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OCOBJIMBOCTI CIBBU, AOIJIAAY 3A IIOCIBAMU TA
S3bUPAHHA BPOYKAIO IIPU BUPOIIIYBAHHI
O3UMOI'O PIITARY

Kopuak Mukoja MukoJjainoBu4
K.T.H., JOLIEHT
3aksaj BUIIOi OcBITH “TloAUIBChKUI Aep)KaBHUN YHIBEPCUTET

O3umuii pinak — BUCOKOPEHTa0eNIbHA OJIiifHA KYJIbTYpa, 1110 BUPOILLYETHCS IS
orpuManHs oiii (48-52% y HaciHH1), MaKyxu Ta sK paHHIid meaoHoc. B VYkpaini
BUpOIIy€eThcss TnepeBakHO B Jlicoctemy Ta Ha [lomicci. YcmimHe BUpPOITYBaHHSA
BUMarae JOTpPUMaHHs arpoTexXHIYHUX HOpM (cTpoku 10-20 cepnns, BuciB 60-120 Tuc.
HacClHUH/M?) 1y (OPMYBaHHS PO3BHHEHOI KOPEHEBOI CUCTEMH, L0 3a0e3reuye
BpoxaiHicTh 45-70 w/ra [1, 2].

Cieba. Jlyi1 HOPMAJILHOTO PO3BUTKY POCIMHAM pillaka Mepes BXOMKECHHSIM B
3umy Tpeba 60-80 muiB 13 cymoro Temmepatyp 600-700 °C. Ilel mepion Bimirpae
BH3HAUYaJIbHY POJIb y MPOIIEC ajanTailii mociBiB 1 popMyBaHHI MallOyTHHOTO BpPOXKalo.
O3umuii pinak HEOOX1THO BUCIBATH Ha JIBA-TPU THXKHI paHIlIe ONTUMAIbHUX CTPOKIB
ciBOM o3umoi mienui. Kpamum crpokom ciBOu € nepiog 3 20 mo 25 ceprHs 1, sIK
BUHATOK, 10 1 BepecHs [3].

Pimak moOpe 3umye miji CHITOBUM MOKPUBOM, 1 HaBITh y O€3CHIKHI 3UMHU (TIpU
TeMriiepatypi 110 -25 °C), SKIIo 10 HACTaHHS 3UMH POCIUHU 3arapTyBaJIUCS ¥ yTBOPUIIH
po3eTky 3 6-8-mu 10 10-TH TUCTKIB 32 BUCOTH 10-15 cM, Mat0Th BUHECEHI TOUYKH POCTY
HaJl TMOBEpXHEK IpyHTy Ha | cM Ta niamerp kopeneBoi mmiiku 0,6—1,0 cwm.
OnTuManbHOIO HOPMOKO BUCIBY € 1,5-2,0 MJIH. CXO0XOro HaciHHA Ha rekrap (5—7
Kr/ra).

CiBOy Kkpaille TPOBOJUTH CYIIIBHUM criocoOooM. ['nmuOuHa 3apoOku HACiHHS
CTaHOBUTH 2—3 cM. ['ycToTa CTOSIHHSL POCIMH Nepes 3UMIBJICI0 MOBUHHA CTAaHOBUTH
90100 1mT/M?, 1110 ICTOTHO BILIMBA€E HA BUHECEHHS POCIMHAMM TOUYKU POCTY B OCIHHiM
nepioJi, pO3BUTOK KOPEHEBOI CUCTEMHU, 3a0e3reuye JoOpuil 010J0TYHUN PO3BUTOK,
MEPE3UMIBIIIO Ta MIPOYKTUBHICTh. UMM OiIbIIIa TYCTOTA, TUM TipIlia 3UMMOCTIAKICTS 1
HIKYa MPOJAYKTUBHICTH pilaka.

3axucm nocisie. OOpoOka TOCIBIB BiJl WIKIJHUKIB TMPOBOJUTHCS TMICIS
BU3HAYCHHS MTOPOTY MIKO0YMHHOCTI. CBO€YacHE BUSIBJICHHS IITKITHUKIB 1 TPOBEICHHS
XIMIYHHX 00pOOOK JO03BOJISIE€ HAIIMHO 3aXUCTUTH ITOCIBH pinaka [3].

VY mepion Bereramii s O0pOTHOM 13 XPECTONBITUMH OJIIIKAMU CXOJU
OOMPUCKYIOTHh OJTHUM 3 MpernapariB: cymi-anbda, k.e. 0,3 n/ra; geruc, 2,5% k.e. — 0,25
n/ra; 3o050H K.e. 1,5-2,0 n/ra; kapare 050 EC, k.e. — 0,15 n/ra; y ¢a3zy Oyronizarii
MpPOTH IIKIAHUKIB TE€HEPAaTUBHUX OpraHiB (pilakoBUH KBITKOi[, NPUXOBAHO-
XO00OTHHUKH, PIMTAKOBUN MWIBIIMK, KJIOMHK): Aenuc, 2,5% k.e. — 0,25 51/ra; 30710H K.€. —
1,5-2,0 n/ra; kapare 050 EC, k.e. — 0,15 n/ra; ¢pydanoH, k.e. — 0,6-0,8 n/ra.
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IIpu ciBO1 B onTUMaiibH1 CTPOKH, IKICHOMY MEPEANOCIBHOMY 00pOOITKY IPYHTY,
palfioHaJgbHIil HOpMI BUCIBY HEOOX1IHOCTI B 00poTHO1 3 Oyp'sstHaMu B MOCIBaxX pinaky
HE BUHUKAE.

CyyacHi copTH pinaka BiI3HAYAIOTHCS MIABUIICHOIO CTIMKICTIO JO OCHOBHHX
xBopo0. 3a HEOOXIHOCTI MOCIBU pilmaka MPOTH HECTPaBXKHBOI OOPOITHUCTOI POCH,
017101 Ta CBITJIOI IIIMUCTOCTI OOTIPUCKYIOTH (QYHTIUAOM criopTak aibda, 38 % (1,5—
2,0 n/ra), a mpoTu nepoHocnopo3y — ansT, 80 % 3.m. (1,2—1,8 n/ra) [3].

36upanus epoowcaro. Ciii BIAMITUTH, IO CKJIQJAHICTh 30MpaHHS pinaka
MOB'sI3aHAa 3 JIy»Ke MaJUM pO3MipoM HaciHHA (1-2 MM), TOMy HaBITh MPU HE3HAYHUX
MOPYIISHHSIX TEXHOJIOT1l MOXJIMBI BEJIMKI BTpAaTH HACIHHS. TeXHOJIOT1YHA CTUTIIICTh
BBAXKAETHCSA JIOCATHYTOI, KOJIM HACIHHS Ma€ THUIIOBE IJisi COPTY (YOpHE, YOPHO-
KOpPUYHEBE) 3a0apBiieHHs. Y pasi JOTUKY POCIWH CTPYUYKH MOBHHHI “‘lIenecTiTu”. 3
METOIO 3MEHIIIEHHS BTPAT Yepe3 HEPIBHOMIPHE O3PIBAHHSA 1 pO3TPICKYBaHHS CTPYUKIB
POCIMHM JOLIJIBHO CKOLIYBaTH y BaJKU y a3y >KOBTO-3€JIEHOI CTUIJIOCTI MpH
noOypinHi 50 % HWXHIX CTpy4KiB BosorocTi HaciHHS Big 30 1o 35 %. CkouryBaHHS
npoBoJATh >kHHBapkamu JKBII-6,0 mpu mBunakocti 10-12 km/rox. Ilpu upomy
MOTOBUJIO CTaBJIATh Y KpaltHE BEPXHE MOJOKEHHS, 1100 BOHO Maiixke He Opasio ydacTi
B KoMmOaliHyBaHHI. Bucora 3pi3y pociauH noBuHHa OyTH He MeHmow 20-25 cwm.
OOMoOJI0uyBaTH CKOILIEHY Macy CIiJl MpPU BOJIOrOCTI HaciHHS Ha piBHI 10—12 %.
[TinOuparoTh Basiku kKoMmOaitHaMu npu oOepTax 6apadana 600 06/XB, a BEHTHIISITOpA —
380 o6/xB [3].

Po3zninbHe 30MpanHs pu BOJIOTOCTI HAaciHHA HUk4Ye 10 % He peKoMEeHAYEThCs
yepe3 BUCOKI BTpaTH, BUKIUKaHI oocunaHHsM. [Ipu Bomorocti HaciHHs noHan 14 %
Oyne HeoOX1qHICTh B Woro BucylryBaHHI. [IpaBunbpHUI BUOIp cmocoOy 30upaHHs Ta
IPOBEJICHHS MOro B CTUCHI CTPOKHM CIpHUSi€ 3MEHIICHHIO BTpaT HACiHHI Ta
MOJIMIIIEHHIO Horo sikocTi. [IpsiMe komOaliHyBaHHS piraka MOKIJIMBE HA YUCTUX BiJl
Oyp'siHIB MOCIBax 3 PIBHOMIPHUM BHU3PIBAHHSIM CTPYYKIB 1 BOJIOTICTIO HACIHHS HE
oinbiie 14%.

3 METO MPUCKOPEHHS JOCTUTAHHS HACIHHS Tepen 30upaHHsM 3a 9—11 nHiB
JOIIIILHO 3aCTOCOBYBATH JIECHKaIlito MociBiB persionoM 150 WS B.p. B 1031 3,0 5i/ra.

Butpatu po604oro po3urHy Mpu Ha3eMHOMY OONPUCKYBaHHI CKJIagatoTh 250—
300 n/ra, npu aBiauiinomy — 5075 n/ra. [Ipu upoMy 30MpaHHSI MOYMHAIOTh, KOJIH
HACIHHS TBEpPJHE 1 CTa€ TEMHUM, a HEJI03p1ie HACIHHSA cKJafae He Ouibiie 3 %. Yucno
o0epTiB 6apabaHa rpu npssMoMy KoMOaltHyBaHH1 1ABUITYIOTH 10 800.

JUis  momepeHbOro OYMIICHHS HACIHHS BUKOPHUCTOBYIOTH CTaHAAapTHI
3€pHOOYMCHI MAalllMHHU, Ha AKUX BUAUIAIOTH 10 50 % momimok. BropunHy o4MCTKY
HACIHHSA pinaka, ke TOBUHHO MaTH BOJIOTh He Oubine 12 % Ta qomimok He Oibiie 20
%, MPOBOASTH HA CYYACHUX 3€PHOOYMCHUX MallnHAX [3].

BucnoBku. /[ mpaBUILHOTO MPOBEACHHS TEXHOJOTIYHUX OIepalliii ciBOwH,
JOTJISIAY 3a MOCiBaMM Ta 30MpaHHS BPOXAal MNpPHU BUPOLIYBAaHHI O3UMOIO PIMAaKy
MOTPIOHO YITKO JOTPUMYBATHCS arpoTEXHIYHMX BHUMOI Ta BpPaXOBYBaTH MOro
0COOMBOCTI SIK KyJIbTypH [4-13].

10
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Abstract: The article presents a comprehensive economic assessment of honey
plants cultivation within the organic farming system in the steppe zone of Akmola
region. Production costs, income from honey and seeds, profit, and profitability levels
are analyzed, taking into account biological pollination by bees. It was found that the
highest economic effect i1s achieved by combining honey-yielding and seed crops
within a honey plant conveyor system. Organic cultivation technology with mandatory
bee pollination forms a sustainable agricultural business model with high profitability
and reduced production risks.

Keywords: honey plants, organic farming, economic efficiency, bee pollination,
profitability, seed production, honey plant conveyor.

The development of organic agriculture in the steppe zone of the Akmola region
requires a scientifically substantiated assessment of the economic efficiency of
melliferous crops. Under conditions of arid climate, moisture deficiency, and high
variability of weather factors, the implementation of sustainable agrotechnologies
based on minimizing external inputs and actively utilizing the biological potential of
agroecosystems becomes particularly relevant [1, p. 189].

Organic production implies the rejection of mineral fertilizers and synthetic plant
protection products, thereby increasing the importance of biological intensification
factors. One of the key elements of such a system is the use of bee pollination, which
ensures an increase in the yield of entomophilous crops [2, p. 42].

Melliferous crops perform a dual function: they provide commercial honey
production and form seed products that serve as an additional source of income [3, p.
15]. Biological pollination by bees acts as a key factor in increasing seed productivity
and ensuring the stability of agricultural production.
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The objective of this study is to provide a comprehensive economic evaluation of
melliferous crops in the organic production system, considering income generated from
honey and seed yields.

Materials and Methods. Economic calculations were performed using regulatory
and analytical calculation methods based on market prices as of January 1, 2025. The
following parameters were taken into account: direct production costs; seed costs;
machinery depreciation; labor costs including social contributions; other
administrative expenses; revenue from honey; and revenue from seed sales. The selling
price of honey was assumed to be 3,000 KZT per kilogram. Seed yield was calculated
taking into account bee pollination. Profitability was determined using the formula: R
= Profit / Costs x 100%.

The regional climate is sharply continental, with an average annual precipitation of
300-350 mm and a high probability of droughts, which necessitates the selection of
resilient crops and the optimization of agricultural practices [4, p. 143].

Cost and Revenue Structure. Total costs per hectare include agrotechnical
operations, seed costs, labor expenses, and other associated expenditures. In the
organic production system, there are no costs related to mineral fertilizers or chemical
plant protection products, which reduces the financial burden and enhances
environmental sustainability. The highest expenses are associated with the purchase of
high-quality seed material and pre-sowing soil preparation. Labor costs account for
approximately 18-20% of the total production costs.

Table 1.
Economic Indicators of Honey Production (2025)
Honey Revenue Costs
Crop Yield (KZT) (KZT) Profit (KZT) Profitability (%)
(kg/ha)
Alfalfa 320 960 000 265 500 694 500 262
Sainfoin 280 &40 000 286 500 553 500 193
Sweet Clover 350 10%%0 259 500 790 500 305
Mustard 170 510 000 251 500 258 500 103
Rapeseed 90 270 000 251 500 18 500 7
Sunflower 75 225 000 251700 —26 700 —11
Buckwheat 95 285 000 259 500 25500 10
Phacelia 352 10%%6 270 500 785 500 290

The analysis shows that the most profitable crops in terms of honey production are
sweet clover, phacelia, and alfalfa, while sunflower and rapeseed demonstrate low
profitability.

Comprehensive Assessment (Honey + Seeds).
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Table 2
Comprehensive Economic Efficiency of Honey Plants (2025)

Crop T"tleRZelY)e““e Costs (KZT) | Profit (KZT) Profitability (%)
Alfalfa 5760 000 265 500 5 494 500 2070
Sainfoin 5 430 000 286 500 5143 500 1797
Sweet Clover 3375 000 259 500 3115 500 1201
Mustard 3 435 000 251 500 3 183 500 1266
Rapeseed 2895 000 251 500 2 643 500 1 050
Sunflower 3 945 000 251 700 3693 300 1467
Buckwheat 2 685 000 259 500 2 425 500 934
Phacelia 3 136 000 270 500 2865 500 1 060

The data indicate that the main income is generated through seed sales, while biological
pollination by bees increases seed yield by 50-80%.

A comprehensive approach to economic assessment demonstrates the significant
advantages of an organic honey plant conveyor system. Biological pollination:
increases seed yield; raises farm income; stabilizes economic indicators; reduces
production risks; enhances product competitiveness. Even crops with moderate honey
productivity become highly profitable when seed production is considered. The
inclusion of crops with different flowering periods ensures continuous nectar flow and
balanced apiary workload, further increasing the efficiency of agricultural production.
Organic minimal-input technology reduces dependence on external resources and
meets modern requirements of sustainable agricultural development.

Conclusion. Honey plants in the organic farming system ensure high economic
returns. The primary income is generated through seed sales under mandatory bee
pollination.

The most profitable crops are alfalfa, sainfoin, and sunflower (considering
combined income). Combined production of honey and seeds increases profit by 5-10
times compared to mono-production.

The implementation of a honey plant conveyor system in the steppe zone of the
Akmola region is economically justified and represents a sustainable direction for the
development of organic agriculture.

References:

1. Seigalina, S.M., Zhanibekkyzy, M., Zhumagaliev, A.D., Seilkhanov, S.K. and
Sagatbekov, A.B., 2025. Efficiency of implementing bee pollination in seed crops of
entomophilous plants in the East Kazakhstan region. Gylym zhane Bilim (Science and
Education), 5(3), pp.189-198.

2. Abdrakhmanov, K.K., 2020. Increasing crop productivity through the use of bee
pollination. Bulletin of Agrarian Science of Kazakhstan, 3, pp.42—47.

3. Akhmetov, R.B. and Kim, S.A., 2019. The role of entomophilous pollination in
increasing oilseed crop yields. Agrarian Science, 4, pp.15-21.

15



AGRONOMY
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

4. Saurov, S.E. and Serekpaev, N.A., 2025. Assessment of the potential of perennial
leguminous crops for the formation of a honey plant conveyor under arid steppe
conditions of the Akmola region. 3i: Intellect, Idea, Innovation — Multidisciplinary
Scientific Journal of Kostanay Regional University named after Akhmet Baitursynuly,
2, pp-143—154. https://doi.org/10.52269/RWEP2521143

16



ANIMAL HUSBANDRY
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

E®OEKTUBHICTb BUKOPUCTAHHA KOMBIKOPMY
BJIACHOI'O BUPOBHUIITBA Y TEXHOJIOT'II
BUPOBHULTBA MOJIOKA KOPIB

Komap Anna OuaeriBHa,
y4eHu1s [ 1o10chKoro nineto
I'monockkoi cinbehkoi pagu HoBoykpaincekoro paitony Kipoorpaacekoi o61acTi

HaykoBi kKepiBHUKH:

bonnapuyk Csitiana BiraniiBHa,

KaHauaaT 010JI0TTYHUX HAYK, IOLEHT Kadeapu MOITyKy, psITYBaHHS Ta aBlalllifHOL
0e3MeKn yKpaiHChKOI Jep KaBHOI JIbOTHOT aKaaemil

MoxoHpk0 AHXella AHATOITIIBHA,
BUMTEIb XIMiT Ta O1oJorii ['1ogockkoro Jiiero ['1010ckkoi CiibChKOi paau
HoBoykpaincekoro paitony KipoBorpaacekoi o0acTi

MosouHe CKOTapCTBO € BaXKJIMBOIO Taly33i0 CUILCHKOTO rOCIIOAApCTBa YKpaiHw,
OCKINBbKH 3a0e3nedye HaceleHHS I[IHHUMH NpPOAYyKTaMu XapuyBaHHA. OmHHM 13
KJIFOUOBUX YMHHUKIB MBUIIECHHS MPOyKTUBHOCTI MOJIOYHUX KOPIB 1 SIKOCTI MOJIOKA
€ pallioHaJIbHa TOIBIIs, 30KpeMa BUKOPUCTAaHHA 30aJ1aHCOBAaHUX KOMOIKOPMIB.

Kpim Toro, B ymoBax 3pOCTaHHS BapTOCTI MOKYIMHUX KOMOIKOpPMIB OCOOJIMBO
aKTyaJbHUM € BUTOTOBJICHHS KOMOIKOPMIB BJIACHOTO BHUPOOHHUIITBA, IO JIO3BOJISE
3MEHIIIUTH BUTPATH, KOHTPOJIOBATH iXHINW CKJIAM 1 MIABUILYBaTH €(EKTUBHICTH
TEXHOJIOT1i BUPOOHUIITBAa MOJIOKa. Lle 3yMOBIIIOE HEOOXIHICTh PETEILHOTO BUBYCHHS
TEXHOJIOT1i BHUPOOHHMIITBA MOJIOKA KOpPIB Yy TOCHOAAPCTBI, JI€ 3aCTOCOBYETHCA
KOMOIKOPM BJIACHOTO BUPOOHMIITBA. BHBUEHHS €()EKTUBHOCTI MOTO BUKOPUCTAHHS
J03BOJISIE OLIHUTH MOJIMBOCTI MiABUIIEHHS MOJIOYHOI MPOAYKTUBHOCTI Ta SKOCTI
MOJIOKa B yMOBaX KpH30BUX (PaKTOPiB, IO MA€ BEIUKE MPAKTUYHE 3HAUCHHS IS
PO3BUTKY T'OCTIOAApPCTBA.

Metow po0oTM Oyja0 BU3HAYUTU €(EKTUBHICTb BUKOPHCTAHHS KOMOIKOpPMY
BJIACHOTO BHPOOHHUIITBA Y TEXHOJIOTii BUPOOHHIITBA MOJIOKA KOPIB Ta OI[IHUTH HOTO
BIUIMB Ha MOJIOYHY MpPOAYKTHBHICTH 1 SIKICTh MOJIOKA B YMOBax ToOCIOAapCTBa
HoBoyxkpaincrekoro paiiony KipoBorpaacekoi o0iacri.

JIist MOCSTHEHHSI 3a3HA4YeHOI METH POOOTH TMOCTaBWIM Tepen Co00K Taki
3aBAaHHA JOCJiIKeHH:

v OxapakTepu3yBaTH yMOBH YTPHUMAHHS Ta TOMIBJII MOJIOYHHX KOpiB y
TOCTIOIapCTBI.

v OLiHUTH HUBY Macy Ta PiBeHb MOJIOYHOI MPOIYKTHBHOCTI KOPIiB OCHOBHOTO
cTaja.

v  BUBUMTH CKJIa[ 1 TEXHOJOTIYHI OCOOIMBOCTI BHTOTOBJIEHHS KOMOIKOpMY
BJIACHOTO BUPOOHMIITBA.

17



ANIMAL HUSBANDRY
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

v IlpoananizyBaTi  €()EKTUBHICTh BUKOPHCTAHHS KOMOIKOPMY  BIIACHOTO
BUPOOHUIITBA HA MOJIOYHY MPOAYKTUBHICTD 1 IKICHUI CKJIaJ MOJIOKA KOPiB.

v TIpoaHamisyBaTd €KOHOMIUHY €(EeKTHBHICTh BHKOPHCTAHHS KOMOIKOpMY
BJIACHOTO BUPOOHMIITBA.

v/ Po3po0uTH npakTHYHI PEKOMEHIAIIII 1010 YIOCKOHAICHHS TEXHOJIOTII TOIiBII
KOPIB 13 BUKOPUCTAHHSAM KOMOIKOPMY BJIaCHOTO BUPOOHMIITBA.

O0’eKT I0C/iAKEeHHA — TPOLIeC BUPOOHMIITBA MOJIOKA KOPIB Yy TOCIOAApCTBI
HoBoykpaincekoro paitony Kipoorpaacekoi 061acTi.

Ipeamer pociaixxeHHsi — €(DEKTUBHICTh BUKOPUCTAHHS KOMOIKOPMY BJIACHOTO
BUPOOHUIITBA y TEXHOJIOTIi TOJIBJII MOJIOYHHUX KOPIB Ta HOTO BIIUB HAa MOJIOYHY
IPOJIYKTUBHICTB 1 IKICTh MOJIOKA.

MeToam goc/aiiKeHHs. Y poOOTI BUKOPHUCTAHO 3arajbHOHAYKOB1 METOIM (aHalIi3,
CUCTEMAaTH3allisl, y3araJibHEHHsS), TCOPETUYHI METOJM aHaji3y HAyKOBHX JIKEpe,
EMITIIPUYHI METOJU (CIOCTEPEKEHHS, EKCIIEPUMEHT, BUMIPIOBaHHS, 3BaKYBaHHS), a
TaKOX METOJAU KUIbKICHOTO Ta SIKICHOTO aHalli3y OTPUMAHUX JAHUX 1 rpaplyHOro
B1I00pa’KE€HHS PE3yIbTaTIB JOCIIIKEHb.

HaykoBe 3HauyeHHsI TOJSTae y JOCHIIKEHHI OCOOJMBOCTEH BUKOPHUCTAHHS
KOMOIKOpMY BJIACHOT'O BUPOOHMIITBA Yy TEXHOJOTIi TOJIBJII MOJIOYHHUX KOpIB Ta
BCTAHOBJICHHI HOTO BIUIMBY HA MOJIOYHY MPOAYKTHBHICTH Ta SKICHHMA CKJIaJl MOJIOKA
KOpiB B YMOBaxX KOHKPETHOTO TrocmoiapcTBa. Y poOOTi y3araJlbHEHO pe3yJbTaTH
HayKOBO-TOCIIOJIAPCHKOT0 €KCIEPUMEHTY, IO JO3BOJIMJIO JIOMOBHUTU HAasiBHI JlaH1
o/10 €PEKTUBHOCTI 3aCTOCYBaHHS KOMOIKOpPMIB y Cy4YacHHMX YyMOBaxX BEJEHHS
MOJIOYHOTO CKOTapCTBa Ta BpaxyBaTH BIUIUB IMOPOJHUX OCOOJIMBOCTEH KOPIB Ha
MIPOTYKTUBHI TOKAa3HUKH.

IIpakTHyHe 3HAYEHHS JOCTiIKEHHs . 3aIIPOIIOHOBAaHI MPaKTHUYHI peKOMEHIAITI]
I0JI0 YAOCKOHAJIEHHSI TEXHOJOTIi TOMIBII KOpIB 13 BUKOPUCTAHHSM KOMOIKOPMY
BJIJACHOTO BHUPOOHMIITBA MOXYTh OYTHM BIPOBAIKEHI y BHPOOHHYY JISJIBHICTH
roCro/IapCcTBa, a TAKOK BUKOPUCTAHI B 1HIIMX MOJOYHHUX FOCIOAAPCTBAX 31 CXOKUMHU
YMOBaMH YTPUMaHHS TBapuH. Pe3ynbTaTd MOCTIIKEHHS MOXXYTh OyTH 3aCTOCOBaHi
MiJl Yac KOPUTYBaHHS PAIiOHIB TOJIBJI, MiJBUIIEHHS MOJOYHOI MPOJTYKTUBHOCTI Ta
MOKPAIICHHS SIKOCTI MOJIOKA.

MosouHa POAYKTUBHICTH KOP1B 3HAYHOIO MIPOIO 3QJICKUThH BiJl PIBHS Ta SIKOCTI iX
roqiBii. Came xapuyBaHHS 3a0e3Meuye OpraHi3M XyA00u MOKMBHUMHU PEYOBHHAMM,
HEOOXITHUMU I TMIATPUMAHHS KUTTEBUX (PYHKIIIH, POCTY, PO3BUTKY Ta YTBOPEHHS
Mosioka [2]. IToBHOIIIHHA TOMIBJISI MOJOYHUX KOPIB Tependavae 3abe3nmedeHHs iX
CHEpPri€0, MPOTEIHOM, MIHEPAIBHUMH  pPEUYOBMHAMU Ta  BITaMIHAMH Y
CHIBBIAHOIIEHHSAX, M0 BIAMOBIMAIOTH  (PI310JOTIYHOMY CTaHy Ta  PIBHIO
MPOTyKTUBHOCTI TBapuH [3].

[TutanHs onTUMI3aIli TOMIBI SIK OCHOBHOTO YMHHUKA MOJIOYHOT MPOTyKTUBHOCTI
nepelyBae B LIEHTP1 yBaru 0araTb0X HayKoOBIIB. 30kpema, akaaeMik I. 1. I6arymiin y
CBOIX IMpausx J0BOIAUTH, 1[0 MOBHOIIIHHA TOJIBIS € (yHIAMEHTOM JJis peaizalii
T€HETUYHOIO MOTEHI[IaTy TBAPUH, TOJII K MOPYILIEHHS 0ajaHCy eHeprii Ta MpoTeiHy B
palioHi MPU3BOAUTH J0 3HIKEHHS TpoaykTuBHOCTI Ha 20- 30% mie 10 MOsBU
KJIIHIYHUX O3HAK 3aXBOPIOBaHb TBApUH [1].
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JlocipkeHe ToChoIapCcTBO Ma€ MIIHY KOpMoBY 0a3y. st romiBii TBapuH 3a
CE30HAMH POKY BUPOIILYIOTH 1 3aTOTOBIIIOIOTH POCIUHHI KOPMH BIaCHOTO BUPOOHUIITBA
B JIOCTaTHIN KUTBKOCTI. J[71s1 ToiBIi Xy1oOu B MITHIN NEpio BUPOIIYIOTh OJHOPIYHI 1
OaratopiuHi KOPMOBI KyJbTYpPH: O3UME >KHTO, 3J1aKOBO-O00O0BI CyMilri, ecCIapIieT,
JOLepHY, KyKypya3y Ta iHmm. CyXOCTIHHHUX KOPiB 1 MOJIOAHSIK TOAYIOTh 3€JICHUMH
KOpMaMH Ha BUTYJIbHMX MalJaHUMKax OuTs mpuMilieHsb. J(iifHUM KopoBaMm po3JaloTh
KOPM y KOpIBHHKaX Ha KOPMOBI CTOJIH.

Ha 3umoBuii nepion 1jist roAiBI1 TBApUH 3arOTOBIIOIOTH CIHO, COKOBHTI (CIHAX,
CUJIOC, KOPEHETIOAM) 1 36pHOBI KOPMU. 3aroTOBIISIIOTH CIHO MPECOBAHUM CIOCOOOM,
JUISL 4OTO CKOIIEHY 1 MiJICYUIEHY 3elieHy Macy TpaBu 110 Boisorocti 25-30 %
nigoupaoTh TIOK mnpecoM. I[licns gocylryBaHHS TIOKM CiHA 3aBaHTAXYIOTh Y
TPAHCIIOPTHI 3aCO0M 1 BHMBO3STH Y CIHOCXOBHIIA, SIKI PO3TAIlOBaHI HA KOPMOBOMY
JIBOP1 HAa TEPUTOPIi MOJOYHOI (pepMU. 3arOTOBIIOIOTH Pi3H1 BUIU CiHA: CISHE 3JIaKOBE,
cisiHe 6000Be, 6000BO-3/1aKOBE Ta PI3HOTPABOBE.

OCHOBHMMH BHJIaMU KOpMIB, JUIsl TBApPUHHUIITBA, € KOHLEHTpOBaH1 abo
3€pHOCYMIIII, cepell TPyOuX KOpMIB — CiHO, a CepeJl COKOBUTUX — 3€JICHI TpaBu i
cwioc. BaxnuBe 3HaueHHS y XapuyyBaHHI CUIbCBKOTOCHOJAPCHKUX TBapHH Mae
KYKypy/3a, sSIK OJ1H 3 €HepreTUYHUX KopMiB. KpiM TOro y rocnoiapctsi BUpOIIYIOTh
KYKypyJ3y Ha cuioc Ta 3epHO. OTXe, TOCHOJIapCTBO Ma€ yci HEOOX1JHI KOPMOBI
3aco0u 711 BUPOOHUYOTO MPOIIECY y Tamy3l TBAPUHHUIITBA i OTPUMAHHS JTOXOAY Bl
MPOJIAXy OJIMHUX 1 36PHOBUX KYJIBTYP.

Bnponosx nucromaga wmicsusg 2025 poky B rocmnojgapcti OyB IpOBEICHUIA
KOPOTKOYACHUH HAyKOBO-TOCHOJAPCHhKUI  JOCHiA 3 BHUBYEHHS €(EKTUBHOCTI
BUKOPUCTAHHS BIACHOTO KOMOIKOpMY Ha MOJIOYHY MPOTyKTUBHICTh Ta AKICHUHN CKJIaJ
MOJIOKa KOpiB, TpUBaJicTiO 15 nHiB. MartepiaioM HoCiiKeHHS OyB KOMOIKOPM, IO
MICTHUB: 36pHOBY 0a3y, O1JTKOBY YaCTHHY, MIHEpaJIH, BITAMIHHO-MIHEpaJIbHUHN MPEMIKC,
OikapOOHAT HATPIIO Ta OAraTOKOMIIOHEHTHUM aJcOPOEHT MIKOTOKCHHIB. Bes cymimn
sBjsiIa coO0K CyXy >KOBTYBATO-CIpOrO BIJITIHKY J00aBKy, TpyOoro mnomeny 3
MPUEMHUM 3aI1aXOM, SIKY 3T0JIOBYBaJd y BOJIOTOMY BUTJIAJII HIiCHs CiHA, PO3AUIMBILA
1000BY 7103y Ha 2-3 NMPUHOMH.

JIisi BUpIIIEHHSI TOCTABJIEHOI METH OyJo COPMOBAHO NOCHIHY 1 KOHTPOJIbHY
rpynu KopiB o 10 roiiB y KOXHIN, cepell IKUX: 5 TOJI1B YKPaiHChKOI YepBOHO-PSI001 1 5
roJii TOJITUHCHKO1T TopoAu. ITia1ocniIHUX TBApUH y TPYIHU MIIOUPAIIH 32 NPUHLIUIIOM
aHajoriB, ToOTO 3 ypaxyBaHHSAM IOPOJIY, BIKY, *HBOI MacH, (i310JIOTIYHOTO CTaHy,
nepioy JakTaIlli Ta piBHSI MOJIOYHOI MPOJAYKTHBHOCTI Ha MOYATOK mocminy. Takui
miaxig  3a0e3nednB OO0 €KTUBHICTH Ta JOCTOBIPHICTh OTPUMAHUX Pe3yJIbTaTiB.

JlociiKeHHs B TOCTIOAapCTBI MPOBOIMIIM 33 HACTYITHOIO CXEMOIO SIKa MOoaHa y TaOIuLl
1.

Tabmums 1.
Cxema HayKOBO-TOCIOJAPCHKOTO JO0CIITY
['pyna KiJIbKiCTh TBApHUH, TOI. Cxema rojisii
KonTposibHa 10 OcHOBHMII pailioH
Jocmpana 10 OcHOBHUI paIlioH + BIaCHUI
koMOikopm (5,8 xr / no0y)
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I"oniBist KOPiB KOHTPOJIBHOT TPYNH 31HCHIOBAIACS JIMIIE 332 OCHOBHUM PalllOHOM,
TBapUHH JOCIIHOI TPYIHU J0JaTKOBO OTPUMYBAIM KOMOIKOPM Yy BCTaHOBJICHIM HOpMIi
Ha OJHY ToJIoBy 3a a00y. KopmMu OCHOBHOrO pamioHy HiAJOCTITHAM KOpOBaM
3roJIOBYBaJIM JIBiUl Ha 100y, JOCTYN TBapHH JO BOJM 1 KyXOHHOI coyli OyB BUIbHUU.
Takum 4MHOM, YMOBH YTPHMAaHHS, PEKUM TOJIIBII, HAIyBaHHS Ta JOITHHS MPOTATOM
YChOTO TEPIOTY OCTI Ay OyIU OTHAKOBUMH JJist 000X rpy (puc.l).
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Puc. 1. Hpouec TOJIIBII KOplB y FOCHOI[apCTBl
(boto Komap Annu, 3po6aeno 02.12.2025)

Came TOMy Tmepes aHagi30M pE3ydbTaTiB  MOJOYHOI  MPOTYyKTUBHOCTI
MPEICTABJIICHO CKJIAJl PalliOHy TOJIBII KOPIB KOHTPOJBHOI Ta JIOCHIIIHOI TPYII, SIKAN
MPEJCTaBIICHO B TaOMIII 2.

Tabnuus 2.
[TopiBHANIBHUI CKJIAJ palliOHy FOAIBI1 KOPIB KOHTPOIBHOI Ta JOCIIIHOT TPy
(KT Ha OJIHY T'0JIOBY 3a J100Y)

KopMoBi KOMIIOHEHTH KontponesHa rpymna | locmigHa rpyna

CiHo no1iepHOBE 6,0 6,0
CiHO 371aKOB€ 4,0 4,0
Cunoc KyKypya3siHui 22,0 22,0
Cinax (60060B0-311aKOBHI) 8,0 8,0
Conoma 3,0 3,0
Sluminb (IepTh) 2,5 2,5
Kykypynza (nepth) 2,0 2,0
[Tmenuus (nepthb) 1,5 1,5
[TaTtoka KopmMoBa 1,0 1,0
Makyxa/mpoT COHSIITHUKOBUN 1,2 1,2
KoMm0ikopM BJIaCHOTO BUPOOHMIITBA | — 5,8
Cisib KyXOHHA 0,05 0,05
Kpeiina kopmoBa 0,02 0,02
Pasom partion, kr/mo0y 51,27 57,07
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AHaJi3 TabnuIll CBIMYUTH MPO T€, IO PAIIOHW TOMIBJIlI KOPIB KOHTPOJIBHOI Ta
nochigHoi rpym Oynu chOpMOBaHI 3a MPUHIIAIIOM MaKCHUMAaJbHOI OJTHAKOBOCTI
0a30BHX KOPMIB, 110 € HEOOXITHOIO YMOBOIO MPOBEACHHS HAyKOBO-TOCIOAAPCHKOTO
excriepuMeHTy. OCHOBY paiioHy B 000X Tpyrnax CTaHOBWJIM 00’€MHI KOPMH — CIHO,
ClH@X, CHJIOC KyKypyA3sSHUH, sKi 3a0€3MedyloTh KOPIB KIITKOBHHOIO, CHEPTI€I0 Ta
CHPUSAIOTh HOPMaJbHIN poOOoTI pyOIs. BukopucTaHHs JTIOLEPHOBOTO CiHA y CKIIAl
paIlioHy € BaKJIUBUM JKEPEJIOM POCIMHHOTO MPOTEIHY Ta KaJbI[il0, IO MO3UTHBHO
BILJIUBA€ HA MOJIOYHY ITPOJYKTUBHICTH 1 IKICHUM CKJ1a] Mojoka. CHIIOC KYKYpYA3SHUN
€ OCHOBHUM EHEPreTUYHUM KOPMOM, SIKUW 3a0e3Meuye BUCOKY KOHIIEHTPAIlIO JETKO
NepeTpaBHUX BYIJICBOAIB, 0OCOOJHMBO BaXKJIMBUX Y MEPIO/I JaKTaIlii.

Jlo ckiamy paiioHy TakoX BXOJMJIM KOHLIEHTPOBaHI KOPMU — JEPTh SUYMEHIO,
KYKYPY/34 Ta MIICHUIT, SKI T1BUIIYIOTh CHEPreTUYHY LIHHICTh paIrlioHy. BBeaeHHs
KOPMOBOI TMaTOKH CHpUSE TOKPAIICHHI0O CMaKOBUX SKOCTEM KOpMO CyMili,
NiABUIICHHIO 1i MOigaHHS Ta 3a0e3lneuye KOpiB IIBUAKO JIOCTYITHOIO EHEpIi€lo.
BaxxnuBy posb y paiioHi BiairpaBaiy OUTKOBI KOPMHU, 30KpeMa COHSIIIIHUKOBUH IIPOT,
no 3a0e3nedyye oOpraHi3aM KOpIB HEOOXIIHMMHM aMIHOKHCJIOTaMU Uil CHHTE3Y
MOJIOYHOTO OLTKA.

OCKUIbKM BBEJIEHHd KOMOIKOpPMY BJIACHOTO BHPOOHHUIITBA OYyJO OCHOBHUM
JTOCHIPKYyBaHUM (DaKTOpPOM, HACTYIIHUM €TarloM JIOCTI/DKEHHs CTajia OIiHKa MOro
BIUIMBY Ha MOJIOYHY MPOAYKTUBHICThH KOpIB. J[JIg 1IbOTO MPOBOAMIIM IIOJICHHHUMN 00K
HaJI01B MOJIOKAa B KOHTPOJIbHIN Ta OCHIIHIN rpynax. JleTanibHa TaOauIls MOASHHUX
HaJI01B 10 KOXKH1M KOPOBI 32 Mep10 AOCIITY, OKPEMO B KOHTPOJIBHIN 1 JOCTIHIN rpyTIl
nojaHo y pojaTtkax. OTpumani cepeHi pe3ysbTaTH MOKA3HUKIB IIOJIEGHHOTO O0JIIKY
HAJIOIB IIOJAaHO B TaOmUIl 3.

Ta0mmis 3.
[TopiBHsIBHUMN LTOJACHHUN 00JIIK HAJIO1B MOJIOKA Ta MOKA3HUKIB SIKOCTI
(B cepeaHbOMYy 3a mepioj Aociiny, 15 aHiB)

[Toka3Huk KonTposnbna rpyna | Jlocnigna rpyna
Cepennbo1000BUI HaJIM MoJIoKa, Kr/roi. | 10,4 11,6

Basnouii Hami#i 3a 15 anis, kr (1 ros.) 156 174

CepenHili BMICT KHUPY B MOJIOIT, %o 3,9 4,2

CepenHiii BMICT O171Ka B MOJIOIT, % 3,3 3,5

Ha migcraBi oTpuMaHuX AaHUX 3’SCyBalld, IO KOPOBHM JOCHIJHOI TPyIH, SIKI
OTPUMYBaJu KOMOIKOPM BJIaCHOTO BHUpPOOHMIITBA, Majld BHUILY CEPEAHBOJIOOOBY
MOJIOYHY TPOAYKTHBHICTH TIOPIBHSIHO 3 KOpPOBAaMH  KOHTPOJBHOI  TPYIIH.
CepenHbo1000BUM HaMIM y AOCIIIHIN Tpymi cTaHOBUB 11,6 KT, 1110 Ha 1,2 KT OijbIIIe,
HIXK Y KOHTPOJIBbHIH TpyTi fe BiH cTaHoBUB 10,4 kr. Ciij1 BIAMITHTH, 1110 BAJIOBUN HAT1H
MOJIOKa Ha OFHY KOPOBY Y JOCHIJHIN TPymi MEPEeBUIIYBAB aHAJIOTTYHUMA MOKA3HUK
KOHTPOJIbHO1 TPyNH Ha 18 Kr, 0 CBIAYUTH MPO MO3UTUBHUN BIJTUB KOMOIKOPMY Ha
PIBEHb MOJIOYHOT POAYKTHUBHOCTI.
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BaxnuBuM (pakTopoM € BUSBJICHHS MOKpAIEHHS SKICHOTO CKJIQQy MOJOKa Y
AaocaiaHii rpyni. Tak, BMICT KHUPY y MOJIOI KOPiB AOCHIAHOI rpynu OyB BUIIMM Ha
0,3 %, a BmicT Oinka — Ha 0,2 % MOPIBHAHO 3 KOHTPOJIbHOIO Tpymoto. Taki 3MiHU €
BOKJIMBUMH, OCKUTHKU IMIJABUINYIOTh MOKUBHY Ta TEXHOJIOTIYHY IIHHICTH MOJOKA.
Xotinocs 0 3ayBaXXUTH, 1110 IO3UTUBHUN €(PEKT BUKOPUCTAHHS KOMOIKOPMY BIIACHOTO
BUPOOHUIITBA TPOCTEXKYETHCA SK Yy KOpPIB YKpaiHCHKOI YepBOHO-ps0Oi, Tak 1
TOJIITUHCHKOT MOPIJ, IO CBITYUTH MPO YHIBEPCAIbHICTh MOTO [ii Ta e()EeKTUBHICTH Y
TexHoJjorii roaisii. [IpoBeneHi MOCTiHKEHHS MOKa3aiu, 10 BBEJICHHS KOMOIKOpMY
BJIACHOTO BHUPOOHMIITBA Yy PAIiOH TOJIBJII MOJOYHHUX KOPIB CIPHUSIIO IiABHIICHHIO
MOJIOYHOI TPOJYKTUBHOCTI Ta MOKPAIICHHIO SKICHOTO CKJaay MOJIOKa. 3a YMOB
OJIHAKOBUX 0a30BHX palliOHIB Ta YMOB YTPUMaHHS PI3HHUIL MIX IMOKa3HHUKaMH
KOHTPOJIBHOT 1 JIOCHIAHOI Tpyn MATBEPIKYE e(PEKTUBHICTh BUKOPUCTAHHS
KOMOIKOpPMY Y T€XHOJIOT1i BUPOOHUIITBA MOJIOKA B TOCIIO/IaPCTBI.

3a pe3ylbTaTaMy MPOBEJICHUX E€KCIEPUMEHTAILHUX JOCIHIKEHb OTPUMAIIA TaKl
BHCHOBKH pOOOTH:

1. BcraHoBieHo, 1m0 yMOBH YyTPUMaHHS MOJIOYHMX KOPIB y TOCIOAApPCTBI
BIJINOBIJIAIOTh CYYaCHUM BHMOTaM: MPUB’SI3HUM cnocCiO yTpUMAaHHS, 1HAMBIAYaJbHI
CTIAJIOBI MICIIS, MIACTUJIKA, BUTYJIbHI MaWJaHUYMKU Ta OpraHizailis TOJIBIII
3a0e3neuytoTh KOM(OPT TBapUH 1 CHPHUSAIOTH MIATPUMAHHIO BHCOKOI MOJIOYHOI
MPOTyKTUBHOCTI.

2. locniaKeHo )KUBY Macy Ta MOJIOUHY MPOJAYKTUBHICTh OCHOBHOT'O CTaJla KOpIB,
BU3HAYCHO, 110 30aJaHCOBaHI paIlioHH TOiBI1 3a0€3MeUyr0Th CTa0UIbHI MOKa3HUKU
MIPUPOCTY JKUBOI MACH Ta BUCOKHI PIBEHb MOJIOKA.

3. IlpoanamizoBaHO CKJIaJi 1 TEXHOJOTIYHI OCOOJMBOCTI  BHUTOTOBJICHHS
KOMOIKOpMY BJIACHOTO BHUPOOHMIITBA. BCTaHOBJICHO, 110 BUKOPUCTAHHS 3E€PHOBHUX 1
O1IKOBMX KOMIIOHEHTIB, MIHEpaJbHO-BITAMIHHMX J00AaBOK, a TaKOX JOTPUMaHHS
MOCTIJOBHOCTI TEXHOJIOTTYHUX €TamiB (OYMILEHHS, TMOJAPIOHEHHs, [03yBaHHS,
3MilIyBaHH:) 3a0€e3Mevuy€e OHOPIAHICTh KOPMY Ta HOTr0 BUCOKY MOKHUBHY LIHHICTD.

4. ToBeneHo e(heKTUBHICTh 3aCTOCYBaHHS KOMOIKOpPMY BJIaCHOTO BUPOOHMIITBA HA
MOJIOYHY MPOAYKTUBHICTB 1 SIKICTh MOJIOKa KOpiB. BcTaHOBJIEHO, 1110 BUKOPUCTAHHS
TaKoro KOMOIKOpMY MABHUIILY€ MOKa3HUKHU TPOYKTUBHOCTI, MOKPAILY€ SIKICHUW CKJIa
MOJIOKA Ta JO3BOJISIE ONTUMI3yBaTH BUTPATH HA 3aKYITIBIIIO KOPMIB.

5. BcraHOBNIEHO, 110 BUKOPUCTAaHHS KOMOIKOPMIB BJIaCHOTO BHUPOOHHMIITBA Yy
TOCIOJAPCTBI € TEXHOJIOTTYHO OOTPYHTOBAHUM Ta EKOHOMIYHO €(DEKTUBHUM 3aXOJIOM.
JocmimkeHo, 1o BOHO 3a0e3neuyye cTabUIbHY SKICTh KOpPMIB, 30ajlaHCOBaHE
HAJIXO/HKCHHS TIOKUBHUX PEYOBHH, MIJBUIYE MOJOYHY TPOAYKTHUBHICTH Ta SKICThH
MOJIOKA, a TaKOX JO3BOJISIE 3HAYHO CKOPOTHTH BUTPATH HA 3aKYIIBIIO KOPMIB.
[IpoananizoBaHO €KOHOMIUHUI €PEKT HA OJIHY TOJOBY Ta HA CTAJO, IO MATBEPIKYE
JOIIUTBHICTH BIIPOBAKEHHS BIACHOT TEXHOJIOT1T KOMOIKOPMIB Y TOCIIOIAPCTBI.

6. Po3po0neHo mpakTU4HI peKOMEeHAaIli 00 YAOCKOHAJIEHHS TEXHOJIOTIT
T'OJIIBJII KOPIB 13 BUKOPUCTAHHSAM KOMOIKOPMY BJIACHOTO BUPOOHHUIITBA, TOBEAEHO, IO
iXHEe  BOPOBA/UKEHHS  MIJBUILYE €(EKTUBHICTb BUPOOHUITBA, EKOHOMIYHY
pPEHTA0ENbHICTh Ta SIKICTh MOJIOKA.
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Abstract. The article examines the interrelationship between lighting engineering
and structural solutions in shaping the architecture of modern public buildings. The
role of natural and artificial lighting as components of a building’s spatial and structural
system is analyzed, along with their impact on functional efficiency, visual comfort,
and the energy performance of facilities. Particular attention is paid to regulatory
lighting requirements in accordance with the current State Building Codes of Ukraine
and European standards. Based on an analysis of contemporary research and design
practice, the main principles for integrating lighting solutions into the structural
systems of public buildings are identified. The feasibility of a comprehensive approach
to lighting design as an architectural, compositional, and engineering element within
the context of sustainable development is substantiated.

In contemporary architectural development of public buildings, the role of the light
environment is significantly increasing as a factor that determines the quality of spatial
organization, user comfort, and the energy performance of buildings [5; 8]. Lighting
directly influences the functioning of public spaces, the formation of visual dominants,
spatial orientation, and the emotional perception of an architectural object [6; 8].

At the same time, design practice still often follows a fragmented approach in
which lighting solutions are developed at the final stages of the design process and are
not properly coordinated with the building’s structural scheme [5; 7]. This approach
leads to reduced efficiency in the use of natural lighting, complications in integrating
engineering systems, and increased operating costs [3; 6].

In the context of sustainable development, the need for a comprehensive integration
of lighting and structural solutions becomes particularly relevant, enabling energy
efficiency, compliance with regulatory requirements, and a high level of architectural
quality in public buildings [3; 6].

Issues related to the formation of the light environment in the architecture of public
buildings are addressed in the works of domestic and foreign scholars [5; 6; 8].
Considerable attention is given to visual comfort, illumination standards, and the
energy efficiency of lighting systems [4; 5].

In studies devoted to architectural lighting engineering, lighting is regarded as an
important factor in shaping the spatial structure and artistic image of a building [6; 7].
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The influence of natural lighting on the psychophysiological state of individuals is
examined, as well as the role of artificial lighting in creating functionally differentiated
zones within public spaces [5; 8].

A separate area of research focuses on integrating lighting with building structural
systems [6; 7]. These works emphasize the significance of frame, spatial, and combined
structural systems as a basis for implementing various types of lighting solutions [6].
The possibilities of using skylights, atriums, and light-transmitting structures in
contemporary architecture are also analyzed [6; 8].

At the same time, issues related to the systematic integration of lighting and
structural solutions, taking into account regulatory requirements and principles of
sustainable development, remain insufficiently structured, which necessitates further
research in this direction [3; 6].

The aim of the article is to determine the main lighting and structural principles in
shaping modern public buildings and to substantiate the feasibility of their
comprehensive integration, considering regulatory requirements, functional needs, and
principles of sustainable development [1; 3; 6].

Regulatory Requirements for Lighting in Public Buildings. The design of natural
and artificial lighting in public buildings in Ukraine is regulated by DBN V.2.5-
28:2018 “Natural and Artificial Lighting,” which defines minimum illumination levels,
light uniformity requirements, glare limitations, and light flux pulsation coefficients
[1].

Functional and planning aspects of lighting in public buildings are coordinated with
the requirements of DBN V.2.2-9:2018 “Public Buildings and Structures” [2]. In the
context of energy efficiency, the provisions of DBN V.1.2-11:2021 “Energy Efficiency
of Buildings” are applied, encouraging the use of energy-saving lighting systems [3].

Natural lighting is a fundamental element in shaping the internal environment of
public buildings [1; 5]. Its effectiveness depends on the building’s orientation, the size
of light openings, the depth of premises, and the structural scheme [6]. The use of
atriums, roof lanterns (skylights), and light shafts ensures uniform light distribution in
large-area spaces such as lobbies, galleries, and exhibition halls [6; 8].

Artificial lighting complements natural lighting and provides flexibility in
managing lighting scenarios [4; 7]. Modern LED systems allow adjustment of light
intensity and color temperature depending on the functional purpose of the space and
the time of day [4; 7].

The structural system of a building largely determines the possibilities for
implementing lighting solutions [6; 7]. Frame systems with large spans create favorable
conditions for the use of top and side lighting [6]. Spatial structures enable the
formation of complex lighting compositions and ensure visual unity of space [6; 7].

Built-in luminaires integrated into floor slabs and load-bearing elements emphasize
the tectonics of structures and contribute to the rhythmic organization of space [6; 7].
In public buildings such as museums or educational institutions, lighting is often used
to accentuate structural elements and materials [6; 8].

Light plays an important role in shaping the architectural image of a building [6].
It highlights spatial hierarchy, distinguishes main functional zones, and creates a
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comfortable environment for users [5; 8]. In modern public buildings, lighting is
considered an element that forms the identity of the object and ensures its attractiveness
both during the day and at night [6; 7].

The comprehensive integration of lighting and structural solutions contributes to
reducing building energy consumption [3; 6]. The use of natural lighting, automated
light control systems, and energy-efficient light sources aligns with the principles of
sustainable development and contemporary environmental requirements [3; 6].
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BPAXYBAHHS ITUHAMIKHU BIJCTAHEHN MIK
KOCMIYHUMU AITAPATAMMU ITPU MAPIIPYTHU3ALIT
JTAHUX Y TIPOT'PAMHO-KEPOBAHIN
CYNYTHUKOBIA MEPEXI KOMYTAIIII MAKETIB

Moruaok Auapiii BirtaniioBuu

PhD crynent

kadeapu KidepOe3neKku Ta KOMIT IOTEPHO-IHTETPOBAHUX TEXHOJIOTIH
JIHIMPOBCHKUM HAITIOHATBHUN YHIBEPCUTET

imeH1 Onecs ['oHuapa

Jla0yTkina Tersana BikropiBHa

KaH/IUJAT TEXHIYHUX HAYK, JTOIEHT,

JOIIEHT Kadeapu KidepOe3neKku Ta KOMIT IOTEPHO-IHTETPOBAHUX TEXHOJIOT1H
JIHIpOBCHKUM HalllOHATBHUHN YHiBepcuTeT iMeH1 Onecst ['oHuapa

CydacHi Mepexi KOMyTallii MmakeTiB OypXJHBO PO3BHUBAIOTHCS Ha OCHOBI
OHOBJICHHSI TEXHOJIOTiH ix (i3uuHOi peamizamii 1 METOMIB KepyBaHHSA iX
¢ynkuionyBanHaM [1-3]. [loegHane B €quHy 1HTEPMEPEKY PIZHOMAHITTS JOKAIbHUX,
rJI00ANIbHUX MEpPEX Ta MICBKUX MEpPEX IOMOBHWIM OOPTOBI MEPEXl TEXHIYHUX
MPUCTPOIB B €IUHOMY KOHCTPYKTHBHOMY BUKOHaHHI. AJie 1€ HE €IWHA HOBITHA
O3HaKa CyYaCHHX Mepex KomyTauli nakeriB. Cepell BaXIJIMBUX TPEHIIB PO3BUTKY
MepeK KOMYTallii MaKeTiB CbOTOJIEHHS BII3HAYMMO TPH, sIKI Ha3BaH1 Jai.

[To-mepiie, 1e KOHIIENTyajdbHE 1 JOCHIIHMUIIBKE BIAMPAIIOBAHHA Ta AKTUBHE
pPO3rOpTaHHs Ha HABKOJIO3EMHUX OpOITaX CYyMyTHUKOBUX MEPEX KOMYTAIlli MaKeTiB,
K1 MOENHYIOTBCS 3 HA3EMHUMHU MEpPEKaMH, JIONOBHIOIOThH iX CBOIMM YHIKaJIbHUMU
MOXJIUBOCTAMU [4-7].

ITo- -ApYTe, L€ N0ABA MEPEK 3 BUCOKOIO ,Z[I/IHaMiKOIO 3MIHU TTOJIOKCHHS By3J1iB 1,
HasSIBHUI J:[JISI 3eMHUX MEpeX, IO YTBOPIOIOTHCS yrpyHOBaHH;[MH HA3eMHUX,
BOJIOTUIABHUX, TMOBITPSAHUX TEXHIYHUX MPHUCTPOIB, SKi TMPEACTABISAIOTH COOOIO
KepoBaHEe 3a OOpaHMM NPUHIMIIOM YyTPYMOBaHHS, MPHU3HAYECHE MJISl 3J1aro KEHOI
COUIBHOI peamizamii  3aJaHoro KOMIUIeKCy 3anad. Jlo modaTrky axkTHBHOIO
3aCTOCYBaHHA TaKUX MOOUIBHUX YTpYyNOBaHb MOOUIbHMI 3B'SI30K MependavyaB B
OCHOBHOMY MOOUIBHICTh ~ KOPUCTYBayiB Mepexi (NMPUKIHIEBUX TPUCTPOIB, SIKI
NPUETHYIOTh O OAHOrO a00 JEKUTBKOX BY3JIIB Mepexl JIOJUHY ab0 TEeXHIYHUN
MPUCTpIif), aie pO3TallyBaHHS BY3JIB caMoOi Mepexi Oyso 371e01IbIIoro
crarioHapauM. [lpum aganTuBHIA 70 CTaHy MEPEeXi MapHIpyTU3aIii JTaHUX
pO3TallyBaHHs CTalllOHAPHUX BY3JIB 1 BIACTaHI MK HMMHU BPaxOBYBAJIUCS, ajie LIS
iHpopMallisg He Oyia TUHAMIYHOIO CKJIJI0BOI0 Y TOTOYHOMY BHU3HAUEHHI MEPEXKI.

B cyuacHux mepexax KoMyTallii HakeTiB, sSKi MOOyJ0BaHI HA OCHOBI KOCMIYHHUX
amapariB, TaKOX HasBHa JMHAMIKa PO3TallyBaHHS BY3JiB Mepexi [7-14]. Mepexi
KOMyTallli MaKeTiB, BY3JM SKHUX MPEJCTaBICHI KOCMIYHMMHM arnapaTram, MO>KHA
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PO3IIMTA Ha JBa KJIacu. 3apas, 3[eOLIbIIOro, BHUBYAIOTHCA 1 IOYHMHAIOTH
pealii3oByBaTUCS MEpexi, Kl mMoOynoBaHI Ha KOMOIHAII1 OpOITaTbHUX YIPYIOBaHb,
KOXKHE 3 SIKUX He(QOpMalbHO MOXKHA OIUCATH SK YTPYHNOBAHHS 3 MiATPUMAHOIO
PETYJISPHOI0, CHMETPHUYHOIO CTPYKTYPOIO TIOBHOTO 200 Maii’e MOBHOTO «OTOPTaHHSD»
3emuti (3a OLIBII TOYHUM BU3HAYEHHSM, 1I€ Mepeka, To0yToBaHa HAa KOMOIHAIlT HU3KU
cy3ip’iB Bonkepa). B Takuii Mepexi HasiBHA 3MiHA BIJICTaHEW MiX By3JlaMH, 3MiHA
poO3TaIryBaHHs BY3JIiB BITHOCHO OJIWH OJAHOTO. AJIe 3aBJIIKH TOMY, IO BC1 BIKOB1 3MiHU
napamMeTpiB opOIT (OKpiM 3MIHM 3HAY€HHsI BIKOBOI MOXHOKHW JOBMOTH BHUCXIJHOTO
By3J7la) KOPUTYIOTbCSI ~CHCTEMaMHU KOpPEKIlii KOCMIYHUX arapaTiB CYIyTHHUKOBOI
Mepexi, Il 3MIHH BiJI0YBaIOTHCS MEPI0IUYHO (MOKHA BUIIIUTH TIepioau OUIBIIOT a00
MEHIIIOi TPHWBAJOCTI, B 3aJ€XKHOCTI BIJ TOTO, SKI Iapd KOCMIYHHMX allapariB
PO3IIISIAI0THCS ).

Hpyruii BUA Mepexk KOMYyTarllii MakeTiB, BY3JIaMH SIKMX € KOCMIYHI araparw,
YTBOPIOIOTHCSA HAa OCHOB1 HEBEJIMYKUX KJIACTEPIB KOCMIYHUX arapaTiB, 110 BUKOHYIOTh
MEBHY OpOITalbHy MICiI0, HAPUKIA] — BUPIIIYIOTh MOCTABIIEHY 3a7ady O0poThOHU 3
KOCMIYHUM CMITTSIM, ab0 3amady opOitanbHOoro cepsicy [7,11,13]. ¥V 3aranbHOMY
BUITAJIKYy TaKl YrpyIIOBaHHA KJIACTEPIB KOCMIYHHX anapariB HEPETYISIPHOI CTPYKTYPH,
AKa aJlallTUBHA JI0 33Ja4l, 0 BUPILIY€E KJIACTEP, MA€ BITHOCHO BUCOKY AMHAMIKY 3MiH
10 XO/Ty BUKOHAHHS 3aJ1aui.

B naniii po6oTi yBara OyJie CKOHIIGHTPOBAaHA B OCHOBHOMY Ha MEpEK1 KOMyTallii
MaKeTiB, MO0y I0BaHOT Ha OCHOBI KOMOIHYBaHHsI Mepexx Bomkepa, aie mnpu mpomy
Ma€ThCA HA yBa3l, M0 HU3KA IMOJOXKEHb, KOHILENTYaJIbHUX pIIIEHb, BUCHOBKIB Ta
pe3yibTaTiB, OTPUMAHUX JUIA [BOTO OO0’€KTYy JIOCHIKEHHSA, MOXKYTh OyTH
PO3MOBCIOKEH] 1 Ha BC1 OMKCaHI BUIIE MEPEXKi 3 TUHAMIYHUMU BY3JIAMHU.

[To-Tpere, mpu BUpIIICHH] 337241 KepyBaHHS Mpoiiecamu GyHKITIOHYBAHHS MEPEK
KOMYTAIIll IMaKeTIB IOEIHYIOTh «KJIACHYHI» MIAXO0J1, 3aCHOBaHI Ha 3acTOCYBaHHI
PO3BUHYTUX «TPaJMIIIMHUX» MTPOTOKOMIB (DYHKIIIOHYBAaHHS Mepexi, Ta
IHTENIEKTyaJIbHI METOJIU, SIKI JOTMOBHIOIOTH 1 BIOCKOHAIIOIOTH peaizalliio ik 3a
MPOTOKOJIaMu (PYHKI[IOHYBaHHS Mepexi (K 3a IIBHUJKOJIEI, TaK 1 3a SKICTIO
OTPUMAHUX XapakTepUCTUK (yHKIIOHyBaHHS Mepexi) [15-17]. B momampmomy
IHTEJEKTyallbHI METOJM MOXYTh MaTH BCl OLIbIIy Bary y peaji3aiii KepyBaHHS
MEpEKHUMU MporiecaMu AJjie Ha MOTOYHUH yac OyaeMOo BBaXKAaTH, IO [Tl TII00ATBHUX
Ha3eMHUX MEPEX 13 CTAL[IOHAPHUM pPO3TAILyBaHHSAM BY3J1B 0a30BOI Mepexi abo A
CYMYTHHUKOBHX MEPEX Ha OCHOB1 yIpyHOBaHb PETYJISPHOI CTPYKTYypU 0a30BI METOIU
KepyBaHHS OyayTh peali3oBaHl Ha TPAAWIIIHHUX  MMIAXOJaX, 3aCHOBAHUX Ha
BU3HAYCHUX «IIPOCTUX» MPOTOKOMIB (YHKIIOHYBAaHHS MEPEXi, a HE HAa TOBHOMY
Mepexo/Ii 10 KEPyBaHHs CUCTEMOIO Ha OCHOBI 1HTEICKTyaJIbHUX METOMIB. | came miis
TAKOr0 BHUIAJIKy OyJAeMO pO3TJSAaTH BpaxyBaHHS MPH MapHIpyTH3amii  JaHUX
BiJICTAaHEW MK By3JaMH Mepexi KomyTamii nakeriB. Kpim Toro, nepenbauarouu
nepexiyi B MOJalbIIOMY JJIsI TIEBHOTO KJacy MEpEeX Ha IMOBHICTIO 1HTEJIEKTYallbHi
METOAM KEPyBaHHsS, BPAXyeEMO, II0 HHU3KAa TpaBWJI Ta KPUTEPIiB OLIHKH, SIKI
3aCTOCOBYIOTBCS B METOAAaX «KJIACHYHOTO TMPOTOKOJIBHOTO» MiAXOdy, OYIyThb
BUKOPUCTaHI MPH peajiizallii KepyBaHHS HA OCHOBI 1HTEJIEKTYaJIbHUX METO/IIB.
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V¥ pakypci uporo mae Oyjie mpuaiJieHa yBara «KJIaCMHYHOMY» IMIJIX01y 0 KepyBaHHS
MapIIpyTU3aLI€I0 JTaHUX Mepexl KOMyTallii MakeTiB Ha OCHOBI BHOOpY ILIAXY
HAWMEHIIIOT BapTOCTi. OCHOBHOIO SIKOTO, «BILUTUBOM KEpYBaHHS» € (OopMyJlia BapTOCTI
€JIEMEHTApHOI JiHI1 3B’S3Ky (JIiHIT 3B’A3Ky MIDK CYMDKHHMH BY3JIaMH MEpExi).
®aKkTUYHO, TPU TAKOMY IT1IX0/I1 TOTOYHA BapTICTh €JIE€MEHTAPHOI JIiHIT 3B’ 3Ky MOKHA
PO3TISAATH SIK KOOPAUHATY BEKTOpa KepyBaHHA Mepeskero. Lleit «kmacuanuii miaxim
710 MapIIPyTH3AIlli TaHUX B MEPEKI KOMYTaIIii TAaKEeTiB 3aCTOCOBYBABCS ITIE HA MOYATKY
CTBOPEHHS 1 PO3BUTKY MEPEK KOMYTaIlii MakeTiB (JIelleHTpaTi30BaHa MapIIpyTH3allis
B Mepexi komyTalii maketiB ARPA peanizoByBanacs Ha OCHOBI IIEHTPaII30BaHOTO
anroputmy @oppa-dankepcoHa Ha OCHOBI BUOOpY HUISIXY HAWMEHIIOiI BapTOCTI,
peaizoBaHOMY y KOKHOMY 3 BY3JIB, KWW OTPUMYBaB CIy:KOOBY iH(}opMailrito, sKa
HaJICUJIaIacs XBUJIbOBUM METOJIOM, IIPO JWHAMIYHI 3MIHHM B MEpexi, MOB’s3aHl 31
3MIHOIO 3aBaHTAXKCHHS BY3JIiB MEpPEXK1).

MapmipyTu3zaiiis JaHUX Mepexi KOMyTallii IMakeTiB Ha OCHOBI 3aCTOCYBaHHS
aJITOPUTMIB BUOOPY NUISXY HAWMEHINIOI BApTOCTI 0araTo JOCIIKYBaBCs SIK B CBOIM
«TpaJUIiHI» TOCTAaHOBIII, TaK 1 SIK OCHOBA JJIsI PO3BUTKY BIIOCKOHAJIICHUX METO/IIB
MapIIpyTU3allii, CIpSIMOBaHUX Ha 3MEHIICHHS Yacy peakilli KepyBaHHS MpOIleCaMH
MapuipyTH3allii Ha 3MIHU Yy MEPEXKI, MIJIBUILEHHS MOKa3HUKIB SKOCTI MaplIpyTH3alli
1 (DYHKIIOHYBaHHS MEpPEXl B LIJIOMY, CHPSIMOBAaHHUX Ha OCOOJIMBOCTI PO3BUTKY
Cy4aCHUX Mepex. AJie, He 3Ba)Kal0ud Ha 0arato OTpUMaHuX (paxiBLSIMU PE3yJIbTATIB
3a Ha3BaHUM HAyKOBO-TEXHIYHUM HAMPSAMKOM, B 1iif poOOTI MOBEpHEMOCS 0 3ajaul
MapHipyTH3allii JaHUX B MEPEXi KOMyTallii MakeTiB y MaKCUMAaJbHO CIIPOIIEHIH
MIOCTAHOBIIl Ta BHCBITIMMO JOJATKOBO JEKUIbKA AacleKTIB 3aCTOCYBaHHS I[bOTO
MIIXO0TY JJI MEPEXK 3 AUHAMIYHUMU BY3JIaMU, 30KpeMa — Ui CYITyTHUKOBUX MEPEXK,
noOy1oBaHUX Ha KOMOIHYBaHHI IEKIIBKOX Cy3ip’iB Boikepa, sk CyTT€BO pO3HECEHUX
3a BHCOTOIO OpOIT, TaK 1 PO3TAIIOBAaHUX 3 PI3HUIICIO Y BUCOTI HE Oiibin HIK y 30
KUIOMETPIB (KOJIM MOXKHA BBaXKaTH, IO JEKUIbKa OJM3bKO PO3TAIIOBAHUX YTPYTNOBAHb
Bosikepa yTBOPIOIOTH OJIMH 3 PO3HECEHHMX 3a BHUCOTOI0 CErMEHTIB CYIYyTHUKOBOT
MEpEexi).

JInst anani3y 3aCTOCYBaHHS IPaBWJI BU3HAYEHHS (POPMYIIM BapTOCTI €JI€MEHTAPHOT
JiHIT 3B’SI3Ky NpPU MapLIpyTU3allii JTaHUX Ha OCHOBI BHOOpY HUISIXYy HallMEHIIOi
BAPTOCTI B MEpEeXi KOMYTallli MakKeTiB 3 JUHAMIKOIO PO3TallyBaHHSIM BY3JIB Y
npoctopi OyJe pO3rJISIHyTa Taka IIOCTaHOBKa 3ajaul. Po3risgaeTrbcs Mmepexa
KOMyTaIlli MakeTiB 3 OJHOTHUIHUMHU By3Jiamu (i, BIIMOBITHO JIHISMU 3B’A3KYy MIXK
CYMDKHUMHU BY3JIaMH ), MapIIpyTH3aIlis TabJInyHa, OJHOPAHTOBA, MapIIPyTHI TabIuUIl
(GbOpMyIOTECSl Ha OCHOBI aJITOPUTMY BHOOpY LHUIAXY HaltMeHIIo1 BapTocTi. Ha mouarky
PO3TIISAY MOKEMO BBa)KaTH HaBaHTAXEHHS OJHOTO KJIacy MP1OPUTETHOCTI.

3a «KIACHYHUM» IIAX0Z0M (opMysia BapTOCTI CIEMEHTAPHOI JIiHII 3BS3KY Cj j

(oTiHi1 3B’SI3Ky MDK By3JaMd 1 1 ] ) Ha MOMEHT 4acy t MOXKE MaTH JeKijbKa

ckianoBux (momadkiB). KoxHuil v -W JOMAHOK € TMPEJCTaBICHUM JIUCKPETHUM
3HaueHHAM yHkuii fy ;. j BiI v-ro (hakropa3 O (axTopis, BIUIMB IKUX BPAXOBY€ETHCS

MpY NPU3HAYECHH] BApPTOCTI €JIEMEHTAPHOI JIIHIT 3B’ SA3KY
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0
cjj(t) = a fvi,; (O, (1)

a TIpM  BHUKOPHMCTAHHI MOJIeJl OLIBIIOT CKJIAJHOCTI (PYHKINSA JOJAHKY MOXKE OyTH
(GYHKIEIO BiJ KOMIDIEKCHOTO BpaxyBaHHsS JCKIIBKOX MOB’s3aHMX (akTopiB (ayne B
MOCTAHOBIIl 3aJa4l MPUHHATO CIPOIIEHHS MPO HE3aJeKHE BpaxyBaHHA (PaKTOPIB
BU3HAYEHHS BApTOCTI NiHii 38’13Ky). Bapricts Cyy (1) cxnanoBoro nusixy HaiMeHmoi

BapTOCTI MDK Mapol0 BY3JTIB Mepexi X 1y, SKAH MICTHTh Kk  MOCHiIOBHUX
€JIEMEHTapHUX BIAPI3KIB HUIAXY Y MEpExKi

K
Cy (D=3 o (1), )
k=1
ne ci(t) - BapricTh eneMeHTapHOI JiHil 3B’s3Ky Kk -ro Biapi3Ky HUIAXY Imepemadi

: . * :
panux. IInsx HallMEHIIO! BapTOCTI Ma€ HaiMeHne 3HadeHHS Cyy (t) Ha MHOXeHi

sHaueHb BapTocTeit Cyy (1) BCiX MOKIMBHX peanizauiil MUTAXiB MK By3namMu X 1y

* )
(ny (t) = Inm(cxy (t)) )

Sk Oyno 3a3Ha4YeHO, PO3IIIAAAETHCSA OIKCAaHA BHUIE IVI00agbHA CYIyTHHKOBA
Mepeka KomyTarlii makeTiB. [[ns 1i€i  Mepexi IpH MaKCHMaJIbHO CIIPOIICHOMY
IIJIXO/I1 JIO aHaJIi3y BapTOCTI JIiHIT 3B’ 3Ky Cij (t) MoO’XHa BHIIJIUTH IBi YaCTUHU, OJHA

3 SIKUX IOB’s3aHa 3 4acoM MPOXOPKeHHsS 1H(opMalli€ro By3jaa Mepexi, a 1HIma — 3
yacoM repejadi iHpopMmallii Mix By3J]aMI/I Hwxue npuBenena BianosigHa Gopmyia
BapTocTi Cg;ji(t) enemenTapHoi NiHii 3B’A3Ky MiK Bysnamu i i ] rioGanbHOi

CYIMYTHHKOBOI MEpEexi.

cgij () =115,;(D) + 15 () + 135 (1), 3)
ne fi;, j(t) - CKJIa[]0Ba BapTOCT1, OB’ A3aHa 3 3aTPUMKOI0 1H(OpMaIiiy By3Jll Mepexi
npu  ouikyBaHHi  Binnpasiewns, f;;(t) - ckmamoBa Baprocti, NOB’sA3aHa i3
MPOXOJUKEHHAM MycTOro Bysna mepeski, f3; j(t) - ckiamosa Baprocti, nos’s3ana 3

yacoM mepeaadi iHdopMallii eJIeMEHTapHOIO JIIHIEIO 3aB’SI3KY.

VY dopmyii (3) Mmoxke OyTu OubIIe JO/IAaHKIB, 30KpeMa — BKJIIOUEHI JOJIaHKH, 1110
3ajexaTh ¥ B JOJATKOBHX (DAKTOPIB, SIKI BPAXOBYIOTh OCOOJMBOCTI peanmi3arii
3B’SI3KY (HAINpHUKIIa, HAOJMKEHHST BYy3JIa JI0 TOYOK MEPEKITIOYEHHSI OOKOBUX 3B’ SI3KIB
KOCMIUHHUX araparTiB, KOJIM eJIeMeHTapHa JIiHisg OOKOBOIro 3B’SI3Ky MPOTATOM MEBHOTO
iHTepBaJly OyJie HEAOCTYIHA A0 BUKOPUCTaHHsA, Toimlo. Ciif BiA3HAYWTH, IO JIA
MEpEeX IHIIOTO KJacy, HAMpHUKIa, A0 MEPEX, YTBOPEHUX Ha OCHOBI KOMITAKTHOTO
YIpynoBaHHS pOOOTHM30BAaHMX HA3eMHUX, BOJOIUIABHHUX 1, OCOOJMBO, MOBITPSHHUX
TEXHIYHUX TPUCTPOIB BpaxyBaHHS IMOTOYHOI BIJICTaHI MK HUMHU MOXe OyTH
OIyIICHNM y (OpMyJi BapTOCTI CICMEHTapHOI JiHil 383Ky Cj j. Lle mos’s3aHo 3

HEBEJIMKUMHM B1JICTAHAMH, IIBHAKICTIO iX 3MIHH, a TAKOX 3 OUIBIIOIO MTPIOPUTETHICTIO
BpaxyBaHHS 1HIMX (akTopiB (30Kpema, BIJ OCOOIMBOCTI YaCTUHU 3ajJadi
YIpyHOBaHHS, SIKY BUPIITYE KOHKPETHUI MPUCTPIH, SIKUN TIPEACTABIISIE BY30JI MEPEKI,
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a TAaKO’XX B1J] TOTOYHOI'O PO3TAIllyBaHHS BY3JIIB MEpEXi Yy KOHGIrypallii yrpynoBaHHs,
a TaKOX B1JI 3aBaHTAXEHHS BY3JI1B MEPEX1 HE TUIHKU MEPEKHUM HABAaHTAKCHHSAM, a U
[ITPOBUMH 33/1ayaMU  yTpyINOBaHHsS). AHaJOTi4HO, BCl HasBaHi ¢akrtopu (3
J0JIaBaHHSIM BpaxyBaHHs BiJCTaHi, Ha SKy BeIEThCs mepenava indopmaiii, ado
BUKIIIOUAIOUU 1€ (akTop 3 OIIHKKM  BapTOCTI JiHII) MOke OyTH HEOOXiTHUM
BpaxoByBaTH NpH KEpPyBaHHI MapLIpyTH3allil0 JaHUX HEBEJIMYKOro KiacTepy
KOCMIYHHX araparis, 1[0 BUPIIIYE 3a7a9y O0POTHOH 3 KOCMIYHUM CMITTSIM, a00 3a1ady
OopOITaJIbHOTO CepBicy. AJie Il KEpyBaHHS HAaBaHTKCHHSIM MEPEXKi KOMYyTallli
MakeTiB TJ00ambHOI CYIMyTHHUKOBOI MeEpeXi 3B’sA3Ky B 0araThOX CIPOIIEHUX
MOCTAaHOBKAX 3a/ladyi JOCTaTHHO OOMEKHUTHCS BpaxyBaHHAM TpPhOX  (aKTOPIB,
MIpEeJCTaBICHUX y JdoJaHkax ¢opmyiu (3).

Puc. 1. [lo mosicHEHHsI KOHIIEIIIIi CIPOIIEHOTO KEPYBaHHS MEPEIKEIO
(aBTOpCHKUI PUCYHOK)

BiazHauumo, 1110 B OCHOBI MOTOYHUX 3HAYEHb J0JaHKIB y hopmy:i (3) MaroTh
OyTH BEJIWYMHU, SIKI BHU3HAYAIOTHCS HA OCHOBI JMCKpPETH3allli OJIHOI 3a CBOEIO
MPUPOIOI0 BeMUMHU (Yacy). [Ipu iboMy MOXKHa 3aCTOCYBaTH MPUIOM BUKOPHUCTAHHS
YMOBHUX OAMHHUIL 4acy (y.0.4.), SIKI BH3HA4yalOThCS 3a pPI3HUMH  MIIXOJaMH,
oOpaHMMU 3 paliOHAIBLHUX MIPKYyBaHb ISl BIAMOBIJHUX IMOCTAHOBOK 3adad. Jljis
3a/1a4i, 110 PO3TIIAIAE€ThCS (SIK 1 B 3a]1a4ax, onucaHux y myosmikaiii [18,19] ), nonanku
y dopmynax (1), (3) MoxyTh OyTH BHU3HAUEHI Ha OCHOBI BUKOPUCTAaHHS yMOBHOI
OJIMHUIII Yacy, sIka BU3HAYAETHCS TakK: | y.0.4. — 1€ IHTEpBAJI Yacy, 10 BUTPAYAETHCS
NP HasABHIM MIBUIKOCTI TIepenadi iHpopMalrii 1u1st iepeaadi 6JI0Ky TaHUX €TaJOHHOTO
pPO3MIpy Ha €TAJOHHY BIACTaHb (HANPUKIIAJ, Y BUMAAKY CYITyTHUKOBUX CHCTEM — Ha
10 xM). Takoxx HEOOXIMHO BpaxyBaTH, IO I 3a0e3MeUeHHs] OaraTroKpuTepiaabHOI
onTuMi3allii KepyBaHHS Mepekero (B JaHOMY BHUMAIKy — Il 3a0e3medeHHs KBasi
ONTUMAJILHOTO KEPYyBaHHS 3 JIEKIJIbKOMa KPUTEPISIMU, JI0 AKX HaJIekKaTh, HAIPUKIIA],
TaKl MOB’s13aHI MIXK COOO0I0 MOKA3HUKH (PYHKIIOHYBaHHS MEPEXI1 sIK MiHIMI3allisl 4acy
JOCTaBKM 1HGOpMAIi MIDK 3aJaHUMM TapaMH BY3J1B, MIHIMI3allis yCEpEAHEHHX
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MOKa3HUKIB 3aBaHTaXE€HHSI BY3JIIB 1H(pOpMaIli€ro, TOIO), aoAaHku y dopmynu (3)
MOXXYTh OyTH BHU3HAYEHI HE TUIbKH MPOMOPLINHO Yacy, a i 3 ypaxXyBaHHSIM IEBHHUX
KoeQILi€HTIB, AKi OyAyTh BIAMOBIAATH OUIBII TOUHOMY 3a0€3Mevyl0 KOMIUIEKCHOTO
KPUTEPIIO.

B omwmcaniii moctaHOBIIl 3amavi KepyBaHHS Mepexero Oyae mnepemadadaTh
PO3paxyHOK HOBUX 3HaUY€Hb MAPIIPYTHUX TAOIUIh IPH TIEPEXO0/Ii CHCTEMH 10 HOBOTO
JTMCKPETHOTO CcTaHy. B mporieci kepyBaHHS TUCKPETHUM CTaH CUCTEMHU BU3HAYAETHCS
aHAJIOTIYHO TOMY, SIK BIH ONMCAHUU JJIs CHPOIICHUX IMITAIIHHUX MOJEIeH Mepexi
[20-22], a TakoX MpeJICTaBICHUHN Y OMUCY CYIyTHUKOBOI MEPEKi KOMYTaIlli MaKeTiB y
po6oTi [8] (pHe. 1). HakommuyBay KOKHOTO By3Ja MOKe OyTH po3mojaiieHnid Ha Q
PIBHIB 3alOBHEHHS, 1 4ac CEPEAHBOrO OYIKYBAaHHS y ] -y By3Ji I[EBHUM YHHOM

BU3HAYCHUH (qyke Tpy00) MOke OyTH OILIHEHWH SK BIAMOBIAHHWA JO KUTBKOCTI ( ]

PIBHIB 3allOBHEHHS HaKomu4uyBaya By3na (pHc. 1). BpaxyBaHHS IbOro NoOKa3HUKA
CpUsTUME 3a0€3MEUCHHIO  PIBHOMIPHOTO 3aBAHTAKEHHS MEpEexXi Ta 00Xomy
MEPEBAHTAXXEHUX BY3JIB, IO OB SI3aHO 31 3MEHIIEHHSM YCEpPEIHEHUX CEepeaHIX
XapaKTEPUCTUK BUTPAT Yacy Ha JIOCTaBKY 1H(OpMaIIiro.

binbm ToyHa MoOjENb, TMOKIAJeHA Y OCHOBY KepyBaHHS OTOKaMU
HABAHTAXKEHHA Yy MEpEexi, mepeadadae po3risii B OJHOMY BY3Ji  KIUJIBKOCTI
HAKOINMUYYyBayiB, KOKEH 3 SKUX BIAMOBIA€ BUXOIY G-y BUXOIY 3 By3na. Toai yac
OYiKYBaHHSI Y BY3JIi, BpaXxOBaHUH y (OpPMyJIi BAPTOCTI JIiHi1, 0 BUXOUTH 3 -0 BYy3JIa,
BU3HAYAETHCS MPOMOPLIHHO KUIBKOCTI (¢j PIiBHIB 3allOBHCHHS HAKONMYyBada y

BHXOJy 3@ HOMEPOM G LbOTO BY3JIA.

[Torounmii ctaH Mepexi 3a/1al0Th TAKOX JMCKPETHU30BaHI 3HAYEHHS IOBKUH
eJeMEHTapHUX JIIHIM 3B’s3Ky. BijcTanb MK Napor BY3JIB, SIKa B CYIyTHUKOBIN
Mepekl BU3HAYAETHCS 5K JIHIA MK LIEHTPAMU Mac KOCMIYHUX anapariB, 10 € By3JIaMH
Mepexki, pO3UIeHa Ha BIJIPI3KK PIBHOI JOBXKMHHU 13 3aaHUM KpokoMm A . Sk

MOKa3HUK, 10 BU3HAYAE MOTOYHUIN CTaH JIiHII 3B 43Ky 32 HOMEPOM G , 1110 BUXOAMTD
3 By3J1a 32 HOMEPOM ] JI0 By3J1a 3a HOMEpPOM i (pHC. 1), PO3IIISIAETHCS YUCIIO Pgji

(TMCKpeTH30BaHe 3HAYEHHS IMOTOYHOI Bimcrami | ji MK By3Iamu jii), sake

BHU3HAYAE€THCA ®OpMyHOI0

i (S [ ] 1 IlJ1a YyaCTHHA YHUCJIA.

TakuM 4MHOM, MHOXHHA 3Ha4CHb (j (a00 ]¢j ) Ta Pgji BU3HAYAIOTH MOTOYHUM

CTaH MEpEeXi, SKUH 3MIHIOEThCSA ITUCKpETHO. B omumcaniii mocTaHOBIN 3aaadi
KEpyBaHHS MEPEXKEI0 IMepeadadac po3paxyHOK HOBUX 3HAYEHb MapIIPYTHUX TaOIUIh
BY3JIIB MPU TIEPEXOJI1 CUCTEMH JI0 HOBOTO TUCKPETHOTO CTaHy (IIpH 3MiHI X04 OJIHOI 3
BEIIMYMH, 110 BU3HAYAIOTH ii cTaH). KepyBaHHS Mepexero KOMyTallii akeTiB Ha OCHOBI
3aCTOCYBaHHS OIMCAHOTO TIIXOQy 3a0e3leuye KOMIUIEKCHE BpaxyBaHHS CTaHy
3aBaHTAKEHHS BY3JIB MEpeXi 1 AMHAMIYHOI 3MIHU BIJCTaHEW MIXK BYy3J1aMH MEPEXI.
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[Ipy 1poMy chif BiJI3BHAYUTH, IO OJHAKOBUH TIJXiJ O BU3HAYCHHS JOJIaHKIB
dbopMynu BapTOCTI €1EMEHTAPHOI JIiHIi 3B A3KYy MK CYMUKHHMH By3iamu (popMyiu
KEepYBaHHs MEPEKHUMH MPOIECaMH) 3a IPUHLIUIIOM, KOJIU BOHH OOUPAIOTHCS TPSIMO
MPOIOPLIHHO 70 BIAMOBIZHUX BHUTPAT 4Yacy 3 OJHAKOBUM KOe(IlI€EHTOM
MPOMOPLIHHOCTI, MOXE HE JIaTH HAHKPAIIOro pe3yyibTaTy 3a OOpaHUM KOMILIEKCHUM
KpUTEpieM onTuMizaiii 1 pakTopaM BIUIUBY TaKOX MOXeE CTaTH BHOIp Koe(illi€HTIB
MPOMOPLIHHOCTI, 3 AKMM BPaxOBaHi 11l BUTPATH 4acy.

3aBAsSKM TPOTHO30BAHOMY PYXy KOCMIYHUX amapariB (BY3JiB Mepexi) 1,
BIJIMOB1AHO, MPOTPaAaMHOMY KEPYBaHHIO TOIOJIOTIEI0 MEPEXkK1, MOYKHA 3a0€3MEYUTH HE
TUTBKM ~ «M’SK€ TEPEKIIOUEHHS» MDKCYNYTHUKOBUX 3B s3KIB  (TepeayacHe
BUKJIIOUCHHS 3 33741 MapIIpyTU3aIlii JIiHi1 3B’ 3Ky, (h13UYHE ICHYBaHHS IKOT HEBJIOB31
CTaHe BIJICYTHIM), a i TUIaBHE BiABEJCHHS BiJ ITi€i TiHIT iHGopMaIlii mpu HaOIMKEHHI
yacy MpUIMHEHHA i1 icHyBaHHs. [ligxia 1o peasnizallii bOTO MOJISITA€ y MITYYHOMY
BBeJICHHI 710 Gpopmynu (3) H0JaHKY, KU Ma€e 3HAYCHHS HYJIb, & PU HAOIMKEHH1 J10
MOMEHTY 4acy «BTpaTH» 3B’ 3Ky 3MIHIOETHCS 3a 3aJaHOI0 (HOpMyJIoI0 dacy depes
JUCKPETHI 1HTEpBAIM Yacy, 3a0e3neuyrour o0XiJ IbOro BIAPI3KY IUISAXY Nepenadl
naHux. Takok 3a BIJOMUM MIAXOAOM JO peayi3allii «M’SKOro MEepeKIIOUCHHS
BEJIMYMHA 3HAYCHHS IHOTO JOJAHKY MAa€ BBAXKATUCS HECKIHUCHOIO (BBaXKA€THCH, IO
JHIA MK BIIIOBITHUMHU CYMI)KHUMU BY3JIaMH CTa€ BIJICYyTHHOIO) BXKE 3 MOMEHTY 4acy,
KU Ha 3aaHnii i1HTepBan Atgy,, omepemkae MOMEHT Yacy (Pi3WYHOTO ICHYBaHHS JiHi1

3B’s13Ky. Lle miaBUIIUTh SKICTh GYHKIIIOHYBAaHHS MEPEXKi 3aBISKH 3MEHIIEHHIO TaKUX
HEraTUBHUX (PAKTOPIB SIK BTpaTa MakeTa Ta JHKUTEP.
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Introduction

In modern aircraft construction and the creation of rocket and space technology,
one of the priority tasks is to increase the specific strength of structures. Connection
nodes containing cut-in cylindrical supports (pins, bolts, bushings) are areas of high
stress concentration. The use of bushings allows the load to be redistributed and
protects the main layer of material from local damage, but this significantly
complicates the mathematical model of calculation due to the presence of contact
surfaces and the heterogeneity of the medium.

An analysis of current research in the field of aviation and rocket and space
technology shows a steady increase in the requirements for the accuracy of calculations
of structural elements with stress concentrators. The classic approach to solving such
problems is the finite element method (FEM), described in detail in the work of
Zienkiewicz et al. [1]. However, for problems with high stress gradients near
cylindrical cavities and inclusions, analytical and semi-analytical methods remain
indispensable for verification and accuracy assurance.

Nikolaev A.G. and Protsenko V.S. [2] made a significant contribution to the
development of analytical methods for solving spatial problems in elasticity theory,
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substantiating the effectiveness of the generalized Fourier method (GFM). Based on
the GFM, the works of Miroshnikov V.Yu. [3, 4] investigated the NDS of a layer with
single cylindrical cavities under various fastening conditions, in particular on a rigid
base.

In recent years, researchers have focused their attention on multi-connected regions
and combined interaction conditions. Thus, the calculation of a layer with N embedded
supports is considered in [5], and the specifics of reinforcing semi-infinite media with
shells under axially symmetric loads are highlighted in the work of Zasenko A. and
Fasolyak A. [6]. The issue of NDS plates with circular holes and functionally graded
materials was investigated by Khechai et al. [7].

Of particular interest are the works of 2024-2025, which directly relate to mixed
boundary conditions and contact interaction. Thus, the works of Denishchikov O.Yu.
[8, 9] and Kosenko M. [10] consider problems for a layer with several thick-walled
pipes and cavities under conditions of rigid fixation and contact type. The studies by
Sverdlov S. [11] and Grebenyuk Ya. et al. [12] are devoted to the NDS of bearing
connections and the consideration of possible loss of adhesion between the reinforcing
element and the main mass of the layer.

Despite the available results, the problem of the simultaneous presence in the layer
of a cavity with given displacements and a pipe with contact conditions on both the
inner and outer surfaces requires additional research, which determined the choice of
the topic of this work.

Problem Statement and Method of Solution

An elastic isotropic layer bounded by the planes y = / and y =—/ is considered.
Inside the layer, parallel to its boundaries, there are two cylindrical objects: a
cylindrical cavity with radius R; and a cylindrical pipe with outer radius R, and inner
radius 5.

To describe the FEA, we use a Cartesian coordinate system (x, y, z) and two local
cylindrical systems (p,, ¢p, z) associated with the axes of the cavity and the pipe.

Boundary conditions:

— On the flat boundaries of the layer, the external stress vectors are given by

FU(x, Z)|y=h = F(x,2z) ,FU(x, Z)|y=—i = ﬁp(x z) , where
Fh (x,z) = T(h)ex + a(h)ey + T(h) (1)

F~ (x,2) = T( )ex + 0( )éy + T(h)_’ (2)
— on the surface of the cyhndrlcal cavity, the followmg conditions are specified
(conditions of rigid coupling or controlled deformation)

l_])p(gop,z)|pp=§p = U},’((pp,z) U(P) U(p) U(p)ez, = 1,03

— contact type conditions are specified on the inner surface of the pipe
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Up(<pp,z)|pp=Rp — u(p) (¢,,2))
Tp<p(‘Pp'Z)|pp=R = T1p)(‘/’p’z)

)
sz(QDpJZ)“)p: TZ ((pP'Z)j
— interaction between the layer and the pipe (p2 =R,) are implemented under
contact type conditions

Uop (¢p'z)|pp:Rp = oo ((op'z)lprp\

0 (0,2),,.,, =0 (0)

Y

(4)

lpp=Ryp

|pp_RP - (5)
Tp.pg ((Dp’z lop=Rp 0
Ty pz (§0p; )|pp=Rp =0
Tp,pz (¢p,z)|pp=RP =0 )

The solution to the problem 1s presented in the form [10]

U, = Z ZJ z B (1) - S (s 9pr 23 A)dA +

p=1k= m=—o

+ZJ_OJ_°° H,(A, ) - ,(:)(x v,z 4, 1) + H. (4, 1)

W (x,y,24, 1)) dpdd,

(6)

_ ZJ Z Aem) R0, .20 + A@) - Semp, 0,z DdA,  (7)

m——oo

where H, (4, 1), B (410, B (D), BEL(A), Am(2) and Ay, (2) are unknown

functions that must be found from the boundary conditions and conjugation conditions;

Skm(pp,qbp,z /1) ka(pp,q,’)p,z A) u(+)(x y,z; A, 1) and U uk )(x y,z; A, 1) are the
basis solutions, Lamé equations, chosen in the form [2].

The transition of basic solutions between coordinate systems was carried out
using formulas [2].

To determine the 18 unknown functions included in the representation of
solutions (6) and (7), a system of 18 integro-algebraic equations was formed based on
boundary conditions and conjugation conditions.

Satisfaction of conditions at the flat boundaries of layers (1) and (2): By
applying a double integral Fourier transform to the boundary conditions and
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representing the basis solutions §k,m in the Cartesian coordinate system using the
transition formulas [2], the first six equations were obtained. This allowed us to
analytically express the functions H, (1, 1) and H, (4, i) through the transformants of
the functions B,gﬁl A1) .

Satisfaction of conditions in cylindrical coordinates (3) — (5): For cavity (3)
and the inner surface of the pipe (4), the Fourier integral was applied to the longitudinal
coordinate z and the Fourier series expansion was applied to the angular coordinate¢ .
When fulfilling the coupling conditions (5) between the layer and the pipe, the addition
theorems [2] were used to represent the Cartesian solutions 17% in local cylindrical
coordinates, as well as the formulas for the connection between different local
cylindrical systems.

3. Formation of the solution system: After excluding the functions Hj, (4, u) and
H, (A, 1) and freeing from integral and series operators, the problem is reduced to an
infinite system of linear algebraic equations of the second kind with respect to 12
unknown sequences of coefficients B,Elrzl (1), B,SZ% (4), Ak m(A) and /Tk,m (A).

Numerical implementation: The obtained infinite system of linear algebraic
equations is solved by the reduction method. After finding the coefficients in
cylindrical coordinate systems, the functions for the Cartesian system are determined
by inverse dependencies, which allows to completely describe the stress-strain state at
any point of a multi-connected body.

Numerical studies of the stress state. Layer - aluminum alloy D16, Poisson's ratio

¢ =0.3, modulus of elasticity E = 7,1 - 10* MPa. Geometric parameters: A= h
=25 mm; R;= R,=20 mm; r,=15 mm. Distance between the centers of the cavity and
the pipe L;,=60 mm

At the upper Dborder of the layer, displacements are set

qu)(X,Z):—lOS -(22 +102)_2 ~(x2 +102)_2, U)(Ch) :Ugh) =0, at the lower boundary

of the layer, normal displacements are set U (()h )(x,z) =0 and tangential stresses are set

r(y’f):r(y@zo . On the surface of the cavity, displacements are set
Up()p):U(gp):ng):()_

The accuracy of the boundary conditions is increased to 10 at values from 0 to

Conclusions. The paper proposes an effective approach to determining the stress-
strain state of an elastic layer containing a system of parallel cylindrical concentrators
with different types of boundary conditions. Based on the study, the following
conclusions were made:

1. The application of the generalized Fourier method in combination with the
apparatus of addition theorems made it possible to reduce a complex boundary value
problem for a multi-connected region to the solution of an infinite system of linear
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algebraic equations of the second kind, which has a high convergence rate when using
the reduction method.

2. It has been established that the introduction of a cylindrical pipe (sleeve)
with sliding contact conditions allows for a significant redistribution of the stress field
in the layer.

3. The effect of mutual influence of the cavity and the pipe has been revealed.
This leads to the emergence of zones of extreme stress concentration in the bridge
between objects.

4. The results obtained can be used in the design of aircraft fastening
assemblies and in the calculation of the service life of aircraft and rocket and space
technology components containing local amplifiers or complex profile channels.
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AHAJII3 PU3UKIB BTPATH JIbOTHOI MPUJATHOCTI
HOBITPAHUX CYJAEH

Yopuoraazosa 'anna BitajiiBHa
K.II€O.H., CT.BUKJIaa4

kadenpu KIIC, A/l ta [IJIIT
VYkpaiHcbka aeprkaHa JTbOTHA aKaJIeMis

Bbab6aeB A3an
Marictp
VYkpaiHcbka aeprkaHa JIbOTHA aKaJaeMis

EdexTuBHE MOJENIOBaHHS PU3UKIB BTPATH JTHOTHOI MPHUIATHOCTI HEMOXKIIUBE O€3
CUCTEMHO1 1JeHTH(]IKalii HeOe3neyHuX (aKToOpiB, SKI BHHHKAIOTh Yy MIPOLECI
eKCIUTyaTallii moBITPSHUX cyaeH. Y BignoBigHocTi A0 BUMOr ICAO Doc 9859 rta
Annex 19, igenTudikaiiiss HeOe3MeK € MOYATKOBUM 1 KIIFOUOBUM €TaIrlOM YIPaBIIiHHSA
pU3MKaMU O€3MEeKH MOJBOTIB 1 3MIACHIOEThCS B MekaX (YHKIIOHYBAaHHS CHCTEMH
ynpaBiiHHS Oe3nekoro (SMS) y TicHIM B3aeMOJii 3 OpraHizaii€ro 3 YNpaBiiHHS
niaTpuMaHHsaM J160THOT puaataocti (CAMO) [1, 2].

Y  IIATBHOCTI PETiOHAJBLHOTO aBialnepeBi3HMKA 3 BUCOKOK 1HTEHCHBHICTIO
eKCIUTyaTalii MmapKy HNOBITPSIHUX CyJeH, HeOe3neuyHl (akTopu (HOPMYIOTBCSA IMiJT
BIUIMBOM TO€JIHAHHS TEXHIYHUX, OpraHi3alllfHUX Ta JIFOJACHKUX YMHHUKIB, a TAKOXK
30BHIIIIHIX €KCIUTyaTal[liHUX YMOB.

VY KoHTEKCTI 111€1 poOOTH HeOe3neuyHU PaKkTop pO3TISIAETHCS IK YMOBA, i a00
CYKYHHICTh OOCTaBHH, Ki TOTEHILIITHO MOXYTh MPU3BECTH JI0:

~ TIOPYIICHHSI BUMOT JIbOTHOI TPUIATHOCTI;

- BUHHMKHEHHS Ae(ekTiB a00 BiIMOB aBialliiHOT TEXHIKH;

- oOmexenHs1 abo mpunuHenHs ekcrutyatarii [IC (y Tomy 4ucii momiid THITY
AOQG).

3arpo3a BTpaTu JbOTHOI MPHUIATHOCTI € peani3alielo HeGe3neyHoro gakropa 3a
HAsBHOCTI CIPHUSATIUBUX YMOB 1 XapaKTepU3Y€EThCSA IIJIBUIIEHHSIM MHMOBIPHOCTI
TEXHIYHOI BIJIMOBH, MOPYIICHHS] HOPMAaTUBHUX BUMOT 200 HEOOXITHOCTI BHUBEICHHS
I1C 3 ekcrumyatartii.

B aBiakomnanisx ineHTudikamis HeOe3neuyHux (akTopiB y cdepi miaATpUMaHHS
JBLOTHO1 MIPUAATHOCTI 3/IIMCHIOETHCS HA OCHOBI:

- nanux CAMO (craructuka BigmMoB, MEL/CDL, koHTpOJIb pecypciB);

~ 3BITIB Oprasi3ailiil 3 TeXHIYHOTO OOCITYyrOBYBaHHS;

- 1Hpopmarii npo AOG-noxaii;

— pe3yibTaTiB Mporpam aHadi3y HaJIIMHOCTI,

~ TOBIIOMJIEHB JOOPOBUIBHOI 3BITHOCTI mepcoHany (SMS);

~ pe3ysbTaTiB BHYTPILIHIX Ta 30BHILIHIX ay/IUTIB;

~ aHaJi3y MOBTOPIOBAHMX AC(PEKTIB Ta TEXHIYHUX 3aTPUMOK;

- 1Hdopmarii BiJ BUpOOHHUKIB Ta aBialliiHoi agmiHicTparii (AD, SB).
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Takuit miaxia BiANOBIIA€ MPUHIIMIIAM MPOAKTUBHOTO YMPABIIHHSI PU3UKAMH Ta
JI03BOJIsIE€ BUSIBIISITH 3arpo3H 1€ 10 HACTaHHS HEOE3MEUHUX MOii.

3 ypaxyBaHHAM crienudiku ekciutyaraiii ¢pioTy, Hebe3neuHi (akTopu AOLUIIHHO
MOJILTUTH Ha TaKi OCHOBHI TPYTIH.

1. Texnaiuni HeOe3neuHi paKTOpH:

~ TOBTOPIOBaHi JIe()eKTH aBialliiHUX CUCTEM 1 arperaris;
BIIMOBH, OB’ 513aH1 31 CTApIHHAM €JIEMEHTIB KOHCTPYKIIIT;

— Jerpajallis TEXHIYHUX XapaKTEPUCTHUK Yepe3 BUCOKY KUIBKICTb ITUKIIIB «3JIT—
nocajikay;

- HECBO€YACHE BUKOHAHHS 00OB’SI3KOBUX JIMPEKTUB JILOTHOI MPUIATHOCTI;

- HaAKOMWYEHHS BiJKiaaeHuXx aedekrtiB 3a MEL;

~ BUKOPHUCTaHHS OOMEKEHUX ab0 albTePHATUBHUX TEXHIYHUX PIIICHb.

[li daxTopu Oe3mocepeHbO BIUIMBAIOTH HAa WMOBIPHICTH BTPATU JHOTHOI
MPUAATHOCTI Ta 4acTo € nepmonpudnHoo AOG-noii.

2. Opranizamiitni HeOe3neyHl (akTopu (QOpPMYIOTbCS Ha pPIBHI YNPaBIIHHA
EKCIUTyaTaIll€l0 Ta BKIIOYAIOTh:

~ nediuuT Yacy Ha JiiHIiHE TeXHIYHE 00CIyrOByBaHHS;

- mopyweHHs mianyBanHsa TO;

~ HEIOCTaTHI! KOHTPOJIb SKOCTI BUKOHAHHS pOOIT;

~ 0o0MexeHy TOCTYITHICTh 3alIaCHUX YaCTHH;

~ THCK eKCIUTyaTaIiiHoro rpadika;

- Henouiku B3aeMoii Mixk CAMO, SMS Tta oprasnizamismu TO1P.

Opranizaiiiiiai (pakTopyu 4acTO MarOTh JATEHTHUN XapaKTep 1 MOXYTh TPUBAIUN
4ac He MPOSIBISATUCS, CTBOPIOIOYN YMOBH JIJIsl peastizallii akTUBHUX MTOMUJIOK.

3. Jlo TMIIOBHUX 3arpo3, MOB’A3aHUX 13 JIIOJICHKUM (DAKTOPOM, HAJIEIKATH:

- TOMUJIKHA BUKOHaHHSA (slips, lapses);

- MNOMMJIKM IJIaHyBaHHA poOIT;

~ HEJOCTaTHI{ piBEHb MIATOTOBKH a00 JTOCBIly EPCOHATY;

- TICHXOEMOIlIMHA BTOMA;

— TOPYIICHHS MPOLEIYp MiJ TUCKOM Yacy;

~ (opMyBaHHS pyTUHHUX a00 OpraHi3aliiHO 3yMOBJIEHUX MTOPYIIEHb.

4. 30BHIIIHI eKCIUTyaTaliiH1 (hakTopu:

~ PI3HOMAaHITHICTh aepoapOMIB Oa3yBaHHS;

~ KJIIMaTUYHI Ta METEOPOJIOT14HI YMOBH;

- 0OMeXeH1 MOXKJIMBOCTI TEXHIYHOT MIATPUMKH Ha JTIHIMHUX CTAHITINX;

~ 3aTPUMKH B JIOTICTHIII 3aMTACHUX YaCTHH;

— PperyIaTopHi OOMEXEHHS Ta 3MIHH.

Xoua 11 (hakTOpW HE 3aJIeKaTh 0e3MOCepeHHO BiJ aBlaKOMIaHii, BOHU CyTTEBO
BIUTMBAIOTH HA PU3UK BTPATH JIOTHOT IPUIATHOCTI.

Ha ocHoBi aHani3y BullieHaBeAEHUX (PAKTOPIB 10 TUIIOBUX 3arp03 BTPATU JIOTHOI
npuaatHocTi B ekcrutyarauii [1C MokHa BiiHECTH:

- 3poctanHs yactoti AOG-1noii;

— HaAKOMHWYEHHS BIJIKJIAJCHUX JI€(PEKTIB;

~ TMOBTOPIOBaHI TEXHIYHI HECIIPABHOCTI;
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— TEXHIYHI 3aTPUMKHU Ta CKaCyBaHHsI PEUCIB;

— 3HIDKEHHA e()EeKTUBHOCTI TEXHIYHOTO 00CITYTOBYBaHHS;

~ TIABUINCHHS HABAaHTAXCHHS HA TEXHIYHUN MTEPCOHAIL.

Takum uuHOM, imeHTU(iKaIiss HeOe3neyHnX (aKTOpiB BTPATH JIBOTHOI
MPUAATHOCTI B €KCIUTyaTallii MOBITPSHUX CYJACH MOKAa3ye, MO PU3UKH (POPMYIOTHCS

BHACIIIJIOK CKJIQIHOT B3a€EMOJIi1 TEXHIYHUX, OpraHi3amiitHUX, JIFOJACHKUAX Ta 30BHINTHIX
YUHHUKIB.

Cnucoxk Jgireparypu:

1. Guidance Material [Electronic resource]. International Civil Aviation
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Introduction.

The core of tetrahydrozoquinoline is part of such well-known alkaloids as
Coripulin, Glauzin, Pronunciferin and others. Many of them exhibit antimicrobial,
antispasmithin, anti-inflammatory activity. On the other hand, it is known that the
presence of volumetric frame substituents (adamantyl, diamantyl, etc.) in a molecule
with pharmacophoric groups increases lipophilicity, reduces toxicity, in some cases
significantly increases the activity of drugs.

0 O
+ R,CH=NR

I: R,=Ph; R,=Ad-, AdCH,-, AACH,CH,-

II: R] :AdCHz-, R2:Ph

Aim.
The purpose of the work presented is to synthesize potential active drugs containing
in positions 1 and 2 of the isochinolin nucleus various adamantyl-containing radicals.

Meterials and methods.

The bases of Schiff was synthesized by method [1]. The reagents of the company
Lankaster were used. Studies of NMR 'H spectra were performed on the JEOL
spectrometer (90 MHz) in CDCL3, chemical shifts were measured in 6 -shift.
Chromatomass spectra are measured on the Hewlett-Packard 5890-II device with a
detector MSD 59771A (capillary 30 m, HP-1, 100-250 °C, 10° / min).

Resalts and discussion.

For the preparation of structures presented in the scheme, a method of
amidoalkylating agents - the bases of Schiff [1] were used. The latter were synthesized
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on the basis of benzaldehyde and adamantyl-containing amines (I) and 2- (1-
adamantyl) of ethanal and aniline (II).

The reaction was carried out in a dichloroethane medium and the presence of excess
triethylamine.

The outputs of the target products were: for R, = Ad - 78%, AdCH, - 84%,
AdCHzCHz - 87%, Rz = AdCH2 - 66%.

The structure of substances is proved by IR, NMR 1IN and 13C spectroscopy.

Conclusions.
A convenient method of synthesis of potentially physiologically active adamantyl-

containing 3-oxotetrahydroisoqinolins has been developed.

Reference
[1] Venkov A.P., Mollov N.M.//Synthesis. — 1982. - Ne3. — P.216-217.

46



CULTURAL STUDIES AND MUSEUM STUDIES
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

CUEHIYHUHA NPOCTIP PPAHIIY3bKOI'O
MY3UYHOI'O TAETPY SAK HAIIIOHAJIbHUH
OPEHOMEH

AKapkoB AHapiu
AcnipaHt kadenpu KyJIbTypoJIorii
HamionanpHa Mmy3uuHa akagemis Ykpainu iMm. [1.1.HalikoBcekoro

B rymaniTapHHX pO3BIJIKaX OCTaHHIX ACCATUIITH JeAail Baroimry IO3HIIII0
3aiiMaloTh acMeKTH MY3WYHOro TeaTpy, SKI TpUBAIMHA 4Yac HE MOTPAILIUIA y TOJe
crieniayibHOi yBaru jgociigHukiB [1,3,6 Ta iH.]. Opranizaiiisi CIIEHIYHOTO IPOCTOPY,
MpUpoJia BUKOHABCHKOTO JKECTy, JOTriKa pPyXy CBITJIa Ta KOJbOPY Y BHCTaBi
MIPUTOPTAIOTh ChOTOJIHI 3HAYHY YBary 1 YCBIJIOMJIIOIOTHCSI BJK€ HE SIK JIOAATKOBI Ta
JIEKOPAaTUBHO-EKCIIPECUBHI CKJIAJ0B1 CIEKTaKiIo, ajie SAK (yHIaMEHTaldbHI Ta
CMUCJIOYTBOPIOIOYI.

B 11boMy KOHTEKCTI pesibe(PHO 3ByUYaTh MipKyBaHHS OJHOTO 3 HAHOUIbII BUJATHUX
pexucepiB Hamoro yacy Ilitepa Cemnapca. Bucrtymatouun mnepejs CTyJIeHTaMHu
Miuurancekoro yHiBepcutety y 2018 pomi, BiH HarojouryBaB, II0 MU € CBIAKaMHU
«KOIIIMAPHOT €M1JIeMii, KOJIH JIOU PO3IMOBIIAI0Th ICTOPIi, IO HE € IXHBbOIO 1CTOPIEIO.
Sxuo BM XOYeTe PO3MOBICTH ICTOPIIO, BU MOBHHHI OyTH B 1i LIEHTpl Ta CTaTH ii
4acTUHOW. TOMy OJiIHE 3 HAIllMX 3aBJlaHb SIK MUTIIIB — KOHTEKCTyaJi3yBaTu BCe, 110
MU pOOMMO, HAJAI0UH JIIOJISIM IIUPIINI KOHTEKCT, HIK TOH, y IKOMY iM KOJIM-HEOYIb
J03BOJISIIOCS TipantoBaTd 4yu aymatu» [4]. Ilocunarouuch Ha Ha3By 3HAMEHUTOL
pob6otu JIxopmka Tpoy «Y KOHTEKCTI BIACYTHOCTI KOHTEKCTy», [litrep Cemmapc
HaroJIoIIyBaB, 110 Y KOKHOMY MHCTEIIBKOMY MPOEKTI HEOOXIAHO MpaIfoBaTH HaJl
CTBOPECHHSIM KOHTEKCTY HABKOJIO TBOPY MHCTEITBA. BHUBUEHHS IMX KOHTEKCTHHX
[1apiB JO3BOJISIE€ TIO-HOBOMY PO3YMITH 1 CYTHICTh MY3HUYHO-T€aTPAIbHUX apTe(aKTiB
Pi3HHX CTOJITb.

®paHily3bKUii My3UYHUN TEAaTp MaB OCOOJIUBY 1CTOPitO (POPMYBAHHS 1 PO3BUTKY B
acneKTi BUpILIEHHS Npo0JieM IPOCTOPOBOI CIIEHIYHOI KOHTEKCcTyati3amii. BignosigHo
70 CTAJIUX TPAJUIN PO3BUTKY HAIlIOHAJILHOIO TeaTpPaJbHOTO MHUCTELTBA B LIEHTPI
EKCIIEPUMEHTIB (DpaHIy3bKMX MHTI[IB TOCTIHHO TepeOyBaau MUTAHHS OpraHi3arlii
CIIEHIYHOTO MPOCTOPY, Yepe3 K MOCTAHOBHUKH MPArHyJIu Bi3yali3yBaTu BepOaTbHUN
1 My3WYHUH Iapu OMEPHOTO TBOPY. 3B’S30K 13 HAI[IOHAIBHUMH TeaTpaJbHUMU
TpPaJAMIIISIMUA BU3HAYAB MOTYXKHICTh TMOMIYKIB, ake (GpaHIly3bKUid My3UIHUN TeaTp 1
HapO/DKYBaBCA SIK  MY3WYHO-TUTaCTHUHUN — (QeHomeH. DyHmamMeHTaabHy pOJib
TpaAuIiiiHO BiJrpaBaB IIACTHYHHII AP BUCTABH. MOro YTBOPIOBAIM 0GOB’S3KOBi
BEJIMKI TAHIFOBAJIBHI CIIEHU 1 OKpeMi TaHIIOBAJIbHI HOMEPH, TICHHUM 3B’ 30K MY3UYHOI
MOBH TBOPY 13 TaHIIOBAIbHUMHU >KaHPAMH, CTieli(piyHa MaHEPa CLIEHIYHOI TOBEIHKH
(dpaHIy3bKMX BUKOHABIIIB, 110 OyJia HEPO3PHUBHO TOB’s3aHA 13 MEBHUM HaOOpOM
KECTIB 1 PYXIB.

BnacHe pyxu BUKOHaBLIB y (paHIly3bKOMY T€aTpi BIAIIpaBaid OCOOJIUBY POJIb.
Bonu mo3Hauanu kiro4oBi cioBa ¢pa3 1 OyJM CyBOpPO perjaMEHTOBaHI 1CHYIOUOIO
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CHUCTEMOIO JKECTIB, IO BIJAMOBAAIM €MOIIWHUM cTaHaM. Pyx nyMmku HaOyBaB
KOHKPETHHX Bi3yalbHUX (OpPM BHSBJICHHA 3aBISKH pyxam Tina. BopgHouac,
nepeOUTbIIIeHI eKCIIPECUBHI PyXH aKTOPIB 30BCIM HE HaraayBajIl MOBCSKICHHI KECTH.
Tak camo ganekoro Bin OyJeHHHX BHCJIOBIIOBaHb Oysia 1 MaHEpa BUMOBHU CIIB Y
bpaniy3pkoMy TeaTpi: madocHa, CHOBHEHA EKCIpecii, M0 HajxaBajla 3HAYCHHS
OyKBaJIbHO KOXKHOMY cKianay. Tox akTOpH, ikl BUKOHYBAJIU TOJIOBHI POJIi, 3BEpTAINCS
710 TIISAA9iB BiATIOBIAHO 10 CYBOPO pO3p0OJIEHOT CHCTEMH TUIACTUYHUX €IEMEHTIB Ta
IpaBUJI IHTOHAIII1. BaXJIMBY poJib y MOCHJICHHI BITYYTTS JUHAMIKHA PO3TOPTAHHS Jii 1
HACKPI3HOTO PyXYy CHOKETYy BIJIrpaBajyd MPOJyMaHi JeKopallli, KOCTIOMU, e(PeKTH
OCBITJICHHSI CLICHH.

Bce 11e yTBOproBano HEMOBTOPHUIN B €BPONEHCHKIN KyIbTYpl Bi3yadbHO-MY3UYHHIA
(heHoMeH, 1110 TPAIULIMHO BpakaB TJI1a4yiB MIPOIO BIUIMBY 1 LIUTICHICTIO XYI0’KHBOTO
BpakeHHA. [loka3oBo, 110 HaOUIBII NEPCEKTUBHI 171€1 pe)OpMyBaHHS ONEPHOIO
tearpy XVIII cromitrsa K. B. I'moka 1 B. A. Mouapra Oynu oOyMOBi€Hi, B TEpIITy
4yepry, TpaaulisiMu (ppaHIly3bKOro My3U4HOIO Te€aTpy.

3aranom, B ycl €noxu (ppaHIly3bKl aBTOPU MPUALUIIN NWIbHY YBary Bi3yaJlbHUM
napaMmeTpam SIBHII JIOJCHKOTO KUTTs. J{Jis mpeacTaBHUKIB PpaHIly3bKOi KYJIbTYpPH B
npoi1ieci NoOyA0BU CBOTO JIAJIOTY 31 CBITOM BaXKJIMBUM 3aJIMIIAETHCS T€, HA 1110 BOHU
muBnAThCA. L1 Hamipu akymymtoe (paHIy3bKUl MY3UYHHA TeaTp YCIX CTOMITb.
[IpupoaHo, 1O IUIACTHYHA CKJIAJ0Ba, SKYy CIHIJI PO3YMITH SIK BCIO CYKYIIHICTb
IUIACTUYHUX XapaKTEPUCTUK TBOPY (B4 KOHKPETHUX PpyXIB TAHLIOPUCTIB 10
cnenuiky BiAOOpaKeHHsI MJIACTUKU KECTY B MY3HIIl), € OCHOBHOIO MPOOJIEMOIO JIJIst
BHUBYEHHS 1CTOPIi (hpaHIly3bKOTO TEaATPY.

3akoHoMipHO, 1m0 B XIX CTONITTI OCHOBHOIO apEHOI0 OHOBJIECHHS MPHUHIIUIIIB
IIPOCTOPOI OpraHi3alii CIECHIYHOI Aii B ONEPHUX CHEKTAKIAX B €BpOI CTae came
Opaniis. [Tomyk HOBUX CIIEHIYHMX pillleHb aKTUBHO BIIOYBA€ThCS y (PpaHITy3bKiN
omnepi B octanHii uBepTi XIX cromitts. I1in BrimBoM TpiymdansHOro ycnixy B €Bporti
BAarHEpIBCbKOI MOJIENl OMEpH, Yy TICHOMY KOHTAKTI 3 MPAKTUKOIO HAI[lOHAJIBHOIO
ApaMaTUYHOTO TeaTpy, (paHiy3bka ornepa 3HaXOIUTh BIACHUN OPUTIHATBHUHN MUISIX
PO3BUTKY Ta IEMOHCTPY€E HEOYBaITy paHille Bi3yalbHY 1I€HTUYHICTh BUCTaBU. BiacHe
KOHTEKCT Terep 3HAYHO MOTIHMOII0E TEKCT OMEPHOTO TBOPY 1 MepeOupae Ba)KJIHUBY
(yHKII1IO BUSIBJICHHS i1 CMHCIIIB.

[{eHTpOoM HalO1IbII aBAHTAPAHUX PIIIEHb Y raidy31 My3UYHOIO T€ATPy HAIPHUKIHII
XIX cromitrs crae mapusbkuii tearp Opéra-Comique, SKUil 3aBXKIU BiAirpaBaB
0CO0JIMBY poJIb y (PpaHIly3bKOMY My3UYHOMY KUTTI. CaMe B TeaTpaibHIi MpakTUIl
Opéra-Comique B octanHii uBepTi XIX CTOMITTS 3aTBEPIKYyBAIUCh HOBI MPUHIIUATIN
o(OpMIICHHS CIIEHIYHOTO MPOCTOPY, HOBA IJIACTHUKA MOBEIIHKH OMEPHOTO CITiBaKa,
HOBI 17Iei pyXy CBITJIa 1 CTBOPEHHS KOJLOPOBOi raMu BUCTaBu. PenepryapHa momiTika
TeaTpy npuBabIIOBaa ICKPaBUX 1 CMUIMBHX XYA0KHHUKIB 1 IEKOPATOPIB. Y Ci CKIIA0B1
BHUCTaBH HE CTUIILKH OOpaMJISLIIU TEKCT OIEPH, SIK paHile (KOJIX BOHU OyJiu OyKBaIbHO
KOHTEKCTOM — THM, IO 3HaXOAMTHCA 1032 TEKCTOM, HABKOJO TEKCTY), CKUTbKU
BUKOHYBQJIM 3aBJAaHHA CTBOPEHHS CMHCJIOBOTO TIOJIsA, 0O€3 SKOrO HEMOKJIMBO
3pO3YMITH aBTOPCHKUM 3aayM. Ecki3u nmexoparlii Ta KOCTIOMIB, II0 30eperyiucs B
apxiBax, CLIEHIYHI KapTUHH, OMHUCH €JIEMEHTIB cleHOTrpadii J03BOJISIIOTh MPOCTEKUTH
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3apOJKEHHS] HOBOT'O TUIy MY3UYHOI'O T€aTpy, 3aTHOTO «KOHTEKCTyali3yBaTH» HOBI
CMUCJIOBI IIIapH OTIEPH.

[TpuHLIMIN My3UYHO-TEaTPaIbHOI BUCTABH MPEACTABHUKIB (DPaHITy3bKOT KyJIbTypHU
($hOpMYIOTh YHIKATBHHUHN (EHOMEH, 1110 3'€IHYy€ BUANME Ta HEBUIUME, ay/110-Bi3yallbHi
napaMeTpH 1 MPUXOBaHI KOHTEKCTHU P13HUX PIBHIB, MEPETBOPIOIOYH CIICHIYHY [0 Ha
TPaHCLEHACHTAILHUN JyXOBHHUM MpocTip. BuBUeHHA 0cOOIMBOCTEN LBOTO MPOLECY
BUJIAETHCS aKTyaJIbHUM 3aBJaHHAM Cy4acHOI T'yMaHITapHOI HAyKH.
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3AXUCT CUCTEMHU ABTOMATHM3AIII
JOTICTUYHHUX MPOIIECIB HA OCHOBI TEXHOJIOTI'TI
«(HTEPHET PEUEN»

Cucoenko Ceitiiana

K.T.H., JIOICHT;

JlepxaBHMI HAYKOBO-AOCIIITHUM 1HCTUTYT BUIIPOOYBaHb 1 cepTUdikariii 030poeHHs
Ta BIMCHKOBOT TEXHIKH, YKpaiHa

OCHOBHUMH TEXHOJIOTiISIMHU, 10 (OPMYIOTh Cy4YacCHHM PUHOK, € [HTepHeT peueit
(IoT), 610k4eitn Ta mTyunuii intenext (LI). Ix BUKOpUCTaHHS cripHsie aBTOMATH3aIli1
IPOLIECIB MOHITOPUHTY, 3MEHILIEHHIO JIFOJICBKOTO (paKkTopy Ta MiJBUIIEHHIO TOYHOCTI
aHami3y pusukis[1].

Cucremn aBTOMaTHU3allli JOTICTUYHUX MPOLIECIB HA OCHOBI TEXHOJIOTIi [HTepHET
peueir” (IoT) xapakTepu3yrOThCS BUCOKMM PIBHEM IHTErpamii (i3M4HUX MPUCTPOIB
(maTyuKiB, 3UMTYBayiB, KOHTPOJEPIB) 13 MEPEKEBUMHU cepBicaMH Ta Oa3amMu JaHUX.
BoHu 3a0e3neuyoTh MOHITOPUHT CTaHy TOBapiB, KOHTPOJIb ApaMETPIB CEPEAOBUILA
(Temmneparypa, BOJIOTICTb, IEPEMIILICHHS), aBTOMATUYHY 1AEHTU(IKAIII0 00’ €KTIB Ta
OlepaTHBHE YIPABIIHHA CKIQJACBKUMH pecypcamu. OJHAK TOCTIHHE MEpekKeBe
HIIKII0YEHHS Ta JeUeHTpati3oBaHuil xapakrep loT-apXiTeKTypu CTBOPIOIOTH 3HAYHI
pu3uKH 1HpOpMaIiitHOT Oe3neKy.

Y po6oTi pO3TISHYTO NMUTAHHS 3a0e3MeueHHS 1H(POpMaIliiHOiI 0e3MeKH CHUCTEeM
aBTOMAaTH3allli JOTICTHYHHMX mpolieciB Ha ocHOB1 TexHosjorii (IoT). oeaeno, 1o
3pOCTaHHS KITBKOCTI MIAKIIOYEHUX MPUCTPOIB CTBOPIOE HOBI BEKTOPU aTak, IIO
noTpeOdye KOMIUIEKCHOTO 0araToOpiBHEBOTO MIXOY /10 3aXHCTY.

[Ipoanasni3oBaHO 3aCTOCYBaHHS KpUNTOrpadiuHUX MEXaHI3MIB 3aXHUCTY, 30KpeMa
nporokony TLS nns 3axucty maHMx mijg 4ac mepenayi ta aiaroputmy AES nms
mupyBaHHS JaHUX M1 4ac 30epiranHs. BcTaHOBIEHO, 1110 BUKOPUCTAHHS CyYacHUX
KpunrorpadiuHux CTaHAAPTIB BIAMNOBIIa€ PEKOMEHJALIIM MI>KHAPOIHUX OpraHi3alii
3 K10epOe3neKHu.

JocnikeHo MeXaHI3MU aBTEeHTU(IKalli Ta aBTOpH3alli KOPUCTYBadiB 13
BukopuctanuaMm JWT-tokenis [2]. [1ix yac npouecy aBropu3alli KOpuCcTyBad BBOJAUTD
CBIii JIOT1H 1 mapoiib y BeO-iHTepderici cuctemu. L1 06mikoBi gaHi mmdpyrOThCs Ta
HAJICUJIAIOTHCA Ha cepBep il nepeBipku. CepBep MOpiBHIOE OTpUMaHy iH(opMaIrito 3
HasIBHUMU 3amucamu B 0a3l JaHUX 1, y pa3l YCHIIIHOTO 301y, CTBOPIOE CHEI[laIbHUN
Mapkep noctymy — Tak 3BaHuit JSON Web Token (JWT). Lle#i TokeH € yHIKaJIbHUM
MQpPOBUM MIAMKCOM, SKUM MICTUTH Yy co0i 3amudpoBanHy iH(oOpMaIo Mpo
KOPHUCTYyBa4a, 4yac CTBOpeHHs Ta TepMiH aii. JWT mepenaeTscs Ha3am 10 KiIi€HTa Ta
30epiraeTbcsi B Opay3epi ado J10aTKy KOPUCTyBaya, Micjisl 40TO CUCTEMa HE BUMarae
MOBTOPHO1 aBTOpU3ALli TPU KOKHOMY 3BEpHEHHI JI0 cepBepy. TOKeH i€ npoTsiroM 24
TOJIMH, 1 MPOTSITOM IIBOTO Yacy KOPHCTYyBad Ma€ 3MOTY BiJIbHO KOPHUCTYBAaTHCS BCiMa
JTOCTYMHUMHU (YHKI[ISIMA CUCTEMH 0€3 HeOOX1JHOCT1 MMOBTOPHOTO BBEJICHHS JIOT1HA i
naposisi. [licnst 3akiHUYEHHS UBOTO TEPMIHY TOKEH BTpaya€e YUHHICTh, 1 CHUCTEMa
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BUMaraTuMe IIOBTOPHOI aBTOpM3allii sl 3abe3reueHHs Oe3neku. Takuil miaxin
JI03BOJISIE OTHOYACHO 30epiratu 3py4HiCTh KOPUCTYBAHHS CUCTEMOIO Ta TapaHTyBaTU
HaJCKHUM piBeHb 3axucTy AaHux. CucTemMa TakoX Tniependadae MOKIUBICTH
igBamiganii JWT TokeHiB, 110 T03BOJIIE aaMiHICTpaTopaMm a0o CepBEpHIN YacTHHI
HEraiiHO MPUIUHUTH JOCTYN KOPUCTyBauya JO CHUCTEMHM, HaBITh SKIIO TEPMIH il
TOKEHa IIe He 3aBepimBcs. Lle oco0nMBO Ba)IJIMBO y BHUMAJKaX, KOJU MOTPIOHO
OlepaTUBHO OOMEXHUTH TpaBa JOCTyIy — HampUKIaA, y pasi BHUSIBJICHHA
HECaHKI[IOHOBAHOI aKTUBHOCTI, 3MIHH MPaB KOPUCTyBaua, ad0 SKIO OO0IIKOBUH 3aIHC
O1bIIIC HE TOBUHEH MaTH JAOCTYITY 0 CUCTEMH 3 MIPKyBaHb O€3IeKH.

Kpim Toro, 00OMiH JaHUMH MiX 34UTyBauyaM, 110 oTpuMytoTh BLE-curnamm Bin
JATYMKIB, 1 CEPBEPHOI0 YACTUHOIO 3IHCHIOETHCS 3a JlonomMororo nporokory MQTT,
AKUW TaKOX Mpaltoe 3 Bukopuctanuam mudpysanns TLS. Lle rapanrtye, 1m0 HaBiTh B
yMOBaX BIJKPUTHUX YW MyOJIYHHUX MEPEX JlaHi, 10 MEPEeNaroThCs BiJl MPUCTPOIB
[HTepHETY pedeil, 3aNMIIarThCs 3aXUIEHUMH Bl HECAaHKIIIOHOBAHOTO JoCTyIry. Jliis
HaJiiHOol nepefaul gqanux depe3 MQTT HeoOxinHO, 11100 IHTEpHET-3’€JHAHHS 0YJIO
JOCTaTHbO CTAOUIBHUM 1 3 MIHIMaJbHUMHU 3aTpuMKamu. lIpoTokon He moTpedye
BHCOKOI MPOIMYCKHOI 3/IaTHOCTI, 1 HaBITh ISl BEJIMKOI KUJIBKOCTI MPUCTPOIB OOCST
nepeanoi 1HGopMarlii 3aIMIIAETHCS BIJIHOCHO HEBEJIMKUM, OCKUIBKH KOXXEH MaKeT
JaHUX Ma€ KOMIAKTHHU po3Mmip. OJHAK AKICTh KaHaly 3B’SI3Ky BIJIITPa€ KPUTUUYHY
POJIb, OCKIJIBKH B pa3l MOCTIMHUX NepedoiB cucTeMa MOXKE BTpayaTH MOBIIOMIICHHS,
abo BiAOyBaTHUMEThCSl MOBTOpHA Iepefayda JaHUX, 110 TMPHU3BEAE 0 3aTPUMOK Y
B1J100pakeHH1 iHpopMaIiii.

Kpim Toro, MQTT 3a0e3neuye HamamTyBaHHs pIBHIB SIKOCTI OOCITYyTrOBYBaHHS, SIK1
BH3HAYAIOTh HAAIHHICTh JOCTAaBKHU MOBiAOMIICHb. HaliO1IbII JOMIIBHUM BapiaHTOM y
KOHTEKCTI JIOTICTUYHOI CUCTEMH € BUKOpUCTaHHs piBHSI QoS 1, sikuii rapanTtye, 1o
MTOBIJIOMJICHHSI OyJie JOCTaBJICHO NMPHUHAWMHI OJWH pa3, HaBiTh SKIIO 3’€IHAHHS 3
CEepBEpPOM € HecTaOlIbHUM. Y pasi 300iB YW TUMYACOBOI BIACYTHOCTI MiJKIFOYEHHS
MQTT no3Bossie 3uuTyBayaM 30epiraTtv MoOBIIOMJIEHHS Ta MOBTOPHO iX HAACHIATU
MICJISE BIAHOBJICHHS 3’€/IHAHHS, 1110 OCOOJMBO BAKJIMBO JJISl MIATPUMAHHS IIJTICHOCTI
TaHHX.

PeanizoBano posboBy mozens gocryny (RBAC) i3 mpuHUMIIOM MiHIMaJIbHHX
npuBLIeiB [3]. 3anpornoHOBAaHO MEXaHI3M MNPUMYCOBOI IHBaIiJIalli TOKEHIB JIs
TIIBUIIEHHS KOHTPOJIIO HAJT CECISIMH.

PosrisiHyTo nuTaHHs 3aXucTy 0a3 JaHuX, ayAuT Olepallii, >KypHaItOBaHHs MO1N
Ta pe3epBHE KOMilOBaHHSA. Bu3HaueHO, M0 KOMIUIEKCHE BIPOBAHKCHHS KOHIICTIIII1
OararopiBHeBoro  3axucty (Defense in  Depth) no3Bonsie  3aGe3meuntn
KOH(1ICHIIIHICTB, MUTICHICT Ta TOCTYIHICTh JIOTICTUYHUX JaHUX.

3anporoHOBaHa MOJENh 3axUCTy BpaxoBye crenudiky loT-cepenosuia,
0OMe3KeH1 pecypcH PUCTPOiB Ta HEOOX1THICTh MacITaboBaHOCTI cucTeMu. OTpuMaHi
pe3yabTaTH MOXYTh OyTH BUKOPUCTAaH1 MPU MPOEKTYBAaHHI O€3MeYHuX 1HPOpMaIIiHO-
BUMIPIOBAJILHUX Ta JIOTICTUYHUX CHCTEM.
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IHHOBALIMAHI IMIJIXOI1 10 3AXUCTY
MEPCOHAJII30OBAHUX JAHUX B OCBITHBOMY
CEPEJJOBMILI

Xiu AHapiin
acmipast
Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA

HaykoBuit kepiBHUK:

FOpuak Ipuna

KaHJIUJAT TEXHIYHUX HAYK, TOIEHT

HartionansHuit yHiBepcutet «JIbBIBChbKa MOJIITEXHIKA)

[udposizanis B OCBITI 3yMOBHJIA 301IbILIEHHS OOCATIB NEPCOHANI30BaHUX JaHUX,
AK1 MIAratoTh 00po6ul. Le ctBoproe notpedy y BOpOBAKEHHI Cy4YaCHUX MEXaHI13MIB
iH(popmaniiiHo1 6e3neku. Oco0IMBOI aKTyalbHOCTI HA0YBAaIOTh TEXHOJIOT1i OJIOKYEHH
Ta XCITyBaHHS.

TexHounoriss OnokyelH 3a0e3nedye JELEeHTPai30BaHE 30€peKEHHS MaHUX 3
BHCOKHUM piBHEM IiTicHOCTI. KokeH 3amuc y OJ0K4YEeliHI MATBEPKY€EThCS HIUPPOBUM
MIAMACOM 1 Ma€ YHIKQIbHHM Xell, M0 YHEMOXJIMBIIOE Qanbcudikaiio ado
HECAHKI[IOHOBAaHY 3MiHY JJaHUX.

OCHOBHMMH IE€peBaraMu 3aCTOCyBaHHs OJIOKYEHH B OCBITHBOMY CEPEOBHILII €:

e He3MiHHICTh OCBITHIX 3aIKCIB (OI[IHKH, CEPTUDIKATH, TUTLTIOMH).

e [Ipo3opicTh Aiil 3 JTaHUMH Ta 3aXUIIEHA B3aEMOJIiSl MK YYaCHUKAMH OCBITHHOTO
IpolLecy.

e KOHTpOJIb JOCTYy Ha OCHOBI KpUNTOrpaiyHuX KIHOYiB.

Metonu xemryBanHsi (SHA-256, Blake2 Ta 1HIIl) BHUCTYNarOThb OCHOBOIO
3a0e3ne4eHHsl UIICHOCTI AaHuX. BOHM J03BOJISIIOTH CTBOPIOBATH LU(POBI BIAOUTKU
(aiiniB, 110 BUKOPUCTOBYIOTHCS MPU Niepenayl abo 30epiraHHi pe3ysibTaTiB HaBYaHHS.

[Ipuknany mpakTUYHOTO 3aCTOCYBaHHS:

e 3axuieHe 30epiraHHs OCBITHIX JOKYMEHTIB.

e Bepudikartiis pe3yabTaTiB TECTyBaHHS 3a TOIOMOTOIO XEIIIiB.

e CtBopenHs 1uppoBux MpodiIiB CTYACHTIB 3 HAJIHHOIO 1CTOPIEI0 HABYAHHS.
BoaHodac icHYy1OTh 1 BUKJIUKH BIPOBAIKEHHS:

e [loTpeba y Bucokiit IT-kBamidikarii mepconainy.

® BijicyTHICTh IHTErpaIlii 13 3aCTapiIuMU OCBITHIMU TIATHOPMaMH.

e HeoOximHICTh y MPaBOBOMY BPETYJIIOBaHHI OOPOOKH MEPCOHANBHUX JAHUX.
HIns1xu 0o10JTaHHS IEPEITKO BKITIOYAIOTh:

® P0o3po0Ky METOAMYHKMX MaTepiaiiB Ta OCBITHIX Mporpam 3 KibepOe3neku.

o [[inoTHe BIpoBaKEHHS OJIOKYEHH-PIIIEHb Y 3aKja BUILIOT OCBITH.

e CmiBmpaiito 3 [T-koMnaHisIMu Ta 1ep>KaBHUMU CTPYKTYpamu.
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TakuM YMHOM, 3acTOCyBaHHA OJOKYEHH 1 XENIyBaHHS JO3BOJISIE CTBOPUTH
Oe3reyny 1U(PpPOBY €KOCHUCTEMY B OCBITi, IO BIJAMOBiIa€ BUMOTaM CY4YacCHOCTI,
rapaHTye€ J0BIpY 0 JaHUX Ta CIPHUSE CTAIOMY PO3BUTKY OCBITHHOTO CEPEIOBHIIIA.

Oxpemoi yBarm 3aciIyroBy€ MOKJIMBICTh BHUKOPHUCTaHHS OJIOKYEHH y Tmporeci
OLIIHIOBaHHS 3HaHb. CHUCTEMa MOXE aBTOMAaTUYHO 30€piraTé pe3yibTaTH TECTYBaHb,
KYPCOBHUX 1 AMITIOMHUX POOIT, BIATYKH BUKJIAIaviB Ta 1HIIY akaJeMiuyHy iH(hOpMaIIiio.
Taka mpo30piCTh 3MEHIITY€ PU3UKHU CY0’ €EKTHBI3MY B OIIHIOBAHHI, CIIPHSIE aKaIeMIuHIN
TO0OpPOYECHOCTI, a TaKOX CTBOPIOE IU(PPOBY ICTOPIIO JOCATHEHb CTYJICHTA, SKa €
JOCTYITHOIO JUIsI TIEPErJisily poOoTOAaBUAMH a00 MIKHAPOAHUMU TApTHEPAMHU.

[udpoBuii OCBITHIN HacIOPT HAa OCHOBI OJOKYEHH-TEXHOJOTl — IIe OJHH
NepCcreKTUBHUM HanpsM. Takuil macnopT Moke MICTUTH HE JIUIIE OI[IHKH, ajie i JaH1
PO y4acTh y HAyKOBUX KOH(EpEeHIlisx, cepTudikatu 3 OHJIAWH-KYpPCiB, pe3yJIbTaTH
HE3aJIe)KHUX TECTyBaHb Ta IHII OCBITHI JocsrHeHHs. Lle mo3Bomuth dopmyBaTu
NEPCOHANI30BaHy OCBITHIO TPA€EKTOPIIO CTYJEHTa 1 CIPOCTUTh MPOIEC BU3HAHHSA
KBaMi(iKaliil Mi>K OCBITHIMU YCTAHOBAMH.

Cucrema M0ok€ aBTOMAaTHYHO 30€piraTi TECTH, KyPCH, TUILIOMH, BIATYKH BUUTENIB
Ta 1HIYy akajaemiuHy iHdopmarlio. L{g npo3opicTh 3HMXKY€E PU3UK CYyO'€KTHUBI3MY B
OLHI[, CHOpHSIE aKageMIYHIA LUIICHOCTI Ta CTBOPOE LU(POBY ICTOPIO poOOTH
CTYJIEHTIB, SIKa Ma€ JIOCTYM JI0 pO3IJsiAy POOOTOJABIIB YA MI>KHAPOIHUX ApPTHEPIB.
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THE DELICATE BALANCE: FOOD CHAINS,
ECOSYSTEMS, AND BIODIVERSITY

Poleva Julia

Ph.D., Visiting Professor
Florida Institute of Technology,
Melbourne, Florida, USA

Biodiversity conservation represents a central challenge in modern ecological
science due to its fundamental role in sustaining ecosystem stability, resilience, and
functionality. Biodiversity enhances the capacity of ecosystems to absorb disturbances
and maintain key ecological processes, thereby supporting both natural systems and
human well-being [1, 2]. A critical mechanism underlying biodiversity maintenance is
the integrity of food chains and trophic interactions, which regulate energy flow,
population dynamics, and nutrient cycling within ecosystems.

Food chains constitute the structural and functional foundation of ecosystems by
linking primary producers, consumers across multiple trophic levels, and decomposers.
Primary producers capture solar energy and convert it into biomass, forming the base
of trophic networks. Consumers regulate population sizes and species interactions,
while decomposers facilitate nutrient recycling and sustain biogeochemical cycles.
Disruptions at any trophic level can lead to ecosystem instability and biodiversity loss
[3-6].
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Photo 1. Whispers between wings and waves (the author’s personal development)
Ecosystem stability is closely linked to the complexity of food webs. Ecological
research demonstrates that diverse and interconnected trophic networks increase

ecosystem resilience through functional redundancy, whereby multiple species
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perform similar ecological roles [7 - 9]. This redundancy enables ecosystems to
maintain functionality despite environmental stress or partial species loss. In contrast,
simplified food chains reduce adaptive capacity and increase vulnerability to collapse.

Anthropogenic pressures are the primary drivers of food chain disruption and
global biodiversity decline. Habitat destruction, fragmentation, pollution,
overexploitation of biological resources, invasive species, and climate change
significantly alter species interactions and trophic structures. The removal of keystone
species, particularly apex predators, frequently results in trophic cascades that
propagate through ecosystems, causing profound changes in species composition and
ecosystem processes [10 — 13].

The Florida manatee (7Trichechus manatus latirostris) is a large marine herbivore
that historically relied heavily on seagrass beds, including Syringodium
filiforme (commonly known as manatee grass), as a primary food source. These
seagrass meadows in the Indian River Lagoon (IRL) - a biodiverse estuarine system
along Florida’s east coast - have declined dramatically in recent years largely due
to anthropogenic impacts such as nutrient pollution from septic systems, fertilizer and
agricultural runoff, and resulting harmful algal blooms that reduce water quality and
light penetration needed for seagrass growth. I was lucky enough to see Florida
manatees at Turkey Creek Sanctuary Park and take a photo of this unforgettable
moment (photo 2).

development)

Climate change further intensifies these impacts by altering temperature regimes,
precipitation patterns, and ocean chemistry. Such abiotic changes affect species
distributions, phenology, and interspecific interactions, often leading to mismatches
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within food chains. Species with narrow ecological niches or limited adaptive capacity
are especially vulnerable, increasing extinction risks and reducing ecosystem resilience
[14 - 16].

The preservation of food chain integrity is essential for maintaining ecosystem
services that support human societies. These services include primary productivity,
pollination, carbon sequestration, soil formation, and water regulation [17,18].
Empirical evidence indicates that ecosystems with high biodiversity and intact trophic
structures provide ecosystem services more efficiently and reliably than degraded
systems [19].
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Photo 3. Where Pines Touch the Sky, New Hampshire (the author’s personal
development)

Effective biodiversity conservation therefore requires an ecosystem-based
approach that prioritizes the protection of trophic interactions and ecological processes
rather than focusing solely on individual species (photo 3). Conservation strategies
should include habitat protection, ecosystem restoration, sustainable resource
management, and the preservation of keystone and functionally important species.
Integrating scientific knowledge of food chain dynamics into environmental policy is
crucial for maintaining ecosystem integrity at local, regional, and global scales.

In conclusion, the delicate balance of food chains and ecosystem integrity forms
the foundation of biodiversity conservation. Disruptions to trophic structures generate
cascading ecological effects that threaten ecosystem stability and functionality. A
comprehensive understanding of food chain dynamics is therefore essential for
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developing effective conservation strategies and safeguarding biodiversity in the face
of increasing anthropogenic pressures.
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Abstract

The article is devoted to the study of the impact of digitalization and artificial
intelligence technologies on the economic efficiency of crop production of agricultural
enterprises. The paper examines modern digital solutions used in agriculture, as well
as the use of artificial intelligence to predict yields and automate processes. Their role
in increasing productivity, reducing costs and improving predictability in the
agricultural sector is assessed. Their impact is considered in the context of the
implementation of the sustainable development goals of agricultural enterprises and
the country's economy as a whole.

Keywords: Digitalization, artificial intelligence, crop production, economic
efficiency, cost reduction, digital solutions, precision farming technologies.

The agricultural sector has been actively using digital solutions in agricultural
production and agricultural management in recent years. Digitalization and artificial
intelligence are becoming increasingly widespread in all fields of activity, determining
the direction of economic activity and optimizing functional and managerial routine
processes. Digitalization is the process of introducing digital technologies into various
fields of activity, including agriculture. It includes automating the processes of data
collection and processing, as well as improving the quality of communication between
the participants in this process.

One of the ways to revolutionize crop production and increase sustainability is
through the use of artificial intelligence applications. Artificial intelligence is the
science of programming computers to simulate human tasks that require intelligence,
judgment, and experience. Artificial intelligence can help greenhouse operators
concerned about environmental performance in predicting the environmental impact of
their growing systems and substantiating claims against their products. Artificial
intelligence can be used to understand yield responses to soil variables, identify factors
responsible for changing yields and quality, and determine target yields.
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The relevance of the research is determined by the need to develop agriculture
through the introduction of innovative methods to solve socio-economic problems and
achieve sustainable development in modern society.

The purpose of the study is to assess the impact of digitalization and artificial
intelligence technologies on the economic efficiency of crop production in agricultural
enterprises of the Republic of Kazakhstan.

The agricultural sector is one of the key sectors of the economy and is of paramount
importance for ensuring the country's food security. The le The largest contribution to
the total volume of agricultural products produced is made by grain crops, which allows
the country not only to provide for itself, but also to export some of its products. Figure
1 shows data on the harvesting of cereals and legumes.vel of development of
agricultural production directly affects the well-being of citizens. Due to its vast
territory and the availability of resources, the country has enormous potential, in
addition, government policy actively supports the agricultural sector by providing
preferential financing and subsidies, which also stimulates growth.

120,8
115,1

107,8 1078

107,5
1022 103,2

96,4 934

85,9

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025*

*- Preliminary data.

Figure 1. Dynamics of the physical volume index of gross crop production.

The physical volume index (IFO) of gross crop production for 2025, according to
preliminary data, amounted to 107.8% [1].

Statistical data indicate steady growth in the period 2021-2025, by 58.44%
compared to 2021 in Fig. 2. The results of the harvest analysis confirm the instability,
unpredictability and dependence of agriculture on various factors. This confirms the
need to use innovative technologies, as they allow for more accurate monitoring,
forecasting and process management for efficient use of resources, reducing losses and
ensuring stability in the industry.
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Figure 2. Gross harvest of major crops, thousand tons

The total harvest of the main agricultural legumes increased by 2.9% compared to
the level of 2024 and amounted to 25946.3 thousand tons, oilseeds-48.3% and 4948.5
thousand tons, respectively. The gross harvest of vegetables and melons, root crops and
tubers decreased by 2.4% and amounted to 9997.8 thousand tons, while a increased
was recorded in open-field vegetables (2.8% by 2024 or 3676.2 thousand tons), an
increased in potatoes (by 7.9% and 2842.2 thousand tons) and a decrease in melons (by
0.5% or 2 454.7 thousand tons) [1].

The introduction of digital technologies into the agricultural sector of the economy
is an important factor in ensuring stability and reducing the cost of agricultural
production, which is reflected in the concept of development of the agro-industrial
complex of the Republic of Kazakhstan for 2021-2030. The document on Kazakhstan
highlights the key problems of agro-industrial complex development: a weak and
unstable mobile communication and internet network in rural areas, lack of knowledge
and skills in using digital solutions, as well as a shortage of specialists at the junction
of agriculture and IT technologies [2]. The analysis of obstacles and the identification
of solutions can serve as the basis for the digital transformation of agricultural
enterprises and the agricultural sector of the country.

The global experience in the agricultural sector 1s characterized primarily by a high
degree of diversification, an active transition to precision farming technologies and the
widespread introduction of digitalization at all stages of production. Special attention
is paid to improving the accuracy of forecasting weather conditions, which is achieved
through the creation of an extensive network of weather stations and the formation of
a database of long-term meteorological observations. This makes it possible to plan
agricultural work more efficiently and minimize risks.

Digital technologies are being actively introduced in the Republic of Kazakhstan
to increase the efficiency of agricultural production and optimize various processes.
Table 1 shows several key areas of technologies used in agriculture in the republic.
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Table 1.

Digital solutions in the agricultural sector of Kazakhstan

equipment-mounted
and field-based

SCNSOr1S.

probability, and more

Technology Functions and data The result of the application
received
Precision farming real-time indicators of | Optimization of fertilizers, water
management system - | crops, moisture, | and plant protection products to
cropwise digital nutrients, pests, | save resources and increase
platform using precipitation yields

Land resource
monitoring and
management
systems: unmanned
aerial vehicles
(UAVs/drones),
digital platforms,
geographic
information systems
(GIS), and
autonomous tractors
and combines.

Crop condition insights:
early-stage
identification of
diseases and plant
stress, along with
precise irrigation and
plant protection
monitoring.

More accurate planning and
execution of agronomic
operations, as well as prompt
response to changes in land
conditions: taking timely
measures to protect crops and
minimize losses, improving
harvesting accuracy, and
reducing the overconsumption
of fuel and fertilizers.

Digital platforms for
business in the agro-
industrial complex
(APC):

- «Qoldau.kz» [3],

- "AGROSPACE"
[4],

- "E-agriculture".

Sale and purchase of
products, all types of
subsidies, 1ssuance of
authorization for
foreign economic
activity, state
registration of
machinery and transfer
thereof as collateral in
the loan

Automation, process
acceleration and increased
transparency

Kazakhstan, in terms of the adoption of AI technologies, remains largely
conservative; however, some companies are already using them in their operations. For
example, «KazAgroFinance» uses artificial intelligence to monitor agricultural
machinery leasing, which minimizes the human factor and reduces inventory time [5].
In addition, Kazakhstan cooperates with international technology companies and
startups offering agricultural solutions, including John Deere, which uses artificial
intelligence to analyze yields, optimize the sowing process, and implement
autonomous driving systems, as well as Trimble — a platform that manages
agricultural resources using Al technologies to monitor crop conditions through
geospatial analysis, among others [6], [7].
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Digital technologies make it possible to efficiently collect, systematize, and
aggregate data, while their analysis can be carried out, including with the use of
artificial intelligence. This enables farmers to use data more effectively, make well-
grounded decisions, and minimize risks. The possible applications of Al technologies
in agriculture are presented in table 2.

Table 2.
Application of artificial intelligence technology in agriculture
Areas of Al technology Application results
implementation

Weather monitoring and | Analysis of historical climate and weather data for

forecasting forecasting and their application in field planning.

Automation of It reduces dependence on human labor, improves the

agricultural machinery accuracy of operations, and reduces maintenance costs.

Analysis of market trends | It helps to predict market trends, analyze product

and sales demand and optimize the supply chain.

Forecasting yields Analysis of historical data on weather conditions, soil
conditions, crop types, and agronomic work to predict
future harvests, plan product sales, optimize resource
costs, and minimize losses.

Currently, only about 30% of agricultural companies in the Republic of Kazakhstan
use digital technologies. This can be attributed to the fact that, as of early 2024, out of
6,406 settlements in Kazakhstan, stable internet access was available in 116 cities and
4,866 villages (78%), which in turn limits the use of digital technologies in agriculture
[3].

The practice of introducing elements of "precision" farming in pilot farms is
responsible for expanding the scope of digital tools. The results of this experience
indicate a reduction in farmers' costs by up to 20%, and an increase in yields, for
example, grain, is up to 25 quintals per hectare [8].

A 15% increase in productivity led to an annual growth of gross production output
by 2 billion tenge, as well as a 10% reduction in operating costs, which in monetary
terms amounts to about 500 million tenge. Thanks to the use of Al systems in
monitoring and assessing crop conditions through satellite image analysis, it is possible
not only to reduce processing operating costs by up to 35%, but also to increase yields
by 50% and productivity by 25% [1-5].

Conlusion

The digital transformation taking place in all sectors is also entering agriculture.
Thanks to new technologies, the living and working conditions of farmers are
changing. The introduction of digital technologies and artificial intelligence in
Kazakhstan’s agriculture expands prospects in the agrarian sector, enhances process
control, and enables more rational use of resources.

The application of Al positively affects management efficiency at various stages
of production and improves predictability. Digitalization is covering more and more
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aspects of agriculture, creating additional opportunities to increase the productivity of
agricultural enterprises.

In conclusion, artificial intelligence has great potential to transform the crop sector
and address food security and sustainability issues. However, to achieve these benefits,
it is essential to address the above challenges and establish cooperation between
technology developers and research institutions.
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OCOBJIMBOCTI JOCBIY BEJIUKOBPUTAHII Y
PO3POBJIEHHI CTPATETII PO3BUTKY
KPAYAPAHAUHI' OBUX IVIAT®OPM

Cya Spocaas IerpoBuu
acmipaHT Kadeapu MEHEKMEHTY 1 MDKHAPOIHOTO MiANPUEMHUIITBA,
Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA

[IpoTSiroMm OCTaHHBOTO ACCATHIITTS KpayAhaHIuHT Ha0yB 3HAYHOTO MOIIMPEHHS
y CBITOBIM TPaKTUIl SK MEXaHI3M KOJEKTUBHOIO (hiHAHCYBaHHsI IIPOEKTIB 3a
nornoMoror iHTepHer-matdopm. Cepen KpaiH, 1m0 cTaiad nepmuMu y GopMyBaHHI
€(eKTUBHUX CTpaTeriii po3BUTKY LbOTO €JIEMEHTY (piHAaHCOBOTrO pUHKY, CroiryueHe
KopomniBcTBO mocifae ojiHe 3 MPOBITHUX MICIb. bpuTaHChKUi pUHOK KpayadaHIuHTy
JTAUpYy€e HE TUIBKH 3a 00CSIraMH 3aly4€HUX KOIITIB, a 32 HASBHICTIO €()EKTUBHUX
PEryJISTOPHUX MIAXOAIB, IO MOEIHYIOTh 3aXHUCT IHBECTOPIB Pa3oM 13 MIATPUMKOIO
MINPUEMHUIBKOT 1HIIIaTUBU. Jlocmimxenns noceigy Crnomydenoro KoposiBcTBa y
11l cepl BUKIIMKAE 3HAYHUIN 1HTEpeC I KpaiH, 110 NepeOyBaroTh HA paHHIX eTanax
dbopMyBaHHS BIaCHUX KpayAdaHAMHTOBUX €KOCUCTEM, 30KpemMa sl Y KpaiHH.

OCHOBU TEOPETHUYHOIO OOIPYHTYBAaHHS (DYHKIIOHYBaHHS KpayAQdaHIuHIOBHX
mw1aTGopM MOXKHA OOAUUTH Y IPALISIX HU3KU €BPONEHCHKUX JOCTIIHUKIB. 30Kpema, y
po6oTi Belleflamme, Lambert Ta Schwienbacher (2014) oOrpyHTOBaHO MOJEIb, IO
po3risnae KpayAaQaHAMHT K I1HCTPYMEHT I[IHOBOi JUCKpUMIHAII, B SKOMY
MIAIPUEMEIs 00Upae MiX TOMEPETHIM 3aMOBJICHHSIM MPOIYKTY Ta PO3MOIIOM
MpUOYTKY cepell IHBECTOPIB 3aJIEKHO BiJl 00CATY HEOOXIJHOTO CTAPTOBOrO KaIiTaly.
Boanouac Mollick (2014) na ocHoBI aHamizy nmoHaj 48 THCSY MPOEKTIB MiATBEP/IUB,
[0 SIKICTh MPOEKTY Ta COLIAJIbHI MEPEX1 IHIIIATOPIB CYTTEBO BIUIMBAIOTH HAa
YCHIUIHICTh KaMIIaHii, a reorpadiunuii (hakTop BiAIrpae NOMITHY POJIb HaBITh Oepydn
710 yBaru akTUBHICTh B OHJIAWH-CEPEJOBHIIIL.

Crpateriss po3BUTKY KpayAdaHauHroBux ruargopm y BenukoOputanii
dbopmyBanacs mijJ BIUIMBOM KUIbKOX KIIOUYOBUX YWHHHKIB. OCHOBOIOJIOKHUM €
3aMpOBAKEHHS CIEIIaTbHOTO PEryJISTOPHOTO PEXUMY s KpayAdaHIMHTOBHX
onepauiii 13 kBiTHsA 2014 poky YnpaBiiHHSAM (1HaHCOBOI MOBEIIHKHU, 110 J03BOJIMIIO
pO3MeXyBaBIK 1HBecTUIIHUN (equity-based) Ta kpemuthHuii (loan-based) Bumu
KpayAapaHAUHTY, a TaKOX BCTAHOBUTH BUMOTU IWIOJAO0 PO3KPUTTS 1HOpMAIIi],
MOTIEPEKEHHS TIPO PU3UKHU Ta 0OMEKeHHS 1)1 HenpodeciitHux iuBecTopiB. Came 1ei
MIIX1A BIAPI3HABCS BiJ TOMINIHBOI MPAKTHKW Y IHIIMX PO3BUHEHHMX KpaiHax, e
KpayadasauHT 200 MiAnaaaB mif 0 3arallbHUX HOPM TIPO I[IHHI anepu, abo B3arai
3aJIUIIIABCS] HEPETYIbOBAHUM.

Ax 3asznavatorb Hornuf Tta Schwienbacher (2017), HagTo »OpCTKUIl 3aXUCT
1HBECTOpPIB 4YacTO 3aBJa€ IIKOAW MaJuM TMIiAIPUEMCTBAM Ta  HEBEIUKUM
MINPUEMHHUIIKUM  1HII[IaTABaM, 10 CYNEPEUUTh TPAAMIINHIA  Mmapaaurmi
(1HaHCOBOTO TpaBa, /1€ MOCWJICHHS 3aXHCTYy 1HBECTOPIB € HAMBAXKJIMBIIIO METOIO
peryiaoBaHHs  (IHAaHCOBOTO IHCTpyMeHTa. bpuTaHchki opraHd (piHAaHCOBOTO
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PEryJIIOBaHHS 3yMUIU 3HATH OalaHC MK IIUMU JIBOMA MOJIK0CaMU, CTBOPUBILN YMOBH,
3a SIKUX TIaT(GOpPMH MOTJIM PO3BUBATHCS, HE BTPAayalouyd JOBIpU 3 OOKY YYaCHHKIB
PUHKY.

[ono iHCTUTYIIIHOT 1HPACTPYKTYPH, TO TYT BaXKJIMBY POJIb BiJlirpaja nporpama
Enterprise Investment Scheme (EIS), mo no3Bosiuia orpuMyBaTu 3HauHI MOJATKOBI
OUIbTM TPUBATHUM 1HBECTOpaM, $KI BKJIAJadd KOIITH y MOJIOAI TEXHOJOTIYHI
komnanii. Kpim Ttoro, crtBopennss FCA inHoBamiiiHoro xa0y Project Innovate
3a0€3Meunsio J1ajJor MK PEryJsTOpOM Ta yYaCHUKaMU PHUHKY, IO J1aJ0 3MOTY
OMEpPAaTUBHO KOPUTYBATU PETYJSITOPHI MIAXOAM 3 YpaxyBaHHSM peajJbHUX IMOTped
CEKTODY.

HasiBHICTh 3HAYHOI KUIBKOCTI PI3HOTUIIOBUX IUIATGOPM TaKOX 3aciIyroBY€ Ha
yBary jgochigHukiB. Vismara (2016), anamizyroun BHOIpKy 3 271 mnpoekty Ha
Oputancekux 1atdopmax Crowdcube ta Seedrs 3a mepiog 2011-2014 poxkis,
BCTAHOBUB, IO MIAMPUEMIIL, K1 3aJIMIIAIN 32 COOOI0 OUIBIIY YacTKy BJIACHOCTI Ta
MaJii pO3Trally>KeHHUI COLllaIbHUM KaIiTall, OTPUMYBAJIM BUILI PE3YyJIbTATIB y 3ay4Y€HHI
¢inancyBanHs. L[ikaBo, 10 KOHKYpEHLIS MK PpI3SHUMU MOJEISIMU YIPaBIIHHSA
aKI[IOHEPHUM KamiTaioM — TpsiMolo BiacHicTio (Crowdcube), HoMiHaIbHUM
yTpuMaHHsAM (Seedrs) Ta MOAEIUTIO CHUIBHOrO 1HBeCTyBaHHS (SyndicateRoom) —
CTaJla XapaKTEPHOIO PUCOI0 caMe OPUTAHCHKOTO PUHKY 1 3yMOBHJIA PI3HOMAHITHICTb
CTpaTeriYHuX BUOOPIB JJIS MATPHUEMIIIB.

3 Touykd 30py MNOpiBHIBHOTO aHami3zy, Viotto da Cruz (2015) posrisnae
KOHKYPEHIIII0 Ha Kpaya(aHAMHTOBUX PUHKAX Kpi3b MPU3MY TeOpii JBOCTOPOHHIX
PUHKIB, A€ IulaTgopMa BHUCTYIAE IMOCEPEAHHUKOM MDK IHII[IaTOpaMU TMPOEKTIB Ta
1HBecTOpamMH. 3aCTOCYBAaHHS IIl€l aHANITUYHOI pPaMKU J10 OPUTAHCHKOTO JOCBITY
3acBiguye, mo ycmix crtparerii FCA 3Ha4HOIO MIpOI0 TOSICHIOETHCS PO3YyMIHHSIM
JBOCTOPOHHBOI MpPHUPOAU Kpayd(daHAUHTOBUX IUIAT(HOPM: PEryyisaTop HE JuIIe
3aXMIIAB 1HTEPECH IHBECTOpIB, a W CTBOPIOBAB CTUMYJHM JUIsl SIKICHUX HPOEKTIB,
MIATPUMYIOUYHM TUM CAMHUM NPUBAOIUBICTH IMIATHOPM 117151 000X IPyI YUACHUKIB.

Posrnsgatoun nepcrnekTuBY BIPOBAKEHHSI OpUTAHCHKOTO JOCBITY B BITUU3HIHHUX
peanisix, CiiJl 3a3HA4YUTH, 1110 YKpaiHCbKUM Kpay(aHIUMHIOBUI PUHOK MepedyBae Ha
panHiil cramii po3Butky. Zakharkin, Zakharkina, Pokhylko ta Kreshchik (2019)
B1/I3HAYAIOTh 3POCTaHHS MOMYJSIPHOCTI KpayadaHauHry B YKpaiHi Ta BU3HAYAIOTh
MEePCIIEKTUBHI HampsiMU HOro 3acCTOCYBaHHS, 30KpeMa Yy COLIaJbHIN cdepl, ae
IHTEpPHET-IIIATGOPMU  MOXKYTh CJIYTryBaTH I1HCTPYMEHTOM MOOUTI3alii pecypciB
MICIIEBUX Tpomaa. BogHowac BIJICYTHICTh CHEINaTi30BAaHOTO PETYJISTOPHOTO
cepenoBuilia Ta 0OMEKeHa JTOBIpa HACEJICHHS 10 OHJIAH-()IHAHCOBUX 1HCTPYMEHTIB
3aIMIIAIOTHCS CyTTEBUMU Oap’epamu. [{ocBia BenmukoOpuTaHii maTBepKye, mo came
PEryJsTOpHA YITKICTh Ta IHCTUTYIIMHA MATPUMKA € BU3HAYAIHHUMU MEPEIYMOBAMHU
MaciTabyBaHHs KpayI(haHIUHTOBUX IIATHOPM.

OTxe, OpUTaHCHKUH TOCBIJT pO3pOOJIEHHS CTPATET1i pO3BUTKY KpayAhaHIUuHTOBUX
CHUCTEM MO’KHA OIMUCATH KUIbKOMa CyTTEBUMH 0CcO0IMBOCTAMHU. [lo-miepiiie, HasiBHICTh
MPOMOPIIIAHOTO PEryjroBaHHs, 110 3a0e3ledyBaTUME 3aXHCT 1HBECTOPIB 0e3
HaJIMIPHOTO OOMEXEHHS MiANPUEMHUIIbKOT akTuBHOCTI. [lo-mpyre, momaTkoBi
CTUMYJIY, IO IHTErPOBaHI B CUCTEMY MIATPUMKH CTApTaIliB, CTBOPWINA CTIMKUI MOMUT
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3 0OKy mIpuBaTHUX I1HBECTOpiB. Ilo-TpeTe, BaXXIUBUM € HasSBHICTh €()EKTUBHOTO
Jlajiory MDK JIep’)KaBHUM PETYJSTOpOM Ta ydacHuKamu puHKy. [lo-uerBepre,
KOHKYPEHLIIS MK PI3HUMH IJIATPOPMHUMH MOJIEISIMH 3a0e3eunsia pi3HOMaHITHICTh
CTpaTeTIYHUX MiIX0/IIB Ta CTUMYJIIOBAJA SIKICTh MOCIYT. Yce 11e pa3oM chopMyBajo
eKocucTeMy KpayadaHIWHTY, IO € OJHIEI0 3 HAWPO3BUHEHIIMX Yy CBITI, 1 MOXe
BUKOPHCTOBYBATHUCS KpaiHaMu, IO MParHyTh po30yayBaTu BIacHi KpayadaHIuHTOBI
PUHKH.
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ABSTRACT

This study explores Afghan students’ perceptions of Turkey, Turkish culture, and
the Turkish language, along with their motivations for learning Turkish. Semi-
structured interviews revealed varying levels of knowledge. Curiosity and media
exposure—particularly TV series and social media—emerged as key drivers of cultural
interest and language learning. Participants showed both structural and aesthetic
awareness of Turkish, although alphabet, pronunciation, and grammar presented
challenges. The findings highlight the value of integrating cultural content and media
resources into language learning to enhance motivation and socio-cultural
understanding.

INTRODUCTION

Language learning is not only a cognitive activity but also a socially and culturally
embedded process shaped by community-level linguistic patterns [33, 34]. In this
context, language serves as a key element of identity and social belonging. Positive
attitudes toward a language community are considered an integrative motive, as
learners’ willingness to engage with a second language is closely tied to their
perception of its speakers [35]. Learning a foreign language differs from other
academic subjects because it involves shifts in self-perception, the adoption of new
cultural practices, and changes in social participation [36]. These perspectives highlight
the interaction of cognitive, affective, and socio-cultural dimensions in language
learning and emphasize the central role of cultural perception in shaping motivation.

Building on this framework, motivation can be understood through three
components: integrativeness, attitudes toward the learning situation, and motivation
expressed via effort, desire, and positive learning attitudes [36]. Examining Afghan
learners of Turkish provides insight into how cultural perceptions intersect with
motivation in a specific socio-historical context. Historical, cultural, and educational
ties between Afghanistan and Turkey suggest that learners’ perceptions influence their
engagement with Turkish and their overall language learning experience. Therefore,
this study investigates Afghan learners’ perceptions of Turkey, Turkish culture, and
the Turkish language within the broader framework of language learning motivation.

Drawing on socio-cultural and motivational perspectives, this qualitative study
analyzes how Afghan learners’ cultural perceptions may influence their motivation to
learn Turkish.

Method
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This study was conducted within a qualitative research framework using a case
study design. Qualitative research is a process in which data collection methods such
as observation, interviews, and document analysis are employed to present phenomena
realistically and holistically within their natural context [31]. Case studies allow for the
in-depth examination of a particular group or interconnected system in a real-life
setting [12]. Considering the aim of exploring Afghan learners’ cultural perceptions
and their relationship to language learning motivation, a qualitative case study design
was deemed appropriate. The data were analyzed using content analysis, a systematic
and replicable method commonly used in the social sciences, which enables the
categorization and interpretation of textual data through rule-based coding procedures
[12].

Participants

The study group consisted of 15 students who studied Turkish at Balkh University
in Afghanistan between 2017 and 2022. The majority of participants were female (n =
14), with only one male participant (n = 1). Most were aged between 26 and 29, and
all held a bachelor’s degree. Participants were recruited through convenience sampling,
which offers practicality and efficiency in the research process [31].

Data Collection and Analysis

Data were collected using a semi-structured interview consisting of 18 open-ended
questions organized into three sections. The instrument was developed by the
researcher based on relevant literature [3, 5, 6, 7, 13, 17, 24, 22, 27, 28] and reviewed
by experts to ensure content validity. In semi-structured interviews, all participants
were asked the same questions in the same order but were allowed flexibility in their
responses [31].

The interview explored participants’ perceptions along three main themes:
perceptions of Turkey, Turkish culture, and the Turkish language. Although 18
questions were asked in total, the analysis focused on these overarching themes to
provide a concise and holistic understanding of participants’ experiences.

Interviews were conducted digitally. Participants were informed about the study’s
purpose, confidentiality procedures, and their right to withdraw at any time.
Transcribed responses were anonymized using participant codes (e.g., P1, P2) and
shared with participants for verification.

Data were analyzed using content analysis, a systematic and replicable method
widely used in the social sciences to categorize and interpret textual data [11].
Responses were examined to identify patterns and differences, codes were generated
accordingly, and these codes were grouped into broader thematic categories. All
analyses were conducted without altering the original meaning of participants’
statements.
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Findings
Table 1.
Participants’ knowledge of Turkey’s geography (n = 15)
Level of Knowledge lijl l:;rilcl;;;r(:fs Perz(e):/:)l)t age
Detailed knowledge of major cities, seas,
mountains, and lakes 6 40.0
General knowledge 7 46.7
Inaccurate responses 1 6.7
No knowledge 1 6.7

An analysis of Afghan participants’ geographical knowledge of Turkey revealed
that 40% demonstrated detailed knowledge, 46.7% had general knowledge, 6.7%
provided inaccurate responses, and 6.7% reported no knowledge. These findings
suggest that participants’ interest in Turkey and their cultural curiosity may serve as
motivating factors in learning Turkish.

Table 2.
Afghan Participants’ Perceptions of Turkish Culture (n = 15)
Cultural Domain Detailed General No Knowledge
Knowledge (%) Knowledge (%) (%)
Traditions 533 40.0 6.7
Clothing 13.3 73.3 13.3
Cuisine 53.0 47.0 0
Music & Folk Songs 27.0 73.0 0
Visual Arts (TV, Film,
Theatre) ( 13.3 86.7 0

Afghan participants exhibited varying perceptions of Turkish culture, with detailed
understanding most evident in traditions (53.3%) and cuisine (53%), and general
perceptions predominating in clothing (73.3%), music (73%), and visual arts (86.7%).
These perceptions appear to function as motivational drivers, as participants’
engagement with Turkish cultural practices is linked to increased commitment and
active participation in Turkish language learning.
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Table 3.
Afghan participants’ knowledge and perceptions of the Turkish language
Detailed General/Surface No
Domain Knowledge/Percepti Knowledge/Percepti Knowledge/Percepti
on (%) on (%) on (%)
Structural
features of 533 46.7 0
Turkish
Aesthetl'c( emotio 333 66.7 0
nal qualities
Linguistic
classification 66.7 13.3 20.0
(Ural-Altaic)
Geographic
distribution 733 26.7 0
Perceived
benefits of 60.0 26.7 13.3
learning
Learning 53.3 26.6 20.1
challenges

Afghan participants exhibited detailed knowledge of structural and geographic
aspects of Turkish, while aesthetic and functional perceptions shaped their engagement
and motivation. Recognition of the language’s benefits and awareness of learning
challenges further reinforced commitment to Turkish language acquisition, illustrating
the interaction of cognitive knowledge with socio-cultural perceptions in supporting
motivated language learning.

Table 4.
Sources of knowledge about Turkey, Turkish culture, and the Turkish

Main Sources

Domain (%) Other Sources (%) Notes
o

Knowledge of TV. SCTIes & Travel: 6.7%, Visual & digital
Turkey & social media: Friends/relatives: 13.3% media dominate
Culture 80% PO
Knowledge of Online platforms (e Structured
Turkish Books: 66.7% P o 5 materials central

YouTube): 33.3% :
Language for learning

Afghan participants reported that knowledge of Turkey and its culture was
primarily acquired through TV series and social media, whereas Turkish language
knowledge was mainly obtained from books and structured learning materials. These
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findings highlight the complementary roles of informal media exposure for cultural
perceptions and formal resources for language acquisition, both of which shape
learners’ engagement and motivation.

Discussion

The findings reveal that Afghan students learning Turkish exhibit varying levels of
knowledge about Turkey, its culture, and the Turkish language. Participants
demonstrated notable curiosity and engagement, particularly regarding geography,
history, social structure, and cultural practices. Visual and digital media, including TV
series and social media platforms, emerged as the primary channels through which
participants acquired information about Turkey and its culture, subtly shaping cultural
perceptions and stimulating interest in the language. This aligns with Ddrnyei’s
assertion that exposure to target-language culture can serve as a significant
motivational factor, enhancing learners’ engagement and goal-directed effort [36].

Regarding the Turkish language, participants displayed both structural knowledge
and aesthetic appreciation. While over half recognized Turkish as an agglutinative
language, a substantial portion described it as “beautiful” and “pleasant-sounding,”
suggesting that emotional and aesthetic responses complement cognitive
understanding in motivating learners. Participants also demonstrated awareness of the
language’s geographical distribution and classification, though gaps remained in
recognizing dialectal variations and global speaker populations. Reported learning
challenges—primarily involving the alphabet, pronunciation, and grammatical
structures—highlight areas where targeted pedagogical support may be particularly
beneficial.

Overall, the findings suggest a strong interplay between cultural curiosity,
mediated exposure, and language learning motivation. Knowledge of Turkish culture
not only enriches learners’ understanding of society but also functions as a driving
force that reinforces engagement and persistence in language acquisition, integrating
cognitive understanding with socio-cultural awareness [36].

General Conclusion

This study demonstrates that Afghan students learning Turkish are strongly
motivated by curiosity about Turkey and its culture. While general knowledge is
widespread, the depth of understanding varies across topics, ranging from detailed
awareness of cultural practices and geography to more superficial engagement with
popular media and language-related content. The findings indicate that cultural
exposure—particularly through TV series, social media, and literature—positively
influences foreign language motivation. Furthermore, language-specific challenges,
especially in pronunciation and grammar, underscore the need for structured
instruction that effectively addresses learners’ difficulties.

References

1. Ali, M. A. (2024). Afganistan’daki Tiurklerin Diline Yonelik Yapilan
Lisansiistii Tezlerin Arastirma Egilimleri: Bir Betimsel Analiz Calismasi (1995-2023).
Bezgek Yabancilara Tiirkce Ogretimi Dergisi, 3(3), 182-197.

2. Ali, M. A. (2023). Afganistan’daki Tirk¢e 6gretimi merkezleri lizerine bir
degerlendirme. Bezgek Yabancilara Tiirk¢e Ogretimi Dergisi, 2(3), 222-233.

73



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

3. Arslan, G., & Batur, Z. (2022). Yabanc1 dil olarak Tiirk¢e 6gretiminde bir soru
tiirli Onerisi: Kiiltiirel soru. Akademik Sosyal Arastirmalar Dergisi, 10(124), 339-360.

4. Arslan, M. (2012). Tarihi siiregte Tiirkgenin yabanci dil olarak Ogretimi-
ogrenimi calismalari. Kahramanmaras Siitcii Imam Universitesi Sosyal Bilimler
Dergisi, 9(2), 167-188.

5. Alyilmaz, C., & Er, O. (2018). Ikinci Dil Olarak Tiirkge Ogrenen Ogrencilerin
Tiirk Kiiltiirine Yonelik Farkindaliklarinin  Incelenmesi. Abant Izzet Baysal
Universitesi Egitim Fakiiltesi Dergisi, 18(3), 1269-1285.

6. Alyillmaz, S., Biger, N., & Coban, I. (2015). Atatiirk iiniversitesinde 6grenim
goren Kirgiz 6grencilerin Tiirkce ve Tiirkiye’ye yonelik goriisleri. Uluslararas: Tiirkge
Edebiyat Kiiltiir Egitim (TEKE) Dergisi, 4(1), 328-338.

7. Aydin, G. (2017). Yabanc1 dil olarak Tiirk¢e 6grenenlerin Tiirkiye ve Tiirk¢ceye
iliskin algilarinin incelenmesi (ADU-TOMER 6rnegi). Journal of Awareness (JoA),
2(special), 141-164.

8. Basar, U. (2020). Yabancilara Tiirkce Ogretimi Tarihi Calismalarinda
Kronolojik Bir Bosluk: iran Sahas1. Tiirkbilig/Tiirkoloji Arastirmalar: Dergisi, 20(40),
133-148.

9. Basar, U. (2018). Afganistan'da Yabanci Dil Olarak Tiirkce Ogretimi Uzerine
Giincel Bir Degerlendirme. Aydin Tomer Dil Dergisi, 3(1), 1-20.

10. Biger, N. (2012). Hunlardan giinlimiize yabancilara Tiirkce Ogretimi.
Uluslararasi Tiirk¢e Edebiyat Kiiltiir Egitim (TEKE) Dergisi, 1(4), 107-133.

11. Biger, N., Coban, 1., & Bakir, S. (2014). Tiirkce 6grenen yabanci dgrencilerin
karsilastigi sorunlar: atatiirk tiniversitesi ornegi. Journal Of International Social
Research, 7(29).

12. Bityiikoztiirk, S., Kili¢ Cakmak, E., Akgiin, O. E., Karadeniz, S., & Demirel,
F. (2022). Bilimsel arastirma yontemleri (33. bas.). Pegem Akademi.

13. Cetin, 1., & Eskimen, A. D. (2012). Avrupa’da Tiirkoloji 6grenimi goren
ogrencilerin Tirk dili, edebiyat1 ve kiiltiiriine iligkin goriisleri: Fransa Inalco 6rnegi.
Electronic Turkish Studies, 7(1).

14. Dashti, Z., & Kamil, 1. (2022). Kamu Diplomasisi A¢isindan Tika ve Yunus
Emre Enstitiisiiniin Afganistan’daki Faaliyetleri. Adiyaman Universitesi Sosyal
Bilimler Enstitiisti Dergisi, (40), 666-695.

15. Dashti, Z. (2021). Zahir Sah donemi Afganistan-Tiirkiye iligkileri (1933-1973).
Anasay, (17), 125-152.

16. Demir, A., & Arslan, 1. (2021). Yabanci dil olarak Tiirkceye yonelik
motivasyon kaynaklarinin incelenmesi. Uluslararas: Tiirk¢e Edebiyat Kiiltiir Egitim
Dergisi, 10(4), 1532-1549.

17. Giirbiiz, R., & Giileg, 1. (2016). Tiirkiye’de egitim goren yabanci dgrencilerin
Tiirkceye iliskin goriisleri: Sakarya Universitesi drnegi. Sakarya University Journal of
Education, 6(2), 141-153.

18. Mohammadi, A. (2015). Tarihten gliniimiize hazaralar (tarih, dil, folklor ve
etnografya). Ardahan Universitesi Insani Bilimler ve Edebiyat Fakiiltesi Belgii Dergisi,
(2),29-52.

74



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

19. Karagoz, B., & Subasi, M. (2019). Yabanci 6grencilerin Turkiye algisi tizerine
nitel bir arastirma: Afganistan 6rnegi. Go¢ Arastirmalart Dergisi, 5(2), 45—68.

20. Nazary, K. (2018). Afganistan’da Tiirk¢e egitimi. Uluslararast Yabanct Dil
Olarak Tiirk¢ce Ogretimi Dergisi, 1(1), 17-32.

21. Nyrop, R. F., & Seekins, D. M. (Eds.). (1986). Afghanistan: A country study.
Washington, DC: Federal Research Division, Library of Congress.

22. Sakarya Universitesi. (2022). Uluslararasi Tiirkgenin Yabanci Dil Olarak
Ogretimi Kongresi (UTYDOK).

https://acikerisim.sakarya.edu.tr/handle/20.500.12619/76086

23. Sarikaya, E. E., Doyumgag, I., Akkaya, S., & Kana, F. (2023). Yabanc1 Dil
Olarak Tiirkge Ogrenenlerin Tiirk Kiiltiiriine Iliskin Algilar1. Aydin Témer Dil Dergisi,
8(2), 393-420.

24. Sengiil, K. (2017). Yabanci dil olarak Tiirkce dgrenen Afganistanli Ozbek
Tiirklerinin Tiirkiye Tiirkcesine yonelik goriisleri. Firat Universitesi Sosyal Bilimler
Dergisi, 27(2), 91-100.

25. Temizyiirek, F., Barin, E., & Ustabulut, M. Y. (2016). Afganistan’in dil
politikasi ve Afganistan’da Tiirk¢e egitimi tarihi. Turkbilig, (32), 155-168.

26. Tok, M ve Yigm, M. (2013). Yabanci uyruklu 6grencilerin Tiirk¢e 6grenme
nedenlerine iligkin bir durum ¢alismasi. Dil ve Edebiyat Egitimi Dergisi, 2(8), 132-
147.

27. Tungel, H. (2016). Yunan iiniversite 6grencilerinin yabanci dil olarak Tiirkceye
yonelik algilar1 ve Tiirkge dgrenme sebepleri. Atatiirk Universitesi Sosyal Bilimler
Enstitiisii Dergisi, 20(1).

28. Ugak, S. (2017). Irak'ta yabanci dil olarak Tiirkge Ogrenen ogrencilerin
Turkiye, Turkler ve Tiirkge algisi. Electronic Turkish Studies, 12(14).

29. Yaprak, E., & Ustten, A. U. (2021). Yabanci dil olarak Tiirkce 68renen
ogrencilerin Tiirkiye Tiirkgesine iliskin tutumu: Gazi TOMER Ornegi. Uluslararasi
Tiirkoloji Arastirmalar: ve Incelemeleri dergisi, 6(1), 27-36.

30. Yasar, G., & Batur, Z. (2021). Yabanci dil olarak Tiirk¢e 6grenen 6grencilerin
Tiirkce, Tiirkiye ve Tiirk kiiltiiriine iliskin goriisleri: Slovakya Matej Bel Universitesi
ornegi. Uluslararas: Yabanci Dil Olarak Tiirk¢e Ogretimi Dergisi, 4(1), 4-30.

31. Yildirim, A. & Simsek, H. (2008). Sosyal bilimlerde nitel arastirma yontemleri.
Ankara: Seckin Yayincilik.

32.Yigit, M. (2021). Saraybosna Yunus Emre enstitiistindeki kursiyerlerin Tiirkiye
algisi ve Tiirkce 6grenme sebepleri. Kirtkkale Universitesi Sosyal Bilimler Dergisi,
11(1),207-216.

33. Thomason, S. G. (2001). Language contact: An introduction. Edinburgh:
Edinburgh University Press.

34. Weinreich, U., Labov, W., & Herzog, M. (1968). Empirical foundations for a
theory of language change. In W. P. Lehmann & Y. Malkiel (Eds.), Directions for
historical linguistics (pp. 95—188). Austin: University of Texas Press.

35. Crookall, D., & Oxford, R. (1988). Review essay: Social psychology and
second language learning: The role of attitudes and motivation by Robert C. Gardner.
Language Learning, 38(1), 127-140.

75



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

36. Dornyei, Z. (2005). The psychology of the language learner: Individual
differences in second language acquisition. Lawrence Erlbaum Associates, Publishers.

76



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

INTERDISCIPLINARY APPROACHES TO TEACHING
MEDICAL ENGLISH: COLLABORATION BETWEEN
LANGUAGE INSTRUCTORS AND MEDICAL
PROFESSIONALS

Horzhui Dmytro,

Lecturer

Professional College of Medicine and Pharmacy
of Poltava State Medical University

In the context of globalized healthcare, proficiency in Medical English, often
termed English for Medical Purposes (EMP), is essential for medical students. It
enables them to engage with international research, communicate effectively in
multicultural clinical settings, and participate in global professional networks.
However, teaching EMP poses distinct challenges, including the mastery of specialized
terminology, complex discourse structures, and context-specific communication skills
such as patient consultations and case presentations. Traditional language-focused
instruction frequently falls short because it lacks the clinical authenticity required for
meaningful application. This has prompted a shift toward interdisciplinary approaches,
where language instructors (often ESP/EMP specialists) collaborate closely with
medical professionals to design and deliver tailored EMP courses that address medical
students' specific professional needs [1; 3].

A key barrier in EMP instruction is the knowledge gap between language educators
and clinical experts. Language instructors excel in linguistic pedagogy but may lack
deep familiarity with medical concepts, leading to courses perceived as disconnected
from real-world practice. Medical professionals, conversely, possess domain expertise
but often lack training in language teaching methodologies. This mismatch can result
in persistent student challenges, such as difficulties with pronunciation of technical
terms, limited confidence in speaking during clinical discussions, and inadequate
preparation for writing medical reports [1; 3]. Qualitative research from non-English-
speaking countries highlights instructor-related issues like knowledge gaps and
resistance to innovative methods, alongside curriculum problems such as outdated
materials and insufficient emphasis on productive skills [1].

Interdisciplinary collaboration mitigates these issues by integrating linguistic and
medical expertise during course development and delivery. Joint efforts allow for the
creation of authentic, context-rich materials that align language learning with clinical
scenarios. For example, when medical professionals contribute to curriculum design—
such as by providing real case studies, authentic texts, and input on communicative
needs—students report higher relevance and engagement. Structured web-based EMP
programs developed through such partnerships have demonstrated measurable gains in
listening, reading, writing, and speaking skills, as evaluated by specialized proficiency
tests. Participants often attribute improvements to the realistic medical contexts
supplied by collaborating clinicians [2].
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Technology-enhanced and innovative methods further benefit from this
collaborative model. Multimodal corpus integration, which combines authentic
medical texts, videos, audio recordings, and interactive elements, has proven effective
in boosting fluency, accuracy, and lexical complexity. Language instructors analyze
linguistic patterns, while medical experts verify clinical accuracy and relevance,
resulting in transparent, reproducible teaching resources that enhance overall
proficiency [4]. Similarly, gamification, blended learning, and joint teaching
sessions—where language specialists and medical doctors co-facilitate classes—
address engagement barriers and pronunciation challenges. Educators recommend
these approaches to create interactive, enjoyable learning experiences that simulate
clinical interactions [3].

Peer-assisted learning offers another valuable dimension of interdisciplinarity. In
this model, senior medical students, often with stronger English skills, serve as peer
tutors after training from both language and medical faculty. Such programs improve
confidence in wusing medical terminology, abbreviations, and professional
communication. Evaluations show significant pre- to post-intervention gains in
knowledge and self-reported competence, particularly in settings with limited formal
resources [5].

Recent literature reviews and studies from diverse contexts underscore the efficacy
of these collaborations. Challenges like complex terminology and limited contextual
practice are best overcome through partnerships that emphasize real-world alignment.
Interdisciplinary strategies, including task-based learning, role-playing, and
multimedia resources, optimize outcomes when language and medical experts co-
design curricula [6]. In EMI (English-Medium Instruction) medical programs,
integrating EMP with bilingual scaffolding and applied linguistics input helps bridge
language and content disparities [7].

Despite successes, obstacles remain, including institutional resistance, resource
constraints, and debates over who should teach EMP (language specialists versus
subject experts). Recommendations include specialized training for instructors,
updated curricula prioritizing speaking and writing, and institutional support for
collaborative models like joint teaching and technology integration [1; 2]. Future
efforts should evaluate long-term impacts on professional communication and explore
scalable frameworks across institutions.

In summary, interdisciplinary collaboration between language instructors and
medical professionals represents a powerful strategy for developing comprehensive,
needs-based Medical English courses. By combining pedagogical expertise with
clinical insight, these partnerships produce more relevant, engaging, and effective
instruction—better preparing medical students for the linguistic demands of global
healthcare practice.

References:

1. Zolfaghari, Z., Karimian, Z., Zarifsanaiey, N. et al. Navigating challenges in
medical english learning: leveraging technology and gamification for interactive
education — a qualitative study. BMC Med Educ 25, 1045 (2025).
https://doi.org/10.1186/s12909-025-07511-1

78



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

2. Muthukumar R, Thepwongsa I, Sripa P, Jindawong B, Jenwitheesuk K, Virasiri
S. Preclinical Medical Students' Perspectives and Experiences With Structured Web-
Based English for Medical Purposes Courses: Cross-Sectional Study, JMIR Med Educ
2025;11:e65779. doi: 10.2196/65779

3. Nguyen, N. G. H. (2025). Challenges and Strategies in Teaching English for
Medical Purposes: A Literature Review. International Journal of Language Instruction,
4(3), 57-73. https://doi.org/10.54855/1j11.25434

4. Kang, Y. & Niu, M. (2024). Enhancing Language Proficiency in Medical
English Education Through Multimodal Corpus Integration. International Journal of
Healthcare Information Systems and Informatics (IJHISI), 19(1), 1-18.
https://doi.org/10.4018/IJHISI.356368

5. Al Shihabi A, Mardini H, Alkhaledi AN et al. Effectiveness of peer-assisted
teaching of medical English skills to non-native English-speaking medical students
[version 2; peer review: 2 approved]. MedEdPublish 2023, 13:36
(https://do1.org/10.12688/mep.19694.2)

6. Muxtaramova Nigina Raxmatilloevna. (2024). Maktabgacha ta'lim
tashkilotlarida oilalar va maxalliy jamoatchilik xamkorlikdagi FAOLIYATDA
pedagogning roli [The role of the teacher in the activities of families and local
community cooperation in preschool education institutions].
https://doi.org/10.5281/zenodo.11234567

7. Suryanti, S., Ahmed, I., Hamzah, H., & Tunru, I. S. (2025). Bridging Language
Gaps in Medical Education: The Role of English Language Teaching in English-
Medium Instruction. Preprints. https://doi.org/10.20944/preprints202502.1277.v1

79



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

OPPORTUNITIES OF TEACHING ENGLISH:
ENHANCING VOCABULARY ACQUISITION THROUGH
Al PLATFORMS AND GAMIFICATION ELEMENTS

Kairzhanova Dana
Master’s degree student (2nd year)
Faculty of multilingual education of Atyrau University

Abstract

The integration of artificial intelligence (Al) into foreign language education has
created new opportunities for teaching English as a Foreign Language (EFL). This
article examines the application of artificial intelligence in EFL instruction and its
potential to enhance the effectiveness of the learning process. The study analyzes
various Al-based tools and platforms used in teaching English, focusing on their role
in supporting personalized learning, learner engagement, and skill development.
Particular attention is paid to the use of artificial intelligence in facilitating vocabulary
acquisition, including the memorization and retention of new lexical items through
adaptive systems, interactive platforms, and game-based learning environments. The
article also discusses the pedagogical role of the teacher in Al-supported instruction
and emphasizes the importance of integrating Al technologies into traditional teaching
practices. In addition, potential challenges associated with the implementation of
artificial intelligence in EFL teaching, such as technological limitations and
methodological considerations, are addressed. The findings suggest that artificial
intelligence serves as an effective pedagogical tool that enhances English language
teaching when applied purposefully and under teacher guidance.

Keywords: artificial intelligence, English as a Foreign Language, Al-based learning
tools, technology-enhanced language learning, vocabulary acquisition, personalized
learning.

The digital transformation of education has led to profound changes in pedagogical
paradigms, learning environments, and instructional practices. The integration of
advanced digital technologies has shifted the focus from standardized teaching models
toward data-driven, learner-centered approaches. Within this evolving educational
landscape, artificial intelligence (Al) has emerged as a transformative force capable of
redefining the processes of teaching and learning, particularly in the field of foreign
language education.

In recent years, artificial intelligence has gained increasing attention in English as
a Foreign Language (EFL) instruction due to its capacity to support adaptive learning,
real-time feedback, and personalized educational trajectories. Unlike traditional digital
tools, Al-based systems can analyze large volumes of learner data, identify patterns in
language acquisition, and dynamically adjust instructional content to meet individual
learning needs. This technological capability positions Al not merely as a
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supplementary resource but as a pedagogically significant component of contemporary
language education.

Despite the growing body of research on technology-enhanced language learning,
the application of artificial intelligence in EFL instruction remains insufficiently
systematized and theoretically grounded. Many existing studies focus on isolated tools
or short-term outcomes, leaving a research gap in understanding the broader
pedagogical potential of Al within structured EFL teaching frameworks. In particular,
the ways in which artificial intelligence can enhance learner engagement, autonomy,
and overall language development require further scholarly investigation.

The aim of this article is to examine the opportunities of teaching English as a
Foreign Language through artificial intelligence by analyzing the pedagogical potential
of Al-based tools and platforms and their role in enhancing the effectiveness of EFL
instruction.

According to UNESCO: "Quality education systems have to enable learners to
continuously adapt their competencies while continuously acquiring and even
developing new ones. These competencies are diverse in scope; ranging from core
skills, content knowledge, cognitive skills, soft skills, to occupational skills, they
enable us to meet a complex demand or carry out a complex activity or task
successfully or effectively in a certain context. Their typologies and approaches are as
diverse as the entities-countries, organizations and individuals that define them." [1]

Marc Durando, executive director of European Schoolnet: "Artificial Intelligence
in Education is an important, if at times disturbing, contribution to the debate on Al
and provides a detailed analysis on how it may affect the way teachers and students
engage in education. The book describes how artificial intelligence may impact on
curriculum design, on the individualization of learning, and on assessment, offering
some tantalizing glimpses into the future (the end of exams, your very own lifelong-
learning companion) while not falling victim to tech-hype. The enormous ethical,
technical and pedagogical challenges ahead are spelt out, and there is a real risk that
the rapid advances in artificial intelligence products and services will outstrip
education systems' capacity to understand, manage and integrate them appropriately.
As the authors conclude: "We can either leave it to others (the computer scientists, Al
engineers and big tech companies) to decide how artificial intelligence in education
unfolds, or we can engage in productive dialogue." [2, 4]

The relevance of integration is particularly pronounced in light of the increasing
accessibility and global democratization of Al tools. Governmental and educational
institutions in Kazakhstan likewise demonstrate growing interest in these technologies:
existing studies highlight both the potential of Al applications in teaching English in
schools and the challenges related to teachers’ competencies and ethical
considerations. Beyond practical benefits, it is important to emphasize the
philosophical and pedagogical foundations underlying the implementation of Al.

Nowadays the following applications of artificial intelligence are commonly
distinguished within contemporary foreign language pedagogy:

— automated language assessment systems;

— Al-based (neural) machine translation systems;

81



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

— Al-driven intelligent tutoring systems;

— conversational agents (educational chatbots);

— intelligent virtual learning environments (IVLEs);

— affective Al systems (emotion-aware technologies).

Vocabulary acquisition is a fundamental component of English as a Foreign
Language (EFL) learning, as lexical knowledge directly affects learners’ ability to
comprehend and produce language. Recent advances in artificial intelligence have
introduced new approaches to vocabulary instruction by combining adaptive learning
technologies with interactive and gamified experiences. Al-based platforms can
analyze learners’ performance data, such as response accuracy and learning speed, to
personalize practice sequences and optimize spaced repetition patterns, which support
more effective memorization and long-term retention of new lexical items. Studies
investigating the role of Al-powered tools have shown that adaptive learning systems
significantly enhance vocabulary retention, learner motivation, and personalized
learning experiences across proficiency levels.

“Duolingo” application may be regarded as a prominent example of artificial
intelligence integration in language education. The incorporation of gamification
elements in conjunction with adaptive learning algorithms contributes to the
maintenance of learner engagement across diverse target groups. The Al system
processes learner performance data, identifies individual patterns of achievement and
difficulty, and subsequently calibrates instructional content, task complexity, and
learning intensity. Consequently, the instructional modules exhibit increased
adaptability and are more closely aligned with learners’ cognitive and individual
learning characteristics.

“Memrise” application illustrates an alternative approach to the use of artificial
intelligence by integrating mnemonic techniques and elements of visual reinforcement.
The use of flashcards, imagery-based associations, and gamified incentives facilitates
faster and more durable retention of new lexical material. Intelligent algorithms
analyze learning progress, identify gaps in knowledge, and adapt the sequencing of
content delivery, thereby providing an individualized pathway for foreign language
acquisition.

Kazakhstan’s application “Aleem” exemplifies a regionally developed Al-
enhanced language learning platform that has rapidly gained popularity following its
launch. Within a short period after release, Aleem achieved top positions in the App
Store education charts across several Central Asian markets, surpassing even
established international competitors such as Duolingo, and attracting a substantial and
geographically diverse user base soon after its debut.[3] Several factors contribute to
the app’s prominence. First, its design emphasizes personalized learning pathways,
tailoring content to individual learners’ proficiency levels, interests, and
communicative goals, which supports engagement and relevance in language practice.
Second, the platform integrates multiple language skills, including speaking, writing,
vocabulary, and practical expression exercises, within a single ecosystem, reducing
reliance on separate tools for different learning activities.[4] Third, Aleem’s rapid
adoption — achieved without substantial external investment or large-scale marketing
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— underscores the potential of locally engineered Al solutions to address specific
educational needs and to compete with global edtech products.[5]

Among widely used Al-supported platforms, Aleem and Duolingo exemplifies a
gamified language learning environment that uses adaptive algorithms to adjust lexical
practice and retention tasks based on learner performance. Similarly, WordDive
integrates individual optimization and game-like elements to make vocabulary learning
engaging and tailored to the learner’s pace. Both platforms incorporate spaced
repetition and contextualized exercises aimed at improving long-term recall. Emerging
applications such as ELSA Speak illustrate the potential of conversational Al to
simulate real-world language use, offering spoken practice and adaptive feedback that
further reinforce vocabulary learning in communicative contexts.

Gamification further enhances the effectiveness of Al-supported vocabulary
learning by increasing learner motivation and sustained engagement. Game-based
elements such as points, levels, challenges, and immediate rewards encourage repeated
interaction with lexical material and help maintain attention during extended study
periods. Research has also explored bespoke Al-driven narrative and game
environments, such as generative text adventure systems, which dynamically tailor
lexical challenges to the learner’s proficiency and choices, showing promise for
contextualized vocabulary gains.

Al-based platforms provide significant opportunities for enhancing vocabulary
learning in English as a Foreign Language, directly addressing the question of how
artificial intelligence can improve the effectiveness of EFL instruction. Through
adaptive algorithms, these platforms personalize vocabulary input by adjusting task
difficulty, repetition frequency, and content selection based on learners’ performance.
This individualized approach supports more efficient vocabulary acquisition compared
to uniform instructional methods.

In response to the research question concerning learner engagement and
personalized learning, Al-supported systems integrate gamification and immediate
feedback to increase motivation and sustained interaction with lexical material.
Gamified tasks encourage repeated exposure and active retrieval of vocabulary, while
real-time feedback facilitates error correction and reinforces accurate usage. These
features contribute to stronger memory retention and improved vocabulary recall.

Table 1.
Examples of Al-Based Platforms Used in Teaching English as a Foreign Language
Platform Type of Al | Main Functions Pedagogical Value
Application in EFL
Aleem[6] Adaptive learning | Personalizes Enhances
Duolingo algorithms, Al- | vocabulary and | vocabulary
(Duolingo Max)[7] | driven feedback grammar practice; | retention through
adjusts task | spaced repetition,
difficulty; uses | adaptive practice,
gamification and learner
elements motivation
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Lingvist[8] Data-driven Analyzes learner | Supports efficient
adaptive Al system | performance and | vocabulary
word frequency to | acquisition by
personalize focusing on high-
vocabulary frequency and
learning learner-relevant
lexical items
WordDive[9] Al-supported Adjusts  learning | Improves long-
personalized paths based on|term  vocabulary
learning with | progress; integrates | retention  through
gamification game-like tasks adaptive repetition
and engagement
Praktika.ai[10] Conversational Al | Simulates real-life | Reinforces
(LLM-based conversations; vocabulary
dialogue system) provides adaptive | acquisition in
feedback communicative
contexts and
supports speaking
skills
SpeakPal.ai[11] Al language tutor | Offers personalized | Facilitates  active
with adaptive | vocabulary and | vocabulary use and
feedback speaking practice; | learner autonomy
analyzes  learner
responses
LLM-based Al | Generative Generates Supports  flexible
tutors (e.g., | artificial personalized vocabulary
ChatGPT)[12] intelligence exercises, practice, immediate
explanations, and | feedback, and
dialogues individualized
instruction

This table presents examples of Al-based platforms commonly used in English as
a Foreign Language instruction, illustrating different approaches to artificial
intelligence integration in vocabulary learning and language development. Overall, the
integration of artificial intelligence into vocabulary instruction demonstrates that Al-
based platforms enhance learner autonomy, engagement, and long-term retention of
lexical items. When used as part of a pedagogically guided EFL framework, such
platforms represent an effective and innovative approach to vocabulary teaching,
thereby highlighting the practical and theoretical value of artificial intelligence in
modern language education.

The survey data collected from different regions of Kazakhstan such as Aktobe,
Atyrau, Almaty and Shymkent within the framework of this study indicate that 85% of
English language learners reported a noticeable increase in motivation when engaging
with Al-based educational platforms. Participants emphasized that the incorporation of
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gamification mechanisms renders the learning process more engaging and cognitively
stimulating, whereas traditional instructional approaches are frequently perceived as
monotonous and insufficiently interactive. Such perceptions often contribute to
decreased learner persistence and, in some cases, the premature discontinuation of
language study.

In contrast, Al-driven platforms such as Aleem and Duolingo integrate structured
motivational architectures, including automated reminders, progress visualization
tools, reward-based systems, and streak-maintenance features. These mechanisms
promote self-regulated learning and encourage sustained daily engagement. Empirical
responses further demonstrate that a substantial proportion of learners maintain
consistent study routines, dedicating approximately 10 minutes per day over extended
periods—frequently sustaining continuous engagement for 100, 180, or even 360
consecutive days.

Such patterns of regular microlearning contribute to enhanced vocabulary retention
and more effective long-term consolidation of lexical items. The gamified structure not
only incentivizes the accumulation of points and achievements but also fosters goal
orientation, perceived progress, and sustained intrinsic motivation. Consequently, the
findings suggest that Al-supported, gamified learning environments play a significant
role in promoting persistence and improving the overall effectiveness of foreign
language acquisition.

In summary, the findings of this study provide empirical support for the claim that
the integration of artificial intelligence—driven educational platforms with gamification
strategies substantially enhances the effectiveness of vocabulary acquisition. Al
technologies facilitate the delivery of adaptive learning tasks that account for learners’
proficiency levels, learning pace, and individual cognitive characteristics. Such
personalization not only increases the accessibility and relevance of instructional
content but also fosters the development of individualized learning trajectories aligned
with learners’ specific needs.

Simultaneously, the incorporation of gamification elements—such as point-based
systems, achievement badges, progressive levels, and competitive formats—serves to
strengthen learner engagement and sustain motivation over time. By activating both
intrinsic and extrinsic motivational mechanisms, gamified environments transform
vocabulary learning into a more interactive and cognitively stimulating process.
Consequently, learners demonstrate improved outcomes in terms of vocabulary
retention, contextual application, and long-term memory consolidation.

Taken together, the results underscore that the systematic and pedagogically
grounded integration of Al technologies and gamification represents a significant
avenue for enhancing the quality and effectiveness of language instruction. Future
research should therefore prioritize the refinement of adaptive algorithms, the
expansion of data-driven learning analytics, and the longitudinal examination of the
sustained impact of such interventions on language learning outcomes.
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Most cities in Ukraine were formed as territories with different national centers.
national centers, including in addition to Ukrainians, Azerbaijanis, Vietnamese,
Armenians, Greeks, Jews, Kazakhs, Germans, Poles, Tatars, Turks, Uzbeks and many
other representatives of different peoples of the world lived and actively worked for
the comprehensive development of the city community. A multicultural society as a
society in which representatives of various cultural groups coexisted, preserving their
own identity within the confines of a common social space, has always been a
widespread model of a progressive social order. Cultural diversity was emphasized by
different languages, customs, folk traditions and artistic expression. National cultures,
which enriched the social and artistic life of representatives of a common social space,
had a constant mutual enrichment through everyday life, education, art and active
public initiatives for the development of their national minority and society as a whole.

Typically, a single social space encouraged representatives of the city's
multicultural society to effectively interact in all forms of social life - economy, public
life, education and culture. The existence of a multicultural society was based on the
principles of mutual respect and the undeniable absence of forced assimilation or
discrimination among city residents. The consistent development of national minorities
and their interaction positively influenced the emergence of new forms of cultural
expression and their integration into the collective life of a multicultural society. Thus,
the cultural diversity of Ukrainian city became a powerful resource for the formation
of a progressive urban environment.

The socio-cultural context of effective coexistence of Kharkiv residents turned out
to be favorable for the development of art through the foundation of professional music
education and scientific research of local musical styles and trends. At the beginning
of the 20th century, it was the multicultural society of Kharkiv that influenced the
process of emergence and formation of traditional systematized musical and
pedagogical education. The establishment of professional musical education affected
the development of creative and scientific cooperation between representatives of
different national cultures and contributed to the growth of the range of creative
possibilities of various musical trends performers, leaders of amateur groups,
composers and musicologists.

In the current conditions, the multicultural society of Kharkiv has significantly
affected the development of modern Ukrainian song. Thanks to the inspiration of
various musical cultural and national trends, Ukrainian song entered into an artistic
dialogue with other traditions and enriched its own folklore and professional repertoire,
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content, intonations, arrangements and interpretations. In the cultural environment of
the city, especially in the context of the war and the rise of Ukrainian patriotism, a
conscious focus on Ukrainian song has grown. The creativity of musical groups of
different genres, trends and styles is geared towards the development of Ukrainian
song. The manifestation of a state-oriented civic position by representatives of a
multicultural society was reflected in the conscious study of the ancient folk song
creativity of Ukrainians and the development of current Ukrainian songs. Today,
Ukrainian songs occupy a key place in the artistic achievements of modern performers.
The popularization of Ukrainian songs in the context of global musical culture
emphasizes the importance of creative creativity, contributes to the spread of local and
national song styles and practices at the international level.

Today, multicultural society stimulates the combination of song genres in the
tradition of performing Ukrainian songs, the usage of ancient folk melodies and texts
in modern styles and arrangements, and the creation of innovative concert formats.
Thanks to such approaches, Ukrainian songs in Kharkiv develop not only as an isolated
folklore tradition, but also become part of a current cultural dialogue with other song
directions of creative national self-expression.

Thus, the development of Ukrainian song in the present conditions has become an
important means of affirming national i1dentity and internal consolidation of society in
the conditions of existing historical challenges. The multicultural society of Kharkiv
significantly influences the development of Ukrainian song due to historical and artistic
mutual enrichment, cultural self-identification and creative dialogue. Such factors
create a dynamic cultural space, where Ukrainian song is an expression of local
tradition and, at the same time, a part of the cultural heritage of a historically formed
multicultural society.
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In contemporary China, digitalization has become a key structural factor reshaping
managerial self-development and the broader system of human capital formation. The
rapid expansion of digital infrastructures, learning platforms, and data-driven
governance tools has transformed not only how managers acquire knowledge and
skills, but also how self-development is conceptualized, organized, and evaluated
within organizations and society. Digitalization is officially framed as an enabler of
lifelong learning and a catalyst for modernization; at the same time, it introduces new
tensions related to learning quality, autonomy, and the depth of professional formation.

One of the most significant opportunities offered by digitalization is expanded
access to learning resources. Digital platforms, online executive programs, and
modular micro-courses allow managers to engage in continuous learning without
interrupting professional responsibilities. This flexibility is particularly relevant in
China’s fast-paced organizational environments, where mid- and senior-level
managers face constant pressure to update competencies in digital governance, data-
driven decision-making, innovation management, and cross-sector coordination.
Digital learning thus lowers temporal and spatial barriers, making self-development a
routine component of managerial work rather than an episodic intervention. A second
opportunity lies in the personalization and modularization of learning trajectories.
Digital tools enable managers to design individualized self-development paths based
on role-specific needs, performance evaluations, and strategic priorities of
organizations. Short learning units, competency-based certificates, and algorithm-
driven content recommendations support targeted skills upgrading. This contributes to
a shift from standardized training models toward adaptive learning ecosystems that
better reflect the heterogeneity of managerial roles across public administration, state-
owned enterprises, and private firms.

Digitalization also strengthens the integration of learning with practice. Simulation
tools, virtual case studies, and scenario-based platforms allow managers to experiment
with decision-making in controlled environments that mirror real organizational
challenges. Online communities of practice and enterprise knowledge platforms
facilitate peer learning, benchmarking, and collective problem-solving. In this sense,
digital self-development tools function not only as repositories of information, but as
interactive spaces where experiential learning and reflective practice are embedded into
daily managerial routines. Another important opportunity concerns scale and policy
alignment. From the state’s perspective, digital learning systems make it possible to
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support managerial development on a large scale while maintaining strategic coherence
with national priorities such as governance modernization, innovation-driven growth,
and industrial upgrading. Digital platforms serve as instruments for disseminating
policy-relevant knowledge, best practices, and standardized competence frameworks,
thereby aligning individual self-development with broader developmental objectives.
Finally, digitalization contributes to the normalization of lifelong learning as a
managerial norm. Continuous engagement with online learning environments
reinforces the expectation that competence development does not end with formal
qualifications. In this respect, digital tools help translate ideological and policy
commitments to lifelong learning into everyday professional behavior.

Despite these opportunities, the digitalization of managerial self-development in
China also generates a number of challenges that complicate its effectiveness as a
human capital mechanism. One major issue is the risk of formalization without
internalization. The widespread availability of digital courses and certificates may
encourage compliance-oriented participation, where managers engage in learning
primarily to meet institutional requirements rather than to achieve substantive
competence growth. This can reproduce a credential-focused logic that undermines
reflective learning and genuine self-cultivation. A second challenge concerns
fragmentation of learning. While modular micro-learning supports flexibility, it may
also weaken the coherence of managerial development if not embedded within
structured pedagogical frameworks. Fragmented content consumption risks
prioritizing technical or procedural skills over integrative competencies such as ethical
judgment, strategic thinking, and leadership identity formation. This tension is
particularly relevant in a context where traditional Chinese governance philosophy
emphasized holistic self-cultivation rather than piecemeal skill acquisition.

Digital inequality represents another critical concern. Although China has made
substantial progress in digital infrastructure, disparities persist across regions,
organizational types, and age cohorts. Managers in less-developed regions or
traditional sectors may have limited access to high-quality digital learning
environments or lack the digital literacy required for effective self-directed learning.
This uneven access can reinforce existing inequalities in human capital accumulation
and career mobility. A further challenge lies in the evaluation of learning outcomes.
Digital platforms generate large volumes of data on participation and completion, but
these metrics do not necessarily capture changes in managerial behavior, decision
quality, or organizational impact. Overreliance on quantifiable indicators may
incentivize surface learning and obscure deeper developmental outcomes. For
governance systems that emphasize accountability and performance measurement, this
creates a tension between measurability and meaningful competence development.
Finally, there is a broader tension between control and autonomy. Digital learning
environments in China often operate within structured policy and organizational
frameworks that guide content selection and learning priorities. While this alignment
supports strategic coherence, it may constrain managerial agency in defining personal
development goals and experimenting with alternative perspectives. The challenge is

91



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

to balance guidance with space for critical reflection, creativity, and adaptive
leadership.

Taken together, the opportunities and challenges of digitalization indicate that
managerial self-development in contemporary China is undergoing a qualitative
transformation. Digital tools have the potential to institutionalize self-development as
a continuous, accessible, and practice-oriented process that strengthens human capital
at scale. However, their effectiveness depends on how they are pedagogically designed,
organizationally embedded, and culturally interpreted. For managerial self-
development to function as a core mechanism of human capital formation,
digitalization must go beyond content delivery and certification. It should support
reflective learning, ethical reasoning, and integrative competence formation, while
remaining sensitive to issues of inequality, motivation, and learning depth. The Chinese
case thus illustrates both the promise and the complexity of digitalized self-
development: it demonstrates how state-supported digital infrastructures can enhance
learning opportunities, while also highlighting the need for careful governance to
ensure that digitalization contributes to substantive, not merely formal, managerial
capacity building.
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THHOBAIIIMHI TEXHOJIOT'II HABYAHHSA Y
NOIArOTOBII 3I0BYBAYIB BUIIIOI OCBITHU 10
MPOP®ECIHHOI IHIHIOMOBHOI KOMYHIKAIIII:

METOJINYHUN MOTEHIIAJ HABYAJBHHUX
CUTYALIN

InbkiB Anna BosoaumupiBaa

TOKTOP (1JI0JIOTTYHUX HAYK, TTpodecop,

npodecop kadeapu MOBO3HABCTBA,

IBano-DpaHKiBCHKUIT HAITIOHATBHUN METUYHUN YHIBEPCUTET

IBannmmu I'asnmna SIpociaBiBHa

KaHIUJIAT eJaroriyHuX HayK, JOLIEHT,

JOLIEHT Kadeapu MOBO3HABCTBA,

IBaHO-®paHKIBCHKUI HAIIIOHATBHUNA MEIUYHUN YHIBEPCUTET

Capuyk Jlinia JIMmuTpiBHA
cTapilia BUKJIa/lauyka kadeapu MOBO3HABCTBA,
IBano-®dpaHKiBChKUIT HAI[IOHAIBHUM METUYHUN YHIBEPCUTET

JlamkiB Tersana BacuiiBHa
cTapiiia BUKJIa/iauyka kadeapu MOBO3HABCTBA,
IBano-®dpaHKiBChKUIT HAI[IOHAIBHUM METUYHUN YHIBEPCUTET

CTaHOBNIEHHSI IHIIOMOBHOI OCOOMCTOCTI MalOyTHBOro (QaxiBusd SK cy0'exTa
MDKKYJBTYPHOI KOMYHIKAILl OemepMmiHyembcsi PIBHEM HOTO KOMIIETEHTHOCTI 'y
npodecitHoMy IUCKypcCl. Iuniemenmayis JI€EBUX TEAArOriYHUX TEXHOJIOTIH,
CyYaCHHUX METOJMK Ta MIAXOIB A0 KOHCTPYIOBAHHSA OCBITHBOTO CEpPEOBHINA IS
(dhopMyBaHHS 111€1 0COOMCTOCTI Y MPOLIECi BUBYEHHS IHO3€MHOI MOBH Y 3aKJIa/1aX BUIIO1
OCBITH 0a3y€mucsi HA CTPATETIYHUX HaIlpsIMax pO3BUTKY MOBHOT OCBITH B Y KpaiHi, 10
CIUparoThes Ha (QyHIAMEHTAIbHI 3aKOHOAaBYl MojoxkeHHs: KoHctutyiro Ykpainu,
3akoH Ykpainu «IIpo Buiry ocBiTy», CTpaTerito po3BUTKY BHUIIOI OCBITH B YKpaiHi Ha
2022-2032 pokm, a TaKOX Ha MPUHIUIH, BUKIAJCHI y 3araabHOEBPOIEHCHKUX
Pexomenpmairisix i3 MOBHOT OCBITH.

AHami3 HayKOBHUX JAMIAKTUYHHX 1 JTIHTBOJUIAKTUYHUX JIKEPEI 3aCBIIIYE TIPSIMY
KOPEJSIII0 MDK PpallioOHaJIbHUM J000pOM TEAAaroriyHuX TEXHOJOTIH, MPUIOMIB,
1HHOBAIIMHUX (POPM Ta METO/IIB BUKJIQIaHHS 1 TPOyKTUBHICTIO IHIIIOMOBHO1 (haXx0OBOi
MIJITOTOBKM 3/100yBayiB BUIOI OCBITH. He3Bakarouu Ha 11€, y METOJIUII BUKJIAJaHHS
1HO3€MHHX MOB IMUTAHHS 111010 TPUHIIMITIB 1 MEXaH13M1B €(DEKTUBHOTO BIIPOBAIXKEHHS
IHTEPaKTUBHUX HABYAJIBHUX TEXHOJIOTIM Ha MOYATKOBOMY Ta MPOCYHYTOMY e€Tamax 1
J10C1 3AJIMIIAETHCS AKTYAIbHUM. Y IbOMY KOHTEKCTI 0OCOOJIMBOI aKTyaJIbHOCTI Ha0yBae
KOHIIENTyaJIbHE OOIPYHTYBAHHSI TE€XHOJOT1i CUTYaTUBHOCTI SIK JIIHTBOJMJIAKTUYHOI
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Mozen y popMyBaHHI KOMYHIKATUBHUX YMiHb 1 HABUYOK PO ECIHOTO CIpSIMYyBaHHS
y 3100yBa4iB Ha OCHOBI KOMYHIKaTUBHO-IISTIbHICHOTO TIiIXOTY.

3a CBITYEHHSIM CYyYaCHHUX HAyKOBUX pO3BIJOK, CHUTYaTHBHICTb € OJHUM i3
OCHOBHUX MOTHBALIMHUX YHHHHUKIB KOMYHIKalii, a morpeba B I1HIIOMOBHOMY
CIUIKYBaHHI BHMHHKA€ caMe€ 32 YMOBH CTBOPEHHS MEBHOI MOBIIEHHEBOI CHTYaIlii.
3arajapHHM TEPMIH «CUTYallish» B CydacHId Haylll BA3HAYAIOTh SIK «CTAHOBHUIIE (CTaH),
00CTaHOBKY, CYKymHiCTh oOctaBuH». JI. BacumweBa, 1. Jlpo3mosa, I'. IBanummH,
H. CrankeBuu, O. TapHONOJNBCHKUN Ta 1H. PO3KPUIIM 3MICT MOHSTTS CHUTYyallii SK
,,CYKYITHOCTI >KUTTEBUX YMOB”, ,,pparmeHTa micHOCTI”, “(GopMH ST JOCATHEHHS
MeTH’ TOIO, BU3HAYMIM il 00CST, PUCH, CTPYKTYPYy, METOAWYHUN moTeHian [1].
Pa3oMm i3 TUM JTOCHITHUKU OTOTOKHIOIOTH MOHSTTS MOBJICHHEBOI Ta KOMYHIKaTUBHOI
CUTYyaIIii.

Col1anpHO-KOMYHIKaTUBHI OOCTaBUHU O€3MOCEepPEaHbO CHPUSIOTH (HOPMYBaHHIO
TUIIOJOTIT KOMYHIKaTUBHHX cdep, 10 SKUX HalexaTh COLIOKYJIbTYpHA, OCBITHS,
HayKoOBa, JIJIOBa Ta, 30KpeMa, npodeciitHa. Y Mexax KoKHOi 3 ux chep PyHKIIOHYE
crenudiyHa CYKYIHICTh CTHIIIB Ta aHPIB MOBJICHHEBOI B3aemonii. [lpu upomy
JUHAMIYH1 TpaHcpopMalii, siKl BIIOYyBalOThCS B OKPEMHUX KOMYHIKATUBHUX raiy3sXx,
BU3HAYAIOTh HEOOXIAHICTh BUOOpPY pEIEBAaHTHUX TEM JUCKYpPCY, JIEKCUYHOIO
HAIlOBHEHHSA Ta CTPYKTYPHOI OpraHi3alii BUCIOBIIOBaHb 1 TEKCTIB.

3 ormaay Ha 3a3HayeHe, «KOMYHIKaTMBHAa YHM MOBJIEHHEBA» CHTYyalls
IHTEPIPETYETHCS K KOMIUIEKCHA 1HTETpallisi 30BHIMIHIX IMapaMeTpiB CHIJIKYBaHHS Ta
BHYTPIIIHIX (TICUXOJIOTIYHMX) CTaHIB HOro ydvacHukiB. Lleil ckimagHuil KOMILIEKC
3HaXOJUTh CBOIO peaji3allil0 y MOBJICHHEBOMY MPOJYKTI — BHCIOBIIOBaHHI a0o0
JTUCKYpPCl, IO aJpecOoBaHUN KOHKPETHOMY OTpUMYyBauy. AJpecar Ta aJpecaHt €
KJIFOUOBUMH KOMIIOHEHTAMH CHUTYaIlli CHIJIKyBaHHsS. BOHM He nwuile yoCOOJIOIOTH
y3arajbHEHI PHUCH KYyJbTYpH 1 COLIAJBHOTO OTOYEHHS, aje ¥ 1HTerpyrTh
IHIWBITyaJIBHANA TOCBIJI, 3HAHHS Ta Cy0'€KTUBHI CY/PKCHHS.

KomyHnikatuBHI (MOBJIEHHEBI) CUTYAIlli, IKI MAKCUMaJIbHO HAOJIUXKEH1 0 peaibHOL
TIACHOCTI Ta 0a3yloThCs Ha 3MICTI 3aCBOEHOTO HABYAJIBHOTO Marepiany,
B1100pakarouy TUIIOBI aKTHU CIIUJIKYBaHHS, MalOTh Ha3BY «HaBYaJlbHI KOMYHIKAaTHBHI
(MOBJIGHHEBI) CHTyalii». IXHe BHKOPHCTaHHS AKTHBHO OOIPYHTOBAHO TAaKUMM
Meronuctamu, sk JI. BacunbeBa, H. CrankeBuu, O. TapHOmonabChkuii Ta 1H.
MeToau4Ha CyTHICTh HAaBYAIBHHMX CHUTYalliil MOJSTae B MOJENIOBaHHI (PparMeHTiB
00'€eKTHMBHOI  JIHCHOCTI, $KI KOpEJIIOITh 3 MOBJICHHEBUMHU  IHTEPAKIISIMU
CIIBPO3MOBHHUKIB, BIJTBOPIOIOYM Ta IMITYIOUM THUIOBI CIIEHApii peasbHOTO
CHIKYBaHHS.

Komrmiekc HaBYaJibHOI cHTyaIi SK JAUJAAKTUYHOI OJWHUIN OXOIUTIOE Taki
€JIEMEHTH: 1HCTPYKIIiI0 BUKJIaJa4ya, 3MICTOBE HAMIOBHEHHSI TIJPYYHUKIB 1 HABYAJIBHUX
MMOCIOHMKIB, 3aCO0M HAOYHOCTI, @ TAaKOX TEXHIUHE Ta MaTepiaibHE 3a0e3ICUCHHS.
IMnuiemMeHTallisi HaBYaJIbHUX CHUTYyall 0a3yeTbcs Ha MOTHBALIMHUX 1 CMHUCIOBHUX
YUHHUKAX 1 Iepeoavac BIATBOPEHHS aKTIB JI1aJIOTTYHOT B3a€MO/I11, SIK1 CIIUPAIOTHCS Ha
chopmMoBaHMil AlasioriyHuid anapat (YMiHHS Ta HABUYKH) Ta 3aCBOEHHI MOBJICHHEBHI
Marepiayl. 3allydeHHs 3/100yBayiB 70 ydacTli B TaKUX HaBYAIbHUX MOBJICHHEBUX
CUTYyallisIX, € BOHM MAalOTh 3MOTY 3aCTOCOBYBATH 3pa3Ku W MOJEJi peasbHOTO
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IHIIOMOBHOT'O CIIJIKYBaHHS, CIIPUSIE YAOCKOHAJIIEHHIO IXHbOT MOBJICHHEBOI TOBEIHKH,
MOO1Ti3a1ii yBaru Ta po3BUTKY HaBUYOK pedieKcii, aBTOHOMIT il CaMOKOHTPOJTIO.

Y cydacHid JHTBOIUIAKTHUIN TPOCTEXKYETHCA TEHICHIS 10 3aMIMICHHS
TpaJULIAHOI OMKUCOBOI TEXHOJOTIi CTBOPEHHS HaBUAJIbHMX CHUTyallld Ha ayJio- 4H
BIICOTIHTBAIBHI MeTOAM. SIK HACHIIOK, CHUTYaTHUBHO-TEMaTHYHUN MAXiJ [0
CTPYKTYPHOI OpraHi3ailii HaB4aJbHOTO KOHTCHTY Ha0yBa€ MPIOPUTETHOTO 3HAYCHHS,
0 3HAXOAWUTh BINOOpPaXEHHS Y MPAKTUYHUX MOCIOHMKAX 3 1HO3EMHOI MOBH.
MopentoBaHHsT HaBYAJIbHUX KOMYHIKATUBHUX CHUTyallll € IIeCpsSIMOBAHUM
IpOLIECOM, PEriiaMeHTOBAaHUM YITKO C(HOPMYJIHbOBAHOIO METOI Ta 3aBJIaHHAMHU
(dbopMyBaHHS 1HIIOMOBHOI KOMIIETEHTHOCTI. 3aCTOCYBAaHHS I[i€l TEXHOJOTIl IS
cuMyJIsLii mpodeciitHol AiSILHOCTI Ta COIIAIbHUX 1HTEPAKIIA, XapaKTepHUX IS
(dhaxoBoi cdepu, peamizyeTbcsl IUBIXOM CTBOPEHHS KOMILIEKCY PI3HOPIBHEBUX
CUTYyaIlill, 10 MPOEKTYIOThCS 3 ypaxyBaHHSIM KOMYHIKATUBHUX MOTpeOd MaiOyTHIX
crnerianicTiB. KOHCTpYIOIOThCA Taki HaBYalbHI CUTYyallll, sIKI BUKOHYIOTh TOJIBIIHY
(GyHKIIIO:

1. 3 omHoro OOKy, BOHM MOBHHHI MaTd BHUCOKY MNpo(eciiiHy 3Ha4YylliCTh 1
3aJI0BOJIBHATH MI3HABAJIBHUI 1HTEpEC 3100yBayiB y (paxoBiii MIIOLIUHI.

2. 3 1HWoro OOKy, BOHM MAalOTh 3a0e3MeuyBaTh YMOBHU I PO3KPUTTA Ta
e(eKTUBHOI peasizailii IHIIOMOBHUX KOMYHIKaTUBHUX 3/110HOCTEM.

I3 mi€i MeTo0MIOTIYHO YCTAHOBKM BUILJIMBAE TEMATHKO-CUTYaTHBHHUM MPHHIINIL
Oprasizaifii HaBYaJbHOTO Marepially, L0 € (YHIAMEHTAIbHO BAXIUBUM JUIf
dbopmyBaHHS YMiHb MPOGECIHHO CHOPSIMOBAHOTO CHUIKYBaHHSA. Sk 3a3Hadae
I'. IBaHUIINMH, HaBYaJIbHI KOMYHIKaTHBHI CUTYyallli € «OCHOBOIO ISl MOJIETIOBAHHS
npodeciiHO 30pIEHTOBAHOTO Jialiory, 1€ CTYJEHT, BUCTYyNalOud B TIE€BHIM
KOMYHIKaTHBHIN POJli, YMOTHMBOBAHMM BUKOPHCTOBYBATH aJalTOBAHHUM JIGKCUYHHMA
Ta TpaMaTUYHUNA MaTepian sl JoCATHEHHS (PaxoBOi KOMYHIKaTUBHOI MeTu» [2].

[IpoBenenuii netanpHUi aHaii3 NPOQECifHOrO IUCKYpCYy MEIWYHOI ramysi
JI03BOJIUB TUIIOJIOTI3yBaTH HAMOUIBIN pENpe3eHTATHBHI TEMHU 1 BIAMOBIAHI 0 HUX
TUTIOB1 KOMYHIKaTHBHI crieHapii. J[o Takux akTyalbHUX HAaBYAJIbHUX KOMYHIKaTHBHUX
CUTYalllil MM BiIHECIM, HANPUKIAA: «Y NpUiMalbHOMY BlAAUIEHHD», «[lepBUHHMIA
ornsa mnanieHtay, «Koncynbramis y cneuiamictay, «llpuitom y memiatpa», «30ip
aHaMHe3y Ta Mpoleaypa 3aloBHEHHS ICTOPIi XBOpoOW», «Y MaHIMYJSALINHINY,
«IIpoBeneHHs NKapChbKOro 00X0ay», «Y CTallloHapHOMY BiAJIeHH1», «KoHCuIiyMm
mikapiBy Ta iHmm. [{i TemaTuyHi OJOKK CIYyTYIOTh (GyHIAMEHTOM i (popMyBaHHS
npodeciiiHoi MOBJICHHEBOI KOMIIETEHTHOCTI. Ha OCHOBI NpUHIMITY POJTHOBOI
oprasizaifii HaBYaJbHOTO KOHTEHTY OYJI0O CHCTEMaTH30BAaHO OCHOBHI COIlIaJIbHO-
KOMYHIKaTHBHI POJII YYaCHUKIB MenuuyHOi cdepu: Jikap, Mali€HT, MEICecTpa,
(axiBelb, poJIuy TOIIO.

Oco6mMBOCTI MOBJIEHHEBOT TOBEAIHKA Ta BUOIp BepOambHUX 1 HEBEepOAIBHHX
3ac001B TPSIMO 3aJIe’KaTh BiJ] TUTIOBUX OOCTaBUH 1 KOHTEKCTY, B IKMX PO3rOPTAETHCA
KOMYHIKaTHUBHA CUTYallisl, & «pOJIbOBA OpraHizailis 3ade3nedye iMITalio CollaJbHOrO
cTaTycy Ta mpogeciifHOl BIAMOBIIAIBHOCTI, 1110 KPUTUYHO BAXIIMBO JJIsI aJ€KBATHOT
MOBJIEHHEBOT peakiiii MaitoyTHboro Qaxisi» [3]. Takuii miaxig 3ade3nedye raudooke
PO3yMiHHS (DYHKI[IOHATEHO-CTUIIICTUYHUX 0COOJIMBOCTEN (haxOBOT MOBH.
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Y pesynbrari MPOBEACHOTO METOAMYHOTO aHamizy OyJo BH3HAYEHO Ta
KJ1acu(1KOBaHO TaKi OCHOBHI BHJIM CUTYaTUBHUX 3aB/IaHb, CIPSIMOBAHUX HA PO3BUTOK
KOMIUIEKCHUX KOMYHIKaTUBHUX YMiHb:

. aNbTepHATUBHUM BHOIp SIK HEOOXiIHICTH OOIPYHTOBAaHO BHUOpPATH 3 HU3KH
3alpONOHOBAHMX BapiaHTIB HAaWOUIbII KOPEKTHE DIIICHHS, a/leKBaTHE KOHKPETHIH
npodeciiiHiil cuTyari.

. XapaKTEepUCTHKa 00'€kTa/Cy0'eKTa: 3aBHaHHS, IO BHUMAramTh JIETATHHO
cXapakTepu3yBaTH 00'€KT, Cy0'€KT JOCHIIKEHHsS a00 TXHI MDKCYO'€KTHI B3a€EMUHH B
MeJKax 3aJIaHOi CUTYaIIii.

. J1arHOCTHKA Ta IMPOTHO3YBaHHS, SIK1 MMepe0ayaroTh MPAKTUYHY peajizalliio
3aBJlaHb Ha OCHOBI (JaXxOBUX 3HaHb, IO BKIIOYAE JIaTHOCTUKY MOTOYHOTO CTaHy Ta
IIPOTHO3YBaHHS MMOJIAJIBINOT OBEIIHKN YUaCHUKIB KOMYHIKAITIi.

. orepailiiiHa peani3anisi: BAKOHaHHS OCHOBHOTO KOMYHIKaTUBHOI'O 3aB/IaHHS
yepe3 o0y A0BY IIJTICHOTO CUTYaTUBHOTO JI1aJIOTy .
. aHaii3 a1 Ta BUOYOBYBAHHS KOMYHIKATUBHUX CTPATEriil: XapaKTEPUCTHKA

MOCIOBHOCTI i B yMoBax kKoHkpeTHOi HKC Ta Bu3HaueHHS ONTUMAIBHUX IUISIXIB
PO3B'sI3aHHS [TOCTaBJIEHOI (PaxoBOi MPOOIEMHU.

. IHTETpaTUBHUI aHai3 KOMYHIKaTUBHOI CHUTYyaIlil, 110 BUMAarae MnoegIHaHHS
TBOPYMX Ta aHATITHYHUX 3aBJIaHb MONEPEAHIX THUIIIB.
. KOHCTPYIOBAaHHS  CLICHApIIO: CaMOCTIHHE CTBOPEHHS (MPOEKTYBaHHS)

CUTYyaIlil 13 BUKOPUCTAHHSM 3aJIaHOTO CIIEHapit0 ab0 Ha OCHOBI OMHCY peaTbHUX
(bakTiB 13 podeciiHOT TPAKTUKH.

TakuM 4YMHOM, TEXHOJIOTISI CUTYaTMBHOCTI Ha OCHOBI MOJIEJIOBAHHS TUIIOBHX
HaBUYAJbHUX KOMYHIKATHBHUX CHUTYyalllll mnepeadadyae CTBOPEHHS CHUCTEMHU TaKUX
3aB/aHb, K1 O CKEPOBYBAJIM MOBJICHHEBY MTOBEIHKY 3/100yBayiB Ha JOCSITHEHHS METU
CHUJIKYyBaHHS, CTUMYJIIOBAJIM MOBJICHHEBI HaMipW Ta JOMOMAarajiv MPOJAYKTHUBHO
BUKOPUCTOBYBATH iX y MPAKTUYHIN HisiibHOCTI. Haitbinbm gouuisHO0 (hopmoro asis
iXHBOT peasnizallii € poibOB1 BIPAaBH, CUTYaTUBHI Kelich. BOHU O3BOJISIIOTH CTYEHTaM,
K aKTUBHUM Cy0'€KTaM OCBITHBOI JISJIBHOCTI, YIOCKOHAJIIOBATH CBOT KOMYHIKATHBHI
3M10HOCTI, JI€MOHCTPYBaTH 3HAHHSA KyJbTypu NpodeciiiHOro ChiJIKkyBaHHS Ta
3a0e3nevuyBaTd CBOKO TOTOBHICTh JO AaKTUBHOI y4acTli y MIDKKYJIbTYPHOMY
npodeciiiHoMy aianosi.

Cnucoxk Jgirepatypu:

1. Bacunwesa JI. HaBuanus mianoriunoi popmu CHIKyBaHHS 1HO3€MHOIO MOBOIO:
BiI0Ip Ta opraHizaiisi HaBYaJBLHOTO MaTepiamy. Teopis 1 MpakTUKAa BUKIIAJIaHHS
yKpaiHcbkoi MOBU sk 1HO3eMHOi. JIbBiB: BumaBawumii nentp JIHY imeni IBana
®panka, 2009. Bun. 4. C. 238 — 247.

2. Ipaanmmu I'.S. CutTyatuBHICTH TPOQPECIHHO CHPSIMOBAHOTO JIAJOTIYHOTO
MOBJICHHS: JIIHTBOJUJAKTUYHUNA acnieKT. Haykosi 3anucku Binnuybkozo oeparcasrnozo
neoazoziunoco yHieepcumemy imeni Muxaiina Koyrobuncorxozco. Cepia: Iledacocika i
ncuxonoeis: 30. Hayk. nip. Binaui: TOB «Hinaun JITD», 2015. Bun. 43. C.39 — 43.

3. Isanumun I'.51. Hapuanus npodeciitHo 30pi€HTOBAHOTO J1aJI0T1YHOTO MOBJICHHS
1HO3€MHHUX CTYAEHTIB MEIUYHUX CHEUIaJbHOCTEN y Mpoliecl BUBUYEHHS YKPAiHCHKOT
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MOBHU : JuC. ... Kaua. nen. Hayk: cremn. 13.00.02 «Teopis Ta MeToAMKa HaBYAHHS
(ykpainceka moBa)» / I'.S. IBanumun. — [Bano-®pankiserbk, 2013, — 252 c.

4. Tapuononschkuit  O.b. MeTonuka HaBYaHHS 1HIIIOMOBHOI MOBJICHHEBOI
TISUTBHOCTI y BUIIIOMY MOBHOMY 3akiajii ocBiTy / O.b. TapHononscekuii. — K. : IHKOC,
2006. — 248 c.

5. Bim, 1., Sadomova, 1. Some topical problems of organizing foreign language
teaching in universities. Foreign languages. 2010. Ne 6. P. 4 —10.

6. J. Bygrave, H. Dellar, A. Walkley, Roadmap B2+ Students’ book with digital
resources and mobile app. Pearson Education Limited England 2020. 175 p.
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THAUBIAYAJIBHA CTPATEI'TA CYIIPOBOAY BATBKIB
TA AITEA 31 CAYT

Kaszauvinep Osiena CemeHiBHa,

JOKTOp TeIarorivHuX Hayk, mpodecop,

npodecop kadenpu 310poB’ s THOIUHHN, peaOITITONIOTIT 1 CIeiaIbHOI ICUXO0JIOT11
XapKiBCHKOT'0 HAIIOHAJIBHOTO Tieaarorianoro yaisepcutety iMeHi I.C. CkoBopoan

boituyk IOpii ImurpoBuy,

JOKTOp MEJarorivHux HaykK, mpodecop,

nivicanit wieH (akanemix) HATTH Ykpainn,

npodecop kadenpu cneniaabHOi NeIaroriki, peKTop XapKiBCbKOT0 Hal[lOHAJIBHOTO
negaroriyHoro yHisepcurery imesi I'.C. CkoBopoau

AxktyanpHicTh TeMu pocmipkeHHs. Cympoin autuam 31 CAVYI... Ilemiatp,
HEBPOJIOT, TICUXOJIOT, JIIETOJIOT, apoMaTtepanesT, nenaror. Lle rpoii, yac, y KO)XKHOTO
CHeIiajgicTa CBOsl METOJIMKa 1 He (DAKT, 110 KOXKHA 3 HUX MOEIHYETHCS Ta JIOMOBHIOE
HIITY.

be3aisnpHICTh y IIbOMY BUIAAKY MOKE MPU3BECTH JO MOJAIBIIOTO MOTIPIICHHS
CUTYyaIIii.

A 1e NoTeHUiHI MnpoOiieMHU 3 YCHIIIHICTIO, MOTIPIICHHSIM CAMOOLIHKH Ta
MOJIUBUMH KOH(QIIKTaMH y CIM 1.

[linTpuMka Ta AomoOMora AUTHHI — 1€ 1HBECTHUIIS Y ii MaillOyTHE, sika JOTIOMOXKE
YHUKHYTHU CEPUO3HIIIMX HACTIAKIB HAlal.

3naBasiocss 0, MoBa mpo oauH 1 To camuii cran — CUVYT, ane mpoOnemu Tta
YCKJIQAHEHHS Y BCIX pi3Hi. CaMe TOMy HE ICHY€ YHIBEpCaJbHOI pEKOMEHJallli, sKa
M1IXOIUTH BCIM.

TakuMm 4MHOM, BUHHMKAE TOTpeda y A000pi METOIB Ta CIOCOOIB KOHTPOJIIO HAJl
cumnromamu CIIYT uneHamu ciMmeid, siki 3yCTpidarOThCs 3 TPYIHOIIAMH, TIOB’ SI3aHUMU
3 nposisamu CAYT' y nutuHuU.

Merta Te3 mosnfrae y HaBeJeHHI MPUKIIATY 1HIUBITyaIbHO PO3pOOJIEHOT CTpaTerii,
0 MiAXOJUTh CaMe€ KOHKPETHMM OaThbKaM Ta iXHIM JUTHHI, JOIIOMOXE CIPHUATH
MO/IOJIAaHHIO TPYAHOIIIB KOHIIEHTpAIlll yBarv, 1 THM CaMHM CHPHUSITUME 3BITbHEHHIO
ponunu qutuHu 31 CAYT Big HanpyxeHHS.

AHaJ1i3 HAyKOBUX Tpallb 13 TEMU JOCTIIKEHHS CBITYUTH MPO TE, 1110 MpodieMaTuKa
cynpoBoay nutuHu 31 CHYID He € HOBOI y Teopii 1 MpPaKTUIll CIELiaJbHOI Ta
1HKIII03UBHOI ocBiTH. Cepen aBTopiB ciif Ha3Batu B.Kuszesa, B. 3enenina [1], O.
Marsienko [2], JI. [lupsery [3], H. 'onuapenko [3; 4] Ta iHIIHX.

Ha ocHOBI 1bOT0 aHaITi13y MU JIHAIIUIA BUCHOBKY PO T€, 1110 JUIsl CYIPOBOAY IUTUHU
31 CAVT Ta 11 poauHu HEOOXITHUM €:

- pO3pOOUTH IHAUBIyaTbHY CTpaTerito gonomoru AuTuHi 31 CIAYT

- CTBOPUTH BJOMa atMOc(hepy KOXaHHS Ta MiATPUMKA

- HABYUTH JUTUHY JIOJIATH TPYAHOIIII Ta IMABUIIUTH KOHIICHTPAIlIIO YBaru
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- T030yTUCS TOYYTTS IPOBUHU Ta 0€3MOPATHOCTI 1 TUM CAMHM IMOJapyBaTH TUTHHI
IIAHC Ha IACIUBE Ta YCIIIIHE MaiiOyTHE.

OTxe, Ha Hally AYMKY, IHAUBIAyalIbHO pO3pOOJICHA CTpATErisl CyIIPOBOAY AUTHHU
3t CAYI ta ii ponuui Mae BUTAsSAaTh TakuM 4yuHOM. [IpernctaBuMo Kpoku i€l
CTpaTerii Ta O4iKyBaHi MOKPOKOBI Ta MiICYMKOBI Pe3yJIbTaTH.

Kpoxk 1. Ominka cutyartii.

o podutumemo: OninuMoO npoiaeHui poauHoio 1usX. [loroBopumo mpo cran
JTUTUHU, CUCTEMAaTU3yeEMO T€, IO BXK€ BCTUIIM 3POOUTH, OLIHUMO €(EeKTHUBHICTDH
OTpUMaHUX MeTOoMIB. Po3risitHeMo cuTyarliito B ¢iM’i Ta B 3aKJaJli OCBITH, BUSBUMO
T'OJIOBHI CKJIQJTHOIIII, sIK1 HE TAIOTh KUTHU MPSIMO 3apas.

Axuii pe3ynbrar: Po3yMiHHS MOBHOT KapTHMHH Ta BUSIBJICHHS CKJIAJHOILIB, SIKi
BHMAararoTh HETaWHOTO BTPYUYaHHs, ITOKU HE CTaJIO IIe TipIIe.

Kpox 2. AHasi3 i€ty Ta pekuMy XapuyBaHHS

[Ilo po6utumMemo: Brimus xapuyBanHs Ha BUpakeHicTh cumntoMiB CIA YT mpocto
Bennue3Huii. ToMy BHBUMMO TOTOYHMI pAalliOH XapyyBaHHS IJUTHHU 1 BHSIBUMO
HEJI0JIIKH, SIKI HEOOXI1JTHO BIJKOPUTYBATH.

BuzHaunmo HalBa)XIMBIIIl CKJIAJAOBl JIETH, SIKa COPUSITUME MPABUIBHOMY
PO3BUTKY MO3KYy Ta WHOro ONTHUMaJIbHOMY (YHKLIOHYBAaHHIO, 1 THM CaMHUM
MOKPAIEHHIO KOHIICHTpAIlii Ta yBar.

Axnii pe3ynabTaT: Bu 3po3yMiere, uuM Mae OyTH HAIIOBHEHA TapliKa JUTHUHU, 11100
BOHA MovyBasacs 0ajpopiiie i 0yJa O1IbI CKOHIICHTPOBAHOIO TTiJ] Yac HaB4aHHs. Bike
11€ IT1ABUIIUTH ii YCIIXH.

Kpox 3. JIo6ip apomaTepaneBTUUHUX TEXHIK Ta MPUPOIHUX METOIIB MIATPUMKU
KOHIIEHTpaIlli, Skl OyayTh Halle(DEeKTUBHIIIMMHU CaMe JJIsl KOHKPETHOI POJMHH.

o pobutnmemo: IToroBopruMo po HEMEAUKAMEHTO3HI METOI AOMOMOTH JIITAM
31 CAYI. CknagemMo BIAMOBIIHUM TMPOTOKOJ apomMareparnii, SKUH JTOMOMOXKE
cTaOUI13yBaTH €MOILIIHUI CTaH HE TUIbKU JAWTHHM, a W yCl€l pOJUHU, MOKPALUTH
SAKICTh CHY Ta MIJABUIIUTH 3JaTHICTh JUTUHM JO KOHIEHTpallli yBaru.
JleMOHCTpyBaHHS 3aCTOCYBAaHHS LIMX 1HCTPYMEHTIB Y MOBCAKJACHHOMY JKHTTI.

Sxuit pesynpraT: OmanyBaHHS HEMEAMKAMEHTO3HMX METOJIB, IO MiAXOAATH Y
KOHKpPETHIM cuTyalii, Ay cTabum3anii eMOLIMHOro cTaHy 0e3 pI3KUX KOJIMBaHb
HACTPOIO, MOKPAIIEHHSI KOHLEHTpAIlll Ta yBard IUTUHU BJIOMa 1 i1 yac HaB4aHHs. Lle
1€ OJIMH KPOK JO MIJBUILEHHS ii YCHIIIHOCTI Ta MOKPAUIEHHS CAMONOYYTTS.

[TincymkoBuii pesynbrar: HaiironosHimie, B pe3ysibTaTi KOHCYJbTAIlli CIM s
IUTUHU 3pO3YyMIE, IK Y KOHKpeTHOMY Bunaaky nposiisierbes CAYI. Poguna otpumae
TJ1aH 11 13 KOHKPETHUMU MPAKTUYHUMH KPOKaMHU, SIKUH T03BOJIUTH BUPIMIATH came Ti
po0JIeMu, BiJ] IKUX BOHA CTPAXKIAE.

CiM’st oTpUMa€e peKOMEH/IAIT 11010 CTBOPEHHS MATPUMYI0U0i aTMOchepu BIOMa,
MPUHITUIIB  CKJIAJaHHS IHIWBIAYaJdbHOTO pAIliOHy Ta pPEXKUMY XapdyBaHHS,
3aCTOCYBaHHS apoMaTepaneBTUYHUX TEXHIK Ta MNPUPOJHHUX METOJIB MIATPUMKHU
KOHLIeHTpauii yBaru y autunau 31 CIVYT .

TakuM 4YMHOM, HAMPUKIHII T€3 MOKHA JIIUTU BUCHOBKY TIPO T€, 1110 1HAUBIAYaJIBHO
po3pobJieHa cTparerii, o MiIX0JAUTh caMe KOHKPETHUM OaTbkaM Ta iXHIW JUTHHI,
JOTIOMOKE CIPUATH TOJIOJIAHHIO TPYAHOLIIB KOHLEHTpallii yBaru, i TUM CaMUM
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CrpusTUME 3BUIbHEHHIO poauHu auTuHu 31 CHAYID Bim HanpyxeHHs. Y Xoi
KOHCYJIbTAIllH, mepe0adeHnx CTPATETI€0, WICHH CiM'1 MatOTh OTPUMATH:

- IHIUBIAyadbHY OIIHKY CUTYAIIIi;

- peKOMEH/IAITii 010 KOPEKI(ii OCBITHHOTO CEPEIOBHINA BIOMA;

- IU1aH POOOTH HAJl Xap4uyBaHHSIM TUTHHU;

- 1006ip apoMaTepaneBTUYHUX TEXHIK, M0 MAXOAATh caMe Tiil UM IHIIN JUTHHI;

- MIATPUMKY Ta MOTHBALIIO JUISI TOAAIBIIOI POOOTH.

Cnucoxk Jgireparypu:

1. Kuszes, B., & 3enenin, B. (2023). BB HeCIpUATIUBOIO AUTSIYOTO AOCBILY
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yaconuc YV imeni Muxaiina /[pacomanosa. Cep.12. Ilcuxonoeiuni nayku, 22 (67),
36-48.

2. Marsienko, O. B. (2016). Ilpaktuuni pexomeHpaiii OaTbkaM 1 BUHUTEISIM
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3. upsieBa, JI. M., & T'onuapenko, H. A. (2019). Ilcuxosnoriuna momnomMora
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POPMYBAHH/I MNPOPECIMHO-ETUYHUX
HNIHHOCTEN MAUBYTHIX MEJJUYHHUX ®AXIBIIB Y
IPOLECI BUXOBHOI POBOTH

Cutnik Tersina IBaniBHa

JIokTOpKa memarorivyHuX HayK, mpodecopka,
3aBilyBauka Kadeapu ryMaHITapHUX JUCIUILTIH
Yepkacbka METUIHA aKaIeMis

YyoOenko BajenTnHa AHaToJIiiBHA
BUKJIaJ]auKa
Yepkacbka MeIMYHA aKaJeMist

MeTo10 0CBITHBOTO MPOIIECY Y 3aKJIa/IaX BUIIOI MEMYHOI OCBITH Y KpaiHU 3aBK]I1
Oyna MiIrOTOBKAa BUCOKOKBaJ(DIKOBAHUX, €PYJOBAHUX, JOOPO3UUWIMBHUX, TOTOBHX
CIIBIIEPEKUBATH, JOMOMOTTH (DaxiBIlB y raixy3i OXOpPOHH 37J0pOB’sl.

[Ipobiiema dhopmyBaHHS MalOyTHBOI'O MEAWUYHOTO IpalliBHUKA SK OCOOMCTOCTI
3aBkau Oylia 1 € OJHIEI0 3 OCHOBHUX Y OCBITHhOMY Impoilieci. CydacHa cucTema
npodeciiiHoi MIATOTOBKHM CTYAEHTIB y 3aKjiaJax BHILNOI MEIWYHOI OCBITH YKpaiHU
MOBMHHA OyTH He Jiniie (paxoBOCHIPSIMOBAHOIO, a i IOBUHHA 3aiiMaTHCs (POPMyBaHHSAM
OCOOHUCTICHUX SIKOCTEH Y MallOyTHIX MEIUYHUX MPALIBHHUKIB.

BuxoBaHHsI CTyJA€HTCHKOI MOJIOJI — II€ OpraHizoBaHa po0OOTa, cCIpsiMOBaHa Ha
(dhopmyBaHHS BCEOIYHO PO3BHMHEHOI, MATPIOTUYHOI ocoOucTocTi. BoHa GazyeTbcsi Ha
MOETHAHHI HaBYaHHS, CTYJICHTCHKOTO CaMOBPSIyBaHHS Ta 3aCBOEHHS KYJbTYPHHX 1
MOpalibHUX IIHHOCTeH. lleit mporec Mae Ha MeTi PO3BUTOK T'POMASIHCHKOI
CBIJIOMOCTI, TPOQECIHHOT €TUKH, 37JOPOBOTO CIIOCO0Y KUTTS, a TAKOK MPUCTOCYBAHHS
70 CyYacHMX BHUMOT CYCHUIbCTBA. YC€ 1€ JOCATAEThCA Uepe3 TyMaHHUH Ta
JTEMOKPATHYHHH MAX11 10 OCBITHBOT'O MPOIIECY.

Opranizaiiiss BUXOBHOTO Tiporiecy B Uepkachkiii MeAu4Hii akaaemii, Horo 3Micr,
METO/IMKA MPOBEACHHS BUXOBHUX 3aXO01B MAaOTh CBOIO CIEIU(DiKy, 30pIEHTOBaHY Ha
PO3BUTOK COIlIaJIbHO aKTUBHOT OCOOMCTOCTI MailOyTHHOTO MEUYHOTO (PaxiBIIs.

BuxoBana po6ota B akajemii 311MCHIOEThCS 3T1AHO YMHHOI'O 3aKOHOJABCTBA Ta
BpETryJhOBaHA HOPMATHBHUMHU JOKyMEHTAaMH Ta akTaMu. KITlouoBMM 3aBIaHHSIM
BUXOBHO1 po0OTH € (POPMYBaHHS CB1IOMOTO I'pOMaJIiHUHA YKpaiHH, SIKUK € BCEOIYHO
PO3BUHEHOIO 0COOUCTICTIO. Lle mocsraeThes misIxoM 3a0e3MeYeHHsT HOTO MO THYHOT,
MpaBoOBOi, TPYAOBOi, EKOHOMIYHOI Ta KyJbTYpHOI 0013HaHOCTI. Taka ocoba MoBUHHA
OyTH 3maTHOW CQEKTHBHO TPOTUCTOSTH HETAaTMBHUM BIUIUBaM, 3aiiMaTHCS
CaMOPO3BUTKOM Ta aKTUBHO BJIOCKOHATFOBATH HABKOJUIITHIN CBIT.

Buknanaui akagemii BeNMKY yBary MpHAUISIOTH MOPaJbHO-ETUYHOMY Ta
MPaBOBOMY BHUXOBAHHIO CTYACHTCHKOI Mojojni. dopmyBaHHS MOpaTbHO-CTHUUYHUX
SIKOCTEH OCOOMCTOCTI Ha OCHOB1 BIIPOBAKEHHS HAIlIOHAJBLHUX TPaIUIlii, 3BHYAiB,
oOpsiiB, mnependavae BUPOOJEHHS Yy CTyJIEHTa-MeIWKa CTIHKMX MPHUHIIMIIB,
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MOKJIMKAHUX BUCTYIHUTH B POJII PETYIATOPIB TAPMOHIHHUX B3a€EMOBITHOCHH OCOOH 1
CyCIIbCTRBA.

BaxxnuBuM eTarom I,0Tr0 HAMpSMKY € MPOBEJACHHS BUXOBHHMX TOJWH, JIEKTOPIiB,
BiJICOJIEKTOPIiB, TEMAaTUYHUX O€CIJl, TECTYBaHb, KOHKYPCIB, IrPOBUX KBECTIB TOIO. Bcei
Il 3aXOQu CHOPSMOBaHHI Ha CTBOPEHHS CIPHUSITIMBOTO MIKPOKIIMATY B TPYIIi,
T0OPO3UWINBOTO CTABJICHHS OJWH JI0 OAHOTO, TIOBArd 0 CTapiiuX. BUXOBHI roauHM
MOPYIIYIOTh TaKi THUTaHHS: JKATH 3a 3aKOHAMH JIFOACHKOTO CIIUIKYBAaHHS; BiJ
BUXOBAHOCTI pO3yMY — JIO BUXOBAHOCTI JYIIIi; 1[0 TaKe IIpaBOMIpHA MMOBEAIHKA; MOPaJTh
1 IpaBO Yy MOEMY >KUTTI; TyXOBHHUH CBIT JIIOJMHM; JIIOJMHA TOYMHAETHCS 3 100pa;
TOJICPAHTHICTh T4 MUJIOCEPISl — MEPUINI KPOK JIFOASHOCTI Ta 1H.

BuxoBanHs Muioceps B CTyACHTIB-MEAMKIB BUKJIa1aul akaaeMii po3risgaloTh sSK
IpoIIeC JTYXOBHO-I[IHHICHUX OpIEHTAIlH, 10 mepeadavyae opraHizaiiio COIiaJbHOTO
JIOCBITY B3a€MOJIIT 3 Cy0’€KTOM, 1110 TOTpeOy€e MEAUIHOTO OIS TY, PO EeCiiHUX Tiit.

BuxoBanHs Musiocepisi 3/1IHCHIOETHCS HE JIMIIE TT1]] Yac MPOBEACHHS TEOPETUYHUX,
MPaKTUYHUX 3aHATh, IPOXODKEHHS MPAKTUKH Y JIKyBaJbHUX 3aKiagax, a i mij Jac
MIATOTOBKY Ta MPOBEACHHS M03aayIUTOPHUX 3aXO/IIB.

[Ilopoxy CtyneHTCchbKa paja akajaemii Ta BUKIagadl UKIOBOI KOMICIi meaiaTpii Ta
(haxoBUX MEACECTPUHCHKUX JUCHHUIUIIH TPAAMUI[IHHO OPTraHi3OBYIOTh IIOPIYHY
Onaromiitny akiiiro 10 a8 CBaToro Mukomas, mo0 CTBOPUTH JMBO I MaJICHBKHX
MALIEHTIB, SKI 3HAXOAATHCS HA CTAllOHAPHOMY JIIKyBaHHI B OOJIACHIA Ta AMTSYIMA
MICBKIH JIIKapHIX Ta KITHIYHOMY IIEHTP1 OHKOJIOT1i, FeMaTOJIOT1i, TPAHCIUIAHTOJIOT1] Ta
najgiaTuBHOI gornoMoru. CTyJIEeHTH akaiemii aKkTUBHO MPUNMAIOTh Yy IbOMY 3aXO/li
y4acTh, FOTYIOUHU CBATO JJII MAJICHbKHUX TMAIl1€HTIB.

BuxoBanHto MalOyTHIX MEAWYHUX MPAIIBHUKIB 13 TPOMAJSTHCHKUMU Ta
HaIllOHAJIBHO-TIATPIOTUYHUMH  TIEPEKOHAHHSAMM TOKJIWKAHHI ~ OpraHi3oBaHi Ta
MPOBEJICHHI 3aXO0/H, MOB’S3aHHI 3 1CTOpi€r0 Hamioi aepxaBu: Jlenb mam’sti ['epoiB
KpyT; Jlenb cobopHOCTI YKpaiHu — €AHICTh, IO TBOPUTH MailOyTHE; CHIIbHI, 00 €/11HI;
Jlenb mam’s1Ti )KepTB royiogoMopiB B YkpaiHi; Jlenb ['igHocTi Ta CBOOOAM Ta 1H.

o Hus mam’sti I'epoiB KpyT, sikuii ykpainil Big3HayatoTh 29 CiuHs BUKIagadaMu
kadeapu TyMaHITApPHUX JUCHMIUIIH OyB TMPOBEICHUM BUXOBHUM 3axif. Y Mexkax
3axoAy OyJI0 MOJAaHO ICTOPUYHY JOBIAKY MPO MOJITHYHY CUTYAIll0 TOTO NEPIOy,
OOTOBOPEHO POJb MOJIOMI Yy TMpolecax Jep>KaBOTBOPEHHS, a TaKOX MPOBEICHO
napasesi MiXK HOJIIIMH YKpPaiHChKOI PEBOJIIOLIT Ta Cy4YaCHUMH BUKIMKAMHU, 3 SIKUMHU
ChOTOIHI CTHKA€ThCs YKpaiHa. CTyJAeHTH NeperyisiHyJIu JOKYMEHTAIbHUN (HUTbM
«KpyTny, sikuii JOTIOMITr TJIMOIIE YCBIIOMUTH ICTOPUYHUN KOHTEKCT MOAIH, BIAIyTH
aTMocdepy TOro 4acy Ta €MOIHY CKJIaJ0BY MOJBUTY YyKpaiHChKOi momomi. s
MalOyTHIX MEAMYHHUX MPAIIBHUKIB OKPEMHUN akieHT Oyio 3po0JeHO Ha IIHHOCTI
JIOACHKOTO KHUTTS, MOPaJIbHOMY BHOOpi, CIYXXIHHI CYCHUIbCTBY Ta MNpodeciiiHiii
BIIITOBIAJIHOCTI.

Ho Hus T'ignocti ta CBoGoau (21 nucromana) Oysio NpOBENEHO TEMATHYHUN
ICTOPUYHUH 3axiJl, SKUH MiAroTyBaJId BUKJIAAayl IUKIOBOI KoMicli (PiI0JOTIYHUX Ta
icropuyHux aucuuiuiid. Ilig wac 3axomy BigOyJiacs Tpe3eHTAlliss BUCTABKU
CTYJACHTCHKUX POOIT, mpucBAUYeHUX mojisiM Peosrorii ['iqHOCTI Ta yTBEpIHKEHHIO
I[IHHOCTEW CBOOO/M, €THOCTI ¥ BIAMOBIIATBLHOCTI. 3100yBayl OCBITH MPE3CHTYBAIH
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BJIACH1 TBOPY1 HAMpPAIIOBAHHS, Y SIKUX MEPEOCMUCIWINA 3HAYE€HHS T1IHOCTI Ta CBOOOIU
JUIS YKPATHCHKOTO CYCITUIBCTBA HA CHOTOAHI. 3axiJ HaJgaB MOJIOJI 3MOTY YCBIJIOMHTH
BKJIUBICTS ITi€1 ICTOPUYHOI JaTH Ta cPOPMyBaTH aKTUBHY I'POMAJISTHCHKY ITO3HIIIFO.

Y KOHTEKCTI HUHIITHLOTO PO3BUTKY MPABOBOI CUCTEMH YKpaiHU, OCHOBOIO SKOi €
IIOCHJICHHS 3aXHCTy IpaB Ta CBOOOJ OCOOHMCTOCTI, HAJ3BHYAMHO BaKJIMBO
3a0€3MeYnTH BHCOKHM PIBEHHb IMPABOBOI CBIOMOCTI Ta MPABOBOI KYJIbTYpU CEPEI
yKpaiHChbKOi MoJofil. BaxinBe 3HaueHHs B pealizallii I[bOTO MPOIECY HAJCKHUTh
IIPaBOBOMY BUXOBaHHIO MaliOyTHIX (paxiBIlIB y raidy3l MEIUIIMHH.

[linBuIieHHs piBHA NPaBOBHX 3HaHb, IPABOBOi CBIJIOMOCTI Ta HOPUAUYHOL
KyJIbTYpU Cepell CTYJEHTChKOi MOJIOAI MOXIJIHMBE JIMIIE 32 YMOBU THOCTIMHOTO,
KBaTi()iKOBAHO OPraHi30BAaHOTO IIPABOBOI'O BUXOBaHHS, sKe O 3M1MCHIOBAIOCS 3
BUKOPHUCTAHHSM YCIX Horo (opm.

OCHOBHMUMH 3aBJIaHHSMH TIPABOBOTO BHUXOBAaHHS CTYJCHTIB B akajaemii €
(dhopMyBaHHS BUCOKOT'O PIBHSI TPOMAJITHCHKOI CBITOMOCTI1, PO3BUTOK T'YMaHICTHYHOTO
CBITOTJISIY, BIJIMOBIIAJIBHOIO CTAaBJICHHS JO BJIACHUX IMpaB 1 OOOB’SI3KIB TMepen
CYyCHIJILCTBOM Ta JEpKaBOI, BHUXOBAaHHsS TIJIMOOKO1 MOBAaru J0 3aKOHIB 1 HOPM
CHIBXKUTTA, MIABUIIEHHS NPAaBOBOi CBIIOMOCTI Ta KYJbTYpH, @ TaK0X TOTOBHOCTI
JOTPUMYBATHChH 1 BAKOHYBATH 3aKOHU Y KpaiHHU.

[IpaBoBOMY BUXOBAaHHIO CTYACHTIB aKaJeMii BUKIAJAUbKUN CKJIaJ TPHUALILE
3HAYHYy yBary y no3aayJuTOpHINA poOOTi, BAKOPUCTOBYIOUM TaKi €()EKTUBHI (POpPMHU:
oecimn («S — rpomaasHuH Ykpainm», «Moi rpoMaassHChKI IpaBa Ta OOOB’SI3KW»,
«IIpotuaiss mnpaBoBOMYy HITUI3MY», «BiANOBIAAIBHICTS 3a MPABOMOPYIICHHS,
«IIpodinakTrka mpaBomoOpyIIeHb Ta 3704KHIBY, «IIpaBa Ta 000B’SI3KK MEIUYHUX Ta
(hapManeBTUYHUX TPAIIBHUKIBY, «3aKOH 1 MpaBoy», «BiAmoBigaapHICTh 1 3aKOH» Ta
1H.); poOoTa JIKTOPCHKOI Ipymnu (03HAHOMIICHHS 3 MarepiajaMu OyKIIETIB-TIaM’ SITOK,
MIJITOTOBJICHUX CTYyJACHTaMH, 13 TEKCTaMH 3aKOHOJABYMX aKTiB Ta MarepiajlaMH
KypHaiiB 1 razet: BepxoBHa Pana Ykpainu 18 rpyaus 2025 poky npuiiHsia y Ipyromy
YUTaHHI 1 B [IIJIOMY NPOEKT «3aKOHY Mpo akageMiyHy noOpouecHicTh» (Ne 10392) —
0a30BUIl pPaMKOBUW JOKYMEHT, SIKUWA (opmMye €quHi, 3pO3yMill Ta CIpaBeJIUBI
npaBuia akageMiqHoi JOOPOUECHOCT! AJI BCIX YYACHHUKIB OCBITHBOTO 1 HayKOBOI'O
MpoIecy: BIJ Y4YHIB Ta CTYACHTIB 10 TMEAaroriyHuxX, HAYKOBO-IEIaroriayHux
MpaIiBHUKIB 1 YIIPaBIIHIIB Y cdepi OCBITU. 3 IIUM JOKYMEHTOM OYJIM O3HAHOMJICHHI
CTyJIeHTH akazaemii); BuxoBHI romuHu («IIpaBo Ta wmopanby, «lIpodinakTuka
MpaBOMOPYIICHb cepen  CTyneHTiBy, «llpotumis TopriBmi moapmu», «lIpaBa
3aTPUMAHOTO  MMITKa», «KpuMiHaabHA  BIANOBITAIBHICTH  HEIOBHOJITHIXY,
«IIpaBoBa KyJibTypa CTYJCHTIB» Ta 1H.); 3yCTpidi 3 MpalliBHUKAMH MPaBoBOi chepu
TISUTBHOCTI; BIJICOJIEKTOPii; TWIKHI TIpaBa; IOPUAWYHI BIKTOPHHH; poOOTa KIyOy
«3aKoH».

KoHOT0 pOoKy MpOBOASTHCS 3aX0U y paMKax BceykpaiHChKOTO THXKHS mpasa. 3
Haroau MiKHApOJHOTO JIHS TIPaB JIFOAWHHU MPEACTAaBHUKU aKaieMii B3sJIM y4acTh Y
po6oTti PerionanbHoro ¢popymy «I'poMaja sik BiAIIpaBHA TOYKA 3aXUCTY MPaB JIFOIUHU
B YKpaiHi», mo npoxoauB 10 rpyaHs mig erigor YnoBHoBaxeHoro BepxosHoi Paau
3 mpaB JoAuHM. HapbKHUM nuTaHHSAM (QopyMy CTajgo OOTrOBOPEHHS NUISXIB
YAOCKOHAJIEHHA MEIMUKO peallmiTalifHOl Ta MCUXOJOT1YHOT MIATPUMKN BETEPaHIB Y
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rpomanax Yepkacbkoi o6sacti. CBiil 3HaUMMHI BHECOK Y PO3B’sI3aHHS 111€1 MPOOIeMU
poOuTh Uepkacbka MeTMYHA aKaJAeMisl, TOTYIOUM BUCOKOKBai(hiKOBaHUX (axXiBI[iB JJIsI
cdhepu Gi3MdHOI Teparrii Ta peadimiTarii.

Takox y pamkax MiKHapOZHOTO AHS TpaB JIOJUHU CTYACHTH akKajaeMii Maid
MOMJIUBICTh TPEAMETHO OOTOBOPUTH MEXaHI3MH W I1HCTPYMEHTH peai3aiiii,
JOTPUMAHHS Ta 3axHCTy CBOiX OCBITHIX TIpaB Ha CICHiaJIbHO OpTaHi30BaHIN
auckyciitii maneni «[IpaBa Ta 000B’s13ku 3100yBaviB (paxoBoi mepeaBUIIOL 1 BUIIIOT
ocBiTU». OpraHizaTopoM IbOIO 3aXOJy BHUCTyNWJIa Kadeapa TryMaHITapHHUX
JTUCIUIUTIH. YYaCHUKU AUCKYCIHHOI MMaHell MaJld 3MOTy TPOMOBUCTO MEPEKOHATUCH,
mo po30yaoBa MpPaBOBOi, AEMOKPATHYHOI JIepKaBU HE MOXJIMBA 0€3 aKTUBHOIO
IPOMAJITHCTBA MOJIOJIOTO TIOKOJIIHHS, MIJATOTOBKA JI0 SIKOTO € KJIIOYOBUM IPIOPUTETOM
HABYAJIbHO-BUXOBHOI JISIJIBHOCTI aKkageMii.

TakuM 4MHOM, BUXOBaHHS MalOyTHIX MEIMYHHUX IpaIliBHUKIB ChOTO/IHI Ha0yBae
0COONMBOI Ba)KJIMBOCTI. BOHO 3MIMCHIOETBCS HE JIMIE MiJ dYac IPOBEICHHS
TEOPETUYHUX, MPAKTUYHUX 3aHATh, a 1 B M03aayIUTOPHINA poOOTI.
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In the modern world, products with probiotic, functional, and therapeutic and
dietary properties are of particular interest among consumers. Among the ingredients
of such foods that have a regulating effect on the human organism, probiotic starter
cultures occupy an important place, forming a normal microflora in the gastrointestinal
tract.

Expanding the range and increasing the production of probiotic products based on
bifidobacteria and lactobacilli is an urgent problem and is the focus of attention of
scientists and practitioners from several leading institutes in developed countries.

All fermented milk products can be classified into the following types according to
the composition of the starter cultures used:

- ztarter cultures from thermophilic lactococci are used to produce low-fat sour
cream, cottage cheese and other fermented dairy products;

- starter cultures from thermophilic lactic acid streptococci and Bulgarian bacilli
are used for yogurt, fermented baked milk, etc.;

- starter cultures for mixed lactic acid and alcoholic fermentation are used for kefir,
koumiss, ayran, etc.;

- starter cultures from probiotic microorganisms are used for the production of bio
kefir, bio-fermented milk, etc. [1].

The health benefits of fermented dairy products have been known for thousands
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of years in many dietary cultures around the world. In response to the growing
consumer interest in functional products, which are part of the challenges today, the
dairy industry has developed many new functional dairy products, especially
fermented dairy products. The high nutritional value and health benefits of dairy
products are the result of biologically active components that are present in natural
milk and due to their suitable modification during fermentation. The use of a new
technological treatment is of great importance for the preservation of the existing one
and the formation of additional nutritional value of the final products [2].

From the point of view of functional nutrition, probiotics containing viable
microorganisms with high activity and resistant to adverse environmental factors are
of the greatest value. In this regard, it seems relevant to develop ways to increase the
activity of beneficial microflora in a specific habitat, in particular in milk.

The main protective mechanisms of probiotic microflora are due to the suppression
of the activity of putrefactive and pathogenic bacteria; activation of immune processes;
regulation of metabolic processes; activation of intestinal functions. Probiotic cultures
suppress the number of undesirable microbes, which is associated with a direct
antagonistic effect caused by antibiotic substances, competition for nutrient substrates
and for the place of attachment to the intestinal epithelium.

The last property (adhesion to the epithelium) is a prerequisite for the normal
functioning of the microflora. By changing the metabolism of microbes by changing
the concentration of microbial metabolites or the activity of microbial enzyme systems,
probiotics regulate the concentration of toxins entering the host's blood. Antimicrobial
activity is mainly due to organic acids: lactic, acetic and propionic, which inhibit the
growth and development of salmonella, Escherichia, clostridium and some types of
yeast. An important component produced by microbes is hydrogen peroxide, which
selectively affects opportunistic pathogens, as well as some types of Pseudomonas,
Escherichia coli, salmonella, and Staphylococcus. This effect is enhanced by the
presence of carbon dioxide, which, decomposing to form carbon dioxide, acts as a
hydrogen acceptor during the biosynthesis of hexoses. Diacetyl produced by kefir fungi
delays the development of tuberculosis bacillus, Escherichia coli and some Gram-
positive intestinal bacteria that are not related to lactobacilli. Probiotic microorganisms
are capable of synthesizing antibiotics, including those that can selectively affect only
a limited number of microorganisms. These substances are called "bacteriocins". Their
effect is that, being low molecular weight proteins, they are able to be sorbed on cell
membranes, hindering the transport of ions, DNA and other compounds between the
cell and the environment.

Another possible principle of action of probiotics is the detoxification of potentially
dangerous compounds of an exogenous and endogenous nature, ingested with food,
water, air or formed during the transformation of substances in the body. The
detoxification process is associated with the formation of metabolites with the help of
microorganisms that are less toxic or non-toxic at all, as well as those that undergo
rapid destruction in the liver. It is also possible that toxic substances are a direct
substrate for the normal functioning of microorganisms. Probiotics stimulate and
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improve host immunity, enhance body resistance by increasing lysozyme content,
bactericidal activity of blood serum, etc.

As aresult of the research, it has been proven that probiotics can prevent antibiotic-
related diarrhea by restoring the imbalance of the intestinal microbiota caused by
antibiotics [3].

Thus, fermented foods containing live cultures, called probiotics, are considered
functional. Probiotics, consumed in sufficient quantities, have a direct or indirect
effect on health by producing metabolites to the host. The development of probiotic
products is a research priority and a challenge for both industry and the scientific
sector due to increased consumer awareness of their ability to maintain good health
while providing essential nutrition [4].
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POJIb TPAHKIHI'OBOT O 3B’A3KY B I_I’I/I(I)POBOT
TPAHCO®OPMAULII IHOOPMAIINHO-
BUMIPIOBAJIBHUX CUCTEM

INanabuenko Caitiana OuiekciiBHA
Crapmuii Bukiaaay kadeapu paaioTeXHOJIOT1H
BilicbkoBuif IHCTUTYT TelIeKOMYHiKallii Ta iHpopmaTu3aiii imeHi ['epoiB Kpyt

IHomin Anatouiii I'puroposiv
Buknamgad kadeapu pamioTexHOIOTIH
BiiicbkoBHiT IHCTUTYT TeNEKOMYHiKallii Ta iHpopmaTHu3anii imeHi ['epoiB KpyT

Xmaprwok Baaguciaas OsnekcanapoBuy
Buxkinanau kadenpu paiioTeXHOIOT1H
BiiicbkOBHIi IHCTUTYT TeJIEKOMYHIKal1i Ta iHpopmaTu3auii imeHi I'epoiB Kpyt

[udpora Tpanchopmallisi CycriibCTBA € OMHUM 13 KIIFOYOBUX YMHHUKIB PO3BUTKY
CcydacHUX 1H(GOPMAIIMHO-KOMYHIKAIIHHUX TEXHOJOTIM, M0 3YMOBJIOE 3POCTaHHS
BHMOT 10 IIBUJIKOCTI1, HAIIMHOCTI Ta Oe3neKku nepenaBaHHsa ganux. OcoOnuBy posb y
bOMY IIpOLECl  BIJIIPAIOTh 1H(hOPMAIIITHO-BUMIPIOBANIbHI ~ CHUCTEMH,  SIKi
3a0e3neuytoTh 30ip, 00pOOKy Ta mepeaBaHHsS BUMIPIOBAILHOI 1H(QOpMAIlT B pi3HUX
rajry3sx — BI1J IPOMHUCJIOBOCTI Ta EHEPreTUKHU 10 TPAHCIOPTY I cucteM Oesneku. B
yMoBax IudpoBizaiii 3pocrae morpeda B e(EKTUBHUX CHCTEMax pajio3B’s3KY,
3MaTHUX 3a0€3MeUnTH CTA0UIbHY pOOOTY PO3MOAUIEHUX BUMIPIOBAIILHUX KOMILJIEKCIB
y PeKUMHU peanbHOro yacy. OJIHIE€I0 3 TAKUX TEXHOJIOT1H € TPAaHKIHTOBUM 3B’ 130K, IKUH
XApaKTepU3YEThCA  paALllOHAJBHUM BUKOPUCTAHHSM  paJlO4acTOTHOIO  PECYypCy,
JUHAMIYHUM PO3IOALIOM KaHAJIIB Ta MOKJIMBICTIO 0OCITyTOBYBAHHSI BEJIMKOT KIJIBKOCTI
aOboHeHTiB[1]. 3aBOSKM UMM BIIACTUBOCTAM TPAHKIHTOBI CHCTEMH IIMPOKO
3aCTOCOBYIOTBCSI Yy KPUTHYHO BaXJIMBHUX  1H(QOpMAIIHO- BI/IMlpIOBaJ'IBHI/IX i
JAUCTIETYEPCHKUX cHcTeMax. Pa3om i3 TUM BHPOBAKEHHS TPAHKIHTOBOTO 3B’SI3KY B
udpoBl  1HGOPMALIIHO-BUMIPIOBAIBHI  TEXHOJIOTII  CYNPOBOKYETHCS  HU3KOIO
BHUKJIMKIB, TIOB'S3aHUX 13 3aBaJOCTIHKICTIO, 3aTpUMKaM{ TIepelaBaHHS JaHUX,
3a0e3neueHHAM KiOepOe3mekn Ta IHTEerpamielo 3 CydyacHUMU Iu(poBUMHU
miargopmamu. lle 3ymMoBIIOE HEOOXITHICTH KOMIIJIEKCHOTO aHaJli3y MOXJIMBOCTEH 1
0OMeKeHb TPAaHKIHTOBUX CUCTEM Y KOHTEKCTI IU(PPOBOi TpaHCchopMaIii.

TpankiHrOBUN 3B’S30K € PIZHOBUIOM TPO(EciiHOTO pPamio3B’sI3Ky, MPUHITUTI
pOOOTH SIKOTO IPYHTYETHCS Ha CHUIBHOMY BUKOPUCTaHH1 IPYIU paIl0KaHaJiB BEIUKOIO
KUTBKICTIO a0OHEHTIB 13 JUHAMIYHUM PO3IOAUIOM JOCTyNy A0 HuX. Ha BiaMiHYy Bia
TPAAUIIHHUX CUCTEM, Yy TPAHKIHTOBUX Mepexkax BIJCYTHE >KOPCTKE 3aKPITUICHHS
KaHally 3a KOHKPETHUM KOpPUCTyBaueM, IO JO3BOJIIE CYTTEBO IiJIBUILUTH
e(eKTUBHICTh BUKOPUCTAHHS pagioyacToTHOro pecypcy[3]. CydacHi TpaHKIHTOBI
cuctremu (TETRA, DMR, APCO P25) 6a3ytotbcs Ha 1U(POBUX TEXHOJOTIAX, IO
3a0€3MeuyI0Th TMOKpAIleHy SKICTh 3B’S3KYy, 3aBaJIOCTIHKICTh Ta MOXKJIUBICTh
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nepeaBaHHs He JIMIlEe MOBHMX IOBIJIOMJICHD, aJie i JIaHUX, TEJIEMETpii Ta CIIyk00BO1
iHpopmariii. Ile poOuTh TpPaHKIHTOBUU 3B’S30K BAXKIUBUM €JIEMEHTOM IU(POBOI
1HGpaCTPYKTypH B yMOBax TpaHchopmallii CyCHibCTBa.

B indopmamiifHO-BUMIPIOBAIBbHUX  CHUCTEMaxX  TPAHKIHTOBUM 3B S30K
BUKOPUCTOBYETHCS 1T 3a0e3ledyeHHs OOMiHy JaHMMH MDK  BIJJTAJICHUMH
BHUMIPIOBAJIbHUMHU TPHUCTPOSMHU, CEHCOPHUMH MeEpeXaMH Ta ILEHTpaMu oOpoOKU
iHpopMmarii. Takuél miaxig € ocoOaMBO €(DEKTHBHUM Y PO3MOMIICHUX CHUCTEMax
MOHITOPHHTY, Jie¢ HeOOX1/IHa CHHXpOHHA Iepe/adya BEIMKO1 KUIBKOCT1 BUMIPIOBAIBHUX
napaMmeTpiB 'y peajdbHOMYy uaci. 3acCTOCyBaHHS TPaHKIHTOBUX CHUCTEM J03BOJISE
peaizyBaTH MPIOPUTETHUN JOCTYH ISl KPUTHUYHO BAXKJIMBUX IOBIJIOMJIEHb, IO €
CYTTE€BUM y CHCTEMAaxX JAMCIIETYEPCHKOTO YIPABIIHHS, €HEPreTUYHOTO MOHITOPUHTY,
TPaHCIOPTHOT 1HPPACTPYKTYpH Ta cucTeM Oe3neku. KpiM TOro, MOXKJIUBICTh
IPyHNOBOTO 3B’SI3KY CIPOIINYE KOOPAWHAIID POOOTH MDK PI3HUMH €JIeMEHTaMu
1H(MOpMAaIIITHO-BUMIPIOBATILHOTO KOMILJIEKCY.

OpHi€l0 3 OCHOBHUX MepeBar TPaHKIHTOBOIO 3B’SI3Ky € BUCOKa €(EKTHBHICTH
BUKOPHCTAHHS KaHAIIIB 3B’ A3KY, IO TOCATAETHCS 3aBIKA aBTOMAaTUYHOMY KEPYBaHHIO
pecypcamu Mepexi[2]. Lle mo3Bosise 3a6e3meunTy cTabiIbHUM OOMIH JaHUMU HABITh
3a yMOB OOMEKEHOro paaioyactoTHoro cmnekrpa. L{udpoBi TpaHKIHrOBI cucTeMu
XapaKTepU3YIOThCS M1JIBUILIEHOO 3aBaJ0CTIMKICTIO Ta CTIMKICTIO /10 BTPAaTU CUTHAIY,
110 TTO3UTUBHO BIUIMBAE HAa JOCTOBIPHICTh BUMIPIOBAIBHOT 1HpOpMaIlii. J01aTKOBOIO
MepeBarol0 € MIATPUMKA MEXaHI3MIB IH(pPyBaHHS Ta aBTeHTU(IKAIli, sKi
MIJBUILYIOTh piBeHb 1H(MOpMaIiiiHOi Oe3neku B  1HGOPMALIMHO-BUMIPIOBAIEHUX
CUCTEMaX.

[Tonmpu 3HauHi TepeBaru, BIOPOBA/KEHHS  TPAHKIHTOBOTO  3B’SI3KY B
1H(MOpMaIliiTHO-BUMIPIOBAJIbHI TEXHOJIOTIT CYMPOBOKYETHCA HU3KOIO Mpodiem. Jlo
HUX HaJeXaTh 0OMEXEHHsI TIPOITYCKHOI 3/[aTHOCTI TIPH TIEpeIaBaHHI BEJIMKUX OOCATIB
JaHUX, 3aTPUMKHU CUTHAIY Ta CKJIAJIHICTh IHTErpHuii 3 cydacHuMH [P-opieHTOBaHUMMU
Mepexxamu. Okpemy yBary CJiij NpUAUTMTH MATAHHSIM CYMICHOCTI PI3HUX CTaH/IApTIB
TPaHKIHTOBOTO 3B’S3Ky Ta HEOOXITHOCTI MOJEpHi3allli HasBHOI 1H(PPACTPYKTYpH.
Takox akTyaJIbHUMH 3aJTMIIAI0THCSA BUKIIMKH, TIOB’ s13aH1 3 K1I0epOe3MeKoIo Ta 3aXUCTOM
iH(popmarlii B ymoBax 1uppoBoi TpaHchopmallii CycrijibCTBa.

[Tomanpmmii pO3BUTOK TPAHKIHTOBHX CHUCTEM MOB’SI3aHMM 13 iX 1HTErpauli€ero 3
MepekaMu IUPOKOCMYTOBOTO JOCTYITY, TEXHOJOTSIMH IHTEPHETY pedeil Ta XMapHUMU
miargopmamMu 00poOku nanux. Takuil miaxXia 103BOJIUTH PO3MIMPUTH (PYHKITIOHATBHI
MOJKJIMBOCTI TPAHKIHTOBOTO 3B’SI3KYy Ta MIJBUIMUTH €(EKTHBHICTH 1H(OpMaIiiHO-
BUMIPIOBAJIbHUX TEXHOJOTIH. [IepCreKTUBHUM HAaNpsSIMOM € TaKOX BIPOBAIKCHHS
riOpUIHUX CHUCTEM, MO0 TIOE€JHYIOTh IEpeBard TPAHKIHTOBOTO pPajio3B’sI3Ky Ta
CydacHUX IM(GPOBUX KOMYHIKAIIMHUX TeXHONOTIH. lle chpusiTume miaBUIIIEHHIO
HaJIIMHOCTI, MacIITa0OBAaHOCTI Ta aJalTUBHOCTI  1H(OPMAIIHHO-BUMIPIOBAIBLHUX
CUCTEM y LIMPPOBOMY CYCHIIBCTBI.

TpaHKIHTOBI CHCTEMH 3B’SI3KYy € €(QEKTUBHUM IHCTPYMEHTOM 3a0e3MeueHHs
HAJIHHOTO Ta OINEpPAaTUBHOIO IEpe/laBaHHs BUMIpIOBaJbHOI 1HGOpMalii B
posnoaiieHux nudpoBux cepenopuiax. OCHOBHI MepeBaru TPaHKIHTOBOTO 3B’SI3KY ,
30KpeMa pallioHaJbHe BHKOPUCTAaHHS paJio4acTOTHOTO pecypcy, MOXIIHUBICTH
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MPIOPUTETHOTO JIOCTYITy JO MEPEeXi, MIJABUIIEHY 3aBaJOCTIMKICTh Ta MIATPUMKY
MexaHI3MiB 1H(popMaIliitHoi Oe3neku. XapaKTepUCTHKU € KPUTUYHO BaKJIMBUMU JIS
(GyHKIIIOHYBaHHS Cy4acHMX  1H(OpPMAIiHO-BUMIPIOBAIBHUX CHCTEM, OCOOIHMBO B
YMOBax 3pOCTaHHs KUJIBKOCTI MU(POBUX MPUCTPOIB Ta 0OCATIB naHuX. Pa3om i3 TuM
KITIOYOBI MPOOJIEMH Ta BUKJIMKU BIPOBAIKEHHS TPAHKIHTOBUX CHUCTEM, CEpel SIKUX
oOMeKXeHa TMpOMyCKHa 3MaTHICTh, CKJIaaHICTh iHTerpauii 3 [P-opienToBannMu
MepekaMu Ta HEOOXiIHICTh 3a0e3MeueHHs] CyMICHOCTI PI3HUX CTaHIAPTIB 3B S3KY.
3a3HaudeHi (pakTopu NOTPEOYIOTh MOAATBIINX JTOCTIKEHD 1 TEXHIYHUX PIIICHb.
[lepcrieKTHBHI HAPSIMU PO3BUTKY TPAHKIHTOBOTO 3B’ SI3KY, III0 Iepen0adaroTh HOTo
MOEHAHHS 3 CyYaCHUMH IHU(DPOBUMH KOMYHIKAI[IHHUMHU TEXHOJIOTISIMHU, MEPEKaMu
IHTEepHETY peuel Ta XMapHUMU I1aTdhopmamu. Peanizaliis Takux MiaX0M1B CIPUSTUME
MIJBUIICHHIO €(QEeKTUBHOCTI, HAJIMHOCTI Ta MacIITabOBaHOCTI  1H(OpPMAIiHO-
BUMIPIOBAJILHUX CUCTEM Y TIpolieci U poBoi TpaHchopmallii CyCIiIbCTBA.

Jlitreparypa:
1. Tonogin 1O.0O., Hikomaenko b.A. Cucrema mo6unbHOro 3B°s3ky. Kui : KIII
iM.Iropst Cikopebkoro, 2023. 186 c.
2. I'ypebkuii T.I., Tlomin A.I. MeTonudHi BKa31iBKU 110 HAJIATOIKCHHIO 00J1a THAHHS
tpankinrooro 3B’s:3ky MOTOTRBO. Kwuis, BITI JIVT, 2015. 61c.
3. Kononiituyk JI.B., [Tomin A.I'., Xomenko I1. Cuctema mobisibHOTO 3B’ 513KY. KUiB :
BITI, 2020. 250c.
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KAJIPOBE 3ABE3IIEUEHHS IT-COEPU YKPAIHU B
YMOBAX BINHHA

Xaparon Irop IBaHoBHY
acmipaHT Kadeapu MEHEKMEHTY 1 MDKHAPOIHOTO MiANPUEMHUIITBA,
Harmionansuuit yHiBepcuteT «JIbBIBChKa MOIITEXHIKAY

Cwmipnos Cepriii IOpiiioBu4
acmipaHT Kadeapu MEHEKMEHTY 1 MDKHAPOIHOTO MiANPUEMHUIITBA,
Harmionaneuuit yHiBepcuteT «JIbBIBChKa MO TEXHIKAY

TenecrakoB €Brenii AHApPiHOBUY
acmipaHT kKadeapu MEHEPKMEHTY 1 MIXXHAPOHOTO MiANPUEMHHUIITBA,
HamionaneHuil yHiBepcuTeT «JIbBIBChKA MOMITEXHIKA

[ToBHOMacHITaOHA BliiHA CTala BU3HAYAIbHUM IIOKOM JIJIsl PUHKY Ipall Y KpaiHu,
OJIHaK CEKTOp IH(QOpMALIWHUX TEXHOJIOTIM MPOJAEMOHCTPYBAaB BIJIHOCHO BHCOKY
aganTUBHICTh 1 cTiiikicTb. Kagpose 3a0esneuenHs [T-ramy3i B HHUX yMoBax
TpaHC(OPMYEThCA MiJT BILIUBOM JeMorpadiuHuX BTpaT, Mirparii, peiokarii 013Hecy
Ta 3MIHH IJ100aJIBHOTO TIOMUTY Ha MUGPOBI MOCTYTH.

3rimfHo 3 Trany3eBUM pedTuHroM HanOuibmmx IT-poboromaBuiB  Ykpainu,
niarorosiaeHuM 1iargopmoro DOU, kanpoBa KOHIEHTpaIllisi 30epira€rbCcsi HAaBKOJIO
BEIIMKUX CEPBICHUX 1 MPOIYKTOBUX KommaHid. Jlimepchki mMO3UIli yTPUMYIOTh,
3okpema, EPAM, SoftServe, GlobalLogic, Luxoft Ta Ciklum. CykyrnHa 4icenbHICTb
iXHIX (paxiBIIIB BUMIPIOETbCS TUCAYaMU, 10 hopmye siapo GopmansHoro IT-puHky
pari.

BoaHouac BifiHa mocHiIMiIa KOHKYPEHLIIO 3a KBaji(hikoBaHUM nepcoHall. YacTuHa
CIELIATICTIB peJIOKyBaJIacs 3a KOPJIOH a0o0 MepeuIiia 10 IHO3EMHUX pOOOTO/IaBIlIB Yy
¢dopmarti direct contract, 1m0 3MEHIIMJIO AOCTYIHY MPOIMO3HIII0 KaApiB yCEpeInHI
kpainu. 3a mganumu DOU, koMmmaHli akKTMBHO 1HBECTYIOTh Yy retention-moJliTHKH,
BHYTpIIIHE HaBYaHHS Ta PpO3IIMPEHHS COLaJbHUX NAKeTIB, abu yTpuUMaTu
npamiBHUKIB [1].

Opniero 3 HaWMOMITHIMUX TpaHchopmarlliii KaapoBoro 3abe3nedyeHHs cralia
BHYTPIIIHS 1 30BHINIHA penokarlis. Yactuna I T-¢daxiBiiB mepeMicTuiiacs 10 3aXiTHUX
perioHiB YKpaiHu, IO BIIHOCHO O€3MEYHINI 3 MOTJIALy BOEHHMX pusukiB. Lle
MpU3BeEIIO 10 GopMyBaHHS HOBUX perioHanbHux [T-kmactepiB 1 3poCTaHHS JIOKATBHUX
PUHKIB TIpaIii.

[TapanenbHo BinmOyBanacs MikHapoHa penokarliss — a0 [loxsm, Pymynii, Yexii,
Himeyunnu ta kpain banrii. OngHak, Ha BIAMIHY BiJl TPAJUIIIIHOT TPY0BO1 Mirpaiiii,
3HaYHAa YacTUHA CHEIAJICTIB 30eperja 3ailHATICTh B YKPAiHCHKMX KOMIIAHISIX Y
JTUCTaHIlitHOMY (opMmaTi, 10 J03BOJUI0 Oi13HECY YacCTKOBO BTPUMATH JIFOJCHKUI
KarmiTaj y HallloHaIbH1A ekoHoMmill [3].
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Bo€HHI pU3MKN CIPUYUHUIN KOPOTKOCTPOKOBE CKOPOYEHHS HailMy, 0COOJIMBO Y
2022-2023 pp., 0OAHAK HaAadl PUHOK MPOJAEMOHCTPYBaB IMOCTYIIOBY CTaOlIi3alliio.
[Tormut 3micTuBCcs y Oik senior-axiBIiB 13 JOCBIIOM pPOOOTH B MIKHAPOIHUX
MPOEKTax, CIeianicTiB 3 KibepOe3neku, iHxeHepiB 000poHHUX 1 dual-use TexHOMOT1i
ta DevOps Ta cloud-apxitekTopiB. Ll cTpykTypa NONUTYy TMOSCHIOETHCS SIK
MUTITapU3alli€l0 TEXHOJOTIYHUX PIIIeHb, TaK 1 TJI00aTbHOI0 U(poBizallieto Oi3HECY
[2]. BogHouac junior-cerMeHT 3a3HaB 3ByxeHHs. KommaHii, onTUMI3yl04l BUTPATH,
CKOPOYYIOTh 1HBECTHIIIT B TOYATKOBE HABYAHHS KAAPiB, IO CTBOPIOE TOBIOCTPOKOBUIA
PHU3HK IeiIuTy CHemiagicTiB CepeaHbO1 JIAHKH.

Biiina BruMHYyJa He JMINE Ha 3aHHATICTh, @ U Ha CHCTEMY MIATOTOBKH KaJpiB.
YacTtuHa yHIBEpPCUTETIB mepemicTuiiaca abo Tmepeinnia B OHJaWH-dopmart, IIo
YCKJIAJIHWJIO TIPAaKTUYHY IIJATOTOBKY I1HXKEHepiB. Y BianoBinp IT-6i3Hec mocuiaus
KOPIIOPAaTHBHI OCBITHI 1HIIIATHUBU: BHYTPIIIHI akajaemii, bootcamp-mporpamu,
MapTHEPCTBA 3 YHIBEPCUTETAMH, CTUIICH1aIbHI IPOEKTH JIJIsl BeTepaHiB. Taki Mojent
J03BOJISIIOTH KOMIaHIAM (DOpMYBaTH MOTPiOHI KOMIIETEHIIIT 1T BIACHI TEXHOJIOT14HI
CTEKH, 3MEHILIYIOUH 3aJIEKHICTh BIJl 30BHIIIHBOIO PUHKY Ipari [2].

Mobim3aniiiHi npouecu 3MiHWIM aemorpadiro IT-cexkropa. YacTka KIHOK y
TEXHIYHUX 1 HETEXHIYHUX POJISAIX MOCTynoBO 3pocrae. KommaHii BIPOBaIKYIOTbh
nporpamu reskilling ayig BHyTpIlIHBO NepeMilIeHUX 0ci0 1 BETepaHiB, O PO3IIUPIOE
comianpHy 0a3y ramysi. KpiM TOro, mOImIMpPIOETHCS MPAKTHKA YaCTKOBOI 1 THYYKOI
3aMHATOCTI, IO [JO3BOJIAE€ 3alyyaTH (axiBLiB, SKI IOEJHYIOTb poOOTy 3
BOJIOHTEPCTBOM a00 CIIy>KO00I0 B pe3epBi.

IT-ramy3p TpaguIiiiHO € EKCHOPTHO OpIEHTOBAHOIO: 3HAYHA YacTKa JOXOJIB
HaaxoauTh BiJ 3aMoBHUKIB 13 CIIIA Ta €C. CaMe BaroTHa BUpYYKa CcTajla KIIFOYOBUM
(bhakTopoMm 30epeskeHHs poOOYNX MICIIb M1/l Yac BIAHHU.

3a oliHKamMu Tairy3eBux acorraiii, IT-nocnyru 3anuimarThes cepel HanOIbIITIX
CTaTel eKCIOPTYy MOCHYr YKpaiHu, 3a0e3Neuyr0uu MUIbSIPAHI BATIOTHI HAAXOKEHHS
HaBITh y Kpu30BUX yMoBax [2]. Ile mo3Bosisie koMmaHisiM (piHaHCYBaTH KaJpOBE
yTpUMaHHS, HE3BAKAIOUX Ha BHYTPIIIHI €KOHOMIYH1 OOMEKEHHS.

i miaxoau MmiIBUILYIOTH O€3MepepBHICTh O13HEC-MPOLECIB 1 3HUKYIOTh KaJpOBI
PU3HKH, MOB’A3aH1 3 0€3MIEKOBUMH 3arpo3amu.

[Toripu BiIHOCHY CTIMKICTh, Tally3b CTUKAETHCS 3 HU3KOK CUCTEMHHMX BUKJIMKIB:

1. MirpauiiiHi BTpaTH JIOACHKOrO KaiTany - YaCTUHA CIELIaIICTIB IHTErPY€EThCS
B 1HO3EMHI PUHKH TIpaIii.

2. CkopoueHHs junior-pipeline - MEHIIE CTApPTOBUX TMO3UIIINA, MEHIIIE MaOyTHIX
senior-KaJpiB.

3. [IcuxoemorriitHe BUTOPAHHS - TPUBAIUNA CTPEC 3HUKYE MPOTYKTUBHICTb.

4. Mo6imizariiini oOMeXXeHHS - BTpaTa KIIFOYOBUX TEXHIYHUX (PaxiBIliB BIUTMBAE HA
delivery-cipoMO>KHICTb.

VY micnsaBOEHHUMN MEpioJ OUIKY€ETbCS 3pOCTaHHs nonuty Ha IT-kaapu BHACHIIOK
nudpoBoi BinOynoBU 1HGPACTPYKTYypH, po3BUTKY defense-tech, macmraOyBanHs
GovTech-pimens, iHTerpaiii 10 exuaoro nudposoro punky €C.
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YkpaiHa mMae MOTEHIliall MEPEeTBOPUTH BOEHHI TEXHOJIOTIYHI HAMpaIlOBaHHSA Ha
EKCIIOPTHI MPOAYKTH, IO CTUMYJIOBATUME 3aWHATICTh 1 MIABUIIUTH BUMOTH O
KBamidikarmii Kaapis.

Kanpose 3a0e3neuenns IT-chepu Ykpainn B ymMoBax BiHH XapaKTE€pPHU3ye€TbCA
MOETHAHHSAM CTIMKOCTI Ta CTPYKTypHOI mepedynoBu. Bemuki kommanii 30epiraiotb
pOJIb  OCHOBHHMX pOOOTOAABIIIB, OJHAK 3MIHIOIOTBCA reorpadis 3alHATOCTI,
kBamidikamiiiHa CTpyKTypa MONUTYy Ta Mojedi opraHizamii mpami. KirogoBumm
(hakTopamMu cTabUIBHOCTI BUCTYNAIOTh €KCIIOPTHA Opi€HTAIlIS, AUCTAHIIIHHI popMaTu
poOOTH Ta KOpIIOpaTHBHA MiATOTOBKA Ka/IPIB.

BoaHouyac moBrocTpokoBa piBHOBara pHHKY TIpalli 3ajekaTUMe BiJ 31aTHOCTI
rajxy3l KOMIICHCYBaTH MIrpalliifHi BTpaTH, BIJIHOBUTH junior-pipeline 1 iHTerpyBaTu
HOBI COLIQJIBHI TPYNMU 0 TEXHOJIOTIYHOI EKOHOMIKH. TakuM YHHOM, KaJpOBe
3a0e3neueHHs [T-cexkTopa cTae He JUIle EKOHOMIYHUM, a M cTpaTeriuHuM (akTopoM
HaI[lOHAJIILHOI CTIMKOCTI.
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Information management of technological processes during the implementation of
production modes "mock-up-product" logistics system is presented in the scientific
work [1]. The development of specialized information systems in the form of software
and hardware for controlling technological parameters of the main elements of
equipment significantly simplifies the production of printing and packaging products.
The implementation of digital control of technological processes optimizes the
manufacturing of printed products.

Due to the use of the latest printing equipment, continuous improvement of
technological processes and expansion of the range of modern consumables, there is a
need to implement comprehensive automation of management and control of a
separately selected technological process.

Cutting plotters for operational printing and advertising are widely used for shape
cutting of various sheet materials [2]. The material can be cut completely through or
partially cut down to the substrate. It is also possible to perform technological
operations of creasing (to create fold lines) and perforating (to create tear-off lines) of
cardboard sheets.

Plotters can be equipped with additional modules that significantly expand their
technological capabilities. There are the following companies that manufacture cutting
plotters: Graphtec, Silhouette, Skycut, Summa, GCC, Brother, Cricut, Sizzix and
others. The software of these cutting plotters enables the creation of layouts to create
layouts for additional technological operations.

The drives of actuating mechanisms in plotters have their own technical and
technological characteristics [3—4]. The main assembly unit of a cutting plotter is a
movable carriage with a blade, which moves along a predefined trajectory. The cutting
carriage movement mechanism interacts with optical sensors according to positioning
marks. The carriage ensures movement along the programmed guides.

The cutting carriage consists of the following main parts:

- cutting tool holder;
- cutting tool (blade);
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- pressure mechanism;
- optical positioning sensor;
- movement mechanism.

The cutting tool holder is the main device where the blade itself is mounted. The
holder must ensure excellent fastening of the blade. It must also ensure simultaneous
rotation of the blade in accordance with changes in the cutting direction. Since the
processed material may vary, the blade sharpening angle (30—60 degrees) must be
taken into account. The operation of the clamping mechanism will also depend on the
physical and mechanical characteristics of the material. The system must automatically
adjust the force with which the blade edge interacts with the material. Additionally, the
cutting depth should be analyzed. Especially if the technological process involves
cutting the material down to the substrate.

The use of a stepper motor in the cutting plotter drive provides reliability in
positioning the main element of the actuating mechanism - the blade. Such a drive is
recommended for medium operating speeds. Due to the conversion of pulsed electrical
signals into discrete movements - the positioning of the blade in the carriage is
sufficiently accurate.

The digital signal system of servo motors provides higher speed and accuracy.
Drives of this type operate more quietly. The servo drive ensures high dynamic
characteristics of the cutting plotter operation. In addition, relatively better positioning
accuracy and smoother motion are observed compared to other types of drives. Also,
the digital control system constantly analyzes the position of the blade and transmits
data to the servo controller for instant error correction. Additionally, it is possible to
analyze not only the speed of movement of the blade, but also its current rotation angle.

Summarizing the technical characteristics of such a drive, it is important to
highlight its relatively low level of vibration and noise. This, in turn, provides servo
drives with a key advantage - energy efficiency.

Therefore, the actuating unit of the cutting plotter, which holds and positions the
cutting tool, accurately reproduces geometric contours on materials such as cardboard,
film, and polymer materials. Cutting plotters of this type make it possible to implement
complex production tasks that require high precision and high-quality manufacturing
of printing and packaging products.
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Abstract: Acromegaly 1s a chronic systemic pathology caused by the
hypersecretion of growth hormone (GH), typically from a pituitary somatotroph
adenoma. While transsphenoidal surgery is the preferred primary intervention, medical
therapy is essential for patients with unresectable tumors, surgical failure, or significant
comorbidities. This review synthesizes current evidence on somatostatin receptor
ligands (SRLs), GH receptor antagonists, and novel oral therapeutic agents, providing
a stepwise management algorithm for achieving biochemical control and symptom
relief.

Introduction The primary goals of acromegaly management are the normalization
of insulin-like growth factor-1 (IGF-1) levels, the suppression of serum GH to <1
mcg/L, and the reduction of tumor mass effects. Chronic exposure to excess GH leads
to severe metabolic, cardiovascular, and skeletal complications. Although
neurosurgery offers a potential cure, remission rates for macroadenomas remain
suboptimal (<50% in many series). Consequently, long-term medical management is
required for a substantial proportion of the patient population [1].

First-Line Pharmacotherapy: Somatostatin Receptor Ligands (SRLs) For
patients requiring primary or adjuvant medical therapy, long-acting SRLs—
specifically octreotide and lanreotide—are the standard of care. These agents bind
primarily to somatostatin receptor subtype 2 (SSTR2), inhibiting GH secretion and
inducing tumor shrinkage.

« Efficacy: Clinical trials demonstrate that SRLs normalize IGF-1 in 40-75% of
patients and reduce tumor volume by >20% in approximately one-third of cases [2].

« Predictors of Response: Tumors that are densely granulated on histology or
hypointense on T2-weighted MRI tend to respond more favorably to SRL therapy [3].

 Pasireotide: For patients resistant to first-generation SRLs, pasireotide offers an
alternative. It exhibits a broader receptor binding profile, with high affinity for SSTRS.
Head-to-head studies indicate superior biochemical control with pasireotide compared
to octreotide, although it is associated with a significantly higher risk of hyperglycemia
and diabetes mellitus [4].

Targeting the Receptor: Pegvisomant Pegvisomant is a genetically modified GH
analogue that functions as a GH receptor antagonist. It prevents functional dimerization
of the GH receptor, thereby blocking the synthesis of IGF-1.

o Clinical Utility: Unlike SRLs, pegvisomant does not target the pituitary tumor
directly; therefore, it does not reduce tumor size. However, it is highly effective at
normalizing IGF-1, with efficacy rates exceeding 90% in clinical trials [5].

« Monitoring: Treatment requires monitoring of liver transaminases, as elevations
occur in a subset of patients. Additionally, serial MRI imaging is necessary to surveil
for potential tumor growth, although significant enlargement is rare.
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Emerging Therapies: The Shift to Oral Agents Recent advancements have focused
on improving patient compliance through oral formulations.

« Oral Octreotide: An enteric-coated formulation of octreotide has shown efficacy
in maintaining biochemical control in patients previously stabilized on injectable SRLs
[6].

« Paltusotine: This novel, non-peptide, oral selective SSTR2 agonist represents a
significant development. Phase 3 trials indicate that paltusotine can maintain normal
IGF-1 levels in over 80% of patients switched from injectable depot SRLs, offering a
convenient once-daily dosing regimen [7].

Conclusion: The medical treatment of acromegaly has transitioned from a "one-
size-fits-all" approach to a personalized model. While injectable SRLs remain the
foundation of therapy, the integration of pasireotide, pegvisomant, and emerging oral
agents allow clinicians to tailor regimens based on tumor characteristics, patient
preference, and metabolic profile.
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Abstract. Endocrine infertility represents a significant proportion of reproductive
disorders, arising from hormonal imbalances that disrupt the hypothalamic-pituitary-
ovarian or hypothalamic-pituitary-testicular axes. Conditions such as polycystic ovary
syndrome, hyperprolactinemia, thyroid dysfunction, and hypogonadotropic
hypogonadism are among the leading endocrine causes affecting fertility in both
women and men.

This review examines the pathophysiological mechanisms underlying endocrine
infertility, highlights current diagnostic strategies including hormonal profiling and
imaging, and evaluates contemporary therapeutic approaches, including
pharmacological ovulation induction, gonadotropin therapy, and targeted hormonal
modulation.

The article emphasizes the critical role of an integrated endocrinological approach
in optimizing reproductive outcomes, minimizing complications, and personalizing
treatment plans. Despite advances in assisted reproductive technologies, the
management of endocrine infertility remains challenging due to the heterogeneity of
etiologies, variable treatment responses, and the need for long-term hormonal
regulation. Understanding the interplay between endocrine function and reproductive
potential is essential for improving patient outcomes and guiding future research in
reproductive endocrinology.

Keywords: endocrine infertility, hormonal disorders, polycystic ovary syndrome,
hyperprolactinemia, endocrinology.

Introduction. Infertility, defined as the failure to achieve a clinical pregnancy after
12 months or more of regular unprotected sexual intercourse, is a common reproductive
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health concern affecting an estimated 8—12% of couples worldwide [1]. Among the
multifactorial causes of infertility, endocrine abnormalities represent a significant and
often underappreciated subset, with disruptions in hormonal regulation playing a
central role in reproductive dysfunction. The intricate interplay between the
hypothalamic-pituitary axis, gonadal function, and peripheral endocrine organs
underscores the complexity of endocrine infertility and necessitates an integrated
diagnostic and therapeutic approach [2].

In women, endocrine causes of infertility are frequently associated with disorders
of ovulation and menstrual irregularities. Polycystic ovary syndrome (PCOS), the most
prevalent endocrine disorder in reproductive-aged women, contributes to anovulation
and subfertility in a substantial proportion of cases, with prevalence estimates ranging
from 8% to 13% depending on diagnostic criteria and population studied. PCOS is
characterized by hyperandrogenism, insulin resistance, and dysregulated gonadotropin
secretion, which together impair folliculogenesis and ovulatory competence. Other
endocrine disorders, such as hyperprolactinemia and thyroid dysfunction, exert
deleterious effects on reproductive endocrinology by altering gonadotropin release,
endometrial receptivity, and oocyte quality [3].

In men, endocrine infertility is most associated with abnormalities in the
hypothalamic-pituitary-testicular axis, resulting in impaired spermatogenesis and
testosterone production. Conditions such as hypogonadotropic hypogonadism,
hyperprolactinemia, and endocrine disruptors can lead to reduced sperm quantity and
quality, erectile dysfunction, and diminished libido. Thyroid disorders, both hypo- and
hyperthyroidism, have also been implicated in altered semen parameters and decreased
fertility potential, highlighting the systemic influence of endocrine homeostasis on
male reproductive function [4].

Accurate diagnosis of endocrine infertility requires a comprehensive evaluation of
hormonal profiles, including follicle-stimulating hormone (FSH), luteinizing hormone
(LH), estradiol, progesterone, testosterone, prolactin, thyroid-stimulating hormone
(TSH), and markers of metabolic status such as insulin and glucose tolerance. Imaging
studies, including transvaginal ultrasonography and pituitary magnetic resonance
imaging, provide structural context to functional abnormalities and guide clinical
decision-making. Despite advances in diagnostic modalities, heterogeneity in clinical
presentation and overlapping symptomatology often lead to delays in diagnosis and
suboptimal management [5].

Therapeutic strategies for endocrine infertility aim to restore hormonal balance and
optimize conditions for ovulation or spermatogenesis. In women with PCOS, lifestyle
modification and insulin-sensitizing agents such as metformin are often used in
combination with ovulation induction agents including clomiphene citrate and
aromatase inhibitors. Gonadotropin therapy and invitro fertilization remain options for
resistant cases. In men, targeted hormonal therapies, including gonadotropin
replacement and selective estrogen receptor modulators, may improve spermatogenic
outcomes, while addressing underlying thyroid or pituitary dysfunction can
significantly enhance fertility potential [6].
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Despite recent progress, the management of endocrine infertility remains clinically
challenging due to individual variability in treatment response, the chronic nature of
underlying endocrine disorders, and the need for long-term hormonal regulation. The
integration of endocrinological principles into reproductive medicine, combined with
personalized therapeutic regimens, is essential for improving reproductive outcomes
and quality of life for affected individuals. Continued research is needed to refine
diagnostic algorithms, identify predictive biomarkers of treatment response, and
develop targeted interventions that address the complex hormonal milieu underlying
endocrine infertility.

Materials and Methods. A literature review was conducted using PubMed,
Scopus, and Web of Science for publications from 2000 to 2025. Keywords included
endocrine infertility, PCOS, hyperprolactinemia, thyroid dysfunction, gonadotropin
therapy, and ovulation induction.

Inclusion criteria were original research, clinical trials, systematic reviews, and
meta-analyses in English reporting endocrine causes, diagnostics, or treatments of
infertility. Exclusion criteria included case reports with fewer than five patients,
non-endocrine infertility studies, and articles without full text.

Titles and abstracts were screened for relevance, and full texts meeting criteria were
analyzed. Data included study design, endocrine parameters, diagnostic methods,
treatment approaches, and reproductive outcomes. Findings were synthesized
narratively to summarize endocrine mechanisms, diagnostic strategies, and treatment
effectiveness.

Results. Analysis of the literature indicates that endocrine disorders constitute a
significant portion of infertility cases and affect reproductive outcomes through diverse
hormonal mechanisms. Symptoms of endocrine infertility frequently arise from
disruptions in the hypothalamic—pituitary—gonadal axis, resulting in anovulation or
irregular ovulation, which are central to reproductive failure in women. A common
cause of anovulation is polycystic ovary syndrome (PCOS), one of the most prevalent
endocrine abnormalities affecting reproductive-aged women; classical forms of PCOS
occur in approximately 4-8% of the population, and ultrasound studies suggest that
polycystic ovarian morphology may be found in up to 20% of women evaluated for
reproductive concerns [8]. PCOS is characterised by hormonal and metabolic
disturbances that disrupt follicular development and ovulatory cycles, often mediated
by insulin resistance and hyperandrogenism. These endocrine abnormalities are
strongly associated with impaired fertility outcomes and represent a major contributor
to endocrine infertility [9].

In women with PCOS, associated endocrine disorders such as insulin resistance,
hypothyroidism, and hyperprolactinaemia are significantly more prevalent than in
controls. Comparative studies demonstrate that women with PCOS have higher relative
risks and odds of co-occurring endocrine disorders, including insulin resistance (RR
3.0), hypothyroidism (RR 3.4), and elevated prolactin levels (RR 3.15), emphasising
the complex interplay between multiple hormonal dysregulations and infertility [10].

Hyperprolactinaemia represents another frequent endocrine factor in infertile
women, especially when associated with ovulatory dysfunction. Epidemiological data
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indicate that elevated serum prolactin may be found in up to 18—47% of women
referred for infertility evaluation, and in some endocrinopathies hyperprolactinaemia
accounts for a substantial proportion of menstrual irregularity and fertility issues.
Studies exploring isolated hyperprolactinaemia report that pituitary adenomas may
underlie approximately 19-25% of cases, while endocrinological panels frequently
identify idiopathic causes in nearly half of affected patients [11].

Thyroid dysfunction is also recognised as an important contributor to reproductive
impairment. Hypothyroidism and subclinical thyroid disease are associated with
menstrual irregularities, anovulation, and lower conception rates, and have been
estimated to affect up to 26-32% of women with combined reproductive and endocrine
disorders. Thyroid hormone imbalances alter the hypothalamic—pituitary—ovarian axis
and may be compounded by concurrent metabolic disturbances, thereby exacerbating
infertility risk in susceptible populations. In clinical settings, thyroid disorders may
also increase miscarriage risk and contribute to reduced fertility outcomes, reinforcing
the necessity of thyroid evaluation in endocrine infertility assessments [12].

Combined endocrine abnormalities often occur in the same individuals. Data
indicate that hyperprolactinaemia frequently coexists with ovarian hyperandrogenism
and thyroid dysfunction, and women with multiple endocrine disruptions exhibit
particularly complex hormonal profiles and more severe fertility challenges [13].

The impact of endocrine disorders extends into assisted reproductive technologies
(ART). Prospective studies of women undergoing in vitro fertilisation (IVF)
demonstrate that known and treated endocrine conditions such as thyroid dysfunction,
diminished ovarian reserve, insulin resistance, PCOS, and hyperprolactinaemia are
common among ART patients and influence reproductive outcomes [14]. Correcting
endocrine imbalances prior to IVF has been shown to improve pregnancy rates and
support better overall reproductive performance, indicating the clinical relevance of
endocrine optimisation in infertility treatment protocols [15].

Overall, the available evidence highlights that endocrine infertility is multifactorial
and often involves overlapping disturbances in key reproductive hormones. PCOS,
hyperprolactinaemia, and thyroid dysfunction represent major endocrinological
contributors to infertility, and their correct diagnosis and management are essential for
effective therapeutic planning and improved conception success in affected
individuals.

Discussion. Analysis of the literature demonstrates that endocrine disorders are a
leading cause of female infertility, often involving complex interactions among the
hypothalamic—pituitary—gonadal axis, metabolic factors, and ovulatory function.
Polycystic ovary syndrome, hyperprolactinaemia, and thyroid dysfunction emerge as
the most prevalent and clinically significant contributors. The high frequency of
coexisting endocrine abnormalities in the same patient underscores the multifactorial
nature of infertility and the need for comprehensive hormonal assessment.

PCOS represents a particularly challenging condition due to its heterogeneous
presentation, including hyperandrogenism, insulin resistance, and variable ovulatory
dysfunction. Its multifactorial pathogenesis complicates treatment, and management
often requires a combination of lifestyle interventions, pharmacologic ovulation
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induction, and metabolic control. This complexity reflects why PCOS remains a
persistent cause of infertility despite advances in reproductive medicine.

Hyperprolactinaemia and thyroid disorders highlight the importance of routine
endocrine screening in infertile patients. Elevated prolactin levels and hypothyroidism
can both lead to anovulation and menstrual irregularities, and their correction is
associated with significant improvement in fertility outcomes. The presence of these
disorders in ART populations confirms that endocrine optimization prior to conception
1s crucial to maximise the success of assisted reproduction.

The reviewed evidence also emphasises that effective management of endocrine
infertility requires an interdisciplinary approach, involving endocrinologists,
gynecologists, and reproductive specialists. Early identification and correction of
hormonal disturbances improve spontaneous conception rates and enhance the efficacy
of assisted reproductive technologies.

Despite the advances in understanding endocrine infertility, challenges remain,
including the variable response to treatment and the need for personalised therapeutic
strategies. Further studies are needed to clarify optimal protocols for combined
endocrine abnormalities and to establish standardised management pathways to
improve reproductive outcomes.

Overall, the results support a model in which thorough endocrine evaluation,
targeted medical therapy, and integration with reproductive interventions are essential
for the successful treatment of infertility caused by hormonal dysregulation.

Conclusion

Endocrine disorders represent a major and often under-recognized cause of female
infertility. Evidence from recent studies highlights that conditions such as polycystic
ovary syndrome, hyperprolactinaemia, and thyroid dysfunction significantly impair
ovulatory function and reproductive outcomes. Early and comprehensive hormonal
assessment 1s essential for identifying these underlying causes and guiding effective
treatment strategies.

Targeted medical interventions, including pharmacologic ovulation induction,
correction of metabolic disturbances, and endocrine optimisation prior to assisted
reproductive technologies, have been shown to improve both spontaneous conception
and ART success rates. The multifactorial nature of endocrine infertility underscores
the need for a personalised, interdisciplinary approach involving endocrinologists,
gynecologists, and reproductive medicine specialists.

Despite advances in understanding and managing endocrine-related infertility,
challenges remain in achieving consistently high treatment success due to variability
in patient response and overlapping hormonal abnormalities. Future research should
focus on refining diagnostic criteria, developing standardised management protocols,
and exploring novel therapeutic approaches to improve fertility outcomes in this patient
population.

Ultimately, a structured, evidence-based approach to the diagnosis and
management of endocrine infertility is crucial for maximising reproductive potential
and enhancing quality of care for affected women.
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Abstract: Resistant hypertension (RH) remains a complex clinical entity
associated with increased cardiovascular morbidity and mortality. This review outlines
the current definitions, diagnostic pathways, and evidence-based management
strategies for RH. Emphasis is placed on the exclusion of pseudoresistance, the
optimization of lifestyle modifications, and the stepwise pharmacologic intensification
of therapy, including the use of mineralocorticoid receptor antagonists and emerging
interventional therapies.

Introduction: Resistant hypertension is clinically defined as blood pressure (BP)
that remains above therapeutic goals despite the concurrent use of three
antihypertensive agents of different classes, typically including a long-acting calcium
channel blocker, a blocker of the renin-angiotensin system (angiotensin-converting
enzyme inhibitor or angiotensin receptor blocker), and a diuretic [1]. Crucially, these
medications must be administered at maximally tolerated doses. The definition also
extends to "controlled resistant hypertension," which describes patients who achieve
BP targets but require four or more medications to do so [1, 2].

The prevalence of true resistant hypertension is difficult to ascertain due to the high
frequency of pseudo resistance; however, it i1s well-established that patients with this
condition face a significantly higher risk of end-organ damage, including chronic
kidney disease, stroke, and heart failure, compared to the general hypertensive
population [2].

Diagnostic Evaluation: The initial step in management is the rigorous exclusion
of pseudoresistance. Common contributors to apparent resistance include improper BP
measurement technique, white coat hypertension, and suboptimal medication
adherence. Studies indicate that up to 40% of patients with apparent resistance may
have issues with adherence [3]. Consequently, the use of 24-hour ambulatory blood
pressure monitoring (ABPM) or home BP monitoring is strongly recommended to
confirm the diagnosis.

Furthermore, clinicians must screen for secondary causes of hypertension, which
are disproportionately prevalent in the RH population. Primary aldosteronism,
obstructive sleep apnea (OSA), and renal artery stenosis are the most frequent
secondary etiologies [1].

Pharmacologic Management: Treatment should follow a logical, stepwise
approach based on physiologic mechanisms.

1. Optimization of Diuretic Therapy Volume overload is a primary driver of
resistance. Guidelines suggest that if a patient is on hydrochlorothiazide, it should be
switched to a longer-acting thiazide-like diuretic such as chlorthalidone or indapamide,
provided the estimated glomerular filtration rate (¢GFR) is >30 mL/min/1.73 m?. For
patients with advanced chronic kidney disease (¢GFR <30 mL/min/1.73 m?), loop
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diuretics (e.g., furosemide, torsemide) are required to achieve effective volume control
[4].

2. Mineralocorticoid Receptor Antagonists (MRAs) The most significant
pharmacological intervention for RH is the addition of a fourth agent targeting
aldosterone. The landmark PATHWAY-2 trial provided robust evidence that
spironolactone is superior to placebo, bisoprolol, or doxazosin in lowering systolic
blood pressure among patients with resistant hypertension [3]. For patients who cannot
tolerate spironolactone due to anti-androgenic side effects (e.g., gynecomastia),
eplerenone is a viable, albeit slightly less potent, alternative. Amiloride has also
demonstrated efficacy similar to spironolactone in this setting.

3. Beta-Blockers and Other Agents 1f BP remains uncontrolled on a four-drug
regimen, the choice of a fifth agent should be individualized. In patients with elevated
heart rates (>70 bpm), beta-blockers such as bisoprolol or vasodilating beta-blockers
(e.g., labetalol, nebivolol) are appropriate [2]. Other options include centrally acting
alpha-agonists (clonidine, guanfacine) or direct vasodilators (hydralazine, minoxidil),
though these are often limited by adverse effects such as fluid retention and reflex
tachycardia.

Emerging Therapies Renal denervation (RDN) involves the catheter-based
ablation of renal sympathetic nerves to reduce sympathetic outflow. While early trials
(e.g., SYMPLICITY HTN-3) showed mixed results, recent sham-controlled trials and
long-term follow-up data suggest that RDN can produce durable BP reductions in
select patients [5]. Additionally, novel pharmacologic agents, such as the dual
endothelin receptor antagonist aprocitentan, have shown promise in Phase 3 trials for
lowering blood pressure in resistant populations [6].

Conclusion The management of resistant hypertension requires a disciplined
approach involving the exclusion of pseudoresistance, identification of secondary
causes, and sequential drug escalation. The addition of spironolactone remains the
cornerstone of pharmacologic treatment for patients uncontrolled on standard triple
therapy.
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Abstract. Early and accurate diagnosis of aortic defects is critical for optimizing
patient management and preventing life-threatening complications. Recent advances in
imaging technologies, particularly multislice computed tomography (MSCT) and
magnetic resonance imaging (MRI), have significantly improved the detection,
characterization, and preoperative planning of congenital and acquired aortic
abnormalities. This review summarizes the current capabilities of MSCT and MRI in
evaluating aortic morphology, hemodynamics, and associated cardiovascular
anomalies. While MSCT provides high-resolution anatomical detail and rapid
acquisition, MRI offers superior functional assessment without ionizing radiation,
enabling evaluation of blood flow patterns, valve function, and vessel wall integrity.
Despite these advantages, limitations exist, including contrast agent requirements,
motion artifacts, and accessibility issues. Understanding the strengths and constraints
of each modality allows for tailored imaging strategies, improving diagnostic accuracy
and clinical decision-making. The integration of MSCT and MRI into early diagnostic
pathways has the potential to enhance patient outcomes and inform individualized
therapeutic approaches.

Keywords: aortic defects, early diagnosis;, multislice ct; magnetic resonance
imaging, cardiovascular imaging; aortic pathology, diagnostic imaging limitations.

Introduction. Aortic defects encompass a wide spectrum of congenital and
acquired abnormalities that can significantly impact cardiovascular health. Congenital
defects include bicuspid aortic valve, coarctation of the aorta, and interrupted aortic
arch, often leading to altered hemodynamics and increased risk of aneurysm formation.
Acquired defects, such as degenerative aneurysms, dissections, or inflammatory
changes, pose acute life-threatening risks if undetected. Early identification of these
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defects is critical for timely intervention and prevention of complications including
heart failure, rupture, or sudden cardiac death. Epidemiological data indicate that
congenital aortic anomalies affect up to 1% of live births, while acquired conditions
become more prevalent with age and comorbidities such as hypertension or connective
tissue disorders [1].

Role of Multislice Computed Tomography (MSCT)

MSCT has emerged as a cornerstone in the anatomical evaluation of aortic
pathology. Its high-resolution 3D imaging allows precise visualization of aortic
morphology, luminal dimensions, wall thickness, calcifications, and associated cardiac
structures. Rapid acquisition and post-processing techniques enable accurate
assessment even in unstable patients. MSCT is particularly valuable for preoperative
planning, enabling surgeons to assess vascular access, size, and orientation before
interventions. However, limitations include exposure to ionizing radiation, which is a
concern for younger patients or those requiring repeated imaging, and the need for
iodinated contrast, which can be problematic in patients with renal insufficiency [2].

Role of Magnetic Resonance Imaging (MRI)

MRI provides a complementary perspective, offering functional and hemodynamic
assessment without ionizing radiation. Techniques such as phase-contrast and 4D flow
MRI allow evaluation of blood flow velocity, valve function, and vessel wall integrity.
MRI is particularly useful for longitudinal follow-up, assessment of postoperative
outcomes, and in pediatric populations where radiation exposure is a concern. Despite
its advantages, MRI is limited by longer acquisition times, susceptibility to motion
artifacts, and contraindications in patients with certain metallic implants or severe
claustrophobia [3].

Comparative Analysis of MSCT and MRI

The integration of MSCT and MRI in clinical practice allows clinicians to leverage
the strengths of each modality. MSCT provides rapid, high-resolution anatomical
detail, ideal for surgical planning and acute evaluation, while MRI offers functional
and radiation-free assessment, optimal for follow-up and flow quantification. The
combined use of both modalities ensures comprehensive evaluation, improving
diagnostic accuracy and guiding personalized therapeutic decisions [4].

Early detection of aortic defects relies on tailored imaging protocols. For patients
with suspected congenital abnormalities or aneurysms, initial MSCT may provide rapid
anatomical delineation, followed by MRI for functional assessment. Incorporating
imaging early in the diagnostic workflow allows for timely surgical or endovascular
interventions, risk stratification, and improved long-term outcomes. Protocols must
consider patient age, renal function, hemodynamic stability, and prior imaging history
[5].

Functional and Hemodynamic Assessment

Beyond anatomical imaging, assessing hemodynamic parameters is essential for
understanding disease severity and predicting complications. MRI enables evaluation
of flow patterns, wall shear stress, and turbulence, which are important for risk
stratification in patients with aneurysms or bicuspid aortic valve. MSCT, combined
with computational fluid dynamics, can also provide insights into flow dynamics,

129



MEDICINE
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

complementing anatomical findings and supporting individualized treatment planning
[6].

Pediatric Considerations

Early diagnosis in pediatric populations presents unique challenges. Congenital
defects often require imaging without exposure to radiation, making MRI the preferred
modality for repeated follow-up. MSCT may be used selectively for detailed
anatomical evaluation prior to interventions. Pediatric imaging protocols must account
for faster heart rates, smaller vessel sizes, and the need for sedation in younger children,
requiring specialized expertise and equipment [7].

Postoperative and Longitudinal Monitoring

MSCT and MRI play a critical role in postoperative follow-up of patients
undergoing aortic repair or valve surgery. Imaging allows detection of graft integrity,
residual defects, aneurysm progression, or complications such as pseudoaneurysm
formation. Serial imaging using MRI reduces cumulative radiation exposure while
providing detailed functional information, ensuring long-term patient safety and
optimal outcomes [8].

Limitations and Challenges

Despite technological advances, several limitations and challenges persist.
Technical factors such as motion artifacts, limited spatial resolution for very small
structures, and access to high-quality imaging equipment may affect diagnostic
accuracy. Patient-related factors, including renal insufficiency, implanted devices, or
intolerance to prolonged scans, can limit modality choice. Additionally, cost and
resource availability remain barriers to widespread adoption, particularly in low-
resource settings [9].

Clinical Implications and Recommendations

Understanding the strengths and limitations of MSCT and MRI enables clinicians
to optimize diagnostic strategies. Early and accurate identification of aortic defects
allows for timely interventions, individualized treatment planning, and monitoring of
disease progression. Multidisciplinary collaboration among cardiologists, radiologists,
and cardiovascular surgeons is essential for integrating imaging findings into patient
management, improving both short-term outcomes and long-term survival [10].

Discussion

The analysis of current literature highlights that early detection of aortic defects
using MSCT and MRI significantly improves diagnostic accuracy, surgical planning,
and patient outcomes. Multislice CT provides high-resolution anatomical detail,
allowing precise evaluation of aortic morphology, vessel wall abnormalities, and
associated cardiac structures. MRI complements this by enabling functional
assessment of blood flow, valve performance, and vessel wall integrity, without
exposing patients to ionizing radiation [11].

Despite these advantages, limitations persist. MSCT involves radiation exposure
and contrast-related risks, which may be concerning pediatric populations or patients
with renal impairment. MRI, although radiation-free, is constrained by longer scan
times, motion artifacts, and limited availability. Accessibility, cost, and patient
compliance remain practical barriers in routine clinical use [12].
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Comparative studies demonstrate that integrating MSCT and MRI into early
diagnostic pathways provides a comprehensive assessment, combining anatomical
precision with functional and hemodynamic insights. This multimodal approach is
particularly valuable for complex cases, including congenital anomalies, aneurysms,
and postoperative monitoring. Additionally, early detection allows timely intervention,
risk stratification, and individualized management plans, which are associated with
improved long-term outcomes [13].

The literature also emphasizes the importance of tailored imaging strategies based
on patient-specific factors such as age, renal function, and clinical stability. Pediatric
patients, for example, benefit from MRI-based protocols to minimize radiation, while
adults with acute symptoms may require rapid MSCT evaluation. Such individualized
approaches optimize both diagnostic yield and patient safety [14].

Future Directions

Advancements in imaging technology and analytical methods are likely to further
enhance early aortic defect detection. Promising areas include:

1.4D Flow MRI and Computational Fluid Dynamics — enabling precise
quantification of blood flow patterns, wall shear stress, and turbulent flow, which may
predict aneurysm progression or dissection risk.

2. Low-dose MSCT protocols and iterative reconstruction techniques — reducing
radiation exposure while maintaining high spatial resolution, particularly important for
serial follow-up studies.

3. Artificial intelligence and machine learning — automated segmentation and
anomaly detection could improve diagnostic efficiency, reduce interobserver
variability, and facilitate large-scale screening.

4. Hybrid imaging approaches — combining MSCT, MRI, and functional imaging
to create personalized diagnostic pathways, integrating anatomy, physiology, and
hemodynamics in a single evaluation.

5. Telemedicine and remote image interpretation — increasing accessibility to
expert evaluation in regions lacking specialized cardiovascular imaging centers.

Continued research and technological innovation in these areas have the potential
to transform early diagnosis and management of aortic defects, enabling precision
medicine approaches, reducing complications, and improving long-term patient
outcomes.

CONCLUSION

Early and accurate diagnosis of aortic defects is essential for optimizing patient
management, preventing life-threatening complications, and improving long-term
outcomes. Multislice CT and MRI play complementary roles in this process: MSCT
provides high-resolution anatomical detail, while MRI enables functional and
hemodynamic assessment without radiation exposure. Integrating these modalities into
early diagnostic workflows allows for tailored, patient-specific imaging strategies,
enhancing diagnostic accuracy, guiding surgical and interventional planning, and
informing follow-up protocols.
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Despite technological advances, challenges such as radiation exposure, contrast-
related risks, accessibility limitations, and patient-specific constraints remain. Future
innovations, including low-dose CT protocols, advanced MRI techniques, 4D flow
analysis, and artificial intelligence-based imaging, hold promises for further improving
early detection and individualized management.

In summary, leveraging the strengths of MSCT and MRI within a multimodal,
patient-centered approach is key to effective early diagnosis of aortic defects,
supporting timely intervention and improved cardiovascular outcomes.
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Abstract. Glaucoma remains one of the leading causes of irreversible blindness
worldwide, characterized by progressive optic neuropathy and visual field loss. Despite
significant advances in diagnostic and therapeutic technologies, long-term disease
control continues to present clinical challenges. This literature review aims to analyze
current treatment strategies for glaucoma and evaluate emerging therapeutic
approaches with potential to improve patient outcomes.

Contemporary management of glaucoma is primarily focused on intraocular
pressure reduction through pharmacological therapy, laser procedures, and surgical
interventions. Prostaglandin analogues remain the first-line medical treatment due to
their efficacy and favorable safety profile, while combination therapies are frequently
required to achieve target pressure levels. Selective laser trabeculoplasty has gained
recognition as an effective first-line or adjunctive therapy. In recent years, minimally
invasive glaucoma surgery has expanded the surgical spectrum, offering improved
safety facilities compared to traditional filtering procedures.

In parallel, novel drug delivery systems, sustained-release implants, and
neuroprotective strategies are being actively investigated. Advances in personalized
medicine and the integration of digital monitoring technologies are expected to
enhance adherence and optimize individualized treatment algorithms.

Although substantial progress has been achieved, glaucoma management remains
complex due to disease heterogeneity, variability in treatment response, and the need
for lifelong therapy. Future research should focus on long-term comparative
effectiveness studies, neuroprotective interventions, and the development of disease-
modifying therapies.

134



MEDICINE
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

Keywords: glaucoma, intraocular pressure, minimally invasive glaucoma surgery,
laser trabeculoplasty, neuroprotection.

Introduction. Glaucoma is a chronic, progressive optic neuropathy characterized
by structural damage to the optic nerve head and corresponding visual field defects. It
represents one of the leading causes of irreversible blindness worldwide and remains a
major public health concern. The global prevalence of glaucoma among individuals
aged 40-80 years was estimated at approximately 3.5%, with the total number of
affected individuals projected to reach nearly 76 million by 2020 and more than 110
million by 2040 [1]. Primary open-angle glaucoma accounts for most cases globally,
while primary angle-closure glaucoma contributes disproportionately to blindness due
to its more aggressive clinical course.

Data from the Global Burden of Disease Study confirm that glaucoma is the second
most common cause of blindness worldwide after cataract and the leading cause of
irreversible vision loss. Importantly, up to 50% of patients in developed countries and
up to 90% in developing regions remain undiagnosed, reflecting the asymptomatic
nature of early disease and limitations in screening strategies. The progressive and
often silent course of glaucoma underscores the importance of early detection and long-
term management [2].

Elevated intraocular pressure remains the only modifiable and clinically proven
risk factor for glaucoma progression. Large randomized clinical trials, including the
Ocular Hypertension Treatment Study and the Early Manifest Glaucoma Trial, have
demonstrated that reduction of intraocular pressure significantly decreases the risk of
disease progression. However, glaucoma pathogenesis is multifactorial, involving
vascular dysregulation, neurodegenerative mechanisms, genetic susceptibility, and
age-related structural changes, which complicates therapeutic decision-making [3].

Despite the availability of multiple pharmacological, laser, and surgical treatment
modalities, long-term disease control remains challenging. Lifelong therapy, issues
with treatment adherence, ocular surface disease associated with chronic topical
medication use, and variability in patient response contribute to suboptimal outcomes.
Furthermore, aging populations worldwide are expected to increase the absolute
number of glaucoma cases, placing additional strain on healthcare systems.

Over the past decade, substantial advances have been made in glaucoma
management. Prostaglandin analogues have become the cornerstone of medical
therapy due to their superior efficacy and once-daily dosing. Selective laser
trabeculoplasty has re-emerged as a viable first-line option, supported by evidence
from recent randomized trials. In parallel, minimally invasive glaucoma surgery has
expanded the surgical spectrum by offering improved safety profiles compared with
traditional trabeculectomy and tube shunt procedures. Emerging sustained-release drug
delivery systems, digital monitoring tools, and research into neuroprotective strategies
represent promising directions for future development [4].

Given the growing global burden of glaucoma, the complexity of its
pathophysiology, and the expanding therapeutic landscape, a comprehensive analysis
of modern treatment approaches is both timely and clinically relevant. Understanding
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current strategies and future perspectives is essential for optimizing long-term visual
outcomes and improving quality of life for patients affected by this progressive disease.

Materials and Methods. A structured literature review was conducted to analyze
contemporary approaches to glaucoma treatment. A systematic search of PubMed,
Scopus, and Web of Science databases was performed for articles published primarily
between 2015 and 2025. Search terms included “glaucoma treatment,” “intraocular
pressure reduction,” “laser trabeculoplasty,” “minimally invasive glaucoma surgery,”
and “neuroprotection.”

Randomized controlled trials, meta-analyses, systematic reviews, clinical
guidelines (AAO, EGS), and large observational studies were included. Publications
focusing on primary open-angle glaucoma and angle-closure glaucoma management
were prioritized. Articles lacking methodological transparency or clinical relevance
were excluded.

Data were analyzed using a comparative and narrative synthesis approach, with
emphasis on treatment efficacy, safety profiles, long-term outcomes, and emerging
therapeutic strategies.

Results. Analysis of contemporary literature demonstrates that intraocular pressure
reduction remains the central and most evidence-based therapeutic target in glaucoma
management. Data from landmark randomized controlled trials, including the Ocular
Hypertension Treatment Study and the Early Manifest Glaucoma Trial, confirmed that
lowering intraocular pressure significantly decreases the risk of glaucoma onset and
progression. Each millimeter of mercury reduction in intraocular pressure has been
associated with a measurable decrease in the risk of visual field deterioration,
underscoring the importance of early and sustained pressure control [5, 6].

Topical pharmacotherapy continues to represent the first-line treatment in most
cases of primary open-angle glaucoma. Prostaglandin analogues, including latanoprost,
bimatoprost, and travoprost, demonstrate superior intraocular pressure-lowering
efficacy compared with other medication classes, achieving average reductions of
approximately 25-33 percent from baseline [7]. Their once-daily dosing regimen
contributes to improved adherence relative to beta-blockers and carbonic anhydrase
inhibitors. Long-term studies confirm sustained efficacy; however, local adverse
effects such as conjunctival hyperemia, periocular skin pigmentation, eyelash growth,
and prostaglandin-associated periorbitopathy may affect patient tolerance and cosmetic
satisfaction.

Beta-adrenergic blockers, particularly timolol, remain widely used either as
monotherapy in selected patients or as part of combination therapy. They typically
reduce intraocular pressure by approximately 20—25 percent but are associated with
potential systemic side effects, including bradycardia, bronchospasm, and hypotension,
which limit their use in patients with cardiopulmonary comorbidities. Carbonic
anhydrase inhibitors and alpha-2 adrenergic agonists provide additional pressure-
lowering effects and are commonly incorporated into fixed-dose combination
regimens. Evidence indicates that fixed combinations improve adherence and reduce
preservative exposure compared with multiple separate medications [8].
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Medication adherence represents a major challenge in long-term glaucoma
management. Observational studies have shown that up to 40 percent of patients
demonstrate suboptimal adherence within the first year of therapy. Factors contributing
to poor adherence include asymptomatic disease course, complexity of dosing
regimens, ocular surface discomfort, and cost of medications [9]. Chronic exposure to
preservatives, particularly benzalkonium chloride, has been linked to ocular surface
disease, which may further impair compliance and surgical outcomes. The increasing
availability of preservative-free formulations has been associated with improved
tolerability and patient satisfaction.

Selective laser trabeculoplasty has emerged as an effective alternative or adjunct to
medical therapy. Primary selective laser trabeculoplasty achieved intraocular pressure
control comparable to topical medications, with reduced need for additional
interventions over a three-year follow-up period [10]. Pressure reduction following
selective laser trabeculoplasty typically ranges between 20 and 30 percent, and
repeatability of the procedure offers an advantage over argon laser trabeculoplasty.
Moreover, laser treatment eliminates issues related to medication adherence and
chronic preservative exposure [11].

Traditional incisional glaucoma surgery, particularly trabeculectomy, remains the
most effective method for achieving substantial intraocular pressure reduction,
especially in advanced disease. Long-term studies indicate that trabeculectomy can
reduce intraocular pressure by 30-50 percent; however, its use is associated with
potential complications including hypotony, bleb-related infections, and cataract
progression. The need for intensive postoperative management and risk of long-term
bleb failure due to fibrosis remain significant limitations [12].

The introduction of minimally invasive glaucoma surgery has significantly
expanded surgical options. These procedures, including trabecular micro-bypass stents,
Schlemm’s canal devices, and subconjunctival microshunts, aim to enhance aqueous
humor outflow with improved safety profiles compared with conventional filtering
surgery. Clinical trials report moderate intraocular pressure reductions, typically
between 15 and 30 percent, with lower rates of severe complications. Minimally
invasive procedures are often combined with cataract surgery and are particularly
suitable for patients with mild to moderate glaucoma. However, their long-term
durability compared with trabeculectomy remains under ongoing evaluation [13].

Sustained-release drug delivery systems represent an important innovation in
glaucoma therapy. Intracameral biodegradable bimatoprost implants have
demonstrated sustained intraocular pressure reduction for several months following a
single administration. Phase III clinical trials reported that they mean pressure
reductions comparable to topical prostaglandin therapy during the initial treatment
period. Such approaches address adherence issues and reduce daily treatment burden,
although repeated administration and long-term corneal endothelial safety remain areas
of active investigation [14].

Emerging pharmacological agents target novel pathways involved in aqueous
humor dynamics. Rho kinase inhibitors, such as netarsudil, reduce intraocular pressure
by increasing trabecular outflow and decreasing episcleral venous pressure. Clinical
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studies demonstrate pressure reductions of approximately 20 percent, with conjunctival
hyperemia being the most frequently reported adverse event. Combination
formulations incorporating Rho kinase inhibitors and prostaglandin analogues show
additive effects and may further enhance therapeutic efficacy [15].

Beyond intraocular pressure reduction, increasing attention has been directed
toward neuroprotective strategies. Experimental and early-phase clinical studies
explore agents aimed at mitigating retinal ganglion cell apoptosis and improving optic
nerve perfusion. Although no neuroprotective drug has yet demonstrated definitive
clinical benefit independent of pressure lowering in large-scale trials, ongoing research
continues to investigate mitochondrial stabilization, glutamate modulation, and
vascular-targeted therapies [16].

Advances in diagnostic and monitoring technologies have also influenced
treatment outcomes. Optical coherence tomography enables earlier detection of
structural progression, facilitating timely therapeutic escalation. Home tonometry and
digital adherence monitoring tools are being integrated into clinical practice to
personalize treatment decisions and detect fluctuations in intraocular pressure that may
not be captured during office visits [17].

Collectively, the analyzed evidence indicates that modern glaucoma management
has shifted toward earlier intervention, individualized target pressure determination,
and integration of laser and minimally invasive surgical options. Nevertheless, disease
progression persists in a subset of patients despite apparently adequate intraocular
pressure control, suggesting that additional pathogenic mechanisms contribute to optic
nerve damage. Long-term comparative effectiveness data remains essential to
determine optimal sequencing of therapeutic modalities and to evaluate the durability
of emerging technologies.

Discussion. The analysis of contemporary evidence confirms that intraocular
pressure reduction remains the only clinically proven strategy to slow glaucoma
progression. However, modern management has evolved from a purely pressure-
centered paradigm toward a more individualized, multimodal approach that integrates
pharmacotherapy, laser treatment, minimally invasive surgical techniques, and
sustained-release drug delivery systems.

First-line therapy continues to rely predominantly on prostaglandin analogues due
to their superior efficacy and favorable dosing profile. Nevertheless, long-term
adherence remains a critical limitation, significantly affecting real-world outcomes.
The increasing implementation of selective laser trabeculoplasty as an initial
intervention reflects a shift toward adherence-independent strategies, supported by
randomized clinical trial data demonstrating comparable efficacy to topical therapy.

Minimally invasive glaucoma surgery has expanded surgical indications,
particularly in patients with mild to moderate disease, offering improved safety
compared with traditional filtering procedures. However, its pressure-lowering
capacity remains inferior to trabeculectomy in advanced glaucoma, and long-term
durability data are still accumulating. Therefore, procedure selection must be guided
by disease stage, target intraocular pressure, and individual risk profiles.
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Emerging therapies, including Rho kinase inhibitors and sustained-release
implants, address key limitations of conventional treatment, particularly adherence and
trabecular outflow resistance. Although neuroprotective approaches remain
investigational, their development underscores recognition that glaucomatous optic
neuropathy involves complex pathogenic mechanisms beyond mechanical pressure-
related damage.

Overall, current evidence supports a personalized, stage-based treatment algorithm
emphasizing early intervention, precise target pressure determination, and continuous
monitoring of structural and functional progression. Future research should focus on
long-term comparative effectiveness, biomarkers of progression, and validated
neuroprotective strategies capable of altering the natural course of the disease beyond
intraocular pressure reduction alone.

Conclusion

Glaucoma remains one of the leading causes of irreversible blindness worldwide,
necessitating early diagnosis and sustained therapeutic intervention. The accumulated
evidence from large randomized clinical trials unequivocally confirms that intraocular
pressure reduction is the only proven strategy to delay disease onset and progression.
Even modest decreases in intraocular pressure are associated with clinically significant
reductions in the risk of visual field deterioration, emphasizing the importance of
individualized target pressure determination and long-term control.

Contemporary management has evolved beyond a purely pharmacological
approach toward a multimodal, patient-centered strategy. Prostaglandin analogues
remain the cornerstone of first-line therapy; however, issues of adherence, ocular
surface toxicity, and long-term tolerability limit real-world effectiveness. Selective
laser trabeculoplasty has emerged as a viable first-line alternative, offering comparable
efficacy without reliance on daily patient compliance. Minimally invasive glaucoma
surgery expands the surgical spectrum, providing improved safety profiles in mild-to-
moderate disease, while conventional filtering procedures remain indispensable in
advanced stages requiring substantial pressure reduction.

Innovations in sustained-release drug delivery systems and the introduction of Rho
kinase inhibitors represent meaningful advances aimed at enhancing efficacy and
overcoming adherence barriers. Although neuroprotective strategies have not yet
demonstrated definitive clinical benefit independent of intraocular pressure reduction,
ongoing research into vascular, mitochondrial, and neuroinflammatory mechanisms
hold promise for future disease-modifying therapies.

In summary, modern glaucoma treatment is characterized by earlier intervention,
technological integration, and personalized therapeutic algorithms. Future progress
will depend on long-term comparative effectiveness studies, improved biomarkers of
progression, and the development of validated neuroprotective agents capable of
altering the natural history of glaucomatous optic neuropathy beyond pressure control
alone.
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3ACTOCYBAHHA ITIOPTATUBHOI'O
YJIBTPA3BYKOBOI'O AITAPATY HA IIOJII BOIO

3aikina Tersana CepriiBHa

KaH[. MeJl. HayK Kadeapu BHYTPIIIHbOI MeAUIIMHN Ne2, KIIHIYHOT IMyHOJIOT11
Ta aneproiorii im. akagemika JI.T. Mamnoi

XapKiBCbKHUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

Oaedipenko Anna CepriiBHa
3100yBay BUILOI OCBITH MEAMYHOTO (PaKyJIbTETY
XapKiBCbKUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

Maxkcumenko Anacracia BosioaumupiBaa
3100yBay BHILOT OCBITH MEAUYHOTO (haKyJIbTETY
XapKiBChKUM HAIllOHATBHUNA MEIMYHUN YHIBEPCUTET

CydacHuii xapaktep 00HOBHX 1l BUCYBa€ BUCOKI BUMOTH JO MEIUYIHOI JIOTIOMOTH
Ha JorocritajibHoMy etami. Kputuunuii pedgiuut yacy Ta OOMEKEHICTh pecypciB
BUMAararmTh TEXHOJIOTIH, IO 37aTHI IMBUAKO HAJAaBAaTH MAaKCUMYM JIarHOCTUYHOI Ta
TepaneBTUYHOI iH(popmariii. B ymoBax 0010 TpaauIiiiiti miaxoau 1eMOHCTPYIOTh CBOIO
Hee(DEeKTUBHICTh, OCKUIBKMA KIIHIYHA OI[IHKA € HETOYHOI IMPU MHOXKHUHHUX
YPaKEHHAX, ayCKYyJbTAIllsl € HEMOXJIMBOIO Yepe3 IIyM, a 1HBa3UBHI Mpoleaypu 0e3
BI3yaJIbHOTO OOCTEKEHHSI MalOTh BUCOKHMM B1JICOTOK HEBJIau Ta YCKJIAIHEHb. 3aBASKH
CBOIM HEIHBAa3WBHOCTI, BIJICYTHOCTI 10HI3YIOUOTO BUIIPOMIHIOBaHHS Ta 37aTHOCTI
HaJaBaTy JUHAMIYHY Bi3yali3alliio B pealbHOMY 4Yaci, MOPTATUBHUM YIbTPa3BYKOBHIA
amapatr (POCUS) TtpaHchopMmyeTbcsi 3 BY3BKOCIHEIIATI30BaHOTO  JIIKAPCHKOTO
IHCTPYMEHTY Ha CTpaTEeriuyHoO Ba)JIUBUHM, O0aratoQyHKUIOHATbHUH, >KUTTEPSITIBHUN
3aci0 11 00MOBOro MEIUKA.

3a pe3ynbTaTamMM JOCHIKEHb, MPOBEACHUX (PPAHIY3bKUMH BIMCHKOBUMU
MEIUYHUMHM KOMaHJaMu TokazaB, 1o 1HTerpamis POCUS y mporiec MeAMYHOTO
COPTYBaHHS JI03BOJISIE BUUTH 3a MEXI CyTO KJIIHIYHOI OLIHKHU, SIKA € HEAOCTATHBO
1H(OOPMATUBHOIO MPU MHOXXMHHUX OCKOJKOBHUX ypaxeHHsX. Hanmaroum 00'€eKTHBHI
JIaH1 PO TOYHY JIOKAJTI3AIli0 YIIAMKIB, PO HAsIBHICTh T€MATOM Ta IIUTICHICTh CEPO3HUX
MOPOKHUH, BUKOPUCTAHHS yJIBTPA3BYKy CIPHUSIIO 3MIHEHHIO KaTeropii XipypriyHOTO
npioputetry y 43% mnopanenux. Sk wHacmigok, y 30% BumankiB Jikapi 3MOIIA
OoOTPYHTOBAHO BiITEPMIHYBaTH omepairio [1].

Oxpim  miarHocTuuHOTO copryBanHs, POCUS nmomomarae 3miiicHIOBaTH
TepamneBTUYHI i1 y KepyBaHHI 0ojieM, M0 € OCOOJMBO aKTyalbHUM Ha TOJ 00T0.
Tpaauiiiiine 3HEOO0JICHHS 13 3aCTOCYBaHHSM CHCTEMHHUX OITIOIIB CYNPOBOIKYETHCS
3HAYHUMH PHU3WKaMU TpUTHIYCHHS auxaHHsA. Lli pusuku craroTh (arasbHUMH B
yMOBax OOMEKEHOI0 MOHITOPHMHIY, Opaky amapaTiB IITy4YHOI BEHTHJISIT JIET€Hb
(IIBJI) Ta TpuBaioi eBakyarii. [I[pakTuunuii JOCBiJ aHECTE310JI0TIB y 30HaX 00MOBHX
I IEMOHCTPYE, IO YJIbTPa3BYKOBA pEriOHApHA aHECTEe31s € 3HAYHO OE€3MEeYHIIIOI Ta
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e(eKTUBHILIOW albTEPHATHBOI. BUKOpPHUCTaHHS YIBTPa3ByKOBOI'O KOHTPOJIO IS
O5oKaa JO03BOJSIE JOCATTH TMOTYKHOTO JIOKAJTBHOTO 3HEOOJCHHS, YHUKAIOUU TPU
IIbOMY CHCTEMHHX MOOIYHUX edeKTiB. ABTOpHU CTATTi [2] HABOASTH MPSAMI MPUKIIATIHN 3
¢bponTOBUX TOCcmiTamiB €MeHy Ta Adranicrany. [le maiieHTamM 3 MHOXXWHHHMH
nepesioMaMu  pedep, BHUKOHYBIM OJOKaAW TiJg KOHTPOJIEM  YJIbTPa3BYKOBOi
niarHoctuku (Y3/1). Lle mo3Bomsamo crabini3yBaTy AMXaHHS, YHUKAIOUX 1HTyOaIi Ta
IBJI.

HarnpysxeHuii MHEeBMOTOPAKC 3aJTUIIAETHCS OJJHIEI0 3 OCHOBHUX MPUYUH CMEPTI Ha
noyii 6010. BogHouac #oro kjacMyHa JIIarHOCTHKA B TaKTUYHMX YMOBaX € BKpai
YCKIAJHEHOW. AYCKyJlbTallii MPaKTUYHO HEMOXKJIMBAa Yepe3 BHUCOKHM pIBEHb
HABKOJIMIITHBOTO IITYMY Ta HAasIBHICTh Ha O1HI1 OpOHEXMIIeTa, a KIIIHIYHI 03HAKH YacTO
€ HecrienupiuHuMu. [lopTaTUBHUI yIbTPa3BYK HIBENIOE 111 OOMEXKEHHS, OCKIIBKU €
METO/IOM Bi3yaJIbHUM, a HE ayaiaibHuM. BiH 103BOJIsIE 3a JiYeH1 CEKYHIU OTPUMATH
BIJINOBI/Ib IIJISIXOM TOIIYKY O3HAKU «KOB3aHHS JIET€HBY» Y BEPXHIX TOYKAX TPYIHOT
KIITUHU. Y pa3i 00HOBO1 TpaBMH, BIJICYTHICTb KOB3aHHS JIET€Hb € BUCOKOUYTIMBUM
MapKepoM ITHEBMOTOPAKCY Ta MPSIMHUM ITOKa3aHHSM J0 HETalHOI JEKOMIPECIHHOT
TopakocToMii. B yMoBax 0010 orneparop 3 MiHIMAJIBHOIO MIATOTOBKOIO Moxke 3a 10-15
CEKYH/]I BepU(1KyBaTH KUTTE€3arpO3JIMBUI CTaH.

3a0e3neueHHs] CyJAMHHOIO JOCTYIy € KIIOUYOBHUM €JIEeMEHTOM peaHIMallll MpH
OoiioBiii TpaBmi. OJHaK, y MAILl€EHTIB B CTaHl F€MOPAriyHOro0 IMIOKY pPO3BUBAETHCS
BAa30KOHCTPUKIIiS Ta BEHO3HUU KOJAIC, 10 pOOUThH TpaauiliiHuil "cminuil" Meros,
3aCHOBAHMI HAa aHATOMIYHUX OpPIEHTHUpAX, BKpail HEeHAJIHUM Ta yaco3arpaTHuM. Ha
npotuBary 1pomMy, Y3J/[-HaBiraiis MepeTBOPIOE «CHIMy» MAaHIMYJAIiI0 Ha
KOHTPOJIbOBaHY, SIK 3a3HAYA€ThCsl B OMISIOBUX JochimxeHHsAX (Vezzani A. et al.,
2013). Meron 3abesneuye Bizyami3ailil0 CyJIWH B pealbHOMY Yaci, IO 3HAYHO
M1JBUIILY€ IIAHCH Ha YCIiX, OCOOIMBO Yy MAIIIE€HTIB 13 «BAKKUM BEHO3HUM JIOCTYIIOM.
[Ipu TpaauiiiHOMY METO/I BIACOTOK yCHIXYy 3 Mepuioi cnpoOu cTraHoBUTH 33%, To1
ak mig Y3Jl-koutposiem 1ei mokaszHuk csrae 87% [3]. Bomnouac Y3]J[-koHTpoJb
3HIDKY€ PHU3HMK YCKJIQJIHEHb, TaKWX SIK apTepiajibHa MYHKIiS 4u Tematoma. s
MTOJIbOBOI METMITMHM 1€ 03HAYA€ MOXKJIMBICTh MIBUIKOTO Ta OE3IIEYHOTO BCTAHOBJICHHS
KaTreTepa BEJIMKOTO J1aMeTpy JJIsi HEralHOro MoYaTKy MacuBHOI 1H(Y31MHOI Teparii,
110 € BUPIIAIbHUM (PAaKTOPOM BH>KUBAHHS.

BucHoBku. TakuM 4YMHOM MOPTAaTUBHUM YJIBTPAa3BYK € 0araro()yHKIIOHaJIbHUM
3aco000M, 3JaTHUM OJIHOYACHO BHUPINTYBATH KJIIOYOBI 3a7a4i JOTOCHITAIBHOTO €Tally.
Bin kapauHajabHO IMJBHUINYE TOYHICTH JIIATHOCTUKH Ta IIOKpaIlye Oe3MleKy W
e(heKTUBHICTh HEBIAKIAJHUX BTPydYaHb. TaKUM YHMHOM, IHTErparlis MOPTATUBHOTO
V3]l B mpoTokonu OOHOBOI TpaBMU € HE MPOCTO TEXHOJOTIYHUM OHOBJICHHSM, a
KPUTUYHUM (HaKTOPOM JIJIsl 3HIKEHHSI PEBEHTHUBHOI CMEPTHOCTI Ha MOJIi 00¥0.
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MOP®OJIOI'ISI CTPYKTYPHUX 3MIH MIOKAPIY
I[YPIB Y PAHHI CTPOKHA OIIIKOBOI TPABMHA

Paabora Pycaan Bosoaumuposuy
KaHIUIaT MEIUYHUX HAYK, JOIEHT Kadeapu aHaTOMIi JIIOIMHA
Binaumnekuii HamioHaTsHUN MeaquIHUN yHiBepcuteT iM. M.L.ITuporosa

domina JIroomMuiaa BacuiiBaa
JTOKTOp MEIUYHHX HayK, mpodecop kadenpu aHaTOMIT JTFOAMHU
Binaunekuii HamioHaTsHUN MeaquIHUN yHiBepcuteT iM. M.L.ITuporosa

IlleBuenko Bosioaumup MuxoJiaiiopu4
KaHIuIaT MEAUYHUX HAYK, JOLICHT Kadeapu aHaToMii JTI0IUHH
BinHuubKkuii HallioHAIbHUN MenuHui yHiBepcuTeT iM. M.L.ITuporosa

Kyxap IBan laBugoBu4

JIOKTOp METUYHUX HayK, CT. HAYKOBHUH CIIBPOOITHHK,
3aBigyBay Kadeapu KIIHIYHUX JUCIUILTIH

JIHITTPOBCHKUIA IHCTUTYT MEAULIMHU Ta TPOMAJICBKOTO 370POB's

AHoTamisgs. Y poOoti Ha 50 Outux mrypax-camipgix macoro 160-180 r Oymm
BU3HAYEHH1 0COOIMBOCTI MOP(HOIOTTYHUX 3MIH MIOKAp/y JIBOTO HIIYHOYKA HIypIiB Y
paHHI{ Mepioj Mmicis OMIKYy IIKIpH (BIAMOBIAHO, HA MepuUly, TPETIO Ta CboMYy J00Y).
INcTonoriyne nocmikeHHs 610NTaTiB MOKa3a10 HAIBHICTh 3HAUHUX JUCTPOPIUHUX (a,
0COOMMBO Ha ChOMY 00y, TaKOX HEKPOOIOTMYHMX Ta HEKPOTHYHHX) 3MIH
CHeIiagizoBaHuX (PYHKIIOHAIBHUX KIITHH CEPIIEBOTO M'sI3y, MOPYIICHHS HOTO
JKUBJICHHS BHACIIZIOK YIIKOJKEHHS CYJIMH TE€MOMIKPOUUPKYISTOPHOTO pycia y
BUTJISAIMIABUIIICHHS! TIPOHUKHOCTI CYAMH, MEPEPO3NOILTY KPOB1 3 apTepiOJIIPHOTO Y
acHyJIIpHE PYCNo. A TaKoX SBHUIIA JIMQOIUTAPHO-TICTIONUTAPHOI 1H(IIBTpAIi 31
301JIBIIICHHSM IMUTOMOI Barvl CIOJIy9HOT TKAaHUHU (Ha ChOMY JI00y €KCIIEPUMEHTY).

KimrouoBi  crioBa:  cTiHKa  cepus, IIypH, KapIIOMIOIUTH,  CyJAWHH
reMOMIKPOIMPKYJISTOPHOTO pycia, OMiKOBa TpaBMa.

Omik (n1aT. combustio) — NOMIKOJKEHHS MIKIPU YU CIM30BUX O00OJIOHOK, YaCTO 3
M1JJIerTMMU TKaHUHAM, BHACIJIOK J1i HA HUX BUCOKOI TEMIIEpaTypH (TEPMIYHHI OIIK),
XIMIYHO aKTUBHUX PEYOBUH (XIMIYHHMM OMIK), YU TAKUX (PI3UKO-XIMIYHMX YMHHUKIB,
AK CJIEKTPUYHUN CTPYM Ta pajiailisi (eJeKTpU4HI Ta MpoMeHeBi omiku). IIporsrom
OCTaHHIX IT'SITU POKIB y 3B’SI3KYy 3 BHCOKOIO IICHMXOJIOTIYHOIO Ta COLIAJIbHOIO
HaIPY>KEHICTIO, BBEJICHHSIM BIHCHKOBOTO CTaHY 3piC TpaBMaTU3M HAcCeICHHS Y KpaiHH.
Heabusiky yactuny (> 10% cepen nopocnux, Ta > 20% cepea mocTpaxaanux JUTII0TO
BIKY) CKJIaJIalOTh OIIKOBI TPaBMH.

OmikoBa TpaBMa — II€ HE TUIBKM YIIKOJKEHHS IIKIPHUX IOKPHUBIB, aje W
TpaBMaTu3allis BCIX OpraHiB 1 CHCTEM OpraHi3My BHACIIJOK CTPECOBOI peakiii
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CY/IMHHOI CHUCTEMHU Ta BIUIMBY TOKCHYHMX MPOAYKTIB, SIKI HAAXOIATH 13 IUISTHKU
OMIKOBOTO MOMIKOKeHHS [1, 2]. ¥ mepion omiKoBOro IIOKY € 0arato MpUYMH 7S
PO3BUTKY €HIOTCHHOI IHTOKCHKAIII1: MOPYIIEHHS KPOBOTOKY, TOKCHKOeMis Toulo [3].
VY HayKOBIii JiTepaTypl IPAKTHUYHO HE BUCBITIIOETHCS 3MIHU CTPYKTYPH CTIHKHU CEepILs
Ha TJ1 MOJIOPTaHHOT HEJOCTATHOCTI, IO CIIOCTEPITAETHCS MPH BAXKKHUX OMiKax [4].
CamMe ToMy MeTOIO Hamoi poboTu Oyno BHU3HAYCHHS MOPQOJOTIYHUX BHSBIB
MTOTIIKO/PKEHHS Ta KOMITIEHCATOPHO-TIPUCTOCYBAILHUX 3MiH Y Cepili IIypiB depe3 1-7
710 TiCTIs OMKOBOI TPaBMU HIKIPH.

JlocmiKeHHS 11010 BUSHAYEHHST 0COOJIMBOCTEH MOPGOIOTIYHUX 3MIH MIOKapay
JIIBOTO IIJTYHOYKA ITyPiB Y PaHHIM MEPi0JI MICIs OMIKY MIKIpH (BIAMOBIIHO, HA TIEPIITY,
TpeTIO Ta ChoMy A00Yy) Oyii BuKoHaH1 Ha 50 O1ux mrypax-camisax macoro 160-180 T,
OTpUMaHUX 13 BiBapito Jlep>kaBHOT ycTaHOBH «IHCTUTYT (hapMaKoJIorii Ta TOKCUKOJIOT11
HAMH Vkpainm». IllypiB yTpumyBanmu B yMoBax BiBapito BiHHHIIBKOTO
HaI[lOHAJILHOTO MeauyHoro yHiBepcutery iMeHi M.I. IluporoBa Ha crangapTHOMY
XapyoBOMY palloOHl, NpU BUIBHOMY JAOCTyHl A0 BOAW. TBapuH BUBOAWIU 3
EKCIIEPUMEHTY 3 JOTPUMaHHSIM OCHOBHUX BHMOT JO €BTaHa3li — mepeao3yBaHHSIM
Hapko3y (nponadoiy): Ha 24 roauHy (mepia 100a) — Mo4aToK PO3BUTKY TOKCUUHUX
peakuiii Ta iXx MOpPQOJIOTIYHOTO BHUABY; Ha 72 roauHy (Tpu A00M) — PO3BUTOK
TOKCUYHOTO BIUIMBY OINIKOBOI TPaBMHM Ha KapJIIOMIOUUTH; CIM J10 — OYIKyBaH1
pe3yJbTati MOP(OJIOTIYHOTO BHUSABY TOKCHUYHOI [Ii OMIKOBOi TpaBMH, 3aXUCHUX
peaxiiiii BlacHe OpraHi3My LIypiB, Ta MOP(OJIOTIUHI BUSBH PENapaTUBHUX IPOLIECIB,
CTUMYJIbOBAHUX TpernapaTaMu 3aXUCTY, MTOYaTOK (POPMYBAHHS CIIOTYYHOT TKAHUHHU.

OmikoBy TpaBMy 1 mnponadoiOBUM HAPKO30M BUKIHUKAIA  ILISXOM
MPUKIAAaHHS 10 OIYHHMX TMOTOJICHUX MOBEPXOHb TyJIyOa TBApUH YOTHPHOX MIJTHHX
MJIACTUHOK (IO JIB1 TUTACTUHKHU 3 KOKHOTO OOKY, KOXHa IJIaCTUHKA Tuiomieo — 13,86
cMm?), sKi nonepeaHbo 6y migirpiti 1o 100 °C y Bozi 3 BiANOBiIHOK TEMIIEPATYPOIO
npotsiroM 6 XBWIMH. Excrosuiisi HaHeceHHs omikoBoi TpaBmu Oyna 10 c. Ilpu
CTBOPEHHUX YMOBAX 3arajbHa IUIOIIA OMIKY Yy IIypiB 3a3Ha4eHOi Macu ckiana 21-23%,
1o € JocTatHiM A popmyBanHA omiky [I-1IT cTyneHs Ta po3BUTKY HIOKOBOTO CTaHy
CEPEeNHbOIr0 CTYIEHs BaXKOCTI [1-2]. 3MIHM y MiOKap/l LIypiB BUBYAJIA HA MEpIILY,
TPETIO Ta ChOMY J100Y IMiCJIsl HAHECEHHSI OMKOBOI TPABMU IIKIPH.

MarepiajioM AJjisl TICTOJOTIYHOTO JOCHIKEHHS CJIYTyBaB MiOKapj JIiBOTO
nutyHouka 1ypiB. bionratu ¢ikcyBanu y 10% po3uuHi HeWTpasibHOrO (GopMaiiHy
nmoTiM 3adiKCOBYBaTH 3a CTAHAAPTHOIO MPOBOJAKOK y mapadiH. 3pi3u JBOTO
[IUTYHOYKAa TOBIIMHOIO 5-7 MKM TOTYBaJM Ha POTALIMHOMY MIKPOTOMI (pOTaIliiHMIA
MmikpoTom cepii HM 340E), 3abapBmtoBayin 3pi3u T€MaTOKCHIIIH-€O3MHOM Ta 3a BaH-
['30H (a1t BCTAHOBJIEHHS 3MIH MHTOMOI Baru CIHOJYYHOI TKAaHUHU MIOKapay).
[NicTonmoriune mociipKeHHs MioKap Ty 3aiicHIoBan Ha Mikpockori Laborlux S (Leitz)
nipu 30uTbmenHsAx y 40, 100, 200 1400 pa3iB, mpoBoMIH MOP(POMETPIIO 1 CTATUCTUYHY
00poOKy 3a normomMoror nporpamuoro 3adesnedueHds: «Quick PHOTO MICRO 2.3».

Mu mnOMITWIM TEHJEHII0 A0 3MEHIIEHHS 00’eMy cepls y TMOpIBHSHHI 3
KOHTPOJIHOIO TPYIOI0 Y PaHHI CTPOKH MICIHs OMIKY, y CEPeIHbOMY, BiH JIOPIBHIOBAB:
Ha nepury 100y — 0,608 mi , 0,6 M1 — Ha TpeTio 100y, 0,65 M1 — Ha cboMy 7100y .
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[IpoTsirom BCiX BU3HAYEHUX TEPMIHIB y MiOKap i MU BiJI3HAYAIM BUPAKEH] 3MIHU
TUCITUPKYJISTOPHOTO XapakTepy 3 00Ky CyIMH TeMOMIKPOIIMPKYJIATOPHOTO pycia (B
OCHOBHOMY BEH MAaJloro JiaMeTpy, BeHys Ta Kamispi). IIpocBiT mux cyaun OyB
PO3IIMPEHH, BUIMIOBHEHUH BUIFHO PO3TAIIOBAHUMH CEpE]l TIa3MU €PUTPOLIUTAMHU.
Criaka ix OyJia TIOMIpHO CTOHIIIEHA 3 O3HaKaMW IuIazMoparii. Aptepionu Oy
3BYXEHI, CTIHKa iX — Jemo croBiieHa. Ha mepury 100y eKcrepuMeHTy 1HIEKC
Kepnorana s aprepion ckimagas 0,26+0,008, va tpetio — 0,23+0,009, Ha choMy —
0,22+0,008, ns Benyn — 0,160,006, 0,15+0,006 Ta 0,17+0,007, BianosiaHo. Takum
YHHOM, MU CrocTepiraiu NEepepo3noil  KPOBOHAIIOBHEHHS CYIUH
reMOMIKPOIIMPKYJIATOPHOTO pycia 3 O3HAKAMH BEHO3HOTO TOBHOKPIB'S, TOOTO
BEHYJISIPHUM cTa3. Y 4acTHHI BEHYJ, EPUTPOIUTH, K1 OYJIU pO3TalllOBaH1 Y TPOCBITI
CYJIUH, YTBOPIOBAJIM IIIJIbHUN KOHIJIOMEpAT, BIIOKPEMJICHUH BiJ CTIHKH CYJIUHU
MIPOCBITOM Ta BUIBHO PO3TAIIOBAaHUMH (OPMEHHMH €JIIEMEHTaMH KpPOB1 (ClapK-
¢dbenomen). Bkpaii HepiBHOMIpHI 3MiHM MU BH3Ha4yaid 3 OOKy reMOKamuispiB. Y
ACSKUX TUITHKAX MIOKapAy Kamiasipu Oynu OJOKOBaHiI Al KPOBOTOKY (TPOCBIT iX
MPAKTUYHO HE BU3HAYABCS), HA 1HIINX, HABMAKU, OyJU Pi3KO PO3IIMPEH], 3 03HAKAMU
MOBHOKPIB'st a0 epuTpocTa’y BHACTINOK Mape3y CTIHKH. Taki 3MiHM KamiJIspHOTO
pyciia mepeBa)xkaiar Ha TPETIO 100y eKcIiepuMeHTy (puc. 1).

7 'y f N
Puc. 1. Miokapn nrypa 3 omikoBOIO TPaBMOIO Ha TpeTio A00y. (1 — po3mmupenuit
Kanusip, 2 — Kanijsip 6e3 mpocsiTy). 3abapBiieHHs TeMaTOKCHIIIHOM Ta €03uHOM. X 400

[asmopcbkut].

3 60Ky CTpOMH MIOKapy OyJid BiMiueHI JpiOHO-BOTHHUIIEB] Ta MOIIMPEHi (Ha
TpeTI0 Ta CcboMy J00y) [ianene3Hi KpOBOBWIMBUA Yy TMEpUMI3IM, a TaKoxXK
MTOMIPHEPO3IIUPEHHSI 30HU iepu- 1 eHnaoMizio ((39,8+2,03) mxm ta (13,5+0,62) MM,
y nepiry 100y, (42,1£2,1) mxm Ta (16,4+0,8) mxm, Ha TpeTio 100y, (44,5+2,18) MkM
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ta (18,3£0,91) MkM, Ha chomy 00y), 10 MU PO3IIHWIH, SK HASIBHICTh
IHTEPCTUIIIATBHOTO Ha6psn<y CepreBoro M’S13Y.

Skuio BeHO3HA rlnepeMm MaJja BIJHOCHO PiBHOMIPHO HOIJ_II/IpeHI/II/I XapakTep, To
ABHILA CTa3y, 1HTepcmu1am,Horo Ha6p;n<y, crnamx-peHOMEH 1 Jlameaes3Hi
KPOBOBWJIMBHU Yy KaliIsipax MU BiJ3HAYalld YacTilie y cyOeHIoKapJianbHUX BlAJIIIaX
MioKkapaa. Mu criocTepirajiv Takox 0OMekeHul cyOeHoKap IianbHIi HaOpSK CTPOMH
JBOTO MUTYHOYKA cepris (puc. 2).

Puc. 2 M101<ap11 1rypa 3 OMiKOBOIO TpaBMOIO Ha chomy n100y. (1 — miamemesHi
KpOBOBWJIMBH, 2 —  JiMmdo-ricTionurapHa  iHQuIbTparis).  3abapBIICHHS
reMaTOKCHJIIHOM Ta €o3uHOM. X 400 [aemopcokuii].

JliameTp KapA1OMIOIMTIB CKJIaB Y cepeIHboMY Ha nepury 100y (13,7+0,41) mxm,
Ha Tpetio — (16,8+0,34) mxm, Ha cebomy (15,7+£0,47) MKwMm, cepemHs Iuioma ix
nonepeunoro 3pizy — (122,1+4,15) mxm? , (220,6+8,6) mxm?, (189,7+7,59) Mxm?,
BiANoBiAHO. [1To11a monepeuHoro 3pi3y A1ep, y cepelHboMY, CKiIalla: Ha MepiLy 100y
(30,0+1,26) mxm?, Ha Tpetio — (33,1£1,55) mxm? , Ha chomy — (39,8+1,83) mxm* [Ipu
1IbOMY, Ha 3-10 Ta 7-My 100y MU BiJ3Ha4anu (parMeHTAIlil0 MOOIMHOKUX M'S30BUX
BOJIOKOH, 30HU MI10QIOpUIIsIpHOT JereHepaiii 1 JUISHKA 3 PO3BOJOKHEHHSIM 1
XBUJICTIOIIOHOIO 3BUBUCTICTIO, HEPIBHOMIPHICTH 3a0apBJICHHS CapKOIIJIa3MH €03UHOM,
rmbyacTuii posnaa miodiOpun kapaiomionutiB. Ha cboMy 100y MM BHUSBIISUIH
MOOMHOKI KapIIOMiOIIUTH 3 03HAKaMH KOHTPAKTYPHOTO TOIIKOKEHHS: TIOCUICHHSIM
aH130Tporii A-auckiB Mio(hiOpuUil 31 CTOHIIEHHSIM 130TPOIHUX JIUCKIB JIO iX MOBHOTO
3MUTTS Ta YTBOPEHHS CYIJIBHOTO aHI30TPOITHOTO KOHTJIOMEpary, B SKOMY HeE
BH3HAuajiacs MomnepeyHa nocMyroBaHicTh. [lounHatroun 3 TpeThoi 100U, XpOMaTHH
anep 30epekeHUX KaplOMIOLUTIB OyB KOHJIEHCOBAHUM M0 niepudepii sapa y BUTIISLAL
YITKO BHUPAXEHOT'O HalllapyBaHHSA 3 HEPIBHUMH OOpucCaMH, a TaKOXX YTBOPIOBaB
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HEBEJIMKI TPyJIoYku y HeHTpi sapa. Kpim Toro, Ha cboMy 00y MU CIIOCTEpiraiu
SBHILA K AIONTO3y, TaK 1 HEKPo3y KapaiomionuTiB. Ha cekomy 100y y Miokapai Mu
BUSIBJSUTM TIOOJIMHOKI ApiOHI BOTHHINA 3 BHUPA3HOK BakyoJizamiero (0aJIoHHOIO
nucTpodiero) KapIioMionuTiB. byp-ska KIIITHHHA PEakilis Ha YIIKOKEHI MiOIUTH
Oyra BiACYTHS.

Bxxe Ha Tpetio mo0Oy y cTpomi cepreBoro M'sizy Ta Oa3anpHIN TUTACTHHII
EHJO0Kaply MU 3yCTpidain ApiOHI MaodnucenbHi JiM(o-TicTionuTapHi iHGUIETpaTH 3
HEBEJIMKUM YHUCJIOM akTUBHHX (iOpobisactiB. Ha cboMy n00y 3amanbHa KIIITHUHHA
iHpUIbTpamis Oyna OUIbII BUPAXKEHOIO, MU BHU3HAYAIM HASBHICTH MOOJUHOKHUX
akTUBHUX (P1OpoOIACTIB, 30KpEeMa B CyOeHA0Kap IialibHIi 30H1 (puc. 3).

Z , ,
Puc. 3. Ennokapn miypa 3 OMIKOBOIO TpaBMOIO Ha TpeTio 100y (1 — akTuBHI

¢bi16pobnactu, 2 — BorHmieBi miMdo-iazMoruTapHi iH(ineTpatn). 3abapBieHHS
reMaTOKCHJIIHOM Ta €o3uHOM. X 400 [aémopcokuii].

BucHoBku. Takum 4YMHOM, JaHI TICTOJIOTIYHOTO MAOCIIJKEHHS CBIIYaTh IIPO
HAsBHICTh 3HAYHUX JUCTpOPIUHUX (a, OCOOJMBO HaA ChOMY 100y, TaKOX
HEKpPOOIOTMYHUX Ta HEKPOTHYHHUX) 3MIH CHEliali30BaHUX (PYHKIIOHATBHUX KIITHH
CepLEBOro M'si3y, MOPYLIEHHS MOro S>KMBJIEHHS BHACHIZOK YIIKO/DKEHHS CYyAWH
reMOMIKPOIMPKYJISTOPHOTO pycia Y €KCIEPUMEHTAIbHUX TBAPUH Yy PaHHS CTPOKU
IIpU OMIKOBIN TPaBMi.
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NMPUBUBINHINA 30HI IIJIACTA
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3100yBay Apyroro (MaricTepCchbKOTo) PiBHS BUIIIOI OCBITH
cnemiaigbHocTl 185 «Hadrorasosa iHxeHepist Ta TEXHOJIOT1»
OIIII «Bunoodysanus HadgTH 1 razy», (IGHTYHI)
YKPATHA

CknanHicTh BUAOOYTKY 3ajJUIIKOBUX 3amaciB HaQTH 1 razy IMOB’si3aHa 3
0COOJIMBOCTSIMU PO3POOKH MOKJIAAIB HA 3aBepIIAIbHIN CTali, sIKa XapaKTepU3y€eThCA
HU3BKMMHU 3HAYEHHSIMU IUIACTOBOTO THUCKY, HU3BKOJEOITHICTIO Ta OOBOJAHEHHSM
CBEPJIOBUH 3 PI3HUMH YCKJIAJIHEHHSIMH Y TIpoIieci X ekcruryarartii [ 1-4]

Po3pobka  ra3okoHIEHCATHUX  POJOBHUIL 32  BOJOHAMIPHOTO  PEXKUMY
XapaKTEPU3yEThCSl HEPIBHOMIPHUM TIEPEMINICHHSIM Ta30BOJSHOTO KOHTAaKTy B
3aJIEKHOCTI B (DUIBTpAIlifHO-EMHICHIX TTapaMeTpiB MPOAYKTUBHUX TacTiB [2]. e
NPU3BOJUTH IO «SI3UKOBOTrO» OOBOJHEHHS Ta 3alleMJICHHS BOJOI0 3aJMIIKOBUX
3amaciB razy. B 0OBo/HEHI 4acTHHI TOKJIAAy 3aIHIIAE€ThCS MIKpO3alleMJICHUH ra3
Yyepe3 HEMOBHE HOro BUTICHEHHS BOJIOI0, @ TAKOK 3HAYHUM 00’ €M MaKpO3aIeMJIEHOTO
ra3y, 3yMOBJICHUI HEPIBHOMIPHUM NepeMilieHHsAM (HpOHTY BoaH [4].

HeoOxiHICTh BUyYEHHS 3aJIMIIKOBHUX 3alaciB BYIJIEBOJHIB 3 BHCHa)KEHHX
POJOBUINl 3yMOBWJIA TIOIMIYK €AMHOTO IHCTPYMEHTY, IO JacTh MOXJIHUBICTb
KOMILJIEKCHOTO MIAXOAY [0 BHpIIIEHHSA Mpo0JieM 3 YAOCKOHAJIEHHA I1CHYHOYHMX
TEXHOJIOT1 pO3pOOKH poAOBHIL. TaKuM IHCTPYMEHTOM B YMOBAX CYy4aCHOTO HAyKOBO-
TEXHIYHOTO PO3BUTKY € TPUBUMIPHI MOCTIMHO JiI04l T'€0JOTr0-TEXHOJIOTTYHI MOJENI
POJIOBHII] BYTJICBOIHIB.

TpuBumipHa MOCTIMHO Ait0Ya MOJENb TPEACTaBIIE COO0I0 00’€MHY IMITAIlIO
pOJIOBHUINA, IO 30€pIracThCsl y TaM’siTI KOMIT IOTepa Ta J03BOJISE JOCTIIHKYBAaTH 1
MPOTHO3YBATH TPOIECH, IO MPOTIKAIOTh Yy TUIACTI B mporieci po3podku [3]. s
CTBOPECHHSI TPUBUMIPHOI TIIPOJAMHAMIYHOI MOJENI BHKOPUCTAHO TMPOTPAMHE
3abesneueHHs Petrel&Eclipse.

Bukonano mochimpkeHHS BIUIMBY Ha KOEQIIIEHT BYTJIEBOIHEBUIYUYCHHS
3BOPOTHOTO HArHITAHHS CYXOIO Ta3y 3a PO3MIIIEHHS HArHITAIbHOI CBEPIJIOBUH Ha
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Bigctadi 1300 M Big BuaoOyBHOI. ISl OLIHKK pe3y/bTaTiB BU3HAYAIM HAKOIMYCHI
BUIOOYTKM Ta3y Ta KOHJEHCaTy, pO3paxoByBaId KOEQILIE€HT Ta30BUIYYCHHS Ta
KOHJICHCATOBUTYYCHHSI.

Ha pucynky 1 300pakeHO AMHAMIKY TIUJIACTOBOIO THCKY, AeOITy Ta3y Ta
KOHJCHCATy MpH HAarHiTaHHI CyXOro ra3zy B MOpPIBHAHHI 3 BapiaHTOM pO3pOOKHU
MOKJIaly Ha BUCHAKEHHS, a HA PUCYHKY 2 - TUHAMiKa HAaKOMUYECHUX BUIOOYTKIB ra3y
Ta KOHJEHCATy MPHU HArHITaHHI CyXOro raszy mpoTsarom 12 micsmiB Ta mpu po3poOiii
NOKJIay Ha BUCHakeHHs Ha repiof 3 01.01.22 p. mo 01.01.2042 p.

I Fiald, Gas production rate
\\ i
. i |
r

N . st
St H Ea==EEg =5

0) B)

Pucynok 1. /[unamika rmiacToBoro TUCKy (a), 1e0iTy razy (0) Ta KoHaeHcaTy (B) s
BapiaHTy 3 PO3POOKOIO MOKJIaAy Ha BUCHAXKEHHS (CYIIUIbHA JIHIS) Ta 3
HIATPUMYBAHHSIM IUIACTOBOIO TUCKY (ITyHKTUPHA JIIHIS)

* Po3pobiieno asmopamu Ha 0CHO8I pe3ynvmamis mooeniosants 6 113 Petrel & Eclipse

Field, Gas production cumlative Field, O production cumulative

a) 0)

PucyHnok 2. JlnHamika HaKOTMMYEHUX BUIAOO0YTKIB rasy (a) Ta KoHaeHcary (0) npu
HarHITaHHI CyXOTO Ta3y MpoTATOM 12 MiCSIIiB Ta IpH po3po0ili MOKIALy Ha
BUCHAKCHHS
* Po3pobaeno asmopamu Ha ocHosi pe3yibmamis mooentosanns 8 113 Petrel & Eclipse

B pe3synbrari BOpOBa)KEHHSI TEXHOJIOT1] 3BOPOTHOIO HATHITAHHS CYyXOTO ra3y B
MJaCT BAQJIOCS JOJATKOBO TMIATPUMYBATH Ha CTAJIOMY pIiBHI Je0IT KOHACHCATY
npoTsrom 13 MicIliB, miciig 4oro sk 1 y 0a30BoMy BapiaHTI BiOyBa€eThCs Pi3KHii cria.

Ha pucynky 3 nmokazano 3D po3nojaii KOHASHCATOHACHUYEHOCTI CTAaHOM Ha Pi3H1
JaTH pO3pOOKHU MOKIAMy 3 MIATPUMAHHSIM TUIACTOBOTO THUCKY.
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2023-01-01

2026-01-01

2032-01-01 204201-01

Pucynoxk 3. 3D po3mois KOHJeHCATOHACHYEHOCTI TTOKJIay Ha TOYaTKy PO3pOOKU
(2022-01-01) Ta na xineup (2042-01-01) po3poOku MOKIIALy TpU BIPOBAHKEHH1
CalKJIIHT-TIPOIIECY
* Po3pobiieno asmopamu Ha 0CHO8I pe3yivmamis mooeniosarts 6 113 Petrel & Eclipse

Ha pucynky 4 3o00paxeHa JMHaAMIKa 3aJIGKHOCTEH Koe(]iIlieHTIB Ta3o- Ta
KOHJICHCATOBUJIYUCHHS MPU PO3pOOIIl MOKIaAy Ha BUCHAXKEHHS Ta MPHU MiATPUMaHHI
MJIaCTOBOTO THCKY Ha PIBHI TUCKY IMOYAaTKy KOHJEHcalli mpoTsaroMm 12 micsuiB 31
3BOPOTHUM HarHiTaHHSIM BChOT'O BUJOOYTOT0O CyXOTo rasy.
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Pucynok 4. Jlunamika Koeili€HTiB Ta30BUITyYCHHS (a) Ta KOHJAECHCATOBHIIYYEHHS
(6) ny1st JOCIIIKYBAaHUX BapiaHTIB
* Po3pobieno asmopamu Ha 0CHOBE pe3yivmamie mooentosanis 6 113 Petrel & Eclipse

Sx moka3ytoTh rpadiyHi 3aJ€KHOCTI PHUCYHKY 4 JHMHaMiKa  KOE(IIIE€HTIB
ra30BWIYYEHHS Ta KOHJIEHCATOBWJIYYEHHS ISl AOCIII)KYBaHMX BaplaHTIB 3POCTAE,
OJIHAK TOYMHAIOYM 3 IEBHOTO MOMEHTY 4Yacy BaplaHT 3 HarHiTaHHAM Jla€ BHIII
3HAUYCHHA KOE(]IIIEHTIB TOPIBHIHO 3 0a30BUM BapiaHTOM, IO CBITYUTH IPO
€()EeKTUBHICTh HAarHITAaHHS 3BOPOTHOIO ra3y B IJIAcCT.

I'padiuni 3anexnocTi (pucyHku 1 —4), € aBTopcbkumMu. Bonn otprumaHni 0coOMCcTO
aBTOpaMHU B pe3yjbTaTl MPOBEICHHS JOCIIPKEHh Ha 0a3l TPUBHUMIPHOIO
TIAPOAMHAMIYHOTO MOJENIOBaHHA y mporpaMHomy komruiekci Petrel&Eclipse ms
MOJIETTLHOTO TTOKJIay.

BukoHaHO JOCHIIKEHHS 3BOPOTHOTO HArHITaHHS CyXOro ra3y B IUIacT (CallKJIiHT-
npoliec) 3 BUKOpucTaHHAM mnporpamu Petrel&Eclipse i rinoTeTHuHOro moknianmy.
CaifkIiHT-TIpoIIeC T03BOJISIE MATPUMYBATH CTA01IbHY MPOAYKTUBHICTH CBEPJIOBUHU,
3MEHIIy€ BTpPAaTU BYTJIEBOJHIB 4Yepe3 HAKOMMYEHHS KOHJIEHCATy 1 3abesneuye
JOBroTpuBaje i e(eKTUBHE BUKOPUCTAHHS Fa30KOHIEHCATHOTO POJIOBUIIIA.
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Abstract: This study examines the modelling of semantic oppositions in Slavic
languages within the broader methodological framework of the Digital Humanities.
Rather than treating opposition as a rigid binary contrast, the paper treats it as a
semantic dimension that becomes visible through the interaction among paradigmatic
differentiation, contextual activation, and probabilistic expectation. Drawing on
developments in cognitive lexical semantics, predictive processing research, and
information-based measures of semantic similarity, the paper outlines a modelling
strategy that integrates corpus analysis with computational simulation. Particular
attention is given to the structural characteristics of Slavic languages, whose rich
morphology and flexible syntax complicate simplified oppositional schemata. The
argument advanced here is that semantic opposition is not merely a structural relation
between lexical units but a cognitively activated and evaluatively shaped configuration
that emerges in discourse. By combining theoretical reflection with computational
applicability, the study seeks to contribute to ongoing discussions on contrast
modelling in Slavic linguistics and to demonstrate how Digital Humanities can support
fine-grained semantic analysis.

Keywords: semantic opposition; cognitive modelling, Slavic languages, Digital
Humanities, lexical semantics

Contemporary linguistics has undergone a significant reorientation in its
theoretical focus. The earlier principle of examining “language in and for itself” has
gradually been replaced by a triadic framework that situates language within the
dynamic interaction of language, culture, and the human being. Linguistic inquiry
increasingly embraces interdisciplinarity, methodological plurality, and a culture-
centred perspective. Research conducted along the language — human axis is concerned
not only with the structural organisation of linguistic systems but also with the role of
the speaker as a cultural subject and as a producer of meaning. This shift has led to an
observable expansion of linguistic theory into adjacent fields such as cognitive science,
anthropology, and discourse studies.
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Within this evolving intellectual landscape, digital technologies occupy a
distinct and increasingly transformative position. Although computational tools have
long been employed in linguistic research, their contemporary function extends beyond
technical assistance. Digital methodologies now constitute analytical environments
that enable large-scale data processing, probabilistic modelling, and the systematic
exploration of semantic regularities. In this sense, Digital Humanities do not merely
provide instruments; they reshape the epistemological conditions under which
linguistic phenomena can be described and interpreted.

It is precisely within this interdisciplinary and technologically mediated context
that the study of semantic opposition acquires renewed relevance. Semantic opposition
has traditionally been analysed as a structural relation within lexical or grammatical
systems. However, when situated within the broader framework of language — culture
— human interaction and examined through computational modelling, opposition
reveals a more complex status. It emerges as a dynamic semantic axis whose realisation
depends on contextual activation, distributional tendencies, and cognitive processing
mechanisms. The integration of theoretical linguistics with digital methodologies thus
creates the conditions for rethinking oppositional structures not as static binary
contrasts, but as cognitively salient configurations embedded in discourse and
conceptual organisation.

1. Conceptual Premises and Research Focus

Semantic opposition has long been regarded as one of the organising principles
of linguistic structure. It participates in lexical differentiation, grammatical contrast,
and broader conceptual categorisation. Structuralist accounts treated opposition
primarily as a systemic relation between units. Later developments in lexical
semantics, however, increasingly emphasised the cognitive dimension of meaning
formation [1]. Although opposition has been extensively theorised, its computational
modelling remains comparatively underexplored. This is particularly true for Slavic
languages. Their inflectional density, aspectual systems, and relatively flexible word
order complicate straightforward binary representations. Simplified oppositional
schemes often fail to capture the layered interaction between morphology, discourse,
and evaluative nuance. The present study, therefore, does not aim to catalogue
antonymic pairs. Instead, it proposes a framework in which opposition is treated as a
semantic axis whose realisation depends on contextual activation and probabilistic
distribution. The emphasis falls on modelling conditions under which contrast becomes
cognitively salient.

2. The Category of Opposition: From Structural Differentiation to
Conceptual Organisation

In structuralist theory, opposition is defined as a relational difference between
units within a system. Such differences are often formalised as binary contrasts and
treated as constitutive of linguistic value. However, this structural perspective, while
analytically rigorous, tends to abstract opposition from its cognitive and contextual
activation. From a cognitive standpoint, opposition is not merely the coexistence of
two mutually exclusive features. It represents a structured conceptual relation that
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organises experience along evaluative and contrastive dimensions. Conceptual
structuring itself is grounded in embodied, metaphorically organised systems of
meaning [2]. Therefore, the opposition participates in the stabilisation of conceptual
boundaries and in the hierarchical organisation of semantic domains. In this
framework, semantic opposition should be understood as a dynamic relation
characterised by paradigmatic differentiation, contextual activation, graded evaluative
polarity, and cognitive salience, all of which depend on predictability.

3. Cognitive Mechanisms Underlying Oppositional Structuring

3.1 Predictive Processing and Informational Load

Predictive models of language comprehension posit that interpretation involves
continuous anticipation of upcoming input. Processing difficulty correlates with
probabilistic expectation, as demonstrated in expectation-based models of
comprehension [3]. When linguistic material conforms to expectation, processing
proceeds with relatively low cognitive effort. When deviation occurs, cognitive
resources are reallocated. Oppositional structures frequently coincide with such
deviations. A lexical element that signals contrast introduces informational tension and
restructures the interpretative frame. In this sense, opposition is not solely a structural
relation but a processing event measurable in probabilistic terms.

3.2 Incremental Representation and Cognitive Architectures

That means construction is incremental and context sensitive. Cognitive
architectures such as ACT-R have demonstrated how formal linguistic representations
can be integrated into models of real-time processing [4]. Within such systems,
syntactic parsing and semantic representation are continuously updated as discourse
unfolds. Semantic opposition often becomes fully interpretable only within a
sufficiently developed discourse context. Therefore, modelling opposition requires
mechanisms that capture dynamic contextual updating rather than static lexical
relations.

3.3 Semantic Distance and Information Content

Information-theoretic approaches introduce a quantitative dimension to
semantic analysis. By calculating shared information content between lexical items
within hierarchical structures, it becomes possible to approximate semantic proximity
and contrast. Resnik’s information-based similarity measure provides a formalised
method for evaluating semantic relatedness within taxonomic systems [5]. Although
similarity and opposition are distinct phenomena, they are structurally interconnected.
Increased semantic distance within a structured taxonomy may correspond to
heightened conceptual contrast. Such measures offer an operational instrument for
large-scale corpus analysis.

4. Methodological Integration within Digital Humanities

Digital Humanities provide an empirical environment for testing theoretical
assumptions regarding semantic opposition. Large, annotated corpora enable the
identification of recurrent contrastive configurations. Distributional analysis,
probability modelling, and semantic distance metrics allow researchers to observe how
oppositional structures are realised in actual language use. Importantly, corpus
evidence frequently reveals asymmetries within oppositional pairs. One pole may
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display greater frequency, broader collocational range, or stronger evaluative marking.
Such asymmetries contribute to the internal structuring of semantic axes and support
interpreting opposition as a graded conceptual relation rather than a purely symmetrical
binary construct.

5. Conclusion

Semantic opposition should be conceptualised as a cognitively activated and
structurally organised relation embedded in conceptual and probabilistic systems. Its
modelling requires theoretical precision and methodological integration. By combining
cognitively grounded lexical semantics [1], embodied conceptual theory [2],
probabilistic models of comprehension [3], cognitive architectures [4], and
information-theoretic measures of semantic similarity [5], Digital Humanities offer a
coherent framework for investigating oppositional structures in Slavic languages.

The theoretical contribution of this study lies in repositioning opposition from a
static binary contrast toward a dynamic semantic axis embedded in contextual and
probabilistic structures.
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ETUYHI TA ITIPABOBI BUK/IUKU BUKOPUCTAHHA
IITYYHOI'O IHTEJIEKTY Y CHOPTUBHIN
AKYPHAJIICTHUIII

Boituenko bornan B’aueciaaBoBuu

acmipast
XHY imeni B.H. Kapazina

CtpiMKe BIPOBAIKEHHS CHUCTEM IITYYHOIO IHTENEKTY Yy pelakiiiHi Mpouecu
Cy4acHHUX MeJlia ICTOTHO TpaHChOpMY€E HE JIMIIE TEXHOJOTTUHHUH 01K KYpPHAIICTChKOI
TUSAJIBHOCTI, a ¥ ii mpodeciiino-eTnuHi 3acaau. OcoOJMBO BIAYYTHUMHU 111 3MIHHU € Y
cdepl CIOPTUBHOI KYPHATICTUKH, sIKa (PYHKIIIOHYE B YMOBAaX BHCOKOI KOHKYPEHIII],
OMEpPAaTUBHOCTI Ta  €MOLIMHOI  3amydeHocTi  ayaurtopii.  Ceoromnmi LI
BUKOPUCTOBYETBCS ISl aBTOMATH30BAaHOI reHepallli HOBUHHMX 3aMITOK Ha OCHOBI
CTaTUCTUYHMX JIaHUX, TPAHCKpUOYBaHHS IHTEPB’I0, TNEpEKIaay Marepiajis,
MepCOHAJI3allli HOBUHHUX CTPIYOK, MOLIYKY 1H()OpMAIHHUX TPUBO/IB Y COLIIATIBHUX
Mepexkax, a TaK0K CTBOPEHHSI CHHTETUYHUX 300pakeHb 1 BIJEO.

VY HayKOoBOMY AMCKYpCl Jie[lajl YyacTillle HaroJolyeThCs, M0 NpodieMa Mnojisrae
HE Y «IITy49HOMY 1HTENIEKTi 3arajioM», a B KOHKPETHHUX MPAKTUKAX HOTO 3aCTOCYBaHHS.
Tak, y Pexkomenpmamii 100 €THKHM IITYYHOTO IHTENEKTY MIJKPECITIOETHCA
HEOOXIJTHICTh MPO30POCTI Ta MOSACHIOBaHOCTI anroputMiuyHux pimens (UNESCO,
2021) [3]. Iloxi6HO1 mo3wutii qorpumMyeThes 1 ['pyna Bucokoro piBHs €BponenchKoi
Kowicii 3 murans I, sxa y «Ethics Guidelines for Trustworthy Al» Haronomrye Ha
MPUHIKINAX MiA3BITHOCTI, 3a100IiraHHs MIKO/1 Ta IMOBaru 10 (GyHIaMEHTAIbHUX TIpaB
moaunu (European Commission, 2019) [4].

Opniero 3 HaMOUTBII JOUCKYCIMHMX MpoOJIeM € JOCTOBIPHICTH 1H(OpMaIi,
srenepoBanHoi IIII. ['eHepaTuBHI MojeNl  ONTUMI3OBaHI  Hacammepen Ha
MpaBIoONoAIOHICTh (opMystOBaHb, a HE Ha ICTUHHICTH (akTiB. BoHUM MOXKYTh
CTBOPIOBATH TaK 3BaH1 «TaIIOIMHAIID — BUTQ/IaH] IIUTATU, IOMUJIKOBI MTOCUJIAHHS Ha
JpKepena ab0 HETOYHI CTAaTUCTUYHI AaHl. Y CIOPTUBHIN XKYpPHAJIICTUII L€ OCOOIMBO
He0e3MeYHo, aJKe HEeMpaBAMBI MOBIAOMIIEHHS MPO TPaBMH, JAOIIHT, KOHTPAKTH YU
MIPUBAaTHE JKUTTSA CIIOPTCMEHIB 37aTHI CHPUYMHWTH CYTTEBY penyTamiiiHy Ta
¢dinancoBy mikony. MikHaponHa deepailisi KypHAIICTIB y CBOiX PEKOMEHJIAIlIsIX
HaroJsiourye, uio pe3yiabratu poootu 11 He MOXKyTh BBaXXaTHCS KYPHATICTUKOIO 0€3
HaJISKHOI JIFOJICHKOT TIEPEeBIPKHU Ta peaakiiiiHoro koutpoito (International Federation
of Journalists, n.d.) [5].

He wmenm BaxiamBoro € mpoOiema mpo3opocTi. Skimo aymuropis He
noindopmoBana npo Bukopuctands I mix yac cTBopeHHs Martepiaiy, 1€ TiApUBae
noBipy 10 Meia. Oco6MBO1 yBaru noTpe0yoTh BUMIAAKU 3aCTOCYBAHHS CHHTETUYHUX
300pakeHb ab0 BiIEO CIMOPTCMEHIB, @ TAKOX Marepiajiu, 110 IMITYIOTb aBTOPCHKY
aHamiTUKy. IIpUHIMI TOSCHIOBAHOCTI QJITrOPUTMIB, Ha SKOMY HamloJsArarTh
MikHaponHi opranizauii (UNESCO, 2021) [3], crae HEOOXiHOIO YMOBOIO
PEeIaKIIHOI M1I3BITHOCTI.

160



PHILOLOGY
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

OxpemMuM 0O5I0KOM TMOcTae mnpobiemMa yrepemkeHb. CHOPTHUBHUN JTUCKYpC
TpaJULIHHO MICTUTh T'€HAEPHI, pacoBl Ta HAIIOHAIbHI CTEPEOTUIH. SIKIIO MOjeni
HABYAIOTHCS HA MOJIOHUX MacHBaX TEKCTiB, BOHH BIATBOPIOIOTH 1 HABITH IMIJCHITIOIOTh
i HapatuBH. Lle 0cOO0MMBO MOMITHO y KOPOTKHMX aBTOMAaTH30BaHUX (opmaTax —
HOBUHHUX ITIIBOJIKAaX, CTATUCTUYHUX OTJIAIaX, KOMEHTapsX. Biarak pegakiiii moBUHHI
BIIPOBAKYBATH PETYJIAPHUI ayAUT TUOBUX (OPMYIIIOBAHb 1 PO3POOISTH BHYTPIIIHI
CTaHJIApPTH LIOJI0 YyTIUBUX TEM.

[IpaBoBe perysaoBaHHS WITYYHOTO IHTEJIEKTY TakoX TIiepeOyBae Ha erarli
akTuBHOTO (opmyBaHHs. BaxnuBum kpokom crano yxBayieHHs Pernamenty (€C)
2024/1689 (Artificial Intelligence Act), sikuii 3aKpiIuItO€ pU3UK-OPIEHTOBAHUHN IT1IX1]T
no perymoBanHa I Ta BBOAMTH O0OB’S3KM WIOJNO MPO30OPOCTI W YMpaBIIHHA
pusukamu (European Union, 2024) [1]. Kpim Toro, PamkoBa konBeHitist Pagu €Bponu
PO MITYYHUH THTENEKT 1 MpaBa JIOJUHU HAroJOIlIye HAa MPIOPUTETI MpaB JIOJUHU
npotsiromM yceoro xkutteBoro nukiy III-cuctem (Council of Europe, 2024) [2]. i
JOKYMEHTH (OPMYIOTh HOPMATHBHUN OpPIEHTHP 1 JJIA Meia, 110 MPaloTh 1032
Mexxkamu €C, 30kpeMa B YKpaiHi.

[IpoOnemaTuka aBTOPCHKOIO IpaBa Mae€ MOABIMHUN BHMIp. 3 OJHOTO OOKY,
HWOeThCs MpO MPAaBOMIPHICTh BUKOPUCTAHHS JKYPHAIICTCBKUX MaTepialliB IS
HABYaHHS MOJIENEi; 3 1HIIOrO0 — MPO MPABOBUM CTaTyC 3T€HEPOBAHOTO KOHTEHTY.
bropo aBTopcrekoro npasa CILA y 3Biti «Copyright and Artificial Intelligence: Part 2
— Copyrightability» 3a3Ha4ae, 1110 0XOPOHO3aTHICTh MTOTPEOY€E HASIBHOCTI JIFOJICHKOTO
aBropctBa (U.S. Copyright Office, 2025) [6]. Biarak maTepianu, CTBOPEH1 BUKIIOYHO
Il 6e3 TBOpUOro BHECKY JIIOJMHU, 3a3BHUYail HE MIAJIATAI0Th aBTOPCHKO-IPABOBOMY
3axucty. JlJis CHOPTUBHUX peAakiliid 1€ O03Hayae HEOOXITHICTh JIOKYMEHTYBaHHS
JIOJCHKOTO BHECKY Y CTBOPEHHS MaTepiaiy.

OcobnuBoi yBarum mnorpedye muTaHHa BianosimambHOCTI. fAkmo LI renepye
nudamaliiifHe TBep/UKEHHS, FOPUINYHA BIAMOBIIAIBHICTD, SIK IPABUIIO, 3aIUIIAE€THCS
Ha penakiii ado XypHamicToBl. TomMy BaXJIMBO (IKCYyBaTH MPOIEC MiATOTOBKU
Marepiaiy, JpKepelia JaHUX Ta MpaBuiia Bepudikariii.

[IpakTnyHl pekoMeHnalii JUisi CHOPTHUBHUX PEAAKUIA MOXYTh BKIIIOUYATH:
pO3pOo0JeHHsT  BHYTPIIHBOI MOMITUKA  BukopuctanHsa II;  3ampoBamxeHHs
000B’s13K0BO1 Bepu(iKalii Jyisl 4y TIAMBUX TEM; MapKyBaHHs MaTepialliB, CTBOPEHUX 13
BukopuctanuaMm II; 30epekeHHs JIOTIB 1 BepCiii YEpPHETOK; HABUYAHHS MEPCOHATY
ocHOBaM AI-rpamMOTHOCTI; MiHIMI3aIl1I0 0OPOOKU MEPCOHATILHUX JAHUX CIIOPTCMEHIB.

OTxe, 3aCTOCYBaHHS IITYYHOTO IHTEJNEKTY y CHOPTUBHIA JKypHANICTULI €
HEMUHYYHM €TaroM ii TeXHOJIOTTYHOTO PO3BUTKY. BogHOUuac 6e3 HaJIe)KHUX €TUIHUX
CTaHJApTIB 1 MPABOBUX MEXaHI3MIB BOHO MO€ TTOCHJIUTA CUCTEMHI TPOOIeMHu Meia
— TIOBEpPXOBICTh, CEHCAIIIWHICTh, PO3MHUBaHHA aBTOpcTBAa. CydacHi MiXHaApOIHI
nokymeHTH (European Union, 2024; Council of Europe, 2024; UNESCO, 2021)
3a/1al0Th OPIEHTHUPHU MPO30POCTI, MIA3BITHOCTI Ta MOBaru A0 Mnpas JoauHu. I[Iporte
KJIFOYOBA POJIb y 3a0e3MeueHH1 BIANOBIAaabpHOro Bukopructanus 111 Hamexxuts camum
penaKiiisiM, SKi MarTh TMOEJHATH TEXHOJIOTIYHI MOXJIMBOCTI 3 TpodeciiHUMU
CTaHIapTaMH KYPHATICTUKH.
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ITPOBJIEMH BUKJIATAHHSA YKPATHCBKOI MOBH SIK
IHO3EMHOI TYPEIHBKUM CTYJAEHTAM

JIutBuH Osena QuiekcaHapiBHA
KaHauAaT (UTOOTIYHUX HAYK, TOLIEHT Kadeapu ykpaiHChKOT ¢inonorii 1 icTopii
XapKiBCbKUI HalllOHAIBHUN eKOHOMIuHUH yHiBepcuTeT iMeHi C. Ky3Hers

CygacHi mporiecu iHTEpHAIIOHAJI3allii BUIOI OCBITH 3YMOBJIIOIOTH 3POCTaHHS
KUIBKOCTI 1HO36MHHUX CTYJICHTIB y BITUYM3HSHUX YHIBEPCUTETaX, 30KpeMa 3/7100yBayiB
13 Typenpkoi PecnyOniku. 3 orsimy Ha 1e ykpaiHChka MoBa sK 1HO3eMHa (YMI)
HaOyBae 0COOJIMBOIO 3HAYCHHS HE JIMIIE SK 3aci0 HaBYAJIbHOI KOMYHIKAIli, a U sK
THCTPYMEHT COIIOKYJIBTYPHOT ajanTariii CTyI€HTIB O HOBOI'O MOBHOTO il OCBITHBOTO
cepenoBuIla. BinbHe BOJOMIHHSA YKPAaiHCBKOIO MOBOIO € BaXKJIMBOK YMOBOIO
YCHIIIHOTO HaBYaHHS, NpOo(deciifHOi MiITOTOBKKM Ta MIDKKYJIBTYPHOI B3a€MOJIIi
TYypELbKHUX CTYJECHTIB.

Opnnak nponec BukiananHs YMI TypenbKOMOBHIN ayIUTOPii CyNpPOBOIXKYETHCS
HU3KOI 00’ €KTHMBHUX TPYAHOUIB, 3YMOBJIEHUX THIIOJOTIYHUMHU BIJIMIHHOCTSMH
YKpaiHCBKOI Ta TypelbKoi MOB, crieln(iKO0 MOBHOI 1HTEp(]epeHLii, 0COOIUBOCTAMHU
HalllOHAJIBHO-KYJBTYPHOIO CBITOIJISAY 3400yBayiB OCBITH, a TaKOX MOTPeOOIO B
ajganTamii HaBYAJIbHO-METOAMYHMX MarepiamiB. [li 4YMHHHMKM  aKTyami3yloTb
HEOOXIJTHICTh KOMIUIEKCHOTO aHajizy MpoOJeM BHKJIAJAHHSI YKPaiHChKOI MOBH
TYpEUbKUM CTYJIE€HTaM 1 MOIIYKY €(EeKTUBHUX METOAUYHUX PIIICHb.

[IpoOnemu  BuknaganHs YMI akTUBHO  JOCHIKYIOTbCS B CydyacHId
JIHTBOIUIAKTHIN. Y HAYKOBUX IIpaIsix BITYM3HSHUX JOCIHIJIHHUKIB PO3TJISHYTO
3arajbHl TEOPETUYHI 3acaJii HaBUYaHHS 1HO3EMIIIB YKPaiHCbKOI MOBU, KOMYHIKaTHUBHI
M1X0/IU, TUTaHHS (POPMYBaHHS MOBHOI Ta MIXKKYJIbTYpHOT KOMITIETeHTHOCTEH. OKpemi
JOCIIKEHHS TIPUCBSYCH] aHAJI3y TUTIOBUX IMMOMHUJIOK CTYJICHTIB PI3HUX MOBHHX TPYTI,
mpo0aemMaM MI>KMOBHOT iHTEp(EpEeHIIii, ajanTtailii HaB4aJbHUX MaTEpiaiB.

Boanouac cneuudika HaBYaHHS YKpaiHCbKOI MOBH CaM€ TYpPELbKUX CTYIEHTIB
3AJIMIIAETHCS HEAOCTATHBO AOCHIKeHO. HasBHI po3BiIKM MatoTh (hparMeHTapHHA
XapakTep 1 37e01IbIIOT0 30CepeHKeH] Ha OKPEMUX MOBHHUX PIBHSAX 200 METOAUYHUX
acriektax. lle 3ymMoBmtoe motpedy B KOMIUIEKCHOMY JOCJIJIPKEHH1 JIHTBICTUYHUX,
METOJAMYHUX Ta MDKKYJbTYpHHUX MpoOsieM BukiananHd YMI TypenpkoMoBHIii
ayuTopii.

Meta pociaigeHHsl — TMpOaHATI3yBaTH OCHOBHI JIIHTBICTUYHI, METOJMYHI Ta
MDKKYJIBTYpHI TpobsiemMu BHKIagaHHS YMI Typeubkum CTyaeHTaMm 1 BU3HAUMUTHU
e(eKTUBHI IUISIXH iX MOJI0JIAaHHS B OCBITHROMY ITPOIIECI.

HaBuanus YMI rpyHTyeThCsl Ha CyKYyMHOCTI TE€OPETUYHHUX MOJIOKEHb Cy4YacHOi
JIHTBOJUIAKTUKH, 3aTJIbHOI Ta MPHUKJIATHOT JTIHTBICTUKH, TICUXOJIHTBICTUKH 1 Teopii
MDKKYJIBTYpHOT KOMyHiKalii. [1if yac miaroToBKy iHO3€MHUX CTYACHTIB BaXJIMBUM €
ypaxyBaHHsS HE JIHIIE MOBHOI CHUCTEMH, a ¥ COIIIOKYJIbTYPHHX, KOTHITHBHHX Ta
HalllOHAJTbHO-MOBHUX OCOOJIMBOCTEN 37100yBayiB.

YMI po3rnsinaroTe He Julle K 00’€KT BUBYEHHS, a K IHCTPYMEHT (OpPMYyBaHHs
KOMYHIKaTUBHOI ~ KOMIIETEHTHOCTI, III0  OXOIUIIOE  MOBHY,  MOBJICHHEBY,
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COIIIOKYJIBTYpPHY Ta  CTpaTeriuHy ckimagoBi. Takuii  miaxig — BIANOBigae
3araJbHOEBPOINEHCHKUM PEKOMEHAIlISIM MOBHOI OCBITH Ta OPIEHTYE BHKJIaJadya Ha
MpPaKTHYHE 3aCTOCYBAaHHS MOBH B pEATbHUX KOMYHIKATUBHHUX CHUTYaIlIsIX.

VY cydacHiit Mmetoauili Bukiaaaanua Y MI npoBinHe miciie mocijjae KOMyHiKaTUBHHIMA
MiAXi/7, COPSIMOBAaHUHN HA PO3BUTOK YMiHb YCHOTO M MUCEMHOTO MOBJICHHS B TUTIOBHX
CUTyalliIX TOBCAKJCHHOTO, HaBYaJbHOr0 Ta Npo(decifHOro  CHIUIKyBaHHS.
KomyHnikaTuBHA CIpSIMOBaHICTh HABYAHHS Nepeadadae akTUBHE 3aTyUCHHs CTY/ICHTIB
JI0 MOBJICHHEBOI MiSUTBHOCTI, MOJIEIIOBAHHS ABTEHTUYHHMX CUTYyalllll CHIJIKYBaHHS,
BUKOPHUCTAHHS JI1aJIOT1B, POJIbOBUX 1r0p, MPOEKTHUX Ta IHTEPAKTUBHUX (HOPM pOOOTH.

Baprto BpaxoByBatu Taki npuHIMNKM HaB4aHHS YMI, a came: QyHKIIOHAIBHOCTI
(MOBHI OJIMHUIII TIOTAFOTHCS B KOHTEKCTI iX peaIbHOr0 BUKOPUCTAHHS ); CHCTEMHOCTI 1
MOCTIIOBHOCT1 (3a0e3nedye moerarHe (opMyBaHHS MOBHHX HAaBHUYOK); a TaKOX
ypaxyBaHHs P1AHOI MOBU CTyAeHTIB. OCTaHHINH € 0COOJMBO 3HAYYIIMM y POOOTI 3
TypEeUbKHUMH CTYJIEHTAMH, OCKUJIBKU J03BOJISIE NMPOTHO3YBaTH THUIIOBI MOMUWJIKH Ta
CBIJIOMO TMPAIIOBaTH 3 SIBUILIAMHA MI>KMOBHOI 1HTEp(EpEHII].

OkpeMy poap y BUKIaJaHHI YMI Bigirpae MDKKYJIbTYpHUN MIAX1M, SKANA
nependayae O3HAWOMJIEHHS CTYACHTIB 3 KYJbTYPHHUMH HOPMAaMH, TpPaJULISIMHU,
0COOIMBOCTSIMH MOBJICHHEBOI MOBEAIHKM YKPaiHCHKOTO CycminbcTBa. DopMyBaHHS
MDKKYJBTYPHOI KOMIETEHTHOCTI CIIPHUs€ YCIIIIHIA COLllalbHIN afanTtaiii 1HO3eMHUX
CTYJCHTIB 1 MiABUILY€E IXHIO MOTUBAIIIIO 10 BUBYCHHSI MOBH.

OpHi€0 3 OCHOBHMX NPUYMH BUHUKHEHHS TPYAHOILNIB y TPOIECi HaBUaHHS
YKpaiHChKOI MOBU TYpELBKUX CTYJEHTIB € CYTTE€BI THUIIOJOTIYHI BIAMIHHOCTI MIX
JIBOMa MOBaMHU. YKpaiHChKa MOBa HAJIEKUTh JI0 1HAOEBPONEHCHKOI MOBHOI CiM 1, Ma€e
(hekTUBHY OYyIOBY, PO3Tally’KEHY CHCTEMY CJIOBO3MIHM Ta PO3BHMHEHI I'paMaTHYHI
Kateropii pojay, uncia ¥ BiaMmiHka. HatoMicTh Typerpka MOBa € ariifOTUHATUBHOIO;
BOHA XapaKTEPU3YETHCS UITKOO MOP(PEMHOI0 CTPYKTYpOIO CIJIOBA, BIJICYTHICTIO
Kareropii poay Ta (iIKCOBaHUM HAroJoCoM.

L1 po301’KHOCTI 3yMOBIIOIOThH CKJIAHOIII B 3aCBOEHHI YKPAiHCHKOI BIMIHKOBOI
CUCTEMHU, KaTeropii pojy iIMEHHUKIB, y3rOJKEHHS IPUKMETHUKIB Ta A1ECTIBHUX (HOPM.
OxpiMm TOTO, AN TYpEIbKUX CTYACHTIB HETUIIOBHMH € SIBUIA YEPTyBaHHS 3BYKIB,
BapIaTUBHICTh HArojocy, a Takox crneuudika (QyHKIIOHYBaHHS KaTeropii
JECTIBHOTO BUIY.

3icTaBHMI aHaNi3 YKPAiHChKOI Ta TYpPEUbKOI MOB JIO3BOJISIE HE JIMIIE MOSICHUTH
MOXO/KEHHSI THUIOBHUX TIOMUJIOK, a W CIyrye HIATPYHTSIM [UIsl pO3pOOJICHHS
e(peKTUBHOT METOAMKM HaBYaHHS. YpaxyBaHHS THUIOJOTIYHUX OCOOJIMBOCTEH
3a0e3mnedye JOIUIHHUI BimOIp BIpaB, palliOHATBHY TPE3CHTAIII0 HAaBYaJLHOTO
Marepiany Ta cupusie JOPMyBaHHIO CTIMKAX MOBHUX HaBHYOK.

doHeTUYHUN PIBEHb € OJHUM 13 HAWCKIAIHIIIUX JJIs OMAHYyBaHHS, OCKUIBKU
HAaBUYKH BUMOBH 3aKJIaJIAl0OThCS HA TIOYATKOBOMY €Talll i BU3HAYAIOTh MOJATBIINAN
PO3BUTOK MOBJICHHEBOT KOMIETEHTHOCTI. (OHETHYHI TPYIHOIl 3YMOBJEHI SK
MIDKMOBHOIO JH(EpEHIlialIli€ro, TaK 1 BILIMBOM (POHOJOTIYHOT CUCTEMH PIIHOI MOBH
CTYJIeHTIB (1HTep(EPEHIIETO).

VYkpaiHCbka MOBa XapaKTEPU3YEThCS PO3TaNTY)KEHOI CHUCTeMOw  (oHewm,
HAsSBHICTIO (DOHOJIOTIYHOT OMO3MLII 3a TBEPAICTIO / M SMKICTIO MPUTOJIOCHUX,
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BapIaTUBHICTIO HAroJIoCy Ta PO3BHMHEHOIO 1HTOHAIIIMHOI CTPYKTypor. HaTtomicTs y
TypeubKiii MOBi BiACYTHS (YHKI[IOHAJFHO 3HAYYIIA OMO3MIIS TBEPAUX 1 M’SIKUX
MIPUTOJIOCHUX, HATOJIOC Y OLIBIIOCTI CIIiB € (PIKCOBaHMM, a IHTOHAIIHI MOJIEN1 MalOTh
iHImry cnenudiky. YHACHIOK IOTO TYpelbKi CTYJEHTH YacTO TEepPEeHOCSTh
apTUKYJIIIHI Ta TPOCOAUYHI 0COOTMBOCTI PIAHOT MOBH Ha YKPAaiHCHKE MOBJICHHSI.

Opni€ro 3 HAUTUMNOBIMUX (POHETUYHHUX MPOOJIEM € PO3PI3HEHHS Ta BiITBOPEHHS
TBEpIUX 1 M’SKUX TMPUTOJOCHHUX, 30KpeMa B TO3UIli mepes rojlocHumH [i], [e] Ta
oroBanumu. Taki MOMUIKK TMPU3BOJATH HE JIMIIE JO TMOPYIIEHHS HOPMATUBHOI
BUMOBH, a ¥ J0 3MIHHM 3MICTY (IapOHIMIi), III0 CYTTE€BO YCKJIAIHIOE KOMYHIKAIIIIO.
3HauHI TPYJIHOIII BUKJIMKAE TaKOXK apTUKYJIALIS MPUTOJOCHUX 3BYKIB [r] 1 [X], sIK1 B
TypelbKiii MOB1 HE MalOTh MPSAMHUX (POHETUYHUX aHAJIOTIB, a TaKoXK adpukar [1], [4],
[[0K], 110 4YacTo CHPOIIYIOThCS a00 3aMIHIOIOTHCS OJU3BKUMHU 32 apTUKYJISALIEI0
3BYKaMH

[IpoGneMHOI0 ISl TYpelUbKUX CTYACHTIB 3aJMILAETHCS BHMOBA YKPATHCHKUX
TOJIOCHUX Yy HEHAaroJolleHii nmo3uuli. BiACYTHICTh SIKICHOI Ta KUIbKICHOI peayKIli
TOJIOCHUX Y TYpPEILbKii MOBI MPU3BOJIUTH JO HAIMIPHO YiTKOi BUMOBH a00, HAaBIaKH,
HEBUIPABJIAHOTO CIIOTBOPEHHS YKPAaiHCHKUX TOJIOCHUX, II0 HETATUBHO MMO3HAYAETHCS
HA aBTEHTUYHOCTI 3ByYaHHS MOBJICHHS

Oxkpemoi yBaru notpedye 3aCBOEHHS YKPAiHCHKOTO HAroJiocy, SKuii Ma€ BUIbHUH 1
pyxomuii xapaktep. CTyJeHTH, 3BUKII JI0 CTAaOUIbHOI aKIEHTyalli Ha OCTaHHbOMY
CKJIa/ll, YaCTO aBTOMAaTUYHO MEPEHOCATH LIE CTEPEOTUIl HAa YKPATHChKY JIEKCUKY, 1110
CIPUYUHSE CUCTEMHI MOMWIKU. lle 0coOnMBO MOMITHO y BIAMIHKOBHX (hopmax
IMEHHHUKIB Ta 0CO00BUX (POpMax Ji€CIiB 13 pyXOMUM HaroJIOCOM.

[HTOHAIIITH] TPYAHOLI BUSIBJISIOTHCS Y MOHOTOHHOCTI MOBJICHHSI, HEKOPEKTHOMY
oOpMIIEHHI NUTAJIBHUX 1 OKIMYHHUX PEUYEHb, a TAKOX Yy MOPYLIEHHI PUTMIKO-
MEJIOJUKN YKPAiTHCHKOTO BHUCIIOBIIOBAaHHS. Lle 3HMKy€e KOMYHIKATUBHY BHPA3HICTbD 1
MOY€ MIPU3BOJAUTH 10 XUOHOT IHTEpIIpETAaIlii.

Jist moponaHHS (POHETHMYHUX MPOOJEM Yy HaBYaHHI TYPEUbKHX CTYIEHTIB
JOLIJIBHO 3aCTOCOBYBAaTH CHCTEMHY pPOOOTY, IO OXOIUIIOE apTUKYJISLINHI BIpPABH,
CIIyXO-BUMOBH1 TpPEHIHTY, BUKOPUCTAHHA MYJIbTUMEIIMHUX MaTepialliB, a TaKOXK
€JIEMEHTU 31CTAaBHOTO aHalli3y (POHOJOTIYHUX cucTeM 000X MOB. EdextuBHUMU €
BIIPaBM Ha IMITalil0 3pa3KiB HOPMATHUBHOTO MOBJEHHS, poOOTa 3 MIHIMAJIbHUMH
rapamMi, BIJIIIPALFOBAaHHS IHTOHAIIMHUX MOJIEJIEH Ta MPOAKTUBHA KOPEKI(isi BUMOBH B
MpoIieci )KMBOi KOMYHIKaIlii.

Kommnekcaunit minxig 10 GopmyBaHHS (HOHETUYHOI KOMIIETEHTHOCTI HE JIMIIE
BJIOCKOHAJIIOE€ HABUYKH BUMOBH, a i MIHIMI3Y€ NICUXOJIOTTYHUIN Oap'ep y CIUIKYBaHHI,
0 € KPUTUIHO BKIIMBUM JIJIS1 YCIINIHOTO onaHyBaHHs Y MI

['pamatuuHuii piBEHB € OHUM 13 HANCKIAAHIIIMX CETMEHTIB JJIs1 TYPEIbKOMOBHO1
aynurtopii. Lle 3yMOBIEHO KapAWHAIBHUMH THUIIOJOTIYHUMH PO30LKHOCTAMH MIXK
(JIEKTUBHOIO CUCTEMOIO YKPATHChKOI MOBH Ta arilOTUHATUBHOIO OYJI0BOIO TYPELBKOI,
AK1 TPUHIIUIIOBO MO-PI3HOMY PENPE3EHTYIOTh TPaMaTUYH1 3HAUYEHHS.

OnHie0 3 HAWCKIAMHIMIMX JJIS 3aCBOEHHS € KaTeropis pojy, sika IMOBHICTIO
BIJICYTHS B TypelbKiii MOBi. CTyA€HTH 4acTO HE pO3Mi3HAIOTh I'PaMaTUYHUI pi] a00
MMOMUJIKOBO OTOTOKHIOIOTH HOTO BUKJIIOYHO 3 OlosioriyHo0 cTartio. lle mopomxye

165



PHILOLOGY
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

JIAHIIFOTOB1 TOMUJIKU B Y3TOJIXKE€HHI MPUKMETHUKIB, 3aHMEHHUKIB Ta A1ECTIBHUX (HOPM
MUHYJIOT0 Yacy. OcoOMuBy CKIAJAHICTh CTAHOBUTH 1IeHTU(IKALIS POAY IMCHHHKIB 13
HYJIbOBHM 3aKiHUEHHSM (HAIPHKIIAI, YOJIOBIYOTO Ta KIHOYOTO POy Ha -b), a TAKOXK
CJIiB 13 HETUIIOBUMU (IICKCISIMHU.

He menmr npoGieMHUM € OnaHyBaHHS BiJIMIHKOBOI CHCTEMH. SIKIIO B TyperbKii
MOBI BIJHOIICHHSI BHPAXarOThCS uepe3 adikcalliio 70 KOPEeHs, TO B yKpaiHChKid —
gyepe3 po3ralyKeHy cucteMmy (iekciil. SIk HaciiIOK, BAHUKAIOTh CTIHKI TTOMIJIKH Y
BUOOP1 BIAMIHKOBUX (POPM, OCOOIMBO B POJOBOMY Ta OPYJIHOMY BiJIMIHKaX, a TAKOX
y NPUAMEHHUKOBOMY KEPYBaHHI.

CyTTeB1 TPYJIHOII CIOCTEPIralOThCS TaKOXK B 3aCBOEHHI KaTeropii JM1€CIIBHOTO
BU]TY, sIKa HE Ma€ MPSIMOTO BIJMIOBIIHUKA B TypelbKiii MOB1. TyperbKi CTYICHTH 4acTo
HE PO3PI3HAIOTh 3HAYEHHS JOKOHAHOIO 1 HEJIOKOHAHOTO BUIY a00 BUKOPHUCTOBYIOThH
BUJIOBY (popMy 0€3 ypaxyBaHHsI KOHTEKCTY, 1110 IPU3BOAUTH JI0 MOPYIIEHHS 4acOBO-
ACIEKTHUX BIJTHOIIICHb Y MOBJICHHI. [10/110H1 MOMUJIKK € TUTIOBUMH SIK B YCHOMY, TaK 1
B [NIMCEMHOMY MOBJICHHI.

CyTTeBI TPy IHOLII CIIOCTEPITAIOTHCS 1 B 3aCBOEHHI KATErOPii J1€CTIBHOTO BUTY, IO
HE Mae€ IpsIMOro CTPYKTYPHOTO BIANOBIAHMKA B TypelbKiid MOBi. CTyJI€HTH 4acTo
ITHOPYIOTh CEMAaHTHYHY PIZHUII0O MK JOKOHAHMM 1 HEJIOKOHAaHMM BHUIOM a0o
BJKMBAIOTh BUAOBY (opMy 0€3 ypaxyBaHHsS KOHTEKCTYaJIbHOI 3aBeplieHocT! mii. Lle
MPU3BOJUTH /10 BUKPUBIICHHS YaCOBO-aCIEKTHOI IHTEpIpeTallii BUCIOBIIOBAHHS SK B
YCHOMY, TaK 1 B TUCEMHOMY MOBJICHHI.

[IpoOneMy BUHMKAIOTHh TAKOX y MPOIEC] OMaHyBaHHS CUCTEMH 4YaciB 1 CIIOCOOIB
aieciioBa, 30KkpemMa (opM MHUHYJIOTO Yacy Ta yMOBHOTO criocoOy. TyperbKi cTy1eHTH
CXHJIbHI CIPOIIYBaTH JI€CTIBHI KOHCTPYKIII, YHUKAIOUM CKIAQTHUX CHUHTECTUYHHUX
dbopm ab0 3aMIHIOIOYHM 1X AHATITUYHUMU CTPYKTYypaMH, XapaKTEPHUMH JJIsl PiAHOI
MOBH.

Oxkpemoi yBaru notpedye 3aCBOEHHS MPUHMEHHUKOBO-BIIMIHKOBUX KOHCTPYKIIIH,
AK1 CTPYKTYPHO HE PUTaMaHHI TypelbKiii MOBi. [loMHIIKM y BXKMBaHHI TIPUIMMEHHUKIB
9acTO 3yMOBIIEHI HE JIMIIE MPSMUAM MEPeKIagoM i3 TyperbKkoi, a W HEraTMBHUM
MEPEHOCOM MOJIeel aHTMNChKOI MOBHU (SIK MOBHU-TIOCEpPEIHHUKA), 10 CTBOPIOE
J0JIaTKOBHI pI1BEHb IHTEPPEPEHLIii.

JUist MiHIMI3alil rpaMaTUYHUX TPYJIHOIIIB JOUIIBHO BIPOBAKYBAaTH MOETAIHE
(¢bopMyBaHHS HaBMYOK HA OCHOBI KOMYHIKATHBHO OpPIEHTOBAHMX BIIPaB, 3alydyaTu
3iCTaBHUN aHami3 Ta 3a0e3leyyBaTH CHUCTEMATHYHY PEUUPKYJISAIII0 TPaMaTHIHOTO
Marepialy B PI3HUX MOBIICHHEBHX cuTyamisx. EdexTtuBHMMHM € BopaBu Ha
TpaHchopMaIlito, MOJICTIOBAaHHS THUIIOBUX KOHCTPYKIIK, poOoTa 3 MOBHUMH
mabJIoHaMU Ta KOHTEKCTyasli3allisi rpaMaTUYHHUX SIBUII. YpaxyBaHHS THUITOJOTIYHUX
pO30DKHOCTEN Ta NUIECHpPIMOBaHA METOAWYHA po0OTa CHPHSIOTH MOCTYIOBIM
JleaBTOMATH3alll1 MTOMUJIOK 1 (POPMYBaAHHIO CTIHKOI rpaMaTHYHOT KOMITETEHTHOCTI.

JlekcuyHUI piBEHb € KPUTUYHO BAXKIMBOIO CKJIAJOBOKO MOBHOI KOMIIETEHTHOCTI,
OJIHaK caMe BIH YacTO 3YMOBJIIO€ BUHUKHEHHS CTIMKUX TpyAHouliB. [Ipobiemu Ha
bOMY PIBHI 3yMOBJIEHI SIK MIXXMOBHOIO 1HTE€p(EpEHII€I0, TaK 1 pO30IKHOCTIMU B
KOHLIETITyani3amii AIMCHOCTI — PI3HUM Oauy€HHSM CBITY, II0 BTIJIEHE B KYJIbTYPHO
MapKOBAaHMX 3HAYEHHSX CJIIB Ta CelU(illl IXHbOI CIIOIYy4yBaHOCTI.
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OnHi€ro 3 HaWMOMIMPEHINIUX MPOOJEM € CEMAHTHUYHE KalbKyBaHHS 3 TYpPelbKOl
abo aHrmHChKOi MOBU (SK MOBH-IIOCEPEIHHMKA), IO NPU3BOJIUTH JO TMOSBU
HEHOPMATUBHUX CJIOBOCTOIYYEHb 1 OPYIIEHHS MPaBUJ JEKCUYHOI CIIOTYYyBaHOCTI.
CTyneHTH YacTo EeKCTPamojioioTh MOJAET! PiAHOT MOBM Ha YKPaiHCHKHI MOBHHU
Marepiai, He BpaxOBYIOUH CHCTEMHI BIIMIHHOCTI B JICKCUKO-CEMAaHTUYHUX TTOJISX.

HpO6J’IeMHOIO IS TYPEUBbKHAX CTyI[eHTlB € TaKoXX ToJriceMis (0araTo3HAYHICTh)
YKpPaiHCBKUX CIIIB 1 KOHTEKCTyajbHa BapIaTUBHICTh iXHIX 3HA4YC€Hb. [pyaHOII Y
CIPUMHSATTI NMEPEHOCHUX 3HAa4Y€Hb, (Ppa3eosori3amMiB Ta CTIMKUX 1110M YCKJIAJIHIOIOThH
PO3YyMIHHSI aBTEHTUYHOIO0 KOHTEHTY M >KUBOTO MOBJIEHHS HOCiiB. Oco01MBOi yBaru
noTpeOyIOTh JIHTBOKYJIBTYPEMHU — O0Opa3Hi BUCIOBU Ta MeTadopH, 1110 BUMAraroTh He
JIMIIIE MOBHOI1, a i COIIOKYJIbTYPHOT iHTepIIpeTaIllii.

OxkpeMuii TIacT TPYIHOINIB CTAaHOBUTH OMAHYBAHHS [IECTIB pyXy Ta iXHbBOI
npediKcalbHOI MapajJurMu, fKa B YKpalHCBKIM MOBI Ma€ pO3Tally’)KeHY CHCTEMY
IPOCTOPOBUX 1 YacOBUX 3HaueHb. Yepe3 BIACYTHICTb aHAJOrIYHOI CHCTEMHU
npedikcailii B TypeibKiii MOBI CTYJEHTH HEPIKO 0OMEKYIOThCSI BXKMBAHHSIM 0a30BUX
(6e3npedikcHux) popM, 110 CYTTEBO 301AHIOE MOBJICHHS Ta 3HUXKY€E HOTO TOUHICTb.

[loMITHUMH € TakoX PO3ODKHOCTI B J1000pI CHUHOHIMIB Ta CTHUJIICTUYHOMY
MapKyBaHHI JIeKCUKUA. CTyJIEHTH 4acTO BHKOPUCTOBYIOTh HEHTpalbHY a00 KHUKHY
JEKCUKYy B MOOYyTOBOMY CIHUIKYBAaHHI, 4YM, HaBINAKH, HAJAMIPHO CIIPOIIYIOTh
BHCJIOBJIIOBAHHS B aKaJIeMIYHOMY JHUCKYpcl. Lle cBiquuTh npo notpedy B HOCUIEHOMY
(hopMyBaHHI JIEKCUKO-CTHIIICTUIHOT KOMITETEHTHOCTI.

Jlist momonanHs ux Oap'epiB JOIUIBHO BIPOBA/KYBATH CUCTEMHY pOOOTY, IO
nepeadayae BUBYCHHSI JIEKCUKU B KOHTEKCT1, aHaI3 aBTEHTUYHUX TEKCTIB Ta BIPaBU
Ha PO3BUTOK JIEKCMYHOI THYYKOCTi. E(EeKTHBHUM € 31CTaBJICHHS KOHIIETITYaJIbHUX
KapTUH CBITY YKPaiHCBKOI Ta TyperbKoi MOB, poOOTa 3 JEpUBAIIMHUMHA MOJCIISIMHU
(npedikcamMn) Ta MOJEIIOBAHHS CHUTYyalliid, 1[0 BUMAararoTh PI3HOTO CTHJIICTHYHOTO
odopMIICHHS

MUiKKYIBTYpHUN YMHHHK BIAITpae BU3HAYAIbHY POJIb y Mpoleci BUKIagaHHs Y MI
TYpELbKUM CTYAEHTaM, OCKUIbKM MOBJICHHEBA IMOBEJIHKA, KOMYHIKATUBHI CTWJI Ta
HaBYAJIbHI CTpaTerii 3HAYHOK MIPOK0 3yMOBJIEHI ETHOKYJIBTYPHUMH HOpPMAaMHU.
HenocrarHe BpaxyBaHHSI IUX OCOOJMBOCTEN MOXKE MPU3BOJIUTU O HEMOPO3YMIiHb Y
B3a€EMOJIIi MDK BHKJaJadeM 1 CTYyJCHTaMH, 3HIDKCHHS HaBUYaJbHOI MOTHUBAIli Ta
YCKJIQIHEHHS COIIIOKYJILTYPHOI aianTarlii.

VYkpaincbka Ta TypelbKa JIHTBOKYJbTYPH BIAPI3HAIOTHCS 32 HU3KOIO MapaMeTpiB,
30KpeMa 3a CTylmeHeM (OpMaabHOCTI CHUIKYBaHHS, CTaBJICHHSM IO aBTOPUTETY
BHUKJIa/Iaya, Croco0aMu BHUPAXKEHHS BBIWIMBOCTI Ta HEBEpOAaTbHUMHU 3aco0aMu
KoMyHiKarlii. J[st TypeubKux CTyICHTIB XapaKTepHa OUTbII BUpaKEeHA 1€pApXIYHICTh Y
CTOCYHKAaX 13 BHKJIaJladyeM, 110 MOXKE MPOSBIATUCS B OUIKyBaHHI YITKUX 1HCTPYKIIiM,
MEHIIIH 1HIIIATUBHOCTI Ha 3aHATTSAX Ta OOMEXEHIN y4yacTi B quckycisx. BomHodac B
YKpaiHChKIM OCBITHIN Tpaauuii aefani OlIbIIoro 3Ha4eHHs] Ha0yBa€e 1HTEPAKTUBHICTD,
KPUTUYHE MUCJICHHS Ta aKTUBHA YYacTh CTY/ICHTIB Y HABYAJILHOMY TPOIIECi.

BigMiHHOCTI B KOMYHIKQTUBHHMX CTWJISIX TaKOX BIUIMBAaIOTh HAa MOBJICHHEBY
MOBEJIHKY TYpPELbKUX CTYAEHTIB. YKpaiHChKa KyJbTypa 3arajioM TsKIE O OUIbII
MPSIMOTO CIOCO0Y BUCIIOBIIOBAHHS JYMOK, TO/I K Y TYPELbKIi KOMYHIKAI[li BaXJIUBY
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POJIb BiJIIrpa€e HeMpsMa BBIWIMBICTh, KOHTEKCTYaIbHICTh Ta YHUKAHHS KaTETOPUYHUX
dbopmymoBanb. Lle Moxke CIpUUYMHATH TPYAHOIII y (GOPMYITIOBaHHI BIACHOI MO3UIIT
YKpaTHChKOI MOBOIO, 0COOJIMBO B aKaJeMIUHUX JTUCKYCIsX.

HeBepOanbHi KOMITIOHEHTH KOMYHIKallli TAKOX CIYTYIOTh (paKTOPOM BUHUKHEHHS
MDKKYJIBTYpHUX O0ap'epiB. Typelubki CTyI€HTH CXUIIbHI IHTEPIPETYBATH OKPEM1 HOPMU
YKpaiHChKO1 HeBepOATbHOT MOBEAIHKY SIK HAAMIPHO AUCTaHIIiIHI a00, HABMAKU, HAJITO
HedOopMasbHi, [0 HETaTUBHO BIUIMBAE HA TXHIO MICUXOJIOTIUYHY BIEBHEHICTH Y MPOILIEC]
MDKKYJIBTYPHOI B3a€MOIIi.

BaxxauBuUM acnekToM MIKKYJIBTYPHOI B3a€EMOJIl € CTaBJIEHHS OO NOMMIKU. Y
TypeLUbKOMY OCBITHBOMY KOHTEKCTI IOMMWJIKM 4YacTO CIPUIMAlOThCS K O3HaKa
HEJOCTaTHbOI MIATOTOBKM, IO MOXKE 3YMOBIIIOBaTH CTpax Ie€pesl aKTUBHUM
BUKOpPUCTaHHSIM MOBH. HaToMmicTh y cydacHii Meroauill HaBuaHHd YMI nmomuika
pO3IsAAAaeThCs AK NPUPOJHUI €Talm HaBuyaHHS, 110 NOTpedye KOpEeKiii, a He
MOKapaHHS.

Jist epeKTUBHOrO BpaxyBaHHS MIKKYJbTYPHUX BIJIMIHHOCTEH Yy HaBYaHHI
JOLIJIBHO TOEAHYBAaTH MOBHY MIATOTOBKY 3 €JI€MEHTaMU KYJIbTYpPHOI I1HTEerparii:
OOrOBOPEHHSAM KYJBTYpPHHUX HOPM, AHAJI30M THUIIOBUX KOMYHIKATUBHUX CHUTYallli,
BUKOPUCTAHHAM AaBTEHTUYHHMX MaTeplaiiB, a TAaK0X CTBOPEHHSAM JT0OpO3UUIMBOL
aTMocepy Ha 3aHATTIAX. BaXIuMBOIO € posib BHKJIaJada SK MeJlaropa MIXK
KyJIbTypaMH, KU JOMoMarae CTyJeHTaM HE JIMIIe 3aCBOIOBATH MOBHI 3HAHHSA, a U
OpPIEHTYBATUCS B HOBOMY  COLIOKYJBTYPHOMY  CEpENOBHUIl.  YpaxXyBaHHS
MDKKYJBTYPHUX OCOOJMBOCTEH € HEOOXIJHO YMOBOKO YCHIIIHOIO HaBYAHHS
YKpaiHCbKOI MOBH, OCKIUJIBKH CIPHUS€ KpalloMy B3a€MOPO3YMIHHIO, IIiJIBUIIY€E
MOTHUBAIII0 70 HaBYaHHS Ta 3a0e3neuye e(DEeKTUBHY MOBHY W COIIOKYJIbTYPHY
aJlarTariro.

KomyHikaTuBHUN MIIX17 € TPOBIIHUM Y CydYacHid MeToauii Bukiananas YMI i
0CcO0MMBO €PEKTUBHUM Yy POOOTI 3 TYpEUbKUMHU CTYJIE€HTAMH, OCKUIBKH OPIEHTYE
HaBUYaHHA Ha peajbHE BUKOPUCTAHHS MOBH B )KMTTEBHX, aKaJIEMIYHUX 1 TpodeciitHux
cutyanisx. Moro peanisauis mepen0adae IpiopuTeT PO3BHTKY MOBIICHHEBHMX YMiHb
HaJ CyTO TEOPETHUYHUM 3aCBOEHHIM IpaMaTUYHUX MTPABHUIL.

VY Mexax KOMYHIKAaTMBHOTO MiJXOJy HAaBYAJIBHUU MpOLEC OyIyeThbCsl HAaBKOJIO
TUIMOBUX CUTYyalllll CHUIKYBaHHS (3HAlOMCTBO, HaBYaHHS, MOOYT, aJIMIHICTPAaTHBHI
KOHTAaKTH, aKaJeMiuHa B3a€MOJis), 10 TO3BOJISIE TYPEUbKUM CTYACHTaM MOCTYIIOBO
(¢opMyBaTH 3AaTHICTh JO CIHOHTAHHOTO W aJEKBATHOTO MOBJIEHHS YKPaiHCHKOIO
MOBOI0. Oco0MBOTO 3HAYEHHS HA0yBae poOOTa 3 JiaioraMH, POJIHOBHUMH ITpaMH,
CUMYJISILIISIMU peabHUX KOMYHIKAaTUBHUX CHUTYallil, a TAKOK BUKOHAHHS MPOEKTHUX
3aBJIaHb.

BaxnuBoro ckiamoBor e(EeKTHUBHOIO HaBUaHHS € ajanTalis HaBYaJIbHUX
MarepiaidiB 10 moTped 1 ocoOnmMBOCTEW Typenbkux cTyneHtiB. lle mepenbavae
BpaxyBaHHS PIBHA BOJIOAIHHS MOBOIO, MONEPEIHBOrO JIIHTBICTUYHOTO JOCBIAY, a
TaKOX TUIOBHUX TPYJHOIIIB, 3yMOBJIEHUX MIXMOBHOIO iHTepdepeHuiero. HaBuanbHi
TEKCTH MarwTh OyTH HE JIMIIe JIHTBICTUYHO JIOCTYIHUMH, a ¥ KYyJbTYPHO
peneBaHTHUMU, TOOTO B110OpaKaTy CUTYaTUBHI KOHTEKCTH, 3p03yMLII Ta 3HAYYII JIJIS
TypelbKUX 3700yBayiB.
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Agnanrarisi KOHTEHTY OXOIUTIOE PETEeNbHUN BI1AOIp JIEKCUKO-TPAMAaTHYHOTO
MIHIMyMy BIJAMOBIAHO JO €Talmy HaBYaHHS, IOCTYNMOBE YCKJIATHEHHS MOBHOTO
MaTepially, a TaKOX IMIMPOKE 3aCTOCYBaHHs 3ac00iB Bizyasisailii: cxem, iHporpadiku
Ta TaOJIULb 17151 CTPYKTYpyBaHHS (PIIEKTUBHOI CUCTEMH YKPaiHChKOT MOBH. JlOIIIIBHIM
€ TIO€THAHHA aBTEHTUYHHUX MaTepiamiB (pparMeHTH BiA€O, ay/1i0, TEKCTU 3 PEaTbHOTO
KUTTS) 3 HaBYAIIbHO-METOIUYHUMHU TOCIOHUKAMH, CTCIIIBbHO PO3POOJICHUMU IS
1HO3EMIIIB.

Oco0nuBy yBary ciifi npuauiaTd (GOpMYBAHHIO YOTHUPHOX BHJIIB MOBJIECHHEBOT
JISUTBHOCTI — YWTaHHS, MUCbMA, CIyXaHHS Ta TOBOPIHHSI — y iX B3a€MO3B’A3KY.
Hamnpuxknan, perenTtuBH1 BUIU 1SUTBHOCTI (CIyXaHHS ) MalOTh JIOT1YHO 3aBEPIIYBATUCS
OPOJYKTUBHUMH  (JIUCKYCI€I0, TMCBMOBOIO  peduiekciero  abo  POJIbOBUM
MOJICJIIOBaHHSIM), 110 3a0e3rnedye KOMIUIEKCHUM PO3BUTOK KOMYHIKaTHBHOI
KOMIIETEHTHOCTI.

EdexTuBHICTE KOMYHIKAaTUBHOTO TMIAXOMy 3HAYHOIO MIPOIO 3aJIeKUTh BiJl
THYYKOCTI BHKJIaJadya, HOro 3JaTHOCTI aJanTyBaTH METOAM ¥ Marepiaaud o
KOHKPETHOI TPYTH CTYACHTIB, CTBOPIOBATH MOTHBYBAJIbHE HABYAILHE CEPEIOBHUIIIE Ta
MIITPUMYBAaTH aKTUBHY B3a€MOJIII0 HA 3aHATTAX. [akuil MIIX1J HE JUIIE MiJBUIILYE
pPIBEHb BOJIOJIIHHSI YKPAiHCHKOIO MOBOIO TYPEIBKUX CTYJEHTIB, @ W CIpHUs€ IXHIH
YCHIIIHIN 1HTEerpauii B akaJieMIYHe Ta COLIOKYJIbTYPHE CEpeIOBUIIE YKpaiHU.

CydJacHuii eTam po3BUTKY OCBITH XapaKTE€PH3Y€ThCsS aKTUBHUM BIPOBAIKEHHSIM
M(POBUX TEXHOJOTIH y MpOIeC HABYAHHA 1HO3EMHHX MOB, IO BIJKPHUBAE HOBI
MO>KJIMBOCTI 17151 BUKIaganus Y MI typerpkum ctyientam. BripoBamkeHHs iudpoBux
OCBITHIX PECypCIB CIpUsA€ TEpCOHai3allli HaBYaHHS, IHTEHCH]IKalii caMOCTIHHOT
poOOTH Ta CTBOPEHHIO IHTEPAKTUBHOTO KOHTHHYYMY, IO BIJAMOBIJA€ 3amuTam
CYy4aCHOTO TTOKOJIIHHS CTY/ICHTIB.

o edexTuBHOrO NUQPPOBOrO IHCTPYMEHTApPIIO0 y HaBYaHHI YKPaiHCHKOi MOBHU
HajeXaTb CHELiadi30BaHl  OHJAHH-TIATPOPMH, MYJIBTUMEIINHI  IMpEe3eHTallii,
IHTEPaKTUBHI TPEHAXKEPU, MOOUIbHI 3aCTOCYHKHM, a TaKOX AaBTEHTHYHI ayJio- Ta
Bijleopecypcu. BUKOpHCTaHHS TaKHX PECYpPCiB JO3BOJISIE TYPEUBKUM CTYyJIEHTaM
B3a€EMOJIISITH 3 MOBHUM MaTepiajioM I03a MeKaMU ayAuTopii, peai3yrou MpUHLHUIT
ABTOHOMIT HaBYaHHS y 3pyYHOMY JJIsI HUX TeMIIl Ta (opmari.

Oco0OsmBe 3HAUEHHS Mae 1HTerpauis UU(POBUX peCypciB 3 IHTEPAKTUBHUMU
METOJAMU: POJIBOBUMU ITPaMH, MPOEKTHOIO AISUIBHICTIO, JUCKYCISIMUA Ta FPYNOBUMU
dbopmamu pobotu. lle cTUMyntO€ aKTUBHY MOBIICHHEBY MiSUTHHICTH CTYJEHTIB,
PO3BHUBAE KOMYHIKATHMBHI HABUUYKH Ta CIIPHUSIE TIOI0JAHHIO MOBHOTO Oap’epa.

BaxxauBuM acnekToM € BIPOBAHKEHHS CHUCTEM JUCTAHLIMHOTO Ta 3MIIIAHOTO
HaBuaHHA. BoHU 320€3ne4yI0Th THYYKE MTOETHAHHS TPATUIIIHHUX Ay TUTOPHUX 3aHATh
13 MepexkeBUMU GopMaTamMH B3a€EMOJIi, MO0 € KPUTHUYHO AaKTyaJlbHUM B yMOBax
Cy4YaCHHUX OCBITHIX BUKJIUKIB 1 TapaHTy€ Oe3MepepBHICTh HABYATHLHOTO TIPOIIECY .

Boanouac 3acTocyBanHs IM(POBUX TEXHOIOT1H TOTpedy€e CYyBOPOTO METOAUYHOTO
oOrpyHTyBaHHs. BuKiamad MOBHHEH pETENBHO JOOMpATH PEcypcH, BpPaxOBYIOUH
pIBEHb MOBHOiI MIArOTOBKHM CTYAEHTIB, iXHI HaBuYajbHI MOTPEOM Ta MOMIJIHMBOCTI
JOCTYIy A0 TeXHIYHUX 3aco0iB. LludpoBl IHCTPyMEHTH MalOTh JAOMOBHIOBATH, a HE
3aMIHIOBATH >KMBY MOBHY B3a€MOJIII0 MDK BHUKJIaaadeMm 1 cryaeHTamu. IloemqHanHs
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M(poBUX pecypciB Ta IHTEPAKTUBHUX METOAIB Yy HaBYaHHI YKPaiHCbKOI MOBH
TYypeUbKHX CTYACHTIB CIPHSE MiJBUIICHHIO €(PEKTUBHOCTI HAaBYAJIBLHOTO IPOILIECY,
PO3BUTKY iXHBbOI KOMYHIKAaTHBHOI KOMIIETEHTHOCTI Ta YCHIIIHIA MOBHIA 1
COIIOKYJIbTYPHIH amanTartii

Otxe, npobnemu BuKkiIagaHHs ¥YMI TypelbKuM CTyJI€HTaM MarOTh KOMIUIEKCHUN
XapakTep 1 3yMOBIICHI B3a€MOJIEIO JIIHTBICTUYHHUX, METOAUYHUX Ta MIKKYJIBTYPHHX
YUHHUKIB. E(QEeKTHBHICT OCBITHBOTO TpoOleCy O€3MOCEPEAHbO 3aNEKUTh Bl
ypaxyBaHHSI THIIOJIOTIYHUX PO3ODLKHOCTEH MDK (DJISKTUBHOIO YKpPaiHCHKOIO Ta
arfIIOTUHATUBHOIO  TYpPELbKOIO  MOBaMH, CHCTEMHOrO  aHami3y  MI>XMOBHOI
iHTep(depeHIIii, a TAKOXK ypaxXyBaHHS CHEIU(DIYHMX KOMYHIKATUBHUX XapaKTEPHUCTHK
TYpELbKUX CTYJEHTIB.

AHaJi3 GOHETUYHOTO PIBHS BHUSBUB, 10 HAMOUIBII CTIHKI TPYAHOIII 3yMOBJIEHI
BIJICYTHICTIO B PIJHI MOBI CTyAEHTIB (HDOHOJIOTIYHOI OMO3UIlli 3a TBEPHICTIO /
M’SIKICTIO IPUTOJIOCHUX, CHIEITU(IKOI0 apTUKYJIAIIT (paprUHTaJbHUX 3BYKIB Ta appuKar.
JlonaTKOBUM J1ecTaOlII3yBaJbHUM YHUHHUKOM € 1HTEp(EpeHLiss aKUEHTyallliiHuX
Mozenen ((piKCOBaHMI HAroJioC y TypelbKiii MOBI IPOTH BIIBHOTO B YKPAiHCBHKIN).
MiHimi3zauis ux 0ap’epiB NOTpedye BIPOBAIKEHHS CUCTEMHOTO (POHETHYHOT'O KYpCYy,
noOyJJOBaHOrO Ha 3acajax 3ICTaBHOTO aHaji3y Ta IHTEHCHUBHOTO BHUKOPUCTAHHS
aya10BI3yaJIbHOTO CYTIPOBOJTY.

Ha rpamatuynomy piBHI JOMIHAHTHUMH MpoOJieMaMyd BU3HAYEHO OIAaHyBaHHS
KaTeropii pojay, po3raiy>KeHOi BIIMIHKOBOI MapajurMH Ta CEMAaHTUKHU I1€CIIBHOTO
Buny. LI TpymHom 3ymoBieHI (YHIAMEHTAIBHOIO THIIOJOTIYHOK OMO3UIEIO:
(IEKTUBHUM J1aJI0M YKPaiHChKOi MOBHU Ta aryIlOTUHATUBHOIO CTPYKTYPOIO TYPELBKOI.
BcranoBneno, mio pesyibTatuBHE (OpPMYBaHHS TIPaMaTUYHOI KOMIIETEHTHOCTI
MOXJIUBE JIMIIE 3a YMOBHM €TAalHOCTI HAaBYaHHs, J€ MPIOPUTET HAJA€ThCA
KOMYHIKaTHUBHIN JOLUIBHOCTI (hOPM HAJl iXHIM CYyTO (hOPMAIIBHUM OIHCOM.

JlexcuuH1 TpyHOILI 3HAYHOIO MIPOIO MOB’SI3aH1 3 MI)KMOBHOIO 1HTEP(EPEHIIETO,
KaJIbKYBaHHSIM, SIBUIIIEM, OaraToO3HAYHICTIO CJIB Ta CHEeHU(IKO IIECTIB PyXY.
[inecnpsiMoBaHa poOOTa 3 JIEKCUKOI B KOHTEKCTI PEaJbHMX KOMYHIKATHBHUX
CUTYaIliil cipuse€ MiJABUILEHHIO SIKOCTI MOBJICHHS TYPELbKUX CTY/ICHTIB.

JlekcuyH1 TPYIHOIIl TYPEIbKOMOBHUX CTYJIEHTIB 3yMOBJICHI SIK MI)KMOBHOIO
1HTEeppEepeHIliel0 (CEMaHTUYHUM KaJdbKyBaHHAM), TaK 1 SBUIIAMHU MOJICEMI,
cnenu@ikor (YHKIIOHYBaHHS JMIECIIB PyXy Ta (hpa3eosoriyHO pPO301KHICTIO.
JloBesieHo, 110 IiJecHpsiMOBaHa poOoTa 3 IEKCUYHUM MaTepiajioM Y MeXaX peajbHuX
KOMYHIKaTUBHUX KOHTEKCTIB JO3BOJISIE CTYACHTAM HE JIUIIE PO3IIMPUTH aKTUBHUN
CJIOBHMKOBHH 3amac, a i OTaHyBaTH MTpaBUJIa JIEKCUYHOI CIIOJIy4yBaHOCTI, 1110 CYyTTEBO
M1IBUIILY€ aBTEHTUYHICTh Ta TOYHICTH IXHHOT'O MOBJICHHS.

BusHayanpbHUM  YMHHUKOM  YCIIIIHOT  JIIHTBOAWJAKTUYHOI  CTpaTerii €
MDKKYJIBTYPHUA KOHTEKCT. YpaxyBaHHS BIAMIHHOCTEH y KOMYHIKaTUBHUX CTUJISIX,
CTaBJICHHI 70 MOMMJIKH, HEBEpOaJibHIM TMOBEIIHIII Ta OCBITHIX TPAIUIISIX CIPUSIE
CTBOPEHHIO CIIPHUATIMBOTO HABUYAIBHOTO CEPENOBHINA, IJABHILYE MOTHBAIlIO Ta
MIHIMI3Y€ MCUXOJIOTT4YHI 0ap’€py y TypelbKUX CTYJICHTIB

Peasizaliisi KOMyHIKaTUBHOTO MiAXOy Ta ajanTallis HaBUYAJbHUX MaTepiajiB 10
MoTped TypeubKoi ayauTopii 3a0e3MeuyoTh MPAKTUYHY CIPSMOBAHICTh HaBYaHHS U
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(dhopMyBaHHS BCiX BUJIIB MOBJICHHEBOT JIsUIBHOCTI. BukopucTanus 1iudpoBux pecypcis
Ta IHTEPAaKTUBHUX METOJIB HABYaHHS JOIMOBHIOE TpaauiiiHI ¢GopMu poOOTH,
MIIBUIIY€ 3a]Ty4CHICTh CTYJEHTIB 1 CIIpusie 1HauBIMyami3ailii HapdaHHs. OnTuMizaris
BuKIananas Y MI Typenskum cTyeHTaM MOXKJINBA 32 YMOBH KOMIUIEKCHOTO ITiIXOTY,
10 MOEIHYE JIHTBICTUYHUN aHai3, METOJUYHO OOTPYHTOBAHI CTpaTerii HaBYaHHS Ta
BpaxyBaHHS MIXKYJIbTYPHUX OCOOJIMBOCTEH.

[TepcriekTHBY TOMATBIIMX PO3BIIOK BOAUaeMO y po3poOJIeHHI CIeliaai30BaHOTO
HaBYAIbHO-METOAMYHOTO KOMIUIEKCY, OPIEHTOBAHOTO CaMe Ha TypelbKUX 3/100yBayiB,
a TaKOX B EKCIIEPUMEHTAJIbHIN ampo0allii 3arporoHOBaHUX METOIMK IS BepUiKaliii
iXHBOI €(PEKTUBHOCTI B MEKaX BHUIIOT IITIKOJIH.
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ETHOI'PA®IYHUM BUMIP OBPA3Y AHHU
APOCJIABHHU (HA OCHOBI POMAHY B.YEMEPUCA
“AHHA KHUIBCBKA — KOPOJIEBA ®PAHIIII”)

denopusik AApuna I'puropisua
acmipanTka kadeapu ¢paniry3bkoi ¢inosorii
Kapnarcekuit HarlioHasibHMM yHIBepcuTeT iMeHi Bacuis Credannka

AnHa SlpocnaBHa y cydacHId YKpaiHCBKIA JIITEpaTypl MOCTa€ HE JHUIIE SK
1ICTOpUYHA TIOCTaTh, a W K HOCIHKa KYJbTYPHOI [aM’ATi Ta HalllOHAJIBHOI TpaauIlii. ¥
pomani Banentuna Yemepuca “Anna KuiBcbka — koposieBa ®paniiii” eTHorpadgiuyauii
KOMITOHEHT BIIITpa€e BAXIIUBY poJib y (hopMyBaHHI ii Xy10kHBOTO 00pasy [1]. Uepes
3MaJIIOBaHHA OJTY, 3BHUYAiB, O0OpANiB, MOOYTy, MOBHHX OCOOJMBOCTEH Ta
CBITOTJIATHUX YsBJIEHb PyCl NHCBMEHHUK CTBOPIOE LUIICHY KapTHHY ‘‘CBOT0”
KYJBTYPHOTO IPOCTOPY, SIKUi AHHA penpe3eHTye y OpaHiiii.

ETHorpadiuni aeraql BHUKOHYIOTh HE JIMILIE OMHMCOBY (DYHKIIIO, a W CTaloTh
IHCTPYMEHTOM IMaroJIOriYHOro MPOTUCTABIEHHS [JBOX CBITIB — pPYCBKOIO W
(dpaniy3bpK0ro. BoHU MIAKPECTIOITh KYJIbTYpHY CAMOOYTHICTh I'€pOiHi, ii BHYTPILIIHIO
MIPUHAJIEKHICTD 10 KMIBCHKOTO CEpeIOBUIIA Ta OJTHOYACHO — ii IOCBIJ NepeOyBaHHS
B IHIIOMY COIIIOKYJIbTYPHOMY KOHTEKCTI. TakuM dYMHOM, eTHOTrpadiuHUil BHUMIp
oOpa3y AHHHU SflpocnaBHU y TBOpi Uemepuca € BaXJIMBUM 3aCO00M perpe3eHTaril
HAI[IOHAJIBHOI 1IEHTUYHOCTI Ta XyJ0’KHBOTO OCMUCIJIEHHS ICTOPUYHOI CHIaLUHHU.

Banentun Yemepuc y CBOEMy pOMaHl 30CEPEIKYE XyI0KHBO-ICKOPAIIMHUIMA
MPOCTIp MepeyciM Ha penpe3enTallii Pyci Ta if KylnbTypHUX HOCATHEHB. TaKuil akIleHT
€ 3aKOHOMIPHUM, OCKUIBKH aBTOp MparHe MaKCHUMaJIbHO aKTyalli3yBaTH MO3UTHBHI
XapaKTEpPUCTUKU aBTOOOpa3y, MIJKPECIIOIOYM BEJIWY 1 BUCOKHI pPIBEHb PO3BUTKY
JNABHBOPYCHKOI JIepkKaBU. Y XYIO0KHIM CTPYKTYypl pOMaHy €THOKYJbTYPHUU MPOCTIp
KueBa nocrae gk i7eani3oBaHUi JIOKYC MPOCBITHULITBA Ta JIEPKABHOI MOT'YTHOCTI.
Onucyroun TUTUHCTBO KHSA31BHH, aBTOp 3a3Hayae: ‘A saxi geuopu 8i00ysanucs npu
080pI KHA3A, HA AKUX GUCMYNAIU NOEMU, MY3UKAHMU | HEOOMIHHO — P0O36eceno-Myopi
ckomopoxu! AHHuuKa U 3pocmana 8 miu KyiomypHilu ammocgepi depacasu, wo 06y1a
HA MOl Yac HAUMOSYymHuiuiow i HaupossuHeHiwow y ceimi. llpuckiniueo nioiopani
guumeni — Kpawi 3 Kpawux — Hagyaiu KHA3I8HY epamomi, icmopii, iIHO3eMHUM MOBAM,
cnigy, syunu npasun emuxemy. Hasimo manrosamu euunu!” [1, c. 46]. Uepes nepenik
3aHATH T4 OTOYEHHS (TIOETH, My3UKaHTH, CKOMOPOXHU, BUMTEII1) KOHCTPYIOEThCS 00pa3
“3050TOrO0 BiKy” PyCi, 1110 B IMaroJorivyHOMy actiekTi BAKOHY€ (DyHKIIIIO yTBEpPKEHHS
KyJbTYpHOI IepeBaru “cBoro” cBity. OmUC NPUIBOPHOTO KHUTTS, JI€ CIIBICHYIOTh
“poszseceno-myopi ckomopoxu” Ta “Kpawi 3 Kpawux euyumeni’, JIE€MOHCTPYE
CUHKPETUYHY NPUPOAY PYCHKOIO €THOKYJIBTYPHOTO MPOCTOPY. ABTOp aKLEHTYE Ha
B1JICYTHOCTI KOPCTKOT'O PO3PUBY MI’K HAPOJHOIO CMIXOBOIO KYJITYPOIO Ta EIITAPHOIO
ocBiToto. e hopmye B AHHM THYUKY 1J€HTHYHICTh, 3JaTHY CIPUUMATH Pi3HI PiBHI
KYJbTYpPH, 1110 3T0JI0OM CTaHe ii nepearow y ®paniiii.
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Cucremuicts HaB4yaHHs AHHU y pomani B. Uemepuca mocrae He mumie sk
Oiorpadiunuii QaxT, a sSK iMareMa 1HTEJNEKTyalbHOI BUIIOCTI. sl iIMarogori¥Horo
IUCKYpCYy 1€ MPHUHIIMIIOBO: aBTOP MOJIENIOE 00pa3 repoiHl sIK HOCIHKK 3HAHHS, IO
BUIIEPE/DKAE TOTOYACHI 3aXiJHOEBPONEHCHKI CTaHAApTH. AKIEHT Ha BHUBYCHHI
1HO3EMHUX MOB Ta €THUKETy TOTy€ TPYHT Uil KOHQUIKTY ‘“‘CBiil/uyxwuii”’, ne AHHa
BHUCTYIIaTUME Cy0’ €KTOM-ITUBIIII3aTOPOM Y “dy’KOMY’’ IPOCTOPI.

Omuc  “Haimoeymuiwoi Oepocasy” dYepe3 TPU3MY BHXOBAaHHSA KHS31BHU
M1IKPECITIOE, 10 €THOKYJIBTYPHHM ITPOCTIP Y pOMaHi € HEBIIUIBHUM BiJl TOJIITUYHOTO.
Bucoxka kynbpTypa pychbKOro JIBOpY € JICTITUMAIIIEIO 11 MaiiOyTHBOT'O MpaBa Ha BIay Yy
@paniii. AHHa HE MPOCTO 3ajuIlae OaThKIBIIMHY — BOHA TPAHCIOPTYE Lel
“IHTEeNIeKTyaJIbHUN TpoCTip” 13 €000, IO CTa€ OCHOBOI 11 MOAAQJIBIION
caMoiieHTudiKaIli SK KOpOJIeBU-TYMaHICTKH.

BaxxinuBum enemeHTOM eTHOrpadiuHOro JUCKypey 00pa3y AHHM y pOMaHi [OCTae
il omsr. AHani3 oJry AHHU SIpOociaBHU CIIMPAEThC Ha iMarojoriuyny teopito (OK.-M.
Kappe [2], H.-A. ITaxxo[3]), a Tak0k KOHIIETI{110 OATY K 3HAKOBOI CUCTEMHU Y TIpaIsix
P. Bbapra [4]. KocTioM repoiHl BHUCTyMa€ HE JUIIE MOPTPETHOI JETalUI0, a i
KYJbTYPHUM KOJIOM, III0 MapKye ii sk HOCIMKY aBTooOpasy Pyci. Onucytouun ¢pecky B
Codii KuiBcbkiid, aBTop 3a3Hauae: “Ha wuiti... xympsana Kpyeia wanouka. 30052Hena
disuuna (e dc 0igYamKo) 8 0082y BI3AHMIUCLKY CYKHIO, 03000JeHY UWUMEOM Mda
oopocum kaminuam” [1, c. 47]. Yke cama jokanizauis 1[boro oopasy y cakpaibHOMY
MPOCTOP1 MIJACUIIIOE KWOro 3HAYYIIICTh. XYTpsSHA IIAMOYKa BHUCTYINAE MapKepoM
KHS31BCBKOTO CTaTyCcy Ta MaTeplaJibHOrO JOCTaTKy, aJKe XyTpO TpaJuIliHO
acollitoBasiocsi 3 BIaJOK ¥ emitapHicTiO. J[oBra Bi3aHTIMChbKa CYKHSI BKa3ye Ha
KyJIBTYpHI ¥ TuHacTU4HI 3B’ s13ku Pyci 3 BizaHTi€ro, 1110 CUMBOITI3y€ BUCOKHI PiBEHb
[MBUTI3AIIHHOTO PO3BUTKY JepxkaBu. O3100a HOpOruM KaMmiHHSM HE JIMIIE
MIIKPECITIOE 3aMOXKHICTh, a i popMye 00pa3 BeIndi, ypOUUCTOCTI.

[HIMIT TMOKA30BUM TPUKIIAA 3 SBISIETHCS y CLEHI 3yCTpiui AHHU 3 CEJIIHAMMU:
“Bona 6yna 6 0usHiti, be3 pyKaesis, CUHIl CYKHI, a Ni0 HUM — MOHKA COPOYKA 3 NUUHUMU
ooseumu pykaeamu. Manenvka Kpyena wianodxa 3 XympsHor OOIAMIBKOI0 2apHO
cuoina Ha ii 2opoiu eonisyi. Bece ye suensoano 6azamo i posxiwno” [1, c. 62]. 1 TyT
XyTpsiHA IIarlovKa 3HOBY IMOCTAE SIK BII3HABAHUM aTpUOYT repoiHi, CBOEPIIHA AETahb-
CUMBOJI, IO CTaOUIBHO 3aKpIIUIIOE ii COLIAJIbHUA CTAaTyC 1 ETHOKYJBTYPHY
MIPUHAJIEKHICTD.

VY 1poMy ommci 0cOOJIMBO BUPA3HHUM € TOEJIHAHHS BHIIYKAHOCTI Ta CTPUMAHO1
riggocTi. CHHIM KOJp CYKHI TPAJAMIIIITHO aCOIIOETHCA 3 NMUISIXETHICTIO, TyXOBHOIO
IIMOWHOI0 ¥ BHYTPINIHBOIO 30CEPEIKEHICTIO, a TIOEIHAHHS BEPXHHOTO BOpPAHHS 3
TOHKOIO COPOYKOI0 BIJICHJIA€ JO CXIJHOCJOB’SIHCHKOI TpaaMilii 0araTomapoBOCTi
omsary. Takum uymHOM, BOpaHHS AHHM HE JHIIEC TMIAKPECTIOE ii COIMabHY
BUHATKOBICTb, a i PENpe3eHTye KyJIbTypHY camMoOyTHicTh Pyci, yacTtuHy “cBoro”
oOpazy, sikuii B.Uemepuc nonae y pomaHi BUKIIOYHO 13 HTO3UTUBHOT TOUKH 30py. Uepe3
CUCTEMY OJISITOBUX JieTanel MUCbMEHHUK (popmMye oOpa3 repoini K HOCIHKH BUCOKO1
KYJbTYpHU, ECTETUKU Ta ACP>KABHUIIBKOT T'1IHOCTI.

OT1xe, aHaNI3 €THOKYJIBTYPHOTO MpOCTOpY 00pa3y AHHU SpocnaBHu B pomani B.
Yemepuca nmokaszas, 1110 aBTOP KOHCTPYIOE aKCIOJIOTTYHO MO3UTUBHUI aBTO00pa3 Pyci
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K IUBUI3aLiMHOrO MHeHTpy. CUCTEeMHa OCBiTa, 3HAHHA MOB Ta 3aJIy4EHICTH [0
MUCTEIBKOTO )KUTTS KUIBCHKOTO ABOPY (OPMYIOTh BHYTPIIIHIO I[UTICHICTh AHHH, IO
J03BOJISIE TH BXOJIUTH Y “dYyKUI” 3aX1THOEBPOMNEHCHKUN CBIT HE B CTATyCl MACUBHOTO
perumienTa. AHHa —  Cy0’€KTHa HOCIMKa BHCOKOi KyJNbTypHOI Tpaauimii. B
IMaroJIorivHOMy BHUMIpi TaKHM MiAXiA 3HIMAE HAMpPyTy AUXOTOMIi ‘‘CBIM/4yKui”,
MEPETBOPIOIOYH “IHIIICTH KHA31BHU Ha ii Oe33amepeuny 1HTeJIeKTyalbHy MepeBary Ta
THCTPYMEHT YCHIIIHOTO MIKKYJIBTYPHOTO JI1aJIorTy.

BaxnnBoro Ck1aoBOIO I1i€1 XyA0KHBOI MOJCNI € CeMIOTHKa BOpaHHs, JIe CYKHI
BI3aHTIMCHKOI'O THUITY, TOPOTOI[IHHE KaMiHHS Ta XyTpsHa IIanovyka GyHKIIIOHYIOTh SIK
Bi3yaJlbHl KOJM JIEp)KaBHOI BeJIWYl Ta €THIYHOI camMoOyTHOCTI. Y Mexkax
IMaroJIOTiYHOTO JUCKYpPCY OJSr CTa€e MOBOIO KYJbTYpPHOI CaMOIpE3eHTallli:
BI3aHTIMCHKI €JIEMEHTH BKa3ylOTh Ha NPUYETHICTH /10 HAWBHUIIMX ITUBUII3AIIHHUX
CTaHAApTIB TOTO Yacy, TOJAl K XyTPO Ta KOIITOBHOCTI MapKyIOTh HUISIXETHICTH 1
CTaOUIBHICTh “‘CBOTO” CBITY B od4ax ‘“‘iHmoro”. TakuM 4YHHOM, 4Yepe3 CHUHTE3
YHIBEpCAJIbHOI OCBIUEHOCTI Ta BHUpa3HOTO eTHorpadiuHoro naexopy B. Uemepuc
CTBOPIOE LITICHUIA 00pa3 AHHM SpociaBHU K KyJIBTYPHOI MEIIaTOPKH, Yns PyChbKa
IIGHTUYHICTh HAAIMHO 3aKOpiHEHA B Tpaaullli, MPOTE BIIKpPUTA A0 JUHAMIYHHUX
TpaHchopmalliil y €BponeicbkoMy NpocTopl.
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TPAHCO®OPMAIIIHI IMPOLHECH Y BUILIIA OCBITI
HI1 BIIVIMBOM IUPPOBI3ZALII I TEXHOJIOI'IA I

Jlakyma Haragis MuxaiijiBHa,

KaHauAaT GpinocoChKUX HAyK, TOLEHT, TOIEHT

kadeapu Pinocodii KuiBcbkoro HamoHaILHOTO YHIBEPCUTETY
OyniBHuiTBa 1 apxiTekTypu (Kuis, Ykpaina)

Jlo 1100anbHUX BUKJIWKIB OCTaHHIX JCCATUIITH MOKHA BIIHECTH HU(POBI3aIIiio
CyCIUIbCTBA, MOB’si3aHy 13 MacimTabHuM nomupeHHsMm [T Ta BOpoBamKeHHSM
1I(ppoBUX TEXHOJIOTIH B yci chepu XUTTA cycniabcTBa. Ha riobanbHOMY piBHI BKe
ChOTOAH1 (YHKIIOHYIOTh €-7epkKaBa, U(poBa €KOHOMIKA, BiJOYBAa€TbCS AKTHUBHA
nudpoBizallis KyJIbTypH, OCBITH, 110 30KpeMa € 1 HacmigkoMm nanaemii COVID-19.
Ponb BUIIOT OCBITH y IUX MpOIecax BaXKKO MEePeoIiHuTH, ajke 3BO Ha rmobansHOMY
piBHI Oynu 1 3aJMIIAIOTBCS THUMH OpraHi3allisiMH, SKi: aKTUBHO MPOBOMSTH
nociaipkeHHss 'y ramysi [T Ta BOpOBaKyHOTh peE3ylbTaTH LHUX JOCHIDKEHb Y
MPaKTUYHY AISUIBHICTh OPraHiB BJIa/Id, EKOHOMIYHI BIAHOCHHH, OCBITHIH IIPOLIEC TOLIO;
roTyloTh (axiBIiB, 5IKI BUKOPUCTOBYIOTh IT 1 BeneHHs Oi3Hecy, YINpaBIillHHA
OprasizauisiMi, B KyJbTYPHO-IO3BUIbHIN AISJIBHOCTI, Y HaJaHHI OCBITHIX MOCIYT, Y
MOMITHUYHIA cdepl, y MDKHAPOJAHHMX BIJHOCHHAX TOLIO; PO3YMIIOTh NEPCIEKTUBU
JUCTAHIIIIHOT OCBITH (OHJAlH OCBITH, OCBITM 3 BHUKOPHCTaHHSAM JUCTaHIIMHUX
TEXHOJIOT1H) JJIsI PO3MIMPEHHS] MOXKJIMBOCTEH 3aTydeHHs 37100yBadiB BUIIIO1 OCBITH B
CBOI1 3aKJIa/iy, TOMYJISIpU3allii 3aKJIaJiB Ha MI>KHAPOTHOMY PiBH1, aKTUBHE BKIIOUCHHS
B TMPOIECH aKaJeMIYHOI MOOILTBLHOCTI 30KpeMa i OHJIaliH, 3aJy4YeHHS 1HO3EMHHUX
3100yBayiB OCBITH, MPOBEJCHHS HAyKOBUX JOCIIKEHBb 13 3aIydeHHsSIM (DaxiBIliB 3
PI3HHX KpaiH CBITY, PO3IIMPEHHS MOXKJIMBOCTEH CTBOPEHHs Ta peami3allli CrijJbHOI
MDKHApOJIHOT TPOEKTHOI Ta TPAHTOBOI MJISTIBHOCTI, TOB’A3aHOI 13 BHUPIIMIEHHSIM
MPaKTUYHUX THTAHb CYCIJIBCTBA Ta I1HII TPOLECH, IO CTAOTh MOXJIUBUMHU 1
JTOCTYITHUMHU 13 IIU(PPOBI3aLI€I0 CYCHITBHOTO KUTTS.

OxpeMo Tpeba HaroJOCUTH HAa TaKOMY acleKTi HUu¢poBi3alii CyCcHniabCTBa, IO €
BUKJIMKOM JIJIsl BUILIOi OCBITH, — BUKOPUCTAHHS IITYYHOTO 1HTENeKTy (mam — LIII).
CtpiMKe MOMMpPEHHsS Ta 3pOCTaHHS 4Mciia KopucTyBadiB mporpam 3 LI, 3 oxHoro
OOKY, CIPUSIOTh MOXJIMBOCTSIM CTBOPIOBATH MOJEII, CUCTEMH Ta 1HII YyTBOPEHHS 32
nomomororo IIII, 3meHmIyrounm BUWTpaTH dYacy Ha IO JisUTBHICTH, IPOBOJUTH
JOCTIKEHHSI B PI3HUX Tally3dX EKOHOMIKM Ta HAyKW, HAMPUKIAJ, MPOBOJUTH
OOYHMCIICHHS y MEIMYHHX JTOCHIPKEHHSAX, Ha K1 paHiIie HeoOX1qH1 OyJId MICSIIl 1 pOKH,
3a KiTbKa TOAMH a00 XBWIMH, aje 3 IHIIOr0o OOKy — HEKOHTPOJIhOBAaHE Ta
Heno0pocoBicHe Bukopuctanus [ Gararbma KOpuCTyBauamu CTaBUTh Ha TOPSIOK
JNEHHUM BXE ChOTOJIHI €THYHI MUTAaHHS MOr0 BUKOPHUCTAHHS, a B KOHTEKCTI BHUIIOI
OCBITH JI0 IHOTO JOJAIOTHCS MHUTAHHS aKaJeMIYHOi TOOPOYECHOCTI, 30KpeMa y
BukopuctanHi I ydacHMkaMu OCBITHHOTO TpoOLieCy 1 SIK HACHiIOK — SIKICTb
MIITOTOBKM (paxiBIIiB.

Hanpuknaza, MoxXHa HaBECTH «EBPOIENCHKY 1HiiaTUBY moao I, meTa sikoi:
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® [IIBUIIICHHS TEXHOJIOTIYHOTO Ta MPOMHKCIOBOro noteHiiany €C 1 mommpeHHs
IITYYHOTO 1HTENIEKTY B €KOHOMIIIl, SIK IPUBAaTHUM, TakK 1 Jiep>kaBHUM cekTtopamu. Lle
BKJIFOYAE 1HBECTHIIIT B TOCIIKEHHS Ta 1IHHOBAIIIT Ta Kpalui JOCTYII 10 TaHUX.

® MIArOTOBKA JI0 COIIaJbHO-€KOHOMIYHUX 3MIH, BHUKJIMKAHUX IITYYHUM
IHTEJIEKTOM, 3a0X0YYIOUM MOJIEPHI3AIlll0 CHCTEM OCBITHM Ta HaBYaHHSA, PO3BHUBAIOYU
TaJaHTH, MepeAdayaroyy 3MiHU Ha pUHKY Mpalll, MATPUMYIOUM 3MIHU Ha PUHKY Tparl
Ta aJaNTyI0YH CUCTEMH COLIIaIbHOTO 3aXUCTY.

e 3a0€3MEeYNTH BIAMNOBIIHY €TUYHY Ta IPABOBY OCHOBY, 3aCHOBAHY Ha I[IHHOCTAX
Coro3y Ta BiAnoBiiHO 10 XapTii ocHoBHUX TipaB €C. Ile Britoyae MaitOyTHI BKa3iBKU
10JI0 ICHYIOUMX MPaBWJI BIAMOBITAIBLHOCTI 3a MPOAYKT, JETaIbHUM aHalli3 HOBHUX
npo0sieM 1 CHIBOpALO 13 3alliKaBICHUMH CTOpPOHaMU 4epe3 €BpONEHCHKUI albsHC
MITYYHOTO 1HTEJEKTY JJIsl pO3POOKU €TUYHHUX MPUHIUIIB IITYYHOTO 1HTENEKTY» [3].

VY upoMy 3B’s3Ky BrpoBajkeHHs LI y BuIly OCBITY 1 SIK HACJIJOK MiATOTOBKA
(axiBLIB 3 MOXJIMBOCTSAMHU ycmimHoro BukopuctanHa LI B poOoTi moxnuBa 3a
TaKUMH HalpsMaMu:

1) opienTyBaHHs 3100yBayiB BHILOI OCBITH Ha CTAHAAPTHU SIKOCT1 y KOPUCTYBaHHI1
1, To6TO BU3HAYEHHS IEBHUX MpaBuJl Ta HOpM BukopuctanHs LI mig yac HaByaHHs
Ta Ha poOOUOMY MICIIi;

2) 3a0e3MeueHHS OCMHCJICHOI 3 BUKOPUCTAaHHSM €THYHMX TMPUHIIMIIB Ta
coLiaJIbHOI BiAmoBigaabHOCTI B3aeMmonii 13 11I;

3) iHTerpailisi OCBITHIX T€OPiil B OHJIalH HaBYaHHs 3 onomororo [1I;

4) BupoBaxenns LI gy 360py Ta aHamizy JaHUX y PEKUMI PETbHOTO Yacy;

5) mpoBefeHHS OUIBIIOI KITBKOCTI €MITIPUYHUX JOCTIHKEHb IS TEPEeBIPKU
dakTnunux edekTiB 3actocyBanHs L1 B onmaiiH BUIIIii OCBITI;

6) OO0I3HAHICTh AKAJEMIYHOIO MepcoHany y cdepi BUIIOI OCBITM B OCTAaHHIX
po3podkax 1010 Bukopuctanus LI,

7) po3yMiHHS BHKJIaladaMH CBOET POJIi, SIKy BOHH MOXYTb BIJIIrpaBaTH B MPaKTHUII
BHUKJIaJaHHs 1 HaB4YaHHSA 3aBisgku LI TexHomorissM i SK BHKOPHUCTOBYBAaTH iX Y
JOTIOMO31 CTYZCHTaM;

8) KepiBHMKAM 3aKJaJ(IB BHILOI OCBITH CJIJ PO3YMITH BUKIHKH, 3 SKHUMH
CTUKAIOThCS BUKJIAJayi, Ta BXXUBATH BIAMOBIAHUX 3aXOIIB IS HaJaHHSA
pe3yIbTaTUBHOI TortioMoruy [1].

[Ipouiecu rtno6anbHOI 1MGPOBI3alii, IO OXOMIWJIA JEpXKaBHE YIPaBIIHHA,
€KOHOMIKY ¥ KyJIbTYPY, 3HAYHOIO MIpOIO IETE€PMIHOBAHI JISUTHHICTIO 3aKJIA 1B BUIIO]
ocBitu (3BO). VYHiBepcutreTn BUCTYyNalOTh (PyHIAMEHTAIBHUMH IIEHTPAMH, SIKI HE
JuIle TeHepyroTh 1HHoBamiHi IT-pimenHs, a # 3a0e3medyloTh MiJATOTOBKY
KBaTi(hiKOBAaHUX KaJpiB, 3IaTHUX €(PEKTUBHO 3aCTOCOBYBATU MU(PPOBI TEXHOJOTII Y
MOJTITUYHINA, EKOHOMIUHIN ¥ MDKHApOAHIN cepax.

[udposizaliss BiIKpUBaE Mepel BHUILOK OCBITOIO HOBI MEPCHEKTUBH IS
IHTEepHAI[loOHAMI3aii W PO3BUTKY aKaJeMiuHOi MOOUIbHOCTI. BuKOpucTaHHs
JTUCTAHI[IMHUX IHCTPYMEHTIB JT03BOJISIE:

® PO3IIMPIOBATH AyJUTOPIIO 3700yBaviB Ta MOMYJISIPU3YBATH OCBITHI MOCTYTH Ha
MDKHApOIHOMY PIBHI;
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® AKTHBI3yBaTH TPAHTOBY JMisJIBHICTh W CIUIbHI HAyKOB1 JOCTIKEHHS 13
3aITy9CHHSIM 1HO3eMHUX (axiBIIiB;

® CTBOPIOBATH THYYKI MOJENI HaBYaHHS, IO € OCOOJMBO AaKTyalbHUM Y
MOCTHAHAEMIYHHUH MEPio/I.
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®OPMYBAHHS ®I3UYHOI KYJIbTYPHU
OCOBUCTOCTI 3JIOBYBAYA BUIIIOI OCBITH B
YMOBAX BOCHHOTI'O CTARY SAK HEJAT'OI'TYHA
IHPOBJIEMA

AneeBa Oubra BikropiBHa
KaH/1. TeJI. HayK, IOIEHT Kadeapu Hi3uUHOTO BUXOBAHHS 1 CIIOPTY
Onecbkuii HallioHABHUH yHIBepcuTeT iMeH1 [.I. MeunukoBa

YeoOan Birauiii ®egopoBuy
cTapiuii Bukiaaad kadenpu GpizuuHOro BUXOBAHHS 1 CIIOPTY
Onecwkuii HallioHanbHUM yHIBepcuTeT iMeHi [.I. MeunnkoBa

Coxos0B Bosogumup IBanoBu4
BUKJIa/1a4 Kadenpu (H13MIHOr0 BUXOBAHHS 1 CIIOPTY
Onecwkuii HallioHanbHUM yHIBepcuTeT iMeHi [.I. MeunnkoBa

€dimos I'puropiin OsiekcanapoBuy4
cTaplivid BUKIaaa4 Kadeapu (pi3MdHOro BUXOBAHHS 1 CIIOPTY
Onecbkuii HallioHabHUM yHIBepcuteT imMeH1 [.I. MeunukoBa

AKTyanbHicTh. HeraTtuBHi peainii ocTaHHIX pOKIB, MOB’S3aHI 3 HACIHiJIKaMH
MOBHOMACIIITAOHOTO BOEHHOTO BTOPTHEHHSI POCIi HAa TEPUTOPIIO YKpaiHU CYTTEBO
BIUTMHYJIM Ha BCIO CUCTEMY BHUIIO1 OCBITH HAIIO1 KPaiHI.

B ymoBax BO€HHOTO cTaHy BCl1 IpaIliBHUKH CHCTEMH OCBITH  JIOKJIQJIAiOTh
MaKCUMyM 3yCWJb JJisi 3a0€3MEeUeHHS CHCTEeMAaTUYHOrOo Ta SIKICHOTO HaBYaHHS,
CTBOPEHHsI O€3MEYHMX YMOB [JIsi 3/100yBadiB  Ta BUKIAJa4iB, MIATPUMKH Ta
3a0€3MeYeHHs BHCOKOTO PiBHS BUKJIAJAAHHS ISl THX, XTO OyB 3MYIICHHUW BUiXaTu 3a
KOpJOH a00 10 Oe3NeyHIMX pEerioHiB YKpaiHu, AJId MPOJOBKEHHS CHUCTEMHUX
pedopm.

Cy4acHi HacliJIKK BOEHHOTO KOH(IIIKTY, 110 BiI0YBAa€ThbCS HA TEPUTOPIi HAIIOT
KpaiHU CTaBIISAThH 3aBJaHHs MEepe OCBITSHAMH HE JIUIIE 3a0€3MeUUTH SKICTh HAaBYaHHS
ase i 30epertu pizuyHe Ta MCUXIYHe 310pOB's 3100yBayiB BUILOT OCBITH, PIBEHB SIKOTO
0e3MmocepeIHhO BIUIMBAE HA YCIIIIHICTh HABUYAHHSA, KOHKYPEHTOCIPOMOXHICTh Ta
SAKICTh MaOyTHBOT TPYJOBOT MISITBHOCTI (haxiBIIs.

Crip 3a3HaYUTH, 110 32 TAHUMH HAYKOBUX JOCIIIPKEHb OCTAHHIX POKIB OLTBIIICTh
CydacHUX 3/100yBadi BUIOT OCBITH MalOTh TPUBOTY 3a BJIACHY Oe3leKy Ta Oe3reKy
piIHUX, OOMEXKEHI MOXKJIMBOCTI MO0 JO3BULISA, ITUTAHYBAaHHS BIJIACHOTO 4Yacy,
iH(pOopMaIliiiHe mepeHacuueHHS Ta BUMYIIIEeHe 00MekeHHS (Pi3udHOT aKTUBHOCTI [2].

OpHier0 3 HAMBaXIMBIMIUX MPOOJIEM CTYACHTCHKOI MOJOJl, IO  ChOTOAHI
HABYAETHCS B 3aKiajax BHINOI OCBITH € mpoOinema ajanTtamii 10 CKJIaTHUX
MICUXOJIOTO-NIEAAroriYyHUX YMOB 3100yTTS OCBITH: MaiOyTHi (axiBll BUMYILIEHI
MOCTIMHO BpPAaXOBYBaTH BHKJIMKHA O€3MEKU, CHEPreTUUHY HECTaOUIbHICTIO, IIBUIKO
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IIPUCTOCOBYBATHCS J10 3MIH (OpMHU HaBYaHHS (O4HA, JUCTAHIlIMHA, 3MIIlIaHA), SKa
3QJICKHUTh BIJl CHUTYyaIlii B pPErioHi, A¢ pO3TAIIOBAaHUN HaBYANbHUN 3aKjag 1 MOXKE
HEOJTHOPA30BO 3MIHIOBATUCS MPOTITOM HABYAJLHOTO POKY.

OTxe, aKTyaJdbHICTh TMOIIYKY €(PEeKTUBHHUX 3ac00iB Ta METOMIB (OpMyBaHHS
(b131YHO Ta ICUXOJIOTIYHO 30POBOT 0COOMCTOCTI, aJAaNTOBAHOI IO BUMOT CHOTO/ICHHS
Ta TOTOBOi JIO BHCOKOSKICHOI mparii 3a oOpaHuUM (axoM 3yMOBJICHA Cy9YaCHUMH
BUMOTaMHU CUCTEMH BHUIIOI OCBITH YKpaiHHu.

Y KOHTEKCTI HAIIoro AOCHKeHHS (GopMyBaHHS (I3UMYHO Ta TCUXOJIOTIYHO
3I0pOBOT OCOOMCTOCTI, aJIaliTOBaHOi J0 BHUMOI' CBHOTOJICHHA MU TIIOB’A3Y€EMO 3
dhopmyBaHHIM (13UIHOT KYJIBTYPH OCOOMCTOCTI 3100yBava BUIOT OCBITH.

[pyHTYIOYMCH Ha aHalli3i HAYKOBHUX JOCHIKEHD, (Pi3HYHY KyIETypy OCOOMCTOCTI
MU BU3HAYA€EMO SIK 1HTErpaJIbHE YTBOPEHHS, IIEBHUM CIIOCIO AISTIBHOCTI 1 MOBEAIHKH
O0COOHMCTOCTI, IO chpusde ii camopeaizailii B PO3BUTKY IYXOBHHX 1 (I3UUHHUX
3110HOCTEH (cui1) 3a AOMOMOTor0 (i3KYABTYPHOI ISIIBHOCTI Y 3B’SI3KY 3 OCBOEHHSM,
CTBOPEHHSIM a 332 HEOOX1JTHOCTI — BIJTHOBJICHHSIM LIHHOCTEN y cepi (13KyIbTypHOrO
BIOCKOHAJIEHHS JIIOIMHHU, IO NPOSBISAEThCA y (popMyBaHHI i1 cielu(piyHUX BHUJIIB Ta
MAarOTh JIJIs1 OCOOMCTOCTI IIIHHUHI XapaKTep MpH aKTyati3alli B )KUTTEAISIIBHOCTI[ 1].

Sk HOCIH (P13UYHOT KyJIBTYPH 3100yBay BUILOT OCBITH IOBUHEH BOJIOAITH IEBHUM
00CcAroM 3HaHb 3 Oprafizalii ONTUMaJIbHOI PyXOBOT aKTUBHOCTI, IATPUMKH 310POBOIO
cnocoOy KUTTS, (P1310JI0T1i 1 ICUXOJIOTIi CHOPTY, TIT€EHH TOILO; BOJIOAITH YMIHHSAMH U
HAaBUYKaMH II0/I0 MOKPAILEHHS BJIACHOIO 3J0pOB’sl Ta (PI3UYHOTO BJOCKOHAJIEHHS,
oprasizaiii CaMOCTIMHHMX 3aHATh (PI3KYIBTYPHO-037J0POBUOTO CIIPSMYBaHHS;, MaTH
LIHHICHE CTaBJI€HHS [JO BJACHOTO 3JI0pOB’S  Ta 3A0pOB’S  OTOUYIOUUX, MO
(b13KyIBTYPHO-037I0POBUOT AISUTHHOCTI.

Binomo, 110 piBeHb (i3UYHOI KYJIBTYpU OCOOMCTOCTI BU3HAYAETHCS XapaKTEPOM,
CTPYKTYpOIO Ta CHpPSIMOBAHICTIO ii MOTHBamii 10 (Di3KyIbTYpHO-0310POBYOL
JISTBHOCTI Ta MIATPUMAHHS HABUYOK 370POBOTO CIIOCOOY JKUTTH.

Jns 3n00yBaya BHILOT OCBITHM OCBITHE CEPENOBHUILE YHIBEPCUTETY, 1€ BiH
MIPOBOAUTH OUIBIIY YAaCTKy CBOTO 4Yacy € CaMe€ TIM COLIYMOM, /1€ (OpMYIOThCS Ta
PO3BUBAIOTHCS MOTO IIHHICHI Opl€HTAllli, HA HAlly AYMKY CaM€ OCBITHE CEpPEAOBHILE
MOBMHHO  pO3BHMBATH MOro BIANOBIJANBHICTH 3a BIACHE 3[0pPOB’Sl Ta CHPUSITH
(dbopMmyBaHHIO 0COOMCTICHOI (i3M4HOI KynbTypu. ColliadbHe OTOYEHHs (BHKIIaJaul,
OJHOTPYNHHUKH, OAaTbKM) MOBUHHO CIIPUSATH 3aCBOEHHIO HOPM (Di3WYHOI KYJIbTYpH, a
OCBITHE CEPEIOBUIIE BIUTMBATH HAa (DOPMYBAHHS IIIHHICHOTO CTABJICHHS JI0 3I0POBsI Ta
(b 13KyIBTYPHO-037I0POBUOT AISUTHHOCTI.

Brim, ik MoOka3ye aHai3 1OCTiKeHb HAYKOBI[IB Ta MEIaroriB-MPaKTUKIB OCTaHHIX
POKIB, OCBITHE CEPEJOBUIIE 3aKJIay BHUIIOI OCBITH HE 3aBXIHU BIIMOBIA€ BUMOTAM
30pOB’s30epeeHHs:  37100yBadi  CTHUKAIOThCS 31 3HAUHUMHM  HABYAILHUMHU
HABAaHTAKEHHSAMH Ta TPYIHOIIAMH, IO TOB’s3aHI 3 OCOOJIMBOCTSIMHU OpraHizaiii
OCBITHBOT'O TPOIIECY: MOBITPSHI TPUBOTH, YACTi 3MiHK y (OpMI HABYaHHS (OHJIANH,
ojuaiitn abo riOpuaHa (3MimaHa) Gopma HaB4YaHHS), JOAATKOBI (DI3UYHI Ta
MICUXOJIOTIYHI HaBaHTAXEHHS, MAJOPYXJMBUH CHOCOOOM JKHUTTA, 32 OCTAHHI POKHU
3HAYHO 3MEHILIMJIACh KUIbKICTh CIIOPTUBHHUX CBST Ta € MEBHI O€3MEeKOBI 0OMEKEHHs
10710 TIPOBEICHHS CHOPTHUBHUX 3MaraHb.
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Criz 3a3HaUUTH, 110 37€O01IBIIOTO 111 HEraTUBHI1 TEHACHIIT 00YMOBJICH] BILIMBOM
00’eKTHUBHUX (DAKTOPIB, 110 MOB’A3aHUX 3 BIICHKOBUMH JiSIMH KpaiHU arpecopa Ha
TEPUTOPIl HAIIOT KpaiHM aJie € 1 HU3Ka Cy0’ €KTUBHUX (PaKTOPIB.

CyO’exTUBHUMH (PaKTOpamMH, TPYHTYIOUMCh Ha  JIOCHI/DKCHHSX HAyKOBIIIB Ta
BJACHOMY JIOCBiJli, = MH BBa)XaeMO: BIJICYTHICTh Yy 3/100yBayiB BHIIOi OCBITH
YCBIJIOMJIEHHS HEOOXI1THOCTI PEryJaspHO 3aiiMaTUCh (I3UYHOIO KYJIBTYpOIO  Ta
CIIOPTOM; HHU3BKWH pPIBEHb MOTHUBAIlli CTYJEHTIB JI0 CAMOCTIMHUX 3aHATH (HI3UUHUM
BUXOBAaHHSIM, JI0 O370pPOBYOi JAISUIBHOCTI, O BEIEHHS 30POBOTO CIOCOOY JKUTTA,
30epekeHH1 Ta 3MIIIHEHH]I BIACHOTO 37I0POB 4.

OOTrpyHTOBYIOUM HUIAXU BUPIIMIEHHS 03HAYEHOI MPOOJIEMHU, MU BUXOJWIU 3 TOTO,
110 TOJIOBHOIO METOIO 1 3aBJJaHHAM HABYAJILHOTO MpeaMeTy «DI3MYHOr0 BUXOBAHHS,
HaJISKUTh JI0 TEpelliKy 000B’S3KOBHX OCBITHIX KOMIIOHEHTIB Mailke yCiX OCBITHIX
nporpam 6aKaaaBpChbKOTO PiBHS BUIIOI OCBITH € 30€pEeKEHHS Ta 3MILHEHHS 37I0POB’sI
MaiOyTHIX (paxiBI[iB; MIATPUMAHHS B HUX BUCOKOTO PiBHS MPaIE€31aTHOCTI MPOTITOM
BCHOTO IEPI0ly HABYAHHS; PO3BUTOK (DI3UYHUX SIKOCTEH, HEOOXITHUX Y MaOyTHHOI
npodeciiHol  IisbHOCTI; BceOlYHa (i3MYHA TMIArOTOBKA; (QopMyBaHHS (Hi3UUHOL
KyJIBTYpH OCOOHCTOCTI, 37aTHOI CAaMOCTIMHO OpraHi30ByBaTH 1 JOTPHUMYBATHCS 3I0POBOIO
CHOCO0Y JKUTTS, BAKOPUCTOBYBATH (D13UYHY KYJIBTYpPY Ta CIIOPT B YMOBaX MaiOyTHBOI
npodeciiiHol MIsUIBHOCTI [2].

@di3uyHe BUXOBAaHHS SBJs€ COOOK  MENAroriyHO OpraHi30BaHUN MPOIIEC
OBOJIOJIHHSA LIHHOCTAMHM (I3UYHOI KYIBTYpH, A€ JIOAWHA SIK CYO’€KT HE JIHMILe
CIIOXKMBAE 111 I[IHHOCTI, a M, MEpPEIOMIIOI0UM 4Yepe3 CBOIO OCOOUCTICTh, MOXE IX
3aCBOITH 1 Yepe3 CBOIO JIISUIbHICTh CTBOPUTH HOBI IIIHHOCTI, 3HAYYI1l 0COOMCTO JIJIsl HE:
TIOJTITIITUTH CBOE 37I0POB’sI, 3MIIIHUTH M’ 513H, BIOCKOHAIUTH (irypy TOIIO.

[pyHTyIOuUMCh, Ha TOMY, IO CTPYKTypa  (Di3UUHOI KYIAETYpH OCOOUCTOCTI
CKJIQJIAETHCS 3 TPHOX KOMIIOHEHTIB: IMIIEPATUBHO-KOTHITUBHUM (CHCTEMa 3HaHb 00
HOPM (13KYJIBTYPHO-03/I0pOBYOI ISTHHOCTI), ONEepaIiitHO-AisIbHICHHUH (CHCTEMa i,
CIpsIMOBaHUX Ha (pi3UYHE BIOCKOHAJICHHS Ta JOTPUMAHHS HOPM 370POBOTO CIOCOOY
KUTTS) Ta IIHHICHO-OPIEHTALlIMHUN (CUCTeMa I[IHHICHUX OPIEHTUPIB Ta MOTHUBIB, 110
BU3HAYaIOTh CIPSMOBAHICTh A1l OCOOMCTOCTI Ha 3aCBOEHHS IIHHOCTEH (h13UYHOI
KyJbTYpH), MU BHU3HAQYa€MO TPU OCHOBHI HANpsSMH LIJIECHPSIMOBAHOI JiSIIBHOCTI
negarora 3BO B po6oti 3 popmyBaHHS (Pi3UYHOTI KyJABTYpH OCOOMUCTOCTI 3100yBaya
BUIIIOi OCBITH.

['onoBHUM HampsMoM poboTH € (hopMyBaHHS LIHHICHO-OpiEHTAIiHOI cdepu,
aJpKe pyxoBa aKTMBHICTbH 37100yBaya BUILIOT OCBITH O€3M0OCepeHbO MOB’ A3aHa 3 Horo
MOTHBAIIIEIO M0JI0 (P13KYJIBTYPHO-03/I0POBUYOT AiSTTLHOCTI.

Buknamagy ¢izuunoro BuxoBaHHs Tpeba 10OpaTu Taki METOIW Ta OpTaHi3yBaTu
Takl MeAaroriyHi yMOBH, 100 IUPOKUN CHEKTP O00'€KTUBHUX I[IHHOCTEH (Hi3UUHOI
KyJBTYPH 0COOMCTOCTI 3/100yBada BUIIO1 OCBITH CTaB IPEIMETOM HOTO YCBIIOMJICHHSI,
3aCBOEHHS Ta 0COOUCTOrO HaAOaHHS.

3azHaunmo, 10 (I3MYHE BUXOBAHHS Yy 3arajbHOMY BH3HAY€HHI 1€ - CHCTeMa
MEJaroTiyHuX 3axXOMiB  CHOPSAMOBAHUX Ha (PI3UYHUNA PO3BUTOK OCOOMCTOCTI,
(GyHKITIOHATBHE YIOCKOHAJIICHHS HOTO OpraHi3My, HaBUYaHHS OCHOBHUM J>KHUTTEBE
BKJIMBUM PYXOBHM HaBHYKaM Ta BMiHHSIM.
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o 3aco0iB (i3uyHOTO BHXOBaHHS 37100yBauiB BHINOI OCBITU HaleXaTh: (DI3UUHI
BIIPaBU; 03/I0POBU1 CHJIM PUPOH; TITi€HIYH1 YNHHUKHU, & TAKOXK CTIOPTUBHI MPHIAAHN 1
TpEHaKEepH, KOMIT I0TEpHA TEXHIKa, CIelialbHl MalAaHUYUKH, TPUMIILIEHHS Ta 1HIIE,
10 BUKOPUCTOBYETHCS IS MpoLiecy (pi3UIHOTO BUXOBAHHS.

Bimomo, mo piBeHb (Hi3UYHOI KYIBTYpH OCOOMCTOCTI BU3HAYAETHCS XapaKTEPOM,
CTPYKTYpPOIO Ta CIPSMOBAHICTIO MOTHBAIIM JIIOMMHH A0 (I3MYHOI aKTHBHOCTI Ta
MiATPUMaHHS HAaBUYOK 370POBOTO CIOCO0Y JKUTTS 1 Oe3mocepeaHbO MOB’si3aHa 3
piBHEM HOTO (Hi3KYJIBTYPHOI OCBIYEHOCTI Ta 0OOCATOM HAKOTTMYEHOTO JIOCBITY.

Came @i3uuHi BrnpaBu € 3aco00M HAOyTTS NOCBiAY (i3KYJIBTYPHO-0310pOBYOI
TATbHOCTI Ta  (OpPMYyBaHHS OINEPAIIfHO-TISIILHICHOTO KOMITIOHEHTY (i13UYHOT
KYJIETYPHU OCOOUCTOCTI.

Perynspui ¢i3uuHi BIpaBu CHPHUSAIOTH BUJUICHHIO eHIOPQIHIB, SKI BIJIOMI SIK
ropmonu macts. Ili XiMiuHI pEUOBHMHHU MOKPAIIyIOTh HACTPIN, 3HUKYIOTh BITUYTTA
TPUBOTH Ta JACMPECii, 1 3arajioM COPUSIIOTh BIAUYTTIO Onarononyyusi. Di3uyH1 BIpaBu
MO3UTUBHO BIUIMBAIOTh Ta 3MIIHIOIOTh YC1 CHUCTEMH OpraHi3My — BiJ CEpLEBO-
CYIMHHOI 10 HEPBOBO1 Ta AUXAJIBHOLI.

JloBeneHO, IO OpraHi3M CTyA€HTa, 1[0 MOCTIMHO 3alMaeThcsl (PI3UUHOIO
KyJbTYpOI0 Ta BHKOHYE (Pi3W4YHI BOpPaBU PI3SHOMAHITHOI HANpaBJIE€HOCTI, Kpalle
aJanTyeTbCsl 1O  HETaTUBHUX IMPOSABIB JOBKULISA. DI3M4YHI BOpPaBU HE TUIBKH
JOTOMararoTh 3HIMATH CTpec, ajne 1, Oyaydd MNpoQpiIakTUYHUM 3ac000M NpH
HETaTUBHUX BIUIMBAX EMOIIIHOTO CTpPECy, J03BOJISIIOTH 3 MEHIIUMHU PYyWHIBHUMU
HaCJIIKaMU CIpUiiMatu caMm ctpecoBuid hakrop [6].

Otxe, oCHOBHUM 3aBlaHHs (izuyHoro BuxoBaHHsS y 3BO Vkpainu B ymoBax
BOEHHOTO CTaHy € (opMyBaHHS (Pi3MUHOT KYJIBTYpU OCOOUCTOCTI 3/100yBada BUIIOT
OCBITH Ta YCYHEHHSI HETaTMBHOTO BIUIUB 00 €KTHBHUX Ta Cy0’ €KTUBHHUX (DAKTOPIB,
110 TTO3HAYAIOTHCS HAa CTaH1 3I0POB’A Ta PiBHI (P13MYHOT MIATOTOBKH 3/100yBada BUIIO1
OCBITH.

BucHoBku. Buxoasun 3 Bullle 3a3HaU€HOT0 MO)KHA CTBEPKYBaTH, 10 (i3udHa
KyJIBTypa 0COOMCTOCTI 3/100yBaya BUIIIO1 OCBITH B yMOBax BOEHHOTO CTaHY YKpaiHU
TpaHcopMyeTbcs y  KJIIOUOBMM  1HCTPYMEHT  3a0e3leyeHHs  ajanTaiiii,
MICUXOEMOIIIHHOT ~ cTabiTi3arlli, MIJBUIIICHHS PE3UCTEHTHOCTI OpraHi3My Ta
30epeKeHHs Mpale3JaTHOCTI B EKCTPEMaJIbHUX YMOBaX.

VY BUILIOMY HaBYaJIbHOMY 3akjajl (i3uYHE BUXOBAHHS € 3ac000M (popMyBaHHS
(GI13U4HOI  KyJIBTYpH OCOOMCTOCTI 37400yBaya BHUIIOI OCBITH, ONTUMI3alii #oro
(GI3UYHOTO CTaHy, 3MIITHEHHS Ta MATPUMKHU CTaHy 3JI0POB’S Ta Mpare3aaTHOCTI.

dopMmyBaHHS y MalOyTHBOro (haxiBIsl YCBIJOMJICHHS IIIHHOCTEH (Hi3UyHOT
KyJbTYpU IXHBOTO BIUIMBY Ha BJIACHE JKUTTS, Ha CYCIUIbCTBO, SIKICTh Oprasizarii
(GI13UYHOI aKTUBHOCTI, CUCTEMATHYHICTh, CIPSMOBAHICTh HA 370POB’S30€PEIKCHHS,
aJIeKBaTHICTh CTaTTl 3700yBaya BHINOiI OCBITH, HOro BIKY, pIBHIO (I3UYHOI
MIJTOTOBJIEHOCTI € TOJIOBHUMH O3HaKaMU SIKICHOI CHUCTeMH (DI3WYHOTO BUXOBAaHHS Y
3BO.
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CONTEXT OF THE MULTIPLE EXPERIENCE OF WAR

Oliinyk Viacheslav

Ph.D., Head of Research Department,

The Research Center for Humanitarian Problems
for the Armed Forces of Ukraine

Introduction. The hot phase of the Russian-Ukrainian war has been going on for
the fifth year. The Russian aggressor is using practically the entire range of
conventional weapons against the servicemen of the military formations of the Defense
Forces of Ukraine, as well as the civilian population of our state. The consequence of
this 1s the formation of multiple wartime experiences in everyone living on the territory
of Ukraine, which requires its recognition and acceptance, as well as respect and
support for people with such experience, which can only be realized in a trauma-
sensitive space. The purpose of our study is to substantiate the feasibility of creating a
trauma-sensitive space in Ukrainian society in the context of the multiple war
experiences of Ukrainian citizens.

Methods — analysis, comparison, generalization.

Results. Studies of the effects of wartime distressing events on humans have
convincingly demonstrated their traumatic nature and long-term consequences for the
mental health of not only the individual (Kolesnichenko, 2018; Chaban, Khaustova &
Omelyanovich, 2023), but also society as a whole (Gornostay, 2023). Kozlovsky
(2024) emphasized that “a traumatized person and a traumatized society feel injustice
more acutely, there is more pain” (p. 62).

It is clear that primarily psychological trauma, caused by the experience of direct
participation in hostilities or ensuring the implementation of measures for their
conduct, concerns military personnel, law enforcement officers, members of volunteer
formations of territorial communities, other representatives of the Security and Defense
Forces of Ukraine. And in our state, an appropriate respectful attitude towards a person
is being formed in a form that embodies the image of the Defender of peaceful life, our
values, identity, the right to exist in the future of the Ukrainian nation and state. At the
same time, traumatic experiences in wartime are also received by civilians who are not
only in designated areas of hostilities (local residents, volunteers, family members of
military personnel), but also in the deep rear as a result of missile and drone terrorist
attacks, which are almost daily carried out by russia throughout the territory of Ukraine,
experiencing the loss of relatives and loved ones, loss of property and material values,
moral trauma, etc. In addition, the wartime experience can be and is for Ukrainians
predominantly multiple in the sense of its multifacetedness, multilevelness, and
repeatability. For example, it can include combat, post-combat, and quasi-combat
experiences, the experience of loss, etc.

183



PSYCHOLOGY
DIGITAL TRANSFORMATION OF SOCIETY: OPPORTUNITIES AND CHALLENGES

Can we in everyday life, in interaction with others, with strangers, identify at first
glance those who have a traumatic experience and those who have not? Of course, by
certain signs we can distinguish from the general public a person who, according to our
stereotypical idea, potentially has such an experience. These include, in particular,
military personnel, law enforcement officers, medical workers, rescuers. Even if they
are dressed in civilian clothes, by certain external signs we can with a high probability
determine their belonging to the above-mentioned professions. First of all, by clothing
(military style, military accessories, etc.), language (specific slang and military
expressions), posture and gestures (military posture and walking style, features of army
non-verbal communication), the presence of tattoos (patriotic, memorial, military and
state-symbolic), behavior (control of the situation, scanning the space, inquisitive look,
etc.) (Trainer's Manual, 2023, p. 13). Also, some people who have war experience and
are in a period of experiencing the consequences of distress experience may have
affective manifestations, behavioral reactions, such as aggression, distrust, detachment,
devaluation, skepticism (Voznitsyna & Lytvynenko, 2020, p. 30), or vice versa,
extreme sensitivity, emotionality, vulnerability. In most other cases, the answer to the
question we have posed 1s more likely to be negative.

To reduce the negative impact of multiple war experiences on a person’s life,
improve relationships with others, and overcome barriers in interpersonal interaction,
experts — scientists and practitioners — advise first of all to create a safe, trauma-
sensitive space in compliance with four principles, which are basic psychosocial
competencies for interaction in society:

1) recognition as awareness of the uniqueness, values, rights, abilities, and dignity
of another person;

2) acceptance — unconditional, non-judgmental perception of another person with
their positive and negative characteristics, unique life experience;

3) respect, which is manifested in openness and attention to different views, taking
into account the opinions, needs, and personal boundaries of another person, preserving
the person’s right to express themselves, to be themselves with all their shortcomings
and advantages;

4) support — active assistance, encouragement, and strengthening of another person
in order to realize their potential and protect their dignity.

Adherence to these principles in the direction of forming a trauma-sensitive space
of social interaction is the basis for creating trust between members of society,
community, building reliable relationships, maintaining tolerance, creating
psychological comfort and mutual understanding, reducing the likelihood of
interpersonal conflicts and self-destructive behavior. Important in this context is the
example of the Republic of Croatia regarding post-war reconstruction, reintegration of
territories, protection of the rights of civilian victims, fair trial, work with veterans and
civilians, with the past, memory, etc. after the Croatian War of Independence of 1991—
1995. Thus, according to Bozi€evi¢ (2020), in a society experiencing the consequences
of war, it is extremely necessary to build a social environment that fosters “a culture of
humanity, openness, respect for the dignity of others, cooperation and mutual respect”,
creates a space for understanding, acceptance and cooperation (pp. 5-6).
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At the same time, the vector of creating a trauma-sensitive space in Ukrainian
society, in our opinion, should be two-way. In support of this thesis, we present the
results of the nationwide online survey “Image of Veterans in Ukrainian Society”,
conducted by the Sociological Group “Rating” with the support of the Ukrainian
Veterans Fund, which were presented to the public in December 2024. Thus, 78% of
the surveyed civilians noted that society respects veterans, but only 33% of veterans
hold this opinion. Also, 66% of civilians indicated the possibility of a risk of
misunderstanding of servicemen and veterans by society. A much larger number of the
surveyed servicemen — 89% — hold a similar opinion. The researchers believe that the
significant differences in the results “may indicate insufficient awareness of the
challenges and obstacles that veterans face” (The Highest Level of Trust ..., 2024). At
the same time, we believe that the survey results may also indicate a different context
that veterans and military personnel, on the one hand, and civilians, on the other, put
into the concepts of respect and mutual understanding: civilians believe that they are
using maximum strength, resources, and energy to support military personnel and
veterans, while the latter have the opposite opinion..

And this once again proves the urgency of the need to create a trauma-sensitive
space not only for military personnel and veterans, but also for the civilian component
of Ukrainian society, which requires the involvement of both civil society, public
organizations, territorial communities, and state authorities and local self-government,
bringing this problem to the state level.

Conclusions. The impact of stress factors of wartime on military personnel and
civilians leads to the emergence of individual and collective consequences of
psychological traumatization, the formation of multiple war experiences. Such
consequences can be explicit or hidden and manifest themselves in the cognitive,
emotional-volitional and value-motivational spheres of a person and his behavior. The
need to reduce the negative impact of multiple war experiences on human life
necessitates the formation of a trauma-sensitive space in Ukrainian society, based on
four principles - recognition, acceptance, respect and support. At the same time, a two-
way vector of a trauma-sensitive space should be developed: towards both military
personnel and veterans, and towards the civilian population. The importance of this
task requires the involvement of all state institutions and the civil sector in its solution.
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©®OPMYBAHHAI MCUXOJOI'TYHOI CTIMKOCTI
BIMCBKOBOCJIYXBOBLIB 3 BPAXYBAHHSA CTPEC-
DPAKTOPIB CYHYHACHOI'O BOIO

Ko:xeny0o Osiena BacusiBHa

KaHJIUJAT COIIOJOTIYHUX HAYK, TOTICHT

JOIEHT Kadeapu BIMCHKOBOI IICUXOJIOTII Ta MeIaroriki,
BiticbkoBuii iIHCTUTYT KHiBCHKOTO HaIlIOHATBLHOTO YHIBEPCUTETY
imen1 Tapaca IlleBuenka, M. KuiB, Ykpaina

Kanimimuna Haradgist IlerpiBaa

cTapIIuii BUKiaaad kadeapu BiiCbKOBOI IICUXOJIOT1I Ta MeAaroriku,
BiticbkoBuii iIHCTUTYT KHiBCHKOT0O HaIllIOHATBLHOTO YHIBEPCUTETY
imen1 Tapaca IlleBuenka, M. KuiB, Ykpaina

CgepJaoBuu €nena IBaniBHa

BUKJIaJa4 Kadeapu BIHCHKOBO1 IICUXOJIOTIT Ta MeIaroriku,
BiticbkoBuii iIHCTUTYT KHiBCHKOTO HaIlIOHATBLHOTO YHIBEPCUTETY
imen1 Tapaca IlleBuenka, M. KuiB, Ykpaina

BukoHaHHs 3aB/1aHb 32 IPU3HAYEHHSM B OCOOJIMBUX CTPECOIC€HHUX YMOBAX — €
OJIHI€I0 31 chnenu(iuHuX O3HaK NpodeciiiHOi MisNIBHOCTI BiMCHKOBOCITYKOOBIIIB
30poitanx Cun YkpaiHu, sSika BUMara€ BijJf HUX I€BHOTO PIBHS TCHUXOJIOT1YHOT
ctiikocti. Taka cTiiikicTh mepeadavae BYAacCHE Ta AaJ€KBATHE pearyBaHHs Ha
PI3HOMaHITHI CKJIQJHOILI Ta HenepeAadayyBaHl 3MIHM OOKWOBOI OOCTAaHOBKHU ILISIXOM
ONITUMAJIFHOTO 3HI)KEHHS PIBHS CTpaxy, TPUBOTH, HAMPYTH Ta KOHTPOIIO EMOIIIMHUX
MPOSIBIB.

[lcuxonoriuHa CTIMKICTh BIMCBKOBOCTYK00BLIB 30poitHux Cun VYkpainu
N03BOJIsIE YOE3MEeUnTH iX BiJ pPU3MKOBAHOI MOBEIIHKY Ta i1 HACHI/IKIB, 3SMEHIIIUTH PU3UK
IUIS1 KOTO 3JI0POB 4.

Tak, ncuxonociuna cmitikicms — 1€ 3ATHICTh OKPEMHUX OCOOMCTOCTEH, TpyIl
mofielt abo oprasizailiii aaanTyBaTHUCS, BIIIHOBIIOBATUCS Ta MPOLBITATH B CUTYAIIisX
PU3HKY, BUKJIMKIB, HEOE3MEKH, CKIAAHOIIIB Ta Herapa3aiB. CTIMKICTh PO3YMIIOTh SIK
MpoLeC, KU BUPI3HAETHCS THYUKICTIO, 3[AaTHICTIO A0 TpeHyBaHHsS. CTIHKICTH 1€
B3a€MO/I1s 1HIMB1/Ia Ta MOTO )KUTTEBOTO JIOCBIY 1HAMBIA Ta HOTO KOHTEKCTY JKUTTS.

Oco6muBOi akTyasnbHOCTI HaOyBae mpoOsema (OpMyBaHHS TICHXOJIOTIYHOT
CTIAKOCT1 BIMCHKOBOCIIYOOBIIIB B yMOBax Jli cTpec-(paKkTOpiB CydacHOro O010.
DopmysanHs NCUXON02IYHOI cmillkocmi — 1€ OCHOBHE 3aBIaHHA KOMAaHIUPIB
M1IPO3/1IIB B IPOILIEC] MIATOTOBKH 70 i B 00MOBUX YMOBaX.

3a3HaunMoO, 10 aBTOPU METOJAMYHOr0 MOCiOHMKA ‘“3a0e3nedyeHHs MCUXOJI0TIYHOl
CTIMKOCTI BIMCHKOBOCTY>KOOBIIIB B yMOBaX OOHOBUX il BHOKPEMIIIOIOTH TaKl
cTpecopu npodeciiHoi AiSIIBHOCTI BIHCHKOBOCTYKOOBIIB: cmpecopu NO8CAKOEHHOT
HanpyiceHoi npogecitinoi OisibHocmi — AISUILHICTD, sIKa perjlaMeHTOBaHa CTaTyTaMu,
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HaKa3aMu,  JIUPEKTUBAMH,  PO3MOPAKEHHSMM;,  KOpPCTKA  perjaMeHTallis
MOBCSAKJICHHOTO JKHUTTS; BEJTUKI TICUXOJIOTIYHI Ta (i3WUHI HABAaHTAXKECHHS; cmpecopu
OIANILHOCMI 8 eKCMPEeMAIbHUX YMO8aX — KPU30Ba CUTYAIIil COIIAIbHOTO, MOTITUYHOTO,
TEXHOTEHHOTO, €KOJIOTIYHOTO, TPHPOAHBOTO, KPUMIHAIBHOTO XapakKTepy TOIIO;
cmpecopu CiMeliHo20 Hcummsl — T000B, CTBOPEHHS CiM 1, pO3TyUYeHHs, HApOIKEHHS
AiTel, XBOpOOM Ta CMepTh OJM3BKUX TOIIO;, CMPEcopu MOPAlIbHO-eMUUHO20
xapaxmepy — BINNOBINATBHICTD 3a JXUTTSA Ta 370pOB’S HEBUHHUX JIOACH, JOKOpHU
CYMJIIHHS, HEOOXITHICTh 3aCTOCYBaTH 30pOI0 Ha YpaXXEHHS TOILO; Ccmpecopu
COYLAILHUX YMOB 3MIULAHO20 NOX0OIICeHHS — TPUBAJIA 130JIALI1s B1J] 3BUYHOT'O OTOUYCHHS
(KOHTpaKT, MOO1Ti3a1lisl, TOJIOH), HEOOX1THICTh AN TyBaTUCh 10 HOBUX YMOB JKUTTS
(portarisi, BUXiJ Y BiICTaBKYy, XBOpo0Oa, KaJIilITBO, CEKCyallbHa JUCTAPMOHIS TOIIIO).

ABTOpH MOCIOHMKA 3a3HAYaI0Th, IO CTPECOPU MOXKYTh AISITH BOPOJOBXK PI3HOTO
nepiojly 4acy: cmpecopu KOPOMKOCMPOKo6oi 0Oii — TpUBOra, crpax (030poeHoro
MPOTUBHUKA, CTPAX y4acTi B OOMOBUX JIisIX); 3arpo3a KUTTIO Ta 3JI0POB’10; HEMPUEMHI
¢13uuHi BiquyTTs (OUTB, BTOMA TOLIO), CTPECOPU TEMITY Ta IIBUAKOCTI (HEOOXI1THICTh
MPUIAHATH MIBHUJIKO PIIIEHHS, HEOOXIAHICTh IIBUIKO MEPECYBATUCH); BIIBOJIKAHHS
yBarw;, CTPECOpW HEBHANMX [ii (MOMHJIKH, TPOPAXyHKH TOIIO); Cmpecopu
0oscompueanoi Oii — TPUBAJl HABAHTAXXEHHSI, MOHOTOHHICTh, 130JIA11is (BIIPUB BIJ
CIM’1, IIOJIOH)), BIIPSI/KCHHS.

TakoX pO3PI3HAIOTh CTPECOPH, SIKI BIUIMBAIOTH HA OPTaHU YYTTSI: cmpecopu
8I3YANbHO-NCUXONO2IUHO20 POy — CMEPTh OJIM3bKUX, TOBAPUIIIB MO CITY>KO1, MUPHOTO
HAceJICHHS, BOpOra; BUJl TMOKaJIIYEeHUX Ta IMOpPAaHEHUX JIIOJIeH; CIIOCTEPEKEHHS 3a
JIOJIbMU B TIaHII, BUJI 3pyHHOBAHMX MICT Ta Cij, IMOHIBEYCHA TEXHiKa, JaHAIadT,
SIKUA MICTUTb HaCIIJIKK OOMOBHX JI1H, TTOXKEXK1 Ta HACIIIKH MOXKEXK, HACIIIJIKH BUOYXIB
Ta 60MOapIyBaHb, BUTJIS T 3ard0IMX, KPOBI TOIO; CMPecopu CiyxXxo8020 psoy —
BUOYXH, TYPKIT, PEB, CTPUIb0A; cmpecopu O0OMuUK0B0-HIOX08020 psdy — BIOpailis,
yaapy TOBITPSHOT XBHIII, CTPYCH, 3alaxu Ta3y, 3alaxu TUT 3aru0JInX, XO0J0/I, CIieKa,
ENEKTPUYHUNA CTpyM TOIO [1].

Sk caymHO 3a3HavyaroThb AaBTOPUM METOJUYHOIO TMOCIOHMKa ‘‘3abe3neueHHs
MICUXOJIOTIYHOT ~ CTIMKOCTI  BIMCHKOBOCIY>KOOBI[IB B yMOBax OOHOBUX TIiA”
(GyHAAMEHTOM TCHXOJOIIYHOI CTIMKOCTI BIACHKOBOCIYKOOBILIB € (h1310JI0T14HA
CTIHKICTb.

HaykoBIi 3a3Hauar0Th, IO TMCUXOJIOTIYHA CTIMKICTh BIHCHKOBOCITY>KOOBIIIB B
3HAYHIA MIP1 3aJ€XKUTh BiJl IXHBOI (H1310JIOTTUHOI CTIMKOCTI. Di310JI0TisI € OCHOBOIO
PE3yIABTATUBHOI ASUTBHOCTI BIHCHKOBOCITYKOOBIIIB.

dizionoriyHa CTIHKICTB dbopmyeThes 0COOMCTUMU 3BUYKaMU
BIICHKOBOCITYKOOBIISl, TaKUMU SK IIOACHHI (hI3WMYHI BIpPaBH, CHUCTEMAaTHYHI
TpeHyBaHHs. OCTaHHI TOKpAIIylOTh CTaH OIMOPHO-PYXOBOTO amapary, CeplieBO-
CYyIMHHOI CHCTEMH, CTUMYIIOIOTh Tpo(diuHi (akTopu, OO0 SKUX BIITHOCUTHCS
1HCYIIHONOAIOHUM QakTop pocTy Ta HeMpoTpodiuHMid PakTop MO3KY, 110 3abe3Meuye
3I0pOB’S KICTKOBO-M’5i30BOr0 amapaty. Lli )k ¢akTopu cnpusitoTh HEWpOreHesy Ta
CHUHAINTOT€HE3y MO3KY, MOKPAIIYIOTh MICUXOJIOTTYHY CTIHKICTh, BKIIOYAIOYU HACTPIM,
Mi3HaHHSI, 00JIBLOBUI MOPIT.
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3ayBaXMMO, 10 CTIHKICTh BIHCHKOBOCTY>KOOBIIIB B €KCTPEMAJIbHUX CHUTYaIlIsSIX
BKJI0Uae B cebe (izionoriyHy Ta MeTaboiiuHy BUTPUBANICTh. Tak, MeTabosiuHa
CTIMKICTP BHM3HAYa€ YCHIX BUKOHAHHS BIWCHKOBOCITYXKOOBIIEM 3aBJaHHA 3a
npusHaueHHAM. DopmyBaHHS (GI3MYHOI CTIMKOCTI HEOOXITHO [JIsl YHUKHEHHS
(b1310J0T1YHUX KOJIATICIB, HAMPUKIIA/, Yy BUIAIKy 3HM)KCHHS PIBHS TIIOKO3H B KPOBI.
BiiicbkoBocTy ) 00BISM Tpeba BMITH 3HAXOAUTU (Pi310JIOTIUHI PE3EPBU Yy CUTYaIIsIX
1030aBJICHHS CHY.

Dizionociuvna cmiukicms — 3aMopyka ycmixy npodeciiiHoi  misIbHOCTI
BIMCBKOBOCITYXKOOBIIA. Sk CBiquaTh pe3yJbTaTH JOCHIKEHb, (iziojoriuHa
HiAroTOBKa (opMye 3HaTHICTH aJanTyBaTUCh Ta JOJaTH BIUIMB BIHCHKOBHUX
OTIEPaTUBHUX CTPecOpiB (EKCTpeMallbHI TeMIepaTypHI YMOBH, HEIOCTaTHIM
BIJINMOYHMHOK Ta COH, BUCOKI (D13WYHI HABAHTAYKCHHS).

Opnnum 3 dakTopiB, AKUM BIUIMBAE HA (1310JI0TIUHY CTIAKICTh € CIPUHHATINBICTD
70 3aXBOPIOBaHb, aJKE YCIMIX BUKOHAHHS 3aBlaHb 3aJieKUTh 1 BiJ 34aTHOCTI
B1IICBKOBOCITY>KOOBIIS 10 MOO1TI3allll €HEPT1i OpraHi3My, peryJisilii IMyHHOI (PYHKIIIi.

Tennosa cmitikicms, 0OCOOIMBO B yMOBAaX BHCOKHX TEMIIEPATYP, TAKOXK 3aJICKUThH
B (pi3nyHOI miAroToBKU. ['apHa (i3uyHa MIATOTOBKA BIMCHKOBOCIYKOOBIISI 3HAYHO
3HIDKYE PHU3UK TpaBMaTu3allii OMOpPHO-pyxoBoro amapaTy. OCTaHHI € OCHOBHOIO
JIOBOJI1 TPUBAIIMX NIEP10/I1B HEMPALIE3AATHOCTI, a II€ B CBOIO YEPTY, HETATUBHO BIUIMBAE,
1 Ha (1310JI0T1YHY CTIMKICTb, 1 HA TICUXOJIOTIYHY.

[TincymMoByrOUM 3a3HAYMMO, IO BIMCHKOBOCITYKOOBEIb, SIKHM 3/1aT€H MpUAMATH
MpaBWIbHI pINIEHHS B YyMoBax [ii cTpecopiB — 1€ (i310JOTIYHO CTIHKHIA
BIMCHKOBOCITY0OBEIb, 31 CHOPMOBAHMMH Ta PO3BUHYTUMH META0OIIYHUMU
byukiismu [1].

Peanizaiii MeTn Hamoro JOCHIHKEHHSI BUMArae BiJl HAC BU3HAYCHHS BaXKJIMBOCTI
MICUXOJIOTIYHOT CTIHKOCTI BIMCHKOBOCITYKOOBIIIB, SIKa Ma€ BUPIIIAIbHE 3HAYCHHS Y
MO/I0JIaHH1 HACJIIJIKIB BIUIUBY 1H(QOPMAIIIHHUX, €MOIINHUX, COLIAIbHUX, TOITUYHUX
Ta 1HIIMX CTPECOpIB  BIMHMW. 3ayBakUMO, IO TCHXOJIOTiYHA  CTIMKICTb
BIMICBKOBOCITY>KOOBIISI Ma€ BEJIMKE 3HAYEHHs JJIsi 00€31aTHOCTI 30pOWHHMX CHJ B
L1JIOMY.

BilicbkkoBoCTy>K00Be1Ib, SKHII HE MOXE IMOJ0JaTH TICUXOJIOTIYHUN CTpec —
BIMCHKOBOCITY0OB€Ilb, KM HE MOXE YCHIIIHO BUKOHATH MOCTaBjieHEe OoioBe
3aBJIaHHA.

Ax  3aznavarote  O.Kokyn Ta  iHmi,  QizuyHa  mpane3naTHICTb
BIMICHKOBOCTYOOBIIIB 3aJICKUTh 1 BiJ BIUIUBY IICUXOJOTIYHUX CTPECOPIB, aDKe
B1JIOMO, II0 HampyXeHa KOTHITUBHA AISUTHHICTH 3HUKYE MPOAYKTHBHICTH aepOOHUX
BIIPaB, sIK1 BUKOHY€E BIMCHKOBOCTYXOOBELb MICI i1 3aBepIlIeHHS.

[IcuxomoTiuHO CTIWKHI BIHCHKOBOCITYKO0BEIIh 3MOKE €(DEKTUBHO CITPABIISTUCH HE
JIUIIIE 3 TICUXOJIOTIYHUMU a ¥ 3 (DI3UIHUMH cTpecopamu BiiHU [1].

3ayBaXMMO, IO BITYM3HAHI HAYKOBII JOCHIKYBaJIM TaKOX 3MICTOBHE
HAIOBHEHHS TICUXOJIOTIYHOI CTIMKOCTI BIMChKOBOCHTYkOOBIIIB. Tak, A. JleBeHenp
BU3HAUMJIA, [0 CTPYKTYPHUMHU €JIEMEHTAMU TICHUXOJIOTTYHOI CTIMKOCTI € IIHHICHO-
cMuciioBa cepa 0cooucTocTi, pedIeKCUBHA, KOTHITHBHA, MOTUBAIIHHO-TIOBE/IIHKOBA,
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BOJILOBA, eMoOlliitHa cdepa, a TaKokK OIOTICUXIYHUHN Ta IICUXOMOTOPHUHN eJeMeHT [2, 3,
4].

Ham iMmoHye cTpyKTypa ICHXOJOTIYHOI CTIMKOCTI BiiCHKOBOCTYXOOBIIIB SKY
3aMpPONOHYBAJIA aBTOPHM METOJMYHOTO TMOCIOHWKA ‘“3a0e3lmeueHHs IMCHXOJIOTTYHOT
CTIMKOCTI BIHCHKOBOCIY>KOOBI[IB B yYMOBax OOHOBHX [ii”, SIKi BHOKPEMUJIH TakKi
CKJIQZIOBI: MOPAIbHO-NCUXOJNO2IUHA, MOMUBAYILHA, KOSHIMUBHO-OYIHHA, eMOYIlHA,
801b08a Ma iHOUBIOYaNbHO-0cObUCmicHa ckianoBa [1].
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Restoration of damaged airfields, depending on the situation, the presence of
certain aircraft at the airfields, the volume and nature of the damage, and the time
allocated for restoration work, can be emergency or temporary.

The goal of emergency airfield restoration is to ensure the resumption of regular
flights or the evacuation of aircraft from a damaged airfield as quickly as possible.
During emergency restoration, priority work is performed to restore the damaged
section of the runway or other airfield element that backs it up, ensuring the takeoff
and landing (or takeoff only) of individual aircraft based at the airfield, at partial flight
weight. The dimensions of the airfield elements being restored and the pavement
structures used must support aircraft operations under current weather conditions [1].

Emergency recovery must be carried out within a short timeframe (within a few
hours) by a repair and restoration team within a joint airfield damage control team,
comprised of representatives from airport departments, companies, and firms operating
at the airport. In cases of extensive damage, as well as for labor-intensive and
technically complex work, local municipal road services and airfield engineering units
may be involved in airfield emergency recovery efforts.

Temporary airfield restoration is carried out to support flights at normal takeoff
weight and is designed to allow the airfield to remain in operation for a limited period.
It is carried out after an emergency restoration and is completed over a longer period
(several days under conventional technologies) by the airport's restoration team and
specialized companies. When an airfield is used jointly by air force units, restoration
is most often carried out by the airfield engineering units of the air force units.

The primary targets for attacks on the airport are: runways, high-speed taxiways
suitable for takeoff, aircraft parking areas, parking areas for ground support equipment,
as well as fuel and lubricant warehouses.

Depending on the target of the airport strike, either conventional high-explosive
munitions or cluster munitions may be used, while concrete-piercing munitions may
also be used for strikes on runways and taxiways. When planning recovery operations,
it is also necessary to consider that, in addition to the airfield strike, the airport may
also be mined to disrupt recovery operations. One possible classification of damage to
airport engineering structures is shown in table 1.
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Table 1.
Classification of degrees of destruction of engineering structures
Degree of % of Characteristic
destruction | destruction destruction restoration work
Full 90...100 |only fragments remain impossible
Strong 50...90 |some of the most durable  |possible using surviving
structures remain structures
Average 30...50 |only strong structures are  [possible by forces
reserved special units
Weak 10...30  minor deformations of minor, carried out by the
secondary elements airfield engineering service
Light 0...10  minor damage to individual not mandatory, carried out
elements by the airfield engineering
service

Restoration of a destroyed airfield can be emergency, temporary or capital [2].

Airfield emergency restoration is carried out within a few hours by emergency
recovery teams established at the airport. This is carried out to eliminate the
consequences of the impacts and reopen the airfield. During emergency airfield
restoration, the least labor-intensive option is selected. To this end, priority is given to
restoring the runway sections that can provide the minimum permissible length for the
types of aircraft operating from the airport. If there are multiple runways, the runway
requiring the least amount of restoration work 1s selected.

Following an attack on an airport, airport management must organize an
engineering reconnaissance of the airfield to identify damage to the airfield and
engineering structures. This task is most often assigned to the airport's engineering and
aerodrome service. Whenever possible, an engineering reconnaissance team from the
armed forces and the Ministry of Emergency Situations is involved in this work to
conduct radiation, chemical, and biological reconnaissance, as well as mine clearance
using appropriate technical equipment. This determines the number and extent of
damage to the airfield, its nature, the radioactive and chemical background, and the
presence of mines and explosive devices and unexploded ordnance.

Depending on the extent of damage, the airfield engineering service compiles a list
and calculates the quantity of materials and equipment required to carry out restoration
work in stages.

Following this, airport management sets the task of restoring the airfield and
approves the procedure and timeline for the relevant work. Based on this plan, an
emergency recovery team is formed, organized for its assembly and deployment to the
work site, and then arranges for the delivery of materials (sand, crushed stone, airfield
slabs).

The airfield restoration work is being organized by established teams using a flow
method, moving from crater to crater. To ensure a flow-based organization of work,
the restoration team is comprised of four specialized teams to perform various
technological operations [3]:
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- preparatory and excavation works;

- loading and unloading operations;

- installation of slabs (if necessary);

- sealing of joints.

The preparatory and excavation works unit carries out:

- dismantling and removal of rubble and debris of destroyed surfaces;

- outlining of funnels, cutting of reinforcement;

- preparation of funnels for backfilling, parallel loading of soil, crushed stone, sand,
and heating of bitumen.

The demolition of the expanded pavement is carried out taking into account the
requirements for the evenness of the restored pavement. Bulldozers, bulldozer-rippers,
motor graders, truck cranes, excavators, hydraulic or pneumatic concrete crushers, and
jackhammers are used for demolition. Reinforcing steel shears, gas and kerosene
cutters are used for cutting the reinforcement.

The craters are delineated using pneumatic concrete crushers. The damaged
sections of the slabs are chipped away using pneumatic concrete crushers and
jackhammers.

Preparing craters for backfill begins with removing loosened soil from the crater's
side slopes and compacting the soil at the bottom. Compaction is accomplished using
pneumatic rammers. Manual rammers are used for preparing smaller craters. Loading
and removal of concrete debris is carried out using 10-16 tonne capacity truck cranes
and dump trucks.

The loading and unloading operations unit carries out:

- filling of craters with layer-by-layer compaction of soil;

- delivery of sand, crushed stone and construction of an artificial base for the
pavement.

At this moment, the loading and unloading team at the warehouse is loading inert
materials and slabs.

The soil i1s backfilled layer by layer, with each subsequent layer leveled and
compacted. The thickness of the process layer is determined based on the results of a
test compaction, depending on the soil type and the type of compaction equipment
used. When compacting the soil with hand rammers, the thickness of each compacted
layer should not exceed 20 cm.

At the same time as the craters are being filled, construction materials are being
brought in to create an artificial foundation and surface.

The pits are filled to a level below the existing concrete pavement surface, equal to
the thickness of the pavement being restored, including the thickness of the artificial
base and the leveling sand layer. The leveling layer is up to 5 cm thick.

The slab assembly unit installs the slabs and welds the assembly joints. If
necessary, reinforced concrete airfield slabs such as PAG-14, PAG-18, and PAG-20
are used to restore damaged pavements on all airfield sections. In some cases,
prefabricated metal pavements (such as K-1D), deployable reinforced polymer
pavements, and collapsible fiberglass mats can be used.

The slabs are laid flush with the existing pavement surface. In cases where the
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hopper size does not allow for a full number of slabs, the non-multiple areas are filled
with cold mix or black crushed stone. If mechanization is available, the hopper size can
be adjusted to accommodate a multiple number of slabs.

The work on installation of slabs includes:

- loading and unloading operations;

- laying slabs;

- welding of brackets, sealing of mounting windows.

When restoring pavements to carry out a limited number of takeoffs and landings
for the evacuation of aircraft and personnel, the leveling layer under the slabs may be
made of sand or soil, the slabs may not be welded together, the seams may not be filled
with mastic, and the installation openings may be filled to their full depth with black
crushed stone mixtures or asphalt concrete.

The gaps between laid adjacent slabs should not exceed 25 mm. After the slabs are
laid and aligned, the butt clamps are welded. The butt clamps of adjacent slabs are
joined using electric welding units. Welding is performed with electrodes with a
diameter of 4-5 mm.

The joint sealing unit seals the joints and fills the seams. Sealing the seams is the
final operation in the installation of precast pavements. All seams, up to 2/3 of the slab's
thickness, are filled with a dry sand-cement mixture in a 1:4 ratio. The sand-cement
mixture for sealing the seams is prepared from clean sand and grade 30-40 cement at a
rate of 250 kg of cement per cubic meter of mixture. The upper part of the seam above
the sand-cement mixture is filled with rubber-bitumen mastic to a depth of 5-6 cm.

After the installation of the coating is completed, the runway surface is cleaned of
dirt and debris using an airfield combined watering machine and the surface is blown
out using an airfield vacuum cleaning machine.

Upon completion of the work, the emergency recovery team leader reports to
airport management on the completion of the airfield emergency recovery mission.
Airport management, based on the results of the work, makes a decision on the airfield's
readiness.
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TEXHOTI'EHHUH BILIUB )KUTTEBOI'O HUKJTY
CYAHA: AHAJITHYHE OUNTHIOBAHHA TA
IHCTPYMEHTH EKOJOI'TYHOI MIHIMI3ALIII

Anekcanaposcbka Hanist IropiBna

KaHIUJAT TEXHIYHUX HAYK, JTOICHT,

JOLIeHT Kadeapu cyqHoOyayBaHHs 1 cyqHOpeMOoHTY iM. pod. FO. JI. BopobiioBa
HapyanpHO-HayKOBUN MOPCHKUHM 1H)KEHEPHO-TEXHIYHUM 1HCTUTYT,

Opechkuii HalllOHATLHUN MOPCHKUM YHIBEPCUTET

Hizinmauai JIroamuiaa BikropiBHa

KaHAUAAT TEXHIYHUX HAYK, JOLICHT,

TOIEHT Kadeapu CyTHOOyAyBaHHS 1 cyaHopeMoHTY iM. ipod. FO. JI. BopobiioBay,
HapuanbHo-HayKOBHUI1 MOPCHKHI 1H)KEHEPHO-TEXHIYHUM 1HCTUTYT,

Opechkuii HalllOHATFHUN MOPCHKUHN YHIBEPCUTET

Poccomaxa OJiena IropiBaa

KaH/IUJIAT TEXHIYHUX HAYK, JOIEHT,

noteHt kadeapu «Hapiraiist i KepyBaHHS CYyTHOMY,
HapuanbHo-HayKOBHI1 IHCTUTYT MOPCHKOTO (hIIOTY,
Opechkuii HalllOHATFHUN MOPCHKUM YHIBEPCUTET

Poccomaxa Ouier AHATOIIHOBHY

nonear OHMY,

HayaJbHUK HAaBYAJILHOTO BIIILTY,

noteHT kadenpu « CyTHOBI €HEPTeTUYH1 CUCTEMU 1 KOMITJIEKCH,
HaBuanbHO-HayKOBHI IHCTUTYT MOPCBHKOTO (hJIOTY

Onecwbkuii HalllOHATBFHUN MOpPChKUH yHIBepcuTeT, Oneca, YKpaiHna

BoiitnoBny Mapuna BitauaiiBHa

KaHIUJIAT TEXHIYHUX HAYK, JIOIEHT,

JOIEHT Kadeapu CyTHOOyAyBaHHS 1 cyaHopeMoHTY iM. ipod. FO. JI. BopobiioBa
HapuansHo-HayKOBHI1 MOPCHKHI 1H)KEHEPHO-TEXHIYHUM 1HCTUTYT,

Onecwhkuii HalllOHATFHUN MOPCHKUH YHIBEPCUTET

Beryn

Y KOHTEKCTI Cy4aCHUX €KOJOTIYHUX BUKJIMKIB Ta MEPEXOIy MOPCHKOT Taty3i 10
KOHIIEMIli «3€JICHOTO0 CYAHOIUIABCTBa» OCOOJIMBOI yBaru MoTpeOye OIlIHKA BIUIUBY
okpeMux etariB xuTTeBoro nukiay (OKL) cyana na maBkosnmine cepenonuiie (HC).
[IpoBenennii MOPIBHSUIBHUN — aHAII3 3acBiAUyE, M0 HAWOUIbINE TEXHOTCHHE
HaBaHTAXXEHHSI NPUMAJa€e Ha €Taml eKCIUTyaTallii, SKUH CyImpOBOKYETHCS 3HAUHUM
piBHEM 3a0pyJHEHHS BOJHOTO ¥ TIOBITPSIHOTO CEpPEJOBHINA, YTBOPCHHSM
PI3HOMAaHITHHUX BiJIXO/liB, @ TAKOXK aKyCTUYHUM BILUTHBOM.
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Y pob6oTi pO3TISHYTO MOXKJIMBOCTI MiHIMI3allll HEraTUBHOTO BIUIMBY Ha
€KOCHUCTEMHU NUIIXOM BHUKOPUCTAHHS aJbTEPHATUBHUX BHUIIB TajuBa, MOBTOPHOTO
BUKOPUCTAHHS €JICMEHTIB KOHCTPYKIli CYJ€H, 3aCTOCYyBaHHS 1HHOBAIIHUX
MarepiaigiB 1 TEXHOJOTIH (30KpemMa, aJUTHBHOTO BHUPOOHHUIITBA), YIOCKOHAICHHS
CUCTEM OYMIIEHHS Ta BIPOBAKEHHS MIKHAPOIHUX €KOJOTTYHUX HOPM 1 CTaHIapTiB.

MeTo10 10c/igKeHHsA € KOMIUIEKCHUN aHami3 BIUIMBY okpemux ertamiB KL|
cynia Ha HC 3 ypaxyBaHHSIM CydacHMX BHMOT JIO0 €KOJOTI4HOi Oe3meku
CY/JHOIUIAaBCTBA, a TaKOXX OOIPYHTYBaHHsS €(PEKTUBHUX 3aXOJIB I MiHIMIi3alii
TEXHOT€HHOT'0 HABAHTAXKEHHS Ha MOPCHKI €KOCUCTEMH Ha KOKHOMY 3 IIMX €TaIliB.

Marepiaiu Ta MeTOIU

KutreBui mukn (OKL) cynHa ckimamgaerbcsi 3 KUIBKOX OCHOBHMX €TalliB:
KOHIICTIIIS Ta TUIaHyBaHHS, TPOCKTYBaHHS Ta OYAIBHUIITBO, €KCILTyaTallis (BKIFOYHO 3
TEXHIYHUM OOCIIyTOBYBaHHSIM 1 PEMOHTOM), OIlIHKAa Ta CHHCAHHS, Ta YTWIi3allis
(mepepoOka (PEruKIIIHT)).

ABTOpH NPONOHYIOTH TaKy Moaeinb Klc cynna :

KU ¢ = Cgyrt Cpp + Cp +Cppt Coc + Gy,
(1)
ne: Cy; — KOHIICTIiS Ta IJIaHyBaHHS;
Cpp — TIPOEKTYBaHHS Cy/IHA,
Cp — OyAIBHUIITBO CYJIHA, HOTO BBEJIEHHS B €KCILTyaTaIlilo;
CEp — eKcIITyaTallis Ta pEMOHT Cy/IHa;
Copc — OIlIHKa Ta CIIMCAHHS Cy/IHa;
Cy — yrumizauis cyaHa.
OcHogH1 xapaktepuctuku etanis JKL] cyaHa Ta iX BIUIMB Ha €KOJIOT1I0 aBTOPU
MPEACTABWIN Y BUIJISIII MOPIBHSJIBHOT TaOIUIII
Taonuus 1
IHlopisnanvna maoauys xapaxkmepucmuk emanie /KI[ cyona ma ix eniue na
€K0102i10

OcHOBHI eTanu iy eranmiB K11 cynna BruiuB Ha ekoJ10TiI0

BusnaueHHs Tumy CcyaHa, Woro BIumMB € MiHIMaJIBHUM.

NPU3HAYCHHS Ta OCHOBHUX

XapaKTePUCTHK.
[TouaTkoBa KOHIIEMIIisI — PO3poOKa
JeTaTbHUX TUTaHIB CyIHa,
Konuenuisi Ta  BHU3HAYa€ThCS MOTrO MpPU3HAYEHHS,
KLY IUVIAHYBAHHSL ~ pPO3MIpH, CHCTeMH Ta (QyHKIIIi.
(Bu3HaueHHsi  OOOB’SI3KOBO  BpPaxOBYIOThCS  YCi
BHMOT) MDKHApOJHI HOPMH Ta TpaBHja

Oe3neKH.

[TocraHOBKa 3aBHaHHS PO3PaxXyHKY
BaptocTi XK1 cyana.
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IIpoexkTyBaHHs

ByaiBHunTBO

Excnayarauis
(pemoHT i
TeXHiYHe

00CJIyTOBYBaHHA)

Ouinka Ta
CIIMCAHHS CyHA

Yruaizamis.
IlepepoOka
(PenukJIiHr)

PernamenTyBaHHS MPOEKTYBaHHS Ta
OyxiBHuuTBa. Po3poOka meranbHOT
TEXHIYHOT JOKYyMEHTaIlii, KpecjaeHb
Ta crenuQikamii.

[TpoexTyBaHHs cTparerii
TEXHIYHOTO OOCIYyroByBaHHS Ta
peMoHTy. Bu3HaueHHS HEOOXiTHOI
KUTBKOCTI 3MIHHO-3allaCHUX YacCTHH
1 PEMOHTHHMX MaTepiaiiB.
[IpoekTyBanHs TEXHOJIOTIYHOTO
npoiiecy Oy/1iBHUIITBA.

[leBHO, mepenik MNpeaCTaBICHUX
3aBJlaHb, JAJIEKO HE MOBHHI [7, C.
44-47].

Ha Bepdsx BinOyBaeTbes ¢izuuHe

BTIJICHHS  TPOCKTy.  3akiajka
KOpITyCy, 3BEICHHS  HaJI0y/OB,
BCTAHOBJICHHS ~ OOJIaJHAHHS  Ta

cucreM cynHa. [Ipomec BkiIrOYae
pi3aHHsS cTaji, 30WpaHHS CEKIIN
(6mokiB), ix ¢apOyBaHHS, MOHTaX
oOJIagHaHHS (mBUTYHIB,
HaBIralifHUX CHCTEM, CJICKTPUKH,
TPyOOIIPOBOIIB) Ta CITyCK CyJHA Ha
BOJY.

[Ipotsirom KL CyIHO
BUKOPUCTOBYETHCS 3a
NPU3HAYEHHSAM — JUI NepeBe3EeHHS
BaHTaXiB, IMacaXupiB, PHOOIIOBII,

oboponu  Ttomo. ILleit  eran
CYMPOBOJKYETHCS  MOCTIHHHM  Ta
TUTAHOBUM TEXHIYHUM
00CITyTOBYBaHHSIM, peMOHTaMu

(BKJIOUAOYM JIOKOBHM PEMOHT) Ta
MOJICpHI3aIlisIMA JUIS 3a0e3MeUeHHS
Horo mpaie3naTHOCTi, Oe3MeKu Ta
BiJIMTOBITHOCTI MIHJINBUM HOPMaM.

TexHiIKO-eKOHOMIYHA OIliHKa CTaHy
CyIHa, TPUHHATTS PIOICHHS TPO
Horo mopanemry A0 (TIPOJaX,
nepeoOagHaHHs a00 yTHITi3alis)

Komu cyaHo crae eKOHOMIYHO
HEBUT1THUM abo ¢bizuaHO
HEMPUAATHUM  JUJIS  TIOJAJIBIIO]

eKCIUTyarallii, BOHO BHBOJIUTHCS 3
eKCIuTyaTallli Ta BIAIPaBISIETHCS Ha
yTuiizaniro. Ha creriamizoBaHux
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Ha unpomy ertami BimOyBaeThCs
3MCHIICHHS HEIraTUuBHOI'O BHJ'II/IBYI
— 3aKJIAJIA€ThCS JIM3alH CyJIHA,
mo6 ¢dopma Kopmycy, #oro
IIOPCTKICTh CHpHUsIa 3MEHIIICHHO
OIIOpy BOAM Ta BHUKOPUCTAHHIO
€KOJIOT1YHOI'O MajI1Ba.

— po3pobsieTbest Exo-u3aiiH.

Bucoxuii Bimus Ha HC:

— moTpedye BEIMKOi KiTBKOCTI
MeTally, €Heprii, CUpOBUHH, IO
OPU3BOOUTE 70  BUCHAKCHHS
MIPUPOJHUX PECYPCIB;

— BHKHJHM BiJ METaTyprifiHUX
3aBOJIIB MIPU BUPOOHUIITBI CTall,
XIMIYHI PEUYOBUHH, 3HAYHHHA IITyM

mja yac BUpPOOHMITBA  Ta
30upaHHs.

HaiiBumuii piBeHb BILTUBY:

— 3a0pyIHEHHS BOJHU: BHUTOKH

HaTONMPOAYKTIB, OalacTHI BOIH,
3]IMBH TIOOYTOBUX BITXOMIB, IO
HIKOJATh MOPCBKIH  duiopi  Ta

(dayHi; YyTBOpPEHHSI CTIYHUX BOJ,
BUKOPDUCTAaHUX  QUIBTPIB  Ta
3anumkiB - ¢dapbum  mix  bac

JIOKYBaHHS.
— 3a0pyIHEHHS TIOBITPSL.

— IIyM (aKyCTUYHE 3a0pyIHEHHS).
—  Olonoriune  3a0pyaHEHHS
(ckumaHHs O0aJacTHUX BOT).

— XiMiKaTH.

— cynHoBi Biaxonu [1].

Hu3bkuiit piBeHb BILTUBY.

Bucokwuii pisens BBy Ha HC .
TokcuuHi MaTepianu: cTapi CyaHa
MICTITh a30ecT, TMOJIIXJIOPOBaHI
O0ipenimu ([IXb) Tta 3anumku
Ba)XKOTO TTAJINBA.
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Bep(siX BOHO JEMOHTYETHCS, a
Mmarepianu  (HampuKIaa, — CTalb,
KOJIbOPOBI MeTaju)
nepepoOSIOTECS  BIANOBIAHO /10
MDKHApPOJHHUX CTaHAAPTIB OXOPOHHU
3m0poB's, 6e3neku Ta HC.

Jlxxepeno: po3po0JIeHO aBTOpaMH

«HopHay» YTHITI3AIIis —
HEKOHTPOJbOBAaHA  yTHJII3aIlisl.
bararo cynmeH yTWIi3yrOThCS Ha
wspkax [liBgenHoi A3ii MeTogoM
«O14iHTY», III0 CIIPUYUHSIE MACOBE
3a0py/AHEHHS TIPYHTYy Ta BOAHM
XiMiKaTaMH, a TaKO0X CTBOPIOE

HeOe3meyHi YMOBH JUTS
MpaIliBHUKIB.

SIKIIO CyJHO yTHIII30BaHO
METOJIOM 3aTOILIEHHS, TO

CTapiHHS METaJeBUX KOHCTPYKIIIH
CyIeH 1 TIOTIpIIEHHS CTaHy
JUCTOBOTO METally CTBOPIOIOTh
3arpo3y  BUKHUIY BMICTy Y
MOpPCBKY BOIy B pe3yibTari
KOpO3ii.

[IpoBenenuii anani3 mokaszas, 110 HailOUIbIIMI BB Ha HC cripuuuHse eran
«ExcniryaTanis (peMOHT i TexHiuHe 00CJYyroByBaHHs)» , IEpII 3a BCE, 110 BiH
OLIBII TPUBAIMM Ta MOTPeOye OUTBII AETAILHOTO aHai3y (TabmuIs 2).

Tabauus 2

Bnnue excnayamauii (pemonmy i mexHiuHO020 00C/1y208Y6AHH) CYOEH HA €KON02i10

Buroxku
HA(PTONPOAYKTIB,
0ajIacTHi BOaM, 3JIUBH
no0yTOBHX BiAX0AiB,
[0 INKOAATH
MOPpCHKiii ps1opi Ta
dayni

PENPOAYKTHBHI ITHKITH.

npubepexHi BOJIH.
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Ne Excnuyaranisi (peMOHT i TexHiYHe 00CJIyrOBYBaHHS)

Haitgacrime i3 3a0pyJHEHHSIM CYCH OB’ sI3aH1 PO3ITUBU
Ha(TH, SKI MatOTh pyHHIBHI HacmiAku. [lominukiiuni
apomaTtuyHi ByriieBoaHi ([TAY), ki € KOMITOHEHTaMH CUPOT
Ha(TH, Ay’KE€ TOKCUYHI JUI1 MOPCHKUX MEIIKAHIIB, aje iX Tyke
Ba)XKO OYHINATH, BOHU 30€piraloTbcsi pOKaMH B OCaJIKax Ta
MOPCBKOMY cepeloBuIli. Mopchki BUAM, K1 MOCTIHHO
3a3HaIOTh BIUTHBY [TAY, MOXYTh BHSBIIATH IPOOJIEMH 3
PO3BUTKOM, CIIPUMHSATIMBICTH /10 XBOPOO Ta HEHOPMAJIbHI

TpromHa BoJa: Ha Cy/HI Ha)Ta 4acTO BUTIKAE 3 MAIIMHHOTO
MIPUMIIIEHHS 1 3MINTY€ETHCS 3 BOJIOIO B TPIOMi. X04a TPIOMHY
BOAY GIIBTPYIOTH 1 OYMINAIOTH MEpe]l CKUIAHHSIM, Macjo B
HaBITh HE3HAYHUX KOHIICHTPAIliIX MOXe BOUTH puOy abo MaTh
pi3Hi XpoHiuHi epextu. Kpim Toro, TproMHa Bojia MOXe
MICTUTH TBEPIi BiXOM Ta 3a0pyTHIOI0YI pEYOBHHHU.
OunIieHHs: KOpIycy Bij 61000pOCTaHHS MOX€E MIPU3BOIAMUTH J10
MOTPATUISTHHS BAKKHX METaITIB (HAPUKIIAJ, MiJli) Y

«YopHa» Boga — 11€ CTIYHI BOAH, 3 TYaJIETIB Ta METUIHUX
YTBOpeHHsI CTIYHMX  YCTaHOB, SIKI MOXKYTh MICTUTH IIKIJUIMBI OaKkTepii, MaTOreHH,
BOJl, BAKOPUCTAHUX  BiPYCH, KAIIKOBI Mapa3uTH Ta MIK1JINBI TTOKWBHI pEYOBUHHU.

¢inbTpiB Ta CKuaHHS HEYHIIEHUX a00 HeaJeKBAaTHO OUUINEHUX CTIYHHX
3aaumkiB ¢gap0u mix  BOJ MOXKe CIPUYMHHUTH OaKTepiaJibHE Ta BipyCHE 3a0pyTHEHHS
4yac JOKyBaHHS PUOHOTO TOCTIOIAPCTBA, CTBOPIOIOYN PHU3UK IS 3I0POB'S

HaceseHHs. Taki MoXUBHI PEYOBHHH Y CTIYHUX BOJIAX, SIK a30T
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3a0OpyaHeHHs
NoBiTpPA

Iym (akycTH4He
3a0py/AHEeHHs1).

Biosoriune
3a0py/aHEeHHs
(ckuaaHHA
0aJIaCTHHUX BOJ)

XimikaTn

Binxoan

Ta Gocdop, CpUAIOTh HAIMIPHOMY IBITIHHIO BOAOPOCTEH, SIKE
CITO)KMBAE KUCEHb Y BO1 1 MOYKE TPU3BECTH JI0 3arudeini puou
Ta 3HUILEHHS IHIIUX BOJHUX OPraHi3MiB.

«Cipa» Bo/1a — 11€ CTIYHA BOJIa 3 PAaKOBHH, TyIIOBHX KaOiH,
KaMOy3iB, IpaJbHI Ta OUMIIEHHS Ha OOpTY cynHa. BiH Moxe
MICTUTH PI3HOMAHITHI 3a0PyIHIOI0Y1 pEUOBHHH, BKIIFOYAFOYH
dekanpHi Komidopmu, MUY 3aC00HU, OJIIO Ta )KHUP, METaJIH,
OpraHiyH1 CIIOJIYKH, HaQ)TOB1 BYTJI€BOAHI, TTO’KUBHI PEUYOBHHHU,
Xapy4oBi BiAXOM, MEAMYHI Ta CTOMATOJIOTIYHI B1IXO/H.

Ha mopcrkuii Tpancniopt npunanae 3,54 % ycix BUKUIB,
OB’ sI3aHUX 13 3MIHOKO KJTIMATy, HacaMIlepe i ByTIEKUCIOTO
razy (CO2).

3a0pyaHEHHS TOBITPS BiJl CYACH 3yMOBJICHE POOOTOIO
JIM3EIIbHUX JBUTYHIB, IO CIIATIOIOTH MAIWBO 3 BUCOKUM
BMICTOM CipKH. Y pe3yJIbTaTi yTBOPIOIOTHCS TIOKCH]I CIPKH,
OKCHUJH a30Ty, TBEP/l YACTUHKH, a TAKOXX YaJHUH 1
BYTJICKHCIINI ra3 Ta BYIJIEBO/IHI, SIKi CIIPUSIOTH (POPMYBaHHIO
aepo30IIiB 1 BTOPUHHMX 3a0pyAHIOBAYiB, 30KpeMa 030HY Ta
dbopManbpaeriay. Buxionu cyTHOBUX TU3EILHUX JBUTYHIB
Bu3HaHI EPA moTeHIiiHO KaHIIEpOT€HHUMU Ta TaKUMH, 1110
HETaTHUBHO BIUIMBAIOTH HA SIKICTh TOBITPSI, 30POB’SI HACEICHHS
1 BOJIHI €KOCHCTEMH.

[Iym, sKuii CTBOPIOIOTH MOPCHKi CyAHA, INKOAUTH MOPCHKHM
BUJIaM, K1 OPIEHTYIOTbCS Ha 3BYK JUIS OpI€HTAIli], CIILIKYBaHHS
Ta Xap4yyBaHHS, 1 MOXKYTbh IOCTPaXIATH BiJl IIbOTO 3ByKOBOTO
3a0pyaHeHHs. Kpim Toro, 3Byk cipuuuHsie Gi3M4Hy MKOAY Ta
MOYKE BUKJIMKATH CUJIbHY IIOBEIIHKOBY PEAKIIiIO.

CkunianHs 6alacTHOT BOJAM MICTUTh PI3HOMaHITHI 61010T14H1
Martepiaiy, BKIIOYar04X POCIMHH, TBAPUH, BipycH Ta OakTepii.
Li MmaTepianu BKIIOYAIOTh HEMICIIEBI, IHBa31iH1, eK30THUHI1
BU/TH, SIKI MOXKYTh 3aBJaTH 3HAYHUX €KOJIOT1YHUX Ta
€KOHOMIYHUX 30UTKIB BOJHUM ekocrcTteMaM. [lepenecenns
1HBa31HUX BUIB Yepe3 OanacTHi BOIU pyHHY€E MiCIeBi
€KOCHCTEMH.

Buxopucranss ¢gap0, po3unHHUKIB, aHTUKOPO3IHHIX
MTOKPHUTTIB, 110 MICTSTH IIKIJTMBI PEUOBUHH.

YTBOpEeHHS 3HaYHOT KUIBKOCTI TBEPIUX MOOYTOBHX Ta
MIPOMUCIIOBUX BIAXO/IB (CTapi 3amuacTiHH, hapom).

TBepai BiIXoau, sSiKi yTBOPIOIOTHCS Ha CyJIHI, BKIIIOYAIOTh CKJIO,
narmip, KapToH, aJllOMiHI€B] Ta cTajeBl OaHKH Ta IJIACTMACH.
TBepai BIAX0aH, IO MOTPAIUISIOTH Y MOPCHKE CEPEIOBHIIIE, 3
4acoM IMEePETBOPIOIOTHCSA HAa MOPCHKE CMITTS 1 CTAHOBIISATh
3arpo3y Ui MOPCHKUX €KOCHCTEM, HACETICHHS TPUOEPEKHNX
TEPUTOPIH Ta BUIB AISUTBHOCTI, OB’ I3aHUX 3 BUKOPUCTAHHSIM
MOpiB 1 okeaHiB. Ha cygHax 3Ha4Ha yacTHHA MOOYTOBHUX
TBEPJUX BIJXOJIB MOXKE CIAIIOBATUCS HAa OOPTY, OJTHAK
YTBOPEHHH Y Pe3yibTaTl CIIAIFOBAHHS IO BIMOBITHO 10
MDKHapOJAHUX BUMOT HE JIOMYCKAETHCS 10 CKMJIAHHS y MOpE.
3rinno 3 Jomarkom V MixkHapoaHOT KOHBEHIIIT 3 3a1100iraHHs
3a0pynHenHto 3 cyneH (MARPOL 73/78), momin BiJl CyTHOBUX
IHCUHEPATOPIB HAIECKUTD IO TBEPJUX BITXOIIB 1 Ma€
30epiratucs Ha 60PTY 3 OJANBIIOK TIepeaadeio 10 OeperoBux
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NpURMaIbHUX CHOPY Ul yTHITi3alii abo mepepoOKH.
[ToTpamianns Takoro noneny y HC Bce k Taku MOXJIuBe, a
IUIACTMACH Ta 1HII TBEP/i BiAXOIH, y pa3i MOTPAIUIIHHS B
MOPCBKE CepPEIOBHIIE, MOXKYTh CIIPHYHHSTH TPaBMyBaHHS a00
3aru0enb MOPCHKUX CCaBIliB, pHO, MOPCHKHX Uepernax i NTaxiB
YHACJIJIOK 3aIUTyTyBaHHS Y1 3aKOBTYBAaHHSL.

ABTOpH 3BEpHYJIM YBary Ha Kpyi3Hi cyHa. X04ya BOHH
CKJIQJIAI0Th JIMIIIE HE3HAYHY YaCTHHY CBITOBOTO (hJIOTY
CyIHOILJIABCTBA, aJi€ BUKUAM KPYI3HUX CYJ€H MOKYTb MaTH
3HAYHHUH BIUIMB Y MICIIEBOMY MacIiTadi B IEBHUX
npubepeXHUX paiioHax, Kl BiABITYIOTh HEOJHOPA30BO.
CyaHocnantoBaibHi YCTAaHOBKH SIKI CHAIIOIOTH BEJIMKI 00CsITH
CMITTSI, IIJJACTMAC Ta 1HIIUX BIIXOJIB, TAKOK BUKHIAIOThH
TOKCUYHI BUKHUIH.

Ha Benrkomy Kpyi3HOMY Cy[IHi i/l 4ac OJJHOTHKHEBOTO KPYizy
YTBOPIOETHCS OJIM3BKO § TOHH TBEPAMX MOOYTOBHX BiIXOAIB. 3a
nigpaxyHkamu, 24 % TBepAUX BIAXOMAIB, III0 YTBOPIOKOTHCS
CyJIHaMH y BCbOMY CBiTi, HAIXOISTh 3 KPYi3HUX Cy/IEH.
Jlxepeno: po3po0JICHO aBTOpaMH

Mopgeab BUKHMAIB il 4aC eKCIIyaTaIlii.

Haii01s1b111 CyTTEBUM BHECKOM Y 3arajibHUM €KOJIOTTYHUH BIUIUB € BUKUJIU, 11O
YTBOPIOIOTHCS Mij] Yac eKCIUTyaTallii cyHa. BoHu 3aiexaTh Bijl ClIOKUBAHHS MMAJIUBA,
TEXHIYHMX MapaMeTpiB JABUTYHA 1 TpUBAJIOCTI poOOTH. [IpakTuHe 3aCTOCYBaHHS
TaKoro MiIX0Y € TOUIJIbHUM IPH MOPIBHSIHHI aIbTEPHATUBHUX MapIIPYyTiB, BUOOPI
TUITY TajiiBa 200 OIIHIOBaHHI €()eKTUBHOCTI 3aX0/I1B 3 I ABUIIICHHS
eHeproe()eKTUBHOCTI CY/ICH.

ABTOpH NPOMOHYIOTH MOJIETTh BUKHU/IIB TIiJ] Yac eKCIuTyaTali:

Eekenn, = ?zl(FCi X EFT)
(2)

Eﬂperatiun - Z(FCE x EF:E)

i—1

3)
ne FCi — crnoXuBaHHA MMajiyuBa Ha i-TiH AUISTHIN MapuipyTy (T/au3enb TOIIo);

EFi — ewmiciiinnii koe]iIlleHT I BiAMOBIIHOTO BHIY TajuBa 1 MOKa3HUKA
(manpukinan, CO:, NO,, SO,);

N — KUTBKICTh PO3IJISIHYTUX CETMEHTIB MapIIpyTy.

[{ss Momenb O3BOJISIE pO3paxyBaTU BKJIAJ KOXKHOI JIISSHKK €KCIUTyartarii y
3arajibHi BUKUH, 1110 BOKJIUBO JIJIsI ONTHUMI3allii MapIIpyTiB 1 TUCTAHITIH.

Mopens cymapuux BukuaiB XII Total Life Cycle Emission Model (TLCEM)
IHTErpye AaHl Mpo Marepiaiv, BUKOPUCTaHE MaJIMBO Ta €HEPreTUYHI BUTpATH AJs
po3paxyHkKy 3arajdbHux BUKHAIB 3a Bech JKI[. OcHoBHa ¢dopmyna Takoro
MOJICTIOBaHHS BKJIIOYA€ BaroBl Koe(iIli€eHTH Isi KOXKHOI KaTeropii BIUIMBY, IO
J03BOJISIE TIPIOPUTHU3YBATH 3aXO0IH 3 MiHIMI3allli HAaBaHTaKCHHS.

Ha nymky aBTopiB, numsixamu MiHiMi3amii BIUmMBYy ertamy «Excmnyaranis
(peMOHT i TexHiuHe 00cayropyBanHus)» cyqaeH Ha HC e:
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— BruiuB Ha eHeproeekTUBHICTh HUISIXOM BUKOPUCTAHHS aJIbTEPHATUBHUX
BHIIB maimBa (O0iomajgmBa (Gioetanon, Oiomm3ens), razosi maausa (CIIIT, Gioras,
BOJICHb), METAHOJI, AMiaK Ta eJIEKTPUYHi OaTapel );

— [ToBTOpHE BUKOPUCTAHHS IeTAJICH, BY3/IiB CYJICH — CEKOHI-XCHI;

— Bukopucrtanas HOBITHIX MarepiagiB 3  MEHII TOKCUYHUMU
BJIACTUBOCTSIMU Ta HOBITHIX TEXHOJOTIA (aIUTHUBHI TEXHOJIOTIT) /711 BUTOTOBJICHHS 3
HUX JeTanei;

— VY 1ockoHaJIGHHSI CUCTEM OYMILEHHS OalacTHUX BOJA Ta CKpyOepiB IS
(bibTpallil BUXJIOIMHUX rasis;

— BropoBamkennss Oumbm  cypoBux mnpauia: KonBenmii IMO  momo
yIpaBJiHHS OajJaCTHUMM BOJaMU Ta 3amoOiraHHs 3a0pyaHeHHIO, [ OHKOHTrChKa
KOHBEHIIIS 110JI0 OE3MEeYHOI Ta €KOJOTIYHOI BiAMOBIIAIBHOI YTHII3AIlll CYJeH MicCIIs
3aKIHYEHHS IXHROTO TEPMIHY CITY>KOU;

BucHoBku

1. OTxe, ChOTOJHI MOPChKA TaTy3b MEPEXOIUThH 10 KOHIICMIIT «3eJIEHOTO
CYJHOILIABCTBAY.

2. Hait6inbm tpuanuii eran XI[ cyana ne — « Exkcniryaranisi (peMoOHT i
TeXHiYHe 00CJIyrOBYBaHHS)», TOMY BiH € 0c0011B0 HeOe3neunum st HC.

3. HeoOxigHO BUKOPHUCTOBYBAaTH HOBITHI €KOJIOTIYHI TEXHOJIOTIT JjIst
BUT'OTOBJICHHS JIETaJIeil CyJIeH Ta pU CyTHOPEMOHTI, Harpukiaz, 3D-texHoorii, abo
aJUTUBHE BUPOOHUIITBO.

4. HaiiGinpm kputnynum eranoMm K1 cyaHa 3 TOYKHM 30py €KOJIOTTYHOTO
BIUIMBY € (paza eKcIulyaTallli, 10 CYNpPOBOKYETHCS KOMILUIEKCHUM TEXHOTCHHUM
HABAHTAXKECHHSM Ha BOJLy, TIOBITPs Ta O10TY.

3. 3a0pyIHEHHS ~ MOPCBKOTO  CEpE/IOBMINA  3YMOBJICHE  BUTOKaMU
Ha(TOMPOIYKTIB, CKUJIAHHSIM CTIYHUX BOJ, 0aJ1aCTOM, a TAaKO)K BUKHJIAMH IIK1THBHAX
ra3iB (COz, NOy, SOyx) Ta akyCTUYHUM THCKOM.

6. diHanbHA CTalisl — yTHIII3allisl — TAKOXK HECE 3HAYHY €KOJIOT1YHY 3arpo3y,
0COOJIMBO 32 YMOB HEKOHTPOJBOBAHOTO JEMOHTaXy a00 «YOpHOI» yTuii3ali
(HampuKJIIal, METOJIOM OI4IiHTY).

7. PexoMenoBaHi 3ax0a1 MiHIMI3aIlli BKIIFOYAIOTh:

— nepexia Ha ekoJioriuni Buau nanusa (CIII, 6iomanuBo, BOJICHB);

— MOBTOPHE BUKOPUCTAHHS KOMIIOHEHTIB CY/ICH;

— BIIPOBAHKCHHS JINTUBHUX TEXHOJIOT1H Y BUPOOHUIITBO Ta PEMOHT;

- OYMINCHHS OanmacTHUX Boj Ta norpuManHs Konseniiid IMO.

8. Mopcbka rainy3b pyXa€eTbCsi B HAIPsIMI CTAJIOTO PO3BUTKY, /i€ BAXKIIUBY
poutb Bigirpae ominka XK1 cyneH sik ocHOBa JIJIsl €KOJIOTTYHOT BiJIMOBIIAIbHOCTI.
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ITPOBJIEMHI ACHEKTH CYYACHOI'O CTAHY
OPTAHIBANIII 3AJIIBHUYHUX TTEPEBE3EHD Y
BYAIBEJIBHIHN I'AJIY 31

Ckpsn0in B.B.

3100yBay BUILOI OCBITU TPETHOTO (OCBITHRO-HAYKOBOTO) PiBHS,
Kadeapu ynpaBIiHHI KOMEPIIHHOIO TISUTBHICTIO 3a13HMIIb,
HapuansHo-HaykoBoro KuiBChbKOT0 1HCTUTYTY 3aii3HUYHOTO TpaHcnopty HTY

3aMi3HUYHUN TPAHCIOPT BiAIrpae (QyHIaMEHTAIbHY poOJdb Y TPaHCHOPTHIN
JOTICTUINl YKpaiHu, 3a0e3Meuyroud IEepeBaKHY YacTKy BHYTPIIIHIX BaHTaXHUX
IepeBe3eHb, 30KpeMa y OyJIBEIbHOMY CEKTOpi. AJle HaBITH JIO IMOBHOMACIITaOHOI
BIHM Tajly3b Maja HU3KY (YHKIIOHaJIbHUX HpPOOJIEM, HI0 3HAYHO 3arOCTPUIIMCS
BHACIIJIOK 00MOBUX [11ii, pyilHYBaHb IHPPACTPYKTYpH Ta 3MIHU JIOTICTUYHUX JIAHIIOT1B
MOCTaYaHHSI.

3anmi3HUYHUIN TPAHCTIOPT € 6a30BUM €IEMEHTOM TPAHCIIOPTHOI CUCTEMH Y KpaiHH,
0co0JMBO y cdepl MepeBe3eHHs] MAaCOBUX OyI1BEIbHUX BaHTaXKIB.

Ak 3a3nauvae B.JI. /lukanb, epeKTUBHICTh (PYHKI[IOHYBaHHS OYJIIBEJIBbHOI ramsysl
0e3MocepeIHbO  3aJEKUTh Bl CTAOUIBHOCTI Ta MPOIYCKHOI CHPOMOKHOCTI
3anmi3HU4HOI Jorictuku [1]. Bomgnouac, 3a cnocrepexennsimu O.M. KpuBopyuka,
TpaJMIIIITHI M1IXO0/IM 10 OpraHi3allii nepeBe3eHb B YKpaiHi He BIAMOBIIAI0Th CyYaCHUM
yMOBaM BHCOKOT HEBU3HAUEHOCTI Ta KPU30BUX BIUIMBIB [1].

JocmpkeHHsT TpoOJieM 3ai3HUYHOI JIOTICTUKM MarOTh MUKIMCIUILIIHAPHUN
xapakrep. Tak, A. A. Kupunenko ta JI. I1. Cugopens y cBoiX mpaisix 3a3Ha4aroTh, 10
€(eKTUBHICTh BAaHTAKHUX 3aTI3HUYHUX IEPEBE3EHb 3HAYHOIO MIPOI0 3aJICKUTH BiJl
Y3TrOP)KEHOCT! TUIAHYBAaHHS MOMUTY Ta MPOMO3ULII HAa TPAHCIOPTHI MOCIyTd. Y
KOHTEKCT1 OyJIBEJIbHOI Traiy3l 1€ O3Hayae HEeOOXIJHICTh CHHXpPOHi3auli rpadikis
OyIiBEJIbHUX POOIT 13 MOMKIMBOCTAMHU 3aT13HUYHOT IHPPACTPYKTYpH [4].

I C. baymna ta I'. €. boroma3oBa 3BepTalOTh yBary Ha Te, L0 B yMOBax
€BpOIHTErpallii 0co0JMBOI AKTyaIbHOCTI Ha0yBa€ ajanTailisi opraHizaiii 3a113HUYHUX
nepeBe3eHb 10 craHgapTiB €C, 30kpeMa W00 MPOMYCKHOI CIPOMOYXHOCTI,
IIBUIKOCTI JOCTABKHU Ta PO3BUTKY MYJbTUMOAAIBHUX MEPEBE3EHD [S].

Ha ngymxy B. O. 3ikpaua [7], olIHI€0 3 KIIOYOBUX MPOOJIEM 3aJIUIIAETHCS
(dbparMeHTapHICTh JIOTICTUYHUX JIAHITIOTIB, KOJIA 3TI3HUYHUYN TPAHCTIOPT HEJIOCTATHHO
IHTErpOBaHUN 13 aBTOMOOITPHUM Ta CKJIQJACHKOIO 1HPPACTPYKTYpOIO OyIiBEIBHHUX
I IMTPUEMCTB.

3apyOiXH1 AOCTIAHUKHM TaKOX aKLEHTYIOTh YBary Ha OpraHi3aliifHUX acrleKTax.
3okpema, W. J. Pienaar [8] 3a3Hauae, 1m0 €(pEKTUBHICTh 3aTI3HUYHUX BAaHTAXKHUX
MepEeBE3eHb 3HAYHOIO MIPOI0 BU3HAYAETHCS MOJIEIUTIO YIPABIIHHS 1HPPACTPYKTYPOIO
Ta piIBHEM KOHKYPEHIii Ha puHKY TpancnopTHUX nocayr. F. Saruchera [9] migkpeciioe,
0 y KpaiHaxX 13 MEPEeXiTHOK EKOHOMIKOK MpoOJieMH 3ali3HUYHHUX I1€PEBE3CHb
MOCHIIIOIOTHCS Ye€pe3 HEJOCTATHI IHBECTHIIIT Ta 3acTapijie peryatoBaHHS .
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Ak 3a3Hayae B. JI. lukanb, BUCOKUI pIBEHb 3HOCY 1HGPACTPYKTYPH Ta PYXOMOTO
CKJIaJy € OJHHUM 13 TOJIOBHUX CTPUMYBAJIbHUX (AKTOPIB PO3BUTKY 3aTI3HUYHHUX
nepeBe3eHb. Lle oco0mmBO KpuUTHYHO A1 OyNiBENbHOI Tanmysi, A€ MepeBakaloTh
BEJIMKOradapuTHI Ta MacoBl BaHTaXi, 1[0 MOTPEOYIOThH CIEI1aTi30BaHOIO PYyXOMOTO
ckiany [1].

O. M. KpuBomimyH MmigKpecioe, M0 HEJIOCTaTHIA PO3BUTOK MifA i3HUX KOJMiH A0
OyIiBeNbHUX MIANPHUEMCTB MPU3BOJAUTH JI0 3pPOCTAaHHA YAaCTKH aBTOMOOUIHHHMX
nepeBe3eHb, 110 MiABUIIYE 3arajbHi JOTICTUYHI BUTpATH [2].

Ha nymky A. A. Kupunenka, Hu3bKui piBeHb 1M poBi3allii MpoIeciB MIaHyBaHHS
NEePEeBE3eHb 3HIDKYE ANaNTUBHICTh 3a7TI3HUYHOI CHCTEMH JO0 3MIH MONUTY 3 OOKYy
OyIiBeJbHUX KOMMAaHii. AHAJIOTIUHY no3uilito BucioBmooTk I'. C. baymina ta I'. €.
boromasoBa, sKi HaroJIOmyroTh Ha HEOOXIJHOCTI BOPOBAKEHHS ITU(POBUX
jorictuyHuX miardopm [3].

. II. Cunopeup 3a3Havae, MO0 HEmpo3opa TapudHa MONITHKA Ta OOMEKEHUM
JOCTYIl TPUBAaTHUX OINEPaTOpiB A0 1HPPACTPYKTYpPH 3HUKYIOTh 1HBECTHUIIIHY
MPUBa0JIMBICTh 3aJI3HUYHUX MepeBe3eHb [4]. 3apyOixkHi gocimikeHHs Pienaar ta
Saruchera miATBEPIKYIOTh, IO JiOepanizailisi PUHKY € BaXXJIMBUM YHHHHUKOM
M1JIBUIICHHS €(PEKTUBHOCTI 3aJ1I3HUYHO1 JIOTICTHUKH [8].

V¥ kpainax €ponelicbkoro Coro3y, sk 3a3HavaroTh Baulina ta Bogomazova,
aKTUBHO PO3BHMBAETHCA CHCTEMa MYJIbTUMOJAIBHUX TPAHCIOPTHUX KOPHUIOPIB, IO
J03BOJISI€ IHTETPYBaTH 3allI3HUYHI MEPEBE3CHHA Yy €IWHUN JIOTICTUYHHMMA JIAaHLIOT
Oy/1BEJIbHUX MPOEKTIB [9].

Pienaar na npuknani CIIA ta Kanaau nemoHcTpye epeKTUBHICT BUKOPUCTAHHS
1HHOBAIIMHUX TEXHOJIOT1, 30KpeMa KoHTelHepu3ailii Ta double-stack nmepesesens, 1110
CYTTEBO 3HIIKYE COOIBAPTICTh TPAHCTIOPTYBAHHA OyAiBEIbHUX MaTepiaiiB [8].

Saruchera na npuknani [liBnennoi Adpuku mokasye, 1Mo ITOMYCK NMPUBATHUX
OMepaTopiB 10 3aTI3HUYHOI 1HPPACTPYKTYpH CIHpUSE MIABUIICHHIO MPOIYyCKHOI
CIPOMO3KHOCTI Ta SIKOCT1 cepBicy [9].

3 ypaxyBaHHSM NpOaHaTI30BaHUX HAyKOBHX MIJIXO/IB Ta MIKHAPOAHOTO JOCBIAY
JOIIILHO pealli3yBaTh Taki HaMpsSIMU BJOCKOHAJEHHS: MOJIEPHI3AIII0 3ali3HUYHOI
1H(MpacTpyKTypu Ta WA I3HUX KoMK 10 OyniBenbHMX mignpueMctB (/lukaHb,
KpuBorminimh); po3BUTOK HUPPOBUX CUCTEM INIAHYBAHHS Ta MOHITOPUHTY NEPEBE3ECHb
(Kupunenko, baynina); miOepanizalilo pUHKY 3alI3HUYHUX TIE€PEBE3CHb 1
cTumyitoBaHHa KoHkypeHiii (Pienaar, Saruchera); iHTerpaiito 3aqi3HUYHOTO
TPAHCTIOPTY B MYJIbTUMOJIAJIbHI JIOTICTHYHI JIAHITIOTH OY/1IBEIbHUX TIPOEKTIB.

[TpoBenenmii ana i3 CBIAYUTD, 110 TPOOJIEMU OpraHi3allii 3aIi3HUYHIX MIePEeBE3EHb
y OymiBenbpHIN Taly3i MalTh CHCTEMHHHM XapakTep 1 MOTpeOyIoTh KOMILIEKCHOTO
BUPIIIEHHS. Y3araabHEHHS HAyKOBHX IMIJIXOJIB BITYM3HAHUX 1 3apyOilKHUX
JOCIITHUKIB JTO3BOJISIE 3pOOUTH BUCHOBOK, 11O MiABUIIICHHS €(DEKTUBHOCTI IEPEBE3CHb
MOJKJIMBE 32 YMOBHU MOJIEpHi3allii 1HPPacTPyKTypH, YIOCKOHAICHHS YIPaBIiHHS Ta
aKTUBHOTO BUKOPUCTAHHS MIKHAPOIHOTO JTOCBIAY.
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