
BOJIOKHA, BUTOTOBJICHI MacOBO, KOIITYIOTh JIUIIE KiJTbKA IIEHTIB 32 MeTp. He3pakaroun
Ha 11, Y BUCOKOTEMIIEPATYPHUX YMOBAX, /1€ KBAPIIOB1 BOJIOKHA 3a3HAIOTh PyHHYBaHHS,
cangipoBl ONTUYHI BOJOKHA 3aJMIIAIOTHCA €JIMHOI0 €(PEKTUBHOIO albTEPHATHUBOIO.
Jl1st HaHeCeHHST TOKPUTTIB Ha camndipoBi CBITIOBOIN 3aCTOCOBYIOTHCSI B OCHOBHOMY
BaKyyMHI TE€XHOJIOT1I — 10HHO-IIPOMEHEBA TEXHOJOrisA. B OCHOBI MeTomy JEXHUTH
HAIpsIMOK TMOTOKY 10HIB Ha MaTepiajl CEpIEBUHY CBITIOBOAA 3 MOAAIBIIUM HOTO
ocaJKeHHAM. MeTo 103BOJIsi€ JOCATTH BUCOKOI HIIIBHOCTI IUIIBKY 32 MIHIMAJIbHUX
nedekrtiB noepxHi. CTBOpPEHI MOKPUTTA €(PEKTUBHO MPALIOIOTh B €KCTPEMAaJIbHUX
yMOBax (BHCOKI TeMIIEpaTypH, arpecuBHi cepepopuia) [14 - 16].

CxeMa 3anmponoHOBaHOTO JIaTYMKa HaJlaHa Ha puc. 3.

Puc. 3. JlaTuynk KOHTpOJIIO TEPMIUHHUX TOJIB: 1 — ceplieBrHa; 2 — 000J0HKA; 3 — MOJIN
HaIpaBJIfgio4l; 4 — MOJU TYHENIOK0Yl; 5 — KOHYC IPUNHHATTS
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3a Mozenb 0OpaHWi KJIACMYHUI BapiaHT CEPIEBHMHU 3 candipoBOro CKia, fKa
00ropHyTa 000JOHKOIO 3 TEPMOXPOMHOI'O CKJIa. 3a YMOBH 30UIbIIEHHS TEMIIEpaTypu
3MIHIOETBCA TOKA3HUK 3aJIOMJICHHS OOOJIOHKM Ta TMOPYIIYIOTHCS YMOBU TIOBHOTO
BHYTpIIIHBOTO BiJIOMBAHHS CBITJA y CBITJIOBOJl. YacThHAa MOJ BUIPOMIHIOBAHHS
3aJUIIAa€ CEpLEBUHY Ta MEPETBOPIOETHCA HA TaK 3BaHI TyHENOH4Yl Moau. Takum
YUHOM TOTYKHICTh BUIIPOMIHIOBAHHSI, SIKE MIPSIMYIO CBITJIOBOJIOM TaKOX 3MIHIOE€THCS
MPOMOPIINAHO TEMIEPATypl 30BHIIIHHOTO CEPEIOBHUIIIA.

Bimomo [16, 17], mo Bupa3u BU3HAYCHHS Koe]iIli€eHTa 3aracaHHs MOTY>KHOCTI
MOJI BUIIIUX TOPSAKIB Ta KoeillieHTa 3aracaHHs MOTYXHOCTI JJIsl BIAMIOBIIHUX KOCHUX
TYHEJIOIOUYUX MPOMEHIB €KBIBaJE€HTHI AprymMeHT (QyHKIIM ['aHkens y umx Bupazax
MEHIIIE iX MOPSAAKY. 3 1HIIOTO OOKy, MapaMeTp MPOMEHEBOro iHBapiaHTy | JOCHUTH
BEJIMKHM, OTKe MOpsiIoK 000X PyHKIIM ["aHKenss BBaXXaTUMYThCsl TPUOIU3HO PIBHUM
1. 3a X yMOB MO>KHA BUKOPUCTOBYBATH HAOIM>KEH1 BUPa3H, TO KOS(PIIIEHT 3aracaHHs
MOTY>KHOCT1 Y CBITJIOBO/I1 MOYKHA BU3HAYMUTH SIK [16]:

(BT ) (o)
o 2 exp{ 1?2 2 }’

2
p nco - ncl n B - ncl

co

1€ p — pallyCc CEepUEBUHU; N¢, — MOKA3HUK 3aJIOMJICHHS CEPLEBUHU; Ng — MOKA3HUK
3aJJOMJICHHsI OOOJIOHKHW; [ — mapaMeTp NpPOMEHEBOro iHBapiaHTy; [— mocTiiiHa

MOIIMPEHHS MOJI.
o6 3a10BOJBHUTH 3pOCTalOYl MOTPEOM CHUCTEMHU y CMy31 MpPOITyCKaHHS,
PO3MOJIUICH] TaTYUKH TEMIIEPATYPHOTO CTaHy MOBEPXHI YKOPCTKUX BITPUJ JOIUIHHO
CTBOPIOBaTM Ha OCHOBI KaOEIbHOTO BOJIOKHA 3 BEIMKOK KIIBKICTIO ONTHYHUX
BOJIOKOH. CTpi4KOBI BOJIOKOHHO-ONTHUYHI KaOenl MOXYThb 3a0e3redyBaTH HaWBUIILY
IIUTBHICTh  BOJIOKOH IO  BIJHOIIEHHIO JIO PO3MIPYy Kabenao, MaKCUMaJbHO
BUKOPHCTOBYBATH IIIJISIX Ta MPOCTIP Ta MOJETITYBATH MOHTaXH1 pOOOTH, 110 POOUTBH 1X
17IeaTbHUM PIIICHHSAM JUIs IHTerparlii y MaTepiaia HOBEpXHi KOPCTKOTO BITpUIIA.

CtpiukoBUl BOJIOKOHHO-ONTUYHUN KaOenb — sIBJISE€ COOOI0 CTPIUKY 3 BOJIOKHA,
YTBOPEHY IUIOCKOIO cMyror. lle mocAraeThcs NUIAXOM CTBOPEHHS Py OKPEMHX
BOJIOKOH, 1X YKJIaJJaHHs Ta 3'€IHaHHS OJMH 3 OJJHUM. 3a JIOIOMOTOO I[i€T TEXHOJIOT1T
MOXHa 3rpynyBaTu 10 24 BOJIOKOH. BosokHa 3a3Bu4ail po3TalIOBYIOTHCS OPYY OAWH
3 OJHUM, YTBOPIOIOYM IUIOCKY CTpiuky. B nmanmii uyac 12-BOJOKOHHI CTpPIUKH
JIETKOJIOCTYMHI Ta 1IEHTHU(PIKYIOThCS 32 1A€HTU(IKAIIHHUMUA HOMEPAMH CTPIYOK Ta
KOJIPHUM KOJIYBaHHSIM BOJIOKOH, cymicHUM 3 TIA-598, mo pobuth ix mUpOKO
MONIMPEHUMHU B Cy4YacHUX Mepexkax (puc. 4).

JloOpe Bimomo, 1o "3BUYaiHI" ONTHYHI BOJIOKHA MOXYTh MPAIIOBATH JIUIIE 32
TeMIiepaTyp MakcumanbHO A0 85°C depe3 aerpajaiito MOKPUTTS MPU MiJBUILIEHUX
TEeMIIepaTypax, IO TMOSCHIOEThCS BIACTHBOCTSIMHU MaTepiaiiB (MoiMepiB), sKi
MOKPUBAIOTh HE3axXWUIICHE BOJIOKHO. 3BICHO, Taka TeMIlepaTypa HEIOCsShHKHA Ha
MOBEPXHI BITpUIIa, aje Bxke 3a moporoM 50°C BMUKAIOTHCA JerpaaalliiHi MexXaHi3Mu y
BOJIOKHI.
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Tomy 3BWYaitHI ONTHUYHI BOJIOKHA C MOKPUTTSIM 3 TOJIIMEPY HE MOBHOK MIpPOIO
BIJIOBIJIAIOTh  33/1auaM  JIOBFOTPUBAJIOIO MOHITOPUHTY TEMIEpaTypHUX IOJIB
MOBEPXHI )KOPCTOKOTO BITpUJIA.

OG0I0HKA

CHIOBHH elIeMeHT
CHIOIyIHA PedYOBHHA

AMOPTH3aNIHHHH IIap
OnTHYIHE BOIOKHO

Puc. 4. YcTpiii cTpiykOBOTO BOJIOKOHHO-ONTHYHOT'O KaOEro

Bupimenssm 1iei mpo6ieMu € BUKOPUCTAHHS PI3HUX METalliB (Milb, altoMiHii
Ta CIUIaBU HA IX OCHOBI) SIK 30BHILIHE MOKPUTTS ONTUYHOI'O BOJIOKHA.

BukopucranHs, Ik METaJIE€BOr0 MOKPUTTS BOJIOKHA, MIIHO-JIIOMIHIEBOTO CIUIABY
3aMICTh YMCTOT M1l B 5 ... 10 pa3iB 3MEHIITye JOaTKOB1 BTPATH, TIOB'SI3aH1 3 OKUCIICHHSIM
MOKPUTTS, 1 MPHU3BOJIUTH JO 3CYBY TEMIEpaTypHOi 00JacTi MIHIMyMY JOJATKOBHUX
MiKpo3THHATBHUX onTuYHKX BTpat 3t =200 ... 250°C mo t =600 ... 700°C (puc. 5) [19].
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Puc. 5. 3anexHicTh 101aTKOBUX ONTHYHUX BTPAT Y ONTHYHOMY BOJIOKHI 3 HOKPUTTSAM 3 MiJHO-
AJTIOMIHIEBOTO CIUIABY Bij yacy BUTpuMKHU 3a Temneparypu 700°C: 1 — qiametp 300 MkM (TOBIIMHA
nokputts 40 MmxMm); 2 — niametp 230 MM (ToBIMHA MOKpUTTA 20 MKkM); 3 — niametp 200 MKM,
(ToBUIMHA TOKPUTTS 25 MKM) [19]
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Kpim Toro, mo3Bosisiec 30UTBIIMTH PO3MIPH ONTOBOJIOKOHHOT CTPIYKH, IO
MO3UTUBHO BILUIMHE HA 1i MIIHICTb.

AMOpTH3alliifHAIA MIap TOBUHEH MaTH BUCOKY TEPMIUHY aJanTHBHICTH, 100
3a0e3neuyBaT ePeKTUBHY pOOOTY B YMOBAx 3MIHHM TEMIIEpaTypH, BKIIIOUAIOUU BILIUB
COHSYHOTO BHIIPOMIHIOBAaHHSI Ta iH(padepBoHOro mMmoTOKy. Lli QaxTopm MOXKYyTb
3HAYHO BIUIMBATH Ha TEIUIOBUM OanmaHc Ta (QYHKI[IOHYBaHHS 1H(OpMaIiiHO-
BUMIPIOBaJIbHOI cucTeMH. HallO1p miAXOAsIIUMH 711 TAKUX 3aBJaHb € MaTepiaiu
Ha OCHOBI momiiMiniB. [lomiiMigM NEMOHCTPYIOTh YyJOBI BJIACTHUBOCTI, TakKli fK
TepMiuHa CTAOUIBHICTh, BUCOKA MEXaHIYHA MIIHICTh, BIIMIHHA E€JICKTPOI3OJIAIIS Ta
CTIMKICTB 10 paxiamii. BoHu 3HaXOASTh 3aCTOCYBaHHS y BUIJISAI MOKPUTTIB, IUTIBOK,
KJIEiB Ta KOMIIO3UTIB JUIsi  BUPIINIEHHS  PI3HUX  3aBlaHb, BKJIIOYAIOYH
TEPMOPETYJIIOBaHHS, MIJBUILLIEHHS CTPYKTYpPHOI MIIHOCTI Ta 3axuct [20, 21].

BucnoBku. TakuM YHWHOM, BHUKOPUCTAHHS IHTErPATBHUX  CTPIYKOBUX
CBITJIOBOJIIB MIPSIMOKYTHOTO MEPETHHY HAa OCHOBI BOJIOKOH 31 IITYYHOTO candipy Ta
TEPMOXPOMHOI'0 CKJa Ja€ 3MOTYy 3HAYHO HAOJU3UTHUCS OO BUPIIICHHS 3aBIaHHS
CTBOPEHHS CEHCOPHHUX MTOBEPXOHb, 3/IATHUX BIATBOPIOBATH PO3MO/ILI TEMIIEPATYPHOTO
M0JIs1 Ha TIOBEPXHI KOPCTKOTO BITpUJIA.

OO0'eqHaHHs OTPUMAHUX JIAHKUX 13 TOKa3HUKaMH, 310paHUMHU 1HITUMH BOJIOKOHHO-
ONTUYHUMHU JATYMKAMHU, 10 BUMIPIOIOThH [MapaMeTPH I'1JIpOMETEOPOJIOTTYHOT CUTYAIlii,
y MeXax €IuHoi 1H(OpMaIliiHO-BUMIPIOBAILHOI CHUCTEMHU JIO3BOJUTH 3HAYHO
HIIBUIIUTH €HEProePeKTUBHICTh EKCILTyaTallii cyaeH [22 - 26]. 3acTocyBaHHS Cy/IEH,
OCHAILIEHUX BUCOKOE()EKTUBHUMHU CUCTEMAMU MOHITOPUHTY JTOMOMI)KHHUX BITPUIBHUX
pYIIiiB, CTaHE BAXKIWBUM KPOKOM Yy HAMpsIMKY MIIBUIIEHHS PIBHA EKOJOT14HOT
Oe3MeKr CyTHOIIaBCTBA.
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Abstract. In recent years, fiber-optic sensors have found wide application as
devices for monitoring various physical quantities. Due to proven advantages, such as
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resistance to destabilizing operational factors, high resolution, small size and structural
strength, fiber sensors have proven themselves well in high-precision measurements at
nuclear power facilities, aerospace and transport industries. However, the capabilities
of existing fiber sensors have almost reached their limit in terms of physical and
mechanical properties. To solve the scientific and technical problem of improving fiber
sensors for low and ultra-low temperatures, a circuit design solution for the sensor
based on a combination of fibers made of artificial sapphire and thermochromic glass
has been substantiated. The proposed sensor does not require the use of expensive
elements and actions to maintain the optical properties of the sensitive element under
the influence of operational factors and has an extended range of operating modes. The
use of thermochromic glasses for the manufacture of the sensor's sensitive element is
justified.
Keywords: optical fibers, sensor, thermochromic glass
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AHorauis. JlocToBipHa iH(pOpMAIlis, OTpUMAaHA B PEXKHUMI PEATHHOTO Yacy, 010
MO>KJIMBOCTEH Ta TEXHIYHUX XapaKTEPUCTUK MOPCHKUX CYJIEH T03BOJISIE 3A1MCHIOBATH
iX TpaBWIBHY TEXHIYHY eKcIulyaraunito. Lle € 3amopykor0 YHUKHEHHS aBapiiHUX
cutyarliii Ta noaii. [IpoananizoBaHo BITUM3HSHI Ta 3apyOiXKHI JITEpaTypHi JKeperna,
AK1 JI03BOJISIIOTh OLIHUTU €(QEKTHBHICTh MIAPYIIOIOYUX MPUCTPOIB CYAEH 3a PIZHHUX
MIBUIKICHUX PEKUMIB JJISI PI3HUX TUIIIB CyJI€H. 3alIPOIMIOHOBAHO CITPOIIEHY METOAMKY,
110 T03BOJISIE€ OLIHUTH €EKTUBHICTh TAKUX MPUCTPOIB.

KuarouoBi cjoBa: mpuctpiif, mo migpyiroe, yrnop, epeKTHUBHICTh, MIBUIKICTD,
CYJTHO

Beenennsi. Ha cywacnux cyanax migpysroroui npuctpoi (I1IT), mo Bxoasrs 1o
CKJIaJy CHCTEMH YINPaBIiHHS, BIAITPAlOTh KIIOYOBY POJb y 3a0e3MedeHHI
MaHEBPEHOCTI Cy/IHa, 0COOJIMBO, KOJIM BOHO 3YNUHEHE a00 PYXa€EThCs 3 MIHIMAJIBHOIO
MIBUJKICTIO. Y TaKWX PEKUMaX CTaHIAPTHI TBUHTOPYJIEBI KOMIUJIEKCH BHSBIISIOTHCS
HEJIOCTaTHHO €(PEKTUBHUMU JJIsl YIOpaBIiHHSA cygHoM, 1o poouts [II1, ocHOBHUM
IHCTPYMEHTOM aKTHBHOTO yrpaBmiHHA. [Ipote epextuBHicTs Taru I1I1 3umxyerbes y
peXUMaXx, BIIMIHHUX BiJI IIBAPTOBHOTO.
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[Ipu npbOoMy MOXYTh BHUHHMKATH CHUTYyallii, 10 BuUMararoTh podotu III1 monan
JOIYCTUMHUN Yac, HANPHUKJIAA, ISl YTPUMaHHS KypCy CyJHa B yYMOBaX OKEaHCHKHX
Tediit a6o mTopMoBoi moroau. O4eBUAHO, IO y TAKUX BUMNaAKax Bukopuctanas [111 3
SJIEKTPUYHUM MIPUBOIOM CTa€ HeAoUUIbHUM. OTHUM 13 pillIeHb TaHOi MPOOJIeMU MOXKeE
Oytu 3actocyBaHHs [IY 3 anbTepHATUBHMUMH THIIAMU TPUBOJY, TAKUMH SIK
CICKTPOTAPABIIYHUHN a00 TU3EIHLHUN.

Ha >xanp, TexHiuHa JiTepaTypa pIAKO HPOIMOHYE YITKI PEKOMEHJAlli 00
BuOopy Tuny nsurysa ais [1I1. 3a3Buuait Taki pirneHHs 6a3yr0ThCs HA aHai31 O3yl
TEXHIYHUX XapaKTePUCTUK y MOETHAHHI 3 JOCBIIOM TPUBAJIOl €KCIUTyaTallii CyieH y
pi3HHX akBaTopisix. Pa3om 3 TM, BpaxoBYyIOYHM TEHEHITIIO 1O aBTOMATH3AIli1 ITPOIIECiB,
0 3pOCTa€, BUHUKAE HEOOXITHICTh Yy OUIBIN JE€TalbHIM OLIHIII MOXKJIUBOCTEH
BukopuctanHs [1Y, BUX0AS4M 3 CYKYITHOCTI PI3HUX ITapaMETPIB.

AHaJIi3 OCTaHHIX AOCHiIKeHb i myOJikamii. Y cBITOBOi MOpPCHKOi 1HAYCTpil
OCTaHHIM YacOM CYTTEBO TOCHJIMBCA pPIBEHb BUIO0O0YTKY BYIJVICBOJAHIB y palioHax
apktuyHoro menbdy. OmHMM 13 KIIOYOBUX HANpsIMIB CTa€  CTBOPCHHS
crieniaiizoBaHoro (GJaoTy Ui TpaHCMOPTYBaHHS HadTH Ta 3piAKEHOTO MPUPOIHOTO
ra3y BiJ CTaliOHapHHX TUIATGOpM, PO3TANIOBAaHUX JAJEKO Bix Oepera, 10 TMOPTIB
npuszHaueHHsa. Kpim Toro, ocobnmuBa yBara TPUAUISETbCS  3a0€3MEUYECHHIO
MaHEBPEHOCTI CyJIeH Ha MIHIMAJIbHUX IIBUAKOCTSX, [0 € KPUTUYHO BAXIIMBUM IS
pUOOTIPOMUCIIOBUX CyJieH Ta 0a3, TigporpadiuHuX Ta MOCHITHULBKUX CYiB, CyJCH
MOJIBIMHOTO Ta CHEIiali30BaHOI0 MPU3HAYEHHS.

Cynna, mpu3HadYeHi [JI1 BUKOHAHHS I[MX 3aBJaHb, MOBWHHI MaTH TEXHIYHI
XapaKTEPUCTUKH, 1110 T03BOJIAIOTH O€3MEYHO MIBAPTYBATHUCS 10 HEPYXOMHX 00'€KTIB y
BIIKDUTOMY MOpi, a00 y CTHUCHEHUX HaBIralIMHUX YMOBaX, HE3aJEXKHO BIJ
T'1IPOMETEOPOJIOTIYHOTO CTaHy 30BHIIIHBOTO cepenoBuina. OcoOIMBY CKIAIHICTh Y
IbOMY IUIAHI CTAHOBJSATH CyJHA, $KI TpU3HAYEHl JUIsl TPAaHCIOPTYBAHHS
JETKO3aMMHUCTUX PEYOBMH Ta SKI BIAPIZHSAIOTHCSA MIABHUILEHOI BITPUIIBHICTIO
KOHCTPYKIIII.

Jlnst BUpIIIEHHS 3aB/IaHb KEPOBAHOCT1 BCE YACTIIIE 3aCTOCOBYIOThCS PYIIIHHO-
kepMoBi npuctpoi (PKII) nepmioi kareropii sk ocHOBHI pymiii. OnHaK 1X MOMMPEHHS
oOMeKeHe uepe3 CKIAIHICTh KOHCTPYKIIil, 3HAYHINX Macora0apuTHUX XapaKTePUCTUK
1 oOMeXeHb T0 MOTY>KHOCTI, IO TepenaeTbes. binpie Toro, BAKOPUCTAHHS TaKUX
MPUCTPOIB HA MAaKCUMAJIbHUX PEXUMaX XOJly HalyacTille MPU3BOAUTH A0 3HUKECHHS
IOpOMYJIbCUBHUX XapaKTePUCTHK. A y BHIAAKaX, KOJIM TOMAIOHI MPHUCTPOI
BCTAHOBIIOIOTHCSL 1032 KOPIYCOM CYJIHA, 3pOCTa€ BapTICTh OOJAJHAHHS, & TAKOX
30UIBIIIY€ETHCS OMIP Mif Yac pyXy, OCOOJIMBO B TUX peXKUMax, A€ poOOTa MPUCTPOIB HE
noTpiOHa.

AnprepHatuBoto € TyHenbH1 111 TpeThoi kareropii. Taki cucTeMu CKiIaal0ThCs
3 rpeOHOr0 TBMHTA 3 NPHBOIOM, PO3TALIOBAHOIO y IIOHNEPEUYHOMY KaHajmi. IX
OCOOJIMBICTIO € BIAHOCHO MPOCTAa KOHCTPYKIlIS, 3PYUYHICTh MOHTAXy Ha CYyJHI Ta
BHCOKA HaJIIMHICTb 32 PaXyHOK 3aXHUIIEHOCTI poOoyoro oprany. Ha pesxuMax noBHOTro
XOJly BCTYNHI OTBOpPM KaHaJ MIAPYJIOIYOro MPUCTPOI0  BIUIMBAIOTH Ha
OykcupyBajbHUM omip cyaHa (0JU3BKO 5% 3arajbHOTO OMOPY), MPOTE CyYacH1 METOIU

235



Proceedings of the 6™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Achievements of Science and Applied Research"
jF7 SCIENCE SPACE March 30 — April 1, 2026, Dublin, Ireland
I —— ]

JO3BOJISIIOTh  3HM3UTH 1l mokazHuk 10 1,7%. KpiMm TOro, kaHaium MOXYTh
3aKpUBATHUCS CHEIIaIbHUMH 3aCIIHKaMH, 110 MIHIMI3Y€ iX BILJIMB Ha OIIp KOPITYCy 3a
BIJICYTHOCTI iXHBO1 pOOOTH.

[Tinpymnroroui  OPUCTPOi BUKOPUCTOBYIOTHCA TEPEBAXKHO 3a  BIJACYTHOCTI
MIBUAKOCTI X0y a00 BKpail MaluX MIBUAKOCTSIX, TOMY iX KOHCTPYKIISI 1 pO3paxyHKH
B OCHOBHOMY OPIEHTYIOTHCS Ha IIBAPTOBUN PEKUM.

OcTraHHl BeNMKI JOCHIDKEHHS TIAPOJMHAMIYHUX XapaKTEPUCTHK TaKuX
NpUCTPOiB TpoBoamiIM Oim3bko 30 pokiB ToMmy. 3a 1eil 4ac cdepa 3acTOCYBaHHS
CHUCTEM JWHAMIYHOTI'O IIO3HMIIOBAHHS 3HA4YHO 30UIbIIMJIACSA: BOHH  CTalId
BUKOPHUCTOBYBAaTUCS B cHCTeMax crabimizamii 1 Ha cygax Ay BuB4YeHHs CBITOBOTO
okeaHy. JIBUT'YHH CyyaCHUX CYyJ€H 30UIbIIMJIA MOKA3HUKHU IMOTY>KHOCTI BHACIHIIOK
3pocTaHHs ix po3mipiB. lle mpusBeno g0 HEOOXiAHOCTI BHOOPY HOBUX POOOUMX
OpraHiB JJii JBUTYHIB TaKUX CHCTEM Ta PO3POOKHM METOJIB MPOCKTYBaHHS IMX
npucTpoiB. OcoOIMBO TOCTPO CTOITh MpobdIEeMa OOMEKEHOCT] MapaMeTpiB ICHYIOUUX
miarpaM rpeOHUX TBUHTIB MPHUCTPOIB, MO MiIPYJIIOIOTh, SKI YaCTO HE MOKPUBAIOTH
MOTPeOH pO3pOOKH MOTYKHUX chUcTeM [ 1- 4].

Mera Ta 3agaui gocaigskeHHsi. 3OUTBIICHHS TOTYKHOCTI — CYJHOBHX
MPOIYJILCUBHUX KOMIUIEKCIB YCTAaHOBOK CHPHUYMHMIIO HEOOXIJIHICTh IPOBEICHHS
OUIBII TOYHMX pO3pPaxyHKIB BIUIMBY KOHCTPYKLIi KyTOBOi KOJOHKH Ha
XapaKTEePUCTUKWA TBHUHTIB, BKJIIOYAlOYM Kapitamito. [li acmekTd BUMararmoTh
MOJANBIIOrO  JOCHIDKEHHS IS  3a0e3nedyeHHs e(PEeKTUBHOrO Ta HaAIMHOTO
MPOEKTYBaHHS CyYaCHHUX MIAPYIIOI0YUX CHCTEM.

[cHyrouMit 3anmuT MpakTHKU JO3BOJIMB cHOpMyBaTH METYy AOCTIIKEHHS, a came
MoJajbllle BJOCKOHAJICHHSI METOJUKH, KA JO3BOJIMTH OIIHUTH MOXJMBOCTI I1IT mifx
Jac eKCIuTyararlii cyaHa.

PesyabTaTtn gocaigpxenns. Koegiuient kopucnoi aii [1I1 MmokHa BU3HAYUTH K

[5]:
2nk pn’D’

2

1000P 0

TJi€ p — WIBHICTE MOPCHKOI BOAU, KI/M;

ky — KoOediIlieHT MOMEHTY Y BIANOBIJIHOCTI O MAaCHOPTHUX XapaKTEPUCTUK
rpeOHOr0 IBUHTA;

n — yacToTa 00epTaHHs rpeOHOro rBUHTA, C;

D — niametp rBuHTA, M;

P — moTy>XHICTh NPUBOAHOTO EIEKTPOJABUTYHA, KBT.

Ax BurmuBae 3 (1), HaBeJAEeHOTO BWINE, HisIKI IIBUJKOCTI B HbOMY B3araji He
¢irypytots. HaBiTh SKIIO MEpelTH Bif 00€pTaIbHOrO pyxXy A0 MOCTYMAJIbHOTIO, 1€
J03BOJIUTh OTPUMATH JIMIIE MIBUJKICTh TMEPEMINICHHS CyAHa B IONEPEUHOMY
HaIPSMKY.
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3 aHamizy pe3yibTaTiB MOMEpPeaHIX MOCHKeHb [6, 7] BUIUIMBAE, IO
e(EeKTUBHICTD CJiJ] pO3MIISIIATU K Yac MoBOpoTy Ha 90°:

. 0,308C,,, P,y S L2
A\ kT, -0,5C,,p,S,v’

ne Cya= 0,8 — koedirieHT onopy MoBiTpS;

pa = 1,23 kr/M>— IiNBHICTE TOBITPS;

Cmw — Koe(iIieHT oropy BOAH;

pw = 1025kr/M> — mWineHiCTL BOAN;

Ly — MOBXHHA CyiHA MK MEPIICHIUKYIISIPAMHU, M;

Ts — ynop, SIKMii CTBOPIOETLCS TBUHTOM, H/M?;

St — IJIOILA MiABOAHOI YACTHHU CyaHA, M,

Sy — IUIOIIA HABOJHOI YaCTHHM Cy/HA, M,

k — BigcTanb Bijg Touku odepranHs 10 oci [1IT;

V — MBHKICTH CYJTHA, M/C.

PosrasHeMo BUMa 0K BU3HAYSHHS Yacy TOBOPOTY, 3aJI€KHO BiJl IIBUIAKOCTI PyXy
cynHa. Po3paxyHkoBa cxema JijIsl JaHOTO BUTIAJIKY MpejcTaBieHa B [6] 1 Ha puc. 1.

2)

Puc.1. MomeHTH cui, sIKi BIUIMBAaIOTh Ha KOPITYC CyHA

Ak npuknag NpuAMEMO KOHTEHWHEpPOBO3, sSKWW Mae: aeasedtr — 116100 T;
TOBXHHY CymHA — 362 M, TOBXKUHY MIX mepreHaukysipamu Ly, — 351 M, BigcTanb Big
Touku obepranHs 1o oci I — 165 M, ocaaky cynHa — 15 M, BUCOTY J0 BEPXHBOI

nainyou h—5 m.
3HadeHHs KoedilleHTa onopy Boau BuzHavaeThes 13 (3) [S].
%=4,96+52,68-(1—CMW), (3)

ne h — Bucota 1o BepxHboi nanyou, m;
T — ocagka, M.
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enexrpoasuryna (ITEJ]) (ta6m.1, 2).

E— ]
J11st moIanbIoi OIIHKY BEJIMYMHU YTIIOPY, SKHUH CTBOPIOIOTHCS IPEOHUM TBUHTOM,
TeXHIYHUMH Xapaktepuctukamu [III, BcTaHOBIEHOro Ha CyJHI Ta TPUBOIHOIO

Tabmuis 1 — TexHiuHI XapaKTEPUCTHKHU T IPYITIOI0YOT0 MPUCTPOIO

BupooHuk Tun Hiametrp | IloTyXHICTh YacroTta YacTorta
I'BUHTA, IHEM, kBt oOepraHHs | oOepTaHH:I
MM nBUryHa, ¢! | reuHTa, ¢’
Rolls-Royce/ | TT2650 AUX CP* 2650 2200 15 3,4
Kamewa
Tabmuis 2 — TexHiUHI XapaKTePUCTHKH MPHBOIHOTO EIEKTPOIBUIYHA
Tun gBuryHa Uy B In, A I, A COs @ n, % A Amax
ABB AMB 560 LA VAMH | 6600 241 1277,3 0,89 0,92 1,8 2,0
3a pganumu 3 Tabn. 1, 2 ymop, SIKWHA CTBOPIOETHCS TPEOHHM TI'BHHTOM,
BU3HAYAETHCA 5K [7]:
1
1,36P )3
Ty =205,72D°C:| —— | , (5)
0,25nD

ne D — niametp rpeOHOro TBUHTA, M;
P — moryxwuicts I1E]] B BT; C — koeditieHT, sKuii BpaXxOBY€ HasIBHICTh HAcaJKa:
C =1,8 — ns rBunTa 3 Hacagkom; C = 2,9 — Oe3 Hacajka.
OTpumaHe 3HAY€HHs yMHOpy Ja€ 3MOTY BH3HAYUTH MOXKHA BH3HAYUTH
CIIBBIJTHOIIECHHS YIIOPY JI0 TJIOIIMHY MOBEPXHI CYJIHA, 110 3HAXOAATHCS HaJ BOJIOO 1
111 Bojioro (Tabi. 3).

Ta6mums 3 — CriiBBIAHOIIEHHS YIIOPY TUTOIIMHY TIOBEPXHI CyAHA, IO 3HAXOAATHCS HaJl BOJOIO

1 i1 BOJIOKO
Tun cynna Ts/Su, xITa/m* Ts/Su, xITa/m*
Po/Po u mopomu 10... 14 4...7
CyxoBaHTaxHi Cy/iHa, OYKCUPH 6...10 4...8
Tankepu u 6asikepu 4...7 14 ... 16
CrnemianizoBaHi CyJqHa Ta CyJHA MOJBIHHOTO 10....12 5...8

IIPU3HAYCHHA

OTpumaHi AaHi € TOCTaTHIMU JJISI BU3HAYCHHS 9acy MOBOPOTY.
Ha puc.2 npencrapieHi 3ajie)KHOCTI yacy MoBOpOTy Bin moTyxkHocti TIEJ] Ta
HIBUJKOCTI PYXY JUISl pI3HUX THUITIB MOPCHKUX CYJIEH.
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t, BIBEE.
’ 12 16wm/c
]
5 8
4
3
= 400 600 800 1000 N, xBr
a
t, MHH
12 16 m/c
6
540
4
3
2
400 600 800 1000 N, xBr
§
t, MMH
10
5
500 1000 1500 2000 N, xBt
B

Puc. 2. CniBBiHOIIEHHS MK 4acoM noBopoTy 1 notysxHictio [IE/] III1: a — Po/Po 1 mopomu; 6 —
CYXOBaHTa)KHI CyJIHa; B — TAHKEPH Ta OanKepu

3a TakuX yMOB MIBUAKICTH IIOBOPOTY B 3aJI€KHOCTI Bl BOIOTOHHAXHOCTI CyJIHA
BU3HAYHUTHCS SK:

V=0k,,, (6)
ne 1 — nenseit, T (Tadm. 4);
kj — xoediLieHT nenBenTYy.
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Taomuig 4 — CriBBiIHOIIICHHS MIXK I€ABEMTOM 1 YHCTOIO Baror0, BOJOTOHHAKHICTIO Ta YKCTOXO
Baromo

Tun cynna Jlenseiit/uncra Bara, ki BoioToHHaKHICTB/AeABEHT, ki
Tankepu Ta 6ankepu 6 1,17
KonTteltnepoBo3u 25...3 1,33 ... 14

Ha puc.3 mpeacraBieHa 3aJIe)KHICTh IIBHIKOCTI MTOBOPOTY CyJIHA 3aJIe)KHO Bi
BOJIOTOHHAKHOCTI.

V. rpan/c

08

[N

0.6

0.4

0.2

0 4 8 12 16 20  BopoTOHHIEHICTE, THC. T

Puc. 3. 3mMiHa MIBUIKOCTI MOBOPOTY B 3AJIEXKHOCTI BiJl BOJOTOHHAXHOCTI

BignoBimHO 10 BUXITHHUX JaHWUX, PO3PaXYHKOBI CITIBBIIHOIICHHS, HaBeICHI
BUINIE, JO3BOJISIIOTH JIMINE OLIHUTH 4Yac 31ACHEHHS MaHeBpy a00 TpUBAIICTh
excruryatamii [III s mBapToBHOrO pexkumy, sika oOmexyerbes [IpaBumamu
texHiuHoi ekcruryarariii (IITE) wacom 30 xB. [8, 9].

Hactynaum kpokom € Oe3nocepenHe BuzHaueHHa edexktuBHocTi T, [ns ii
BU3HAUYCHHS 3aCTOCOBaHI B1JIOM1 CIIBBIJHOIICHHSMH, III0 BHKOPHUCTOBYIOTHCS JIJISI
BU3HAYEHHS T1JIpoAMHaMIYHuX Xapakrepuctuk [111 B pesxumi mBapTyBanHus [S].

EdexTuBHa TsAra rBUHTA CTAHOBUTD:

P= a%pJSZn2D4, , 7

ne a =1,1 — koediieHT BIUIMBY HEPIBHOMIPHOCTI MOTOKY Ha Buxoi 3 kaHany 11 Ta
3By>keHHsI ctpymens I1I1 na Tsry ta ynop rpe6Horo reunra [1VY;
n — gacTora 00epTaHHs IBUHTA, C;
Js — BIIHOCHA X012 TBUHTA, B. O.;
D — niametp rBuHTA, M.
BinHocHa xo/1a TBUHTA BU3HAYAETHCS SIK:
Vs

Js = D’ 3

n .
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Jie Vs — MBUAKICTh pyXy Boau y kaHami I1I1, m/c. BignmosinHo 10 [9] pekoMeHay€eThCs
MpUHAMaTH MaKCUMaJIbHE 3Ha4YeHHS Vs = Sm/c. [lepepaxyHOK MIBUAKOCTI 13 BY3J11B M/C
3MIHCHIOETHCS MHOKCHHSIM Ha TiepekazHuii koedirieHt 0,56.

Cuiia 3aCMOKTYBaHHS Ha KOPITYCi:

vim- D?
S=C.p— , 9
sz A )

Jie V — MBUAKICTh PyXy CyJHA, M/C;

Cs — 0e3po3MipHHIl KOEIIEHT CHIIM 3aCMOKTYBaHHSI Ha KOPIyCl CyAHa BiA il
ITIT na xony (puc.4) [5].

Cs

304

20 \

10

0 0,5 1.0 vivg

Puc. 4. be3po3mipHuii koedilieHT CuiIM 3aCMOKTYBaHHs Ha Kopmyci cyana Bif aii I1I1 na xony

EdextuHa Tsra reunta I1I1 npu pyci cyana, H:

P =P-S. (10)
Toxi BiTHOCHA 3MiHA TATH:
P,
ez?e-IOO,%. (11)

VY3aranbpHeH1 pe3yJbTaTu po3paxyHKiB, 3a (7 — 11) HaBeneHo y TabiI. 5.

Tabnuis 5 — EQexTuBHICTh MPUCTPOIO, MO MiIPYITIOE

EdexrtuBnicts, % HIBUAKICTD PyXy MEPEIHIM X010M

BY3JIH M/c

100 0 0
95,098 0,5 0,28
84,317 1 0,56
69,75 1,5 0,84
55,183 2 1,12
43,98 2,5 1,4
39,5 3 1,68
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BucHoBKkH. 3 IpoBeACHNX JOCIIKEHb BUIUIMBAE, 10 €PEKTUBHICTH — MOKA3HUK
KOMILJIEKCHUM, SIKAM 3aJIeKUTh HE JIMILE Bl CYyTO TEXHIYHUX (akTopiB, a ¥ BiA
TAPOAMHAMIYHUX Ta TIAPOMETEOPOSIOTIYHUX yMOB. Yac, OTpUMaHUW IJIsi PEeKUMY
IIBApTYBaHHS, I03BOJISIE OIIHUTH TpuBalicTh poootH I1I1. Tak, uac, orpumanuii 3a (2)
CTaHOBUTH 3 XB., a BiAMOBIAHO (6) 1 puc. 3 — 10 xB. Lli BenuunHU HE MEPEBUILYIOThH
3HaueHHs, 3azHadeHoro y IITE mns IIII. OTtpumani 3HaueHHS 1jsi €(EKTHUBHOCTI
MOKa3yIOTh, HACKUIBKU 3HUKYETHCS €PEKTUBHUHN YIIOP.

31 30UTBIIIEHHSM IMBUAKOCT1 PyXy CyJIHA YIOp 3MEHIIYEThCs. Tak, Ha MBUAKOCTI
1,5 By3na BTparu edekTuBHOTO ynopy ckianu 30%, a Ha mBuakocTti 3 By3na — 70%.
JUisi MOpIBHSHHS, Yy 3apyOLKHIN JiTeparypi, 3yCTpiYaeThCs 1HQOpMalisa, MO Ha
mBuaKocTI Tpu By3iu [ BTpavarots numie 25% ymnopy.

Yac Ta edeKTHBHICTh, OTPUMaHI B PE3yJIbTAaTl PO3PaXyHKIB, JO3BOJISIIOTH iX
BBaXXaTH, K CBOEPITHY HEOOX1IHY Ta JOCTaTHIO yMOBY 1iist norpumants [1TE.

EdexTuBHICTS CITiJ1 BpaXOBYBaTH 3a PI3HUX peKMMax ekcruryatailii Bceoro K.

J1J1 BIpOT1IHOTO MOHITOPHHTY eHepreTnuHux npoiecis y [111 HeoOxinHa HOBITHS
1H(hOpMaIliiTHO-BUMIPIOBAJIbHA CUCTEMa Ha OCHOB1 BOJIOKOHHO-ONITUYHUX TEXHOJIOT1iH
Ta 3aCTOCYBaHHS METOJIy MPOTHO3HOTO KEpyBaHHS OaraTOpiBHEBUMH CHUCTEMaMH B
yMoBax HeBu3HaueHocTi [10 - 12].
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Abstract. Reliable information obtained in real time on the capabilities and
technical characteristics of seagoing vessels allows for their proper technical operation.
This is the key to avoiding emergency situations and events. Domestic and foreign
literary sources have been analyzed, which allow assessing the efficiency of ship
propulsion devices at different speed regimes for different types of vessels. A
simplified methodology has been proposed, which allows assessing the efficiency of
such devices.

Keywords: propulsion device, thrust, efficiency, speed, vessel
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Section: Tourism and Hotel and Restaurant Business

IOPUIANYHA BIAIOBIJAJBHICTD
Y COEPI TYPU3MY

Crenanos Bikrop IOpiiioBnu

JIOKTOP HAYyK 3 JIEPKaBHOTO YIPaBIIHHS, TPOopecop
Kadenpa kynpTyposnorii Ta My3e€3HaBCTBa
XapkiBChKa JiepKaBHA aKaeMis KyJIbTypH, YKpaiHa

Opuanyna BiAMOBINANBHICTG 3arajioM € HEOOXIJHOK YaCTUHOI IPABOBOL
CUCTEMH, OCKUIbKH BOHA 3a0e3Ieuye Ta MiATPUMYE MOPAIOK y CycniIbeTBl. FOpuanyna
BIJIMOBITANIGHICTh TOTPIOHA MJIT TOTO, IM00: 3a0e3MeYWTH [i€BICTH HOPM TIpaBa;
3aXMCTUTU TpaBa 1 CBOOOAM IIOJMHU; MIATPUMYBATH IPABOMOPSAIOK; 3amodiraTu
MPABOIOPYIICHHSM; BIJHOBJIIOBATH MOPYIIEHI IpaBa. be3 MexaHi3My IOpUAWYHOL
BIJITOBIIaJIbHOCTI IPAaBOBA CHCTEMA 3aJIMINajacs O JIUIe TeKIapaTiBHOO [9].

BignoBimHO 10 1bOro, MOpUAWYHA BIAMOBIAAIBHICTE y cdepl TypusMy €
HEOOX1HOIO0 [ 3a0e3MeyeHHs HaJeKHOro (yHKIIOHYBaHHS TYPUCTUYHOI
TSTBHOCTI, 3aXUCTy TpaB 1l yYacCHUKIB Ta MIATPUMAHHS JOBIPH 1O PHHKY
TYPUCTMYHUX HOCIYT. i 3HAYEHHS IPOSABIAETHCS Y KiIbKOX KIIFOYOBHX aCIIEKTaX.

[To-nepiie, BoHa rapaHTy€e 3aXHCT IpaB CHOXKMBA4diB TYPUCTHYHUX TOCIYT.
Typucr, sk cTOpoHa y BITHOCHMHaX 13 TypoleparopaMu 4d TypareHTamu, noTpedye
MPaBOBUX MEXAHI3MIB 3aXHCTy y BHUIAJKaX HEHAJIEKHOTO BUKOHAHHS JOTOBODY,
HaJlaHHS HEesAKICHUX Mocayr abo BBe[eHHsS B omaHy. FOpuandHa BiINMOBIIANbHICTH
CTUMYJIIOE CYO’€KTIB TYpHUCTHYHOI AISUIBHOCTI JOTPUMYBATHCSI YMOB JOTOBOPIB 1
CTaHJapTiB OOCITYTrOBYyBaHHS.

[To-mpyre, BoHa copuse AOTPUMAHHIO 3aKOHOJABCTBAa Ta CTAHIAPTIB SIKOCTI.
HasBHicTs 4YiTKO BHM3HA4YeHHWX CaHKIH (mTpadiB, BIAIIKOAYBaHHS 30UTKIB,
aHyJIFOBaHHS JIIEH31H TOIO) 3MYyIIy€e Cy0’ €KTIB TYPUCTUUYHOT'O PUHKY IpaIIOBATH B
MeKax MPaBOBOTO IMOJIsL, JOTPUMYBATUCS BUMOT O€3IMEKH, CaHITapHUX HOPM, MPaBUII
MepeBE3CHb 1 CTpaxyBaHHS.

[To-Tpere, opuaMyHa BIANOBIJAIBHICTE BHUKOHYE MPEBEHTHUBHY (DYHKIIIIO.
VYCBIIOMIICHHST MOXJIMBHUX HETaTUBHMX HACIHIJIKIB 3a TOPYIIEHHS 3aKOHOJIaBCTBA
3MEHIIIY€ KUJIbKICTh TPAaBONOPYIIEHD 1 MIABUILY€E PIBEHb TMCLUUILIIHU CEpe]] yHACHUKIB
TYPUCTUYHOI A1SITBHOCTI.

[To-ueTBepre, BoHa 3a0e3neuye BIAIIKOAYBAHHS IIKOAU. Y pa3l MOPYIIEHHS TpaB
TypucTa (HampHKIaJ, CKacCyBaHHS Typy, 3aTPUMKH TIEPEBE3CHHS, HEHAIEKHOTO
PO3MIIIIEHHS TOIIO) IOPUIAMYHA BIAMOBIAAIBHICTh J1a€ MOXIIMBICTH KOMIICHCYBaTH
MaTepialibHi Ta MOpaJibH1 30U TKU.

[To-m’siTe, BaIMBUM € 1 BHECOK y ()OpMYBaHHS ITMBUII30BAHOTO TYPUCTUYHOTO
puHKY. UiTKi mpaBuia Ta BiAMOBIAAIBHICTE 32 X MOPYIICHHS COPHUSIOTH T1IBUILICHHIO
KOHKYPEHIIii, SIKOCTI MOCIYr 1 MDKHApOAHOI pemyTamii KpaiHu SK TYPUCTHYHOTO
HaTpsmy.
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bazoBuM 1OKyMEHTOM IOPUIWYHOI BIAMOBIIANBHOCTI y cepi Typusmy € 3aKoH
VYkpainu «IIpo Typusm» [2], akuil BU3Ha4Ya€ mpaBoBl 3aCa I TYPUCTUYHOL TISITBHOCTI.
BignoBigHo mo crarTi 2 1IbOro 3aKoHY, 3aKOHOJABCTBO y cdepi Typu3My BKJIIOUYAE
Konctutymito Ykpainu [1], cam 3akoH [2] Ta 1HIIII HOpPMAaTUBHI aKTH, IO PETYIIOIOTH
BIIMIOBIHI  BimHOCWMHU. lle miAgKpeci oe CHCTEMHHMI XapakTep IPaBOBOTO
pEryJIIOBaHHS.

besnocepeHbO MUTAaHHA BIANOBIAAIBHOCTI 3aKpirieH1 y po3aun VI 3akony [2].
3okpema, ctarts 30 BCTAHOBIIIOE, IO MOPYIIEHHS 3aKOHOJIABCTBA y cdepl Typusmy
TATHE 3a COO0I0 BIMOBIIAJIbHICTD 3T1HO 13 3aKOHOM. Jl0 TaKuX MOpPYIIEHb HAJIEkKATh,
HAIPUKIIAJ, 301ACHEHHS JISUIbHOCTI 0e3 mineH3ii abo HeAOTPUMAaHHS BCTAaHOBIECHUX
BHUMOT /IO SIKOCT1 MTOCITYT.

BaxxnuBHUM € Takoxk MOJIOKEHHS cTaTTl 32 [2], BIAMOBIIHO A0 SIKO1 TypONepaTopH,
TypareHTd ¥ 1HII Cy0’€KTH TYPUCTHYHOI AiSUIBHOCTI HECYTh MaWHOBY Ta IHIIY
BIJIMOBIJAJIBHICTh 32 HEHAJIEKHE BUKOHAHHS CBOiX 3000B’si3aHb. Y pa3i MOPYIIECHHS
CBOIX 000B’513KiB (MPaBWIBHICTh OPOPMIICHHS JOKYMEHTIB, TPaBAUBICTh 1HGOpMAITii,
BUKOHAHHS YMOB areHTCHKOT'0 JOTOBOPY TOIINO) BOHU MOXYTh OyTH MPUTSTHYTI 10
UBUILHONPABOBOI ab0 aAMIHICTpaTUBHOI BiamoBiganbHOCTL. [Ipu mbpomy po3mip
BIJIMOBIAAIBHOCTI OOMEXY€EThCS (PAaKTUUHO 3aBAaHUMH 30uTKamu. lle mojmokeHHs
IpsIMO TOB’SI3y€ BIANOBIJAIBHICTD 13 JOTOBIPHUMHU BIJHOCHMHAMM Ta HPUHIIUIIOM
BIJIIIKOTYBaHHS IITKO/TH.

BaxxnuBuUM €I€MEHTOM TPaBOBOTO PETYNIOBaHHS € TaKOX IMi3aKOHHI
HOPMATUBHO-TIPAaBOBl ~ aKTH, 30KpeMa  JILEH31MHI  yYMOBH  TIPOBAHKECHHS
TypOIepaTOpChKOi MisUIBHOCTI, TMpaBuja HAJaHHS TYPUCTHUYHHUX IMOCIYT, a TaKOX
JiepKaBHI cTaHAapTH y cdepl 00ciIyroByBaHHs. BoHU eTani3ytoTb BAMOTH 10 SIKOCTI
MOCJIYT Ta BU3HAYAIOTh MEXaH13MH KOHTPOJIIO 32 iX JOTPUMaHHSIM.

Okpemy pojib Bifirpae CTpaxyBaHHsS, Iiepe0davyeHe 3aKOHOAABCTBOM SIK
OOOB’SI3KOBUI  €JIEMEHT TYpPUCTHYHOro ooOciyroByBanHs [4]. Typomnepatopu
3000B’s13aH1 3a0€3MEYUTH CTPaXyBaHHS TYPHUCTIB, IO JI03BOJISIE MIHIMI3YBaTH PU3UKU
Ta 3a0€3Me4YUTH KOMIIEHCAIII0 y pa3l HACTaHHS CTPAaXOBUX BUIA/IKIB.

Oxpemoi yBaru 3aciyroBye ctarts 15 3akony [2], sika mependadae 000B’ sI3KOBE
dbiHaHcoBe 3a0e3MEeUeHHs BIAMOBIAAIBHOCTI Typolieparopa 1 TypareHra nepen
Typuctamu. 30KpeMa, Cy0’€KTH TYypHCTHYHOI IsJIbHOCTI TMOBHHHI MaTH TapaHTil
(OGaHkiBChKI a0o0 1HII), SIKI TOKPUBAIOTh MOXJIHUBI 30MTKA TYPUCTIB Yy pasi
HEBUKOHAHHS JIOTOBOPY a00 HEIJIaTOCTIPOMOXKHOCTI. lle € omHmM 13 KITIOYOBHUX
MEXaHI13MIB 3aXUCTY MPaB CIIOKUBAYIB y TYPU3MI.

Kpim cnemianpHOro 3akoHy [2], IOpUAMYHA BIANOBIJAJIBHICTE y TypU3MIi
perymoeTbes HopMamu LuBimbHOTO KoJekcy Ykpainm [5 ], ki BU3HAYaAIOTh 3arajibHi
MIJICTaBU BIAMOBIJAIBLHOCTI 3a MOPYIICHHS 3000B’s3aHb 1 Bi;[mKoz[yBaHHsI IIKO/I!.
3HauHy poib Bimirpae 3akoH Ykpainu «lIpo 3axuct mpaB crioxuBaviBy [3], sSKuii
rapaHTy€e TypucTaM MPaBO Ha HAJEXKHY SIKICTh MOCIYT 1 MOXIMUBICTh 3aXUCTY CBOIX
npaB y pasi iX MopynieHHs.

AJMIHICTpaTHBHA BIJIMOBIIAIBHICT, BU3HAYAEThC HOpMaMu Kojekc Ykpainm
PO aAMIHICTPATUBHI IPABOMOPYIIECHHS [6] 1 3aCTOCOBYETHCS Y BUMIAJIKAX MOPYILIEHHS
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JIEH31MHUX YMOB, MPaBWJI HAJlaHHA MOCTYr a00 BBEJCHHS CIOXKHUBA4diB B OMaHY.
Cgoeto yeproro, Kpuminaneuuii kogeke Ykpainu [7] nependadae BiAMOBIAANIBHICTD 3a
[axpancTBo, MiAPOOJICHHS JOKYMEHTIB a00 1HIII CYCIUIbHO HeOe3MmeuH1 MisTHHS, 1110
MOXYTh MaTH MiCIle Y TypPUCTHYHIN AisUTbHOCTI. Y cdepi TypusMy Taki BUITQJKU
TPAIUIAIOTHCS PiALIe, ajleé MAlOTh 3HAYHUM PE30HAHC 1 CEPHO3HI TPaBOB1 HACIIAKH.

Takum ymHOM, IOpUAWYHA BIMOBIIANBHICTE y cepi Typusmy B YKpaiHi mae
YiTKE HOPMAaTUBHE NIAIPYHTA, C(hOPMOBAHE SIK CHELIAIbHUM Irady3€BUM 3aKOHOM, TaK
i 3araTbHUME KoJleKcaMH. [1 e(eKTUBHICTD 3a0e3MeuyeThes OEHAHHAM JOTOBIPHHX
MEXaHI3MiB, JIEPKABHOI'O KOHTPOJIIO Ta TapaHTi 3aXHMCTy IpaB CHOXKMBAYIB, LIO B
CYKyITHOCTI CTBOPIOE TMPABOBY OCHOBY JUIA CTaOLILHOTO (DYHKIIIOHYBaHHS
TypucTU4YHOI chepu. ToOTO OpUANYHA BIAMOBIIATBHICTE Y cepl TYpU3MY € HE JIUIIe
3ac000M TMOKapaHHS, a KOMILJIEKCHUM 1HCTPYMEHTOM pETYIIOBaHHS CYCIUTbHUX
BIJIHOCHH Ta TapaHTI€l0 (PYHKI[IOHYBaHHS MPABOBOI JIEpKaBH, 10 MIJABUIILYE PIBEHb
0€3IeKH 1 IKOCTI TYPUCTUYHUX MOCITYT.
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