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MOJIOYHA CYMILIMHA: TPAJULII TA CYUACHI
®EPMU

Kuchkova Tetiana

KEepIBHHUK, aCUCTEHTKA

Kadeapu TeHETHUKH, CENEKITIi Ta O10TEeXHOJIOT1] TBAPUH
CyMcpKUli HAIlIOHATBLHUM arpapHuil YHIBEpCUTET

Vechorka Vitalii

CTyZAeHT 2 Kypcy «bakanasp»
CyMcpKUii HAIlIOHATBHUHN arpapHuil YHIBEpCUTET

Rozhenko Anna
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Stotskyi Dmytro
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CymMchKka 00J1aCTh TPAIUIIIITHO BBAXKAETHCSI MOJIOYHOKO — III€ 13 JJaBHIX YaciB BOHA
CIaBWJIACh HATypajJbHUM MACJIOM, BEpIIKAMH, KHUCIOMOJOYHUMHU MPOAYKTAMH.
OCHOBOIO Takoi pernyTalii CTajau pOJIoul IPYHTH, JICOCTENOBUM KiiMar Ta Oararta
KOpMOBa 0a3a, 1110 CTBOPUJIX 11€aJIbHI YMOBH JJI pO3BEICHHSI BEJTUKOI pOraToi Xy100M.

VY noctpansHCchkuil miepiof arpapHa kapta CyMIIMHM 3a3Hajia TpaHchopMallii.
YacTtrHa TBapUHHULIBKUX QepM Oyiia BTpaueHa, ajie BOJAHOYAC 3’ IBUIUCS HOB1 (hOpMHU
arpapHoOro MiJMPUEMHUIITBA — BiJ MaauxX (epMEepChbKUX TOCHOJAPCTB JI0 BEJIUKHX
arponpOMHUCTIOBUX KOMIaHIH.

Croronni CyMinuHa — I1€ perioH, e MapaieibHO ICHYIOTh: CiMelHl dhepmu, Kl
30epiratoTh JIOKajdbHI TPAAMIi CHUPOBApiHHS 1 MOJOKO3aroTiBlli, KOOIEPATHUBHI
1HIIIATUBH, IO CIPHUSIOTh 00'€THAHHIO MaJIUX BUPOOHUKIB Ta BHUCOKOTEXHOJIOT1UHI
dbepmu, mo mnpamiooTh 3a craHpapramu €C Ta MaloTh CydYacHe JIOUIbHE,
OXOJIO/IKYBaJIbHE H JIOTICTUYHE 00JIaIHAHHS.

3a panumu, mig yac BiiHM CyMiuHa BTpaTwia NpuOIU3HO 7 MOJIOYHUX (Qepm
yepes 00CTpiiu, eBakyalliro ado 3HUIIEHHS 00J1aiHaHH. SIK HACTII0K, KUTBKICTh KOPIB
1 o0csir BUPOOHMIITBA 3MEHIIWINCH, ajie (pepMu, sIKi JUIIUIUCA, HaMararoThCs
MOJIEpHI3yBaTHUCS Ta ONTUMI3yBaTH MPOLIECH.

V¥ 2024 poui B MukonaiBebkiit rpoMai CyMIIMHY BIAKPUIM TEPITY KOMYHAIbHY
CUPOBAPHIO y PETiOH1 31 BCTAHOBJIEHUM OOJIaJHAHHAM 1 BXKE€ BUTOTOBJICHOIO NEPILIOIO
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npoaykiiero. IHimiaTuBa 3 OOKYy MICIIEBOi BIIaJd: CTBOPEHHS CHPOBApHI A
3a0e3neyeHHs ColllalbHUX 3aKJIaJiB Ta peanizalii mpoAykiii rpomanoro. [Ipoekrt cras
3pa3KoM TOTO, SIK CeJIo MOXe (hOpMyBaTH BJIACHY €KOHOMIUHY MOJIEb Y MapTHEPCTBI
3 MICIICBUMU KUTEISIMHU

Opna 13 cupoBapenb y CyMax IEMOHCTpY€, SIK Malll i CepelHl MiIIpUeEMCTBA
MOXXYTh TOETHYBAaTH BHPOOHUIITBO 1 HaBYaHHsS. BOHM BUTOTOBJISIFOTH CHUPH PI3HUX
rpyn (Iomnanaceka, AHrmiickka, [Tamiiceka, TOI0) 3 GepMEPCHKOTO MOJIOKA KJIacy
“ekctpa’.

3aKkyniBenbHI I[IHU Ha MOJIOYHY CUpOBHHY B CyMCBKii 00J1aCTi IE€MOHCTPYIOTh
konuBaHHs. Hampuknazn, y Oepe3ni 2025-ro monoko mojemieBmano Ha 6,5 % —
cepenns 1iHa craHoBmia ~19,45 rpu/kr (3 [1JIB) nnsa arpomianpueMcTB, TOAl SIK Bij
HaCeJIeHHS — HU)X4a cyMa.

Ha piBHI perioHy nemnapTaMeHT arpornpoMHCIOBOro po3BUTKy Cymcbkoi OJIA
MIATPUMYE 1HIIIATUBU: KOMIIEHCAIlI BAPTOCTI N0IIbHUX anapatiB (10 20 Tuc. TpH) AJis
(bepMepChKHUX TOCTIOAPCTB, IO MAIOTh HE MEHIIE 5 KOPIB.

VY bGararbox cenax, 30kpeMa B Konoroncekomy, PomeHcbkoMmy Ta OXTHUpCHKOMY
palioHax, Jdoci 30epiraroTbCs TpaAMIi BUTOTOBJIEHHS JOMAIHbOI OpUH3M,
KHCIIOMOJIOYHOTO CHPY, BEPIIKOBOTO Macja — sIK JJisi cebe, Tak 1 Ha MPOoJIax.

Momnouna ramy3p CyMIIMHH Ma€ 3HAYHUNA TOTCHINAN 3aBASKHA AKTHUBHOMY
(dbepMepchbKOMY CEpeNOBHUILY, MIATPUMII PETlOHATBHUX arponporpaMm 1 3pOCTaHHIO
MONMUTY Ha KpapToBY MpoayKuilo. BogHodac pO3BUTOK CTPUMYEThCS Opakom
JIep>KaBHOI MIATPUMKH Majoro arpo0i3Hecy, JOTICTUYHUMHU TPYAHOIAMU B yMOBaXxX
BiHM Ta neinuToM KBami(iKOBaHUX KaJIpiB Y TBAPUHHUIITBI.

Brtim, 3a ocranHi poku MosnouyHa CyminyHa npoz[eMOHCprBana CTIUKICTh Ta
iHHOBAIlIHHICTh. O0MaCTh TOCTYNOBO (POPMYy€E BIACHUU ‘‘MOJIOUHHMM OpeHn’, sSKui
IPYHTYETHCS Ha SIKOCTI, TPAIWIISX 1 CMUIMBOCTI (epMepiB, IO TMONPU BHUKIUKU
MPOJOBKYIOTh MPAIOBATH HA PE3yJIbTaT.

Monoyna ramy3p CyMIIMHM — 1€ CUMO0103 TIMOOKHUX TpaaMLIi, CydacHUX
MIIXOAIB Ta QepMepchkoi BiamaHocTi. Bona He nwuiue 30epirae perioHaidbHY
1JIEHTUYHICTb, aJI€ ¥ CTBOPIOE HOB1 MOJIEJI1 CTAJIOr0 arpapHOro BUPOOHUIITBA B YKpaiHI.
VY maitoytaroMy CyMIIIHA Ma€ BC1 IIIAHCH CTATH 3Pa3KOBUM MPUKIIAJIOM JIJISI PO3BUTKY
MOJIOYHOTO cekTopa B CxizHii €Bpori.
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RECONSTRUCTION OF BUILDINGS OF THE IVANO-
FRANKIVSK NATIONAL TECHNICAL UNIVERSITY OF
OIL AND GAS

Serban Danylo
Student,
Lviv Polytechnic National University

Merezhko Yelyzaveta,
Student,
Lviv Polytechnic National University

Hryb Olha,
Student,
Lviv Polytechnic National University

In our project for the reconstruction of buildings Ne7 and Nell of the Ivano-
Frankivsk National Technical University of Oil and Gas, we took into account the fact
that these buildings were seriously damaged as a result of the Russian missile attack in
June 2024. The scale of the destruction made standard repairs impossible, so we
developed a comprehensive restoration concept aimed not only at eliminating physical
damage, but also at modernizing the space in accordance with modern architectural,
educational and energy-efficient requirements. Our goal was to create a safe, functional
and adaptive environment that can support the educational process even in conditions
of war risks. The project is aimed at creating a flexible educational environment
suitable not only for educational activities, but also for communication, group activities
and implementation of scientific ideas. The architectural concept is based on the
principle of «light and transparency», which symbolizes the development of
knowledge and openness of university life.

So, we used the principles of sustainable development, energy efficiency and
openness, focusing specifically on recovery after destruction and creating not just
«repairs», but a modernized educational environment. Our goal was to create an
environment that combines functionality, comfort, security and opportunities for
academic collaboration.

The image of the buildings is emphasized by a combination of strict geometric lines
and modern materials. Glass facades provide access to natural light, create a visual
connection between the interior and exterior, and form an atmosphere of openness. We
paid special attention to the copper decoration of the facades, which adds warmth,
nobility and expressiveness to the buildings. The use of copper creates a distinctive
accent that sets the buildings apart in the context of the campus, emphasizing their
modernity and at the same time giving the architecture a sense of resilience and
durability. (Figure 1)
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Building Nel 1

Building Ne7

Figilre 1. Visualization of the project.

In the constructive scheme (Figure 2), we used a steel frame consisting of columns,
beams and trusses. Such a system made it possible to form large spans without
additional supports and to ensure the flexibility of internal planning solutions, which is
especially important for research classrooms and laboratory premises. The use of steel
increases the bearing capacity and makes it possible to transform the space for different
educational needs. The design model is distinguished by installation convenience,
durability and increased safety, which is crucial in the context of recovery after a
missile attack.

Buildings Nel1

Buildings Ne7

Figure 2. Scheme of the frame.

We organized the territory around the buildings taking into account the comfortable
movement of students and functional navigation. We have provided landscaped
recreational areas, convenient pedestrian links and outdoor lighting for evening safety.
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Barrier-free access for groups with reduced mobility is also provided, which increases
inclusiveness and accessibility of space. (Figure 3)
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Figure 3. Master plan.

Planning decisions involved the transformation of educational and research
premises: individual classrooms are designed so that they can be changed according to
different formats of classes — is critical in the conditions of the post-war recovery.
Space is considered not only as a set of premises, but as a communication environment:
recreational areas are provided for the exchange of ideas, work on projects or rest
between classes. Architectural solutions shape the dynamics of the development of the
academic community and signal: «we are rebuilding, we are modernizing, we are ready
for the future». The simplicity of geometric shapes, logical composition and thoughtful
space contribute to concentration, performance and a sense of security —, which is
especially relevant after the destruction of cases. The reconstruction of Ivano-
Frankivsk National Technical University of Oil and Gas buildings has become not only
a technical project, but a socio-systemic event: the use of modern materials,
constructive logic, energy-efficient technologies and thoughtful space forms an
environment that inspires, motivates and stimulates the development of science and
technology even in war conditions.
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CTAH ®YHKIIOHAJIBHOI PYXJIUBOCTI OCHOBHHX
HEPBOBHUX TPOLECIB I BIININBOM HOAOPOXEHAU

3roda Tapac IropoBuu
Acmipant kadenpu 0ioyorii
HixuHChKOTO Iep:kaBHOTO yHiBepcuTeTy iMeH1 Mukonu ["oross

CydacHa nroivMHA 3a3HAa€ 3HAYHUX BIUIMBIB BEJIMKOi KUTBKOCTI PI3HOMaHITHUX
(bakTopiB, SIK €HJAOTEHHOTO TaK 1 €K30I€HHOTO MOXOpKeHHs. JISIbHICTh JIIOAUHUA B
Cy4acHOMY CYCHUIBCTBI XapaKTEPU3YEThCs OOpOOKOI 3HAYHMX 1HGOPMAIIHHUX
MAacCHBIB, @ TAKOK MOMJIMBICTIO IIIBUIKOTO MOA0JIAHHS 3HAYHUX BIJICTaHEH 3a BITHOCHO
KopoTkuii yac. [1IBujKe nepemiiieHHs 3 0JHOT0 KJIIMaTHYHOTO MOSICY B 1HILINMN, 3 OJHOT
reorpadiyHOi 30HH B 1HIITY, BUKJIUKAE (PYHKI[IOHAIbHI HAaBAaHTAXEHHS Ha (1310JI0T1UHI
CUCTEMHU OpraHi3My JIIOJUHH, a TaKOX Ha TMCUXO(]I310J0TIYHY isUIbHICTB.
ITcuxodizionoriuni ¢GyHKIIT JalOTh 3MOTY JIOJWHHU B3a€EMOJIIi B CYCHIJIBCTBI Ta
comiymi. Jlo ncuxodizionoriyHux (yHKUIA BITHOCATh HEMpPOAMHAMIYHI MMOKA3HUKH,
AK1 BKJIIOYAIOTh B ce0€ JTaTEHTHI NePio/Ii CEHCOMOTOPHUX PEAKI[IN Pi3HOI CKIIAHOCTI
Ta (YHKUIOHAJIbHY PYXJHMBICTh OCHOBHMX HEpPBOBHUX IHpoueciB. PyHKIIOHAIbHA
PYXJIUBICTb HEPBOBUX MPOLIECIB XaAPAKTEPU3Y€E MIBUIAKICTh 3MIHU OJHOTO HEPBOBOIO
npoiecy iHIKUM. Tak HeHpoauHAMIYHI (PYHKIII € CKJIaJJOBUMHU OYIb-AKO1 JISTIbHOCTI
JIIOJIMHU Ta JAl0Th 3MOTY ITPOBOJIMTHU aHaJI13 Ta CUHTE3 OTpUMaHOi iHpopmanii [1; 2; 3;
4].

TakuM YUHOM METOIO HAIIOTO JOCIIIKEHHS CTajJ0 BUBYEHHSI 3MIH B IMOKa3HHUKaX
(YHKIIIOHATBHOT PYXJIMBOCTI OCHOBHUX HEPBOBHUX MPOIIECIB IT1]] BILTUBOM IOJIOPOKEH.

JlocimkeHHs POBOAMIIOCS HA TPy BOJIOHTEPIB 45 0¢i0 (40JI0BI1YOI CTATI), BIKOM
18-22 poku, BCl BOJIOHTEPH JIaBaJId MTMCbMOBY 3T0/1y Ha Y4acTh B JOCIIIKEHHI.

Busnauennss ~ (QyHKIIIOHANBHOT PYXJIMBOCTI OCHOBHUX HEPBOBUX MPOIIECIB
MPOBOJUJIOCS 3TiHO MeTonuku Maxkapenka M. B. [2; 3; 4] OyHKIIOHAIBHY
PYXJUBICTh OCHOBHUX HepBoBuX mpoteciB (PPHII) Bu3Havaiy nuisxomM HalBUIIOTO
TeMny IudepeHIIF0BaHHS TO3UTUBHUX Ta TAJIbMIBHUX MOJAPA3HUKIB IIPU MIHIMAIbHIN
€KCMO3MIIT iX Tpea’sBICHHS B PEXUMI «3BOPOTHOrO 3B s3Ky». PiBeHb
(YHKILIOHATBHOT PYXJIMBOCTI BU3HAYABCS YacOM, SIKUH HEOOXIHUW JI1 BUKOHAHHS
TECTy, YAM MEHIIUN 4Yac MPOXOJKEHHSI TECTy TUM BHUUIIN piBeHb (YyHKIIOHAJIBHOI
PYXJIMBOCTI 1 HaBNaku. B AKOCT1 MoApa3HUKIB BUKOPUCTOBYBAJIM KOJIHOPH (UEPBOHUA,
’KOBTHH Ta 3€JICHUI ), K1 OyJIM aipecOoBaH1 MepIiii CUTHAIBHIN cucTeMi. JlocmimkeHHs
MIPOBOJIMJIUCS. B TIEPI10JT KOJIM BOJIOHTEPHU 31MCHIOBAIM TIOI0pOXKi Oibine Hixk Ha 300
KM., B OCTaHH1H JIeHb HABYAJILHOTO CEMECTPY Ta MepIInii a0 Apyruil JeHb KaHIKYIB,
KOJIM CTYJIEHTH MPHUi3IUIH JOIOMY.

Bci nocmipkeHHs MpOBOIUIACS TPUYI, I CTATUCTHYHOI 00pOOKH Opajiu cepeTHe
apupmernyHe. PoOoTa BUKOHyBajlachb 3TiIHO HOpM OIO€TUKH Ta YHUHHOTO
3aKOHOJIABCTBAa YKpainu [5; 6].

OPHII B kiHmi cemecTtpy BiamoBigana BenwuuHi 73,110,4 c., mo B Mexax
pedepenTHux 3HadeHb. Ha momeHnT mouaTtky kanikyn ®PHII Bignosigano BeanunHi
74,6+0,5 c., mo Oyyio JocTOBIpHO OLbINe Bif monepeansoro Ha 1,5 ¢. (2,1 %). 3minu
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B nokazHukax ®PHII Bka3yioTh Ha mMoOTripiieHHS JIAOUTBHOCTI (PYyXJMBOCTI) B 3MiHI
OTHOTO TpOoIieCcy 30y/HKCHHS 1HIINUM, 1110 MOXK€ BUKJIMKATH TOTIPIIEHHS [IEHTPATbHOI
00poOku iHGOopMaIii B BUIIMX BiAIiIaX MeHTpaasHO1 HepBoBoi cuctemu (LTHC).
Taxum unHOM, TOAOPOXKI1 HA BifcTaHb 300 KM. Ta OLTBIIE BUKIUKAIOTH MOTIPIICHHS
(GYHKIIIOHATBHOI ~ PYXJMBOCTI  OCHOBHMX  HEPBOBHX MPOIECIB, M0  MOXE
CYIIPOBOI)KYBATUCH TOTipIIeHHS! 00poOKu iHpopMmariii B Bummx Bigaitax [HHC.
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ASSESSMENT OF THE SERVICE LIFE OF WORKING
FLUIDS IN HYDRAULIC SYSTEMS OF CONSTRUCTION
AND ROAD MACHINERY

Shchukin Oleksandr
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Orel Oleksandr

Ph.D., Associate Professor
Kharkiv National Automobile and Highway University

During operation, mechanical impurities (wear particles and dust) accumulate in
working fluids (WF), which leads to intensive wear of friction pairs of hydraulic drives
of building and road machines [1]. In this regard, WF have a limited service life
specified in the operating instructions for the machines. However, this service life does
not take into account the operating conditions, therefore, WF must be replaced
according to their actual condition.

There are several ways to determine the resource WF [1, 2], but all of these methods
have certain disadvantages (low information content, ambiguity of the results obtained,
the need for complex special laboratory equipment, the influence of various factors on
the research results, etc.).

In [3], we proposed to determine the resource WF of hydraulic drives of
construction and road machines using the coefficient of antiwear properties K;, which
is a fraction, the numerator of which gives the number of contaminant particles <5 um
in size with a factor of 5, and in the denominator - the sum of particles larger than 5
um (with appropriate coefficients) in the size ranges provided for by GOST 17216:
2004 [1, 3]. Taking into account the amount of contaminant particles with a size of <5
microns in WF is due to the fact that, for certain reasons, they can significantly improve
the antiwear properties of WR [1, etc.].

To determine the possibility of using the K; coefficient as a criterion for
determining the WF resource, operational tests were carried out, for which a motor
grader was selected. After fresh WF Hydro HV 46 was poured into the hydraulic
system, WF samples were systematically taken to determine the particle size
distribution of impurities, followed by the calculation of the pollution index value,
determination of WF purity in accordance with GOST 17216: 2004, as well as the K
coefficient.

The results of WF studies are shown in Figure 1.
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Figure 1. Dependence of the pollution index (1) and the coefficient of antiwear
properties (2) on the operating time of the WF Hydro HV46.

)

As the results of analyzes of WF samples showed, as the accumulation of the WF
contamination index gradually and monotonically increases (Fig. 1), which indicates a
deterioration of the WF purity class according to GOST 17216: 2004 from 10th to 14th
(operating time of WF 1250 mach.-h.). At the same time, the WF reached this class of
purity after 920 mach.-h. of work in the hydraulic drive of a motor grader. At the same
time, the value of the Kj coefficient monotonically decreases from 1.24 (fresh WF) to
0.2 (1185 mach.-h. of WF operation). After this period of operation of WF, its pollution
index continues to grow monotonically, but the cleanliness class remains at the level
of 14. At the same time, already after operating time of WF 1230 mach.-h., its value is
0.07.

Thus, it can be concluded that the resource of the WF Hydro HV 46 in the hydraulic
drive of the motor grader GR165 when performing the above work is 1185 mach.-h. In
this case, the limiting value of the coefficient K; of antiwear properties is 0.2, that is,
approximately as in WF MG-46-B, which contains alloying additives.
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METOJIU BAOCKOHAJIEHHA TACUBHUX POBOYHUX
OPT'AHIB IPYHTOOBPOGHHUX MAIIINH

Kopuyak Mukojia MukoJganoBuy
K.T.H., TOLICHT
3axnan Bumioi ocBiTH “IloainbCchkuii qep>KaBHUN YHIBEPCUTET

[Tpu obrpyHTyBaHH1 POpMHU IPYHTOOOPOOHHX pPOOOUYHMX OPraHiB B 3eMJIEPOOCHKIH
MEXaHIIl MHPOKO BUKOPUCTOBYIOTHCS METOAM TEOPETUYHOI MEXaHIKH, a TaKOX
NPUHIUIY W METOJIM MEXAHIKU CYLUTBHUX cepeoBuIll. OCHOBHUM 3MICT TEOPETUUHHUX
JOCIIKEHb 3 1[LOTO MUTAHHS CHPSIMOBAaHUN Ha BUPIIICHHS MPOOJEMU PYyHHYBaHHS
KJIMHOM TPYHTOBOI'O CEPENIOBHUINA, MIPU 1[bOMY MEHIIE yBaru MPUIAICHO 3HUKEHHIO
€HEProeEMHOCTI  OOpOOITKY TIPYHTY HA  OCHOBI  BCTAHOBJICHHS  CHJIOBHX
3aKOHOMIPHOCTEHN B3a€MO/Iii pOOOUYNX OpraHiB 3 [PYHTOM Ta B3a€EMO3B'SI3KY iX dhopMu
3 MOKa3HUKAMH SIKOCTI POOOTH.

Haii0inpm1 paHHIMM Ta OCHOBHUMH MpalsgMH 3 OOIPYHTYBAHHS T'€OMETPUYHHX
napaMeTpiB I'pyHTOOOpoOHUX pobounx opraniB € mpausx B. I1. ['opsaukina [1, 2], B
SIKWX HAUTIOBHIIIIE ¥ YITKO BIIOMTO KYT BCTAHOBJICHHS] HOCKA 1 10J710Ta 710 JHA OOPO3HU
1 HaMIY€HO NUIIXW OOIPYyHTyBaHHs (popmMu poOouMX opraHiB. BiH miiKpecitoBaB:
"...Cknactu ¢opmylly Ha MiJCTaBl TOYHOI TEOpPii OPHUX 3HAPsAIb — II€ CIpaBa
JAJIEKOr0 MallOyTHHOTO, BHACIIIOK HAJ3BUYANHOI CKJIAIHOCTI IIPOIIECY pi3aHHs, aje
30BCIM BIJIMOBIIITUCS BiJl BUPIIICHHS I[OTO 3aBJaHHA Hemae MoTpeOu". 3HayHUI
BHECOK y BHBYCHHS IIbOTO TMHUTAaHHS BHECIW TaKl BYEHI-JOCIITHUKHA B Tramys3i
3emiiepoOcbkoi Mexaniku, sk B. O. Xemiroscbkuii, II. M. Bacumenko, A. C.
Kymmnapros, I'. M. Cunbookos, I. M. Ilanos, . C. I'ykos, 1. A. IlleBuenko, M. C.
JleBuyk, M. I1. binorkau, Ta iHmIi.

[. A. IlleBuenko [3] 3ampomoHyBaB METOAMKY BHU3HAUEHHS IOKA3HUKIB CTaHy
IpyHTOBOTO cepenouina. CyTh 3amporOHOBAHOT METOJUKH TIOJIATAE Yy BU3HAYEHHI
MOKA3HUKIB CTaHy TIPYHTOBOIO CEpEJOBHUINA B TMEPiOJ B3aEMOJII MEXaHIYHOTO
00poOITKy, Ta B OOIPYHTYBaHHI YHIBEPCaJIbHOI XapaKTEPUCTUKU MILIHOCTI IPYHTY 3
no3uuii Woro onopy pyiHyBaHHIO. PO3poOMBIIM METOAUKY BHOOpY MapaMmeTpiB Ta
PEXUMIB pOOOTH PO3IMYLIyBAaJbHUX JIall 13 3aCTOCYBaHHSIM OpraHiB-aHalII3aToOpiB,
aBTOp 3BiB MmapaMeTpu (OpM TOBEPXOHb PO3MYIIYBAJBHUX JIAll MAIIWH IS
0e3MoauIeBOro 00poOITKY IPYHTY JI0 TPhOX PIZHOBHUJIB TBIPHOI Ta HANpPaBJIsAIOYOi
KPUBHX, 1110 JIE)KaTh B OCHOBI MTOBEPXHI, a caMe: MPSIMO1, BUITYKJIO1 Ta YBITHYTOI.

3HaYHUM KPOKOM III07I0 OOTPYHTYBaHHS (POPMU pi3aIbHUX POOOUHX OPTaHIB CTAIN
po3po0eni akanemikom 1. M. Bacuiienkom [4-6] aHaIITUYHI METOU TTPOEKTYBAHHS
reoMeTpii IPyHTOOOPOOHUX OpraHiB, OCHOBY SIKUX CTAHOBJISTH METOIM BapialliifHOTO
oOYHnCIICHHS.

VY nopanemiomy Ha mifctasi mux MmeroxaiB I1. C. KopotkeBuu [7], po3risgatoun
CWJIM, 10 AIIOTh HA HDXK, SKUH mijpizae ckuOy, MIAIIOB BUCHOBKY, IO ,,0CHOBHUM
YUHHUKOM, SIKMM BU3HAYa€ BEJIMYMHY Omopy 1 ¢opMy HOXKa, IO MiJpi3ae CKUOY
I'PYHTY, € IOKa3HUK PIBHOMIPHOCTI PO3MOALITY TUCKY Ha je30”. Ilia yac miapizyBaHHS
mapy TPYHTY Ha MaJO3B’SI3HOMY MIIIAHOMY IPYHTI, KOJIM HOPMAaJbHUH THCK €
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MOCTIMHUM IO JIOBXHHI Jie3a, aBTOP POOUTH TEOPETUYHHM BUCHOBOK PO Te€, IO B
POMY pa3l MIHIMQJIBHUN OIIp Ma€ HDK 3 MNPAMOJIHIKHUM Je30oM. A B pasi
HEPIBHOMIPHOTO PO3MOIiITY TUCKY, IO € MOKJIMBUM ITiJT 9aC pOOOTH HOXKA HA BAKKUX
IPyHTaxX, MIHIMAJIbHUN OMip Mae HIX 3 KPHUBOJIHIHHOIO (OPMOIO Jie3a THUILY
JorapumigHOT KPUBOI.

A. TI. T'pubGanoBchkuil [8] po3risgae BIUIMB MapaMETPiB IJIOCKOPI3HUX JIall Ha
3arnmuOIIOBajIbHY 34aTHICTD Ta CKUAAHHS IPYHTY. ABTOpP 3arHOMIOBAIbHY 31aTHICTD
BUpaKae dYepe3 Koe(QIlieHT, 110 JAOPIBHIOE BIJHOIICHHIO BEPTHKAJIBHOI J0
TOPU30HTAJIBHOI CKIJIAIOBOI PIBHOAIIOUOT cuin. [l 3a0e3nedeHHst pyxy IpyHTY IO
MOBEPXHi JieMela 6e3 CKUJIaHHs OOTPYHTYBaJIM KPUBOJIIHIMHY MOBEPXHIO KJIMHA, sIKa
7A€ MOXUIMBICTh 3a0€3MEUUTH 3MEHILIEHHS HAarpoMajpKeHHs IPyHTY Ha kiuHi. Ha
MiZICTaBl IbOIO aBTOP 3alpOINOHYBAaB JEMEIIl 3 BUMYKIMMHU Bropy MOBEPXHIMH Jis
po0OoYMX OpraHiB KyJbTHBATOPA-IIOCKOPI3a.

. A. Tpsmninun [9] oO6rpyHTYBaB MapaMeTpH J0J0Ta 3 MIJIIHIPUIHOIO POOOUYOI0
MOBEpxHEI. JIOUMUIBbHICT, 3acTOCYBaHHS Takoi (OpMH J0J0Ta MiATBEPIUIU
EKCIIEPUMEHTANIbHI  JOCIHIJKEHHS, $Kl TMOKa3ald, 110 TSITOBHM oOmip KIWHA 3
HATIHAPUYHOIO poO0YO0 MoBepxHE Ha 12-15 % HWK4Mid, HIXK 3 TPSIMOKYTHOIO, a
3arauOroBaIbHa 31aTHICTh MiABUINY€eThCs Ha 30,5 %.

B. 1. Kopabenscpkuii [10] 3anponoHyBaB reOMETPUYHUN METOJ MPOEKTYBAHHS
poOOUYMX Opra”iB TIPyHTOOOPOOHUX MAaIllMH 3a 3aJaHUMH MOJEISIMH BHUMOT
nepeMilieHHs i gedopmailii IpyHTY 3 HACTYITHUM €KCIIEPUMEHTATBHUM JIOBEJCHHSIM
napaMeTpiB noBepxHi. OCHOBOIO CUCTEMH IrpaOEKCIIEPUMEHTAILHOTO MPOESKTYBAHHS
€ (opMOYTBOpPEHHS IOBEPXOHb POOOYOro Oprany (Tpa€eKTOPHE, BEKTOPHE 1 MAPKETHE)
32 3aJlaHUMH Yy MOJEISX AarpoOTEeXHIYHMMH 1 TEXHOJOTIYHUMHU BUMOTAMH.
BukopucroBytoun 11eii METOJ, aBTOp 3alporOHyBaB poOOUMil OpTraH 3HAPAIIS AJis
0e31oInIIeBOro 00pOo0ITKY IPYHTY, B SKOMY po0OOYa MOBEPXHsI JIAlld Ma€ YaCTHUHH, 110
PO3pI3YIOTH 1 PO3MYIIYIOTh, 1 BUKOHAHA MOJBIMHOIO ["ayCOBOIO OMYKJIICTIO KPUBU3HU
Bropy: OJIHa 3 YacTHMH poOOYOro OpraHy BHKOHY€ (YHKIIIO pi3aHHsS (HEraTMBHA
KpPUBH3HA), a 1HILIA — KPUILIEHHS (I03UTUBHA KPUBU3HA).

JLII. Ilpokomue [11] 3ampomoHOBYBaB METOAWKY NPOCKTYBAaHHS YH3EIIb-
MJIOCKOPI3HOi JIami 1 3MIHHOTO PO3MYyUIYIOYOro poOOo4Yoro opraHy. 3a JIaHOIO
METOJIMKOI0 BU3HAYAIOTHCS: MHTOME 3YCWJUIA pi3aHHS TPYHTYy B 3aJ€KHOCTI BiI
OCHOBHMX KOHCTPYKIIIITHUX TapaMeTpIB Jaru, a TAKOK MPOCIIAKYBaTH TEHICHLIIT 3MiH
€HEPreTUKH MPOIIECY PO3IMYIIECHHS IPYHTY.

I’ M. CunbookoB [12] Bij3HauaB, 10, 3Ba)KaIOUM Ha CKJIATHOCTI BHUBYCHHS
MOBEJIHKA TPYHTY Mg Ji€0 pobodoro opraHy, ,.Jpopma poOoumx oOpraHiB
I'PYHTOOOPOOHMX MAIINH CTBOPIOETHCS EMITIPHUYHO, OCKUTHKU JJO OCTAHHBOTO Yacy IIe
HE PO3POOJICHO METOJIB i1 MPOEKTYBaHHS 3a 3aJaHUMU AedopMailisiMu Ta (Pi3uKo-
MEXaHIYHUMU BIIACTUBOCTAMHU IPYHTY . JIJis 3/1HCHEHHS KOJIMBAIBHOTO PYXY JIAMH Y
TOPU3OHTAJIBHIN TUIONIMHI OyJ0 0OpaHO KPUBOIIMIIHO-IIATYHHUI MeEXaHi3M, SKHUM
BiJI3HaYaBCs MPOCTOTOIO BUTOTOBJICHHA. CTpilgacTa jiamna 3 3aKpyrJIeHUM HOCKOM, sIKa
KOJIMBAJiacsi y TOPU3OHTANBbHIA TUIONIMHI, y TEPIIOMY HAOJMKEHHI TOJlaHa JIBOMa
TPUTPAaHHUMH KIWHAMHU. KpyTHWII MOMEHT, MOTpiOHWIA IS TPHUBOLY JamH, IO
KOJIMBAETHCSA, MPOMOPIIMHUN IOl TMonepedyHoro mnepepizy ckubu. KomuBanbHi
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yAapHI pyxu poOOYOro opraHy B TOPU3OHTAIbHIN IJIOMIMHI MOPYUIYIOTh CTaH
pIBHOBaru €po3iiHO HEOE3NMEeYHMX YaCTOK 1 CHOPHUSIOTh MPOCHUMAHHIO iX Ha JHO
O0pO3HM, BHACHIJIOK YOTO 3MEHIIYETHCS iX KUIBKICTh Ha MOBepxHi moiss. JJobopom
YaCTOTH, aMILUTITY 1M KOJTMBAHHS 1 KyTa KPHUILIHHS JIaly 3a0€31euy€eThCs MPOHUKHEHHS
Ha 3HAYHy TITUOMHY MaKCUMAaIbHOI KUTBKOCTI €pO31MHO HeOe3nmeuyHux JacTok. [{umu
JOCIIKEHHSIMA TaKOX BCTAHOBJIEHO, IO i Ji€l0 poOOYOT0 OpraHy KyJbTHBATOPA,
SIKUW KOJIMBAETHCS Y TOPU3OHTAIIbHIN TUIONTMHI, O€3CTPYKTYPHI arperaru, siki MaroTh
MaKCHUMaJIbHY IIUIBHICTh 1 MparHyTh 10 HAWCTIMKIIIOrO CTaHy pIBHOBAaru, OyayTh
NepeMIIlyBaTHCS Y HWKHI IIApU IPYHTY, 3a0€3MeUyr0UYd BITPOCTIWKICTh BEPXHBOTO
Horo mapy.

Ocob6muBicTio nmociimxkenb, mpoeaeHux O. B. Bepnsesum [13], € posrmsn
IPOLIECIB BUMYIICHUX KOJIUBaHb KYJIBTUBATOPHOI JIAllM Y CYKYMHOCTI 3 iXHBOIO
yIapHOIO JI€I0 Ha IIap IPYHTY. 3alpoloHOBaHa CTpLIYacTa CUMETPUYHA Jama 13
3aKpyIJIEHUM HOCKOM, OKPIM IMOCTYNaJbHOTO PYXY, 3I1HCHIOE OJHOYACHO KYTOBUH
KOJIUBAJILHUUN PYX y TOPU30HTaNbHIN miioniuHi. OTKe, aOCONI0THA MBUIKICTh OYb-
AKO1 TOYKH JIe3a JIAlH CKJIAIA€ThCA 3 TEOMETPUYHOI CyMH 1i BIJTHOCHOI Ta MEPEHOCHOT
mBuakocTed. [ig ynapy nossirae B TOMy, IO MPU 31M ATI CKHMOU T 1€ IMITYJIbCY
CWJIM TIPYHT NOYMHAE MEpeMillyBaThucCs. 31 30UIbIIEHHSM YacTOTH KOJMBaHb JIAMH
MIBUKICTh TOIIMPEHHS yIapy Bropy, 3BaKaloud Ha HOT0 KOPOTKOYACOBY IO,
3HIXKYETBCA. Y pe3yibTaTl IbOTO 3MEHIIY€EThCS MIJKUIaHHS I'PYHTY Ta IPeOEHUCTICTD
noJisl. Yjap NOUIMPIOEThCS B IIapl IPYHTY 1 JOCSArae MOBEPXHI 3a YMOBH, SIKIIO
TPUBAJICTh MOro JOpiBHIOBaTHUME a0o0 Oynae OUIbIIO 3a 4Yac, MOTPIOHMM Jyis
MOIIMPEHHS XBUJII AedopMaltii BiJ MicIisl yapy A0 30BHIIIHLOI moBepxHi. [is ynapy
0OMEXYETHCSI MICIIEBUMHU PYWHYBAaHHAMH 1 HE JOCATAE 30BHINIHBOT MMOBEPXHI, SKIIIO
TPUBANICTh YJapy MEHIIA 3a 1el yac. IMIyabCc cuiau € OCHOBHOIO XapaKTEPUCTHKOIO
3ITKHEHHS JIalH, 10 KOJIUBAEThCSI y TOPU3OHTAIBHINA TUIOMIMHI, 3 TPYHTOBHUMU
yacTKaMd. TOMy JaJIbHICTh 1 BUCOTA MOJIBOTY €PO31iTHO HEOE3NMEYHUX YACTOK 3aJ1€KaTh
B1Jl IMITYJICY CHJIM Ta (PI3UKO-MEXaHIYHUX BJIACTUBOCTEH I'PYHTY, SIKI BIUTMBAIOThH HA
koedimieHT BigHOBIEHH. OCTaHHIN 3aJIeKUTh BIJl IPYKHUX BJIACTUBOCTENW poOOYOTro
OpraHy i IpyHTY, 110 CTUKAETHCS, 1 BA3HAYAETHCS 13 CITIBBIIHOIICHHS MK IMITYJIhCAMHU
CUJIM y JIpyTii Ta nepiriit pazax yaapy. OCKiIbKH CyXl epo3iiiHO-HEeOe3MeuH1 YaCTK!
HE 30BCIM MPY>KHI, TO 1 yAap OyJie He 30BCIM NPy KHUM. /{7151 TMIIKOTO BOJIOTOrO IPYHTY
KOe(DII[IEHT BIJHOBJIEHHS MOXXHA NPUUHITH TaKuUM, L0 JOPIBHIOE HYJIO. 3a TaKoi
YMOBH yJIap 3aKIHUY€EThCS Ha MepIii (asi, 1e BiI0yBAETHCS CTUCK IPYHTOBUX YACTOK.

JocmimxenHs: BiOpariii jJemeria miyra y IpyHTi il J1€0 MPUMYCOBOTO TIPUBOY
mpoBiB Takoxk akaaemik I'. €. Jlucronan [14]. Jlememn miuyra BiOpyBaiu Tif Ji€r0
CHelaJIbHUX EKCLUEHTPUKIB 3 aMIuniTyaor0 4 MM 1 yactororo 300 koinumBaHb 3a
XBUJIMHY. TSroBUM OMip TaKOTO 3HAPSJIS, OPIBHIHO 31 3BUYATHUM, 3HU3UBCS Ha 28
%, a 3aTtpaTtu eneprii — Ha 20 %. 3a aHANOTI€0 70 TUIYTiB, €KCIICHTPUKOBUHN MPUBIJ
IIMPOKO  BUKOPUCTOBYETHCS  TaKoX y  BiOpaumiiiHMX  poOoYMX  opraHax
rIIMO0KOPO3MYIITyBaviB-IIJIOCKOPI3iB Ta MIUIMHOPI3IB IPYHTY.

[Ipo6Gyiema BIOCKOHAJIEHHS! TPYHTOOOPOOHUX 3HAPSIh PO3KIIAAETHCS HA CKIAA0B1
HaIpsIMKY 110JI0 OOIPYHTYBaHHS (POpPM 1 mapameTpiB OKPEMHX MAaCUBHUX €JIEMEHTIB
poOOUYMX OpraHiB IPyHTOOOPOOHUX MaIIWH. ¥Y3arajibHIOOUYW MIPOBEACHI TEOPETUYHI Ta
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eKCTIIEPUMEHTAJIbHI JOCIIPKEHHS 3 IIbOTO MUTAaHHS, CJI1Jl 3a3HAYUTH, 1110 Y OUIBIIOCTI
TakUX pOOIT cuiioBa [ Ha TIPYHT TMOB'SI3ye€TbCs 3 (POPMOIO 1 TEOMETPUUHUMU
napamerpamu nedopmaropa. [lpu 11poMy BUKOPHCTOBYIOTHCS METOIM T€OPETUUHOI
MEXaHIKH, MEXaHIKM IPYHTIB Ta CYIUIBHUX CEPEIOBHII, a TAKOXK EKCIEPUMEHTAIbHI
MeToau. TakuMu MEeToJaMi HEMOXJIMBO TTOBHOIO MIpOIO TIOSICHUTH 1 BpaxyBaTH BCl
IpolecH, 10 BiAOyBaloTbCA y TPYHTI MiJ 4Yac JAii HA HBOTO POOOYMX OpraHiB.
3acTocyBaHHS METO/IIB MEXAHIKU IPYHTIB AJIsl PO3TJISAY B3aeMOIil poOOUMX OpraHiB 3
IPYHTOM, 3Ba)KalOUW Ha CYTTEB1 BIJIMIHHOCTI y TEXHOJOTTYHHUX IMpoIllecax 0OpoOITKY
IPYHTY, BUMAarae OUIbIIMX YTOUHEHb IIMX METOJIIB, III0 YaCOM 3MIHIOE caMy CYTHICTb
npouecy. MeToau eKCriepuMEeHTAIbHUX JOCIIPKEHb YCTaHOBIIIOIOTh 3aJIEKHOCTI MIXK
(G13MYHUMHU  BJIACTUBOCTSIMU IPYHTY 1 KOHCTPYKTHBHMMHM IapamMeTpaMu poOOYMX
OpraHiB y BUIJISAI €MIIPUYHUX (HOPMYJ 1 NPUHHATHI TUIBKU AJI1 NEBHUX YMOB
IIPOBEJEHHS JIOCIIIIB.

BucHoBku. 3ificHUBIIM aHaji3 CMOCOOIB MUIKOrO OOpOOITKY TIPYHTY,
KOHCTPYKIIMHUX CXEM Ta METOMIB BJOCKOHAJIECHHS NAaCUBHUX POOOYMX OpraHiB
I'PYHTOOOPOOHHX MaIINH, MOKHA 3pOOUTH HACTYITHI BUCHOBKHU:

1. Meronuku 3ampoNOHOBaHI aBTOpaMH B OCHOBHOMY 0a3yloTbCsA Ha MPOIIECi
pi3aHHS KJIMHOM;

2. Ilpunpingerbcs Mano yBard MpoOJjemMi BH3HAYEHHS BHUTpPAaTH EHEPrii Ha
pYyHYBaHHS 3B’ A3KIB M)XK €JIEMEHTaMH IPYHTY, TOOTO MOTO pPO3MYIIECHHS;

3. [lepcrieKTUBHUM € 3MEHILICHHS] eHEPIeTUYHUX 3aTpar 1 MiJABUIIECHHS TOKa3HUKIB
}IKOCTi MiJIKoro 06p06iTI<y TPYHTY 32 PAXYHOK y/IOCKOHATICHHS napameTpiB poboUnx
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CTBOPEHHA METOAUKHU JOCJIITKEHHSA
OPI'AHOJIEIITUYHUX XAPAKTEPUCTUK BIOCTUTY

Hecin Bitauaiin BoroguMupoBu4

[TpoBinHui HAyKOBUI CHIBPOOITHUK

VYkpaiHChbKU HAYKOBO-IOCIITHAA IHCTUTYT CHEIIadbHOT
TEXHIKHU Ta Cy10BUX ekcreptus Ciy:x6u Oe3nexu Ykpainu

Oxkcup 3aii3a IBOX BaJIGHTHOTO [1] yTBOPIOETbCS Ha CTaJeBUX MOBEPXHSX, MPHU
B3a€EMOJII1 TOBEPXHEBOTO 3aili3a 3 KHUCHEM MOBITpsA. Ilporiec iHTEeHCU(IKYEThCS TPH
MiJBUIIECHH] TeMIepaTypu. 3 METOI CTBOPEHHS YMOB 1HTEHCHQIKAIl MpoIeCy
OKHCJICHHSI 3ajli3a B AaTMOCHEpHOMY CEpPEAOBHUINl Ta JOCHIKEHHS KOJIbOPY
MOBEPXHEBOTO BIOCTUTY pO3p00JieHa METOIMYHA MTOCIIIIOBHICTD ONepalliii BUKOHAHHS
3pas3KiB, iX 30MpaHHSI, TOCTKEHHS Ta (hiKcallli OpraHOJECNTUYHUX XapaKTepUCTHK. s
MOCJIIIOBHICTh TIPOLEAYP Pa30M 13 3aCTOCOBYBAaHUMHU I1HCTPYMEHTaMH, 3pa3KaMu,
OTMCOM YMOB JIOCTI/KEHHS Ta BUMOTaMH 110 (h13UMYHUX MOKIIMBOCTEH JOCITITHUKA €
3MICTOM METOJUKH JOCIIIKEHHS OPTaHOJICTITHYHNX XapaKTEPUCTUK BIOCTHUTY.

3pa3ku

B sikocTi 3pa3kiB cTalli 3 OKCUIOM 3ajli3a 3aCTOCOBY€EThCS aOpa3uBHA CTPYIKKa.

InTencudgikauisa npouecy OKHCJICHHA 3271132

[aTeHCH(IKOBAaHMM TIPOIIECOM OKHCJICHHSI € TIPOIeC pi3aHHA BYTJIEIEBO1
HU3BKOJIETOBAHOT CTaJIl.

AOpa3uBHE pi3aHHA 3IACHIOETHCS PYYHUM EJICKTPUYHUM 1HCTPYMEHTOM 3
napamMeTpamu BiAMOBIAHO 10 TaOuIi 1.

Taoauus 1.
XapakTepuCTUKA Ta PSKUMH pOOOTH CTAaHAAPTHOTO POOOYOTr0 IHCTPYMEHTY
. Hiametp ToBmuHa [IBHKICTS B
[ToTtyxHicTb, BT abpa3uBHOTO aOpa3uBHOTO .
TOMYIIl pi3aHHs, M/C
KpyTa, MM KpyTa, MM

750£150 125 1+0,5 80
22004200 230 2+0,5 80

BurotoBneny pizaHHSAM cTajgi cyMill aOpa3uBHOTO IOPOIIKY Ta OKHCIIEHOI
CTaJICBOI CTPYKKH 310paTH ¥ miagaTu cenaparii.

Cenapauis 3pa3kiB i3 cyminui

3BakaloyM, 110 YTBOPEHHS CTPYKKH CYNPOBOIKYETHCS  YTBOPEHHSIM
aOpa3MBHOTO MOPOIIKY BHACIIIOK PYWHYBAHHS IHCTPYMEHTY, IPOBOJAUTHCS Cenaparis
KOMITOHEHTIB Pi3aHHS.

Buninenns 3paskiB 3aji3a 3 MOBEPXHEBOIO ILIIBKOI BIOCTUTY MPOBOJIUTHCS 3a
aHaJIOTI€IO 13 paHille po3poOJEeHUM CIIocoOoM [2, 3, 4] 3a 10ITOMOT0r0 HErabapuTHOTO
MarHiTHOTO CenapaTopy.
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JlopaTkoBui iIHCTPYMEHT ISl cenapaiii 3pa3kiB cyminri

J171g moJiermeHHs 3HiIMaHHs CTPY>KKH 3 TOBEPXHI cernapaTopa MiX CyMIIIIIIO, 10
cenapyeTbcs Ta IHCTPYMEHTOM pO3TAlllOBYE€ThCA HEMarHiTHUM ¢uibtp. B saxocti
¢binpTpy 3actocoBaHo mamip. ToBHMHA (GUIBTPY BUOMPAETHCS BUXOASYA 3 YMOBHU
MIIHOCTI. 3amac MIIHOCTI (QUIBTPY Ha PO3PUB Ma€ MEPEBEPIIyBATH MArHITHY CHITY
B3a€MO/I1 MOPIIii 310paHoi CTPY>KKU MPH BiABEICHHI BiJ] cemapaTopa.

OCHOBHi BUMOT'H 10 MicIIfl IJISl IPOBe/IEHHSI AOCTi/IXKEHHSI OPraHOJIeNTHYHUX
XapaKTEePUCTUK BIOCTUTY

Poboua nosepxus

Bupinena cemapaiti€ro 3 cyMilin CTpy>KKa pO3TAIIOBYEThCS HAa TOPU30HTAIBHIM
piBHIN TmOBepxHI (pobouomy ctoii). I[loBepxHs mjIsi AOCHIIKEHHS Mae OyTH
MaKCHUMaJIbHO KOHTPACTHOO, 0171010. BapiaHTOM MiIrOTOBICHOT MOBEPXHI MOXKE Oy TH
JUCTOK O1JIOT0 KaHIeNIsIpchKoro nanepy ¢popmaroM A4 (297x210 mm).

Posmawysanns cmpyorcku

[Topuist cTpyKKM Ha AOCHIAHINA MOBEPXHI PO3TAIIOBYETHCS PIBHOMIPHHM 3a
TOBLIMHOIO I1apoM. [lopiig po3ranmioByeTbes 1Mo UEHTPY poOOUOi MOBepXHi. BiacTanb
B1Jl KpaiB MOBEpXHI po3MipoM 297%210 MM 110 nopuii mae OyTu He MeHie 80 MM s
CTBOPEHHSI KOHTpAacTHOro oHy. Bucoty mapy crpy:xku 3ade3neunt Bucotoro Bia 0,1
MM 110 3,0 mm. [lopiist Mae 3aiiMaTy TJIOILY J1aMETPOM HE MEHIe 15 mm.

3araJibHi YMOBH A0CJTiIKeHHS

[IponoHyOTbCSI yYMOBH aHAJIOTI4HI yMOBaM JiJisi 3AIHCHEHHS Bi3yalbHO-
onTuyHOro koutpoJto ISO 17637 [5]. 3okpema:

Ocsimnenicms

3abe3neunT yMOBHU OCBITIIEHOCTI Ha piBHI >500 mrokc. [l cTBOpeHHSA
JIOCTaTHBHOTO PIBHSI OCBITIICHOCTI 3aCTOCYBaTH MPHUPOIHE, IITYyYHE, 3arajJbHe, MICIIEBEe
OCBITJICHHS 200 iX KOMOiHaIii0 B OyJh-KOMYy BapiaHTI 4M OJHOYACHO. [mroctparris
YMOBH INpesicTaBieHa Ha Puc. 1.

500 .?JIIOKC

e

Puc. 1. ImrocTpartist ymoB npoBeieHHs gociimpkerss [Pucynok Hecin B.B.]
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Biocmans 00 06’ekma oocniddcenns

PobGoua BijgcTanb Bim oueil MOCHITHUKA 10 MOBEPXHI 3pa3KiB PEKOMEHIOBaHa B
mexax 600 MM. Binctanp BcTaHOBIIEHA HE TOYHO JJIS MOXKIIMBOCTI BUOOPY MO3MUITIT
OTJISIy JOCHITHUKOM CaMOCTIHHO TpH BI3yalbHIM OIHII OPraHOJENTUYHUX
XapaKTePUCTHK 3pa3KiB (MOPIi OKUCICHOI CTPYXKKM Ha OUTiN pIiBHIA MOBEPXHI).
Lmroctparist ymoBu npencTaniena Ha Puc. 1.

Kym naxumny onmuynoi oci cnocmepeosicensi

KyT Haxumy onTHYHOI OCl CIIOCTEPEKEHHS O KOHTPACTHOI MOBEPXHI Mae OyTH
NEepPeBaXKHO MEPNEHAUKYIIPHUM. BigxuiieHHS ONTHYHOI OCI 30py BiJ HOpMalll A0
po60o90i MoBepXHi JomycKaeThea Ha KyT He Oinbme 60°. Kyt Haxuimy onTHaHOI oci 110
po6ouoi nosepxni Menmuii 3a 30° He gomyckaeThes. LmrocTpalis yMOBY IIpeICTaBIeHa
Ha Puc. 1.

Bumoro 1o gocaignnka

JUis BU3HAYEHHsSI OPraHOJIENITUYHUX XapaKTEPUCTUK BIOCTUTY JOCIITHUK Mae
BIJINOBIJIATM BUMOTaM Ha piBHI BUMOT JI0 IIEPCOHAY 3 HEpYHHIBHOTO KOHTpoIto (ISO
9712 [6]) abo no iHcnekiiiHoro nepconany 31 3saptoBanus (ISO 14731 [7]). 3okpema
Mae€ BIIMOBIAATH 3a3HAYEHUM 3 MOCUJIAaHHIM Ha [6, 7] BUMOTraM 1o CTaHy 30py: SKICHO
CIpHUIIMATH MOBHY ramMy KOJIbOPiB 0€3 ypaX€HHS Yy TIMBOCTI KOJIbOPIB

BuchoBok

B po6oTi po3pobiieHa METOAUKA TOCTIIKEHHS] OPTraHOJENTUYHUX XapaKTEPUCTUK
BIOCTUTY. MeToauka mojsrae y JOTpUMaHi METOJOJIOTIYHOI IOCIHIJOBHOCTI
BUKOHAHHS oOIepalliii, 3acTOCYyBaHHI pPYYHOIO CTaHAAPTHOIO Ta CIELIaJbHO
PO3p00OJIEHOr0 OCHOBHOT'O IHCTPYMEHTY Ta AOJATKOBUX MaTepiajiB JIJIsl BATOTOBJICHHS
3pa3KkiB (CTPY)KKH CTali 3 BIOCTUTOM Ha MoOBepXHi). B cmoco0i 3a3HaueHi yMOBH
BHKOHAHHSI JTOCTIIHKEHHS, BUMOTO J10 (hI3UMIHUX MOKJIUBOCTEH JOCIITHUKA, 30KpeMa
CIPHUIHSTTS KOJIbOPIB.

Po3pobiiena MeTouka AOCTIAXKEHHSI OPTraHOJIENTUYHUX XapaKTEPUCTUK BIOCTUTY
MOX€ OyTH BUKOpPUCTaHa JJisi HAOYyTTS 1HIAWBIIyaJbHUX HABUYOK BUSBJICHHS Ta
11eHTU(IKAI[lT BIOCTUTY Ha CTAJIbHUX MOBEPXHSIX.
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Abstract

This work 1s devoted to studying the issue of automatic evaluation of the
correctness of SQL scripts for a student knowledge testing system. Particular attention
is paid to the development and testing of prompts (text instructions) for the automatic
evaluation of students' SQL scripts. The research aims to study the impact of the
structure, language, and accuracy of prompt wording on the quality of assessments
generated by large language models (LLMs) such as GPT-3.5-Turbo and Gemini-2.0-
flash. Several versions of prompts were created and tested, differing in language and
wording. The accuracy of the models was evaluated in comparison with expert
assessments by teachers using the statistical metrics MAE (Mean Absolute Error) and
RMSE (Root Mean Square Error) and by counting the cases where the models' answers
differed. The results showed that clearly structured and contextually adapted prompts
significantly increase the reliability of assessment and reduce the spread of results.

Keywords

Prompt engineering, LLM, GPT, Gemini, SQL, automatic evaluation, MAE,
RMSE

Introduction

Structured Query Language (SQL) is a standard means of interacting with
relational databases and plays a key role in modern information systems. Its uniqueness
lies in its declarative nature, which allows you to describe what exactly you need to
obtain or change in the data without specifying specific execution steps, which
distinguishes it from imperative programming languages. SQL is based on the rigorous
mathematical principles of relational algebra and set theory, making it not only a tool
for working with data, but also a means of developing analytical and structured
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thinking in students. Knowledge of SQL is essential for a wide range of professionals
— software developers, data analysts, data engineers, and researchers — as virtually
all modern data warehouses, business intelligence (BI) systems, and ETL pipelines rely
on SQL or its dialects.

Modern educational processes in the field of information technology require
effective tools for testing students' knowledge. SQL plays a key role in training
specialists in databases, data analysis, and software development. Traditional
knowledge testing systems based on static tasks and template-based solution
verification have a number of limitations, such as their inability to adapt to the student's
level, lack of detailed explanations of errors, and failure to evaluate the quality of SQL
scripts in terms of optimality and readability. At the same time, the development of
large language models (LLMs) and multimodal models has opened new opportunities
for automatic task generation, solution analysis, and intelligent evaluation of solutions
[1,2].

This work is devoted to the issue of automatic evaluation of the correctness of SQL
scripts using LLMs with the aim of further implementing the research results in the
educational process related to the study of the SQL language. The focus of the work is
the development and testing of prompts for LLMs for the automatic evaluation of
students' SQL scripts.

Research purpose and problem statement

Thus, automatic assessment of practical programming and database tasks is
becoming an integral part of modern educational platforms. However, assessing SQL
scripts is a challenging task. Classic heuristic methods work within the framework of
specified rules and verification of certain requirements. For example, they can:

- check the consistency of data obtained as a result of running the student's and
teacher's SQL scripts, as well as the order in which they are sorted;

- find operators in the student's script that are required to be used according to the
task.

However, they are unable to evaluate the semantic features of SQL scripts and
whether they correspond to the task. For example, a situation may arise where a script
that does not correspond to the task accidentally returns correct results simply due to
the current data in the database. Relying solely on heuristic methods leads to errors in
the automatic evaluation of student scripts. To overcome these limitations, LLMs
capable of logical and contextual code analysis were used [3].

The aim of this work is to develop, test, and analyze various prompt formulations
designed for the automatic evaluation of students’ SQL queries using LLMs.

To achieve this aim, the following tasks had to be solved:

- develop several prompt options for assessment in Ukrainian and English;

- investigate the impact of prompt structure and language on assessment accuracy;

- compare the results of the models with expert assessments by teachers using
MAE and RMSE metrics;

- determine how optimising the prompt text affects the stability and
reproducibility of the model.
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Research methods and materials

Four versions of prompts were developed and tested for the study. Each prompt
contained:

- database structure;

- task to be performed by the SQL script;

- list of operators that must be used;

- reference SQL query prepared by the teacher;

- SQL script — student's answer.

The model had to generate a JSON response with the fields mark (grade) and
comment (comment in Ukrainian).

The GPT-3.5-Turbo and Gemini-2.0-flash models were selected for the
experiments, as they are among the best in terms of price-quality ratio [4-6].

The first version was a basic prompt in Ukrainian describing the principles of
grading (0, 0.7, 1). It was used as a benchmark for assessing the basic accuracy of
LLM. The prompt is shown in figure 1.

original_template ua = """’
TW BUKOHYEW aBTOMaTU4He OUIHWBaHHA 3HaHb CTyAeHTie moen SQL,

Tobi pawTsb:

1) cTpykTypy penAuifinol 6azu AaHWx:
{

2) 3aBpaHHA (WO MaE CKPUNT OTPHUMATH):
i

3) onepaTtopu, Aki Tpeba ewkopucToByBaTM aflo He BWKOPWCTOBYBATW CTYABHTY Nij 4ac HaNMCaHHA CKPUNTa:
{

4) eTanoHHWHA (NpaBWNBHWA)-CKPUNT:
{

5) ckpunT-BignoBigs cTymeHTa:
{

To6i Tpefa npokomeHTyBaTw Bignoeige cTyAeHTa, HackinbkW BOHa npaBuAbHa, YW Bignoeigae BoHa 3aefdaHHw 1
nocTaeuT ouidky B pgianazoni Big 8 mo 1 2a TakuMm MpUHUWNOM:

- ouinka 1, AKWo B pesyneTaTi BUKOHAHHA CKPUNTa CTYAeHTa:

a) Gype BMKOHYBaTWMCA MOCTaBMAeHe 3aBAaHHA (nyHkT 1);

6) y pesyneTaTi eTanoHHOro ckpuntTa 1 ckpunTa CTydeHTa Buidge ofHakoeBuA Habip kopTexie (3biraeTeca
kinekicTe pAagkie i cToBnuie, a =HayenHA kniTwHok 36irawTecA);

e) byne BukopucTaHo HeobxipgHui onepaTop (NyHKT 3);

- ouyiHka 8.7:

a) bype BMKOHYBAaTWCA MOCTaBAeHe 3aBAaHHA (NyHKT 1);

6) y pezyneTaTi eTanoHHOro CKpUNTa 1 CKpUNTa CTYAEeHTa BWiAge ofgHakoeBud Habip kopTexie (36iraeTecaA
kinekicTe pAagkie 1 cTeoenuie, a =HadendA kniTuHok cnienmagyTe);

B) bOypne HE emkopucTano HeobxipHwil onepaTop (nyHKT 3);

- ouinka B: Akwo B pe3yneTaTi BMKOHAHHA eTanoHHoro ckpunTa 1 ckpunTa cTyAeHTa HE ewilfe ofHakoBWi
Habip kopTewie

Moctae, Gyae nacka, ouiwky B Ganewii cuctemi eip @ go 1 1 paid komedTap go eignoeipl cTynewTa wogo
npaeunsHocTi Ta eignoeigHocTi 3aepaHHl

oopmat eignoeipi mae ByTw y json = nonamu mark, comment. KomeHTap noeuHeH GyTW ykpaiHcekow. He eukopucToByid markdown.

Figure 1. First version of the prompt
The second option is a translation of the first version into English.

The model understood the instructions better but sometimes violated the
requirement to write comments in Ukrainian. The second option is shown in figure 2.
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original_template_en = "'’
You perform an automated assessment of students' knowledge of the SQL language,
you are given:
1) the structure of a relational database:
{1
2) the assignment (what the script should retrieve):
{1
3) the operators the student should use or not use when writing the script:
{1
4) reference (correct)-script:
{1
5) student’s script-response:

{1

You need to comment on the student’s answer, how correct it is, whether it matches the assignment and

give a grade between 8 and 1 based on the following principle:

- grade 1 if, as a result of the student's script:

a) the assigned task (point 1) will be fulfilled;

b) the reference script and the student's script will result in the same set of tuples (the same number of rows and columns, the same
number of rows and columns, and cell values will match);

c) the required operator (item 3) will be used;

- score 8.7:

a) the task will be performed (item 1);

b) the reference script and the student's script will result in the same set of tuples (the same

number of rows and columns, and cell values will match);

c) the required operator will NOT be used (point 3);

- score @: if the execution of the reference script and the student's script does NOT result in the same set of tuples (the number of rows and columns is the |
set of tuples

Please give a score in the point system from @ to 1 and comment on the student's answer regarding

correctness and compliance with the assignment

The format of the answer must be in json with mark, comment fields. Comment should be in ukrainian.

Figure 2. Second version of the prompt

In the third version, the role of the model was clarified (‘your role is to evaluate
students...”), clear criteria were added for each type of assessment, and strict
restrictions were imposed on the output format. This made it possible to significantly
reduce the number of format errors (fig. 3).

mod_template_ua = "'’
Teoa pone ouiHweaTw cTygeHTis, a came Ix 3anuTW Ha moeil SQL anAa Basu pganux MSSQL.

laHi anA BMKOHAHHA nepeBipkW 3anuTy:
1) Crpyktypa 6azu:
{3
2) 3aepaHHA:
{3
3) Bumorm:
{3
4) ETanonHui 3anut:
{3
5) 3anuT CcTyaeHTa:

{3

CucTeMa OUiHKBAHHA CKNaJaeThCA 3 ouiHkw Big @ go 1:

@ banie:
1) Pe3ynbTaT BMKOHAHHA 3anUTy CTyaeHTa Oyge BiApi3HATHCA BiA pe3ynbTaTy BMKOHaHHA €TANOHHOro 3anMTy.
2) CrypewT Bepe pawi we 3 Tiei Tabnnui.

@

.7 Banie:

1) 3anuT cTypeHTa Bignosipae 3aBaaHH0.

2) Pe3ynbTaT BUKOHAHHA 3anNUTy CTyaeHTa OyAe BiANOBigaTH peaynLTaTy BUKOHAHHA ETANOHHOTO 3amMTY.
3) 3anMT CTygeHTa He MICTMTE AKiCk ONepaTopu = BAMOT .

1 Gan:

1) 3anuT cTyaewTa Bignoeipae 3aegaHHi0.

2) Pe3syneTaT BWKOHAHHA 3anuTy CTyaeHTa BGyae BiAnoBifaTu pesyneTaTy BHKOHAHHA ETANOHHOrO 2AMMTY.
3) 3anMT CTyaeHTa MiCTWTL yci onepaTopu 3 BuMOr.

Byae yeaxHuM wono Tabnuue, BUKOPUCTaHMX B 2anuTi cTygedTa Ta nonie, Aki eiw Gepe. 3eepTail yBary Ha cTpykTypy 6azu pawux, wobw cTypewt Gpae noTpifui nonm 3 noT|

MopieHAld 2anuT CTyAeHTa 2 BMMOraMu KoxHOI ouiHkwu Ta gai vaiWbinew eignoeigHy ouiwky.

Q@opmaT eignoeiai nosuHeH ByTW y json 3 nonamu mark, comment. KomeHTap noBuHeH 6yTW ykpaiHcekow. He BukopWcTOBYA markdown.

Figure 3. Third option for the prompt
The fourth prompt option is a translation of the third option into English. This

option performed best with the Gemini model. Figure 4 shows the fourth prompt
option.
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mod_template_en = '’
Your role is to evaluate students, specifically their SQL queries for the MSSQL database

Data to perform the query evaluation:
1) Database structure:
{
2) Task:
{
3) Requirements:
{
4) Reference query:
{
5) Student query:

{

The grading system consists of a score from @ to 1:

grade 9:
1) The result of executing the student's query will be different from the result of executing the reference query.
2) Student uses wrong table

grade 9.7:
1) The student's query corresponds to the task.
2) The result of executing the student's gquery will match the result of executing the reference query.
3) The student's query does not contain some ar any operators from the requirements.

grade 1:
1) The student's query corresponds to the task.
2) The result of executing the student's gquery will match the result of executing the reference query.
3) The student's guery contains all the operators from the requirements.

Compare student's query with all the grades requirements and give the most appropriate mark.

The response format must be in json with the mark, comment fields. The comment must be in Ukrainian. Do not use markdown.

Figure 4. Fourth prompt option
Methods for assessing accuracy

The comparison of model results with teacher assessments was performed using
MAE (1) and RMSE (2) metrics.

MAE— ~Xi=1la; = by, (1)

RMSE—\/ > (a; —b)?, (2)

where a; — teacher mark, b; — LLM mark, n — number of experiments.

Results of the experiment

As part of the study, a test was conducted among students, resulting in 270
responses to SQL tasks. All responses were evaluated using an automatic grading
system based on the GPT-3.5-Turbo and Gemini-2.0-flash language models and
verified by a teacher.

Based on the data obtained, MAE (Mean Absolute Error) and RMSE (Root Mean
Square Error) indicators were calculated for each version of the prompt. The summary
results are presented in table 1.
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Table 1.
Accuracy of SQL script evaluation by models
Prompt variant Model MAE RMSE
Variant 1 GPT-3.5-Turbo 0.23 0.36
Variant 1 Gemini-2.0-flash | 0.14 0.30
Variant 2 GPT-3.5-Turbo 0.22 0.33
Variant 2 Gemini-2.0-flash | 0.12 0.28
Variant 3 GPT-3.5-Turbo 0.26 0.42
Variant 3 Gemini-2.0-flash | 0.15 0.30
Variant 4 GPT-3.5-Turbo 0.24 0.39
Variant 4 Gemini-2.0-flash | 0.14 0.29

For each student request, a parallel assessment was performed using two models,
after which their results were compared and aggregated. If the discrepancy between the
model assessments exceeded 20%, the system marked the result as uncertain and sent
it to the teacher for re-checking. If the discrepancy was within acceptable limits, the
average value was calculated, which became the student's final assessment. The
accuracy of assessment based on averaging the assessments from the GPT-3.5-Turbo

and Gemini-2.0-flash models 1s shown in table 2.

Table 2.

Accuracy of SQL script evaluation based on averaging scores from GPT-3.5-Turbo
and Gemini-2.0-flash models

Prompt variant MAE RMSE
Variant 1 0.18 0.28
Variant 2 0.17 0.27
Variant 3 0.20 0.33
Variant 4 0.19 0.31

The percentage of cases where the discrepancy between model estimates was
greater than 20% was also calculated, and the following values were obtained:

— option 1 — 35% of cases;

— option 2 — 23% of cases;

— option 3 — 25% of cases;

— option 4 — 24% of cases.
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Conclusions

From the results shown in Table 1, we can say that individual models showed
different sensitivity to the structure of prompts:

— Gemini-2.0-flash consistently demonstrated lower errors (MAE = 0.12-0.15,
RMSE = 0.28-0.30), indicating its higher stability and accuracy in interpreting formal
instructions;

— GPT-3. 5-Turbo, on the contrary, showed greater variability (MAE = 0.22—0.26,
RMSE = 0.33-0.42), especially when using complex prompts or prompts whose
language did not match the required output language (prompt language: English,
response language: Ukrainian).

However, when both models were used together, these differences were exploited
as complementary advantages: Gemini provided stability, while GPT enhanced
interpretative flexibility.

Also, analysis of the data presented in Table 2 showed that the use of the combined
Gemini + GPT approach ensured high stability and accuracy in evaluating student SQL
scripts. The results show that the lowest values of mean absolute error (MAE = 0.12)
and root mean square error (RMSE = 0.28) were obtained for the second prompt option,
which was characterised by a balanced structure of instructions and clear formulation
of requirements in English.

It was also found that the joint work of the Gemini-2.0-flash and GPT-3.5-Turbo
models made it possible to reduce the number of significant discrepancies between
automatic and teacher assessments.

The combination of Gemini and GPT was used on the principle of mutual control:

— both models independently generated an assessment and comment in JSON
format;

— the system calculated the difference between their results;

— if the deviation was < 20%, the average assessment value was calculated;

— if the deviation was > 20%, the result was marked as questionable and required
verification by the teacher;

— based on the results and review of the responses from the models, it was decided
to take the comment from the Gemini model, as the comments provided by it were
more informative than those from the GPT model.

This approach made it possible to:

— reduce the likelihood of false positive assessments (when the model mistakenly
gives a high score for an incorrect query);

— increase the reliability of the final assessments, since the decision is made based
on the consistency of two independent models;

— identify non-standard cases where the models disagree, which is useful for
analysing the complexity of tasks.

The results also showed that the quality of evaluation strongly depends on the
structure and language of the prompt:

— Option 1 (basic, with minimal structure) showed moderate results (MAE = 0.23
for GPT and 0.14 for Gemini);
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— Option 2 (translation of the first option into English) demonstrated the best
results, especially in combination with Gemini + GPT (MAE avg. = 0.17, RMSE =
0.30);

— Option 3 (improved with clarification of the model's role and formalisation of
criteria) worsened the accuracy of both models (RMSE up to 0.42 in GPT);

— Option 4 (translation of the third option into English) gave a stable but not the
best result.

Thus, excessive complication of the prompt formulation reduces the consistency of
the models. The second prompt variant (translation of the first variant into English)
proved to be the most reliable.

The research results were implemented in the Sytoss Training Platform for SQL
Education [7]. This platform was developed by Sytoss Ltd as part of cooperation
between SYTOSS Ltd and the Derpartment of Informatics, Kharkiv National
University of Radio Electronics. This platform was used in the educational process for
students at Kharkiv National University of Radio Electronics.
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JIOKAJIIBALIIA EINIHEHTPY 3EMJUIETPYCY
3ACOBAMHN MAIINHHOI'O HABYAHHS HA OCHOBI
JAHUX I3 COUTAJIBHUX MEPEK

JlankiB Anacraciss PomaniBHa
CTYJEHT
Hamionanpauit yaiBepcuret "JIbBiBcbka [lomiTexHika"

Bosk OJsiena bopuciBaa
K.T.H, JIOLIEHT
Harmionaneuuit yniBepcuteT "JIbBiBcbka [lomiTexnika"

Anortanis. Ile mochikeHHs 30CepelKye yBary Ha 3acTOCYBaHHI METO/IIB
MaIIMHHOTO HABYaHHS JJIs JIOKami3allli emIeHTpy 3eMJIETPYCy Ha OCHOBI JaHUX
COLIIAIbBHUX MEpEeX. 3aBJaHHS BU3HAYCHHS KOOPAMHAT CMIIEHTPY 3a TEKCTOBHUMU
MOBIJJOMJICHHSIMU KOPHUCTYBauiB MOTPeOy€e BUCOKOT TOUHOCTI MOJIENIEH, OCKUIBKH J1aHi
MOXYTb MICTUTH IIyM, HETOYHOCTI Ta HEOAHOpiaHUN ¢opmar. Y 1l poboTi
MPOTIOHYETHCS KOMIUIEKCHUM MIAX1J, SKUM CKJIAJAa€ThCs 3 TIOpUIHOT CUCTEMH, IO
MOETHYE MOKJIMBOCTI BEJIMKUX MOBHHUX MOJI€NIel 1 KOMIAKTHUX TpaHc(opMmepiB A
kiacudikaiii MoBiAOMJIIEHb Ta BHU3HAYeHHs Micus nojii. J[ns ampoOarii cuctemu
BUKOPUCTAHO peajbHUN HaAOIp JaHUX 13 TEOJIOKAIIEI0 Ta YaCOBUMH IMO3HAYKAMH
MOBIJOMJIEHb. 3alPONOHOBAHMI MMIJIX11 MPOJIEMOHCTPYBaB BUCOKUH PIBEHb TOYHOCTI
73,5% Ha TecToBOMY HAa0Opi JaHMX, IO MIATBEPUKY€E €(PEKTUBHICTH BUKOPUCTAHHS
COLIIAIBHUX MEPEX JIJIsl ONEPATUBHOIO aHAJI3y CEHCMIYHOT aKTUBHOCTI.

KuarouoBi cioBa: jokamizaiiisi €mileHTpy 3eMJIETPyCy, MAallMHHE HaBUYaHHS,
00poOKa MpUPOJAHOI MOBH, BEIMKI MOBHI MOJeNi, Kiacudikalls IOBiJIOMIICHb,
DistilBERT, tpancdopmepn.

IMocranoBka mnpoOaemu. Jlokamizaiis eMIIEHTPY 3EMJIETPYCY € BaKIUBUM
3aBJAaHHSIM JUISL CEHCMOJIOrii Ta LUBUIBHOI O€3IIeKH, OCKUIBKH IIBHUAKE M TOYHE
BU3HAYCHHS MICIA MOJIT J03BOJISIE €PEKTUBHO pearyBaTv Ha HaJ3BUYANHI CUTYyaIIii.
CorrianbHi Mepexki CTarOTh JHKEPEIOM ONepaTUBHOI 1H(OpMaITii Bil 04EBU/IIIIB, POTE
MOBIJOMJICHHSI KOPUCTYBAayiB MaroTh cCHeuu(iuHi OCOOJUMBOCTI: CTHIICTHYHY Ta
CTPYKTYpPHY HEOJHOPIIHICTh, “UTyMHI” TTOBIIOMJICHHS 3 TOBTOPIOBAHUMU JIITEPAMU Ta
opdporpadiyHMMU TIOMUJIKAMH, a TaKOXX MAPKETUHTOBI TEKCTH, SKI MOXYTh
CIIOTBOPIOBATH BU3HAYEHHS KOOpAMHAT emineHTpy. Lli ¢akrtopu cTBOPIOIOTH CyTTEBI
MEePeNIKOIM I KJIACUYHUX METOJAIB aHami3y Tekcry, Takux sk SVM i3 TF-IDF ta
LDA niist TeMaTU4HOTO MOJie/iFoBaHHs [1].

CydvacHi MeTo/Ii TTIMOMHHOTO HAaBYaHHS Ta Benuki MoBHI mozeni (LLM), 30kpema
DistilBERT, n03Bonsit0oTh €hEKTHBHO aHai3yBaTH TEKCTOBI  IOBIIOMJICHHS,
PO3PI3HATH MApKETUHTOBI W peleBaHTHI MOBITOMJICHHSI Ta BPAaXOBYBAaTH KOHTEKCT 1
CEMaHTHUYH1 0COOIMBOCTI TEKCTIB. METOI0 OCTIIKEHHS € po3po0Ka aBTOMATHU30BAHO1
CUCTEMH JJI1 BU3HAYEHHS EMILEHTPY 3€MJIETPYCY Ha OCHOBI MOB1IOMJIEHD COLIIaJIbHUX
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Mepex y pekumi peaiabHoro yacy. Cucrema nopuHHa GuIbTpyBaTH HEAOCTORIPHI JIaHi,
BpPaxoOBYBaTH YacOBI MITKH Ta T'€OJIOKAII0 aBTOPIB MOBIIOMJIEHB, IO JO03BOJIUTH
MIIBUIIUTA TOYHICTh JIOKami3amii Ta 3a0e3meuntd eGEeKTHBHY MIATPUMKY JIiH
€KCTPEHUX CITyXO.

Hocaipkenns. J[ns noOynoBu edeKTUBHOT CUCTEMH Kiacu(ikallii oB1IOMICHb
po 3eMJIeTpycH 0ysio 0OpaHO TPH MOJEII, sIKi Oy IyTh BUKOPUCTAHI Yy JOCIHIKEHHI.

LDA (Latent Dirichlet Allocation) — imMOBipHICHA MOJEIh TEMATHYHOTO
MOJIETIIOBaHHS, SIKa JI03BOJISIE€ BUSBIISITH PUXOBaH1 TEMATUYHI CTPYKTYPH Y TEKCTOBHUX
naHux [2]. Mopenb 3aCTOCOBYEThCS JIJIs KJIacTepHU3allii MOB1IOMJIEHb Ha peJIeBaHTHI
Ta HepeneBaHTHI. LDA noOpe miaxoauTh JJis MONEpPEeaHbOI KaTeropusailii TEKCTiB,
poTe ii TOYHICTh OOMEXKEeHa Yepe3 BIJICYTHICTh MOYKJIMBOCTI INTHOOKOTO KOHTEKCTHOTO
aHaizy.

DistilBERT — momnermena TtpaHchopMepHa Mojenb, ska 30epirae 97%
MpoayKTUBHOCTI opuriHaibHOoro BERT mnpu 3HaUYHO MEHIIUX OOYHCIIIOBAIBHUX
BuTpatax [3]. Mojenp 3/1aTHa KOAYBAaTH JABOHANPABICHHN KOHTEKCT TEKCTY, IO
J03BOJISIE  BPaxOBYBaTH 4YacoBl Ta NPOCTOPOBI MapKepu B IOBIAOMIICHHSX.
BukopucToBy€eThCS i1 JOHAaBYAaHHS HA PO3MIYEHOMY HAa0Opi JaHUX 3 METOIO
M1JIBUIICHHS TOYHOCTI KJlacudikarii.

GPT-4 — Benuka MOBHa MOJiEJb, IO 3aCTOCOBYETHCS [IJIi IEPBUHHOTO aHAII3y
MOB1IOMJICHB 1 TeHeparlii MiTok Ayt HaBdaHHA DistilBERT [4]. Moaens neMoHcTpy€e
BHUCOKY TOYHICTh KJacudiKaIllii, IpoTe NoTpedye 3HAYHUX 0OUMCITIOBAILHUX PECYPCIB
1 Yacy BUKOHAHHSI.

VY pamkax gocnipkeHHs 0yJi0 po3po0JeHO IHTEIEKTyaIbHY T1IOPUAHY CUCTEMY IS
Kiacudikallii TeKCTOBHX IMOBIIOMIICHb i Yac HaA3BUYaHUX cuTyarlii [3]. OcHOBHa
1718 CHCTEMHU TIOJIsirae y TOEJHAHHI IepeBar Beiaukoi mMoBHOI Mojaeni GPT-4 Ta
koMmakTHOi TpaHcopmepHoi mogmeni DistilBERT, sika monaBuaeThcss Ha MiTKax,
orpuManux Big GPT-4, saxuii 3a6e3neuye BUCOKY TOYHICTh NEPBUHHOI Kilacuikarii,
toal sk DistilBERT micisg kopoTkoro noHaBYaHHS 3[aTHa Kiacu(iKyBaTH HOBI
MMOBIJJOMJIEHHS 31 CX0’KOI0 TOYHICTIO, aJI€ 3HAYHO IIBUJIIIIC.

Takuit miaxi 103BOJIIE€ CUCTEMI aIaNTyBaTUCS O HOBUX THUIIIB JaHUX 0€3 TOBHOTO
NepeHaBYaHHsI MOJEINl, €PEKTUBHO BUPILIYIOUM MpoOieMy 3MiHM AaHuX (aHri. data
drift). ApxiTekTypa cucremu 3a0e3neuye ONTUMaJIbHUN OanaHC MK TOYHICTIO
Kjacudikauii Ta MBUAKICTIO 0OPOOKH MOBIAOMIIEHB, 0 KPUTHYHO ISl IPAKTUYHOTO
3aCTOCYBaHHS B YMOBaX HQ/I3BHYAMHUX ITOJTIH.

Habip nanux, sskuiif BAKOPUCTOBYBABCA Y AOCIIHKeHH1, MICTUTD 41 941 Buraganux
MOBITOMJICHHSI KOPUCTYBauiB 13 Pi3HUX paiioHiB Jloc-AHpkeneca mijg 4ac cepii
3emiieTpyciB. [laHl BKIIIOUAIOTh YacCOBI MO3HAYKH, T€OJIOKAIlil0, OOJIIKOBI 3alUCH Ta
TEKCT moBigomiieHb. TectoBuit Habip ckiamae 1000 mMOBiIOMIICHB 13 MPUOIU3HO
PIBHOMIPHUM PO3IOIIIOM MiX KJIacamu Jyisl 3a0€3MmedeHHs] pernpe3eHTaTUBHOCTI Ta
HEYTEPEHKEHOCTI OIIHKU MOJICTICH.

Bci pani gocnmipkeHHS 3 KIFOYOBUMH METpUKaMU HaBeAeHO y Tabmuii 1, ne
HA0YHO BUJIHO PI3HUIIO MIXK yCIMa IPOTECTOBAHUMHU MOJEIISIMH.
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Taoaunsa 1.

[TopiBHsIbHUHN aHAJI3 ONEpalliiHUX BUTPAT MPH Pi3HUX o0csArax oOpoOKH JaHUX
Model LDA DistilBERT GPT-4 Proposed system

Accuracy 0.485 0.685 0.695 0.735

Precision 0.490 0.665 0.810 0.700

Recall 0.530 0.655 0.640 0.690

Fl 0.510 0.660 0.715 0.695

Time (sec) 16 1525 1120 950

Memory 73 6150 16 3600

Peak (MB)

[Ticnst mpoBeIeHOTO TECTYBaHHS BUJIHO, 1110 r10puHa cucteMa Ha 0a3i DistilBERT
13 ToHaBuaHHAM Ha MiTkax LLM mnoka3ye Halikpani pe3ynbratu: TouHicTh 0.735. Le
MIATBEPIKYE eDEKTUBHICTD MOEAHAHHS TPAaHCHOPMEPHOT apXITEKTYPH 3 10JATKOBUM
HaBUYaHHSAM Ha AKICHO PO3MIUYECHUX JaHUX.

BucHoBok. VY 1bOMYy JOCHIDKEHHI OyJO MPOJAEMOHCTPOBAHO MOKIIUBE
3aCTOCYBaHHS METO/IIB MAIIIMHHOT'O HABYAHHS ISl JIOKATi3allli eMileHTPY 3eMIIETPYCY
Ha OCHOBI JaHUX COIlIAJIbHUX MEpeX. Y MOPIBHAHHI 3 TPAJAMIIHHUMH II1JIXO0JTaMH,
ribOpuHa cucrema, o MO€IHY€E BEMKI MOBHI MOJIEJI Ta KOMITAKTHI TpaHCPopMepH,
3okpema DistilBERT (fine-tuned na LLM), neMOHCTpy€ BUIILYy TOYHICTh BUSHAUEHHS
KOOpJIMHAT EMIUEHTPY. 3alpolOHOBAaHA CHUCTEMa JocAriIa TO4HOCTI 73,5%, mio
MIATBEPKYE €(PEKTUBHICTh BHKOPHUCTAHHS TIOpPUIHOTO MIAXOAY [UJIS aHAII3Y
MOBIJIOMJICHb KOPHUCTYBAYiB Ta OINEPATUBHOTO BUSIBJICHHSA Micls mofli. OTpumani
pe3yabTaTH CBITYATh, IO METOIM MAIMMHHOTO HABYAHHS MOXKYTh 3HAYHO TiABUIIUTH
TOYHICTh JIOKAJI3aIlii emileHTpiB 1 OyTH BUKOPHUCTAHI y MNPAKTUYHUX CHCTEMax
MOHITOPUHTY CEMCMIYHOI aKTUBHOCTI.
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MOJIEJII KOOPJUHALII Y TIBPUIHUX
IHTEJIEKTYAJIbBHUX CHCTEMAX HIATPUMKH
HNPUUHATTA PILIEHD

AKyk I[TaBio BacuiaboBuu

KaHIUJAT TEXHIYHUX HAYK, TOIEHT

HavyaJbHUK THCTUTYTY NpodeciiiHoi BIICEKOBOT OCBITH «BHIIIK1I J11I€piB»
HamionanpHoOTo yHIBEpCcUTEeTY 000pOHU YKpaiHU

Hananko Ouekciii JIeoninoBu4

TOKTOp (himocodii

JIOKTOPAHT HayKOBO-OPTaHI3alIiHOTO BIAALTY

[{eHTpanbHOrO0 HAYKOBO-JOCIITHOTO THCTUTYTY 030pOEHHS Ta BINCHKOBOI TEXHIKH
30poitaux Cun Ykpainu

Beanuko Bipa IlerpiBHa

Crapumii Bukiagau kadeapu JiaepcTBa IHCTUTYTY IpodeciitHOl BiiICbKOBOI OCBITH
«BuIIK11 TIepiBy

HarmionansHOTo YHIBEpCcUTETY 000pOHU YKpaiHu

HInmanskuii Auapiii Bosogumuposuy

JIOKTOP TEXHIYHUX HAYyK, CTAPIINUNA JOCIITHUK

noteHT kadeapu Kommn’ roTepHuX HayK 1 iHOOpMAIIHHUX CHCTEM
XapKiBCHKOT'0 HAITIOHATBHOTO aBTOMOO1IEHO-0POKHBOTO YHIBEPCUTETY

3aBAaHHsS y CHCTEMHOMY I1IXO/I1 TPAIUIIIHHO PO3TIIAIAI0ThCS K cucTteMu [ 1-18]
3 OKpPEeMHUX B3a€MOIIOB’S3aHUX 3aBJIaHb, MK SKUMU € 3B 53K, B3aemoii. [lopsimok
3’€THAHHS Ta B3aEMOJIl €JIEMEHTIB Y IHTEJEKTYyaJIbHUX CHUCTEeMaxX IMiITPUMKU
npuitHaTTs pimens (ICCIIP) Bu3HavaeTbes 11 CTPYKTYpPOIO.

[Mo3naunmo 3aBmaHHA-cucTeMy prb“, a okpeme 3aBmanns— prb". Tomi

PRB' ={ prbl,..., prbj;h} — MHOXHWHA OKpPEMHX 3aBJaHb, IO BXOIATH 10 prb",
PRB’ :{ prb,,..., prij”} — MHOXMHA  JICKOMIIO3WIIHA  3aBmanb  prb*  [5];

R' = {rw JWag=1..,Nq# w} — MHO>XMHA BITHOCHUH MK OKPEMHUMH 3aBAaHHAMH; N —

OTYKHICTh MHOXKUHHU PRB".
Mopnens po3paxynkoBoro 3aBaanss [CIIIP npeacraBumo y Burmisiai:

prb* =< PRB",PRB ,R" >, (1)
a MOJIeJIb KOKHOTO YaCTKOBOTO PO3PAaXyHKOBOI'O 3aBAaHHSA fK [S]:
prb" =< GL',DAT", MET" >, (2)

ne GL" — xinnesa meta; DAT" — Buxinni qani; MET" — yMOBH, 10 KOHKPETH3YIOTh
sk DAT" nepetBoprorothes Ha GL,
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Koopaunatop moOB’s3aHUIl  BiJHOCHHAMHM R’“":{r"w|w:l,...,Nh} 3  KOXHUM

sapgannam prb" y ICIIIIP prb* , 3a 10IOMOIo0 SKuX 30upac iHGOpMaIlio Ipo CTaH
IPOIIECY BUPIIICHHS €KCIIEPTOM OKPEMOTO 3aB/IaHHS, Ta y IEBHI MOMEHTH Yacy BUIA€E
KOOPAWHYIOY1 BIUTMBU JJI 3MIHM BXIJTHOIO HabOpy JaHUX: pecypciB Ta uuien. [Ipu
IIbOMY MOJIEJTh CKJIAJTHOTO 3aBJIaHHS 3 KOOPIMHAIIIEI0 € BUPA30M:
u
prb™ =< PRB",PRB , prb* ,R",R" >, 3)

ne prb* — xoopmumarop; R" = {r" " w:l,...,Nh} — MHOXHMHHU BIJTHOCHH MiX
KOOPAMHATOPOM Ta OKPEMHUMH 3aBIaHHIMH.

[TopiBasHHa (2) Ta (3) moka3dye, mo (2) Mae OUIBII 3arajJibHUM Xapaktep 1
3BOAUTHCA 110 (1) mpu BiakuaaHHI B Mojeni (3) 3agadi KOOpJAUHATOpA, TOOTO y pasi
KoM ocoba 1o npuitmae pimenns (OIIP) y ICIITIP ve BUKOHY€e KOOpJIMHALIIIO B X011
BUPIIIEHHS CKJIATHOTO 3aB/IaHHs. EleMeHT-KOoOpIMHATOp MOXKE OYTH MPEICTaBICHUMA
«KOOPAMHYIOUMM 3aBIaHHSIM» (k-3aBJaHHSIM), sIKa TIOBMHHA OYTH «J0/laHa» B

. u u .
JNEKOMIIO3ULII0 prb € PRB CKJIAAHOTO 3aBAaHHs prb", 100 peneBaHTHO BIAOOpaxXaTu
B MO/l 0COOJIMBOCTI 3aBJaHb IJIAHYBAaHHS.

Hexait MET" = {metl,...,metN

*
MET

} — MHOJXHHAa YMOB. TOIIi MOIKC 6YTI/I BH3HA4YCHO

BIIMOBIHICTD Y/, :
v, :SOL' ® SOL) ® MET" — SOL". 4)
EneMeHTH BiNOBiTHOCTI y, — KOPTEXi ((solg lsolzzmety),solf;) , Ipu a=1,...,N,, ;
p=L...N,,; y=L...,N _.;n=1..,N,, A€ nepiia KOMIOHEHTa — TPUKOMIIOHEHTHUI
BEKTOD, 10 CKJIAJAEThCsA 3 PillleHHs sol, ' € SOL| 3aBHaHHs prb| , pilieHHs soly’ € SOL,
3aBIaHHS prb) 1 KOOpAMHYIOUOI YMOBU met, € MET" , a Apyra — BHpILICHHS sol!
3aBJaHHs prb”.
V oMy TPHKIIa, B IPOIECi BUPIIIEHHS 3aBIaHb prb| 1 prb) OymyTh OTpUMaHi

HACTYMHI IPOMIXKHI PEe3yJIbTATH:
hl nl hl o hl
soly; = sol;, =...= sol;_, = sol;'y =sol",

)
sol'? = sol'} = ... = sol' >, = sol 1330, =sol'?,

ne Nip — KUIBKICTh KPOKIB iTeparii, Kyau po30UTi 4aCTKOBI 3aBaHHs; a sol,' ' i
sol/'> — pe3ynbTaTu Po3B’sA3aHHS YACTKOBHUX 3aBIaHb prb! 1 prb) , BiANOBimHO, SKHX

MIpUBEJIA MOCIIOBHICTh KPOKIB 1,..., Ny
Hacnigyrouu [17], BBe1eMO MHOXXHHY KOOPJIMHYIOUUX BILIMBIB:

E:{ef’,...,ef\’, 7}, (6)
1€ o — TUT KOOPJUHYIOUOTO BIUIUBY, & =1,...,6. PO3rIsiHEMO KOXKEH 13 IIIECTH THIIIB.

[aTerpansHa koopauHaiist (a=1) — OIIP BcraHoBIIO€ Ha BXiHI TapamMeTpH
in!' € IN"' € DAT" wactkoBOro 3aBmaHHs prb! pi3Hi OOMeXeHHs (HOPMATUBHU) Ha

MIeBHUH TIEP10/1 Yacy:

o t—~

(inl.“(t))dt:inl.hm, (7)
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ne in!'" — HOpMATHB Ul BXigHOTO mapamerpa in''eIN"', i=1,.,N,, ; IN"' —
MHO’KHHA BXiTHMX [TapaMeTpiB 4aCTKOBOTO 3aBaanus prb)'; [0,T] — 4acoBuii iHTEpBAL
UYitka xoopawHarisi ( o =2 ) BCTAHOBIIOE OOMEXKEHHsS Ha BXITHI MMapaMeTpu
YaCTKOBOTO 3aBJaHHS, 1100 Y KOKHUII MOMEHT 4Yacy ¢ BOHHU JIOPIBHIOBAJIM 33JJaHOMY
3HAYCHHIO:
in'' (ty=in'"*, (8)
ne in''(t) — BXimHui napamerp; in''*" — 3amaHe 3HAYEHHS Iapamerpa; ! —
NOBUILHAI MOMEHT 4Yacy, KOJIM NEPEBIPAIOTHCS BUKOHAHHS YMOBH, 1 €[0,+00].

. . . . hl
IHTepBaJII)Ha KOOpAWHAaI1A (a = 3) BHUMAara€ HaJIC’JKHOCTI BX1IHOT'O ITapaMETpa ix;

JaCTKOBOTO 3aBJIaHHs (BHXIJIHI JaH1) 3aJaHOMY IHTEpBay:
in'' e[valh” valli’l;x[] 9)

i min

ne vall!' val! ! — Mexi inTepBay.

JlinrBicTuuHa kKoopauHaiisi ( ¢=4 ) — yMoOBa, 3aJaHa MNPUPOJHOIO MOBOIO.
KoopauHaiiss 3a yacom, CHHXpPOHI3alisl PIIIEHHS YacTKOBUX 3aBlaHb ( a=5) —
BCTAHOBUTH, Yepe3 SKUU NEPioJ Yacy NOTPIOHO JaTH MPOMIKHUN pe3yJsibTat, TOOTO.
sol!'', me [ =1,...,N;,/ pe3y/bTaTH BHPIIIEHHsS YAaCTKOBUX 3aBJaHb BUAAIOTHCS UYepes3

TMIEBHI IHTEPBAJIM Yacy:
sol"! :T>S011h+i, (10)

e T — IHTepBal Yacy, 4epe3 sAKHii BigOyBaecThCs BUaaua pileHus; sol' i sol! | —
pe3ysbTaT BUpIIIEHHS 3aBIaHHs prb! TMichs i-ro Ta i+1-ro eramy BHpIlICHHS
CKJIQJTHOTO 3aBJIaHHSI.

OCKUIbKH pe3yJbTaTH PIIIEHHS YaCTKOBMX 3aBJlaHb HaW4YacTilie BUIAIOTHCS
MPUPOJIHOK0 MOBOIO, TC W KOODIAMHYIOYI BIUIMBY ef,....ey =~ TAaKOX Haifdacrimie
MPEAICTABIIECHI TaK CaMo.

Toni, 3 ypaxyBaHHSM BHIIECKA3aHOTO, BCTAHOBUMO BiJIITOBITHICTb:

wz:{(sol,“,soll“)}@)MET*—>E, (11)

ne [ =1,...,Ny,s —1. Sk MakcuMaibHe 3HAYCHHS 1HIAEKCY /| BUKOPUCTOBYETHCS Ny
—1, ockinmbKH Tichs etamy Ny, BKe HEMOXKIINBO KOOPIUHYBATH BUPIIIICHHS 9aCTKOBUX
3aBJlaHb — OTPUMAaHO KIHIICBUH PE3yJIbTaT.

OckiTbkM € OOMEXKEHHS Ha KUIBKICTh KpOKiB, TO mpu [ = Ny, Mae OyTH
BI/IITOBIIHICTb:

wy:{(sol)', 501! * )} ® MET" — SOL'. (12)
EneMeHTH BiANOBiTHOCTI w, — Hapu BHIY ((Sollhl,sol,hz,mety),sol;‘) , npu [
=1,...,Nyo =1; y=L...,N,__.; n=1...,N,, e TIeplia KOMIOHEHTAa — TPUKOMIIOHEHTHUMH

BEKTOP, 110 CKIIAJA€ThCsA 3 pillieHHs sol' € SOL! 3aBnanHs prb!, pimenns sol* e SOL,
3aBJaHHAI prbf 1 KOOPJAUHYIOYOI YMOBHU met, eMET" , a Ipyra piI]_IeHHH sol,‘; e SsoL'

3aBIaHHS met”.
3 ypaxyBaHHSAM 3a3HA4€HOro, a TAaKOX BPaxoBYIOUU Mojenb (2), monenb k-
3aBJIaHHS MOJKHA 3alTUCaTH TaK:
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prb* =< SOL|,SOL,,y,,DAT,_ >, (13)

ne SOL,SOL, — BuxigHi maHi JUis 3ajadi-KoopauHaTtopa prb* , BUpaxkeHi
KOMOIHaIli€10 YKCel, CIiB Ta BUpasiB; DAT, €y, — KiHIleBa MeTa BUPillIEHHs 3aBJIaHHsA
KOOpAUHATOpA prb*; w, — MHOKWHA YMOB, 1110 KOHKPETU3YIOTb, IK (DOPMYIOTHCS ITiCIsI

KOXKHOT'O KPOKY KOOpAMHYIOU1 BIUIMBH (9), B pe3ybTaTi 3aCTOCYBaHHS SKUX ITiCIIS
OCTaHHBOT'O KPOKY MOKe OyTH oTpuMaHo DAT, .

Ha ocnoBi moxmem ICIIIIP [6], a Takox Mojell CKIAaIHOTO 3aBIaHHS 3
KoopauHaliiero nodyayemo mojens ICIIIIP 13 koopauHarliero:
DSS =< PRT, prt™,R"" >, (14)

ne PRT z{prtq|q=1,... N } — MHOXXHHa MOJIEICH CKCIepTiB; prt™ — MoJeib

>= " prt

OIIP; R™ :{rd’"" lg=1...N } — pigHocuau Mk OIIP Ta ekcmepramu, HampuKiaj,

> " prt
BizHOCHHM 0OMiHY iH(pOpMaIi€eo. [pyHTYI0UHCh Ha MipKYBaHHSX 3 [5] Ta BpaxoByIouw,
[0 y peaJIbHUX 3aBJAHHSAX YACTKOBI 3aBJIaHHS BUPIIIYIOTHCA €KCIIEPTaMU MOETaITHO,

MOZCJIb CKCIICPTA MOKHAa BUCJIOBUTH!
prt, =<B,,.csBieorsBprecs Buis MET,,,, S

theor > ™= prec® ™ facts® priq® "™ priq?

In_ At>, (15)

— npoaykuiiHa 0a3a

prof”? priq°

ne B, — NpoaykiiiiHa 0a3a mpodeciiHuX 3HaHb; B

prof theor

TEOPETUYHUX 3HaHb; B, — OCHOBA MpeleACHTIB (I0CBiA); B

e s — OCHOBA (DAKTIB;

MET,,, — MHOXHHa METOJIB MIpKyBaHb; S

[ OMHUC Taly3l 3HaHb EKCIepTa,

priq
HaMpuKiIaa, y MaTeMaTulll OMUC MaTeMaTUYHOT MOBH, OCHOBHUX TOHSITb, OIEpalliif;

In,,, — IHTEpIPETATOp, AKHK 3a0e3ledye BHKOHAHHS ITOCIIJTOBHOCTI IIPABUI JUIA

BUpILIEHHS 3a/layl Ha OCHOBI (aKkTIB Ta MpaBuJ, 110 30epiraeTbcsa B 0a3ax JaHUX Ta
3HaHb; Af — [IEP10J] BUIayl EKCIIepTaMy MPOMI>KHHX PIIICHb.
Mogens OIIP moxe OyTu nmobynoBaHa 3a anajyoriero 3 (15):

dm
prl =< Bprof > Btheor > Bprec > Bfacts > Bext ’ METprtdm ’ Sprtdm 2 Inprtdm ’ E’ T >, (1 6)
ne B,, — IpOayKIliiiHa 0a3a 3HaHb PO Te, IK BUKOHYBATH PEIYyKIIiI0, arperaiiio,

MOPIBHSIHHS Ta KOOpAMWHAIII; E — MHOXWHA KOOPAMHYIOUYHUX TpoiieciB; T — yac
BUPIIICHHS CKJIATHOTO 3aBJIaHHS.
ITicnst 3aKiHUEHHS NMPOLECY PilllEHHs BIH BHJAE pe3ynbTar sol'’ € SOL, ne SOL!

— MHOXKMHA pe3yJIbTaTiB BUPILIEHHS 3aBJAHHs prt), 110 MOXHA 3allUCATH y BUIIIAI
BIJINOBITHOCTI v/,

y,:DAT"®B” - SOL", B =B, UB,,,. (17)

EnemenTn BiImoBimHOCTI y, — KOpPTEXi ({datﬁ},{b;},solf), npu o=1L...,N,,;

p=L...,N,;y=L...,N,, 1€ mepmia KOMIIOHEHTAa — JBOKOMIIOHCHTHHUI BEKTOP, IO

CKJIQJIAa€ThCS 3 TMEpeNliKy BUXIIHUX JaHHX {dati},datf; e DAT" 1 mepenmiky

u u U LS (XY
BUKOPHUCTOBYBAaHHUX EKCIIEPTOM {bﬁ},bﬁ € B’ (mpodeciiiHuX 3HaHb — MPOAYKIIHHHUX

MpaBWJjl; TEOPETUUYHUX 3HAHb — AHAIITUYHUX 3aJIGKHOCTEH), a JApyra — pe3yjbTaT
sol' e SOL' BupiIIeHHs 3aBIaHHs prb”.
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KinpkicTh eTarmiB, Ha sIKi €KCIIEPTU PO30MBAIOTh MPOIEC BUPIMICHHS YaCTKOBHUX
3aBJIaHb, IO3HAYUMO N _,, a sol! — pe3yJIbTaT BUPIIIEHHS YaCTKOBOTO 3aBJaHHs Ha [-

my etami, [ =1,...,Ns,. Ha eran mnpuninserscs iHTEpBal Yacy At , OCKUIBKHA B
MPaKTUYHUX 3aBIAHHAX 3araJIbHUK yac 7' Ha BUPIMICHHS CKJIAJHOTO 3aBAaHHS prb* |
CyBOpO OOMEXEHWH, a 4Yac Ar TOCTIWHWH, KUIBKICTh €TaliB BH3HAYAETHCS 32
dhopmyiioro:
N, =T/At. (18)
Crij 3a3Ha4UTH, OIO0 B MPOIEC BUPINIEHHS YaCTKOBOTO 3aBAaHHs prb", yepes
xoopaunytoui BBy OIIP suxinni nani DAT" B (16) MoxyTs 6yTi MoaudikoBaHi —
BBEJICHA JT0JAaTKOBA 1H(popMarlist abo 3amiHeHa 3acTapina iHpopMmailis Ha HOBY. Hexaii
DAT," Buxigni mani s /-ro eramy, [ =1,...,N;,. CxeMa MOCIiJOBHOCTI €TariB po6oTu

eKCIIepTa 3 TOMIYKY PIIlICHHS YaCTKOBOTO 3aBIaHHSA 7” MOXe OyTH ONHCaHa TaKuM
YUHOM:

DAT ® BY ®{sol'}®,....®{sol/",} = {sol!}, 1=1,.,N (19)

>* Vsol*

Buximui pmami  DAT" , [=1..N

- Ha KOXHOMY e€Tami JONOBHIOIOTHCS
KOOpAMHYIOUMMH BIUTUBaMU e € E, BupanuMu OIIP ekcriepty, siki BOHO BU3HAYa€ Ha
OCHOBI IHTETPOBAHOIO PE3YJbTATY BUPILICHHS 3aBHaHHs prb* Ha [-1-my erami. Y
Bunanky OIIP Moxxe naTu KiibKa KOOPAMHYIOUMX BIUIMBIB KOXHOMY EKCIIEPTY.
BBaxaTumeMo, 10 €KCIIEPTy BUAAETHCS OJMH KOOPAWHYIOUMH BIUIMB OJHOTO THUILY.

Buznauumo BiAMOBIAHICTG v :

ws{sol/}®B,, > E, I=1,..,N, -1. (20)

MakcumanbHe 3HaueHHs [ JopiBHIOE Ny,-1, ToMy 1o micis Ny, eTamy BKe
HEMOXJIMBO BUKOPHCTOBYBATH KOOPIMHAIIO, OCKUIBKM OTPUMAHO KIHIEBUN
pe3yibTaT; sol/ — IHTerpOBaHUM Pe3yJIbTaT BUPILICHHS 3aBlaHHs prb* Ha [-My eTami;

sol

E= {gl,...,eN } — MHOXXMHA BEKTOPIB BUIY (ell,...,efv ) , KO)KEH KOMIIOHEHT SIKOTO —
A prt
KOOPAUHY0YA Jist U1 EKCIEPTa, € € E, g =1,...,Npy.

OckUIbKM 3HaHHS TPO IHTErpamilo BXOIiATh 10 ckiaxy B,, OIIP (17),
IHTErpOBAaHUN pe3yibTaT sol; BUPIIIEHHS CKJIAJHOTO 3aBAaHHS prb* MOXHA 3amucaTH
HACTYITHUM YHHOM:

{Sol[h1}®...®{sol[h N’1}®Bext —){sol,”}, (21)
ne sol!'',...,sol! ™ — BUpIiLlIEHHs YaCTKOBUX 3aBIAHb prt’,..., prty, BIITIOBiTHO.

EneMeHTH BiINOBiTHOCTI w, — KOpPTEKi ((sol,“,{bgl}),gp), npu [=1,...,N

>+ Vsol

u=Ll..,u, , p=L...,N, Je mepua KOMIIOHEHTA — JIBOKOMIIOHCHTHHH BEKTOp, LIO

&

CKJIQZIA€EThCSl 3 1HTETPOBAHOTO PE3YyJbTATy sol/ BHpPIIIEHHS 3aBIaHHA prb" Ha [-my

etani Ta nepeniky Bukopuctanux OIIP 3Hanb npo Te, 9K BUKOHYBATH NOPIBHSIHHS , a
e € E JUI €KCIIepTa.

Ha Ny,-om etani (/= N;,) BEKTOp KOOPAWHYIOUUX BIUIMBIB (e},...,ef’vp,_l), a=6,

100TO OIIP He BUIa€e KOOPAMHYIOUHX BILTUBIB €KCIIEPTAM, a JIUIIIE arperye (31HCHIOE
iHTerpamnilo pileHs 3aBIaHb pri’ B €IMHE, IHTETPOBaHE PILIEHHS sol! CKIAIHOTO
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3aBJaHHS prt*) pe3yabTaTu iX poOOTH. SIKIIO OTpUMaHMUM IHTETPOBAHUMN pe3ysbTaT
sol/ ne BnamroBye OIIP, BoHO Mae neperyissHyTH BUXIJHI JaH1 3aBAaHHs prb" , TOOTO

sMiHuTU DAT" nyis Beix pre" abo 3MiHMTH Meperik CBOiX 3HaHb B,, 1 3HAHb EKCIIEPTIB
B, (Mozemi (17)1(16)), a mcad nporo iHinioBaTH NoBTOpHY podoty ICIIIIP.

BoHo oaHO3HaYHE, OCKUTBKH KOXHOMY €KCIEPTy MPU3HAYAETHCS KOHKPETHUM
KOOPJMHYIOYMH BIUIMB ¢! 1 TOMY BIANOBIIHICTh i/, OJHO3HAYHO BU3HAYAC JIMILIE OJUH

BEKTOp e € E. BOHO CIOP'€KTUBHO, TOMY IO KO)KHOMY BEKTOPY e € £ BIINOBIIAE X04a
0 OIUH eJeMEeHT {sol,”}@Bm 1 HE 1H'IOKTUBHO, TOMY IIO HE KOXHOMY €JIEMEHTY

{sol'} ® B,, BinnOBiNaE BEKTOPY €< E .
VY [5] naBenena nactynHa koHuentyainbHa mojens ICIIIP, 3 BukopuctanHsM
aBTOMATHOTO MiAX0y [7 — 9], mpu3HaUEHO1 JIJIsl BUPIIICHHS CKJIaJHOTO 3aBIaHHs prb*:
res', = R met (resi’l ,met" ) oR® (resf1 , pr”i ) oR (resi’1 , pr'’ ) o
oR/ (resfl ,st" ) oR™" (St“ (t),st" (¢t + 1)) oRM™ (pr”i (t),st"(t + 1)) °

22
ORlst pr (Stup(t)’prut)(t))oeres res (RESe’RESe)ORIpr pr (pr”i,P ei)o ( )

oRzpr st(PReo’prua)’

Je t — MOJIeTIbHUM 4Yac, ¢t €l ; o — 3HaK KOHKaTeHallii; res; — arperat-ICIIIIP sk
pecypc BUPIIIEHHSI HEOAHOPITHOTO 3aBJIaHHsI; met” — IHTerpOBaHUN METO ] BUPIIIICHHS
HEOMHOPIAHOrO 3aBHaHus; pr’ — Buximmi mami DAT [5] BupilleHHS CKJIaZHOTO
3aBJaHHs prb", MO TepearoThCs Ha BX1J OJHOTO abo0 JEKUIbKOX €JIEMEHTIB res®,
o0y 1I0BaHUX 3a CXeMOt0 (22) BIJIMOBIAHO 0 IEKOMITO3HUIIIT prbu 3aBaauHs prb“; pr
— BHXIJT OJHOro abo0 JEKUIBKOX EeJEeMEHTIB res®, MoOyIoBaHHX 3a cxeMow (22)
BIIIOBIIHO 10 prbu , 0 € MeToro GL* BupitieHHs 3apaanus prb*; st'(t) — cran ICIIITP
B MOMEHT 4Yacy ¢; RES® — HEmopo)XHS MHOXHWHA, CKJIaJeHa 3 EJIEMCHTIB res®,
00y I0BaHKX BiAMOBiAHO 10 cxemu (22); PR, PR® — MHOKUHA BIACTHBOCTEMN «BXiI»
Ta «BUXII» eJeMeHTIB 13 RES® BigmoBimgHO;, R' , R”™ , R"” — BIJHOCHHH
¢dyukiionyBanns ICIIIP; R™™ — BigHOocwMHHW iHTerpamii [5] ememeHTiB; R/
BigHOocuHn Mix Bxogamu ICIIIIP ta BXomamm einemMeHTIB; R " — BIZHOCHUHHM MIXK
BUXxonamHu eneMeHTiB Ta Buxoxamu [CIIITIP.

EnemenT res® Mozemntoe pilieHHs] OAHOPITHOTO YACTKOBOT'O 3aBIaHHS a00 BUKOHYE

JIOTIOMDXKHI orepaitlii, OyayeTbcsl BIAMOBIIHO /10 aBTOHOMHOTO METOAY met’ 1 Mae
BIIACTUBOCTI PR° < PR, HaWOUIbII BaXXJIMBI 3 SKHX — «BXII» pre, «BHXLD» pre 1

«CTam» st°.
Konnenrtyansna moaens enementa [CIITIP:
rese — eres met (rese’mete) ° eres pr (rese,prei) ° eres pr (rese’preu ) °

oeres st (l"eSe,Sl‘e) o Rlst st (Sl‘e(l‘),Sfe(t + 1)) o Rlpr st (pl"ei(l),Sl‘e(t + 1)) o (23)

oR" " (st (1), pr (1))
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ae R'Y, R™™, R"" — BIIHOCHHH «CTaH - CTaH», «BXIJ - CTaH», «CTaH - BUXIJI,
BinmoBimHo. Cepen MHOXWHU MET® :{metj |ly=L...,N, } aBTOHOMHHX METO/IIB

3 met

BUJIUIATUMEMO met; — aHAIITHYHI OOYWCIICHHS, met, — HEUPOOOUUCIICHHS, metl; —
HEYITKI OOYMCIIEHHS, met, — MIPKyBaHH 3 ypaxyBaHHSM JOCBIly; met; — €BOIIOLIIHI
OOYHCIIEHHS, met; — CTATUCTHYHI OOUMCIICHHS, met, — JIOT14HI MipKyBaHHs. SIKIIO MiXK
€JIEMEHTOM 7es® 1 aBTOHOMHUM METOJOM mef, BCTaHOBIECHO BiJHOIIEHHS

R " (res*,met! ) , Gy/IeMO NIO3HAYATH EEMEHT res®” .

Bigaocunu R” 7, RY"™ (19) 3amaroThcsl Ha MHOKHMHAX 3MiHHUX DATY, GL* i

MHOKUHAX 3MiHHUX DAT", GL" uacTKOBHX 3aBaHb, 110 BXOATH 0 CKIaIy CKJIAJIHOTO
3aBJaHHS.

VY [5] HaBOAUTHCS TPU MOMKITMBI BUTIAIKH:

1) MHOHMHA 3MIHHHX ISt prb" 36iracThCs 3 MHOKUHOIO 3MiHHUX uIst prb”, T06TO
DAT'=DAT", GL*=GL",

2) MHOKHHA 3MiHHHX JUIsi prb" — miIMHOKUHA BiIIOBIAHOT MHOXKMHHM prb”, TOOTO
DAT" « DAT", GL'  GL*;

3) MHO)KMHA 3MIHHMX IiJIMHOKXMHHM BIiIIIOBiZHOI MHOXMHHM prb", T06TO
DAT"  DAT", GL' c GI".

OCKUTBKY JTsI MOJICTTIOBAaHHS! BAKOPHUCTAHO aBTOMATHIHUH ITiX1]T, CTaH aBTOMAaTa
BIUIMBAE JIUIIE BXIJIHUM CUTHaj. BUXiTHUI CUTHAN 3aJIeKUTh BiJl CTaHy aBTOMAaTa y
MOTIEPE/IHI MOMEHT aBTOMATHOT'O Yacy Ta BX1IHOTO CUTHAIY.

MoaudikoBana konnentyaabHa moaens g [CIIIP 3 koopaunariieto:

res', =res' o R" " (st” @), pr' (¢t + 1)), (24)

a moaudikoBana mojens eaemenrta [CIIIIP:
res® =res® o R (St”,actd‘) (25)
Bignocunun R 1 R"“" He 3amar0ThCsa 3a3faieriiap, sk 1 R'Y, R”™, R'"”

dikcyrorses B xomi podoru ICIIIIP i € pesynsratoM pinenns k-3apaanns prb*(23).

VYV KOKEH MOMEHT 4acy f, (PIKCyeTbCs (ONMUTYEThCS) CTaHy BCix res,” . Ilicna
1bOro res; ' Ha miacrasi ctany st (1) ICIIIIP Bugae koopauHyroUy mito act; “ € ACT*
TS KOJKHOTO efieMeHTa res;” . Y mpoleci 00pOOKH TEXHOIOTTYHHM EIEMEHTOM res, '
crany st'(1,) ICIIIP, ToOTO pimieHHsS k-3aBOaHHS prb* 3MIHIOETBCA CTaH st°*
TEXHOJIOTIYHOTO eJieMeHTa res; . [[pudoMy 9ac 7', 110 BiZIBOIUTHCS HAa TaKy 00OpOOKY,
HE MOBUHEH MEPEBUIIYBATH MEP10aY, yepe3 AKuil mpoBoauThes ikcarist ctany [CIIIP:

T'<T/N,,, (26)

ne T—uac, BiABeICHUI Ha BUPIIIICHHS CKJIaIHOTO 3aBJIaHHs prb"; N, —3arajibHa
KUIbKicTh eramiB. Ilepexonu Mik craHamu (QyHKIioHaNbHUX enemeHTiB [CIIITP
B1JOYBalOThCSI CTPUOKONIOAIOHO, OCKITIBKY MI>K MOMEHTaMHU 4acy f# LEH cTaH res,” HeE

3MIHIOETHCH.
Hwxue npencraBieHa koHuentyaibHa moaenb podotu ICIIIIP, mobynoBaHoi 3a
(22), (23):
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T (01N CO | IR
) O ) (1)

= {z: :((t; ))} — {zj :((t; ))} = st°* (tl') — st°t (tz') =..= (27)

= Stel(tpil) - St“(tp) :>Sf8k(f 71')—>stek(f’),
()] o) ”
1€ « = » TMO03HA4YalTh BIAHOCMHU R** , AKI TOB'SI3yIOTh CTaHU 3 PI3HUX
HIIPOCTOPIB 1 3aJIal0Th MEPeXiJ 3 OJHOTO0 OJHOPITHOIO MPOCTOPY B 1HIINI TPH
¢dbyukiionyBanHi ICIITP; « —» — mepexia MiXK CTaHaMH BCEpPEMHI BiJIMOBIIHOTO
mignpoctopy. Ilepexoam « = » 3 MiANPOCTOPY TEXHOJOTIYHOTO EIEMEHTa res,’

MOJEIIIOIOTh BUAAauy KoopauHytouux aiil Binx OIIP go exkcnepTiB. A CyKyIHICTb
MEepPEXOAIB « => » Ta « —> » JIO3BOJIIE 3MOJIETIOBATH Ta MPOCTEKUTHU MPOLEC
camooprani3aiiii y npoieci poootu ICIIIIP.

[{st Mozienb CTIOpiIHEHA 3 KOHLETITYaIbHOIO MOJICILIIO [S]:

st (1) > st (t+1) > ... > st (t+n) g
517 (1) = st (1 +1) > o> st (1+1) | (28)

B ocnoBi mozeni (28) moknaaeHa ijies npo Te, 0 T€ caMe OJHOpPIAHE 3aBIaHHS
MOKE BUPIIIYBATUCS MapajeiabHO pi3HUMH PyHKIIOHATRHUMEU enemeHTamu [CIIITP.
BigHocuHu iHTerpariii eJ1eMeHTIB BUHUKAIOTh SIK BHYTPIIIHI HEBepOasibHI 00pa3u B
nam’siTi KOpUCTyBaya, KKl MOKe TTOPIBHIOBATH JUHAMIKY MOJICIIOBAHHS CKJIAJHOTO
3aBJIaHHS 3 PI3HUX TOYOK 30PY, 110 JO3BOJISIE MOOAYUTH T€, YOTO HE JA€ MOJIEIIOBAHHS
3 BUKOPHUCTAHHIM OJHI€T Mojeni. Y mojneni (27) po3BUHEHE 1HIIE MPHUITYIICHHS:
BKItOUeHHS a0 MartematuyHoi Moxaeni ICIINIP monmenmi OIIP mpuszBoguTh 10
BUHHMKHEHHS e(DEeKTy caMoopraHizariii.

VY 11boMy 3’ ABIISIETHCS] MOYKJIMBICTh B3aEMOIIOB 3aTH PE3YJIbTAaTH POOOTH OKPEMUX
¢ynkuionansHux enemeHTiB ICIINIP y npoueci cuHTE3y BHPILIEHHS CKJIaJHOTO
3aBJaHHS, @ YU HE MICHs, SK y BIJIOMHUX MOJIENSAX, [0 3a0e3Meuye pesieBaHTHICTh
[CIIIIP peanpsHOMY MpoILeCy KOJEKTUBHOTO 3aCyIKEHHS MPOOIIEM.
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MOAEJIOBAHHSA ITOBEJATHKHW HEIT'POBUX
HEPCOHA’KIB 3ACOBAMMA H-FSM

Mipomanyenko Makcum,
ctyneHt rpynu [HOm-24-1
XapKiBCbKUI HallIOHAIIBHUN YHIBEPCUTET PaAi0CICKTPOHIKU

Mamradgip Cepriit Bosroaumuposuy
1.T.H., ipodecop kadenpu inhopmaTuku
XapKiBCbKUI HAllIOHAIIBHUN YHIBEPCUTET PaAi0CICKTPOHIKU

AKTYyaJIbHICTb CTBOPEHHSI PEAJICTUYHOI Ta KEPOBAaHOI IOBEIIHKH HEIrpPOBUX
nepcoHaxiB (NPC) € KpuTHUHOIO J1s1 3aHYpPEHHS I'paBlisl y BIpTyaJbHUM CBIT. BuMoru
10 cydacHoi mnoBeniHKM NPC moCTiMHO 3pOCTar0Th: BOHM MarTh NaTPYJIIOBATH,
pearyBaTH Ha 3BYKH, ITYKaTH YKPUTTS, OOPOTHUCS, KOOPIUHYBATHU JIii Ta MOBEPTATHUCS
10 pYTUHHUX 3aBaass [1], [2].

TpagumiiauM 1 06a30BUM METOJOM MOJCIIOBaHHS TMOBeMIHKU € CKiHYCHHUU
Atomar (FSM). FSM edexTuBHuUl JUIsi POCTUX, 130Jb0BAHUX IHUKJIIB MOBEAIHKU
(manpuxnan, "Binkputu/3akputu nsepi"). Ilpore, npu crnpodi onucaTy KOMILIEKCHY
noBefinky NPC (mampukiaza, "OXOpoHEIb, SKUW INIyKae, MOTIM arTakye, MOTIM
BUKJIMKA€ MIJKPIIUIEHHS 1 MOBEPTAETbCS 10 MNaTpystoBaHHA"), kiacuuHuii FSM
IIBUJIKO MPU3BOINUTH A0 MpodiiemMu "BUOYyX0BOro 3poctanHs cTaHiB" (State explosion).
Benuka KiJIbKICTh CTaHIB Ta MEPEXOJIB MI)K HUMU POOUTH CUCTEMY HEKEPOBAHOIO,
CKJIQJIHOIO JIJIs1 HAJaroPKeHHs Ta HEMacIITa0OBaHOIO.

Mertoro naHoi poOOTH € O0IpyHTYBaHHs 3acTocyBaHHs lepapxiunux CKiHUEHHHX
AtoMatiB (H-FSM) sk epekTMBHOro apXiTeKTYpHOTO pIIIEHHS AJis MOJO0JIaHHS
npobsiemu ckiaagHocTi FSM Ta 3a0e3neueHHs MOIYJIBHOCTI M MacmTaboOBaHOCTI
noBeaiHkoBux Mozaener NPC.

Knacuanauit FSM — 11e MaTeMaTndHa MOJICITb, IO CKJIaJIa€ThCs 3 KIHIIEBOTO HA0OPY
CTaHIB, IEPEXOI1B Mi>K HUMHU Ta MO1H (TpUTepiB), IO 1HIIIOKOTH 111 Tepexoan [3].

lepapxiunnii Cxinuennuit Apromat (H-FSM) € posmmpennsim knacuunoro FSM,
K€ BBOJUTH TOHATTS i€papxii craniB. Lle mocsraerscs 3a JAOMOMOTOIO: HAJICTaHIB
(Superstates), criazkyBaHHS Ta TOBTOPHOTO BUKOPUCTaHHS [4].

Hancran (a6o bazoBuii ctaH) — ne KoHTeWHep, skuil MicTuTh iHIN FSM (ski
HazuBaroThes [lincranamu). Yei Ilinctanu ycnaakoByOTh JOTIKY Ta MEPEXOIU CBOTO
Hancrany. Hanpuxnag naactan "boitoBa I'oToBHICTR" Moke Mictutu Ilimcranu
Crpinb0a, [epesapsiaka, [omyk ykputts. Aximo NPC nepedyBae B Oyab-sKOMY 3 IUX
MIJICTaHIB, CHpaIfOBaHHS 30BHINIHBOT mojii (Hampukiaa, health < 10%) wmoxe
BUKJIMKATH ri00anbHUM nepexia 3 ycboro Haacrany "boiioBa ['oToBHICTE" 10 cTany
"Breua" abo "3axuct". I{e pi3ko 3MEHITY€e KiIbKICTh IEPEXO/IIB.

H-FSM no3Bouisie iHKancymoBaTu CiibHy Jioriky. Hanpukian, ctan "CrigyBaHHs
3a LTI MOKe OyTH peali3oBaHU JHIIE OJIMH pa3 sk HajcTan 1 BUKOpUCTOBYBATUCS
sk [ligcTan y Takux pisHHX MOBeiHKax, sk "[lepecmimyBanns Bopora", "Eckopt VIP-
nepconn” abo "CnigyBaHHs 3a Jigepom".
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[lepeBarumu H-FSM € monynpHICTh, MaciiTaboBaHiCTh, EKOHOMISI KOy Ta HOTO
CTpyKTypH3aiisi, Kpama Bizyamizamis. Koxken Hancran € caMoOCTiiiHOIO, JIETKO
HaJaro/pKyBaHOI OMWHUIICIO. J[oaBaHHS HOBOiI KOMIUIEKCHOI TIOBEAIHKA BUMAarae
JUIIIe CTBOPEHHS HOBOTO HazcTany, a He mepepoOKH Beiel Mepexki epexoIiB.

CrmisibHa JIOTiKa peali3yeTbes JIUIIE OJWH pa3, 3MEHIINYIOUW PHU3WK TIOMHJIOK.
IepapxidHa cTpyKTypa IOJIETIIY€E Bi3yalIbHE IPEACTABICHHS JIOT1KH ITOBEIIHKH.

NPC Behaviour

Look left Look right

Pucynok 1. MopemroBanas noseainku NPC 3acobamu H-FSM.

lepapxiunuii Ckinuennuii ABromat (H-FSM) € noTy>XHUM 1HCTPYMEHTOM, SIKUIA
BUpiIye pyHAaMEHTaIbHI Mpo0jaeMu KiacuuHoro FSM mpu mMojaenroBaHHI CKIaTHOI
noBefinku NPC [5]. 3a0e3nedyroun 4iTKy 1€papXiyHy CTPYKTYpPY Ta MOKJIMBICTb
ycnaakyBaHHA Joriku, H-FSM no3Bossie po3poOHMKaM CTBOPIOBATH MaclTaOOBaHi,
MOJTYJIbHI Ta JIETK1 JJIsl HIATPUMKH cucTeMu Al.

Buxopucranns H-FSM crano cranmapTom y cydacHiii po3po0iii irop, /e BAMOTH
710 pealii3My Ta TJIMOWHM MOBEAIHKH MEPCOHAXKIB € HA3BUYAHO BUCOKUMU.
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KOHUEIITYAJIBHA MOJAEJIb IHTEJIEKTYAJIBHUX
CUCTEMU NIATPUMKHU ITPUUHATTA PILIEHD

Coga Ourer SIpociaBoBuy

JOKTOp TEXHIYHHUX HayK, podecop,

HauanpHMKA 1IEHTPY IMITAIITHOTO MOJIETFOBAHHSI
HarionaneHoro yHiBepcuTeTy 000pOHU YKpaiHu

Binuk IOpii ilMmuTpoBu4
marictpanT kadeapu Kommn’roTepHux Hayk 1 iHpOpMaIiHHUX CUCTEM
XapKiBCHKOT'O HAIIOHATHLHOTO aBTOMOOLITEHO-TOPOKHBOTO YHIBEPCUTETY

Bo3nuus Anacracis CepriiBHa

AcmipaHT

Jlep:kaBHOTO HEKOMEPLIMHOIO MiIMPUEMCTBA

HepxaBHuil yHiBepcuteT “KuiBcbkuil aBlalliiiHUA IHCTUTYT

JIsmenko I'anna TapaciBaa
CTapIlMi HAYKOBUM CIIBPOOITHUK HAYKOBOT'O LIEHTPY
BiiicbkOBOrO IHCTUTYTY TEJIEKOMYHIKalii Ta iHpopmaTu3zauii imeHi ['epoiB KpyT

Iumanskuii Anapin Bosioaumuposuy

JIOKTOP TEXHIYHUX HAYK, CTAPIIANA JOCIITHUK

noueHT kadeapu Komn’roTepHuX HayK 1 1HQOpMALIHHUX CUCTEM
XapKiBCHKOT'O HAI[IOHAIBHOTO aBTOMOO1TEHO-OPOKHBOTO YHIBEPCUTETY

KoHIlenTyaJlbHA MOJENb, 116 — MOJEIb MPEIMETHOI raiy3i MepeliK IOHATh,
BJIACTUBOCTEHN Ta XapaKTEPUCTHK JUIsl ONKCY Li€l 001acTi, a TAaKOXX 3aKOHIB IIPOLIECIB,
110 y Hiil BinOyBatothes [ 14, 15]. KonnenTtyanbHa Mojielb, 3 OJTHOTO OOKY, 0OMEXYe
MPEAMETHY Tally3b K CYKYMHICTh 00’ €KTIB, 3B’SI3K1B 1 BITHOCUH M1 HUMH, IPOLIEAYD
MEPETBOPEHHS IIMX 00’ €KTIB MiJl Yac BUPIIICHHS 3aBAaHb, a 3 IPYroro — BHOCUTH y
MOJICITIOBAaHHS Cy0’€KTHUBHI ySIBJICHHSI pO3pOOHUKA B BUTJISAII MOTO 3HAHB 1 IOCBITY —
KOHIICTIITIH.

Konnentyanpai Mozeni cyTHocTel, Hanpukiaz 3asnanb, ICIIIP, OyxyBatumemo
Ha OCHOBI CX€MHU KOHIIETITYaTbHUX Mojenei [ 1], mo mictuth 11 kaTeropiii KOHIENTIB
C, 3 SIKHX BUKOPUCTOBYIOTbCS HACTYTIHI 11 SITh.

Y Tabn. 1 HaBeAeHO CKJAJl TETEPOreHHOr0 MOJEIBHOrO TMOJs Ta METOAU
MPEACTABJICHHS MOJEIIEH.
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Taoauusa 1 — Mogeni, 1110 BXOASATh Y T€TEPOreHHE MOJIEIbHE TT0JIE.

MOKOJIiIHb  TMPUCTOCOBAHICTh HE 3MIHIOETHCA,
oinbie 92%, Toni Halikpama ocoOuHa — pillleHHS

alJic

Mopnenp Knac moperni Ta ii XapakTepuCcTUKU Peamnizamis
[ty4ni [lIryyna weliponna wMepexxa (IIIHM) (momyk | ABTOPCHKHIA alrOpuTM
HEeHpOoHHI IIPUXOBAHUX 3aJIE)KHOCTEH y CTATUCTHUYHUX JAHMUX Ta | HAIIMCAHUI MOBOIO
Mepexi IPOTHO3YBaHHS BUKOHAHHS TUIaHy) — | mporpaMyBaHHs
(QyHKIIOHANBHUN ~ €IEMEHT o5 IIIHM i3 3i | Microsoft Visual
CTPYKTYpOIO, 110 eBostoiionye. [lepenatna GyHKItis Studio 2022.
Heiipona: curmoin.  KigbpkicTh  BXOmIB Yy XOmi 3aFaHBHH_I7I o0csr Koy
EKCIIepPUMEHTIB BapitoBayiacs Bijg 3 g0 30, a BUXOMIB 250 psinkis
Bix 1 mo 10. KigbkicTh mpuxoBaHUX HEHPOHIB Bifg 1 10
8. Ilepenarna ¢yHKIis HeipoHa: curmoin. HaBuanHus
[ITHM - wmetox B pobGoti [2]. CepenHs momMuika
HaBuaHHi — 9%. HaBuanpHa mnocnigoBHicTh — 60
TECTOBUX 3aBJIaHb.
VYnockonanennii | Ynockonanenuii ['A [19] mis BupimeHHs 3aBHaHHS | ABTOPCHKHNA alITOPUTM
TA onTtumizanii — (QYHKIIOHAIBHUM EIEMEHT jeqts HaIllMCAHUN MOBOIO
Iomymsuis 3 100 xpomocom. EBomrorisi: kpocosep ta | TPOTPaMyBaHHA
myranii. Cenekiis: KOMOiHaIlis MaHMIkCii Ta Micrpsoft Visual
pamxkupysanns. Ilpucrocosamicts (y %) —uac | Studio 2022.
IPHUCTOCOBaHICTh MeHIe 50%, MONOBUHA MOMYJIALIT P?aﬂl3f’BanI_f) aJIrOpHTM
3HHUIIYETBCS Ta TEHEPYETHCS 3aHOBO. SIKImO necsrs | Bl3yallsamll

3aranbHUIl 00CAT KOy
300 psakiB

Hetipo-neuiTki
eKCIIepPTHI
CUCTEMH

[MpoxykmiitHa  Momens  3HaHb IS TONIYKY
BUpimansHoro  miarpaga Ha  rpadi  I/ABO.
MipkyBaHHs y psiMOMY HanpsiMKy. Po3mipu 6a3 3HaHb
(GYHKLIOHAJIBHUX €JIEMEHTIB — 6 — 48 mponykiiii, a
enementy ICIIIP — 15 nponykuiit. OcHOBU (akTiB —
no 15 daxriB. 3HaHHa y ekcneptiB Ta OIIP
BUTSTYBAJIUCS] MPOTOKOJIBHUM aHAJI30M

ABTOpPCBKUI aJIrOPUTM
HalnucaHui MOBOIO
IIporpaMyBaHHs
Microsoft Visual
Studio 2022.
BuxopucroByeTbCs
IIPSIMUAK BUCHOBOK

Buznavennst 1. Pecypc — nowsmms, wo o3uauae piy, wo € y cyb’ekma
VIPAGNIHHA HA UPIUEeHHs 3a80anb. Muooxcuny pecypcie no3nawumo RES=C™ cC.
Busnauennsi 2. Bracmugicms — 6ce me, wjo He € medxcamu yiei peui. Lle me, wo,

xapaxmepuzyouu peui,

no3zHadyumo PR=C" cC.
Buznavennst 3. /[[lis — nowamms, wo 03HAYA€ BIOHOCUHU HA pecypcax, 5K

HACNIOOK  OIIbHOCMI,
ACT =C*“ c C.

BUUHKIB mMa NOBEOIHKU.

Konextusni edextu B ICIITIP naBeneni B Tabmwuii 2.
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Taoauus 2 — KonexktusHi ebektu B ICIITTP

Edexr KopoTtkuii onuc [To3uTHBHMI BILUIUB HeraTuBHuii BB
AnanTariis [TpucrocyBanHus no|Po3mmproe  Kojo 3aBIaHb,|YCKIAJHIOE aHaji3 poOoTH
30BHIIIHBOTO  cepenoBuialsaki Bupimytorscs ICIITIP  |ICIITIP
abo  #oro 3miHa A
edexruBHOi poboTu ICIIITP
bymepanr [Tpu wemoBipi g0 indopmamiilHemocroBipra iHdopmaris|/JocToBipHa iHndopmarltis Bif
BUHHKA€E 3BOPOTHA AYMKa, IIO|HE  CHpUiiMaeThCs,  abO|HEZOCTOBIPHOTO JKeperna
MICTHTBCS B Hilt BBaXKa€THCS 3aBiJOMO|MOKe OYyTH pO3IiHEHa SK
XHOHOIO xubHa
XBuiis PosnoBcropkenns  ineit  B|KonextuBHe TpuBana poboTta excneprTiB
ICIIIIP, mo BiAMOBIAAIOTH|IOOIPALIOBAHHS 111 Haj  Oe3MepCreKTUBHUMU
IHTepecaM YICHIB 1IesaMu
I'omeocras [TinTpuMaHHs BaXIUBUX JUTsI|3abe3mneuye TpuBaiy|[HOII ICIIITP y
CUCTEMH TlapaMeTpiB BaaduHipkuTTe3aatHicTs ICTITTP MOTPAaHUYHUX CTaHax
BiJl TPAaHMYHUX 3HAYCHb reHepye  OumbIl  SIKiCHI
PpIIICHHS, HiX B
HOpMaJIbHOMY CTaHi
I'pynoBuii eroism [L{i1i koseKTUBY BaskiMBilIi 3a|BincyTHii EdexTuBHICTE  IISUIBHOCTI
ml 11 wimeHiB  Ta Ui KOJIEKTUBY MOXKe
CYCIUIbCTBA 3aLIKOJUTH CYCIUIBCTBY
Kondopmizm ChoitbHa nOymMKa — icTuHa, BigcyTHiit [Tepemkomxae
QyMKa OKpeMol JIOAWHH — BUHHUKHEHHIO HOBHX
HIIIIO MiIXOMIB J0 BHPIIICHHS
pooJIeMH
Mona Jlo6poBinbHE npuiHATTSA| OCHOBA caMOHaBUYaHHsI| 3HWXKYE IMOBIPHICTh NOSBU
(HaciilyBaHHS) |BCTAaHOBJIGHMX B KOJIEKTUBI|WICHIB KOJEKTHMBY; CHpUSE|OPUTIHAIBHUX MHOIVIAIIB Ta
TOYOK 30py Ha MpodsieMu ajanTanii JroAed OAMH JO(MIAXOAIB 10  PIIICHHS
OJTHOTO npobaemMu
Pinrenpmanna (31 3pOCTaHHSIM YHCENBHOCTI|3HMKYETHCS HABaHTAKCHHS | SHIKYETHCS MOTHUBAILIS
rpynu 3HWKYETBhCA|/HA ~ OKPEMHX  YYaCHHKIB|EKCIIEPTiB 10 e(eKTUBHOI
inauBinyansHuii  BHecok y|ICIIIIP CHIIBHOI poOoTH
CHUIBHY pO0OTY
CamonaBuanns |PoGorta yuacuukiB CIIIIP no|llinTpumanus 3HaHb|OTpUMaHi 3HaHHA MOXYTh
HiJIBUIIICHHIO CBOTO  PIBHS|Y4YaCHHUKIB CIIIIP B|OyTH
3HaHb 3 OIOPOIO Ha JIOCBIJ  |aKTyaJbHOMY CTaH1 HECUCTEeMAaTHU30BaHNUMH,
HeBepOami30BaHUMH,
MTOMIJIKOBUMU
Camoopranizartis | BigHomeHHs MDK|AlanTarfisi J0 30BHIIIHBOTO|Y CKJIAHIOE aHaIi3 POOOTH
eKCIepTaMM JUHAMIYHI Ta|CepEelOBHINA; KOXEH pa3|Ta 30BHILIHE YIpPaBIiHHS
3MIHIOIOTBCSL B MPOIIECi|pO3pOOIISETHCS HOBHH |KOJIEKTHBOM
poboTtu METO/I, peneBaHTHE
3aBJIaHHS. IlosiBa
OpPHUTIHATBHUX MIIXOMIB 0
pileHHs 3a/1a4i Ta CHHEpTii
Cunepris OtpuMaHHs 3arasibHOro|OTpUMaHHsI eMepIKEHTHOTro| MoxIInBHi edexT
pe3yJbTaTy, SIKUd HE MOXKYTh|SIKICHO KpPAIIOro pe3ysbTary |Bia €MHOL cuHeprii
OTpUMATH eKCIepTU (nuceprii)
1HJIMBITyaJIbHO
ComianbHa [Hocunenus nomiHanTHUX ([Iprckoproe pilieHHsA|Y  CKJagHUX  3ajadax
dbacumiTanis peaxIiii B IPUCYTHOCTI IHIIUX |[IPOCTUX 3ajad, JUIs SKHX|iJBHUILY€E HMOBIpHICTh

monen

IHIMBI 3HAE BIAMIOBIIH

TOMIJIKOBOI BIIITIOBiII
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Buznavenns 4. 3nauenus — noHAmMms 4y 4ucio, wjo NOKA3y€ KilbKICMb 0OUHUYb
mipu. Mroxcuny 3uauenv noznauumo VAL=C" < C.

Busnauenns 5. Cman — nonssmms, wo 03Ha4ae nposs npoyecis, ujo 8i00yeaomuvcs
y pecypci 8 nesnuu yac. Muooscuny cmanie nosuauumo ST =C* < C.

Mix KOHIIENTaMH ITUX KaTEeropiii BCTAaHOBJICHO MHOXHWHY BITHOCHH R.

Buznavennsi 6. Bionowennsi — me, w0 Ymeopro€ piu i3 OaAHUX eleMeHmIis
(6n1acmusocmi wu inwux pedeti). Bionowenus — € me, wo, 6y0yuu 8CManHoBIeHUM MIXHC
pedamu, Ymeoproe HOGL peul.

@DaKT BCTAHOBIICHHS MiX KOHICNITAMUA BiJHOIICHHS IO3HAYUMO r%¥ (cf‘,cﬁ ) )

BinpizHITHMEMO BiTHOCMHM MiX pI3HUMH KaTETOPisIMH KOHIENTiB: R“” c R —
MHOKMHA BiJHOCMH MiK KOHIENTAMH 3 MHOXUHHM C° i MHOxuHM C’ |, 1e
a,ﬂ c {"res","pr","act",”val"} .

Takum 4YuHOM, (QparMeHT CXEMH KOHLENTyaJbHUX MoAeNed sch; s
CTPYKTYpYBaHHS 3HaHb IIPO NPEIMETHY 00JacTh 3aBJaHHS, 1110 MOJEIIOETHCS, MOKE
OyTH IpeACTaBICHA B HACTYITHOMY BUTJISIL:

schy=R"" (RES,RES)oR" " (PR,PR)oR" “ (ACT,ACT )o
ORval val (VAL, VAL)O RStSt (ST,ST) ORres pr (RES,PR) °
oR"" (PR,RES)o R “ (RES,ACT)oR*“"* (ACT,RES)-, (D)
oR™" (RES,ST)oR"™ (ST,RES)oR" “ (PR, ACT o
oR“ " (ACT,PR)o R " (PR,VAL)o R*"" (VAL,PR)o

JIe 3HAK © — KOHKaTeHaIlls.
MikpopiBHeBa konuenrtyaiabHa monensb [CIIIIP moxe OyTu 3amucana y Takomy
BUTJISIL:
dss = R™" (prt™ env)o R (PRT,PRT), (2)

ne prt™™ — mopmens 3HaHb ocobu, mo mpuiiMae pimenns (OIIP); enve RES —
30BHIIIHE CepeloBUIlEe; PRT :{ prt,,..., prt,, prtdm} , PRT — RES — MHO>KMHA yYYaCHUKIB

ICIIIIP, mo Bxmouae OIIP prt?™; R " — MHOKUHA BiJIHOCHH «PECYPC — PECYPCH MiXK
yuyacHukamu [CIIIIP, a Takoxx OIIP Ta 30BHIIIHIM CEpEIOBUIIIEM.
Konuenryansna monens excnepra ICIIIP 3anucyerbes Tak:

prt, = pr(prt’prgsu)orlm pr (prt’prdm)orlm pr (prt,prknw)o
Orlres pr (pl’t, prexp)o rlres pr (pl"l‘,pl’dec ) o rzres act (p}’l‘,ACTprt)O
oy (prt, ACT" oy 7 (ACT™ , pr Yoy 7" (ACT™, pr*™ )o,
oy 7 (ACT™ , pr® Yoy " (ACT™ , pr*)ory“ ( prt, ACT™ )o (3)
optt 7 ( ACT™, prét ) ot P ( ACT™ prknw) ot 7 ( ACT™, proe ) .
Ol”zm pr (ACTiac , prdec ) o rzres act (pl"t, ACTconf ) o r3res res (p}"l‘, l”eSmOd ) o
o™ ( prt, RES™),

res pr

Ie 1 — BIJHOIIEHHS «MaTH BJIACTUBICTH», 1110 BCTAHOBJIIOIOTH BIJIIOBIIHICTH
res act

Mik yuacHukoM ICIIIIP Ta fioro BnacTUBOCTSIMU; 7, — BIJTHOIIIEHHS «BUKOHYBATH,
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act pr

0 TIOB’sA3y€ CYO’€KT Ta Jit0, 5Ky BIH BHUKOHYE; 7, — BIJIHOIIEHHSI «MaTH

res res

BJ'IaCTI/IBiCTI)», 1o 3B’H3y€ I[iIO 3 MO0 BJIaCTI/IBiCTI-O; n - BiI[HOIHGHH?I «BKJIIO4YAe€»,

110 TTOB’ S3Y€ I1iJIe Ta HOTO YaCTHHH.
Bbarato BimHoCcHH R B (2) CKJIa1a€ThCs 3 MIAMHOKHH BITHOCHUH P13HUX KJIACIB:
cmiBnpaul R, “ , KOHKypeHuii R, * , HedTpamreTy R, NOBIpH R," , TUCKY 1

neut trus

KoH(popMmizMy R, koopauHauii R, , cnopy Ry Ta iHmi R, "™ . IligMHOXUHA

coor disp
BIIHOCHH R, BBEIEHA B MOJIEIb, MO0 3pOOUTH il TOBHOIO Ta PO3MIMPIOBAHOIO [1].

Takum yrHOM, MHOXKHHA R " Moke OyTH MPEJCTaBICHO BUPA30OM:

res res res res res res res res res res res res
R - Rcoop “ Rcomp o Rneut U Rtrus “ Rcorgf o ( 4)

UR}‘GS res U RI’ES res URVES res

coor disp oth

Ckiag BIZHOCHUH 13 MHOXKMHHA R™ ™ Ta Ti MIAMHOMXHH 3a31ajeriab HEBIJOMUH 1
BU3HauaeTbes mig yac podotu ICIIIP 3rimHo 3 mpaBunamu B3aeMoiii INT < RES
BHACIIIJIOK 11 caMoOpraHi3anli. 3a paxyHOK JUHAMIYHOCTI 3B’ SI3KIB MK €KCIIEpTaMH Ta
camoopranizauii [CIIIIP 3matHa BUpOOJSTH HOBUI METON PILIEHHSA, PEJIE€BaHTHUN
yMOBaM, IO CKjJaducs, 1 KoHrentyaiabHa Mojaenb ICIIIIP sk camoopranizoBaHOi
CYTHOCTI, METOJIy BUPIIICHHS CKJAJHOIO 3aBAaHHA — MOXe OyTH Mpe/cTaBicHa
BHUPA30M:

RES; = R™" (RES;"" ,RES}" )o...o R™" (RES}" , RES;"" ) o

ORresres(RE Zmet’RE lmet)on.ORresres (RE ;ne[,RES:m)O (5)
Rresres(RE :IeI,RE lmet)o‘“ORresres(RE ,:w,RE ’:n_elt)’

met

ne meron RES): , mo BupoOiseTsest ICIITIP npu BupimenHi 4eproBoro 3aBaaHHs,
ABIIsIE COOOI0 B3aEMOIIOB’SI3aHy CYKYMHHICTh HA0OpiB METOAiB RES , i=1,...,n, 1O
BUKOPUCTOBYIOTHCSI €KCIIEPTAMH MPY BUPIIIEHHI iX YaCTKOBHUX 3aBJaHb.
BpaxoByroun Bumeckazane, MakpopiBHeBa wmoxens [CIINIP wmoxe Oytu
MIPEJICTaBICHA B TAKOMY BHTJISII:
dss =(PRT,env, INT, DSS, EFF ), (6)

ne PRT — muoxwuna ydacHukiB ICIIIIP, mo ommcyroThCsi KOHIENTYaJTbHOIO
Moaemtio (3); env — cepenosuie, B sskoMy 3HaxoautTbest ICIIIIP; INT — mHOXUHA
€JIEMEHTIB CTPYKTYypYBaHHS B3a€EMO/II MK €KCIIepTaMu; DSS — MHOKHUHA Mojienieit (5)
Po3pi3HstoThCS ABAa BUAM ajanTallii: MacHMBHA Ta aKTUBHA. Y TMEPIIOMY BHUMAAKY
CUCTEMA, 1110 aAANTY€EThCA, 3MIHIOETHCA TaK, 100 BUKOHYBATH CBOi (PYHKIIIi B JAHOMY
cepeaoBUIIl HallkpaiuM YnHoM. KoHIlenTyaibHa MOI€NIb TaKO1 aIanTarlii € BUPa3oM:
ad,=r"" (dss,PRT)orzm act (PRT,ACTi“C)oiq“C’ e (ACTi”c,env)o

Oeres res (DSS,DSS)OI’ireS pr (DSS,P cr)orlpr val (PRcr’VALcr)O (7)
Orlvalval(VALcr’VALcrgo),

ne PR — MHOXUHA KpuTepiiB omiaku edextuBHocTi [CIIIP; VAL" — mHOXUHA
3HaYeHb KpuTudHuX mapametpiB ICIIIIP s mikpopiBHEBUX Mopeneit; VAL™* —
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pr val

MHOXHWHa ITbOBUX 3Ha4YeHb KpuTuuHUX mnapametrpis ICIIIIP; # — BIJHOIIICHHS

val val

«MaTu 3HAYCHHI», K - BiI[HOI.HE?HH}I OJIM3BKOCTI ABOX 3HAYCHbBb.

AKTHBHA ajamnTallis Ma€ Ha yBasi 3MiHY CEpPEJOBHINA 3 METOI MaKCHMi3allii
KpUTepito  €peKTUBHOCTI ab0 AaKTUBHOTO TIONIYKYy TaKOTO  CepeOBHIIA.
KonnentyansHa Moaens aktuBHO1 afganTaiii go ICTITIP:

ad, =r{"" (dss,PRT)or;"“ (PRT,ACT* )01, (ACT'* ,env)o

oR“ " (ENV,ENV)or{ " (DSS,PR" )or" " (PR ,VAL" )< (8)

op ! (VAL”,VAL” g") e act (dss ACT’”f) e (ACTi”-f,env),

ne ENV < RES — MHOXUWHA 30BHIIIHIX CEPEIOBUII, SIKI MIAXOIATH A poOOTH
ICIIIIP; ACT™ — muoxuna BrumBiB ICTITIP Ha cepemoBHILE 3aCTOCYBAHHS.
Edexkr Oymepanry bo — irHopyBaHHs a0o0 1neHTH(]IKalis SK HENpaBIUBOi
1H(hOopMaIli 3 HeTOCTOBIPHUX JHKEpE:
bo=r{"" (dss,PRT )or; " (PRT, ACT s Jo R (PRT ,env)e

trus trus

oR'“" (PRT,PRT),

trus

)

ne ACT. — MHOXHHA [Oili MOJ0 OTpUMaHHS iH(poOpMaIlil, 110 BPaxOBYIOTh

trus
BIIHOCUHU A0Bipu MK yuyacHukamu ICIIIIP, a Takox yyacHHMKaMu Ta JKepellaMu
iH(pOopMaIlii 13 30BHIIIHHOTO CEPEOBUIIIA.

BianosinHo A0 Tabn. 1 edext XxBuial wa — MexaHI3M MOLIUPEHHS 17eil 1 e y
ICIIIIP, sixi BiANMOBiAAIOTH 1HTEpPEcaM ii YJIEHIB, II0 BOHU MEPENAIOThCA YUYaCHUKAM
ICIIITP nacammepen 13 «OJMKHBOTO KOJIa» €KCIepTa-IKepesia, TOOTO ydyaCHUKaM 3
AKUMHU y €KCIepTa-JKepesia BCTAHOBJIEHO CTaBJieHHs oBipu. Hanmami mi yyacHuUKH
MOXKYTb IepepoOuTH iaero Ta nepenatu ii yuacHukam ICIIIIP 31 cBoro «0amxHbOro
KoJay. GopMai3oBaHoO €()EeKT XBUIII 3aIIUCY€EThCS Y TAKOMY BUTJISIL

wa =1{""(dss, PRT)or{"*“ (PRT, ACT}y )o Rj' (PRT,PRT), (10)

trus

ae ACT! — MHOXKHMHA Oili om0 mepemadi indopmariii, [0 BpPaxOBYIOTh

trus

BiIHOCHHU A0BipU Mixk ydacHukamu [CIIIIP.
Konnenryansna monens romeoctasy ho B ICIIIP 3amucyerbcst B HacTymHOMY
BUTJISIL:
ho=r"" (dss, PRT)or;" *" (PRT, ACT )o ;'™ ( ACT™ ,env)o

oR " (DSS, DSS ) o1/ " (DSS, PR )or” ™ (PR ,VAL" )o (11)
orlml val (VALcr, VAL ) :

ne VAL”“" — MHOKWHA TOTTyCTUMHUX 3HaYeHb KpUTHYHKX rnapametpis ICIIITP.
Edekt rpynoBoro eroizmy ge mnodssirae 'y 3HeBasi ICIIIIP winsgm cycninbcTBa Ta

okpemoro uieHa [CIITIP:
ge=r"" (dss PRT)or;“ (PRT,ACT*" )or"™ (ACT*" ,PRT )

(12)

i (ACT Jenv)o R/ (PRT, PRT),

conf
act res

ne 7" — BIAHOIIEHHS «MaThu 00’ €KTOM», IO 3B’S3Y€ JiI0 Ta 00’ €KT, HA KU

BOHO cripsiMoBaHe. EQekT rpyncunky gt — npuaymenHs nyMmok yuyacHukis ICIIIIP, siki
BIJIPI3HSAIOTHCA B qymMKku Oinbinocti wieniB [CIITIP:
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gt — r3res res (dSS,PRT) ° rzres act (PRT ACTconf ) act res (ACTconf PRT)
oR'**(PRT,PRT).

conf

(13)

Edext Monu fa nonsarae B JoOOpOBUTLHOMY HMPUKWHATTI TOYKU 30py Ha mpobiieMy,
1110 BCTAHOBMJIACS B KOJIEKTHBI:
fa r&s res (dSS PRT)O rres act (PRT ACTmc)oruct pr (ACTlac Rdec) (14)

BiI[HOBlI[HO no tabn. 1, edekr PiHrenbMana re — 3HW)KCHHS 1HTEHCHUBHOCTI
1HAMBIAYaTbHOI POOOTH 31 3pOCTAHHSAM YHCEIBbHOCTI TPYIIH:
re:réresres (dSS PRT) resact (PRT ACTprt) act pr (ACTprt PReﬁ)

oy 7" (ACT?",PR* )or,” 7" (PR”, PR"), (1)

ne PR? — eQeKTUBHICT BHKOHAHHS Jii TNpW IHAWBITYyadbHIA poOOTI

Bu3HauaeTbess g koxkHoi ICIIIIP Tta 3aBmaHHs 1HAUBIAyadbHO. 3arajiom, IIif

€(EKTUBHICTIO PO3YMITUMEMO MOKA3HUK, 1110 BPAXOBYE OI[IHKY IIBUAKOCTI MIPUNUHATTS

Ta SKOCTI 3alpPOIOHOBAHMX pillleHb; PRY — e()eKTHBHICTh BUKOHAHHS il IMiJ Yac
poOOTH y KOJEKTUBI; 7" " — BITHOIIEHHS «OyTH OUTbLIEY.

KOHI.[CHTyaJII)Ha MOJICJIb CaAMOHABYaHHA OIIP Sl € BUPA30M:
Sldm _ rev res (dSS PRT) ° rrev act (PRT ACTlac ) act res (ACTlac , enV) o

ORI (DSS, DSS)or{ " (dss, PR” )or” ™ (PR ,VAL""" ) o
p; val (PRcr VALafa) res res (prt ﬁlb)orlvalval(VALcrpl’VALcrfct)o (16)

Orzpr act (resfdb’ ACTlm ) ° rlact res (ACTlrn , resml ) o r}res res (VeSml,l"eSiew ) o

res res

! id res 1
01"3 (resru ,Vesl ss)OrS)esre‘s (Ves reSljct)

ne VAL'" — MHOKHHA 3aIlIJaHOBaHUX 3Ha4eHb KpUTepiiB edexrusrocti ICITIIP
npu BHOpaHiii MIKpOpiBHEBiM Momeni dss; VAL — MHOXUHA (PAKTHYHHUX 3HAYEHD
kpuTtepiiB epexruBrocTi ICIIIIP npu BuOpaHiii MiKpopiBHEBIM Momemi dss; res™ —
HeyiTka 6a3a 3HaHb OIIP Ha BuOip MikpopiBHeBux Mozenen ICIITIP 3 Muoxxunu DSS ;
ACT"™ — WaBYaHHs, KOPUTYBaHHS NpaBmiI HeuiTKoi 0asu 3HaHb OIIP res™ ; res™ —
npaBuio HewiTkoi 0azu 3HaHb OIIP Ha BuOGIp MikpopiBHeBux moxenei ICIIIP 3
MHOXHHHU DSS ; res”" — iH(pOpMAIIis PO 30BHIIIIHE CEPEIOBHUIIIE; res™ — iHPOpMAITis
PO MIKPOPIBHEBY MOJENb dss ; res”™ — iHGopmariss mpo (akTHUHI 3HAYCHHS
kputepiiB epextuBHOCTI [CIITIP 3 00paHOI0 MOAEIIIO dss .
Camoopranizariist ICIITIP so, nie cnenudiunuii edexr, konu konektu ICIITIP 6e3
BUJIMMUX TIPUYUH CTBOPIOE a00 3MIHIOE B3a€MO3B’SI3KM MDK Y4YaCHUKaMHU Ta
OprasizaiiifHi CTpyKTypH:

- r}resres (dSS,PRT)OI’Zre”Ct (PRT,ACTiaC)OI"laCZrES (ACTiaC,env)O

idss

(17)
oR“" (DSS, DSS),

act res

Ie r, — BIIHOIIIEHHS «MaTH 00’ €KTOM» JIii Ta HOTO pecypciB; R“™ — MHOXHHA

B1JIHOIIIEHb NONIEPEIHBOT MIKPOPIBHEBOT MOJIEJII 3 HACTYITHOIO B XO/1 iX 3MiHU. Edekr
CUHEprii Se € HaCIiI0OK B3aeMO3B’s3kiB Mk ydacHukamu ICIIIIP mix gac cminbHOT
poOOTH HaJ 3aBAAaHHSIM, TOOTO TeHepallli OpraHi3auiifHOi CTPYKTYpH, PEIEBAaHTHOL
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3aaaudi, 1o Bupimyerbes. anuit edext y ICIIIIP BupakaeTbcsi B OTpUMAaHHI
KOJIEKTUBHOTO PIIIIEHHS BUIIOI SIKOCTI, HIK OyAb-sIKE 3 1HAUBIAYaTbHUX:
se = r;es res (dSS,PRT) ° rzres act (PRT,ACTiaC)O rlact res (ACTiac,enV) °

R (DSS,DSS)O e s (PRT’RESdeC) o pr(RESdec,Puna)o (18)

or, " " (dss, resge ) o (dss, Pl ) on” (prd‘i?“,PR"”” )
ne RES® — wMHOXKMHAQ DpilleHb 3aBaaHHs, nocrtasieHoi nepen ICIIIIP,
3aIPOIIOHOBAHUX €KCIIEPTAMU B pe3yJIbTaTl IHAMBITyaTbHOT pOOOTH; PR™ — MHOXHHA

MOKA3HHKIB SKOCTI 1HIUBIIyalbHUX PIillIEHb €KCIEPTIB; res): — PillICHHsS, BUPOOIICHE

qua

ICTIITP, BHACHIOK CH1ILHOT pOOOTH €KCIIEPTIB; pris’ — AKICTh PIIICHHS, BUPOOJICHOTO
ICHIIP; ™ — BigHOmeHHs, mo moB’s3ye ekcrnepta yu ICIIIP i3 BupoOneHum

PIIICHHSM.

Ax nokazano y Tabn. 1, comiasbHa Qacwmirtaiis sf nependadae MOCUICHHS
JOMIHAHTHUX PEaKI[iil y MPUCYTHOCTI 1HIIMX €KCIEPTIB, TOOTO CHPHUSIE PUCKOPEHHIO
BUPOOJICHHS PIIICHb:

Sf _ r3res res (dSS,PRT)OI";eS act(PRT’Achrt)origcz pr (ACTp,ﬁ,’PRspi)o (19)

orzacz pr (ACTPVI,PRSPC)O ripr pr (PRspc’PRspi)’

ne PRY — MBUAKICT, BUKOHAHHS il IiJ 4Yac 1HAWUBIAyaJbHOI poOOTi, PRY —
IIBUIKICTh BUKOHAHHS i1 1] 4ac poOOTH Y KOJIEKTHBI.
Amnaimis supasiB (7) — (19) mokasas, 1esiki MakpopiBHEBI ehEKTH B3a€MOITOB’ SI3aHI.
p ) pop
Hanpuxknan, Bupasu (7), (11), (16) 1 (18) MoxxyTs OyTH IIepeTBOPEHI 3 BUKOPUCTAHHSIM
BHpa3y (17) Takum YHMHOM:

adp — 0o rires pr (DSS,P cr) o rlpr val (PRcr’VALcr) o rlval val (VALL?‘,VALL’V go), (20)
ho=s00r " (DSS’PRU-) or val (PRL-;-’VALcr)O rlval val (VALcr,VALcr all)’ (21)
sl, =soor™ " (dSS,P “ ) or” vl (PR”,VAL" o ) °

or?” val (PRc'r’ VAL ) 0y s (prtdm ’reSfdb ) o rlval val (VALcr pl VAL fet ) o

Orzpr act (resfdb’ACTlrn)orlact res (ACTlrn,l"eSml)Ol";es res (resrul’reszenv)o
o’%res res (resrul’residss)o leres res (resrul’resi/'ct),
res 1 d 4 d
Se:soOn{es:es (PRT,RES ec)oriast pr (RES ec’Puna)o

d -
or4res res (dSS,reSd::)O rlres pr(dSS,pri_Za)o l/ipr pr (prgzza’Puna),

Bupazu (20) — (23) mokasyroTh, 1m0 OCOOJMBY Ta OCHOBHY pOJIb Cepej
konektuBHUX edekTtiB y ICIIIIP rpae camoopranizariisi — nepexyMoBa BUHUKHCHHS
1HIMX e(eKTiB, 0 MO3UTUBHO BILTMBAIOTH Ha pe3yabTaT pobotu ICIITIP, Takux sk
ajlanTalisi, roMeocTas3, caMOHaBUaHHs Ta cuHepris [18].
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3B's13KYy”’, 301pHHUK HAyKOBUX mpailb. — [lonTaBa, 2019. — Ne3(55). — C. 166—-170.
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TTBPUJHA MOJIEJIb CNN-LSTM JJISI AHAJII3Y TA
PO3MI3HABAHHS TMHAMIYHUX PYXIB PYK
JIIOJIMHUA

Yepenos Imurpo Enyapaosuy
3100yBa4 OCBITH OCBITHHOTO CTYTICHS Marictp
XapKiBChKHUM HAIllOHATBLHUM YHIBEPCUTET PaI10CICKTPOHIKH

MamraJgip Cepriid BosioaumupoBu4
1.T.H., ipodecop kadenpu inhopmaTiku
XapKiBCbKUI HAlLlIOHAIIBHUN YHIBEPCUTET PaAi0CICKTPOHIKU

OnHuM 13 OPIOPUTETHUX HAMPAMIB PO3BUTKY CYYaCHUX TEXHOJIOTIH IMITYYHOTO
IHTEJICKTY € PO3Mi3HABAHHS TAa aHAJI3 PyXiB PYyK JIoAuHU. Taki METOIU aKTUBHO
3aCTOCOBYIOTBCSI B CHCTEMax JIOACHKO-KOMIT'IOTepHOI B3aemoaii (Human—
Computer Interaction, HCI), BipTryajbHoi Ta nonoBHenoi peajbHocTi (VR/AR), a
TaKOX y MeIUYHHUX AIAarHOCTHYHHUX i peadimiTaniiinux kommiekcax [1]. OcHoBHa
CKJIAQJHICTh TMOJSTa€ Yy BEJMKIA PI3SHOMAHITHOCTI JKECTIB, I1HIAWBITyaJIbHUX
OCOOJIMBOCTSIX PYXiB Ta 3MIHI 30BHIIIHIX YMOB, TakKuWX SIK OCBITJICHHS, ()OH 4u
Opi€HTaIlisl KUCTI.

3roptkoBl  HeipoHHi Mepexi (Convolutional Neural Networks, CNN)
JEMOHCTPYIOTh BHUCOKY €(EKTHBHICTh y BHJUIEHHI IPOCTOPOBHX O3HAK, aj€ HE
BPaxOBYIOTh YaCOBHUX 3aJIEKHOCTEH MDK KaJpaMH BIJAEONOTOKY. 3 IHILIOTO OOKY,
Mepexi 3 JoBrow kopoTkodacHow mnam’saTTio (Long Short-Term Memory, LSTM)
JT03BOJISIOTH aHAJI13yBaTH YacOB1 MOCIIIIOBHOCTI, OHAK HE 3a0€3IeUyI0Th JIETAIbHOTO
MIPOCTOPOBOIO MPE/ICTABICHHS [2].

Tomy akryansHuM miaxoaoMm € moeaHanHs CNN 1 LSTM B enuny riOpuaHy
apXiTEKTYpy, 0 00’ €IHYE MPOCTOPOBY Ta YACOBY OOPOOKY JTaHHX.

VY miit ribpuaHid Mmoneni 3roptkoBa yactuHa (CNN) BHUCTyIae B poJii MOTY>KHOTO
EKCTpaKTOpa MpOCTOPOBHUX 03HaK. KokeH okpemuii Kaap BiIEONOTOKY 00pOOIIS€ThCS
Cepi€r0 3TOPTKOBUX IMapiB Ta ImmapiB miaBuOipku (pooling). 3ropTkoBi mmiapu,
BUKOPUCTOBYIOUM HAaBYEHI (PUIBTPH, 1I€HTUPIKYIOTh HU3BKOPIBHEBI (Kpai, KyTH) Ta
BHCOKOPIBHEBI (YaCTHHM JOJIOH], Najblll) MpocTopoBi narepHu. [apu miaBuOipku, y
CBOIO YEPTY, 3MEHIIYIOTh PO3MIPHICTh KapTH O3HAK, 110 POOUTH MO/IEIh IHBAPIaHTHOIO
70 HE3HAYHMX 3CYBIB Ta MacmTaOyBaHHs. Takum ynHoM, CNN mepeTBoproe Kaap
BHCOKO1 PO3/IJIbHOI 31aTHOCTI Ha KOMIIAKTHUN BEKTOp O3HaK (feature vector), sikuii
KOJIy€ MPOCTOPORBY 1H(OPMAITiIO PO CTaH KUCTI B JaHUM MOMEHT vacy [3, 5]. Came 1s
MOCJTIIOBHICTh BEKTOPIB 03HAK, a HE «CUPI» TIKCcel, mojgaeThes Ha BXin LSTM-06moky.

Ha nepmomy ertami 3roptkoBi mapu CNN BUAUIAIOTH 03HAKH KOXXHOTO Kafpy
BiZIcO, OPMYIOUH MOCIIAOBHICTh O3HAKOBUX BeKTOpiB F = {fi, f5, ..., fr}. Hami mi
BEKTOpHU Noj1at0Thesl Ha BXig LSTM-0/10Ky, sSIKMil MOJENIOE YacOBY NMHAMIKY PYXIB.
Po6oty LSTM-ocepenky MokHa OomrcaTH CUCTEMOIO PiBHAHB [1]:
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( fe = (W * [he_q, x¢] + by,
ip = o(W; * [he—q, x¢] + Dy,
C, = tanh (W, * [he_q1,x1] + b,

Co=fe*Cq +ipxCy

\hy = a(W, * [he_1, X:] + b,) * tanh(Cy),

(1)
7€ X; — BEKTOp BXIJIHMX O3HAK, h; — MpUXOBaHWM cTaH, C; — KOMIpKa mam’sTi, a
We, W, W, W, — BaroBi koe(imieHTy mapis.

['opugna monens CNN-LSTM mnoeanye riamboKy IpocTOpoBY aOCTpakiiiio Ta
4acoBYy IOCHIIAOBHICTb, IO J03BOJISIE MOJIETl €(PEKTUBHO BIJICTE)KYBAaTH TPAEKTOPIT
PYXIB PYK Yy peaqbHOMY 4Yaci. 3aBIsku mapoBi Softmax 3a1icHIOETbCS Kilacu(ikaris
THUITYy pyXy a0o JKecTy.

Taki Mepexi BHSABWIM ceOe¢ OUIbII TOYHUMH JJIi KOPOTKHX 1 JAMHAMIYHHUX
MOCJIIIOBHOCTEN PYXiB, 30KpeMa JKECTIB THUMY ‘‘TioMax’, “oOepTaHHs 3am’gcTs’,
“po3KkpuTTs HoJoH1” [3].

[TopiBasiHo 3 kjacuuHumMu CNN, LSTM um Vision Transformer (ViT), CNN-
LSTM pnocdarae xpamoro 0amaHcy MiX TOYHICTIO Ta mmBHAKoAiero. Kpim Ttoro, y
MOPIBHSHHI 3 TPUBUMIPHUMU 3ropTKOBUMH Mepexamu (3D-CNN), Taka apxiTekTypa
Mae MEHIIE MapameTpiB 1 MOKe OyTH BUKOpPHCTaHa Ha MPUCTPOSIX 13 0OMEKEHUMH
pecypcamu [4].

Kputnuno BaximBow mnepeBaroro Moaen CNN-LSTM e ii oOuuciaroBasibHa
€(eKTUBHICTh MOPIBHIHO 3 IHIIMMH apXITEKTypaMH, IO MPAIIOI0Th 3 MPOCTOPOBO-
yacoBUMU JaHUMU. Hampukiaz, TpuBumipHi 3roptkoBi mepesxki (3D-CNN), siki yacto
3aCTOCOBYIOTBCS JIJII aHATI3y BIAEO, X0odYa 1 3JIaTHI OJHOYACHO 3aXOILIIOBATH
IIPOCTOPOBI Ta YaCOBI O3HAKH, POOJIATH II€ IIHOK 3HAYHOTO 30UIBIICHHS KIJIBKOCTI
napametpiB [3]. lle BuMarae BenMKUX OOCSTIB HAaBUAJbHUX JaHUX Ta TOTYKHHUX
rpadiuanx nporecopi. Apxitektypu Vision Transformer (ViT), 1110 € KOHKypEHTHUM
MiIX0/I0OM, TaKOXK JTEMOHCTPYIOTh BUCOKY OOUYHCITIOBAIBHY CKJIQAHICTh, OCOOJMBO Ha
eTari 00poOku MoBrux mociigoBHocten [6]. [opunanii miaxinm CNN-LSTM [1, 2]
npononye 30amaHcoBaHe pimieHHS: 2D-CNN  edeKTHBHO CTHCKae MPOCTOPOBY
iH(popMarlio KoxxHOro kajapy, a LSTM o0po6iisie nuiie CTUCII BEKTOPU O3HAK, L0
pOOUTH MOZENb 3HAYHO JIETILOK0 Ta IIBUALLIOKO JUIsl TPEHYBaHH: [4].

Mopenb BUABISIE CTIMKICTh 10 IIyMY, YaCOBUX NEPEKPUTTIB, 3MIH OCBITJIICHHS U
Macitady, o 0COOJMBO BAXJIMBO JJISI BIICOTIOTOKIB 13 KaMep peasibHOTro vacy [5].

Cepen ocnoBHuX nepeBar CNN-LSTM BapTo BUIIIUTH:

- 3JIaTHICTh OOPOOJIATH MOCIIIIOBHOCTI Pi3HOT JOBKHUHHU;

- y3arajgbHEHHS Ha KECTH Pi3HOI MBHUAKOCTI Ta aMILTITYIH;

- BHCOKY aJIalITUBHICTH JI0 1HABUAYAJTLHUX PYXOBHUX MATEPHIB;
- MOXJIMBICTB IHTErpailii B MOOUTbHI 200 BEOCHCTEMH.

He3Baxatouu Ha nepeBaru, kiacndHa CNN-LSTM Bce e 00po0Oiisie ToBHI Kaapu
300paxkeHb, 110 3aJUIIAE TPOCTIP JJIS MOAAIBIIIOT ONITUMI3aIlii.

[IpakTryHe 3aCTOCYBaHHS TAKUX TOPUIHUX MOJENEH € Ha3BUYAMHO IIUPOKUM. Y
cucreMax JroJcbko-komIT otepHoi B3aemoii (HCI) BoHM 103BOJISIIOTH CTBOPIOBATH
OE3KOHTaKTHI 1HTEp(ENCcH, 1€ KOPUCTYBaY MOKE KepyBaTH MPUCTPOSIMU (HATTPUKJIIA,

A
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KOMIT'IOTEPOM YU «PO3yMHUM OYAMHKOM)») 3a JOMOMOIOI0 KECTIB, 110 OCOOJMBO
BAOXJMBO B CTEPWIBHHMX CEpEAOBUINAX, SIK-OT OMepaiiiHi KiMHaTH. Y cdepi
BiptyanbHOi (VR) Ta momoBHeHOi (AR) peanpHOCTi, CNN-LSTM € ocHOBOWO st
PEAICTUYHOTO  BIJICTEXKEHHS PyK, W0 [O03BOJIIE KOPHUCTyBauy I1HTYiTUBHO
MaHIMyJIOBaTH BIPTyaldbHUMH 00’ €KTaMU, MiJBUIIYIOYM piBeHb 3aHypeHHs [1]. B
MeANYHIA peadimiTamii i MOJeNI BUKOPUCTOBYIOTHCS Ui MOHITOPUHTY Ta aHali3y
BIJTHOBJICHHSI JpiOHOT MOTOPUKH Yy TMAalll€HTIB MICHS 1HCYJBTY, HAJAl04H JIKapsM
00’€KTUBHI JIaH1 PO MPOTpec Tepartii.

[Tomanemmi JOCHKEHHS OyayTh CHIPSIMOBaHI Ha BJOCKOHAJEHHs Ti10pUIHOI
apxitektypu. Kimrouosum HamnpsimkoM € Bukopuctands MediaPipe Hands [6] Ha eTami
nonepeaHboi 00poOku (pre-processing). Llei miaxig mporoHye (yHIaMEHTaIbHY
3MiHY: 3aMicTh nojadi nosHoro kajapy B CNN, mozaens MediaPipe ciouaTky BUsBIIsiE
21 xmouoBy TouKy (landmark) kucti y Burisiai HopMamizoBanux 3D-koopaunat. Jami
10 LSTM-0n0ky nofaeTbcs HE CTUCINI BEKTOP O3HAK KaJpy, a JINIIE NOCIiA0BHICTh
nux 21 Ttouku. Takuil MeTOA pajMKaIbHO 3HMKYE OOUMCIIIOBAJIbHE HABAHTAKEHHS,
ockuibku CNN He 00po6sisie Thcsdi mikceniB ¢ony. Lle Takox Bupilrye npoosiemy
Bap1aTUBHOCTI (POHY Ta OCBITJICHHS [5], OCKUIBKUA MOJIENb (POKYCYEThCS BUKITIOUHO Ha
"ckeneti" kucTi. IHTerpamis MexaHizmy yBaru (Attention) moBepx LSTM, y cBoro
4yepry, 103BOJIUTh MOJEN] JMHAMIYHO 3BaKyBAaTH BAKIIUBICTh PI3HUX YaCOBUX KPOKIB,
HaJlaloyu OUIBIIOI yBaru kio4oBuM (azam sxecty [3]. Taki migxoau 103BOJISITh
MIJIBUIIUTH TOYHICTh, CTIMKICTh 1 IMIBUAKICTH POOOTH CHUCTEMH Y JHHAMIYHHX
CLICHApIAX B3a€MOJIIT JTFOAUHU 3 KOMIT FOTEPOM.

Cnucok Jgireparypu:

1. Zhang, Y., Liu, X., Wang, L. Hybrid CNN-LSTM Framework for Human
Motion Recognition. // IEEE Access. — 2023. — Vol. 11. — P. 54321-54333. — DOI:
10.1109/ACCESS.2023.54321.

2. Khan, M., Hanif, M., Rehman, Z. Real-time Gesture Recognition Using CNN-
LSTM Model. // Sensors. —2024. —Vol. 24, No. 3.—P. 678. —DOI: 10.3390/s24030678.

3. Hu, J., et al. Efficient Spatio-Temporal Hand Motion Recognition with CNN-
LSTM Networks. // Pattern Recognition Letters. — 2022. — Vol. 158. — P. 62-70.

4. Garg, M., Ghosh, D. ConvMixFormer — Lightweight Convolutional Transformer
for Dynamic Gesture Recognition. // arXiv preprint. — 2024. — arXiv:2411.07118.

5. Mamrranip C. B., TBopomenko I. C., 'opoxoBarcekuit B. O. Inmenexmyanvi
Memoou knacugpikayii 300padiceny y 3adauax xomn 'tomepHoeo 30py. // CydacHi
iHdopmariiiai cuctemu. — 2022, — Ne 2(6). — C. 58-65. — DOI: 10.20998/2522-
9052.2022.2.08.

6. Teslyuk, V., Chornenkyi, V., Tsapiv, V. Investigating Hand Gesture
Recognition Models: 2D-CNNs vs. Visual Transformers. // CEUR Workshop
Proceedings. — 2024. — Vol. 3688. — P. 25-31.

65



COMPUTER-INTEGRATED TECHNOLOGIES
WORLD SCIENCE: PROBLEMS, ISSUES AND PROSPECTS FOR DEVELOPMENT
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PO3BIAYBAJIBHOI'O AITAPATY

Kalugin Ivan
Student
Institute of Naval Forces of the National University “Odesa Maritime Academy”

BukopucraHHs MTYYHOTO 1HTEIEKTY JJIsi ONTHUMI3AIll MOJIBOTY O€3eKiNma)KHOTO
PO3BIAYBAJIBLHOTO aapary € OJJHUM 13 KJIFOUOBHUX HAMPIMIB M1BUILICHHS €(PEKTUBHOCTI
cucteM ISR y cywachux ymoBax [1]. OOMexxeHa aBTOHOMHICTb TaKMX araparis,
3yYMOBJIEHA EMHICTIO aKyMYJIITOPIB, 110 3a0e3neuytoTh Bijl 20 10 120 XBHIMH TOJIBOTY
3aJIeXKHO BIJl MOJIEJIi, BUMAara€ MakCUMaJIbHO1 pallioHaIi3aIlii eHeprocnoxuBaHus [5].
Kpim TOrOo, amHaMiuHe CcepelloBMINE, IO BKJIIOYAE MIHJIMBI BITPOBI TOTOKH,
TypOyJeHTHICTb, 30HH [1i 3aco0iB 1[I0 Ta HEOOXIAHICTH TPUBAJIOrO yTPUMAHHS B
LIJTBOBIM 30HI CIIOCTEPEKEHHS, POOUTH TPAAMIIIITHI METOIU MJIaHYBaHHS TPAEKTOPIN
HenoctatHiMu [1]. Kiacnuni anroputmu Ha kmtant A* um Dijkstra ehekTuBHI umie
B CTATMYHHUX yMOBAax 1 HE 3/1aTHI aJIallTyBaTUCS JI0 PEAJIbHUX 3MIH y peaIbHOMY 4aci,
tonli sk PID-perynaropu 3a0e3nedyroTh JIMIIE pEaKTHUBHE KepyBaHHA 0e€3
MIPOTHO3YBaHHS [4].

[ TyyHuii 1HTEIEKT BIAKPUBAE MPUHIIMIIOBO HOBI MOKJIMBOCTI 3aBASKH 3/IaTHOCTI
710 HaBYaHHS HAa OCHOBI JIaHUX 1 MPUUHATTA PIllIEHb B YMOBaX HEBU3HAYEHOCTI [2].
OnHuM 13 HAWTIEPCIIEKTUBHIIIMX I1IXOJIB € TIMOOKE HAaBYaHHS 3 IMAKPIIICHHSM,
30kpema anroputmu Proximal Policy Optimization (PPO) ta Deep Deterministic
Policy Gradient (DDPQG) [3]. Lli MeTO11 TO3BOJISIOTH areHTY, SIKUM BUCTyTIa€ OOpTOBa
cuctremMa BbPA, HaBuatucsi ONTUMAJIbHIN TOBEIIHII YEpPe3 B3a€EMOJII0 3 MOJCIUIIO
cepenoumia [2]. Haropoma dopMymroeTbest sik KOMOiHAIis KUIBKOX KPUTEPIiB:
MIHIMi3allisl eHeprii Ha MaHeBpH, MaKCHUMi3allid yacy B 30HI PO3BIAKM, YHHUKHEHHS
BUsiBJIeHHs Ta 3HulIeHHs [10]. [lin yac HaBYaHHS areHT OTPUMYE JaHl 3 JaTYMKIB
BITpY, BUcoToMipa, GPS, a Takox 1H(dopmarliito npo po3TallyBaHHs paloJOKaIiitHUX
CTaHUIM cynpoTHBHUKA [6]. Y pe3ynbrari (pOpMyeThCs MOMITHKA, SIKa AUHAMIYHO
KOPUT'Y€ KyT aTaku, IBUAKICTb 1 BUCOTY MOJIbOTY 3aJI€AKHO Bl MOTOYHUX YMOB [10].

JlonaTKoBUM 1HCTPYMEHTOM ONTHMI3allli BUCTYMAIOTh HEHPOHHI MEpexl IS
MPOTHO3YBAaHHS aepPOJMHAMIYHUX TapameTpiB [5]. 3ropTkoBI HEWPOHHI MEpexKi
aHami3yoTh Aafi 3 6oproBux kamep i1 LIDAR, nepenbauatoun 300U TypOyIeHTHOCTI
YW BHCXIJHI MOTOKH, IO JO3BOJISE anapary BUKOPUCTOBYBATH MPHUPOIHI MOBITPSHI
Teuli ayia ekoHowmii eHeprii [5]. 'eHeTWYHI alrOPUTMHU 3aCTOCOBYIOTHCS Ha e€Tari
MOTIEPETHBOTO TIIIAHYBAHHS JUIsl TEHEpallli MoYaTKOBOTO HA0OPYy TPAEKTOPIH, 3 SIKUX
DRL o6upae Ta BnockoHamtoe Haikpanty [6]. Takuii riopuaHuil miaxin 3adesneuye
OanaHC MIXK TJI00aTBLHOIO ONTUMI3AIIEIO TA JJOKATBHO ajanTaiiero [1].

[IpakTryna peanizauisg nependavae iHTErpamio 00UMCIOBATILHOTO MOTYJI Ha 06a31
NVIDIA Jetson abo ananoriguHoro 00pToBoro komin rotepa 3 niarpumkoro CUDA [8].
Hapuanns Mojemni npoBoauThCs 0dJIaliH Ha CUMYJIALIITHOMY CEpEIOBHIII, HATTPUKIIA
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Gazebo 3 mnarinom PX4, 3 noganpIio TOHKOI MiJCTPOMKOIO B pealbHUX MOJbOTaX
[7]. ExciepymMeHTH NE€MOHCTPYIOTh, 10 BHKOpUcTaHHsA I 1o3Bosisie CKOpOTUTH
eHeprocrnokuBanus Ha 15-25 % mopiBHIHO 3 KITACHYHUMHU METOAAMHU MPH 30€peKEeHH1
abo 30inpIIeHH] Yacy B 30H1 po3Bigku [2]. Kpim Toro, amapat 3maTeH caMOCTIHHO
obupatu ma"eBpu yxuieHHs Big PJIC, 3miHtotoun npodisib NOIB0TY Ha OCHOBI OI[IHKU
HWMOBIPHOCTI BUSIBIICHHS [2].

MopentoBanHs cucTeMu onTuMizaiii/lyis omiHku e(heKTUBHOCTI 3aIPOIOHOBAHOTO
I1X0/1y po3po0JieHo iMITaIliiiHy Mojaenb y cepenoBuiill Gazebo 3 iHTerpaiieo PX4
Autopilot [7]. Moaens Bkitouae BipryanbHuii BPA Tuny kBaapokomnrepa 3 macoro 1,2
KT, KOpUCHUM HaBaHTaxxeHHM (kamepa 4K, LIDAR) ta akymymsitopom 5000 MA -To.
CepenoBuiiie CUMYJIALIT MICTUTh JUHAMIYHI BITPOBI TOJISI, TEHEPOBAHI 32 MOJICILIIO
¢on Kapmana, 30HM 3a00poHU MOJBOTIB Ta pyxomi nut. HaBuanus PPO-arenta
npoBojuiocs mpoTsarom 10 MuIH iTepamiii 3 BUKopucTaHHAM Oi0mioteku Stable
Baselines3. ®yHkilis Haropo/iv BU3HA4Y€Ha SIK:

R=w; - (—E)+w,- Ttarget — W3 * Dipreat — Wa * Pgetect
ne (E) — Burpara eneprii,
Ttarget — 4ac'y 30Hi,
Dihreat — BIACTaHb 10 3arpo3H,
Pietect — WMOBIPHICTD BHUSIBICHHS,
w; — BaroBi koedimientu [10].

Pesynbratn MopemoBaHHsA nokazanu, 1o l-ontumizoBaHa TpaekTOpis
3a0e3neuye Ha 22 % OIBIIMII Yac CIIOCTEPEKEHHS 3a 00 €KTOM NpPHU 3MEHILIEHHI
eHeprocnoxkuBanHa Ha 18 % mopiBHsHO 3 anroputmMoMm RRT* [1]. V cuenapii 3
panToBoto nosieoto [1I10 anapar BUKOHY€e MaHEBp YXUJICHHS 3 HMOBIPHICTIO ycmixy 94
%, TOJI1 K KJIACUYHUM KOHTposiep — mutie 67 % [6].

[TonboBi BumpoOyBaHHs mpoBomwmcs Ha 6a3i BPA DJI Matrice 300 RTK 3
Mmoayinem NVIDIA Jetson AGX Xavier [8]. TecroBuil MONIrOH BKJIIOYAaB 30HY
pO3MIpOM 2X2 KM 3 HITYYHO CTBOPEHHMHM BITPOBUMH MOTOKamu (10 12 m/c) Ta
imitaropom  PJIC. V¥V 30 mombotax 3adikcoBaHO CepeIHE  3MEHIIEHHS
eHeprocnokuBaHHs Ha 19,3 % Tta 3011blIeHHS Yacy B 30H1 Ha 24,7 % MNOpPIBHIHO 3
pyuHUM KepyBaHHsAM. CUCTEMa pearyBajia Ha 3MIHY BITpY 3 3aTpumkoro 0,8 ¢, o Ha
40 % mBuame 3a PID-perynsarop [2].

[Toganpir JOCHIKEHHS CIHPSMOBaHI Ha BIPOBAIHKEHHS MYJIBTHATEHTHOIO
HaBuaHHA Ui poiioBux cucteM bPA. Bukopucranns anroputmiB tuny MADDPG
JIO3BOJIUTh TPYIll amapaTriB PO3MOIIIATA 30HU BIAMOBIAAIBHOCTI, OOMIHIOIOUUCH
nanuMu depe3 mesh-mepexy [2]. [aTerpartis 3 cymyTHukoBuME cuctemamu (Starlink,
OneWeb) 3abe3neunth AOCTYN A0 aKTyaJbHUX METEOJAaHUX Yy peaJbHOMY 4Yaci.
Pospobka neiipomopdpuux uyumiB  (Intel Loihi) gacte 3mMory  3HU3HUTH
eHeprocnoxuBanHs oouuciaeHs Ha 70—80 % [9].

TakuM 4YMHOM, IHTErpamisi MTYYHOIO 1HTENEKTYy B CHCTEMH KEpyBaHHs
Oe3eKina)XHUMHU PO3BIIYBATLHUMU amaparamu 3abe3nedye sIKICHUM CTpHOOK B
aBTOHOMHOCTI, JKMBYYOCTI Ta €(heKTHBHOCTI BHKOHaHHsS 3aBraHb [9]. [lomanpmmii
PO3BUTOK TEXHOJOTIT IMOB’A3aHUM 13 MIABUIIEHHSAM OOYMCIIOBAIBLHOI MOTY>KHOCTI
OOpPTOBUX CHCTEM, BIOCKOHAJICHHSIM aJrOpPUTMIB MYJHTHAr€HTHOTO HABYaHHS Ta
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IHTerpaliero 3 CYMyTHUKOBUMH JaHMMU B peaigbHoMy 4aci [2]. Lle mo3BomuTh
CTBOpIOBATH pOioBi cucteMu BPA, 31aTHI 10 KOJIEKTUBHOT ONTUMI3allii MapIIpyTiB 1
PO3MOIiTY 30H BIANOBIAAIBHOCTI O0€3 BTpy4daHHs ornepaTopa [2].
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APXITEKTYPHU CIIEHIAJII3OBAHUX
KOMIT'IOTEPHUX CUCTEM

HerpyHnsak Anxeqaika QJiekcanapiBua,
crynentka 1KI-22b,
BinHUIEKMI HAIIOHATLHUN TEXHIYHUA YHIBEPCUTET

BoromoJioB Cepriit BitagiiioBuy,

1.T.H., Ipod.
BinHUIEKMI HAIIOHATLHUN TEXHIYHUA YHIBEPCUTET

boiiko Harans IropiBua,
Buknagau crienqucuuriig
MeniTonoibChKOro arpoTeXHOJIOTYHOTO KOoJeKy iMeH1 JIMutpa MoTopHOro

Herpyusik Inna MuxaisaiBHa,
Buknagau MaTreMaTHYHUX JUCIIAILIIIH
Jlineit Ne33

M. Binnuus, Ykpaina

Beryn

CyuacHuil po3BUTOK 1H(OpPMALIHUX TEXHOJOTIM 3yMOBIIOE HEOOXIIHICTh
CTBOPEHHSI KOMIT FOTEPHUX CHUCTEM, ONITUMI30BaHUX I11]1 KOHKPETHI 3aaa4i. Ha BiamiHy
B1Jl YHIBEpCaJbHUX OOUYMCIIOBAIbHUX MAIWH, CIEL1ai30BaHl KOMIT I0T€PHI CUCTEMU
(CKC) xapakTepu3yrOTbCs IMJABUIIEHOI IPOMAYKTHUBHICTIO, HAIIWHICTIO Ta
eHeproeeKTUBHICTIO.

Mo nHaitbineimn nomuperux apxitektyp CKC Hanexars:

- ASIC (Application-Specific Integrated Circuit) — MikpocXeMH, ONITUMI30BaH1 JIJIs
MIEBHUX AJTOPUTMIB;

- FPGA (Field Programmable Gate Array) — mporpaMoBaHi JIOT14HI MaTPHIL;

- DSP (Digital Signal Processor) — mporiecopu i BUCOKOIIBUIKICHOI 00pOOKH
CHUTHAJIIB;

- GPU Ta TPU — apxiTekTypH st 0O0YHUCIIEHb y cepl MTYYHOTO 1HTEIEKTY;

- BOyTOBaHi cUCTEMU JIJIsl IPOMUCIIOBHX, METUYHHX 1 TPAHCIIOPTHUX 3aCTOCYBAHb.

[IpuHumnu noOy 08U

ApPXITEKTypH CIELIaTI30BaHUX CUCTEM MPOEKTYIOThCS 3 YpaxyBaHHSIM TaKUX
MPUHIUITIB:

- ONITUMIBAITIS TT1]] KOHKPETH1 aIrTOPUTMH,

- 0ajaHC MK MPOAYKTHUBHICTIO Ta €HEPTOCIIOKNBAHHSM;

- BUKOPHUCTAHHS MapajieIbHUX Ta KOHBEEPHUX CTPYKTYD;

- 3aCTOCYBaHHSI POTPAMOBAHO] JIOTIKH.

CydJacHi TeHIeHIIi1
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Cepen aktyanbHuX HanpsimiB po3BuTky CKC BapTo BUILIUTH:

- CTBOPEHHS CIEIiali30BaHUX HEUPOIPOIIECOPIB Al TTTHOMHHOTO HABYAHHS;
- eHeproeeKTUBHI apXITEKTypH i1 MOOUTFHUX 1 MOPTATUBHUX MPUCTPOIB;
- BIOpOBaJKEHHs cucteM il IatepHety peueit (IoT);

- IHTerpaito 3 (OTOHHUMHU Ta KBAaHTOBUMH TEXHOJIOTISIMHU.

[Ipuknany 3acTOCyBaHHA

CKC mupoko BUKOPUCTOBYIOTHCS Y PI3HUX cepax:

- MEJMYHI1 CUCTEMH JIIarHOCTUKH Ta aHaji3y curHaiis (MPT, EKI);

- aBTOMOOUIbHA €JIEKTPOHIKA Ta aBTOHOMHUU TPAHCIIOPT;

- KOCMIYHa Ta B1liICbKOBa TEXHIKA;

- (piHAaHCOBI TEXHOJIOT1i, 30Kpema y cdepi kpurnrorpadii.

BucHoBku

ApXITEKTypH CHELiali30BaHUX KOMII IOTEPHUX CUCTEM € OJHHUM 13 KIIFOUOBHUX
HaNpsMIB PO3BUTKY CydacHOi iH(OpMATHKM Ta iHKeHepii. IXHe 3acTocyBaHHs
3a0e3neuye miABUIIEHHS €()EKTUBHOCTI Ta HAIIMHOCTI B PI3HHUX Traiy3sx. MaiOyTHe
CHell1agi30BaHUX CUCTEM IOB’sI3aHE 3 PO3BUTKOM TOPUAHUX apXITEKTYP.

Cnucoxk Jgireparypu:
1. Hennessy J., Patterson D. Computer Architecture: A Quantitative Approach. —
Elsevier, 2022.
2. Flynn M.J. Computer Architecture: Pipelined and Parallel Processor Design. —
Jones & Bartlett Learning, 2021.
3. Tanenbaum A., Austin T. Structured Computer Organization. — Pearson, 2020.
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HOBITHI MATEPIAJIU IS MUJICUJAEHHS
BYAIBEJLHUX KOHCTPYKIIII Y CBITOBIiA
MPAKTHULII

3anopoxkuikoBa Ipuna BikropiBHa
K.T.H., JIOLICHT

Porko Csitiiana BosionnmupiBHa
K.T.H., JIOLICHT

Yamwok Oaexcanap CepriioBud
Kadenpa OyniBHMIITBA Ta IUBLIBHOT 1HXKEHEPIi
JlyubKkuii HalllOHATBHUI TEXHIYHUN YHIBEPCUTET, Y KpaiHa

[IpobGnema mifgcuieHHs OyIiBEIbHUX KOHCTPYKIIN € aKkTyaJbHOKO HJisi CBITOBOI
1HKEeHepHOi npakTUku. biamszpko 40 % ekcrulyaToBaHUX CHOpYJ B €BpoIll MaroTh
¢13uune 3HOoweHHs Outbmie 50 % [1]. TpaauuiiiHi METOAW MiJCHUIIEHHS: OETOHHE
HapOIIyBaHHs, CTaJIeBl 000MMHU, 3aMiHA €JIEMEHTIB € TPYJOMICTKUMU Ta €KOHOMIYHO
HeepextuBHUMHU. B Hacmimok 1nporo, 3 mouatky 2000-x poOKiB, aKTHUBHO
JTOCIIDKYIOTBCS Ta YJIOCKOHAIIOIOTHCS IMOJIMEPHI KOMIIO3MTH Ta 1HHOBAIlIHHI
IIEMEHTHI MaTepialii, $Kl JO03BOJIAIOTH IIJCHUJIIOBATH €JIEMEHTU 0€3 CYTTEBOIO
30UIBIICHHS X MacH 4d 3MiHU reomeTpii [2].

CrtaHOM Ha CBOTOJHI KIIOUOBUMH HampsMaMH PO3BUTKY € 3aCTOCYBaHHS
KOMII03UTIB Ha Byrienesiid ocHoB1 (CFRP), tekctunbHo-apmoBanux cucreM (FRCM),
LIEMEHTHUX KOMIIO3UTIB 13 epekToM nedopmaniiinoro 3minHeHHs (SHCC), a takox
reonojJiMepHuX 1 smart-mMarepiaigiB Al MOHITOPUHTY TEXHIYHOTO cTaHy [3-5].
BpaxoByroun akTyanbHICTh TEMU 0YJIO IPOBEICHO aHAII3 HACTYITHUX MaTepialliB AJis
M1JICUJICHHS Ta BU3HAYEHO X OCHOBHI MEpeBar.

[TonimepHi koMno3uTH HOBOro NoKoJiHHSA (FRP)

Marepianu Tuny Fiber Reinforced Polymer (FRP) — 11e cuctemu 3 apmyBaibHUMU
BOJIOKHaMU (BYTJICLIEBUMH, CKIITHUMH a00 apaMiTHUMU), TPOCOYCHUMHU MOJTIMEPHOIO
cMmouioro. Y 2025 p. mmupoKoro moumMpeHHss Ha0yaIu TEPMOIIACTUYHI KOMIIO3UTH Ta
pecaiikinoBani CFRP, sxi Mo>kHa TOBTOPHO BUKOPHUCTOBYBATH [6].

Kowmmanii Toray, Sika ta BASF Construction Solutions mnpe3eHTyBaiu HOBI
nokomiHAs CFRP-mameneli 13 migBUINEHOIO aare3i€l0 70 OCTOHY Ta MOKPAIICHOIO
tepmocTiiikicTio (o 250 °C). [limcunenns 6amok TaKUMH MatepiagamMu 301IbIIye 1X
3TUHAJIBHY MIIHICTH B cepeaHbromy 10 40—-60 % [6].

OcHoBHi nepeBaru FRP-cuctem:

- MaJia Maca Ta IpoCTOTa MOHTAXY;

- BIICYTHICTb KOPO3Ii;

- IIBUJIKE BBEJICHHS B EKCILTyaTallilo;

- CYMICHICTb 3 0€TOHOM Mpu AedopMarrisx.
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Hemonmiku — BHCOKa BapTICTh TMOJIMEPHUX CMOJ 1 3ajieKHICTh BIJ
TEMIIEPATYPHOTO PEKUMY IIiJ] 4ac MOHTaxy [1].

TexctunpHO-apmoBani neMeHTHi cuctemu (FRCM / TRM)

FRCM (Fiber Reinforced Cementitious Matrix) abo TRM (Textile Reinforced
Mortar) — 11e MaTepiaiu, B SKUX 3aMICTh MTOJIIMEPHOTO KJICI0 3aCTOCOBYIOTH LIEMEHTHY
a00 BaIHSAHO-IIEMEHTHY MATPHIIIO0, apMyBAIHHUM €JIEMEHTOM BHUCTYMA€ TEKCTHIb 3
0a3aIbTOBUX, BYTJICIIEBUX 200 CKIISTHUX BOJIOKOH [2;4].

Taki cucreMu MarOTh MepeBary B yMOBax IIJBHINCHUX TeMmIepaTyp (Ha BiAMIHY
Bl enokcuaHux FRP, saxi BTpauvarots minHicTh npu 80—100 °C). B poborax [4]
BiJI3Ha4YeHO, 1110 TRM-mijacunenHs 103BOJIsS€ MABUITMTHA HECYUY 371aTHICTh CTIHOBUX
enemeHTIB Ha 3045 %, npu 1iboMy 30epiraroyu NapornpPOHUKHICTh MaTepiaty.

FRCM 3actocoBylOTh HE JHINE JJii O€TOHY, a W I ICTOPUYHHUX CHOpYyA 13
KaMm’siHOI YW IIETJIAHOI KJajakd. Matepiall Mae TapHy aiaresiro J0 MiHEpaIbHUX
MOBEPXOHbB 1 HE 3MIHIOE aPXITEKTYPHOTO BUTIIALY [3].

HedopmiBHosmirHoBaH1 iemMeHTHI komno3utu (SHCC)

Strain-Hardening Cementitious Composites (SHCC) — HoBuii Kkiac
BHCOKOMIILIHMX MaTePIaJliB 13 MOJIMEPHUMHU MIKpOBOJIOKHaMHU. [Tpu yTBOpEHH1 TpilllvH
BOHU 30€pIraroTh 34aTHICTh CIPUHAMATH HaBAHTAXKEHHSI, YTBOPIOIOYM 0araTo Ap1OHUX
TpIIIMH 3aMicTh OfHIeT Benukoi [3;5]. Lle 3a0e3nedye miABUIIEHY IUIACTUYHICTD,
KOPCTKICTh 1 BOJIOHETPOHUKHICTb.

SHCC-mapu BUKOPUCTOBYIOTh $IK IOBEPXHEBE IIJCUJICHHS IUIUT Ta Oajok.
Excniepumentu B fnonii Ta Himewunni y 2024-2025 pp. mokaszaiu IiJIBUILICHHS
IPaHUYHUX HaBaHTaXEHb 10 25 % 1 3MEHIICHHS IMUPUHU TpiluH y 3—4 pasu [5].

Hemonikm — BuHcCOka BapTicTh BOJIOKOH (ocoO0mmBo PVA) Ta morpeba y
BHCOKOTOYHOMY JI03YBaHHI CKJIaJI0BHX II1J] 4aC MPUTOTYBAaHHS CyMIIIIi.

["eomnoiMepHi Ta €KOJOTIYH1 MaTepiaiu

VY KOHTEKCTI €BpOINEUCHKOI «3€JEHOI» MOJITUKH aKTUBHO BIPOBAKYIOTHCA
reOnoJIIMEPHI MaTepiail — CIOJYKH Ha OCHOBI JIETIOYOi 30/ a00 IIIaKy, SIKi HE
MiCTSTh TTOpTIaHAIEMeHTY [1;6]. Ix BUKOPHCTOBYIOTH K 3B’ A3yBaNbHY MATPHIIIO I
apmyBaHHs FRCM-Tuny a0o sik caMOCTIHHUN KOHCTPYKUIMHUNA MaTepia.

[lepeBaru reomnosiimepis:

- 3meHeHHs BUkuaiB CO2 Ha 60—-80 % y MOpiBHSHHI 3 LIEMEHTOM;

- IMABUIIIEHA XIMIYHA CTIHKICTB;

- XOpoIIIa aJire3ist 10 CTaJIeBOi Ta KOMIIO3UTHOIT apMaTypH.

KomoGinamiss CFRP + reomomiMepHa wMaTpuilsi € MEPCHEKTUBHOIO IS
BUKOPHCTAHHS B arpECUBHUX CEPEIOBUIIAX 1 MOPCHKUX CHIOpyaax [6.

BucHoBku

1. Y cBiTOBIM mpakTuill BIAOYBAEThCS TEPEXiJl BIA TPATUIIHHUX TMOJTIMEPHHUX
CUCTEM JI0 €KOJIOTIYHUX Ta «PO3YMHHX» MaTepialiB.

2. HaitOutemn  nmepcniektuBHUMU  Hanpsmamu € FRCM/SHCC-texHonorii  Ta
reonoJiMepHi KOMIIO3UTH, SIKI 3a0e3MeuyloTh JOBrOBIYHICTb, CYMICHICTh 1
€KOJIOT1YHICTb.
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3. Bukopucranuss smart-FRP  cucrem CcTBOpro€e HOBI  MOXJIMBOCTI iAo
0e3nepepBHOr0 MOHITOPUHTY CTaHy KOHCTPYKITIH.

4. loganpuri  AOCHIKEHHS MaloTh OyTH CHOpSAMOBaHI Ha CTaHJApTU3ALIIo,
JOBrOTPUBAJIi BUMPOOYBaHHS 1 3HUKEHHSI BAPTOCTI MaTepiaiB.
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INPOLECOM CHAJJIIOBAHHA ITAJINBA B
KOTJOAI'PETATAX AK METOA HIIBUIIIEHHA
EHEPITOE®EKTUBHOCTI ITIPU MOJAEPHI3ALIII
I'A30BOI'O TOCIIOJAPCTBA KOTEJIbHI
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Beryn. IlinBuilieHHS €HEProeeKTUBHOCTI TEIUIOTEHEPYIOUUX YCTAHOBOK €
KJIFOUOBOIO 33/1a4€l0 B KOHTEKCTI MOJEpHI3allii KOMYHaJbHOI Ta MPOMHUCIOBOI
TerioeHepreTuKu. LleHTpalbHUM €JIeMEHTOM LbOTO MPOLIECY BUCTYIAE ONTUMI3aLlis
MpoLEeCy CalIOBaHHA MaJlMBa B KoTyioarperarax. TpaauiiiiiHi CUCTEMH KEpYBaHHS, 1110
0a3yr0ThCs HAa CTATUUHUX HANAITYBaHHAX Ta kiacnyHux [ /]-perynstopax, He 34aTHI
3a0€3MeYnTH ONTUMATILHUN PEXKUM TOPIHHS MPU 3M1HI 30BHIIIHIX YMOB, 30KpeMa IpH
KOJIMBaHHSX THUCKY, SKOCTI Ta CKJIaay ra3y, U0 HaJIXOAUTb.

MogaepHizailisi ra30BOT0 TOCIOAAPCTBA KOTEINbHI Iepeadayvae He JIUIe OHOBIICHHS
oOnagHaHHs, ajie ¥ 1HTEerpaunilo B OUIbII CKJIAJAHY Ta JAMHAMIYHY Ta30TPAHCIOPTHY
iHppacTpykTypy. EdextuBHicTh poOOTH KOTJIA CTa€ TMPSMO 3aJICKHOIO  Bij
CTaO1IBbHOCTI 30BHIIIHBOT Mepexki. XapaKTepUCTUKHU 11€1 MEPEeXk1, TaKl K ii IpOITyCKHa
3MaTHICTh [4] Ta 3araJibHUN PO3MOALNT HAIIMHOCTI MOCTa4aHHS [2], € KPUTUUYHUMHU
BXIJTHUMU [apaMeTpamH, 1110 BU3HAYAIOTh peaibHl YMOBH ekciutyartarlii. HeznatHictb
CUCTEMH KEpYBaHHS KOTJIOM pearyBaTH Ha 11 (GIyKTyallii IpU3BOJUTh 10 HEMIOBHOTO
3TOpPSIHHS TaJIMBA, MIJABUILEHUX BUKHUIB Ta, SIK HACIIJOK, IO CYTTEBOTO 3HMKEHHS
eHeproe(peKTUBHOCTI.

Ile ctBOproe HaraibHy MOTpeOy y po3poOIll aJanTUBHUX CHUCTEM KEpyBaHHS,
3MaTHUX B pEaJIbHOMY 4Yacl KOPUTYBAaTH TMapaMeTpu MPOIeCy CIaJlOBaHHS
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(CiBBIHOIIIEHHS "MAJMBO-MOBITPSA", TUCK B TOIII) y BIAMNOBIAb HA 3MIHU BX1JIHHX
rapameTpiB Ta30MoCcTavyaHHs.

AHami3 cy4acHUX [OCHIDKEHb JEMOHCTPYE CTIMKYy TEHJACHINIO J0 PO3POOKH
CKJIQJIHUX CHCTEM KEpYBaHHS JUIsl ONTHMI3allli €HepreTHYHUX IMPHUCTPOIB, IO €
YYTIUBUMH JI0 TAPAMETPIB ra30MoCTa4aHHs.

Tax, y [4] 3amporioHOBaHa METO/I0JIOTIS KUIBKICHOT OI[IHKM TMPOMYCKHOI 31aTHOCTI
MaricTpajdbHMX Ta30BHX CHCTEM 3 BHUKOpUCTaHHSAM Teopili HamiiHocTl. Lle
JTOCIIDKEHHS  MIJKPECIIoe  IMOBIPHICHMM  Ta  HECTAI[lOHApHUN  XapakTep
ra3onocTtadyaHHs. ¥ po3BUTKY 1€l 1/1el, B [2] po3riisaiaeTbcst KOMIO3UTHUI METOT JUIs
pPO3MOAUTY HAAIMHOCTI MO By3JaX ra3onmpoBiHOi Mepexi. O0uaBi podotu [2, 4]
(byHAaMEHTAIBHO JOBOJSATH, IO 30BHIIIHS CHUCTEMa Ta30MOCTa4aHHS € JKEPEIoM
3HAYHOI HEBU3HAYEHOCTI JUISI KIHIIEBOTO CIIOKMBAYa, SIKUM € KOTEJIbHS.

HeoOxignicTe amamTamii 10 HECTAOUIBHUX BXIJHUX IMapaMeTpiB CTUMYIIIOE
pO3pOOKYy 1HTENEKTyaJlbHUX CHCTeM KepyBaHHA. B [3] mpencraBieHo Meron
KEepYyBaHHs CHUCTEMOIO M0/1aui ra3y JijIsl BOJHEBUX MATUBHHUX €JIEMEHTIB, 10 0a3yeThes
Ha HeviTKid HelpoHHiil mepexi Ta II[J[-anroputMmi. Ile nemoHcTpy€e €pEeKTUBHICTD
3aCTOCYBaHHA aJaNTHBHUX, CAaMOHAJAINITOBYBAaHMX aJTrOPUTMIB I TOYHOTO
pETyJIIOBaHHS MOadi ra30BOTO MaJINBa B EHEPTOyCTaHOBKY.

OkpiM KepyBaHHs 30BHIIIHBOIO I0JIay€l0, 3HAyHA YyBara MPUILISETHCA
ONTHUMI3allli BHYTPIIIHIX NPOLECIB B EHEPrOKOHBEPTYIOUHX NpucTposix. Hanpuknan, y
[1] mpoBeaeHO ONTHUMI3AIIO TiIPOJUHAMIYHUX XapaKTEPUCTUK IIOJIB TIOTOKY B
MaJUBHOMY €JIEMEHTI IS M1 IBUIIIEHHS HOTO MPOyKTUBHOCTI.

[IpoBenenuii aHai3 mokasye, 10 X04a JIsl HOBITHIX €HEPreTUUHUX CUCTEM (SIK-OT
PEMFC) akTuBHO pO3pOOJISIOTHCS METOIU 1HTEIEKTYalbHOTO KEPyBaHHS I0J1a4Yeio
razy [3] ta onTumizamii BHYTpIIIHIX mporeciB [1], a ams MaricTpaJbHUX MEPEx
JETaJbHO aHAI3YEThC HAMIMHICTD [2, 4], 3aIMINAEThC HEPO3KPUTOIO Mpodiema
CTBOpEHHS €MHOI aJaNTUBHOI CHCTEMHU KEPYBaHHS JIJISl TPAAUIIIHHIX KOTIOATrPETaTiB.
IcHye HayKOBUI pO3pUB Y pO3pOOIIl TaKOi CUCTEMH, siKa O MOEIHYBajla ONTUMIZALIIO
MpolLieCcy TOPiHHS (aHAJIOT BHYTPIIIHbOI onTUMi3alii B [1]) 3 0lHOYACHOIO aJlanTali€ero
70 CTOXaCTMYHMX 3MiH y 30BHIIIHBOMY T'a30BOMY TrOCHOJApCTBI (MpoOjeMaTuka,
nigHsTa B [2, 4]).

Meta. Meta AochipKeHHSI MOJISITae y po3poOIll Ta HAyKOBOMY OOIPYHTYBaHHI
CTPYKTYpPH Ta aJTOPUTMIYHOTO 3a0e3MeueHHs afanTuBHOI cuctemu kepyBanHs (ACK)
MIPOLIECOM CIAJTIOBAaHHS NaJMBA B KOTJIOArperarax.

KmrouoBa 3amaya cuctemMn — 3a0e3medyeHHS MakcUMI3alii 1HTETPaIbHOI
eHeproe(eKTUBHOCTI KOTJa NUISIXOM JWHAMIYHOI ONTUMI3AIli MpOIEeCy TOPIHHSA
(30KpeMa, MATPUMKH ONITUMAIIBHOTO Koe(iIlieHTa HaITTUIIIKY TIOBITPS).

Cucrema Mae (GyHKIIIOHYBAaTH B yMOBaX CTOXaCTUYHHX 30ypeHb Ta apaMeTpUIHO1
HEBH3HAYCHOCTI, 110 BHOCATHCS MOJICPHI30BAHUM T'a30BUM T'OCTIOAPCTBOM KOTEJbHI,
30kpemMa, Ipu (QIYKTyalisX THUCKY Ta KOJHBAHHSAX SIKICHUX TOKa3HUKIB (TEIMJIOTH
3rOpPSIHHS ) MAJIMBHOTO ra3y.

PesyabTaru.

st Bepugikarii Ta KUTbKICHOT OIIHKM €(DEKTUBHOCTI pOo3p0OJEHOT alalTUBHOI
cuctemu kepyBaHHs (ACK) Oysio mpoBeAeHO cepito IMITAllITHUX €KCIIEPUMEHTIB. 3
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BUKOPUCTAHHSM MaTEeMaTUYHOI MOJIeNl KOTJjoarperara, 1o BpaxoBye QuIyKTyarlii
napaMeTpiB ra3oBOT0 I'OCMOAAPCTBA, OYJI0 BUKOHAHO MOPIBHSJIBHHUI aHami3 poOoTu
JIBOX CHCTEM: IITATHOI CHCTeMH aBToMaTu3allii (Ha 6a3i kinacuunoro I11/]-perymsropa
31 CTaTUYHOIO yCTaBKOIO) Ta po3pobneHoi ACK. MojentoBaHHS MPOBOAMIIOCS IS
YOTUPHOX KJIIOYOBHUX eKCIUTyaTaliiiHuX creHapiiB: baszoBuii pexum (75%
HABAHTAKCHHS) TIPU CTaOUTLHUX TapaMeTpax razy. PexuM HHU3BKOTO HAaBaHTAKCHHS
(40%), moO xapakTepHU3y€EThCS MIABUIIICHUMH BHMOTAaMHU 10 TOYHOCTI MiJTPUMKH.
Pexxum noBHoro HaBanTaxkeHHs (100%).Pexxum 30ypens (75% HaBaHTa)xeHH:), 110
IMITY€ CTOXACTHUYHI KOJIMBAHHS THCKY Ta KaJIOPIHHOCTI MaJUBHOIO rasy, XapakTepHi
JUTSI MOJIEPHI30BaHOT'O Ta30BOT'0 TOCIIOAAPCTBA.
Pe3ynbpTaTi MOpiBHSUIBHOTO IMITAIIITHOTO MOJICTIOBaHHS 3BE/IeH] /10 Ta0wmIl 1.

Ta6auus 1. [TopiBHANIBHI TOKa3HUKH €(PEKTUBHOCTI MITATHOI Ta aJaTUBHOT CUCTEM

KEpPYBaHHS
w Cep. 02 Makec. Ce:p. T
Cuenapiit Tun Cep. a COy BiAX. NHeTTO,
Ne y rasax, . 0
eKCIuTy aTanii CHCTEeMH (¢pakr.) by rasax, rasis, )
¢ ppm °C
1 1. basosuii CranpaptHa 1.19 3.6 45 138 92.2
(75% HaBanT.) Aap ’ ’ ’
2 1. basosuii Anantusia 1.07 2.1 20 131 93.6
(75% HaBaHT.) A : : .
2. Huzpke
3 HapanT. (40%) CranpgapTHa 1.28 4.8 62 128 91.3
2. Huzpke
4 HapanT. (40%) AnanTuBHa 1.10 2.4 25 122 92.9
3. [ToBHE
5 wasan. (100%) CranmaptHa 1.16 3.1 40 146 92.6
3. IloBHe
6 wasan. (100%) AnantuBHa 1.06 2.0 18 140 94.1
7 4.1 30ypemz CranzapTHa 1.19 3.6 245 139 91.1
THCKY
g || A130ypemma | 4 tusHa 1.07 2.1 35 132 93.5
THCKY
9 4.2 30ypemns CranzapTHa 1.19 3.7 190 138 91.4
KaJyop.

EdextuBHicTh npu crabuibHUX pexumax: HaBiTh y CcTaOUIBHUX peXUMax
(cuenapii 1, 2, 3) ACK nemonctpye Bumy edektuBHIicTh (Ha 1.4-1.6 m.m.), HIX
crannapTHa cucreMa. lle mocsiraethest 3a paxyHok 3xatHocTi ACK miarpumysatu
Koe(DiIieHT HaIMIIKy TOBITPs Onmx4de 10 ontumansHOro (1.06—1.10) mopiBHSHO 13
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3aBullleHUM "OesneuHuMm" 3HadueHHsSM (1.16—1.28) cramgapTHOro perynsTopa.
KirouoBa mepeBara ACK mposiBisietbest B ymoBax 30ypeHb (cuenapii 4.1 ta 4.2).
CrangapTHa cucTema, He3[aTHA pearyBaTH Ha HIBUAKI 3MiHU THUCKY Ta KaJOPIHHOCTI
rasy, IOMyCKae 3HauH1 BIAXWICHHA BiJ onTuMyMy. Lle mpu3BOaUTh 10 Pi3KHX CIIJIECKIB
(1o 245 ppm) — iHZMKATOpa XIMIYHOTO HEAOMATy Ta MPSMUX BTpaT MaJIMBA.
Cra6imizamis nporecy ropiaas: ACK, 3aBasku HEWpO-HEUITKOMY alroOpuTMy, B
peaibHOMY 4acl 11eHTudiKye 30ypeHHs Ta NPEIUKTUBHO KOPUTY€E MOJady MOBITPS,
yrpumytoun CO B mexax 35 ppm (psgok 8). Lle 3a0e3neuye He JuIIe €KOHOMIIO
najauBa, ajie ¥ eKOJIOT1YHy CTaOUIbHICTh PoOOTH KOTNA. [HTerpanbHa ekoHOMIs: 3a
pe3yibTaTaMu MoJentoBaHHs, BrpoBampkeHHs ACK mpu MozepHizalli ra3oBoro
rocrojapcTBa J03BoJIsi€ MABUIIUTU cepeanbo3Baxkennit KK/ koTnoarperara Ha 2.2—
3.1 m.m. (nmopiBHAHHA PAAKIB 7-9 3 psankamu 1-2), 1m0 MiATBEPHKYE TOCATHEHHS
MIOCTaBJIEHOI METH.

Bucnosku.

Po3po6ieHo CTpyKTypy Ta alropuTMiuHE 3a0e3MedYeHHs aJanTUBHOI CUCTEMU
kepyBaHHs1 (ACK) mporiecom cnantoBaHHs nanuBa. Ha BiamiHy BiJ CTaHIApTHUX
CUCTEM aBTOMAaTH3alli, 10 (PYHKIIOHYIOTh 31 CTATHYHUMH yCTaBKAMH, PO3pOOJICHA
CUCTEMa BUKOPUCTOBYE TIOpPHIHUNA HEUPO-HEUITKUH KOHTPOJIEp IS JAMHAMIYHOI
onTHUMi3alli Mpolecy TOPIHHSA B YMOBAaX MapaMeTpUYHOI HEBU3HaueHOCTI. JloBeaeHO
BHUCOKY po0OacTHicTh 3anponoHoBaHoi ACK 1o ctoxacTuyHux 30ypeHb, XapaKTepHUX
JUTSI MOJIEPHI30BAaHOTO Ta30BOT0 TrocroaapcTBa (QUIyKTyalid THCKY Ta KaJlOpiMHOCTI
nanuBa). MeTOJOM IMITAllIfHOIO MOJETIOBAHHS BCTAHOBJIEHO, IO IPH TaKHUX
30ypeHHSAX CTaHAAPTHUM PETYyJATOp NOMyCKAae 3HA4UHI MNPOBAIM B 30HY XIMIYHOIO
Henomnany (mkosi Bukuau CO, mo 245 ppm), toxi sik ACK 3abe3nedye cTabuUIbHICTD
npoiiecy ropinss, yrpumywoun CO, B Mexax 35 ppm. KiabkicHO TMiATBEpIKEHO, IO
3natHicTh ACK miarpuMyBati KoedilieHT HAJTUIIKY TOBITPSI HA PiBHI, OJU3BKOMY
no crexiomerpuyHoro ontumymy (1.06—-1.10), 3abe3neuye mnpsiMe IIiJBUILICHHS
eHeproepeKTUBHOCTI. 3apikcoBaHO MiABUILICHHS 1HTETpaabHOro unctoro KK/ na 1.4—
1.6 IpOoUEHTHUX MyHKTH (I1.I1.) Yy CTAOUIBHUX PEeKUMAaxX eKcIuTyaTailii. BctaHoBieHO,
o Haloubmmil edekt Bia BrnpoBamkeHHs ACK pocsraerbcsi caMe B JUHAMIYHUX
peXuMax Ta IpHU HECTAOUTbHOMY Ta30MOCcTayaHHl. Y WX yMOBaxX MPUPICT NOPIBHSIHO
31 CTaHJAPTHOK CHUCTEMOIO aBTOMaTu3auli csarae 2.4 1.0., MO HIATBEPIKYE
JOUITBHICTh 3aCTOCYBaHHsS aJalTHBHOTO KEPyBaHHA SK METOAYy IIiABHUIICHHS
e(eKTUBHOCTI KOTJIOArperaTiB MICIsl MOJIEpPHI3aIlil Ta30BOT0 TOCIOIapCTBA.
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Berym.

PekoHCTpyKLIsI CHUCTEM Ta30MOCTAYaHHS HACEJIEHUX NYHKTIB BIJKpUBAE
MOXJIMBOCTI JIJII KapJAWHAJIBHOTO TEpEerisiay TMapagurMH CHEPrOoCTIOKWBAHHS,
3MINIYIOUM  aKUOEHT Bl MPOCTOI  TpaHCHOpTalii nHaiduBa J0  IHTerpaumii
BUCOKOC()EKTUBHUX TEXHOJIOTIN KIHIEBOTO BUKOPHUCTaHHA. TpaauiiiiHi MOigxo/u,
Opi€EHTOBaHI Ha 3actapim KotenbHI Ta HU3bkuM KKJI, mpu3BoasTh 10 3HAYHHX
EKOHOMIYHMX Ta ekojoriynux BrpaT. CydacHa MojepHizalls mnepeadadae
BIIPOBA/HKCHHS JICIICHTPATI30BAHUX EHEPreTUYHUX BY3JIB, TaKUX SIK KOMOIHOBaHI
IMKJIA Ta30BUX TypOIH Ta TIOpPUIHI MaJIWBHI €JIEMEHTH, II0 BHMAarae riInOO0KOro
TEXHIKO-€KOHOMIYHOTO aHaJi3y iX €()eKTUBHOCTI.

KmtouoBumMy  HampssMamMu  TIABUIIEHHS  €HEProe(EeKTUBHOCTI TIpH  Takid
PEKOHCTPYKIIT CTAIOTh ONTHUMI3AIlis IPOIIECIB CIIATIOBAHHS, 30KpeMa MpH Mepexo/ii Ha
aJbTEpHATUBHI a00 HU3BKOCOPTHI BUJIU TA30BOT0 MAJIMBA, Ta BIPOBAIKEHHS CUCTEM
rMOOKOT1  yTumizamii  ckugHoi TeruioTd. OIliHKa JOLUIBHOCTI  IMILIEMEHTAIlil
MEepPEeOBUX TEXHOJIOTIH, 10 XAPAKTEPU3YIOThCS BUCOKOIO KaMiTAJIbHOK BapTICTIO,
HEMOXKJIMBA 0€3 JIETATbHOTO TEPMOIUHAMIYHOTO MOJICTIOBAHHS Ta OOTPYHTYBaHHS iX
1HTerpatii B iCHy1o4y iHQpacTpyKTypy HACEJIEHOTO TyHKTY.

AHaJli3 Cy4aCHUX HAyKOBHUX JIOCIIIKEHb JI03BOJISIE BUIITUTH JIEK1IbKa KIFOUOBHUX
HampsiMiB  TIABUIIEHHS €(QEKTUBHOCTI Ta30BUX CHEPreTHYHHUX CHCTEM, IO €
pEeBaHTHUMMU JJIs 3aBJaHb PEKOHCTPYKIIII.

[Tepmmii HampsiM CTOCY€ETHCS ONMTUMI3AIIIT MPOIECIB CMATIOBAHHS, 0COOIUBO TpU
BUKOPWCTAaHHI HETPAIUIIINHUX BUIIB manuBa. Lle akTyabHO /1St HACEIEHUX MyHKTIB,
0 1HTETPYIOTh MICIEBI peCcypcH, Hampukiaa, Oioraz abo reHepartopHuii ra3. Y [1]
MPE/CTABICHO YHCEIIbHE MOJICIOBAHHS XapaKTePUCTUK TIOTOKY Ta TOPIHHS
HU3BKOCOPTHOTO TEHEpPAaTOPHOTO Ta3y Yy BHUXPOBIM Kkamepi 3ropsHHsA. JlaHe
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JNOCHIKEHHS €  (yHIaMEHTaJdbHUM JJisi TPOEKTYBaHHS HOBHUX MaJIbHUKIB
KOTJIOArperariB, alaliTOBAaHUX T/ MiCIICBl BUIU TIAJIHBA.

Jpyruii 3Hauymui HapsiM — MaKCHUMaJlbHA yTHITI3a1lisl TETIOTH, IO CKUIA€THCSL.
VY [2] mocnmipKy€eThCsl BAKOPUCTAHHS HU3bKOIIOTEHIIIMHOT TEMJIOTH B Ta30BUX TypOiHaX
[UIIXOM TEPMOXIMIYHOI TpaHCcopMalli naiusa (METaHOIY), IO JAEMOHCTPY€E MIISIX
nigsumienHs KKJ[ depe3 BHyTpimHi meperBopeHHs. binbin TpamumidHui miaxia
MPEACTaBICHO B [3], /e aHami3yeThCs KOMIUIEKCHA YTWIII3alisl CKHIHOI TEIUIOTH
KOMOIHOBAHOTO IIMKJTY Ta30BOi TYPO1HHU JIJI1 OXOJIO/KEHHSI TTOBITPS Ha BXO/I1 B TypOiHY
Ta JIJI MiAIrpiBy HMaJUWBHOTrO Ta3y. Taki pillieHHS J03BOJISIIOTH MiBUIIUTH 3arajibHy
e(DEeKTUBHICTD JICIICHTPAJII30BaHUX KOT'€HEpaIlliHIMX YCTaHOBOK.

Tpetiii, HaNO1IBIN 1HHOBAIIMHUKM HAMpSM, TOJATAE Y BIPOBAIHKEHHI T1OpUIHUX
eHeprocucteM. Y [5] mpoBeAeHO AeTAIbHUM TEPMOAMHAMIYHHUM MOPIBHAJIBHUN aHATI3
KOMOIHOBaHUX IMKJIIB Ha 0a31 TBepAOOKCHUAHUX ManuBHUX enaeMeHTiB (SOFC).
Po3BuBaroun 110 iaeto, y [4] npencraiaeHo KoHIenIi riopuaaux ycranoBok "SOFC
— ra3oBa TypOiHA" Ta NOTPIMHUX KOMOIHOBAaHMX IMKJIIB, TEpPMOJUHAMIYHA
e(EeKTUBHICTb SIKUX HaOIMKaeThest 10 85%. Taki cucTeMu € CTpaTerivHO0 METOIO MpU
rIIMOOKIA PEKOHCTPYKI[lT EHEPrOCUCTEMHU HACEIEHOTO ITYHKTY.

Takum YMHOM, HAyKOBa JIITEpaTypa JE€TATbHO OMUCYE OKPEM1 BUCOKOTEXHOJIOTTYH1
pimennst ([1], [2], [3]) Ta iXx TepMOaWHAMIYHI TMEpeBard y CKiIaal MEepeoBUX
eHepreTuyHux 1UKIIB ([4], [5]). OmHak, Opakye KOMIUIEKCHUX JOCIHIIKEHb, IO
00'€THYIOTh 111 TEXHOJIOTIT B €IMHOMY TEXHIKO-€KOHOMIYHOMY OOTpYHTYBaHHI JJIs
YMOB PEKOHCTPYKIIi1 peanbHOi, BXKe ICHYI04U0i CUCTEMH ra30M0CTa4aHHs KOHKPETHOTO
HACEJICHOTO MYHKTY.

Meta. MeTa q0CTiKEHHS MOJISITae y po3po0Ill KOMIUIEKCHOT METOJIMKH TEXHIKO-
ekoHomiyHoro oOrpynryBanHs (TEO) Ta BuOopy onNTUMambHOTO CIEHApIIo
PEKOHCTPYKIiT CUCTEMHU ra30M0CTa4aHHs HACEJIEHOTO MMyHKTY.

Pe3yabTarn.

Y xomi pochikeHHs OyJ0 TMPOBEIEHO KOMIUIEKCHE TEXHIKO-€KOHOMIUHE
MOJEIIIOBAaHHS  TPhOX  MPIOPUTETHUX  CIEHApIiiB  PEKOHCTPYKIII  CHUCTEMHU
ra3omnocTadyaHHs Ta TeIUI03a0e3NeyueHHs] HaceleHOro TYHKTYy. Yci  creHapii
MOPIBHIOBAINCA 3 ICHYIOYMM "0a30BUM" BapiaHTOM (BUKOPUCTAHHS 3aCTAPLIMX KOTIIIB
3 Hu3bkuM KKJI), sikuii Mae HyaboBY uMcTy npuBeneHy BapTicte (NPV) Ta ciyrye
TOYKOIO BIJTIKY.

Cuenapii peKOHCTPYKIIiT BKIIFOYAIIH:

—CueHnapiii A: 3amiHa ICHYIOUMX KOTEJIEHb Ha CydacHl BHUCOKOC(EKTHUBHI
KOHJAEHCAIIHI KOTJIH.

—Cruenapiii b: BrpoBaiskeHHsI IeLIEHTPaTi30BaHUX KOT€HEepaLIMHUX YCTaHOBOK
Ha 0a3i razonopurHeBux aBuryHis (I'TIT).

Cuenapiii B: ['mu6oka moiepHizaiiis i3 BIPOBaKEHHSIM 1HHOBAIIMHUX T10PUIHIX
YCTaHOBOK Ha 6a31 TBEPAOOKCHUIHUX MAJMBHUX €JIEMEHTIB Ta ra3oBux TypOiH (SOFC-
GT), o BiANOBI1a€ EepeI0BOMY JOCBIAY, TPOAHAII30BaHOMY B OTJISI JIiTepaTypH [4,
5].

Y rtabmumi 1 mnpencraBieHO 3BEACHI pe3ydbTaTH PO3PAXYHKY KITHOYOBHX
IHBECTULIIMHUX Ta TEXHIYHUX MOKA3HMKIB JJII TPhOX 3alPOIIOHOBAHUX CLEHApIiB
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MojepHizalii. AHani3 TpoBoAMBCA s 20-piyHOTO MPOEKTHOTO TOPU3OHTY 3
ypaxyBaHHSM JMCKOHTYBAaHHS TPOIIOBUX ITOTOKIB, BAPTOCTI MaJIMBa Ta KaIiTaIbHUX
Butpat (CAPEX).

Ta6aunus 1. [TopiBHSUIbHI MOKA3HUKH CLIEHAPIIB PEKOHCTPYKIIIT CHCTEMU

ra301I0CTa4YaHHsI.

Ne Cuenapiii pekoHCTpYKIiT IHoxka3Huk 3HayeHHs
1 Cuenapiii A (KonaeHcaniiini KoTJm) Kamitansni Burpatu (CAPEX), miH. $ 4.8

2 Yucta npuseneHa Bapticts (NPV), miH. $ 2.1

3 JuckonT. Tepmil okynHocTi (DPBP), pokis 8.2

4 Cuenapiii b (Korenepanin, I'TIT) Kamitansni urpatu (CAPEX), miH. $ 11.5

5 Yucra npusesena papricts (NPV), M. $ 9.8

6 HuckonT. Tepmin okymHocTi (DPBP), pokis 6.1

7 Cuenapiii B (I'iopuax SOFC-GT) Kamitanehi Butpar (CAPEX), mua. $ 22.0

8 Yucra npuBeneHa Bapticts (NPV), mitH. $ 17.3

9 HuckonT. Tepmin okymHocTi (DPBP), pokis 5.4

AHami3 OTpUMaHMX JaHUX JEMOHCTPYE UITKY 3aJIeKHICTh MDK pPiBHEM
TEXHOJIOTIYHO1 CKJIQJIHOCTI PEKOHCTPYKIi Ta ii JOBrOCTPOKOBOIO E€KOHOMIYHOIO
e(hEeKTUBHICTIO.

Cuenapiit A (KoHIeHcaIliliHI KOTJIM) BUMarae HahMeHIINX KamiTaJbHUX BKJIaJCHb
(4.8 mutH. $), onHak 3a0e3neuye HaitHmwKYMd NPV (2.1 mutH. $) Ta HaliqoBIIMI TepMiH
OKYMHOCTI (8.2 pOKH) yepe3 BIJCYTHICTh BIACHOI FeHepallil eJIeKTPOEHEPTii.

Cuenapiti b (koreHepariisi) AE€MOHCTpPY€ 30ajJaHCOBaHI TOKAa3HUKH, CYTTEBO
nokparryoun NPV (mo 9.8 miH. $) 3aBasku KOMOIHOBAaHOMY BUPOOHHUIITBY TEIUIA Ta
€JIEKTPOCHEPT 1.

Cuenapiit B (riopug SOFC-GT), He3BaXkarour Ha HAWBHII TTOYATKOBI 1HBECTHITIT
(22.0 mmH. §), € Oe33amepeyHHM CKOHOMIYHHM JIJICPOM. 3aBISKH HAIBUCOKIH
eHepretuyHii eextuBHOCTI (01M3bK0 80-85%, sik 3a3HaueHo B [4]), Lel crieHapiid
TeHepyE MaKCUMaJIbHUW 4YucTHi mnpuBeneHud goxix (17.3 mmH. $) Ta Mae
HaWKOPOTIINN JUCKOHTOBAHUHN TEPMiH OKYITHOCTI (5.4 pokn).

Takum unHOM, pPE3yJIbTaTH TEXHIKO-€KOHOMIYHOTO OOTPYHTYBaHHSI IOBOASTH, 1110
rIMOOKa TEXHOJIOTIYHA MOJEpHI3alis 13 BIPOBAKEHHIM T10puaHux cucrem SOFC-
GT € HaOUIBLI 1HBECTULIMHO NMPUBAOIUBOIO CTPATETIEI0 PEKOHCTPYKII CUCTEMHU
ra3onocTayaHHs HaceJICHOrO MyHKTY.

BucHoBkwu.

[IpoBeneHe TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHSI TPhOX CLEHAPIiB PEKOHCTPYKIIIi
CHUCTEMHU Ta30M0CTaYaHHs JIOBOAUTH MPSMY 3aJICKHICTh MiJK PIBHEM BIPOBAKYBAHHMX
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TEXHOJIOT1, OOCSITOM KamiTaJbHUX I1HBECTHIIA Ta KIHICBUMH (DiHAHCOBUMU
MMOKa3HUKAMH MPOCKTY.

Bcranosneno, mo BapianT CrieHapito A (3aMiHa Ha KOHJICHCAIIWHI KOTJIH),
HE3Ba)KAI0YW HA HAWHWKY1 KaiTaJibHI BUTpaTH (4.8 MITH. $), € HAMEHII IHBECTUIIHO
npuBaOIMBUM, TEHEPYIOUM MIHIMAJIBHUN YUCTHH AucKoHTOoBaHMM noxia (NPV)y 2.1
MIH. § Ta Maroun HalIOBIIMIA TEPMiH OKYITHOCTI (8.2 poKwm).

BnopoBamxkennss Cuenapito b (koreHepariifHi  yCTaHOBKH) JIEMOHCTPYE
30aJIaHCOBAHIIIUH MMiaXijd, 10 3a0e3meuye 3HauyHo Bunmid NPV (9.8 muH. $) 3aBasku
KOMOIHOBaHOMY BUPOOHHMIITBY €HEPT1ii.

Pesynbratu MojentoBaHHS OJHO3HA4YHO ineHTU]iIKYyI0Th CueHapit B (riGpumHi
yctaHoBkd SOFC-GT) sk HalOUIbII EKOHOMIYHO [IOIUIBHY Ta CTpPATEridyHO
OOTpYHTOBaHY CTpaTerito peKoHCTpYKIi. [Tonpu HaiBuIl KamiTanbHi BUTpaTu (22.0
MIH. §), Lel clieHapii 3a0e3leuye MaKCHUMAaJbHUM YHCTHA JTHCKOHTOBAHHMH JTOXIi
(17.3 wmmH. $) Ta HAWMBUANIY OKYIHICTH IHBEeCTHIIH (5.4 pOKH) 3aBISKU
KapJMHAJIbHOMY IIJIBUILIEHHIO €HEProe(PEeKTUBHOCTI.

Takum 4MHOM, JOBEACHO, IO JJIsl TIMO0KOT MOAEPHI3aIlil CUCTEM ra30nocTayaHHs
HACEJCHUX NYHKTIB I1HBECTHLI y MepeAoBl TIOpHUIIHI TEXHOJOrli € HanOUIbII
BUIIPAB/IaHUMHU Ta MPUOYTKOBUMH B JIOBIOCTPOKOBII NMEPCIEKTHBI.
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INOIYK TEKCTOBHUX AYBJIIKATIB 3A
JOIMOMOI'OIO AJITOPUTMY HIUHIJIIB

Joasa Exina KocraHTHHIBHA

3100yBay nepiioro (0akanaBpChbKOT0) PiBHS BUIIOI OCBITH

cnemianbHOCTi F5 “KiGepOesneka ta 3axuct inpopmarii”’
HaByanbHO-HayKOBUHM THCTUTYT KOMIT FOTEPHUX HAYK Ta IITYYHOTO 1HTEJIEKTY
XapkiBcbkuil HallloHANBHUMN yHIBepcuTeT iMeHi B. H. Kapasina

XapkiB, YKkpaiHa

VY cyuacHomy iH(OpMaIIHHOMY CEepeOBHUII OOCSAT TEKCTOBHX JAHHUX MOCTIIHO
3pocTtae. Y 6a3zax HOBMH, COLIIAIbHUX MEpEKax, HAYKOBHUX CTATTIX Ta OJjorax IIOJHA
3’MBIISAIOTBCA THUCSIYl HOBHUX JOKYMEHTIB, 3HauHa YacTHHA SIKUX IOBTOPIOE abo
YacTKOBO Jy0OJitoe Bxke HasBHY iH(popwmariito. I[IpobGrema momryky mayOsikaTiB Ta
CXO0’KHMX TEKCTIB CTa€ 0COOJIMBO aKTyaJIbHOIO Y CUCTEMax aHTHUILIAriaTy, MOLIYKOBHUX
MEXaHI3MaxX, a TaKoX MpU aHali3l BeMMKUX 0a3 naHux. OgHuM 13 ePEeKTHUBHUX
cnoco01B BUABJIECHHS TakHX 301riB € anroput™ mHHCAIB (Shingling Algorithm), sikuii
J03BOJISIE OLIIHIOBATH CXOXICTh MIXK JOKYMEHTaMH HaBITh MPU HE3HAYHHUX 3MIHAX Y
(dhopMyIIIOBaHHI YM TIEPECTAHOBIII CIIIB.

1. CyTHIiCTB aIrOpUTMY LIKUHIJIIB

[nest METOTy MIMHIIIIB MOJIATAE B TOMY, III0 TEKCT PO30MBAETHCS HA MOCIIIOBHOCTI
3 k eneMeHTiB — 11€ MOXKYyTh OyTH CUMBOJIM 200 cjioBa. Taki MOCIiIOBHOCTI HA3UBAIOTh
muHrIaMu. Hanmpukman, gxmo B3sTH (GparMeHT pPEUCHHS «AJITOPUTM  TOIIYKY
nyOmikariBy Ta BuOpatud k = 2 (2 cioBa), TO OTPUMAEMO IIMHTIHU: { «AJITOPUTM
MIOIITYKY», «IOIIYKY AYOiKaTiB» }. J[7s 1HIIIOro peueHHs «aJrOpUTM MOIIYKY KOIiii
OTPUMAEMO { «aJTOPUTM TMOIIYKY», «IOUIYKY KOmik» }. SIKIIo MOpiBHATH Il ABa
Ha0OpW IIMHIJIIB, MOXHA MOOAYUTH, 110 BOHM MAKOTh CIHUIBHUN €JIEMEHT —
«aJIropuT™ MNoIrykKy». Lle o3Hauae, 1110 TEKCTU YACTKOBO 301Tat0ThCA.

2. O0UYMCJICHHA CX0KOCTI

1100 BHM3HAYUTH CTyMiHb MOAIOHOCTI MIXK JBOMa JOKYMEHTaMH, 3aCTOCOBYIOTH
koedimienT XKakkapa:
|s1Ns2|

](Slr SZ) =

|s Usz|’

ne: | - yucnoBe 3HAYCHHS, K€ BUMIPIOE CXOXKICTh M1’ JJBOMa MHOKUHAMU;
S| - MHOXKMHA YHIKQJIBHHUX XEIIIB IIIUHTIIIB, 3reHEPOBAHMX 13 TMEPIIIOTO TEKCTY;
S, - MHOKHMHA YHIKAJIBLHUX XEIIB IIWHIJIIB, 3reHEPOBAHUX 13 APYTOTO TEKCTY;
S1NS; - HOBa MHOKWHA, SIKA MICTHT JIMIIE CITUILHI €JIEMEHTH;
S1US; - HOBa MHOXWHA, SIKa MICTUTh YC1 YHIKaJIbHI €JIEMEHTH.
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Koedimient CxoxocTi JXKakkapa 3apxau JeKuTh y aiana3oni Big 0 g0 1. 3HaueHHs
J=1 o3Hauae, MO AOKYMEHTH 1AEHTWYHI, ToAl K J=0 o3Hauae, MO TOKYMEHTH HE
MAaIOTh KOJHOI'0 CIIJILHOIO IITUHIJIA.

[TpunycTrMo, MU MaeEMO J1Ba HEBEIMKUX (ailiin 3 KOJIOM:
o Jlokyment D, mae mHOXUMHY XemiB S;={10,20,30,40,50,60}
o Jlokyment D, mae mHOXUMHY XemniB S;={40,50,60,70,80,90}

s obuucnenns XKakkapa Mu 3HaXOAUMO:

1. Ilepetun (cnuibHI enemMeHTH): S;MNS,={40,50,60}. Po3mip: 3.

2. O0'enqnanns (yci yHiKabHI enementd): S;US,={10,20,30,40,50,60,70,80,90}.
Poswmip: 9.

Toni koedirient XKakkapa TOpiBHIOE:

3
J(sq,8,) = 3~ 0,333

[le#t pesynbraT (33.3% cCXO0XKOCTI) MOKa3ye, IO 3HAYHA YacTHMHA BMICTY €
VHIKQJIBHOIO, X04a JOKYMEHTH MalOTh CIUIBHUHN "BIAOUTOK" 3 TPHOX XEIIIB.

3. XemyBaHHS HIUHIJIIB

JUIsi BEIMKHUX TEKCTIB 30epiraTH KOXKEH IIMHIJ K PSJAOK HEAOLUUIBHO, TOMY
3aCTOCOBYEThCS XellyBaHHsA. KOKEH LIMHII MEepEeTBOPIOETHCA HA YMCIOBE 3HAYEHHS
(mampukiaz, 32-01ToBe), 1110 CYTTEBO 3MEHIIye 00CsT maM’ati. Y mporpami Ha C aist
KOYKHOTO IIMHIJIA OOYUCIIOETHCS X€lI, 1 HaJall MOPIBHIOIOTHCS BXKE HE PAIOKU, a
yucioBl koau. lle mpuckoproe moimryk ayOJiKaTiB HaBITh Y BEIMKHUX KOJEKIIISNX
JIOKYMEHTIB.

4. IlpakTu4He 3aCTOCYBAHHS

MeTo/ MKHTIIIIB IIUPOKO 3aCTOCOBYETHCA:

e Yy CHCTEMax aHTHUILIAriaTy;

¢ Y IOIIYKOBHX CUCTEMaX JJIsl yCYHEHHsI TyOJIbOBaHUX CTOPIHOK;

¢ Yy COLlAIBbHUX Mepexax Uil puIbTpallii MOBTOPHUX MOCTIB a00 KOMEHTAPIB;

e JUIS aHaMI3y Kibep3arpos.

BuxopucTtanHs MHUHTIIB T03BOJISIE 3HAXOJUTH HaBITh mapadpa3u, KOJIM CJIOBa
3MIHEHO, ajie 3MICT 30epekeHo0. Y pamMKax MPaKTHYHOI pOOOTH aIFTOPUTM MOKHA
peanizyBaTu MoBOIO C, BUKOPUCTOBYIOUM XeII-QYHKI[IF0 Ta 00UMCIICHHs Koe]ilieHTa
XKaxkxkapa. [Iporpama BUBOIUTH BiZICOTOK CXOKOCTI M1k JBOMA (paitiiamu ab0 psakamH,
10 Ja€ 3MOTY OLIIHUTHU PIBEHb TyOIIOBAHHS.

5. Ilpuxkaan pod6otu

Ha nouatky TecTyBaHHs s BUPIIIIIA IEPEBIPUTH KOPEKTHICTH POOOTH aJITOPUTMY.
byno o6pano nBa texctu: D, — «["apna moroga», D, — «Ilorana moroma». Hami s
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IpoBejia BPYUHY TI'eHepallilo MHOXKUHU MUHIIIB S (k=5 cuMBOIIB) A TOro, 1100
MpoaHati3yBaTH MalOyTHI pe3yJabTaTH poOOTH mporpamu (Tadm. 1).

Ta6auus Nel. ['enepartlis MHOKWHU IIMHTIIB

007050001 D, (12 muHrmiB) D; (12 muHrmiB)

rapHa

apHa

pHa I

Ha 110

a I10r

1010

Imorong

ANANAENANEN NN

oroaza

II0TraH

ora”Ha

raHa

ANANANENENANAENENAN

aHa 11 -

Oo6uncnennsa Koedinienrta XKakkapa:
1. Cnunbai mmHrIM (S1NS5): 5
2. VYHikanabH1 UHOM (S;US,): 12

3. Touna Cxoxicts XKakkapa: | = 15—2 = 0,416 (41,6%)

[Iporpama Takox BUKOHaja po3paxyHKU Ta BuUBena iHdopmarlito (puc. 1) mpo e,
o Oyno 3HalAeHO 8 XemliB JyUIsl MEePIIOro TeKCTy Ta 9 XewrB sl APyroro TEKCTY,
pe3yabTaTH cmiBnaaarTh 3 Tabmuuero Nel. Jlami mporpama TakoX po3paxyBajia
koedimienT cxoxocti Kakkapa, a came 41,6%, skuili Tak camo CHIBOAAae 3
pe3yJIbTaTOM 3HAWIEHUM BIACHUMHU PO3pPaXyHKaAMHU.

=== ANFOPUTM WWHINIB: MOWYK CXOMOCTI TEKCTIB ===

BBegitTb TekcT 1:
MapHa noropa

BeeniTb TeKcT 2:
NoraHa noroga

-—— PE3VNIbTATU -—-
[JOoBHWHA wWWUHrna: 5
VHikanbHux wuHrnie y Teweti 1: 8

VHikanbHuX wvHrnie y TekcTi 2: 9

3aranbHa KinbKicTb yHikanbHux wumHrnie (o6ugBa TekcTu): 12
HoediuieHT Makkapa: 0.4167 (41.67%)

3aranbHuii Yac BMKOHaHHA: ©.000026 cekyHn

Process exited after 6.273 seconds with return value ©
Press any key to continue . .

Pucynoxk Nel. Pe3ynbrar aHani3y Ta HOpPiBHSHHS ABOX TEKCTIB
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BHCHOBKM: anTroOpUTM IIKHTIIIB € IPOCTUM, ale Ty>Ke e(PeKTUBHUM METOJIOM JUIsI
OLIIHKH CXO0’OCTI TeKCTIB. BiH 103BOJIsIE BUSBIATH AyOJIIKaTH HaBITh Y BUITAIKaX, KOJIU
TEKCTU BIJIPI3HAIOTHCA HE3HAYHUMU 3MiHaMU. 3aBJASKH XEUIYBaHHIO IIUHTIIIB METOJ
JIETKO MacIITabyeThCsl Ta BUKOPUCTOBYEThCS Y BEIMKUX cucTeMax. Ha mpakTuin 1eit
MIX11 TOTIOMAarae TMOKPaIrTH SKICTh MOITYKY, CKOPOTUTH AyOJikatu y 0a3ax JaHUX i
O6opoTucs 3 TeKcTOBUM IiariatroMm. Peamizaiis Ha MoBi C mokasye, 10 alrTOPUTM MOKE
OyTu peanizoBaHui €(PEKTHUBHO HaBITh 0€3 BUKOPUCTAHHS CKJIAJHUX O10J10TEK, 110
pPOOHTDH HOTO MPUIATHUM JIJIsl HABYAJIBHUX IT1IEH.

Cnmucok Jgireparypu:

1. bucrpiupkuii, A. I. (2024). Iadopmariiiina cucTeMa 3 MOIIYKY ILIariaty B
TEKCTax.

2. Tepsk, 1O., & bepko, A. (2024). IHTEJIEKTYAJIbHA CUCTEMA
BUSABJIIEHHA [UTIATTATY B TEXHIYHUX TEKCTAX.

3. Ilikynsk, M., & lytuak, M. (2022, November). [IporpaMHi actiekTy BUSIBJICHHS
akaneMiuHoro miariaty. In 2022 International Conference on Innovative Solutions in
Software Engineering (ICISSE) (p. 271).

4. CaBuyk, T. O., & KyueBcwkuii, 0. A. (2021). Yoockonanenuii ancopumm
nepegipku mexcmis Ha nodionicms (Doctoral dissertation, BHTY).

5. CaBuyk, T. O., & Kyuercekuii, 0. A. (2020). YnockoHaneHUN aJIropuTm
MepeBipKU TEKCTIB Ha yHIKabHICTB. In Proceedings of the XII International scientific-
practical conference «INTERNET-EDUCATION-SCIENCE»(IES-2020), Ukraine,
Vinnytsia, 26-29 May 2020: 237-239.. BHTYV.
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BOTNET: APXITEKTYPA, MEXAHI3MHA
OYHKINIOHYBAHHA TA METOAU NPOTHUAII

Meabauk Makcum €BreHoBu4
3100yBay nepiioro (0akanaBpChbKOT0) PiBHS BUIIOI OCBITH
cnemianbHOCTI 125 “KiGepOesneka Ta 3axuct iHpopmariii”’

HaB4anbHO-HAYKOBHUH IHCTUTYT KOMIT FOTEPHHUX HAYK Ta IITYYHOTO iHTEJICKTY
XapkiBcbkuil HallloHANBHUMN yHIBepcuTeT iMeHi B. H. Kapasina
XapkiB, YkpaiHa

BoTtHeT sBisie cob0l0 Mepexxy KOMITIOTEPHUX CHCTEM, 3apaXeHUX HIKIJIUBUAM
MpOrpaMHUM 3a0€3MEUCHHSM, 1110 TO3BOJISIE 3JIOBMUCHUKY BIJIJaJICHO KEPYBaTH IIUMU
npuCTpossiMd  0€3 BiJioMa iX BIIACHHUKIB. 3a OCTaHHE JCCATWIITTS OOTHETH
MIEPEeTBOPUJINCSA Ha OAHY 3 HaWCEpHO3HIMIUX 3arpo3 KidepoOesmeri, 3ade3nedyroun
1HOPACTPYKTYPY I MIUPOKOTO CHEKTPY 3JIOUYMHHOT AISUTBHOCTI.

AKTyalbHICTb TOCTIAKEHHS OOTHETIB 00yMOBJIEHA MacIITa0aMU iX MOIUMPEHHS Ta
MOTEHIIITHOO IMIKOJ0K0. 3a JAaHUMHM aHAJIITUYHUX KommaHid, y 2024 pomi y CBITI
(dynkiionyBano nmonaa 500 akTUBHUX OOTHETIB, IO HAJIIYYBAJIU Bl KIJTLKOX THUCSY JI0
MUIBHOHIB 3apa)kK€HUX NPUCTPOiB. EKOHOMIUHI 30MTKM BIJI IISJIBHOCTI OOTHETIB
OIIHIOIOTHCSI B MUTBSIPJIU JI0JIap1B IIOPIYHO.

ApxiTeKkTypa Ta TUIIM OOTHETIB:

1. lenTpanizoBana apxiTtekTypa

Tpaguiiiini OOTHETH BUKOPUCTOBYIOTH IIEHTPANI30BaHy MOMAENb YIPABIIHHS 3
cepBepoM koman 1 KOHTpoto (C&C - Command and Control). V miit apxiTekTypi Bci
3apaxkeH1 nmpuctpoi (60T abo 30MO1) MIAKIIOYAIOTHCSA 10 LIEHTPAJIBLHOTO CEpBEpA,
OTPUMYIOYM KOMaHAM BiJ omeparopa 0oTHeTy. OCHOBHUMH MPOTOKOJIAMU 3B'S3KY
Buctynaioth IRC (Internet Relay Chat) ta HTTP/HTTPS.

[lepeBaru LIEHTpasi30BaHOI apXITEKTypH MOJIATalOTh y MPOCTOTI peanizaulii Ta
edekTuBHOCTI ynpaBmiHHSA. OJHAK KPUTHYHUM HEJOJIIKOM € Bpa3JIUBICTh [0
HeWTpasi3allii - BAMKHEHHS LIEHTPAJILHOTO CepBepa napaiizye BeCh OOTHET.

2. JleneHTpaJiizoBaHa apxiTekrypa

CydacHi 0OoTHeTH Jelail dYacTille BUKOPUCTOBYIOTH peer-to-peer (P2P)
apXITEKTypY, 1€ KOKeH 00T MOXe BUKOHYBaTH (DyHKIIIT SIK KJII€EHTa, TaK 1 cepBepa. Taka
CTPYKTypa 3a0e3medye BUCOKY CTIMKICTh 10 HeUTpasi3ailii, OCKIJIbKH BIJCYTHS €IMHA
Touka BiqMoBHU. Komanau nepenaroThes yepe3 Mepexy OOTiB, 10 3HAYHO YCKJIAJHIOE
BUSIBJICHHSI Ta OJIOKYBaHHSI YIIPABJISIIOYHUX BY3ITiB.

MeToau cTBOPEHHS TAa NOMIUPEHHSI 0OTHETIB

CtBOpeHHs1 OOTHETY MOYMHAEThCA 3 1H(IKYBaHHS ILIbOBUX cUCTeM. OCHOBHI
METOJIM 3apaXKEHHS BKIIIOYAIOTh:

% OIMHTOBI  aTakd - PO3CHIKA CIEKTPOHHHMX JIUCTIB 31  IIKiJUIMBUMH
BKJIQJIEHHIMHU a00 IMOCHJIAaHHSIMU.
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¢ Excrutyarariiss Bpa3JMBOCTEH - BUKOPUCTAHHS HE3aKPUTHX Ypas3IMBOCTEH y
MPOrpaMHOMY 3a0€3IeUEHHI.

¢ Drive-by downloads - aBTOMarWyHe 3aBaHTQKEHHS MIKIJUTHBOTO KOIy IIPH
BiJIBITyBaHHI CKOMIIPOMETOBAaHMX BEO-CalTIB.

¢ Brute-force araku - miuOip claOKuUX IMMapoJiB JUIsl OTPHUMAHHS JOCTYIY JIO
CHCTEM.

¢ ComianibHa 1HXKEHEpis - MaHIMYIIOBaHHS KOPHCTYBadaMU JUIsl JOOPOBITBHOT
YCTaHOBKH IIKIJJTABOTO TPOTPAMHOTO 3a0€3EYCHHSI.

Bukopucranns 00THeTIB

1. DDoS-araku

HaiinommpeHimmmM 3acTOCyBaHHSAM OOTHETIB € OpraHisailis po3IMOAUICHUX aTak
tumy "BiMoBa B oOciayroByBanHi" (DDoS). KoopnrHoBaHne HajcUlIaHHS 3alUTIB Bij
THCAY 200 MUTBHOHIB OOTIB 3/1aTHE MEPEBAHTAKUTH OY/Ib-KHI1 BE€O-pecypc, 3p0OUBIITHU
HOTO HETOCTYIHHM JIJIS JICTITHMHUX KOPHCTYBadiB.

2. Po3cumika ciamy

botHetn 3abe3neuyioTh 1HPPACTPYKTYpy [JIsi MacOBOi PO3CUIKM HeOa)KaHOi
MOIITH, BKJIIOYAIOUM pEeKJIaMy, (DIIIMHIOBI MOBIAOMJIEHHS Ta LIKIJJIMBE MPOrPaMHE
3a0e3MneueHHs. 3a OLIIHKaMU eKCHepTiB, 10 85% BChOro cnaM-tpadiky reHepyeThbes
OOTHETaMHU.

3. BukpajaeHHsl JaHUX TA KPUNTOMAWHIHT

Cy4acHi 60THETH BUKOPUCTOBYIOTHCS JUIsl KpaJaikku KoH(iaeHIiitHOT iHopmarrii
Ta HECAHKI[IOHOBAHOTO MAaWHIHTY KpUIITOBAJIIOT 3a PaxyHOK OOYHCIIIOBAIBHUX
pecypciB 3apakKCHUX CUCTEM.

4. IIpokci-cepBicn

3apakeHl TPUCTPOi MOXYTb BHUKOPHUCTOBYBAaTHCS SIK TIPOKCI-CEpBEpU  JUIS
aHOHIMI3allil 3JI0YMHHOI JISJILHOCTI, MPUXOBYBaHHS CIPABKHBOIO JKEpeNa aTtak ado
00xomy reorpadiuHX 0OMEKEHb.

MeToau BUSIBJICHHSI TA IPOTHUAIL

BusiBneHHst 0a3yeTbcsi Ha aHali31 MEpexkeBOro Tpadiky, MOBEAIHKOBOMY aHai31
CUCTeM Ta curHarypHoMmy wmetofi. Cuctemu BusiBieHHS BTOprHeHb (IDS/IPS)
aHaAJI3yIOTh AaHOMAaJbHI MMAaTEPHU KOMYHIKAIlll, XapaKTepHl s bOt-aKTMBHOCTI.
MaiuaHe HaBYaHHS JTO3BOJISE 1IEHTU(]IKyBaTH HOBI BapiaHTH OOTHETIB Ha OCHOBI
MOBEIIHKOBUX XapaKTEPUCTHUK.

BucHoBku:

boTHeTn mpencTaBisAIOTH CEPUO3HY Ta €BOIIOIIOHYIOUY 3arpo3y KidbepoOesrmerri.
[TocTiliHe BHIOCKOHAJEHHS AapXITEKTypHU, METOAIB TOMIUPEHHS Ta MAaCKyBaHHS
YCKJIQJHIOE iX BUSBJICHHS Ta HeTpanizaiito. EpekTrBHA MpoTH IS BUMarae iHTerparii
TEXHIYHUX PIllIeHb, OPTraHi3alliHUX 3aX0/11B Ta MIXKHAPOAHOI CITIBIPALIL.

[lepcriekTrBY TOAATBIINX JOCTIIKEHb BKIIOYAIOTh PO3POOKY aBTOMATH30BAaHUX
CHUCTEM DPAaHHBOTO BHUSBICHHS Ha OCHOBI MAIIMHHOTO HABYAaHHS, BIOCKOHAJICHHS
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METOMIB aHam3y 3amu@poBaHoro TpadiKy Ta CTBOPEHHS CTaHJIapTHU30BAHUX
MIPOTOKOJIIB MIKHAPOIHOT KoopAHHAaLlii y 00poTh0i 3 O0THETaMHU.

Cnmcok Jiteparypu:
1. Komiac K., Kam0Oypakic I'., CtaBpoy A., Boac /[x. DDoS B IoT: Mirai ta inmi
ootreT. 2017. Tom 50. Ne 7. C. 80-84.
2. Cuma C. C. K., CumBa P. M. I1., ITianTo P. K. I'., Cannec P. M. borHeTn: ormsi.
Komm'torepni mepexi. 2013. Tom 57. Ne 2. C. 378-403.
3. ®eitm M., [llaxpecrani A., Pamanacc C. Omsig 60THETIB Ta iX BusiBiaeHH. 2009.
C. 268-273.
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OLIHKA EOEKTUBHOCTI AJI'OPUTMIB BJIOKOBO-
CUMETPUYHOI'O HIN®PYBAHHSA HA OCHOBI
BUKOPUCTAHHSA MIHI-BEPCI

Mociituyk Kupuiio,

yuensb 11 kmacy

KOMYHAJIbHUH 3aKJIa]]

«XapkiBcbkuit mireit Nol8 XapkiBcbKoi MiCbKOT pajin»

CuirypoB Apkazaiii BaaguciaBoBud,

nekaH (akynabTeTy 1HPOKOMYHIKaIIN

XapKIBChKOI'O HalllOHAJIBHOTO YHIBEPCUTETY Pa10EIEKTPOHIKH,
KaHJUaT TEXHIYHUX HAYyK, TOIEHT

CyuyacHi KOMyHIKaIliifHi Ta iHpOpMaIliitHI CHCTEMH BUMAraroTh HaJIIHHOTO 3aXKUCTY
JaHUX, Ji€¢ KIIOYOBY pOJIb BIJICPAIOTh QJITOPUTMH  OJIOKOBO-CUMETPUYHOTO
mudpyBands (BCI). Ominka ixHbOT KpunrorpadiyHoi CTIMKOCTI € OJHHUM 3
HaWBaXJIMBIIIKX 3aBJaHb KiOepOe3neku. [IpoTe, mpoBeaeHHS MTOBHOTO KPUIITOAHAITI3Y
(30Kpema, JIHIMHOTO Ta AU(EPEHIIaTbHOTO) MUl CyYacHUX CTaHJApTIB 13 BEIUKOIO
TOBXKUHOIO 00Ky (128 61T 1 OuIbIIIE) € OOUUCIIOBAIBHO CKIAAHUM a00 MPAKTUYHO
HeMOXJIUBHUM. Lle cTBoproe npobaemy npu Bepu@ikaiii HOBUX aITOPUTMIB.

OnHUM 13 IEPCIIEKTUBHUX MIXO/IIB IO BUPIMICHHS 1€l MpoOiemMu € po3podka Ta
aHai3 MiHi-Bepciil mm@piB. MiHi-Bepcia — 1e MoAelb udpy, 110 MOBHICTIO 30epirae
HOT0 MaTeMaTHYHY CTPYKTYPY Ta OCHOBHI IEPETBOPEHHSI, ajie¢ ONepye 3 OJIOKaMH Ta
KJIFOYaMH 3HAYHO MEHIIO1 TOBXKUHU (Hanpukiaa, 16 abo 32 6itu).

AKTyalbHICTh POOOTH TIOJISITA€ B JIOCHIKEHHI aJ€KBATHOCTI TaKOTO MIAXOMdY:
HACKUIBKM TOYHO PEe3yJIbTaTH, OTPMMaHI Ha MiHI-BEPCISX, MOXYTh MPOTHO3YBATH
KPHUIITOCTINKICTH Ta epexTuBHICTh MoBHUX Bepciit BCIL [1].

Tomy MeTOIO AOCHIPKEHHSI € OIliHKAa aJeKBATHOCTI BHUKOPHUCTAHHS MiHI-BEPCiit
anroputmiB BCI 1t aHanizy KpUNTOCTIMNKOCTI Ta €()EKTUBHOCTI X MIOBHUX BEPCIH.

3aBaaHHs AOCTIHKCHHS.

[IpoananizyBatu cywyacHi Bumoru Ao mnodymoBu BCIIl Ta kmrouoBi MeToau
KpUIITOaHami3y (JiHIHHUNA, AudepeHIianbHI).

Hocniautu wmeropoJiorito modoynoBu MiHi-Bepciit BCILI, 30kpemMa mpuHUIUNH
(dhopMyBaHHS 3MEHIIIEHUX S-O0KCIB Ta BUOOPY KOePillieHTIB 3MEeHIIEHHS [ 1].

Po3pobutn mporpamMHUl MakeT I TPOBEICHHS CKCIECPHUMEHTAIBHOTO
KpunroaHanizy MiHi-Bepcii obpanux BbCHI (ma npuxmnami AES Ta anropuTmiB-
KOHKYPCaHTIB yKpaiHChkoro ctannapty «Kamunay, «Jlabipuaty, «Myxomop», ADE).

[IpoBecTH MOPIBHSAIBLHUHN aHAII3 CTATUCTUYHUX BJIACTUBOCTEH Ta KPUIITOCTIAKOCTI
MiHI-BepCiH 1 MOBHUX MHUQPIB IS OMIHKH aICKBATHOCTI MOJICITFOBAHHS.

VY xoni podotu Oyio MiATBEPIHKEHO, IO MPOBEACHHS TMOBHOTO JIIHIMHOTO Ta
nudepeHIliaIbHOTO KPUNTOAHAI3Y HAa MOBHOMACIITAOHUX IMM(pax € HaI3BUYAIHO
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TPYJIOMICTKOO 3aaueto [2]. Bukopuctanus MiHi-Bepciil 103BOJIsi€ 3HAYHO CKOPOTUTH
Yyac Ha IPOBEJCHHS aHaJI3y.

KitouoBoro mpoOiemMoro Tpu  MOOYIOBI MiHI-BepCcii € 3a0e3meueHHs  iX
angexkBaTHOCTI. JloCHmipKeHHS TOKa3ajlo, MO0 TOJIOBHA CKJIAJHICTh TMOJSATAE Y
KOpPEKTHOMY (hOpMyBaHH1 3MEHILEHUX HETIHIHHUX BY3I]iB 3aMiH (S-0okciB). HaiBHe
3MEHIIEHHS S-00KCY MOXXE€ TMPU3BECTH JIO CHOTBOPEHHA KpHUOTOrpadiuHuX
BracTuBocTed. Jlyig ameKkBaTHO! OIIHKM, MiHI-S-OOKC MOBHHEH 30epiraTh KJIIOYOBI
XapaKTEPUCTUKU TOBHOTO S-O0KCY: BUCOKY HEJIHIMHICTh, 30a1aHCOBAHICTh Ta HU3bKI
MOKa3HUKHU aBTOKOPEJIALii. Takok BaxXJIUBUM € BUOIp koedimieHTy 3meHmeHHs (koef),
AKUW BU3HAYAE MIPOIOPIIiITHE 3MEHIIIEHHSI OTIepalliif 1 MOBUHEH 0OUPATUCS EKCIIEPTHO,
1100 HE MOPYIIUTHU alaredpaiuHy CTPYKTYpPY alJrOpUTMY.

3a J0MOMOrol0  pPO3pOOJICHOTO MPOrpaMHOrO MakeTry Oylio MpPOBEACHO
EKCIIepUMEHTaIbHE TOPIBHIHHS 16-01THUX Ta 32-0iTHHX MiHI-Bepcii mmdpiB (AES,
Kanuna, JlaGipunt, Myxomop, ADE). Pesynbratu mokaszanu, 1o MiHi-Bepcii, sKi
BUKOPHUCTOBYBaIH S-O0KCH 3 KOPEKTHO MEPEHECEHUMH BIIACTUBOCTSIMH (HAIPUKIIA],
S-0okc mmuppy Xeiica), 1€MOHCTPYIOTb 3HAYHO BHIIY CTIHKICTb, HI)K Bepcli 31
CIIPOIIICHUMU S-00KCaMm.

Cratuctuyne TecTyBaHH 3a joromMororo nakety NIST STS 822 miarBepanio, 1o
CTAaTUCTUYHI BJIACTUBOCTI KPHUIITOIPAaM, OTPUMAHUX BiJ MiHI-BEepCId (3 AKICHUMHU S-
OOKcamu), IPAKTUYHO HE BIJIPI3HSIOTHCA BIJ pEe3yJbTaTiB MOBHUX Bepciil mmudpis
(BimxuiieHHs He nepesuiryBaio 20%) [3]. Lle miaTBepKye TEOPETUUHY MOKIUBICTD
Ta TPAKTUYHY JOILIbHICTh BHUKOPUCTAHHS MIHI-BEpPCid I OIIHKUA €()EKTUBHOCTI
MOBHUX IHUQPIB.
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OCHOBH KIBEPBE3INEKH SIK CKJIAJOBA HIU®POBOI
KOMIIETEHTHOCTI T'POMAJISHUHA
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TepHOMUTECHKUI HAITIOHATBHAM MTeIarOTIYHUN YHIBEPCUTET
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HaykoBuii kepiBHUK:

ITommaBcrka Haramiss MukosaiBHa,

JIOKTOpP (DUTONOTTYHUX HayK, Ipodecop kadeapH KypHaITICTUKU
TepHONUIbCHKUI HAIlIOHAIBHUM M€JarOT1YHUN YHIBEPCUTET
imen1 Bononumupa ['Hatioka, Ykpaina

VY cywyacHomy iH(pOpMaNIiHOMY CYCHUIbCTBI MUTaHHS KiOepOe3neku HaOyBae
0COOJIMBOr0O 3HAYEHHSI, OCKIJIbKM BUKOPUCTAaHHS [IU(PPOBUX TEXHOJOT1H OXOILTIOE BCI
chepu )KUTTS JIOIMHY — B1JI HABUAHHSI JI0 CIIIJIKYBaHHs Ta A03BULIsA. HallakTMBHIIIUMEI
KOpPUCTYBauaMH [HTEepHETY € AITH Ta MIUIITKH, TOMYy BOHH OCOOJIMBO BpasiuBi 10
PI3HOMaHITHHX KiOep3arpo3: maxpaiicTBa, KiOepOymiHTy, (IIIUHTY, MAHITYJSAMIN Yy
COLIIATbHUX MEpexax, BUTOKY IMEPCOHATBHUX JaHuX Tomlo. Came ToMy (hopMyBaHHS
OCHOB K10epOe3IeKkH cTae HEB1JI'€MHOIO CKJIaJ0BOIO OCBITHHOIO MPOLECY 1 BaXKJIMBUM
eJIeMEHTOM U(PPOBOT KOMIIETEHTHOCTI TPOMA/ISTHUHA.

Merta nocniKeHHsI — aKTyalli3yBaTu npoosieMy (popmMyBaHHS y TPOMAJISH 3HAHb,
YMiHb 1 HaBUYOK O€3MEYHOI IMOBEMIHKM B IM(PPOBOMY CEpEIOBHIII, PO3BUTOK
KPUTHYHOTO MHCJICHHS Ta YCBIJOMJICHOI BIATOBITAIBHOCTI 3a BJIACHY MiSUTBHICTD y
Mepexi.

KibepbOesneka € ofHiEI0 3 HAWBAKIMBIMIUX CKIAAOBUX IU(POBOI TPaMOTHOCTI.
BoHa oxorutioe 3HaHHS, HABUYKHU Ta MOBEAIHKOBI MOJIEIII, SIKI CIIPSIMOBAHI Ha 3aXHCT
iH(OpMaIIHHUX CUCTEM, JAHUX Ta OCOOMCTOI 1H(OpMalli BiJ HECAHKI[IOHOBAHOIO
JOCTYIy, aTaK 4d BTpAT. Y 3B'SI3Ky 3 UM (popMyBaHHsI 0a30BUX KOMIETEHTHOCTEH Yy
chepi kibepOe3nekn € HeoOXiAHUM SK Ui npodeciiHoi AISIBHOCTI, Tak 1 JJis
MOBCSKIAEHHOTO KHUTTS. (OcoOnmBOi yBarm 3aciyroBy€ MiATOTOBKA MOJOJOTO
MOKOJIIHHS, SIKE AaKTMBHO BHUKOPHUCTOBYE IU(POBI TeXHO’Orii. 3100yBaudil OCBITU
MOBUHHI HE JIUIIE PO3YMITH OCHOBH (DYyHKITIOHYBaHHS 1HPOPMAIIMHUX CUCTEM, ajie U
OyTH 31aTHUMHM PO3ITI3HABATH MOTEHIIIITHI 3arpO3H Ta pearyBaTH Ha HUX BiJIIOBITHAM
gyrHOM. Came TyT udpoBi IHCTPYMEHTH CTAIOTh TOTYKHUM 3aCO00M JIJIs1 IT1IBUIIICHHS
e(heKTUBHOCTI HAaBUaHHS.

3rinno 3 Konmeniiiero po3BUTKY NHMQPPOBUX KOMIIETCHTHOCTEH HACEJICHHS
VYkpainu, 3arBepxeHoro KaGinerom MinicTpiB Ykpainu y 2021 pori, ogHuM i3
KITFOYOBHX HAMPSAMIB € 3a0€3MeUeHHs TPOMAIsTH 3HAHHSIMH Ta HAaBUYKaMH 0€31eYHOTO
BUKOPUCTAaHHA 1H(OPMAIIHHO-KOMYHIKAUIMHUX TeXHOJOrii. OCBITHS cUCTEMa Mae
OyTu crnpsiMOBaHa Ha Te, 00 JAITH 3 PAHHBOTO BIKY PO3yMUIM MpaBuja Oe3MedHOl
MOBEJIIHKK B IIU(POBOMY CEPEIOBUII, KPUTUYHO OI[IHIOBAJIU 1HPOPMAIIi0, a TAKOXK
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YMIJIM  3axuliaTd CBOi mepcoHalbHi JaHi [1]. BigmoBigHo, ¢dopmyBaHHS
KOMITETCHTHOCTEH y cdepi kibepOe3nmekn € HEeOoOXiTHOI YMOBOIO TMiATOTOBKU
CBIJIOMOTO, BiATIOBITAILHOTO KOPUCTYBa4a MU(PPOBOTO MIPOCTOPY.

MeToro HaB4aHHA KiOepOe3neku € PO3BUTOK yMiHb PO3MI3HABATH KiOep3arposw,
3arno6iratu iM, AiSITH BIANOBIAHO JO €THYHUX HOPM MOBEIIHKHA B IHTEpHETI. 3MicT
OCBITHBOT'O MPOIIECY MA€ BKJIIOYATH O3HAWOMIICHHS 3 MOHATTSIMH «II€PCOHANBHI JaH1»,
«kibep3arpo3a», «QIIIMHTY», «IIKIAJIMBE MporpaMHe 3a0e3NedeHHs», «IudpoBa
penyrtaitisi». OcoOIMBY yBary BapTo NpUILISATH GOPMYBAHHIO KPUTHUYHOTO MUCIICHHS,
a/pKe caMe BOHO JIONIOMAara€e y4HsM OpIEHTYBATHCS Y BEJIMKOMY TOToIl iH(opMaiii,
PO3PI3HATH JOCTOBIPHI Ta (DEMKOBI MOB1AOMIICHHS [2].

BaxxnuBoto mesarorivHo0 yMoBow €(heKTUBHOTO (hopMyBaHHS KiOEpPrpaMOTHOCTI
€ 1HTerpaiis 3MIcTy 3 0e3neku B IHTepHETI y pi3HI HaBYaJIbHI AUCIUILUTIHU. 30KpeMa,
Ha ypokax iHQOPMATUKU YUHI MOXYTh BUBYATH TEXHIYHI ACMIEKTH 3aXUCTY MIPUCTPOIB
1 JaHuX, Ha YypoKax TpOMaJISHCHKOi OCBITU — TMTAaHHA LHUQPPOBOi ETUKH,
BIIMOBIATBHOCTI Ta JOTPUMAHHS 3aKOHOJABCTBA y cdepl iHPpopmalliiiHoi Oe3meKHu.
JlopeyHuM € BHUKOPHUCTAHHS I1HTEPAKTUBHUX (GopM poOOTH: aHami3y KeHCIB,
MOJICJIFOBAHHSI CUTYallli, pO3B’s3aHHs MPOOJEMHUX 3aB/IaHb, y4acCTl y TPEHIHTaxX 1 BE€O-
KBecTax [3].

3HaYHUM MOTEHIlIa] MAalOTh Cy4acH1 OHJAWH-TUIaTPOPMH Ta OCBITHI PECYpCH, 110
CIpusiloTh (HOpMyBaHHIO HUPPOBOI rpaMoOTHOCTI. Jlo TakuMx HajIekaTh 1HILIATUBU
«be3neunuii inTepueT» [6], «STOP Bullying» [4], «Google Digital Wellbeing» Torro.
Ix BUKOpHCTaHHS fonOMAarae 3poOUTH HaBYaHHS IIPAKTHKO-OPIEHTOBAHUM, HAOUHUM i
MOTHBYIOUUM JUIsl YUHIB. Pe3ynbTaToM 1IbOr0 Ma€ CTaTH HE JIMLIE O1IH(POPMOBAHICTh
JiTeN Mpo TpaBuia OE3MeYHOi MOBEIIHKM B MEpEeXi, ale W (OpMyBaHHS CTIMKHX
HAaBUYOK O€3MEeYHOro KOPUCTYBAHHSA LU(POBUMH TEXHOJOTISIMU y MOBCSAKICHHOMY
KUTTI.

He MeHIm BaXIWMBOIO € POJb YYHMTENsS, KU BHCTyHae HE MPOCTO IKEPEIOM
iHpopMarllii, a HaCTaBHUKOM 1 TPHUKIAIOM BIAMOBITANbHOI HHU(POBOI MOBETIHKH.
[lenaror mae BOJIOMITH BJIACHUMU KOMIIETEHTHOCTSIMU y cepi KibepOe3neKu, yMiTH
pO3Mi3HABaTH 3arpo3u Ta HaBYATH 1[bOMY Y4HIB. [[1s 11bOro He0OXiaHO 3a0€3MeunTr
CUCTEMHY MIATOTOBKY MENAroriyHuX KaJpiB, CTBOPUTH YMOBM MJIA MIJIBUILEHHS iX
uudpoBoi rpamotHocTi [6]. ¥V Mexax HoBoi ykpaiHChKOiI 1IKOJIM OCOOJMBA yBara
NpUAUIAETbCS (POPMYBAHHIO KIIFOUOBUX KOMIIETEHTHOCTEM, cepell SKMX LHU(poBa €
OJIHI€I0 3 TpoBiAHMX. BoHa mependavyae He JUINE TEXHIYHI 3HAHHS, a W yMIHHSA
0e31eyHo0, eTUYHO Ta BiJIMOBIIATHHO IATH B 1HPOPMAIIITHOMY CEPETOBHIIL.

€BpoMnenchKil JOCBIJ] TAKOX M1ATBEPAXKY€E BAXKIUBICTh KIOEPOCBITH. Y TOKYMEHTI
E€ponericbkoi koMmicii Digital Competence Framework for Citizens [5] 3a3HaueHo, 1110
mudpoBa KOMIIETCHTHICTh TPOMAASH OXOIUTIOE TI'SITh  KIIOUOBUX  HAIPSIMIB:
iH(dopMaIliiiHy TPaMOTHICTh, KOMYHIKAIlil0 Ta CIIBIPAI0, CTBOPEHHS IH(PPOBOTO
KOHTEHTY, 0e3MeKy Ta po3B’si3aHHs MpobiemM. Came KOMIOHEHT «0e3IeKa» BKIII0Yae
Ki0epOe3neKy, 3aXUCT JaHUX, 30pOB’s 1 01aronoyiyuyus KOpUCTyBadiB y HU(PppoBOMY
cepenoBuili. Otmxe, ¢GopMyBaHHS OCHOB KiOepOe3neku B YYHIB BiANOBiIA€
3arajJbHOEBPOINEUCHKUM TEHACHIIISIM PO3BUTKY HU(POBOI OCBITH.
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Takum uyrHOM, (POopMyBaHHSI OCHOB KiOepOe3neKku y TpPOMaJIiH € HaJBaKJIMBUM
3aBaHHSAM, SIK€ TOTpeOye Y3TO/KEHUX Ml MIKOJIM, PpOJAWHHU, JEp>KaBHUX 1
rpOMaJICbKUX 1HCTUTYIIH. BOHO Mae Ha MeTI He NUIIE MOMEPEIKEHHS PU3HUKIB Y
1M poBOMY TMPOCTOp1, ajieé i BUXOBAHHA ITUGPPOBOI KyJIbTYpU, €TUKH CIUIKYBaHHS,
YCBIJIOMJICHHS OCOOMCTOi BIATOBIMAJIBHOCTI 3a BiacHi nii B Mepexi. CucTemHe
BIIPOBA/DKEHHSI TporpamM IM(poBOi TPaMOTHOCTI, pO3POOJIEHHS METOAUYHHUX
pEeKOMEHaIlIA Il TEeAaroriB 1 CTBOPEHHs OE€3MEeYHOT0 OCBITHBOTO HU(PPOBOTO
CepeloBUINa CHPUSATHME MIATOTOBII MOKOJIIHHS, 3aTHOrO OE3MeYHO, KPUTUYHO Ta
e(EeKTUBHO MISITH Y IU(PPOBOMY CBITI.
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New conditions of international competition change the strategies of economic
development of countries and the instruments of geopolitical, diplomatic, economic,
conjunctural, financial and informational influence. Export policy is an important
indicator of the strong (or weak) positions of states on the world stage. In this context,
the role of trade representations and missions abroad is growing, and the forms of their
participation in international projects are transforming.

The activities of trade missions abroad acquire the characteristics of a market
integrator, stimulating internal and external forces of a diplomatic nature. In world science,
theorists and practitioners analyze the features of the functioning of trade missions and
missions as:

- foreign bodies of states represent national interests in the economic sphere and
develop export potential;

- participants in market processes at the diplomatic level; improving positions in
international ratings;

- increasing the opportunities of countries to enter foreign markets, attract foreign
investment.

The status of trade representations characterizes certain relationships: when the
state (private company, commercial organization) carries out the processes of
organization, coordination and stimulation of export operations); when the trade
representation is effective in implementing the initiatives, resources and management
decisions of business representatives.

For example, foreign experience shows the different capabilities of countries in
expanding networks of diplomatic missions. The Global Diplomacy Index ¢ 2023
rating shows the following data: China — embassies / high commissions (173);
consulates, consulates-general (91); permanent missions (8); other representations (2);
United States = (168); (83); (12); (8); Tiirkiye =(145); (93); (12); (2); India = (135);
(50); (5); (4); European Union = (132); (0); (8); (3); Japan = (152); (66); (10); (23);
France =(158); (72); (18); (1); United Kingdom—(156); (51); (11); (7); Germany =
(148); (74); (8); (0); Italy =(124); (74); (8); (0) and other countries [1].

At a macro level, diplomatic networks continue to expand and deepen — reflecting
that, despite the ease of online connectivity, governments the world over continue to
invest in face-to-face diplomacy. Great power rivalry is as prevalent in diplomacy as
in other fields. Issues such as Russia’s war in Ukraine have also led to declines in some
countries’ networks. Other countries have thinned their presence in particular regions
as priorities change, while geopolitical competition has propelled the Pacific and Asia
into focus [2].
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Important aspects of the activities of trade missions abroad in support of exports
include various aspects: political, diplomatic, security, institutional, trade-political,
legal, financial, strategic, etc. The evolution of the trade mission institution is complex
and problematic. But the development of diplomatic channels, new negotiation
platforms, international contacts, investment climate, strategic partnership, market
trust - this is very important for increasing the opportunities and positioning of
economic entities in regional, international and world markets.

For example, in the "Regulations on Foreign Diplomatic Institutions of Ukraine",
the main functions of foreign diplomatic institutions include:

- analysis of the state of relations between Ukraine and the host state or
international organization, the foreign and domestic policy of the host state, its socio-
economic development, and the activities of the international organization;

- preparation of proposals for the development of political, economic,
humanitarian, cultural, scientific and other ties between Ukraine and the host country
or international organization,;

- promoting the export of products of Ukrainian origin, attracting investments to
Ukraine;

- promoting the development of scientific and technical cooperation between
Ukraine and the host state or international organization, in particular in the areas of
innovation, technology transfer, and protection of intellectual property rights [3].

The task of trade missions is focused on long-term development goals in the system
of public administration, legislative, political, organizational, financial, informational
and logistical support. In this context, the course of economizing diplomacy and
developing its types (trade, commercial, environmental, energy, climate, cultural) is
important for Ukraine. Because economic diplomacy performs a number of important
functions: executive, security, intermediary, mediation, patronage, paternalistic,
image-building.

In general, initiatives on the diplomatic front are associated with the modernization
of the activities of the Department of Economic Cooperation of the Ministry of Foreign
Affairs of Ukraine. The activities of the Council of Exporters and Investors, the Export
Credit Agency have also been intensified. This has allowed the introduction of new
criteria and indicators for assessing the effectiveness of promoting the development of
exports and investments in the activities of foreign diplomatic institutions and
missions.
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Abstract :

By delving into the impact of the digital economy on the efficiency improvement
of the logistics industry, it was found that digital technologies have significantly
changed the operation mode of logistics through three mechanisms: technological
empowerment, pattern innovation, an element-driven. Technologies such as intelligent
warehousing, 5G communication, and artificial intelligence have enhanced the
efficiency of warehousing and transportation. Technological innovations like digital
twins and block chain have innovated management models, and data elements have
optimized the resilience of the supply chain. However, the digital transformation of
logistics faces challenges such as unbalanced infrastructure and weak data governance.
Therefore, it is necessary for the government, enterprises, and all parties to collaborate
and adopt measures such as policy support, platform construction, and talent
cultivation to promote a comprehensive improvement in logistics efficiency.
Keywords: Digital economy, logistics efficiency, smart logistics, technological
empowerment, digital transformation, supply chain resilience, data governance,
logistics cost

1. Introduction

Nowadays, digital technology is rapidly integrating into various industries, and the
digital economy has become the main driving force for upgrading industries. As a
fundamental service industry that supports the operation of the national economy, the
operational efficiency of the logistics industry directly affects the smoothness and cost
control of the entire economic system. The latest data disclosed by the China
Federation of Logistics and Purchasing shows that the application of artificial
intelligence technology in the logistics supply chain has reached over 37% [1].

After the deep integration of cutting-edge technologies such as big data, cloud
computing, and Al with all aspects of the logistics industry, the digital economy is
gradually transforming the operational methods of traditional logistics. However, in
those third-world countries where the degree of digital transformation has not reached
the desired level, the improvement of operational efficiency for logistics enterprises
faces numerous difficulties. The main obstacles stem from multiple aspects: relatively
lagging existing infrastructure, limited financial investment capacity, scarcity of
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professional technical talents, and concerns over data security. These factors
collectively restrict the full implementation of advanced digital technologies [2].By
analyzing the mechanism through which the digital economy affects logistics
efficiency and examining the practical challenges encountered during the
transformation process, it can provide a reference for the high-quality development of
the industry.

2. The Impact Path of Digital Economy on the Operational Efficiency of the
Logistics Industry

2.1 Technology Empowerment

With the widespread application of new information technologies such as the
Internet and the Internet of Things, the operational efficiency of each link in the
logistics process has been significantly improved. According to the latest statistics, the
overall scale of China's intelligent warehousing market reached 176.05 billion yuan in
2024, with a year-on-year growth rate of 14.8% [3].The widespread adoption of
intelligent technologies in the warehousing sector has significantly enhanced the
efficiency of warehouse management. When an automatic sorting line is equipped with
an image recognition system, the processing speed is greatly accelerated, the error rate
drops sharply, and personnel costs are also reduced significantly.

When 5G network is combined with edge computing technology, the data
processing response becomes more timely. The intelligent distribution center uses local
servers to quickly calculate the optimal parcel transportation routes, making the entire
process more smooth. The implementation and application of machine learning models
in specific tasks such as transportation arrangement and route planning have promoted
the improvement of the overall efficiency of the enterprise.

2.2 Pattern Innovation

By leveraging digital twin technology, the logistics operation mode is shifting from
traditional physical management to intelligent control. A large number of sensors are
installed at key nodes such as warehouses and transportation vehicles, collecting real-
time data on inventory levels and vehicle movement trajectories, enabling managers to
keep track of the logistics status at any time. In case of emergencies, the system can
identify and address issues more quickly [4].

During route planning, the simulation test using real-time traffic data enables
vehicles to avoid running empty and makes warehouse management more flexible.
Blockchain technology facilitates smoother cooperation among different enterprises.
Through the shared database, various vouchers are automatically checked, resulting in
significantly shorter reconciliation time and reduced cost expenditures. The
implementation of multimodal transport's "one document system" helps enterprises
save costs and enables faster cargo transportation.

2.3 Element-Driven

Enterprises are increasingly recognizing the value of data in boosting operational
efficiency. Smart logistics systems streamline industry-wide operations while
enhancing supply chain stability. Major corporations have implemented a three-tier
system architecture through industrial internet technologies, utilizing regional cloud
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platforms to centrally process data across locations. This enables remote equipment
management and ensures seamless coordination among multiple warehouses.

The increasing number of Internet of Things devices in key locations of logistics
provides support for the flow of various data. The way to make decisions based on data
enables enterprises to respond to changes in market demand more timely and makes
the supply chain more flexible and reliable.

3. Actual Constraints Faced by the Digital Economy in Promoting Logistics
Development

3.1 Inadequate Matching between Infrastructure Construction and Technology
Application

There are significant differences in development levels among regions. Intelligent
logistics projects in developed areas have a larger deployment scale, while in
developing regions, although the growth rate is relatively fast, the overall base is still
relatively small. Small and medium-sized logistics enterprises encounter dual
constraints: the initial capital investment is high, and the cost of installing and
deploying intelligent equipment is expensive; the existing operation system is difficult
to connect with new technology equipment, the system compatibility problem is
prominent, and the market penetration rate of standardized technical solutions still
needs to be improved.

The coverage of 5G dedicated networks is limited, and the construction of large
logistics parks has progressed relatively smoothly, while the network coverage in small
and medium-sized parks lags behind. The unbalanced distribution of infrastructure
construction restricts the wide promotion of digital logistics.

3.2 The data management system and security protection pose prominent risks

The issue of information barriers among enterprises is significant, hindering the
full utilization of data resources. The interface specifications of various organizational
systems are not unified, and the degree of data exchange and cooperation among
organizations needs to be further enhanced. The inconsistency in data quality levels
affects the application effect of intelligent algorithms, and the completeness and
timeliness of logistics business data still need to be improved.

The security threats and risks are increasing simultaneously. The identity
verification mechanism 1s lacking in information transmission processes, the
popularity of encryption technology is insufficient, and data leakage incidents in the
logistics field occur frequently. Some enterprises lack a sound emergency response
system, and the level of data security protection urgently needs to be strengthened.
When using digital assistant services, it is necessary to fully consider the compatibility
of data security norms and relevant legal requirements in key areas such as data control
rights, data processing permissions, and user authorization management [5].

3.3 Dual Shortage of Funds and Talents

The financial pressure brought about by digital transformation imposes a hard
constraint on small and medium-sized enterprises. Large enterprises have a larger scale
of technological investment, while small and medium-sized logistics enterprises have
relatively limited investment. The lack of funds restricts the exploration and practice
of digital technology application by small and medium-sized enterprises.
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The shortage of comprehensive talents is even more severe. There is a shortage of
talents who possess both logistics management and information technology
capabilities. The recruitment process for enterprises is lengthy, and the mobility of core
position personnel is high. The shortage of talents has become an important bottleneck
restricting the development of digital logistics.

4. Optimizing the Path

Logistics platform enterprises and digital service providers should intensify efforts
to develop cloud platforms for small and medium-sized enterprises, enhance the
collection, analysis, and application of logistics big data, and encourage the
establishment of "one-stop" logistics data platforms [6].

At the policy level, efforts should be accelerated to formulate national standards
for smart logistics data security and equipment interfaces, implement relevant fiscal
subsidy policies, and focus on supporting the digital transformation of small and
medium-sized enterprises. At the technical level, a national-level logistics data sharing
platform should be constructed to promote data collaboration among regions and
reduce data circulation costs.

At the industrial level, leasing-based intelligent equipment solutions should be
promoted, and a school-enterprise joint training mechanism should be established to
directly provide specialized talents. Through collaborative efforts from multiple
parties, a favorable ecosystem for digital logistics development can be formed.

5. Conclusion

The digital economy, through the triple mechanisms of technological
empowerment, model innovation and factor-driven growth, has transformed the
efficiency structure of the entire logistics chain, becoming an important driving force
for the improvement of quality and efficiency in the industry. However, existing
problems such as unbalanced infrastructure development, limited data governance
capabilities, and insufficient supply of factors still exist, hindering the full display of
the transformation outcomes. In the future, it is necessary to achieve this through joint
efforts in policy guidance, technological innovation and industrial collaboration,
promoting the transformation of logistics efficiency from local optimization to overall
improvement, and achieving the goals of controlling logistics costs and improving
efficiency.
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ABSTRACT

Pedagogical mastery determines the intellectual, emotional, and moral quality of
classroom interaction, directly shaping the effectiveness of learning outcomes. The
ability of teachers to integrate subject knowledge with methodological flexibility
transforms instruction into an active and reflective process. The quality of education in
schools depends not only on curriculum design but also on the teacher’s professional
self-awareness, communication culture, and creative application of teaching strategies.
Pedagogical mastery aligns teaching with students’ cognitive and socio-emotional
needs, ensuring inclusive and developmental learning environments. This study
explores how mastery in pedagogy affects the overall quality of education through
teacher—student interaction, innovative methodology, and reflective teaching

Key words: pedagogical mastery; teaching quality; teacher—student interaction;
reflective practice.

Introduction

The role of the teacher in the modern education system extends far beyond the
transmission of information. A teacher’s pedagogical mastery expresses the depth of
their theoretical knowledge, emotional intelligence, and ethical responsibility toward
learners. In contemporary schools, where learning environments are diverse and
complex, pedagogical mastery functions as the foundation for sustaining motivation,
engagement, and effective learning habits among students.

Teaching quality emerges as the decisive factor in educational success, surpassing
the influence of material resources or infrastructure. According to Hattie [2012], the
teacher’s effectiveness accounts for the most substantial variance in student
achievement, as their instructional design and feedback mechanisms construct the
learning experience. This mastery involves not only command of the subject but also
the competence to connect knowledge with lived experience, to interpret learners’
emotions, and to manage the dynamics of the classroom through empathy and
authority.

In many education systems, pedagogical mastery is now associated with reflective
practice and the ability to adapt to changing contexts of learning. Dewey [1933]
emphasized that reflection transforms experience into genuine learning, and teachers
who apply reflective thinking continuously refine their instructional practice. Such
mastery therefore represents a process of continuous reconstruction rather than a fixed
skill set.
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Literature Review

Pedagogical mastery as a professional construct has been conceptualized through
multiple theoretical lenses. Shulman [1987] introduced the idea of “pedagogical
content knowledge,” asserting that the true mark of an expert teacher lies in the
synthesis between subject expertise and pedagogical reasoning. This approach
contrasts with earlier views that treated teaching as a primarily technical process.
Vygotsky’s sociocultural theory [1978] provided a psychological foundation for
understanding how teachers mediate learning through social interaction, scaffolding
students” movement from dependence to independence. The teacher’s mastery thus
becomes a form of guided participation in constructing meaning.

Research by Darling-Hammond [2000] demonstrated that teacher preparation and
ongoing professional development directly influence student achievement, especially
when training includes reflective practice and classroom-based research. Similarly,
Fullan [2007] linked pedagogical mastery with change leadership, highlighting the
teacher’s role as a cultural agent who transforms learning environments through
collaboration and innovation. These studies collectively affirm that mastery is a
dynamic interplay between theory, personal disposition, and situational judgment.

Studies in educational psychology underline that pedagogical mastery enhances the
affective climate of the classroom, improving motivation, trust, and resilience. Pianta
[1999] described emotionally supportive teacher—student relationships as the structural
core of effective learning. Likewise, Hargreaves and Fullan [2012] emphasized that
teachers’ professional capital—comprising human, social, and decisional
dimensions—creates sustainable quality in schools. The mastery of pedagogy
integrates these capacities, ensuring that instruction aligns with both academic rigor
and emotional safety.

Empirical studies also reveal that innovative teaching methods, grounded in
pedagogical mastery, elevate cognitive engagement. According to Marzano, Pickering,
and Pollock [2001], effective instructional strategies—such as cooperative learning
and formative assessment—produce measurable gains when teachers implement them
with reflective awareness. Moreover, the integration of digital technologies requires
pedagogical competence to maintain meaningful interaction rather than passive screen-
based instruction [Mishra & Koehler, 2006]. Therefore, pedagogical mastery becomes
the filter through which innovation either strengthens or weakens educational quality.

Research discussion

Pedagogical mastery influences educational quality through several interconnected
mechanisms that operate simultaneously in classroom life. First, it shapes the nature of
teacher—student communication. When communication is dialogical rather than
directive, students experience ownership of learning, which increases cognitive
investment and autonomy. Teachers who demonstrate mastery regulate classroom
discourse, ensuring that every question, pause, and feedback moment fosters
intellectual curiosity rather than compliance. Observational studies indicate that such
interaction styles raise student achievement and engagement [Hattie, 2012].
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Second, pedagogical mastery refines the organization of learning processes.
Teachers with developed mastery structure lessons around clear objectives but remain
flexible to adapt to emergent learning needs. This adaptability transforms the classroom
into a living system rather than a scripted performance. In practice, this means
connecting curricular content with students’ local contexts, incorporating collaborative
projects, and applying formative assessment to guide learning trajectories.

Third, mastery influences the moral and emotional tone of education. A teacher’s
sensitivity to individual differences and cultural backgrounds establishes trust, which
is an indispensable precondition for risk-taking in learning. According to Noddings
[1992], the ethic of care in teaching transforms instruction into a relationship of moral
reciprocity, where students internalize values through authentic encounters rather than
abstract rules. Such relational competence distinguishes mastery from mere technical
proficiency.

Fourth, pedagogical mastery stimulates innovation in teaching methods. Teachers
who internalize constructivist principles use inquiry-based learning, problem-solving,
and reflective dialogue to encourage higher-order thinking. This transition from
transmission to transformation redefines the student’s role from recipient to co-creator
of knowledge. Research by Joyce and Weil [2000] shows that model-based instruction,
when applied with pedagogical finesse, enhances both conceptual understanding and
metacognitive control.

Finally, the teacher’s mastery contributes to the institutional culture of quality. It
affects mentoring relationships among teachers, fosters collective reflection, and
promotes a shared vision of improvement. Schools with a high concentration of
pedagogically competent teachers demonstrate stronger internal coherence and better
student outcomes [Darling-Hammond, 2010]. In such environments, pedagogical
mastery becomes contagious, forming the nucleus of educational excellence.

Conclusion and recommendations

Pedagogical mastery remains the decisive determinant of educational quality in
general education schools. It transforms teaching from mechanical repetition into
creative and ethical action grounded in knowledge, reflection, and empathy. Schools
that cultivate pedagogical mastery among teachers experience higher levels of
academic performance, social inclusion, and emotional well-being.

Teacher training programs should embed reflective practice, peer observation, and
action research as integral components of professional growth. Continuous
professional development must not be limited to technical workshops but should
encourage teachers to experiment, collaborate, and theorize their practice. Policy
frameworks need to recognize pedagogical mastery as a measurable criterion of
educational quality, linking it to both teacher evaluation and institutional support.

In essence, pedagogical mastery is the living bridge between educational ideals and
classroom reality. Strengthening it ensures that learning becomes not only effective but
also humanizing, sustainable, and transformative for both students and teachers.
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METOANYHI HAITPAMKHU Y ®POPMYBAHHI
XYJA0KHbO-IIIHHICHUX OPIEHTALIHA
MAHUBYTHBOI'O BUUTEJISA MY3UYHOTI'O
MUCTEITBA

Crparan-AprumkoBa Tersna bopuciBua,

JIOKTOpKA MeIaroriyHux Hayk, npodecopka,

npodecopka kadeapu Teopii Ta METOAUKYA HaBUYaHHS MUCTEIIbKUX TUCIMILIIH,
bepnsHChKM nep)KaBHUM TTeIaroT1YHUN YHIBEPCUTET

by3oBa Ouena /ImutpiBHa,

KaH/IUJIaTKa MeIaroriyHuX HayK, TOICHTKA,

3aBigyBauka Kadenpu Teopii Ta METOJAUKU HAaBYAHHS MUCTEUBKUX TUCIUILIIH,
bepasiHchkuil nepaBHUN MEJAroriYHUN YHIBEPCUTET

[Ipouecu inTerpaiii Ta mio0amizaiii KyJIbTypHOTO MPOCTOPY MPIOPUTETHUMHU
3aBIAHHSMHU OCBITM BHU3Ha4WJIM (OPMYBaHHS JTyXOBHO-TBOPUOi OCOOHMCTOCTI, fKa
XapaKTEePU3YEThCS TBOPYOK 1HJMBIAYaJIbHICTIO, BUCOKHM pIBHEM, OCBIYEHOCTI,
KYJIbTYPH, PO3YMIHHSIM CYyTHOCTI CYCIUIbCTBA 1 JTIOIMHHU Ta iX B3aEMO3B 3Ky y IIPOLIEC]
PO3BUTKY, 3[aTHICTIO Mi3HABATHU M YCBIJOMJIIOBATH HAI[lOHAJLHI I[IHHOCTI, BOJIOAITH
3HAHHEBUMU apredakTamu, MIEBHUMU TEXHOJIOT1SIMU XKUTTETBOPUOCTI,
pealnizoByBaTUCh y npodecii.

JltonuHa 1 CyCHIILCTBO HE MOXKYTh ICHYBaTu 0€3 1miHHOCTeH. «CBIT JIONUHU — II€
CBIT IIHHOCTEH, SIKUW TMOCTIMHO OHOBIIOETHCS B Mporieci po3BuUTKy. LliHHOCTI mis
OyTTs JIIONMHU MalOTh OCHOBOMOJOXXHUU  XapakTep. BOHM  CTBEpIKYIOThH
YHIBEPCAIBHICTD JIFOIMHU, TOOTO ii 3aTHICTh BUXOJAUTH 32 MEXKI CBOTO OAMHUYHOTO,
OKPEMOTO ICHYBaHHS K MPHUPOTHOTO, TaK 1 coiayibHOTO» [1, C. 44].

BaxxnuBuUM YMHHHUKOM PO3BUTKY 1 (pOopMyBaHHS OCOOMCTOCTI € MHUCTEUTBO. SIK
cnernugiuna Gopma mi3HaHHA Ta BiI0OpaKeHHS HABKOJIUIIIHBOI IHCHOCTI B XYIOXKHIX
oOpazax, K HOCIH XyHOXHIX I[IHHOCTEW, MHCTEUTBO CBOIM OCHOBHHMM 3aBIaHHSM
BHU3HAUa€ BUXOBAaHHS «JIYXOBHOI UyTTEBOCTI», JIIOASHOCTI, HEOAMTYKOCTI A0 CBITY
YVHIBEpCaJIbHUX IIHHOCTEW 1 ceHciB. CaMe€ MHCTEITBO MOKJIMKAHE «BIITBOPUTH
LIHHICTh OYyTTSl JIOIWHU, MPOTHCTOSNTH PYWHALISIM TEXHOKPATUYHOTO MUCIICHHS,
BY3bKOMY MIAXOY J0 YCBIAOMJIEHHSI CEHCY JIFOACHKOTO OYyTTS 3 MO3ULINA O€31yIIHOTO
MpaKkTUIU3MY 1 yTrmitapusmy» [3, ¢. 45]. Came MHCTENTBO Aa€ 3MOTY OCOOMCTOCTI
3aCBOITH YHIKaJIbHI CMHCIIY JIFOJICTBA 1 CTBOPIOBATH CBOIT BiacHi [2, ¢. 29-30].

3MICT MUCTEIBKOT OCBITH CIPSMOBAaHO Ha PO3BUTOK Yy MalOyTHIX (axiBIliB
MHCTEITBA IIHHICHOTO CBITOIVIAHOTO CIPUMHATTS M CTAaBJICHHS JI0 COIIAJIBHOTO 1
MPUPOTHOTO HABKOJIUIIHBOTO CBITY, caMOro cede, «HaOyTTs €CTETUYHOIO JOCBINY,
KYJBTYPU MUCJICHHS 1 OYYTTIB, 3AaTHOCTI /10 CIUIKYBaHHS 3 XyJ0KHIMU I[IHHOCTAMU
y TIpOIIeci aKTUBHOT TBOPUOi AisIbHOCTI [4, c. 29-30].

[Icuxomnoris TBOPYOCTI, MOCHIHKYIOUM TICUXOJIOTIYHI «MEXaHI3MW» 3I1HCHEHHS
aKTy TBOPYOCTI, BU3HAYA€ TBOPYICThH SIK JISJIbHICTb, KIHIIEBUM PE3YJAbTAaTOM SIKOi €
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CTBOPEHHSI HOBUX MareplaJlbHUX 1 TyXOBHMX I[IHHOCTeH. CaMe y TBOPYOCTI JIFOAMHA
CaMOCTBEPKYETHCS IK OCOOMCTICTD, BIUYyBAE TUHAMI3M, TIOBHOTY JKHTT, CBO6OI[y

Binomo, mo npodecis BUnTENS MY3HYHOTO MHCTENTBA 33 CBOCIKO CYTHICTIO €
TBOPHOIO 1 IPYHTYETBCS  HA JIaJeKTUYHINA B3a€MOJIi XyJOXKHBOTO CIPHIHSTTS,
1HTepIIpeTaiii, TBOPYOCTI.

[TeproocHOBOIO XyM0KHIX OpPIEHTAIlI OCOOMCTOCTI € XyHOXKHE CIIPUMHSITTS.

VY HayKOBHX Mpansgx YKpaiHChKOi BUEHOI, megarora-my3ukanta O. PynHunbKoi nei
(hDCHOMEH TPAKTYEThCS SK «BHUJ XyAOKHBOI MISUTBHOCTI, CIPSMOBAHUN Ha ILJIICHE
OCSITHEHHSI MHUCTELBKOTO TBOPY K €CTETUYHOI IIHHOCTI, IO CYIPOBOIXKYETHCS
€CTCeTUYHMMHU TIePEKUBAHHSAMM Ta acOIIaTUBHUMHM ysABJICHHsAMW» [4, c. 131].

CdopmoBaHa KyapTypa CHpPUHHATTS, NHILIE BYEHa, Iepefdadyae OpraHiuHy
€IHICTh €MOIIMHOI peakIlli 3 aHaJITUKO-CUHTETUYHOIO IISUTHhHICTIO CBIJJOMOCTI, TOMY
NEePEeKUBAaHHSA XyAOKHBbOI OOpa3HOCTI, K €IMHO MOXJMBa (opMa CHUIKYBaHHS 3
MUCTEITBOM, IPOHU3YE BC1 KOMIIOHEHTH CIPUMHATTS, B1II3€PKATIOI0UH PI3HOMAHITHY
JMHAMIKy €MOLIMHUX peakilii: BiJ Oe3nocepeaHbO-UYyTTEBUX IMPOSIBIB JO BUIIUX
eMoliil ecretnyHol Hacomoaw»  [4, c. 109]. Sk y3arajibHeHHMII BHUJ yXOBHO-
MPaKTHYHOI JiSTBHOCTI, miakpecoe O. PynqHuiipka, «XynoKHE CIPUAHATTS BUMarae
HE TUIbKH JIOTTYHOTO OCMUCIJIEHHS OAepKaHo1 iHpopMallii, aje il moTpedu yCBIAOMUTH
Ta IHTEPIPETYBAaTH pE3YJIbTaTH CyO €KTHBHOTO €MOLIMHOIO OCSTHEHHS OOpa3Ho-
CHUMBOJIIYHOTO 3MICTY TBOpY» [4, c.101].

VY CTpyKTypl XydOKHBOTO CHIPUHHSATTS MEJAaroroM BHOKPEMJIEHO TPU OCHOBHI
CKJIQJIOBI:

— MePBUHHE O3HAHOMIICHHS 3 XyJI0KHBOIO 1H(OpMAITI€I0, 1T CCHCOPHE PO3PI3HEHHS,

— aHaJIi3 BUPA3HO-CMUCIIOBOTO 3HAUEHHS XyJI0KHbOI MOBH;

— IHTEpIpeTallisi Ta €CTETHYHA OI[IHKA XyJI0’)KHBOTO CMUCITY TBODY.

3a3Haunmo, 110 GaxoBi AUCIUIUIIHA (My3UYHO-TEOPETUYHI, My3UYHO-ICTOPUYHI,
MY3UYHO-BUKOHABCHKI) MalOTh Oaratuii apceHal cnenudiuHux MetoaiB. Buokpemumo
YHIBEpCaJbHI IHTEPAKTUBHI METOMIH, 5Kl aIallTyIOThCS BIJIMOBIIHO 10 OCOOIMBOCTEM
KOKHO1 (paxoBOi JUCHUIUIIHYU 1 € 3HAUyIIMMHU y (OpMYyBaHHI LIIHHICHUX OpI€HTALIN
MaiOyTHHOTO BUMTENS My3UIHOTO MUCTEIITBA.

Jlo 1MX METOAIB BIHECEHO: METOJ AaHaNlI3y-1HTEepIpeTalii, MEeTOJ XyHOXKHIX
aHaJIOri, IHTErPOBAaHUI METON XyAOXKHbO-TBOPUYHMX MPOEKTIB. 3a3HAYUMO, IO HUMU
MeTogaMu mpouec GOpMyBaHHSA XyAOXKHBO-I[IHHICHUX OpI€HTAIlil HE OOMEXY€EThCS.
[InigHuMu €  MeToaw  Tearpaiizamii, 1HCIIGHi3alii, I1MIIpOBI3allii, TBOPUYOTO
MY3UKyBaHHs, aHCaMOJIEBOTO BUKOHAHHS Ta 1HIII.

EdbextuBHuM y ¢dopMyBaHHS I[IHHICHHX OpI€HTAIlld MallOyTHHOTO BUMTEIS
MY3WYHOTO MHUCTELTBAa € METOJ| aHaJli3y-1HTeprperanii. Ik nIuIgX mi3HaHHA, Crocio
BHUBUYCHHS XyJOXHBOTO TBOPY, IHTEPIPETAIIMHANA aHAJI3 CIPIMOBAaHUN HA TOMIYK 1
BUSIBJICHHSI OCOOWCTICHO 3HAUYYyIIUX CEHCIB, 1HAMBITYaJIbHOTO CTaBJICHHS, OIIHKH,
CIOPUMHSATTS, CIIB3ByYHHUX BJIACHOMY IYXOBHOMY CBITY OCOOMCTOCTI, ii pO3yMIHHIO,
XyJ0’)KHbO-ECTETUYHOMY JOCBIY.

Lleli meToA 3yMOBIIOE BUKOPHUCTAHHS Yy TMPOLEC] XYIOKHBOTO CIPUMHATTS
IHTErpOBAHOTO METOAY XYIOXKHIX aHajioriid (mapasnesneil, TONOBHEHb, 31CTABIICHb,
CTBOPEHHSI KyJIbTYPHOIO KOHTEKCTY), 3a0e3Ieuye XyI10)KHbO-CBITOIVISIAHY Opl€HTAIIIO,
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aKTUBI3Y€ XYJIOXXHE MHCJICHHS, 3AaTHICTh [0 CIIBIEPEKUBAHHS, EMOIIMHOT
imeHTudikarii, eMnaTiiHoro MPOHUKHEHHS B XyA0KHbO-00pa3HU 3MICT TBOPY.

OcoOmuBoro 3HaueHHs1 y (GOpMyBaHHI XYIOKHBO-IIIHHICHUX Opi€HTaIliil HaOyBae
METOJ] TPYHOBOT0 XY/I0’KHBO-TBOPUYOTO TPoeKTy. CITiJl 3a3HAYMUTH, 1110 1 METOJ] aHATI3Y-
1HTepIperamnii, 1 METOA XyHOXKHIX aHaJIOTi € CKJIaJOBUMHU IHTETPOBAHOTO M
IHTEPaKTUBHOTO METOJy TMPOEKTIB, a/pke BXKE Yy TPOIECi aHamidy, CHHTE3Y,
iHTepIperamii  XyIoKHIH  o0pa3  MPOEKTYETHCS,  y3araJbHIOETHCA,  IIITICHO
YCBiIOMITFOETHCSI.

VYHIKaJIbHICTH U €(h)eKTUBHICTH I[OTO METOTY 3yMOBIIIOETHCS HOTO OP1EHTOBAHICTIO
Ha CaMOCTINHICTb, BIATIOBIIAJIbHICTh, B3a€EMOPO3yMIHHS, B3a€EMOJOIIOMOTY, CITIBIIIO,
criBTBopyicTh. CaMe y Takid CHUIBbHIM MPOEKTYBAJIbHIM ISJIBHOCTI BHSBIISETHCS
IMiHHICHA  cdepa CTyAeHTa, BiIOYBa€ThCsA I1HTEHCHQIKAIIL TBOPYOrO IMPOIIECY,
AKTUBHHM PO3BUTOK MEXaHI3MIB emnarii Ta pedrnekcii, nge cy0 €KTUBHE
CIIBIIEPEKUBAHHSA Ha0yBa€ HOBUX pHUC, CTAHOBUThH JYXOBHO-TBOpPYY, E€MOIIHHO-
BOJIBOBY Ta IHTEJIEKTYaJIbHY €JHICTb.

dopMyrodH 31aTHICTh MaiiOy THEOTO BUMTENS My3UIHOTO MUCTEITBA O PO3YMIHHS
M MI3HAHHS XYI0KHbO-OOpPa3HOTO 3MICTY TBOpY, 3ajlydaroyd 10 AIaJIOTIYHOIO 1
TBOPUYOTO CHUJIKYBaHHS 3 aBTOPOM, XyIOKHIM 00pa3oM, caMuM cO0O010, CIIPallbOBYE i
peanizyeTbes akcionoriyHa (yHKIIs MUCTEITBA, 1110 3yMOBJICHA NIMOMHOIO MUCJICHHS,
€MOIIIHICTIO CIPUMHATTS-CITIBIEPEKUBAHHS.

BusznauenicTh MaWOyTHBROTO BYMTENI MY3MYHOIO MHCTENTBA 3  I[IHHICHUMHU
plopuTeTaMl B  MHCTENTBI 3a0€3MEUy0Th XyJOXKHBO-I[IHHICHI OpIl€HTallli, SKi
nependadyarTh CPOPMOBAHICTh XYIOKHBOTO CIPUMHATTSA, 3AATHICTh J0 XYIOKHBOTO
CIIBIIEPEKUBAHHA, eMIIaTii, peduieKkcii, CcaMOBUpaXEHHs 1 camopeanizalii Yy
MUCTELBKIA IISTIBHOCTI.

Cnucoxk jgireparypu

1. Kpemenr B. ®inocodis IHOIUHOLUEHTPU3MY B OCBITHBOMY MPOCTOPI.
®dinocodis moaunu 1 ocsita. Kuis: «MII Jleca», 2012. C.44.

2. Macon 3aranpHa MUCTELbKAa OCBITa: Teopis 1 mpakTuka: MoHorpadis. Kuis:
[Tpomins, 2006. 432 c.

3. Tlamanka I. M. Ilemarorika muctenTBa (Teopis 1 METOAWMKAa BUKJIAJaHHS
MucTerpkux nucuuiuiin). Kuis: Ocsita Ykpainu, 2008. 274 c.

4. Pymauneka O.I1. ITlemarorika 3arajmpHa Ta MHCTEIbKA : HaBY. I10CIO.
Tepuomnins : HaBuansna kaura — borman, 2005. 360 c.
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THHOBAIIIMHI NIIXOJU 10 OPTAHI3AILIIL
I'YPTKOBOI AISIJIBHOCTI 3 IHOOPMATHKHU ¥
CTAPHIINA HIKOJII

Cikan IBan /ImutpoBuy
3100yBad qpyroro (MariCTepchbKOro) PiBHS BUIIOT OCBITH
JKutomupcrKkoro aep:kaBHOTo yHiBepcuteTy iMeHi .dpanka

AHoTamisi. Y cTaTTl pO3TJISHYTO 1HHOBALIMHI MIAX0AM A0 OpraHi3allii rypTKoBOi
TUAJBHOCTI 3 1H(GOPMATUKH Yy CTapIlii IIKOJl SK BaXJIMBOTO 3aco0y PO3BHUTKY
11 (ppoBoi KOMIIETEHTHOCTI YuHiB. [IpoaHanizoBaHOo cy4acH1 TEHACHINT BIIPOBAIKEHHS
IHTEPaKTUBHUX Ta TBOpUUX (opm mo3zaypouHoi podbotu. OcoOnuBy yBary mpuijacHO
BUKOPHCTAHHIO €JIEMEHTIB Teimidikariii, npoektHoro HaBuanHs Ta STEM-texHonorii
y mOpoueci oprasizamii rypTkiB. BUsHaueHO mejaroriudi yMOBH, IO 3a0€3MedyIoTh
€(EeKTUBHICTh TYPTKOBOI [ISJIBHOCTI 3 ypaxXyBaHHSM BIKOBUX Ta Mi3HABAJIbHHUX
0COOJIMBOCTEN CTAPUIOKIACHUKIB.

[TigkpecneHo 3HaYeHHsI MOTUBALIIITHOTO aclIeKTy y (pOpMyBaHH1 CTIMKOrO IHTEPECY
1o 1H(opmaTuku Ta MNpPOQECcIHHOrO CaMOBU3HAYEHHA Y4YHIB. 3a3HAY€HO, WIO0
3aCTOCYBaHHA  IHHOBAlIMHUX  NIAXOJIB  CHOpPUSE  PO3BUTKY  KPUTUYHOTIO,
QITOPUTMIYHOTO Ta KpPEAaTUBHOTO MHCIEHHSA. Y CTarTli Yy3arajbHEHO JOCBiJ
YKpaTHChKHUX 1 3apyOI’KHUX IEJaroriB MO0 OpraHizallii mo3aypo4Hoi AiSUIBHOCTI 3
1H()OPMATHKHY.

Beryn. CyyacHa cuctema OCBITH YKpaiHu OplEHTY€EThbCs Ha (hOPMYBaHHS B YUHIB
KIIFOYOBUX KOMIICTEHTHOCTEH, cepell SKHUX OCOOJMBE MicIle Iocijzae mu¢ppona.
[npopmarrka sk HaBYANBHUI MpEeaMET BIAITPA€ MPOBIIHY POib Y PO3BUTKY BMIHb
mpaioBatd 3 iH(opmali€en, BUKOPUCTOBYBATH LU(POBI 1HCTPYMEHTH, MUCIUTH
QITOPUTMIYHO Ta KpeatuBHO. IIpore 0OMexkeHICTh HaBUAJbHUX TOAUH 1
CTaHAAPTU30BaHUN 3MICT TPOrpaMH HE 3aBXKAM JAlOTh 3MOTY IOBHOIO MIpPOIO
PO3KPUTHU NOTEHIIa)l CTAPIIOKIACHUKIB Yy Lii cdepi.

VY 1bOMy KOHTEKCTI Ba)JIMBOTO 3HA4YE€HHS HaOyBae TypTKOBa [ISJIBHICTH 3
iH(opMaTHKH, 110 3a0e3Medy€e pO3IUPEHHS OCBITHHOIO MPOCTOPY, CTBOPIOE YMOBHU
JUISL PO3BUTKY 1HTEpeciB, 3a10HOCTeM 1 TBopYoi iHIIIaTUBU Y4HIB. [ypTKu
nependaydaroTh creuru@iuyHy CIUIBbHICTh YUYHIB, SIKa TPYHTYETHCS Ha TOOPOBUIBHOCTI,
CHUJIBHOCTI IHTEPECIB 1 CIPSIMOBAHOCTI Ha TIEBHUU BUJl HABYAIBHOI UM MPAKTHYHOT
TisTbHOCTI. BOHM JO3BONIAIOT, HA TMPAKTUIl MPOJASMOHCTPYBATH 3aCTOCYBaHHS
TEOPETUYHUX 3HAaHb, OTPUMAHUX Ha YPOKaxX, Ta CHPHUSAIOTH (POPMYBAHHIO HABUYOK
CaMOCTIITHOT pOoOOTH, TOCTIIKEHHSI 1 TBOPYOTO MUCIICHHS.

['yptku 3 1HQOpMATUKM MOXKYTb MaTH pi3HE CHPSIMYBaHHS: BIJl TEXHIYHOI
TBOPYOCTI (KOHCTPYIOBAHHSI, MOJICIIOBAHHS, EKCIIEPUMEHTYBaHHS) 1O PO3BUTKY
NPUKIAAHUX HABUYOK — IMpOrpamMyBaHHS, BIACOMOHTaxy, TpadiuHoro auszainy,
CTBOpPEHHsSI Be03acTOCyHKIB Tomo. Came B Mexax M03aypoOvyHOi MAiSUIBHOCTI €
MOXJIMBICTh YIPOBAKEHHS 1HHOBAIIMHUX TMEIaroTiYHUX TEXHOJOTIH, TaKuX SK

109



EDUCATION
WORLD SCIENCE: PROBLEMS, ISSUES AND PROSPECTS FOR DEVELOPMENT

reiMidikaris, npoexktHe HaB4daHHsA, STEM- ta STEAM-niaxoau, mo MiJBUIIYIOTh
MOTHBAIIIIO Ta 3AJIy4Y€HICTh CTAPIIOKIACHUKIB JI0 MPOIIECY HABYAHHS.

Meta crarTi — TIpoaHai3yBaTH CydacHI 1HHOBAIIWHI MJAXOAM JO OpTaHi3allii
TYPTKOBOI JISUTBHOCTI 3 1H(GOPMATUKU y CTAPILIN HIKOJII.

BukJaa ocHOBHOI YacTHHHM. ['ypTKOBa JISUTBHICTH 3 1H(GOPMATHKU y CTapIIii
IIKOJII € BAYXJIMBUM KOMIIOHEHTOM OCBITHBOTO IPOILIECY, SIKUW CTBOPIOE YMOBH MJISI
norauOJaeHHs 3HaHb, PO3BUTKY IPAKTHUHUX YMiHb 1 TBOpUOi camopeaitizaiiii yuHis. Ha
BIIMIHY BiJ YPOKIB, /¢ HaBUaHHS 37OUIBIIIOT0 Ma€ pPErjaMEHTOBAHUN XapakTep,
rypTKOBa po0OOTa Jla€ 3MOTry 3aCTOCOBYBaTH 3/100yTI 3HAaHHSA Y HECTaHJIAPTHUX
CUTyaIlISIX, BUKOHYBAaTH JOCIIJHHUIIbKI Ta TBOpYl 3aBJaHHS, PO3pOOJATH BJACHI
npoekTd. Taki 3aHATTS (OPMYIOTh B YYHIB BIANOBIAQIBHICTh, 1HIIIATUBHICTD,
KOMYHIKaTHBHI Ta aHAITUYHI HABUYKH, a TAKOXK CIIPUSIOTH MpodeciiiHii opieHTaIlll y
cthepi iHGOPMAITIHHIX TEXHOIOTIH.

CyuacHi BHUKJIMKH OCBITH IOTPEOYIOTH OHOBJICHHS IIIXOJIB 10 OpraHizamii
I'YPTKOBOiI poOOTH, 1100 3p0OUTH 11 OLIBII IHTEPAKTUBHOIO, TPAKTUKO-OPIEHTOBAHOIO
1 BIJIMOB1IHOIO 10 TOTpeO 1udpoBoro nokosiiHHsA. Ha OCHOBI cy4acHUX MeAaroriyHux
TEHJEHUIA BUOKPEMIIIOIOTh YOTHUPHU I1HHOBALIMHI HAmpsiMU, SKI MOXYTh 3HAayHO
MIJBUIIUTH €(PEKTUBHICTh 1 MPUBAOIUBICTh TYPTKOBOI ISJIBHOCTI: TrerMigikaris,
BUKOPUCTAHHA TEXHOJIOT1 JOMOBHEHOI Ta BIpTyanbHOi peanbHOCcTi (AR/VR),
iHTerpamisa mryyHoro iHtenekty (II) ta STEAM-niaxin y nmoeaHaHH1 3 TPOEKTHO-
JOCIITHUIIBKOIO TISUTbHICTIO.

[eitmidikariiss y rypTKoBiii poOOTI BUCTyIa€ MOTYKHUM 3acO00M MOTHBallli Ta
3aJly4eHHs] YYHIB JI0 aKTUBHOI AisUIbHOCTI. BoHa mosidrae y BOpoBajKeHH1 IrPOBUX
MexaHi13MiB (cucteMu OaniB, OCHIKIB, pEUTHUHTIB, CIOXKETIB, KOMAaHIHUX 3MaraHb) y
HaBYAJIBHUH MPOIIEC 13 METOIO MABUILCHHS 3allIKaBJICHOCTI Ta 3MaranHs. Ha 3aHaTTax
ryptka iHhOpMaTHKKA TrelMidikaiis MOXKE peanxi30ByBaTUCA Yepe3 CTBOPCHHS
HaBYaJbHUX KBECTIB 13 MPOrpaMyBaHHs, XaKaTOHIB, 1HTEPAKTUBHHUX BIKTOPUH YU
3maranb Ha atdopmax Kahoot!, Quizizz, CodeCombat. YyacHuku rypTka He TpOCTO
BUKOHYIOTh 3aBJIaHHS, & IPOXOAATH PiBHI, 3100yBaIOTh «JIOCATHEHHS» Ta 0ayaTh CBIN
nporpec. lle po3BuBae BiANMOBIIANBHICTh, KOMAHJAHUN AyX, KPUTHUYHE MUCICHHS U
KpeaTuBHICTh. BaxxsinBo, 110 refimiikaris y rypTKoBiil poOOTI Ma€ NeAaroriuyny MeTy
— HE PO3Bary, a CTUMYJIIOBAHHS Mi3HABAJIIbHOI aKTUBHOCTI ¥ (hOpMyBaHHS CTIMKOIrO
1HTepecy /0 MpeaMera.

Texnonorii nomoBHenoi (AR) Ta BipTyansHOi peanbHOcTi (VR) posmmproiors
MOKJIUBOCTI TYPTKOBOT poOOTH, CTBOPIOIOUM €()EKT 3aHYPEHHS Y HaBYAIbHUI MPOIIeC.
BoHu 03BONIAIOTH YYHSAM  EKCIEPUMEHTYBAaTH 3 BIPTyAIBHHUMH MOJICISIMH,
Bi3yalli3yBaTH CKJIQ/IHI MPOIIECH Ta MPOTPaMHI aITOPUTMH, IO OCOOIMBO aKTyaJbHO
JUIsE TYPTKIB 1HGOpMATUKHU, poOoToTexHiku uu 3D-moxaemtoBanHs. Bukopucranss
AR/VR-TexHomnorif y TYpTKYy MOXE MPOSBISATHCS Y CTBOPEHHI BIpTyalbHUX
nabopatopiid, 3D-moxeneit 00’€KTiB, NporpamMyBaHHI €JEMEHTIB JIONOBHEHOI
peanbHOCTI ab0 opraHizalii BIPTYaJIbHUX TYpIB y CBIT TeXHOJOTiH. Taki 3aHSTTS
MIJBUILYIOTh MOTUBALIIIO, PO3BUBAIOTH MPOCTOPOBE MUCIEHHS W TeXHIYHY ysaBY. o
nepeBar AR/VR y ryptkoBiii poOOTI HajiekaTh MOXKJIUBICTh 1HAMBITyamizaiii
HABYaHHs, OE3MeYHEe CepeloBUINE Ui EKCIIEPUMEHTIB Ta PO3BUTOK HABUYOK
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NPAKTUYHOTO 3acCTOCyBaHHS TexHojorid. llompu 1e, 3aJMIIalOTbCS BUKIIUKH,
MOB’sI3aH1 3 BApTICTIO 00IaJHAHHS Ta MOTPEOOIO Y MiITOTOBII MEAAroriB, OJHAK HABITH
0a30B1 1HCTPYMEHTH (MOOUIbHI JOAATKH, OE3KOIITOBHI CUMYISATOPU) BXKE MOXKYTh
OyTH e(peKTUBHUMU JJIs peasizallii moai0HUX MPOEKTIB.

Mrtyunuit iaTenekr (II) BiakpuBae HOBI TOPU3OHTU AJi TYPTKOBOi poOOTH,
JO3BOJISIFOYM YYHSIM HE JIMIIE KOPUCTYBAaTUCS TOTOBHUMH 1HCTPYMEHTaMH, a W
CTBOPIOBATH BJIACHI 1HTEICKTyaJIbHI CUCTEMHU. Y TYpTKaX CTApIIOi IIKOJIU II€ MOXKE
OyTH HaBYaHHS PoOOTI 3 YaT-00TamMu, po3poOKa HEMPOHHUX MEPEIK JIJISI PO3IT13HABAHHS
300pakeHb, CTBOPEHHS aHANITUYHUX MOjesied 4u MiHinporpam 3 eixemeHtamu 11
Taki 3aBgaHHS JOMOMAararOTh PO3BUBATU JIOTIYHE Ta aJTOPUTMIYHE MHCIICHHS,
aHaAJIITUYHI HABUYKW ¥ PO3YMIHHS MPUHIIUITIB Cy4acHUX TEXHOJIOT1H. BukopucTanus
I Takox MOKe MOJIETHIUTH POOOTY CaMOro KEpIBHHMKA T'ypTKa — HAMpPUKIAMd, IS
CTBOPEHHsSI TECTIB, aHaNI3y pe3yJbTaTiB AISUIBHOCTI y4YHIB a00 HaJaHHS
NEepCOHaNI30BaHMX MiAKa3zok. [Ipu npboMy BaxinBO (GOpMyBaTH Yy LIKOJISIPIB €TUYHY
KyJbTypy BukopuctanHs IIII, BiamoBiianbHICT, 3a CTBOPIOBaHI QJITOPUTMHU Ta
YCBIJIOMJICHHS] M€K 3aCTOCYBAHHSI TEXHOJIOT1H.

STEAM-miaxinx y rypTkoBiii poOOTI 3 1HGOPMATHKU Ja€ 3MOTY MO€IHYBATH
3HAHHS 3 PI3HUX Taly3eil — IPUPOJHUYNX HAYK, TEXHOJIOT1H, IHXKEHEeP1l, MUCTELTBA Ta
MaTEMAaTHUKHU — y MEXaX MPAKTUKO-OPIEHTOBAHUX MPOEKTIB. /(151 CTapIIOKIACHUKIB 1€
YyJI0Ba MOJKJIMBICTh BIIUYTH MDKIMCUUILIIHAPHICT CYYaCHOTO CBITY W PO3BUHYTH
CUCTEMHE MUCJICHHS. Y MeKaxX r'ypTKa MOXKYTb PEasli30BYBaTUCS POEKTH 3 PO3POOKHU
€KOJIOTIYHUX MOOUTBHUX JOJAaTKIB, CTBOpPEHHs poOOTiB, Bi3yamizailii JaHux abo
MporpamMyBaHHsl 1HTEpaKTUBHUX BeOpecypciB. Takuii miaxin copusie GOpMyBaHHIO
koMrieTeHTHOCTeH XXI CTONITTS — yMIHHS MpalioBaTH B KOMaHIi, KPEaTUBHOCTI,
KPUTHYHOTO MUCJEHHS W KomyHikarlii. IIpoekTHa Ta HOCHITHUIIBKA ISJIBHICTH Yy
Mexkax STEAM-rypTka A03BOJISiE YUHSM MPalIOBAaTH 3 PEaIbHUMH 3aBIAHHSIMU,
IJIAHYBaTH CBOIO poOOTy 3a jmomomororo 1udpoBux iHcTpyMeHTiB (Trello, Asana),
Bi3yalli3yBaTH pe3ysbTatd uepe3 Tableau um mnomiOHI miaThopMH, a TaKOX
MPE3EHTYBATH CBOI HAIIPALIOBAHHS ITyOJI1YHO.

BukopucTaHHs 1HHOBaUIWHUX MIIXO/IB Y TYPTKOBIH POOOTI CIIpHsi€ T1ABUIIEHHIO
MOTHBAII] CTapIIOKIACHUKIB, CTBOPIOE CHIPHUATINBE CEPENOBHUIIE I PO3BUTKY
iHTepecy no IT-chepu ta 3a6e3neuye GopMyBaHHS MPAKTUUHUX HABUYOK, HEOOX1THUX
y cydacHoMy 1uppoBoMy cycniiabeTBi. [eiimidikaniss, AR/VR, mitydnuii iHTeNeKT 1
STEAM-niaxia nepeTBOprOOTh TYPTOK 1H(OOpPMATHKUA Ha TBOpUY JjabopaTopito, 1e
HABYaHHS MOEAHYETHCS 3 TOCHIKEHHIM, EKCTIEPUMEHTOM 1 HATXHEHHSIM.

BucnoBku. ['ypTkoBa IisbHICTh 3 1HGOPMATHKU Yy CTApUIid IIKOJI BUCTYIIA€
BAYXJIMBOIO CKJIAJIOBOI0 OCBITHBOTO IMPOLIECY, IO CIHpHUsi€ NOTIHOJICHHIO 3HaHb,
pPO3BUTKY IM(GPOBOI TPAMOTHOCTI Ta TBOPYOTO MOTEHIANy Y4YHIB. [HHOBaIiifHI
MIIXOMW, Takl K Treimidikaiisa, BUKOpUCTaHHS TexHosoriii AR/VR, mryunoro
inTenekty Ta STEAM-miaxin, poOndaTh HaBYaHHS OUIbII 1HTEPAKTUBHHUM 1
HAOMKEHUM JO0 peallbHUX MOTped CY4acHOTO CYCIIIbCTBA. 3aCTOCYBaHHS TaKHX
METOJIB TMiJBUIIYE MOTHBAIlIIO IIKOJSPIB 1O BHUBYEHHS 1HPOpMATUKH, (DopMye
HABUYKW KPUTHUYHOTO W alTOPUTMIYHOTO MHCIEHHS, KOMYHIKallii Ta KOMaHIHOI
B3aemojii. TakuM YMHOM, TypTOK i1H(OPMATHUKKA MEPETBOPIOETHCA HA MPOCTIP
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TBOPUOTO  PO3BUTKY, JIOCHIDKEHHS Ta  NpodeciiHOro  caMOBU3HAYCHHS
CTapIIOKJIACHUKIB.

Cunucok Jiteparypu:

1. Tomanuyk B.B., youu K.I1. I'ypTtkoBa poboTa 3 iH(opMaTUKH y 3aKiagax
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KoH(epeHiii 3700yBauiB BHINOI OCBITU Ta Mojoaux ydeHux «Hayka, ocBiTa,
CyCcmuIbCcTBO  oyuMa  Mojomux». 2022, C. 12-13. Pexum poctymy:
https://rshu.edu.ua/images/nauka/nosom 2022.pdf#page=13 (mata  3BEpHEHHS:
20.09.2025).

2. Tecnenxo H. I'yptkoBa pobGoTa B Kypci 1H(OOPMATUKH OCHOBHOI IIIKOJIH.
Marepianu MIKHAPOJHOTO HAYKOBO-OCBITHBOT'O KpPYTJIOTO CTOJIy CTYACHTIB Ta
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4. HOpuenko A. O. Oprani3zaiiii Ta IpoBeACHHs TYPTKOBOT poO0TH 3 1H)OpMATHKU
B OCHOBHIM 1mkomi. HaykoBuii BiCHHK Y Xropojachkoro yHiBepcutery. Cepis:
«ITenarorika. Corianbaa po6ota». 2019. C. 214-218.

5. Bep6iBcokuit JI. C. 3actocyBaHHs 1HHOBAIIMHUX TEXHOJIOTIHM y mpodeciitHiit
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2025. 94 c. Pexxum noctyty: https://eprints.zu.edu.ua/45685/1/1.pdf (nara 3BepHeHHS:
21.10.2025).
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IHHOBALIHHI NIAXOU A0 BUKOPUCTAHHA
KOMIPIOTEPHUX TEXHOJIOI'ITH Y HABUAHHI JITEA
JOIIKIJIBHOTI'O BIKY

IlleBuoBa An:kesa IlaBiiBHa,

Oakanasp crerianpHocTi 012 JlomkinbHa ocita. Jloronemis
BinHUUbKUN JepKaBHUM NeAaroriyHuil yHIBEpCUTET

imen1 Muxaiina KoroOnHChKOro

Illaxina Ipuna IQpiiBHa,

KaHIUJIAT NeAaroriYHuX HayK, JTOIEHT,

BinHULBKUN JepKaBHUM NeAaroriyHuil yHIBEpCUTET
iMeH1 Muxaiina KomroOnHebkoro

JlomikinpbHa OCBITa — 1€ TMEPIIMM 1 HAJ3BUYAHO Ba)JIMBUM €Tam PO3BUTKY
ocobucrocti gutuHH. Came B 1ed mnepioa (HOPMYIOTbCS OCHOBHU Ii3HABAJIbHOI
aKTUBHOCTI, CAMOCTIMHOCTI TBOPUYOCTI Ta AoNUTIUBOCTI. CydacHa JOIIKIJIIbHA OCBITa
Mae OyTH HE JIMIIE I11KaBOIO, a W BIAMOBIAATH BUMoOraMm 4acy. OJHUM 13 TOJOBHUX
HaIpsIMIB I OHOBJIEHHS € BIIPOBAXKCHHS KOMIT IOTEPHUX TEXHOJIOTI B OCBITHIN
poliec.

CyyacHl miAX0OAW IOMIKIIBHOI OCBITH MOEJHYIOTh TPAJULIIHI METOIU — IrpOBI
3aHATTS, O€C1/IM, MAIIOBAaHHA Ta TBOPYICTh — 13 HOBUMHU TEXHOJIOTISIMU. 3aBISKH OMY
IUTHHA HE JIMIIE OTPUMY€ 3HAHHS, a W BUMTHCA 3aCTOCOBYBATH iX Ha MPAKTHIIL,
pPO3BHUBATH MUCJEHHS Ta JIOTIKYy, OyAyBaTH HPOCTOPOBI Ta MPUYMHHO-HACHIIKOBI
3B’s13ku. OcoOnuBa yBara MpUAUISETHCS PO3BUTKY MOBJICHHS, APIOHOT MOTOPUKH Ta
COIIAIbHUX KOMIMETEHIIIA OCKUIBKM BOHU CTAalOTh (PYHIAaMEHTOM [IJISl IIKUIBHOTO
HaBYaHHSI.

HuHi koMIT’1OTepHI TEXHOJIOTIi CTajdl HEBIJ €MHOI0 YACTUHOIO >KHUTTS JIFOJIUHU.
JliTH 3ManKy 3HAMOMJISITBCA 3 TUIAHIIETaMU, CMapT(OHAMU Ta KOMIT I0T€paMHu, 1 IXHE
MPUPOJHE 3aIlIKABIIEHHA TEXHOJIOTISIMA MOXKHAa BHUKOPHUCTAaTH Yy HaBYaHHI.
3actocyBaHHs 1H(MOPMAIIHHO-KOMYHIKAIIMHUX TEXHOJIOTIH y 3aKiajgax JOMIKUIbHOI
OCBITH pOOUTH OCBITHIN MpoLIeC OUIBII IHTEPAKTUBHUM, I[IKaBUM Ta HAOUYHUM.

AKTYyallbHICTh BUKOPUCTAHHSI KOMII FOTEPHUX TEXHOJIOTIM 3yMOBJIEHA HE JIMILE
CyYaCHHUMM BUMOTAaMHU OCBITH, a i HEOOXiAHICTIO popmyBaTH y aiTed HaBUuku XXI
CTOJIITTSA: JIOTIYHE MHUCJEHHS, 3JaTHICTh MpalioBaTh 3 1HQOpPMALI€l0, BMIHHSA
MJlaHyBaTH Jii Ta aHaji3yBaTh pe3ynbTaTd. Bukopucrtanus uudpoBux 3acoOiB
JI03BOJISIE BUXOBATENIO YPI3HOMAHITHUTA METOAM HaBYaHHSA, 3pOOUTH iX OUIBII
MOTHUBYIOUMMH, a TAKOX IMIBUAKO aJaNTyBaTh Martepiaji Mij 1HAWBIAYyalbHI MOTpeOu
miteit [1, c. 41].

Kpim TOro, cy4acHi TEXHOJIOTii CHpPHSIOTH PO3BUTKY CaMOCTIMHOCTI y JIITEH.
Hampukias, BUKOHYI0UM 1HTEPAaKTUBHI BIIPABH, TUTUHA BUUTHCS OOUpATH MPABUIIBHI
7ii, aHaJi3yBaTU pe3yibTaTH Ta 3pOOUTH BUCHOBKH, IO MOYXKE BAXKIUBO MJIA
(dhopMyBaHHS KPUTUIHOTO MUCIICHHS 3 PAHHBOTO BIKY.
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Tak, HanpukiIaa, mij 4yac BUBUCHHS IuUCHMILTIHUM «Komm’toTepHi TeXHOJOTIT y
npodeciiHiil AiSUTBHOCTI (axiBIsh» MU O3HAMOMUIIMCS 3 HU3KOIO CydYacHUX HU(POBHUX
THCTPYMEHTIB, SIKi MOXYTh €()EKTUBHO BUKOPHUCTOBYBATHCS Yy poO0Ti BuxoBarens. LIi
pecypcHu A0TOMararTh 3pOOUTH OCBITHINM MPoIieC OiIbII HAOYHUM, IHTEPAKTUBHUM 1
IIKaBUM I JITEN.

OpnuM 13 cydacHHMX 3aco0iB opradizallii OCBITHBOTO Ipolecy € Oyor, sKui
BUCTYMAa€ BAXKJIUBUM IHCTPYMEHTOM KOMYHIKalii MK BHXOBareieMm, IITbMU Ta
OaTbkaMH. Y MeXaxX BUBYEHHS JUCHUIUIIHU MU O3HAHOMIIIHMCS 3 IUIATPOPMOIO
Blogger, mo m03Boisie CTBOpPIOBATH BJIACHUM OCBITHIA MpOCTIp s IMyOikarii
HaBWIbHUX MaTepiaiiB, (OTO- Ha BiJIEO 3BITIB, METOJUYHHUX PEKOMEHJAIIIM,
IHTEPaKTUBHUX 3aB/IaHb.

bror (Be6 log, blog) — me Beb6-callT XypHaIbHOTO THIy, SKHH JTO3BOJISE
00MeKeHOMY KOJIy KOPUCTYBauiB (HalvacTile e oJjHa 0co0a) po3MilllyBaTy TaM CBOi
JIOTIMCH 1 HaJla€ YuTadyaM MOXKJIMBICTH KOMEHTYBATH Jomuc [2, c. 182].

brnorn edexkTHBHO 33J0BONBHSIOTH TOTPEOy JIOJUHU JO CAaMOBHPaXKCHHS,
myOJIYHOTO BUCTIOBIIEHHS BIIACHOI TOYKH 30Dy, CIUIKYBAaHHS 3 JIIOJABMH, SKi MalOTh
noAioH1 iHTepecu [3, c. 128].

Blogger — 6e3ko1ToBHa OHJIAHH-TUIaTGOpMa I CTBOPEHHS OJIOT1B, SIKa JO3BOJISIE
nejaroraM BECTH CBiMi OCBiTHIM Onor rpymnu. BukopucrtanHsi Onory cropusie
KOMYHIKarlii 3 0aTbkamu, 1HHOPMYE iX MpO IJIAHU Ta Pe3yJbTaTU pPOOOTH, a TAKOXK
JIEMOHCTpPY€E AOCATHEHHs naiTe. Hampukian, Mo)KHAa BECTH IIOTHKHEBUW OJor 3
dotorpadisMu TBOpYUX POOIT Ta KOPOTKMMHU OINKMCAMU TPOBEJICHUX 3aHSTh, IO
320X04ye€ JIiTel 1 0aThKIB 10 aKTUBHOI y4acTi.

CtBopeHHS OJIOTy HE MOTpeOy€e creriaabHOl MIATOTOBKA — JOCTaTHBO 0a30BHX
3HaHb poOoTH 3 KoMIT oTepoMm. [limardopma Blogger 3a6e3nedye npoctuii inTepdeiic,
MOKJIUBICTh O(OPMIICHHSI CTOPIHOK, HATAITYBAHHS TU3aiHY, J0/IaBaHHs 300pa’KeHb
1 BIJI€O, 1[0 pOOUTH OJI0T MPUBAOIMBUM 1 3pyUYHUM JIJIs1 KOPUCTYBAUIB.

BuxopuctanHs 60Ty B TOMKIIBHINA OCBITI JONOMAarae 3p00OUTH OCBITHIN IpoLec
OUIBII BIIKPUTHUM, CYYaCHHUM 1 LIKaBUM. J[ITH OTPUMYIOTH AOCTYI 0 IHTEPAKTUBHOIO
KOHTEHTY, 0aTbKU — JI0 pe3yJIbTaTiB HaBYaHHS CBOIX JITEH, BUXOBATENl — JI0 HOBUX
($hopM METOAMYHOI AISIIBHOCTI Ta CaMOOCBITH. [[11s1 mpuKIiay HAaBOAMMO OJIOT HA TEMY
«Horupunani apy3i» (puc. 1), sSKkuid MOXKHA TMEPErNIAHYTH 3a aJpECcOolo
https://chotyrylapi.blogspot.com/, po3pobsenuit Ciobonsuuk A. L.
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lonoeHa CTopiHKa [Domauwni ynobneHui y ciM'i KaTeropii goMalwKiX TBapuH Bubip goMaluHboro ynbnexus

nedis, 28 especis 2025p. | IIpo sexne

IIpaeuaa dozasndy 3a domai

B Aniua Cnobopauwk

u meapuHamu

lpasnna pornsny 3a AOMaLIHIMH

TBapuHaMu

MpaBunbHWiA JOFNSA 33 AOMAWHIMWA TBapUHaMW — LUEe OCHOBa
8iAN0BIAANLHOMO BONOAIHHA HUMWU. KONW NIOAMHA NMPUAMAE PilIEHHS
33BeCTV [OMAlHbOro YMiOGNeHUs, BaXNUBO PO3YMITH, WO TWUM
camum BoHa Oepe Ha cebe goeiuHe 20008B'A23aHHA Nepes HOBUM
uneHoM MoAWHW. I camMe Bi4 BNAcHWKa 3aneXuTb 340pPOB'S Ta
[o6pobyT BuxoBaHUA. TOMy JyXe Ba¥/IMBO 3HATU Npasvna
YTPUMaHHA AOMALIHIX TEAPUH Ta SOTPUMYBATUCS iX.

AOp Xapaty ana a ix Oomawni yniobneHui exe
[3BHO CTanu He NPoCTo
YaCTUHOK HaLWMX CiMen, ane i
CNpaEXHIMW APY3AMM Ta
CMiBTOBAPMLIAMY Y HALLIOMY

Ak i noan, AoMawHi TBapuHM NoTpebytoTb iXi, WO BiANOBIAAE TXHIM
ocobnamBuM xapuoBumM notpebam. BinbwicTs nikapis-BeTepuHapie
PEeKOMEeHAYE BWKOPUCTOBYBATM CrieuianbHi Kopmu, Wo pozpobnexi NOBCAKAGHHOMY XWTTi. BoH#
ANSA NPaBUNbHOMO XapuyBaHHA KOHKPETHWUX TBapuH. MoTpebu pisHux He TiNbKV1 NPUHOCHTS PagicTh
suais TBapuH (Hanpuknag, cobak um KilWoK), a Takox ynwobnexuis i Becenowy y Halwe XUTTs,
pizHOro Biky BiApI3HAKTbCA. A  AOMAlWHIM  ynibneHusM 3 ane TaKoX MakTb CYTTEBMA
;M npobnemamu 300D0B'A MoXe 3HanobuTuca ocobnuea mieTa. 3a Takux BMAMB Ha Halue NcuxiyHe

Puc. 1. bior Ha Temy «HoTupwuiarmi apysiy», CTBOpeHI/II/I Ha matdopmi Blogger, aBTop
Cnob6oasuuk A. 1.

[Ile omauM e(pEKTUBHUM IHCTPYMEHTOM, SIKWA aKTHBHO BUKOPHCTOBYETHCS B
OCBITHBOMY IIpolIeci, € oHNanH-atgpopma LearningApps. Lle 6e3xomToBHUI cepBic,
1[0 J03BOJIIE CTBOPIOBATH 1HTEPAKTUBHI HaBYaJIbHI BOPABH, ITPU Ta TECTU IJIsl AITEH
pizHoro Biky [3. c. 143]. V nporueci BUBUCHHS AUCHUIUIIHU MM MajJd MOKJIUBICTh
03HAMOMMTHCS 3 MPUHIIMIIAMU POOOTH I[OTO PECYPCY Ta CTBOPUTH BJIACHI 3aBJaHHS,
CIPsIMOBaH1 Ha PO3BUTOK Mi3HABAIBHUX 1 MOBJICHHEBUX HABUYOK JITEH JOIIKIIBHOTO
BIKY.

OcHoBHa niepeBara LearningApps mnossrae y ToMy, 10 BUXOBAaTeIh MOXKE CTBOPUTU
IHAWBIAYa bHI 3aBJaHHS BIAMOBIIHO A0 TEMHU 3aHATTS, PIBHS MIATOTOBKH JITEH Ta
ocBiTHIX ITisielt. Ha mmatdopmi mpencTaBieHo mMpoKuid BUOIP 1Ia0JIOHIB: BIKTOPUHH,
Ma3jiu, ITPU Ha CITBBIJIHECEHHS, XPECTUKU-HYJIUKH, BCTAHOBJICHHS ITOCIIJOBHOCTEH,
YKCIOBAa NpsMa, MPOCTE BIOPSIKYBAaHHS, 3HAWTH mapy, Kiacudikamis, (pparMeHTH
300pakeHHs1, KPOCBOP/, Tolo. Taki 1HTepaKTUBHI BIPABU CHPUSIOTH PO3BUTKY yBAar,
ram’siTi, JJOT1YHOTO MUCJICHHS, MOBJICHHS Ta ysiBHU [4, c. 154].

[TnaTdopma Takox Mae 3pydHy CUCTEMY MEPEBIPKH Pe3yJIbTaTiB — JUTHHA OApa3y
0a4uTh, UM MPABUILHO BUKOHAJIA 3aB/aHHs, & BUXOBATEIb MOKE OLIIHUTH YCHIIITHICTh
Ta piBEHb 3aCBOEHHS Matepiaiy. OKpiM TOTO, 3aBJIaHHS MOXHA PO3MIIITyBaTH y 01031
a00 y CHUILHOTI OHJIAWH-TIPOCTOPY T'PYIH, 1[0 POOUTH HABYAHHS 1€ JOCTYIHIIINM 1
[IKaBIIIAM.

Buxopucrtanus LearningApps y MAOWIKUIBHIM OCBITI HE JIMIIE aKTHUBI3YE
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Mi3HABAIBHY JISJIbHICTh JIITEH, aje U (opMye MO3UTHUBHE CTABJICHHS J0 HAaBUaHHS,
a/pKe Tporec mpoxoauTh y ¢opmi rpu. lle momomarae BUXOBaTENsIM IMOEIHYBATH
TpaAUIiitHI METOIM POOOTH 3 IHHOBAIIIMHIMU TEXHOJIOTISIMH, CTBOPIOIOYH YMOBH JJISI
TapPMOHIMHOTO PO3BUTKY MUTWHU. JIJIS MpUKIaLy, HABEAEMO IHTEPAKTHBHY BIIPABY
«3HallTH mapy» Ha TeMy «XTo A€ *KuBe?» (puc. 2), Ky MOXKHA MEPErJISTHYTH 3a
aapecoro  https://learningapps.org/42158058?authuser=0, po3pobsieHy aBTOpOM
[leBnoBoro A. II.

LearningApps_org < Ykpaincbka
k-

Q repern

a7 enpas 22 Mepernap enpae | ¢ Creopeuus enpaen | =] CteopuTw Konekuiro & Peectpauin

XTO Oe xuse?

®

S |- 5N

3aBaaHHA:

[iTv 3’egHyt0Tb TBApUHY 3 MicueMm, ae i

BOHa xuBe. MeTta: HaB4MTK giten
po3ni3HaBaTh TBApWH i 3HATK IXHE b

Hir
npupoaHe cepenoBuLLe.

OK|

- il

- <~

P

I P T F—

@ CTBOPWTH CXOXKY BNpasy = " W saknactn y "Moix snpasax” :

MNMpo enpaey BukopucTaTti Bnpasy ™ MogigomuTy Npo npodnemy

OuinuTk BNpasy: (0) Mocunanua: https://learningapps.org/view42158058?&authuser= I E E

CrBoOpeHo: Anxenika LLesyosa Boyayeatu: <iframe src="https://learningapps.org/watch?app=4: I

& SCORM F
Karteropis: YKkpaiHCcbKa E (N

MownpuTy: https://learninaapps.ora/42158058?8&authuser=0 | I

Puc. 2. InTepakTrBHa BIpaBa Ha TeMY «XTO JIe )KHUBe?» 11a0JI0H «3HAUTH mapy»,
po3po0bieHa Ha oHjaitH cepsici LearningApps, aBrop Illesiioa A. I1.

[ToctynoBo 1M(ppOBI TEXHOJOTII CTalOTh HEBiJ’ €MHOI YAaCTUHOK OCBITHHOTO
npouecy. BoHu He Jumie ypi3HOMAHITHIOIOTH HaBYaHHS [IT€H, a ¥ 3HAYHO
MOJISTTITYIOTh poO0Ty BuxoBatess. [1i yac BUBYCHHS TUCIUTUTIHA MH O3HAHOMIIINCS
3 HU3KOIO OHJIAWH-IHCTPYMEHTIB, SIKI JOMOMArarTh IJIaHyBaTH, OPraHi30BYyBaTH Ta
aHaJ13yBaTH OCBITHIO AisUTbHICTE. OCOONMBY yBary 0yJio npujuieHo cepsicam Google,
AKl BIJKPUBAIOTh IIMPOKI MOXJIMBOCTI JJIsl CHIBIpalll, CTBOPEHHS HaBYaJbHUX
MarepiaiiB 1 KoMyHikaiii 3 6arbkamu [5, c. 153].

CydacHuil BHXOBaTelb Ma€ BMITH €()EKTUBHO BUKOPHUCTOBYBATH OHJIAMH-
IHCTPYMEHTH JUIsl OpraHi3ailii Ta MIaHyBaHHS OCBITHbOTO Tporecy. Cepem Takux
3aco0iB BaxkiuBe Mmicie 3aitmaroTh Google Documents ta Google Forms. 11i cepBicu
BxomITh 10 cucrteMu Google Workspace 1 3a6e3meuyroTh MOKIUBICTh CHIJTBHOI
po0OTH, MBUAKOTO OOMIHY 1H(OpPMAITIEIO Ta aBTOMATH3aIlii OCBITHIX MPOIIECIB.
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Google Documents € 3py4yHUM IHCTPYMEHTOM JUIsl CTBOPEHHS, peAaryBaHHs Ta
CHUIBHOTO BUKOPUCTAHHS TEKCTOBUX MaTepialliB y peXuMi peanbHOro yacy. Jms
BUXOBATENs 1€l pecypc cTae He3MIHHUM MpPH CKIAJaHHI IUJIaHIB 3aHATb, MiATOTOBIII
KOHCIEKTIB, O(OpPMJICHHI METOAMYHUX PEKOMEHJAIii ab0 3BITHOI JOKyMEHTAIII].
BaxxnuBoro mepeBaror0 € MOXKIMBICTb CIIJIBHOTO JIOCTYIY: KiJbKa BHUXOBATEliB
MOXKYTh OJIHOYACHO TMpALIOBaTH HAJl OJAHUM JIOKyMEHTOM, 3ajMIIaTH KOMEHTapi,
mpomno3ullii Ta peaaryBanss. Lle 3nauno migBuiye eeKTUBHICT KOMaHAHOT pOOOTH
B 3aKJaJi JOIIKUIbHOI OCBiTHM. HaBememo mpuKiIag TEKCTOBOTO TYIJ-JOKYMEHTY
«IIpupona Ta poBkULL» (puc. 3), SKUM MOXHA NEPErisiHyTH 3a aApecolo
https://docs.google.com/document/d/11gb7UGmU-
haGo5 FfKBci4JbLOR2yEIVemMTCFe70x0/edit?tab=t.0,  poGyieHuii _aBTOpPOM
[IeBunosoro A. II.

a TeopetuuHisigomocTi |l # m & O - ® nMopinutuca
®aiin  3MikuTU  Burnag BcraBut  dopmar  IHCTpyMmeHT PoswuipenHs  [losigka
Q 66 ¢ & A § 100% v  3swuaikn. ~ Verdana v | — @ +[/B I U A2 ¥ e = H Vi

b 2300400080080 7000 800,900 22

Tl W P e W A B W I B

Puc. 3. TexctoBuii ryri-gokymenT «IIpupona ta noBkimis», astop Lllesona A. I1.

He MeHII BayKITMBUM 1HCTPYMEHTOM Y JisSTIBHOCTI cydacHOTO BuxoBatens € Google
Forms. Ileit cepBic gae 3MOTy CTBOPIOBATU OHJIAHH-OMUTYBAaHHS, TECTH Ta aHKETH JIJIsI
300py i1HQopmarlii, aHamizy IyMOK OaThbKiB a00 KOHTPOJIO PIBHSA 3HAaHbL JITEH
CTapIIoro JOMIKIILHOTO BiKy. Hampukiiaa, BuXxoBaTeab MOXE CTBOPUTH (HOpMY It
3BOPOTHOTO 3B’SI3KY 3 0aThKaMH, MOHITOPUHTY PO3BUTKY AiTei a00 Jig MIPOBEICHHS
aHKETYBaHHsS MIOJ0 SKOCTI OCBITHBOTO TpOIECY. YcCI BIAMOBIAI aBTOMAaTUYHO
30UparoThCs B TaOJHULI, IO J1a€ 3MOTY HIBUAKO OOpOOUTH pe3ynbTaTdh Ta 3pOOUTH
BUCHOBKHU. HaBenemo npukiaa oHnaitH-onuTyBaHHA y ryri-(popmi « TaemHu1 3eneHol
TJTAHETU (puc. 4), SIKE MOJKHa MEPETIIAHY TH 3a aZpecoro
https://docs.google.com/forms/d/e/1FAIpQLSfG1MR9ck17j5RzqpefjpA-ZyktCVk7
cqZeWRWUS 19JpVQyA/formResponse, pobsiene aBTopom Illesrosoro A. I1.
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Puc. 4. Ounaiin-onutyBanHs « TaemHuuli 3eeHo1 iaHeTn», aprop Illesmona A. I1.

Buxopucranas Google Documents i Google Forms y po6oTi BuxoBarens crpuse
MIIBUIIEHHIO OPTaHi30BaHOCTI, €KOHOMIi 9acy, a TaKOoX 3a0e3Iledyye IMpo30picTh
B3a€EMOJIII MK BHXOBAarTelieM, aJMiHICTpali€l0 Ta OaTbkamu. Taki 1HCTPYMEHTH
pOOJISATH MEAroriyHy JiSUIbHICTh OUTbII €()EKTUBHOI, CY4aCHOIO Ta TEXHOJOTIYHO
oOrpyHroBaHoto [5, ¢. 155].

OpHuM 13 HaW3py4HIMMX 1 BOAHOYAC JOCTYMHHUX 1HCTPYMEHTIB I CTBOPEHHS
HAOYHUX MaTtepianiB y cydacHoro Buxonarens € Google Slides. Lleit cepsic 1o3Bosste
PO3pOOJIATH IHTEPAKTUBHI MPE3eHTAIlll, 10 pOOUTH OCBITHIM IPOIIEC OLIBII IIKABUM,
Bi3yaJbHO IPUBAOIUBUM 1 3pO3yMUIAM JJIs1 ITEH JOMIKUIBHOTO BIKY.

[lin yac BUBYEHHS IUCHMIUTIHU MU OINAHyBaJId OCHOBHI MOKJIMBOCTI pOOOTH 3
Google Slides: cTBOpeHHs ciaiiiiB, 107aBaHHS 300pa)KeHb, B1JI€O, aHIMaIlli, CXEM 1
rineprnocuianb. 3aBIsSKA UM (YHKIISIM BHXOBATellb MOE CTBOPIOBATH SICKpaBi
TUIAKTUYHI MaTepiayid Uil TIOSCHEHHSI HOBUX TEM, JEMOHCTpaIlli HaBYaJbHUX 1rop
a00 MPOBEICHHS IHTEPAKTUBHUX 3aHSATh.

[lepeBaroro Google Slides € mpocToTa CHiJIBHOTO BUKOPUCTAHHS: MPE3CHTAIIII0
MOKHA pelaryBaTd OJTHOYACHO KUJTBKOM BHUXOBATENSM, a TaKOX MOJUIMTHUCS HEIO 3
O0aTbkamMM yepe3 MocHiIaHHs 4M myOumikaiiio B 01031. Lle gae 3mory 3pobutu ocBITHIN
IpoLEeC BIAKPUTIIINM 1 JOCTYMHIIIUM IS BCIX YYaCHUKIB — BHXOBATelNIB, JITEH 1
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POJIUH.

[Ipe3enrarii, ctBopeni B Google Slides, 0co611Bo epeKTUBHI i1 9ac TEMATHIHIX
THKHIB, 3aHATH-EKCKYpCiii a00 TPOEKTHOI MisbHOCTI. BOHM momomararoTh MIiTSIM
Kpalie 3acBOIOBaTH 1H(GOpPMAIIiIO, PO3BUBAIOTH 30pPOBY I1aM’ATh, yBary Ta YsIBY.
Buxopuctanns 300pakeHb, KOJIbOPIB 1 pyXOMHUX €JIEMEHTIB YTPUMYE 1HTEepec JiTeH 1
CHpUs€ aKTUBHIN y4acTi B OCBITHbOMY IPOIIECI.

Taxkum unnom, Google Slides — 11e He nmmre 3aci6 odhopmiIeHHS MaTepialiB, a i
IHCTpYMEHT TBOPYOCTI Ta IeJaroriyHoi B3aeMojii. BiH gomomarae BHXOBATEIIO
CTBOPIOBATH CYYaCHUM, I1HTEPAKTUBHUNA OCBITHIA TIPOCTIP, J€ TMOETHYIOTHCA
TEXHOJIOT1i, €CTeTHKA Ta MeJaroriyHa MaiCTEepHICTb.

Axmo Google Slides nonomarae 3poOUTH HaBYAHHS Bi3yaJIbHUM 1 HAOYHUM, TO
HACTYIHUM 1HCTpYMEHT — Mindomo, cripusie po3BUTKY IMi3HABAIBHOI aKTUBHOCTI Ta
JIOTIYHOTO MHCJICHHS [6] NiTeW MOIMKUIBHOrO BiKYy. BHKOpHUCTaHHS IILOTO CEpBICY
HaJa€ 3MOTY BHUXOBATENI0 CTBOPIOBATH IHTENEKT-KapTH, IO y JOCTYIIHIM 1rpOBIii
dbopMi TEMOHCTPYIOTh B3a€MO3B’SI3KM MK 00 ’€KTaMH, SBUIIAMU YU TTOHSATTSIMH.
Takuil miaxig JgomoMarae  JITsM  Kpalle po3yMITH TOCHIJOBHICTh  MOJIM,
y3arajpbHIOBaTH OTPHWMaHI 3HAHHSI Ta (QOPMYBaTH CIEMEHTH CHUCTEMaTHIHOTO
MUCJICHHS.

VY nporueci pobotu 3 Mindomo BUXOBaTeNlb MOXE CIIJIBHO 3 AIThbMU CTBOPIOBATH
pocTi cxemu — Hanpukina, «[lopu poky», « TBapuHu Ha iXH1 JOMIBKW», «[Ipupoaa ta
JTOBKULIs». Bi3yanbHe mNoJaHHA MaTepially y BHIJISAl IHTENEKT-KapTH CIPHSE
PO3BUTKY MaM’sITi, yBaru, MOBJICHHS 1 BMIHHSI BCTAHOBIIOBATH JIOT14HI 3B’ s3ku. Kpim
TOTO, IHTEPAKTHUBHUN XapakTep poOOTH MIJBHUIIYE 1HTEpEC AITeH JO0 HaBYaHHS Ta
320X0YYE€ 1X 0 aKTUBHOT y4acTi Mi3HaBaJILHOMY IPOIIECi.

Otxe, BuKopuctanHss Mindomo y MOMIKUIBHINA OCBITI € €()EeKTUBHUM 3ac000M
dhopMyBaHHS Ti3HABaJIbHOI IisUTbHOCTI miTed. Y moemaHanHi 3 Google Slides meit
IHCTPYMEHT JI03BOJIsIE€ HE JIUIIIEe 3pOOMTH HaBUYaHHs OUIbII HAOYHHM, a i1 3a0e3neunTu
PO3BUTOK MUCJIEHHS, YSBH Ta TBOPYMX 3A10HOCTEN BUXOBaHIIB. s Bizyamizarii
HAaBOJUMO IHTEJNEKTYallbHy KapTy, CTBOopeHy Ha miargopmi Mindomo Ha Temy
«Exonoro-npupogHnya ocBiTay (puc. S5), Ky MOXKHA TMEPErsHYyTH 3a aJpecoro
https://www.mindomo.com/mindmap/mind-map-79d84aad8910471ebe75f2d2a
459abc5?authuser=1, po3poo6aeny asropom Illesmosoro A. II.
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b= rpuposy.

Puc. 5. IntenexryanbHa kapTa Ha TeMy «EKosoro-npupoaHuda ocBiTa», CTBOpEHa Ha
onsaiin cepsici Mindomo, aBtop IlleBmosa A. I1.

BukopucTaHHS KOMIT' FOTEPHUX TEXHOJIOTIH Yy JOWIKUIbHIA OCBITI € BayKJIMBOIO
CKJIaJIOBOIO MOJIEpHI3allii OCBITHHOIO npouecy. [ludposi incTpymeHTH, Taki sk Google
Documents, Google Forms, Google Slides, LearningApps, Mindomo, Blogger ta 111,
CTBOPIOIOTh YMOBH JJIsl IHTEPAKTUBHOTO HaBUAHHS, PO3BUTKY TBOPUHUX 3410HOCTEN Ta
MM3HABAIBHOI AaKTUBHOCTI JiTe. BoHM 3a0e3MedyroTh MOXKIJIHMBICTh ITO€THAHHS
TPAAMIIIITHUX 1 Cy9aCHUX METOJIB, CIIPUSAIOTH (HOPMYBAHHIO KOMYHIKAI[IMHUX YMIHb 1
1M(poBOT TPaMOTHOCTI 3 PaHHBOTO BIKY [7, c. 156].

Bukopucranas  OHJIAWH-CEPENOBUINl  PO3IIMPIOE  TEAATOTIUHI  MOMJIHBOCTI
BHUXOBATEJIs, JOTIOMArae 1HIMB11yani3yBaTi HaBYaHHs, 3p0OUTH HOTO OLIBII THYYKHM,
PI3HOMAaHITHUM 1 JOCTYITHUM. 3aBASKU LU(PPOBUM TEXHOJIOTISIM TUTUHA OTPUMYE HE
JIUIIEe 3HaHHS, a ¥ JJOCBIJl CAaMOCTIMHOTO T13HAHHS, CITIBIIpalll Ta TBOPYOI B3aEMOIII.

TakuM 9MHOM, BIIPOBAKEHHS KOMIT FOTEPHUX TEXHOJIOTIH y NOMIKIIBHY OCBITY €
HE0OX1THOI YMOBOIO (POPMYBaHHS Cy4aCHOT'O OCBITHBOT'O POCTOPY, IKUI BiANOBIAAE
BHMOTaM 4acy Ta CIpHsi€ BCEOIYHOMY PO3BUTKY OCOOMCTI IUTHHI.
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Currently, with the development of power electronics technologies, it has become
possible not only to compensate for reactive power, but also to correct distortions
caused by higher harmonics. A device that allows such tasks to be solved is called an
active power filter. This device controls the consumption or generation of reactive
power in real time based on information received about the parameters of the electrical
network, such as voltage and current [1, 2]. At the same time, it corrects their nonlinear
distortions by receiving information about the non-sinusoidal nature and harmonic
complexes of the load current.

An active power filter can be connected to the grid in two main ways: in series and
in parallel. With a series connection, the total current consumed by the consumer and
the phase voltage relative to ground are calculated. With this type of connection, large
capacitors must be connected to reduce the total inductive resistance of the power line,
which requires significant costs [3].

An active power filter consists of a three-phase inverter, the main components of
which are an isolated bipolar transistor, an inductance coil, capacitor banks serving as
a source of reactive energy, and a microprocessor that generates control signals based
on information received from current and voltage sensors [4].

Parallel connection (Fig. 1) has become more widespread due to its more flexible
approach.

An active power filter (APF) is capable of solving several problems in parallel. In
addition to compensating for higher harmonics caused by nonlinear distortions and
compensating for reactive power caused by the fundamental harmonic, the APF can
also distribute the load between phases. This capability of the active power filter
reduces the potential difference between the neutral wire and ground in a four-wire
system [5].

A hybrid reactive power compensator can also be used to compensate for reactive
power in a subway power supply system [6]. It allows stepwise adjustment of the phase
current shift relative to the phase voltage and high-frequency distortions. At the same
time, the power factor increases due to a reduction in the shift between current and
voltage (Fig. 2), as well as due to the smoothing of harmonic power distortions. As a
result, the power factor increases to 0.97—0.99.
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Figure 1. Parallel connection diagram of an active power filter.
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Figure 2. Reduction of the slip angle between current and voltage.

The effect of reactive power on losses in the metro power supply system has been
studied in sufficient detail. The main negative effects here are the phase shift of the
current relative to the voltage and high-frequency distortions. A comparative analysis
of existing filters has shown that it is more convenient to use active power filters [7-
10]. It should be noted that when higher harmonics are introduced, the load current
waveform differs from the fundamental harmonic by up to 96%. When active power
filters are turned on, the phase current characteristic is corrected with complete
accuracy and, as a result, takes on a value of cosp = 0.99. At the same time, the reactive
part of the current is compensated by 56%. And the higher harmonics make up less
than 1%.
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Conclusion

The issue of reactive power compensation remains relevant today, as it has been in
the past. In this regard, the article examines the issue of reactive power compensation
in the subway power supply system, which is of great importance, and the results of
the study are reflected in the article.

Since one of the conditions for the normal operation of the subway power supply
system is to ensure the balance of reactive power, its compensation creates conditions
for reducing losses. The article also discusses the system of reactive power regulation
using compensating devices, as a result of which it is noted that the power factor can
be increased to 0.97—0.99.
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Abstract:This thesis analyzes the optimal integration of energy storage
technologies to support Azerbaijan’s "Vision 2030" target of 30% renewable energy.
By evaluating technical constraints and economic models, it proposes a phased hybrid
strategy: immediate battery deployment for stabilization, medium-term pumped hydro
for daily balancing, and long-term green hydrogen for seasonal management.

Keywords:Azerbaijan Energy Transition, Renewable Integration, Battery Energy
Storage (BESS), Pumped Hydro (PHES), Green Hydrogen, Grid Flexibility, Vision
2030.

Introduction: Azerbaijan is at a critical juncture, transitioning from a fossil-fuel-
based economy toward a sustainable future with a target of 30% renewable power
capacity by 2030. The technical potential is immense, particularly the estimated 157
GW of offshore wind in the Caspian Sea. However, integrating these variable sources
into a grid historically designed for steady thermal generation presents profound
stability challenges. Without adequate buffering capacity, intermittency from wind and
solar risks destabilizing the existing infrastructure.

This research proposes that strategic deployment of Energy Storage Systems (ESS)
is a prerequisite for this transition. It aims to develop an optimization framework
tailored to Azerbaijan's unique topography and grid constraints. By analyzing
candidate technologies—specifically batteries, pumped hydro, and hydrogen—this
study seeks to determine the optimal techno-economic mix required to balance cost-
efficiency with maximum grid reliability, ensuring a secure path to decarbonization.

Azerbaijan's power sector relies heavily on domestic natural gas, resulting in a grid
dominated by thermal power plants managed by "Azerenerji" JSC. This infrastructure
provides a secure baseload supply, forming the stable foundation of the national
network. However, these thermal plants are designed for consistent, steady output.
They generally lack the capability for rapid load-following—changing their power
output quickly—which is exactly what variable renewable energy sources (VRES)
require. This creates a core vulnerability known as high thermal inertia, meaning the
current fleet cannot easily adjust to maintain grid stability when faced with sudden
changes in supply.

Currently, balancing daily demand fluctuations depends almost entirely on the
Mingachevir Hydropower Station. By quickly adjusting water flow, Mingachevir
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provides the flexibility that thermal plants cannot. Yet, relying on this single major
asset carries significant risks. Its balancing capacity is limited by seasonal water levels,
the need to prioritize water for agriculture, and the increasing volatility of river flows
due to regional climate change. These factors place a hard limit on its flexibility, a
limit that is already being approached during peak summer demand and will likely be
exceeded as more VRES are added to the grid.

The urgency of this problem is highlighted by upcoming major renewable projects.
The addition of approximately 470 MW from the Garadagh Solar PV Plant and the
Khizi-Absheron Wind Power Plant will introduce a new level of volatility. Unlike gas
turbines, these facilities depend on weather conditions. A passing cloud at Garadagh
or a sudden drop in wind speeds on the Absheron peninsula can cause power output to
fall within minutes. This creates immediate risks for frequency dips and voltage
instability that the existing thermal-hydro mix is too slow to stop effectively.

This technical challenge is compounded by geography. The country’s main
demand center—Baku and the Absheron Peninsula—is also where most new wind
projects are located. In contrast, Mingachevir’s flexible hydropower is located
hundreds of kilometers to the west. This distance increases the risk of transmission
bottlenecks, as the grid may not be able to instantly redirect balancing power from the
west to the east when local wind generation drops. This reality suggests that flexibility
solutions need to be placed near demand centers, rather than relying solely on distant
assets.

Consequently, Azerbaijan faces not just one "storage problem," but three distinct
deficits. First is an immediate stabilization deficit, where the grid needs rapid-response
tools to smooth out sub-minute VRES variability. Second is a balancing deficit,
requiring the ability to shift solar energy from peak daytime hours to evening. Finally,
looking toward the 2030 targets and offshore wind potential, a seasonal surplus deficit
looms, which will require storing vast amounts of excess energy for later use. These
three specific challenges dictate the multi-technology storage strategy discussed in the
next section.

Faced with the three distinct grid challenges identified—immediate stabilization,
daily balancing, and long-term surplus management—it is clear that no single storage
technology can solve them all. Each problem happens on a different timescale and
needs specific technical tools. Therefore, a hybrid approach is necessary, using
different technologies together to target specific weaknesses in the Azerbaijani grid.

Battery Energy Storage Systems (BESS) are the primary tool for addressing the
immediate stabilization deficit. These systems act as the grid shock absorbers, capable
of responding in milliseconds to inject or absorb power. This fast response makes them
the perfect partner for the rapid, unpredictable changes of solar and wind farms. For
Azerbaijan, placing these batteries strategically is key. Locating them near major
demand centers on the Absheron Peninsula or directly connecting them to new wind
farms like Khizi-Absheron, would provide local voltage support and frequency
regulation. This would effectively smooth out power fluctuations right at the source,
stopping sudden drops from causing wider grid instability and protecting older thermal
plants from the stress of constant, rapid adjustments.
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For the longer, multi-hour to multi-day balancing deficit, Pumped Hydro Energy
Storage (PHES) remains the most mature and cost-effective option. While
Mingachevir already provides some flexibility, new, dedicated off-river PHES
facilities could act as massive "water batteries" for the grid without interfering with
river irrigation. These systems work simply: they pump water to an upper reservoir
when there is too much solar power at midday and release it to generate electricity
during the evening's peak demand. Azerbaijan’s mountainous terrain in the Greater
and Lesser Caucasus offers many potential sites for such projects. The main advantage
of PHES here is cost; for storing energy for 6 to 12 hours, it is significantly cheaper
over its lifetime than using standard lithium-ion batteries.

Looking further ahead to a future with massive offshore wind potential in the
Caspian Sea, a different solution is needed for the seasonal surplus deficit. Green
hydrogen—made by splitting water with excess renewable electricity—is best suited
for this long-duration role. During very windy winter months, when generation
exceeds demand, this surplus power can be used to run large electrolyzers instead of
being wasted. The resulting hydrogen can be stored underground in vast quantities for
weeks or even months. Moreover, Azerbaijan’s existing gas infrastructure and
expertise could eventually be used to transport this hydrogen, turning what would have
been wasted renewable energy into a valuable domestic reserve or a green export
product for the future.

To determine the best mix of the hybrid technologies we just identified, we need a
rigorous mathematical approach. We must move beyond simple descriptions and use
a quantitative model that can simulate the complex, hour-by-hour interactions of
Azerbaijan's entire power grid. The goal is to find the exact combination of storage
that is not only technically sound but also the most affordable way to meet the 2030
targets.

To do this, we would build a national-scale energy model using industry-standard
software like PLEXOS. This tool simulates electricity supply and demand for every
single hour over several years. The core of this model is its "Objective Function,"
which is just a mathematical rule telling the software to find the solution that meets all
future power needs at the lowest possible total cost. This cost, called the Net Present
Cost (NPC), includes the upfront money to build new storage, the ongoing costs to run
it, and the fuel costs for existing thermal plants. The model's main job is to minimize
this total cost while strictly following the government's 30% renewable energy
mandate.

However, this optimization cannot happen in a theoretical vacuum; it must follow
strict real-world rules specific to Azerbaijan. First, we need a grid inertia constraint.
The model must ensure that enough heavy, rotating generators (like the gas turbines at
Janub or hydro turbines at Mingachevir) are always running to keep the grid frequency
stable, preventing it from retiring too many traditional plants too quickly. Second, we
must apply an investment budget constraint to reflect realistic annual spending limits
for "Azerenerji," ensuring the proposed plan is actually affordable. Finally,
topographical constraints must limit Pumped Hydro projects only to viable mountain
sites in the Caucasus, stopping the model from suggesting impossible construction.
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We would then use this model to stress-test three different future scenarios.
Scenario A (Business-as-Usual) would simulate adding planned wind and solar
without any new storage. This acts as a control case, likely showing high levels of
wasted renewable energy and potential blackouts, which helps quantify the high "cost
of inaction." Scenario B (Balanced Pathway) is the main realistic goal, where the
model is free to choose the best mix of batteries and pumped hydro to reliably hit the
30% target. Finally, Scenario C (High-Ambition Export) looks beyond 2030, testing if
massive offshore wind development makes Green Hydrogen economically viable as
both seasonal storage and a new export product to eventually replace natural gas.

Our modeling is expected to confirm that Azerbaijan needs a phased approach to
energy storage, matching the pace at which new renewables are added to the grid. This
staggered strategy ensures money is spent efficiently, fixing urgent stability problems
first before committing to massive, long-term projects.

Technically, we anticipate the results will show that the first 470 MW from
Garadagh and Khizi-Absheron creates an immediate need for Phase 1: Grid-
Stabilizing Batteries. Deploying roughly 50-100 MW of battery systems near these
new plants or the Absheron load center will likely be the most cost-effective way to
handle sudden, second-by-second power fluctuations. As renewable energy grows
toward 20-25% of the total mix (Phase 2), short-duration batteries won't be enough.
Extended cloudy or windless days will create multi-day energy deficits. At this point,
building a Pumped Hydro Energy Storage facility—which can discharge power for 8-
12 hours—becomes essential to keep the lights on without having to inefficiently fire
up old gas plants.

However, hardware alone isn't enough. Azerbaijan's current electricity market
doesn't financially reward the balancing services that storage provides. The most
critical first step is introducing Time-of-Use (ToU) Tariffs. By making electricity
cheaper during midday solar peaks and more expensive during high-demand evenings,
the government can create a clear price signal. This encourages businesses to shift their
energy use and, crucially, gives storage operators a business model: buy power when
it's cheap, sell it when it's valuable. This allows them to cover their costs without
relying solely on government subsidies.

For massive, expensive projects like new mountain hydro plants or future
hydrogen facilities, we need better financial tools to attract private investors. We
recommend establishing a Capacity Market. In this system, storage owners are paid a
steady, guaranteed fee just for keeping their systems ready to go if the grid needs them,
even if they aren't used every day. This steady income lowers the risk for investors.
Furthermore, Public-Private Partnerships (PPPs) will be essential. The state could
handle the complex tasks of land acquisition, permitting, and initial geological studies,
while a private partner brings the funding and technical expertise, sharing both the
risks and rewards of building this critical national infrastructure.

CONCLUSION
Azerbaijan stands at a historic crossroads, where its oil-and-gas legacy must pivot
to a green future to ensure long-term economic relevance. Achieving the "Vision
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2030" target of 30% renewables is not merely an ambition but a strategic necessity.
However, this transition is threatened by a fundamental technical incompatibility: the
nation’s rigid, thermal-powered grid currently lacks the flexibility to manage the
inherent variability of gigawatt-scale solar and wind integration.

This analysis conclusively demonstrates that no single technology provides a
universal cure. Instead, a phased, hybrid storage roadmap is imperative. Immediate
grid stabilization demands rapid-response Battery Energy Storage Systems (BESS) to
arrest frequency deviations. Medium-term daily balancing, as renewable penetration
exceeds 20%, will mathematically require the bulk, long-duration capacity of Pumped
Hydro (PHES). Finally, managing seasonal surpluses and unlocking massive Caspian
offshore potential hinges on developing a Green Hydrogen economy.

Critically, this physical infrastructure cannot succeed without parallel regulatory
reforms, such as Time-of-Use tariffs, to create a viable market for flexibility services.
By embracing this integrated techno-economic roadmap, Azerbaijan can transcend its
carbon-dependent past and emerge as a resilient, regional leader in the sustainable
energy landscape.
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Audio signals carry important information about the state of the environment and
the physical processes occurring within it. Effectively processing acoustic signals in
the presence of intensive background noise and interference is a complex scientific and
technical challenge of fundamental significance for a wide range of practical
applications. As the technological density of the environment increases and noise
pollution rises, the need for advanced sound data analysis and filtering methods
continues to grow.

Selecting target acoustic signals is especially relevant in critical fields such as
telecommunications and security systems, technical condition monitoring,
environmental surveillance and defence technologies. Each of these areas has specific
requirements regarding the accuracy, robustness, processing speed and adaptability of
algorithms operating in dynamic and noisy acoustic environments.

Despite progress in developing digital sound signal processing methods, several
challenges remain. The most significant of these include adapting algorithms to
dynamic environmental conditions, improving the reliability of signal recognition at a
low signal-to-noise ratio, and reducing computational complexity to enable
implementation in systems with limited resources, such as mobile or embedded
devices.

These factors necessitate a systematic analysis of existing approaches and a critical
reassessment of the methods currently in use, as well as a search for promising avenues
for further research in the field of adaptive acoustic information processing.

Spectral analysis enables the detailed study of the frequency composition of
signals. This is particularly useful when analysing stationary processes, as it allows an
accurate characterisation of the energy distribution by frequencies to be obtained. This
method is effective for analysing stationary processes. The main tools of spectral
analysis are the Fourier transform, the discrete Fourier transform (DFT) and the fast
Fourier transform (FFT), as well as other modifications.

The fast Fourier transform (FFT) is an algorithmically optimised implementation
of the discrete Fourier transform that significantly reduces computational complexity,
enabling large amounts of data to be processed quickly. FFT has numerous advantages,
including efficiency and accuracy in analysing stationary signals. However, its
application may be limited to time-varying signals since classical FFT does not take
time dynamics into account, making it unsuitable for analysing non-stationary signals
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such as car noise, music, speech and wind noise [1]. To address this issue, the short-
time Fourier transform (STFT) is employed, involving the sequential application of the
FFT to short signal segments obtained by sliding a window across the time domain.
This approach enables the time-frequency characteristics of the signal to be obtained
[2—4].

However, the STFT has one drawback: a limitation on simultaneous resolution in
the time and frequency domains. This means that, as the analysis window decreases,
time resolution improves while frequency resolution deteriorates. Conversely, when
the window is increased in the frequency domain, the time resolution deteriorates while
the frequency resolution improves. This drawback can also impact the performance of
low-power computers when high resolution is required in both domains.

The wavelet transform is a mathematical tool used to analyse acoustic signals. It
provides a simultaneous representation of these signals in both the time and frequency
domains. Unlike classical Fourier analysis, wavelet analysis enables spectral
components to be localised in time, which is crucial for non-stationary acoustic signals.
The basic principle of wavelet transformation is to decompose a signal into basis
functions, or 'wavelets', which are obtained by scaling and shifting the 'mother wavelet'
[5]. This decomposition enables the identification of signal features at different scales
and at various points in time. Wavelet transform enables the analysis of both high- and
low-frequency components of a signal. Wavelet analysis can significantly reduce the
noise level in a signal without losing much useful information [6]. However, selecting
the optimal mother wavelet for a specific task can be difficult and may require prior
knowledge of the signal characteristics.

Machine learning methods offer a new approach to analysing and classifying
acoustic signals. Unlike traditional methods, which require manual feature design,
machine learning algorithms can automatically detect important signal characteristics
directly from the data. Over the past two decades, the use of machine learning for audio
signal processing has grown dramatically. Today, machine learning solutions dominate
the field of audio signal processing. A wide range of tasks in audio signal analysis and
processing require specially adapted machine learning approaches [7]. Among the
machine learning methods actively used for acoustic signal processing, deep neural
networks are particularly notable. The surge of interest in deep learning has enabled its
application in many areas of signal processing, where it often outperforms traditional
methods on a large scale. Initially gaining popularity in image processing, deep
learning has since been widely applied to speech, music and environmental sound
processing, as well as numerous additional fields such as genomics, quantum
chemistry, natural language processing and recommendation systems.

In summary, analysis of the results shows that there is no ideal way to process audio
signals, and that each method has its own advantages and disadvantages.
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Abstract. Recent studies indicate that the magnetic properties of cold-rolled
transformer steel degrade when subjected to mechanical impacts. This deterioration in
steel quality is a direct cause of increased energy losses within the transformer. This
work proposes several strategies to mitigate these losses, which can be integrated into
the transformer manufacturing process.

Key words: steel, loss, transformer, loss factor, payload factor, magnetic flow,
magnetic field induction.

Introduction. The fabrication of magnetic systems is understood to be a multi-
stage process, with each stage requiring distinct, specialized processing methods and
dedicated technological equipment [I].

A critical indicator of magnetic core quality is the loss increase efficiency (L).
This metric quantifies the ratio of energy loss in the final magnetic core compared to
the losses in the original steel used for its active part, under the condition of an
identical calculated induction.

P

I = magnetic wire
Poriginal steel

where Pmagnetic wire 1S the magnetic unit losses in the magnetic wire;

Poriginat sieet - unit losses in the original steel.

Due to the inherent nature of steel magnetization, energy losses within a
transformer's magnetic system are unavoidable. A primary factor contributing to
increased overall losses is the mechanical stress exerted on the steel magnetic core
during its processing stages.The degree of this loss escalation is largely dictated by the
specific manufacturing technology utilized. Consequently, employing a suboptimal or
low-level production technology can lead to a significant and detrimental rise in energy
losses within the finished magnetic core.

From the experience of domestic and foreign transformer-building from the news
that for the same structures of magnetwires the factor of increase of losses has the
following values:

o K=1,2-1.3 - for plants with advanced technology;
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o K =1.6-2.0 - for low-tech plants.

Setting a task. The manufacturing technology is heavily dictated by the design of
the magnetic core, particularly the type of laminations (blanks) used and their method
of assembly (articulation).

The primary structural designs for magnetic cores include flat-stacked laminations,
spatial plate-tape docking, and spatial continuous tape constructions. The
manufacturing processes for these designs share certain commonalities but also possess
unique, specific advantages [2].

Current manufacturing technology fails to fully preserve the inherent
electromagnetic properties of the electrical steel. Mechanical processing—including
cutting, stamping, deburring, as well as the storage and transport of the plates—is
known to degrade the steel's magnetic permeability. This ultimately results in increased
steel losses and no-load losses in the assembled magnetic core.

While adopting rolled steel and implementing mechanization and automation in the
cutting process significantly improved efficiency, these methods did not eliminate the
mechanical operations that harm the source material's magnetic properties. Moreover,
the unavoidable bends and tension introduced during the longitudinal (or transverse)
cutting of the rolled tape add further mechanical stress to the plates.

Solving the problem. Minor deterioration of the magnetic properties of steel on
each of this process processing lead in the finished magnetic wire to feel the increase
in the initial level of losses, which sometimes it is impossible to revolt even repeated
icing.

Cutting the plates leads to their deformation and creates a residual zone on the
buckle (sticker) along the edge of the cut. The width of the sticker area 2-4 mm. The
influence of the sticker is especially noticeable at the plates of small width up to 100-
120 mm. Sticker increases the loss in steel by (3-5)%.

In the process of cutting on automatic lines, steel is also bent (on drums) and the
tension needed to move the tape. At the same time in the plates there are additional
mechanical losses of tension. If the total impact of stresses from bending and stretching
exceeds (8-9)*10 Pascal, then magnetic properties deteriorate and losses in steel
increase.

In the process of cutting and stamping, burrs are formed as the tool fades and the
gap between the cutting edges on the plates is blurred. The most common way to
remove burrs is to roll them on special sunset swaths. The plates of steel are passed
between the swaths and "squeezed" by them all over the surface. At the same time, the
entire surface of the plates receives residual mechanical stresses - a rivet that increases
the loss in steel and the current idling.

When removing burrs (rolling along the direction of rolling) on sheets of cold-
rolled electrical steel there is an increase in unit losses by (6-7)% and magnetizing
current by 60% at nominal induction, and when rolled at an angle of 55 degrees to the
direction of rolling, the loss of steel remains at the baseline.
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When harvesting, transporting, storing plates and assembling a magnetic wire,
transformer steel is subjected to multiple mechanical impacts associated with shock
loads.

Studies have shown that magnetic properties deteriorate in cold-rolled transformer
steel that has been hit. Moreover, the higher the quality of steel, the greater its
sensitivity to shock loads. Due to the lack of special shelving and stands for assembling
tape wires on the line of cutting and stamping plates, plates are often dumped into a
pack; after the trans porting to the assembly site, they are again dropped from a height
of 0.3-0.5 m, with shock loads, increased losses and magnetizing current in steel. It has
been established that a single drop of a package of ten sheets of 0.35 mm thick from a
height of 0.5 m increases losses by 5%, and magnetizing current by 10% [3].

Analysis of the results. As you know, the efficiency of the transformer is very
high. But as a result of repeated energy transformation, energy losses on the way from
station to consumer are 4-5%. Therefore, reducing energy losses remains one of the
main tasks of transformer production. The gross knowledge of the causes of losses and
ways to reduce them is absolutely necessary for the successful development and
competent execution of any production operations during assembly. Consider first the
losses in steel. It is very important to know how steel losses depend on the quality of
performance in the production operations [4].

As a result of the research and analysis, the following methods are recommended
to reduce the decline in steel:

1. Reducing the magnitude of the magnetic flow of Fy. This is the most unprofitable
way, as to create the same electric forces would need to increase the number of turns
in windings, that is, to spend more copper or aluminum wires.

2. It 1s more expedient, without reducing the magnetic flow, to use such electro-
technical steel, which would have high resistance (to reduce the flow of vortex flows)
and lowered losses on hysteresis, such as the roll of electric steel marks 3406, 3407,
3408.

3. Making a magnetic transformer system from thin insulated plates 0.30-0.28 mm
thick instead of 0.35 mm, which drastically reduces the loss from vortex currents.
Electrical steel 0.30 mm thick has a loss of 7% lower than the same 0.35 mm thick
mark.

4 Making a magnetic transformer system with oblique layers by us. In magnetic
systems collected from cold-rolled textured steel, the rectangular shape of the plates
and the straight joints of the rod and yarn plates contribute to the appearance of
increased losses and decreases of the magnetic permeability of steel in the area of the
pairing of rod and yoke. Therefore, these magnet systems should be collected with
oblique joints of plates in all or part of the joints of rods and yokes. The reduction in
idling losses is up to 12%.

5. Making a magnetic system transformer from the same brand of steel. The
magnetic system of the transformer should be made of the same brand and thickness
of electrical steel. This will contribute to the resulting idling losses. However,
transformer plants on different brands 3404, 3405. 3406, 3407, 3408 electrical steel
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with different thicknesses of 0.35, 0.30 mm, and in the process of making plates of the
process of mixing them. In such cases, it becomes almost impossible to manufacture a
magnetic system transformer from one brand of steel, which accordingly affects the
value of idling losses. Therefore, based on the experience, it is recommended to invest
steel with the best characteristics in central and pre-central packages, and in a
symmetrical pack you invest steel of the same marks and thicknesses.

6.Compliance with the requirements for transporting and storing open logs and
plates.

7. Strict compliance with all tolerances for production deviations. When the
parameters of idling are deteriorating, they also depend on the production of any
deviations in the assembly, transportation and storage of plates. Use may in
transformers cold-rolled steel is very sensitive to mechanical effects. When cutting and
punching plates, its magnet properties deteriorate. Strikes on steel, inflections of plates,
stickers easily violate the orientation of crystals, increase specific losses and
magnetizing power.

8. Introduction to the production of the restorative ignition of the prepared blazes.
The burning of plates reduces idling losses by 10-15% by over-distribution and
reduction of concentrations of stresses in metal, which are fore sq ft after mechanical
processing of plates.

9.Caution of the collector with plates.

In addition to losses in steel, the reduction of the transformer is also caused by
losses in the windings of the transformer and additional losses. The reduction of the
turn in the windings of transformers from the pressures can be achieved by increasing
the section of winding wires. However, this is economically unprofitable, but, as it
inevitably increases the size of not only the winding, but also the magnetic wire, that
is, increases the mass of active materials and increases the loss of idling, that is, losses
in steel transformer.

As for the additional losses in the transformer, they not only reduce the transformer,
reducing its efficiency, but also often concentrate in the individual elements of the
transformer design, resulting in their dangerous overheating.

Additional losses in parts of the transformer, the causes of their occurrence and
ways of elimination are one of the most important tasks, without the permission of
which it is impossible to correctly calculate and design the transformer. Equally
important are the additional losses for the operation of transformers, as the occurrence
of additional losses is often associated with local heating, which under adverse
conditions can lead to the premature decommissioning of the transformer [5].

Conclusion.

Based on an analysis of the studies carried out to reduce the additional losses, the
following is recommended:

1. The most effective way to reduce additional losses is to reduce scattering fields,
but they "protect" the transformer from short-circuit currents. The following ways to
reduce additional losses are suggested in the given scattering field:

[J the direction of scattering flows along paths with fewer losses;
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[J choosing the right size and configuration of individual elements of the design:

[] the use of non-magnetic and non-conductive electrical current materials.

2. Scattering field streams are highly sensitive to magnetic symmetry. A slight
displacement of windings relative to each other is enough to dramatically increase the
scattering. Such shifts are especially often me hundred in height. For example, one of
the windings may not be planted to the end or not how much different in height from
the other, which disrupts magnetic symmetry and increases scattering.

Therefore, when planting windings you need to control their height, not to let the
offset of windings. It is also necessary to control the uniformity of the ka naul between
the windings and their strictly concentric location on the rod not a magnetic wire.

Magnetic losses can be reduced by the use of magnetic shunts of electrical steel,
which can be laid on the shelves of bright beams or along the walls of the tank so that
they pass through most of the scattering flow. The vortex currents that occur in them
by their magnetic action "push" the scattering field, shielding the tank from it, and thus
reduce losses.

3. Significant reductions in additional losses can be achieved through the use of
new non-traditional materials for parts of the transformator, such as plastics, fiberglass,
layered erasers, etc.

4. The next way to reduce losses is to select small wires, especially in the direction
of the perpendicular radial component of the scattering field (to reduce losses from
vortex currents); performing transpositions - special transpositions of parallel wires in
the process of making windings (to reduce losses from circular currents), reducing the
difference of the ditch of bright beams, the use of separate pressing rings for each of
the windings (to reduce losses in the elements of the structure).
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Abstract: The use of natural ingredients such as currants and apple flour, which
have antioxidant properties, in cheesecake allows for the development of new enriched
products. The highest sensory ratings were given to samples containing 8% apple flour
and 5% currants. These samples had a milky white colour, a pleasant uniform
consistency with particles of additives, no foreign odours and a moderately pronounced
currant flavour. The samples analysed have high nutritional value and contain essential
macro- and microelements: potassium, calcium, magnesium, phosphorus, sodium and
others.
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The curd dessert was prepared according to the recipe presented in Table 1. In a
deep bowl, according to the recipe, wheat flour, apple flour, egg, sugar substitute and
soft butter were combined and thoroughly mixed. Flour and baking powder were
added, and a soft dough was kneaded. For the filling, cottage cheese, eggs, sugar,
semolina and vanillin were mixed and beaten with a blender until smooth. Spread the
dough evenly in a 21 cm springform pan, forming sides, and prick the bottom with a
fork. Then add the currants and cottage cheese filling and spread it over the surface.
Bake in an oven preheated to 150°C for one hour.

Table 1 - Recipe for ‘Cottage cheese cheesecake with currants and apple flour’

Weight of
components, g

Name of components

Wheat flour 216
Apple flour 24
Chicken egg 60
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Stevia extract or sugar (dough) 8/80
Baking powder 8
Butter 100
Cottage cheese 450
Semolina 30
Vanillin 2
Chicken egg (filling) 120
Stevia extract or sugar (filling) 15/150
Currants 150

The cheesecake was made in compliance with sanitary regulations at the
Department of Production Technology and Public Catering Organisation of the
Razzakov Kyrgyz State Technical University [1].

The organoleptic method does not require complex equipment and can be used both
in production and in laboratory conditions. This approach allows for quick and
effective assessment of product quality, which is especially important for control at all
stages of production.

The tasting was conducted among students and teachers of the ‘Production
Technology and Public Catering Organisation’ department. The evaluation committee
consisted of seven people who had been tested for taste conformity. The tasters used a
9-point scale to evaluate the product characteristics according to five quality levels: 9
points - excellent quality, 8 - good, 6 - satisfactory, 4 - poor (nutritionally inadequate
product), 1 - very poor, in accordance with GOST R 53104-2008 [2]. During the tasting
evaluation, a tasting sheet was used, which is presented in Table 2.

Table 2 - Results of the organoleptic evaluation of cottage cheese cheesecake

Taster's Product Product rating on a 9-point scale
rating name Appea- Smell Consistency Taste Overall
number rance rating in
points
1 Cottage 7 8 7 8 7,5
cheese
cheesecake
2 - 8 9 8 9 8,5
3 - 9 9 9 9 9
4 - 9 9 7 9 8,5
5 - 9 9 9 9 9
6 - 9 9 9 9 9
7 - 9 9 9 9 9
Total 8.6
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Table 3 - Organoleptic indicators of cottage cheese cheesecake

Parameter Rating
Appearance Golden brown, with a smooth surface
Smell Sweet, with a delicate cottage cheese aroma
Taste Balanced, sweet with a slight sourness from the cottage cheese
Consistency Delicate, creamy filling on crispy pastry

Analysis of the chemical composition of cottage cheese cheesecake showed that
the use of cottage cheese, currants and apple flour increases nutritional value by adding
dietary fibre, which accounts for 2.8% of the average daily requirement. In addition,
reducing the fat content in the finished product by 33% significantly reduces the energy
value of the dessert by 26.8%, making the product more suitable for diets.

Apple flour contains a small amount of fat, mainly saturated fats (palmitic acid),
polyunsaturated fats (linolenic acid) and monounsaturated fats (oleic acid).

Apple flour contains the minerals calcium, phosphorus, potassium, iron, copper,
zinc and cadmium. Among the macronutrients in blackcurrants, there is a fairly high
content of potassium, which helps regulate water-salt metabolism, remove water and
toxins from the body, and prevent cardiovascular and neuromuscular system disorders.
100 g of red currants contain 7.5% of the daily requirement for this element (3500
mg/day) [3].

The calcium contained in berries cannot fully satisfy a person's daily requirement
for this nutrient - 3.7% (1000 mg/day). In addition to participating in the formation of
the skeleton, calcium is necessary for blood clotting and enzyme regulation, and
promotes the delivery of nutrients to cells, etc.

In addition to the above-mentioned minerals (potassium and calcium), the berries
also contain magnesium, which is also alkaline in nature. 100 g of berries satisfy 4.1%
of a person's daily requirement for this nutrient (400 mg/day). Magnesium is necessary
for the normal functioning of the central and peripheral nervous systems of the human
body, activates the functioning of enzymes, etc.

Phosphorus is required by the human body to ensure normal growth of bone and
dental tissue, etc. Red currants contain 4.4% of the daily requirement for this nutrient
(800 mg/day).

Red currants cannot be considered a source of iron (6% of the average daily
requirement - 14 mg), which is necessary for the formation of haemoglobin and
myoglobin, enzymes, and the implementation of basic biochemical processes in the
human body.

Apple powder contains a wide range of B vitamins (B, B,, Bs, B¢). They normalise
bowel function and have a beneficial effect on the cardiovascular system, improve skin
condition, boost mood and participate in cell growth. Vitamin C is one of the natural
antioxidants found in plant-based foods. Another important component is organic acids
(malic, citric, etc.) [3].
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The most significant indicators of the quality and properties of apple flour that
determine its nutritional value are its physiological and organoleptic properties. The
physiological value of apple flour is most evident in its fibre and pectin content, which
is typical for plant products. Fibre in combination with pectin improves the motor
function of the gastrointestinal tract and stimulates the elimination of stagnant
phenomena in the intestines. Of the vitamin complex, apple flour is richest and most
valuable in essential vitamin C [4].

Blackcurrants are not considered a rich source of ascorbic acid. However, they can
contain up to 83 mg/100 g of ascorbic acid. The redcurrants studied contain 64,77
mg/100 g of ascorbic acid.

Red currants contain sufficient amounts of P-active substances, which have a high
‘capillary-strengthening’ ability. The main representatives of P-active substances are
flavonoids, including catechins, anthocyanins, and leucoanthocyanins contained in the
berries studied. It should be noted that the catechins in berries contribute to the taste of
berries and products made from them, while anthocyanins give berries their attractive
colour - in the samples studied, their content is 97,7 mg/100 g. However,
leucoanthocyanins cause undesirable colour changes in products during processing.

The use of natural ingredients such as currants and apple flour, which have
antioxidant properties, in the composition of cottage cheese cheesecake allows for the
development of new enriched products. According to available data, currants and apple
flour contain the following antioxidants: retinol (vitamin A), thiamine (B,), folacin
(By), riboflavin (vitamin B,), tocopherol (vitamin E), ascorbic acid (vitamin C),
essential amino acids, and many beneficial macro- and microelements. As can be seen,
the highest sensory ratings were given to samples containing 3% apple flour and 5%
currants.

These samples were milky white in colour, had a pleasant, uniform consistency
with particles of additives, no foreign odours and a moderately pronounced currant
flavour. Organoleptic properties, sensory evaluation and physicochemical indicators
confirm that the developed product meets the requirements of GOST for cottage
cheese. The analysed samples have high nutritional value and contain essential macro-
and microelements: potassium, calcium, magnesium, phosphorus, sodium and others.
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CYYACHI TEHJAEHIIII BOEHHOI KPUMIHAJICTUKHA

Crenuk boragana BacujiBHa,

KaHAUJAT IOPUANYHUX HAYK, TOIEHT Kadeapu
KPUMIHAIBHOTO TPOIECY Ta KPUMIHATICTUKU

JIBBIBCHKOTO JIEPKABHOTO YHIBEPCUTETY BHYTPIIIHIX CIIPaB

Baniscbka Codisi PomaniBHa,
3100yBayka nepmoro (6akajaaBpChKOro) piBHS BUIIOI OCBITH
JIBBIBCHKOTO JIEP’)KaBHOTO YHIBEPCUTETY BHYTPIIITHIX CTIPaB

BoeHHa KpuMiHaIICTUKAa [K Taly3b HAyKd 1 MNPAaKTUYHOI AISUIBHOCTI Halyla
0COOJIMBOrO PO3BUTKY B YMOBAX Cy4YaCHUX 30pOMHUX KOHQIIKTIB, TOPUIHUX BIWH 1
TEPOPUCTUUHUX 3arpo3. li HpeaMeToM CTajo JOCHIIKEHHS 3aKOHOMipHOCTeil
YUYMHEHHS, IPUXOBYBAaHHA Ta PO3CIiAyBaHHS 3JI0YMHIB, IO BIAOYBAIOTHCSA Y BOEHHUI
yac, y 30H1 00MoBHX 11 a00 M1 yac BIMCHKOBHX omneparii. 3poCTaHHs poJil BOEHHOI
KPUMIHAJIICTUKH 3yMOBJICHO YCKJIQIHEHHSM BO€HHUX 3JI0YMHIB, TOSIBOIO HOBHUX
TEXHOJIOT1M BEJEHHS BIMHM Ta IMIJBUIIEHUMHU BUMOTAMH JIO J0OKa30BOi 0a3u B
MDKHapoJHUX cyaax. [l gac aHamizy cydyacHUX KOH(JIIIKTIB BUSBISETHCS, 1110 MEXKa
MDK BIMCHKOBMMH 1 IIUBUTBHUMHM 3JIOYMHAMH CTa€ JeAalli PO3MUTIIION, 1110 BUMArae
ajanTaiii METOJIB KPUMIHAIICTHKA A0 HOBUX peami [1]. ¥ cucTtemi BOEHHOIO
npaBocys hopmyeTbes nmotpeda y (axiBIsX, 3AaTHUX 3aCTOCOBYBATH aHAJIITHYHI,
TEXHIYH1 Ta HUPPOBI MeTOAM 1A (pikcanli (PaKTiB BOEHHUX 3JI0YMHIB.

TenaeHIli po3BUTKY BOEHHOI KPUMIHAMICTUKM y XXI CTONITTI BHU3HAYAOThHCS
uudpoBizalliero 10ka3o0Boi 0a3u. BukopucTaHHS CyNyTHHKOBUX 3HIMKIB, BIJEO 3
JIPOHIB, 3aMKCIB KaMep CIOCTEPEKEHHS Ta COI[laJbHUX MEPEeX CTajio 3BUYAHHOIO
MPAKTUKOIO JJISl IOKYMEHTYBAHHSI 3JIOYMHIB MPOTH JIOASHOCTI. J[aH1 3 BIIKPUTHUX
JDKepeN  JI03BOJIAIOTH  BIJHOBJIIOBATH  XPOHOJIOTIKO  TOJIA, MIATBEPAXKYBATU
MPUCYTHICTh KOHKPETHHMX MIiAPO3AUIIB 1 (ikcyBaTW HacliIKu OOCTpuIiB. Y
MDKHApOJIHIA MpakTHUIll po3ciimyBanns noni y Cupii, Ykpaini, M’ sami ta Cynani
MmoKasayu, mo MUGpoBi JOKa3U MOXKYTh OyTH BHUPIMIATHLHUMHU B CYJOBUX MPOIECaX.
Po3BuTOK METOAIB MEpeBIpKM aBTEHTHUYHOCTI MaTepiaiiB, TeojoKallii Ta
XPOHOMETPAXXKY CTaB HEBIJ €MHOIO YACTHHOIO JISUTbHOCTI KPUMIHAJICTIB, IO
MpaIolTh Yy 30HaX KOHOIIKTYy. PosmupeHHs crnekrtpa IUGPOBUX IHCTPYMEHTIB
JI03BOJISIE CTBOPIOBATH IILJIICHI 0231 JaHUX 3JTIOYHMHIB 13 BUCOKOIO JJOKa30BOIO IIIHHICTIO.

Oco0nMBY poJb y BOEHHIM KPUMIHATICTHUINl BiAirpae aHaji3z O10JOT1YHHX,
TPacoJIOTiyHUX 1 BUOYXOTeXHIYHUX caiaiB. Ha wmicusgx OoioBux i ¢haxiBIi
CTUKAIOTHCS 3 00’ €KTaMU, SIK1 3a3HAJIM 3HAUHUX MEXaHIYHUX 1 TEPMIUHUX PYHHYBaHb,
1o yckiaautoe Bioip matepianiB. HositHi metoan JIHK-igenTudikaiii 103B0JI0Th
BCTAHOBJIIOBAaTH OCOOM 3aruOjux 1 BIHCHKOBOIOJIOHEHUX HaBITh 32 MIHIMAJIbHUMHU
3pa3kaMd TKaHMH. Y CHIBOpall 3 CYJ0BO-MEAWYHUMM €KCIepTaMU BOEHHI
KPUMIHAJIICTH 3[IIACHIOIOTH (piKcallito A0Ka3iB, M0 MIATBEPIXKYIOTh (DaKTH KaTyBaHb,
yOMBCTB 1 HE3aKOHHOT'O TIOBOJIXKEHHS 3 ITUBLILHUM HAaCEJICHHAM. TeXHIYH1 MOXKJIHBOCTI
naboparopiii MOOUIBHOTO THUIMY 3a0€3MeyyloTh MNPOBEACHHS IEPBUHHUX aHaTI3IB
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OesmocepenHbo 'y 30H1 OoMoBux i [2]. Taki monboBi Jjaboparopii 3HAYHO
CKOpOYYIOTh Yac MDK BHSBJICHHSM JIOKa3y Ta Horo oOpoOKoI0, MiIBUIIYIOUN
JOCTOBIPHICTH PE3yJIbTaTIB.

CydJacHa BO€EHHA KPUMIHAJIICTHKA aKTUBHO 1HTETPYE METOAM TeoiH(pOpMaIliitHIX
CHUCTeM. 3aBIsKH KapTorpaiuHoMy aHamizy BIATBOPIOIOTHCS MICISI MAaCOBHX
MOXOBaHb, PO3TAIIyBaHHS APTUIIEPIACHKUX TMO3UIINA 1 TPAEKTOPIi paKeTHUX YAapiB.
Buxopuctanns 3D-MonentoBaHHs JooMarae peKOHCTPYIOBATH MO1ii Ha OCHOBI CJTiJTIB
pyliHyBaHb 1 MIPOCTOPOBUX XapaKTEPUCTHK MicieBocTi. ['eoindopmariitai 6a3u
JO3BOJISIIOTh  MOEJAHATH CBIJYEHHS OYEBM/ILIB 13 MaTeplaJbHUMU JIOKa3aMu,
CTBOPIOIOYM IHTETPOBAHY CTPYKTYpYy AaHMX. Takuil mijxij Ja€ 3MOry IMPOBOJIUTH
IIPOCTOPOBO-YACOBUM aHaJ3 3JIOYMHIB 1 BH3HAYaTH 3aKOHOMIPHOCTI iX CKOEHHS.
MixxHapoIH1 KOMICIT 3 pO3CIIiIyBaHHSI BOEHHUX 3JIOUYHMHIB JIe/1alll YacTille 3a1y4aloTh
(axiBIIiB 13 TEOAHAIITUKY JUIsl CTBOPEHHS JJOKA30BUX Bizyasi3alliid, 10 MOXYTh OyTH
MOJIaHl y CyIax.

Baromoro 3HaueHHs HaOyBa€ pO3BUTOK KPUMIHAIICTUYHOI (oTorpadii,
Biieo(ikcalii Ta TPUBUMIPHOIO CKaHYBaHHS MiCllb NOA1. BucokoTouH1 nazepHi
CKaHEpHU J03BOJIAIOTh CTBOPIOBATU TPUBHMIPHI MOJEN 3pyHHOBaHUX OyziBenb abo
TEXHIKM 3 TOYHICTIO 10 MuIiMeTpa. Taka TexXHOJoTis 3a0e3leuye MOKIMBICTb
BIITBOPUTH OOCTAHOBKY HaBITh IMICIS 3aYUCTKU TEPUTOPii a00 nmepemiieHHs Tut [3].
Hani 3D-ckaHIB MOXYTbh IHTErpyBaTUCsA 3 LHU(PPOBUMH KapTaMu Ta MaTepialaMH
PO3BIIKH, YTBOPIOIOYHM KOMIUJIEKCHY J0Ka30BYy 0azy. Y clpaBax, IO pO3IJISIal0ThCs
MiKHapOHUM KPUMIHAJIBHUM CYJIOM, Taka 1H(opmallis gonomarae CyJisiM Kpaiie
3pO3yMITH  KOHTEKCT 3y04yuHy. [lomiOHMii  miaxiyy  JAEMOHCTpPYE  Mepexil
KPUMIHAJICTUKH B1Jl KJIACUYIHOI 10 BUCOKOTEXHOJIOTTYHOT IMapaiurMu JTOCTIHKCHHS.

[ndopmariiitna Ge3neka po3ciiAyBaHb y BOEHHUW 4Yac 3alUIIAETHCS CKIIATHUM
acniektoM. [lepenaya nudpoBux g0Ka3iB MOTPeOy€e CYBOPOTO KOHTPOIIIO 32 JIAHIFOTOM
30epexeHHs] JaHUX, 1100 YHUKHYTH iXHBOI KoMIpomeTtaiii abo ¢anscudikamii. ¥
cydyacHUX KOH(DIIKTax (IKCYyIOThCS BUMAAKU KiOepaTak Ha CUCTEMH OOJIIKY 3JI0YHHIB,
cpoOu 3HUIIECHHS 0a3 JaHUX YU MiApoOJIeHHs MeTaaaHuXx ¢ainiB. Po3BuTOK cucreM
3axuCTy 1HoOpMaIllli, 30KkpeMa 4yepe3 OJO0KYEHH-TEXHOJIOr1i, BIAKPHUBAE MOKIIUBICTh
3a0€3Ne4YnTH HE3MIHHICTh HU(POBUX T0Ka31B. MiKHaApOH1 oprasizatii po3poOJstoTh
cTaHAapTu 30epiraHHs MarepiajiiB, SKi MOXYTb OyTH BHKOPHUCTAaHI B CYyJOBHX
MpoLIecax HaBITh Yepe3 POKHU MICIS 3aBepIICHHS KOHQIIKTY. Y MEpCHeKTHBl Taka
npakTuka Gpopmye rao0aabHUM eTanoH Jist (ikcallii 3J104MHIB TPOTH MUPY Ta Oe3MeKu
JIOZCTBA.

[TomiTHa TeHAeHIss TmodsTae y (opMyBaHHI MDKIUCIUIUTIHAPHUX TPYII
po3ciigyBanss. [lo ckiiamy KoMaHa BXOASITH FOPUCTH, KPUMIHAIICTH, €KCIIEPTH 3 TIPaB
moauHU, GaxiBil 3 mcuxoiorii, I T-anamiTuku Ta BiCbKOBI 1H)XKeHEpH. Taka B3aeMO s
3a0e3nedye KOMIUIEKCHE BUBUCHHS TIOJIIH 1 J03BOJISIE BPAaXOBYBATH SIK TEXHIYHI, TaK 1
coIliaJibHI aCMEeKTH 37104nHY. [1i1roTOBKA CrieniaicTiB HOBOTO TTOKOJIIHHS Iepeadoavae
HAaBYAaHHA BUKOPUCTaHHIO UU(POBUX I1HCTPYMEHTIB, MIKHAPOJHHUX CTaHJAPTIB
JIOKYMEHTYBaHHSI Ta TpaBUJl 30epekeHHs 10Ka3iB [4]. B ocBiTHIX mporpamax s
BIMICBKOBUX MPOKYpPOpIB 1 CHIAYMX BBOASATHCA AUCHUIUIIHK 3  HUPPOBOI
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KPUMIHATICTUKH Ta TyMaHITapHOTro npaa. [ligBumieHHs piBHA kBaiidikaiii (axiBIliB
CHpUs€ CTBOPEHHIO OUIBII €(PEKTUBHOI CHCTEMU BOEHHOTO TIPABOCY ITISI.

Boenna kpuMiHaNlICTUKA pearye TakoXk Ha €THYHI BUKJIMKH, TIOB’A3aHi 3 (piKcalli€io
Ta myOJiKali€eo goKa3iB. Y BHUIMAAKaX JTOKYMEHTYBaHHS MAacCOBHX 3JIOUYMHIB CIiAul
3000B’s3aH1 JOTPUMYBATUCS MPUHIUITY MOBAard 0 >KEPTB, YHUKATH PO3TOJIOMICHHS
0COOMCTHX JaHWX 1 MOBTOPHOI TpaBMatm3allii cBikiB. [IutanHs koH)imeHIIHHOCTI
0CO0JIMBO aKTyasbHI i yac poOOTH 3 Bi3yalbHUMH MaTepiajlaMu, 110 MICTSTh CLIEHU
HaCWJIbCTBA. MIXKHApOJHI CTaHJAPTH BCTAHOBIIOIOTH MPOUEAYPU pelaryBaHHs
300pakeHb 1 OOMEXEHHS JOCTyly J0 HAaHux. [loTpuMaHHS IIMX HOpPM CIIpUs€E
30€pEKEHHIO JIOBIPH JI0 CJIITYUX OPTaHiB 1 MPaBOBUX 1HCTUTYTIB [5]. ETuunmii BUMIip
BOEHHOI KPUMIHATICTUKK CcTa€ (QyHAAMEHTOM 1i TOJMAJbIIOrO0 PO3BUTKY B
JEMOKpPaTUYHUX JepKaBax.

[TommpeHHst IpOHiB, MITYYHOTIO 1HTEJIEKTY Ta aBTOMAaTU30BAaHUX CHUCTEM aHalli3y
JTAHUX 3MIHIOE MIAXOAU 0 300py JA0Ka3iB. AJITOPUTMH MAIIMHHOTO HaBYaHHS 3/1aTHI
11eHTU(IKYBaTH TEXHIKY 3a 300paKE€HHSIMHU, BU3HAYATU TUN 030pO€HHSA a00 HaBITh
pO3Mi3HaBaTU OO0JMYYS y4acHUKIB KOH(IIKTy. Taka aBTomMaTH3allisl CKOPOUYeE dHac
00poOKM BEIMKUX MACHBIB 1IH(OpMAIIli 1 MABUILY€E TOYHICTh AaHAJTITUYHUX BUCHOBKIB.
Pa3oM i3 TuM BHWHMKa€ THTAaHHA MPABOBOTO PETYIIOBAHHS BUKOPHCTAHHS TaKHX
TEXHOJIOT1H, OCKUIbKH OyJb-sika MOMWJIKA aJITOPUTMYy MOXKE BIUTMHYTH Ha JOJIO
KOHKPETHHUX 0ci0. JlOCHIAHMKKA HAroJouIylTh Ha MOTPEOl MO€JHAHHS IITY4YHOIO
IHTEJIEKTY 3 JIFOJICBKUM KOHTPOJIEM, III0 TapaHTYy€e CIPaBEIMBICTh 1 JOCTOBIPHICTH
po3ciigyBanb [6]. TexHIYHMII mporpec BIIKpUBA€E HOBI TOPU3OHTU  JUIA
KPUMIHAIICTUKH, ajJie BOJHOYAC CTABUTH MEPEl HEIO JJOJATKOBI PU3HKH.

Y  CTpyKTypi BOEHHOI KPHMIHAJIICTHKH 3MIITHIOETBCS POJIb MIXKXHAPOIHOI
koopauHanii. Mexanismu cmiBmnpami Mk OOH, €pomonom, IHTeprionom Ta
HaIllOHAIPHUMH oOpraHamMu 3a0e3meuyioTh OoOMiH 1Hdopmaliero W yHidiKaIlio
METOAMK. Y KOHTEKCTI BIMHM B YKpaiHi CTBOPIOIOTHCS CHEIiaNi30BaHl MiIaThopMHu
300py J0Ka3iB, sIKi JO3BOJISIOTH 3aTy4aTu AaH1 3 He3aJIeKHUX xepen. Taka criBoparis
CTBOPIOE TEPEAYMOBH JUIsl CHUIBHUX pO3CIIAyBaHb 1 MIJATOTOBKM MarepiaiiB 0
MiuixHaponHoro kpumiHaiabHoro cyay. ®opmyBaHHS ri00anbHOI  JTOKa30BOi
€KOCHUCTEMHU MIJCWIIOE CIPOMOMKHICTh MI)KHAPOJHOIO MPaBOCYIJs pearyBaTH Ha
3JIOYMHHM TPOTH JHOJASHOCTI. 3JaroJKEHICTh 1 MDK JiepKaBaMU CTa€ 3alopyKOIO
e(eKTUBHOTO MePeCiiyBaHHs! BUHHUX y HAUTHKINX 37T0UYHNHAX.

TakuM YWHOM, CyYacHI TEHJICHIlI BOEHHOT KPUMIHATICTUKUA JEMOHCTPYIOThH
rMOOKY TEXHOJIOTIUHY, aHaJiTUYHy Ta TyMaHiTapHy TpaHcdopmamiro. Hayka
BUXOJMTh 32 MEXI TPATUIIAHUX MIIXO/IB, IHTETPYIOYH METOIU U(PPOBOi 0OpOOKH
JTaHUX, MDKHAPOJHOTO TMpaBa Ta €THKW JOKyMeHTyBaHHA. IlinBuimmeHHs poii
mudpoBUX J0Ka3iB, MOSBAa HOBUX 3ac00iB (ikcamii Ta 3pOCTaHHS MDKIEP>KaBHOI
chiBmpaini GOpMyIOTh SIKICHO HOBY CHCTEMY PO3CIIAyBaHHS BOEHHHX 3JIOUMHIB. Y
Cy4YacHUX YMOBaxX BOEHHA KPUMIHATICTHKA CTA€ OJHHUM 13 TOJIOBHUX 1HCTPYMEHTIB
BIJIHOBJICHHSI CHPAaBEMJIUBOCTI, 110 0a3yeTbcsi Ha JOKA30BOCTI, 00’€KTUBHOCTI Ta
TEXHOJIOT1UHIM TO4YHOCTI. IlepcrnekTuBM i PO3BUTKY BH3HAYATUMYThCS PIBHEM
1HTerpali 1HHOBAIlIi, MIXKHAPOJHOI B3a€MOJIIi Ta MIATOTOBKH CHEIIaICTIB HOBOTO
MTOKOJIIHHSI.
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Strategic management of enterprise development is one of the key components of
effective management in today’s dynamic market environment. It ensures the long-
term competitiveness, stability, and adaptability of organizations amid rapid internal
and external changes. Under conditions of globalization, digital transformation, and
economic instability, strategic management gains new significance — it becomes a
continuous process of aligning a company’s resource potential with external challenges
and opportunities [1-2].

Modern international service centers operate in a highly dynamic environment
characterized by rapid technological advancements, intensifying competition for
skilled professionals, and macroeconomic as well as security-related shocks affecting
operational stability. One of the major challenges to their effective functioning is the
shortage of qualified personnel and high employee turnover, which lead to knowledge
loss, service quality deterioration, and rising operational risks [3-4].

The shortage of skilled staff and high employee turnover in service centers stem
from several interrelated factors. Firstly, competition from IT and outsourcing
companies increases pressure on wage levels and benefits packages. Secondly,
operational positions are often routine and demanding, offering limited opportunities
for career advancement. Thirdly, the growing complexity of required competencies —
such as proficiency in foreign languages or specialized systems — reduces the available
talent pool. Additionally, low process maturity, lack of standardized procedures,
insufficient automation, and limited digital analytics hinder workforce planning. As a
result, organizations face longer hiring cycles, extended onboarding periods, and an
accumulation of operational bottlenecks that raise the risk of critical process errors.

Improving the system of strategic management in service centers should rely on an
integrated model combining three core elements: digital transformation, human capital
management, and risk management. This model implies process unification and
automation, a focus on comprehensive people management (including recruitment,
retention, learning, and knowledge transfer), and a structured change management and
risk monitoring system.
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The following interconnected measures are proposed to mitigate both operational
and strategic risks related to workforce shortages, long hiring cycles, and knowledge
loss:

1. Recruitment based on potential and skill development.

Reducing entry barriers for operational positions helps broaden the candidate pool.
Instead of emphasizing prior technical skills, recruitment should focus on potential —
learning ability, motivation, adaptability, and interpersonal competencies. Creating
competency frameworks, mentoring programs, and structured training modules allows
organizations to develop internal talent pipelines, reduce hiring time, and lessen
dependence on external labor markets.

2. Strengthening the employer value proposition and compensation system.

While salary remains important, non-monetary benefits such as job flexibility,
mental health support, career progression, and social protection play a crucial
stabilizing role, especially in times of crisis. Regular market benchmarking, flexible
work schedules, hybrid models, and well-being initiatives enhance employer
attractiveness, reduce turnover, and foster employee engagement and loyalty.

3. Establishing a knowledge preservation and transfer system.

High turnover increases the risk of critical knowledge loss. To prevent this,
organizations should create standardized documentation systems, video tutorials,
process checklists, and appoint knowledge owners. Conducting process audits and
building centralized digital knowledge repositories accelerate onboarding, minimize
operational errors, and maintain organizational expertise.

4. Building academic and local partnerships.

Collaboration with universities and professional institutions ensures a continuous
flow of young talent. Internship programs, case competitions, joint courses, and
scholarship initiatives serve as effective long-term strategies for workforce
replenishment and reduce external recruitment costs.

5. Process automation and reengineering.

Automation and process redesign can partially offset workforce shortages.
Implementing RPA or low-code solutions reduces manual workloads, enhances
process quality, and redirects employees toward analytical and creative tasks. This
leads to higher productivity and improved job satisfaction.

6. Referral programs and internal mobility.

Employee referral programs accelerate recruitment and enhance cultural fit, while
internal mobility strengthens retention. Offering financial or recognition-based
incentives and ensuring transparency in internal job postings motivate employees to
contribute to organizational growth.

Comprehensive implementation of these initiatives can generate tangible
organizational benefits:

—reduced time-to-hire and turnover rates;

— improved onboarding efficiency;

— enhanced process quality through automation;

— stronger employee engagement.
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Over the long term, such initiatives will strengthen the resilience of service centers,
increase returns on digital investments, and reinforce their competitiveness in regional
and international service markets.

Workforce shortages in service centers represent a multidimensional issue
requiring integrated measures across human resources, operational processes, and
technology. The combined implementation of potential-based recruitment, an
enhanced employer value proposition, structured knowledge management, academic
partnerships, and process automation creates a robust framework for overcoming
staffing challenges. A systematic approach — featuring pilot implementation, cross-
functional coordination, risk management, and continuous KPI monitoring — ensures
sustainability and measurable results. Under conditions of uncertainty, these strategies
not only help reduce recruitment and onboarding costs but also establish a foundation
for long-term growth, service excellence, and competitive advantage.
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B yMmoBax BifiHM OJHIEI0 3 TOJIOBHHX IIPOOJIEM B ISUIBHOCTI IMIANPHEMCTB €
HE3aJOBUIbHUIA  (DIHAHCOBO-€KOHOMIYHMIA CTaH. baraTto mianpHeMCTB 3MYLIEHI
MpaIfOBaTH B YMOBAaX MOCTIMHUX OOCTPLIIB, 1110 TATHE 32 COOOI0 3arp03y MOIIKOKEHHS
aKTUBIB, IHPPACTPYKTYPH Ta MOPYLICHHS JIOTICTUYHUX NUISAXiB. J[0 1bOTO J0Ma€ThCS
HECTaOUTBbHICT,  BAIIOTHOTO  KYypCy, BIATIK 1HBECTHIIM, CHaj  KyMiBEeJIbHOT
CIIPOMOYKHOCTI1, MOO1TI3al11s MPaIliBHUKIB, BHI3]] CIICIIIATICTIB 32 KOPJOH TOIIIO.

3a maHux 00CTaBHUH MOCTA€ HEOOX1THICTh aHAMITUYHOI pOOOTH, SIKa CIIPSIMOBaHA Ha
aHaymi3  (PIHAHCOBO-TOCTIOAAPCHKOI  JISUTBHOCTI  MIJNPUEMCTBA, KOHKYPEHTHOTO
CepeIOBHINA, BUPOOHUYOT0 MOTEHITIATY, eKOHOMIYHOI Oe3neku Toio. ToMy B yMOBax
BOEHHOIO CTaHy /IarHOCTUKAa JISUIBHOCTI MiANPUEMCTBA HaOyBae 0COOJMBOI
aKTyaJbHOCTI.

[Ipu ¢inaHCOBIM AIarHOCTUINI TPOBOJIUTHCS aHaNI3 JaHUX [Ji BU3HAUYCHHS
3aKOHOMIPHOCTEH 1 TEHJEHLIM, $KI CHPSMOBaHI Ha MPOTHO3YBaHHS MaHOYTHIX
noka3HukiB. Lle n03BosIsie 3p0OUTH BUCHOBOK, 1110 €eKTUBHA (PiHAHCOBA J11arHOCTHKA
Mae€ BKJIFOYATH SIK aHaJ13 MUHYJIMX MEPIOJIIB, TAK 1 peKOMeHAallii Jjisi Mail0yTHhOro. «B
yMOBaxX MOBHOMACIIITAOHOTO BTOPTHEHHS (piHAHCOBA /1aTHOCTUKA MEPETBOPIOETHCS Y
CKJIQJIHUN CUCTEMHHM TIpOoIIeC, 3ajJa4da sIKOTO — HE JIMIIE OIIHUTH (piHAHCOBUU CTaH
MIIPUEMCTBA, a HamaTu 0aszy JUIsl PO3POOKH cCTparerii MOAAIBIIOrO 1CHYBaHHS
MIIITPHEMCTBY [2] .

Binomo, 110 «cTpareriyia ekcrpec-aiarHocTuka iHaHCOBOTO CTaHy MIAMPUEMCTBA
— 11 METOJWYHUI MiAXIJ A0 WOTO AOCTIDKEHHS 1 MPOTHO3YBaHHS 3a JTOTIOMOTOIO
JIAKOHIYHOTO OOTPYHTOBAHOTO HAOOPY MOKA3HUKIB 3 METOIO BHU3HAUYEHHS (PiHAHCOBOT
CTpaTerii mImpueMCTBa Ta pO3pOOKH HAIPSIMKIB (DIHAHCOBOI JIsTbHOCTI. BpaxoBytoun
HEOOXI1JIHICTb BUKOPUCTAHHS B IPOIIECI €KCIPeC-TIarHOCTUKU OOMEXEHOI KIJTbKOCTI
MOKA3HUKIB, M0 0a3yloThCsl Ha JOCTOBIpHIA iH(pOpMAaLi 0COOJIMBOI BaKIUBOCTI
HaOyBae OOIPYHTYBaHHsI OLIHOYHUX MapameTpiBy» [1].
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JHosons C. b., [1anyma . B. nponoHytoTh Ha0lp HAHO1IBIIT BaXKIMBUX MTOKA3HUKIB,
IO B TOBHIA Mipi XapaKTepU3ylOTh OCHOBHI HampsMK{ (PIHAHCOBOTO CTaHy
mignpueMctBa. lle Taki Hampsmkd: (iHAHCOBa  HE3AICKHICTH  MIAMPUEMCTBA,
TUTaTOCTIPOMOSKHICTD MiAIPUEMCTBA, I1JI0BAa aKTUBHICTbD, Pe3yIbTaTUBHICTD iSJIBHOCTI
T IPUEMCTBA, TPOIITOBI MOTOKH.

Koxen 3 HampsMiB Ma€ CBOi TNpUTaMaHHI WOMY OKpeMi ITOKa3HHWKH, IO
XapaKTepu3yIoTh (DIHAHCOBUI CTaH y PO3pi3i JaHOTO HampsMKy. Hampukman, ormiHka
(hIHAHCOBOI HE3aJICKHOCTI IMIANMPUEMCTBA TTOBHO XapaKTEPU3YEThCSA KoeDillieHTaMMU:
aBTOHOMIi, MaHEBPEHOCTI BJIACHOTO KaIliTaly, 3a0e3MeueHOCTI OOOPOTHHX AaKTHBIB
BiIacHUM KarritajgoM. O1iiHka (h1HaHCOBOI HE3aJIEKHOCTI — KOe(iIIEHTaAMU: BITHOBICHHS
(BTpaTH) IMJIATOCIPOMOXKHOCTI, TMOKPUTTS, biBepa. Ilpu oriHIl A1IOBOI aKTHBHOCTI
HIIPUEMCTBA Ha CTpPaTEriyHOMY pIBHI PO3PaxoBYIOTh KOe(DIlieHT 0OOPOTHOCTI
000pPOTHUX aKTHBIB.

JIist MOXJIMBOCTI MPOTHO3YBAHHS [ISJIBHOCTI MIANPUEMCTBA Ta €(PEKTUBHOTO
(YHKIIIOHYBaHHS — BaXJIMBI € TOKAa3HUKUA PE3YJIbTATUBHOCTI Ta OLIHKU TPOIIOBHUX
MOTOKIB: YHCTUM MpUOYTOK, PEHTAO0EIbHICTh AaKTHBIB, J0JaHA BapTICTh, YHUCTUM
IPOIIOBUHM MOTIK, KOEPIIIEHT OCTATHOCTI YUCTOrO TpolIOBOTO MOTOKY. OcoOimBa
yBara 3BEpTAETbCA HA HAMNPSIMOK PE3yJIbTATUBHOCTI MISUIBHOCTI MIAMPUEMCTBA, IO
MICTUTD HE JIUIIE KOe(PIIIEHTH PEHTAOCIBHOCTI, a i CIIBBITHOIICHHS TEMITIB 3pOCTaHHS
YUCTOrO MPUOYTKY Ta TEMIIIB 3pOCTAHHS AKTHBIB 1 MOKa3HUKa J0JaHOi BapTocTi [1].
Tak, nanpukian, 3a meroaukoro Jlopowi C. b. Ta Ilamymi I. B. Hamum moOynoBana
tabmug 1 a7 po3paxyHKy TOKa3HUKIB —CTpAaTEeTiyHOi  eKCIPEC-/11arHOCTUKH.
AHani3yrouu JaHi Ta0iuIl MOKHA 3pOOUTH HACTYITHI BUCHOBKHU:

1) moKa3HUKH OIIIHKK (PIHAHCOBOI HE3aJEKHOCTI MIAMPUEMCTBA «X» MOKAa3yIOTh,
mo koedimient aBtoHomii Menmie 0,5. Ile moxke Oytu curHaisoMm QiHaHCOBOT
HECTINKOCTI Ta MOTEHIIHHUX MPOOJIEM 13 IIATOCIIPOMOKHICTIO;

2) koe(ilieHT 3a0e3Me4eHOCTI OOOPOTHUX AKTHBIB BIACHUM KamiTajioM B 2022-
2023 pp. 6yB B Mmexax HopMmu 0,20 1 0,28 BinnmosigHo (Hopmatus 0,1-0,5). B 2024 p.
3HaYeHHs nokaszHuka Bnayuo 110 -0,1. [le cBiagunTh Npo 3HauHy (PIHAHCOBY 3AJICKHICTD
MIAIPUEMCTBA «X» «X» B1J] 30BHILIHIX KPEAUTOPIB.

OTxe, B yMOBax MOTIPIIEHHS PUHKOBOI CUTYyallli MiJMPUEMCTBO «X» HE 3MOXKE
MIPOJIOBKUTH CBOIO NisUTbHICTh. HeraTnBHE 3HAUYCHHS MOKa3HUKA TOBOPHUTH MPO TE, IO
BECh BJIACHUM KamiTajd 1 JOBTOCTPOKOBI JKEpena CHpsIMOBaHI Ha (h1HAaHCYBaHHS
HEOOOPOTHUX AKTHBIB 1 Y HBHOTO BIJCYTHI JOBIOCTPOKOBI KOIITH i (hOpMyBaHHS
BJIACHOT'O 0OOPOTHOTO KamiTaly;

3) OIIHIOIYM TIATOCIIPOMOXKHICTh MIAMPHUEMCTBA «X» MOYXKHA BIIMITHTH, IO
Koe(illieHT BITHOBIIEHHS (BTpaTH) TuaTocmpoMoxkHocti B 2022-2023 pp. MaB
MO3UTUBHE 3HAUEHHS K CBITYCHHS TIPO MOXKJIMBICTh BITHOBJICHHS TIATOCIIPOMOKHOCTI
Ta, IMOBIPHO, TOKpaIieHHs (¢iHaHCcOBOro crany. OJHAK CUTYyallis pi3KO 3MiHWIACS B
2024 poi. Bia'eMHe 3Hau€HHS MOKa3HUKA TOBOPUTH PO BTPATY MIATOCIIPOMOKHOCTI,
[0 € HEraTUBHUM CUTHAJIOM 1 MOKE€ CBIAUMTH PO 3arpo3y OaHKpyTCcTBa a00 MoTpely B
canarlii. ToOTo, mianpueMcTBO «X» NepeldyBae y CKIAAHIN CUTyallli Ta Ma€ HU3BKY
3/IaTHICTh BIJJHOBHUTH CBOKO IUIATOCIPOMOKHICTh, a II€ MOXE BHMAaratu HETalHHX
3aX0/1i1B 3 03/I0POBJICHHS (PIHAHCOBO-TOCIOAAPCHKOrO CTaHy.
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Taoauus 1.
Po3paxyHOK NOKa3HUKIB CTPATEriYHOI eKcnpec-aiarHocTuKH (32 meTtoaukor JosoHi C. b., Ilanywui 1. B.) [15].
Jwunamika mokasuukiB| Cepemgas | PexomenmoBane 2024p. no /
IToxasHuk 2022p. | 2023p. | 2024p. 2023/ 2024/ JUHAMIKa 3HA4YEHHS pEKOMEHTOBaHE
2022 2023 MOKa3HUKa MIOKa3HUKa 3HAYCHHS
KoedimieHT aBTOHOMIT 0,47 0,50 0,42 1,06 0,84 0,95 >0,5 0,84
KoedimieHT MaHEBPEHOCTI BIACHOTO KaIiTaIy 0,53 0,45 0,43 0,85 0,96 0,91 0,2-0,5 2,15-0,86
Koedinient 3§6e3nequOCTi 000pOTHHX aKTHBIB 0.20 0.28 0,01 1,40 0,04 0.68 0.1-0.5 20,1-(-0,02)
BJIACHMM KaIliTajJoM
Omninka piHaHCOBOI He3aJeKHOCTI MiANPUEMCTBA 0,85 0,67-1,5 0,42-0,19
Koepiuient Bixonenns (srpath) 186 | 7,08 | 388 | 38 | -054 1,66 >1 3,88
IJIATOCHPOMOXKHOCTI
KoedilieHT moKpuTTs 0,91 0,86 0,81 0,95 0,94 0,945 1,5-2,0 0,54-0,41
Koeoiuient bisepa 0,84 0,55 0,25 0,65 0,45 0,55 >0,2 1,25
OuiHkKa MJIaTOCMPOMOKHOCTI MiANMPHEMCTBA 1,05 0,5-0,7 -5,64-(-4,03)
KoeitieHT 060pOTHOCTi 0GOPOTHHX aKTHBIB | 473 | 467 | 487 | 0,99 1,04 1,02 3pocTaHHs <487
Ouinka 1iJ10B0i aKTUBHOCTI MiANPUEMCTBA 1,02 3pocranus <4,87
Yuctuii npudyToK 184252 83788 59406 0,45 0,71 0,58 3pocTaHHs <59406
PenrtabenpHICTh AKTHUBIB 0,32 0,15 0,08 0,47 0,53 0,5 3pocTaHHs <0,08
PeHTabebHICTh BJIACHOTO KamiTaly 1,17 0,29 0,17 0,25 0,59 0,42 3pocTaHHs <0,17
PeHTabenpHICTh OnepalliiiHOl AisUIbHOCTI 0,14 0,07 0,04 0,5 0,57 0,54 3pocTranHs <0,04
CriBBiJHOIIEHHS "ljeM-HiB 3POCTaHHs YHCTOrO 8.51 0,42 0,48 0,05 1,14 1,19 >1 <048
nprOYTKY Ta TEMIIIB 3pOCTAaHHs aKTHBIB
JlosiaHa BapTIiCTh 1261855 | 1290331 | 1623672 1,02 1,26 1,14 3pocTaHHs <1623672
Ouinka pe3yJbTaTUBHOCTI Ai1JIbHOCTI MiINPHEMCTBA 0,73 >1 0,73
Uwctrii TpOIIOBHHA MOTIK 248118 | 142683 137858 0,58 0,97 0,77 >0 <137858
KoeimieHT aiKBiTHOCTI TPOIIOBOTO TIOTOKY 0,19 0,1 0,08 0,53 0,8 0,67 >1 <0,08
KoediieHT J0CTaTHOCTI YHCTOTO TPOIIIOBOTO L1 0.73 0.41 0.66 0.56 0.61 1 0.41
IIOTOKY
CIiBBiTHOIIICHHS TEMITIB 3pOCTAaHHSI YHCTOTO | (HaGmkeHHs
MpUOYTKY Ta TEMITiB 3pOCTaHHS YUCTOTO 3,26 0,78 0,73 0,24 0,94 0,59 10 1) 0,73
TPOIIIOBOTO MOTOKY
CI1iBBiIHOIIICHHS TEMITiB 3POCTAHHSI YHCTOrO 5.8 0.5 0,57 0,09 1,14 0.62 1 <0.57
IPOIIIOBOrO MOTOKY Ta TEMITIB 3pOCTAHHS BUPYYKH
Ouinka rpomoBMX NOTOKIB MiAMPHEMCTBA 0,65 =1 X
Cepennst qHaMIKa TOKA3HUKA HA I IPUEMCTBI | | | | 0,86 0,4

icepeno: po3paxoBaHoO 3a JaHUMU (HiIHAHCOBOI 3BITHOCTI MIAIPUEMCTBA «X».
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OuiHIOYM HaIpsSM Pe3yJbTaTUBHOI AISIILHOCTI MPOCIIKOBYETHCS TEHJICHIIIS
Crajly BCiX MOKa3HUKIB PEeHTA0EIBbHOCTI. B OIiHII TPOIIOBUX MOTOKIB CIIOCTEPITA€THCS
TaKa K TeHCHITiS.

Ha ocHOBI po3paxoBaHOTO CEPEAHLOTO 3HAYCHHS JUHAMIKA ITOKAa3HUKIB
MIIIPUEMCTBA «X» Ta CEPEIHBOTO JOCATHEHHS  PEKOMEHIOBAHOTO 3HAYCHHS
MOKA3HUKIB, MOro (iHAHCOBHM CTaH I1HTEPIPETYETHCS 3a JOMOMOIOI0 MAaTpHIIL
pe3yIbTaTIB CTPATETIYHOI MIarHOCTHKY [1].

ko MU cepefHIO OIIHKY JMHAMIKM TMOKa3HUKAa Ha MANPUEMCTBI «X» 0,86
MOITMMO Ha OIIHKY BIJIMOBIAHOCTI peKOMEH0BaHOMY 3HaueHHIO 0,4, TO Ha MepeTHHI
JIBOX 3HAYEHb OTPUMYEMO 3HaueHHs 2. Llel mokazHUK rOBOPUTH MPO HE3a0BUILHUN
(diHaHCcOBUM cTaH mignpuemMcTBa «X». lle moTpebye BUKOHAHHS MOTIUOICHOT
(hiHAHCOBO1 JIIarHOCTUKH JIJIsl BUSABJICHHS (paKTOPIB, IO BIUIUBAIOTh HA 3HIKYBAIbHY
JTUHAMIKY Ta/a00 3HUKEHHS PIBHS BIAMOBIAHOCTI PEKOMEHJOBAHOMY 3Ha4YeHHIO. B
JaH1i CUTYyallii iICHY€ 3arpo3a BUHUKHEHHS KPU30BOT'O CTaHYy.

OT1xe, 32 yMOB BIHCBKOBOT'O CTaHY 3HAYHO 3pOCTAE POJIb CBOEYACHOTO Ta SIKICHOTO
aHaJi3y (hiHaHCOBOT'O CTaHY IMAIMPHUEMCTBA, OIIHKH JIIKBIAHOCTI, IJIATOCTIPOMOKHOCTI
1 (1IHAHCOBOIT CTIMKOCTI, & TAKOK MOIIYK IIJISX1B MMABUIIEHHS 1 3MIITHEHHS ()1HAHCOBOL
cTabiapHOCTI. I mokpamieHHs poOOTH MiANPUEMCTBA HEOOXIAHO MPOBECTH
PEIHKUHIPUHT ~ O13HEC-TMIPOIECIB, TOOTO JOKOPIHHO TEPErVIIHYTH BUPOOHUUY
porpamy, MarepiajJbHO-TEXHIYHE MOCTAYaHHs, OpraHi3alilo Mpauni d HapaxyBaHHS
3apo0ITHOI TJIaTH, BiIOIP 1 PO3MIIICHHS TIEPCOHATY, YIPAaBIIHHS AKICTIO MPOMYKIIII,
PUHKU CUPOBUHHU ¥ pUHKH 30yTy IPOYKITli, IHBECTUIIINHY # I[IHOBY MOJIITUKY Ta 1HIIIE.

Cnucok Jgirtepatypu
1. Joous C. b., Ilamymal. B. Excnpec-miarHoctuka (¢iHaHCOBOTO CTaHy
MIIMPUEMCTBA: CTpATETIYHUN acneKT. [lpobremu cyuachux mpancgopmayiu. Cepis:
Exonomixa ma ynpaseninus. 2024. Ne 14,
2. Kipcanosa B.B., CamconoBa B.O. ®iHaHcoBa JlarHOCTUKAa B yMOBaX BOEHHOTO
crany. Exonomixa. peanii uacy. Hayxosuti socypran. 2025. Ne 1 (77). C. 30-37. Pexxum
noctymy: https://economics.net.ua/files/archive/2025/No1/30.pdf.
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In our modern global economy, marketing is very important. Marketing is the
main process that connects a business to its customers. It helps companies promote and
sell their products [1]. Today, marketing is very different from 50 years ago. Old
marketing (like TV or radio) was one-way communication. The company talked, and
the customer listened. Now, social media marketing (SMM) is the most dominant and
dynamic channel. In 2024, there are over 5 billion social media users worldwide, which
is more than 60% of the global population [2]. SMM is a two-way conversation.

This new environment is built on "trends". A trend is a style, idea, or topic that
becomes very popular very quickly. The most interesting part of social media is that
anyone can start a trend. A simple video from a normal person can become "viral" in
one day. This gives businesses a big opportunity to reach many people for a low cost.
However, it also creates a big problem. Trends change every week. What is popular
today is old tomorrow. This makes it very difficult for companies to plan their
marketing. The purpose of this paper is to analyze the most important current trends in
SMM. We will discuss the main problems businesses face and explore the future
prospects for this industry.

We can identify several key trends today. These trends give good opportunities,
but also create new, difficult problems.

The first and most powerful trend is Short-Form Video. This includes TikTok
videos, Instagram Reels, and YouTube Shorts. People today have very short attention
spans. They prefer quick, entertaining, and visual content more than long articles [3].
This type of video is good for storytelling. For example, a restaurant can show a 15-
second video of a chef making a new dish. This is more exciting than just a photo.
Brands also use video to show "behind-the-scenes" content or "unboxing" of new
products. This feels more real and helps build trust with customers. The problem is that
this trend creates high pressure. Businesses must create new videos every day just to
stay visible. This is called "content saturation" — there is too much content. It is also
expensive. You may need a good phone, special lights, and software to edit the videos.
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Many small businesses do not have the time or money for this. Another problem is
negative feedback. Because video is so popular, a bad video or a negative comment
can also go viral and hurt the brand's reputation.

The second major trend is Influencer Marketing. This is when brands pay an
influencer (a popular person or content creator) to promote their products. This strategy
works because it uses the principle of "social proof". People trust recommendations
from other people more than they trust a direct advertisement from a company [4]. For
example, when a popular fitness blogger recommends a specific protein powder, their
followers believe it is a good product. There are different types of influencers. "Mega-
influencers" (like celebrities) have millions of followers, but they are very expensive.
A bigger trend now is using "Micro-influencers". These are people with a smaller,
niche audience (maybe 5,000 to 50,000 followers). They are experts in one small topic,
like "caring for curly hair" or "vegan recipes". Their followers trust them very much,
and they are cheaper for businesses [6]. The main problem with all influencer
marketing is trust and authenticity. Many countries now have laws that say influencers
must use tags like "#ad" or "#sponsored". Users see this and know it is paid advertising,
so they may not trust it. Finding a good, authentic influencer who truly likes the product
is a very big challenge for marketers.

The third trend 1s User-Generated Content (UGC). This is when brands ask their
real customers to create content for them. For example, a clothing brand might ask
users to post photos with a special hashtag (#MyBrandStyle). The brand then shares
the best photos. This is very authentic because it features real people, not models. It
works even better than influencer marketing because it’s a real recommendation. It’s
also cheap because the company doesn’t pay to create the content. The problem is that
the brand can’t control the quality. The photos can be dark or ugly. In addition, the
brand must get legal permission from the user to use their photo in advertising.

The fourth trend is artificial intelligence (AI) in SMM. Al is a smart computer
program that can learn and make decisions. Al is used for many things in marketing. It
helps companies find their "target audience" (the right customers). For example, Al
analyzes user data (likes, comments, age, location) to show them ads they will be
interested in. Al-powered chatbots are also very common. A chatbot is a robot that can
talk to customers on a website or in Facebook Messenger 24/7. It can answer simple
questions like "Where is my order?" or "What are your opening hours?". The problem
is that Al can feel "cold" and impersonal. Customers can get very angry if the chatbot
does not understand their question. An even bigger problem is privacy. Many people
are very worried about how much data companies collect about them.

The fifth trend, or a consequence of the previous ones, is the massive demand
for the SMM profession. Since the industry is growing rapidly, many people, especially
young people, see SMM as a "dream job". It seems creative, flexible (you can work
from your phone) and profitable. This has led to the fact that thousands of people are
trying to find themselves in this field. They offer their services as freelancers, often
without sufficient experience. The problem is huge competition. The market is
crowded. It is very difficult for beginners to find their first clients, so they are forced
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to work for a very low price (dump), which reduces the overall cost of services on the
market.

This demand for a new profession has created another, related trend: the
explosion of the market for online SMM courses. People understand that they need
training, and they are willing to pay for it. On social networks, especially on Instagram,
we see hundreds of advertisements for courses that promise a "quick start" in marketing
and high income. The problem here is the quality of this education. Many of these
courses are superficial. They offer general theory, but do not provide real, practical
skills necessary for working with budgets, analytics, or crisis situations. This
phenomenon is often called "infobusiness". As a result, people spend money but remain
without proper qualifications, which only increases competition and disappointment in
the profession.

Mental health and digital well-being. Beyond the specific trends, there is a
serious general problem. Social media creates a lot of pressure. Users often see “ideal”
lives that are not real. This can make them feel sad, anxious or jealous. This is also a
problem for brands. They have to decide whether they want to add to this pressure.
Many customers today prefer “authentic” brands that show real, normal people rather
than ideal models. In addition, many users are taking a “digital detox™ (stopping using
social media for a week or a month). This means that they become harder to reach [5].

Social media marketing will continue to change. The future will likely be more
integrated and interactive. We can see two main prospects.

The first prospect is Social Commerce. This means "social selling," or buying
products inside the social media app. For example, imagine you are on Instagram. You
see a jacket you like. You click a "Buy Now" button on the picture. You pay with your
saved payment info (like Apple Pay) and confirm your address. You never have to
leave the Instagram app. This process is very fast and easy for the customer. It
"removes friction" (removes difficult steps) from the buying process. When buying is
easy, people buy more. Platforms like Instagram and TikTok are investing a lot of
money to build these "in-app stores".

The second prospect is Immersive Technologies (AR and VR). These
technologies make the experience feel more real. Augmented Reality (AR) adds digital
objects to the real world. We already use this on our phones. For example, the IKEA
app lets you use your phone camera to see a 3D model of a new sofa in your own living
room. Makeup brands like L'Oréal use AR filters so you can "try on" different lipstick
colors. This is very useful for customers. It helps them make a decision and reduces
the number of products they return. Virtual Reality (VR) is the next step. This is a fully
digital world, like the "Metaverse". Brands could build virtual stores where you can
shop with friends. The problem right now is that VR headsets are still very expensive
and not comfortable for many people. AR is growing faster because it only needs a
smartphone.

The third perspective is the rise of Niche Community Platforms. Marketing is
not just about Facebook or Instagram. Many people now spend their time in smaller,
private communities. For example, platforms like Discord, Telegram or Reddit have
very active groups on specific topics (such as video games, finance or cooking). This
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1s a new opportunity for businesses. They can join these communities and communicate
with people directly. But it’s difficult. They can’t just post ads. They have to be a real
member of the community, share useful information and bring value.

Social media marketing is a very important part of the modern economy, but it
is also very complex and changes every day. It is defined by fast, user-generated trends.
Current trends like short-form video, influencer marketing, and Al give businesses
great opportunities. However, they also create serious problems. These problems
include high costs, the constant pressure to make new content, and very important
questions about user privacy. The future prospects, like social commerce and AR, show
that SMM will become even more integrated into our daily lives, mixing entertainment
with shopping. To be successful, companies cannot just use old methods. They must
be flexible and ready to adapt. Most importantly, they must be ethical. This means
being honest with customers, protecting their data, and building real trust. In the long
term, trust is the most valuable thing a brand can have [1, 3, 5].
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Contemporary global environmental challenges and changing consumer values
force businesses to rethink traditional approaches to production and product promotion.
This issue 1s particularly relevant for craft food production, which by its nature focuses
on quality, authenticity, and responsible resource management. Sustainable marketing
is becoming not just a trend, but a necessary condition for market competitiveness,
where consumers increasingly value environmental sustainability and producers’
social responsibility.

Sustainable marketing or green marketing represents a comprehensive approach to
product promotion based on the principles of environmental responsibility, social
justice, and economic viability. It involves integrating environmental considerations
into all aspects of marketing, from new product development to communication
strategies. According to experts, green marketing encompasses organizational
activities aimed at satisfying consumer needs through products and services that
minimize negative environmental impact throughout their entire life cycle.

The primary purpose of green marketing practices is to encourage consumers to
make more sustainable choices and create a positive impact on the environment. The
scope of green marketing includes:

1. Product development: Companies create products that have minimal

environmental impact, use sustainable materials, and are energy-efficient.

2. Marketing strategies: Green marketing involves advertising, product packaging,
and branding that highlight the environmental initiatives of a product.

3. Supply chain management: Businesses aim to reduce greenhouse gas emissions
and their ecological footprint by optimizing supply chain operations, minimizing
waste, and adopting sustainable business practices.

4. Corporate social responsibility: Companies embrace environmentally
responsible practices and policies to build a reputation for environmental
stewardship.
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5. Consumer education: Green marketing aims to educate consumers about the
environmental impact of their choice and how they can become more sustainable
[1].

For craft food production, sustainable marketing holds particular significance for
several reasons. Craft production is characterized by small product batches, use of
natural ingredients, manual labor, and authentic technologies. These features naturally
align with sustainable development principles, making the craft food sector an ideal
field for implementing green marketing. Sustainable marketing allows emphasizing the
natural advantages of craft products, including high quality, ingredient naturalness,
manual work, and uniqueness. Consumers of craft food products are already inclined
to value originality and environmental sustainability, so the sustainable marketing
strategy resonates with their values and expectations.

In conditions of growing craft popularity, when the market becomes more
saturated, environmental responsibility becomes an important differentiation factor.
According to recent research, 73% of consumers are willing to pay more for sustainable
products, even during economic difficulties, making the environmental component an
important competitive tool [2]. Moreover, sustainable marketing promotes brand
loyalty building, as consumers who share sustainable development values more often
remain faithful to brands that demonstrate genuine environmental responsibility. This
ensures long-term relationships and repeat purchases, which is especially important for
small craft production.

Ukrainian craft producers are developing creative ways to integrate sustainability
into their marketing strategies, even with limited budgets and difficult economic
conditions. One of the producers of freeze-dried meals for tourism and hiking,
illustrates how small food businesses can make environmental responsibility a key part
of their brand. The company introduced the «Leave No Trace» program, which
encourages customers to collect used metal packages and exchange them for new ones
[3]. This initiative involves consumers in the recycling process and helps them feel part
of environmental protection. As a result, sustainability becomes not only a company
value but also a shared experience between the brand and its customers.

Another example is the «Lavka Tradytsii» project by the Silpo supermarket chain.
It integrates sustainability at the retail level by supporting local Ukrainian food
producers. The project was mentioned in Ukraine’s official report on achieving the
Sustainable Development Goals as a successful economic, social, and environmental
practice [4]. Through this platform, small craft producers can reach a wider audience
while keeping their authenticity and local identity. Sustainability in this case appears
naturally through the use of local ingredients and shorter supply chains rather than
through direct marketing claims.

At the small-production level, a Ukrainian craft cheese dairy shows how a family-
owned business can practice sustainability through local cooperation. The company
buys milk from farmers in the Ivano-Frankivsk region and produces cheese by hand in
small batches [5]. This approach supports local agriculture, reduces transportation
distances, and ensures transparency in production. It demonstrates that real
sustainability can be achieved without large-scale marketing campaigns.
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Recent research published in the Foods journal «From Local Crafts to Market
Niches: The Marketing Potential of Artisanal Foods in Ukraine» supports this idea.
The study highlights that short supply chains, local resources, and authenticity are the
main strengths of Ukrainian craft producers, where sustainability functions as a natural
and essential feature rather than an additional strategy.

Sustainable marketing plays a key role in the development of craft food production.
It helps small producers communicate their values, strengthen consumer trust, and
build long-term relationships based on authenticity and environmental care. The
examples of several Ukrainian craft food producers show that sustainability can be
effectively implemented even with limited financial resources. Their experience proves
that sustainable practices, such as local sourcing, small-scale production, and
transparent communication, can become a natural part of business identity rather than
a marketing tool.

Therefore, sustainable marketing should be viewed not only as a way to attract eco-
conscious consumers, but also as a strategic direction for the future growth of Ukraine’s
craft food industry. It supports local communities, reduces environmental impact, and
strengthens the country’s reputation for quality, responsible, and authentic food
production.
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KPAILVIMHA, IO PATYE XKUTTH: POJIb JOHOPIB Y
CYUYACHIN YKPAIHI

JIutBunoBa Oubra MukoJiaiBHa

J.M.H., ipodecop Kadeapu KIiHIYHOI Ja00paTOpHOT 11arHOCTUKH,
MiKp0o0i0J10Tii Ta 610J0TTYHOT X1Mil

HarmionansHuil papManieBTHYHHUM yHIBEpCUTET, XapKiB, YKpaiHa

JIoHOpCTBO — 11€ 10OpOBUIbHA Mepeiaya KPOBl UM il KOMIIOHEHTIB JJI OPATYHKY
KUTTS 1HITUX Troje. [leit OmaropoaHuii BAMHOK BBaXKAOTh OJTHUM 13 HAWBAXKJIMBILITHUX
MPOSBIB JIIOISTHOCTI, aJ[’Ke 1HO[1 CaM€ JIOHOPChKa KPOB CTA€E €IMHUM IAHCOM Ha KUTTS
JUTsL XBOPOTo 200 rnmopaHeHoro. JJoHOpcTBO — 1€ MPOsIB JIIOASHOCTI, B1IMOBIIaJIbHOCTI
Ta TypOOTH TIPO OMMKHBOTO. Y CydacHid YKpaiHi BOHO Ma€ OCOOJIMBE 3HAYCHHS:
IIOJIHSA COTHI JIOJIeH MOTpeOyI0Th NepeIMBaHHs KPOBI MMICIs Onepallii, mopaHeHb 4u
TSOKKUX 3aXBoproBaHb. KoxHa Kparuisi JOHOPCHKOT KPOBI MOXKE BPSTYBAaTH KUTTS,
ToMy (OpMyBaHHSI KyJIbTypU AOHOPCTBA — II€ HE JIMIIE MEAWYHA, a W CyCIiJIbHA
cripasa [1].

B Vkpaini nutanHa JoHOpCTBa 0co0MMBO akTyaibHe. I1{opoKy COTHI Mali€HTIB,
cepel SKHX BIMCHKOBI, OHKOXBOPi, MOPOAULII Ta JITH, MOTPEOYIOTh MEpPEIUBAHHS
KpoBi. KoXeH IoHOp MOKe BpATYBAaTH KUTTSA TPbOX JIIOJICH, aJ’Ke 3 OJHIET JTOHAIll
BUTOTOBJIAIOTH KUJIbKa KOMIIOHEHTIB KPOBI — E€PUTPOLMTH, IJIa3My Ta TPOMOOIUTH.
Ile — Oe3IIHHUN BHECOK y XHUTTS OMKHIX. JJOHOPCTBO — HE JMIlle MeIu4yHa
MpoleIypa, a i akT TPOMAISTHCHKOI CB1IOMOCTI. JItoauHa, sika 3/1a€ KPOB, MPOSIBIISIE
CHIBUYYTTSI, BIIMOBIJAIBHICTh 1 TOTOBHICTH JAOMOMOTTH 1HIIUM. Kpim Toro, perynspHa
3/1aya KpPOBI Ma€ KOPUCTH 1 JUIsl CAMOTO JIOHOPA: OHOBJIIOETHCSI KPOBOTBOPHA CHCTEMA,
3MIIHIOETHCS IMYHITET, IPOBOJIUTHCS OC3KOIITOBHE MEAUYHE 00CTE)KEHHS [2].

B Vkpaini noctynoBo (opmyerbest KynbTypa AoHOpCTBA. [IpoBoasThes axiiii,
CoIliaJibHI KaMMaHii, CTBOPIOIOThCS 0a3u JoHOPIB. [IpoTe 11bOTO BCE IIe HETOCTATHHO
— PIBEHb JOHOPCHKOI aKTHMBHOCTI 3aJIMIIAETHCSA HIDKYUM 3a noTpedy. Came Tomy
BAXKJIMBO 1H(QOPMYBATU CYCIUIBCTBO, OCOOJIMBO MOJIOAb, TPO 3HAYEHHS JIOHOPCTBA.
KoeH 13 Hac Moxe CTaTh TUM, XTO MOJApPY€ IHINK JIOAWMHI IIAHC HA >KUTTS.
[loBHOMacmTabHa BifiHA, COPUYMHEHA BTOPHEHHSM pOCIHCBKOI apMii B YKpaiHy,
JOKOPIHHO 3MIHMJIa BCE Halle >KUTTs. He3Baxaroun Ha BCl KaxiTTs, HapoJ YKpaiHu
JNEMOHCTPY€E CHOpaBXKHI JUBAa — JUBa €IHOCTI, XOpoOpocTi, He3znamHocTi. Harri
3aXHMCHUKH TUBYIOTh YBECH CBIT CBOIM 3aB3STTSAM Ta OOWOBOIO MaliCTEPHICTIO, & JIFOIH
— TIJIHO BIUISYYIOTh iM CBO€IO MIATPUMKOIO. B yMOBaxX BOEHHOTO CTaHy cCTajie
3a0e3MeyYeHHs] JOHOPCHKOIO KpOB’I0 Ta ii KOMIIOHEHTAaMH € OJIHIEI0 3 YMOB
3a0e3nedyeHHs] 000POHO3ATHOCTI KpaiHU Ta 3aMopyKoO0 i1 HAIllOHAJIBHOI OE3MeKH.
BiitHa cTBOpIO€ HOBI BUKIIMKH: KPOB MOTP1OHA MIOTHS SIK JISl IOPSATYHKY YKPATHCHKUX
BOiHIB, TaK 1 JUIsi MUPHUX TPOMAJSIH, SKI CTPaXIalOTh BiJl arpecii, po3B’s3aHOi
pociiicbkoro denepatiiero. B peanisix cbOroIHINIHBOI BITHU YKpAiHIll B THJIy TIOBUHHI
poOuTH Bce 3aliexHe, adu 30€eperTu XKUTTS KOKHOMY Oiiiro. J[oHOpChKOi KpoOBi
MOTPEOYIOTh TAKOXK 1 MUBLIBHI, IO MOCTPAXKAIH BiJl BOEHHUX JiH [3].
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[{oaus no0 gikapeHb TPUOYBaIOTh HOB1 MOPaHEH1 O1MIIl 1 IM MOKJIMBO JOTIOMOTTH,
3MaBIIAM KPOB, sIKa PSITy€ JKATTS BilickkoBuX. [loTpeba B JOHOPCBHKIM KpOBI
JUIIATUMETBCSL CTaOLILHO BHCOKOIO a)X 10 TEpPEeMOrd, a JOHOPCTBO KpOBI Ta ii
KOMITOHEHTIB BHOCUThL CBIN BKJIAJ y 10 mepeMory. He ckacyBara BiiiHa 1 TIJJaHOBUX
YPTEeHTHUX OTIepallii, OHKOJIOT1YHHUX 3aXBOPIOBaHb, YCKIAHEHHX MMojoriB. B Ykpaini
3aBXKIU ICHYBaB Je(iIIUT JOHOPCHKOI KPOBI, i Hapasi I mpoodiiemMa cTajga 0COOIMBO
rocTporo. BUHUKHEHHAM AeIiUTy MPOAYKTIB JOHOPCHKOI KPOBI, sIKa € HEOOX1AHOIO
IIpU HAJ3BUYAHHUX CUTYAIISX Y BEJIUKIN KUIBKOCTI, B KJIIHIYHIN MPAKTHUIIl CTBOPIOE
BEJIMK1 TPY/IHOII B JTIKyBaHH1 HaHO1IbIT HEOS3MEUHNX 3aXBOPIOBAHb 1 1X YCKIJIAIHCHb.

Tomy, TOHOPCTBO KpOBI Ta ii KOMIIOHEHTIB € OJHUM 13 0a30BUX (akToOpiB
PO3BUTKY BUCOKOTEXHOJIOTTYHOT MEJUYHOI JJOTIOMOTH [4].

3apa3 nocusaeHi BUMOTH SIKOCT1 3arOTOBJICHHS KPOBI Ta 1i KOMIIOHEHTIB Y
3B’SI3KY 3 PO3MOBCIOJKEHHSIM COIIaJIbHUX 3aXBOpPIOBaHb (cudimicy, TyOepKyIbo3y,
renatuty B, C, BlJI-iHdekiii, ankoronizMy, HapKkoOMaHii Ta 1H.), [0 aKTUBI3Y€ MOITYKH
HOBHX IIJXOMIB Ui 3a0e3MeueHHs HOPMAaTHBHUX MOTpeOd B KOMIIOHEHTax 1
npenaparax KpoBl Ta B3aeMOJIT CIIyOH KpOBi 3 IoHOpamH [5,6].

OCHOBHI IPUHIIUIIN JTOHOPCTBA KPOBH Ta (200) ii KOMIIOHEHTIB:

Oe3meka TOHOPChKOI KPOBH Ta ii KOMIIOHEHTIB;

TO0OPOBUIBHICTB 3/1a4i KPOBi Ta (a00) 11 KOMIIOHEHTIB;

30epeKeHHs 3J0pOB's JOHOPA IPH BUKOHAHHI HOr0 TOHOPCHKOI PYHKIIIT;
3a0€e3MeUeHHsI COlIabHOT MATPUMKH Ta 3a0€3MeUeHHs MpaB JOHOPIB;

® 330XO0YEHHA Ta MIATPUMKAa OE30IJIaTHOTO JOHOPCTBA KpoBi (abo) ii
KOMITOHEHTIB.

OOcTexXeHHs JOHOPIB MPOBOASITH HA CTaHIIIl MEpEeTMBAHHS KPOB1 UM Y BIAIIJICHH]
TepeMBaHHsA KpoBi B JikapHi. Foro kpame 3po6utn 3 9 1o 11 panky. ITepes 1M He
MOKHa BXHUBaTu 1ky. Pedynbratu anamizy OynyTh BiJoM1 HAaCTYMHOTO IHA. SIKIO
MPOTUIIOKA3aHb JI0 JOHOPCTBA HE BHUSBJICHO, MOXKHA JJOMOBHUTHCS PO JIaTy AOHAIi
KpoBi. Pe3ynbrar ananizy aificHuid ynponox 5 ni0. [Ipouenypa TpomOorutodepesy
3aiiMae MPUOIU3HO MIBTOPU TOJUHHU.

JloHopa NIAKIIOYAIOTh 1O cemaparopa KpoBl. Yci (uUIbTpu Ta 0O0JaJaHaAHHS
MIITOTOBaH1 JJIS Pa30BOr0 BUKOPHUCTaHHA. [3 BeHW amapar 3a0upae KpoB,
BII(QIBTPOBYE, 3AIUILIAE TUIBKA TPOMOOIIMTH Ta HEBEJIMKY KIJIbKICTh IJIA3MHU KPOBI,
dKa HEOOXiIHAa Mg MIATPUMAaHHS TPOMOOUMUTIB y KUTT€3JATHOMY cTaHi. [Hmm
KOMITOHEHTH KPOBI1 Bipa3y MOBEPTAIOTh JOAUHI. TpoMOoLMTapHy Macy 3a0UparoTh B
o0'emi mpubnm3no 200 mut. s agekBaTHOTO MPOXOHKEHHS MPOIEIypH JTOHOPOBI
BBOJIATh HEBEIUKHUM 00'€M PO3UMHY aHTHUKOATYJSHTY JUIsl 3amoOiraHHs 3rOpTaHHS
KPOBI B TOJIIII CHCTEMHU IS 3a00DY.

IIporenypa Gesneyna if aBTOMATH30BaHa. [i MPOBOJATH MiCs aHAi3y KpOBi Ha
PIBEHb TPOMOOIIUTIB, IKUI BUKIIFOYA€ HETAaTUBHUYN BILTUB Ha MPOIIEC 3TOPTAHHS KPOBI
B JnoHopa. Cucremu misi UEHTpUYTYBaHHS KpOBI 1 BIIIIJICHHS KOMIIOHEHTIB
JOPOTOBAPTICHI ¥ OJHOPA30BI — TiJ Yac NPOLEIypU JOHOP HE MOXKE HIUUM
3apa3uTHUC.

JIOHOpCTBO MJIa3MH  KpPOBi  TpaIloe  3a  AQHAIOTIYHUM  METOJOM [0
3/IaBaHHs TPOMOOIUTIB. 3aliMae 10 2 TOJ YIPOJOBK OTHOTO JIHS.
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3a pyuHoro miazMadepesy KpoB 3a0UparOTh Yy CTEpUIIbHY CHUCTEMY (SIK 3a
3BUYANHOI TOHAITIT), IEHTPUDYTYIOTh, PO3ILISIOTh HA EPUTPOITUTAPHY MACY Ta IIA3My
3 BUKOPUCTAHHAM IUIa3MOEKCTPAKTOPA, MICIIs YOT0 €pUTPOILIUTAPHY Macy MOBEPTAIOTh
noHopy. O6'eM KpoOBI, IO ITUPKYJIIIOE, 3aIIOBHIOIOTh YBEICHHSIM aJICKBATHOI KIJIBKOCTI
(1310JI0TIYHOTO PO3UMHY. B Hamn yac pydyHuid METO/I Mai>ke He BUKOPHUCTOBYETHCS.

3a aBTOMaTHYHOIO ILIa3Madepe3y JJOHOpPa MIIKIIOYAIOTH Yepe3 CHCIiaIbHYy
CHUCTEMY JIO cemaparopa Ta 3a0MparoTh O€3MocepeIHbO TUTa3My KpoBi. SIK 1 y BUITaIKy
3 JIOHALI€I0 TPOMOOIIUTIB, CEMapaTOPHI CUCTEMHU € OJHOPA30BUMH, IO BUKIIIOUAE
HMOBIpHICTh 1H(IKYBaHHS JOHOPA.

Ilepen noHariero MOTPIOHO MPONTH CTaHAAPTHI OOCTEKEHHS KpoOBl. Takox
IIPOBOJIATH 010XIMIYHMM aHajli3 KpOB1 Ha piBEHb 3arajibHOro O1IKa Ta OLIipyOiHY AJIs
BU3HAYEHHS HAsSBHOCTI MpOTHNOKa3zaHb. [Ipouemnypa tpuBae Onuszpko 40 xB, a 3
ypaxyBaHHsM ycCiX ¢dopMalibHOCTEH — mpuOanM3Ho 2 roxa. Jyis 31aBaHHS IUIa3MU
HEOOXIJTHO JIOTPUMYBATHCS aJI€KBAaTHOTO MUTHOTO PEeXUMYy — BUnuBatu 1,5-2,0 n
BOJM Ha JeHb. O0'eM y34TOi IMa3Mu HE MOBUHEH MepeBuiyBaTtu 600 mi 3a OJIUH
ceaHc. JIromsM, Maca Tina Skux MeHma 3a 50 Kr, He 103BOJISIOTh 31aBaT nmoHana 12%
BiJi ycboro 00'eMy KpoBi, 10 LUpKyJdwoe. Bin ckmamae 6,5-7% Bigx Macu Tiia.
MinimManbsHa nepepBa MiXK ABOMa JJOHOPCHKUMU CEaHCAMHU MAa€ CTAHOBUTHU HE MEHII SIK
JIBa T>KHI. 3a piK MOXKHA 3/1aBaTu He Oinbiie 12 1 mnasmu. [1nasmy B Ykpaini MmoxkHa
30epirati mpoTsAroM 3-x pokiB. [lepm HDK BOoHa moTpanuTh B OaHK KpOBI, ii
3aMOpPOXKYIOTh. 3a yac 30epiranHs 1 1a3Ma 1 KIIITUHA KPOB1 MPOXOJIATh MEPEBIPKY Ha
HasBHICTH BIpyCiB. TIJIBKH MICHS I[OTO KOMIIOHEHTH KPOBI MOKHAa BUKOPUCTOBYBATH
JUIs TiepeuBaHHA. KapaHTuH U1 T1a3MH 3aKIHUYETHCS Uepe3 IIICTh MICSIIIB, akKe
nesiki 1HQEKIi MOXKYTh MPOSBUTH ce0e TIJIbKU Yepe3 TIEBHUM Yac.

JIOHOPCTBO OAHOTO 3 PI3HOBHU[IB JICMKOIUTIB — I'PAHYJIOLMTIB — TpUBAJIa Ta
CKJIaJiHa TIporieAypa. 3a 8-12 roauH 0 JOHAIi CIIiJl OTpUMAaTH 1H'€KIIII0 TIpemnapary,
AKUW CTUMYJIIOE€ aKTUBHE BUPOOJIEHHs JieWKouMTiB. [Ipenapar BBaxkaroTh O€3MeYHUM
IUTsL IOHOpA, IPOTE JIIKapl He BUKJIIOYAIOTh 1HAUBIAYaJbHI peakili: cI1a0dKICTh, HYyIOTY
YU MIIBUIICHHS TeMreparypu. JloHallis TpuBae BiJ TOJAUHU J0 JIBOX 1 MPOBOIUTHCS
MerosoM adepesy. 3i0paHi TpPaHYJIOUUTH TMEPEIUBAIOTh YOPOAOBXK 24 TOAMH.
['panynouuTy 3acTOCOBYIOThH JJI MALIEHTIB, 10 MPOXOIATh Kypc XiMiereparii ado
TPaHCIUIAHTAIIII0 KICTKOBOTO MO3KY, a TakKOX Ui THUX, y KOTO pPO3BHBAETHCSA
OakTepianbHa a00 rpuOKOBa 1H(EKIIs, Ky HE MOXYTh IMOJO0JIATU AHTUMIKPOOHI
3aco0u.

3aMiCTh IIJIBHOI KPOBI CHOTOAHI BUKOPUCTOBYIOTH 1i OKpeMi KOMIIOHEHTH,
OCKIJIbKM HACITpaB/Ii 30epiraTu MiIbHy KPOB HEMOXIJIMBO. 3 MEPIIOi K MUTICEKYH/IH, SIK
BOHA BUXOJUTH 13 BEHH, B HIN BiJI0yBaIOTHCS HE3BOPOTHI
3MiHHA. TpOMOOIIMTH MOYMHAIOTh 3JIMIATHCh MK CO00I0, JICHKOIUTH — BHUILIATH
aKTUBHI PEYOBUHHU, OCKUIBKM BOHH pearyloTb Ha HOBE cepemoBuiie. Jlikapchki
Mpenaparu, o OTPUMYIOTh 3 TOHOPCHKOI MJIa3MU KPOBI JIFOIUHU, TOTPIOHI TPAKTUYHO
B yCiX 00jacTsaX MeaulMHM. B jaHuii yac HailOuIbIlIe 3acTOCOBYIOTh HAWHOBIIII
rinepiMyHHI BHYTPIIIHbOBEHHI IMyHOTJI00YJIIHH, PO3YUH aJbOyMiHY Ta KOHIIEHTPATH
(bakTOpiB 3ropTaHHs KpoBi. BOHU HIMPOKO BUKOPUCTOBYIOTHCS JUIsl T€parii eKCTPEHUX
CTaHiB, 3arpo3JIMBHX JKUTTIO, Ul 3aMIMIEHHS Tepamii NpH BaXXKUX XPOHIYHHUX
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3aXBOPIOBAHHSX, NPU JIIKYBaHHI CHAJKOBUX 3aXBOPIOBaHb Ta TMpU 3IIHCHEHHI
BHCOKOTEXHOJIOTTYHOI MEAUYIHOI moroMorH [7,8].

3a mannmu BOO3 B 62 kpaiHax JOHOPCTBA MOBHICTIO O€30IUIaTHE, 3aCHOBAaHE Ha
T'YMaHHOMY Oa)KaHHI IOIOMOTTH TAIli€eHTaM 1 BiMOBIJaTbHOMY BiTHOIICHHIO TOHOPA
710 CBOTO BJIACHOTO 3/I0pOB's. Sk TOKa3ye CBITOBa Ta JepKaBHA MPAKTHUKA, PO3BUTOK
0€30TUTaTHOTO Ta PETYJSIPHOTO JIOHOPCTBA KPOBI € TOJIOBHOIO YMOBOIO 3a0€3MEeUeHHS
MakCUMajdbHOI O€3MeKM KOMIIOHEHTIB [UJIsl PELMIIEHTIB Ta e()EeKTHBHOTO
(hyHKITIOHYBaHHS CJIy»KOHU KpoBH [9].

B Vkpaini 7oHOpH MOXKYTh 3/1aBaTH KPOB, sIK O€3KOIITOBHO, TakK 1 3a omiary. [Ipu
IOMY JTOHOPHU KJIAcCU(DIKYIOThCS HE MO TUILY BUHATOPOAM, a MO THUIYy YaCTOTH 3/aul
KpOBI: JJOHOPH, SIK1 3/1al0Th KPOB B OJTHOMY MICIIl OLIbIIIe TPhOX pPa3iB Ha PiK MOXKYThb
OyTH 3aKpiIljIeH] JI0 IbOTO 3aKJIaay K aKTUBHI (KaJIpOBi, pETYJISIPHI), IHIITUX JOHOPIB
Ha3UBaIOTh JIOHOPAMH pe3epBYy (IIEPBUHHI).

Bumoru 10 1oHOPCHKOI KpoOBi Ta il KOMIIOHEHTIB HaJ3BUYaHO BHCOKi, TOMY IIIO
MMOBUHHA OYTHU MaKCUMAJIbHO 30€epekeHa 010JI0r1YHa MOBHOIIHHICTG 1 (yHKI[IOHATbHA
akTuBHICTh. II[00 3aXMCTUTH BUPOOHMUIITBO BIJ HETaTUBHUX BIUIMBIB II€PCOHAIY,
HEOOXIJTHO 4YITKO perjiaMeHTyBaTH HOro /ii, a TakKoX 3JIHCHIOBATH CTPOTUH
BUPOOHUYUN KOHTPOJb. 3a KOPJOHOM JUIsl 3M1MCHEHHs Iii€i i Oyau po3poOlieHi
Ji04l MDKHApOJHI 1 HamioHanbH1 ctaHgaptu (ctanaaptu BOO3, bputaHcbki Ta
AMepuKaHChKI 1 T.11.). L1 JOKyMeHTH NTpU3HaYEeH1 AJI MOKPAIICHHS SIKOCT1 Ta rapaHTii
e(eKTUBHOCTI, 0€3MEeUHOCTI TpaHCPy31HHOT KpoBi Ta 11 kommoHeHTiB [10,11,13,14].

Bignocunu y cdepi 1oHOpCTBa KPOBi Ta 11 KOMIIOHEHTIB B Y KpaiHi peryJtor0ThCS:
3akoHom Ykpainu Ne 931-1X Bix 25.02.2021p. «IIpo 6e3mneky Ta sSKiCTh JOHOPCHKOI
KpOBI Ta KOMIIOHEHTIB KpoOB1». TakoX IHIIMMHU 3akoHamu, a came: 1) «OcHOBU
3aKOHOJIAaBCTBA Y KpaiHU PO OXOPOHY 310poB’si»; 2) «IIpo paTudikaiito Yroau npo
acoriamiro MDK YKpaiHOro, 3 OJHi€l cTOopoHH, Ta €BponelicbkuMm Coro3oM,
€BpoNeNchKUM CIIBTOBAPUCTBOM 3 aTOMHOI €HEprii Ta iX JAeprKaBaMH-4JIeHAMU, 3
1HII01 cTOpoHUY; 3) «IIpo 3a0e3neueHHs caHITapHOro Ta €NiAEMIYHOTO OJI1aronoayqys
HaceneHHs»; 4) «IIpo 3axuct HaceneHHs BiJ 1H(eKUIHHUX XBOpoO»; 5) «Ilpo
MPOTH/IIIO MOIHUPEHHIO XBOPOO, 3yMOBJIEHHX BIpycoM iMmyHoAepiuuTy aoaunu (BLT),
Ta MPaBOBUH 1 COIIaILHUM 3aXUCT JIIOJIeH, K1 ®KUBYTh 3 BIJI» [6,9].

Bces mpaBoBa 6a3a, 110 BHM3HAYa€ CTaHAAPTU SIKOCTI KPOBI Ta ii KOMIIOHEHTIB
BukinaneHa B Jlupextusi 2002/98/€C, sika TakoX Ha3UBAEThCs €BPOMEHCHKOIO
JTUPEKTHBOIO, 11010 KpoBi. BoHa oXoIItoe BCi eTanu INepeardBaHHS: BijJ 3JaBaHHS,
30MpaHHsA, BUIPOOYBaHHS, OOpPOOKHM Ta 30epiraHHsS 10 PO3MOBCIOMKCHHS. J[ms
MOKPAIICHHS BUKOHAHHS TOJOBHOTO aKTy, €BpOMeiichka KOMICISl 3amponoHyBaia Ta
yXBajlja y TICHIM cHiBIpami 3 HamioHAIbHUMH opraHamMu €C Taki J0JaTKOBI
BUKOHABY1 aKTH:

o Jlupextuna Kowmicii 2004/33/€C npo TexHIYHI BUMOTH JO KPOBI Ta 3/1aBaHHS
KpOBI;

e Jlupektuna 2005/61/€C Komicii mpo BIJCTEKEHHS] BUMOT Ta 000B’S3KiB 111010
MOBIJTOMJICHHS Y pa3l CEPHO3HUX MOOTYHUX PeaKiliid Ta MoIii;

o JlupextuBa Kowmicii 2005/62/€C, sxa 3amnpoBamkye cranmaptu €C Ta
XapaKTEPUCTHUKH, 1110 CTOCYIOTHCSI CUCTEMH SIKOCTI OaHKY KPOBI;
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o JlupexktuBu Kowmicii 2009/135/€C, 2011/38/€C, 2014/110/€C, 2016/1214
CTOCYIOTBCS ICIKUX 1HIINX KOHKPETHUX TeXHIYHUX BUMOT [9,12,15].

JIoHOpOM MO’K€ CTaTH MPAKTUIHO OYJib-sIKa 3/10pOBa J0IMHA Y Bili Bijx 18 10 60
POKIB, SIKIIIO BOHA HE Ma€ MPOTHUIOKa3aHb. JItou 3 Mmacoro Tiia Mmexie 50 kr abo 3pocTi
meHmie 150 cM A0ImycKkarThCs A0 JOHOPCTBA B 1HAMBIAYaIbHOMY MOPSAKY JKapeM-
TpaHcdysionorom. [Ipu oMy 00’ €M OJIHI€T AOHAIIIT HE TOBUHEH NepeBuIyBatu 12%
00’ eMy IIMPKYJII0I040i KpoBi. CTaHapTHUM 00’ €M 3aroTiBii kpoBi (qoHarii) 450 + 50
MJ1 0€3 ypaxyBaHHS KIJIBKOCT1 KPOBI, 110 B3sin Juis aHami3iB (10 40 mi). Jlns Oynb-
AKO1 37J0pOBOT JIOPOCIO1 JIFOJAWHM MPOIEC JOHAIllI KpOBI € OE3MEYHHM 1 HE 3aBIa€
KoM opraHizmy. [ToBTOpHI JOHAIIT KPOB1 CIIPUSATINBO BIUIMBAIOTH HA IIEHTPAIBHY
HEPBOBY CHCTEMY, a 4Yepe3 Hei Ha OOMIHHI MPOIECH B YChOMY OpraHi3mi. 3a JaHUMU
OCTaHHIX JOCTIIKeHb, YOJOBIKH, IO 37al0Th KpoB, Ha 30% MeEHIIe CTpaxaaroTh
3aXBOPIOBAHHAMH CEPIIEBO-CY/IMHHOI CHCTEMH; B JICCSATKH pa3iB MEHINE CXWJIBbHI J0
1H(papkTy MiOKapay, KpiM TOr0 peryJispHa JoHallis KpOBl MIATPUMYE Ha HAJICKHOMY
PIBHI BMICT XOJIECTEPHUHY, 1110, B CBOIO YEPry, MOMEPEHKAE PO3BUTOK aTEPOCKIECPO3Y.
KpoB — 11e Haii1iHHIIIe 3 TOTO, 1110 JIOIUHA MOXKE JaTH 1HIIIH roauHi. Lle map KuTTs.
PimienHs 31at KpOB MOXKE BPSITYBATH KUTTS 200 HABITh KUIbKA JKUTTIB.

Takum 4yrHOM, 3apa3 BKpall BaKJIMBO 30UIbIIIYBATH 3aracu O€3MeyHoi 1 SIKICHOT
JIOHOPCBHKOI KPOBI, SIKa JIOTIOMAarae JiKapsM pSITYBaTH >KUATTA K BIMNCHKOBHUX, TakK 1
[MBUIBHUX TPOMAJISH; MPOBOJAUTH IUIAHOBI omepaiii B TUIy, MPUMMATH TOJIOTH,
3MIMCHIOBATU TpaHCIUIaHTaIlli. ByTu noHOpoM — O3Hauae gapyBaTd Hajito, 100po 1
KUTTA. | uum Oinble Takux Jrojel 0yne B YKpaiHi, TUM CHIBHIIIO, 3/TOPOBIIIOI0 Ta
JIFOJSTHIIIIOIO CTAaHE Hallla HaIllsl.
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PIBEHDb OBI3BHAHOCTI HACEJIEHHSA IIOJ10 PU3UKIB
OJHOYACHOI'O B’ KUBAHHA AJTIKOI'OJIIO,
EHEPTETUYHUX HAIIOIB TA JIIKAPCHKHX 3ACOBIB

Mouoaan Imutpo BosrogumupoBuy
K.MEJI.H., aCUCTEHT
XapKiBChKHMM HAIllOHATLHUM MEUYHUN YHIBEPCUTET

AkcboHOBa AHacracis CepriiBHa
3100yBad OCBITH
XapKiBChKHI HAIIOHATLHUNA METUIHUHN YHIBEPCUTET

IOpoBa Anna AnapiiBHA
3100yBay OCBITH
XapKiBChKHM HAIllOHATLHUM MEAUYHUI YHIBEPCUTET

AkTyasibHicTb. OJIHOYACHE BXKHWBAHHS AJIKOTOJIKO, €HEPreTUYHHMX HAIOIiB Ta
JKApChKUX 3aC001B € Cepiio3HOI0 MEIMKO-COIIaIbHOI0 MPO0IeMOot0, 110 HaO0yBae Bce
OUIBIIIOT MOMIMPEHOCTI HE TUIBKU Cepesl JOPOCIOTrO HACENEHHs alie M cepell MOJIOoIl
VYkpainu. 3a JaHUMU Cy4acCHUX JOCIIDKeHb, OJMM3BKO 25 % yKpailHCHKUX MiJIJTITKIB
PETYJISIPHO BXKMBAIOThH AJIKOTOJIb, @ 3HAYHA YaCTHHA MOEAHYE HOro 3 eHepreTHUHUMHU
HaIosIMU 3 METOI0 MiJABUIICHHS TOHYCY, MOJOJIAaHHA BTOMM a0o0 aJia po3Bar. Taka
KOMOIHaIlisI CTBOPIOE BUCOKHM PU3UK THTOKCHUKAIIIM, CEPIIEBO-CYJUHHUX TOPYIICHb,
YPaKEHb MEUYIHKH, a TAKOXK 3HWKEHHS KOTHITUBHUX (yHKLIH. OcoOnMBy HeOe3neKy
CTAHOBUTH OJHOYACHE BXKUBAHHS JIIKAPCHKUX 3ac001B 0€3 MpU3HAYEHHS JIKaps, 110
MOKE CHPUYMHATH HernepeadauyBaHl (apMakKoJIOriyHi B3a€MOJIli, MOTEHIIIOBATU
TOKCUYHICTbh QJIKOTOJIIO a00 3HMKYBaTH €(PEeKTUBHICTH Tepamii. B ymoBax couianbHO1
HaIlpyry, BHUCOKOTO PIBHS CTpPECy Ta IUMPOKOI JOCTYIHOCTI aJKOTOJIbHUX Ta
€HEepreTMYHUX HamoiB 1 Oe3penenTypHUX IMpenapariB, JaHa mnpobiema HaOyBae
0co0MBoOi akTyanbHOCTI. HeocTarHiil piBeHb 1H(HOPMOBAHOCTI PO HACIHIJIKH TaKHX
MOEHAHb Ta BIACYTHICTh NPOMUIAKTHYHUX TMPOTrpaM TOCHIIOIOTh PHU3UKHU IS
310pOB’s Ta KUTTA. Lle 3yMoBIItOE HEOOXIIHICTh KOMIUIEKCHOT'O aHAI3y MaciTaliB
SBUIIA, HOTO MIPUYUH 1 MOKIIMBUX NUISIX1B MPO(UIAKTUKY HA HAI[IOHAIIbHOMY PiBHI.

Merta. AHami3 CydyacHMX HAayKOBHX JaHUX Ta BJIACHUX CIOCTEPEKEHb IIO0
PU3HKIB OJTHOYACHOTO B)XKMBAHHS AaJIKOTOJII0, CHEPTreTUYHUX HAMOIB 1 JIKAPCHKUX
3aco0iB cepell HaceleHHS YKpaiHW; BU3HAUEHHS MEIWYHUX HACTIAKIB TaKOTo
MOETHAHHS, PIBHSI 0013HAHOCTI Ta MOKJIMBUX MPO(UIAKTUYHUX CTPATET1H.

Marepian ta metoam. Y Mexax IOCTIKEHHS BUKOPUCTAHO KiJbKa METO/IIB.
Teopetnunuii Meron mnepeadavyaB CUCTEMATHYHUN aHal3 HAYKOBHUX IyOJiKaIlii,
cratuctuuHux 3BiTIB MO3 Ykpainu, BOO3 ta FOHICE® 3a nepiox 2015-2025 pp.,
0 CTOCYIOThCS TOIIMPEHOCTI B)XXMBAHHS aJKOTOJI0, EHEPreTMYHUX HAaIoiB 1
JIKapChKUX TIpemnapariB, 30Kkpema cepel MoJiofi. EMmipudyHuil MeTon moJisiraB y
MPOBE/ICHHI OHJIAWH-OMUTYBAHHS CEpPEJl HACEJEHHS 3a JIONOMOrorw miaThopmu
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Google Forms. OnuTyBajabHUK MICTUB 3alIUTAHHS PO YaCTOTY BXKUBAHHS aJIKOTOJIIO,
CHepreTUYHUX HAMoiB Ta JIKApPChbKUX 3ac00iB, piBEHb O0I3HAHOCTI MPO MOTEHIIHHI
pU3MKM Ta JpKepena oTpuMaHHs iH(opwmarii. Y AOoCHiKEHHI B3sIM y4acTh 65
PECTIOHACHTIB, OUIBIIICTh CEpeJ SIKUX CTYyJACHTH MEIUYHOTO YHiBepcuTery. Jlms
00poOKHM pe3yJbTaTiB BUKOPUCTOBYBAIM MAaTEMATHYHUN 1 CTaTUCTUYHUN METOJH,
30KpeMa CHUCTEeMaTH3allil0 Ta TOPIBHAJIBHUN aHaii3 OTPUMAaHUX JaHUX. AHami3
MIPOBOJIMBCS 3 ypaxyBaHHSIM BIKY, CTaTi, 4aCTOTH KOMOIHOBAHOTO B)KMBaHHS PEUOBUH
1 piBHsI MO1H(GOPMOBAHOCTI 1010 MOXKJIMBUX HACIIJIKIB.

Pe3ysabTaT Ta 00roBOpeHHsi. Y X0Jli eMIIIPUYHOTO METOIY JOCIIKEHHs OyiI0
NPOBEJICHO OHJIAaWH-aHKETYBaHHS, SIKE 3/1MCHIOBAJIOCS 3a JOMOMOTOI0 IiaThopMu
Google Forms 4epe3 couianbHl Mepexi Instagram, Telegram ta Facebook. Ycboro B
OTNUTYBaHHI B3SUIM Yy4acTh 65 PECIIOH/IEHTIB, MEPEeBaXKHA OUIBIIICTD 3 SKUX - CTYJACHTH
MEJIMYHOTO YHIBEPCUTETY, 110 JO3BOJISIE YACTKOBO OIIHUTH PiBEHb 0013HAHOCTI HABITh
cepen oci0 13 0a30BUMHM MEAWMYHUMM 3HAHHSIMHU. 3HAUYHY YacCTUHY PECIIOHJICHTIB
ctaHOBWIM KiHKH - 70,8 %, TOml sk WonoBikiB Oyno 29,2 %. BikoBa cTpykTypa
MoKa3ala, 10 HailO1IbIIa YacTKa Y4aCHUKIB - 0coOu BikoMm 110 20 pokiB (30,8%) ta 21-
25 poxkiB (35,4 %), Toai Ak auie 1,5 % cTaHOBWIM peCOHIEHTH Y Billl 26-30 poKiB 1
32,3 % - crapun 30 pokiB. Takuil po30OJLI CBIAYNATH PO TOMIHYBaHHSA MOJIOAIKHOI
rpynu, MO OCOOJMBO aKTyaJlbHO B KOHTEKCTI BHBYEHHS PH3UKOBOI IMOBEIIHKH,
OCKUIBKH CaM€ B LIbOMY Billl CIIOCTEPIraeThcsl HAWOLIbIIA YACTOTAa €KCIIEPUMEHTIB 3
QJIKOTOJIEM Ta €HEPreTUYHUMHU HAIOSIMHU.

Perynsapuuit npuiiom Jikapcbkux 3aco0iB BiazHaumim 30,8 % y4acHUKIB, TOI SIK
outbmiicth (67,7 %) He NMpUWMAarOTh MEAUKAMEHTU MOCTIiHHO, a 1,5 % pobnsaTes 11e
nepioanyHo. lle Moxe CBITUMTH TMPO €Mmi30JUYHE CAMOJIKyBaHHS, IO B yMOBax
HU3bKO1 0013HAHOCTI MiABUIIY€ UMOBIPHICTh HEOE3MEUHUX KOMOIHAIIIMN 3 aJKOTOJIEM.
[Tpu pomy 13,8 % ydacHUKIB HE BXXHBAIOTH aJIKOTOJIb 30BCIM, 61,6 % poOnsTh 1€
pijiie 0IHOTO pa3y Ha Micslb, 24,6 % - 1-2 pa3u Ha TUXKAECHB, a 7,7 % -yacTilie TphoX
pasiB Ha TwxJaeHb. BomgHouac 61,5 % onuraHux 3a3Hayuiy, 10 1HOM1 MOEIHYBAIN
AJIKOTOJIb 13 JIIKapChbKUMHU 3acobamu, 7,7 % pobuiu 11e yacto, a 30,8 % - nikonu. Cepen
MO>KJIMBUX HACIJIKIB TAKOT KOMOIHAI[lT peCIIOHAEHTH HallyacTile 0OMpain 3HUKEHHS
edextuBHOCTI JiKiB (87,7 %), ypaxkeHHs neuinku (73,8 %), miABUIIIEHHS TOKCUYHOCTI
(67,7 %) Ta mopyuieHHs ceprieBoro putmy (60 %). Menme onutanux (12,3 %) Bkazaiu
Ha pU3MK KpoBoTed. Ha 1yMKy pecrnoH/IeHTiB, HAlO1IbII HEOE3MEYHUM € MOETHAHHS
QJIKOTOJII0 3 aHTHJICTIPECAaHTAMHU Ta CHOMIMHUMH Tpemaparamu (86,2 %), cepiieBo-
cynuaaumu  3acobamu (80 %), amtubiotmkamu (78,5 %), a Takox i3
npotuaiadeTnayHUMU nipenaparamu (41,5 %) ta 3aedomoBanbanMu (30,8 %). 18,5 %
YYaCHHUKIB 3a3HaYMIIU, 1110 IM Ba)KKO BIJIMOBICTH Ha 1€ MUTAHHS.

[Ilomo BXXMBaHHS €HEPreTUYHUX HaroiB, 60 % pecroHACHTIB TOBIIOMUIIH, IO iX
HE BXXHBAIOTh, 26,2 % pobasaTh 11e pigko (1-2 pasu Ha Micsib), 6,2 % - momipao (1-2
pas3u Ha TWXJIEHb), a 7,7 % - yacTo (Tpu ¥ OuIblle pa3iB Ha THXAeHB). KomOiHalio
EHEePreTUYHUX HAIOIB 3 AJIKOTOJIEM PeryJisipHO 3acTocoBYytOTh 10,8 %, iHOA1 - 23,1 %,
a 1Bl TpeTuHu (66,2 %) 3asBWIM, 10 HIKOJIU I[LOTO HE pobuiu. Cepen OCHOBHHX
PHU3UKIB Takoi KOMOIHAIlll PECIOHIEHTH HalvacTille BKa3yBaldM MIJBUIICHUN PU3HUK
aputmii (73,8 %), npuxoByBaHHs BIQUyTTs ci’sHiHHA (49,2 %), cynomu (40 %) Ta

167



MEDICINE
WORLD SCIENCE: PROBLEMS, ISSUES AND PROSPECTS FOR DEVELOPMENT

3HeBOAHEHHS (24,6 %), Tomi sik 35,4 % BIAMOBLIM, IO HE 3HAKOTH MPO MOXKJIUBI
Hacmiaku. oo BmmmBy kodeiHy Ta TaypHHYy y CKJIaJll EHEpreTHUYHUX HAIOoiB Ha 110
JiKapchkux 3aco0iB, 13,8 % onmuTaHWX BBaXKAJH, 110 I1i KOMIIOHEHTH ITOCUITIOIOTH JTIF0
(HampukIaa, 3HEO00TIOBAIBHUX MpemnapatiB), 35,4 % - 1m0 BOHH TOCIa0II0I0Th €eKT
(30Kpema cegaTUBHUX 3ac00iB), a 46,2 % 3a3HadmIM, 0 BAXXKO BiAmoBicTH. Pemira
BIIKpUTHUX BIAMOBIJIEH MOKa3aia, [0 JEAKl YYaCHUKH MPUITYCKAIOTh OJHOYACHO SIK
MOCUJICHHS, TaK 1 mocnabieHHs eQeKkTy, 3aJieHO Bia (PapMakoNOri4HOi TpymHH
npenapatis. Lle cBiTYUTh Mpo NMeBHUM piBEHb 0013HAHOCTI YUYaCHHKIB 11010 MOKJIUBUX
(hapMaKoJIOTIYHUX B3aEMOIIM.

OcHOBHMMU JKepesiaMH 1HGOpMaIlli 11010 B3aEMOJIT aJIKOTOJII0, SHEPreTUKIB 1
MEJMKaMEHTIB € IHTEpPHET 1 couiaiabHl Mepexi (72,3 %), apy3i Ta 3Haiiomi (46,2 %),
piamre - mikap (43,1 %) 1 ¢apmanest (13,8 %). Bonnowac 35,4 % 3a3Hauuiu, 10
HIKOJIM HE IIKaBUJIMCS UM TuTaHHAM. CaMOOIliHKa PiBHS 3HaHb MoKazana, mo 15,4 %
PECIIOH/ICHTIB BBAXalOTh CB1l pIBEHb BUCOKHM, 49,2 % - cepennim 1 35,4 % - HU3bKUM.
Lle cBiAUXTH PO HEAOCTATHIO 1HPOPMOBAHICTh OUIBIIOCTI YYACHUKIB Ta MOTPEOy y
BIIPOBA/KEHH] OCBITHIX 1 MPO(UIAKTUYHUX 3aXOJlIB, CIIPIMOBAHUX Ha ITiIBUILECHHS
pPIBHS 3HAaHb W1I0JI0 (PApPMAKOJIOTIYHUX PpHU3HMKIB Ta OE€3MEYHOro0 BXKWUBAHHA
MEJIUKAMEHTIB.

BucnoBok. OTpuMaHi pe3yabTaTH CBIA9aTh, IO OTHOYACHE BXKUBAHHS aJIKOTOJTIO,
€HEepPreTUYHUX HaIoiB Ta JIIKAPCHKUX 3aCO0IB 3aJMIIAETHCS aKTYaJIbHOIO MPOOJIEMOIO
HaBiTh cepen oci0 13 0a30BUMHM MEAUYHUMH 3HAHHSIMH. He3Bakaroum Ha MEBHY
0013HAHICTh IIOJI0 MOXKJIMBHUX HACIIJIKIB, OLIBIIICTh PECHOHACHTIB IMEPIOIUYHO
MOEHYIOTh AJKOTOJIb 13 MEIUKAMEHTAMH, HEJOOLIHIOIOYN TOTEHIINHI PU3UKHU IS
310poB’sa. OCHOBHUMU JKepenaMu 1H(opMaIlli 3aJuIIaroTEC THTEPHET 1 COLIabHI
Mepexi, 0 MiABUILYE pU3UK (HOPMYBaHHS XUOHHX YsBiICHb. OTXKe, MiIBUIECHHS
piBHS (papMaKoJIOTIYHOT TPAMOTHOCTI HACEJICHHSI € BAXKIMBUM KPOKOM Yy 3HIDKCHHI
JaCTOTH HEOE3MEUHUX TOE€THAHB Ta TIOB’SI3aHUX 13 HUMUA MEIUYHUX YCKIIaTHCHb.
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I'EHETUKA CEPHEBUX 3AXBOPIOBAHD:
CHAJAKOBICTDb TA PUBUKU

IIpouenko Anacracisa BikropiBHa
CTyZAeHTKa 1 Kypcy

HaBuanbHO-HAyKOBUN MEAUYHUI IHCTUTYT
CyMCBKOTO JI€p>KaBHOT'O YHIBEPCUTETY

becenina Auronina AHartoJiiBHa

KaHIUAAT MeJaroriyHux Hayk,

oteHT Kadeapu Pizionorii 1 maTodizionorii 3 KypcoM MEANIHOI 010J10T11
HaBuanbHO-HAYKOBHI1 MEAMUHUN IHCTUTYT

CyMCBKOT0 J1ep>KaBHOTO YHIBEPCUTETY

CepueBo-cynunHi 3axBoproBanHsa (CC3) € mpoBIAHOI MPUYMHOIO CMEPTHOCTI Y
cBiti. 3a manumu BOO3, BoHu crnpuuunsaoTh nmoHan 30 % ycix BUNAAKIB CMEpTI.
[lopoky Bij HUX ToMUpae moHaja 17 MUTbHOHIB Jr0iel. X04a OCHOBHUMHU (DakTOpaMu
PHU3HUKY TPAJIUIIIITHO BBAXKAIOTHCS CIIOCIO KUTTS, JIl€Ta, piBEHb (DI3UYHOT AKTUBHOCTI Ta
IIKIJIJTMBI 3BUYKH, Y po3BUTKY CC3 3HayHy pOJIb BIIITPa€ T€HETUYHA CXUIIbHICTD.

['enetnuHi (akTopu BHU3HAYAIOTH CXWIBHICTH JIOAWUHH JIO TEBHUX XBOpPOO,
BIUIMBAIOTh Ha MIBHJKICTH META00JI3MYy, PEaKIil0 Ha MEIUKAMEHTH Ta 3/IaTHICTb
OpraHi3My aJlafiTyBaTUCA J0 HaBaHTaXeHb. Po3yMiHHS reHeTHYHUX MexaHi3MiB CC3
BIIKpDUBAE MLUISAX JO PaHHBOI AIarHOCTUKH, MPOQIJAKTUKU 1 NEPCOHATI30BAHOIO
JKyBaHHS.

CyuacHa MeIMYHA TeHEeTHKA JOBOAUTH, 1110 CMaKOBICTh BU3Hauae Big 30 g0 60 %
PU3MKY BUHUKHEHHS OUIBIIOCTI cepueBuxX mnatojorid. Came TOMY BHBYEHHS
FEHETUYHUX MapKepiB Ta MEXaHI3MIB Iepefadl CrnajakoBUx (popMm XBopoO cepus €
OCHOBOIO  TMEPCOHANI30BAHOT MEAMIIMHHU, sIKa JO3BOJSE  IHAMBITyali3yBaTH
PO UTAKTUKY ¥ JIKyBaHHS TMAIlI€HTIB.

I'enetnka CC3 OXOmIO€  JOCHIKEHHS  MyTaliid, momimopdi3MiB  Ta
EMIreHETUYHUX 3MiH, 1[0 BIUTMBAIOTh HA POOOTY ceplls, CYANH 1 METa0OIIYHUX ITUISIXIB.
J10 OCHOBHUX TPyl CEPIIEBUX XBOPOO 13 BIJOMOIO CITaJIKOBOIO CXUJIbHICTIO HAJIC)KATh:
imemMigyHa XBOpoOa ceplls, apTepiajibHa TINEPTEH31sd, KapAioMionarii, MOpYIIeHHS
CEpLIEBOr0 PUTMY, BPOJIKEHI BaJM cepls, MOPYLIEHHs JimigHoro oominy. [o
OCHOBHHMX TCHCTHYHHX YMHHHKIB, 1[0 BU3Ha4ar0oTh pu3uk CC3, HajmexaTh MyTallii,
noaiMopdi3MU Ta MOPYIIEHHS peryssiii ekcrpecii reHiB. Hailbuipm BigoMumu €
MyTallii y TeHax, 10 BIJMOBIAal0Th 3a Jinmiaauii oomin (Hanpukian, APOE, LDLR,
PCSKD9), koarynsuiiini ¢aktopu (F5, F2), a takox reHu, siki BIUIMBAaIOTh Ha
CTPYKTYpHY IiTicHICTh Miokapaa (MYH7, TNNT?2). Lli 3MiHU MOXKYTb TPU3BOJAUTH JI0
PO3BUTKY aTEPOCKIIEPO3Y, IIIIEMIYHOI XBOPOOU cepIls, TIMEpTOHIi Ta KapioMionaTii
[2].

Imemiyna XBopoOa ceprs YacTo pPO3BUBAETHCA HA OCHOBI ITOJITEHHOIO
ycnaakyBanHa. MyTariiii abo Bapiaiii y reHax, moB’si3aHUX 13 JIMITHUM OOMIHOM,
BIUTMBAIOThH HA PIBEHb XOJIECTEPUHY Ta PO3BUTOK aTepockiepo3y. HaitBimomirni renu:
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APOE (&4 acomiioBanuii 13 miauiieHuM pusukom IXC), LDLR, PCSK9, APOB —
MyTalii IUX TeHIB CIPUUMHAIOTH CIMEHHY rinepxosectepuneMiio, LPA — miaBumye
PHU3UK TPOMOO3iB.

KapaiomionaTii — 1e rpyna 3axBOpPIOBaHb MiOKapAa 3 TMOPYILIEHHSIM HOro
CTpyKTypH 1 pyHkuii. ['inepTpodiuna kapaioMionaTis CpUYMHEHA MYTalliIMU Y TeHAX
MYH7, MYBPC3; aunaramiiina — TTN, LMNA, DSP. Jlns Hux xapakTepHe
ayTOCOMHO-/IOMIHAHTHE yCHa/IKyBaHHS.

Kananonarii — e mopymeHHs: (GyHKIIT 10HHUX KaHATIIB y KapaioMioIuTax, sKi
NPU3BOIATH 10 apuTMii. J[0 HMX HalexaTrb CHHIAPOM MOJOBXKeHOro iHTepBay QT
(KCNQI1, KCNH2, SCNS5A), cungpom bpyraga (SCN5SA, CACNAIC),
KaTexojaMiHepriuHa rnojaiMopdHa nuryHoukoBa Taxikap/is (RYR?2).

I'emvetnuni wMexaunisMu CC3  moaulsiiloTh Ha  MOHOTEHHI, IIOJIIEHHI Ta
MysbTH(akTOpianbHi.  CepreBo-CyJMHHI  3aXBOPIOBaHHS  MOXKYTb MaTH  SIK
MOHOTE@HHUW, TaK 1 TOJITEHHUN THUIl YCHagKyBaHHsS. MOHOreHH1 MaTojorii
(Hampuknan, ciMelHa TINepXO0JIECTEPUHEMISA) CIPUYMHEHI MYTAIl€0 OJHOIO TeHa,
TOAl SIK MOJIreHHl (opMuU 3ayie’kaTh BiJ KOMOIHAIli OaraThbOX BapIaHTIB y PI13HHUX
nokycax. KpiM Toro, BeJIMKy poJib BIITPa€E B3a€MO/Iisl MK TeHaMu (emicTas) Ta BIUIUB
HABKOJIMIIHBOTO CepeloBUIla BaxiuBy poJib BiAIrpalOTh EMIFEHETUYHI 3MIHU
(metunyBanns JIHK, mikpoPHK), 110 BIimBarTh Ha €KCNpECito reHiB 0e3 3MIHM 1X
MIOCJI1IOBHOCTI.

Enirenernuni MexaHi3mMu — Taki sk MetuitoBanHs JJHK, moxudikariis ricToHiB 1
nis "Hekonyrounx PHK — BmmBaroTh Ha ekcmpecito TeHiB 0e3 3MIHM IXHBOT
nociiIoBHOCTI. DakTopu cepenoBuilla (XapuyBaHHSA, CTpEC, TIOTIOHOMAIIHHS,
3a0pyIHEHHS) MOXYTh 3MIHIOBATH EMIT€HETUYHHUN Mpo]isib JTIOIUHU, 30UTBITYIOUYH
pusuk po3Butky CC3. Hanpuknaa, AOCHI/DKEHHS MNPOAEMOHCTPYBAIH, IO
METUJIIOBAaHHS TIPOMOTOPIB TE€HIB, IOB’A3aHUX 3 OOMIHOM JIiMIiJIB, KOpEIE 3
PO3BUTKOM aTEPOCKIEPO3Y [2].

Po3BUTOK TexHoONOTI cexkBeHyBaHHs HoBoro mnokomiHHsS (Next Generation
Sequencing, NGS) no3BonuB 11eHTU(]IKYBaTH THCSIYl BaplaHTIB, MOB’SI3aHUX 13
MIJBUILEHUM PU3UKOM cepleBHX XBOpoO. L{i 1aH1 BUKOPUCTOBYIOTHCA JJ1s1 CTBOPEHHS
nomireHHux pusukoBux omiHOK (Polygenic Risk Scores), ski gomomararoThb
MIPOTHO3YBATH PO3BUTOK MATOJIOTH y KOHKPETHHUX MAIli€HTIB. | eHOMHE CeKBEHYBaHHS
TaKOX J1a€ 3MOTY BUSBJISITU HOB1 MillleH1 Jyis Tepamnii [3].

VY cydacHiil KapiOT€HETUIl BUKOPUCTOBYIOTHCS MYJIbTUT€HHI PU3UKOBI 1HIEKCH
(Polygenic Risk Scores, PRS), sixi BpaxoBytoTh coTHi Bapiaiiii y JIHK. HaliBaxxnusimri
Mapkepu: rs10757278 (9p21), rs646776 (SORTI), rs1800795 (IL6). BusiBnienns Takux
Bapialiii 1ae 3Mory (opMyBaTH TeHETUYHUN TTPO(1TH PUBHKY JIJIST KOXKHOT JIFOIUHHU.

[lepconanizoBana MeauIIMHA BPaxOBY€ 1HAMBIAyalbHI T€HETHYHI OCOOJIMBOCTI
Marie€HTa s JIarHOCTUKH, JIKYBaHHA Ta NPO(DUIAKTHKU. 3aBIASKH CEKBEHYBAaHHIO
HoBoro mokomiHHSA (NGS) MoxkiIuBe MOBHE AOCHIKCHHS T€HOMY JIFOJAWHHU, IO
J03BOJISIE BUSIBJIATH CMAJKOBI MyTarlii, omiHoBaty puzuku CC3 1 migdbupatu JiKu
BI/IMOBITHO /10 TEHETUYHHUX BaplaHTiB MeTabo0I13My ((papmakoreHeTHKa).

[Ipu BusBnenHi mytauid y reni PCSK9 mnpusnauators inriditopu PCSK9
(eBonokymab, amipokymal); mamieHtam 3 mnoxgimMopdizmamu rena CYP2CI9
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KOPUT'YIOTbH JI03yBaHHS aHTHATrPETraHTiB; i HOCIiB MyTaiiil y SCNSA 3acTocoByIOTh
cnenu(iyHi aHTHAPUTMIYH1 TIperaparTy.

Bussnennss  cmaakoBux  ¢opm  CC3  morpebye  MeIUKO-T€HETHUYHOTO
KOHCYJIbTYBaHHSI: OIIIHKM  pOJIOBOJIY, TIPOTHO3Y PpHU3HMKY JJsi TOTOMCTBA,
npodinaktuku. KoHCynbTyBaHHS 0COOJIMBO BaXKJIMBE JJISi POJUH, /1€ OyJId BUIIQIKU
panToBOi CMEPTI y MOJIOAOMY BiIli.

POo3BUTOK  T€HETUYHOTO  TECTyBaHHS  BHUKIMKA€  €THYHI  MUTaHHI -
KOH(IACHIIIHHICTh, PHU3UK JAUCKPUMIHAII, TIICHMXOJOTIYHI HAcHiaKu. Baxiupo
JOTPUMYBATUCH IPUHIUIIIB JOOPOBIJILHOCTI Ta 3aXUCTY NEPCOHATBHUX JIAHUX.

MaiiOyTHe KapAlOT€HEeTUKM TIOB’si3aHe 3 T'C€HOMHUMH 0azamMu  JaHUX,
BUKOPUCTAHHSAM IITYYHOTO 1HTENEKTY JUIsl TMPOTHO3YBAHHS CEpPLEBUX MOMIA 1
po3poOkoro renetnunux tepaniii (CRISPR/Cas9). ®apmakoreHeTnka BUBYa€ BIUIMB
TeHEeTUYHUX Bapialliii Ha peakiiilo OpraHi3My Ha JIKapChKi 3acO0U. Y KapioJiorii 1ie
O0COOJIMBO BAXJIMBO JIJISl MIA0OPY AHTUTPOMOOTHYHUX TMpenapariB (HampuKiIal,
KJIONAOrpesto) abo cTaTuHIB. ['eHeTHYHE TEeCTyBaHHS JI03BOJISIE YHUKATHA MOOIYHUX
e(eKTIB 1 MIBUIIUTU €(PEKTUBHICTH JiKyBaHHs. llepcoHanmizoBaHa Kap/a10Joris, 10
0a3yeTbCsl Ha I1HJMBIAYaJbHOMY TIE€HETUYHOMY MpoQiial Nall€HTa, € OJHHUM 13
KITFOYOBHUX HANPSIMIB CYy4acHOI MEAUIIMHU.

CydacHi METO/U JIIKYBaHHS CEPIIEBO-CYIMHHUX 3aXBOPIOBAHb

1.MeaukamMeHTO3Ha Tepallisi HAa OCHOBI (papMaKOTreHeTHUKH.

- ®apMaKOreHETUYHE TECTYBaHHs JO3BOJII€ BU3HAUMTH, SIK MALIEHT pearye Ha
MIEBHI MpernapaTH, 3aJ1eKHO BiJl HOT0 TeHETUYHOTO TIPOodiIio;

- AHTUTPOMOOTHYHI TIpenapatu: MiAOIp M03M KIIOMJAOTPEN0 3 YypaxyBaHHSIM
BapianTiB rena CYP2CI9.

- Cratunu: y namienTiB 13 myTarismu B SLCO1B1 migBuiiyeTbcst pusuk Miomnarii,
TOMY BHOIp mpenapary abo 103U KOPUTYETHCS.

- bera-Onokaropu: e(exTHUBHICTH 3aleXuUTh Bia BapiaHTiB y reHax ADRBI 1
ADRB2.

Takuii miaxig miaBuinye e(heKTUBHICTD JIKYBaHHS W MiHIMI3y€ MOOIYH1 €()EeKTH.

2.]'eHHa Ta KIITHHHA Tepanis

CyuacHi A0CHIPKeHHsT y rainy3i reHetuyHoro penaryBanHs (CRISPR/Cas9) Ta
T€HOMHO1 Teparnii BIAKPUBAIOTh MOXKJIMBOCTI JIJIsI KOPEKIli crmagkoBUX AehEeKTiB, 110
BUKJIMKAIOTh CEPIIEBI MATOJOTI].

Tepamisi cTOBOYpOBUMH KIIITHHAMH CIPSIMOBaHa Ha BiIHOBJICHHS YIIKOKEHOTO
Miokapaa micns iH(apkTy. Bona mnepembauae BBENCHHS KapAiOMIONHMTIB abo
MEe3eHXIMaJIbHUX KIIITHH, 3[JaTHUX JI0 pereHeparlii TkaHuHu cepiis [1].

3. BiorexHoJoriuni miaxoau.

- bioimkeHepH1 KJIaraHu ceplisi: CTBOPIOIOTHCS 13 BUKOPUCTAHHSM KJTITHH TMaI[I€EHTA
I YHUKHEHHS IMyHHOI peakiii.

- 3D-0loapyk TKaHMH: E€KCIEPUMEHTAJIbHI MOJENl  CepleBoro  M’s3a
BUKOPUCTOBYIOTHCS JIJIsl TECTYBAHHS HOBHUX MPENapariB 1 peKOHCTPYKIIT MiOKap/a.

- HanoTtexHosorii: HaHOHOCII JOCTaBISAIOTH JIIKU O€3MOCEPEHbO 0 YPaKeHHUX
JUISTHOK CYJIMH, 3MEHILYIOYM TOKCUYHICTS [2].
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4. HeiipoxapaioJioriuyti miaxoau.

- HelipoMmonyIAlLiiHa Tepamis, sKa PEryyoe AisUIbHICTh aBTOHOMHOI HEPBOBOT
CUCTEMH.

- Ctumyssnis 6mykatodoro HepBa abo KapoTuaHa OGapopediiekcHa CTUMYJIISIIS
3aCTOCOBYETHCS IS JTIKyBaHHs pedpakTepHOT TiMepTeH3ii Ta CeplieBoi HEAOCTATHOCTI.

Y mepcHekTHBl Ii METOAW TOEAHYIOTbCA 3 TEHETHUYHMMM TEeCTaMH MJis
1HAMBIAyaTbHOTO MO0y MapaMeTpiB cTuMyiamii [3].

5. llndposa kapaiosoris

BukopuctaHHsd  IUTy4YHOTO  IHTENEKTY, HOPHUCTPOiB  (CMAapT-TOAUHHUKH,
IMIJTAaHTOBaH1 CEHCOPH) JI03BOJISIE BIJICTEKYBATH CEPLICBUN PUTM Y peaIbHOMY Yaci.

Mojeni MalmMHHOIO HaBYaHHS aHANI3yIOTh JIaHl i IPOTHO3YIOTh PU3UK apUTMIN
YU CEpLIEBUX HaIAIiB.

L1 TexHOOT1i MOETHYIOTHCS 3 TEHETUYHUMU MPODIIIMHU JJI4 1€ TOYHIIOT OI[IHKA
pu3uKiB [3].

['eHeTHYHI YMHHUKH BIAIrpalOTh KIIOYOBY posib y po3BUTKY CC3. Po3yMiHHS
CHAJKOBHUX 1 €MIr€HETUYHUX MEXaHI3MIB JO3BOJISIE HE JIMILIE OI[IHIOBAaTH PU3HKH, a U
(dhopMyBaTH nepcoHaII30BaHI MIIXOAM 0 NamieHTa. st MaitOyTHIX JIiKapiB 1€ 3HAHHS
€ (yHIaMEHTOM Cy4YaCHOI KJIIHIYHOT TPAKTUKH.

[IepconainizoBaHa MeIUIIMHA BIAKPUBAE MOKIMBOCTI 1HAUBITyaIbHOTO JIIKYBaHHS.
[loenHaHHS TE€HETMYHMX 3HAHb 13 KIIHIYHOK MPAKTHKOK € OCHOBOK MalOyTHBOI
Kap110J10T1i.

Cnucok Jgireparypu:
1. World Health Organization. Cardiovascular diseases (CVDs). WHO Fact Sheet,
2023.
2. Shah S.H., Kraus W.E. Personalised cardiovascular medicine: the future is now.
Nat Rev Cardiol. 2023;20(1):7-22.
3. National Human Genome Research Institute. Genetics of Cardiovascular
Disease. 2024.
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A ®POBI TEXHOJIOI'I SK 3ACIB
YAOCKOHAJIEHHA IMTPOLUECY HABYAHHSA TA
OLIHIOBAHHSA THO3EMHHUX MOB

Jlemenko OJiena,

CTapuIHii BUKIagay, kadenpa ¢inosnorii Ta MOBHUX KOMYHIKAIiH,
JIHIPOBCHKUM JIepKABHUN TEXHIYHUN YHIBEPCUTET,
M.Kam’ssHebke, [[HinmponeTpoBchbKa 0011

CyuacHa cucTeMa OCBITH mepeOyBae y CTaHI MOCTIMHUX TpaHchopMaIllii,
3yMOBJICHUX LHU(pOBi3ali€o Bcix chep cycmiibHOro XUTTa. L{ndpoBi TexHOIOTIT
Jiefalli aKTUBHIIIE BIPOBAKYIOTHCS Y HaBUAJIBHUM TPOLIEC, 3MIHIOIOUU MIIXO0IU 10
BUKJIQJIaHHSI, CIILJIKYBAaHHSI, OI[IHIOBAaHHS Ta KOHTPOJIO PE3yJbTaTiB HaB4YaHHS. |1,
c.123] Ocob6auBO 3HAYYIIMMU BOHM € y c(epi BHUKIAJaHHA 1HO3EMHUX MOB, JI€
e(eKTUBHA KOMYHIKaIlis, JTOCTYN JI0 aBTEHTUYHHUX JDKEpENl Ta IHTEPAKTUBHICTH €
KJIFOYOBUMH CKJIaJ0OBUMH YCIIIITHOTO 3aCBOEHHS MaTepiany [2, c. 4].

[aTerpamis nudpoBUX TEXHOJIOTIN y HaBYAIbHUI Mpouec 3a0e3Meuye rHy4YKICTh,
MOOUIBHICTh Ta IHAMBIAyadi3allil0 OCBITH, CTBOPIOE CHPHUSATIMBI YMOBU I
dbopmyBaHHS Yy 3100yBayiB OCBITH KPUTUYHOTO MHMCJICHHS, CaMOCTIMHOCTI Ta
udpoBoi rpamotHOCTi [3, ¢. 13 . Boanouac miudposi 3acobu BiairparoTh BaXiIuBy
POJIb Y CUCTEM1 KOHTPOJIIO 3HaHB, POOJISTYM IIPOIIEC OIIHIOBAHHS OLIbII 00’ €EKTUBHUM,
MPO30PUM 1 JTUHAMIYHUM.

[udposizaliis € YUHHUKOM MOJIEpHI3aIli OCBITHBOTO Mpolecy. BrpoBamkeHHs
1M(POBUX TEXHOJIOTIN Y CydacHy OCBITY CIPHSI€E TIEPEXOAy BiJl TPAIULIMHOI MOIEII
BUKJIQJIaHHS 0 1HTEPAaKTUBHOTO, CTYJACHT-OPIEHTOBAHOTO HaB4YaHHSI. (CBITHE
CEPEIOBUIIE CTA€ BIAKPUTHUM 1 THYYKUM, 3a0€3ME€UyI0YM MOXKJIMBICTh HABUAHHA Y
OyIib-sIKUii yac Ta B Oyab-sikoMy Miclii [4, ¢. 23 |. ¥V nporieci BUBYEHHS 1HO36MHUX MOB
1M(POBI TEXHOJOT1i BUKOHYIOTh HU3KY KIIFOUOBHUX (DYHKIIIH:

iHopmaniiiny — 3a0e3Me4yroTh JOCTYI 10 €JIEKTPOHHHUX PECypCiB, CIOBHHKIB,
BlJleoMaTepiaiiB Ta HABYAIbHUX MIaTPOpM;

KOMYHIKaTUBHY — CIPUSIOTH B3a€EMOJI1i MK CTY/IEHTaMH i BUKJIaaueM Y peKUMI
peanbHOro 4acy;

KOHTPOJIIOKYY — J03BOJSIOTH MPOBOAUTU MOTOYHE, TEMaTHUHE M MiJACYMKOBE
OIIHIOBaHHS Yy IuppoBOMYy (hopmarTi;

MOTHUBANIiHY — TMIiIBUIIYIOTh 3aIlIKABJIEHICTh CTYJICHTIB 4Yepe3 IHTEPaKTHUBHI
dbopMu HaBYaHHS Ta €IEMEHTH Teimidikartii.

Takum unHOM, nHKdpoBI3alis OCBITH (OpPMYy€e HOBY NEAATOTIYHY HApagurmy, y
AKIi OCHOBHUM AaKIIEHT pPOOUThCA HE Ha Tepenadl 3HaHb, a Ha PO3BUTKY
KOMIIETEHTHOCTEH, 3IaTHOCTI 10 CAMOCTIMHOTO HAaBUYaHHS 1 KPUTUYHOTO MUCJICHHS.

Y HaBuaHHI 1HO3EMHMX MOB LHM(POBI 3acO0M BHUKOPHUCTOBYIOTHCS JJIs
BJIOCKOHAQJICHHSI BCIX BHJIB MOBJIEHHEBOI MJISJIBHOCTI — ay/AIlOBaHHS, YWTaHHS,
MMCbMa Ta YCHOrO MOBJICHHs. Pi3HOMaHITHI miaTdopMu, MporpamMu i aoAaTKu
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3a0e31euyoTh €()eKTUBHY OpraHi3alliil0 HaBYaJIbHOTO MPOIIECy SK B ayJAUTOPIi, TaK 1
mucraHiigo [3, ¢c. 15 ].

Google Classroom 103BoJisie CTBOPIOBAaTH HaBYajlbHI KypCH, OpPraHi30BYBaTU
CHiTbHY pOOOTYy CTYAEHTIB, OOMIH MOKYMEHTAaMH Ta CHUCTEMATH3yBaTH HaBYAJbHI
MaTepiaim.

Moodle — e cuctema ynpasiiaHs HaBdanHIM (LMS), mo Hamae MOXKIMBICTH
CTBOPIOBATU €JIEKTPOHHI KYpCH, MPOBOJUTH TECTH, (POPYMHI AUCKYCIi, 3M1HCHIOBATH
MOHITOPHUHT YCHIIIHOCTI Ta aHaJli3 IUHAMIKWA HaBYAJIbHUX JIOCSTHEHb.

Kahoot!, Quizizz, Wordwall cnpusiote po3BUTKY Mi3HABAJIbHOI aKTUBHOCTI
CTYJICHTIB, aJKE peayi3yloTh MPUHIMII HAaBYaHHS d4epe3 rpy. BukopucranHs mnux
wiatgpopM JormoMarae MOBTOPIOBATH JIEKCHKY, TpamMaTuKy, (OpMyBaTH HaBUYKU
HMIBUKOTO pearyBaHHs Y MOBJICHHI.

Mo6iaeHl gomatkd Duolingo, Busuu, Memrise opieHTOBaHI Ha CaMOCTIHHE
HaBYaHHS Ta JO3BOJISIIOTH CTYJIEHTaM BIANPallbOBYBAaTH MaTepiai y 3py4HOMY TEMITI.

TakuMm YMHOM, MOEAHAHHS AyAUTOPHOI POOOTH 3 BUKOPHUCTAHHSIM IH(PPOBHX
pecypciB CTBOPIOE YMOBU JJsi THYYKOTO, IHTEPAKTHBHOTO Ta pPE3yJIbTaTHBHOTO
HaBUYaHHS.

Cucrema OLiHIOBaHHS B YMOBax LU(poBi3alii cTrae OUIbII 00’ €KTUBHOIO Ta
MPO30po0. 3aCTOCYBaHHS €JIEKTPOHHUX TECTIB, OHJAWH-ONMUTYBaHb, MOPTHOIIO Ta
IM(pPOBUX JKypHAJIB JO3BOJISIE BHKJIaJadyaM OTPUMYBAaTHU JETAJIbHY AHAIITUKY
YCHIIIHOCTI CTY/ICHTIB.

Moodle € oanuMm 13 HaleDEKTUBHINIUX I1HCTPYMEHTIB Jisi €JIEKTPOHHOIO

omiHioBaHHs. [lmargopma Hajgae MOXKIUBICTH CTBOPIOBATH TECTH PI3HOTO PIBHA
CKJIQJTHOCT1, aBTOMAaTUYHO MEPEBIPATH PE3yIbTaTH Ta HaIaBaTH MUTTEBUI 3BOPOTHUIA
3B’SI30K.
Google Forms 1 Microsoft Forms 103BoJisi10Th MIBUJKO (POPMYBAaTH THTEPAKTUBHI
OTMTYBAaHHS Ta aHKETYBaHHS, II0 OCOOJMBO 3pYYHO NPH JUCTAHIIIHHOMY HaBUYaHHI.
Socrative nae 3MOry NpoOBOJUTH TECTU Y PEKUMI PEaTbHOIO Yacy 3 aBTOMATUYHOIO
OIIHKOIO PE3yJIbTaTIB.

[lepeBaramu uppoBOro OLIHIOBAHHA €:

<> OMepPaTUBHICTH MEPEBIPKU PE3YIIBTATIB;

< iHIUBixyaTbHUI MaXix 10 KoKHOTO 3100yBayYa OCBITH;

<> QaHAJITHYHICTD, 1110 JIONIOMAara€e BUSBUTH IMPOTAJIMHA y 3HAHHSIX;

<> 3pY4YHiCTh 30epiraHHsi Ta J0CTYIY 10 pe3yJbTaTiB OI[iHOBAHHSI.

< Kpim Toro, mmdpoBi IHCTPYMEHTH CHPHUSIOTH (HOPMYBAaHHIO HABUYOK
CaMOOIIHIOBaHHA Ta pediekcii, aJpke CTYIEHTH MOXYTh CAaMOCTIHHO aHalli3yBaTu
BJIACH1 JJOCSITHCHHSI.

EdexTuBHicTh 3acToCcyBaHHS U(PPOBUX 3aCO01B 3aJICKUTH HE JTUIIIE BiJl TEXHITHUX
MOXJIMBOCTEH, a W BIJ TEAaroriyHoi IOIIIBHOCTI iX BHKOpHcTaHHA. I{udpose
CEpellOBUILE MAa€ CTBOPIOBATH YMOBHM JUIsl MOTHBAIlli, caMopeani3allii Ta pO3BUTKY
HaBYaJIbHOI aBTOHOMIi CTyAEHTIB [5, ¢.22 | . Buknagau mpu 1boMy BHUKOHYE pOJIb
HAaCTaBHUKA, SKUM KOOPJIUHYE MisJIbHICTh CTYJACHTIB, HaJae pPEKOMEHMaIlll Ta
CHPSIMOBYE iX /10 CaMOCTIMHOTO IMOIIYKY 3HaHb. BaxiInBO HOTpUMyBaTHCs OanaHCy
MDK [UGPOBUMHM Ta TpPaAMIIHHUMHM METOJaMU HaBYaHHSA, aJDKe HaJaMipHa
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TEXHOJIOT13allil MOK€ 3HU3UTH pPIBEHb HUBOTO CIUJIKYBaHHS, $IKE € OCHOBOIO
(hopMyBaHHS MOBJIEHHEBOI KOMIIETEHTHOCTI [2,C. 7 ] .

Otxe, mudpoBi TEXHOJIOTIT TOBUHHI HE 3aMIHIOBATH BHKJIajada, a JOIIOBHIOBATH
HOro  MIANMBHICTH, PO3IMIMPIOIOYM MOXIJIMBOCTI B3aeMOAll Ta 3a0e3neuyrouu
edexkTUBHUN memaroriunuii cynpoBif. CydacHa TEHJACHLIS PO3BUTKY OCBITH
CIpsIMOBaHA Ha 1HTETPAIli}0 IHHOBAIIMHIX TEXHOJIOT1M, TAKUX SK IITYYHHI iHTeJeKT
(Al), ananTuBHe HaBYaHHs, BipTyajabHa (VR) Ta nonoBHeHa peajbHicTh (AR). 111
TEXHOJIOT11 I03BOJISIIOTH CTBOPIOBATH MEPCOHATI30BaH1 OCBITHI TPAEKTOPIi, BIpTyalIbHi
MOBHI CEpeOBHUIIA Ta aBTOMATHU30BaHI CUCTEMHU KOHTPOJIO 3HAHBb. OUIKyETHCS, M0
NOJANBIIUN PO3BUTOK HMUGPOBUX TEXHOJIOTIN y rajy3l BUKJIAJIaHHS 1HO3EMHUX MOB
CIPUATUME CTBOPEHHIO 11JIICHUX OCBITHIX €KOCUCTEM, Y SIKUX HABYAHHS, OL[IHIOBAHHS
Ta CaMOOCBITa OYIyTh TICHO IHTETPOBaHI MiX CO0OOI0.

Bucnosxku

[Hudposi TexHONOTIi CTad BAXJIUBUM UYHWHHUKOM YIOCKOHAJIGHHS CHUCTEMHU
HAaBUaHHA Ta OI[IHIOBaHHS 1HO3EMHUX MOB. BoHHM 3a0e3medyroTh IiJIBUILICHHS
€(peKTUBHOCTI  HABUAJIBHOIO  MPOLECY,  CHPHUSIOTH  PO3BUTKY  KIHOYOBHX
KOMIIETEHTHOCTEH 3/100yBaviB OCBITU Ta (POPMYIOTh HOBY NEAAroriuyHy KyJiabTypy.
[loenHanHs mMenaroriyHoi MalCTEpHOCTI BHKJIAaJada 3 MOMKIMBOCTAMU LU(GPOBUX
IHCTPYMEHTIB CTBOPIOE YMOBH [UJIsl SKICHOTO, IHTEPAKTUBHOIO Ta CY4YacHOIO
HaBYAJLHOTO CEpPEOBUINA, 30PIEHTOBAHOIO HA OCOOMCTICHUH PO3BUTOK CTYAEHTA 1
HOT0 TOTOBHICTh JI0 MPOQeCciiHOT KOMYHIKAIIil y I100ani30BaHOMY CBITI.
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OCOBJIMBOCTI I'OBIPKU MEIIKAHIIB CLJI
BECEJISIHKA TA TPUIOPIBKA 3AIIOPI3bKOI
OBJIACTI

Muponwk Jlina

CTapIInii BUKJIaga4y

kadenpu ykpaiHO3HABCTBA Ta 3arajbHOI MOBHOI TiATOTOBKH,
HanionansHuit yHiBepcUTET «3anopi3bKa MOMITEXHIKa)

Hoaorin Maprapura
CTYICHTKa,
HanionansHuil yHiBEpCUTET «3anopi3bKa MOMITEXHIKA)

['oBipka — MiclieBUIl PI3HOBHJI HAIlIOHAJIBHOI MOBH, SKUM BiAPI3HAETHCSA BIJ
JTEpaTypHOi MOBH, BIJ3HAYAETHCS €IHICTIO CTPYKTYPH, MPOTUCTABIAETHCS 1HIIUM
ropipkaM HabopoMm Ju]epeHIIMHNX O03HAK Ha (DOHETUYHOMY, aKIECHTyaIllHHOMY,
rpaMaTUYHOMY, JIEKCUYHOMY, CEMAaHTUYHOMY piBHSX. ['OBIpKM 4YacToO MOIIUpPEH] Ha
HEBEJIMKUX TEpUTOpIAX (OJHE YW KUIbKa cu1) 1 (OPMYIOThCS IIiJl BIUIMBOM
reorpaiyHuX, ICTOPUYHUX, COLIAIBHUX (PAaKTOPIB.

['oBipkHM 3amopi3pKoi 00JIACTI HaJNEKaTh 10 OAHOTO 13 TPbOX Hapid YKpaiHCHKOI
J1aJleKTHOT MOBH — MIBJAEHHO-CX1JIHOTO, 1110 OCTaTO4YHO cpopmyBanocs y XIX—XX cr.
1 00'€eqHyEe TpU TOBOpPU: CEPEAHBOHANTHINPSHCHKUM, SKHM HAJIEKUTHh 1O TOBOPIB
JaBHBOI (popmarlii Ta Ma€e BUpa3Hy MIBHIYHY JI1AJIEKTHY OCHOBY Ta CJIO00KaHCHKUH 1
CTENOBUH, KOTPl BUHHUKJIM BHACHIOK Mirpanii HaceiaeHHs. CaMe CTENOBUU TOBIp
XapaKTepHUM JJIs J1aJIEKTHOTO MOBJICHHSI HaceJIeHHs 3aropi3bkoi oomacti. CremoBuit
ropip aktuBHO (opmyBaBcs y XVII-XIX cT. Ha cepeaHbOHAITHITIPSHCHKIN 1
CIIO00KAHCHKINA MIaJIEKTUYHIM OCHOB1, 3 YKpAaIJICHHSMHU TOBIPOK MIBHIYHOTO 1
MIBJICHHO-3aX1JHOTO THUITIB. Y PI3HUI Yac 3a3HaB BIUTUBY POCIACHKUX, OOITapChKUX,
MOJIJIaBCHKUX, YaCTKOBO — CEPOCHKHX, TPEIbKUX, HIMEIbKUX TOBIPOK. 3arajibHi
cnenuiuHl PUCH CTEMOBOTO TOBOPY yKpaiHChkoi MoBU omucyBanu @. T. Xuxko,
C.II. bessenko, I.I". MarBisgc. MoBHI 0COOJHMBOCTI CTEHOBHUX TOBIPOK IBIACHHO-
CXIZIHOTO Hapiyus B pI3HUX AacleKkTax OyJM NpeAMEeTOM HayKoBUX CTymid. Tak
3. JI. OmenbueHko gociimkyBaB roBipku JloHenpkoi obmacti, JI. C. Tepemko —
MuxkomnaiBcbkoi o6mnacTi, I'. @. [Tenux — Xepconcrwkoi obuacti, B. T1. JIpo3noBchkuid,
A.M. Mykan — Opecbkoi ob6nacti. Crneuudiky (QoHETHYHOI CHUCTEMH TOBIPOK
3anopizbkoi ob6macti gpociimkyBaB C. II. CawmiiliieHko, a JEKCHYHUN CKJIan —
B. A. Ya0aHeHKo, £[KUM TMIArOTYBaB UYOTUPUTOMHE JIEKCHUKOTpadiuHe BHIAHHS
«Cnoauk TtoBipok Hmwkupoi Hanuinpsuumawy. I[lonpu HasSBHICT  OKpEMHX
JAJIEKTOJIOTIYHUX PO3BIIOK 3 BHUBYCHHS CTEMOBOTO TOBOPY YKpPaiHCHKOI MOBH,
aKTyaJbHICTh JOCHTIDKEHHS TEPUTOPIAIbHUX TOBIPOK HE BTPAYA€THCS, OCKIIBKU
BUSIBJICHHS CHIEIU(DIKU J1AJTEKTHOTO MOBJICHHS YKPAIHIIB CIPUATUME MOTIHOJIECHHIO
3HaHb IMIOJ0 JIGKCMYHOTO OaraTCTBa 3arajbHOHAIIIOHATIEHOI MOBH, (DOpMYyBaHHIO
OUTbII  YITKOTO YSBJIEHHS TMPO MOBHY I1JE€HTHYHICTh HAacelleHHS MEeBHHUX
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TEPUTOPIATLHUX TPOMA/I, @ TAKOK PO3LUIMPEHHIO reorpadiuyHuX MeX HAYKOBUX CTYAIN
IIOTO HAIPSIMKY.

Merta Hamoi poOOTH TPOAHAI3YBaTH OCOOIMBOCTI JIEKCUYHOTO CKJIATy TOBIPOK
cenmax Becene Ta ['puropiBka 3amopizpkoi 001acTi.

[TpoanamnizyBaBim Ai0paHuil JEKCUYHUN MaTepiajl B MOPIBHIHHI 13 JITEpaTypHO
YHOPMOBAaHHUMH JIEKCEMaMH, BUOKPEMUIIH TaKi TPYIIH:

1) BiApI3HAIOTHCS Bif JTiTepaTypHUX JekcuuHo. HaBenemo npuximan. [fypynaninis —
T€ came, 10 W 0aausuIs, ajie 3 JUKUX POCIUH. Y JiTepaTypHiil MOBI CIIOBO «Oa LDy
o3Hayae «30ipH. Crebya 1 JUCTSA TPaB'IHUCTHX 1 KOPEHEIUNIHUX pociuby» [1-77].
Cpaxowinbon — Te came, O oxenenuusd — « ToHKUM 1ap JIboly Ha TOBEPXHI 3eMJIl, Ha
nepeBax 1 T. iH.» [2 - 646]. Haseprhymucs — y 3Ha4€HH1 BIIACTH, TOOTO <«JIOCATTH SIKOICh
MOBEPXHI, BAJITYUCH 3rOPU BHU3 B3arajii ado 3 SKOroCh MpeIMeTa il JI€I0 BJIACHOI
Barn» [2-454]. Ckuniocu! — Bx)uBaeTbcs sK BUTYK «CKUIbKH!» 31 3HAUYCHHSIM
3/IMBYBaHHS/3aXOTUICHHSI, KOJIM MOBUTKCS PO T€, IO YOTOCh JIyKe OaraTo.

2) BIAPI3HAIOTHCS BiJ JIITEPATYpHUX TUIBKUA ceMaHTHKOIO: HaBegemo mpukmanu.
3azunumuy — BKUBAETHCS, KOJIH IIOCh HAIMIPHO NIABUILYIOTh, Hanpukiaa: i Ha
AL 3aTWIIAIIM. Y CydacHIM JiTepaTypHiid MOB1 BXKUBAETHCS 3 TAKUMH 3HAYEHHSIM: « 1.
VY 1apuTu nanuuero M . 2. epeH. 3 CUiIor Baaputu» [3-53]. Tupaura — nanuug, moo
HaruHaTH TUIKU. Y CIOBHHUKY yKpaiHChbKOi MOBM b. I'piHueHka «/[JInHHAsA Cb KIIOKOU
MajKa OBEYbAro nacryxa. Bucroite yaban cepjera BCIO Hid, OONEPIINCH HA TUPIIATY)
[4]. {ybosuii — BXXUBA€THCS y 3HAUYEHHI TBEPMil; y JIITEpaTypHIM MOBI Ma€ KiJIbKa
3HaueHb: l. mpukm. A0 ny0; 2. nepeH. CUIbHUN, MIIIHUM, AyXKui; 3. IepeH., pO3M.
['py6uii, Hecknaauuii, He3rpaOuuii [ 1-859]. baumamu — y 3naueHHi mopratu. CIIOBHUK
¢ikcye Taki 3Ha4eHHs: 1. TUbKK 3 oc. CBITUTHUCS THMSIHUM HEPIBHUM CBITJIOM. 2.
CBITUTH ypUBYACTO, 3 IepepBaMu; OJMCKATH, MUTaTU. 3. IepeH. PanToBo 3’ sBasiTUCA
1 3auKatu. 4. Kugatu normsau, moriasgatu [2-74].

3) CHUIBHOKOPEHEBl 3 JITEPATYpHUMH, aje BIAPI3HIIOTHCS CIIOBOTBIPHOIO
cTpykTyporo. HaBegemo npuknaau. ¥ nociipKyBaHii ToBIpIl JiekceMa 00bogane (pid,
Ky BXE OJATajf) € HOMIHATHBHOIO, X04Ya ¥ yTBOPEHA 3a JOIOMOTOI0 /i’ €EKTHBHUX
cyIKCIB -0B, -aH,; Jleute, CbOOHI, CKiKU, c8ima (CXOAUTh COHIIE) — Y JIITEpaTypHIi MOBI
JIeT1iIe, CbOTO/IH1, CKUTbKH, CBITA€, TOOTO CIOCTEPIraEMO, IO Y AOCTIAKYBaHIM rOBIpIIi
B110yJI0CS CIIPOILIEHHSI Ta CKOpoYeHHs MopdeM; cmyno, émikmu (y J1TepaTypHiil MOB1
CTUIelb, BTEKTH) — 3MIHA TOJOCHOTO B KOpEH1 cloBa; 3dicmu (3’icTH) — MOsBa
MIPUCTAaBHOTO 3ByKa Ha MDKMOpQemMHOMY piBHI. PoOe, Xo/e — BKUBaHHS B JII€CTIOBAX
II nieBimMiHYM 3aKIHYCHHS -€, 3aMICTh -UTh, HOPMAaTHBHOTO JIJIsI TI€CITIB Ii€1 1E€BIIMIHH,
110 € OJTHIEI0 3 TUTIOBUX O3HAK CTEMOBOI TOBIPKHU.

4) cnuibHI 3 JITEPAaTypHOIO MOBOIO CBOIM 3BYKOBHM CKJIQJOM 1 JIEKCHUHUMH
3HAUYCHHSMH, ajieé BIIMIHHI CTWIICTUYHO. Hampuknan, y mochimkKyBaHIN TOBIipIli
He3rpabHy monuHy HasuBaloTh Conoxa/Conomika. Jlekcema s103ura BXXHBAETHCS 3
HETraTMBHUM 3HA4YEHHSAM SK pi3ka Ui TMMOKapaHHA. A y cloBHUKY b. I'piHueHka
YUTAEMO, 1110 Jo3uHa — 11e «CTebens 103bl. beperoM, 6epekHOI0 3aryOuB XyCTKY i
no3uHorw. Uy6. Ym. Jlosunka, nozuHoukay [4-375].

5) sIKi MaroTh 1HIII, HIXK Y JIITepaTypHIA MOBI, TpaMaTU4HI O3HAKU: 2ycaku — 4.p.,
2ycu — 4.p.HK.p.
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6) BIAPIZHSAIOTHCA BiJl JIITEPATYPHUX MICIEM HAroJOCy: MiliMemp caHmumemp,
Kinomemp, poomo (y JiTepaTypHid BUMOBI HATOJIONTYETHCSI OCTaHHIN CKIIan);

7) poneTHUHI BapiaHTH JITEPaTypHUX CIIIB, 10 3a3HAJM B TOBIPII HEPETYIIPHUX
dbonernynux 3miH. HaBenemo npuknaau. Kyxeatika — 3MMOBUN BEPXHINA OJAT, KUK
BUKOPUCTOBYIOTH i OpyaHoi poOotm. IIpocTexyemo BupasHy O3HaKy, SKa €
OCOOJIMBICTIO CTEMOBOI TOBIpKH: 3aMiHa 3ByKa [(p] Ha 3BYK [XB]. Cuorm, xoo0w —
BIJICYTHICTh YepryBaHHS [1] — [K] y JI€CTIBHUX KOpeHsX. Tax’é — JTepaTypHOIO
MOBOIO TaKe: 32 MiCIICBHM 3BUYAa€M TIPUTOJIOCHI 3BYKH B IO3HIIII ITEpe] TOJIOCHUM [€]
OM’SIKITYIOThCSI, Ha BIJIMIHY Bij JIiITepaTypHOi BUMOBH. MHsco, m’ay — TaKOXK
XapaKkTepHe ITOM SKIICHHS TYOHHMX TPHUTOJIOCHUX 3BYKIB, fIKi y JiTepaTypHOMY
MOBJICHHI 3aBXKIU TBepJl ab0 HamiBIOM sKIIeHI (M’sico, M’s4). Y MOBIIEHHI
MENIKaHIIIB JOCIIKYBaHUX CLJ1 TPAIUIIE€ThCS 1 BapiaTUBHA BUMOBA 3aII03MYEHUX CIIIB.
30kpema, abpoxocu / 0bpoxocu — 1ie BapiaHTH BUMOBH JIeKCeMH aOpuKoc / abpukoca
(y dopmi mHOKUHI — abpUKOCH), siKa 3amo3udeHa — (panil. abricot < mopt. albricoque
— 1 BXKUBAETHCA SK Ha3Ba POy IUIOJAOBHUX JEPEB POAUHU PO30BUX 3 COKOBUTHMH
KICTOYKOBUMHM I1ogamu [5-12].

8) He MalOTh BIAMNOBIIHMKIB y CY4acHil JITEpaTypHii MOBI: 206H00a6U — BETUKE
rpy0e B3YyTTS; wKpboOU — CTAPOMOJIHE B3YTTS; MOPMO30K — 1Ka, IKy MOXHa Opatu 3
c00010 B JIOPOTY; HCYIHcaiKa — ByTULIS, SIKE 3ropiiio.

OTtxe, roBipka MewmKaHiiB cin BecensHka ta ['puropiBka 3anopi3pkoi 00JacTi
HaJIeKUTh JO CTEMOBOrO TOBOPY IMIBASCHHO-CXIJHOTO JIiaJeKTHOrO Hapivus 1
XapaKTEepU3y€e€ThCsl  BUKOPUCTAHHSIM  JIAJIGKTHUX  CJIB, SKI  BIJA3HAYAIOTHCA
OPUTTHAIBHICTIO M BIJPI3HATUCA B1J] JICKCUYHUX OJJUHUIIb CYYaCHOI JTITEpaTypHOi MOBH
32 CEMAaHTHMYHUMH, aKIETyalllHHUMH, OHETUYHUMU Ta TPAMAaTUIYHUMHU O3HAKAMH.
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3MIHA 3MICTY NOHSATTS JUKEPEJIA IIPABA B
YKPAIHCBKIN HAYIII

Ceprienko Ouiekcanap,
K.1o0.H, JloueHT
HarionansHuii TpaHCIOPTHUM YHIBEPCUTET

Po3ymitoun, 1m0 «HETOCKOHANICTh CIIIB MOJSITa€ y JTBO3HAYHOCTI ab0 HEsSCHOCTI
iXxHporo 3HaueHHs» [1, c. 465], MU HaMaraeMocsi BpaxyBaTH «HAWTOJIOBHIII BUMOTH
70 TepMiHa: OJHO3HAYHICTh, TOYHICTh, CTHJIICTUYHA HEHUTpanbHICTHY [2, ¢. 73-80], a
OT)K€ OTPUMATHU TAKUM 3MICT OyIb-SIKOTO MOHSTTS, SIKUM OJHO3HAYHO BUPI3HAB OU
Moro Bija 1HIMX. HexTyBaHHS MOBO3HABYMM M1JXO0J0M JI0 TOHSTTS, YU IO OYIb-IKO1
HOTO 03HAKU YHEMOXKJIMBIIIOE SIK 11 TOUHE O3HAYEHHS, TaK PO3YMIHHA, a II€ Y CBOIO
4yepry YCKJIQJHIOE BUKOPUCTAHHS TAaKOTO TMOHSATTS. 3arajJbHUM OTJIsiJ JITepaTypH
3aCBIUy€ HEBINMHHUM PO3BUTOK HAYKOBUX IMIIXOJIB IIOAO JOCHTIIPKEHHS O3HAKU
«mkepeno mpasa» [3; 4; 5]. Bce me pasom Npu3BOAWTH JI0 HETOYHOCTEH Y
¢d1mocochbKii JyMmIll, TaK 1 JyMI BiAMOBIIHOT HAYKH.

B ykpaiHCBKiil MOB1 «KEPEIO» Ma€ KiIbKa 3HAYCHB: MPUPOIHE SIBUIIE, Y TKOMY
MPUXOBAaHUNM OOCST BOJU BUSBIISIETHCS HA30BHI; aOCTpaKTHE MOHSTTS, IO MMO3HAYAE
M0YaTOK, OCHOBY a00 BHXIJIHE HAayall0 MEBHOIO MPOIECY; a TAKOXK CIeIiali30BaHe
3HAYCHHS Y HAYKOBIW ISJIBHOCTI — MHCEMHA TaM STKa YM JOKYMEHT, IO CIYTYy€
M1JICTABOIO JIsl POBEJICHHS JOCIIKEHHS [6]. 3araibHOI0 03HAKOIO LIUX TIIyMadyeHb €
PO3YMIHHS «II0YATKY» a00 «OCHOBW» I[HOTO SIBHIIA, & PI3HATHCS BOHU SIK PEMETOM,
TaK 1 YMOBaMH TIPOSIBY «JIKEPEIIay.

SKII0 BUXOUTH 13 pO3YMIHHSA JHKEpeTia SIK sIBUIIA, KOJIA IPUXOBAHE BUXOSTYN HA
MMOBEPXHIO JIa€ HaM SIBHY 03HaKy HOTO HasIBHOCTI, MU PO3YMIEMO, 1110 1 JKEPEIIO MpaBa
32 CBOEI0 MPHUPOJOI0 MOKE OyTH MPUXOBAHHUM, ajieé JA€ CBOI MPOSIBU y SIBHOMY —
HAsIBHOCTI MpaBa sIK TaKOTO.

Y cBOIO 4Yepry, JDKEpeNo € MmoYaTKOM IMPOSIBJICHOTO TpaBa, sSKe 3a CO00I0 TSTHE
BUHUKHEHHS BIAIIOBIAHUX MIKJIIOJICEKUX BIJITHOCHH.

Y CcBOWw depry, «mpaBo» TEX TIYMAuUUThCAd Y JCKUIBKOX 3a4CHHSX:
«3aKOHOJ/IABCTBO; 3[1MCHIOBaHAa JepKaBor (opMa 3aKOHOJABCTBA, 3aJIe’KHA BIJ
COIIAIBHOTO YCTPOI0 KpalHW»;, «CHCTEMa BCTAHOBICHWX a00 CaHKI[IOHOBAHHMX
JIEP>KaBOI0  3arajibHOOOOB’S3KOBUX MpaBUi (HOPM) TMOBEIIHKW»; «0OO0yMOBJIEHA
IIEBHUMH OOCTaBMHAMH IiJCTaBa, 34aTHICTh YA MOJKIIUBICTH POOWTH, YMHUTH IIO-
HeOy/1b, KOPUCTYBATUCSI YUM-HEOY/Ib»; «HAyKa, 10 3alMa€ThCs IOPUCIPYICHITIEIO;
MIPaBO3HABCTBO; Cym» [7].

[Tepmroro 1mikaBoO OCOOJIUBICTIO CJIOBA «IIPaBO» € BXKMBAHHS MOTO y OJHHHI, Ha
110 pOOUTHCS OKpeMuUii Harosoc. | y moeaHaHH1 31 3HAYSHHSIM CJI0BA «3aKOHOAABCTBOY:
«BCTAHOBJICHHSI, BUJIAaHHS 3aKOHIBY; «CYKYIHICTb YCIX 3aKOHIBY»; «CYKYITHICTh 3aKOHIB,
10 HAJIKATh JI0 OKPEMOi IUISHKU TpaBa» [6], MaTUMEMO PO3yMIHHS 110 MPaBO B
OJIHUHI 11¢ 1 CYKYIHICTh MpPaBWJI 1 CyKYIHICTh AiM IIOJI0 X BCTAHOBJICHHS. Takum
YUHOM € TPH CKJIQJIHHWKHU TpaBa: €IMHA CYKYITHICTh 3arajJbHOO0O0B’I3KOBUX TPABUIL;
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CYKYNHICTh [iid, COPSIMOBAaHMUX HA BCTAHOBJICHHS, 3MIHY 4M HPUIUHEHHS MPaBUIIL;
HayKa MpaBO3HABCTBA.

Tox mij mKepeaoM mpaBa y HAyKOBOMY PO3YMIHHI pO3yMIEMO SIBHINA Ta Aii, IO
3a0e3MevyyloTh BUHUKHEHHS, 3/A1MCHEHHS Ta YMOPAAKYBaHHS MpaBa K IITICHOT
O3HaKH.

TakuM 4YMHOM mepexil MPHUXOBAaHOTO MpaBa y SBHE BKIAAAE€THCA y BUCHHS
ApicroTens moao «00KeCTBEHHOTO TOXO/KEHHS» TpaBa [8], ajpke iCHyI0Unid 1mo3a
JOJICHKUM O0aueHHSIM AOCOIIOT BUCTYyIIa€ BUTOKOM IpaBa.

CHiBBITHOIICHHSI MK «JIKEPEJIOM IMpaBa» Ta «IIPaBOM» IOJSATa€E B TOMY, IO
KOXHE JIKEpENOo BIATBOPIOE MPAaBO B KOXKHOMY OKpeMoMmy IposiBi. KomruiekcHui
MiJX1T CTBOPIOE YMOBHU Ui MIKIMCIMIUTIHAPHOTO BUBUYEHHSI O3HAKU «JKEPEJIo
paBay, sIKe MO€IHY€ MOBO3HaBYI1, ()1JI0CO(ChKI Ta MPaBO3HABY1 CIIOCOOHU.

[Hakmie po3risiiaeMo 3HAYEHHS MOHATTS «IKEPEJIO MpaBay, BUXOASUU 3 BUCHHS,
OKpECJICHOI'0 Y PUMCHKOMY TIpaBi, TOOTO TIIyMau€HHS «IpaBa» K CYKyITHOCTI «IIpaB 1
000B’s13K1B» [9], TOOTO y BJ)KMBaHHI CJIOBA «IIPABO» Y 3HAYEHHI MHOKUHHU.

Y 11boMy pO3yMiHHI 3HAUEHHS CIIOBOCTIONYYCHHS «JIKEPEIIO TIPaBay — Iie MPaBHUIIO,
9y X y3arajbHeHa CyKYyMHICTb, SIKI € MiJCTaBOIO Ui BUHWKHEHHS IEBHOTO TpaBa
ocobw, 1 y IIbOMY BHUIIAJKy JDKEPEIO HaJa€ MpaBo JUIIE HA MiACTaBl MEBHOI YaCTUHU
1uIicHOCTI. Jlo mpuKiaay MpaBo BIACHOCTI € MIATPYHTSAM ISl IipaBa 0coOM Ha MpaBo
BOJIOJIITH, HAa MPABO KOPUCTYBATUCA Ta MPaBO PO3NOPSAIKATUCS, TOOTO CYKYNHOCTI
npaB. OT)ke MaeMO 1 BHUIAJIOK, 3a SKOTO «JKEpEeo IpaBy» MO3HAYA€E BUHUKHEHHS
JEKUTBKOX TIpaB, TOXK «JDKEpeno» oJHe (IpaBO BIJIACHOCTI) Y IbOMY PO3YMiHHI
B)KMBA€ETHCS B OJJHUHI, a «IIPaB» BUHUKAE HU3KA, TOXK «IIPABOY» B)KUBAETHCS Y MHOKHHI.

Po3ymHO mpuIycTuTH, 110 € BUNAI0K, KOJIHU 1 «JIKepeso» HeoOX1THO BXKUBATH Y
MHOXHHI, TOOTO — «pKepena mpaB». lle € HEoOXiTHMM, KOJHU TOBOPHUMO IIPO
CYKYMHICTh OCOOUCTHUX TPaB, 1110 BUHUKJIM HA OCHOB1 HU3KU MPaBMII, 200 Mpo mpaBuia,
Kl 3YMOBMJIM IMOSIBY NE€BHOIO IMEpENiKy MpaB, 30KpeMa IO YyJOBO IOKa3zye
B32€MO3B 30K CYCNUIbHUX (J1aT. publicum) Ta 0cOOUCTUX (JIaT. privatum) npaBuil.

3acToCyBaHHS MDKIUCIUIUTIHAPHOTO MIAXOAY A0 aHami3y O3HAKH <«JDKEPEeTo
MpaBa» Ja€ 3MOTy YHOPSAJIKYBaTH ii 3MICT, MPOCTEXKUTHU B3aEMO3B’SI3KM MDK 1l
CKJIAJIOBUMU Ta YTOYHUTH HAyKOBO-OOIPYHTOBAHM 3MICT MOTO MOHATTA. BiZIMIHHOCTI
y PO3YMiHHI CJIOBA «IIPAaBO» — SIK CYKYIHOCTI MPaBWJI 1 /1i#, YU SIK IEBHOTO OCOOUCTOTO
IpaBa — CyTTEBO BIUIMBAIOTH HA TPAKTYBaHHS MOHATTS «KEPEIIO MpaBay. Y Mepuomy
BUITAJIKy OCHOBHUM 3MICTOM € (ioco()ChbKe OCMHCIICHHS TMOXOJKEHHS TpaBa K
TaKoOro, a y JOPYroMy — BCTaHOBJIEHHI NMPUYMHHO-HACIIJKOBUX 3B’SI3KIB Y MEXax
MEBHOTO MPABOBOTO SIBUIIIA.

MoBo3HaBUa CKJIaJ0Ba O3HAKH «DKEPEJIO TpaBa» BHOKPEMIIIOE JEKIIbKa ii
BIIMIHHMX MK COOOIO 3HAauU€Hb: Y (pOopMi OJHMHHU O3HAKA BIJOOpakae MOXOKEHHS
yCl€1 CyKYMHOCTI MpaBa 3 €IMHOTO (aOCOTIOTHOTO) JKepena, a y MHOKHHI —BKa3ye Ha
B3a€MO3B’ 130K Mi>K BAHUKHEHHSIM CYKYITHOCTI MPaB Ta MOPOKEHUX HUMH HACIiIKHB.

[IpakTiuHe 3HAYEHHsSI MPOBEACHOTO OCIIHKCHHS IIOJIATAE y CTBOPEHHI Ta
3aCTOCYBaHHI TOYHOTO Ta HAWOIBII OJHO3HAYHOTO TOHATTEBOTO YCTATKyBaHHS
yKpaiHcbkoi ¢imocodebkoi Ta mpaBoBoi Hayk. lLle cTBoproe mnepemxyMoBH IS
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BJIOCKOHAQJICHHSI IOPUIUYHOI OCBITH, MIABUIIECHHS SIKOCTI MPaBO3aCTOCYBaHHS Ta
YIIOPSAJIKYBAaHHSI HAYKOBOT'O M IMTPAKTUYHOIO CIIOBO3HABCTBA.
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APPLICATION OF EXERCISES TO DEVELOP
SPECIALIZED PHYSICAL FITNESS FOR MALE
STUDENTS OF THE BADMINTON TEAM AT THE
UNIVERSITY OF FIRE PREVENTION AND FIGHTING

Nguyen Van Tuyen,
Faculty of Military, Martial Arts, and Physical Education, University of Fire
Prevention and Fighting.

The study was conducted to evaluate the effectiveness of the selected exercise
system in developing specific physical fitness for male badminton team students at the
University of Fire Prevention and Fighting. Through a four-month pedagogical
experiment involving both control and experimental groups, the results showed that the
selected exercises significantly improved the indicators of specific physical fitness,
particularly speed strength and specific endurance. The t-test analysis indicated
statistically significant differences (p < 0.05) in most pedagogical tests. The findings
confirm the effectiveness and practical applicability of the proposed exercise system
in teaching and training badminton for university students.

1. INTRODUCTION

Specialized physical fitness is an important foundation that ensures the ability to
maintain techniques and tactics in modern badminton competitions. After identifying
the current situation with many limitations in the physical training of the men's team at
the University of Fire Prevention and Fighting, the project continues to implement the
second phase — developing and applying a system of exercises to enhance specialized
physical fitness. The purpose of the study is to test the effectiveness and applicability
of the selected exercises by comparing the changes between the experimental group
(applying the new exercises) and the control group (maintaining the old curriculum).

2. SUBJECTS AND RESEARCH METHODS

2.1. Research subjects

« Research object: 15 specialized physical training exercises selected for male
students of the Badminton team at the University of Fire Prevention and Fighting.

« Research participants: 16 athletes (8 experimental group, 8 control group).

2.2. Research methods

Research uses:

« Parallel pedagogical experimentation: over 4 months (3 sessions/week, 15-20
minutes each session).

« Pedagogical assessment: 8 specialized physical fitness tests.

« Mathematical statistics: comparing means, standard deviation, and independent
t-test.

2.3. Structure of the selected exercises

The exercises are divided into 3 groups according to training objectives:

1. Developing speed strength:

o Two-foot jump in place — 3 sets x 10 repetitions;
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o Lunge jump combined with imaginary shuttlecock hit;
o Throwing a 3kg medicine ball behind the head — 3 sets x 8 repetitions.
2. Developing quickness and movement ability:

o Moving 4 times to 6 points on the court (4x);

o Speed variation running 20m X 10 times;

o Reflex change of direction by light signal or whistle.

3. Developing specialized endurance:

o Continuous movement in 2 corners of the court for 10 times x 3 sets;
o Shuttle run exercise 20m x 10 times;
o Running in a badminton circle for 5 minutes (maintaining proper

movement technique).

The exercises are designed to gradually increase the load over 4 stages:
familiarization — load increase — maintenance — testing.

3. RESEARCH RESULTS

3.1. Results of pre-experiment testing

Before conducting the experiment, the results between the two groups showed no
significant difference (p > 0.05) in all 8 specialized physical fitness tests (Table 1).

Table 1. Results of pre-experiment testing (n = 16)

Test Experimental Control
Group (X £SD) Group (x £SD) P

Lateral movement 20 38.6+2.8 38.7+2.9 >0.05
times (s)

Forward-backward 414+3.1 415+32 ~0.05

movement 14 times (s)

Shuttlecock hit 10 25.5+2.4 2564223 ~0.05
times (s)

Ante lift (times/20s) 36.0+44 36.1+4.5 >0.05

Thus, the fitness levels of the two groups are considered comparable, ensuring
objectivity for the experimental phase.

3.2. Results of post-experiment testing

After 4 months of application, the results in Table 2 show that the specialized
physical fitness indicators of the experimental group increased significantly compared
to the control group.
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Table 2. Results of post-experiment testing (n = 16)

Test Experimental Control
Group (X = SD) Group (X = SD) P
Latergl movement 20 351424 382427 <0.05
times (s)
Forward—bgckward 380+ 2.8 41.1+3.1 <0.05
movement 14 times (s)

Shuttleco(csl; hit 10 times 229420 253+22 <0.05
Ante lift (times/20s) 423+4.0 36.8 +4.2 <0.05

The speed of movement, wrist strength, and reflex ability have all improved
significantly. The average growth rate of the indicators in the experimental group
reached 7.5 — 15.3%, while the control group only increased by 1.8 — 3.2%.

3.3. Statistical Effectiveness Assessment

The independent t-test showed a statistically significant difference (p < 0.05) in 7
out of 8 pedagogical tests. The coefficient of overall effectiveness reached n? = 0.67,
corresponding to a strong training effect according to Cohen's classification (1988).

4. DISCUSSION

4.1. Effectiveness of the Exercise System

The selected exercises have well met the principles of specialized physical training
in a cyclical direction. The combination of speed strength — explosive strength —
specialized endurance helps athletes gradually adapt to high exercise intensity while
enhancing recovery ability.

The results are consistent with the Nguyen Van Duc’s research (2018) when
applying a specific exercise model for badminton students, showing an improvement
of 10-12% in movement speed. However, the increase in this study is higher,
demonstrating that the proposed exercise system is exceptionally effective in the actual
training conditions at the university.

4.2. Impact on Technique and Competition Performance

Through training and internal competition observations, athletes in the
experimental group were able to maintain movement speed and technical accuracy in
the final set significantly better. The number of technical errors decreased by 18%, and
the average reaction time was 0.2 seconds faster compared to the control group.

These results affirm the close relationship between specialized physical fitness and
technical effectiveness, consistent with Ozolin's assertion that "specialized physical
fitness is the physical foundation of sports technique."

5. CONCLUSION AND RECOMMENDATIONS

e The system of 15 selected exercises has a noticeable effect on developing
specialized physical fitness for male students of the University of Fire Prevention and
Fighting badminton team.

o After 4 months of experimentation, the group applying the new exercises showed
significant progress in speed strength, explosive strength, and specialized endurance
indicators (p < 0.05).
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e These exercises can be widely applied in teaching and training badminton for
students in non-physical education universities.

e [t is recommended to continue research by extending the experimental period
(6-9 months) and applying it to female subjects to complete the comprehensive
exercise system.
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®I3UYHE BUXOBAHHS TA HOI'O BIIJIUB HA
©®OPMYBAHHJI 3JOPOBOI'O CITIOCOBY KUTTSI
310bYBAYIB BUII1OI OCBITH

AneeBa Oubra BikropiBHa,
KaH[. TeJl. HayK, 3aBiayBad kadeapu (i3MuHOTO BUXOBAHHS TaCIOPTY
Onecbkuii HallioHABHUH yHIBepcuTeT iMeH1 [.I. MeunukoBa

JlagyTbko Baaauciaasa BagumiBHa,
CTyJEeHTKa cremianbHocTi «IIpukinagna TiHrBICTHKAY
Opnecbkuil HallioHANBHUHN yHIBepcuTeT iMeHi I. I. MeunukoBa

30epexeHHs 370pOB’s CTYJICHTCHKOI MOJIOJII € OJTHUM 13 TIPIOPUTETHUX 3aBIaHb
BUIIOT IIKOJIH, SIKE OCOOJIMBO aKTyali3y€eThCsl Y TIEPioJ] /il BOEHHOTO cTaHy. BiiiHa B
VYkpaiHi 3MiHWIA 3BUYHHUI CIIOCIO KUTTS CTYJIEHTCHKOI MOJOJI Ta BIUIMHYJA Ha iX
(b13UYHE 1 ICUXOJIOTTYHE 3I0POB 4.

Y 1poMy KOHTEKCTI (i3uuHe BUXOBaHHS HaOyBa€ OCOOJIMBOTO 3HAYCHHS SIK
BaroMui IMeaaroriyHuil IHCTpyMEHT (hOpMYBaHHS 3JJ0POBOTO CIIOCOOY KUTTS MOJIOII
Ta 3MILIHEHHS iIXHBOTO 3/I0POB'S.

TeopernuHi 3acagu (PI3UYHOIO BHUXOBAaHHSA 1 3J0pPOBOrO CHOCOOY JKUTTA
IPYHTYIOTbCSI Ha PO3YyMiHHI (PI3UYHOrO BHXOBaHHA SIK LIJIECOPSIMOBAHOIO
MEJAaroriYHoro MpoIecy y 3aKiiajil BUILOI OCBITH, AKUH (OpMy€e OCOOUCTICHY (13HUHY
KYJIbTYpY 3100yBaua BUIIO1 OCBITH Ta PO3BUBAE MOTO 3aTHICTD 10 TOTPUMAHHS HOPM
3I0pOBOIO CIIOCOOY KUTTS.

3noposuii cioci6 xutTs (3CXK) 0X0ruIroe KOMIUIEKC B3a€EMOIIOB'SI3aHUX ACTICKTIB:
peryisipHy (Gi3udHy aKTUBHICTb, pallioHaJIbHE XapuyBaHHs, TIOTPUMAHHS TT1€HIYHOTO
pEeXKUMY, BIZIMOBY BiJl IIKIJJIMBUX 3BUUOK Ta MIATPUMKY IICUXOEMOIIIITHOT pIBHOBArH.

Cnin 3a3HauuTH, MO (GI3UYHE BUXOBAHHS € JOBEACHHUM 3aco00M OOpOTHOHM 3i
CTPECOM, OCKUIBKH PEryJsipHi aepoOHI HaBaHTAXEHHS CIPHUSIOTh BUPOOJIEHHIO
eH70p(diHIB Ta MOKPAITYIOTh EMOIIIHHUN (HOH.

3aranbHO BIOMO, IO peryJyispHi (i3UYHI BOPaBH CHPHUSIOTh BHJIUICHHIO
eHaop@iHiB, SKI BiAOMI SK rOpMOHM MAcTA. L{I XIMIYHI PEYOBHHHM MOKPAIIYIOTh
HACTpil, 3HIXKYIOTh BIIUYTTSI TPUBOTU Ta JEMpecii, 1 3arajJoM CHPUSIOTH BIIUYTTIO
Osarononayyysi. BoHM MO3UTUBHO BIUIMBAIOTH Ta 3MIIHIOIOTH YC1 CUCTEMU OPraHi3My
— B1JI CEpIIEBO-CY/IMHHOI JI0 HEPBOBOI Ta JUXATBHOI.

EdexkTuBHO OpraHizoBaHi 3aHATTA 3 (PI3UYHOTO BUXOBAHHS 3MIIHIOIOTh 3/10POB 4,
MOKPAIIyIOTh ~ PO3BUTOK  (YHKIIOHAJBHUX  CUCTEM, MiABUINYIOTh  (DI3UUYHY
MIATOTOBJIEHICTH 1 MPale3/1aTHICTh, MO3UTHUBHO BIIMBAIOTH HAa TICUXOJIOTIYHUN CTaH
MOJIOII.

JloBeneHo, 1O OpraHi3M CTYJIEHTa, M0 TOCTIMHO 3aiMaeThCs (Pi3MUHOIO
KyJbTypOIO Ta BUKOHYE€ (Di3WYHI BIpPaBU PI3HOMAHITHOI HAMpPaBJICHOCTI, Kpalle
ananTyeTbCs O HETAaTUBHUX NPOSABIB JOBKULISA. CTyAeHTH, SKI CHCTEMATUIHO
3aiiMaroThes (DI3MYHUMU BIIPaBaMU, MAlOTh Kparry (Hi3udHy 1 ICUXIYHY BUTPUBATICTD,
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O11bI1 €(peKTUBHO aJanTyIOThCS J0 HABYAHHS Ta PIJAIIEC MOPYIIYIOTh PEXKHUM CHY 1
xapuyBaHHA[ 1, 2].

PerynspHe BHKOHAaHHA HaWMpPOCTINIMX KOMIUIEKCIB 3arajibHO-PO3BHBAIOYHX
(G13MYHUX BIPaB MOKPAIIYE SKICTh CHY, IO € BAXKJIMBUM YHHHUKOM JUIS MIATPUMAaHHS
ncuxoemMoliiHoro 3aopos’s.  Dizuuni BMPABH  JIOTIOMAraioTh HOpMaJi3yBaTH
oiopuT™MH, CHPUAIOTE MBUKOMY 3aCHHAHHIO 1 OLIBII er60KOMy cHy. lle, y cBomwo
4yepry, 3HIDKYE pIBEHb CTpecy 1 MOKpallye 37aTHICTh [0 KOHIEHTpalii Ta
3amam’sITOBYBaHHs 1H(GOpMaIlil, 110 € KPUTUYHUM JIJIs1 YCIIIIHOTO HAaBYaHHS.

Y cydyacHOMY OCBITHBOMY CEpEIOBHUIII 3aKjaay BHUIOI OCBITH 3700yBaul
CTUKAIOThCS 31 3HAYHUMHU HABUYAJbHUMHU HABAHTAKEHHAMH Ta TPYAHOLIAMH, IO
OB’ s13aH1 3 OCOOJMBOCTSIMU OpTraHi3allii OCBITHHOTO IPOIIECY: MOBITPSHI TPUBOTH,
qyacTi 3MiHU y (Gopmi HaB4yaHHs (OoHMIAMH, oduaitH abo ridpuaHa (3mimaHa) dhopma
HaBYaHHA), JOJATKOBI (DI3UYHI Ta IICHUXOJIOTIYHI HABAHTAXEHHS, MaJOPYXJIMBHMA
CIIOCOOOM JKUTTH.

Ak moka3ye aHai3 JOCHII)KEHb HAYKOBI[IB Ta IEJAroriB-NMpakTHKIB OCTaHHIX
POKIB, CYKYITHICTb IMX (DAKTOPIB CTBOPIOE EPEAYMOBH JIJIsl CYTTEBOTO MOTIPIICHHS SIK
(13UYHOrO TaK 1 MCUXIYHOTO CTaHy 37100yBayiB BUILOI OCBITH.

JocnimkeHHs: cTaHy 3J0pOB’sl 3100yBayiB BUIIOT OCBITH BKa3YyIOTh HAa HasIBHICTb
CYyTTEBUX MpoOsieM, ockuibku moHaa 70 % MoJioaux JroJied MarTh BIAXWICHHS Y
(13UYHOMY CTaHi, SIK1 YaCTO MOCUJIIOIOTHCS came Mij 4ac HaBYaHHS.

CyyacHi 3100yBaui BUIOi OCBITH BIJ3HAYalOTh HU3bKY (I3UYHY aKTHUBHICTb,
HEpETYyJIIpHUM COH, He30aJaHCOBaHE XapuyyBaHHsS Ta BUCOKUN PIBEHb CTpeECy, IIO €
OPSIMUMH 03HAaKaMU HE3JJ0OPOBOTO CIIOCOO0Y KUTTA. BoHM MatoTh mpobiieMy aediuuTy
pyxoBoi akTuBHOCTI. LI{o Ma€e BIIMB sIK Ha CTaH IXHBOTO 3JI0POB’S TaK 1 HA KOTHITUBHI
¢byHKIii 3700yBaviB, OCKIJIBKU TOAUHAMIS TIOTIPIITY€E KPOBOMIOCTavYaHH MO3KY [3].

Crin 3a3HaYMTH, 110 111 HETaTHUBHI TEHICHIIT 00YMOBJIEH] BIUTMBOM SIK 30BHIITHIMU
TaK 1 BHYTPILIHIX YAHHUKAM.

BHyTpilmHIMU 4YMHHHUKaMH, TPYHTYIOUHMCh Ha BJIACHUX JOCIIKEHHSAX, MU
BBAXXA€EMO BIJICYTHICTh Yy 3/100yBauiB BHUIOI OCBITHU YCBIJIOMJIEHHSI HEOOX1THOCTI
peryisipHo 3aiiMaThCh (DI3UYHOIO KYJBTYpOIO Ta CHOPTOM; HHM3bKHI PIBEHb
MOTHBAIlli CTYJEHTIB /0 CaMOCTIMHMX 3aHSITh (PI3UYHUM BUXOBAaHHSIM; IO
03JI0pOBYOI AISTILHOCTI; 10 BEJICHHS 3J0POBOI0 CIOCOOY JKUTTS, 30€pexeHHI Ta
3MIIHEHH] BJIACHOTO 3/I0POB’SI.

Jlo 30BHINIHIX YUHHUKIB MU BIJTHOCMMO: BHCOKA BapTICTh CHOPTUBHUX CEKIIIH,
BIJICYTHICTb Yacy uepe3 MiApoOiToK ab0 IHTeHCUBHUM HaBYanbHUM rpadik, Oe3nexkoBa
CUTYyaIlisl B peTiOHaX, ICUXIYHUHN CTaH.

OTxe, OCHOBHUM 3aBAaHHS (hI3MYHOTO BUXOBAHHS y 3aKJIaJaX BUIIOI OCBITH €
YCYHEHHS BIUIMBY 30BHIIIHIX Ta BHYTPIIIHIX HETaTUBHUX YNHHUKIB, 1110 BILUTUBAIOTh
Ha pIBEHb PYyXOBOI aKTUBHOCTI 3700yBayiB BUIIOi OCBITH Ta (OPMYBaHHS B HUX
HABUYOK 37I0POBOTO CIIOCOOY JKUTTSI.

Bupimenns 1i€i mpoOiieMu HaMm BOadaeThCcsi y peopraHizailii CUCTEMHU
¢13uunoro Buxosanusa y 3BO:
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- HEOOXITHO BIJMIMTH BiJ YHI()IKOBAHOTO MIiAXOAYy HA KOPHUCTh THYYKOI Ta
1HWBITyaTi30BaHOI CUCTEMHU, 110 BIAMOBIIA€ Cy4aCHUM TOTpedaM CTYICHTCHKOI
MOJIOII.

-3a0e3nmeunTy peanmizaiiio 0a3uCHUX TOTpPed CTYACHTIB y  (i3udHOMY
BHUXOBaHHI;

- nans  MIABUMICHHS e(QEKTUBHOCTI (I3MYHOTO BUXOBAaHHS CTY/CHTIB
MIPOTIOHYETHCS KOMIUIEKC 3aXOJliB, CIPSIMOBAHUX HAa CHCTEMHY TpPaHC(HOPMAIIIO
HaBYaJIbHOTO Tipoliecy Ta (GOpPMYBaHHS CTIHKOI BHYTPIIIHBOI MOTHBAI] [0
3JI0POBOIO CIIOCOOY JKUTTS;

- HeoOXiHO GhopMyBaTH IIHHICHY YCTAaHOBKY Ha 3JI0POBUN CIOCIO KHUTTA 1
caMopeaJizallito 0COOMCTOCTI;

-030pOiTH  CTYIEHTIB  METOAMKAMH  CaMOJIarHOCTHKHU,  CaMOOIIIHKH,
CaMOKOPEKIi, CAMOKOHTPOJIIO 1 CaMOPO3BUTKY 30pOBOT0 CIOCOOY XKHUTTA 1
BJIACHOTO 3/I0POB'S;

- po3poOKa KOMIUIEKCHOI mporpaMu (I3MYHUX BIIpaB, siKa (POKYCyeThCs Ha
0370pOoBYOMY e(eKTI Ta KomIieHcauii aediuutry pyxy (1 mporpaMa MOBHMHHA
BKJIFOYATH HE JIMILE TPAIULIMHI 3aHATTS, ajlie il IHTerpario H0J€HHUX PyXOBUX CECIil,
AK-OT PAHKOBA NMHACTHKA, MIKPOTPEHYBAHHS, BIPABU Ha PO3TSKKY Ta 00OB'SI3KOBI
AKTHUBHI EPEPBU MK HABYAJIbHUMU 3AHSITTSIMHU ).

Kpim Toro, npu ¢popmysanni nporpam @B HeoOxiaHO 000B'SI3KOBO BpaxOBYBATH
1HUBITyaJIbHI OCOOJIMBOCTI CTYACHTIB, iXHIO (D13UYHY MIATOTOBKY Ta pyXOB1 HABUUKH,
110 € KJIFOYOBUM IPUHIUIIOM JJIsl MIABUILEHHS €(EeKTUBHOCTI BIJIUBY Ha 370pPOB’S Ta
dhopMyBaHHS CTIHKOI MOTHBAITI].

Buxknanau nmoBuHEH 30cepeiKyBaTHCs HE Ha MOKa3HUKaX (DI3UYHOTO PO3BUTKY,
0 XapaKTePU3yIOThCS Pe3yJIbTaTaMH KOHTPOJbHUX BUITPOOYBaHb 3 OIry, CTpUOKIB Ta
1HIIIe, YMIHHSIX BUKOHYBATH IEBHI PyXOBI il BIAMOBIIHO JO BU3HAYCHUX CTAaHJIAPTIB,
a Ha 0co0uCTOCTI 3/100yBayva BUILIOT OCBITH, CTaHy MOT0 3I0POB’1, IIHHOCTSIX, MOTHBAX,
1HTepecax 3 TUM, 00 pealibHO (HOPMYBATH 3allIKaBJICHICTh 3700yBadiB y 0310POBYOL
TISIBHOCTI.

Kiito4oBUM €1€eMEHTOM MiJABUIIEHHS 3allIKaBJICHOCTI € BapiaTUBHICTh BUOOPY:
3aMiCTh JKOPCTKO pErjiaMEHTOBAHMX 3aHSTh CIiJl 3alpOBAJAWTH IIUPOKHHA CHEKTP
CHOPTUBHMX CEKLIN Ta (piTHEC-HaNpsMKiB (Hiora, nuiarec, GyHKIIOHATbHUI TPEHIHT,
CHOPTUBHI TaHIll), 10 AO3BOJIIE BpaxXyBaTH IHAWBIIyalbHI 1HTEpeCH Ta (I3UYHY
IIITOTOBJICHICTh CTYJEHTIB.

OcobnuBa yBara Mae OyTu mpujiaeHa po3poOlll aganTOBAaHUX Mporpam s
CTYICHTIB, BIJTHECEHMX JO CIELladbHUX MEIWYHUX Tpyl, 3a0e3neuyroun im
MOJIUBICTh 3aiiMaTHCA JIKYBaJIbHOIO (PI3UYHOIO KYyJIbTYPOIO MiJA KOHTPOJIEM
(baxiBuiB.

HeoOximHO CTBOPUTH CHCTEMY MOHITOPHHTY, M0 TIepeadadae perysipHe
AHKETYBAaHHSI CTaHy aKTHBHOCTI, 1HAMBIAyaJibHI KOHCYJIbTallli 3 BUKJIaJayaMu Ta
CTUMYJIIOBAHHS JI0 PETYJISIPHUX 3aHSTh Y€pe3 CHUCTEMY 3a0XO4Y€Hb ([I0JATKOBI Oaiu,
OoHYyCH).

Cnin opraHi3oByBaTH PEryJisipHI JIEKIi, TPEHIHTH Ta 1H(GOpMAaLiiHI KamMmnaHii i3
3alydeHHSIM (axiBLIB Yy Tally3l [I€TOJNOrli Ta TmcuxoririeHd. Temartuka wmae
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OXOIUTIOBATH HE JIMILIE IE€peBarud AakTUBHOIO CHOCOOY JKUTTS, ajie # OCHOBHU
paIlioOHaJIbHOTO Xap4yyBaHHA, TIrl€HYy CHY Ta €(QEeKTHBHI METOIMKH YIPaBIiHHS
cTpecoM, TpaHchopMmyroud (i3udHe BUXOBAaHHA Yy (QYyHIAaMEHTAIbHY CKIIaJOBY
0COOMCTICHOT KyJIbTYpH.

OdikyBaHi pe3yNbTaTH BIPOBAKCHHS TAKMX CHUCTEMHUX 3aXOiB BKIIOYAIOTh
MiABUIICHHS PI1BHA (PI3UYHOI aKTUBHOCTI CTYAEHTCHKOI MOJIO/I, TMOMIMIIEHHS iXHBOTO
G13MYHOrO Ta TICHMXIYHOTO CTaHy, 3MEHIICHHS O3HAaK TIMOAMHAMIi, a TaKoX
MiBUIIEHHS HABYAIbHOI €)EKTUBHOCTI Ta 3arajibHOTO OJaromnoxyyys.

OTxe, e(peKTHUBHO oOpraHi3zoBaHa cHcCTeMa (PI3UYHE BHXOBAHHS € KIOYOBUM
YUHHUKOM (OpPMYBaHHSI 3J0POBOIO CIIOCOOY JKUTTS, BOHA CHpUSE MIATPUMAHHIO Ta
30€pEKEHHIO 37I0pOB’s 3/100yBaviB OCBITH, MIABUIIEHHIO aKaJeMIYHO1 YCIIIIHOCTI Ta
3arajbHOI SIKOCTI IXHBOT'O JKUTTS.
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MCUXOJOITYHUH BIIJIUB ®I3UYHUX BIIPAB I
3AHATDH CIIOPTOM HA MOJOJIb

binan I'puropiin BasnepinoBuu
CTYACHT EPIIOTo Kypcy
JIHINPONETPOBCHKUM YHIBEPCUTET MUTHOI CIIpaBU Ta (piHAHCIB

Hecrepenko Ouexkcanap Muko1aioBu4
BHUKJIaa4 kKadenpu Hi3suIHOr0 BUXOBAHHS Ta CIICMIAIBHOI M1ATOTOBKH
JIHIIPONEeTPOBCHKUN YHIBEPCUTET MUTHOI CIIpaBU Ta (iHAHCIB

®di3UyHa aKTUBHICTb 1 CIOPT BaXJIMBI ISl MOKPAIIEHHS IICUXOJIOTTYHOIO CTaHY.
Mera poboTu — 3’siIcyBaTH, SIK (pi3M4YHI BIIPABU BIUIMBAIOTh HA NICUXOJIOTIYHUHN CTaH
MoutoAi. Oria HayKOBUX Ipallb MOKa3ye, 10 PEryysapHi (13MYHI BOPABU MOB'A3aHi 31
3MEHIIICHHSIM CTPECy Ta TPUBOTH, MOKPAIIEHHAM HACTPOIO, 301TBIIICHHSIM MOTHBAIII]
Ta CaMOOIIIHKU. Pe3yibTaTi NOCTIIKEHb MOKA3yI0Th, 1110 (13MYHA aKTUBHICTH MOXE
OyTH rapHUM CIIOCOOOM MOKPAIIUTH TCUXIYHE 30pPOB'S MOJOMAlI Ta iXHI yCHIXH B
HaBYaHHI.

Cporoani ICHUXIYHE 370pOB’S MOJIOJII € BaXJIMBUM NUTaHHAM. I[ligmiTku Ta
CTYJIEHTH YacCTO BITUYBaIOTh 3HAYHHM CTPEC 1 TPUBOTY Yepe3 HaBYAHHS, TOMY BaXJIMBO
3HAWUTU CHOCOOM MOKpAIIEHHS TMCUXOJOTIYHOTO cTaHy. (di3uyHa aKTUBHICTH MOXE
OyTH OJTHUM 3 TaKuX Ccroco0iB. JloCIiKeHHS TOKa3yI0Th, 0 (13UYH1 BIIPABU MOXKYTh
no0pe 3HIKYBaTH PIBEHb CTPECY Ta TPUBOTU, a TAaKOXK IMOKpAIyBaTH HACTpIA Ta
caMooIliHKy [1]. Bueni BBaxkaroTh, 110 1€ MOB’SI3aHO 3 O10JIOTYHUMHU MPOIECAMH,
TaKUMHU SIK BUJIJIEHHS eHI0p(PiHIB, AKI 1€ HA3UBAIOTh TOPMOHAMU IACTS, MO MIIEHHS
OanaHCy CEpOTOHIHY Ta J0(haMiHy, a TAKOXK MCUXOJIOTTYHUMHU (PaKTOpaMH, TAKUMH SIK
BIIYYTTs BIIEBHEHOCTI B OOl Ta CHUIKYBaHHS 3 IHIIMMU B KOMaHIHHUX BUAAX CIIOPTY
[2]. Merta 1i€i po6oTu — 310paTu Ta MpoaHali3yBaTH CydacHI HAYKOBI1 JaH1 PO Te, K
(bi3UyHI BIIpaBH BIUIMBAIOTh Ha TICUXOJIOT1YHI IMOKA3HHWKH, TaKi SK PIBEHb CTPECY,
TPUBOTH, MOTHBAIII{, EMOIIIMHUI CTaH, a TAKOXK Ha Te, K 11 BIUTMBAE HA CAMOOIIIHKY
Ta YCHINIHICTh MOoJIoAl. OCHOBHA YacTHHA POOOTH MICTUTH OTJISAJl PE3yJIbTaTIB HOBUX
JOCIIKEHB 3a TphoMa HanpsiMkamu: (1) gk ¢i3uuHa aKTUBHICTH BIUIUBAE HA CTPEC 1
TPUBOTY; (2) K BOHA BIUIMBAE Ha MOTHBAIlIIO Ta MCUXOEMOIIHMM cTaH; (3) AK BOHA
BIUTMBAE HA YCHIIIHICTh 1 CAMOOIIHKY.

YucneHH1 TOCTiHKEHHS CBITYATh, 10 PEryispHa Gi3uuyHa aKTUBHICTH JOTIOMAarae
e(hEeKTHUBHO J10J1aTH CTPEC 1 3MEHIITyBAaTU TPUBOXKHICTh. MeTa-aHalli3 paH0Mi30BaHUX
JOCIIKEHb, TTpoBeneHuit y 2025, mpoaeMOHCTpYBaB, IO BTPYYaHHS 3 (I3UUHOIO
AKTUBHICTIO 3HAYHO MOKPALLYIOTh MICUXIYHE 3I0pPOB’S AITEH 1 MANITKIB HOPIBHIHO 3
HEAKTUBHUMU Tpynamu; 0COOJMBO CHIbHHMM e€(eKT crmocTepiraBcs mOAO0 3HUKEHHS
piBHs cTpecy (cranmaptauii cepenniii ebekr SMD = 0.86)[3]. Iame noHTHTIOAHE
nocmimxenus (Laurier Ta iH., 2024) miarBepauio, o mia yac mangemii COVID-19
MIUIITKA, AK1 3aydmanucs (i3UuYHO aKTUBHHMH, Malld 3HAYHO HIDKYUN PIBEHb
MICUXOJIOTIYHOTO JaucTpecy. TakuMm dYuHOM, (Di3WYHI BIPaBH BUKOHYIOTH PpOJIb
MPUPOIHOTO aHKcionimuxa (3aco0y IPOTH TPUBOTH) Ta CTPEC-TIPOTEKTOPY. 3a JaHUMHU
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ornsany Pasquerella ta iH. (2025), sk omHOpa3oBi (pi3MuHI HaBaHTaKEHHA, TaK 1
JIOBTOTPHUBAJI 3aHSATTS CIOPTOM aCOIIIOIOTHCS 31 3HMIKEHHSM IMOKa3HUKIB TPUBOTH,
nenpecii Ta crpecy y mimmitkiB[4]. lle cBiqumTh mpo SK HETAWHWHA, Tak 1
HAKONMYYBaJbHUM MO3UTUBHUHN €PEeKT (13MUHOT AKTUBHOCTI HA MCHUXIKY.

3aHATTS CIIOPTOM HE TUIBKM 3HIDKYIOTh HETAaTHBHI EMOIlIHI CTaHW, ale W
MiIBUIYIOTh TO3UTHBHI — 30KpeMa, MOTHBAIIiIO, BIIEBHEHICTh y €001, 3araJbHHMA
MICUXOEMOLIMHUN TOHyC. BHacmimok mporo y mrojeil, skl peryjsipHO pyXaroTbCs,
B1JI3HAYAIOTh BUIIHMK PIBEHb €HEPIiMHOCTI, Kpally CTPECOCTIMKICTh 1 MOTHUBAIIIIO O
BUKOHAHHS TIOBCSKJIEHHUX 3aBJaHb. Bullla caMooOlliHKa, Y CBOIO Yepry, MoB’s3aHa 3
KpalluM HacTPO€EM, BIPOIO y BJACHI CHUJIM Ta MPArHEHHSM JOCSTaTH MOCTABJICHHUX
mijeil. CnopTUBHI AOCATHEHHsI a00 HaBITh HEBEJIMKI YCHIXU B TPEHYBAaHHSX 37aTHI
3MIIHUTH BITIYTTS] KOMIIETCHTHOCT1 1 aBTOHOMI1, 1110 3a TEOPIEK caMOJIeTepMIHAIlii €
KJIFOUOBUMH KOMITOHEHTAMU BHYTPIIIHBOI MOTHUBALT. OIS TiTepaTypH MoKas3ye, 1o
MOJIOZI JIFOJU, SIKI 3alMaroThCS CIOPTOM, JEMOHCTPYIOTH OLIBII CTaOUIbHUIMA
EMOIIMHUN CTaH 1 MEHUIY CXWIBHICTh JO JENPECUBHUX CUMOTOMIB[S]. 30Kpema,
peryispHa (i3MuHa aKTUBHICTh AacOIlIOEThCS 3 BHINUM pIBHEM IIacTsid Ta
3aJI0BOJICHOCTI KUTTAM[4]. TakuM 4MHOM, CIOPT MOYXHA PO3IIIAIATH K €(DEKTUBHUN
3ac10 MOKpaIIEeHHs TICUXOEMOIIHHOTO CTaHy 1 MiJBUILICHHS MOTHUBAIIi1, HEOOX1THOT SIK
y HaBYaHHI, TaK 1 B IHIIUX cepax >KUTTS.

OxpiM 0e3MocepelHbOro BIUIMBY Ha IMCHUXIYHE 3A0pOB’s, (i3WyHI BIpaBU
OTIOCEPEIKOBAHO BiJOMBAIOTHCA 1 HAa akaJeMiuHii misutbHOCTI MoJoai. [lomimmenHs
HACTPOI0, KOHIEHTpAIlll Ta MOTUBALIIl 3aBJIIKU CIIOPTY CIIPHUSE KpaIlid YCHIITHOCTI.
Meranocmimxennss James ta 1H. (2023) mokasano, IO IMIKOJSAPi, AKI PEryJsipHO
3aliMalOThCsl CIIOPTOM, MarOTh Kpallll pe3yJbTaTd Yy HaByYaHHI., CIIOCTEPIraeThcs
MOKPAIICHHS aKaJeMIYHUX PE3yJbTaTiB, 1 BOJHOYAC BIJCYTHIM HEraTMBHUMN BILIWB
MepeBaHTAXEHHS CIOPTOM Ha HaBuaHHsI[2]. Takum unHOM, PI3KYyJIBTYypHI IPOTPaAMU Y
IIKOJIaX HE TUIbKM HE 3aBaXKalOTh HABUAHHIO, allé ¥ MOXYTh WOTO IIiJICHJIUTH.
JIOCTITHUKKM TOSICHIOIOTH 1€ THUM, IO (I3MYHA aKTUBHICTH IMOKpAILlye MO3KOBUU
KpOBOOOIT 1 KOTHITMBHI (yHKII1 (IaMm’Th, yBary), 3MEHIIy€ BTOMY, IO pa3oM
MO3WTHBHO BIUIMBAE Ha 3JIaTHICTh CYyO’€KTIB HAaBYaHHS 3acCBOIOBATH Martepiall.
30Kkpema, peryJjisipHi 3aHATTS  (I3KYyJIbTYpOIO CHpUSIM  (OPMYBAHHIO  OLIbII
MO3UTUBHOTO CAMOKOHIIETITY .

Bax1uBUM TICHXOJIOTIYHUM MEXaHI3MOM, 4Yepe3 SKWH CHOpT BIUIMBAE Ha
JIOCATHEHHS, € caMOOIliHKa. JloBeIeHO, IO IIJBUIICHHS CAMOOIIIHKH BHACIITOK
¢b131MuHOT aKTUBHOCTI MO’KE MOJIMIIYBAaTH aKaJeMIiuHl MOKAa3HUKH OMOCEPEAKOBAHO
yepe3 3pOCTaHHS BIIEBHEHOCTI Yy BJIACHUX CHJIaX Ta MOTHBAlli 10 HaBYaHHS. Y
nociimxeHHi Pan ta koner (2025) 6yno BUABIICHO, IO Y MJTITKIB (h13MUHA AKTUBHICTH
MO3UTUBHO KOPEIIIOE 3 aKaJIeMIYHOIO YCHIIIHICTIO, TPUYOMY YacTHHA LbOTO BIUIMBY
OTIOCEPEIKOBYETHCS KpPAIIUM IICUX1YHUM 3JJ0POB’SIM 1 TO3UTUBHUM CAMOCIIPUMHATTAM
yuHiB[6]. 30KpeMa, peryJisipHi 3aHATTA (I3KYIbTYPOIO CIPUSIIM (POPMYBAHHIO OLIBII
MO3UTHUBHOI'O CAMOKOHILIENITY (YSABJICHHS MpO cede), M0 MiJBUILYBAJIO MCUXOJIOTTUYHE
Oylaromostyydsi, a B KiHIIEBOMY MiJCYMKY MPHUBOAMWIO IO Kpammx OIiHOK[5]. OTxe,
CHOPT 1 HABYaHHS B3a€MOIOB’S3aHi: (DI3UYHA AKTUBHICTh CTBOPIOE YMOBH IS
MICUXIYHOrO OJaronojiy4us Ta BIIEBHEHOCTI Y4HIB, SIKI € (DYHIaMEHTOM YCHIIIIHOTO
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HaByaHHs. [[iATpUMKa MOJIOII B 3aHSTTSIX CIOPTOM MOKE PO3TIISIATUCS SIK IHBECTHUIIIS
HE TUIbKH B TXHE 370pOB’s, ajie i B aKaJeMIYHUN PO3BUTOK.

AHani3 Cy4acHHX HAyKOBHX JUKeped MIATBEPKYye, MO (Ii3udHi BIOpaBH Ta
PETyJIApHI 3aHATTS CHOPTOM YHHITH KOMIUIEKCHUN TO3UTHBHHUM TCHUXOJOTIYHHNA
BIUB. [lo-mepie, BOHM 3MEHIIYIOTh PIBEHb CTPECY 1 TPUBOXKHOCTI, BUKOHYIOUU
npo(diTaKTUYHY 1 TepameBTUYHY pOJb Uis TcuxiyHoro 31mopoB’st [1]. Ilo-mpyre,
¢i3MuHa aKTUBHICTH TOKpAlly€ TICUXOEMOLIWHUNA CTaH — TMIABHUINYE HACTPIiM,
KUTTEBUU TOHYC, MOTUBAIIIIO, CAMOOLIIHKY, 110 CIIPUSE€ EMOILIIHOMY 0JIaronoayuyio
mouoxi[5]. Tlo-Tpete, copT onmocepeqKOBaHO BIUIMBAE HA aKaJIEMIUHY YCHINIHICTb
Yyepe3 MOKpalleHHs] KOTHITUBHUX (YHKIIN Ta GopMyBaHHS MTO3UTHUBHOI CAMOOIIHKH:
aKTUBHI CTYJEHTH, K MPABHUIIO, JEMOHCTPYIOTh Kpallll HaBYaJIbHI pe3yJIbTaTH, HIXK
MaJIOpyXJauBl OgHOMTKU[2]. TakuM unHOM, 1HTErpaIlis (Qi3KyJIbTypH B PEKUM JIHS
JITeH 1 MOJIOZI € BUIIPABJIAHOIO CTPATETIEI0 MOKPAIICHHS K IICUXIYHOTO 3/I0POB’ S, TaK
1 ycmimHocTi. BojgHowac, JOCHIJIHMKMA BiJ3HAYaIOTh IMOTPEOy B IMOAAIBIINX
JOBIOTPUBAIMX JOCHIKEHHSIX, a0 YITKIII€ BU3HAYUTU ONTHUMAJIbHI PEXUMU Ta
IHTEHCUBHICTh BIIpPaB ISl MaKCUMaJbHOro ncuxoioriydoro egekry[3]. [Ipakruuni
pEKOMEHalli, 0 BUIUIMBAIOTH 3 aHAJ3Y, 3aKIMKalOTh OCBITSAH, OaThKIB 1 (DaxiBIIB 3
MICUXIYHOTO 3/IOPOB’Sl 3a0X04YYBaTH MOJIOJb 10 PeryssipHoi (i3uuHoi akTuBHOCTI. Lle
HE JIMIE 3MIIHUTH (PI3UYHMIA CTaH, aje i MOCITyKUTh MPEBEHTUBHUM 3aX0JI0OM MPOTU
CTpecy W eMOUIMHMX pO3JajiB, MiJBULIIUTH MOTHBAILIIO 1 BIEBHEHICTh y cO01, IO
3pEIITOI0  CIPUSTUME TapMOHIMHOMY PO3BUTKY Ta akaJeMIYHUM ycHiXam
I1IPOCTAI0YOr0 MOKOJIIHHA[4].
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Today's world resembles a great flow of information that comes from every corner
and changes rapidly, to which the struggle for survival is added. And what does the
young generation feel, as it takes its first steps into adult life?

If we take into account young people who have questions such as self-realization,
peer pressure, first love, self-identification in society, and fear of not living up to their
parents' expectations, then the psychological burden increases several times.

Social networks play a crucial role in creating the illusion of an ideal life for their
peers. As a result, internal pressure is formed, encouraging you to be better, which will
definitely make you happy.[1] This is necessary for us to maintain the quality of
competitiveness to create new ideas, solutions, and development, which sometimes
leads us to a trap of anxiety and low self-esteem. This emotional load is especially
acutely felt by the young generation, whose brains are more sensitive to social
evaluation and peer pressure.

At this age, the frontal cortex, the area of the brain which is responsible for
decision-making, emotional regulation, planning, and other functions, is not yet fully
formed. As a result, stress is felt extremely acutely, and a minor problem for an adult
can become a severe disaster for a young brain. You feel like a hostage of your own
brain, and you cannot do anything about it.

It is also necessary to note another area of the brain that responds to stress, the
amygdala, which is responsible for fear, anxiety, and aggression. During a long period
of stress, the amygdala increases, and this causes the appearance of anxiety disorders
and post-traumatic syndromes. At this time, the same stress hormones affect the
hippocampus, the area of the brain responsible for cognitive functions, and cause
atrophy in it. As a result, a person's memory, learning skills, and spatial orientation
deteriorate. Another problem is the suppression of empathy and compassion; the
environment becomes more aggressive and cruel. [2]

War only strengthens these processes. Constant danger signals, power outages, and
information pressure from bad news create a background level of anxiety that
accompanies most people in everyday life. Such an environment creates a sense of
instability that leads to chronic fatigue and exhaustion.

A constant state of tension changes not only the brain but also the social behavior
of a person. Young people who live in an environment of anxiety learn not to plan,
which creates a feeling of waste of effort. Or, on the contrary, hyperactivity, when you
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need to do everything now. In other words, an inert generation with a shaken psyche is
being formed, and this leads to more global problems, such as the decline of
demography, a decrease in productivity in the labor market, which leads to an
economic crisis, a loss of humanistic values, which causes hostility in society, and
divides it.

History has seen a similar phenomenon — the so-called «lost generation» — the
youth who found themselves in war after recently graduating from school, where they
were forced to kill; the generation that has gone through fear, violence, and the loss of
loved ones.[3] People in whose eyes there was not just despair, but pain and
devastation. Young people who lost faith in life and love, and some could not stand it,
committed suicide. A similar danger persists today; even after the war's end, there will
be pain from destroyed cities, broken destinies, and mistrust among people. Chaos will
not disappear instantly, but it will force you to accept and adapt to the new reality.

Summarizing all the psychological challenges faced by the young generation
during the war period, the question arises whether difficult times truly foster strong
personalities, and whether the young generation will be stable, not broken, and able to
preserve humanity among the ruins.
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KIBEPKYJbTYPA TA MOXJMBOCTI II BILIUBY HA
IHOJITUYHE CAMOBHU3HAYEHHA OCOBUCTOCTI

I'pyuman €Bren IlaBinoBuyu

acmipaHT 3-ro poKy HaBYaHHS, aCUCTEHT Kadenpu
MPAKTUYHOT TICKXOJIOT1i MEHTaJILHOTO 37I0POB’ S
HarionansHoro yHiBepcutety «JIbBIBCbKa MOMITEXHIKA»
M. JIbBiB, YKpaina

BaxxnnBo 3akieHTyBaTH yBary Ha TOMY, IO B €M0XY, KOJIU U(pOBE cepeioBUILE
OTIOCEPENIKOBYE COIIabHY B3a€MO/III0, (POPMYBaHHS 1IGHTUYHOCTI Ta 17€0JOTIYHUN
BIUIUB, PO3YyMIHHS IICUXOJIOTIYHMX MEXaHI3MIB, M0 PEryJIOITh MOJITHYHE
CaMOBHU3HAUEHHS B KiOEpIpoOCTOpi, € MUTaHHSAM SK HAyKOBOi, TaK 1 CYCHIJIbHO-
MOMITHYHOT ~ aKTyalbHOCTI. Bzaemonmis MiX 1HAMBIAyalbHUMH KOTHITUBHUMH
YSIBJICHHSIMU Ta CTPYKTYPOIO IU(PPOBUX KOMYHIKAIIHUX TUIaTGOPM BUSBIISIE€ SHAUHUN
MOoTeHLial i1 TpaHcdopmallii- abo CHOTBOPEHHS- MOJITUYHOI AKTUBHOCTI, IO
BHMarae J0CHUTb JIETATBHOTO SIK TEOPETUYHOT0, TAK 1 EMIIPUYHOIO JOCHIKEHHs [1].

3 TICUXOJIOTIYHOT TOYKH 30Dy, MOJITHIHE CAMOBHU3HAYCHHS OXOILTIOE TIPOIIECH, 3a
JOTIOMOT OO SIKMX 1HAMBIJ KOHCTPYIOE, MIATBEPIKYIO€ 00 MEPErIIsiIae CBOI MOMITHYHI
ysaBJIeHHST Ta ynojnoOaHHs. [2]. KibepkynbTypa, sk Oe3nepepBHUN 3B'S30K,
ANTOPUTMI30BAHOTO MTOCTAYaHHS KOHTEHTY Ta MOSIBOIO OHJIAMH-CYOKYJIBTYP, CTBOPIOE
yHIKaJIbHI MOXJIMBOCTI Ta OOMexeHHs 1 umx mporeciB [3]. Jlo mpukiany,
JOCIIKEHHST TMAKPECIIOITh BAXKIMUBICTH TEOPii COINANbHOI 1JEHTUYHOCTI Ta
KOTHITUBHOTO JMCOHAHCY B KOHTEKCTI ITU(POBOI MOJITHYHOI B3a€MOJii. 3rigHO 3
BucHoBKamu S. Thompson Ta K. Wells, KorHiTHBHI MeXaHI3MH, 110 JIEKaTh B OCHOBI
yIepeKEeHHs TATBEP/KCHHS, TTOCHIIOIOTECA B ITUGPOBOMY CEPEIOBUII 3aBISKH
MEePCOHAJII30BaHIN TOCTaBIll KOHTEHTY Yy colllaibHUX Mepexax [4]. Ha ocHOBI 11bor0
MOXXHa TIPUIYCTUTH, IO III MEXaHI3MH TJIMOOKO BIUIMBAlOTh Ha IOJITHYHE
CaMOBHW3HAYCHHS, TOCIIIIOIOYN BXKE ICHYIOUI MEPEKOHAHHS Ta 3MEHIINYIOYM BILUIWB
171€0JIOT1YHOTO PO3MAITTS.

BaxxnnBo 3ayBaKuTH 1 Ha TOMY, IO CTYIiHb HAYKOBOI YBaru J0 IbOTO MUTAHHS
MOMITHO 3pic, IO BijoOpaxkae 3pocTarouy MOIIUPEHICTh MOJITUYHOI TOBEIIHKH,
OTIOCEPEIKOBAHOI KiOeprnpocTopoM. 30KpeMa, Takl AOCHiIHUKH, siK Z. Papicharissi,
3aKJIaJId KOHIIENITYaJbHy OCHOBY JUIS PO3YMIHHS TOTO, SK HH(PPOBE CEPEIOBUIIC
(YHKITIOHYE SIK IPOCTIP MOJITUYHOTO MTephOpMaHCy Ta IEPETOBOPIB PO 1IEHTUYHICTh
[5]. Onnak, He3BakarO4Yu Ha Te€, 110 MOAIOHI poOOTH 3pOOUIIM BHECOK Y TCOPETUUHE
pO3yMiHHS  KIOEpKYIbTYypH, B JITEpaTypl 3aJMIIAETHCA TMPOTaJWHA  IIOJ0
MICUXOJIOTIYHUX HACHIJKIB 1€l JUHAMIKKW i (HOpMyBaHHS CTaOUIBHOTO PIBHSA
MOJIITUYHOTO CaMOBHM3HA4YeHHS. | came TOMy, BaXXJIIMBO 30CEpPEAUTH yBary Ha
BU3HAYCHHI KJIFOYOBHX TICUXOJIOTIYHUX MEXaHI3MIB, 10 AaKTUBYIOTBCS B
KIOEpKYJIbTYPHOMY KOHTEKCTI, Ta BHUBUCHHS I1XHBOTO BIUIMBY Ha TMOJITUYHE
CaMOBH3HAYCHHSI.

JlocnmipKyrou BIUTMB KiOEPKYJIbTYPH HA MOJITUYHE CAMOBU3HAYEHHS, BaXJIUBO
BpaxoByBaTH JWHAMIKy TpaHcpopMmallii MoJeneil KOMYHIKaTUBHOI B3a€MOIII.
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[udpora nybaiuna cdhepa, Ha BiAMIHY BiJl TpaAUIIHHUX (DOPMATIB XapaKTEPU3YEThCS
0€3IMOCEePETHICTIO, ACTICHTPAIZAIIEI0 Ta aNTOPUTMIYHUM mocepeaaunTBoM [6]. Lli
0COOJIMBOCTI CTBOPIOIOTH YMOBH, 3a SIKUX TMOJITHUYHA iH(OpMAIls € He JHIIe
MOBCIOAHOIO, aJie ¥ KOHTEKCTYaJIbHO (hparMeHTOBAHOIO.

Kpim Toro, koHHenis camoxamezopusayii HabyBae 0COOJMBOI aKTyaJTbHOCTI B
KiOEpKyJIbTypHOMY KOHTEKCTi, JI¢ JIOAM 4YacTo OepyThb y4acTb y MOJITHYHOMY
JIUCKYypCl uepe3 aHOHIMHI abo HamiBaHOHIMHI Tpodini. [le Taka BiACTOPOHEHICTh Bij
($h13UYHOT 1ICHTUYHOCT1 YMOYKIJIMBIIIOE O1IBII THYUYKE Ta €KCIIEPUMEHTAIIbHE O TUIHE
MO3UIIIOHYBAHHSA, X04Ya MW MOXKE CHPHUATH 17E0JIOTIYHIA eKcTpeMizallli uepes
nocJiabJeHHs] HOpMaTUBHUX 0OMexeHb. [lo mpukiay, ik 3a3Ha4eHO B TOCTIKEeHH] J.
Bail Ta iH., 31TKHEHHS 3 MPOTUJICKHUMU TOYKAMH 30pY B OHJIAWH-CEPEIOBUII YacTO
HE MPU3BOJUTH J0 MOMIPKOBAHOCTI; HATOMICTh 11€ MOKE MPHU3BECTU /0 MOCUJICHHS
MOYATKOBUX TO3MUIIN- SBUIIE, IO MOSICHIOETHCA TMCUXOJOTTYHUM KOHCTPYKTOM
peakTuBHOCTI [ 7] Takum 4uHOM, 3aMiCTh TOTO, III0O CIIPHUATH MOJITUYHIN BIAKPUTOCTI,
KiOEpKyJIbTypa MOKE CIPUATH 1/1€0JIOTTYHIN PUT1THOCTI.

BaxnuBUM TCHXOJOTIYHMM MEXaHI3MOM Yy IIbOMY IMpOIECI € BMOTHBOBAHE
MIPKY8aHHs, 3a JOTIOMOTOI0 SIKOTO JIIOJM 1HTEPHPETYIOTh 1H(opMallio Tak, 1100
MIITBEPAUTH CBOI TMOMEpPEIHI MNOrIsau. Y KIOEpKYyJIbTYpPHOMY CEpPEIOBHIII, JI€
MepeBaXKa€e aIropuTMivyHa (PUIbTpaLisl, TaKl MIPKYBaHHS 1€ OUIbIIE€ BKOPIHIOIOTHCS.
JlocTynHICTh €MOLIMHO 3a0apBIEHOT0 KOHTEHTY 30UIbIIy€e mepeBary aeKTHBHOIO
MHUCIICHHS HaJl aHAJIITUYHOK orinkoro [8]. Hocmimkenus D. Kahan neMoHCTpyIOTb,
0 1HAWBIAA OOpPOOIAIOTH MOJITHUYHO PEJIeBaHTHY iH(opMalio y crocid, o
BIIMOBIIa€ IXHIA TPYIMOBIM 1ACHTUYHOCTI, OCOOJIMBO B OHJIAMH-KOHTEKCTI, €
iH(dopMaIliiiHa HEeBU3HAYEHICTh € BUCOKOI0, & HOPMAaTUBHHUM THCK- HU3BKUM [9]. Sk
HACJIZOK, MOJITUYHE CAMOBHU3HAYCHHS CTA€ HE CTUIBKK PE3yJIbTaTOM O0IyMaHUX
MIpKYBaHb, CKUIBKM MPOAYKTOM adeKTHBHOI imeHTU(IKaIli, MiAKPIIUICHO]
1M (POBUMH JIAHIIOTAMU 3BOPOTHOTO 3B'A3KY.

[HImMI BaXXJIMBUN aCMEKT CTOCYETHCA POl COIIANIbHOI Badifalli B MOJITHYHIN
camoiaeHThdikaii. [IcuxonoriuHi 0co0JIMBOCTI COLIATBHOTO MiAKPITUIEHHS BKa3yOTh
Ha Te, 1[0 Ta TMOBEAIHKA, SIKAa OTPUMYIOE€ CXBAJICHHS BIiJl OJHOJITKIB, a00 1HIIUX
3HAYYIIMX OCI0 3 TOI YM 1HIIOI COLIAJIBHOI KOTOPTH, 3 OUTbLIOK WMOBIPHICTIO Oyje
npuitHATa 1 3acBoeHa [10]. V kiGepKyIbTypi 11e CXBaJIEHHS KIJIbKICHO BUPAKAETHCA Y
TakuX (opMax, SIK JalKu, MOMMPEHHS Ta KOMeHTapi. Taki NOKa3HUKHU 3a0€3MeUyI0Th
HETallHUN 3BOPOTHHUM 3B'SI30K, SIKHA MOXE TICHXOJIOTIYHO BHUHArOpOJKYBaTH
KOH(OpMICTChKI a00 MPOBOKAIIIHI TTOJIITUYHI BUCJIOBIIOBaHHS. 3 9acOM II€ CTBOPIOE
edeKT ONMEepaHTHOTO OOYMOBIJICHHS, KOJHU JIOAM M1UIAIITOBYIOTH CBOIO MOJIITUYHY
MMO3UIII0 HE BIANOBIAHO OO 1A€O0JIOTIYHOI ITOCIIZOBHOCTI, 4 Ha OCHOBI MOJEJIEH
couianpHOi peakuli. Lle siBumie oco0aMBO MOMITHE cepell MOJIOJOrO HACeNIeHHs, Yus
IIEHTUYHICT (OPMYEThCSI OUIBII THYYKO 1 4YHUS colaimi3amis Bce Oiblie
OIU(POBYETHCS.

VY mupmoMy ceHci, OyfoBa KiOEpKyJIbTYypU CHpHUS€ MEPEeXoay BiJ CTaOUIbHHX
17ICOJIOTTYHUX PAMOK JI0 CUTYaTUBHUX 1ieHTUIKaliiHuX nepdopmanciB. Tpaguiiiina
MOJIeIb TIOJIITUYHOTO CAaMOBH3HAYEHHs Tiepeadadae BIJHOCHO JIHIMHUN TIpoliec
17ICOJIOTIYHOTO PO3BUTKY, IO TIPYHTYETbCS Ha CTIMKUX KOTHITUBHMX CXeMax 1
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MOCIIOBHIN cucTeMi IiHHOCTel. Ha npoTuBary 1isoMy, Ki0epKyJIbTypHa 3aJTy4EHICTh
cupuse (OPMYBaHHIO MOJYJIBHOI CTPYKTYPH 1IEHTHYHOCTI, J€ TOJITHYHE
CaMOBHM3HAYEHHS MOXe OyTH BUOIPKOBO cpopMOBaHe 3ajIekHO BiJ KoHTekeTy [11]. Le
MOCHITIOETHCSI MOXKIIMBOCTSIMU LU(MPOBHUX MIATHOPM, SIKI TO3BOJISIIOTH 3/1HCHIOBATH
IHAMBIAyaldbHY CaMOIIpe3eHTallil0 Ta BHUOIpKOBUI BIUIMB. Pesymbratom €
dbparmMeHTapHe TONITUYHE «1», AK€ (QOpMyeTbcs Oulbllie TiJ  BIUIMBOM
MIBUIKOTUIMHHOL COIIaTbHOT JMHAMIKH, HIXK TIOCIIIIOBHOT 11€010T19HOT pediekcii.

OmuH 3 0COONMBO BAKIMBUX HAMNPSIMKIB JIOCHIPKEHHS CTOCYETHCS BILIKUBY
KIOEpKYJIbTYpH Ha TMOJITHUYHY CaMOE(PEKTUBHICTh, SIKA CTOCYETHCS BIPU JIIOJUHH Y
CBOIO 3JIaTHICTh BIUIMBAaTH Ha TmomTH4HI 3MiHU. [{udpoBe cepenoBuine moxe
OJIHOYACHO TIOCWJIIOBAaTH 1 TIOCIA0NIOBAaTH 1€l KOHCTPYKT. 3 OJHOTO OOKYy,
IHCTPYMEHTH y4YacTi, TaKi K neTulii, popyMu Ta miaatdhopMu MIKpPOOJIOTiB, MOXKYTh
MNOCUJIUTH BIAYYTTS BJIACHOI MOKJIMBOCTI BIUIMBATH Ha MOJIITUYHE CEpeAOBULIE. 3
iHII0T0 OOKY, BIUTUB JIe31H(pOopMaIlii, TPOJIIHTY Ta aTOPUTMIYHUX MAHIMYJISALIN MOXKe
MOPOJUTH BIAUYTTS O€3MpaB'st Ta HE3HAYYIIOCTI, OCOOJIMBO B MOJITUHYHOMY KOHTEKCTI.

OT1xe, BIUIMB KIOEPKYJIBTYpH Ha MOJITUYHE CAMOBU3HAUYCHHS € 0araTOpiBHEBUM
ABUIIEM, sIK€ (DOPMYETbCS CKIAJHOK B3AaEMOJIEI0 TICUXOJOTIYHUX MEXAHI3MIB 1
TEXHOJIOTIYHUX MOKauBocTe. [{udpoBe cepenoBuie BHAO3MIHIOE MPOIECH, 3a
JOTIOMOTOK0 IKUX 1HJIMBIAM (DOPMYIOTH YSBJICHHS MPO MOJITUYHY AIMCHICTB, 4acTo
HaJlalo4u nepeBary adekty ta koHpopMizMy, a He 0OMIPKOBAHOCTI, Y3TOJI)KEHOCTI Ta
ABTEHTUYHOCTI.

Cumucok Jgireparypu:

1. Bmnacenko, ®. I1., JIeBueHtok, €. B. [npopmarriiina kynbTypa Ta KibepKyJIbTypa
B KOHTEKCTI PO3BUTKY CY4acCHOTO CYCIUIbCTBA. YKPATHCHKI KYJBTYPOJOTIUHI CTYII,
2019. (2), 5. C. 75-79

2. KopcakeBuu, C. IlomiTuuHe caMOBHM3HAYEHHS MOJIOJI:  COIaJbHO-
ncuxosioriyHi ocodnuBocti. [Ipo6aemu nomitudHoi neuxosorii, 2020. 23, C. 183-194.

3. MansueBa O. I. KibGepcomiamizamiss $SK OCOOJMBUI BHJA corianizaiii
ocobuctocti. BicHuk JlyraHcebkoro HalioHaJdbHOro yHiBepcuTeTy imeHl Tapaca
[lleBuenka : [lemaroriuni Hayku. 2020. Ne2. 4.2 C.190-199

4. Thorson, S. R., Wells, K. Curated flows: A framework for mapping media
exposure in the digital age. Political Communication, 2016. 33(2), P.143—156.

5. Papacharissi, Z. Affective publics: Sentiment, technology, and politics. Oxford
University Press. 2015.

6. Uenbait H. OcobmuBocti ¢GoOpMyBaHHS  1IEHTUYHOCTI B  HOBHUX
coLioKyNIbTypHUX peanisx. Proceedings of the National Aviation University Series
Philosophy Cultural, 2025. 40(2), C. 138-142.

7. Bail, C. A., Argyle, L. P., Brown, T. W., Bumpus, J. P., Chen, H., Hunzaker,
M. B. F., Volfovsky, A. Exposure to opposing views on social media can increase
political polarization. Proceedings of the National Academy of Sciences, 2018.
115(37), P.9216-9221.

8. Cappapsn, K. I'., Capnapsn, 1. A. Kibepkynbrypa: [Ipobrema inenTudikaii
ocobuctocrti. Publishing House “Baltija Publishing”. 2021. C. 14-17.

197



PSYCHOLOGY
WORLD SCIENCE: PROBLEMS, ISSUES AND PROSPECTS FOR DEVELOPMENT

9. Kahan, D. M. Misconceptions, misinformation, and the logic of identity-
protective cognition. Cultural Cognition Project Working Paper Series. 2017.

10. KopcakeBuu, C. C. Ilpobrema NOJTITHYHOTO CAMOBHU3HAUYEHHS MOJIOIL:
ncuxonoriuni ocodmBocti. Editirial board, 2020. C.429.

11. Crpomkina, A., Cteomnkin, A. B., Tpyonuk, 1. B. IaTepHer sik 3aci0 BIUTUBY
iHbOpMaIlIHHUX TEXHOJIOTIM Ha WiHHICHI opieHTauii Mmomonl. [legaroriuyni Hayku:
Teopisd, icTopis, iIHHOBawiiHI TexHonorii, 2021. (4), C. 362-370.

198



PSYCHOLOGY
WORLD SCIENCE: PROBLEMS, ISSUES AND PROSPECTS FOR DEVELOPMENT

I'EHAEPHI PUCHU AK YUHHUK I'EHAEPHOI'O
KOM®OPTY TA 3AJOBOJIEHOCTI TIVIOM Y
YOJOBIKIB CEPEJHLOI'O JOPOCJIOI'O BIKY

Meabaunyenko €Brenis OJiekcanapiBHa
CryneHTtka
Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA

bopucenko 3opsina TapaciBHa
K. [ICHX. H., JoueHT kapenpu [11IM3
Harmionaneuuit yHiBepcuteT «JIbBIBChKa MO TEXHIKAY

CyuacHi 1oCiI>KeHHS TeHIepHOT 1IeHTUYHOCTI [ 1] Ta 00pasy Tina jaemani yacriiie
HaroJIONIyI0Th Ha iXHHOMY BIUIMBI Ha TICUXOJOTIYHE Onaromonyyds [2] mopocioi
ocobucrocti. BoaHowac, mompu 3pocTaHHsS HAyKOBOI yBarum JO ILHMX [HUTaHb,
CIIOCTEPITaEThCA TMOMITHHM  AucOamaHCc: TepeBakHa OUIBIIICTh  JOCIIIKCHb
30cepe/KeHa Ha JKiHOoYiM BuOipmi. [IpoGremaTnka 4YOJIOBIYOTO CaAMOCHPUMHSTTS,
0CcOOJIMBO y TIepiof cepeaHboi gopociocti (35-45 pokiB), 3aMUIIAETHCSA HEAOCTATHRO
BHBUYECHOIO.

Lleli BiKOBUI eTam Jyisl YOJOBIKIB XapaKT€PU3YEThCS MMIJBUILIEHUM COL1aJbHUM
TUCKOM IIOJI0 BIJIMOBIAHOCTI HOPMaM YCIHIMIHOCTI Ta MACKYJIIHHOCTI, IIO0 MOXE
BCTYMATH Yy CYNEPEYHICTh 13 BIKOBUMHU 3MIHAMH TUJIa Ta TMEPEOIIHKOIO >KUTTEBUX
npioputeTiB. ICHyro4l TeOpeTHMYHI 1 TMpPaKTUYHI MPOTrajuHU MOJAralTh Yy
HEJJOCTATHBOMY PO3YMIHHI BIUIMBY MAcCKyJIIHHUX 1 (DEeMIHHUX KOMIIOHEHTIB fI-
KoHuemnii [3], sSKi BIJTUBAaIOTh HA PiBEHb T'€HIECPHOTO KOMQOPTY Ta 3aJ0BOJICHICThH
T1JIOM Y YOJIOBIKIB.

Mera JAOCHIDKEHHSI TMOJSTa€ B EMIIIPUYHOMY  BHUABIICHHI  crienudiku
B3a€EMO3B’SI3KIB MK  CTEPEOTUITHO  BH3HAYECHUMH  TEHACPHUMH  PHUCAMH
(MackyTiHHICTIO Ta (EMIHHICTIO) Ta JBOMA KIIFOUOBUMHM aCIEKTaMU CaMOCTIPUHHATTSA
YOJIOBIKIB CEPEIHBOTO JIOPOCIIOTO BiKY: PIBHEM reHjepHoro komdopty (aucdopii) i
PIBHEM 3aJI0BOJICHOCTI BJIACHUM T1JIOM.

JUist TpOBEAEHHS EMIIIPUYHOTO JIOCHIKEHHS C(OPMOBAHO BHUOIPKY, IO
cknaganacs 3 47 4YonoBIKiB BikoM 35-45 pokiB. 3acTOCOBAHO KOMILIEKC
MICUXOJIIarHOCTUYHUX MeToAuK: CtaTteBo-poiaboBuit onutyBanbHuK C. bem (BSRI) [3],
OnuTyBanbHUK TeHJepHOi ineHTHYHOoCcTI/TeHaepHoi aucdopii (GIDYQ) ta «Illkany
3anoBosieHocTi Tutom» (BAS-2). Cratuctuuny oOpoOKy JaHUX NPOBEICHO 3
BUKOPUCTAHHAM HEMapaMeTPpUYHOro koedimienTta kopessuii CrnipmeHa.

AHami3 pe3ysbTaTiB y YOJOBIUiM MIArpymi BUSABUB crenuivyHi 3aKOHOMIPHOCTI,
K1 CyTTEBO BIAPI3HAETHCS B TPATUIIAHUX YSIBJICHb Ta PE3yJIbTATIB, OTPUMAHUX Y
KIHOYIH TpYIIL.

[To-nepinie, y 9onoBikiB 35-45 pokiB piBeHb T€HAEPHOTO (HE)KOMGBOPTY Ta PiBEHb
MICUXOJIOTIYHOTO OJIArOTIONyYYs MIPOSIBIISIIOTHCA SIK BIJIHOCHO aBTOHOMHI cpepamu. Ha
BIJIMIHY B1Jl )KIHOK, Y YOJIOBIKIB HE 3a()iKCOBAHO CTATUCTUYHO 3HAUYLIOTO 3B'SI3KY MIXK
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piBHeM TrenHjaepHoi guchopii (GIDYQ Score) Ta 3aragbHUM TCUXOJOTTYHUM
omarononygusim (PMH Score) (p = 0.680). Ile cBiquuTh PO MOMKIMBUHN BILIUB 1HIITHX
YHMHHUKIB, TAKUX K COIIAJIbHUN CTaTyc 4d MpOQeciiiHi JOCATHEHHS HAa MEHTAaJIbHE
3JI0pOB’S YOJIOBIKIB CEPEAHBOIO BIKY.

[To-mpyre, BUSBICHO KIIOUOBHUH (hakTop, 110 3abe3medye TeHISpPHUM KOMQPOPT
YOJIOBIKIB. 3a pe3yibTaTaMd aHalli3y BCTAHOBJIEHO CTATUCTUYHO 3HAUYIIUN
HETaTUBHUH 3B'130K MK IMOKa3HUKOM MacKyJiHHOCTI 3a C. bem (M_Score) Ta piBHEM
reraepHoi qucdopii (GIDYQ Score) (tho = -0.288, p = 0.050) . Lle cBimuuTsh Mpo Te,
mo Oulbllla  BIAMOBIAHICTG  TPAIMUIIIHHUM  MACKYJIHHUM  XapaKTePHUCTHKAM
(BIIEBHEHICTh, CHJIA, HE3AJICKHICTh) aCOIUIOETHCSA 31 3HWKEHHSM TE€HACPHOTO
nuckoMbOpPTyY Ta Cripusie OUTBII YiTKIM TeHAepHii camoigeHTrudikarii 4oaoBikiB [1].

[To-Tpete, pocmipkeHHs 3adiKCyBajgo HEOYIKyBaHY 3aKOHOMIPHICTh OO
3aJI0BOJICHOCTI TUIOM. SIKIIIO MACKYJIIHHI PUCH CIPUSIU TeHIAEpHOMY KOMQOPTY, TO
MO3WTHUBHE CTaBJIEHHS JO BJIACHOTO TiJla KOPETIOE€ 3 TMPOSBOM PEMIHHUX pHC.
BcTaHOBIIEHO CTATUCTUYHO 3HAUYLIMH TO3UTUBHUM 3B'SI30K MK piBHEM (DEMIHHUX pUC
(F_Score 3a bem) ta 3am0BoseHiIcTIO BiacHuM TuioM (BAS2 Score) (tho = 0.291, p =
0.047), mo BKa3ye Ha poJib €eMOLIMHOI YyTJIMBOCTI, BIAKPUTOCTI Ta MPUKUHATTS ceOe y
dbopMyBaHHI TO3UTHUBHOTO CamMO TPUUHATTS YOJOBIKIB, 3MEHIIYIOUYH THUCK
TPAAULIAHUX MACKYJIIHHUX CTEPEOTHUIIB [3].

[IpoBenenunii aHami3 [03BOJSIE 3pOOMTH BUCHOBKM NP0 CKJIAJHUNA Ta
HEOJHO3HAYHMUI B3a€EMO3B’S30K T'E€HACPHUX PHUC 31 CAMOCHPUUHSTTSIM YOJIOBIKIB Y
MepioJi CepeHbOI TOPOCIOCTI.

BcranosnieHo, 1o Kio4doBi chepu CaMOCHPUNHATTS YOJIOBIKIB 35-45 pOKIB —
reHJepHuid KOM(OPT Ta TICUXOJOriyHE OJaromnoiayydss — HE MaloTh MPSIMOro
B3a€MO3B’s3Ky. Lle cBiIUnTh PO BITHOCHY aBTOHOMHICTh 3a3HAYEHUX KOMITOHEHTIB Yy
1il BiKOBiif Ipymi YONOBIKiB Y MOpPIBHAHHI 3 *iHKaMH. VIMOBipHO, NCHXOIOTiuHe
0Jlaromojyyysi YOJIOBIKIB CEPEAHBOTO BIKY OUIBIIOK MIPOK BU3HAYAETHCA
COIllaJIbLHUMM  JIOCATHEHHSIMM Ta 30BHIMIHIMA YUHHUKAMHU, HIXK TE€HICPHOIO
CaMO1JICHTUYHICTIO.

BusiieHo  mapalokcaJibHy — 3aKOHOMIPHICTh:  JIOCATHEHHS  MO3UTHUBHOIO
CaMOCHPUMHATTS B PI3HUX HOTO BUMIpax NOTpedye MOeAHAHHS PUC, SIKI CTEPEOTUITHO
HAJIeXKaTh 70 TMPOTUISKHUX TEeHICPHUX TMOMIOCiB. 30Kkpema, ans (popmyBaHHs
TeHJAEPHOTO KOMQOpTYy (3HMKEHHS Aucdopii) 3HAYYLIOK €  BIANOBIAHICTb
TpaAUIIITHUM MacKyJTiHHUM HOpMaM (tho =—0.288), 1110 miATBEpIKY€E POIH COIIATBHO
CXBQJICHHUX YSBJICHb TMPO «YOJIOBIYICTH» Y MIATPUMAHHI BHYTPIIITHHOI TEHIEPHOI
1IEHTUYHOCTI.

Boanodac 3a10BOJIEHICTD TIJIOM TO3UTUBHO KOPEIIOE 3 HASBHICTIO (DEMIHHUX pHUC
(tho = 0.291). e cBiguuTh Mpo Te, MO THYYKICTh, €MOATIAHICTh 1 MPUAHATTS,
acorriiioBadi 3 (EeMIHHICTIO, CIPUSIOTH (POPMYBAHHIO TO3UTHUBHOTO CTaBJICHHS JI0
BJIACHOI 30BHIIIHOCTI Ta 3HM)KCHHIO BIIMBY CTEPEOTHITHHUX YSABICHB MPO (OKOPCTKY»
MAaCKYJIIHHICTb.

TakuMm YWHOM, pe3yJbTAaTH HAIIOTO AOCTIIKCHHS BKa3ylOTh Ha BHYTPIIITHIO
CYyNEepewINBICTh Yy CTPYKTYpl CaMOCHPHUMHSTTS 4YOJIOBIKIB: MACKYJIHHI pPUCH
3a0e3reuyoTh KOMMOPT y Mekax TeHJEpPHOI 1ACHTUYHOCTI, TOMlI AK (eMiHHI —
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HIITPUMYIOTh TTO3UTUBHE CTABJICHHS JI0 BJIACHOTO Tija. BUsBIEHI 3aKOHOMIPHOCTI
BIJIKpUBAIOTh MEPCIEKTUBHU JIJIS MOAATBIINX JOCTIIKEHb Ta MOXKYTh OyTH BpaxoBaHi
y IICUXOKOPEKIIHHIN 1 KOHCYJBTATUBHIN MPAKTHUIIl TIPU POOOTI 3 YOJIOBIKAMHU.
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IMCUXOJIOI'TYHI YMHHUKHU ®OPMYBAHHSI
HPO(I)ECII?'IHO°I:.)KI/ITT€CTII71KOCTI PATYBAJILHUKIB
JICHC YKPATHU B YMOBAX BOEHHOT'O CTAHY

IHoncyin Anna BiraJiiBHa,
31M00yBavKa BUIIOT OCBITH 3a criemiaibHICTIO «IIcrxomoris»
HarnionansHuil yHIBEpCUTET LIUBUIBHOIO 3aXHUCTY Y KpaiHU

Ha3zapos Ouer OJiekcaHapoBuy,

KaHJIUAAT TICUXOJIOTTYHUX HAYK, Ipodecop

npodecop kadenpu NCUXOOTIi TISITHHOCTI B OCOOMBUX YMOBAX
HanionansHu#l yHIBEpCUTET IMBUIBHOIO 3aXHCTY Y KpaiHU

[Ipodeciiina MisUIBHICTH PATYBAJbHUKIB TOB’Si3aHA 13 TIOCTIMHOIO  JII€IO
EKCTpEeMaJbHUX YUHHMKIB (BUCOKMM PIBHEM PHU3UKY, HEBHU3HAYEHOCTi, (PI3UYHUM 1
NICUXOEMOLIIMHUM HaBaHTaXEHHSIM TOIIO0). B yMoBax BO€HHOro cTaHy Il ¢akTopu
MOCHITIOIOTHCS Yepe3 HEOOX1HICTh pearyBaTi Ha HaJ3BUYAiHI CUTYyaIlli, CIPUYMHEHI
OOMOBUMHM MdisIMU, PYWHYBaHHSIMHU 1HPPACTPYKTYpH, JIIOJACHBKMMH BTpaTamu. Taka
JISUTbHICTh BUMArae He JIMIIE CIIEeHIalIbHO1T TPOQECIHOT Ta ICUXOJIOTTYHOT MIATOTOBKH,
a ¥ BHUCOKOIO PIBHS MCHXOJOTIYHOI KUTTECTIMKOCTI, a came 3AaTHOCTI 30epiratu
BHYTpIIIHIO PIBHOBary, MOTHBalll0 Ta €(EKTHUBHICTh y HAA3BHUYAWHO CKJIAJHUX
obcraBuHax [1; 2].

[Tonsarts xutrectiiikocTi (hardiness) ynepmie Oyno BBeaeno C. Kobacoro, ska
po3risiaana Horo sk CUCTEMY MepeKOHaHb, 110 J03BOJISE JTIOANHI TPOTUCTOSTH CTPECY,
30epiraTy KOHTPOJIb HAJl TTOISIMU Ta CIPUAMATH TPYIHOIII SIK BUKJIHK.

VYV nopanbmux pocmipkeHHsXx C. Majai KOHKpETH3yBaB 1€ MOHSTTS SIK
IHTEerpalbHy XapaKTePUCTHKY OCOOMCTOCTI, IO MOEIHYE KOTHITHMBHI, €MOIIIMHI Ta
[MOBEIIHKOBI MEXAHI3MH IT1010JIaHHS.

B ykpaiHChKil ICUXOJIOT14HINM HayIll TpodeciiiHa )KUTTECTIMKICTh TPAKTYETHCS SIK
CUCTEMa BHYTPINIHIX pecypciB, MmO 3a0e3neuyroTh e(exkTuBHE (YHKIIOHYBaHHS
(axiBis B yMOBax MiJABUIIEHOTO MpOodeciiftHOTO PU3UKY Ta cTpecy [3; 4].

BiTun3HSIHI JOCIIAHUKH 10 OCHOBHMX IICUXOJIOTTYHUX YUHHHUKIB, 1[0 BU3HAYAIOTh
npodeciiiHy >KUTTECTIUKICTh MOKEKHUX-PATYBAIbHUKIB Ta MPEICTABHUKIB 1HIINX
pu3nKoHeOe3neYHnX mpodeciii, BIAHOCSTD:

- EeMOUIMHY CTaOUIBHICTh: 3JATHICTh KOHTPOJIOBATH €MOIIMHI  peakiii,
MIATPUMYBATH KOHIIEHTPALIII0 YBaru B CTPECOBUX CUTYALISX;

- KOTHITUBHY THYYKICTb: 3[IJaTHICTh NEPEOPIEHTOBYBATH MUCIEHHS, 3HAXOJUTH
aNbTEPHATUBHI PIllIEHHS B YMOBaX HEBU3HAYEHOCTI;

- MOTHUBAI[ITHO-I[IHHICHY CIIPSIMOBAHICTb: YCBIJOMJICHHS COLIaJIbHOT 3HAYYIIOCTI
CBOET MISUTBHOCTI Ta IOUYTTS MPO(ECIHHOTO MOKJINKAHHS;

- caMoOperyJisililo: yMIHHS KepyBaTH BJIAaCHUMU CTaHaMH Ta [IBUIKO
B1JIHOBJTIOBATHCS MICJISI IEPEBAHTAKCHHS,
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- COIllaJibHY MIATPUMKY: B3a€EMHa JOBIpa, 3TYPTOBAHICTh KOJEKTHUBY, IMIITPUMKA
KOMaHAMpIB 1 TOBapuUIIiB TOIIO [2; 4; 5].

Sk 3a3Havae O. KokyH, )KUTTECTIMKICTD (haxiBis POpMYETHCS 3aBISIKH MOETHAHHIO
E€MOIIHHO-BOJILOBHX, KOTHITUBHUX, MOTHBAIlIMHNAX, COIAJIbHUX Ta €K3UCTEHIIIMHUX
pecypciB, 110 3a0€e3MevYyI0Th HOro 31aTHICTh €(PEKTUBHO TISITH B YMOBax crpecy [4].
CaMe pO3BHUTOK LIUX PECYPCIB JI03BOJISIE PITYBaJIbHUKAM 30epiraTu mpame31aTHICTh 1
MICUX1YHY PIBHOBAry HaBiTh Y CUTYaLlIAX MiABUILEHOTO PU3HKY.

B excrpemanbHuX yMoBax TmpodeciiHa >KUTTECTIMKICTh pealli3yeThCsS dYepes
edekTuBHI cTparterii nmogonanHs (coping strategies). P. Jlazapyc ta C. ®onkman
CTBEP/KYIOTb, 110 JIFOAH 13 PO3BUHEHOIO KUTTECTIMKICTIO 3aCTOCOBYIOTH NIEPEBAKHO
poOJIEMHO-OPIEHTOBAHI CTpaTerii, AKi CIpSIMOBaHI Ha aKTUBHUN KOHTPOJIb Haj
CUTYyalli€l0, a He Ha YHUKHEHHs [6]. s psATyBalbHUKIB i€ O3HAYa€ BMIHHS JIATU
pilnyue, aje BUBaXEHO, HE JOMYCKAIOUH IMITYJIbCUBHUX PillIeHb. BogHOUYAC BAXKIIMBOIO
€ ¥ pEe3WIBEHTHICTH OCOOMCTOCTI mpodecioHana, a came 3[aTHICTb IIBHJIKO
BIJIHOBJIIOBAaTH TICUXOJIOTIYHUN OajaHC TICHsA MEePEeKUTUX Kpu3, BTpaT UH
TpaBMAaTUYHUX MOIIH.

CyyacHl JOCHDKEHHS  IMIJKPECIIOTh, MO (OopMyBaHHS MpodeciiHol
KUTTECTIMKOCTI TpodecioHana 3aleKUTh BiJ MOE€JHAHHS WOro 1HJMBIAYyaIbHO-
MICUXOJIOTIYHUX  SIKOCTEH  (CTPECOCTIMKICTh, CAaMOKOHTPOJIb, BIJMOBIIAJIbHICTD,
albTPYi3M) Ta OpraHi3alliHO-TICUXOJOTIYHUX YMHHUKIB (€()EKTUBHE KEPIBHUIITBO,
MIJrOTOBKA, KOPIOpAaTUBHA KyJbTypa MOBipH) [2; 7]. B ymMoBax BO€HHOTO CTaHy
0COOJIMBOTO 3HAUYCHHS HAO0YBalOTh MOPAIbHO-ETUYHI IIIHHOCTI, & cCaMe FOTOBHICTh J0
CaMOTMOKEPTBH, OUYTTsI 000B’SI3KY, COIIAPHICTD 13 KOJIETaMU ¥ TpOMaisTHaMHU.

OTtxe, npodeciiina KUTTECTINKICTD pATyBaibHUKIB JJCHC Ykpainu € cucteMHOI0
XapaKTEPUCTUKOIO, 10 1HTETPYyE OCOOHUCTICHI, MOTHBAIlIiHI Ta COIlaJbHO-
IICHXOJIOTiUHI pecypcH. I po3BHTOK 3abe3nedye 30epekeHHS ICHXOJIOTIUHOI
piIBHOBaru, MNpOQUIAKTUKY €MOLIWHOIO BHUTOpaHHS Ta MIATPUMAHHS BUCOKOI
eexTuBHOCTI TpodeciiHOi TISUIBHOCTI HaBITh Y HAWCKIAIHINIUX yMOBax.
dopMyBaHHS IUX IKOCTEH Ma€ CTaTH MPIOPUTETOM y cucTeMi npodeciiinoro 1060py,
HABYaHHS Ta TICUXOJIOTTYHOTO CYIIPOBOAY PATYBAJIBHUKIB y MEPioJl BOEHHOTO CTaHy.
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EMOLIIHNI IHTEJEKT SIK JETEPMIHAHTA
CAMOAKTYAJI3ALIITi OCOBUCTOCTI B JOPOCJIOMY
BILII

Crpisenbka Harauis OJieriBua,
CTYJIEHTKA 2-TO KypCy MaricTpatypH 3a crerianbHicTio 053 «Ilcuxomorisy,
Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA

bopucenxko 3opsina TapaciBua
K. TICUX. H., JoneHT Kadeapu [11IM3

VY cyyacHOMY CyCHUIBCTBI, IIO XAapaKTEPU3YEThCA AMHAMIYHUMU COL1aJbHUMU
TpaHchopmaIlisiMi, BUCOKUM piBHEM 1H()OPMAIIHHOTO HABAHTAXKEHHSI Ta 3pPOCTAHHSIM
BHMOT JI0 TICHXOJIOT1YHOT THYYKOCTI OCOOMCTOCTI, 0COOIMBOI aKTyaJIbHOCTI HaOyBae
mpo0siemMa pO3BUTKY €MOIIMHOTO 1HTEIEKTY SIK CKJIa0BO1 YCHIIIHOI caMOaKTyati3allii
moauHA. EMOIIMHMIA 1HTENEKT, SIKHH OXOIUTIOE 3/IaTHICTh YCBIIOMITIOBATH, PO3YMITH
Ta PETyJIIOBATH BIIACHI U YY’K1 €MOIIli, BUCTYIA€ BAXJIMBOK YMOBOIO IICHUXOJIOTTYHOTO
Onaromonyyusi, e€(QEeKTUBHOI MIDKOCOOMCTICHOI B3aeMojii Ta mpodeciiiHOro
craHoBieHHs. CaMoakTyam3allsi po3TIIJAETbCsl HAMHU SIK  TPOIEC PO3KPHUTTS
OCOOHMCTICHOTO MOTEHLIANy, JOCSATHEHHS BHYTPIIIHBOI T'apMOHII Ta YCBI1JIOMJIEHHS
KHUTTEBOTO CEHCY, IO € EHTPATbHUM MOKa3HUKOM OCOOMCTICHOTO PO3BUTKY 3piIOi
JFOVHH.

BuBYeHHS B3a€MO3B’SI3KYy MIXK €MOIITHUM 1HTEJIEKTOM 1 CaMOAKTyasl3ali€ro J1ae
3MOTy TJIMOIIE 3pO3yMITH MEXaHI3MU OCOOMCTICHOIO 3pPOCTAHHS, BHYTPIIIHbOI
MOTHBAIlI Ta eMOIiiHOT camoperysaiii. HaiOubiol 3Ha4ymocTi 3a3HaueHe SBUIIE
HaOyBae y BikoBii kareropii Big 20 mo 35 pokiB, 10 € MEPIOAOM IHTEHCHBHOTO
npodeciiHOrO CTaHOBJICHHS, ()OPMYBAaHHS CBITOTJISIIHUX OpIEHTAII, CHUCTEMHU
I[IHHOCTEH 1 COIliaIbHUX 3B’SI3KIB, @ TAKOX aKTUBHOTO PO3BUTKY €MOIIIMHO-BOJIHLOBOT
chepu Ta CaMOCBIOMOCTI, SIKI BHUCTYIalOTh BHU3HAYAJIBHUMH UYHWHHHKAMH
€(EeKTUBHOCTI MPOIECY CaMOAKTyasi3aIlii.

[Tonpu HasBHICTH 3HAYHOI KIJBKOCTI HAYKOBHUX Mpallb, MPUCBIYCHUX MPOOIEMi
caMoakTyai3alli, MUTaHHs B3a€MO3B’ 13Ky MK €MOI[IHUM IHTEJIEKTOM 1 MpoLecaMu
caMoakTyai3alli 3aJIMIIA€EThC HEJOCTATHBO AociKeHUM. Lle 3ymoBitoe notpedy B
MOTJIMOJICHOMY TEOPETUYHOMY aHali31 Ta EMIIIPUYHOMY BUBUYEHHI JAHOTO ()eHOMEHA.

3 METOI0 eMITIPUYHOr0 OOIPYHTYBAaHHS POJII €MOLIMHOIO 1HTEJEKTY y IMpoliecax
caMoakTyai3allii 0yJio MpOBEACHO AOCIIKEHHS 3a y4acTio 94 ocib — 49 xiHok 1 45
4oJIoBiKIB BikOM Big 20 10 35 pokiB. Y JOCHIIKEHHI BUKOPUCTAHO KOMILJIEKC
BaJIITU30BAHMUX TICUXOIarHOCTUYHUX METOIMK: TECT eMolliiHoro intenekty EQ H.
Xoma, metonuky «JliarHOCTHKa eMOIlIHO1 3pijocTi ocoducrocTi» O. Yebukina,
MeTonuKy «JliarHocTuka camoaktyamizamii ocobucrocti — CAMOAJD» (A.B.
Jlazykina, B amanrtamii H.®. Kaminoi), meromuky BusHaueHHs PCK (piBeHb
cy0’exTuBHOTO KOHTpOt0) JIkymiana Porrepa. 3acTocyBaHHS 3a3HAYEHUX METOIUK
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J1aJi0 3MOTY BUSIBUTH B3a€EMO3B’S3KM MK MOKa3HUKaAMU €MOIIMHOIO 1HTEJEKTY Ta
PI3HMMU acrleKTaMH CaMOaKTyalli3allii.

OtpumaHi pe3yibTaTH EMITIPUIHOTO JOCHIHKEHHS 3aCBITYYIOTh HASBHICTH
CTATUCTUYHO 3HAYYIIUX TO3UTUBHUX KOPEJSIIMHUX 3B’A3KIB MDK pIBHEM
caMOaKTyami3alii OCOOMCTOCTI Ta TMOKAa3HUKaMHU  EMOIIMHOTO  IHTEJEKTY.
BcranoBieHo, 1o 3araJbHUN piBeHb CaMOakTyalizaiii Mae TICHUM MO3UTHUBHHIMA
3B'SI30K 13 3arajbHUM piBHEM emoliiHoro iHTenekry (r = 0,535, p < 0,001), mo
MIITBEP/KYE B3a€EMO3YMOBJICHICTh 3JaTHOCTI OCOOMCTOCTI /IO TapMOHIMHOTO
CaMOPO3BHUTKY Ta C(HOPMOBAHOCTI i1 €MOIIHHOT KOMIIETEHTHOCTI.

Bucoki mo3uTUBHI KOPEJISIii BUSABICHO MK caMOaKTyasli3alli€lo Ta YIpaBIiHHIM
cBoimMu emorttisimu (r = 0,526, p < 0,001), a Takok MK caMoOaKTyasi3alli€lo Ta
eMoIliiHow 06i3HaHicTIO (r = 0,419, p < 0,001). Lle nae miacTaBu CTBEpAKYBATH, 110
3JIaTHICTH JO CAaMOPEryJIAllii Ta YCBIIOMJICHHSIM BJIACHUX MEPEKUBAHD € KIIFOUOBUMHU
YUHHUKAMH  OCOOMCTICHOTO  camMopo3BUTKYy. (Oco0W 3  BHUCOKMM  pIBHEM
caMoOaKkTyai3allii, Ik IpaBujI0, Kpalie yCB1IOMIIIOIOTh BJIAaCHI €MOIIiliHI CTaHU, BMIIOTh
HUMH KepyBaTH, NIATPUMYIOUH BHYTPIIIHIO PIBHOBArY.

3Hauyml, xo4a ¥ Jemo ciadiil, 3B’S3KH BUSIBIICHO MIXK CAMOAKTyasi3alli€lo Ta
3IaTHICTIO PO3Mi3HaBaTH eMollii 1Hmux mojaeit (r = 0,374, p <0,001), mio BigoOpaxae
OpIEHTAIlII0 CaMOAKTyalll30BaHUX o0cCi0 Ha PO3BUTOK €MIaTii Ta COLIAIBHOL
Yy TIUBOCTI.

JleTanbHUM aHAII3 OKPEMHUX aCMEeKTIB CaMOaKTyasi3allii mokas3as, 10 OpIEHTAIlIS B
gyacl IMO3UTHUBHO KOpENIIoE 3 eMoIliiiHow o6i3HanicTio (r = 0,405, p < 0,001),
yhIpaBiiHHSIM cBoiMu emotismu (r = 0,364, p < 0,001) ta camomotusariiero (r = 0,346,
p < 0,001). Ile o3nayae, mo 31 3pOCTaHHSAM YCBIJIOMJICHHS BJIACHOI'O MHMHYJIOTO,
TETMEePITHLOT0 1 MaliOYTHBOTO 3pPOCTA€ 1 3[ATHICTh PO3MI3HABATA Ta KOHTPOJIIOBATH
BJIACH1 €MOIII{iHI peaKIlii.

BusBiIeHO TakoX BHUPAXKEHI 3B’SI3KM MIXK KpPEAaTHMBHICTIO Ta CKJIAJOBUMU
E€MOIIIMHOTO 1HTENIEKTY, 30KpeMa 3 emolliiiHoo ob13HaHicTio (r = 0,324, p < 0,001),
camoMoTtuBartiero (r = 0,307, p < 0,001) 1 po3mizHaBaHHSIM €MOIIIH THITUX JrOJeH (T =
0,389, p < 0,001). OTpumaHi pe3yabTaTH CBiAYATH MPO T€, IO 1HAWBIAWA 3 BUIIUM
PIBHEM KPEAaTUBHOCTI XapaKTEPHU3YIOThCS PO3BUHEHIIIUM EMOIIHTHUM CaMOMi3HaHHIM
1 BMIHHSIM BUKOPUCTOBYBATH BJIACHI €MOLIMHI CTAHU SK PECYPC IJIsi CTUMYIJIIOBAHHS
TBOPYOi AaKTUBHOCTI. Takui B3a€MO3B’SI30K MOXKE OYyTHM MOSCHEHMH THUM, IO
KpEaTUBHICTh TNepeadavae BIAKPUTICTh JO €MOIIMHOTO JOCBiAY, IO, Y CBOIO Yepry,
cipusie popMyBaHHIO i ePeKTUBHOMY (YyHKIIIOHYBAHHIO €MOIIIMHOTO IHTETIEKTY.

ABTOHOMHICTb OCOOHMCTOCTI TICHO MOB’s13aHa 3 YMPABIIHHAM CBOIMHU €MOITISIMH (T
= 0,471, p < 0,001) 1 camomotuBamiero (r = 0,420, p < 0,001), mo migKpecIIOE
3HAUYMIICTh EMOIIIMHOT CcaMOperymsiii s MATPUMAaHHS HE3aJICKHOCTI Ta
caMOcCTiitHOCTi. Bucokuii piBeHh aBTOHOMHOCTI CYNPOBOKYETHCS PO3BUHEHUMU
HaBHUYKaMH KOHTPOJIIO €MOLIIN Ta BHYTPIIIHBOT MOTHBAILlI1, 110 3a0e3neuye e(peKTUBHY
aJlanTalliio y CKJIaJHUX CUTYyaIllsX.

CHOHTaHHICTh SIK OJWH 3 acHeKTIB caMoaKTyai3alli, JIEMOHCTPY€E MOMIPHUMN
MO3UTUBHUM 3B’A30K 3 yIpaBiiHHAM eMolisivu (r = 0,366, p < 0,001), 110 cBiIYUTH
PO 3AaTHICTh EMOLIMHO 3pUIHX JIFOJIeH BUILHO MPOSIBISATU ceOe, HE BTpavyaroyu Mpu
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1IbOMY eMoIliiHOro 0anaHcy. CIIOHTaHHICTh Y MTOBEAIHII HE O3HAYaA€ IMITYJIbCUBHOCTI,
a MBUAIIE BiIOOpa)ka€ TapMOHII0 MDK €MOI[IHHOIO MPHUPOAHICTIO 1 BHYTPIIIHIM
KOHTPOJIEM.

Cx01 TeHCHIII1 COCTEPIraloThes 1 B MOKa3HUKY ayTOCUMITATI, SIKUH BitoOpaxkae
MO3UTHBHE CTaBJICHHSA J10 cebe. Bin Mae BUpaXkeH1 KOpEJIAIIii 3 YIIpaBIiHHIM €MOLISIMU
(r=10,526, p <0,001), camomoTuBarmier (r = 0,431, p <0,001) Ta 3araJIbHAM piBHEM
emorttiitHoro iHTenekty (r = 0,476, p < 0,001), mo Bkazye Ha 3B'SI30K MK IPUHHATTAM
cebe Ta eMOIIMHOIO 3PLTICTIO.

ACTEKTH COIliaIbHO1 B3a€EMO/II1 — KOHTAKTHICTh 1 THYYKICTh Y CIUIKYBaHHI — TAKOXK
JEMOHCTPYIOTh TO3UTUBHI KOPEJALINHI 3B’SI3KM 3 KOMIIOHEHTaMU €MOLIMHOTO
iHTeNekTy. KoHTaKkTHICTB KOpemtoe 3 eMoIliitHoo o0i3HaHicTo (1= 0,299, p <0,001) 1
po3mi3HaBaHHAM eMoIlii iHmwmx moaed (r = 0,303, p < 0,001), Toai K THYUYKICTb Y
CHUIKyBaHHI — 3 eMoIliiiHo0 oOi3HaHicTio (r = 0,351, p < 0,001), ympaBiaiHHSIM
emortisimu (r = 0,393, p <0,001) Ta po3mizHaBaHHsIM eMo1ii iHmmX groaei (r = 0,316,
p < 0,001). Le nigkpeciroe posib €MOLIAHOT KOMIETEHTHOCTI y (OpMyBaHHI
€()EeKTUBHOT KOMYHIKaTUBHOI TOBEIHKH.

OTpumaH1 pe3ysbTaTU JI03BOJISIOTh OKPECIUTH IPOBIAHI HANPSIMU PO3BUTKY
€MOI[ITHOr0 1HTENEKTY, CIPSMOBAHMX HA MIJBUILEHHS PIBHS CaMOaKTyaji3alii Ha
eTani paHHbOI JOPOCIOCTI.

[To-mepiiie, po3BUTOK EMOIIIHOT CAaMOPETYJIALIT € BAXKJIMBUM KPOKOM Ha MIJISXY JI0
camoakTyam3aiii. CaMOperyisiiio MoXHa pPO3BUBATH 4Yepe3 TEXHIKU EMOIIHHOTO
CaMOKOHTPOJIIO, peduieKCcii Ta OCMHUCIEHOTO pearyBaHHS Ha CTPECOBI CHUTYyalli.
TpeniHroBi mporpamu, Opi€HTOBaHI Ha PO3BUTOK €MOILIIMHOI caMOperyJisilii, MOXYTh
BKJIFOYATH MPAKTHKU YBaXHOCTI (mindfulness), KOTHITUBHO-TIOBEIIHKOBI METOJIUKH
po3mi3HaBaHHs 1 TpaHchopMallii JeCTPYKTUBHUX TYMOK, a TaKOXK HaBYAHHS TEXHIK
BITHOBJICHHSI €MOIIIMHOI pIBHOBAry.

[To-gpyre, MiABUIIEHHS EMOIIMHOI OOI3HAHOCTI fK 3JaTHOCTI PO3MI3HABATH,
11eHTU(IKYBaTH Ta BepOai3yBaTH BJIAcCHI €MOI[IiHI CTaHW — BHUCTYIA€ BaKIMBOIO
NepeayMOBOI0 camoakTyanmizalii. [IpakThyHe BTUIEHHS LOTO HANpsiMy MOKIIMBE
yepe3 BeJCHHS eMOIIMHUX II0JICHHHUKIB, TPYIIOB1 0OTOBOPEHHS €MOILIIMHOTO JTOCBIY,
a TaKO>XX PO3BUTOK HABUYOK €MOLIHHO1 peduieKcii y nmpodeciiiHiid Ta MiXKOCOOUCTICHIN
B32€EMO/III.

[To-TpeTe, BayKIMBUM HApsMOM € (OpMyBaHHSI CAMOMOTHBAITIT IUITXOM PO3BUTKY
BHYTPIIIHIX JpKEpen eHeprii, BU3HAYEHHsS JIOBFOCTPOKOBUX JKUTTEBHX IIiJICH,
MIIBUIIEHHS 1HTEpECy 0 caMopeasizallii Ta MOJ0JIaHHS eMOIIHUX Oap’€epiB, IO
NEPEIIKOKAI0Th HAIMOJIETIIMBOCTI Y JOCATHEHHI pe3yJbTaTiB. Y LbOMY KOHTEKCTI
e(eKTUBHUMHU 3aC00aMH BUCTYMAIOTh MPOTPAMH PO3BUTKY BHYTPIITHHOT MOTHBAIIIT,
KOYYHHTOBI TEXHOJIOT11, a TAKOK MOETHAHHSI TIPOIECIB IUJICTIOKIIAaHHS 3 €MOIIIHOIO
pediekciero.

[To-ueTBepTe, MEPCHEKTUBHUM HAIMpPSIMOM PO3BUTKY EMOI[IHHOTO IHTENEKTY €
MOTJIMOJNICHHSI COLaIbHOI YYTJIMBOCTI Ta TIJBUILEHHA PIBHA KOMYHIKaTUBHOI
KOMIIETEHTHOCTI. 3 11€10 METOIO JIOIIbHUM € BIPOBAKEHHS TPEHIHTOBUX MPOrPaM,
CHOPSIMOBAaHUX HAa PO3BUTOK €MOLINWHOI emmaTii, BUKOPUCTAHHA POJIbOBUX Irop Ta
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rpynoBux (opM TICHXOJIOTIYHOI pPOOOTH, IO CHPHSIOTH (HOPMYBaHHIO HABHUYOK
EMOIIIITHO THYYKOI Ta aJalTUBHOI B3aEMO/III.

OcobOnuBy yBary ciija TPUAUSITH PO3BUTKY ayTOCHMIATIi Ta MO3UTHBHOTO
CaMOCTaBJICHHS, OCKUJIBKA poOOTa y IbOMY HampsiMi 3a0esnedye (HopMyBaHHS
BHYTPILIHBOI TapMOHIi, MiJBUIICHHS PIBHS CAaMOIIOBaru Ta YCBIJOMJICHHS BJIACHOI
[IHHOCTI. BUKOpHCTaHHS TCHXOJIOTIYHUX NPAKTHK CAMOIIATPUMKH, MO3UTHBHOI
pediiekcii Ta KOHCTPYKTUBHOTO CAMOIIPUMHSTTS MOKE PO3TIIAAATHCS K e(heKTUBHHIMA
3aci0  3MIIHEHHS  eMOIlifHOro  Ojaromojy4uss Ta  CHPHUSHHS  Hpoliecam
caMoOaKTyaJti3ariii.

TakuM 9MHOM, PE3yJIbTATH TOCHTIKCHHS 3aCBITUYIOTh, IO EMOIIHIIA IHTEIEKT €
KJTIOYOBOIO TEPEIYMOBOIO JIOCSTHEHHS TICHXOJOTIYHOI 3piIOCTi, BHYTPINIHBOT
aBTOHOMHOCTI Ta 37JaTHOCTI JJO KOHCTPYKTHBHOT'O JKUTTEBOTO BUOOPY, IO CTAHOBUTH
CYTHICTh MPOIECY CAMOAKTYyasi3allii Cy4yacHO1 J0POCI0i 0COOUCTOCTI.

Cnucoxk Jgireparypu:
1. Toynman JI. Emouiiinuii inTenext, nep. 3 anri.C.-JL.I'ymenpkoi. -X.: Bisar,
2022.—-512c¢
2. Aok M. EMoniiinuii iHTenekT ocobuctocti (Ha XxBwii HoBoi ykpaiHChKO1
ko ): HapuanpHO-MeTOAMYHUMN MociOHUK. Binnuisa: Bua-so «/imo», 2019. — 105¢
3. Mayer, J.D., Caruso, D.R., & Salovey, P. (2016). The ability model of emotional
intelligence: Principles and updates. Emotion Review. Vol. 8. P. 1-11.
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IHCUXOJIOI'TYHI OCOBJIUBOCTI ITPOSBIB
KOMYHIKATUBHUX BAP’CPIB

IIminzen Ipuna KOpiiBHa
Buxnanau kagenpu ncuxosnorii
JIBH3 «¥Y>kropoacbkuii HallioHAIbHUN YHIBEPCUTET

Ha cyuacHoMy eTami po3BUTKY CyCHIJIbCTBA MpoOsieMa eeKTUBHOI KOMYyHIKaIlii
HaOyBae OCOOJIMBOTO 3HAYCHHS. AJDKE MOMITHI BHCOKI TEMITM COIIaJIbHUX 3MiH,
IIBUJKUN PO3BUTOK 1H(MOpMAIIHHUX TEXHOJOTIM, IO BIUIMBA€ Ha OCOOJUBOCTI
MDKOCOOMCTICHOI ~ KOMyHikamii. Big  3maTHOCTI  JNIOAMHU  BCTaHOBJIIOBATH
KOHCTPYKTHUBHI KOHTAKTH 3aJICKUTh 1I TMCUXOJIOTIYHE Oraromoiiyqus, mnpodeciiiHa
IISUIBHICTH Ta COLllaJIbHA aJanTallis.

VY mporueci CHUIKYBaHHS MOKE€ BHHHMKATH TpoOsiemMa MposSBY KOMYHIKATMBHUX
Oap’epiB. UYepe3 BHUHHUKHEHHs Oap’epiB YCKIAIHIOETHCA aJCKBAaTHUW OOMIH
1H(opMaiiiero. JlocmiikeHHS MICUXOJIOTTYHUX 0COOJMBOCTEM MPOSIBIB
KOMYHIKaTUBHUX Oap’€piB € aKTyaJlbHUM 4Yepe3 Te, 110 Ha CbOTOJHI HE BUBYEHI BCl
aCIleKTU JaHOi MpoOJieMu. AHali3 TCHUXOJIOTIYHUX YWHHUKIB, 110 BIUIMBAIOTH Ha
BUHHUKHEHHS 0ap’€piB, BA3HAYEHHS UIAXIB iX MOJ0JAHHS, MOXYTbh CIIPUSATH po3po0iii
npoGIIaKTUYHUX Ta KOPEKUIMHO-pPO3BUBAIIBHUX 3aXOJIB OO0  IiJBUILICHHS
€()EeKTUBHOCTI MI>XOCOOMCTICHOT B3a€EMO/II.

[Ipockypina B. A. 3a3Hauae, 1110 OJTHUM 13 BUJIIB Oap’ €piB € IICUXOJIOTTYHUI Oap’ep.
Y HalOnpIl 3araJbHOMY BUIJISAl TICUXOJOTIYHUN Oap’ep pO3yMIEThCS  SIK
TICUXOJIOTIYHUN CTaH, SIKUM BUSBIISETHCS y HEAJCKBATHIM MAaCHBHOCTI Cy0’€KTa, IO
3aBayka€ BUKOHAHHIO HOMY THX YH 1HIIMX Jii. EMOIIMHMI MeXaH13M ICUXO0JIOTTIHUX
Oap’epiB, Ha IAYMKY BUYCHHMX, IOJIAra€ B IOCHUJEHHI HETAaTUBHUX IIEPCKUBAHB 1
YCTAHOBOK — CYMJIIHHS, TIOUYTTSI MPOBUHU, CTPaxy, TPUBOTH, HU3bKOi CAMOOIIIHKH,
acoIliioBaHOI 13 3aBJaHHAM Y COIliaJIbHIN MOBEIHII 1HAUBIIA.

[Icuxosoriuni 6ap’epu MOXKYTh OyTH Pi3HOMaHITHUX BUAIB. BoHU MOXyTh OyTH
MPEAICTABIICHI, 30KpEMa, KOMYHIKaTUBHUMH Oap’epamu (0ap’epamu y CHUIKYBaHHI),
Kl BUSBIISIIOTBCS Yy BIJCYTHOCTI €MIIATii, THyYKUX MIKOCOOMCTICHUX COLIAbHUX
YCTaHOBOK 1 T. iH.

KoMyHikaThBHI Oap’epu HalyacTille poO3MISAAIOTh SK MEPEelKOAd Ha MUIAXY
MOIIMPEHHA Ta PO3YMiHHS 1H(GOpMAIIii, 110 BUHUKAIOTh Yepe3 HEHOPMaJIbHI B3aEMUHU
MIXK JIFOJIbMH, Y€pe3 COIliaibHI, MMOIITHYHI, MOpalibHi, TpodeciiiHi, a TaKOX 1HIUBI-
TyalibHI PO301>KHOCTI.

KomynikatuBHi Oap’epu — aOCONIOTHI YW BIJIHOCHI TIEPETIOHM HA MIIAXY
€(eKTUBHOTO CHUIKYBaHHS, SIKI CyO’€KTUBHO TEpPEXHUBAIOTHCS YH € pealbHO
OPUCYTHIMH B CHUTyallisX CHOUIKYBaHHS Ta sIKI 3YMOBJIGHI MOTHBAIiNHO-
orepalioHaIbHUMU, 1HIUB1 Iy aTbHO-TICUXOJIOTTYHUMH Ta COIIaTbHO-TICUXOJIOTTYHUMH
0COOJIMBOCTSIMU YYACHUKIB CIIUIKYBaHHs [1].

HmutpieBa C.M. Bka3zye, 10 10 rpynu 00'€KTUBHUX (30BHIIIHIX) YAHHUKIB, IO
OOyMOBIIOIOTh BUHUKHEHHSI KOMYHIKaTUBHUX Oap'epiB y MIXKOCOOHCTICHOMY
CIIUJIKYBaHHI HaJIEXKaTh: OCOOIMBOCTI COI1AILHO-TOTITUYHOTO PO3BUTKY CYCHIILCTBA,
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piBEeHb MaTepiladbHO-TEXHIYHOI 3a0e3MeueHoCcTI KaHaliB iH(opMallii SK 3arajiom y
CYCIJIBCTBI, TaK 1 KOHKPETHO Yy KOKHOMY MICIl, JI€ 3/A1MCHIOETbCA KOMYHIKAIIiS;
XapaKTePUCTUKY MIKpPOCHUTYaIlli, MOB'I3aHOT 31 CIIJIKYBaHHSIM, Y KOHKPETHIM OCBITHIN
oprasizariii; 0co6JuBOCTI MPOOJIEMH, IKa CTAHOBUTH MPEAMET KOMYHIKaIIii.

Jlo rpymu cy0'eKTUBHUX (BHYTPIIIHIX) YUHHUKIB, 10 O0YMOBITIOIOTH BHHUKHCHHS
KOMYHIKaTUBHUX Oap'epiB MpU  MIKOCOOUCTICHIM  B3a€MOIil, BIAHOCSATHCS:
0COOJIMBOCTI CIIPSIMOBAHOCTI yYaCHUKIB KOMYHIKallii (MOTpedu, 1HTepecH, HIHHICHI
Opi€HTaIlli, colllaJibHI HAaCTAaHOBHU, JKUTTEBI IUJIAHW); XapaKTEPUCTHUKHU IM3HABAILHOT
chepu cy0'ekTiB Ta 00'€KTIB KOMYHIKaIIil; 0COOJMBOCTI eMOLIIMHO-TUHAMIYHO1 cepu
yYaCHUKIB KOMYHIKaIlli; OCOOJMBOCTI, SIKI BH3HA4YalOTh CTpaTEril0 B3aeMOIl
YYaCHUKIB CIUJIKYBaHHA (CTWJIb CHUJIKYBaHHS y4YacHUKIB KOMYHIKallii, piBEHb
MICUXOJIOTIYHOT TOTOBHOCTI JI0 CITUIKYBaHHSI, COIIaJbHO-TICUXOJOTIYHUM KIIIMaT y
KOJIEKTUBI) [2].

OpHi€ero 3 OCHOBHUX MPUYMH KOMYHIKATUBHUX 0ap’€piB, AK 3a3HaUa€ Cramgniit
A.C., € pi3HI 1HAMBITYaJTbHO-TICUXOJIOTIYHI OCOOJMBOCTI CHIBPO3MOBHHKIB, SIKI
BIUIMBAIOTh HAa MaHEpy CHUIKYBaHHS 1 Horo mepeOir, po30DKHOCTI B CIPUHHSATTI
iH(popMalii, yMiHHI BUCIOBUTH ITYMKY, MOXKIIUBOCTI YyTH 1 PO3YMITH KOMYHIKaTopa
(BiampaBHUKA 1H(OpMAaIIii), a TAKOK MEPENOHOI0 € HECTIOIIBAHUM €MOIIMHO-OLIIHHUHN
3BOPOTHHUI 3B’SI30K CHIBPO3MOBHHUKA, pi3HA peakiiis Ha MOBIIOMJIEHHS. ToMmy Mix
MapTHEPaMH 31 CIUIKYBaHHS MO>KE€ BUHUKHYTH HENPHUS3Hb, HENOBIPA, sIKA 301JIbIIYE
IUCTAHIIO MK HUMU.

[1ix yac KOMyHIKaTUBHUX O0ap’€piB 3MIHIOETHCS €MOLIIMHUIMA CTaH: BITUYTTS CTPaAXy,
COpOMY, TpUBOTH, CyMHIBY. EMoOIlli JOMIHYIOTh HaJ PO3yMOM, TOMY KOMYHIKAIis
Hee(pekTuBHA. Yce 1€ CIPUYMHIOE HU3BKY CAaMOOIIIHKY Ta HEBIIEBHEHICTh y COOI.
PeuumieHT 30cepeKyeThCs Ha CBOEMY CTaHi, €MOIISX, TOMY HE MOXe OyTH
MOBHOI[IHHUM YYaCHUKOM CIIJIKYBaHHS, HE PO3yMi€ CIIBPO3MOBHUKA, HOTO 1HTEPECIB,
noTped, OCKUIbKK BIJICYTHSI €MmaTisi Ta 3J4aTHICTh JIATH BIAMOBITHO 10 CHUTYAIIii.
Hacnigkom € HenpaBuIbHA 1HTEpIpETaLlisd HaMipiB MapTHepa 3 KoMyHikaiii. bap’epu
OyBalOTh YCBIJIOMJIEHI 1 HEYCBioMJIeHI. Baxkue mogonaT HEyCBiIOMIICHI, OCKIIBKH
CIIBPO3MOBHUK HE PO3YMIE, 1110 YCKJIAIHIOE CIIUJIKYBaHHS [3].

Ha BUHWKHEHHS TICHXOJIOTIYHOTO Oap’epy MOXKYTh BIUIMHYTH TaKi YHHHHKU:
KOHIIGHTpAIlii Ha BJACHUX €MOI[IAX, erOLUEeHTpU3M; OaHaJbHICTh TEMaTUKU
MEPEroBOpiB; HAJMIpHA EMOLIMHICTh YU HEEMOLINHICTh MAapTHEPIB; arpecuBHA
MOBE/IHKA; 3apO3yMUIICTh Ta ITHOPYBaHHS 1HTEPECIB MapTHEpa; HETaTUBHA OIlIHKA
MOBEIIHKK TapTHEpa abo iHdopMaItii, o iM nepeaacThes; Oe3anensiiiai 3ayBaKeHHS
1010 HEMPUUHSTTS 1HIIIOT JYMKH.

[IpuitomamMu TOMONIaHHS TICHXOJIOTIYHOTO Oap’epy € Taki: 3MICTOBHA Ta
MICUXOJIOT1YHA MiITOTOBJIEHICTH JI0 3yCTPidi; HAJTAIITOBAHICTh HA CIIBIIPAITIO B ITPOIIECi
KOMYHIKaIlii; KOHTAaKT, 10 BUKJIWKAE JOBIpY; MPOSB TMOBaru 10 ocoOU TMapTHEpa;
OITHMaJIbHA €MOI[IMHICTh MOBEIHKN, 30BHINIHIN BUIJISI, 10 BIAIIOBIJIA€ METI1, MICITIO
1 yacy chijikyBaHHs [4].

AHanizyroun npoOsieMy KOMYHIKaTUBHUX Oap’epiB CHUJIKYBaHHA Ta LUISAXIB iX
noaonanHs M. I1. Ko3upeB BBaxkae, 110 mpH MOJI0JIAHHI KOMYHIKaTUBHUX Oap’€piB,
BA)KJIMBE BMIHHS YNPABIIIHHS yBarolo, o rnepeadaydae 3aayyeHHs Ta NiATPUMKY yBaru
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TOTO, XTO CJIYXae€, 10 TOTrO, XTO TOBOPUTH. Lle mocsAraeThCcsi 3aCTOCYBaHHSM TaKUX
NpUMOMIB: MPUHOM «HEUTpaNbHOI (pasuw» IPYHTYEThCS HA TOMY, IIO HA IMOYATKY
BUCTYIy, TIOBIJIOMJICHHSI BUMOBJISIETHCS TIEBHA (Ppa3a, ska MOxe OyTH He MOB’s3aHa
0e31mocepeTHbO 3 OCHOBHUM MaTepiayioM, ajie 3 MEBHUX MPUYUH Ma€ 3HAYCHHS, CMUCIT
1 LIHHICTb A BCIX NPHUCYTHIX, TOMYy MpuBepTae yBary. [Ipuiiom «3amydeHHsD)
3aCTOCOBYETHCS HA TOYATKY BUCTYITY 1 BUSIBIISIETBCA Y TTOTaH1i BAMOBI1, THXOMY T'OJIOCI,
MOHOTOHHOCTI, HEpO30IpIMBOCTI TOIIO. B IbOMy BUIIaIKy CiIyxadi MarOTh TOKJIAdaTH
J0JIATKOBHUX 3yCHJIb, 100 IOCHh 3pO3YMITH, IO 1 3yMOBJIIOE KOHLIEHTpPAIIIO iX yBard,
Ky MOBEIlb Y TIOJIaJIbIIIOMY Ma€ MiATPUMYBATU ajieKBaTHUMU 3ycuiuisiMu. Lle oaun
OPUMOM — YCTaHOBJIGHHS 30pPOBOr0 KOHTAaKTy MK MapTHEpaMH 31 CIIJIKYBaHHS.
JIUBISYMCH Ha 1HIIOrO, JIOJMHA TOKAa3ye, 10 TOTOBA CIyXaTH, BIABOJIUTH MOTJIS,
KoM He Oaxkae criuikyBatucs. [IpuiioM «HaB’sI3yBaHHS pUTMY» PEalli3y€e€ThbCs 3MIHOIO
TOHAJILHOCTI, IMBHUAKOCTI, TEMOPY, 1HTOHAIIi rojocy tomo. Oparop HiIOHW MPOIOHYE
TOMYy, XTO CIlyXa€, CBOIO IIOCHIJIOBHICTh BepOAJIbHOI B3a€EMOJIi, CHPUUHSITTS
iHpopmanii. IlpuiloM akIEeHTyBaHHS 3aCTOCOBYETBCS TOMl, KOJM HEOOXI1THO
aKIICHTYBAaTH NApHEPOBI HA BHU3HAYEHI, BAXJIMBI MOMEHTH IIOJO0 1H(OpMalli,
MOB1IOMJICHHSI, CUTYaIlii TOIIO [5].

PosrnssHyTo mpoGiemMy JOCHIIKEHHS TICUXOJIOTIYHUX OCOOJMBOCTEN MPOsBIB
KOMYHIKaTUBHUX Oap’epiB. 3’sCOBAHO, 10 KOMYHIKATUBH1 O0ap’€pu SBISIOTHCS BUIOM
MICUXOJIOTTYHUX Oap’epiB. [IposIBASIOTECS BOHM SIK MIEBHI MEPEUIKOAM, 1110 3aBaXKat0Th
e(eKTUBHOMY CHUIKYBaHHIO. |0 BUHUKHEHHSI KOMYHIKATUBHUX Oap’€piB MOXKYTb
MPU3BOJUTH Pi3HI PO3ODKHOCTI: COILlIalbHI, MOpaJibHI, MpOodeciifHi, MOJITUYHI Ta
iHauBIyanbHl. Takoxk, Oap’epu MOXYTh BHUHHUKATH Yepe3 1HIUBIIyalIbHO-
MICUXOJIOT14HI, MOTHBAIIHHO-OTIepaIliOHATbH1 Ta COIIAJIBHO-TICUXOJIOT14H1
0COOJIMBOCTI OCOOUCTOCTI.

[IpoananizyBaBIlM MPUYUHU BUHUKHEHHS KOMYHIKaTUBHUX 0ap’€piB BU3HAYCHO,
110 BOHU MOXKYTbh OyTH CIPUYMHEH] 00’ €KTUBHUMU Ta Cy0’ eKTUBHUMHU (akTopamu. o
00’€KTUBHUX MPUYUH BIAHOCATH OCOOJMBOCTI COLIAJIBHO-MOJITUYHOTO PO3BUTKY
CYCIUIbCTBA; PIBEHb MaTeplalbHO-TEXHIYHOI 3a0€3MeYeHOCTI KaHaJiB 1H(opMmaii;
XapaKTePUCTUKY MIKPOCHUTYaIlll, TMOB'SI3aHOi 31 CHIJIKYBaHHSM Ta OCOOJHBOCTI
KOMYHIKaTuBHOT TmipoOsieMu. Cy0’e€KTUBHI (paKTOpU BKJIIOYAOTH OCOOJMBOCTI
COPSIMOBAHOCTI YYaCHHMKIB KOMYHIKallli, XapaKTepUCTUKH IMi3HABaJIbHOI cdepu
0COOHUCTOCTI, TPOSBH EMOLIMHO-AMHAMIYHOI Cc(epu yYacHUKIB KOMYHIKAIlli Ta
0COOJIMBOCTI, SIKI BU3HAYAIOTh CTPATETII0 B3a€MO/Ii1 YYACHUKIB CIIIKYBaHHS.
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BIIJIUB KOMYHIKALIHHUX CTPATEI'TH HA
OOPMYBAHHA ITO3UTUBHOI' O IMITZKY
IHKIIO3UBHOI'O TYPU3MY

Omenbuak I'anna Borogumupisua
Cr. Buknanay kadeapu MEHEIKMEHTY Ta TYPU3MY
XopTullbka HallloHaJIbHA aKaeMist

[HKITI03UBHUN TypU3M 1€ JOCTYITHUNA TypU3M JJIs BCIX, HE3aJIeKHO Bl (QI3UYHHUX,
CEHCOPHHUX UM IHTEJIEKTYaIbHUX MOXKIIMBOCTEN € HE MPOCTO COLIAIIBHOIO 1HII1aTUBOIO,
a BOXJIMBOIO CKJIAJ0BOIO CTAJIOTO PO3BUTKY TYPUCTHYHOI ramty3i. opmyBaHHs iloro
MO3UTHUBHOTO IMIJKY B CYCIIIILCTBI BIIIrpae KJIFOYOBY POJib y MO/I0JIAHHI CTEPEOTHIIIB,
3aJly4eHH1 1HBECTHUIIINA Ta CTUMY/IIOBaHHI onuTy. EQekTuBHI KOMyHIKaIlliHI cTparerii
€ TOJIOBHUM I1HCTPYMEHTOM [IOCSATHEHHSI 1Ii€i MeTH. 3a OCTaHHI JACCATHIITTS
CYyCHUIBLCTBO TOBUIBHO PYXa€ThCS 10 JIKBiAAIli cerperaiii Ha MOAUIM Ta IOYalo
00’eqHyBaTuCs, OO cTaTd OUIBII MIOO0ATBPHUM 1 BCEOCSHKHMM. BIiIMIHHOCTI Ta
TUCKpUMiHalisl 4epe3 (i3uuHuil ab0 pPO3yMOBHH CTaH, 3O0BHIIIHINA BUIIA,
BIpOCMOBIJJaHHA, KOJIp IWIKIpW, CTaTh, MPO(EcCiio TOIIO MOBUIBHO  3HUKAIOTh, 1
CYyCHUIBCTBO PYXAa€ThCS JO TOTO, 00 CcTaTH OUIbII 1HKIIO3UBHHUM, JI€ BCI
CIPUIMAIOTHCA Ta BKJIIOUEHI K piBHI [1].

[Tonpu 3pocrarouuii MOTEHIIA] I1HKIIO3UBHOTO TYpPU3MY, WOTO IMIDK YacTo
CTpaKJIa€ BiJ] yIEPEIKEHb: CIPUUHSITTS HOTO K «HIII» a00 «OIaroiiifHOCTI», a HE SIK
MOBHOI[IHHOTO PHUHKOBOTO cerMeHTa. EdexkTuBHa KOMyHIKallisi Mae Ha MeETI
TpaHc(OpMyBaTH 1€ CIPURHATTS, MPEICTABUBIIN 1HKITIO3UBHUHN TypHU3M SIK CyYaCHUH,
IHHOBAIIMHUN Ta TPUBAOIMBUN HAMPSIMOK, IO BIAMOBIAA€ €BPONECHCHKUM IIIHHOCTSM
6e30ap’epHocTi. OCHOBHI KOMYHIKaIllHI 0ap’€pu BKJIIOYAIOTh:

- HEpO3yMIHHA TepMIHOJOTIT (IUIyTaHHMHA MK «MEIUYHUM TYypHU3MOM,
«peablmTalliHUMY Ta «IHKIO3UBHUMY» TYPU3MOM);

- ctepeoTun (ySBJICHHS MPO JIOACH 3 1HBAJIHICTIO K MPO MACUBHUX, 3aJICKHUX
B1JI IHIIUX TYPUCTIB);

- Opak iH(dopmarlii (BiACYTHICTh JOCTOBIPHUX JIaHUX MPO JAOCTYIHICTh 00'€KTIB).

EdexkrruBHa KOMyHiKalis Mae Ha MeTI TpaHCPOpMyBaTH L€ CHPUUHSITTS,
MPEICTABUBIIM 1HKIIFO3UBHUM TYpPHU3M K CyYaCHUMW, IHHOBALIMHUM Ta pUBAOIUBUN
HampsIMOK, IO BIAMOBIA€ €BPOIMEUCHKUM IIIHHOCTSIM 0e30ap’€pHOCTI Ta PIBHHUX
MoxknuBocTed. [l ¢dhopMyBaHHS TO3UTUBHOTO IMIJIKY 1HKJIIO3UBHOTO TYpPHU3MY
HEOoOX1THO 3aCTOCOBYBaTH KOMILJIEKCHI KOMYHIKaIliifH1 cTparerii:

1. Crpareris «TIOAUHOLIEHTPUCTCHKOCTI» Ta KOPEKTHOI TEPMIHOJIOTII. AKIICHTYE
yBary Ha MOXJIMBOCTSX, & HE HA 0OMEXEHHAX. 3MiHa (POKYCY 3 MEAMYHOTO J[1arHO3Y
Ha OCOOMCTICTb TypHUCTa. BUKOpPHUCTaHHS TEPMIHIB <JIIOJUHA 3 1HBAJIIHICTION,
«JIOCTYMHICTB JIJIsl BCIX» 3aMICTh 3aCTapUIMX CIIiB. SK pe3yabTar - GOpMyBaHHS TOBaru
70 T1IHOCTI OCOOMCTOCTI, MOJOJIAaHHS CTUTMaTH3allli Ta JIEMOHCTpAIlisl Cy4YacHUX,
€TUYHUX CTaHJAPTIB CIJIKYBaHHS.
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2. Crparerisg mpo30pocTi Ta gocTynHoOcTi iHdopmarliii. HaganHs MakcuMaibHO
JeTallbHOI, TOUYHOI Ta MpaBAMBOi iH(opmalii mpo piBeHb AOCTymHOCTI mociyr. Lle
BKJIIOYA€ BUKOPUCTAHHS MIDKHApPOJAHMX CTAaHJAPTIB OMHCY (HANpUKIIAZ, CHUMBOIIB
yHiBepcansHoi goctymHocTi (Universal Accessibility symbols), aymiomeckpumiiii,
mpudty bpaiinsg Ha caifitax Ta B iHbopMmaiiiiHUX Marepiamax. Sk pesyaprar —
MOKJIMBICTh ITiJIBUIICHHS JOBIPH CIIOKMBAdiB, 3MEHIICHHS TPUBOXKHOCTI TEpen
MOJIOPOKIO, YCYHEHHSI OCHOBHOTO MTPAKTHYHOTO O6ap'epa — HEBiAOMOCTI. JleMOoHCTpye
OpPIEHTOBAHICTh Ha KJIIEHTA Ta HOTO MOTPeOHU, 110 MPUBAOIIIOE MIUPIITY ayUTOPIIO.

3. Crparerisi 1HKIIO3UBHOTO MapkeTHHTY. [loka3ye, 110 1HKIIO3UBHUN TYpU3M €
aKTyaJIbHUM JJI1 BCIX, XTO I[IHY€ YHIBEpCallbHUW Ju3ailH Ta KOM(OPT. AKTHUBHE
BUKOPHUCTAHHS 1HKJIIO3UBHOTO KOHTEHTY B peKJiami. 3aMiCTh MOKa3y «CHEIiaJIbHUX)»
MOCAYT — JEMOHCTpaIlisd CHIJBHOTO JIO3BULISA JItOAed 3 1HBAJIIIHICTIO Ta 0e3 Hel
(Hampukia, ciM’i pa3oM Ha BIMIOYMHKY ). B pe3ynbrari BOpoBa/pKeHHs TaKoi cTparerii
- CTBOPEHHS IPUBAOIMBOIO Ta «HOPMAJII30BAaHOT0» 00pa3y 1HKIKO3UBHOIO TYpHU3MY,
AKUW THTErPOBAaHUH Yy 3arajJbHUN TYPUCTUUYHUI MOTIK, 8 HE BIAOKPEMIIEHHUH Bl HHOTO.

4. Crpareris mapTHepcTBa Ta ajaBokatlii. [1i1TBepIsKeHHSI SKOCT1 Ta IHKJIFO3UBHOCTI
MOCIYr BIJ IMEHI BHU3HAHUX EKCIEpPTIB Ta MPEACTaBHUKIB IIIbOBOI ayIHUTOPIi.
BukopucTaHHSI ICHYIOUMX MEpEeX Ta CHUIBHOT JJIsl MIBHJIKOTO Ta €(EKTHUBHOIO
nommpenHa 1H@opmanii. CmiBopanss 3 TPOMaJACBKUMH OpraHi3alisiMH JIIOAEeH 3
IHBaJIIHICTIO, JIIJIEpaMU  JIYMOK Ta HNPOPUIBHUMHU JEp>KaBHUMHU CTPYyKTypaMu
(manpukinan, Odic YnosHoBaxkeHnoro [Ipesunenra Ykpainu 3 nutanb 6€30ap’€pHOCTI).
Ile 3abe3neuye mommpeHHs iHdoOpMallii yepe3 AOBIpAUBI KaHanu. B pesynbrari -
30UTBIIEHHSI OXOTUICHHS ayJIMTOpii, JIETITUMI3AIlisl Ta MIATBEPHKEHHS SAKOCTI MOCIYT
B1J1 IMEHI BU3HAHHUX CKCIIEPTIB.

EdexTrBHI KOMyHIKaI[IliHI cTpaTerii MaroTh BUPIIAIbLHUHN BILUTUB Ha (JOpPMYyBaHHS
MO3UTHUBHOTO IMIKYy 1HKIFO3UBHOTO TypusMmy. BoHU He TIIbkH 1HGOPMYIOTH
CYCNUJIbCTBO MPO HAsABHI MOXIJIMBOCTI, ajieé ¥ AaKTUBHO 3MIHIOIOTH CYCHUIbHY
CBIJIOMICTh, pyHHYIOUHM CcTapi Oap'epu Ta crepeotunu. [lepeTBOpeHHs 1HKIIO3UBHOTO
TypU3MY 3 «HIII» HA MEHHCTPIM MOXJIMBE JIMIIIE 32 YMOBH MOCIIIOBHOI, €TUYHOI Ta
BCEOCSHKHOI KOMYHIKaIlli, sIKa aKIEHTY€ yBary Ha PiBHUX MOXJIMBOCTSX, AOCBIII Ta
SIKOCT1 KUTTS JJ1sI BCIX TPOMAJISH.

Cuucoxk jgireparypmu:
1. Omenwuak I.B. Konneniiis 6e30ap’epHOro nu3aitHy TypUCTUYHOTO CEPEIOBHINA
B KOHTEKCTI TOTeHIiany 0e30ap’epHocTi Ykpainu. Multidisciplindarni mezindarodni
vedecky magazin “Véda a perspektivy”, No 8(39), 2024, C. 272-282. URL:
http://perspectives.pp.ua/index.php/vp/article/view/14026/14093
2. World Health Organization. «laBamignicte Ta 3m0poB's». URL:
https://www.who.int/
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AHAJII3 METOJIIB IIEHTU®IKALIT TA
MMPOTHO3YBAHHS HABITALIMHUX PU3UKIB

Poccomaxa Ouiena IropiBaa

KaHIUAAT TEXHIYHUX HAYyK, TOIEHT,

noueHT kKadenpu «Hasirais 1 kepyBaHHS CyTHOM
Opecbkuil HalllOHAIBHUNA MOPCHKUN YHIBEPCUTET

MirpodanoB Baaguciaas CepriiioBuu
3100yBay BHILO OCBITH APYTOTo (MariCTepChKOro) piBHS
Opecbkuil HalllOHAIBHUNA MOPCHKUN YHIBEPCUTET

MopchKuil TpaHCIIOPT € OJHUM 13 HAHO1IBII TUHAMIYHUX 1 BOJHOYAC HEOE3MEUHUX
CEKTOPIB CBITOBOI €KOHOMIKH. 3POCTAaHHSI PO3MIPIB CYJEH, YCKJIAJIHEHHS MOPTOBHUX
orepalliif 1 BACOKUHM piB€Hb aBTOMATU3AIliT PUBOJISATH JI0 MOSBU HOBUX THITIB PU3HKIB,
K1 BaKKO KOHTPOJIIOBaTH 0€3 CydaCHHUX METOMIB iX aHami3y. Cucrema ymnpaBIiliHHS
0€3IeKOI0 CYIHOIIABCTBA ChOTOJIHI OPIEHTOBAHA Ha IMEpeXij| BiJl PEaKTHUBHOTO O
MPOAKTUBHOTO YIPABIIHHS, J€ OCHOBHMM IHCTPYMEHTOM € CHUCTEMHE OIlIHIOBaHHS
HaBITaIliiHUX PU3HKIB.

HagiramiifHuil pu3uK BU3HAYAETHCS SIK MMOBIPHICTH pealtizailii HeOe3ne4yHoi mo/Iii,
M0 MOXXE TPHU3BECTH JO TIOMIKOKEHHS CyJIHA, BaHTaXY, HABKOJIHUIIIHHOTO
cepenoBwuina abo 10 JOACHKUX BTpart. [IpoTe ioro cydacHe TpakTyBaHHS BUXOAUTH 32
MEX1 KITAaCHIHUX MaTeMAaTHYHUX MOJCIICH 1 PO3IIISIa€ PU3HK K BIACTUBICTH CKIIATHOT
COIIIOTEXHIYHOI CHUCTEMH, y SIKiil B3a€MOiIOTh TEXHIYHI 3ac00M, eKimax, Oeperoni
CITy>k0U, HOPMATHUBHO-TIPABOBI MEXaHI3MHU Ta HABITAI[IHE CEPEIOBHUIIIE.

[Tporec OLIHIOBaHHS PU3UKY BKIIIOYAE JEKIJIbKa B3a€MOIOB’S3aHUX €TaMiB —
iaeHThdiKalio HeOe3MNeK, OLIHKY HMOBIPHOCTI, aHaJI3 HACIIAKIB, paH)KyBaHHS 3a
PIBHSAMH HeOe3IeKH Ta po3poOKy 3axoaiB KOHTpoto. CaMme TyT (GOpPMY€ETHCS OCHOBA
JUTSL IPUMHATTS PIIICHD Ha BCIX PIBHIX — BT CYJTHOBOJIIS /10 aJMiHICTpaIlii KOMITaHii.

Opnum 13 xmroyoBux minxoniB € meton Formal Safety Assessment (FSA),
po3pobieHuit MixkHapoIHOK MOPCHKOIO OpraHi3aiero. Moro 1’ sTueramnta cTpykTypa
3a0e3mnedye CUCTEMHICTh aHaJI3y Ta JI03BOJISIE€ HE JIUIIE KUIBKICHO OLIIHUTH PU3HK, a 1
OOTpyHTYBaTH €KOHOMIYHY JOIIBHICTh 3aXOJiB 13 Horo 3HmwkeHHs. L{iHHicTh FSA
MOJISITAa€ 'y MOKJIMBOCTI TOPIBHIOBAaTH aJbTEPHATHMBHI PIIIEHHS 33 KpUTEPIsIMU
BApPTOCTi, €(PEKTUBHOCTI Ta MPUHUHATHOCTI PHU3HUKY, IO OCOOJMBO BAXKIUBO IS
oriepaTopiB ¢JoTy.

[TapanenbHo 3 (popMaTbHUMHU OIlIHKAMU aKTUBHO 3aCTOCOBYIOTHCSI BI3yaJIbHO-
Kay3aJIbH1 MOJIEN, SIK1 J03BOJIAIOTH MPEACTaBUTH CKJIAJHI IPOLIECH Y HAOUHIN (opmi.
Onniero 3 HaitedekTuBHimMX € Bow-Tie Analysis, sika moenHye JIOTIKY «JiepeBa
NpUUKHY i «IepeBa Hacuiakiy. [i nentpansHa noxis (loss of control event) po3minse
CXEeMy Ha JIBl CHMETPHUYHI YaCTUHU — 3J11Ba 300paKCHO MPUIHMHM, CTIpaBa — HACIIJIKH,
a MK HUMU po3TaioBaHi 6ap’epu kouTpoito. Bow-Tie Analysis 1o3Bomsie He nwuiie
OIMCATH JAHIIOT TIOJIM, a ¥ YITKO BU3HAYMTHU MicCIle, € JIFOJCHKHH eJIeMeHT a0o
TEXHIYHA HECTPABHICTh MOXKYTh MPU3BECTHU J0 PyHHYBaHHS CUCTEMHU OE3MEKH.
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BaxxinBoro CKJ1a0BOIO TIPOIECY YIPaBIiHHS PU3UKOM € eTam iaeHTUdiKaIii
Hebesnexk (HAZID), sikuii peanmizyeThCsl MUIIXOM EKCIEPTHUX CECiii Ta MO3KOBHUX
mTypMmiB. llei MeTom ma€e MOXIIMBICTH BHUSBUTH HEOE3NEKW Ie Ha CTafii
NPOEKTYBAaHHS YW IUTAHYBaHHS PEWCy, KOJM 3MIHHM B CHCTEMi MarOTh HAWMEHIITY
BapTicTh. Moro cuma monsrae y THy4YKOCTi if MOIIMBOCTi BPaXOBYBaTH Cy0’€KTHBHI
dakTopu, SKi HE MAIAI0ThCA CyBOPOMY KUTbKICHOMY OIHCY.

31 3pocTaHHSAM poii IUGPOBUX TEXHOJOTIA JAemani OIIbIIOr0 MOIIUPEHHS
Ha0yBarOTh KUIbKICHI IHCTPYMEHTH OIIIHIOBAHHSI, CEPEJT SKUX IIPOBIHE MICIIEC TIOCITa€e
MaTpuls pu3uky 5x5. BoHa moeanye WMOBIPHICTH MOIT Ta TSHKKICTh 11 HACHTIAKIB,
YTBOPIOIOYM II’SITh PIBHIB HEOE3MEKH — BiJI «HE3HAYHOTO» JO0 «KAaTaCTPO(hIUHOTOY.
3aBAsSKA MPOCTOTI T4 HAOYHOCTI ILI€M IHCTPYMEHT Ja€ 3MOTY €Kilmaxy IIBUIKO
IpUHAMATH PILICHHS HaBITh 0€3 3aJTydeHHs 30BHINIHIX €KCIIEPTIB.

OpHak KOXEH 13 HaBEJICHUX METOMAIB Mae CcBOi oOMmexkeHHs. Tomy cydacHa
MpaKTHKa OLIHIOBAHHS PU3HKIB OpI€EHTOBaHA HAa KOMOIHOBaH1 MOJIEII, SIK1 TIOEIHYIOTh
nepeBard (QOpMalIbHUX, TpadiuHUX Ta EKCIepTHUX MiaxoAiB. Taka cTpykTypa
3a0e3reuye MOBHUM IUKI yOpPaBIiHHS — BiJ BUSBJIECHHS HEOE3MEK 10 KUIbKICHOI
OIIIHKY Ta IPUHHATTS PIllIEHb MT0/I0 3MCHINICHHS PU3HKY.

[Tomanpmmii po3BUTOK cUCTEM O€3NEKH CYJIHOIUIABCTBAa TICHO NOB’SI3aHUU 13
uudposizaiiero. BrnpoBamkeHHs aBTOMaTU30BaHMX cuUcTeM 300py naHux (AIS,
ECDIS, INS, VDR) cTtBOptoe mepenyMoBu sl TOOYAOBH JWHAMIYHHUX MOJEINIEH
PHU3HKY, 1110 MPAIIOI0Th y peaibHOMY 4aci. O0poOka BeIMKUX MacHuBiB iHGOpMaIIii 13
3aCTOCYBaHHSM  QJITOPUTMIB  IITYYHOTO  IHTENEKTY  JIO3BOJISIE  BUSBIISITH
3aKOHOMIPHOCTI, HEJOCTYIHI TPaJAMWI[IHHUM METoAaM, 1 IMPOTHO3YBAaTH PO3BUTOK
HeOE3MeYHNX CUTYyallii 0 X (PaKTUYHOTO HACTAHHS.

He MeHII BayKIMBOIO € POJIb JIOJCHKOTO €JIEMEHTY Y MPOLIEC] OL[IHIOBAHHS PU3HKY.
Komna cucrema, HaBiTh HaWJOCKOHAJIIIA TEXHIYHO, HE Oyae edexTuBHOIO 0€3
MpaBUJIBLHOI B3a€EMOJII MDK WIEHAMU €KIMaxy, OeperoBuMH ciyxkO0amu i
aJMIHICTpaIli€el0 KoMIaHii. JIF0AChKUI €eMEHT BHUCTYMNAa€ OJHOYACHO SK JIKEPENo
pU3HMKY 1 SIK Horo kommeHcaTop. ToMy y CydaCHHUX MOJENSIX O€3MEeKH JIIOACHKUI
KOMIIOHEHT PO3TJISIIA€ThCS HE 130JbOBAaHO, a SK IHTETPOBaHA YacTHHA CHCTEMHU
YIPaBIIHHS PU3UKOM.

CyKynHICTh ONMCAaHUX METO/IB popMye OaraTOpiBHEBY apXITEKTypy YHpPaBIiHHS
0e3MeK0l0 CyIHOMIABCTBA. 1i eeKTHBHICTh BM3HAYAECTLCA HE JIMIIE MPABUILHUM
BUOOPOM 1HCTPYMEHTIB, a ¥ 37aTHICTIO IHTETPyBaTH PE3yJIbTaTH aHAJI3y B MPAKTUKY
MPUIHATTS pilieHb. [loeTHAHHS aHATITHYHUX MOJIeTIeH 13 TU(DPOBUMHU TEXHOJIOTISIMH,
a TaKOX PO3BUTOK KyJIbTypu O€3MEKU Cepel] CYIHOBOAIIB CTBOPIOIOTH OCHOBY JJIs
Mepexoy /10 MPOTHOCTHYHOI CHCTEMHU YIPaBJIIHHS PU3MKAMU, 3[IaTHOI 3armoo0iratu
IHIIUJIEHTAM JI0 iX BUHUKHCHHS.

TakuM 4YMHOM, OIIHIOBAaHHS HAaBITAIIMHUX PH3UKIB € KIIOYOBUM CJIEMEHTOM
Cy4dacHOi MOpchbkoi Oe3neku. BoHo 3abe3nedye MOKIMBICTh TITMOOKOTO PO3YMIHHSA
MexaH13MiB (hopMyBaHHS HEOE3IEK 1 CTBOPIOE YMOBHU JIJIsl IPUIHATTS. OOTPYHTOBAHHUX
pilIEHb Y CUCTEMI YMPaBIIHHS CYIHOIUIABCTBOM. PO3BUTOK KOMOIHOBaHMX METOIIB
aHaii3y Ta BUKOPUCTAHHS 1HTENEKTYyaJIbHUX TEXHOJIOTIM J03BOJIAIOTH MEPEHTH BiJl
PEaKTUBHOI MOJIETI «IIICJIS THIIUACHTY» 10 MTPOAKTUBHOI — «JI0 HOTO0 BUHUKHEHHS, 1110
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BIJIMOBIAAE CTpATeTIYHUM MUIIM MDKHApOAHOT MOPCHKOI Oprasizaiii 1100
dbopMyBaHHS KyJIbTypU HYJHOBOI aBapifHOCTI HA MOPI.
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