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SECTION: ACCOUNTING AND TAXATION

METO/IUKA HAPAXYBAHb TA YTPUMAHb
I3 BAPOBITHOI IIVIATHU TA IX BIIIOBPA’KEHHS
B BYXTAJITEPCHBKOMY OBJIKY NIINTPUEMCTBA

IleBnsikoBa BikTopis BanepiiBna

CyJIOBUH €KCHEPT

[{eHTpY CyIOBUX 1 CTICIIAIbHUX EKCIIEPTHU3
VYKpaiHChKOTO HAyKOBO-OCHIAHOTO IHCTUTYTY
CHel1aJbHOI TEXHIKH Ta CYJIOBUX €KCIEPTHU3
Cyx6u 6e3riekn Ykpainu

M. KuiB, Ykpaina

3apo0iTHA TIaTa € TOJIOBHUM JKEPEJIOM JIOXOJIIB IMpalliBHUKIB Ta OCHOBHOIO
CTaTTeI0 BUTpAT I Oyap-SKOTO TMiANpHEMCTBA. Metomonoris i 0OYHMCIeHHS
0aszyerbcst Ha Komekci 3akoHiB mpo mpaio, I[logarkoBomy Koaekci YkpaiHu
Ta IHIIUX HOPMATHBHO-TIPABOBUX akTax. [OJOBHMM 3aBIAaHHSAM Oyxrajirepa
MIPUEMCTBA € CBOEUACHE HapaxXyBaHHs BCiX BUIUIAT (OKJIAAiB, IPEMil, BIITyCKHUX,
JKapHSHUX) Ta PaBUJIbHE YTPUMAHHS MOAATKIB.

HapaxyBanusi, yrpuMaHHs Ta CIUlaTa MOMATKIB Ta 300piB 13 3apo0iTHOI IUIaTH
0 OMMXKEeTy KpaiHM BUMAararoTh BeJMKOI yBaru. Jlo OCHOBHUX HOpPMaTHBHUX
JOKYMEHTIB, Kl BU3HAualOTh MOPSJAOK Ta pO3MIpU 3/AiMCHEHHsS 300piB 10 (OHIIB
COIIAJIBHOTO CTpaxXyBaHHS HAJIE)KAaTh:

— W00 HapaxyBaHHS 3apoOiTHOI miatu: Komekc 3akoHIB Tpo  Mpallto
Ta 3akoH Ykpainu «IIpo orurary mparti» — 11e 1Ba 6a30Bi aKTH, IO PETYITIOIOTH TPYIOB1
BIJIHOCHMHU Ta BU3HAYaIOTh MEXaHI3MH BUILUIATH 3apo0iTHOI Tiatu B Ykpaini [1, 3];

— moao moaarkiB Ta 30opiB: IlomarkoBuit Kojekc YKpaiHU — PpEryIlroe
BIIHOCUHU ONOAATKYBAaHHS J0XOAIB (Pi3MyHUX 0cCI0, BU3HA4YarOuu 0azy, MOPSI0K
HapaxyBaHHs, YTPUMaHHA Ta CIUIATH IMOJATKIB 13 3apOOITHOI IJIaTH, a TAKOX YMOBHU
3aCTOCYBaHHS MOJIATKOBUX MUILT [2];

— MO0 E€IWHOTO COIAJBHOTO BHECKY: 3akoH Ykpainu «IIpo 30ip Ta o0mik
€IMHOTO BHECKY Ha 3arajbHOOOOB’SI3KOBE JEp>KaBHE COIllaJbHE CTPaxXyBaHHS» —
pEryiIioe MpaBoOBl Ta OpraHi3ailiiiHi 3acaaud 300py Ta OOJIKY €IUHOTO COIIabHOIO
BHECKY Ta BH3HAua€ KOJIO IUIATHUKIB, YMOBH, 0a3y HapaxyBaHHS, PO3MIp CTaBOK Ta
MOPSIIOK CIUTATH BHECKY, a TAaKOXX TOBHOBRKEHHS OpraHiB, IO 3MIMCHIOIOTH HOTO
aaMiHiCTpyBaHHS [4];

— 00 PO3MIpIB JepkaBHUX rapanTiil: 3akoH Ykpainu «IIpo pepsxkaBHMIA
OromKeT YKpaiHm» — HIOPOKY BCTAHOBIIIOE OOCATH JAOXOMAIB 1 BUIATKIB JIEPKABU IS
3a0e3MneueHHs 3araJIbHOCYCITUTbHUX MOTPEO, BKITIOYHO 3 (piHAHCYBAHHSIM COIIaIbHOTO
3aXMCTy Ta cTpaxyBaHHs. CrieniaibHi MOJOXKEHHS I[HOTO 3aKOHY IIOPOKY BU3HAYAIOTh
pPO3MipH MiHIMaJIbHOI 3apOOITHOI TIaTH, MPOXKUTKOBOTO MIHIMYMY Ta IPaHUYHI MEXI
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JUTSI HapaxyBaHHS €IWHOTO BHECKY Ha 3arajJhbHOOOOB'S3KOBE NEprKaBHE COIliaIbHE
cTpaxyBaHHS [5].

Jlo 0O0OB’SI3KOBMX YTpUMaHb 13 3apoOITHOI IUIaTH BIIHOCUTBHCSA TOJATOK
Ha goxoau (hiznunux oci6 (ITJPO) Ta BiickkoBuii 30ip (B3).

Jlo He 0OOB’SI3KOBUX yTpUMaHb 13 3apoO0ITHOI IJIaTH BIIHOCITHCA 1HIII
YTPUMaHHS 3a PIICHHSIM TPYJOBUX OPTaHiB 1 MPUIUCIB BUKOHABUMUX CITYKO, a TAKOXK
yTPUMaHHsI 32 1HIIIaTUBOIO IMiATPUEMCTBA.

[Tonarok Ha noxoau Gi3UYHUX OCIO — 1€ NPSAMMIA 3arajJbHOJEPKABHUH MMO/IATOK,
SKUW CTATYETHCS 3 JIOXOJIB TPOMAJSH 3a BCTAHOBIICHOIO cTaBKow 18 % Bijm 00’ekra
onoaarkyBanHs. O6’ektoM onojatkyBanHs [1JIDO 13 3apo6iTHOI TIaTH € 3arajbHUMA
MiCAIYHUNA  (pIUHMIA)  OMOJATKOBYBAaHWUW  JOXIJA  MpalliBHUKA, HapaxXOBaHHM
poboTomaBIeM: HapaxoBaHa (CyMa 3apoOITHOI IJIaTH ), 3MEHIIIEHa Ha CYMY TTO/IaTKOBOi
COLIIaJIbHOI MIJIbTY 32 YMOBH HasiBHOCTI IIpaBa Ha Hei.

Jlo 00’exTa ononarkyBaHHs (6a3u) MOJATKy HA TOXOAW (I3MYHUX 0CI0 BXOJTUTH:

— OCHOBHA 3apo0iTHa 1uiata (OKJaj, TapudHa cTaBKa);

— JomatkoBa 3apoOiTHa 1mara (mpemii, JOIUIaTH, HaAOaBKH 3a poOOTYy
B HIYHHH Yac, ITOHATHOPMOBI, TOIIIO);

— 1HIII 3a0XOYyBaJibHI Ta KOMIIEHCAIIIHI BUIUIATH (MaTepiajibHa JI0MOMOTa, 110
Ma€ CUCTEMATHYHUIN XapaKTep);

— BIJITYCKHI Ta KOMIICHCAIIIS 32 HEBUKOPUCTAHY BiJIITYCTKY.

dopmyna po3paxyHky 0a3u onogarkyBanHs [1J[DO:
baza [1JI®O = HapaxoBana 3apo6iTHa 1arta — [logaTkoBa corliajabHa mijibra
(32 yMOBH HassBHOCTI TaKoi).
dopmyna noaarky Ha Joxoau Ppi3uyHuX 0cio:
[P0 = (HapaxoBana 3apo0itHa 1ara — [lomarkoBa coriansHa misera) * 18 %.

BiiicbkoBuii  30ip — 116 OOOB’SI3KOBUM  3arajibHOJEP)KABHUN  IUIATIK,
3anpoBa/KeHU 171 pinancyBanHHs 30poiiHnnx Cun Ykpainu. Komrtu crnpsmMoByroThes
oe3nocepenHbo 10 cremianbHoro Gouny JepkaBHoro Oromxery. s HaliMaHuX
NPALIBHUKIB CTaBKa CTAHOBUTH 5 % BiJl HapaxoBaHOi 3apOOITHOI IJIAaTH YW I1HIIUX
noxofiB. O6’€KTOM OMOAaTKyBaHHs BICHKOBOTO 300y 13 3apOOITHOI IJ1aTH € 3araabHHM
MICSYHUM (pIYHUI) OTIOIATKOBYBAHUM JJOX1] MpalliBHUKA, HAPAXOBaHUM POOOTOIABIIEM.

Jlo 00’ekTa omonaTKyBaHHs BIMICHKOBOTO 300py BKJIIOYAIOTHCS BC1 BUAM BUILIAT,
10 BXOJSTh A0 CTPYKTYPH 3apOOITHOI TUIATH:

— OCHOBHA 3apo0iTHA TuIaTa: OKJIaja, Tapu(HI CTaBKU;

— JtomaTkoBa 3apo0iTHA IIaTa: IOIUIaTh, HaJ0aBKK, BUPOOHHYI MTpeMii, TOIIO;

— 3a0XO04YyBaJIbHI BUIIATU: MaTepialibHa IONIOMOTra, piyHi OOHYCH;

— BIJITYCKHI: OIUIaTa BCIX BUJIIB BIJITYCTOK;

— JIIKApHSHI: BUIUIATU 3a nepuil 5 aHiB Ta gomnomora Bia IleHciitHoro ¢gonay
VYkpainu.

dopmyna po3paxyHky 6a3u onogarkyBanusa B3:
baza B3 = HapaxoBana 3apo0iTHa mara (oknaf + npemii + HagOaBku) + JlikapHsHi +
JlexpetHi + [H111 onomaTkoByBaHi BUILIATH.
dopmyia po3paxyHKy B3:
B3 = baza B3 * 5 %.
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Hnsa oOmiky yTpuMmaHb 13 3apoO0iTHOI IUTaTH BHUKOPHCTOBYETHCS THUIIOBA
kopecnionaeHIs, ae Jeder 661 (Po3paxyHku 3a 3apoOIiTHOIO IIJIATOI0) KOPECTIOHIYE
3 Kpenutom paxyHkiB 0OJIKYy IMOJATKIB Ta 3000B's3aHb. llel 3amuc 3MeHInye cymy,
10 (PaKTUYIHO BUJAETHCS MPAIIBHUKY Ha PYKH.

B Oyxrantepcbkomy 00J1iKy BUKOPUCTOBYETHCSI HACTYITHA KOPECTIOHACHITISI PaXyHKIB
JUIs1 0OJIIKY YTPUMAaHb 13 3apOOITHOI TIJIaTH:

KopecnonneHriisi paxyHKiB

Neri/rt 3MiCT rocronapchKoi onepartii
Heber Kpenut
1 YTpuMmana 3 10X01y npaquHHKa cyma [ma®0 661 641
(ITogarok Ha nmoxomau ¢i3udnmux ociod, 18%)
2 YTpumana 3 noxomy mnpaiiBHuKa cyma B3 661 642

(BiticekoBuii 30ip (5%)
YTpumaHHs 13 3apoOITHOT IJIaTH MPAIiBHUKIB 32
3 BUKOHABYMMH JIOKYMEHTAMH (CYMH aJIIMEHTIB Ta 1HIITHX 661 685
TUIATEXKIB 32 BUKOHABYUMH JIMCTAMH, TOUIO)
YTpumai i3 cyM 3apoOiTHOT MIaTH IPOQCIIIKOBI

4 661 685
BHECKH
5 [ToBepHEeHHSs HaIMipy BHUIUTAYEHUX KOIITIB / 661 375
BIiJIIITKOTYBaHHS MaTepiaibHOI KON
YTpumanwuii i3 3apo0iTHOT MIaTH MPAI[iBHUKIB 3QJIUIIOK
6 HEBUKOPUCTAHOTO aBaHCY 3 MI3BITHUX CYM 661 372

Jlo 00O0B’s3KOBMX HapaxyBaHb Ha 3apo0ITHY IUIaTy BIJIHOCUTHCS €IUHUIA
comianbanii BHeCOK (€CB). PoOoTomaBens 3000B’a3aHuil HapaxyBaTH Ta CIUIATUTH
€CB noBepx cyMu 3apo0iTHOI IJIaTH TpaIliBHUKA ITiIMPUEMCTBRA.

€nuHull BHECOK Ha Jiep>kaBHE 00OB’s3KOBE colliaibHe cTpaxyBaHHs (€CB) —
11e 000B’A3KOBHI KOHCOJIIJIOBAHUM TUIATIX JO TMOAATKOBOI CUCTEMH YKpaiHu, SKHi
30Upa€eTbCs B OOOB’SI3KOBOMY TMOPSJAKY Uil 3a0€3MEeYeHHsl 3aXUCTy ITpaB
3actpaxoBaHux oci0. ba3oro ononarkyBanss (HapaxyBanHs) €CB 3 3apo0iTHOI miaTu
€ CyMa HapaxoBaHOT NMPaIliBHUKY 3apOo0ITHOI IJIaTH 32 i1 BUJaMu (OCHOBHA, J0/IaTKOBa
3apriara, 1HII 3a0XOYyBaJIbHI Ta KOMICHCAIiWHI BUIDIath). Takok 10 0Oasm
HapaxyBaHHS BXOIATh JIIKapHsSHI (OIUiara 3a paxyHOK poOoronmaBisd Ta (oHIY)
1 IGKPETHI BUIUIATH (JIOMOMOTa 10 BariTHOCTI Ta MOJIOrax).

[Ipu po3paxyHKy €IMHOTO COLIIAJILHOTO BHECKY 13 3apOOITHOT IJIaTH A1I0Th CYBOP1
0OMEKEHHS 11010 MIHIMAJIbHOI Ta MAaKCUMAaJIbHOI MEX Oa3H.

1. MinimanepHa 0a3za HapaxyBaHHS: SKIIO IIPaIliBHUK BIANPAIIOBaB TOBHUMI
MICAILIb 32 OCHOBHUM MICLIEM POOOTH, ajie MOro 3arajibHHUil J0X1J BUSBUBCS MEHILIHUM
3a MiHIMaJbHYy 3apoOiTHY mjary, poOoToaaBenb 3000B’s3aHMil po3paxyBatu €CB
BiJl BCTAHOBJICHOTO JIEPKABOI0 MIHIMYMY.

MinimanbHa 3apobitHa miara y 2026 poui — 8 647,00 rpuBeHs.

MinimanbHuii cTpaxoBuii BHECOK (22 %) y 2026 porti — 1 902,34 rpuBeHs.
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Minimanbaa 0a3a HapaxXyBaHHS BHHUKA€E, HANPUKIAA, 32 yMOBU podotu Ha 0,5
CTaBKH UM 32 HasIBHOCTI BIJITYCTKH 32 BIIACHUN PaXyHOK YaCTUHY MICSIIS.

BuiiHaTOK: mpaBwio MiHIMagbHOI 0a3u HE 3aCTOCOBYETHCS 10 MpAlLlIBHUKIB
32 CyMICHMITBOM (B IIbOMY BHUIAJKy BHECOK IUIATUTHCSA 3 (PAKTUYHOTO JOXO.Y)
Ta JJ1s1 010 3 1HBaIHICTIO (11 HUX Ji€ cTaBKa 8,41 %).

2. MakcumanbHa 0a3za HapaxyBanHa €CB cranoButh 20 po3MipiB MiHIMAJIbHOI
TUIaTH.

Y 2026 pomi MiHIMaibHA 3apo0iTHA IJiaTa, SK 3a3HAYEHO BUIIE, CTAHOBUTH
8 647,00 rpH, TOMy rpaHUYHUN JTIMIT TOXOAY JJIsl HAPAXyBaHHS €IMHOTO COIIaIbHOTO
BHeCKy JtopiBHIO€E 172 940,00 rpH Ha MicsALb.

MakcuMansHuii po3mip camoro BHecKy (22 %) y 2026 poii CTaHOBUTH —
38 046,80 rpuBeHb.

IcHyIOTB 1 A€SIKI HIOAHCH ISl 3aCTOCYBaHHS MaKCUMaIbHOTO JimiTy. Hampukmang
JUIs BINCHKOBOCITYKOOBIIIB Ta MOMIIEHCHKUX MakCHMallbHa 0asa Ui HapaxyBaHHS
€CB nopisHioe 15 po3mipam MiHIManbHOT 3apo0iTHOT TiatH (y 2026 pomi — 129 705,00
I'PH). OOMexeHHs 3a JIOTOBOPAMU: JIMIT e Ha JIOX11
32 OCHOBHUM MICLUEM pPOOOTH, CYMICHUIITBOM, a TaKOX LHMBUIbHO-IIPABOBUMU
noroBopaMu cykymnHo. fAkmio cyma nepepuinye 172 940,00 rpu, €CB 3 Haaauiky
HE CIUIaYY€ThCA.

OO0k po3paxyHKIB MIJANPUEMCTBA 32 3arajbHOOOOB’SI3KOBUM JI€P>KaBHUM
COILIAJIbHUM CTpaxyBaHHSIM B YKpaiHi BeleTbcsi Ha paxyHkKy 65 «Po3paxyHku
3a cTpaxyBaHHsAM» (MEPEeBAXKHO Ha cyOpaxyHky 651).

B Oyxranrepcbkomy 00J11IKy BUKOPUCTOBY€ETHCSI HACTYITHA KOPECTIOHACHIIISI PaXyHKIB
3 00JTIKY pO3paxyHKiB MiIMIPUEMCTBA 33 COITIaJIbHUM CTPaXyBaHHSIM:

‘ ' KopecnonneHiist paxyHkiB
Neri/in 3MiICT rocrnonapcyKkoi onepartii
Jeber Kpenut
1 HapaxoBaHuii € 1uHU BHECOK Ha 3apOOITHY TIATy 15,23,91,92,93, 651
(BIATIOBITHO JTO KaTEropiil mepcoHaty) 94
2 CnnaueHo cyMy €IMHOTO BHECKY Ha 3apIuiaTy 651 311
110 OIOIDKETY

3BITHICTB 3 noaarky Ha poxoau ¢i3uunux ocio (IIJJPO) Ta BilickkoBOro 300py
(B3) B Ykpaini 00’eHaHa B OMH CHUILHUMA JOKYMEHT Pa3oM i3 €IUHUM COIiaIbHUM
BHeckoM (€CB).

O6’eqnannii 3BiT «llomaTkoBUM pO3paxyHOK CyM JOXOMYy, HApaXOBAHOTO
(crutagyeHoro) Ha KOPUCTh TUIATHHUKIB MOJATKIB-()I3UYHUX OCIO , 1 CYyM YTPHUMAHOTO
3 HUX TO/ATKY, a TAaKOXX CyM HAapaxOBaHOTO €WHOTO BHECKY» — II¢ KOHCOJIiJOBaHA
3BITHICTB, sIKa 00’€HY€E BIIOMOCTI 3 mojatky Ha jgoxoau ¢gizmunux ocid (ITJDO),
BilicbkoBOro 300py (B3) Ta €quHOro BHECKY Ha 3arajibHOOOOB’SI3KOBE JEp)KaBHE
comianmpHe crpaxyBamms (€CB). Moro momarore yci HOmAaTKoBi  areHTH
Ta poOOTOMABIII.
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O06’eqHaHuil 3BIT CKIAJA€THCSI 3 OCHOBHOI YaCTHHHM Ta KUIBKOX JI0markiB. JlaHi
0/10 3apOOITHOT TIATH MOJATKIB BIIOOPaXKarOThCsI B KOHKPETHUX JO/IaTKAX:

— Honarox 1 ([1): nmpu3zHaueHWil BUKIIOYHO AJI MEPCOHIPIKOBAHOTO OOMIKY
BIJOMOCTEH TPO CyMH HapaxOBaHOTO €IWHOTO COIIAJIbHOTO BHECKY. B Hbomy 3a
KO)KHUM TIPAIliBHUKOM BKa3ye€ThCsl 0a3a HapaxyBaHHS (B MeXaxX MIHIMJIbHOL
Ta MaKCUMaJIbHO1) Ta cyMa BHeCKY 22 % a6o 8,41 % auist 0ci0 3 1HBaJIITHICTIO;

— Honarok 5 (Z15): 3amoBHIOETHCS, SKIO Y 3BITHOMY MICALl MpaliBHUKA Oyio
MPUAHATO HA POOOTY, 3BUIBHEHO, MEPEBEACHO Ha IHINY Iocaay abo BiH MIIIOB
y IEKPETHY BIIITYyCTKY;

— Jonarox 4J1®: BimoOpaxkae cymu HapaxXyBaHHS 3 MTOJIaTKy Ha 10X0aU (PI3UIHUX
oci0 (18 %) ta BitickkoBOTO 300pY (5 %).

3a HemonmaHHd a0o0 MOJAHHA 3 MOMWIIKAMH IependadyeHo wmrpad y po3mipi
1 020,00 rpu (a60 2 040, 00 rpH 3a MOBTOPHE MOPYIICHHS).

BucHOBKOM MOXXHA 3a3HaYUTH, IO METOAOJIOTIS HapaxyBaHHS Ta yTPHUMaHb
13 3apoO0iTHOI TUIaTH BUMAarae Bij OyXrajarepa BHCOKOI TOYHOCTi, JOTPUMAaHHS
aKTyaJIbHUX CTaBOK IIOJIaTKIB Ta YITKOTO JOTPUMAHHS BHUMOI KOPECHOHIEHIIIT
paxyHkiB. [IpaBWIBHICTh WX OMEparliii TapaHTye BIACYTHICTh IMTPAPHUX CAHKIIIHI
3 OOKy KOHTPOJIOIOUHX OpraHiB Ta 3a0e3neuye CcoIlllalibHI TapaHTii Il HalMaHUX
MpaIiBHUKIB.
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Sugar beet has a weak competitive ability to weeds [1,2], which in turn are often
a decisive factor in yield formation [3,4], and here the predecessor, pre-predecessor
and other elements of the structure of the sown areas are of great importance, which
affect the soil seed reserves and, as a result, the weediness of the crops [5,6].

The study of crop rotation with short rotation at the Department of General
Agriculture of Uman National University was carried out on the basis of a stationary
experiment established on podzolized chernozem of heavy granulometric composition.
The total area of the plot is 168 m?, the accounting area is 80 m2. The placement of
options is systematic with three repetitions. The agricultural technology of growing
crops is generally accepted.

The crop rotations differed from each other in both the composition of crops and
their alternation, while having one common field of sugar beets (No. 2 spring barley -
corn - peas - winter wheat - sugar beets; No. 3 corn - spring barley - peas - winter wheat
- sugar beets; No. 4 corn - corn - peas - winter wheat - sugar beets; No. 5 peas - corn -
peas - winter wheat - sugar beets; No. 6 spring barley - corn - peas - spring barley -
sugar beets; No. 9 corn - spring barley - peas - spring barley - sugar beets; No. 10 corn
- spring barley - corn - spring barley - sugar beets; No. 12 spring barley - corn - corn -
spring barley — sugar beets; No. 15 corn — peas — corn — spring barley — sugar beets;
No. 16 corn — corn — corn — spring barley — sugar beets), which were used in the
experiment as a test crop and on the crops of which weediness was determined at the
beginning of the growing season by placing a frame with an area of 0.25 m? on the soil
surface.

The results of the research showed that during the first two years the total number
of weeds was higher in crop rotations 1-5, where the predecessor of beet was winter
wheat, and in the following third year - in crop rotations where beet was sown
immediately after barley.

In addition, the weed infestation of beet crops was significantly dependent on
other elements of the crop rotation structure.

Thus, during the first two years, the highest weed infestation was observed in beet
crops containing peas as a precursor, which contributes to the spread of early spring
weeds, in particular field mustard, the emergence of which shoots in significant
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numbers along with other weeds caused an increase in weed infestation in crop rotation
No. 5 with two fields of this crop in the first year to 90.8 pcs./m? and in the second year
to 113.1 pcs./m2.

In other variants, where the share of peas is 20%, the number of weeds was
slightly lower and in the first year this decrease was within 13.0-3.1 pcs./m?, and in the
second year it was 33.5-7.5 pcs./m?,

In addition, in the first year, no significant effect on the weediness of crops was
observed by changing the crop rotation or replacing one crop with another, since
between variants 2 and 3, which differ only in crop rotation, the difference did not
exceed 7.9 pcs./m?, and when the share of corn was increased to 40% in crop rotation
No. 4, this difference to the control was only 1.1 pcs./m?.

In the second year, the change in crop rotation in crop rotation No. 3 was
accompanied by a decrease in the number of weeds by 8.2 pcs./m?, and the replacement
of barley with repeated corn in crop rotation No. 4 was accompanied by another 4.4
pcs./m2,

When replacing peas with corn as a precursor and expanding its area to 40 and
60%, a sharp decrease in weed infestation of sugar beet crops was noted: in the first
year from 66.9 (No. 16) to 32.4 (No. 12) pcs./m?, and in the second year - from 46.3
(No. 10) to 27.4 (No. 15) pcs./m?.

Replacing peas with barley in crop rotation No. 15 also contributed to some
reduction in weed infestation compared to option No. 10: in the first year by 5.4 and in
the second by 18.9 pcs./m?2,

Regarding the presence of repeated corn crops in the crop rotation, the number of
weed seedlings in these options in the first year occupied an intermediate position,
despite the largest stock of weed seeds, many of which did not germinate due to
unfavorable weather conditions in the spring for seed germination and the emergence
of late spring weed seedlings.

In the third year, with an increase in the share of corn in the crop rotation from 20
to 40 and 60%, the number of weeds increased by 2.0-4.3 times, with the highest value
of 54.5 pcs./m? in variant No. 16, decreasing as the share of corn decreased: to 42.3
and 35.7 pcs./m? in crop rotations No. 12 and 4.

The smallest number of weeds (16.3 and 12.8 pcs./m?) in the third year was found
in crop rotation options No. 2 and 3 with a typical set and crop rotation.

When replacing winter wheat in these crop rotations with a second field of barley
(variants No. 6 and 9), an increase in weed infestation by 11.7 and 14.6 pcs./m? was
noted, respectively, although a similar absolute weed infestation index (24.9 pcs./m?)
was also observed in variant No. 5 (40% peas), and significantly higher, as already noted,
in variant No. 4 (40% corn), where the predecessor of beets remained winter wheat.

As a result of three-year studies, it can be concluded that weed infestation of sugar
beet at the beginning of the growing season significantly increased due to early spring
species, when peas were present in the structure. Replacing the traditional predecessor
with a non-traditional one (winter wheat with spring barley) was not accompanied by
an increase in weed infestation of the test crop of five-field crop rotations.
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AMOUNT OF PERENNIAL WEEDS IN SUGAR BEET
CROP PLANTS DEPENDING ON VARIOUS SHORT-
ROTATION CROP ROTATIONS

Usyk Serhii Vasylovych

Ph.D. in Agriculture, Associate Professor,
Department of General Agriculture,

Uman National University, Uman, Ukraine

The results of research on the actual weed infestation of sugar beet crops by
perennial weeds are presented, provided that they are grown in short-rotation crop
rotations, which have a different share of grain and fodder crops in the structure of the
sown areas with different rotations. The pattern of distribution of perennials depending
on the saturation with different crops is established.

Currently, the introduction of short-rotation crop rotations with narrow
specialization, in which a limited number of crops are grown [1], is sufficiently
justified. In such crop rotations, in most cases, the share of spring grain crops is
maximized [2], and in beet-growing areas, sugar beets are also grown [3]. However,
since sugar beets are characterized by weak competitiveness with weeds, and they, in
turn, are often a decisive factor in the formation of the crop, the predecessor, pre-
predecessor and other elements of the structure of the sown areas that affect the
weediness of crops are of great importance [4].

The study of crop rotation with short rotation was carried out at the Department
of General Agriculture of Uman National University on the basis of a stationary
experiment established on podzolized chernozem of heavy granulometric composition.
The area of the plot is 168 m?, and the accounting area is 80 m?. The placement of
variants in the experiment is systematic with three repetitions. The agricultural
technology of growing different crops was generally accepted for the region.
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The crop rotations differed from each other in both the composition of crops and
their alternation, while having one common field of sugar beets (No. 2 spring barley -
corn - peas - winter wheat - sugar beets; No. 3 corn - spring barley - peas - winter wheat
- sugar beets; No. 4 corn - corn - peas - winter wheat - sugar beets; No. 5 peas - corn -
peas - winter wheat - sugar beets; No. 6 spring barley - corn - peas - spring barley -
sugar beets; No. 9 corn - spring barley - peas - spring barley - sugar beets; No. 10 corn
- spring barley - corn - spring barley - sugar beets; No. 12 spring barley - corn - corn -
spring barley — sugar beets; No. 15 corn — peas — corn — spring barley — sugar beets;
No. 16 corn — corn — corn — spring barley — sugar beets), which were used in the
experiment as a test crop and on the crops of which weediness was determined, at the
beginning and in the middle of the growing season by imposing a frame with an area
of 0.25 m2 on the soil surface along the diagonal of the plot in five replications.

The results of the research showed that the number of perennial weeds fluctuated
slightly from year to year. Only more of them were noted in one year, despite the extreme
weather conditions of the first months of the sugar beet growing season, which they
easily tolerated due to their powerful root system. In the breakdown by options, a clear
tendency is observed to reduce the number of perennials with an increase in the share of
row crops in the crop rotation, the cultivation technology of which involves multiple
tillage, which was the reason for the depletion and destruction of perennial weeds.

For example, if at the beginning of the growing season, on average over three
years in crop rotation No. 5, they were noted in the amount of 1.1 pcs./m2, and in crop
rotations No. 4, 2, 3, 6 and 9 there was only a tendency to reduce their number, then in
crop rotations No. 10, 12 and 15 the number of perennial weeds decreased by half, and
in crop rotation No. 16 with a share of row crops of 80% - by 10 times.

At the end of the growing season, the number of perennial weeds decreased
slightly compared to the first record at its beginning, although the same pattern was
generally maintained, when on average over three years their number decreased with
an increase in the share of corn. Thus, in crop rotation No. 5, where this crop is absent,
perennials were counted at 1.0 pcs./m2, with a 20% saturation of crop rotations No. 2,
3, 6 and 9, perennial weeds decreased by 0.3 pcs./m2, with a corn saturation of up to
40%, this decrease was 0.4 - 0.6 pcs./m2, and with the expansion of corn to 60% of the
sown area, it increased to 0.8 pcs./m2 or 80%.

So, in conclusion, we can conclude that the weediness of sugar beets with
perennial weeds was to some extent related to the structure of the sown areas. And with
the expansion of the share of corn due to its repeated sowings, a decrease and almost
complete destruction of perennial weeds was noted.
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NMPOAYKTUBHICTHh KAITYCTHU KUTAUCBHKOI I
JIEIO BIOCTUMYJSTOPIB POCTY POCJINH
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Kadenpa oBouiBHHIITBA

YMaHChKUH HaIllIOHATBHUM YHIBEPCUTET, Y KpaiHa

CydacHe OBOYIBHHUIITBO XapaKTEPU3Y€EThCSI MOCTIMHUM MONTYKOM €(DEeKTUBHUX Ta
€KOJIOTIYHO Oe3MeYHUX CHOCOOIB  MIJBHUINCHHS MPOAYKTUBHOCTI KYJIBTYp 1
MOKpAIEHHS SAKOCTI MpoayKuii. B ocTranHi poku 010CTUMYISTOPH PO3TISAAIOTHCS SIK
OJIMH 13 HaAWOUIBII TEPCIEKTUBHUX I1HCTPYMEHTIB TMIJABUIIEHHS €(EKTUBHOCTI
POCIMHHHULITBA Ta 3a0€3MEUEHHs CTaJOoro PO3BUTKY arpapHoro BUpoOHuLTBa [1].
BiamoBimHO 10 Cy4YacHMX HAyKOBHX TiNOTE3, O1OCTUMYJSITOPH SBJISIOTH COOOIO
pPEYOBHHM a00 MIKPOOPTaHI3MU MPUPOAHOTO MOXOKEHHS, SIKI IPU 3aCTOCYBAHHI /10
pociauH abo TPYHTY aKTHBI3yIOTh MPHUPOAHI (Pi310JIOTIYHI MPOLECH, MOKPAILIYIOTh
3aCBOEHHS €JIEMEHTIB KMBJICHHS, MIABUIIYIOTh CTIMKICTh POCIUH 10 a0lOTUYHUX Ta
O10TUYHHUX CTPECIB 1 CIPUSIIOTH OKPAILIEHHIO AKOCT1 Bpokaro. Ha BiaMiHy BiJl 100puUB,
BOHM HE € 0e3nocepeaHiM JKEpPEeIOM MOXXKUBHUX PEYOBUH, a CTUMYJIOIOThH
e(eKTUBHIIIE BUKOPUCTAHHS HABHUX PECYPCIB POCIHUHOIO.

3a JaHUMU YUCICHHUX JOCITIIKeHb, BUKOPUCTAHHSA O10CTUMYISTOPIB CIIPHSIE
dbopMyBaHHIO OUIBII MOTY>KHOI KOPEHEBOI CUCTEMHM, 30UIBIICHHIO IO JTUCTKOBOT
MOBEPXHI Ta MIABUIICHHIO IHTEHCUBHOCTI (JOTOCHMHTE3y. BHACHIIOK FOTO POCIMHU
e(EeKTUBHIILIE BUKOPUCTOBYIOTh BOJIOTY I €JIEMEHTH >KUBJICHHS, 110 IHO3UTHBHO
MO3HAYAETHCS HAa MPOIYKTUBHOCTI KynbTyp. OCOOIMBO BaXIMBUM € Te€, MIO
010CTUMYJISITOPU JO3BOJISIFOTH MIABUINUTHA KOS(DIIIEHT BUKOPUCTAHHS TOOPUB, 1110 MA€
CYyTTEBE EKOHOMIUHE Ta €KOJIOT1YHEe 3HAYCHHS [2].

Oco0nuBoro 3Ha4yeHHs OIOCTUMYISATOpPUM HAOyBalOTh y 3B'SI3KY 31 3MiHaMH
KiiMaty. JlochmimkeHHsT OCTaHHIX POKIB CBiUaTh, IO O10CTUMYJATOPH 3AaTHI
aKTHUBI3yBaTU AaHTHOKCHJIAHTHY CUCTEMY POCIIMH, CTa0L113yBaTH KIITHHHI MEMOpaHH,
PEryJoBaTH BOJHUN PEKUM Ta MOCUITIOBATH MEXAHI3MHU afanTallii 10 HECTIPUITIUBUX
yMOB BupoiryBaHHs. lle M03BOJsiEe 3MEHIIUTH BTpPATH BPOXKAIO Ta ITiIBUIIUTH
CTaOUIbHICTH BUPOOHUIITBA OBOUEBOI MpoAyKIii [3,4].
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HocaimkenHss npoBoauiuchk npotsrom 2024-2025 pokiB Ha monax kadeapu
oBouiBHHIITBA YMaHcbkoro HY. I'pyHT pgochimkyBaHOrO TMOJsS — YOPHO3EM
OMiA30JICHUN MaJIOTYMYCHH I BAXKO CYTJIMHKOBUH. Kiimat
MOMIPHOKOHTUHEHTAIbHUM, JOCUTh TEIUIMK JJIS 30HW HECTIHKOTO 3BOJIOXKCHHS.
JocnipkyBaHUMU  (paKTOpaMH Ha pOCIMHAX KalyCTH KUTaichkoi riopuay Jlxoit
Yoii F1 Oymu po3unHu mpemapatiB y KoHunentpariii: Koatpons (Boga), Bummen 2 —
15 mn/10 1 Bomu, ABanrapa I'poy Amino — 20 mui/10 i1 Bogu, KBantym AMiHOMaKkc
— 20 mMn1/10m Bogu, l'ymiding — 20 m/10 1 Boau 3riAHO peKOMEHaIliii BUpOOHUKA.
Y KOHTPOJILHOMY BapiaHTi pOCIMHHU OOMPUCKYBAIN BOJIOI0 KIMHATHOT TEMIIEPATYpH B
Taki x (pa3u sk 1 npenapaTti. Pocnunu Bucamkysanu 20 kBiTHs 3a cxemoro 60x40 cum.

3actocyBaHHS OIOCTHMYJISITOPIB POCTY CHPHSUIO TPUCKOPEHHIO HACTAHHS
OCHOBHUX (pa3 pO3BUTKY POCIHH KaITyCTH KUTaChKOI riopuay Jxoit Yot Ha 2-4 1o6wu.
Haii6inbm Bupaxkenuil eexr 3abe3neunB npenapat KBantym AmiHOMakc, 3a SKOTO
TeXHIYHA CTHUTJIICTh HacTaBaja 4vepe3 67 mi0 micias mosBu cxomaiB. Ilepion Bin
BHCAJKyBaHHS PO3CaJM /10 MEPIIOro 300py Bpoxkaro craHoBUB 27-29 nid npotu 32
n00M Ha KOHTPOJI. BuTbll paHHId yposkail OTpUMAalld 3a TaKOXX 32 BUKOPUCTAHHS 1
npenapaty Meradon — 27 ni6 Big Bucaaku po3caau KpiMm Toro, BUKOpUCTaHHS
010CTUMYJISATOPIB CHPUSLIO MOJAOBKEHHIO MEPIOAYy HAPOCTAHHS PO3ETKH Ta 30MpaHHs
TOBapHOi nmpoaykuii 10 14—15 ni0, mo cTBOpIOBajIo NEpPeayMOBHU i OTPUMAaHHS
BHUILIOT BPO’KAUHOCTI.

AHani3 610MeTpUYHMX IMOKa3aB, 110 JIBOPA30BE IiJKUBICHHS POCIMH B MEPIOJ
BereTallii piCT PeryiroYUMHU TMpernapaTtaMu MO3UTUBHO BIUIMBAIW Ha 30UIbIICHHS
BUCOTH POCIUH Ta (OpMYBaHHsS JUCTKOBOi Macu. Tak, 3a HiIPKUBIECHHS DPOCIIHMH
po3unHoMm Aanrapj ['poy Amino 1 KBantym AMiHOMakc BUCOTa POCIUH CTaHOBHJIA
36 1 34 cm, mo Ha § 1 6¢cM Oinblne 3a KOHTPOJIb. Y BapiaHTax 3 BUKOPHUCTAHHSIM
npenapariB Bummen-2 1 Meradon manuii mokasHuUK 30UTbIIMBCAS Ha 4-5 cM 10
KOHTpOJIO (Tabm. 1) 3a KUIBKICTIO JUCTKIB Y PO3ETLI, IJIOMIEIO JIUCTKOBOI MOBEPXHI
Ta i JiaMeTpoM TepeBakaJid BapiaHTH 3 BUKOPUCTAaHHSAM mpemnapaTiB KBaHTym
Aminomakc (15 wr 1 25,4 tuc. M2/ra) Ta Meradon (15 wr 1 23,8 Tuc. M2/ra) pizHuLs
710 KOHTPOJTt0 cTaHoBwmiIa 3 it simctkiB/poci ta 0,20 1 0,16M2/pocnuny, 10 TO3UTHBHO
B1100pa3myIoch Ha MPOAYKTUBHOCTI POCIIUH.

Ta6xn.1. biomeTpuyHi mapamMeTpH KamyCcTH KUTAWChKO1 B MEPioJI IUIOA0OHOIICHHS

Bucora Kinexicte ITnoma mucTKOBOI )
. . . . Miametp
BapianT nociiay POCIHUH, JUCTKIB y MOBEPXHI PO3ETKH
) 5 5 PO3ETKH. CM
cM pO3eTLi, T M“/poc. TUC. M“/ Ta

Kontpoib 28 12 0,41 17,4 33
Bumnen 2 32 13 0,44 18,7 32
Asanrapy - Tpoy | 44 13 0,47 195 35
AMiHo

Kaantym 34 15 0,61 254 38
AMiHoMakc

Meradoin 33 15 0,57 23,8 37

21



Global Trends in Science, Technology and Economy

VY cepenHboMy 3a pPOKH JOCTIPKCHb HAWBHINY BpOXalHICTh (45,3 T/ra)
3a0e3neunB npenapat KBanTym AMiHOMaKcC, MPUPICT O KOHTPOIIO CTAHOBUB 7,3 T/Ta.
Bucoky edexTuBHICTh TakoX Moka3zanu mnpenapatu Meradon ta Apanrapa ['poy
AMiHO, sK1 3a0€3MeUnIn IPUpPICT ypokaro 5,9 ta 4,6 T/ra BiAMOBITHO.

Benuunna Bpokaro HampsiMy 3ajiexana BiJl MacH TOBapHOI T'OJIOBKH. SIKIO B
KOHTpPOJII CepeqHs Maca JHUCTKOBOi po3eTku craHoBmwia 0,90 kr, To mia aiero
010CTUMYIATOPIB criocTepiranioch 30utbiieHHs 10 0,98—-1,15 kr. Haitbinbiry cepeaHto
Macy TOJIOBKH C(HOPMYBAJIM POCIMHHM Yy BapiaHTI 3 BHKOPHUCTAHHSM IIpemnapary
Ksantym Aminomakc — 1,15 kr, mo Ha 0,25Kr Oi1bIIIe 32 KOHTPOJIb.

OTxe, BUKOPUCTAHHS OIOPETYJIATOPIB HA OCHOBI aMIHOKHCJIOT Ta POCIMHHUX
excrpaktiB Meradon 1 KBantym AMIHOMAakc copusuio akTuBizamii (i3ionoriyHux
nporieciB ()OTOCUHTEY Ta ITABUIEHHIO BPOXAWHOCTI KalyCTU KUTaWChKOi JI>koi
Yoii F1 na 5,9 1 7,31/ra 3 cepenaporo Macor ToBapHOi po3zerku 1,10-1,15kr, mpotu
0,90 kr y KOHTpOI.
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BIIJIUB IONEPEIHUKIB TA PIBHIB MIHEPAJIBHOI'O
"KUBJIEHHSI HA BUWISITAHHS ITIOCIBIB COPTIB
MNIIEHULI O3UMOI1

Canoscoknuii Irop CepriitoBuy
BHUKJIaJ1a4
YMaHChKHI HalllOHAJILHUI YHIBEPCUTET, Y KpaiHa

[Timenuist 03uMa HaJIeXKUTh 10 KYJIBTYp, sIKa 100pe pearye Ha MOMIMNIIEHHS YMOB
MIHEPATBLHOTO KUBJICHHS, 0COOJIMBO HA 3aCTOCYBAaHHA a30THUX 100puB. EdekTuBHICTH
yAOOpEeHHSI Ta peakilisi pOCIMH Ha BHECEHHS €JIEMEHTIB >KHBJICHHS 3aJeXaTh BiJ
I'PYHTOBO-KJIIMaTUYHUX YMOB, MOMNEPEIHUKA, CUCTEMU YIOOpEHHs Ta O10JO0TTYHUX
ocobimuBocTe copry. 3a manmmmu . M. T'ocmomapeHka Ta I1HIIMX JOCIIJTHHUKIB,
3aCTOCYBaHHS MiHEpaJbHUX JIOOPUB HA YOPHO3EMI OINiJI30JICHOMY ICTOTHO 3MIHIOE
YMOBH >KMBJICHHS MIIEHUIII 03UMOI Ta 1HTCHCHBHICTh 3aCBOEHHS POCIMHAMHU a30Ty,

dbocdopy 1 kamiro [1].
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[Topsan 13 MO3UTUBHUM BIUIMBOM JOOPHB Ha PICT 1 MPOIYKTHUBHICTH POCIHH
T1JIBUIIICHHS PIBHS MiHEPaJIbHOIO KUBJICHHS MOKE TTOCHITIOBATH PO3BUTOK HAJI3€MHO1
MacH Ta 3MIHIOBaTH MOP(QOJIOTIUHI il MEXaH14H1 BIACTUBOCTI cTebna. HanMipHe a3oTHe
JKUBJICHHS CHpHs€ 30UIBIIEHHIO BUCOTH POCIHH, JOBXHHH HIKHIX MIKBY3IIB,
OJIHOYACHO 3HWIKYIOUH IIUIBHICTh TKAHUH 1 MIITHICTh OCHOBH cTe0J1a. BHAcI1A0K IbOTO
PU3HMK BWJIATAHHS TIOCIBIB MOXKE€ 3pocTatd. BomHodac CTIHKICTh 70 BWJISTaAHHS
3HAYHOIO MIPOI0 BHU3HAYAETHCA TEHETMYHMMH OCOOJMBOCTSAMU COpPTY Ta HOro
peaxii€ro Ha piBeHb yJ100peHHs [2—4].

Baxxnupe 3HaueHHs y (popMyBaHHI YMOB POCTY 1 PO3BUTKY IIIEHHII 03UMOi Mae
nonepenHuK. BiH BIUIMBae Ha MOXKUBHUM 1 BOJHUM PEXUMH IPYHTY, IHTEHCHUBHICTD
POCTOBHX ITPOIIECIB Ta €PEKTHBHICTH 3aCTOCYBAaHHS MiHEpAIbHUX JT00pUB. Pe3ynpTaTamu
MOJIbOBUX JIOCIIJPKEHB MIATBEPHKEHO, 110 PEaKIlis MIIICHUII 03MMOi Ha yJI0O0pEHHS Ta
piBEHb 11 MPOAYKTUBHOCTI MOXYTh 3MIHIOBATHUCS 3aJISKHO BiJ MOIMEPEAHNKA. 30KpEMa,
MICJIA TOPOXY CTBOPIOIOTHCS CIPHSITIMBI YMOBHU [UIsl POCTY IIIEHUIIl O3UMOI, SIKi
HEoOX1THO BpaXOBYBAaTH I11J] 4aC BU3HAYEHHS PIBHS 1l MIHEPATIbHOIO KUBJIEHHS [5].

MeToro HaIoro MOCHiKEeHHs 0yJI0 BCTAHOBUTHU BIUIUB MOMEPETHUKIB 1 PI3HUX
PIBHIB MiHEpaAJILHOTO YJIOOPEHHS HA CTIMKICTh COPTIB MIUEHUI[I 03UMOI 10 BUJISITAHHS
Ha YOPHO3EMI OMiA30JICHOMY BaXKOCYTIUMHKOBOMY.

JlocnipkeHHsT MPOBOJAMIM B YMOBax CTaI[lOHAPHOTO JIOCHILY YMaHCHKOTO
HallIOHAJIBHOIO YHIBEPCUTETY Ha YOPHO3EMI OMIA30JIEHOMY BaKKOCYTJIMHKOBOMY. Y
JOCIII BUBYAIM TPHU COpPTU mineHuil o3umoi: Jlebian, OOepir MupoHiBChKHl Ta
Ckigiga. IlmeHurro o3uMy BHpPOILYBajdd IMicCis ABOX MONEPEAHUKIB: TOPOXY Ta
KYKYpY/I31 Ha CHJIOC.

Cxema pocininy mnepeadadana YOTUPU PIBHI MIHEPAIHHOTO yAOOpEHHs: BapiaHT
0e3 BHeceHHsI MOOpHUB, sIKUM OyB KOHTPOJBHMM BapiaHTOM, a BapiaHTH 3 J03010
BHECEHHS NasPasKas; NooPooKoo Ta NissP13sKiss. Ilim wac mpoBelneHHS MNOILOBUX
CIIOCTEPEKEHb BU3HAYAIM PEAKLII0 JOCIIIKYBAaHUX COPTIB Ha YAOOpPEHHS Ta
BpPaxOBYBaJIM HAIBHICTh 200 BIJICYTHICTh BUJISITAHHS POCIIHH.

Hammmu qocnimxkeHHs MU 0yJ10 BCTaHOBJICHO, 1110 MiHEPaJIbHI JOOpHBA BILTUBAIH
Ha CTIHKICTh POCJIMH MINEHUI[I 03UMOT 10 BUjsiTaHHs. [Ipy 1ioMy xapakTep ix BIUTMBY
3MIHIOBABCS 3aJICKHO BiJ MOIMEPEAHNKA Ta COPTOBUX OCOOIMBOCTEH.

VY pocnigHOMY mOdi, /1€ MOMNEPEeIHUKOM OyB TOpPOX AOCHIKYBaHl COPTH Ha
BapiaHTi 0e3 3acTOoCyBaHHS JOOpPUB 30epiraiu CTIMKICTh 10 BUJISATaHHS. BHECeHHs
NasP4sKss Takok He copuuuHsIO BUIATaHHA pociauH copTiB Jlebian, Obepir
Muponicekuii 1 Ckidis. OTxe, 32 HEBUCOKOTO PIBHS MIHEPAIBHOTO >KHBJICHHS BCi
JOCJTJIKYBaH1 COPTH XapaKTEPU3YBAJIMCS TOCTATHHOIO CTIMKICTIO CTEOJIOCTOIO.

[TigBumenHss go3u MiHepanbHUX A00pUB 10 piBHI NooPooKeo micisa ropoxy
MOCHJTIOBAJIO CXWJIBHICTh OKPEMUX COPTIB J0 BuisiranHs. Ha mpomy BapianTi Oyiio
BIJIMIYEHO BHJIATaHHA pociauH copTiB ledian 1 O0epir MupoHniBchkuii. Pociinau copty
Ckidis 3a Takoro piBHSA yAOOpEHHS 30epiraau BepTUKAIbHE MOJIOXKEHHS.

3a BHECEHHS HaWBUIIOI 103U MiHepadbHUX AOOpUB Ni3sP13sKiss micis ropoxy
XapakTep peakiii copTiB He 3MiHuBCA. Pocimam coptiB  Jlebiam 1 OOGepir
MuUpoHIBCbKHI BWISTANIU, TOAl AK pociauHU copTy Ckidis 3aiMmianics CTIHKUMU.
OT1xe, micns ropoxy 30utbiieHHs 103U 100puB BiJl NasPasKas 10 NooPsoKoeo 3HMKYBaIO
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CTifikicTe 70 BuisAranHs copTiB [ebian 1 OOepir MuponiBcbkuii. [lonmanbiue
miaBUIICHHS piBHS ynoOpeHHs 10 Ni3sP13sKiss He 3MiHIOBaIO XapakTepy iX peakiiii.

Takox HaTUMU JOCJIIIKEHHSIMU OYJI0 BIIMIYEHO, 1110 MICHS KyKYPY/I3U Ha CHJIOC
CTIUKICTh JOCHIPKYBaHUX COPTIB JI0 BHJIATAHHA Oyjia BHUIIOK MOPIBHSHO 3 iX
BUPOIIYBAaHHSM Tticiig ropoxy. Ha BapianTi 6e3 3acTocyBaHHSI JOOPUB POCIMHH BCIX
TPHOX COPTIB He BHuATaNU. 3acTocyBaHHS NasP4sKas TakoXk He 3HMKYBAJIO CTIHKOCTI
MOCIBIB JI0 BWJISTaHHS. 3a MIABUIIEHHS HOpMH MiHepadbHUX T0OpHUB 10 NooPooKoo
Micas KyKypyJ3H Ha CUJIOC BWJIATaHHSA pociuH He crnocrepiranu. Coptu [lebian,
O6epir MuponiBcbkuit 1 Ckidisi 3a TAKOTO piBHS MIHEPAJIBLHOTO KUBJICHHS 30epiraiu
CTiliKe BepTUKAJIbHE MTOJI0KECHHS.

Brecennst NissP13sKiss micns KyKypya3u Ha CHJIOC 3HMDKYBAJIO CTIHKICTH 10
BUJIATaHHs Juie copty Ob6epir MuponiBcbkuid. Pociuau coptiB Jlebian 1 Ckidis Ha
1IbOMY BapiadTi He Busiranu. OTke, Michs KyKypy/JI3u Ha CHJIOC HETaTUBHHUIA BIUIHB
HAWBUINOTO PIBHS YAOOPEHHS MPOSBISBCS MEHIIOK MIpO0, HDK IMICIS TOPOXY, Ta
3aJIe’aB BiJl O10JIOTYHUX OCOOJIMBOCTEN COPTY.

CunbHIIMKA TPOSB BWIATAHHS TICIS TOPOXY, WMOBIpHO, OyB 3yMOBJICHHIA
MOETHAHHSM CIIPHUATINBOTO MOMEPEIHIKA, BUCOKOTO PIBHS MIHEPAIBHOTO YKUBJICHHS
Ta OuTbIIOT TycToTH mociBiB. [licna ropoxy ¢opmyBaBcs rycTimmii cTedIOCTiH, 110
MOCHJTIOBAJIO KOHKYPEHIIIF0 MIDK POCIIMHAMHU 3 CBITJIO Ta CIIPUSIIO X IHTEHCUBHIIIOMY
pocty y BHUcoTy. 'opox sik 6000Ba KyJibTypa TaKOX CTBOPIOBAB CHPHSTIIMBI YMOBHU
a30THOTO KUBJICHHS JJIS HACTYIMHOI KyJIbTypH. JlogaTkoBEe BHECEHHSI BHUCOKHUX J103
MIHEpaIbHUX JOOPUB MOCHIIIOBAJIO PICT POCIUH 1 (POPMYBaHHS HAJ3EMHOI MacH, 110
30UTBITYBAI0O HABAHTAKEHHS HAa HUKHIO YaCTHUHY cTe0la Ta MiJBUILYBAIO PHU3UK
BusisranHs. Ilicis KyKypya3u Ha CHUJIOC TOCIBH Oyl OUIBII 3PIIPKCHUMH, TOMY
POCIMHHM Majy Kpaily OCBITJICHICTh 1 OUIBIIY IUIOIIY >KHUBJIEHHS, 110, WMOBIPHO,
crpusuio (OPMYBaHHIO MIIIHIIIOTO CTe0JIa Ta BUIIIOT CTIMKOCTI 10 BUJISITAHHS.

JloOpuBa BIJIMBAIM HA AOCIIKYBaHI COPTU HEOJHaKoBO. HaliBuIIly CTIMKICTB 110
BuisTaHHs BUsiBUB copT Ckidig. PocinHM 1IbOTO COPTY HE BUWJISATANIM TICIHS 000X
MONEPEIHUKIB Ha >KOAHOMY 3 JOCHII)KYBaHUX BaplaHTIB yJ0OpeHHd, 30KpeMa il 3a
BHECCHHS N13sP135Kiss.

Copt OO6epir MupOHIBCHKUH XapakTepHU3yBaBCs HAWMEHIIOK CTIMKICTIO 0
BuisiranHsa. [licia ropoxy #oro pocnuHu Buisiraaud 3a BHECEHHS NooPooKoeo Ta
N13sP135Kiss, a micist kykypya3u Ha cuinoc — 3a BHeceHHsT Ni3sPi3sKiss. Copr [ebian
3aiiMaB MIPOMIKHE TOJIOKEHHS. BUJIAraHHs HOTo POCIUH CIIOCTEPITaIN MICIs TOPOXY
3a BHECEHHS NooPooKoo 1 N135P13sKi3s, TOf1 sik micist Kykypy13u Ha cHIIOC BiH 30epiras
CTIMKICTB 3a BCIX JOCII)KYBaHUX PIBHIB YIOOPECHHSI.

HaiiBuiy CTiKicTh 10 BUJISTAHHS B yMOBaX MPOBEICHHSI JOCIIKCHHS BUSBUB
copt Ckidisg, a nHaitHmxk4dy — copT OOepir MuponiBchkuii. lle cBiguuth Mpo
HEOOXIIHICTh JU(PEPEHIIAOBAHOTO MIAXOAY JO BHOOpPY PIBHS MIHEPAIBHOTO
ya00peHHs 3 ypaxXyBaHHSM ITOIIEpETHUKA Ta 010J10TTYHUX 0COOIMBOCTEH copTy. Ilicms
ropoxy 3actocyBaHHS NooPsoKoso 1 NissPi3sKiss mig copru ebian Ta OOepir
MupoHiBCbKHII MIIBUIIYBAJIO PU3HUK BIIIATAHHS MOCIBIB.
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Every sphere of human endeavor comprises individuals who possess the skills
necessary to execute intentions and tasks within that field at a high professional level.
The art of acting is a domain that has influenced public life for many years. Those who
enter this profession must achieve mastery over their own psychophysical apparatus
and possess a high level of moral and ethical qualities. It is the combination of these
two elements that fosters the actor’s effective and successful engagement in this
professional field.

The art of acting can manifest across various creative disciplines. Today, we will
focus on the theatrical and cinematic aspects. An actor working in a theater has the
opportunity to continuously maintain and hone their professional skills by participating
in acting workshops and movement classes, and, consequently, by performing in the
theater’s productions.

An actor working in the film industry—without professional ties to the theater—
must personally ensure they stay in professional shape. The film industry is a field not
characterized by consistency; actors land roles sporadically, often with long intervals
between projects.

In the theater, a director can observe an actor on stage and assess their abilities to
determine their suitability for a role in a new production. The film industry, however,
presents a more complex dynamic regarding the director-actor relationship. Actors
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must personally put themselves forward for each new project; often, the film’s director
may not even be familiar with the actor. The processes of searching for, selecting, and
casting an actor rely entirely on auditions.

When considering an actor’s self-tape audition for a role, it is necessary to
distinguish between the technical aspect and deep psychophysical preparation in order
to convey the essence of the character with the utmost precision.

Keep these technical aspects in mind and apply them whenever you need to record
a self-tape for a given scenario. Position the camera horizontally to capture a close-up
shot of the actor. The casting director needs to see you in a chest-up shot and observe
your facial expressions as you react and engage in the scene. Record the audition
against a neutral, solid-colored background that won’t distract from the actor in the
frame. Lighting the filming location and ensuring proper sound design—free of
extraneous noise—are undoubtedly crucial elements. It is also essential to select the
character’s attire to most accurately reveal and highlight the key traits of their persona.

Undoubtedly, once you have mastered the technical aspects, you should devote
more attention to the inner substance. First and foremost, understand your character’s
actions and the events they experience. Next, you need to distinguish between major
and minor events. It is important to grasp how the character undergoes internal change:
what they were like initially, what happened during the course of the action, and what
they became as a result of those events. It is precisely your ability to act from the «I»
within the given circumstances—moving toward a full, immersive «merging» with the
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character—that will enable an organic, natural presence on screen. This spectrum of
key, fundamental principles will make it possible to land that coveted role.[ 1]

An actor’s ability to memorize large amounts of text very quickly is undoubtedly
a crucial quality. While not particularly common in our profession, this skill is essential
in the film industry; it is the talented actors who possess it that ultimately prevail in the
competitive landscape.

A well-chosen musical backdrop for a screen test has always greatly helped us
compete quickly and successfully in any self-tape, while also enabling the actor to
immerse themselves in the character and the proposed circumstances. Since the co-
author of this article is a pianist, we could sit at the grand piano at any moment and
immerse ourselves in the atmosphere of Chopin’s graceful, refined waltzes (such as the
Waltz As-dur , WN28). Such music helped evoke the sophisticated—even noble—
personas required for the self-tapes we were preparing. Accompanied by Chopin’s
exquisite textures and romantic harmonies, the actor’s very presence before the camera
would shift: their gait, gestures, and facial expressions transformed, their manner of
speaking evolved, and the character’s conversational pace slowed down.
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Such outstanding musical works, with their melodic beauty and richness of
texture, seem to complement the rather concise content of the auditions. Music here
plays not only a background function, but by and large, plays a leading dramatic role.

Below, in the list of sources, we provide numerous links to our most successful
film auditions. [ 3- 12 ]
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1. Desiatnuk. G., Lumar L. Pidgotovka do ekranoi robotu. Kyiv,2020,108 P. [In
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https://youtu.be/Dybxagy ZpQ?si=uT4JCli6rad4FvsP4

29


https://youtu.be/qxuU563eSm0?si=H_vwOFaG69WpPuMb
https://youtu.be/-To6LhYy8Yw?si=7S4b0oTumyDolGXj
https://youtu.be/J1d_6OIYzc0?si=jRb1549FIOdJhZp9
https://youtu.be/Dy6xagy_ZpQ?si=uT4JCIi6ra4FvsP4

Global Trends in Science, Technology and Economy

6. Sherbon F. Try about myself.2025.
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SECTION: BIOLOGY AND BIOCHEMISTRY

OCOBJIMBOCTI NIOBEAIHKH ITPUMATIB

Maxkcumenko FOuis BikropiBHa
JIOIICHT, KaHAUIAT O10JIOTIYHUX HAYK
HosOHs Irop IBanoBUY

3100yBay BHINOI OCBITH

Kutomupcrkuii ep>kaBHUN YHIBEPCUTET
imeH1 [Bana ®@panka, Ykpaina

[ToBeninka mpumaTiB 1 1 CXOXICTh 13 JIFOACHKOIO JaBHO IIPUBEpPTAE yBary
OiomoriB, erosoriB Ta anTpomosioriB [1; 2]. Ilpumatu € omHmmH 3 HAHOLIBII
PO3BUHEHHMX TBAapUH, OCKUIBKM MalOTh J00pe chOpMOBAHUM MO30K, CKJIAJHY
MOBEJIHKY Ta PI3HOMAHITHI colianbHl 3B’s3kM. Jl0 1€l Tpynu Hanexarb JIEMYpH,
MaKaku, MaBlaHu, IMKUMITaH3€e, TOPUITU Ta OpaHryTaHTyu. HalOonmkaumu 10 JIIOJIUHU €
JOMHONO/110H1 MaBIIH, SIKI IGMOHCTPYIOTh BUCOKUHM PIBEHb IHTEIEKTY, EMOI[IHHOCTI
Ta corianbHoi opranizamii [2]. Came TOMy iX AOCHIHPKEHHS JOMOMAarae 3po3yMiTH
€BOJTIOLIIITHI BUTOKH JIFOJICHKOI ITOBEIIHKH.

OpHi€ro 3 KIOYOBUX PHUC MPUMATIB € iX cOLiaNbHUN crociO XKUTTS. BimbuiicTs
BUJIIB ICHY€E y TpyNax, Jie BCTAHOBIIOETHCS UiTKA lepapxis [3]. YV Takux CHUIbHOTaX €
JIOMIHAHTHI OCOOMHHM Ta Mmiajerii, (OPMYIOTbCS COIO3M 1 BHHHKAIOTh KOH(IIKTH.
[Ipumatk 37aTHI 10 CKIAQJHHUX COIIAJbHHMX B3a€MOJIIMA, BKJIIOUYAIOYM CITIBIIPAIIIO,
NIATPUMKY Ta HaBITh MOJITUYHY MOBEIIHKY. BOHU MOXYTh JooMaraTi OjiHE OTHOMY,
3aXUIIATH CcHabmMX Ta MIATPUMYBATH COLIANbHI 3B’SI3KM 4Yepe3 TPYMIHT, SKHMA
BUKOHY€E HE JIMIIIE Tri€HIYHY, a i KOMyHIKaTUBHY QyHKIIiO [3].

KomyHikariisi mpuMaTiB € MyJbTUMOAAIBHOIO Ta BKIIIOYA€E 3BYKHU, )KECTU, MIMIKY
1 mo3u tina [2]. Jleski BUAM MarOTh 9iTKO AMdepeHIiioBaHl CUTHAIM HeOe3eKH, 10
JI03BOJISE iM e(DEKTUBHO pearyBaTy Ha pi3Hi 3arpo3u. JIroauHonoai0H1 MaBNu 3AaTHI
710 BUKOPHUCTaHHS CUMBOJIB 1 MOXXYTh HaBUaTHUCS MOBH JKECTIB, IO CBIIYUTH IMPO
HasIBHICTH €JIEMEHTIB a0CTPAKTHOTO MUCJICHHS Ta KOTHITUBHOT CKJIaHOCTI [2].

BaxxnuBoro XapaKTepUCTUKOI € eMOIlidHICTh mnpumariB. BoHum 3maTHI
NEepPeKUBATU IIMPOKHM CHEKTP MOYYTTIB, BKJIIOYAIOYM PAadiCTh, CTpax, arpecito,
CHIBUYTTS Ta rope. 3aiKCOBAHO BUIA/IKU, KOJIM MAaTEpl TPUBAIMM Yac HE 3aJIMIIAI0OTh
CBOIX OMEPJIUX JUTUHYAT, [0 HAraaye JIIOACHKY peakilito Ha BTpaTy. [I[puMaru Takox
JEMOHCTPYIOTh €MIIaTilo, 3aCMOKOIOI0Th IHIIMX Ta MIATPUMYIOTH WIEHIB TPyNH y
CKJIaJJHUX CUTyalisx [3].

[Ile ogHi€l0 Ba)KIMBOIO PUCOI0 € BUKOPUCTAHHS 3HapsAb mpaili. Hampukian,
IIMMITaH3€ 3aCTOCOBYIOTh MAJIMYKH JJIsl IOOYBaHHS 1K1, KaMEH1 JIJIs pO3KOJIFOBAHHS
ropixiB Ta JUCTA JJi 300py BoAu. Taki HABUYKU HE € BPOJKEHUMHU, a MepeatoThCs
yepe3 HAaBYAHHS 1 HACHIiAyBaHHS, 110 JO3BOJSE TOBOPUTH MPO HASBHICTH €JIEMEHTIB
KyJIbTypH [2].
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[IpuMaTu Takok MarOTh HAJI3BUYAHHO BUCOKHU PIBEHBb IHTEIEKTY Ta PO3BUHEHY
poOouy mam'sth. BoHU 3/1aTHI BUPINIyBaTH CKJIAJIHI JIOT1YHI 3a/1a4l, 3aaM’ sITOBYBaTH
MOCJIJIOBHOCTI /il 1 KOpPUCTYyBaTucs MPOCTUMH MexaHi3mMamu. Hanpuknaa, y
nabopaTopHUX TecTax B SMoHIi mmMIan3e AoMy MPOJIEMOHCTPYBaB (PEHOMEHAIbHY
MUTTEBY ITaM'sITh, 3allaM'STOBYIOUH PO3TalTyBaHHS YMCE HA €KPaHi 3HAYHO IIBU/IIIIC
3a mopociy moauny. 11 TBapuHM aKTHBHO HABYAIOTHCSA YEPe3 TPy Ta MOCITIOBAHHS
cutyailii. [1oai6HO 10 JMHOACHKUX MITE€H, MOJIOAI MpUMaTH O0araTo 4acy mpoBOJSATh Y
PI3HOMaHITHUX Irpax, pPO3BHBAIOYM KOOPAMHAIID pYyXiB, HAaBUYKU CIIJIKYBaHHS,
MPUYOMY JOCIIIHUKHA TOMIYalOTh HaBiTh T€HJEPHI BIAMIHHOCTI (HAIPHUKIIAJ, CaMOK
IIUMITaH3e, SIK1 OaBJISATHCA 3 MaJMYKaMH, Hade 3 JisibkaMu). OKpiM TOro, BEJHKI
JIOIMHOMNO/11I0H1 MaBIH YCIIIIHO MPOXOIATh «JI3€PKAIILHUN T€CT» 1 BII3HAIOTH ce0e y
BIIOOpaKeHH1, 1[0 TMPSAMO CBIAYUTH MPO HASABHICTb CAMOYCBIIOMJICHHS —
HaWBaXJIUBINIOT 0O3HAKA BHCOKOPO3BUHEHOT IMCUXIKH Ta caMmoiaeHTudikarii [3].

Sk 1 moau, TpUMaTH MarOTh CBOIO TEMHY CTOPOHY: BOHU MOXKYTh MPOSIBIISITH
CHWIbHY KCeHO(O0O10, BCTYNaTH B >KOPCTOKI KOH(IIIKTH 4yepe3 DKy, TEPUTOPIO YU
JIOMIHYBaHHS, 1 HAaBITh OPraHI30BYBaTHU MAaTPyJl JUIsl Hamaay Ha CYCiAHI TPYIH, 1110
Harajaye TepBICHI roJchbki BiliHM [2]. IIpore micias cBapok BOHHU BOJIOJIIOTH
PO3BUHEHUMH MEXaHI3MaMH JUTIIOMATIi 1 4aCTO MUPSATHCS 32 JOTIOMOTOI0 TAKTHIIEHUX
JIOTUKIB, MOIUTYHKIB, 001iiMiB a00 CIUIBHOTO TPyMIHTY [2]. OcO0IMBO MUPOIIOOHUMU
BBAXKAIOTHCS KApJUKOBI mKMITaH3e (00H000), y SIKUX MaHye Marpiapxar, a OyJb-sKi
KOH(ITIKTH, CTPECH Ta CYNEpPEUKH B TPyl BUPINIYIOTHCS 32 JOMOMOTOI0 COIlaTbHUX
KOHTaKTIB, HDKHOCTI Ta CEKCYaJIbHOI MOBEAIHKH, [0 3HUXKYE YPOBEHb arpecii 110
MiHimymy [1]. Ile cBiguuTh NMpO HASBHICT, y MPUMATIB CKJIAJHUX Ta THYYKHX
COIllaJIbHUX IHCTPYMEHTIB MIATPUMAHHS MOPSJIKY 1 MUPY BCEPEAUHI COIIyMY.

OTxe, TOBeAIHKAa TpPHUMATIB Ma€ BEIWYE3HY  KUIBKICTh  CHUIHHHX,
byHIaMEHTAIBHUX PHUC 13 JIIOJICBKOI0. BOHU BUSBIISIOTH 3J]aTHICTh 1O CHMBOJIIYHOTO
CHUIKYBaHHS, NEPEKMBAHHS HAUTIMOIIMX €MOIIiH, Iepeaayl 3HaHb Yepe3 MOKOJIIHHS,
BUKOPUCTAHHS 3HAPSAb MPaIll Ta MOOYI0BH CKIATHUX MOJITUYHUX BITHOCHUH y TpyTax
[3]. CyuacHi AOCHIKEHHsI TPUMATIB JOMOMAaraloTh €BOJIOIINHUM OlojioraMm Ta
aHTPOIIOJIOTaM Kpale 3pO3yMITH BUTOKHU JIFOACHKOI TICUXIKH, TMOXOJDKEHHS HaIIoi
MOBH, MOpaJi, KyJIbTYpPH Ta CYCIUIbHUX IHCTUTYTIB. CaMe TOMYy PUMATH BBAKAIOTHCS
HaOJM)KYUMHU ICTOTaMU JI0 JIIOJIMHU HE JIMIIE 3a aHaTOMIYHOI0 OYyJI0BOIO T1ja, a i 3a
TJIMOOKUMH OCOOJIMBOCTSIMHU ITOBEIIHKU.
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Abstract. A steganographic model that exists only as research code offers no way
for a non-specialist user to encode a message, decode one, or check an image for hidden
content. This work presents Veil, a software system that delivers the full cycle of
neural-network image steganography — encoding, decoding, and steganalysis — as a
working tool rather than a training script. The system separates user-facing interaction
from computationally heavy inference across two independently deployed servers:
veil-web, a Ruby on Rails application handling authentication, image storage, and live
status updates over Turbo Streams, and veil-core, a FastAPI computational core that
validates requests against a model registry and dispatches inference to two dedicated
Celery queues — one for encoding and decoding, one for steganalysis — backed by
Redis, so that the interface stays responsive regardless of how long a given inference
pass takes. The model registry, covering the baseline SteganoGAN, Edge-UNet, the
developed Edge-ASPP model, and five adapted steganalyzers, lets new synthesis or
detection methods be added without changing the web application or the task-dispatch
logic. Deployed as two token-authenticated Ubuntu VPS instances behind Kamal-
proxy, with PostgreSQL and disk-backed Active Storage on the web side and host-
mounted model weights on the compute side, the system demonstrates that the
architectural and algorithmic results of this line of research can be delivered as a usable,
extensible tool rather than remaining confined to a research codebase.

Keywords: image steganography, software architecture, deployment, web
application, asynchronous task queue, generative adversarial network, steganalysis.

Introduction. A steganographic model that exists only as research code —a training
script and a set of checkpoints — is of limited practical value: it offers no way for a non-
specialist user to encode a message, decode one, or check an arbitrary image for hidden
content without writing custom scripts around the model. This gap between an
architecturally sound model and a usable tool is common in the steganography
literature, where published work typically stops at reporting quality and capacity
metrics on a held-out test set; our own earlier experience of turning a trained model
into a working demonstrator [1] confirmed that most of that effort has nothing to do
with the model itself. Closing this gap requires more than wrapping a model in a
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command-line interface: a practical system has to serve concurrent users, keep long-
running inference from blocking the interface, support more than one model so that
results remain comparable, and expose steganalysis as a first-class operation rather than
an afterthought. This work presents Veil, a software system designed around exactly
these requirements, and reports on its architecture, its user-facing workflow, and its
deployment.

System Architecture. Veil separates two concerns that are easy to conflate in a
single monolithic application: interacting with the user, and running the neural
inference itself. The two concerns are deployed on two independent Ubuntu VPS
instances. The web server, veil-web, runs a Ruby on Rails application (Puma behind
Thruster) responsible for authentication, image upload, the user's gallery, the jobs
dashboard, and real-time status updates; it stores relational data — users, images,
encoding/decoding/analysis records — in PostgreSQL and the image files themselves
through Active Storage on a local disk volume, without any external object-storage
dependency. Background responsibilities on this server that do not require the compute
side — polling for job updates and broadcasting them to the browser — are handled by
Rails' own database-backed Solid Queue and Solid Cable, so no separate broker
process is needed on the web tier.

The compute server, veil-core, runs a FastAPI application [2] (served by Uvicorn)
that exposes separate routers for steganography and steganalysis behind a simple
shared-token dependency (X-Auth-Token). veil-web calls this APl over a REST
request authenticated with a server-to-server token; veil-core validates the request
against a model registry, enqueues the work, and returns immediately rather than
blocking on inference. Two dedicated Celery queues, backed by Redis as broker and
result store, separate the two kinds of work: a steg queue for the encode/decode workers
and an analysis queue for the steganalysis workers, so that a burst of steganalysis
requests cannot starve encoding jobs or vice versa — an architectural pattern well
established for decoupling request handling from long-running work [3]. Both worker
types load PyTorch models from a host-mounted weights volume and run inference on
CPU by default, with an optional CUDA build for GPU-equipped deployments. Once
a task completes, the worker calls back to veil-web on a token-authenticated endpoint
(a separate token from the one used for the outgoing request), and veil-web pushes the
update to the browser as a Turbo Stream over Solid Cable, so the page reflects the
result without polling.

Figure 1 shows the resulting deployment diagram: the two VPS instances, each
running its services as Docker containers [4] deployed and proxied by Kamal, the Rails
and FastAPI applications, the PostgreSQL and Active Storage volume on the web side,
and the Redis-backed Celery queues with the shared weights volume on the compute
side, with the two request/callback tokens marking the only trust boundary between
them.
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Figure 1. Deployment diagram of the Veil system architecture.

The model registry is the component that keeps this architecture extensible. Each
registered model — the baseline SteganoGAN [5], Edge-UNet [6], the developed Edge-
ASPP model, and the five adapted steganalyzers — is described by metadata (a path into
the shared weights volume, supported payload depth, expected input resolution,
checksum) rather than hard-coded into the request-handling logic. Adding a new
synthesis method or detector, including ones outside the scope of this study, means
registering a new entry and, if needed, a new Celery task with the same input/output
contract as the existing ones — no change to the web application or to task dispatch is
required.

User Interface and Workflow. Figure 2 summarises the system from the user's
side as a use case diagram. A guest can only register an account, log in, or recover
access through an emailed password-reset link; every other use case requires the
registered-user role that follows once that account exists. A registered user manages a
profile, browses a personal gallery of uploaded and generated images, and consults a
jobs dashboard that lists encoding, decoding, and analysis tasks by queue and by
outcome. The three core operations, encoding, decoding, and steganalysis, all
decompose into the same included steps: choosing an existing image or uploading a
new one, selecting a model or, for steganalysis, an analyzer group, submitting the job
to the veil-core system as an external actor, and receiving a live status update once it
completes. Every encoding, decoding, and analysis record can be viewed from its own
queue and result screen and deleted independently of the others. An administrator sits
alongside the registered-user role rather than replacing it, additionally managing user-
facing defaults such as the bulk stego-model catalogue offered on the encoding form.
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Figure 2. Use case diagram of the Veil system.

The interface itself is organised around the same three operations, each with its
own tab and result view, all reachable under a single Studio page alongside a persistent
Gallery, a Jobs dashboard, and a Profile section in the top navigation. Figure 3 shows
the encoding tab: the user selects a steganography model from the registry — here the
dense-encoder SteganoGAN baseline trained on Div2K, with the developed Edge-
ASPP model and Edge-UNet available the same way — enters the secret message, and
chooses a cover image either by uploading one, picking one already in the personal
gallery, or selecting one of the bundled default images, which is copied into the gallery
on use so that it can be revisited later like any other uploaded picture. After submission
the task is dispatched asynchronously and the Jobs dashboard reflects its progress live
through the Turbo Stream updates described above, without the user reloading or
polling the page; the completed result — the stego image together with its computed
PSNR and SSIM relative to the cover — is saved to the gallery and available for
download alongside the cover it was derived from. The decoding tab mirrors this layout
for message recovery, and the analysis tab lets the user submit an arbitrary image to
the full ensemble of five adapted detectors, returning a per-detector probability table
and an aggregate verdict. Every encoding, decoding, and analysis record remains
individually accessible from its own queue and result view, can be revisited or re-
downloaded at any time, and can be deleted independently of the source image, so that
clearing out a stale experiment never requires deleting the gallery image it was built
from. Profile management follows the same self-contained pattern, letting a user
change their password or avatar without leaving the workflow the rest of the interface
IS built around.
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Figure 3. Example of the Veil encoding interface.

Discussion. The value of separating veil-web from veil-core is best seen under
load: because inference is dispatched to two independent Celery queues rather than
executed inline with the HTTP request, the web tier's ability to serve concurrent users
Is decoupled from the compute tier's capacity, and encoding/decoding load cannot
starve steganalysis requests or vice versa. The same separation is what makes the model
registry practical — because every synthesis or steganalysis method exposes the same
task contract, the system's coverage can grow without the web application needing to
know anything about the internals of a given model. This matters specifically for
steganography research, where new architectures and detectors appear frequently: a
system that has to be modified at the web-tier level for every new model would quickly
become a maintenance burden rather than a research tool. It also matters for
reproducing comparative results such as those obtained while contrasting critic and
critic-free training regimes for GAN-based steganography [1]: with a shared registry
contract, such variants can be deployed and compared side by side instead of as one-
off scripts. Keeping veil-web free of any object-storage dependency and CUDA free
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by default also keeps the deployment footprint of the web tier deliberately small,
leaving GPU provisioning as a purely optional decision on the compute side.

Conclusion. Veil demonstrates that the architectural and algorithmic results of this
line of research — an edge-aware synthesis model and a set of colour-adapted, cross-
tested steganalyzers — can be delivered as a working system rather than remaining
research code. The separation between a Rails-based web application and a
FastAPI/Celery computational core, connected through a token-authenticated REST
call, two dedicated task queues, and a model registry, keeps the interface responsive
under long-running inference and makes the system extensible to future synthesis and
detection methods without structural changes. The next steps are to expose the system's
own cross-testing protocol as a user-facing benchmarking tool and to package the
second-critic retraining procedure, planned as future work on the model itself, as an
additional registry entry once available.
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JIOAWHA B JTUCKYPCI CYYACHOI HAYKU: ETUYHUI
BUMIP TPAHCTYMAHI3MY

Mockanbuyk Mapuna MukoJiaiBHa
KaHauaar GpurocodCchKuX HayK
KwuiBcbkuii HallioHaIbHUN YHIBEPCUTET
imeni Tapaca IlleBuenka, Ykpaina

JlromuHa — 1€ CKJIAIHMI 1 YacoM cymnepedauBui opradi3Mm. Ilompu HasBHICTH
3HAYHOI KUIBKOCTI JOCIIKEHb, BOHA M JOCI 3a/JIMIIAETHCI TAEMHHIIEIO 119 0ararbox
HAYKOBIIIB Ta MUCIUTENIB. JKUBYUl B OHTOJOTTYHOMY IIPOCTOPI, JIFOAMHA B3a€EMOJIIE 3
MIPUPOJIOI0, CTBOPIOE HOBI BIJHOCHMHHM Ta 3B’S3KU, BIJOYBAETHCS MOCTIMHHI OOMIH
1H(pOpMalli€lo Ta 10CB1IOM. Takuii pyX CBITY 1 KOKHOTO 3 HAC CIIPUSIE PO3BUTKY PI3HUX
BHJIIB TEXHOJOTIM 1 HayK, SKIi MalOTh 3HAYHUH BIUIMB Ha Hac, Jromei. Sk Bke
3a3HAYaJOCh BHUIIE, JIIOJMHA W Hajadl 3ajJUIIA€TbCsl TAEMHUIICIO, MOBEAIHKY SIKOi
HEMOKJIMBO CIIPOTHO3YBATH 3a37ajieTiib. A/Ke KOXKEH 13 HAC KEPYEThCSI SIK BIACHUM
THTEJIEKTOM, TaK 1 eMOI[ISIMU Ta TOYYTTIMH, Yepe3 IO Pi3HI 0COOMCTOCTI pearytoTh Ha
OlHy M Ty caMmy CHUTyalll0 TMO-pi3HOMY, CIUPAIOYUCh Ha BIACHUM JOCBII 1
ncuxoemoriiny cdepy. i xk peakiiii MOXXyTh CTOCYBAaTHCh 1 HOBUX TSHJICHITIH, SIK1 HAM
MPOTIOHYIOTh HAYKHU Ta Cy4acH1 TEXHOJIOT1].

HogiTHi HaykOBi Ta TEXHOJOT14HI TEHACHIIII, Ki BXOASATh B KUTTS JIOAWHHA Ta
CYCIJIbCTBA 3arajioM, IOYaTKOBO MOXXYTh HE CIpUUMATUCh ab0 HaBITh ITHOPYBATUCH
HaMU. AJie ipu OUTBII JAETaThbHOMY iX BUBYEHHIO, MU BXKE TUBUMOCH Ha HUX HE 5K Ha
I0Ch BOPOXE, a SIK Ha Te, IO 3/aTHE MOKPAUIUTH W BPATYBATU HAIIE XUTTS Ta
HABKOJIMIITHE cepenoBuie. Yn craBwiam MU coOi MUTaHHS, SK Ha HAC BIUTUHYJIO
CTBOPEHHSI KOMIT IOTEpiB, Tele(POHIB YU TeneBi3opiB? be3yMOBHO Iii JOCSATHEHHS
HayK{ W TEXHIKW YBIHIIUIM B HAIIIE KUTTSA CTPIMKO Ta 3aKPIMWIKCh B HbOMY MIITHO. A
Te, SIK came JronuHa Oyle Ha HHUX pearyBaTH, 3aJeKHTh BiJl KOKHOTO 3 Hac. Mu
YCBIJIOMJTIOEMO, 110 TIOBHE 3aHypEeHHS B IieHd IMAPOBUIA CBIT MOXKE HAIIKOIUTH
JIOACTBY Ta MPUPOMII, AK€ 3 YacOM MOXYTh BTPATUTUCh KMBAa KOMYHIKallisl B
CYCIIJILCTBI ¥ OOMIH OCBiIOM MK Hapomamu. [lpore, mioanHa K iHTEIEKTyallbHA
ICTOTa Ma€ 1€ PO3YMITH Ta MParHyTH BiJIMOBIAIHHO CTABUTHChH 0 CTBOPEHHS Ta
BUKOPUCTAHHS HOBITHIX HAYKOBUX TEXHOJOTIH.

OkpiM BUKOPHCTaHHS HOBITHIX TEXHOJOTIM B HamioMy OyJeHHOMY >XHTTI, IIi
JOCSITHEHHSI aKTUBHO 3aCTOCOBYIOThCA B 1HIIMX cepax. HaykoBui negani yacrimie
BEPTAIOTHCS JI0 HUX 341 BJIACHUX JIOCIIIJKEHD 1 IOCATHEHHS] HOBUX ITijIeH. 30Kpema,
B MEIUIIMHI BHUKOPHUCTOBYIOTHCS PE3YyIbTaTH HAYKOBO-TEXHOJIOTIYHOTO TIPOTpEcCy,
3aBIIAKU SIKOMY OYyJIO CTBOPEHO amaparypy ¥ TEXHIKY, [0 JIONOMAararTh BCTAHOBUTH
TOYHI1 JA1arHO3H, MONEPEIUTH XBOPOOU Ta, TOJIOBHE, BPATYBATU HKHUTTSL.
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Mu ycBITOMITIOEMO, IO TaKi TeHIEHIIIT B HAay1ll Ta TEXHOJOTISAX MPOJUKTOBAHI HE
JIUIIIE TIPArHeHHIM 37100yTH HOBE 3HaHHS, a i OaKaHHAM MOKPAIIUTH Ta MOJICTIIUTH
YKUTTS JIIOJIe, 30eperTy i BpATyBaTu JOBKULIA. | 1ie Bce 3aJIeKUTh Bij HAC — BiJ TOTO,
SK caMe MH iX OyJIeMO 3aCTOCOBYBATU. AK€ MU € PO3yMHUMH Ta UyTTEBUMU ICTOTaMH,
30aTHUMU QUIBTPYBaTH OTpUMaHy 1HQOpMaIit0 Ta pOOUTH IPYHTOBHI BUCHOBKH.

CydacHa HayKOBO-TE€XHOJOTIYHA c(epa HE 3ajuIImiacs mo3a yBaroro 0araTrbox
dinocodiB, K1 MOYaIH JOCTIIKYBATH MTUTAHHS i1 BIUIUBY Ha JIFOIWHY Ta CHPUHHATTS
HEI0 IIMX HOBMX BHHaxoliB. Tak y cy4acHOMYy (utocopcbkoMy HIHCKYypCl Ta
3arajibHOHAyKOBOMY IPOCTOPI1 MOIITUPUBCS TAKUW HANIPSIM, SIK TPAHCTYMaHI3M.

JIist TyMaHI3My Ha TEpPIIOMY MICHI CTOITh JIFOAUHA — OCOOMCTICTh, KA € HE
MACUBHUM CIIOCTEpIraueM IIhOTO CBITY, @ aKTHBHUM HOT0 CyO’€KTOM. 3TiIHO 3
I'YMaHI3MOM, JIFOJIMHA 3aBJsSKU BJIACHIM CBOOO/I1 3/1aTHA 3MIHUTH CBOE KHUTTS, TOCATTU
MOCTABJICHOI METH ¥ BOIHOUYAC MOKPAITyBaTH CBIT HaBKOJO. [1mei rymanizMy modanu
dbopmyBarucss Ta HaOyad 3HAYHOTO TMOMIMPEHHA 1me B 100y BiapomkenHs.
[IpocTexyrouu oro icTopito, MM 0a4MMO, 110 TyMaHI3M HE 3HUK, a TpaHC(OpPMYyBaBCs
BIJIMOBITHO /IO YMOB CHOTOJICHHS, 3aKOHOMIPHO II€pepICIId B HOBUH CBITOINISTHHI
HanpsIM — TPAHCTYMaHI3M.

Sk 3a3Hayae BimOMUil mpeAcTaBHUK TpaHcrymanizmy Hik Boctpom, monuna ans
TPAHCTYMaHICTIB HE € 3aBEPILIEHUM OPTaHi3MOM — BOHA BCE 11[€ Ma€ 3HAYHUH MMOTEHI1al
JU1st po3BUTKY. [IpeacTaBHUKM TpaHCTyMaHI3My, B CBOil A1SUIBHOCTI, 3BEPTAIOUYKCh 10
HOBITHIX TEXHOJIOTIH, MEPEKOHAaHI, 110 caMe BOHM 37[aTH1 3MIHHUTHU Ta BIOCKOHAIUTH
mronuHy. «JIIOACEKMI cTaH TMOKPAIUTHCS 3aBASKH MPUKIATHOMY PO3YMY, OCOOIUBO
3aBISKH PO3POOJICHHIO Ta TOMIMPEHHIO TEXHOJOTIM 3apaJll YCYHEHHS CTapiHHS Ta
MOKPAIIEHHsI  IHTEJICKTyaJIbHUX, (PI3UYHUX Ta  TCHXOJIOTIYHUX  3A10HOCTEH
moauam» [1]. Oxpim nporo, Hik boctpom cBoi i€l 3aBkau CympoOBOIKY€E TOJTOBHOKO
JTYMKOIO, IO BHUKOPHCTOBYIOUM CYy4YacCHI HAayKOBO-TEXHOJIOT1YHI 3M00yTKH ISt
MOKpPAIIEHHSI CTaHy JIFOIMHU, CYCH1JILCTBO HE MOBUHHO 3a0yBaTH MpO €TUYHHUH OIK iX
3acTOCYBaHHSA. MM MaeMO yCBIIOMJTIOBATH MOXKJIMBI HACHIIKH, 110 YeKATUMYTh HAC B
MaiiOyTHBOMY, 1, III0 HE MEHII BaXKJIUBO, SIK1 MOXKJIMB1 3arpo3u HECYTh Il TEXHOJIOTTII.

SIk Mu MOXkeMO 0a4uuTH, TyMaHi3M y CBOIH OCHOBI 3[1€01IBIIIOTO 3BEPTAETHCS A0
BHYTPIIIHBOTO CBITY JIOAWHH, TOMl SK TPAHCTyMaHI3M IIEpEKOHAHUMW, IO ICHYE
MEPCIIeKTHBA BJOCKOHAINTH JIIOAMHY HE JIMIIE 3CepenHH, aje il 330BHI. Ha mymky
TPaHCTyMaHICTIB, 3aBSKH HOBITHIM TEXHOJIOT1sIM JIFOJIMHA Oy/1e 3/1aTHA 30€PErTH CBOIO
1ZIEHTUYHICTh, HE3aJIEKHICTh, CHOpMYyBaTH cebe CaMOCTIIHO — BIATIOBITHO /10 BIACHUX
BITUYTTIB, IEPEKOHAHB 1 JOCBiMy. HemapemMHO 3a3HavaeThes, 10 «TPAHCTYMAaHICTH
BHCOKO I[IHYIOTh aBTOHOMIIO: 3[IaTHICTh Ta MPaBO JIIOJCH MIaHyBaTH Ta 0OUpaTH CBOE
KUTTA. TpaHCTyMaHICTH MParHyTh CTBOPUTH CBIT, Y SIKOMY aBTOHOMHI OCOOMCTOCTI
MOXXYTh BUPIINIUTH 3QJIMIIATUCS HEBJAOCKOHAJEHMMHU abo K oOpartu OyTH
BIOCKOHAJIEHUMHU, 1 B IKOMY L1 BUOOpH OyayTh nmoBaxarbcsi» [1].

Koxken 13 Hac — 1¢ yHIKaJbHA 1HIMBIAYyaJdbHICTh Ta ocoOucticTb. Harme
CTAHOBJICHHS TIOYMHAETHCS 3 HAPOJKEHHS, 1 3 4acoM, MO MIpi JOPOCIIIIaHHS, MU
3100yBaeMO HOB1 3HAHHS, SIK1 IOCTYIIOBO TPAaHC(POPMYIOThCS B OCBiA. TpancryMmaHizm
nparde 30epertd B cBOid (iocodii po3yMiHHS JIIOIWHU, SK BUIBHOI OCOOMCTOCTI:
«caMe JIIoJJMHAa Ma€ BUPIINIYBaTH, SKUM YWHOM 3MIHIOBaTH BJAacHE TUIO, SK
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MOKPAIIyBaTH MMaM SITh Ta IHTENEKTyalbHI MOXIUBOCT» [2]. Takum 4uHOM, 3TiTHO 3
TPAaHCTYMaHI3MOM, KOXKEH 13 Hac, OyIy4d OKpEeMOIO OCOOHMCTICTIO 3 palliOHAJILHUM
MUCJICHHSIM, 37aT€H MPOPAaXOBYBAaTH HAaIEpe] HACHIIKU 1, SK pPe3yJbTar, HaJIekKHO
CIpUiiMaTH HOBI TPEH/IH, SIK1 HAM MIPOTIOHYE HAYKOBO-TEXHIYHUHN TIPOTrpec.
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Abstract

Edaphic indicators are essential tools for evaluating soil quality, ecosystem health,
and environmental sustainability. This review examines the importance of physical,
chemical, and biological soil indicators in ecological monitoring and environmental
management. The study synthesizes recent scientific findings on key edaphic
parameters, including soil texture, bulk density, moisture, pH, organic carbon, nutrient
availability, microbial biomass, enzyme activity, and microbial diversity. The reviewed
literature indicates that integrated assessment of these indicators provides a reliable
basis for detecting environmental degradation, assessing ecosystem resilience, and
supporting sustainable land-use management. Biological indicators, particularly soil
microbial communities, were identified as highly sensitive to environmental
disturbances and valuable for early detection of ecological change. The review also
highlights the growing application of Geographic Information Systems (GIS), remote
sensing, molecular biological techniques, digital soil mapping, and artificial
intelligence in improving the efficiency and accuracy of ecological monitoring. Despite
considerable scientific progress, challenges remain in the standardization of sampling
methods, indicator selection, and long-term monitoring protocols. Overall, the
assessment of edaphic indicators contributes significantly to biodiversity conservation,
ecosystem restoration, climate change adaptation, and evidence-based environmental
decision-making. Future research should emphasize integrated and standardized
monitoring approaches that combine conventional soil analyses with advanced digital
technologies.

Keywords: edaphic indicators, soil quality, ecological monitoring, environmental
management, soil health, microbial diversity, ecosystem assessment, sustainable land
management, soil biological indicators, environmental sustainability.

Introduction

Edaphic indicators are among the most important components used to assess soil
quality, ecosystem stability, and environmental sustainability. They encompass the
physical, chemical, and biological properties of soils, including soil texture, structure,
pH, moisture content, organic matter, nutrient availability, microbial biomass, enzyme
activity, salinity, and cation exchange capacity. These indicators provide
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comprehensive information on soil functioning and serve as reliable tools for
evaluating ecosystem health under both natural and anthropogenic conditions.

In recent years, growing concerns about climate change, land degradation,
biodiversity loss, industrial pollution, and unsustainable agricultural practices have
significantly increased the importance of edaphic indicators in ecological monitoring
and environmental management. Continuous assessment of these indicators enables
researchers and environmental managers to identify early signs of ecosystem
degradation, evaluate soil resilience, and implement evidence-based conservation and
restoration strategies. Consequently, soil monitoring has become an essential
component of sustainable environmental governance and ecosystem-based
management[1].

Ecological monitoring aims to detect temporal and spatial changes in
environmental conditions through systematic observations and scientifically validated
indicators. Among various ecological indicators, edaphic parameters are particularly
valuable because soil functions as the primary medium supporting terrestrial
ecosystems. Changes in soil characteristics directly influence plant productivity,
microbial diversity, nutrient cycling, carbon sequestration, water regulation, and the
overall functioning of ecosystems. Therefore, the assessment of edaphic indicators
contributes not only to understanding current ecosystem conditions but also to
predicting future ecological responses to environmental stressors[2].

Environmental management increasingly relies on integrated monitoring systems
that combine conventional soil analyses with advanced technologies such as
geographic information systems (GIS), remote sensing, environmental modeling,
molecular biological techniques, and machine learning approaches. These technologies
improve the accuracy, efficiency, and spatial coverage of ecological assessments while
facilitating the identification of degradation hotspots and priority conservation areas.
Furthermore, integrating edaphic indicators into environmental monitoring
frameworks supports adaptive management by enabling timely interventions and
informed decision-making.

Biological edaphic indicators, particularly soil microbial communities and
enzymatic activities, have gained considerable attention due to their high sensitivity to
environmental disturbances. Soil microorganisms regulate decomposition processes,
nutrient mineralization, organic matter transformation, and greenhouse gas dynamics.
Alterations in microbial diversity often occur before significant physical or chemical
changes become detectable, making biological indicators effective early-warning
signals of ecosystem stress. Consequently, multidisciplinary assessment of physical,
chemical, and biological soil properties provides a more comprehensive understanding
of ecosystem health than relying on individual parameters alone[3].

The application of edaphic indicators extends across numerous environmental
sectors, including sustainable agriculture, forestry, urban ecosystem management,
wetland conservation, land reclamation, pollution assessment, and climate change
mitigation. In agricultural landscapes, soil indicators guide nutrient management and
improve crop productivity while minimizing environmental impacts. In urban and
industrial environments, they facilitate the assessment of contamination levels and
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ecological restoration potential. Likewise, in protected natural ecosystems, continuous
monitoring of soil properties supports biodiversity conservation and long-term
ecosystem resilience.

Despite substantial advances in ecological monitoring, significant challenges
remain regarding the standardization of sampling protocols, indicator selection, spatial
heterogeneity, and long-term data integration. Addressing these challenges requires
interdisciplinary collaboration among ecologists, soil scientists, environmental
managers, and policymakers. Developing standardized assessment frameworks will
enhance the comparability of monitoring results across different ecosystems and
geographical regions[4].

This review aims to examine the ecological significance of edaphic indicators,
evaluate their application in ecological monitoring and environmental management,
summarize recent scientific developments, and highlight future research directions for
improving sustainable ecosystem assessment and environmental decision-making.

Materials and Methods

This study was conducted as a comprehensive literature review focusing on the
assessment of edaphic indicators for ecological monitoring and environmental
management. Peer-reviewed scientific articles, review papers, books, technical reports,
and international guidelines published primarily between 2020 and 2025 were
systematically examined to evaluate recent advances in soil quality assessment and
environmental monitoring. The reviewed literature was obtained from internationally
recognized scientific databases, including Web of Science, Scopus, ScienceDirect,
SpringerLink, Taylor & Francis Online, Wiley Online Library, and MDPI.

The literature search was performed using combinations of keywords such as
edaphic indicators, soil quality, ecological monitoring, environmental management,
soil health, soil biological indicators, microbial diversity, soil physicochemical
properties, ecosystem assessment, and sustainable land management. Boolean
operators (AND, OR) were employed to refine search results and identify the most
relevant publications.

Only studies published in English, presenting original research or comprehensive
review findings related to soil indicators and ecological assessment, were included.
Articles lacking sufficient methodological information, duplicate publications,
conference abstracts without full texts, and studies unrelated to terrestrial ecosystems
were excluded from the review.

Information extracted from the selected studies included soil physical indicators
(texture, bulk density, porosity, aggregate stability, moisture content), chemical
indicators (soil pH, electrical conductivity, organic carbon, total nitrogen, available
phosphorus and potassium, cation exchange capacity, salinity), and biological
indicators (microbial biomass, microbial diversity, soil respiration, enzyme activities,
fungal and bacterial community composition). Data regarding sampling techniques,
laboratory analytical methods, statistical approaches, and applications in
environmental monitoring were also compiled and comparatively evaluated.

The reviewed studies employed internationally accepted soil sampling protocols.
In most investigations, composite soil samples were collected from the upper 0-20 cm
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soil layer using standardized sampling procedures. Physical and chemical analyses
were generally conducted according to internationally recognized laboratory methods,
whereas biological assessments included microbial culturing techniques, molecular
approaches such as DNA sequencing, phospholipid fatty acid (PLFA) analysis,
quantitative PCR, and enzyme activity assays.

Comparative analysis was used to identify common trends in the application of
edaphic indicators across different ecosystems, including agricultural lands, forests,
grasslands, wetlands, urban environments, and degraded landscapes. Particular
attention was given to the relationships between soil indicators, ecosystem services,
biodiversity conservation, land degradation, and sustainable environmental
management.

The collected information was synthesized qualitatively to evaluate the ecological
significance of different edaphic indicators and their effectiveness in monitoring
environmental change. Recent scientific findings were compared to identify major
advances, existing limitations, and future research priorities for integrating soil
indicators into ecological monitoring frameworks and evidence-based environmental
management.

Results and Discussion

The reviewed studies consistently demonstrate that edaphic indicators are among
the most reliable tools for evaluating ecosystem health and supporting environmental
management. Soil physical, chemical, and biological properties respond rapidly to both
natural environmental variability and anthropogenic disturbances, making them
effective indicators for ecological monitoring. The integration of multiple edaphic
parameters provides a more comprehensive assessment of ecosystem condition than
the evaluation of individual soil properties alone.

Among the physical indicators, soil texture, bulk density, porosity, aggregate
stability, and moisture content were identified as fundamental determinants of
ecosystem functioning. Well-structured soils with stable aggregates exhibited greater
water infiltration, enhanced root development, reduced erosion risk, and improved
microbial habitat quality. Conversely, soil compaction and increased bulk density,
frequently associated with intensive agriculture, urbanization, and heavy machinery
use, significantly reduced soil aeration and water-holding capacity, ultimately limiting
biological productivity and ecosystem resilience.

Chemical indicators also showed strong relationships with ecological stability.
Soil pH was found to regulate nutrient availability, microbial community composition,
and enzymatic activity. Most studies reported that neutral or slightly acidic soils
supported greater microbial diversity and higher nutrient cycling efficiency than highly
acidic or alkaline soils. Soil organic carbon emerged as one of the most important
indicators because of its influence on soil fertility, carbon sequestration, aggregate
formation, and climate regulation. Likewise, total nitrogen, available phosphorus,
potassium, and cation exchange capacity were closely associated with vegetation
productivity and ecosystem sustainability. Elevated salinity and electrical conductivity
negatively affected plant growth and microbial activity, particularly in arid and semi-
arid ecosystems.
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Biological edaphic indicators were recognized as the most sensitive components
of ecological monitoring. Soil microbial biomass, species diversity, enzyme activities,
and respiration rates responded rapidly to environmental disturbances, including
pollution, land-use change, deforestation, and climate-related stress. Numerous
investigations demonstrated that reductions in microbial diversity often occurred
before measurable changes in soil physicochemical properties became evident,
highlighting their value as early-warning indicators of ecosystem degradation.

Several studies emphasized the ecological importance of fungal and bacterial
communities in maintaining soil ecosystem services. Beneficial microorganisms
contribute to organic matter decomposition, nutrient mineralization, nitrogen fixation,
phosphorus solubilization, and the suppression of soil-borne pathogens. Environmental
stressors such as heavy metal contamination, pesticide application, industrial
emissions, and prolonged drought altered microbial community composition and
reduced biological activity, ultimately impairing ecosystem functioning[5].

The reviewed literature further revealed that combining edaphic indicators with
modern environmental monitoring technologies substantially improves ecological
assessments. Geographic Information Systems (GIS), remote sensing, digital soil
mapping, molecular biological techniques, environmental sensors, and machine
learning models allow high-resolution spatial analysis and facilitate continuous
monitoring of soil conditions across large landscapes. These technologies enable
environmental managers to detect degradation hotspots, identify vulnerable
ecosystems, and prioritize restoration efforts with greater accuracy.

Comparative analyses across different ecosystem types demonstrated
considerable variability in indicator responses depending on climate, vegetation, soil
type, and land-use intensity. Agricultural soils generally exhibited greater fluctuations
In nutrient availability and biological activity due to cultivation practices and fertilizer
inputs. Forest ecosystems maintained relatively stable biological indicators because of
continuous organic matter accumulation and limited soil disturbance. Urban soils
frequently showed increased bulk density, reduced organic matter, contamination by
heavy metals, and decreased microbial diversity, reflecting the cumulative effects of
anthropogenic activities[6].

The synthesis of recent findings indicates that no single edaphic indicator can
adequately describe overall ecosystem health. Instead, integrated assessment frameworks
that simultaneously evaluate physical, chemical, and biological soil properties provide the
highest reliability for ecological monitoring. Such multidisciplinary approaches improve
the capacity to detect environmental change, assess ecosystem resilience, evaluate
restoration success, and support sustainable land-use planning.

Despite considerable scientific progress, several limitations remain. Differences
in sampling methodologies, laboratory protocols, temporal monitoring intervals, and
regional environmental conditions often reduce the comparability of research findings.
Consequently, future studies should prioritize the development of standardized
monitoring protocols, long-term observation networks, and harmonized indicator
systems applicable across different ecosystems. Furthermore, integrating artificial
intelligence, big-data analytics, and molecular ecological techniques into soil
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monitoring programs is expected to significantly enhance the precision, efficiency, and
predictive capacity of environmental management strategies.

Overall, the reviewed evidence confirms that edaphic indicators constitute an
indispensable foundation for ecological monitoring. Their comprehensive assessment
supports biodiversity conservation, sustainable ecosystem management, climate change
adaptation, soil restoration, and evidence-based environmental policy development,
thereby contributing to the long-term protection of terrestrial ecosystems.

Conclusion

Edaphic indicators represent one of the most comprehensive and scientifically
reliable approaches for evaluating soil quality, ecosystem health, and environmental
sustainability. The findings of this review demonstrate that the integrated assessment
of soil physical, chemical, and biological properties provides valuable information for
detecting environmental changes, assessing ecosystem resilience, and supporting
sustainable environmental management.

Among the various indicators, soil organic carbon, pH, moisture content, nutrient
availability, microbial biomass, enzyme activity, and microbial diversity were identified
as particularly sensitive parameters that effectively reflect ecosystem responses to both
natural processes and anthropogenic disturbances. Biological indicators, especially soil
microbial communities, respond rapidly to environmental stress and therefore serve as
efficient early-warning indicators of ecosystem degradation.

The review also highlights that the application of advanced technologies,
including Geographic Information Systems (GIS), remote sensing, molecular
biological methods, digital soil mapping, environmental sensors, and artificial
intelligence, has significantly improved the accuracy and efficiency of ecological
monitoring. These technologies facilitate large-scale environmental assessments,
support long-term monitoring programs, and strengthen evidence-based decision-
making in environmental management.

Nevertheless, challenges remain regarding the standardization of sampling
procedures, indicator selection, methodological consistency, and long-term monitoring
across different ecosystems. Addressing these limitations through internationally
harmonized protocols and interdisciplinary collaboration will improve the
comparability and reliability of future ecological assessments.

Overall, the assessment of edaphic indicators plays a fundamental role in
ecological monitoring by providing essential information for biodiversity conservation,
sustainable land-use planning, ecosystem restoration, climate change adaptation, and
environmental policy development. Future research should focus on integrating
conventional soil assessment methods with emerging digital technologies to establish
more comprehensive, accurate, and adaptive monitoring systems capable of supporting
sustainable ecosystem management under changing environmental conditions.
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Xulass.

Uzun illordon bari aparilan tobiot miisahidalori bazi naticalora galmaya imkan
Verir.

Ismayilli Dévlot Tobiot Qorugunun faunasma 161 név qus daxildir.Bunlar 15
dostaya , 44 fosiloya vo 104 cinso aiddir. Tosadiifi deyil ki, agac va kollug Ggin
saciyyavi olan sargokimilor qorugda yayilmis quslarin yarisindan ¢oxunu togkil edir.
Qoruqda 15 dostoys aid olan 161 ndve aid qus maskunlasmisdir. Onalrin 60 ndvo
godari sargakimilars aiddir.Qis fasli nisbaton uzun, yay iss qisadir. Q1s soyuq, yay isa
sarin kegmoasi ilo saciyyalonir. Yaz vo payiz astronomik vaxta miivafiq olunur, yaginti
ilo miisahids olunur. Ciddi mihafizo naticasinds meso bitkilori siratlo artir, névlarin
bir-birinin avaz etmasinin, muxtalif arazilorde Xususiyyatlori mixtalifdir. Ovvallor
qarisiq olan mesoalordo hazirda palid, fistiq, volos tobii meso toskil etmasi prosesi
gedir. Butunlikds Boyik Qafgazin conub yamaci oshamiyyatli olan fistiq qoruq
mesolorindo borpa olunaraq ovvalki Tstlinliilyii qazanir.Volos mesolori  sahasi
azdir.Heyvan novlorinin sayinin doyismasi clizidir, bunun asas sobabi yem ehtiyati ilo
alagadardir. Qoruq arazisinds meso donuzunun azalmasinin sobabi qisin sart olmasi,
orazido canavarlar koskin artmisdir. Qorugun bazasi olan Ismayilli Dovlat Tobiot
yasaqligt mesolorin giiclii qirilmasidir. Yangin va siiriisma sahalorin agac va kol
bitkilorinin artmasi ila alagadar olaraq siirlisma Vo eroziya proseslorinin stirati oldugca
azalmis , bazi yerlords iso tomamilo dayandirilmisdir. Qorugun Ax — ox ¢ay hdvzasinda
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davam edon siiriismo hektarlarla orazido mesolorin mohvina sobob olmusdur. Bu da
Uguq c¢ayin dagidici eroziyasinin noticasidir. Agac vo kol bitkilorinin subalp
¢comonliyino dogru inkisaf etdiyi miisahido edilmigdir. Son illor qoruq arazisinds
Qafqaz qonur ayisinin , ¢aqqalin , tiilkiiniin, canavarin say1 xeyli artmisdir. Bu
sobobdon do gorugda maskunlasan Qafgaz Nocib Maralinin vo ¢6l donuzlarinin
orazisindon uzaqlasdirilmasi nazards tutulmusdur.

Acar sozlor: Nocib Maral, genetik fond, nadir névlor, Girdmancay, interzonal
quslar, reproduksiya.

Girig. Miiasir Azorbaycan Respublikasinda heyvanlar alominin, o ciimladan
quslarin qorunmasinin asas elmi-falsafi konsepsiyasi 1998-ci ildo gobul edilmis olan
»Azarbaycan Respublikasinin heyvanlar alomi haqqinda ” ganunu adli sonoddo 0z
oksini tapmisdir.Umumi formada desak, bu ganunun asas talobi heyvanlar alominin, o
cimlodon quslarin genetik fondunun , bioloji miixtalifliyini vo onlarmm amolo
gatirdiklari tobii qruplarin qorunub saxlanilmasidir. Gostorilon imumi strategiyanin
Ismay1lli Qorugunda tatbigi gostarir ki, bu qorugun birinci osas magsedi faunaya va
floraya daxil olan bltin ndvlori, 0 cimlodon gorugda mivoqgoti vo ya daimi
moskunlagan biitiin qus névlorini qorumagqdir.Ikinci asas tolob ayr1 — ayriligda ndvlori
deyil, onlarin tokamul prosesinds formalasma kompleksini ( ekoloji baximdan bagli
olan qruplarin) qoruyub saxlamaqdir. Bu taloblorin Umumi miizakirays ehtiyaci
yoxdur. Faktiki todqigatlar arasinda nadir vo nosli kasilmak Uzro olan novlors
munasibat xususi yer tutur

Ismayilli Dovlot Tobiot Qorugunda moskunlasan faunanmm ndv torkibi
doyisikliyi, say1 vo populyasiya strukturu cox muxtolifdir. Miisahido obyektlori
gorugda olan nadir ndvlar, yeni névlar va nasli kasilmokda olan heyvan névlarini geyds
almisdir. ismayilli Dovlat Tobiot Qorugunda 90 ndv qus, 5 dostoys aid olan 35 név
mamoli heyvan yasayir. Bunlar maral, ciiyiir, kopker, ¢61 donuzu, qonur ay1, canavar
, tillkli , dag vo meso pisiyi, vasaq , dovsan , siileysinlor, agdis, qonur dis kirpilar,
malburunlar va s. ibaratdir.

Quslarin 15 dostoys aid olan 161 ndve godor qus moskunlasmigdir.Onalrin 60
nOva gadari sargakimilars aiddir.

Qoruq arazisinds miayyan olunmus heyvan ndvlarinin say1 asagidaki cadvalda
gostarildiyi kimi miayyanlosdirilmisdir:

Sira

Ne Siniflor Dastalor Novlor Miqdar1
1. Baliglar Sirin su balig1 1.Farel
2.Usag
2. Suda-quruda Quyrugsuzlar 1.Yas1l qurbaga
yasayanlar 2.Adi quru
3.Agac qurbagasi
4.Zaqafqaziya qurbagasi
5.Kigik asiya qurbagasi
1.Koramal
3. Surananlor 1)Kartonkalos 2.Kopak ballica

3.Zolagh kartonkalo
4.Deyrus kartankala
5.Comon koartonkalosi
6.Qafgaz kortonkalosi
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Quslar

1.Ciitdirnaqlilar

2.Yirticilar

3.Gamiricilor

4.Hosaratyeyanlor

5.Yarasalar

6.Hogaratlar

7.Pulcuqqanadhilar
a)Yeni novlor

b)Nadir ngvlor

2)ilanlar

1.Adi su ilan1
2.Naxisli baga ilan1
3.Zaqafqaziya baga ilan1
4.Qonur ilan

1.Y1rticr quslar
2. Toyugkimilor
3.Goyarcinkimilor
4.Qargakimilor
5.Bayquskimilar
6.Sargokimilor
7.Uzunqganadlilar
8.Sanapipik
9.Agacdslon
10.Sartkoynok

1.Nacib maral
2.Cuyar
3.Kdpkar

4.C0l donuzu

1.Qonur ay1
2.Canavar
3.Tulki
4.Dalo
5.Porsuq
6.Galincik
7.Yenut
8.Meso pisiyi
9.Vasaq

1.Dovsan

2.Slleysin
3.Sican
4.Sincab

1.Qonur dis
2.Kirpi
3.Malburun

1.Adi uzunganad

1.Qafqaz ilbizyeyan fisqirdani
2.Karmaran buynuzlu bécok
3.Maral bocayi
4.Moxmoar xirildagi
5.Maybdcayi
6.Zorqanadlilar

1.Kvadratsokilli aira

2.Mavibaftali sobi¢
3.Mayina aicasi
4.Kollogakilli saf

1.Tovuzqusu
2.N6v kopanayi
3.Parvana kapanayi
4.Atogbocayi
5.Adi apallon
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Ismayilli Dévlet Tobist Qorugunun ornitofaunasi

[smayilli Dovlat Tobiot Qorugunun faunasma 161 név qus daxildir.Bunlar 15
dostoya , 44 fosiloyo vo 104 cinso aiddir. Tesadiifi deyil ki, agac vo kollug Ggun
saciyyavi olan sargokimilor qorugda yayilmis quslarin yarisindan ¢oxunu togkil edir. (
87 nov ).

Ismayill1 Dévlet Tobist Qorugunda ornitofaunanim taksonomik spektri.

Sira . Fasilonin Cinsin NOvun
Dastolorin adi
No sayl1 Say1 Say1
1. Maygulukimilor-
2 1 1 1
Podicipiprmess
5 Leylekklmllsr- 9 5 5
Ciconiformes
3 Qazk_lmller- 1 3 5
Anseriformes
n QlleqU§k1m119r- 5 13 20
Falcopiformes
5 Toyugklmllar- 5 6 6
Coliformes
5 Durnakimilor- 3 4 5
Gruformes
Cullutkimilor-
! Charadrifor . 4 4
Goyarcinkimilor-
8 Columbiformes . 2 4
Ququ quskimilar-
o Columbiformes 1 1 1
10. Bayc_lu_sklmllar- 1 5 6
Strigiformes
11 Keglsaganklrr_nlgr- 1 1 1
Caprimulgipt
Uzunqanadlilar-
12. Apodiformes 1 1 2
13. Goygoqgazkimilor- 4 4 4
Caracuformes
14. Agacqglsnklmllar- 1 4 7
Piciformes
15. Sargakimilar- 22 55 87
Passeriformes
44 104 161

Boylik Qafgaz sira daglarinin conub yamaclarinin Azarbaycan hiidudunda dag
mesolori iclin gostorilmis 184 ndv qusdan ( Qambarov, 1954 ) , ismayilli qorugunda
olmayan 40 ndvdon ¢ox aciq saho quslart Boyiik Qafqaz mesolorinin qirib seyrok
mesaya cevrildiyi , bazi hallarda iss mesanin yerinds antropogen landsaft yaradildigi
yerlordo maskunlasir.

[smayilli gorugunda meso six oldugu iiciin homin quslar buraya daxil ola
bilmirlor.K.M.Qomborovun geyd etdiyi 42 ndév qus antropogen tasirlora ¢cox moruz
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qalmis Girdimangay vadisindo dagatoyi vo ona sdykonon aran yerlorinds miisahido
etmisdir. Meso massivinin yaxsi voziyystdo galmasi six yerlari homin quslar {igiin
yararl biotop deyil.

Ismayilli Dévlat Tobist Qorugunda Ornitofaunanin zoocografi vo sinekoloji
gostaricilari

Quslarin ,,Fauna tiplori” konsepsiyasmin ilk miiollifi B.K.Stegman (1938)
Qafgazda Avropa tipli novlerin ¢oxlug toskil etmosini gostorir. Lakin , Q. T.
Mustafayev ( 1985 ) Azorbaycanin ornitofaunasin tohlil edoarok miisyyon etmisdir
ki, Azorbaycanda novlorin sayma goro Transpalearkt vo araliq doniz faunasina aid
olan quslar daha ¢oxdur.Qoruq molumatlarina gora (Ismayilova 2001) gostorilir ki,
Ismayilli Dévlot Taobiot Qorugu Béyiik Qafqaz sira daglarinda yerlosdiyi {iciin,onun
ornitofaunasinda Transpalearkt ( 37,9% ) vo Avropa tipli quslar (33,0%)coxluq toskil
edir.Araliq doniz faunasina daxil olan quslar 15,5%-dir.Beloliklo Ismayilli Dévlot
Toabiaot Qorugu ornitofaunasinin dominant tipi B.K.Steqmanin fikrino daha ¢ox uygun
golir.Qeyd etmok istordik ki, Q.T.Mustafayev quslarin fauna tipino gbroa bolgusind
landsaftlar tizro verarkon etiraf edir ki, meso qursaginda Avropa tipi tstiinliik toskil
edir. Qorug orazisinds yayilmis 6,8 % qus ndvii Mongol - Tobist faunasina 0,6%-ni ¢in
faunasina, 5,6 %-i sibir faunasmna, 0,6% - i iso Iran dag-sohra fauna tipino
daxildir.Ismayilli Dévlet Tobiot Qorugu ornitafaunasimin moévsiimi xarekterino gors
bolgtisiinds oturag névlor coxluq toskil edir ( 39,1 % ). Maraglidir ki, ismayilli Dévlot
Tobiot Qorugu iizro miayyon edilmis bu gostorici Umumi Azarbaycana dair
Q.T.Mustafayevin ( 2000 ) verdiyi molumata (42% ) uygundur. Bu o demokdir Ki,
Azorbaycan orazisindo Ismayilli Dévlet Tobist Qorugunun orazisinds quslarin
tolabatin1 genis monada tomin edan sorait var. Oturaq quslarin ¢ox olmasi Qafqazin
basqga regionlarinda yuvalayan quslar ikinci (28,6%), kogori quslar 7,5%, yalniz qida
uctin galonlar isa 5,6% toskil edir.Qislayan quslarin az olmasi qorugun sahasinin dagliq
relyefi ilo olagodardir. ismayilli Dévlot Tobiot Qorugunda quslarin saquli yayilmasi
dagatoyi qursaqdan subalp ¢amanliklarina gadar muxtalif saquli qursaglart shato edir.
Lakin, interzonal quslar (konkret bir saquli qursaqla bagl olmayan) coxluq toskil edir
(37,9%). Bu baximdan ikinci yeri dagatoyi mesoalords yayilanlar (16,8%), li¢iincii yeri
ISo dagotoyindon yuxari dag mesolori qursagina qodor yayilmis névlar grupu tutur
(15,5% ). Dagotoyi orta dag meso qursaginda yayilan novlor 11,2% toskil edir. Bizim
styahimizda yalniz bir ndv (Dreyxopus martinis) orta dag qursagindan konara ¢ixmur.
Adi marcimak qusu orta dag meso qursagindan subalp ¢omonliklorina gadar olan
orazilords miisahids edilir.Dagoatoyi mesolordo bu qus geyde alinmur.

Quslarin landsaftdan istifado xarakterino goro bolgiisii gostorir ki, Ismayilli
qorugunda 161 nov qusun oksariyyati (67,7%) bu arazidon har torofli istifado edilir.
Mesoaya gidalanmaq va gecolomok dglin galonlor azdir (26,7%). Yalniz gidalanmaq
ticlin mesaya galonlar 5,6% toskil edir.

Qorugun quslar1 reproduksiya soraitino goro iki kateqoriyaya ayrilir:

1)ag1q soraitds yuvalayanlar

2)ortiili soraitds yuvalayanlar

Agiq soraitdo yuvalayanlar 70 novdiir (64,1%) . bu grup ona gora zongindir Ki,
qorugda meso Sahosinin ¢ox olmasi quslar1 vo onlarin naslini kifayat godor gizloda
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bilor. Bunlar yerdo, agacda, kolda bozilori iss agacda vo kolda yuvatiken quslardan
ibarotdir.

Yerds yuvalayanlara gaya Uzarinds, torpagda, ot bitkilori arasinda va kolun-
agacin dibindo yuvalayan quslar daxildir ( 22,9%) . A¢iq soraitdo agacda yuvalayan
qus novleri 17,4% kolda yuvalayanlar ise 16,5% toskil edir.Miisahidalora gora eyni
populyasiyanin agacda vo kolda yuvalamasi sokkiz n0ve aid olmusdur.

Ismayilli Dovlat Tobiot Qorugunda quslarin qida xaraterina goro bolgusu.

S;; a Kateqoriyalar Say1 %-lo
1. Fitofaq 18 11,2
Zoofaq 94 58,4

2. 1)Entomofaq 51 31,7
2)Yirtic 26 16,1

3. Evrifaq 49 30,4
Comi 161 100

Ismay1lli Dovlot Tabist Qorugunda nadir vo nasli kasilmok (izre olan quslarin
optimal saymin borpa edilmasinin strategiyasi vo taktikasi.

Son dovrlards aparilan todgigatlara osasen Ismayilli Tobist Qorugunda 48 név
nadir vo nasli kesilmak (izro olan qus miioyyan edilmisdir. Ismayilli qorugunun osas
sahasi six mesalikdir.Bazon quslar yiiksok daglarda olan gomanlik va qayaliglarda nasil
verir, qorugun sahasins isa gidalanmaq, gecelomoak va dincalmok Ugln galirlor. Elo
quslar var ki, onlarin nasil verdiyi yerlords gida bazasi zoiflomisdir . Ona goéro do
populyasiyanm sixligin1 optimal voziyysto catdira bilmirlor.Ismayilli qorugu toskil
edilmozdon Onca saholars tok-tok golib gida axtaran quslarin saynin artirilmasina
sorait qoruq fealiyyat gostordiyi middotds daha da mohdud olmusdur. Ona gora Ki,
qorugda mesonin 6zUnl barpasi kanar yerlara nisbaton intensiv gedir.

Bir sira quslarin gidalanmasi iigiin Ismayilli qorugunun sahasina nisbaton aran
rayonlar1 daha ¢ox uygundur.Ona gora hamin quslarin populyasiyasinin asas hissasi
asagiya kogiir, tok-tok fordlori iso gorugun sahosindo galir.Qorugun faunasina daxil
olan bir sira quslarin bioindikator oahomiyyati var.Masalon; bazi quslarin saymin
azalmas1 megonin 0zunu barpasimi giiclondirmasini gostorir.Bir qrup quslarin ¢coxsayli
olmasi mesonin sixligmi bildirir. Nadir va nasli kasilmok izrs olan quslar elo ndvlordir
Ki, onlarin  konkret ekosistemdon ¢ixmasi an ¢ox realdir. Ona goro tobiatin
qorunmasi Beynolxalq strategiyada belo novlorin qorunmasini ayrica problem hesab
edir.

Ismayilli Dévlat Tobiot qorugunda yailmis 161 név qusdan 55 novii Avropa
Uzro mixtalif mihafizo statuslarina, 5 novii iso gara korkas civdimdik, doydaq,
bazgok, tetra va tonbal ciilliit diinyanin Qirmizi kitabina daxil edilmisdir.Payiz vo qis
aylarinda miisyyon gadar bitki ilo qidalanan quslari fitofaq hesab edirik.

Ortiilii soraitdo yuvalayan qus ndvlari agiq soraitda yuvalayanlardan iki dofo
azdir( 35,8 % ). Bunlarin ¢oxu kogusda yuvalayir ( 19,3%). ikinci yeri yarganda
yuvalayanlar tutur (8,3%). 3 nov qus eyni vaxtda kogusda vo yarganda yuvalayir
(2,8%). Muxtolif soraitdo 6 ndv qus yuvalayar.
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Ismay1lli Dovlat Tobiot Qorugunda quslarin reprodikasiya soraitine goro bolgiisi.

Kateqoriyalar Say1 % -lo
1.A¢1q soraitds yuvalayanlar 70 64,1
Yerds orefil,petrafil 25 22,9
Asagida 19 17,4
Kolda 18 16,5
Agacda vs kolda 8 7,3
2.0rtiilii soraitds yuvalayanlar 39 35,9
Kogusda 21 19,3
Yarganda 9 8,3
Kogusda vo yarganda 3 2,8
Muxtolif soraitds yasayanlar 6 5,5
Comi: 109 100

Sosialogiyasina goro qoruqg orazisindo yuvalayan 109 név qusdan yalniz 7
novi (6,4%) kaloniya amoals gotirir.Qalan 102 ndv (93,6%) aid olan quslarin yuvalari
tok-tok yerlosir. Onlarin yuva sahasi var. Bu aydin gostorir ki, qorugda quslarin
yuvalamasini tomin edan ekoloji sorait kifayat qodordir.Onlarin bdyiik koloniya amala
gatirmasina ehtiyac yoxdur.

Ismayilli qorugunda quslarm inkisaf tipino gora bélgusti gostorir ki, ornitofauna-
nin 9sast ( 89% ) immaturont névlari toskil edir. Maturanat vo araliqg mdévqe tutanlar
azdir. Ona gora ki,meso Vo kolluq landsaftlari tigiin immoturonat quslar saciyyavidir.
Meso Vo kolluglar bunlarin yuvasini vo yuvada naslini yaxsi gizlodir.Maturanat
quslarin balalar1 6zii-0zline ag1q sahads va fal gizlods bilir.Ismayilli Dévlet qorugunda
quslarmn inkisaf tipino goro bolgiisii Immaturant ( 89,0%) Maturant ( 5,5%) . Aralhq
maovage tutanlar (5,5%)

Qorugda muayyan edilmis quslarin sutkaliq foalliginin toskili gostorir ki, gtindiiz
quslar1 ornitofaunanin 86,3 % - ni toskil edir. Alaqaranliq quslar1 az ( 8,1%), geco
quslar1 daha azdir( 5,1%).Malum oldugu kimi geca Vo alagaranliq quslart Azorbaycan
Respublikasinin iimumi ornitofaunasinda da azdir (Mustafayev).

Qoruqgda quslarin populyasiyasinin = sixhigint  dord kateqoriyaya ayirmaq
olar. Coxsayli, adi sayli, nadir vo nasli kasilmak tohliikasi olan quslar. Qoruqda
yayllmis 20 nov qus ( 12,4 % ) coxsaylidir. Adi sayli quslarin névii daha coxdur
(57,8% ). Nadir quclar 41 novdir (25,5% ) . Qoruqda osas narahatedici voziyyot
budur ki, 7 név qusun ( 4,3%) naslinin kasilmok qorxusu yaranmisdir.

Qidalanma qaydasina goro yerdon qida gOtlron qus ndvlari Ustiin movge
tutur (49,7%).Bunun asas sobabi qorugun konar hissalorinin vo yasaqligin ¢ox yerinin
aclq saholordon ibarat olmasidir. Xatirladaq ki, qayaliglar da agiq saholoro aiddir.
Agacdan qida gotiiron qus novloari ikinci yeri ( 13,0 % ) tutur. Havadan gida tutanlar
14 novdir. Sudan qida tutanlar azliq toskil edir. Ona gora ki, hidrofil biotoplarin
tutdugu saholor do azdir. 8 név qus hom agacda, ham do kolda, 7 név qus iso ham
yerda, hom do kolda gidalanur.

Ismayilli Dovlot Tobiot qorugunda olan quslari qida xarakterino goro 3
kateqoriyaya ayirmaq olar: fitofaq , zoofaq ( o ciimlodon entomofaq, yirtici ) vo
evrifaq. Zoofaq quslarin say1 ¢oxdur ( 58,4%). Bunlardan entomofaq novlor 31,7%
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toskil edir. Yirtict quslar 26 novdiir. ( 16,1%).Bu baximdan ikinci yeri evrifaq novlor
(yani ham heyvani, hom do bitki ilo gidalananlar) tutur ( 30,4% ). Fitofaglar qoruq
orazisindo yayilmis novlorin 11,2 % - ni toskil edir. Biz fitofaq kateqoriyasina
ekosistemin birinci gonimot saviyyali konsumentlorini daxil edirik.

Qorugun sarhadlarina antropogen amillorin manfi tasiri

Ismayilli Dévlet Tobiot Qorugunun ayr1 — ayri hiidudlarindan miisahido olunan
rejiminin pozulmasi hallar1 asagidakilardan ibaratdir.

1.Buildo Qorugun 7 vo 8 Ne - li kvartallar: Buynuz va Istisu kond sakinlorinin mal
— garas1 tarafindon otarmaya moruz qalir.

2.Qorugun 4-5-6-18 Ne - li kvartallar1 yay otlaqlar1 ilo ohato olunmusdur.Hamin
kvartallarin orazisi yay dovrinds ¢obanlar torafindon otarmaya moruz qalir.

3.Qorugun meso tosarriifatina moxsus orazilor ilo sorhodlorinds aparilan
qanunsuz qirinti goruq rejimina 6z moanfi tosirini gostorir.

Noatica. Uzun illordon bari aparilan tobiot miisahidalori bazi naticays galmoya
imkan verir.

1.Q1s fosli nisbaton uzun, yay ise qisadir. Qis soyuq, yay iso sorin kegmosi ilo
sociyyalonir. Yaz vo payiz astronomik vaxta miivafiq olunur, yagmti ilo miisahido
olunur.

2.Ciddi mihafiza naticasinda mesoa bitkilori siiratlo artir, névloarin bir-birinin avoaz
etmosinin, mixtolif orazilordo xususiyyatlori mixtolifdir.Ovvallor garisiq olan
mesolordo  hazirda palid, fistig, valos tobii meso toskil etmosi prosesi gedir.
Bitunlukds Boyiik Qafgazin conub yamaci shomiyyatli olan fistiq qoruq mesalorinda
borpa olunaraq avvalki listlinlilyii qazanir.Volos mesolori sahosi azdir.

3.Heyvan novlarinin sayimin doyismasi clizidir, bunun asas sabobi yem ehtiyati ilo
slagadardir.

4.Qorug orazisindo meso donuzunun azalmasmin sabobi qisin sort olmasi,
orazido canavarlar koskin artmisdir. Qorugun bazasi olan Ismayilli Dovlot Tobiot
yasaqligr mesolorin giiclii qirilmasidir.

5.Yangin va siirlismoa sahalorin agac vo kol bitkilorinin artmasi ilo alagadar olaraq
slirlisma Vo eroziya proseslorinin sirati olduqca azalmis , bazi yerlords iso tomamila
dayandirilmisdir.

6.Qorugun Ax — 0X gay hoOvzosindo dava edon siiriismo hektarlarla orazidos
mesalorin mahvina sabob olmusdur. Bu da Uguq ¢ayin dagidici eroziyasinin
noticasidir.

7.Agac va kol bitkilarinin subalp ¢comonliyina dogru inkisaf etdiyi miisahido
edilmisdir.

8.5on illor qoruq orazisinde Qafgaz qonur ayisinin , ¢aqqalin , tiilkiiniin,
canavarin say1 xeyli artmisdir. Bu sabobdon do gorugda maskunlasan Qafqaz Nacib
Maralinin va ¢l donuzlarmin oraziden uzaqglasdirilmasi nazoards tutulmusdur.
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ECOLOGICAL FEATURES OF THE FAUNA OF THE
ISMAYILLI STATE NATURE RESERVE

Suveyrat Hasanova Mammadkhan
Assoc. Prof.
Azerbaijan State Pedagogical University, Baku, Azerbaijan

Abstract.

Long-term ecological observations have made it possible to identify significant
patterns in the fauna and ecosystem dynamics of the Ismayilli State Nature Reserve.
The reserve's avifauna comprises 161 bird species belonging to 15 orders, 44 families,
and 104 genera. More than half of the recorded species are passerines, which is closely
associated with the dominance of forest and shrub habitats. Approximately 60 of the
bird species belong to the order Passeriformes. The climate is characterized by
relatively long, cold winters and short, cool summers, while spring and autumn
correspond closely to astronomical seasons and are accompanied by considerable
precipitation. Effective conservation measures have promoted rapid forest regeneration
and natural successional processes. Mixed forests are gradually being replaced by
natural stands dominated by oak, Oriental beech, and hornbeam. Beech forests, which
are ecologically significant on the southern slopes of the Greater Caucasus, have
largely regained their former dominance, whereas hornbeam forests remain limited in
distribution. Changes in wildlife populations have generally been minor and are
primarily associated with fluctuations in food availability. The decline of wild boar
populations is mainly attributed to severe winter conditions and the increasing
abundance of wolves. The establishment of the reserve was preceded by intensive
forest exploitation within the former Ismayilli State Nature Sanctuary. The expansion
of woody vegetation following conservation efforts has significantly reduced landslide
activity and soil erosion, with some areas showing complete stabilization. However,
continuing landslides within the Ax—Ox River basin have destroyed extensive forest
areas as a consequence of severe erosion caused by the Uchuqg River. The upward
expansion of trees and shrubs into subalpine meadows has also been observed. During
recent years, populations of the Caucasian brown bear, golden jackal, red fox, and grey
wolf have increased considerably. Consequently, these changes have affected the
spatial distribution of the Caucasian red deer and wild boar populations within the
reserve.

Keywords: Caucasian red deer, genetic diversity, rare species, Girdman River,
interzonal birds, reproduction.
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Abstract

Edaphic factors represent one of the most important ecological components
determining vegetation productivity, biodiversity patterns, and ecosystem resilience.
This study provides an integrated evaluation of the influence of soil physical, chemical,
and biological properties on plant development and ecosystem functioning. The
analysis demonstrates that soil texture, structure, moisture availability, nutrient status,
pH, organic matter content, salinity, and microbial activity collectively regulate plant
growth, species composition, and the capacity of ecosystems to withstand
environmental disturbances. Physical soil properties determine water availability and
root development, chemical characteristics control nutrient accessibility and soil
fertility, while biological components regulate decomposition processes, nutrient
cycling, and plant-microorganism interactions.

The results indicate that ecosystems with high soil organic carbon content,
balanced nutrient availability, stable soil structure, and diverse microbial communities
possess greater resistance to climate change, drought, pollution, and anthropogenic
pressures. Conversely, soil degradation processes, including erosion, compaction,
salinization, nutrient depletion, and loss of microbial diversity, negatively affect
vegetation productivity and reduce ecosystem recovery potential. The study
emphasizes that ecosystem resilience depends on the synergistic interaction of multiple
edaphic factors rather than on individual soil parameters.

Modern approaches, including soil quality assessment, microbial diversity
analysis, remote sensing technologies, and ecological modeling, provide effective tools
for understanding soil-vegetation relationships and developing sustainable ecosystem
management strategies. Maintaining healthy soil conditions through conservation
practices, organic matter restoration, and biodiversity protection is essential for
preserving ecosystem functions under global environmental change. The integrated
assessment of edaphic factors is therefore a key approach for ecological restoration,
biodiversity conservation, and sustainable land management.

Keywords: edaphic factors, soil properties, vegetation productivity, ecosystem
resilience, soil quality, nutrient availability, soil microbial diversity, organic matter,
biodiversity conservation

Introduction

Vegetation productivity and ecosystem resilience are fundamental indicators of
ecosystem health and sustainability. These ecological attributes are strongly influenced
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by edaphic factors, which encompass the physical, chemical, and biological properties
of soil. Soil serves not only as a medium for plant growth but also as a dynamic
component of terrestrial ecosystems that regulates nutrient cycling, water availability,
microbial activity, and energy flow. Consequently, variations in soil characteristics
directly affect plant performance, species composition, primary productivity, and the
capacity of ecosystems to resist and recover from environmental disturbances.

Among the most influential edaphic factors are soil texture, structure, pH, organic
matter content, moisture availability, nutrient concentrations, salinity, bulk density,
and biological activity. Soil texture governs water retention and aeration, while pH
determines nutrient solubility and microbial processes. Organic matter enhances soil
fertility by improving nutrient availability, aggregation, and water-holding capacity.
Essential macronutrients such as nitrogen (N), phosphorus (P), and potassium (K),
together with micronutrients, regulate plant metabolism and biomass production. In
addition, soil microorganisms play indispensable roles in decomposition, nutrient
mineralization, symbiotic interactions, and the maintenance of soil fertility, thereby
supporting ecosystem productivity and resilience[1].

Climate change, land-use transformation, intensive agriculture, urbanization,
pollution, and other anthropogenic pressures increasingly alter soil properties and
ecological processes. Soil degradation through erosion, compaction, acidification,
salinization, and contamination reduces vegetation productivity and weakens
ecosystem resilience. Degraded soils often exhibit diminished biological diversity,
impaired nutrient cycling, lower water infiltration, and reduced carbon sequestration
capacity, making ecosystems more vulnerable to droughts, invasive species, and other
environmental stresses.

Recent ecological research emphasizes that no single edaphic variable adequately
explains vegetation productivity or ecosystem stability. Instead, multiple interacting
soil properties collectively determine ecosystem functioning. Integrated evaluation
approaches, combining physical, chemical, and biological soil indicators, provide a
more comprehensive understanding of how soil quality influences vegetation dynamics
and ecological resilience. Modern analytical techniques, including multivariate
statistical analyses, soil quality indices, remote sensing technologies, and geographic
information systems (GIS), have significantly improved the assessment of these
complex relationships across different ecosystems.

Furthermore, maintaining favorable edaphic conditions contributes substantially
to ecosystem services, including food production, biodiversity conservation, climate
regulation, carbon storage, water purification, and sustainable land management.
Understanding the interactions between soil characteristics and vegetation responses is
therefore essential for ecological restoration, conservation planning, and the
development of adaptive management strategies under changing environmental
conditions|[2].

This review aims to provide an integrated evaluation of the principal edaphic
factors influencing vegetation productivity and ecosystem resilience. It synthesizes
current knowledge on the physical, chemical, and biological properties of soils,
examines their interactions with vegetation dynamics, and highlights their significance
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for ecosystem sustainability, biodiversity conservation, and environmental
management in the context of global environmental change.

Materials and Methods

This study was conducted as a comprehensive literature-based review aimed at
evaluating the integrated effects of edaphic factors on vegetation productivity and
ecosystem resilience. The methodology was designed to synthesize current scientific
knowledge regarding the relationships between soil properties, plant productivity,
biodiversity, and ecosystem stability.

The literature search employed combinations of keywords such as edaphic factors,
soil properties, soil quality, vegetation productivity, ecosystem resilience, soil
nutrients, soil moisture, soil pH, organic matter, soil microbial diversity, ecosystem
functioning, and ecological restoration. Boolean operators (AND, OR) were used to
refine the search and identify the most relevant publications.

Studies were selected according to predefined inclusion criteria. Eligible
publications investigated one or more physical, chemical, or biological soil properties
and their effects on vegetation growth, ecosystem productivity, biodiversity, or
ecological resilience. Studies lacking sufficient methodological information,
duplicated publications, or those unrelated to terrestrial ecosystems were excluded
from the review.

The selected literature was classified into three major categories of edaphic
indicators:

« Physical properties: soil texture, structure, bulk density, porosity, water-holding
capacity, and soil moisture;

« Chemical properties: soil pH, electrical conductivity, organic carbon, organic
matter, nitrogen, phosphorus, potassium, cation exchange capacity, and salinity;

« Biological properties: microbial biomass, microbial diversity, soil enzyme
activity, decomposition processes, and plant—microbe interactions.

Information extracted from each study included ecosystem type, geographic
location, measured edaphic variables, vegetation characteristics, analytical methods,
and the reported relationships between soil properties and ecosystem performance.
Comparative evaluation was conducted to identify common patterns and major
ecological drivers affecting vegetation productivity and resilience across different
environmental conditions.

The collected information was synthesized using a qualitative comparative
approach supported by descriptive analysis. Findings from different ecosystems were
compared to evaluate similarities and differences in the influence of edaphic factors.
Special emphasis was placed on interactions among physical, chemical, and biological
soil properties and their combined contribution to ecosystem functioning, resistance to
environmental disturbances, and recovery following stress.

This methodological approach provides a comprehensive and up-to-date synthesis
of current scientific evidence, enabling an integrated assessment of the role of edaphic
factors in sustaining vegetation productivity and enhancing ecosystem resilience under
natural and anthropogenic environmental conditions.

59



Global Trends in Science, Technology and Economy

Results and Discussion

The integrated evaluation of recent scientific studies confirms that edaphic factors
are among the most important ecological determinants controlling vegetation
productivity, biodiversity patterns, and ecosystem resilience. Soil properties regulate a
wide range of ecological processes, including plant nutrient acquisition, water
availability, microbial activity, carbon sequestration, and the recovery capacity of
ecosystems after disturbances. The results demonstrate that vegetation productivity
cannot be explained by a single soil parameter; rather, it emerges from the complex
interactions among physical, chemical, and biological components of the soil
environment.

Contemporary ecological research highlights that healthy soils function as
dynamic biological systems rather than passive growth substrates. The balance
between soil structure, nutrient availability, organic matter accumulation, and
microbial processes determines the ability of ecosystems to maintain productivity
under environmental stress. Ecosystems characterized by stable edaphic conditions
generally support higher plant biomass, greater species diversity, and stronger
resistance to climatic variability, whereas degraded soils often experience reduced
productivity and limited recovery potential[3].

The results indicate that soil physical characteristics strongly influence vegetation
performance by regulating the availability of essential resources for plant growth. Soil
texture, which determines the proportion of sand, silt, and clay particles, plays a
fundamental role in controlling water retention, nutrient storage, aeration, and root
development. Fine-textured soils generally exhibit greater nutrient-holding capacity
and higher water availability, allowing plants to maintain physiological activity during
periods of environmental stress. In contrast, sandy soils often have limited nutrient
retention and are more vulnerable to drought due to rapid water loss.

Soil structure has also been identified as a key factor affecting ecosystem
resilience. Well-developed soil aggregates improve infiltration, reduce erosion,
enhance microbial habitats, and facilitate root penetration. Stable soil aggregates
contribute to the maintenance of soil organic carbon and increase the capacity of
ecosystems to withstand disturbances such as drought, heavy precipitation, and
temperature extremes. Conversely, soil compaction caused by intensive agriculture,
overgrazing, urban expansion, and heavy machinery reduces pore space, restricts root
growth, decreases oxygen availability, and negatively affects plant establishment.

Soil moisture availability remains one of the most critical factors determining
vegetation productivity, particularly under current climate change scenarios. Recent
studies show that increasing frequency and intensity of drought events directly
influence plant physiological processes by reducing photosynthetic efficiency, nutrient
uptake, and biomass accumulation. Ecosystems with soils capable of maintaining
adequate moisture levels demonstrate greater resistance to water stress and faster
recovery after drought periods. Therefore, soil water-holding capacity is considered an
essential component of ecosystem resilience in water-limited environments[4].

The results demonstrate that chemical properties of soil, particularly nutrient
availability, organic matter content, and pH, are fundamental regulators of vegetation
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dynamics. Nitrogen availability remains one of the primary factors limiting terrestrial
ecosystem productivity because nitrogen is directly involved in chlorophyll formation,
amino acid synthesis, enzyme activity, and photosynthetic processes. Studies across
different ecosystems indicate that nitrogen enrichment can initially increase plant
biomass; however, excessive nitrogen inputs may disrupt species interactions, reduce
biodiversity, and alter ecosystem stability.

Phosphorus availability is another major determinant of plant productivity,
especially in highly weathered and phosphorus-limited soils. Phosphorus influences
root system development, energy metabolism, flowering, and reproductive processes.
Limited phosphorus availability can reduce plant growth and modify community
composition by favoring species with specialized nutrient acquisition strategies.
Potassium, in turn, plays an important role in osmotic regulation, enzyme activation,
and plant tolerance to drought, salinity, and temperature stress[5].

Soil organic matter has emerged as one of the most reliable indicators of soil
quality and ecosystem sustainability. The accumulation of organic matter improves soil
fertility by increasing nutrient availability, enhancing microbial activity, improving
aggregation, and increasing water retention capacity. Organic-rich soils provide a
stable environment for plant communities and contribute significantly to carbon
storage, which is particularly important in the context of global climate change
mitigation. In contrast, soil organic matter depletion caused by land degradation,
intensive cultivation, and erosion results in reduced fertility, increased vulnerability to
climate extremes, and declining ecosystem productivity.

Soil pH represents a major ecological filter determining nutrient accessibility,
microbial composition, and plant species distribution. The results indicate that most
plant communities achieve optimal productivity under moderate soil pH conditions
where essential nutrients are readily available. Extreme acidity or alkalinity can limit
nutrient uptake, increase toxic element availability, and reduce microbial activity.
Consequently, changes in soil pH caused by acid deposition, agricultural practices, or
industrial pollution may significantly alter vegetation structure and ecosystem
functioning.

Salinity was identified as an increasing environmental challenge affecting
vegetation productivity in coastal areas, irrigated agricultural lands, and arid
ecosystems. Excessive accumulation of soluble salts creates osmotic stress, disrupts
ion balance, reduces water uptake, and limits plant growth. Salt-affected soils generally
exhibit lower species diversity and reduced ecosystem resilience unless dominated by
specialized halophytic vegetation adapted to saline conditions[6].

The results emphasize that biological components of soil are essential for
maintaining ecosystem processes and long-term productivity. Soil microorganisms,
including bacteria, fungi, and other microbial groups, regulate decomposition, nutrient
cycling, organic matter transformation, and plant-soil interactions. High microbial
diversity enhances ecosystem stability by maintaining functional redundancy, allowing
ecological processes to continue even when environmental conditions change.

Recent ecological studies demonstrate that soil microbial communities respond
rapidly to environmental disturbances and can serve as sensitive indicators of
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ecosystem degradation. Anthropogenic activities such as heavy metal contamination,
petroleum pollution, pesticide application, and urbanization can alter microbial
community structure, decrease beneficial microorganisms, and disrupt nutrient cycling
processes. Such changes may reduce soil fertility and slow vegetation recovery.

Fungal communities, particularly mycorrhizal fungi, have received increasing
attention due to their contribution to plant adaptation and ecosystem stability.
Myecorrhizal associations improve nutrient acquisition, increase drought tolerance,
enhance soil aggregation, and support plant establishment in stressful environments.
Similarly, beneficial rhizosphere microorganisms promote plant growth by increasing
nutrient availability, producing growth-promoting substances, and protecting plants
from environmental stresses.

The results demonstrate that ecosystem resilience depends on the combined
functioning of multiple edaphic factors rather than isolated soil characteristics.
Physical, chemical, and biological properties interact continuously, creating feedback
mechanisms that regulate ecosystem productivity and stability. For example, high
organic matter content improves soil structure and moisture retention, which
subsequently enhances microbial activity and nutrient cycling. These interconnected
processes create positive feedbacks that support vegetation development and
ecosystem recovery[7].

Current global challenges, including climate change, land degradation,
biodiversity loss, and increasing anthropogenic pressure, highlight the importance of
integrated soil assessment. Changes in temperature and precipitation patterns influence
soil moisture regimes, microbial activity, nutrient availability, and vegetation
responses. Degraded soils often show reduced resilience because of disrupted nutrient
cycles, declining organic carbon stocks, and decreased biological activity.

Modern approaches, including soil quality indices, ecological modeling, remote
sensing technologies, geographic information systems (GI1S), and molecular techniques
for microbial analysis, provide new opportunities for evaluating soil-vegetation
relationships at different spatial and temporal scales. These methods contribute to
improved ecosystem monitoring, prediction of environmental changes, and
development of sustainable land management strategies.

Overall, the findings confirm that edaphic factors represent fundamental
ecological drivers determining vegetation productivity and ecosystem resilience.
Sustainable soil management practices, including organic matter restoration, erosion
control, conservation agriculture, reduction of soil disturbance, and protection of soil
biodiversity, are essential for maintaining ecosystem functions and ensuring ecological
stability under rapidly changing environmental conditions. The integrated assessment
of soil properties therefore remains a critical approach for biodiversity conservation,
ecological restoration, and sustainable ecosystem management.

Conclusion

The integrated evaluation of edaphic factors demonstrates that soil properties are
fundamental determinants of vegetation productivity, biodiversity maintenance, and
ecosystem resilience. The findings confirm that the functioning and stability of
terrestrial ecosystems are controlled not by individual soil characteristics but by the
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complex interactions among physical, chemical, and biological components of the soil
environment.

Physical properties, including soil texture, structure, porosity, and moisture
availability, regulate water supply, aeration, and root development, thereby directly
influencing plant growth and ecosystem productivity. Chemical characteristics, such
as soil pH, organic matter content, carbon stocks, salinity, and nutrient availability,
determine the quality of the plant growth environment and regulate essential ecological
processes. Biological properties, particularly microbial diversity and soil-plant
interactions, contribute significantly to nutrient cycling, organic matter decomposition,
and the ability of ecosystems to recover after environmental disturbances.

The study highlights that soils with balanced edaphic conditions, high organic
carbon content, active microbial communities, and stable physical structures
demonstrate greater resistance to climate variability, drought, pollution, and
anthropogenic pressures. In contrast, soil degradation processes, including nutrient
depletion, erosion, compaction, salinization, and loss of biological diversity,
significantly reduce vegetation productivity and weaken ecosystem resilience.

Under current global environmental challenges, including climate change, land-
use transformation, and increasing human impacts, the protection and restoration of
soil quality have become essential components of sustainable ecosystem management.
Integrated assessment of edaphic indicators provides valuable information for
predicting ecosystem responses, guiding ecological restoration programs, and
supporting biodiversity conservation.

Therefore, maintaining favorable soil conditions through sustainable land-use
practices, conservation strategies, organic matter restoration, and protection of soil
biological diversity is crucial for ensuring long-term ecosystem stability.
Understanding the complex relationships between edaphic factors and vegetation
dynamics remains a key scientific priority for improving ecosystem resilience and
maintaining ecological functions in a rapidly changing environment.
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SECTION: ECONOMY

EKOHOMIYHHUH PO3BUTOK
HOBUX IHIYCTPIAJIbHUX KPAIH A3I1 SIK OPIEHTUP
JJIS1 CTPYKTYPHOI MOJEPHI3AILIII EKOHOMIKHA
YKPAIHU

Capaii Harauin

KaHIUAAaT €KOHOMIYHUX HAYK, JOLEHT

Kadenpa dimocodii Ta cycniibHUX HAyK

TepHONUIbCHKUI HAI[IOHAIBHUM Me1aroriyHuil yHIBEPCUTET

imen1 Bononumupa ['Hatioka, Ykpaina

Capaii Poman

3100yBad BHILOT OCBITH OaKalIaBpChKOTO PiBHS

OcaitHs nporpama «MixKHapOIHA EKOHOMIKaY,

JIpBIBCHKMII HaLIIOHANILHUI yHIBepcUTET iMeH1 [Bana ®Ppanka, YkpaiHna

[Ipouiecu cTpykTypHOi TpaHc(opMallli y CBITOBIM €KOHOMIII CyIPOBOIKYIOTHCS
ITMOOKOI0 TEXHOJIOTTYHOIO MOJIEPHI3AIIEI0 Ta AKTUBHOIO 1IHTErPAIlI€l0 OKPEMUX KpaiH
y TJI00ajabHI BIATBOPIOBAIBHI JaHIIOTH. BaxkiauBe micie y 1ux mpoiiecax 3aiiMaroTh
HOBI 1HaycTpianbHI Kpainu (HIK) Aszii, siki 3a BIIHOCHO KOPOTKHI ICTOPUYHMI ITEp10A
MPOJIEMOHCTPYBAJIM CTPIMKHI TIEPEX1]] B/l arpapHO-CUPOBUHHOI MOJIETI PO3BUTKY 10
BUCOKOTEXHOJIOTTYHOI 1HAYCTpiayibHOI exkoHOoMiku [1].  JocmimkeHHs JOCBiTy
PO3BUTKY TakuX JepikaB, sk [liBgenna Kopest ra Taimana, Mae Haa3BHYaHO BaXKIIHBE
3HAUYEHHS JUIsl PO3POOKM CTpaTerii MiCISBOEHHOTO €KOHOMIYHOIO BIJIHOBJIECHHS Ta
MoJIepHi3allii HaI[lOHAJILHOT'O TOCIIOAAPCTBA Y KpaiHH.

AHaJIITUYHE OIIHIOBAaHHS MAaKPOSKOHOMIYHMX MTOKA3HUKIB JOCIIKYBaHUX KpaiH
npotsrom 2021-2025 pokiB CBIAYMUTH NpO TNIMOOKI SIKICHI Ta KUIBKICHI BiIMIHHOCTI
MDK TXHIMH MozensMu po3BUTKy. IliBmenna Kopes, sk KiacM4HMI MpenCTaBHUK
asiiicbkux HIK «mepmoi xBuimi», (QYHKIIOHYE $SK BHCOKOTEXHOJIOTIYHA Ta 3plia
NOCTiHyCTpianbHa ekoHoMika. O6csr 11 HominansHOro BBII y 2025 poui mocsr
omm3bko 1,86 TpiH. pon. CIIA, mo Okl HDK yTpUYl MEPEBUIYE aHATOTTYHHUIN
noka3zHuk Taimangy (558,5 mapa. gon. CIIA) [3, 4]. BignosinHo, pieenbs BBII Ha
nymry HaceneHnns y IliBgennit Kopei y 2025 pomi cranosuB 35,9 tuc. mon. CIIA
nopiBHssHO 3 moMipHumu 7,9 Ttuc. gon. CIIA y Tainanai. BomHouac aumHamika
peanbHOoro 3poctanHs BBII IliBgernoi Kopei memoHcTpye 3akoHOMIpHE
CHoBUTbHEHHS TeMIiB Bia 4,6% y 2021 pori 1o 0,9% y 2025 por, 110 Bka3ye Ha (azy
€KOHOMIYHOT 3p1JIOCTI.

Exonomiunuii pozsutok Tainanmy, sikuii mpencrasisie «apyry xsuio» HIK,
XapaKTepU3yeEThCS CTAOUIbHOIO, ajie MOMIPHOK TPAEKTOPIEI0 3POCTAHHSI PEATHLHOTO
BBII na pisHi 1,5-2,6% mopiudo [4]. ['0770BHUMYU YMHHUKAMU CTPUMAHOTO PO3BUTKY
Tainanay € HIXKYKMA piBEHb TEXHOJOTTYHOI 0a31 Ta BUINA YYTIUBICTh J0 TJI00ATBHUX
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30BHIIIHIX IIOKIB Y€pe3 3HAUHy POJib TYPHU3MYy Ta €KCIIOPTY MPOAYKIIii CepeaHBOTO
TEXHOJIOTTYHOT'O PIBHS.

Bapto Big3HauuTH, 110 (QyHIaMEHTAIBHOIO BIIMIHHICTIO MOJEJIEH PO3BUTKY
000X KpaiH € xapakTep IHBECTHIIii Ta iHHOBaIliiiHOrO HanoBHeHHs. [liBnenna Kopes
poOUTH OE3yMOBHUM aKIEHT Ha MaclITAOHOMY (piHAaHCYBaHHI HAYKOBO-AOCIHIJHUX Ta
JOCT1AHO-KOHCTpYKTOpchkuX poOiT (R&D). Burpatu Ha R&D y kpaini nepeBuiyoTh
5% BBII, mo 3a6e3neuye rnodanbHEe JIIAEPCTBO Yy EKCIOPTI HAMIBIPOBIIHUKIB,
aBTOMOO1JTIB, CYyJTHOOY/TyBaHHS T4 BUCOKOTEXHOJIOTTYHOI eJIeKTPOHIKH [5]. HaToMicTh
1HBeCTHUIIIIHA MOjieNb TainaHay OUIBIIO MIPOI0 CIIUPAETHCSA HA 3aTYUYEHHS MPSIMHUX
1HO3€MHUX 1HBECTHULIN y cCHelialibHi €KOHOMIYHI 30HM 3 METOI0 O0CIyroBYBaHHS
30upaTbHUX Ta CEPEeTHbOTEXHOIOTTYHUX MIPOMUCITIOBUX BUPOOHUIITB
(aBTOMOO1IECKIIaIaHH, TOOYTOBA €JIEKTPOHIKA) [6].

BaxxnuBuM 4MHHUKOM 3a0€3MEeUeHHs] KOHKYPEHTOCITPOMOXKHOCTI a3iricbkux HIK
€ TIOCHIZIOBHUM PO3BUTOK JIIOACHKOTO KamiTamy uyepe3 (piHAaHCYBaHHS COIIAIbHOTO
cektopy. [lopiBHsUIbHUYN aHaII3 BUTPAT HA OCBITY Ta OXOPOHY 3JI0POB’S MOKA3ye, 110
[liBnenna Kopes neMOHCTpy€ 3HAYHO BUIIl TEMIH HAPOIIYBaHHS BIAMOBIIHOTO
dbinancyBaHHs. 30kpema, y 2025 poiri yacTka BUTpaT Ha ocBiTy B Pecmy6umini Kopes
3pocima a0 9,5% BBII, toxi sk y Taimanmi meit mokasnuk cranosuB 5,0% BBIIL.
AHaJIOT14HO, BUTPATU Ha 0XOpOHY 310poB’st B Kopei nocsrnu 9,5% BBII nopiBHsHO 3
5,6% y Tainanai, mo Oe3noceperHbO BIUIMBAE HA SAKICTh JIFOJACBKUX PECypCiB Ta
MPOJYKTUBHICTH Mpatli (quB. Tab. 1).

Tabnuus 1. TlopiBHSJIBHA XapaKTEpUCTHKA IMOKAa3HHUKIB COLIaJbHOrO po3BUTKY [liBreHHOT
Kopei #t Tainanay y 2021-2025 pp.

[Tienenna Kopes Taimang
2021 | 2022 |2023 (2024 |2025 (2021 |2022 (2023 2024 |2025

45 (49 |47 |85 |95 |28 |30 |30 |40 |50

Iloxa3zHuku

1. Yactka BBII, m1o
MIpHIaiae Ha OCBITY, %
2. Yactka BBII, mo
npurnagae Ha oxopony | 8,0 | 8,0 8,4 8,5 9,5 4.2 5,4 5,0 55 5,6
310poB’s, %o

* Ilxxepeno: [2, 4, 6]

TaxkuMm uywmHOM, J1ocBin aszivicbkux HIK mgoBoauTh HEOOXIIHICTH AKTHBHOI
JIep>KaBHOI MPOMHUCIIOBOI TOJITUKH, CTUMYJTIOBAHHSI €KCIIOPTY BUCOKOTEXHOJIOTIYHOT
MPOJIYKIIii Ta CHCTEMHOI'O IHBECTYBAHHS Y JIOJCHKHUM KamiTal.

[TimcymoByrOUH, 3ayBaKHMO, TII0 JUI Y KpaiHH KPUTUYHO BAXKIIUBHUM € BiJIX1] Bij
arpapHO-CUPOBUHHOT OpIEHTAIlli HUIIXOM PO3BUTKY BITYM3HSHOTO BUPOOHUIITBA 3
BHCOKOIO YacCTKOIO JI0JIaHO1 BapTOCTI, MIABUIIEHHS 1HBECTULIHHOI MPHUBAOIMBOCTI Ta
1HTerpailii B MbKHApOH1 JIAHIIFOTH CTBOPEHHS BapTOCTI.
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5.  World Bank. Research and development expenditure (% of GDP) — Korea, Rep.
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6. World Bank. High-technology exports (% of manufactured exports) — Thailand.
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MEHTAJIBHE 3JI0OPOB'S SIK EKOHOMIYHU AKTUB
PO3BUTKY JIIOACBKOI'O KAIIITAJY TA
EKOHOMIYHOI'O BIJHOBJIEHHSI YKPAIHU

PukoBcbka Okcana BosoaumupiBHa

K.€.H., CTapIIUi JOCTIIHUK,

MPOBITHUN HAYKOBU CIIBPOOITHUK BIJALTY €KOHOMIKH 1 MOJITUKH arpapHUX
neperBopesb J1Y “IHctutyTt ekoHomiku Ta nporHo3yBanHs HAH Ykpainu”;
SAposuii Bikrop /IMutpoBuyY

K.€.H., CTapIIU JOCIITHUK,

MPOBIIHUI HAYKOBUI CHIBPOOITHUK BIJALTY €KOHOMIKH 1 MOJTITUKUA arpapHUX
nepetBopenb 1Y “InctutyTt ekoHomiku Ta mporuodyBanus HAH Ykpainu™;
OcinoBu4 Tersina BikTopiBHa

KIITHIYHUN TICUXOJIOT, TICUXOTEPANeBT

KHIT «’Kutomupcrka obiiacHa quTsiya KIHIYHA JIIKapHSD;

BUKJIaJ1a4, KJITHIYHUN CYTIEpBI30p

TOB «MiXHapO HUI ITHCTUTYT MICISIAILIIOMHOI OCBITHY;

B ymoBax cyyacHux rio0ajgbHUX BUKIIMKIB MEHTAJIbHE 3/10POB's IeAali JacTile
PO3IJIAIAETHCS HE JIUIIE B KOHTEKCTI MEAULIMHM, SIK CUCTEMHU HAayKOBHX 3HaHb IL0JI0
3MII[HEHHSI 1 30€peKeHHs 370pOB'S, MOMNEPEIKEHHA Ta JIIKYBaHHS 3aXBOPIOBAHb
JIOJINHY, a K OJIMH 13 BU3HAYAIBHUX UWHHHUKIB PO3BUTKY JIIOJICHBKOTO KamiTaay Ta
3a0€3MEe4YeHHs] JIOBFOCTPOKOBOTO E€KOHOMIYHOro 3poctaHHd. Jlns VYkpainu s
npoOjema Ha0yBa€e OCOOIMBOI aKTyaldbHOCTI BHACTIOK TPUBAJIOTO BIUJIMBY BiiHH,
MacIITa0HUX COLIAIbHO-EKOHOMIYHUX TpaHcdopMmalliii, aeMorpadgidyHux BTpar,
BUMYIIIEHOT Mirpamii Ta HEOOXIAHOCTI MICASBOEHHOTO BIAHOBIEHHS. 3TiTHO 3
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onutyBaHHsiMu BOO3, Omuzbko 70% npopociaux MOBIAOMMIIM, L0 IXHE 3I0POB’S
MOTIPIINIIOCS TOPIBHIHO 3 MEPIOJIOM JI0 TTOYATKy MOBHOMACIITAOHOTO BTOPTHEHHS, a
Harnpukidii 2025 p. MosoBHHA JOPOCIOrO HACEJNEHHS 3a3HAa4yuWiia, 110 CTaH iXHBOTO
3I0pOB’Sl  TOTIPIIMBCS MPOTSITOM MONEpPeAHbOro poky. Haiinmommpenimmmu
npoOnemamu Oynu nopyuieHHs cHy (72%), ToaoBHUM 011k 1 MirpeHs (59%), a Takox
IPOSIBU CHUMIITOMIB TPUBOTH, JIEMpecii Ta MOCTTPAaBMAaTHYHOTO CTPECOBOTO PO3JIAILy
(54%) [1].

TpaauuiiHO NUTAHHS MCUXIYHOTO 3/I0POB'Sl PO3MIAJAINCS KpI3b MPU3MY 3aXOIB
MEIMYHOI JOIOMOIH, OCHOBHOIO METOIO SIKMX OYyJI0 BUSBJIEHHS MCUXIYHUX PO3JIA/IB, iX
JIKyBaHHS, MIHIMI3allisl HEraTUBHMX HACHIKIB Ta peabimitamis. Hapasi cydacHa
MDKHApPOJHA TPAKTHKA JEMOHCTPYE TMOCTYHOBUN MEPEXiJ J0 MIHMPIIOr0 PO3yMIHHS
MEHTAJILHOTO  3/I0POB'S  SIK BaXJIMBOTO €JIEMEHTa JIIOJCHKOrO  Kamitamy, o
0e3mocepeIHbO BIUIMBAE HA €KOHOMIYHY MPOIYKTUBHICTH Ta IHHOBALIHUNA MOTEHIIIAN
CYCIIIbCTBA. MeEHTabHE 3/0pOB’Sl CTa€ HE JIMINE COINAJIbHOK INHHICTIO, a #
CTpaTEerYHUM PECYPCOM BITHOBJIEHHS EKOHOMIKU Ta PO3BUTKY TEPUTOPIAILHUX TPOMAJI.

CyyacHi KOHIIEMIII PO3BUTKY JIOACHKOTO KamiTaldy BHUXOASTH 13 TOTO, IO
€KOHOMIYHHMI TOTEHI1a]d JIIOAUMHM BHU3HAYAEThCS PIBHEM OCBITH, NIpodeciitHux
KOMIETEHTHOCTEH uM (i3uyHOro 370poB's. [Ipm 1bOMYy HE MEHII Ba)XJIUBHUMH €
KOTHITHBHI 3410HOCTI, €MOIlliiHa CTIHKICTb, 3JaTHICTh 10 HaBYaHHSA, ajanTarlli,
NPUIHATTSA PillieHb, CIIBOPALll Ta IHHOBALIMHOT AisUIbHOCTI. Came 111 XapaKTepUCTUKU
3HAYHOIO MIPOI0 3ajieKaTh B CTaHy MEHTAJbHOrO 370poB'sa. BiamosigHO,
MICUXOJIOTIYHE OJIaronoyydusi HaceJICHHS MOXKE PO3TJISAATUCSA SK HeMaTepialbHHM
aKTUB, 110 3a0e3neuye eeKTUBHE BUKOPUCTAHHS JIOJCHKOTO KamiTaly Ta BU3HAYAE
KOHKYPEHTOCIPOMOKHICTh EKOHOMIKH.

3  eKOHOMIYHOI TOYKH 30py TMOTIPIICHHS  MEHTaJIbHOTO  30pPOB'S
CYNPOBOJIKYEThCS CYTT€BUMU (DIHAHCOBUMM BTpaTaMu. 3a JaHUMHU «3BITYy IMPO
NICUXIYHE 3JI0pOB’S Yy CBITI: TpaHc(hoOpMallisi CUCTEM OXOPOHHU ICHXIYHOTO 3/10POB’S
11t BCix» y 2019p. 13% HaceneHHs CBITY Malld TICUX149H1 po3naan 1 Maibke 80% 3 HuX
- 11e ocoOu mpare3aarHoro Biky [2]. 3a ominkamu, npeactaBieHumu y 3BiTi OECP
ncuxiuHi posnagu komrtyioTs kpainam OECP monax 4% BBII mopoky, mpudomy
NMOHAaJ TPEeTHHA UWX BHUTPAT 3yMOBJIEHA 3HIDKEHHSM PIBHS 3alHATOCTI Ta
NpoayKTUBHOCTI mpaui [3]. Takoxk 3pocTaroTh Jep:KaBHI BUTPATH Ha MEIUYHE
00CITyroByBaHHs, COIIAIbHY MIATPUMKY Ta KOMIIEHCAI[II0 BTPAT Mpare3aTHOCTI.

3a JaHUMHU MOJENBHUX PO3PaXyHKiB, BUKJIAJEHUX B OAHIN 3 (QyHIaMEHTAIBHUX
mpalk 3 EKOHOMIKH IICUXIYHOTO 3I0POB'sI MPOTHO3YEThCA, 110 Y repion 3 2016 mo 2030
pIK KOXEH JoJlap, BKJIAJECHUW Yy JIIKyBaHHS Jenpecii Ta TPUBOTH, MPUHOCUTHME
npuOIN3HO 4 1oJapu €KOHOMIYHOI BUTOJIU 332 PaXyHOK MiBUIIECHHS MPOTyKTUBHOCTI
mpaili Ta NOKpaIieHHs 310poB's [4. ABTOp JOBOJUTH, 110 ICUXIYHE 3/I0POB’ S HOTPIOHO
pO3TISAATH K YMHHUK E€KOHOMIYHOTO PO3BUTKY B SIKOCTI CKJIAJOBOi JIFOJCHKOTO
KaImTay i B IIbOMY KOHTEKCTI OILIHIOBATH B €KOHOMIYHUX KaTeropisx. To0To, BUTpaTu
HAa TIATPUMKY MEHTaJbHOTO 3/I0pOB'SS MOXYTh PO3IVISAIATUCS SK 1HBECTHUIlT Y
IPOAYKTUBHICTH Mpalli, CKOHOMIYHE 3pOCTaHHS Ta CTIMKICTH JIFOJCHKOTO KamiTamy.

Came TOMy MIDKHApOJIHI OpraHi3ailii Je/1aii 4acTile BUKOPUCTOBYIOTh TTOHSTTS
«IHBeCTHIII1 y MeHTalIbHE 3710poB'sh» (Investment in mental health), narononryroun, 1o
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MOJIITHKA TIATPUMKHU TICUXOJIOTIYHOTO 01aronoyqus MOBUHHA BUXOJUTH JAJICKO 3a
MEX1 CUCTEeMH OXOPOHHM 3JI0pOB's. Y cydyacHUX JOmOBiasX BcecBiTHBROI opranizarii
OXOPOHU 3JI0POB'Sl MIJKPECTIOETHCA, 10 ICUXIYHE 310POB'ST POPMYETHCS M1 BIUTUBOM
KOMILIEKCY COIiaIbHUX, CKOHOMIYHUX Ta €KOJIOTTYHUX YMHHHUKIB, a HOT0 MATPUMKA €
CHUJIBHOK BIJAMOBIIAJBHICTIO MEAMIIMHU, OCBITH, COIIAJIbHOI cQepH, MiCIEBOTO
caMOBpSAyBaHHs, Oi3HECY, KyJIbTYPH Ta IHIIUX CEKTOPIB.

Y 1poMy KOHTEKCTI TpaHCPOpMyeTbcsl 1 JIOTiKa JepaBHOI MoMITUKU. Kpim
TPaAMULIIHOrO (PIHAHCYBaHHS JIIKyBaHHS INCUXIYHHUX pPO3JaJiB, BCe OLIBIIOI yBaru
MOBUHHO TMPUIUISTUCS CTBOPEHHIO YMOB, SKI MIATPUMYIOTh TICHXOJIOTIYHE
OJlaronoy4ysi HaCeJICHHs Ta 3ano0iraloTh BUHUKHEHHIO TICUXO0EMOLIMHUX TPOOIeM.
Mnerbcs Hpo pO3BHTOK OE3IEUHOTO JKMTTEBOTO CEPEJOBMINA, 3a0e3ICUeHHS
3aHATOCTI, JIOCTYITHOI OCBITH, SKICHOI 1H(PACTPYKTYpH, TPOMAJICBKUX IMPOCTOPIB,
KyJbTYpPH, CIIOPTY, COIIIAJIbHOT B3a€EMOJII Ta rPOMaJChbKOT aKTUBHOCTI. DaKTUYHO BCi
3aXO0/M MICIIEBOI MOJITUKY MOXYTh OJJHOYACHO PO3IJISIATUCS B SKOCTI 1HBECTUIIIN Y
MEHTAJIBHE 3/I0POB'Sl HACEJICHHSL.

st Ykpainu Takuil miaxig € ocoONMMBO aKTyalbHUM. Y MICISBOEHHUN TEPiOj
KJIFOUOBMMHU PECYpCaMU BIJHOBJIEHHSI CTaHYTh HE JIMIIE MaTepiajibHi Ta (hIHAHCOBI
pecypcH, a HacaMIepe[ JIIOIU, IXHS 3aTHICTh MpalloBaTH, HAaBYATHCS, CTBOPIOBATH
0i3Hec, OpaTu y4yacThb y PO3BUTKY IpoMaj Ta aJanTyBaTUCA 0 HOBUX COIIaJIbHO-
eKOHOMIYHUX yMOB. Came TOMy MiATPUMKA MEHTAIBHOTO 3/IOPOB'SI Ma€ PO3TISAATUCS
SK OJ{HA 31 CKJIQJIOBUX MOJIITHKW BITHOBJIEHHS JIFOJACHKOTO KamiTaay Ta ITiJIBHIICHHS
€KOHOMIYHOI CIIPOMO>KHOCTI JAepPKaBU.

[Toka3oBuM mpUKIAIOM MPAKTUYHOI peaizallii Takoro MiAXoay B YKpaiHi €
Bceykpaincbka mporpama MeHTanbHOTO 370poB's «Tu sx?» [5]. Ha BinmiHy Bin
TpaJULIHHUX MIAXOJIB, MPOTrpaMa OPIEHTYETbCS HE JIMIIE Ha PO3BUTOK CHUCTEMH
MICUXOJIOTIYHOI JIOMTOMOTH, a W Ha IHTerpamiio TypOOTH MPO MEHTAJbHE 37I0POB'A y
MOBCSAKACHHE KUTTA Tpomad. OJHUM 13 KIIOYOBMX IHCTPYMEHTIB IOJOJIaHHS
HACIIJIKIB TpPaBMAaTHYHOTO JIOCBiAYy BiiiHM, aganTaiii 0 CKIagHuX OOCTaBHH,
PO3BUTKY HAaBUYOK CaMOJOTIOMOTH, 3MII[HEHHs COIllaJbHUX 3B'SI3KIB 1 30€peKEHHS
MEHTAJIBHOTO 3A0pOB's cTanu LIeHTpu IKUTTECTIMKOCTI, IO CTBOPIOIOTHCA Y
TEPUTOPIATLHUX TpoMadax SK BIIKPUTI MPOCTOPH TCUXOCOIIATbHOI MiATPUMKHU.
[Iporpama BHUXOAMTH 13 PO3YMIHHS TOrO, IO MEHTAJbHE 3/I0POB'Sl € CHUIBHOIO
BIIMOBIAANBHICTIO PI3HUX CEKTOPIB - MEIUIIMHM, OCBITH, COIIAJIBHOTO 3aXHCTY,
KYJIbTYpHU, €KOHOMIKU Ta MICLIEBOTO CAMOBPSAYBaHHs, a MIATPUMKA MCUXOJIOTTYHOTO
Onmaromonydusi Mae€ 3IACHIOBATUCS O€3MmocepeHh0 y 3BUYHOMY IJisl JIFOJWHU
CEPEAOBHIII - IIKOJI1, aMOyJIaTOpPii UM B KYJTYPHOMY Ta COLIIAIbHOMY LIEHTPI.

Taka mMozenp 31aTHA 3a0€3MEUNTH BAroMilli eKOHOMIUHI e(PEeKTH, HIXK HaJTaHHS
OKpPEeMHX TCHXOJIOTTYHUX TOCHyT. L[eHTpu >KUTTECTIKOCTI CHPUSIOTH 3MIITHEHHIO
COLIIAJIBHOI 3TyPTOBAHOCTI, PO3BUTKY B3a€MHOI MIATPUMKHU, (DOPMYBAHHIO JOBIPH MiX
MEITKAHISIMH, AaKTUBI3aIlli TPOMAJChKOI Yy4dacTi Ta 30EpEeKEHHIO JIFOJICHKOTO
MOTEHI[IaTy TEPUTOPIN. Y JOBrOCTPOKOBI NEPCIIEKTUBI 1€ CTBOPIOE MEPEAYMOBH IS
MiBUIICHHS €KOHOMIYHOT aKTUBHOCT1 HAaCEJICHHSI, MOCHJIEHHS CIIPOMOKHOCTI TpOMaj
JIO BIJTHOBJICHHS Ta ()OPMYBaHHsI CTIHKOTO MICIIEBOTO PO3BUTKY.
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Takum yuHOM, CyyacHa MOJIITUKA MIATPUMKHA MEHTAJIBHOTO 3[0POB'S MOBHHHA
PO3MIISAATUCS SK HEBiJ'€MHA CKJIQJIOBA TMOJITUKHA PO3BHUTKY JIFOJCHKOTO KariTamy.
[lepexin BiJl By3bKOrajgy3€BOI0 MEAMYHOIO MIAXOAY 10 MIKCEKTOpPaIbHOI MOJENI
1HBECTYBaHHsI y IICUXOJIOTTYHE OJIArOmoTyqdsi HACEJICHHS BIIKPUBAE HOBI MOXKIIMBOCTI
JUIsl  TIABUIIECHHS MPOJYKTUBHOCTI TMpall, 3MIIHEHHS COLIaJIbHOrO KariTaiy,
aKTUBI3aIlll EKOHOMIYHOI [iSUTbHOCTI Ta 3a0€3MEYeHHsS CTajJoro pPO3BHUTKY
TEPUTOPIAIBHUX I'poMa/l. 3a TAKUX YMOB IHBECTHIIIi Y MEHTaJIbHE 3J0POB'sI HA0OYBAIOTh
O3HAK CTPATEriuHUX 1HBECTULIN y MallOyTHIO KOHKYPEHTOCIPOMOXKHICTh €EKOHOMIKH
VYkpainu Ta yCHIIIHICT 11 MICISIBOEHHOTO BIHOBJICHHS.
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POJIb BIKOBOI CTPYKTYPU HACEJIEHHS Y
3ABE3INEYEHHI EKOHOMIYHOI BE3IEKHA JEPXKABU
B YMOBAX JEMOI'PA®IYHUX TPAHC®OPMAIIIN

IHakin Poctucias MapkoBuu
acmipaHT

XapkiBchKuii HallioHanpHUN yHIBepcuTeT iMeHi B. H. Kapazina, Ykpaina
https://orcid.org/0009-0002-5324-0238

Cy4acHuii etan mo0aJbHOT0 €KOHOMIYHOTO PO3BUTKY JEMOHCTPYE, 1110 BIKOBA
CTPYKTypa HACEJICHHS BHCTYIA€ HE APYTOPSAHUM COLIAJIbHUM IapaMeTpoM, a
CaMOCTITHUM YMHHUKOM MaKpOEKOHOMIYHO1 JuHamiku. CucTeMaTu3allis maxoiB 10
aHai3y B3a€EMO3B’SI3Ky JeMOrpadiyHUX 1 EKOHOMIYHUX TIPOIECIB  JO3BOJISIE
BUOKPEMHUTHU KUIbKa €TaliB PO3BUTKY €KOHOMIYHOI AYMKH 3 LbOTO MUTaHHS, BiJ
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MaJbTy31aHCHKOTO  JeMOorpaiguHoro  MecuMmi3My A0  Cy4YacHHUX  KOHIICTIIIIH
nemorpadigyHOro IMBIICH Y Ta AeMorpadiqyHOro TAraps.

BianpaBHoto Toukor KiacuyHOi Teopii € koHueniis T. Mainbryca, ska
OOTPYHTOBYBaJia TE€OMETPUYHE 3POCTAaHHS HACENeHHS Ha T apuPMETHIHOTO
3pOCTaHHS MPOJOBOJIBYMX PECYPCIB 1, BIAMOBITHO, HEMUHYYICTh HUKITYHOI O11HOCTI
3a BIJCYTHOCTI CTpPUMYIOUHMX (AaKTOpiB HapOMKyBaHOCTI Ta cMepTHOCTi [1].
[Tomanpmuii po3BUTOK E€KOHOMIYHOI JIYMKH CYTTEBO TNEPEIISIHYB MallbTy31aHCHKY
noriky, E. bozepyn mnokaszana, mo aeMorpadiuHuii TUCK BHUCTYNA€ HE MPUYHHOIO
KatacTpopu, a CTUMYJOM TEXHOJOTIYHUX Ta AarpoTEeXHIYHUX I1HHOBAIIiH,
M1TBEPKEHHSIM YOT0 € JOCBI1Jl KpaiH 3 BUCOKOIO IIIIBLHICTIO HACEJICHHS i 0OMEKEHUM
pecypcunM norenmiagom [2]. O. Tamop y cBoiii yHidikoBaHiii Teopii 3poCcTaHHSA
CHUHTE3YBaB Il TO3WUIIll, BUAUIMBIINA MajbTy31aHCHKUM, MOCTMAJIBTY31aHCHKHH 1
CYy4aCHUH PEKUMU EKOHOMIYHOTO PO3BUTKY, Y MEXax SKHUX TEpeXia 0 TPEeThOro
PEXKUMY CYNPOBOKYETHCS 3aMIIIEHHSIM KUIbKICHOTO BIATBOPEHHS HACEJICHHS
SKICHUM HaKOTIMYEHHSIM JIFOJICBKOTO KamiTany [4].

VY noiHgycTpilaabHOMY CYCHIIBCTBI JUTHHA BUCTYIIAaja €KOHOMIYHUM aKTHUBOM,
BXE 3 PaHHBOTO BIKYy BOHA JOJydasiacs JI0 CUILCHKOTOCIOAAPChKOI a0 peMiCHUYOT
mpaitli, a 3a BIICYTHOCTI 1HCTUTYIIOHAII30BaHUX CHUCTEM COIIATbHOTO 3a0€3MEeUeHHS
caMme AiTu OyJIu OCHOBHOIO TapaHTIE€0 MaTepialbHOTO YTPUMaHHS 0aThKIB y MOXWIOMY
Billl. [HIyCTpiami3anis Ta pO3BUTOK KOHKYPEHTHOIO PUHKY Mpalll JOKOPIHHO 3MIHWIA
110 JIOTIKY. JIUTHHA TIepeTBOPIOETHCA 3 pOOOYOi OAMHHMIN HA 00’ €KT JOBTOCTPOKOBOTO
1HBECTYBaHHs, TOPU30HT BiJJjaul AKOr0 po3TAryeTbes Ha 20-25 pokiB, a caMa Bijjiada
HaOyBae (opmu He Oe3nocepeaHbOi TPYMOBOI ydacTi, a HAKOMWYEHOTO JIFOJCHKOTO
KamTany: OCBITH, KBajidikarii, mpodeciitHoi moOunbHOCTI. [lapanmensHo aep)kaBa
yepe3 TMEHCIMHI cHCTeMu Iepebupae Ha cebe CTpaxoBy (YHKIIIO, Ky paHimie
BUKOHYBaJIM JITH, IO JOJIaTKOBO 3HMKYE EKOHOMIYHY MOTHBAIIIIO JIO BHCOKO1
HapO/)KyBaHOCTI. 32 1LMX YMOB  pAalllOHAJbHOK  CTPATErIED  OKPEMOIO
JIOMOTOCITOTIAPCTBA CTAa€ CKOPOYCHHS KIIBKOCTI JITEH HAa KOPHUCTh MaKCHMi3alli
IHBECTHIIIN Y KOXKHY 3 HHUX (TIepexif B «KUIBKOCTI» 0 «SIKOCTD» B TepMiHOJIOTII I
bekkepa) [3]. IIpore cyKkymHICTh I1HAMBIAYaJdbHO palliOHATBHUX PIMIEHb OKPEMHX
pPOIMH Ha MAaKpOpPIBHI CTBOPIOE pe3yibTar, IO CYNEPEYUTh JIOBFOCTPOKOBUM
IHTEpecaM CyCHUIbCTBA B LIJIOMY, & CaM€ CTIMKE CKOPOUEHHSI HAPOJKYBAHOCTI HUKYE
pIBHS TPOCTOro BiATBOpeHHs HaceneHHs. lle Hamae mpoOnemi O3HAK «IACTKU
CyCHiIbHOTO Onaray», >KOAHAa OKpeMa pOAMHA HE NpUHAMAE pIIICHHS «3MEHIIUTH
HACeJCHHS KpaiHW», OJIHAK arperoBaHUil pe3ylbTar pallioHAIBHOI MOBEAIHKU
MUTBHOHIB JJOMOTOCIIOIAPCTB € CaMe TaKHUM.

KmrouoBuM ans cywacHoro eramy gocmimxenHs € migxin . bayma 1 k.
Binbsimcona [5], siK1 eMIipuyHO 10BeNu Ha MaTepiam 78 kpain 3a 1965-1990 pp., mo
came BIKOBa CTPYKTypa, a He aOCOJIOTHHI pPO3Mip HACeJICHHs, BU3HA4Ya€ TEMITH
E€KOHOMIYHOTO 3pOCTaHHS: BUIEPEIKAIbHE 3pPOCTAHHS YacCTKHU IMpare3aaTHOro
HacesleHHs 3a0e3neuyBano pgojarkoBi 1,4-1,9 B. n. mpupocty BBII na nmymy
HAaceJeHHS. ABTOpPU BUAUTWIN Tpu dopMu aemMorpadidyHOTO AUBIACHAY: IUBIICH]
mpaiii, JUBIACHJ 3a0IMaJPKeHb 1 JUBIACHJ JIOACHKOTO KamiTanay, peami3aiis SKuxX
3aJIEKUTh B1Jl BIAKPUTOCTI TOPrOBEJIBHOT MOJITUKHU, MaclITaly 1HBECTHIIII B OCBITY i
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OXOPOHY 3IIOpPOB’S Ta PO3BUTKY HECUIBCHKOTOCTIONAPCHKOi 3aiHATOCTI. JlocBin
«a31UChKUX TUTPIB» Ta [pranail miaTBEpIKYeE, 110 TPUOIN3HO TPETUHY MPUCKOPEHOTO
€KOHOMIYHOTO 3pOCTaHHA LUX KpaiH MOXXHa TMOSICHUTH came JeMorpadiuHuM
YUHHUKOM.

Pa3oM 3 TUM cydacHi JocuiKeHHs (DIKCYI0Th BUUepnaHHs 1poro egekry. P. Koui
ta J[. biiym [6], anami3yroun manenbHi gani 3a 1950-2015 pp. i mporao3yodn nepioj
2020-2050 pp., mnokazamu TpaHchopmario jgemMorpadiuHoOro AUBIICHIY B
«eMorpadiuHuii TArap»: 3pOCTaHHS YacTKH OCi0 MOXMJIOro BIKYy CKOPOYYyBaTHME
mopiyauii npupict BBII y 6inbmocti kpain cBity Ha 0,2—0,4 B. 1., mo 3a 30 pokiB
o3HauaTume kymysnsatuBHi Brpatu BBII y 6-12%. [Ipu oMy aBTOpH HaroJomyoTh,
0 PO3MIMPEHHS y4acTi 0Ci0 CTapIIoro BIKy B PHUHKY Mparll 3a YMOBH 30€peKEeHHS
(GYHKIIOHATBHUX MOXKIIMBOCTEH 3/1aTHE KOMIIEHCYBATH J10 TIOJIOBUHU 1ILOTO €(EeKTY.

OmauM 13 IHCTUTYIIMHUX MEXaHI3MIB ajanTaiii 10 CTapiHHS HACEJICHHS €
dbopMyBaHHA «CpIOHOI EKOHOMIKH», TOOTO CErMEHTa PHHKY, OpPIEHTOBAHOTO Ha
CHOXMBYl MOTpeOU HaceneHHs BikoM noHaja 50 pokiB. 3a ouiHkamu €BpONEUCHKOi
Kowmicii [7], oOcsr cpiOnoi ekoHoMiku B €C HabmmKkaeThest 10 5,7 TPIH €BPO HA PIK, a
Ha 0c10 BIKOM MOHAJ 55 pOKIiB Npumagae OuIbIl HiXK MOJIOBUHA CYKYITHOTO CIIOKUBAHHS
B €Bpocoro3i. lle miaTBepIXKye NPUHIUIOBY MOXIUBICTE MEPETBOPECHHS
aemMorpadiyHOTO BUKJIMKY Ha JKEPeNo EKOHOMIYHOTO 3pOCTaHHS 3a YMOBHU
BUIIEPE/KAIIBHOT ajanTallii 0i3Hec-Mozesnel 1 Aep:kaBHoi nomituku. Iloka3zoBo, 110
MIPUBATHHUM CEKTOP JIEMOHCTPYE ICTOTHO BUIILY IMIBUAKICTh PeakKiiii Ha 3MiHy BIKOBOI Ta
MOKOJIIHHEBOI CTPYKTYpPHU CIIOKUBAHHS, HIK JIep>KaBHI IHCTUTYTH: TiepeOyaoBa Oi3Hec-
MOJIeTIEH Y BiJIMTOBIIH HA 3MIHY CIIOKUBYOI MMOBEIHKA HOBUX ITOKOJIIHb B1I0YBAa€THCS B
MeXax KUIBKOX pOKIB, TOMl fAK e(eKTH Aep>kaBHOI jaemMorpadiuHoi MOMITUKH
MPOSIBIISIFOTHCS JIUIIIE B IOBITOCTPOKOBIH MEPCIIEKTHBI.

Hnst Vkpainm npobOrnemaruka neMorpadiunux —TpaHchopmaiiiii  HaOyBae
0COONMBOI TOCTPOTH B KOHTEKCTI E€KOHOMIYHOi Oe3neku naepxkaBu. CymapHuit
KoedIIlIEHT Hapo/pKyBaHOCTI B Ykpaini y 2025 p. cranoButh Omuspko 1,0,
CIIBBIJTHOIIIEHHSI HApOXEeHb 10 cMepTed 1 mo 2,8, a 4HMCENbHICTh Mpale3aaTHoro
HaceneHHst 3 2021 p. ckopormnacs npubmu3no Ha 40% [8], [9]. 3a mporHo3HUMH
OILIIHKaMH, YHCEJIbHICTh HaceJIeHHS YKpaiHM MOXe CKOPOTUTHUCS 10 25 MIIH 0cCi0 10
2051 p. mporu 51,6 mua y 1991 p. [8]. 3a3nadyeni mnpouecu ¢(HOPMYIOTh
CaMOITIJICUJTIOIOYMI  ITMKJI  JieMorpadiuHoi Jerpajaliii: Jeromnmyssiis IOTIHOI0E
nedIuT Ha pUHKY TIpall, 1110 YIOBUILHIOE EKOHOMIYHE 3POCTaHHS, TTOCUITIOE TIEHCITHE
HaBaHTaXCHHS 1 OIOKETHHUH JEe(IINT, IMOTIPITye€ YMOBH JUIS MOJIO/I Ta CTUMYIIIOE il
eMIrpallito, 5iKa, CBOEI0 YEProlo, MOCUIIIOE JENOomyIsiito. Sk crnpaBeyiMBO 3a3HaYae
E. JliGaHoBa, HaBiTh 32 YMOBM HETAaHOIO MOJBOEHHS HAPOMKYBAaHOCTI €(EeKT BiA
TAKOTO 3PYIIECHHS TMPOSBUTHCA B eKoHOMill jumie udepe3 20-30 pokiB [8], 110
OoOyMOBJIIOE HEOOXIAHICTh PO3MISAAY JeMorpadiuHoi TOJMITHUKUA SK CKJIaJ0BOT
JIOBTOCTPOKOBO1 CTpaTerii EKOHOMIYHOI O€3MeKH, a HE OTIEPAaTUBHOTO pearyBaHHSI.

OTxe, y3araJbHEHHS PO3IISHYTHUX KOHIICMINH T03BOJIsE€ CHOPMYITIOBATH TPH
B3a€MOINOB’sA3aH1 ToJoXkeHHs. [lo-mepie, BikOBa CTPYKTypa HAceleHHS BHU3HaYae
apXITEKTypy €KOHOMIYHO1 O€3IeKH JIep KaBU Yepe3 PUHOK Ipalll, IEHCIHHY CUCTEMY Ta
(QIiCcKallbHY CTIMKICTh, @ palllOHaJbHA PENPOAYKTHBHA IOBEIIHKA OKPEMHX
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JOMOTOCTIOAPCTB 3[aTHAa MOPOKYBAaTH KOJEKTHUBHO HeOakaHMW pe3yabraT —
JenomnysnAiro 0e3 >KOMHOTO I1HAMBIAYalbHOTO «pimieHHs» Tmpo Hei. [lo-mpyre,
neMorpadgpiyHui AUBIJEH]] € YHIKAJIBHUM 1 HEBIIHOBIIIOBAHUM BIKHOM MOMKJIMBOCTEH,
KpaiHu, 1110 HEe CKOPUCTAIMCS HUM Ha eTalll CIIPUSTINBOI BIKOBOT CTPYKTYpH, a YKpaina
HAJeXUTh caMe J0 1€l Kareropii, HOTPeOyIOTh AJBTEPHATUBHUX CTpaTeriid
KOMITIEHCAIlli: TONITUKH 3J0pOBOTO CTapiHHS, aBTOMAaTH3allii BHPOOHUIITBA Ta
KEpPOBAHOI MITPAIliIfHOT MOJIITUKU Ta MOBEPHEHHS TPOMAJISIH 3-3a KOpIoHy. [1o-Tpere,
OCKUIbKM NPHUBATHUA CEKTOp AJalTyeThCsl A0 AEMOrpaiuHUX 3pylIeHb 3HAYHO
IIBUJIINIE 3a JIep)KaBHI I1HCTUTYTH, 3aBJaHHSAM CKOHOMIUHOI TIOJNITUKH € HE TaK
BUTIEPEHKCHHSI PUHKY, K CTBOPEHHS 1HCTUTYILIMHOTO CEpelOBUINA, IO MPHCKOPIOE
Jep>KaBHY aJamnTalliio — 30KpeMa 4epe3 PO3BUTOK CPIOHOI €KOHOMIKH, MiATPUMKY
B1JIHOBJICHHSI JIFOJICHKOTO KaIliTajly Ta y3roJKEHY MITpaIliiiHy MOJITUKY.
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MDKHAPOHUX €KOHOMIYHHMX BITHOCHUH
HamionanpHu# TeXHIYHUN YHIBEPCUTET
«XapKiBCbKUH MOJITEXHIYHUI THCTUTYT», Y KpaiHa

VY cydacHHX JiTEepaTypHUX JDKEpelax aKTUBHO PO3MIAJAOTHCS TMHTAHHS MO0
dbopMyBaHHS Ta BIPOBPKEHHS TAKOTO HAMpsSIMy VIPaBIIHHSA SK  COIiajibHA
BIIMOBIAANIbHICTE. [Ipu 11bOMY i pO3MIISIIat0Th 32 PI3HUMU CYO’ €KTaMU TOCIIOIapIOBAHHS
(6i3HECOM, KOPIOPALIIETO, TAMPUEMCTBOM Ta IHIIUMH O13HEC-CTPYKTYpaMu), 3a pI3HUMU
rajy3siMl €KOHOMIKY (MaIImHOOY/ TyBaHHs1, TOPT1BJIs, CUTEChKE TOCIIOAPCTBO, TPAHCIIOPT
TOILO), & TAKOXK HA JEPKABHOMY Ta MIXKAEP>KaBHOMY DIBHI.

[Tonemika cTOCy€eThCsl, B OCHOBHOMY, CYTHOCTI MOHSITTSI, HOTO KaTeropiaabHOI
OCOOJIMBOCTI, NPHU3HAUYEHHS Ta METH IMIOJA0 3acTocyBaHHsA. Ha wHam mormsg,
HaWOLIBIIO TPOOIEMOI0 BUKOPUCTAHHS I[LOTO HAIpPsMY YIPAaBIIHHS € ToOyaoBa
MeXaHI3My, 3a JOIMOMOTOI0 SKOTO MiAMPUEMCTBO, SIK HAMEHIIHNH JIaHLIOT y CUCTEMI
yHOpaBIiHHA Cy0’ €KTOM rOCTIOAApIOBAHHS, CTBOPIOE YMOBH JJIsI TOCSITHEHHS! OCHOBHOT
METH ¥ IJIEH COLabHOI BIAMOBIJAJILHOCTI.

[ToHsTTS «couiayibHa BiAMOBIAANBHICTE TignpueMcta (CBII)» — mHOTOrpanHe,
TOMY II[0 BOHO Ma€ Ha METI BUPIIICHHS TOJOBHUX 3aBJaHb W00 3a0e3MeueHHs
rapHux, OE3MEYHUX yMOB Mpalli Ta KUTTEIISTILHOCTI MPAIlIBHUKIB MIANPUEMCTBA, a
TaK0X MEIIKAHI[IB PET10HY, JIeé BOHO po3TaiioBaHe. Tomy, BIACHUKH IiIIPUEMCTBA Ta
HOTro KEpIBHUITBO MPUNAMAIOTh PIMICHHS MIOJI0 MAaTepiayibHOTO 3a0e3MedeHHs
MpaliBHUKIB, OXOPOHU Mpalli, COLIAJIBHOIO 3aXMUCTy HAMOUIbII BPA3IMBUX KaTEropiii
pPOOITHHKIB, CTBOPEHHS HAJIKHUX YMOB JIJISl TIPAIli ¥ BIAMOYMHKY Ta 1HIIE. AJe s iX
BUPILIEHHS TOTPIOEH TMEBHMM MEXaHI3M YINpPaBIIHHS MPOIECaMU TMOKpPAILEHHS
KOMEPIIHHOI AiSNTBHOCTI, CKOPOYEHHSI BUTpAT, MIABUIICHHS MPHOYTKOBOCTI 3aJJIs
OTPUMaHHSI ¥ BUKOPUCTaHHS BUIBHUX KOIUTIB JIJIsi HAINpaBJCHHS iX Ha peali3allito
COLIIAJIBHUX IPOrpaM — TOOTO 1le eKOHOMIUYHMM HampsaM. Kpim 11oro, moTpiOHi pi3Hi
IHHOBAIlIHI TPOAYKTH, $IKI CTOCYIOThCS €KOHOMIi MarepiajJbHUX Ta MaJuBHO-
CHEPreTUYHUX PECYpCiB, TEXHOJOTIYHUX HOBOBBEIEHb JJIs TOKPAIIEHHS SKOCTI
MPOAYKITIT Ta MABUIIEHHS i1 €KOJIOTIYHOCTI, BIPOBAKCHHS 3aXO0iB I0JI0 OXOPOHHU
npaili Ta HABKOJIMIIIHBOT'O CEpeIOBUIIa — TOOTO 1€ iIHHOBaIliitHUI HarpsM. [Ipu nbomy,
KOXKHA TaJTy3b Ma€ BJIACHI OCOOIMBOCTI MO0 (OpMyBaHHS TAaKOTO MEXaHI3MY.
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VY poborti [1] aBTOpamMu BUAUIEHO YOTHPU OCHOBHI (PYHKIIIi IIOAO YIPaBIIHHS
MIANPUEMCTBOM — 1H(GOpPMAIIHHO-TIPAaBOBA, BUPOOHMYA, MAPKETUHT-MEHEKMEHT Ta
coulajbHa.

[IpoBeneni MOCTKEHHS OO0 CKJIQAY MOHSTTS «COIalbHA BiAIOBIIAIBHICTh
MINPUEMCTBAY [2], J03BOJIUIIN 3a3HAUYUTH, 1O 1T COIianbHOT PYHKIII HAlpaBIeHO Ha
BUPIIICHHS MUTaHb COIIAJIbHOI BiAMOBIAATBHOCTI MiAMPHEMCTBA MO0 COLIATBLHOTO
3aXHUCTy W MaTepialbHOTO, MOPAJIBHOTO 3a0€3MeUeHHs CBOIX MpPAIliBHUKIB HA OCHOBI
pe(dIEKCUBHOTO YIPABIIHHS TMEPCOHAIIOM, EHEPro3ade3NeuyeHHsT Ta OXOpPOHU
HABKOJIMIITHBOTO cepeoBuia. Bci 111 HanpsiMu TOTpeOyIOTh CyYaCHUX IHHOBAI[IHHUX
pimienb. ToMy MeXaHI3M YNpaBlliHHS COLIAJBHOIO BIANOBILAAIBHICTIO MIJIPUEMCTB
CKJIaJa€Thes 3 0araTboX YacTHH, aji€ OCHOBHHUMHU 3 HUX €: EKOHOMIYHA Ta IHHOBAI[IHA.

ComianpHa GYHKIS yOpaBIiHHS MIANPUEMCTBOM Ma€ YOTUPU HANpsAMU il —
COLIaJbHUI 3aXUCT W YHpaBIiHHA TEPCOHAIOM, COIajibHE, EHEpPreTU4He
3a0e3MeueHHs] Ta OXOpPOHA HAaBKOJIMIIHBOTO CepeloBUIla. BoHM mnoTpedyroTh
MOCTIHHOrO BJIOCKOHAJEHHS 3a PaxyHOK BIPOBA/KEHHS I1HHOBAUIMHUX PIIICHb
(iHHOBAIIHHUX TPOAYKTiB). Po3risHemo ix aetanbHime (Tabmuis 1).

Tabaung 1. Hanpsmu ynpaBiiHHS OIATPUEMCTBOM 3a COLIAJIBHOKO (QYHKIUEIO

Hamnpsim ynpasniasas | 3axoau 3 ynpaBiIiHHSI Hii mono BrpoBamkeHas | CkimagoBa
CBII 3a couianbHOIO MeXaHi3My
GyHKITEO ynpasiinas CBII
1. ComiansHut Po3pobxka i | TTomyxk nonartkoBux | ExoHomiyna "
3aXHCT 1 YIPABIIHHA | BIPOBAKCHHS JoKepen (piHaHCYBaHHS; iHHOBali{HA
MepPCOHAIOM couianpHUX  mporpam | BeraHoBieHHs HOBHX
3aXMCTy Ta PO3BUTKY | MAXOMIB 10 (hopMyBaHHS
nepcoHaIy COLIAJIbHUX MPOrpam
2. ComianpHe Po3podka i | ITomyk pe3epBiB ekoHOMIi, | EkoHOMIUHA 71
3a0e3MneueHHs BIIPOBAJIKEHHS JOIaTKOBUX  (DIHAHCOBUX | IHHOBAIlIHA
COollaJIbHUX IporpaM 3 pecypciB
MaTepiaTbHOrO
3a0e3neueHHs
MIPAIliBHHUKIB
3. Eneprernune Po3pobka it | [lobynoBa cydyacHux cxem | EkoHomiuna i
3a0e3MeuyeHHs BIIPOBA/KCHHs 3axo/iB | (0amaHciB)  3a0esnedeHHs | iHHOBaIliiiHa
jaa(ei(e) 3aM1HU | HAJIUBHO-CHCPICTUYHHUMU
MMEPBUHHUX JoKepen | pecypcaMu UBHPO6HI/IIITB0,
BTOPUHHIMH a6o | IEPCOHANT i HaceJeHHs
aNbTePHATHBHUMHM IUBIXOM BIIPOBAKCHH
€KOHOMIYHO BUT1IHUX
TEXHOJIOTIYHUX  TPOIIECIB,
o0nagHaHHA, 3axOdiB 3
oprasi3ailii BUpoOHMIITBA.
4. Oxopona Po3pobxka i | OOrpyHTYBaHHS Exonomiuna u
HAaBKOJIUILIHHOTO BIIPOBA/DKEHHS 3aXOiB | ZOUUIGHOCTI  IPOBEICHHS | iHHOBAIliiiHA
cepeoBHILA 3 OXOPOHHM | yTHII3alii IIKIJTUBHX
HABKOJIUIITHBOT'O BUKHIIIB ¥ Ta3iB (0COOJMBO
CepenOBHIIA KOKCOBHX), . YTHITI3aIs
TETIOCHEePTil, 3aCTOCYBaHHS
000pOTHOTO
BOJIOTIOCTAYaHHS Ta iHIIIE.

75



Global Trends in Science, Technology and Economy

[TuTaHHs comiaqbHOTO 3aXUCTY ¥ yIpaBIiHHS IEPCOHATIOM Ha PiBHI HiANPHEMCTBA
BHMAararoTh TOIIYKY JIOJATKOBUX JpKepen (piHaHCyBaHHS COLaIbHUX mporpam. Tomy
el HampsM MOKe OyTH SIK €eKOHOMIYHHMM, TakK 1 1HHOBaLIMHUM, OCKLJIbKH HEOOX1AH1
IHHOBAII1MH1 YIPaBIIHCHKI PIIIEHHS MIOJI0 MONIYKY (hiHAHCOBHX PECYPCIB.

CouilanpHe 3a0€3MEYeHHS CTOCYEThCA, B  OCHOBHOMY, MAaTepiaabHOTrO
3a0e3MeyeHHs, TOMYy II€¢ EKOHOMIYHMIN HampsM, aie g #Horo ¢opMmyBaHHA
MPOBOJIUTHCA TIOWIYK JiKepen (iHAHCYBaHHS 3a JIONOMOTOI0  1HHOBAI[IMHUX
YOPaBIIHCHKHUX PIIIECHb.

B ymoBax pgedinuTy NEepBUHHHUX EHEPrOHOCIIB, MPOMMCIIOBI MiANPUEMCTBA
3M1MCHIOIOTH TMOIIYK iX €KOHOMII IIJIIXOM YacTKOBOI ab00 MOBHOI 3aMiHM MEPBUHHUX
BTOPUHHUMHU a00 ajJbTEePHATUBHUMH JKepelaMu eHeprii. [Ipuuomy migmpueMcTBa
HaMararThCsl BUPIIIYBaTH MAJUBHO-EHEPreTUYHI MPOOJIEMH 1 CBOIX MpalliBHUKIB, 1
MEIIKaHI[IB PETiOHIB, ¢ BOHU MPaIio0Th. JJii 1bOro moTpiOHI HOBITHI TEXHOJOTII,
oOJlalHaHHS, CyyacHa TEXHIYHA MiATOTOBKAa BUPOOHMIITBA Ta iHIIe. [Ipu peanizamii
BIJINOBIJTHUX 3aX0Jl1B pO3pOOJISIOTHCS Ta BOPOBAIKYIOTHCS:

— KOHCTPYKTOPCBHKI PIIICHHS CTOCOBHO MOJCPHI3aIii Ai0Y0ro OONaJHaHHSA,
npuaoanHs a0o MoOyI0BU HOBOTO, Y TOMY YHCJI1 YTHIII3allIMHOTO;

— TEXHOJIOTIYHI pIIIEHHS MO0 BIOCKOHAJICHHS TEXHOJIOTTYHUX TMPOLECIB 3
TpaHcopmarlii BTOpUHHUX a00 ajlbTEPHATUBHHUX JDHKEpENl €HEprii y BUPOOHUYHUU
MPOLIEC, IO CIPHUSIE MIIBUILIEHHIO EHEPreTUYHOI €(DEKTUBHOCTI Ta €KOHOMIi BUTpPAT Ha
MaJMBHO-CHEPTETUYHI PECYPCH;

— OprasizaiiiiHi pillleHHs, SIKI CTOCYIOThCA IUIAHYBaHHS (PO3pPaxyHKIB II0JI0
BUKOPUCTAHHSI BTOPUHHUX 200 albTepHATUBHUX JHKEPET €HEPrii y X071 BUPOOHUYOTO
Mpoliecy, HaBaHTXKEHHS OOJaJHAHHS, PyXy MaJUBHO-EHEPreTUYHUX PECYpCiB),
3a0e3neueHHs (MepcoHANIOM, OOJIagHAHHSAM, MaTepiaibHUMU pecypcaMu) Ta
MPOEKTYBaHHS (MIPOEKTYBaHHS YYacTKIB Ta II€XiB, IUIAHYBAaHHS pPO3TalllyBaHHS
yTUJII3alIiHOr0 00JIaIHaHHS Ta OOJIaJiHaHHA 1[0/10 TpaHchopmallii BTOPUHHUX a00
ATBTEPHATUBHUX JIKEPEI y TIEPBUHHI).

[luTaHHS OXOPOHM HABKOJMIIHBROTO CEPEJOBHINA JOMUIBHO BITHECTH O
IHHOBAIITHOTO HampsiMy, TOMY IO €KOJIOTi3allisi BHUPOOHMIITBA 3MIHCHIOETHCA B
OCHOBHOMY IILJISIXOM BIPOBA/KEHHSI CyYaCHUX 1HHOBAIIMHUX MPOAYKTIB TaKUX SK:
yTUII3allis IIKIJIMBUX BHUKUJIB M Ta3iB (KOKCOBMX), YTWJI3allil TEIJIOCHEPrii,
3aCTOCYBaHHS 0OOPOTHOT'O BOJIONOCTAYaHHS Ta 1HIIIE.

Takum 4YMHOM, YNpaBIIHHA NIAIPUEMCTBAMU 3A1MCHIOETBCS 3a YOTUPMA
byHKIisiIMH — 1HGOpPMAIIMHO-TIpaBOBa, BUPOOHWYA, MAPKETUHT-MEHEIKMEHT Ta
comiasibHa. OCTaHHS Ma€ YOTUPU HANPSIMU Jii — COLIAJIbHUM 3aXUCT ¥ yNpaBIliHHS
MEPCOHAJIOM, COIliajibHE, €HEepreTHYHe 3a0e3MeUeHHsI Ta OXOPOHA HABKOJIUIIHHOTO
CEpEeNOBUINA, IO BIJAMOBIAAIOTH CYTHOCTI IOHATTS «COIiaJIbHA BIIMOBIIAIBHICTD
nignprueMcTBay. OyHKIIT yOpaBliHHS € YaCTUHOK MexaH13My. BOHM NOKa3yloTh
HaIpsiM HOT0 BUKOPUCTAHHS — EKOHOMIYHUH Ta iHHOBaIliitHu#. ToMy y mojganbiioMmy
JOCJIDKEHH]  JIOUUIBHO  PO3MJISiAATH  OCOOJMBOCTI  MOOYJIOBU  €KOHOMIKO-
IHHOBAIITHOTO ~ MEXaHi3My  yNOpaBIiHHSA  COIIAJBbHOK  BiJIMOBIAAIBHICTIO
MIMPUEMCTRA.
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1. Introduction

Requirements elicitation is the initial and most communication-intensive stage of
requirements engineering, during which stakeholder needs, expectations, and
constraints are identified and gathered. The quality of this stage largely determines the
success of an entire software project, since incomplete or misunderstood requirements
discovered late in development lead to substantial rework and cost overruns.

Classical elicitation techniqgues — interviews, workshops, observation,
questionnaires — depend heavily on the skills and availability of the requirements
engineer, are time-consuming, and are prone to interviewer bias and communication
gaps between analysts and stakeholders. A further well-known obstacle is tacit
knowledge: information a stakeholder possesses but does not explicitly articulate,
which leads to incomplete requirements and, ultimately, to a product lacking essential
functionality (Nizamani et al., 2025).

In recent years, artificial intelligence tools, in particular large language models
(LLMs), have begun to be applied directly to the elicitation stage: conducting or
assisting interviews, generating clarifying questions, and extracting requirements from
unstructured sources such as interview transcripts, user reviews, and support tickets.
Empirical evidence indicates that ChatGPT can enhance elicitation, documentation,
and validation activities, offering benefits such as efficiency in idea generation,
reduction of human errors, and increased productivity, while also revealing challenges
related to data bias and hallucinations (Marques et al., as cited in Costa et al., 2025).

The purpose of this work is to analyze the possibilities and limitations of using Al
tools to support the requirements elicitation stage of software development.

The objectives of the study are as follows:

— to review the main challenges of requirements elicitation that motivate the use
of Al tools;

— to systematize the classes of Al tools applied to elicitation and the tasks they
support;

— to identify the main limitations and risks of Al-assisted elicitation;

— to outline promising directions for further research.
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2. Overview of the Subject Area

Requirements elicitation is the process of gathering, identifying, and exposing
stakeholder needs through structured interviews, collaborative workshops,
observation, and surveys. As the first activity of the requirements engineering process,
elicitation determines the raw material for all subsequent analysis, specification, and
validation work, and errors introduced at this stage tend to propagate through the rest
of the development lifecycle.

Sources of elicitation difficulty. The elicitation process is complicated by several
well-documented factors: the problem of scope (requirements that are insufficiently
detailed, precise, or feasible), the problem of understanding (miscommunication
between developers and clients), and tacit knowledge that stakeholders hold but do not
verbalize. Natural-language requirements also lack structured syntax, which introduces
ambiguity, complexity, and vagueness that make requirements difficult for all
stakeholders to interpret consistently (Nizamani et al., 2025).

Classes of Al tools relevant to elicitation. Several categories of Al tools are
applied to elicitation tasks. Conversational LLM interfaces (e.g., ChatGPT, DeepSeek)
are used directly by analysts or students to generate requirements from transcribed
interviews (Costa et al., 2025). Purpose-built chat-bot agents are designed to conduct
elicitation interviews autonomously, asking stakeholders questions and adapting the
dialogue to their responses (Studer et al., 2025). Text-mining and NLP pipelines built
on LLMs extract requirements-relevant information from unstructured sources such as
app store reviews and support tickets. Finally, instruction-tuned, task-specific LLMs
are fine-tuned specifically for requirements generation and elicitation support rather
than relying on general-purpose chat interfaces (Ataei et al., 2025).

3. Directions of Applying Al Tools in Requirements Elicitation

Extracting requirements from elicitation interviews. LLMs are used to generate
functional and non-functional requirements directly from transcribed stakeholder
interviews. A comparative study of ChatGPT-4 and DeepSeek-V3 on two real-world
case studies found that ChatGPT-4 was more precise, particularly for non-functional
requirements, while DeepSeek-V3 was more efficient; both models, however,
struggled with ambiguity and correct requirement categorization, underscoring the
continued need for human supervision (Costa et al., 2025).

Automating the interview process itself. Beyond post-hoc analysis of transcripts,
LLM-based chat bots have been designed to conduct elicitation interviews with
minimal human involvement. One such system, evaluated across 33 simulated
stakeholder interviews, made a similar number of errors to human interviewers,
extracted a large share of the relevant requirements, and generated context-dependent
follow-up questions, though full automation was not achieved and some requirements
were still missed (Studer et al., 2025). Free-form LLM interviewers, however, have
also been shown to struggle with uncovering implicit requirements and tend to produce
generic questions in early-stage dialogue, motivating more structured, ontology-guided
elicitation agents (Zhang et al., 2026).

Generating interview scripts and clarifying questions. LLMs are applied to
generate elicitation interview scripts tailored to a given business context, incorporating
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both relevant use cases and common mistakes made by novice analysts, thereby
supporting less experienced requirements engineers in preparing structured interviews
(Ferrari et al., 2023).

Mining unstructured feedback sources. A substantial body of work applies LLMs
to extract requirements-relevant information from app store reviews, support tickets,
and other unstructured user feedback. LLMs are used to comprehend nuanced language
patterns, discern user sentiment, and extract key insights from diverse feedback
sources, accelerating elicitation and giving developers deeper insight into user needs
(Sultana et al., 2024). Domain-specific pipelines further combine LLMs with
contextual filtering to mine reviews relevant to particular requirement categories, such
as privacy or ethical concerns, without relying on labeled training data (Nadeem et al.,
2025).

Structuring and summarizing collected information. Al tools are also used to
classify, cluster, and summarize large volumes of elicited material — for example,
categorizing app reviews by polarity, topic, and type (bug report, feature request,
praise) — which reduces the manual effort required to convert raw feedback into
structured requirement candidates (NLP4RE Community, 2025).

Summary. Taken together, these directions show that Al tools can support
requirements elicitation both by augmenting the traditional interview-based process
and by opening up new, previously underused sources of requirements such as user
reviews and support tickets. Their contribution ranges from full automation of narrow
subtasks (e.g., review classification) to decision support for human analysts (e.g.,
interview script generation), while requirement extraction from real stakeholder
dialogue still requires human oversight.

4. Limitations and Risks

Despite encouraging results, Al-assisted requirements elicitation faces several
limitations that constrain its unsupervised use in practice.

Handling ambiguity and categorization errors. Even leading LLMs exhibit
limitations in handling ambiguity and correctly categorizing extracted requirements as
functional or non-functional, which means generated output still requires expert review
before being treated as authoritative (Costa et al., 2025).

Difficulty uncovering implicit requirements. Free-form LLM-driven interviews
tend to generate generic, shallow questions, particularly in early dialogue stages, and
struggle to surface tacit or implicit requirements that a skilled human interviewer would
probe for through follow-up questioning (Zhang et al., 2026).

Incomplete automation. Even purpose-built elicitation chat bots do not achieve
full automation: a portion of relevant requirements is typically missed, and the greatest
practical benefit is currently seen in scaling interviews across many stakeholders rather
than fully replacing the human interviewer (Studer et al., 2025).

Data bias and hallucination. As with other generative-Al applications in
requirements engineering, elicitation support tools are subject to data bias and
hallucination, which can introduce fabricated or misleading requirement candidates if
outputs are not verified against the original source material (Costa et al., 2025).
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Reliability of mined feedback sources. User reviews and similar feedback
channels are susceptible to fake or low-quality entries, and LLM-based mining
pipelines must account for such noise to avoid deriving requirements from
unrepresentative or manipulated input (Sultana et al., 2024).

Confidentiality of stakeholder data. Interview transcripts and support
communications often contain sensitive business or personal information; processing
them through cloud-based Al tools raises data-protection concerns that must be
addressed through appropriate organizational and technical safeguards.

5. Conclusions

The analysis shows that Al tools, and large language models in particular, are
increasingly applied across the requirements elicitation stage: extracting requirements
from interview transcripts, conducting or supporting elicitation interviews, generating
interview scripts, and mining unstructured user feedback such as app reviews and
support tickets. These applications can reduce manual effort, improve scalability across
many stakeholders, and surface requirement candidates from sources that were
previously impractical to analyze at scale.

At the same time, current Al-assisted elicitation tools remain limited by
difficulties in handling ambiguity, a tendency to miss implicit or tacit requirements,
incomplete automation, susceptibility to hallucination and data bias, and the need to
safeguard confidential stakeholder information. Consequently, Al tools are best
positioned as an augmentation of, rather than a replacement for, human requirements
engineers at this stage.

Promising directions for further work include:

— developing ontology- or structure-guided elicitation agents that better uncover
implicit requirements;

— combining LLM-based interview automation with human-in-the-loop
verification for scalable, trustworthy elicitation;

— improving robustness of feedback-mining pipelines against noisy or
manipulated user input;

— investigating privacy-preserving deployment options for processing
confidential stakeholder data;

— conducting further real-world, industrial evaluations of Al-assisted elicitation
beyond simulated or classroom settings.
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The digital transformation of organizations, and of higher-education institutions,
turns the integration of external information services into a routine yet increasingly
complex task: a web-oriented information system (IS) must simultaneously interact
with state registries, identity and accounting services, learning platforms, and legacy
corporate systems, each exposing its own protocols, data formats, and access
constraints [1]. Managing this heterogeneity by direct point-to-point connections leads
to tight coupling, scattered security logic, and fragility: every change in an external
interface propagates into the core, and adding or replacing a service becomes costly.
Consequently, the practical value shifts from the choice of a particular protocol to the
choice of architectural abstractions that keep the integration contour open and
manageable. This study focuses on two such abstractions - the APl Gateway and the
Adapter - and their role in the integration architecture of a web-oriented IS.

The API Gateway is an abstraction of a single-entry point placed at the boundary
between external clients and the internal services of the system. It concentrates cross-
cutting concerns - request routing, transformation of protocols and data formats,
enforcement of security policies (authentication and authorization, validation of JSON
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Web Tokens), traffic control, and observability - in one controllable place [2, 3]. By
hiding the internal service topology behind a stable interface, the gateway decouples
clients from the implementation of the system and reduces the combinatorial
complexity of "point-to-point” integration to a single mediated point, which is essential
when the number of internal services and external consumers grows [4]. Depending on
client needs, the gateway may act as a simple reverse proxy, as a request-aggregating
facade that composes a response from several internal services, or as a set of tailored
gateways following the Backends-for-Frontends approach.

The Adapter is an abstraction of a translation layer placed at the boundary between
the core of the system and a specific external system. Each adapter encapsulates the
peculiarities of one dependency and converts its interface into an internal, formalized
contract, performing protocol and format translation and data mapping [5]. This
isolates the heterogeneity of the external environment from the internal business logic:
the core remains independent of external implementations, read-only import from
registries is confined to the adapter, and even a "black-box" legacy system reachable
only through a restricted interface can be integrated without leaking its constraints into
the rest of the architecture [6]. Adapters differ in direction and interaction style: an
inbound adapter exposes an external request or event to the core, whereas an outbound
adapter lets the core reach an external service, and either may be synchronous or
asynchronous, so the same abstraction accommodates both real-time queries and
deferred data synchronization.

The two abstractions operate at different levels of the integration contour and
complement each other (Table 1). The gateway is a single, shared component that
mediates the external boundary of the system horizontally, whereas an adapter exists
per external dependency and mediates it vertically. Together they define an open
integration architecture in which requests flow as: external clients, APl Gateway,
internal core and services, Adapters, external systems. Openness follows directly from
this separation: new capabilities are added by introducing new adapters and gateway
routes, without modifying the core.

Table 1. APl Gateway and Adapter as integration abstractions
Characteristic API Gateway Adapter
Position in the Boundary between external clients Boundary between the core and each

contour and the system (single, shared) external system (one per
dependency)
Main Routing, protocol/format Translation of an external interface

responsibilities

transformation, security policy
enforcement, traffic control,
observability

into an internal contract; data
mapping; isolation of heterogeneity

What it decouples

Clients from the internal service
topology

Core logic from external systems’
implementations

Typical
applicability

Unified entry point for
heterogeneous services

Read-only import from registries;
integration of legacy black-box
systems
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The proposed use of the two abstractions yields several benefits. Openness and
extensibility: the ecosystem is extended by adding adapters and routes rather than by
rewriting the core. Centralized security: authentication and authorization are enforced
consistently at the gateway and adapters [7, 8, 9]. Maintainability and scalability: cross-
cutting concerns are localized, external changes are absorbed by the corresponding
adapter, and, because the gateway and each adapter are self-contained components with
narrow responsibilities, they can be deployed and scaled independently as separate
services so that a heavily used adapter or the gateway itself can be scaled without
affecting the rest of the contour.

At the same time, both abstractions introduce costs that must be managed.
Concentrating traffic and cross-cutting logic in the gateway makes it a potential
performance bottleneck and a single point of failure; this is mitigated by keeping the
gateway stateless, replicating it behind a load balancer, and scaling it as an independent
service, as noted above. A large number of external dependencies may lead to a
proliferation of adapters and duplicated integration logic; this is contained by defining
a uniform adapter contract and, where possible, generating adapters from formal
interface specifications, so that the maintenance effort grows linearly with the number
of dependencies rather than combinatorially.

Because all external traffic passes through the gateway and each external
dependency is reached through its own adapter, the integration contour acquires natural
points of observation and control. The gateway centralizes logging, metrics, and
distributed tracing with correlation identifiers across requests, whereas each adapter
localizes the monitoring of a single external system’s availability and latency; together
they make a failure easier to attribute to a specific component or dependency. The same
points allow resilience mechanisms - timeouts, retries, and circuit breakers - to be
applied per dependency within an adapter, so that a slow or unavailable external service
degrades gracefully instead of propagating faults into the core.

The abstractions also insulate the system from the evolution of external interfaces.
When an external service changes its interface or releases a new version, the
corresponding adapter absorbs the change by re-mapping it onto the stable internal
contract, so that external versioning does not propagate into the business logic. On the
client side, the gateway can expose versioned routes and direct them to the appropriate
internal implementations, enabling a gradual migration of consumers without breaking
existing integrations. In this way the impact of change is confined to a single, well-
defined component, which is a key reason why the architecture remains open to
extension over time.

Thus, the API Gateway and the Adapter form the backbone of an open integration
architecture for a web-oriented IS: the gateway provides a single, policy-enforcing
entry point, while adapters encapsulate and translate heterogeneous and legacy external
systems into a uniform internal contract. Their combination allows the controlled,
extensible integration of external services, including those available only through
restricted interfaces, which makes the approach suitable for practical implementation
in the digital ecosystems.
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[udporizaillis cycniabCTBa B yMOBax riio0aizallii iCTOTHO BILUIMBA€E HA PO3BUTOK
CYJIOBO-€KCIIEPTHOI JisSIIbHOCTI.

[TosiBa HOBHMX 1H(QOpPMALIMHUX TEXHOJOTIM B ymMoBax rioOaiizaiii 3MIHIOE HE
auiie O0'€KTH EKCHEepTHOro IOCTiIKEHHS, a ¥ MIAXOAW 10 oprasizaimii poOoTu
EKCIIEPTHUX YCTAHOB.

CyuacHi 3MIHM 3YMOBIIIOIOTH HEOOXIAHICTb OHOBJICHHS  METOJAMYHOTO
3a0e3ne4YeHHs, yI0CKOHAJICHHSI HOPMATUBHOTO PEryJIIOBaHHS, MOJICPHi3allli TEXHIYHOT
0a3u Ta po3BUTKY NpOo(deCciitHMX KOMIIETEHTHOCTEN CYJIOBUX €KCIIEPTIB.

OcTraHHIMH pOKaMH CIIiJi 3a3HAYUTH CTaJIe 3POCTAHHS KIIBKOCTI MPOBEICHUX
EKCTIEPTH3, TOB'sI3aHKUX 13 JOCIIKCHHAM U PoBoi 1HDOpMaITii.

[IpenmMeToM eKCIEPTHUX JOCIIDKEHb JeJall YacTille CTaloTh CMapTQOHH,
KOMIT'IOTEpHA TEXHIKa, €JIEKTPOHHI JOKYMEHTH, XMapHi CEpBICH, COIIaIbHI Mepexi,
MECEH/IKEPH.

CyyacHi 3710YMHU Ta TPABOMOPYIICHHS 3aJUIIAIOTh HE JIMIIE MaTepiaibHi, a i
U (poBI CHIAM, SIKI MOXKYTh MAaTH BUpIIIAIbHE T0KA30BE 3HAYEHHS.

[udpoBi maHi CyTTEBO BIAPI3HSIOTHCS BiJ TPAAULIMHUX OO0'€KTIB CyAOBOT
eKcrepTu3u. BoHM MOXyTh IIBUIKO KOMIIOBATUCS, 3MIHIOBATHCS a00 BUJAISATUCS O0€3
BUUMHUX O3HAK BTPYYaHHS.

Opna 1 Ta cama iH(QOpMaIlig MOXKeE OJJHOYACHO 30epiraTucs Ha pi3HUX UMPOBUX
HOCIIX a00 Yy XMapHOMY CXOBHWIIl. 3a TaKUX YMOB JOCIIKEHHS HU(PPOBUX CIIIAIB
noTpedye CIelialbHUX MMAXOMIB 1 CY4YacHHMX METOJUK, fKI BpPaxXOBYIOTh iX
ocobimBocrti [1, c. 20].

VY 3B'A3Ky 3 UMM Mepel CyJAOBUMH EKCIEpPTaMU OHOBIIOIOTHCA MpodeciiiHi
3aBJaHHS.
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CynoBi ekcrepTd MOBHHHI 3aliMaTHCSl BCTAHOBJICHHSM HasBHOCTI IU(POBOT
1H(bOopMarlii, BU3HAYATH ii 3MICT 1 JIKEPEJIO MOXOKEHHS, BUSBJISITH O3HAKU BTPYYaHHS,
3MiHM 44 pasibcudikallii, 32 MOKIMBOCTI BIJHOBIIIOBATH BTPAYEHI JIaHi.

BukonanHs Takux JOCIHIKEHb BUMAra€ MOEIHAHHS TPAJAUIIINHUX EKCIIEPTHUX
3HaHb 13 Cy9aCHUMH [U(PPOBHUMH KOMIIETEHTHOCTSIMH.

[TocriifHe CcBO€YacHE OHOBJICHHS METOAMYHOTO 3a0€3MEYeHHS € BaXIUBOIO
YMOBOIO  PO3BHUTKY  CYIOBO-EKCIEepTHOi  AistibHOCTI. [ludpoBi  TexHosorii
BIJIPI3HSAIOTHCS HAJA3BUYANHO IIBUAKUM PO3BUTKOM.

Koxen neHp 3'SBISIOTHCS HOBE MpOrpaMHe 3a0e3MedeHHs], Cocoou mepenadi
METOJMKH TIOBMHHI aIaNTyBaTUCS JI0 HOBUX 00'€KTIB 1 CITOCOOIB TOCIIKEHHS.

[Ipodeciitna MiATOTOBKA CYJOBUX E€KCIIEPTIB MAa€ HE MEHIIIOTO 3HAUCHHSI.

EdextuBna pobora 3 1uppoBUMH JOKa3aMH MOTpedye Oe3nepepBHOTO
OHOBJICHHS 3HaHb 1 TPAKTUYHUX HAaBUUOK.

CyyacHuil ekcnepT Ma€ BOJOJITH JIOCTaTHIM pIBHEM LU(POBOI IPaMOTHOCTI.
Came noegaaHHs TPoQeCiHHOT MiATOTOBKH, CY4aCHOT'0 METOIMYHOTO 3a0€3I1eUeHHs Ta
BUKOPUCTAHHS IU(PPOBUX TEXHOJOT1H € HEOOXITHOIO YMOBOIO 3a0€3MeUeHHs SIKOCTI1 i
JIOCTOBIPHOCTI Cy/I0BO-EKCIIEPTHUX JTOCIIIKEHb.

BaxxnuBuM HampsiMOM PO3BUTKY CYJIOBO-€KCIEPTHOI AISUIBHOCTI € IHTerparfis
U (PPOBUX TEXHOJIOTIH y MOBCAKACHHY POOOTY EKCIIEPTHUX yCTaHOB. BUkopucTaHHS
aBTOMATU30BaHMX 1H(GOPMAIITHUX  CHUCTEM, CHEIIadi30BaHOT0  IPOrPAMHOTO
3a0€3Me4YeHHs, JIEKTPOHHOI'0 JOKYMEHTOO0OIry Ta HU(PPOBUX IHCTPYMEHTIB aHaNI3y
3HAYHO CIPOIIY€ BUKOHAHHS OKPEMHX EKCIepTHUX Tmpouenyp. Taki pimeHHs
JOTIOMAaraloTh pPalioOHaJbHO OpPraHi3yBaTH PoOOOTY, CKOPOTUTU CTPOKU IMPOBEACHHS
EKCIIePTH3 1 MiJIBUIUTHU SKICTh EKCIIEPTHUX JTOCITIIKEHb.

OnHuM 13 MEPCIEKTUBHUX HAMPSAMIB € BUKOPUCTAHHSA TEXHOJOTIA IITYYHOTO
THTETIEKTY.

[Toxa3oBuM TpUKIAJAOM CTaja Cy/0Ba MOPTPETHA €KCIepTH3a Yy CIpaBi MO0
PO3CTPLTY YKpaiHCHKOTO BiHiChKOBOCITY)O00BIsSI Onekcanapa MairieBcbkoro. Lle OyB
MEPIINA BUMAJAO0K 3aCTOCYBAaHHS IITYYHOTO IHTEJEKTY TiJ 4ac MPOBEICHHS TaKOTO
BUJIY €KCIIEpPTH3 B Y KpaiHi.

He3Baxaroun Ha HHU3BKY SKICTh Bijeo3anucy Ta (oromarepiaiiB, HU(POBI
TEXHOJIOT1I JomoMoryiu ekcrnepraMm KuiBChbKOro HayKOBO-JOCHITHOTO 1HCTHUTYTY
CYJIOBUX €KCIIE€pTH3 BCTAHOBUTH 0COOY 3aru0ioro BiChbKOBOCTYkO0BIs [2, ¢. 119].
Ileit mpukiIam MIATBEPAWB, IO INTYYHHH IHTEJIEKT MOXKE CTaTH €()EKTHBHUM
JOTTOMI>XHUM 1HCTPYMEHTOM TIiJ] 4ac TOCIIKEHHSI CKIaIHUX ITU(OPOBUX 00'EKTIB.

He wMeHm mepCleKTHBHUM € BHUKOPHCTAaHHS TEXHOJOTIH TPUBUMIPHOTO
moxemoBanHs. [lin yac cyqoBux mopTpetHux ekcreptus 3D-moxeni JaioTh 3MOry
BIJITBOPIOBATH O0JIMYUs Y MOTPIOHOMY paKypci, 3MIHIOBaTH MacIITa0 300paKeHHs Ta
BUKOHYBAaTH TOYHI BUMIPIOBAHHSI OKPEMHX O3HAK.

KpiMm TOr0, BOHM J03BOJISIOTH HAOYHO MPEJICTABUTH PE3YJbTATH JOCIHIIKCHHS,
10 MiABHUIILYE 3PO3YMUTICTD 1 IEPEKOHIUBICTh EKCIIEPTHOT'O BUCHOBKY [3, ¢. 90].
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OT1xe, 1MPPOBI TEXHOJIOTIi ITOCTYNOBO CTAIOTh HEB1/I'€MHOIO CKJIJ0BOIO CY0BO-
eKCIIEpPTHOI JiANBHOCTI. IX BHUKOPMCTaHHS He JIMIIE PO3IIMPIOE MOMKIUBOCTI
MIPOBE/ICHHS €KCIIEPTHU3, a i MIIBUIILYE iX TOYHICTh, ONIEPATUBHICTH Ta 00'€KTUBHICTD.

Boanouac mudposa TpancopMmaiiis morpedye KOMIUIEKCHOTO Miaxony. Bona
nepeadayae  OHOBJIEHHA METOAMYHOIO 3a0e3ledYeHHs, PO3BUTOK IU(POBUX
KOMIETEHTHOCTEH CyI0BUX €KCIEPTIB, MOJEPHI3AIliI0 MaTepialbHO-TEXHIYHOI 0a3u Ta
NoJajbllle BIPOBAKEHHS CY4YacHUX 1H(QOpPMALIMHUX TEXHOJOTIM y NpPaKTUKY
EKCIEPTHUX JTOCIIIKEHbD.

JIuiie 3a TakMX yMOB MO’KHa 3a0€3I€UYUTU BUCOKY SIKICTb CYJIOBO-€KCIIEPTHOI
JUSTTBHOCTI Ta 11 BIJMOBIAHICTh CY4YaCHUM BUKJIUKAM.

CnucoKk BHKOPHMCTAHMX JIKepeJt

1. Bceryn no undgpoBoi kpuMiHamiCTUKH : HaBYanbHU# nociOHuk / B.1O. llemniToko,
M. B. llleniteko, K. B. Jlatum, M. B. Kanycrina, €. €. Jlemugona; 3a pea. B. 1O.
[lleniThka ; Ham. ropua. yu—t im. SpocnaBa Myaporo. Xapkis : [IpaBo, 2025. 124 c.
2. 3apyupkuii B. A. IHpopmariitHO-T0BIAKOBE 3a0€3NCUCHHS CYIOBUX SKCIIEPTH3 K
HayKkoBa kareropis. Kpuminamicrtuka i cyaoBa ekcrieptusa. 2020. Bun. 61. C. 118-124.
3. Kosanenko A. B. IlepcnextuBu 3ampoBaxeHHs 3D—TexHonoriii B Cya0BO—
eKCTEePTHY MIsUIbHICTh. KpumiHamicThka Ta cynoBa ekcneptusza y XXI cTomiTTi :
Marepiaii BceyKkp. Hayk.—mpakrt. cemiHapy (KuiB, 30 TpaBus 2024 p.). KuiB :
JHJIEKI MBC VYkpainu, 2024. C. 89-91.

OCOBJIMBOCTI TIPABOBOI'O CTATYCY
FOPHIMYHUX OCIB Y MEPEXITHUI MMEPIOJ;:
CYYACHI BUKJIMKU TA IEPCIIEKTUBH PO3BUTKY
3AKOHOJABCTBA

I'ybapeBa SIna BaaaucaasiBHa

3100yBay BUIIIOT OCBITH,

u.1. 103-344,

HaykoBuii kepiBHUK:

Oo0ymenko Harajnis MukoJiaiBHa

1.10.H, mpodecop

Kadenpa 1muBuUIbHO-TIPABOBUX TUCIUILIIH

JIHITPOBCHKUIA JE€p>KaBHUIM YHIBEPCUTET BHYTPIIIHIX CIIpaB, Y KpaiHa

3 28 cepnus 2025 poky BigOysiocs ckacyBaHHS ['0CmoapCchKoro KOJEKCY
VYkpainu, a BiiTak BiiOyBCs MOBHH MTEPEXil PETyIIOBAHHS TOCIOAAPCHKOI AISUTHHOCTI
IOpUIMYHKUX 0C10 Ty0J1iyHOro nmpaBa HopMaMu L{uBinepHOTO KOeKCy YKpainu (nam —
K VYkpainu) Ta cremianbHux 3akoHIB. CIemialbHUM 3aKOHOM, SIKHH PETyiIo€e
rOCIOJAPChKy MISUIBHICTh IOPUAMYHUX OCIO, Michs cKacyBaHHS ['ocmomapchbKoro
KoJiekcy Ykpainu € 3akoH Ykpainu “TIpo ocoOmMBOCTI perysiroBaHHS AiSUTbHOCTI
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IOpUJIMYHAX OCI0 OKpEeMHX OpraHizamiiiHO-paBOBHX (opM y mepexigHuil mepiof Ta
00’eqHaHb OpUANYHUX 0ci0” (mani — 3akoH). [IpuitHarTa 3akoHy OyJi0 HEOOX1THUM
KPOKOM [l YCYHEHHS AyOJIIOBaHHS HOPM IMBUIBHOTO Ta TOCHOJAPCHKOTO
3aKOHOJABCTBA Ta IPUBEJICHHS HAIlIOHAJIBHOTO 3aKOHOJABCTBA Yy BiAMOBITHICTH JIO
CyYaCHUX €BPOIEHCHKUX M1AXO/IIB.

Cepen OCHOBHHMX 3HAUyIIMX 3MIH IPAaBOBOTO PETYIIOBAaHHS TOCHOIAPCHKOI
TUSITTBHOCTI, SIK1 BIAOYJIUCS 3 TPUHHATTIM 3aKOHY MOKHA BUOKPEMHTH TaKi:

000B’s13KOBa KoOprioparuszauis JepKaBHUX 1 KOMYHaJbHUX HIANPHUEMCTB
MPOTATOM 6 MICSIIIB 3 JHS BBEJCHHS B 110 3aKOHY;

3a00pOHA CTBOPEHHS HOBUX “TIANPUEMCTB” MyOJIIYHOTO IPaBa;

MOCTYIIOBA 3aMiHa TOCMOAAPCHKOTO BiIAHHS Ta ONMEPATUBHOTO YIIPABITIHHS.

OnHiero 3 ocobnuBocTe pedopMH € BCTAHOBJICHHS TPUPIYHOTO MEPEXiTHOTO
nepiofy, MPOTATOM SKOTO IOPUIUYHI 0OCOOM OKPEMHX OpraHi3alifHO-paBoOBUX (HopM
MOBUHHI MPUBECTH CBOI YCTAaHOBYI JOKYMEHTH, BHYTPIIIHI MOJIOKEHHS T CTPYKTYPY
VIOpPaBJIIHHSA Y BIJMOBIIHICT /10 HOBOTO 3aKOHOJAABCTBA. IIpu 1bOMY BaKJIMBUM
HIOAHCOM € Te€, W0 IOPUIUYHI 0coOM HE NPUNHUHSIOTH CBOET MiSUIBHOCTI, a
MPOJIOBXKYIOTh (DYHKIIIOHYBATH J0 3aBEPILICHHS MPOIECY aJanTallli.

3MiHM TOPKHYJIHCS OPTaHi3aliiiHO-TIPaBOBUX (POPM MIAMPUEMCTB, ITepe10aueHux
INocnmomapcbkuM kogekcom Ykpainu. Crarreto 63 'K Vikpainu Oyno BHU3Hau€HO
OCHOBHI1 ()OpPMH MIJAMIPUEMCTB, a CaMe:

- IPUBATHE IMAMPUEMCTBO, 1110 JIiI€ HA OCHOB1 IPUBATHOI BIACHOCT1 TPOMAJISIH Y1
cy0'ekTa rocrofaproBaHHs (FOPUAUYHOI OCOOM); MIAMPUEMCTBO, IO JI€ HA OCHOBI
KOJIEKTUBHOI BIIACHOCTI (MAMPUEMCTBO KOJIEKTUBHOI BIACHOCTI);

- KOMYHaJIbHE MIIMPUEMCTBO, IO Jl€ HAa OCHOBI KOMYHAaJIbHOi BJIACHOCTI
TEePUTOPIAIbHOT TPOMaIH;

- JIepKaBHE MiAPUEMCTBO, 110 JIIE€ HA OCHOBI JICP>KaBHOT BJIACHOCTI;

- NIAIPUEMCTBO, 3aCHOBAHE Ha 3MilIaHii (opMi BIacHOCTI (Ha 0a3l 00'eTHaHHS
MaiiHa pi3HUX (HOPM BIACHOCTI);

- CIIJIbHE KOMYHaJIbHE MIANPUEMCTBO, IO JI€ HAa IOTOBIPHUX 3acaax CHUIBHOTO
¢binancyBaHHs (yTpUMaHHS) BIAMOBIIHUMHU TEPUTOPIAJBHUMH TPOMAZaMH -
cy0’ekTaMu CIiBpOOITHHUIITBA.

Tox y cydacHUX peajnisix JAep»aBHI 1 KOMyHaJIbHI MIJNPUEMCTBA CTUKHYJIUCS 3
KOPIIOPATU3AIII€I0, sIKA SIBIIsIE€ COOOO MPOIIEC MEPETBOPEHHS Y TOCIOIaPChKI TOBAPUCTBA
(axmionepHi ToBapuctsa un TOB) 3 MeTOr0 MOJIEpHi3allii KOPHOPATUBHOTO YIPABIiHHS,
1ABUIIICHHS MPO30POCTi Ta IHBECTUIIHOT TPUBAOIMBOCTI. 3 MPUIHATTSIM 3aKOHY OYJ10
BU3HAYCHO MEXaH13M iX MOJaabIIoro (PyHKI[IOHYBaHHS, peopraHizallii abo mpuBeaeHHS
CTaTyCy y BIATIOBITHICTH /10 3aKOHOJJABCTBA.

Kpim Toro pedopma nepeadayae mikBiallito IHCTUTYTIB MpaBa TOCMOAAPCHKOTO
BiIaHHS ([U1s1 KOMEPIIMHUX CYyO’€KTIB) Ta IpaBa ONEPATUBHOIO YHpPAaBIIHHS (s
HEeKoMepIiiHuX cy0’ekTiB). Tak, 3akoH [ga€ BU3HAYECHHS TIOHATH “TIPAaBO
roCroJapchbKOro BiaHHsA” Ta “NMpaBO ONEPATHUBHOTO YIPABIIHHA, MPOTE OAHOYACHO
3aKPITUICHO HOPMY, IO I1i TTOJIOKEHHS, BTPAYarOTh YAHHICTh Y€pe3 TPU POKH 3 JIHS
BBEJICHHS B JIi10 11b0T0 3aKkoHy. OTHOYAaCHO BBOAUTHLCS MOHATTS “y3yhpykT”. Lle HOBe
MOHSTTS JIsl YKPaTHCHKOTO 3aKOHOJaBCTBA.
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Crarrs 60-1 3akony VYkpainu “IIpo MicueBe camOBpsayBaHHA B YKpaiHi’
BU3HAYa€ y3yhpyKT abo mpaBo 0COOMCTOrO 0€30IJIaTHOTO BOJIOIIHHS 1 KOPUCTYBaHHS
KOMYHaJIbHUM MaiHOM (y3y(PpyKT KOMyHaJIbHOIO MailHa) € pedyoBUM IIpaBOM Ha
KOMyHaJIbHE MaWHO I y3y(dpyKTapiiB - OpraHiB MICIIEBOIO CaMOBPSIYyBaHHS,
KOMYHaJIbHUX Oprasizamii (ycTaHOB, 3aKJaJiB), KOMYHAJIbHHX HEKOMEPIIHHUX
TOBApPHUCTB Ta IHIMTUX IOPUIUIHUX 0Ci0, K1 HE MAIOTh HA MET1 OJIepKaHHS MPUOYTKY Ta
€IMHUM YYaCHUKOM (3aCHOBHUKOM) SIKUX € TepUTOpiajbHa TpoMaa.

OTxe, HACIIJIKOM Takoi MpaBoBOi TpaHcpopMmalii € 3a00poHAa YTBOPEHHS
OyIb-SIKMX IOPUIUYHUX OCI0 B OpraHizaiiiHO-TIPaBoOBii (QopMi MIANMPUEMHHUIITBA,
nependadeHii ['ocnogapcbkuM KOIEKCOM Y KpaiHu.

OxpemMum HanpsiMoM pedOpMyBaHHS € TMPABOBE PETYNIOBAaHHSA 00 €IHAHD
IOPUJIMYHHX 0Ci10. Ix CTBOPEHHS Ta JISJIbHICTh Halalll 3/IIMCHIOBATUMYTHCS TTEPEBAKHO
Ha JIOTOBIPHUX 3acajax BiJIMOBITHO 10 HOPM ITMBUIBHOTO 3aKOHO/IaBCTRBA.

OT1xe, Tenep MpOoCIiIKOBYETHCS MOCUIIEHHS POJT1 JJOTOBIPHOT TPaBOCYO’ €KTHOCTI,
a caMe MIJBUILIEHHS POJII JOTOBOPY $SIK 1HCTPYMEHTY Juisi (opMyBaHHS
MpaBOCY0’€KTHOCTI OyIb-IKMX Cy0’€KTiB TmpaBoBiqHOCHH. Cy0’€KTH OTpUMaIH
MO>XKJIMBICTh BU3HAYaTH PAaMKH BJIACHOI JIOTOBIPHOI MPaBOCYO’€KTHOCTI, BKJIIOYATH
oOcsr mpaB Ta 000B’3KiB, 0OMEKEHHS BIANOBIIAIBHOCTI (32 YMOBU JOOPOCOBICHOCTI
Ta po3yMmHocTi, cT. 614, 623 IIK Vkpainu), a TakoX NyOJIYHUM TOPSIIAKOM 1
MopanbHicTIO (cT. 203 LK Vkpaiau). JloroBipHi 0OOMEXEHHs, $KI HOPYLIYIOTb
NPUHIMIIKM JIOTOBIPHOI MPaBOCYO’€KTHOCTI MOXYTh OYTH BH3HAHI HEIIHNCHUMHU
(ct 215-216 LK Ykpainm).

Crarrero 6 3akoHy 3aKpirJieHO OCHOBHI (hOpMH 00’ €THAHHSI FOPUANIHHX OC10, SKi
CTBOPIOIOTHCS Ta JIIOTh Y (opmi acolriailii, Kopropari, KOHCOPIiyMy, KOHIIEpHY,
1HIIOTO 00’ €THAHHS FOPUIANYHUX 0CI0, Iepen0adyeHoro 3aKOHOM.

KOpunnyni ocobu - yyacHUKM 00’ €IHaHHS IOPUIUIHUX 0C10 30epiraroTh cTaTyc
IOpUJIMYHOI 0COOU HE3aJIeXKHO BiJl BUIY 1 (popMu 00’ €THaHHS, HA HUX MOLIUPIOETHCS
TSl 3aKOHIB YKpaiHU 11010 PeTyIIOBaHHS JiSUTbHOCTI FOPUAMYHUX 0OCi0.

O6’enHaHHs IOPUAMYHUX OCI0O Mae BUIIMI OpraH ympaBiiHHS (3arajbHi 300pH
YYaCHHWKIB a00 I1HIIMIA OpraH, BU3HAYCHUM CTAaTYTOM 00 €JHAHHS) Ta YTBOPIOE
BUKOHAaBY1 OpraHu, nepeadadyeHi yCTaHOBUUM JOKYMEHTOM 00’ € THaHH. Y IpaBIiHHS
Jep>KaBHUM a00 KOMYHaJIbHUM TOCIOJAPCHKUM 00’ €IHAHHSM 3/11IMCHIOE BUKOHABYUI
oprat 00’€JTHaHHS, CKJIa/l IKOT'0 BU3HAYAETHCS yCTAHOBYMUM JOKYMEHTOM 00’ € THAHHS.
Opunnyni ocobu - ydyacHUKM O0’€THaHHS MOXYTb BMUTH 3 HOro cCkjagy i3
30epeKeHHSIM B3aEMHUX 3000B’s3aHb Ta YKJIAQJICHUX JIOTOBOPIB 3  IHIIMMH
IOpUIMYHUMHU  Ta (QI3MYHUMU ocobamu. Buxing ropuauuHoi ocobu 13 CKIaxy
JAepXKaBHOTO ab0 KOMYHAaJbHOI'O TOCHOJAPCHKOrO 00’€IHAaHHSA 3IINCHIOETHCS 3a
pIlICHHSIM OpraHy, W0 TPHUHHSAB PIMIEHHS TMpPO CTBOPEHHA 00 €aHaHHS.
[lpunuHenHs o0’ € HAHHS IOPUAMYHUX OCIO 3AIMCHIOETHCS B PE3yJbTaTl MHOTo
MIepETBOPEHHS B IHIIKN BU 00’ € JHAHHS OPHINYHUX 0Ci0 a0 JIKBimarii.

OTtxe, Tenep € YiTKe BU3HAYEHHS MPABOBOI'O CTAaTyCy YUYaCHHUKIB 00’ €aHaHHS,
MOPSIIKY YTPABIIHHS, PO3MOAUTY BiAMOBITAIBHOCTI Ta YMOB MPUITMHEHHS! TisSTTbHOCTI
Takux 00’eqHaHb. BapTo 3a3HauWTH, 110 Cy4YacHI BUKJIMKH, TOB’si3aHi 3 BIHHOIO Ta
HEOOXIJHICTIO EKOHOMIYHOI cTa0umi3anli, BUMarajid TIJIHOOKOro pepopMyBaHHS
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IIPABOBOT'0 PETyJIFOBAHHS IOCIOAAPCHKOI AisSIbHOCTI B YKpaiHi. OJTHAM 13 KIIOYOBHUX
3aKOHOJIaBUMX aKTIB y 1ii cdepi ctaB 3akoH Ykpainu Ne 4196-1X Bin 9 ciuns 2025
poky. BiH BCTaHOBMB HOBI MIAXOU J0 PETYJIOBAHHS JTISUIBHOCTI IOPUAUYHUX OCIO Y
MepexiIHUAN Tepi0J], peopranizallii 1epKaBHUX MiAMPUEMCTB, 00’ € THAHHS FOPUIUIHUX
oci0 Ta ympaBiiHHA TocmoaapcbkuMu o00’eaHaHHAMH. Cepen HaWBaXKIMBIIIUX
ACTEKTIB 3aKOHY — 3alpOBAXKEHHSI TPUPIUHOTO MEPEXiTHOTO Mepioay AJIs ajanTarii
IOPUIMYHUX OCIO 70 HOBUX YMOB, NEPErjisi[] CTaTyCy AEp>KaBHUX 1 KOMYHaJbHUX
MNIJIPUEMCTB Ta IX MEPETBOPEHHS B akKLIOHEpPHI ToBapucTBa ab0O TOBAapUCTBA 3
OOMEKEHOIO BIAMOBIAAIBHICTIO, @ TaKOX CKacyBaHHs ['0CmogapchbKOTO KOJIEKCY
VYkpainu. BpaxoByrouu BO€HHUM CTaH 1 HEOOXITHICTh HIBUJKOTO pearyBaHHs Ha
€KOHOMIYH1 BUKJIMKH, OI[IHKAa HOBOBBEJIEHb € OCOOJIMBO aKTyaJIbHOIO 1 JA€ MIATPYHTS
Ul TOJANBIIMX HAYKOBUX JOCHKEHb Yy WA Taiy3i. 30Kpema, 1€ CTOCYEThCS
TOCIIKEHHST PO3MEKYBaHHS MK TIPaBOCYO’ €KTHICTIO IOPUINIHUX 0Ci0 yOIigaHOTO
Ta mpuBaTHOro mpaBa, ockuibku LK Vkpainu TpamuiiiiHo Opi€eHTyeTbcS  Ha
PETYJIIOBaHHS BiJIHOCHH IPUBATHONPABOBOTO XapaKTEpy 1 1€ MOXYTh BUHHUKATH
MUATaHHS 0JI0 CHEI[iaTbHOTO TOCI0IapChKO-TIPABOBOTO 1HCTPYMEHTAPIIO.

[IpoBeaeHe MOCHIKEHHSI Ja€ TiACTaBU CTBEPKYBaTH, IO CyYaCHUW eTar
PO3BUTKY 3aKOHO/JABCTBA Y KpaiHU XapaKTEepPHU3y€eThCs TOKOPIHHOIO TpaHCc(opMalliero
MIPABOBOT'O PETYJIIOBAHHS JTISJILHOCTI FOPUIUYHUX OC10, 00YMOBJICHOK KOMIIJIEKCHUM
pedopMyBaHHSIM MPUBATHONPABOBUX BIJHOCHUH, €BPOIEUCHKOIO  IHTErPAIli€I0
JepkaBu, MUGPPOBI3aAII€I0 EKOHOMIKHA, PO3BUTKOM KOPIIOPATUBHOTO YIPABIIHHS Ta
HEOOXIHICTIO CTBOpPEHHSI €()EKTUBHOrO, MPO30pPOro W KOHKYPEHTOCIIPOMOKHOTO
MPaBOBOTO CEPENOBHUINA IS 3AIMCHEHHS MIAMPUEMHHIIPKOI Ta 1HIIOI TOCIOAAPCHKOT
nismbHOCTI.  OCOOMMBOTO 3HAYEHHS I TpoIlecH HaOyiau TCIS OHOBJICHHS
KOPIOPAaTUBHOTO 3aKOHOJABCTBA Ta NpUOUHEHHS i1 [ocrmogapchkoro Koaekcy
VYkpainu, 1mo o3HaMEHyBajO Mepexia 10 HOBOI MOJEINI PETyJIIOBaHHS IPABOBOTO
CTaTyCy IOpUJIMYHUX 0C10, 3aCHOBAHOI Ha MOJI0kKeHH X [[MBUTbHOrO KOJIEKCY Y KpaiHu,
CreriaJbHUX 3aKOHIB Ta MPUHIUIIAX MPUBATHOTO MPaBa.

[Tepeximuuii nepioJ] € BAXKJIMBUM €TArloOM ajanTallii pUANYHUX 0C10 10 HOBUX
3aKOHOJIABUMX BHUMOT, IO TMepeadadae MPUBEICHHS YCTAaHOBYMX JIOKYMCHTIB,
OpraHi3aliifHoi CTPYKTYpH, KOPIIOPATUBHOTO YIPaBJIiHHSI, BHYTPIIIHIX IPOLEayp Ta
MEXaHi3MIB 3A1MCHEHHS JTISJIbHOCT1 y BIIMOBIAHICTh 10 YAHHOTO 3aKOHOJABCTBA. Y
el mepion 0ocoOMMBOro 3HaUYeHHA HaOyBae 3a0€3MEUYECHHsS] MPUHIIMIIB ITPABOBOL
BU3HAUYCHOCTI, O€3MepepBHOCTI JISUIBHOCTI IOPUJIMYHUX OCI0, CTalLILHOCTI
IIUBUIBHOTO 000POTY, HAJIEKHOTO 3aXUCTY MPAB YYaCHUKIB, KPEAUTOPIB, MPAIlIBHUKIB,
1HBECTOPIB Ta 1HIIUX 3a1HTEPECOBAHUX OCI0.

BcranoBieno, 1mo cydacHa MOJENb MPAaBOBOTO CTaTyCy HOPUIUYHUX OCI0
0a3yeTbCsl HAa MPHUHIIUIIAX aBTOHOMII BOJII, CBOOOJM MiANPUEMHHUIIBKOI JISUTBHOCTI,
JTOOPOCOBICHOCTI, PO3YMHOCTI, CHPaBEIJUBOCTI, IOPUAWYHOI PIBHOCTI YYaCHUKIB
[MBUIBHUX TPABOBIIHOCHH, KOPIOPATUBHOI BIAMOBIJATHHOCTI Ta BEPXOBEHCTBA
npaBa. OJHOYACHO PO3UIMPIOETHCS 3HAYEHHSI EJIEKTPOHHOIO JOKYMEHTOO0OIry,
mu(ppoBOi  B3aEMOJII 3  JCpKABHUMHU  PEECTpaMH, CYYaCHHX  MEXaHI3MiB
KOPITOPaTUBHOTO YIIPABJIIHHS, €JICKTPOHHUX CEPBICIB JIEPIKABHOI peecTpallii Ta 1HIIHNX
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muppoBUX  ITHCTPYMEHTIB, 10 3a0e3MeuyloTh  MIABUINCHHS  €(EKTHBHOCTI
(GyHKIIOHYBaHHS IOPUIUYHUX OCI0.

Boanowac  mepeximHuii  mepioJy  CYNPOBOIKYEThCSI ~ HHU3KOK  CKJIQIHHUX
MPaBO3aCTOCOBHUX TMPOOJIEM, TIOB'A3aHMX 13 HEOOXIMHICTIO TIyMau€HHS HOBUX
3aKOHOJIABYMX TIOJIOKEHb, Y3TO/PKEHHS CHELIaTbHOIO 3aKOHOJABCTBA 13 IMBUIBHO-
MPAaBOBOI0 MOJICJUTIO PETYJIIOBaHHS IOPUIMYHUX OCi0, 3a0€3MEeUeHHS OIHAKOBOTO
3aCTOCYBaHHsI HOpPM IIpaBa Cy/JaMH, a TaKOX aJanTallii cy0'€KTiB TOCIONAPIOBAHHS 10
HOBUX BHMOT KOPITOPATUBHOTO 3aKOHOABCTBA. J[0/JaTKOBUMH BHKIIMKAMH 3AJTUIIIAIOTHCS
MPAaBOBE PETYJIOBAHHS JIISUTBHOCTI OPUIMYHUX OCI0 B yMOBaX BOEHHOTO CTaHy,
3a0e3nevyeHHs1 0e3MepepBHOCTI TOCIIOIAPCHKOI TISUIBHOCTI, 3aXUCT KOPIOPATUBHUX IPaB
YUYaCHUKIB, IM(POBI3aIlg KOPIOPATHBHUX MPOIEAYpP, YAOCKOHAJICHHS MeEXaHI3MiB
JepKaBHOI peeCTpallii Ta PO3BUTOK €IEKTPOHHOTO KOPIIOPATUBHOTO YITPABIIHHS.

Oco0mmBOro 3Ha4eHHS Y CyYaCHHX yMOBax HaOyBae mpakTthka BepxosHoro Cyny,
ska 3abe3neuye GOpMyBaHHS €IMHUX IMIIXOIIB JI0 3aCTOCYBaHHS HOPM IIMBUIBHOTO Ta
KOPITOPAaTUBHOTO 3aKOHOAABCTBA, CITPUSIE YCYHEHHIO IMPOTAJIMH ITPABOBOTO PETYJTIOBAHHS
Ta 3a0e3nedye peasi3allifo MPHUHIMIIB TPABOBOI BH3HAYEHOCTI, mepeadadyBaHOCTI
CYZIOBOI ITPAKTHKH ¥ €(DEeKTHBHOTO 3aXHCTy MPaB YYaCHUKIB KOPITOPATHBHHUX BiTHOCHH.
Bonnouac mnopanbiie pedopMyBaHHS —3aKOHOJABCTBA Ma€  3IIMCHIOBAaTHCA 3
ypaxyBaHHSM MPaKTUKKA €BPONENUCHKOro Cyay 3 MpaB JIOAWHY, MpaBa €BpONEHCHKOrO
Coro3y Ta Cy4yaCHUX MIKHAPOJIHUX CTaHIapTIB KOPIIOPATUBHOIO YIIPABIIIHHS.

[TepcniekTBY pO3BUTKY 3aKOHOIABCTBA Y c(hepl MPaBOBOTO CTATYCY IOPUIUYHUX
oci0 TOB'sI3aHI 3 TOAAIBIIOK TapMOHI3AIIEI0 HAIIOHAJBHOTO 3aKOHOJABCTBA 13
npaBoM €Bpormeiickkoro Coro3y, YIOCKOHAJEHHSM MEXaHI3MIB KOPIOPATUBHOTO
YIPaBJIiHHS, PO3BUTKOM IU(POBUX TEXHOJOTIM y cdepl aepkaBHOI peecTpallii Ta
KOPIOPATUBHOI JISUTHHOCTI, 3aMpOBAPKCHHSIM CYYaCHUX IHCTPYMEHTIB 3axXUCTy
KOPIOPAaTUBHUX TpaB, MIJBUIIECHHAM PIBHA KOPIOPAaTUBHOI MPO30POCTI Ta
3a0€3MEeUEeHHSIM CTaOUIBbHOCTI IUBUIBHOTO 000pOTY. BaKIuBHM HampsMOM TaKOXK
3aIMIIAETHCS (OPMYBAHHSI Cy9aCHOI TOKTPUHU KOPIIOPATUBHOTO MPaBa, OPI€EHTOBAHOT
Ha 3a0e3reueHHs 0anaHCy NPUBATHUX 1 MyOJIYHUX IHTEPECIB, PO3BUTOK IHBECTUIINHOT
MpUBAa0IMBOCTI YKpaiHU Ta CTBOPEHHS CHPHUSATIMBUX YMOB s (DYHKITIOHYBaHHS
IOPUUYHUX OCI0 B YMOBAX MICIASBOEHHOTO BIJTHOBJICHHS €KOHOMIKH.

OT1kxe, 0cOOIMBOCTI MPABOBOI'O CTATYCY IOPUIUYHUX OCIO y MepexiHuN nepios
CBITYATh PO (OPMYBaHHS SIKICHO HOBO1 MOJIEJ1 KOPIIOPATUBHOTO PEryIIOBAHHS, KA
BIJIMOBIZA€ CYYaCHUM €BPONEHCHKUM TIJX0/aM, MPUHIMIIAM MPUBATHOTO IpaBa Ta
CTpaTEeTIYHUM HaIpsMaM PO3BUTKY YKpaiHCHKOTO 3akoHOAaBCTBA. EdexTuBHICTH
peamizarii 1miei Mojesl 3ajekaTUMe BIiJl TMOCIIJIOBHOCTI 3aKOHOAABYUX pedopM,
€THOCTI CYJIOBO1 MPAKTHKH, HAJIEKHOTO HOPMATHBHOTO 3a0€3MEUYCHHS MEepexiTHuX
MEXaHI3MiB, PIBHS MPABOBOi KYJIbTYpH YYACHHUKIB KOPIOPATHUBHUX BIJHOCHH Ta
3IaTHOCT1 TPaBOBOi CHUCTEMH OINEPAaTUBHO pearyBaTd Ha CydYacHI EKOHOMIYHI,
comianbHl ¥ TexXHOJOriyHl BUKIMKKA. CamMe KOMIUIEKCHE MO€IHAHHSA 3aKOHOJaBYOl
BU3HAYCHOCTI, €(QEKTHUBHOIO IMPaBO3aCTOCyBaHHs, IM(PpoBoi TpaHchopmallii Ta
IMIIJIEMEHTAIlli €BPOTMEHChKUX CTaHJApTIB CTaHE OCHOBOIO IMOJANBIIIOTO PO3BUTKY
IHCTUTYTY IOPUIMYHUX OCI0 1 3a0€3MeUnTh MOro BIMOBIIHICT Cy4acHUM IMOTpedam
Jiep>KaBH, CYCIIJIbCTBA Ta EKOHOMIKU Y KpaiHHu.
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THE POSSIBILITIES FOR RADICAL REFORM OF THE
JUDICIAL PROCEDURE TO PROTECT THE HONOR
AND DIGNITY OF THE PERSON AS THE HIGHEST
SOCIAL VALUES

Kyrychenko O.A.

Doctor of Jurisprudence, Professor,

Head of the Department of Law

Pylyp Orlyk International Classical University,
Mykolaiv, Ukraine

The systemic and legal research has established [1, p. 79-82; 2, p. 118-137; etc.],
the presence in the procedure for protecting the honor and dignity (business reputation)
of a person within the framework of civil proceedings of a number of manifestations
of defamation, which can be initiated by almost any ordinary person with the
assignment of the status of the Plaintiff to himself, and to another person the Defendant
and with the incurrence of legal and other, sometimes quite significant, costs over a
long period of time, which is supported by a lawyer (representative of the Party) and
an expert, who receive or increase their salary at the expense of the Parties as clients
[2, p. 132].

Therefore, the indicated procedure for protecting the honor and dignity (business
reputation) of an individual from defamation as the highest social values, to establish
and ensure which, including the presumption of innocence, is the constitutional main
duty of the state to an equal extent for all citizens, in turn, for an individual to a greater
extent as the Defendant and to a lesser extent as the Plaintiff, frankly illogical in itself
had numerous manifestations of defamation [2, p. 133].

93


https://www.juris.vernadskyjournals.in.ua/journals/2026/1_2026/13.pdf
https://zakon.rada.gov.ua/laws/show/4196-20#Text
https://zakon.rada.gov.ua/laws/show/280/97-%D0%B2%D1%80#top
https://zakon.rada.gov.ua/laws/show/280/97-%D0%B2%D1%80#top
https://zakon.rada.gov.ua/laws/show/436-15#Text

Global Trends in Science, Technology and Economy

At the same time, the state in this procedure acted only as a court as an outside
observer of how the Defendant and the Plaintiff «compete» with each other, as well as
a lawyer, expert and some other of its representatives, which, due to the above
circumstances, only contributed to the increase in the number and degree of action
against the Parties of manifestations of defamation.

It is emphasized, that overcoming or, if possible, minimizing the action of the
above manifestations of defamation, is possible within the framework of anticriminal
proceedings.

The status of a Suspect should be acquired by presenting suspicion to an
investigator, who has a law degree and is obliged to comprehensively, completely and
impartially investigate all the circumstances of the case, with the case being sent to
court for consideration. Only at this point should the Victim appear, who, together with
the Suspect, should be considered in such statuses only as a possibility and it would be
appropriate to call them Witnesses of the conflict situation.

In court, the status of the Suspect should change only by establishing the objective
truth in the case based on the final assessment of a sufficient and consistent set of
significant and reliable evidence, which indicates the formation of the judge's internal
conviction of :

1) the presence of the Suspect's culpable acts from the dissemination of knowingly
untrue negative or positive-negative information about the Victim or knowingly
reliable information of this kind that did not arise as a result of the Victim's culpable
acts and/or for which the time limits for mentioning have already expired or been lifted
- to the status of the Convicted;

2) the absence of such culpable acts by the Suspect - to the status of the Acquitted;

3) the presence of such a coordinated set of significant and reliable evidence that
Is insufficient to form an internal conviction of both the first and second formats, and
all opportunities to obtain additional evidence have already been exhausted - by a
Neutral verdict or other court decision of the status of the Involved [2, p. 133].

This status can change only in the event of obtaining additional evidence -
respectively to the Convicted or Acquitted, before the expiration of the statute of
limitations for bringing the person, in this case, to anticriminal liability.

Refutation of knowingly and unknowingly reliable information, negative and
positive-negative in nature, should be carried out only by the court and regardless of
any statute of limitations.

For a painless change in the status of an alleged offender from a Witness to a
suspect, it is advisable, in the context of a radical reform of criminal proceedings into
anti-criminal proceedings, to have equal responsibility for all personal sources of
evidence for refusing to give testimony and for giving knowingly false testimony [2,
p. 133].
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Kadenpa nuBiibHO-IIPAaBOBUX AUCIUILIIH

IInnoBchka 'anna LiutiBHa

3100yBay BUIIIOI OCBITH 0aKajJaBpChKOTO PIBHS

Huinposcekuii lepxaBuuit YHiBepcuteT BuyTpimnix Crnpas, Ykpainu

Ha cyuyacHomy eramni po3BUTKY LMBUIBHOIO CYJOYMHCTBA YKpaiHU OJHUM 13
NpIOPUTETHUX HaAmpsMiB  pedopMyBaHHS MPOIECYaTbHOTO 3aKOHOJIAaBCTBA €
3a0e3nevyeHHs] €(EeKTUBHOCTI, ONMEPAaTUBHOCTI Ta JOCTYIMHOCTI CYJOBOTO 3aXHCTY.
BaxnuBe Micie y peanmizaiii 3a3Ha4€HUX 3aBJaHb MOCITAE THCTUTYT CIPOIIECHOTO
MO30BHOTO TPOBA/KEHHS, 3aMpOBaHKEHHSI SKOr0 CIPSMOBaHE Ha ONTHUMI3aIlilo
NPOIEAYpU PO3MIISIAY OKPEMHUX KaTeropil NMBUIRHUX CIpaB 0e€3 3HUKEHHS PIBHS
CYJIOBOTO 3aXMCTY MpPaB Ta 3aKOHHUX 1HTEPECIB YYACHUKIB MPOIIECY.

BianosinHo 1o monoxeHb LMBUIBHOrO MpoliecyadbHOTO KOJEKCY YKpaiHH
COpOIIEHE TO030BHE MPOBAKEHHS MpU3HAUEHE HacaMIepen Uil pO3TIsdy
MaJ03HAYHUX CIIpaB, CIIpaB HE3HAYHOI CKJIAJHOCTI, @ TAKOX 1HIIIMX KaTeropii Cropis,
JUISL SIKMX MPIOPUTETHUM € MIBUJAKE BUPIMIEHHS criopy. OCOOIMBOCTIMU TaKOTO BHAY
MIPOBA/PKEHHSI € CKOPOYEH1 MPOIECYalbHI CTPOKHU, BIACYTHICTh CTaii MiArOTOBYOTO
IIPOBA/IKEHHSI, @ TAKOK MOKJIMBICTh PO3IJIALY CIIpaBU O€3 MOBIIOMJIEHHS (BUKIUKY)
CTOpIH 3a HASBHUMH Y CIIPaBl MaTepiajiaMu, SIKIIIO II€ HE CyNePEeUnuTh BUMOTaM 3aKOHY
Ta HE MOPYIIYy€E MpaBa y4yacHUKIB crpaBu [1]. 3a3HaueHi mpolecyaibHl 0COOIMBOCTI
MOKJIWKaHI 3a0€3MeUYnTH peaTi3allilfo  TPUHIIUIY PO3YMHOCTI CTPOKIB CYJOBOTO
pPO3MIISIAY Ta COPUSITH €PEKTUBHOMY BUKOPUCTAHHIO PECYPCIB CYJIOBOT CUCTEMH.

PazoMm 3 TuM, 3acTOCyBaHHS CHPOINEHOTO TO30BHOTO IMPOBAIKEHHS
CYNPOBOJKYETBCS HU3KOIO TEOPETUYHHX 1 NpakTUYHUX mpoodiem. OpHiero 3
KIIFOUOBUX € PU3UK OOMEKEHHS MPOlleCyaJbHUX rapaHTiil CTOpiH, 30KpeMa ImpaBa Ha
MOBHY peaji3allii0 MPUHIMITY 3MarajbHOCTI. SIK CIyIIHO 3a3HAYa€ThCA y HAYKOBIH
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JiTepaTypl, CIPOILICHHS OPOLEAYpH HE MOBHHHO MPU3BOIUTH A0 (opmanizamii
CYJIOBOTO PO3TJIsiy a00 3BYKEHHS 3MICTY TIpaBa Ha CIIpaBeJIUBHM Cy [2].

CupolteHHs mpoiiecyalibHOi (opMH caMe Mo co01 HE MOKe OyTH MiFCTaBOIO IS
OOMEKEHHS TPOolleCyaIbHUX TapaHTId yUYaCHUKIB CIpaBu ab0 (HOpMaNBHOTO MITX0Ty
70 BCTAHOBJICHHS (aKTUUHUX OOcTaBUH crnopy. OcoOJMBOro 3HAYEHHSA y Mexax
CHPOIIEHOTO MO30BHOTO MPOBAKEHHSI HAOyBalOTh MUTAHHS peaii3alii CTOpOHAMHU
npaBa Ha JOKa3yBaHHS. Y CydacHid mpoliecyaibHIN JOKTPUHI HAroJOUIYEThCS, 110
€(EeKTUBHICTh CIPOUIEHOT0 MO30BHOIO MPOBAKEHHS 0€3MO0CEPEIHBO 3AJIEKUTD Bl
HaJIeKHOTO HOPMATHBHOTO BPETYJIOBAaHHS TOPAJKY TOJAHHS Ta JIOCHIIKEHHS
J0Ka31B, OCKIJIBKH caMe 11 eJIEMEHTH 3a0e3MeUyI0Th peaibHe JOTPUMaHHS MPUHLHUITY
3MaraJbHOCTI cTOpiH . CKOpPOUYEHI CTPOKH MOAAHHS JI0Ka3iB, 0OMEKEHI MOMIMBOCTI
MOJAHHS JOJATKOBUX MOSICHEHb 1 KJIOMOTaHb, @ TAKOX BIACYTHICTH MIATOTOBYOTO
OPOBAKCHHSI ~ MOXYTh  yCKJIATHIOBATH  HaJle)KHE  BUKOHAHHS  CTOPOHAMH
MPOIECYyaTbHOTO 000B'SA3KY MO0 JOKa3yBaHHS 00CTaBUH, Ha sIKI BOHU MTOCUJIAIOTHCS
SK Ha MIiJCTaBy CBOiX BHUMOT YH 3alleépeueHb. 3a TaKUX yMOB came CyJ MOBHHEH
3a0€3MeYnTH HAICKHUN OajaHC MK OMEPATUBHICTIO PO3TIIAY CHOPY Ta MOBHOTOIO
JOCJIIPKEHHS TOKa30BOi 0a3u, He JOMyCKar4u (popMaibHOTO BUPIIIEHHSI CIIpaBu 6€3
BCEOIYHOTO ¥ 00'€KTUBHOTO BCTAHOBIJICHHS 11 ()aKTUYHUX OOCTaBHH.

BaxxnuBe 3HaueHHs it pOopMyBaHHS €IMHOI IPAKTUKU 3aCTOCYBAHHS MOJI0KEHb
[{uBLILHOTO MpOlIECYaTBLHOIO KOJACKCY YKpaiHu Mae npaktuka BepxoBHoro Cyny.
«Tak, mig yac posrisiny crpaBu Ne 932/541/23 BepxoBuuii Cyja 3BepHYB yBary Ha
HEOOXIAHICTh JOTPUMAHHS HOPM ILHMBUIBHOIO MPOILIECYaIbHOTO 3aKOHOJABCTBA Ta
3a0e3nedYeHHs MPOoIeCyaIbHUX TIPaB YUYaCHUKIB cripaBu [3].»

HaBenena mnpaBoBa mMO3MIISA MIATBEPIPKYE, LIO 3aCTOCYBAHHS CIPOIIECHOT
IpOLEAYpPH HE MOBUHHO MPHU3BOAMTU 0 OOMEXKEHHS MpaBa 0cobu Ha ePEeKTHUBHUIA
CyZOBHM 3aXUCT Ta CIPABEIIIMBUI PO3IJIS CIIPABU.

Kpim Toro, anani3 aktyainbHoi npakTuku BepxoBHoro Cyly cBiIUUTS, LIO M1J] Yac
BUPIIIEHHS MHUTAHHS MPO 3aCTOCYBAaHHS CIPOIIEHOTO MO30BHOIO MPOBAIKEHHS CY/
MOBMHEH BPaxOBYBAaTH HE JMie (QopMaiabHlI KpUTEPii, BU3HAUYEHI MPOIECYyaTbHUM
3aKOHOM, a i (PaKTUYHY CKJIAJHICTh CIIOPY, XapakTep CHIpHUX MPaBOBIAHOCUH, 00CST
1 3MICT JIOKa30BOI'0 MaTepially, a TaKok HEOOX1IHICTh 0€3MmocepeHbOTO JOCIIIIKCHHS
JIOKa31B Y CYJIOBOMY 3aCiJIaHHI.

[Ipaktuka BepxoBHoro Cyny TakoXX CBIIYUTH MPO BAXKIWBICTH JTOTPUMAHHS
IPOIECYyaTbHUX HOPM TIiJ] Yac PO3TIISIAY IMUBUIBHUX CIPAaB, OCKUIBKHU iX MOPYIICHHS
MOXKe OYyTH TIJCTaBOIO NJIsl MEPerisiny CyIOBUX pilieHb. DopMambHUN MIAXIA 110
BUPIIIECHHS MUTAHHS MPO 3aCTOCYBAaHHS CIPOIIEHOI0 MO30BHOIO MPOBAHKEHHS MOXKE
MPU3BECTH J10 OPYIIECHHS MPOIeCyaTbHOr0 OalaHCy MiXK IHTEpecaMu OMePaTUBHOCTI
CYJIOBOI'O pO3IJIsy Ta 3a0e3MeueHHsIM e()eKTUBHOIO Cy10BOT0 3axucTy. [lonanbmmii
PO3BUTOK IHCTUTYTY CIPOIIEHOTO MTO30BHOTO MPOBAKEHHSI JOLLJIFHO CIPSIMyBaTH Ha
BJIOCKOHAJICHHS K 3aKOHOJABUOTO PETYIIOBAHHS, TaK 1 CYJOBOi MPAKTUKH HOTO
3aCTOCYBaHHA. [[OLITEHUM BHIIA€ThCSI YTOYHEHHS KPHUTEPIiB BiIHECEHHS CIIpaB 0
KaTeropii MaJlo3HaYHHUX, PO3LIMPEHHS MPOLECyaTbHUX MOXIMBOCTEH CTOPIH LIOJ0
MOJaHHS JIOKa3iB y pa3l HAsIBHOCTI O0'€KTUBHUX IMPUYMH MPOIYCKY BIAMOBITHUX
CTPOKIB, a Tak0k BUpoOseHHs1 BepxoBHuM Cy10M OUIBII I€TaJIbHUX OPIEHTUPIB 1100
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BU3HAUEHHS JIOLUIBHOCTI 3aCTOCYBAaHHS CIPOIIEHOTO a00 3araJibHOTO IO30BHOTO
MPOBAJIPKEHHSI 3AJIEKHO B1J] KOHKPETHUX OOCTaBUH CIIOPY.

OTxe, crpolleHe MO30BHE MPOBAPKCHHSI € BAXKJIMBUM €IIEMEHTOM Cy4acHOT
MOIeJTi IIUBLILHOTO CYJOUYMHCTBA, 110 CIPHSIE MiBUIIEHHIO €(heKTHBHOCTI 3/11IICHEHHS
npaBoCyAns Ta 3a0e3MeueHHI0 JOCTYIHOCTI CyJOBOTO 3axucTy. Pazom i3 THM
e(EeKTUBHICTh I[HOTO MPOLECYaTbHOTO I1HCTUTYTY O€3MOCEPEeHBO 3aleKHUTh BiJ
JOTPUMAHHS CyJaMu OallaHCy MK TPUHIIUIIOM TMPOIECyalbHOI EKOHOMIl Ta
HEOOXITHICTIO 3a0e3NeyeHHs1 MOBHOI peani3alii MpoLEeCyaJbHUX IpPaB YYaCHUKIB
CIpaBH, IO BIJIMOBia€ KOHCTHUTYIIMHUM 3acajaM CYJOYMHCTBA Ta MIKHAPOIHHM
CTaH/IapTaM CIIPaBEAJIMBOTO CYJJOBOT'O PO3TIISLY.
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TA AAMIHICTPATUBHHUX ITPABOITIOPYIHIEHD

THE IMPORTANCE OF AGE-SPECIFIC DIVISION
OF PERSONAL SOURCES OF ANTIDELICTAL
INFORMATION FOR OVERCOMING CRIMINAL AND
ADMINISTRATIVE OFFENSES

Bineii O.M.

KaHIUJAT IOPUIMYHUX HAYK, JOLEHT

Kadenpa npasa

MixHapoaHuii ki1acuuHuii yHiBepcuteT imeHi [Tununa Opnuka
Mukouais, Ykpaina

VY nporieci mogoJIaHHS KpUMIHAIBHUX Ta aIMIHICTPATUBHUX MPABOTIOPYIIIEHbD, 1110
BUMHEH1 HEMOBHOIITHIMU a00 110/10 HETTOBHOJITHIX, SIK ¥ B IOPUCIIPYACHIIII B LIJIOMY,
OMEPYIOTh B OCHOBHOMY TphOMa TEpPMiHAMU «HEMOBHOMITHI», «MaJIOJITHD 1
«autuHay. Hampuknan, 3rigHo mosioxkedb 1. 11 1 m. 12 4. 1 c1. 3 KIIK VYkpainuy,
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«MaJIOJITHOK0 0COOO0» BBAKAETHCS «IUTHUHA JO JOCSITHEHHS HEIO YOTHPHAIATH
POKIB», a «HEMOBHOJITHBOIO OCOOOI0» - «MAaJIONITHA ocoba 1 JUTHHA Y BiIl BiJ
YOTUPHAALSATH A0 BICIMHAJILSITH POKIBY» [2], 1110 aHAJIOTTYHUM YUHOM PO3YMIETHCS 132
nonoxxeHHsaMH 4. 1 c1. 6 Cimerinoro koxekcy Ykpaiau (CK Ykpainn) [3].

Ha ¢oni BuKIameHOro BWIIAAAE OCOOJMBO KOHCTPYKTUBHHM 1 CYYacHUM
igHoBamiiamid miaxig O.A. KupyyeHka Ta 1HIIAX MPEACTABHUKIB HAYKOBOT IITKOJIH
npodecopa AaHkipa y 4aCTHHI CyTHICHOT'O BUJOBOTO BIKOBOTO MOJILTY OCOOMCTICHUX
JOKEpeJT aHTUACTIKTHUX BIJIOMOCTEH, 1110 B 3aJ€KHOCTI BiJl BIKOBHX OCOOJIMBOCTEH
CIPHUMHSATTS, 3amaM'sTOByBaHHs, 30epiraHHs, BIATBOPEHHS 1 Mepenayl BiJOMOCTEH
MOISIIOTHECA Ha .

1.1.1. HemoBHOMITHIX, 5IKi, B CBOIO Yepry, 3a IIUM XK€ KPUTEPIEM IUIATHCS Ha
HACTYIIHI TPYTH !

1.1.1.1. HemoBasita (0 3-X pOKiB BKIJIIOYHO, SKi I[€ HE BMIIOTh MOBHOI[IHHO
CHUIKYBaTUCA 1 3a PIBHEM IICUXIYHOTO PO3BHUTKY MOBHHHI MPHUPIBHIOBATHUCS 0
HEOCYJIHUX 0Cl0).

1.1.1.2. domkinbusTa (Big 4 10 6 pOKIB BKIIOYHO, CIIPUAHSITTSI HABKOJIUIITHBOTO
CBITY SIKUMHM B 3Ha4yHIi MIpl MO-TUTAYOMY CIHOTBOPEHO 1 B CHJIY L[bOTO 3a pPIBHEM
MICUXIYHOTO PO3BUTKY BOHM TaKOK MOBUHHI MPUPIBHIOBATUCS 0 HEOCYyIHUX 0ci0 [1,
c. 143].

1.1.1.3. ManomnitHi (Big 7 10 12 pokiB BKJIFOYHO, 5IK1 BXKE OUTbIII-MEHIII aJI€KBATHO
CHPHUIMAIOTh HABKOJIMIIIHINA CBIT, ajie 3a pIBHEM ICUXIYHOTO PO3BUTKY, BCE IIE JOCI
nepe0yBalOTh B PO3BUTKY, HE JOCSTJIM PIBHS MOBHOILIIHHOI MCUXIYHOI AISUTBHOCTI 1
TOMY X MpaBUJILHIIIE MPUPIBHIOBATU 10 00OMexKeHO ocynHux ocid) [1, c. 143-144].

1.1.1.4. ITigmitku, To6TO 0coOU Bix 13 10 17 pokiB BKIIIOYHO, SIKI BXKE B TTOBHIM
Mipi COpUIMalOTh HABKOJIMIIHIM CBIT, aje BCE 1€ MOXYTh IiJJaBaTUCS MEBHOMY
BIUTMBY 3 OOKY JOPOCIIUX, aJie 32 PIBHEM PO3BUTKY IICUXIYHOI IISITBHOCTI BXXE B MIOBHIM
MIp1 € OCYJTHUMH 0CO0aMH 1, SIK BXKE MIJKPECITIOBATIOCS, Y CHITy HABHOCTI Y OKPEMUX
3 HUX ICTOTHUX MTOBEIIHKOBUX PU3HKIB 3aCITyTOBYIOTH 1HO/II IMEHYBaHHS 1 IMaIJTI TKAMH
[1, c. 144].

1.1.2. IloBHomiTHIX (Bix 18 10 79 pOKIB BKIIOYHO, ICUXIUYHE CIIPHUHSITTS SIKUMHU
HABKOJIMIIHBOI JIMCHOCTI HE OOMEXEHA )KOIHUMHU BIKOBUMH OCOOJIUBOCTIMH.

1.1.3. Tlepectapummx (Bim 80 pOKiB, KOJIM MOXKE CIOCTEpIraTUCS BIKOBE
CIIOTBOPEHHS TIICUXIYHOTO CHPUMHSITTS HABKOJHUIIHHOTO CBITY, IO Ha pIBHI
HEOCYAHOCTI ab00 OOMEXEeHOI OCYIHOCTI OLIHIOETbCS 3TiTHO 3 BHCHOBKOM
CTaI[lOHAPHOI CyI0BO-TICUXIaTpUyHOI ekcriepTusn) [1, c. 144].
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SECTION: MANAGEMENT AND PUBLIC
ADMINISTRATION

CTPATEI'TYHI HAIIPAMHA BJOCKOHAJIEHHSI
MOTUBAULII ITIEPCOHAJY B IIPUBATHUX 3AK/TATAX
OXOPOHMU 310POB'A

Cunnuns Ceitiiana MuxaijiiBHA

K.€.H., IOLEHT

Kadenpa ynpasninHs Ta aaAMiHICTpyBaHHS

Ounexcrok Jlinis IropiBHa

3100yBayvKa BUIIO1 OCBITH MariCTepChKOT0 PiBHS
IBaHO-DpaHKIBCHKHI HABYATBbHO-HAYKOBUM 1HCTUTYT MEHEKMEHTY
3axiJHOYKpaTHCHKOTO HAIIOHAIBHOIO YHIBEPCUTETY, Y KpaiHa

CyvacHuii  eranm  pO3BUTKY CHUCTEMH OXOPOHM  3J0pOB's  YKpaiHH
XapaKTEPU3yEThCSI aKTUBHUM peopMyBaHHSIM MeXaHi3MiB (DiIHAHCYBAHHSI METUUHUX
MOCJIYT, PO3BUTKOM MPUBATHOIO CEKTOPY, HU(POBI3ALIEI0 YIPABIIHCHKUX MPOLIECIB
Ta CYTT€BUM TIIOCHJICHHSM KOHKYPEHIIl 3a BHCOKOKBaJII(DIKOBAaHMX MEIUYHUX
IpaliBHUKIB. 3a TaKUX YMOB caMe JIIOJICBKUI KamiTal CTa€ BU3HAYAJIbHUM PECYPCOM
3aKJIaJ{IB OXOPOHHU 3/I0POB'S, a €PEKTUBHICTh AISTILHOCTI MIANPUEMCTB Jie/1ali OubIie
3aJIeKUTh BiJ 3/IaTHOCTI KEpIBHUITBA (OPMYBATH Cy4YaCHY CHCTEMY YIMPaBIIIHHS
MIEPCOHAJIOM, OPIEHTOBaHY Ha JOBIOCTPOKOBY MOTHMBALIiIO, MTPODECIHUI pPO3BUTOK 1
3JIy4eHICTh MPAIIBHUKIB JI0 JOCATHEHHS CTPATETIvyHUX IiIel opranizaimii [1].

Oco06nuBoro 3Ha4eHHs 1151 MpobsieMa HaOyBae AJi MPUBATHUX 3aKJIAJIIB OXOPOHH
3I0pOB's, 30KpemMa peabimiTaniiHux neHTpiB. Crenudika iX AISTIBHOCTI MOJSTae y
HaJaHHI KOMIUJIEKCHOI JIOTIOMOTM TMallieHTaM CHJIaMH MYJIbTHIAUCUUIUTIHAPHUX
KOMaH/I, 10 CKJIaay SKUX BXOAATH JKapl (pi3UYHOI Ta pealdumiTauiiHOl MEIUIIMHH,
Gb13U4HI TepaneBTH, eproTepaneBTH, ICUXOJIOTH, JIOTOIEeIU, MEIUYHI CECTPH Ta 1HIII
cretianictTd. EQekTUBHICTh B3a€MOJIi TaKMX KOMaH] O€3MOCEpEeIHhO BIUIMBAE Ha
pe3ynbpTaTH peadimiTarii, MBHUIKICTh BIAHOBJICHHS TMAII€HTIB, SKICTh MEIUYHHUX
MOCJIYT Ta KOHKYPEHTOCIPOMOXHICTh 3akiany. Y 3B'A3Ky 3 UM CHCTeMa MOTHUBaIlii
MOBMHHA 3a0e3MedyBaTd HE JMIIE MaTeplajbHE CTHUMYJIIOBaHHS MPAalLlIBHUKIB, a i
CTBOpPIOBATH YMOBHU JJig TpodeciitHoi camopearnizaillii, po3BUTKY KOMIIETEHTHOCTEH,
MIATPUMAHHS MO3UTUBHOTO MICUXOJOTTYHOT0 KJIIMATy Ta (pOpMyBaHHSI BACOKOTO PIBHS
OpraHi3amiiHoi JIOJIBHOCTI [2].

CBITOBHI JOCBIJ YIIPaBIIHHS JIIOJCHBKUMH PECypCaMu CBIIYUTH, 10 TPAAHUIIIHHI
OiAXOAW JO CTUMYJIIOBaHHS IMpail, SKi 0a3yroThCsl MEpPEeBaKHO Ha MaTeplaibHIN
BUHAropoji, BXe He 3a0e3MeuyloTh JIOCTaTHHOTO PiBHS €(EKTUBHOCTI. Y CydacHii
MPaKTULl YIOPaBIiHHS MEPCOHAJIOM JeAall IIUpPIIEe BUKOPUCTOBYIOTHCS CTpaTEriuHi
MOJIeNII MOTHBAIll, WO IHTETPYIOTh EKOHOMIYHi, COIlIaJbHO-TICUXOJOTIYHI Ta
OopraHizaiiiiHi 1HCTPYMEHTH BIUIMBY Ha mnepcoHan. Jlo HalOUIbIl MNOMIMPEHUX
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HanexxaTh koHnenii Total Rewards, Performance Management, Talent Management
ta Employee Well-being, ski mepenbauarots moeaHaHHsS KOHKYPEHTHOI CHCTEMH
OIJIaTH Tpalli, MOKINBOCTEH npocpecu/IHoro PO3BHUTKY, Kap €PHOTO  3POCTAHHS,
KOPIIOPATUBHOI KYJIBTYPH, IICHUXOJOTIYHOI MIATPUMKH TMPAIIBHUKIB 1 CyYacHUX
uudpoBux HR-Ttexnomoriii [1].

[MuTanHs BIOCKOHANIEHHS MOTHBAIl MEPCOHANTY HIMPOKO BHUCBITIIOIOTHCS SIK Y
3apyOKHIN, TaK 1y BITYM3HSIHIA HAYyKOBIM JiTeparypi. 3HAUYHUN BHECOK Y PO3BUTOK
TEopii yIpaBIiHHS epCOHANIOM 3po0uB M. ApMCTPOHT, SIKUW PO3rJsSAae MOTHUBALIIO
SK CKJIAJIOBY CTPATETIYHOTO YIPABIIHHS JIIOACBKUMHU PECypCaMy Ta HAroJoulye Ha
HEOOXIJTHOCT1 1HTEerpauii CHUCTEeMH CTHUMYJIOBaHHS 13 3aranbHor0 HR-cTparteriero
nignpuemcTBa [1]. YkpaiHChbKiI HAyKOBIlI TaKOXK aKIEHTYIOTh YBary Ha HEOOXiTHOCTI
nepexoy 10 KOMIUIEKCHUX MOJIeJieil MOTHBaIlli, 110 BPaXOBYIOTh Cy4aCHI BUKIIUKH
(bYHKIIIOHYBaHHS TIAMPUEMCTB, HU(POBI3AII0 EKOHOMIKH, TOTpedy y mpodeciiHomMy
PO3BUTKY IEpCOHATY Ta IMABUIIEHH] HOT0 opraHi3aiiiHoi 3aimydeHocTi [3; 4].

Pa3om i3 TMM aHali3 CyyacHUX JIOCHIJKEHb CBIIYUTH, 110 OUIBLIICTh HAYKOBUX
mpais MPUCBSUYCHA 3arajlbHUM MUTAHHSAM YTMPABIIHHS TEpCOHAIOM abo0 MOTHUBAIIil
MpaliBHUKIB MiANPUEMCTB pi3HUX ranxys3ei. HaromicTe npobieMaTrka cTpaTeriyHoro
BJIOCKOHAJICHHS CUCTEM MOTHUBALIi caMe y MPUBATHUX 3aKJIa1aX OXOPOHH 37J0POB's, SIKi
MpaIiolTh B yMOBaX pedOpMyBaHHS MEIMYHOI Tally3l Ta BUCOKOiI KOHKYpEHIIi 3a
KBaII(PIKOBaHI KaJIpu, 3aJMIIAETbCS HEAOCTATHBO AOCHKeHow. Lle oOymoBitoe
HEOOXITHICTh PO3POOJICHHS Cy4YacHUX TMIAXOMIB 10 (opmyBaHHS edEKTHBHOT
MOTHUBALIMHOI TMOJITUKA 3 ypaxyBaHHSIM OCOONMBOCTEN (YHKIIOHYBAHHSA TaKUX
3aKJIaIIB.

MeTtoto nociiiKeHHsl € OOIPYHTYBAHHS CTPATETYHUX HAMPSAMIB yJIOCKOHATICHHS
CHUCTEeMHM MOTHUBAllli MMEepPCOHATYy MPHUBATHUX 3aKJIaJIB OXOPOHHU 30POB'St HA OCHOBI
CydyaCHHX KOHIUEIMIIA yIOpaBiIiHHS JIIOJCBKMMH pecypcaMu Ta pe3yJbTaTiB
JOCJIIKEHHS JISTTIbHOCTI MPUBATHOTO PeadiIITALlIMHOTO IIEHTPY.

[IpoBeaeHe mOCHIKEHHsS 3acBIMUWIO, IO €(PEKTHBHA MOTHUBAIlIHA CHCTEMa
MOBMHHA PO3TJISAATUCS SIK OJIUH 13 KJIFOUOBUX €JIEMEHTIB CTPATEri4HOr0 yMpaBIIiHHS
1JIIPUEMCTBOM. [T OCHOBHMM 3aBJIaHHSAM € HE JIUIIE 3a0e3MeYeHHs HaJIeKHOTO piBHS
MaTepialibHOTO CTUMYJIIOBaHHS, a ¥ CTBOPEHHSI YMOB Jig NMPOQECIiitHOrO pO3BUTKY
NpaliBHUKIB, (OpPMYyBaHHS TO3UTUBHOI KOPHOPATUBHOI KYyJbTYpPH, MIATPUMKH
KOMaH/THO1 B3a€MO/I1i Ta pO3BUTKY IHHOBAIIHHOTO MOTEHIany nepcoHary. Came Taka
cucTema 3abe3neuye JOBrOCTPOKOBE 30€peKeHHs KBaNMI(PiKOBAHUX KaJpiB 1 CTBOPIOE
NepelyMOBH JUIsI CTAJIOr0 PO3BUTKY MPUBATHOTO 3aKJIaly OXOPOHH 37J0POB'S.

OcHOBHUMHU pe3yJIbTaTaMHU MPOBEICHOI0 JOCTIIHKEHHS CTajlo OOTpYyHTYBAHHS
CTpaTeriuHuX HampsAMIB yJOCKOHAJCHHS CUCTEMH MOTHUBALlli MEPCOHATY NMPUBATHUX
3aKJIaJiB OXOPOHU 370pOB's. BcraHoOBIEHO, IO cydyacHa MOTHBAIlIHA IOJITHKA
NOBMHHAa 0a3yBaTucsd Ha KOMIUIEKCHOMY BHUKOPUCTaHHI — MareplajlbHUX 1
HEeMaTepiaTbHUX IHCTPYMEHTIB yIPABIIiHHS IEPCOHATIOM, SIK1 B3aEMOIIFOTH M1k COOOI0
Ta 3a0e3Me4yloTh JIOCATHEHHS SK IHAMBIAyaJIbHUX, TaK 1 CTpaTeriyHuX IUIeh
nignpuemcTBa. EdexTuBHa cuctema MoTuBalii Mae OyTH IHTETpOBaHA B 3arajbHy
CHUCTEMY YIPABIIHHS JIIOJACBKHUMHU PECypcamMu Ta BpaxoBYBaTH cHelU(PIKy MisUIbHOCTI
3aKJ1a/11B OXOPOHHM 3/10POB's, JI€ SIKICTh HaJAaHHS IMOCIYT 3HAYHOIO MIPOIO 3aJI€KUTh Bl
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npodeciiiHOl  KOMIIETEHTHOCTI, BIAMOBIMAJIBHOCTI Ta KOMaHIHOI  B3aeMOii
mpamiBHUKIB [1].

JlocnipkeHHsl JisSUIbHOCTI MPUBATHOTO PeadUIITAlIiHOTO LEHTPY JO03BOJIMIIO
BCTAHOBUTH, IO TMIANPHUEMCTBO (YHKIIIOHYE€ B YyMOBaX IO3UTHBHOI JUHAMIKH
(1HaHCOBUX IMOKA3HUKIB, Ma€ CPOPMOBAHUM KAAPOBUN MOTEHI[IA] Ta BUKOPUCTOBYE
CydyacHI MAXOAM IO OpraHizarii peabimitamiitHoro mporecy. PasoMm i3 TuM anami3
CUCTEMH MOTHBAIlli TEPCOHANy 3acBIIYMB HAsSBHICTb OKPEMHUX pE3epBiB ii
BJIOCKOHaNeHHs. Hacammepen 1ie ctocyeThest popMarizaiiii OLIHIOBAHHS pe3yJIbTaTIB
mpaili, pO3BUTKY CHUCTeMH Npo(deciHHOro HaBYaHHS, YIOCKOHAJCHHS MEXaHI3MY
MaTepilallbHOTO CTUMYJIIOBaHHS Ta BIPOBAKEHHS Cy4aCHUX LU(PPOBUX ITHCTPYMEHTIB
HR-menemxmenTy.

VY cyyacHuUX yMOBax OJHHUM 13 HAHOUIbII MEPCIEKTUBHUX HAMPSIMIB PO3BUTKY
MOTHBAIIIIHOI MOMITUKH € 3aIPOBAHPKEHHS CHCTEMHU OI[IHIOBAaHHS pPEe3yJbTaTUBHOCTI
NpaIiBHUKIB 33 KIOYOBUMH MoKa3Hukamu edektuBHocTi (Key Performance
Indicators — KPI). Bukopucranus KPIl 3abe3nedye mpo30picTh OMIHIOBaHHS Tpalli,
BCTAHOBITIOE B32EMO3B'SA30K M1 OCOOMCTHMU pe3yJIbTaTaMU MpaIliBHUKA Ta PO3MIPOM
MaTepiajibHOi BUHAropojH, CIpUsE€ MIABUIIEHHIO BIAMOBIJAIBHOCTI TMEpCOHATY M
OpIEHTYE TPAIIBHUKIB HAa JOCATHEHHS CTPATETIYHWX IUIeH migmpueMctBa. Jlis
MPUBATHUX 3aKJIa/iB OXOPOHHU 370POB'St TAKUMH MOKA3HUKAMH MOXYTh OyTH SIKICTh
HaJaHHS MEJIWYHUX TMOCIYyT, NOTPUMAHHS IHIUBIAyaJIbHUX IporpaM peaodumiTaiii,
piBEHb 3aJ]0BOJICHOCTI MAIiEHTIB, NMPOodeciiiHuil PO3BUTOK MpAIlIBHUKIB, y4acTb Yy
BHYTPIIIHLOMY HaBYaHHI T4 KOMaHHIHA POOOTI.

BaxnuBoio CKJIaJ0BOIO CTPATETIYHOIO PO3BUTKY CHUCTEMH MOTHBAIl €
BJIOCKOHAJICHHS ~ MEXaHI3My  MaTepiajJbHOTO  CTUMYJIOBaHHS.  MarepiaibHa
BHHAropoja MoBMHHA 0a3yBaTHCs HE JIMIIE Ha BUKOHAHHI MOCAJ0BUX OOOB'SA3KIB, a i
BPaxOBYBAaTH OCOOMCTHI BHECOK IMpAaIliBHUKA y JIOCATHEHHS PE3yJbTATIB AISUIBHOCTI
nianpueMcTBa. JlOLUIBHUM € 3aCTOCYBaHHSI THYYKOiI CHUCTEMH IPEMIIOBaHHS, LIO
MOEJIHY€E TapaHTOBaHY 3apOOITHY IJIATy 13 3MIHHOIO YaCTHUHOIO, SIKAa 3aJCKHUTh BiJ
IHIMBIAYaJIbHUX 1 KOMaHJHMX MOKa3HUKIB e(PeKTUBHOCTI. Takuil miaxia MiIBUIILYE
3alliKaBJICHICTh TEpPCOHANy B TOKpAUIeHHI pe3yabTaTiB mpaui Ta 3abe3mneuye
CIPaBEAJIUBICT PO3NOLTY MaTepialbHOTO 3a0X04EHHS [3].

[Topsia 13 MaTepialbHUMHU CTUMYJaMU OCOOJIMBOIO 3HaYEHHSI HA0yBa€ pO3BUTOK
HeMmartepiaibHOT MoTHBamii. JloCaipkKeHHS MATBEPAMWIO, IO JJI1 MEIUYHUX
NpaliBHUKIB BaroMUMH MOTHBATOpaMU € MOXJIHUBICTh MNPO(ECIHHOIO PO3BUTKY,
y4acTh y CIEHiai30BaHUX TPEHIHTaX, KOH(EPEeHIsIX 1 Mmporpamax IiABUIICHHS
kBaiidikailii, BU3HAHHA MPOodeCcifiHUX JOCATHEHb, HACTABHUIITBO Ta MOJXKJIUBICTH
Kap'epHOro 3pocTaHHs. Taki 3axoau CHOPUSIOTH (POPMYBAHHIO BHCOKOTO PIBHS
npodeciiiHol 3aly4eHOCTI TEepCOHaTy, 3MIIHEHHIO KOPIOPATHBHOI KYJIbTypU Ta
MIJBUILIEHHIO KOHKYPEHTOCITPOMOXHOCTI 3aKJIaJly OXOPOHH 370pOB's [2].

OmHuM 13 CTpaTeTiYHUX HANpPsMIB YIOCKOHAJIIEHHS MOTHBAIlll € PO3BUTOK
nporpam Employee Well-being, sxi mnepenbauaroTh TIATPUMKY (I3UYHOTO Ta
NICUXOJIOTIYHOTO ONaromoiyyus MpamiBHUKIB. [l mnepcoHany peabimiTaliiHuX
LHEHTPIB, MAISUIBHICTH SKOTO  XapaKTEPU3YEThCS  3HAYHUM  TCUXOEMOLIMHUM
HAaBAHTAKEHHSIM, BaXXJIMBOI'O 3HAYEHHs HAOyBalOTh 3aXOIU IIOAO MPOQPUIAKTUKU
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npodeciiHOro  BUTOpaHHS, ICHUXOJOTIYHOTO  KOHCYJbTYyBaHHS, (OpPMYBaHHS
MO3UTUBHOTO COIIAJLHO-TICUXOJIOTIYHOTO KJIIMaTy Ta 3a0e3nedyeHHs OanaHCcy Mik
npodeciiHuM 1 O0COOMCTUM SKUTTAM. Peamizaiiss TakuxX MporpaM CIPUSITHUME
30€peKECHHIO KaJIpPOBOI'0 IIOTEHIIATy, IMiABUIICHHIO 3aJI0BOJICHOCTI IIparelo Ta
3MEHIIEHHIO PU3UKY TUIMHHOCTI KaJIpiB.

[lepcrieKTHBHIM HAIMPsIMOM PO3BHUTKY KaJpOBOI MOMITUKH € TAKOX U POBI3aIlis
MPOIECIB  yOpaBiIiHHS TepcoHanoM. Bukopucranns cydacHux HR-matdopwm,
€JIEKTPOHHUX CHCTEM OIIHIOBaHHS PE3yJbTaTUBHOCTI Ipail Ta 1HCTpyMeHTiB HR-
aHATITUKY 3a0€3Ieuy€e ONepPaTUBHICTh MPUUHATTS YIPABIIHCHKUX PIIICHb, MIBUIILYE
MPO30PICTh KaPOBHUX MPOLECIB 1 CTBOPIOE MOMKIMBOCTI JUIsl 1H/IMB1Ayani3alii mporpam
MOTHBaIlii. 3acTOCyBaHHS MUGPOBUX TEXHOJIOTIH 103BOJISE 3/IIHCHIOBATH MOHITOPUHT
npodecifHOrO PO3BUTKY MpAIliBHUKIB, aHAII3yBaTH pPIBEHb iX 3alydyeHOCTI Ta
MIPOTHO3YBATH PU3WKH BTPATH KJIIOYOBHUX CIICIIAICTIB, MO OCOOJIMBO aKTyajlbHO B
yMoBax JieinuTy kBamihiKOBaHUX METUYHUX KaAPiB [4].

Takum 4YmHOM, CTpaTeriuHe BJOCKOHAJIEHHS CHCTEMH MOTHBAIllil MEpCOHAITY
OpPUBAaTHUX 3aKJIaJiB OXOPOHU 3/I0pOB'S MOBUHHO 0a3yBaTHCAd HAa KOMILIEKCHOMY
BUKOpHUCTaHHI cydyacHux HR-TexHonoriii, moeHanHi MaTepialbHUX 1 HeMaTeplalbHUX
CTHUMYJIB, PO3BUTKY NpOo(deciiHUX KOMIETEHTHOCTEH mepcoHaly Ta (opmyBaHHI
CIPHUATIMBOrO OpraHi3aliifHoro cepeoBuia. Peamizaliis 3anpornoHOBaHUX HAIIPSIMIB
COPHUATUME MIABUIICHHIO NPOIYKTUBHOCTI Mpalli, MOKPAUIEHHIO SKOCTI MEIUYHUX
MOCJIYT, 3MIIHEHHIO KaJIpOBOTO TOTEHIANy Ta 3a0€3MEYEHHIO CTajJoro pPO3BUTKY
MIPUBATHUX 3aKJIaJIIB OXOPOHH 37I0POB'SI.

VY pe3ynbTaTi MPOBEASHOIO JOCIIKEHHS BCTAHOBJICHO, 10 ¢(PEKTHBHA CHCTEMaA
MOTHBallli TNEpPCOHaNy € OAHUM 13 KJIIOYOBMX YHWHHUKIB 3a0e3MedeHHs
KOHKYPEHTOCIPOMOXKHOCTI MPUBATHUX 3aKJIaJiB OXOPOHHU 370poB's. JloBeneHo, 1o
CTpaTeTIYHUN PO3BUTOK MOTHBAIIMHOI TOJITUKH Ma€ TPYHTYBATHCS Ha 1HTErparii
MaTeplaJlbHUX 1 HeMaTeplaJIbHUX CTHUMYJIB, 3aCTOCYBaHHI CHCTEMH OLIIHIOBAHHS
pesynpTaTuBHOCTI mpami 3a KPIl, po3BuTky mnpodeciiiHuX KOMIIETEHTHOCTEH,
uudposizaiii HR-nponecis Ta BOPOBaKEHHI MPOTrpaM MiATPUMKHA MCUXOJIOTTYHOTO
OJ1aronoiayyysi epcoHay.

[IpakTuuna peanizailisi 3anIpONOHOBAHUX HAMPSMIB CHPHUSTUME IT1IBUIIECHHIO
€(eKTUBHOCTI BUKOPUCTAHHS KaIpOBOr'0 MOTEHI[1aTy, TOKPAILIEHHIO SKOCTI MEIUYHUX
MOCJIYT, 3POCTAHHIO PIBHS 3aJly4€HOCT! MpaIliBHUKIB, 3MIIIHEHHIO KOPIOPATHBHOI
KyJIbTypH Ta 3a0€3MEYCHHIO OBTOCTPOKOBOTO PO3BUTKY TPUBATHUX 3aKIaJliB
OXOPOHH 37I0POB'S.
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POJIb OPTAHIB IEP)KABHOI BJIAJIN Y
3ABE3IIEYEHHI ®IHAHCOBOI BE3IIEKHA YKPAITHHA

Ceprees Bosiogumup I'ennagiiioBny

3100yBay BUIIIOi OCBITH

HaBuanbHO-HayKOBHI1 IHCTUTYT IIpaBa

Jlep>xaBHUI OJJaTKOBUM YHIBEpCUTET, M. IpmiHb, YKpaina

dinancoBa Oe3meka JepKaBU HE 3'IBISIEThCA camMa 1o coOi. Bona mopasy €
pE3ybTaTOM PillIeHb KOHKPETHUX IHCTUTYIIIH, SIK1 MalOTh Ha 1€ TOBHOBaXXeHHA. ToMy
rOJIOBHE NMUTAaHHS TYT HE UM BaxJinBa (piHaHcoBa Oe3neka’ — 1e i TaKk OYEBUIHO, — a
XTO caMe MEePETBOPIOE II0 METY Ha pOOOUl MEXaHI3MH: 3aKOHU, HOPMATHBH, HATJISII0BI
npouenypu. [ HAcKUIBKM YITKO MDK UMMM  IHCTUTYIISIMH  pO3IMOJiIEHA
BIIIIOBITAJIHHICTE.

C. E. llranuens mpornoHye TUBUTHUCS HA L€ K HA OKPEMHM BHA MyOJIYHOTO
ynpaBiiaHsA. He ogHa ycraHoBa BifgmoBigae 3a (iHAHCOBY O€3MEKy — MpaIfoe Iijia
Mepexa OpraHiB BiaAH, y AKOI € CIUIbHA MeTa: 3aXUCT MyOJiuyHOro (hiHaHCOBOTO
iHTepecy [1]. YV uiii Mmepesxi MOKHA BUIAUIMTH TPU IIapy poOOTH, SIK1 IIFOTh OAHOYACHO.
[Tepiuii — mpaBoBUM: 3aKOHM, MIXXKHAPOIHI yroau. [{pyruii — opraHizamiiHuii: XTo 3a
10 KOHKPETHO BiANOBiAae. TpeTiil — IHCTUTYLIMHUIA: 3aKpIIJIEHHS TOBHOBAXKEHD 32
neBHUMH opraHamu [1]. Takuif MO KOPUCHUW THM, IO Ja€ 3MOTY IIyKaTd HE
abcTtpakTHi "mpobsemMu (iHaAHCOBOI Oe3rmeku”, a KOHKPETHI MPOTAIMHU — MICIA, /e
MOBHOBAKEHHSI JBOX OpraHiB MEpeTHHAIOThCS abo, HaBMaku, HE TMOKPUBAIOTHCA
*KOJTHUM 13 HUX. CaMe Takl CTUKH TPAJAUIIHHO HaKCcIa0IIi.

Haitauxuuii piBeHb 11i€1 CUCTEMHU — 3aKOHOIABYMH, 1 TYT KJIIFOYOBY POJIb BIJIITPae
BepxoBna Pama VYkpainu. P. A. J[xa6painoB ta T. C. 'ynmiMa mokasyrooTh 1€ Ha
MPUKJIA1l TPOLIOBO-KPEIUTHOI MOJITUKH: CTa0llIbHA MOHETApPHA MOJITUKA HEMOXKIIUBA
0e3 351aropKeHo1 poOOTH apJIaMEeHTy CaMe B YaCTHUHI YXBaJIeHHS MOTPIOHUX 3aKOHIB
[2]. ABTOpHM HaBOATH IIKaBHI MPUKIAI: eIKl HOpMU OaHKIBCHKOTO 3aKOHO/IaBCTBA
caMi IKOASATh (hiHAHCOBIM Oe3Ielll — HalpUKIIa, KOJIUM BOHH 00OMEXYIOTh KOJIO JIFOJEH,
yui IpaBa MOPYIIEHO MPH BUBEIEHHI 0OaHKY 3 PUHKY, a00 MOCIAOIIOITh 3aXUCHY
¢byHK1iI0 nMpaBa B3araii [2]. BucHOBOK 3Bi/icH JOBOJII IPOCTUH, alie BAXIJIUBUIL: SIKICTb
3aKOHY — IIe¢ He (OpPMalbHICTh, a peanbHa mepemymoBa Oesmeku. CKUTbKH O HE
CTapajiucs BUKOHABIII, TOTaHUN 3aKOH BOHU HE KOMIIEHCYIOTb.
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Hpyruii piBenb — Harionaneuuit 6aHk YKpaiHu, 4ni MOBHOBaXEHHS 3aKpiMJieH]
okpeMuM 3akoHOM [4]. Ha HbOro mnokjageHO TpOIIOBO-KPEAUTHE PETYJIIOBaHHS,
OaHKIBCHKUW HArjsi] 1 KOOpAUHALID (PIHAHCOBOTO MOHITOpHUHTY B Oankax. Ilix vac
BIfHM 1€ HaBaHTaxeHHs cyTTeBO 3pocio. O. B. I'ymak, O. 0. Iigny6nuit ta C. B.
CnrocapeHKO 3BepTaroTh yBary, 110 TpaHcdopmallis Oe3NeKoBOi CKJIag0BO1
0aHKIBCHKOI CHCTEMH III€ HE 3aBEpIlCHA, 1 IEHTPaJIbHIUM OpraHaM Biaau MOTPiOHO U
Jal y3roJDKyBaTH MK COOO0 MEXaHI3MH, sIKi ONTHUMI3yIOTh poOOTYy OaHKIBCHKOTO
cektopy [3]. Kpim Toro, aBTOpHM MiJIKPECTIOI0Th: PE3YAbTAT TYT 3aJICKUTH HE JIUIIIE BiJ]
BHYTPIIIHHOTO PETYyJIOBaHHS, a ¥ BiJ TOr0, HACKUIBKM AKTUBHO OpPTaHU BIIAJH
3aJTy4ar0Th 30BHILIHIO (DIHAHCOBY MIATPUMKY — BiJl MDKHAPOAHUX IHCTUTYIIH, YPSIA1B-
napTHepiB, ¢oHAiB [3]. ToOTO nepkaBa TyT Mpalloe HE TUIBKU K Hariasgad, a
(haKTHUYHO 1 SIK IEPETOBOPHUK HAa MI>KHAPOIHOMY PIBHI.

Tperiit piBers — BuKoHaBua Biajna: Kadiner MinictpiB 1 MiHicTepcTBO (iHAHCIB,
SK1 BIJIMOBIJIalOTH 32 OIOJKETHY M 60proBy nomituky. CxBaneHa ypsanom Crpareris
pedopMyBaHHS CUCTEMH YNPABIIHHS Jep:kaBHUMHU (piHaHcamu Ha 2022-2025 poku
OpIEHTY€E pOOOTY came Ha TIPO30PICTh OIOKETY, BHYTPIIIHIN (hiHAHCOBUI KOHTPOJIb 1
3Ba)KE€HE YIpaBiIiHHSA Ooprom [5]. BaxxiauBo, 110 11e He OJHOPA30BUM aHTUKPU30BUI
3axij, a baraTopiyHa nmporpama. A 1ie BXKe CUTHAJI, 1110 JIepKaBa CIpuiiMae (hiHaHCOBY
0e3IeKy SK MOCTIMHY po0OTY, a HEe PeakIlito Ha KOHKPETHY KPHU3Y.

SIKIO CKJIACTH L1 TPU PIBHI JIOKYIH, BUXOJUTH JIOBOJI JIOTTYHUM MOJLT Mparii:
MapJIaMeHT 3aj1a€ mpaBuia rpu, HanionansHuit 6aHK TpruMae MOHETapHY CTaOUTbHICTD
1 Harnsaaae 3a GIHAHCOBUMHU MOTOKaMH, ypsana 1 MiHdiH BiNOBIIalOTh 32 OIOKET 1
Oopr. Aje meu moAia Impaltoe JIUIIE TOJI, KOJIH MDK PIBHSAIMH € TOCTIHHHUMA 3B'SI30K.
JIocBiZT OCTaHHIX POKIB MOKa3ye: 3arpo3u (hiHaHCOBIN Oe3reli piiko OyBalOTh "YUCTO
MOHeTapHUMH" 4u "uncto OrojxeTHUMU'". HaifuacTilne BOHM BUHHMKAIOTh CaMe€ Ha
MEXI1 — TaMm, JIe )KOJICH OpraH OKpPEMO HE Ma€ IMOBHUX TOBHOBAXXEHb JISITH.

3 yChOro BUKJIAJICHOIO BUIUIMBAE, 110 OPraHU JEP>KAaBHOI BJIAJU B LI CUCTEMI
BIJIICPAIOTh HE JPYrOpsIHY, a BHU3HAUYAJIbHY pOJib: 0€3 YITKOTO pPO3MOALTY
MOBHOBaXXEHb 1 0€3 peaslbHOi B3a€MO/IIT MK PIBHSAMHU OJIHA yCTAaHOBA — X04 OM siKa
KOMIIETEHTHa — HE BTpUMae (PIHAHCOBY CHUCTEMY B CTIMKOMY CTaHI CaMOTYKKH.
JloriyHUM MPOJIOBKEHHSAM ILBOTO JOCIHIKEHHS MOIJIO O CTaTh BUBYEHHS TOTO, SIK
dbopmanizyBaTu Taky MIDKBIIOMYY KOOpAMHALIID — HANpUKIAA, Yepe3 CIUIbHI
IPOTOKOJIH i M1 Yac (PiHAHCOBUX KPH3.
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SECTION: MARKETING AND ADVERTISING

POJIb COLIMAJIBHBIX CETEH B PA3BBUTUU BU3HECA
B DIIOXY HU®POBOM TPAHC®OPMALIUU

I'yceitnoB Mym¢pur Ucmani oray

HNcemaniioBa I'osibHapa 3eilyinM KbI3bl

Baausane Xamkap HloxpaaanH Kbi3bl

MyumikueB 3ayp Apu¢ oruy

AzepOaiixanckuii ['ocyjapcTBeHHbI ArpapHblii Y HUBEPCUTET
AzepOaiimxan

AHHoOTanus: B craThe aHanM3upyercs BIMSHUE COLMAIBHBIX CETel Ha Ou3Hec-
cpeny B 31oxy 1 poBoil TpaHchopMaluy, UX POJIb B MAPKETUHIOBON JAESITEIbHOCTH
W yNpaBJIEHUH B3aUMOOTHOIIEHUSIMU € KJIMeHTaMu. [loMrMMO TOro, 4Tto couuanbHbIe
CeTH SIBIISIIOTCA CPEJCTBOM KOMMYHMKAIIMHM, OHM CTaJd Ba)XKHBIM HHCTPYMEHTOM
¢dopMupoBaHus OpeHJa, YBEJIWYEHMs] NPOJaX, YCTAHOBJICHUS HWHTEPAKTUBHBIX
OTHOLIEHUM C LEJNECBOW ayAUTOPUEW W NPHUHATHS AHAIATHUYECKHUX pelIeHui. B
UCCIIEIOBaHUM OOOOLIEHbl OCHOBHBIE MPEUMYIIECTBA MAapKETHHra B COLMAJIbHbBIX
ceTsix (SMM), stansl 1upoBoit TpaHchopMalii U KOHKYPEHTHBIE MTPEUMYIIECTBA,
KOTOpbIE  COBpPEMEHHble  HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTHH
MPEeAOCTaBIAIOT Ou3Hecy. OTHOBPEMEHHO OOOCHOBBIBAETCS, YTO AHAIUTHUYECKHE
BO3MO>KHOCTH, MPEJI0CTABIIsIEMBbIE IIAT(OpPMaMH COLIMATBHBIX CETEH, UTPAIOT BAXKHYIO
pOJIb B IPUHATUYU CTPATETHUECKUX YIPABICHUYECKUX PEILICHUHN PEAIPUATUIMU.

KittoueBbie ci10Ba: COMMAIBHBIC CETH, MAPKETHHT B COIUANBHBIX ceTsax (SMM),
mudpoBas dSKOHOMHKA, OuszHec, UUQpPoOBBIE TUIATHOPMBI, HHGOPMAIMOHHO-
KOMMYHUKAI[MOHHbIE TEXHOJIOTUU, MAPKETUHTOBAsI CTPATETHUSL.

B coBpemenHy10 310Xy nuppoBHU3aINK COLUATBHBIE CETH CTAIM HEOThEMIIEMOM
YaCThIO IIOBCEIHEBHOM KU3HU MIIIMAPOB JIIOJIEH IO BCEMY MUPY. DTH IIIAT(OPMBI
bopMupyroT yaoOHyr HU(GPOBYIO Cpedy sl CO3JAaHUS B3aWMOJACUCTBUS MEXKIY
M0JIb30BATESIMU, TMOATOTOBKM, OOMEHa KOHTEHTOM U €ro JOCTaBKH LIMPOKOI
ayIuTOpHH. BeICTpoe pa3BUTHE COLMAIBHBIX CETEH OKa3ajo 3HAYMTEIbHOE BIIMSHHE
HE TOJIbKO Ha KOMMYHUKAIIMOHHBIE POLECCHI, HO U Ha OM3HEC, MAPKETUHT, IOJTUTHKY
U COLIMAIbHO-PKOHOMUYECKOE pa3BUTUE OOIIECTBA B LIEIIOM.

CommanbHble ceTd — 3TO0 HAO0p HUMPOBBIX MIATPOPM U TEXHOJIOTHH,
MO3BOJIIOIIMX I0JIb30BATEISAM B3aMMOJEHCTBOBAaTh, OOMEHMBAThCSI MH(pOpMaLUeEH,
co3JaBaTh COOOIECTBA M COBMECTHO CO3/1aBaTh KOHTEHT. boiblias ayauTopus
M0JIb30BATEJIEH MPENOCTaBIsAET MPEANPUATHIM AOCTYN K LEJIEBbIM pbhIHKaMm OoJee
3 PeKTUBHO, HANPSMYIO M C OTHOCHUTEIBbHO HU3KUMHU 3arparamu. OcoOEHHO s
MaJIoro U CpeAHero OM3Heca COIMAIbHBIE CETH UMEIOT OOJbIIOEe 3HAYEHHUE C TOUKH
3peHus YKpEIUJIeHHsI TO3ULUI Ha HU()POBOM PBIHKE.
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B ycnoBusix coBpeMeHHON HHU(PPOBOK SKOHOMHUKH MPUIOKEHUS COLMAIBHBIX
CeTel BBIMOIHIIOT HE TOJIBKO MApKETUHIOBYIO (DyHKIMIO. OHU BBICTYNAIOT B KAUECTBE
HEOTHEMJIEMOI'O 3JIEMEHTA 3TallOB CO3/IaHUs, Pa3BUTUS U YKpeIJieHus1 Ou3Heca Ha
peiHke. Yepe3 3T 1natGopmbl MPEANPUATHS YCTAHABIMWBAIOT HHTEPAKTHUBHBIC
OTHOLIEHUS C KIMEHTaMH, (GOPMUPYIOT IIU(POBYIO UJIEHTUYHOCTh U pa3padaThIBAIOT
0onee TuOKKe CTpaTeruu NpOABUKEHUS TOBAPOB U YCIYT.

B T1o xe Bpems 1wmdpoBas TpaHcpopmalus cTajga CTPAaTErHYECKUM
HaIlpaBJICHUEM pPa3BUTHS KAaK TOCYJapCTBEHHOIO, TaK W YaCTHOTO CEKTOPOB.
[udposas TpanchopMmariiusi BKIOYAET B ¢€0s1 HE TOJILKO TPUMEHEHUE TEXHOJIOT U1, HO
1 OOHOBJICHHE MOJIENIM YIPaBJICHUS OpraHu3alusIMu. DTOT MPOIECC COCTOUT U3 TPEX
OCHOBHBIX JTalloOB: aBTOMAarTu3aius, Iudpousanus u 1udposas TpaHchopMaiius.
Kaxapiit aTan Tpedyer oT opraHu3anuii HOBBIX 3HaHUN, COBPEMEHHBIX TEXHOJIOTHH U
WHHOBALMOHHBIX MOJIXO0/0B K YIIPaBJIECHUIO.

B yci0BUSX BBICOKOKOHKYPEHTHOIO PbIHKAa KOMIAHHH, YCIEIIHO BHEAPSIOLINE
MH()OPMAMOHHO-KOMMYHUKAIIMOHHBIE ~ TE€XHOJIOTUH, IMOJY4YalOT 3HAYUTEIbHBIE
npeumMyiiecTBa. PemeHus Ha OCHOBE UCKYCCTBEHHOI'O MHTEJIEKTa, CUCTEMbI OM3HEC-
aHAIUTHUKHY, UGPOBBIE MIATHOPMBI, TEXHOJIOTHU OJIOKYEHH, MAllMHHOE O0y4YeHHE,
poOOTU3MpPOBAaHHAS aBTOMATU3AlIMS MIPOLIECCOB M JIPYTHe MHHOBAIMOHHBIC PEIICHMUS
HNOBBIIAKOT AI(PQPEKTUBHOCTh YIPABIEHUS, YCKOPSIOT NPUHATUE pEUICHUH ¢
o0ecreunBaroT 00see ONTUMAJIbHOE UCIOJIb30BaHUE PECYPCOB.

B 3TOM KOHTEKCTE COLMAJIbHBIE CETH, KAK OJWH U3 OCHOBHBIX KOMIIOHEHTOB
uudpoBoit TpaHchopMaluH, TaKXKe CIOCOOCTBYIOT ITOBBIIEHUIO
KOHKYPEHTOCIIOCOOHOCTH OM3HEeca.

MapketTunr B comuainbHbIX ceTax (SMM) mnpenocraBisieT KOMMOAHUSIM
3HAYUTENIbHbIC MPEUMYIIECTBA B CICAYIOIIUX 00IACTIX:

* [IOBBIILICHUE Y3HABAEMOCTH OpeHa;

* (popMHpOBaHUE JOATBHOCTH KJIUEHTOB;

* YBEJIMYEHUE NIPOAAX TOBAPOB U YCIYT;

* OLIEHKA YJIOBJIETBOPEHHOCTH MOTPEOUTENEH;

* OpraHusanus 00CiIy>KMBaHUs KIIMEHTOB B PEXKUME PEaIbHOTO BPEMEHU;

* [IPOBEJICHUE 1IEJIEBBIX PEKIAMHBIX KAMITAHUH;

* HU3MEpEHUE pE3yJbTATOB MAPKETHUHIOBBIX MEPONPHUATUNA W ONTUMHU3ALMS
CTpaTEeruu.

Kpome Toro, omHum wu3 rnaBHbIX npeumyiiectB SMM sBiseTcs MOUIHBIN
MEXaHU3M 00paTHOH cBsizu. KoMMeHTapuu mMojab30BaTeniel, MHEHHS, PENOCThl H
Jpyrue UHTEPaKTUBHBIE PEAKLIUU [TO3BOJISIIOT KOMIIAHUSM aHAJIM3UPOBATh [IOBEICHUE
ayIUTOPUH, OIpPEAENsATh PBIHOUHBIM crnpoc u  GopMyIupoBaTth Oyaymiue
MapKEeTHUHIOBble cTpareruu. [lonydyeHHble NaHHBIE SBISIOTCS IIEHHBIM HNCTOYHHKOM
uH(popManuu JUIsl yJIydllIeHds NPOAYKTa, U3yYeHHs] TOTPEeOHOCTEeN moTpeduTenei u
IPOrHO3UPOBAHUS PHIHOYHBIX TE€HICHIIHUH.

C J1pyroil CTOpPOHBI, aHAJUTHYECKUE HWHCTPYMEHTBI, IPEIOCTaBIsEMbIE
m1aThoOpMaMu COIMMAIIBHBIX CETEH, Maf0T KOMITAHUSIM TOAPOOHYI0 MHGOpMAIHIO 00
OXBaTe€ ayAUTOPUM, aKTUBHOCTU IOJIb30BATENIEH, eMOrpapuuyeckux MOoKa3aTesax U
3((HEKTUBHOCTH pEKJIAMHBIX KaMIIaHWA. OTO TMO3BOJISIET MNPUHUMATH OoJee
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00OCHOBaHHbIE YIIPABIEHYECKUE PEIICHHS, CHUXKATh PUCKUA U OBICTpEe pearupoBaTthb
Ha U3MEHEHUS PhIHKA.

Takum 00pa3om, MapKETUHT B COLUAIBHBIX CETSX CTajl HE TOJBKO PEKIaMHBIM
WHCTPYMEHTOM, HO M HEOTHEMJIIEMOM 4YacThlO KIMEHTOOPUEHTHUPOBAHHOIO
yrpaBieHusi, TU(GPOBBIX HWHHOBALMH W CHUCTEMBbI TPUHATHS PEHICHUH Ha OCHOBE
aHAJIMTUYECKUX METOAOB. B ycrmoBusix coBpeMeHHOW IU(GPOBOH 3IKOHOMHUKU
COLMAJbHBIE CETU SBISAIOTCA OJAHMM M3  CTPATErMUYECKMX HHCTPYMEHTOB,
OKa3bIBAIOIIMX KOMIUIEKCHOE BO3JIEMCTBHE Ha pa3BuTue OusHeca. CouuanbHble
MeuaniIaThopMbl MO3BOJIAIOT MPEANPUITHSIM yCTaHABIUBAThH Oojee d(DPEeKTUBHYIO
KOMMYHUKAIIMI0O C YYaCTHUKAaMU PBbIHKA, MOBBIIATh JOSJIBHOCTh KIUEHTOB,
ONTUMHU3UPOBATh MApPKETUHTOBYIO JI€ATEIbHOCTh M IOJIy4aThb KOHKYpPEHTHBIE
npeumyuiecta. IIpu 3ToM MHTErpanusi ¢ KICKyCCTBEHHBIM HHTEIIEKTOM, OOJIBIIMMHU
JAaHHBIMH, CHUCTEMaMH  OH3HEC-aHATUTHUKA U  JPYTUMH  HWHHOBAI[MOHHBIMH
TEXHOJIOTUSIMU B Tpollecce HU(PPOBON TpaHcPopMalmy emie OOJIbIIE MOBBIIIACT
3¢ deKTUBHOCTh conuanbHbIX cered. [loaTomy B OyayieM pa3paboTka cTpaTeruil B
COLIMAJIbHBIX CETSIX Ha HAyYHOM OCHOBE M HMX KOOpPJIMHAIUS C COBPEMEHHBIMU
HU(PPOBBIMU TEXHOJOTUSAMU OyayT HUMETh 0co00€ 3HayeHue s YCTOMYHUBOTO
pa3BUTHUS U KOHKYPEHTOCIIOCOOHOCTH TIPEPUITHA.
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JloHenpKui HalllOHAJIbHUN MEIUYHUN YHIBEpCcUTET, M. JlumaH, Ykpaina

Jlikapcbka TMpakTUKa CTYIAEHTIB 4 Kypcy MiI0MBa€ MIJCYMKH YOTUPHOX POKIB
HAaBYAHHS ¥ OpPraHIYHO TNO€JHYE OTPUMAaHI 3HAHHS 13 3aCBOEHHSIM MMPAKTUYHHUX
HABUYOK 32 YOTHUPMA PO3JLIaMU MEIUIMHU: BHYTPIMIHA MEAWIMHA, XIPYpTid,
neiaTpis Ta akymepcTBo. [IpakTuka Mae ctaTd MIIHUM (QyHIaMeHTOM (popMyBaHHS
JiKaps-KIJIIHILIKCTA.

PoGora B TepameBTUYHOMY CTaIllOHApI HAJA€ MOXKIMBICTh YIOCKOHAIUTH
OMUTYBAHHS XBOPUX (CKapru, aHaMHE3 XBOPOOU 1 :KUTTS) — PO3/1]1 HABYAHHS, B SIKOMY
CTYICHTH 3A€OLIBIIIOT0 MArOTh MPOTAJUHU 1 MOTPeOyIOTh BIANUITIPYBaHHS IHX
HaBUYOK. Benuky momomory B 1IbOMY HaJal0Th 3aBiAyBaul BiIJIUICHb (KEPIBHUKHU
MPaKTHUKH BiJl JIIKyBaJbHOTO 3aKJaay). Bayxko mepeouiHuT He0OX11HICTh TPOBEACHHS
Gbi3nuHUX METO/IIB 00CTEKEHHS XBopuX (Inspectio, percussio, palpatio, auscultatio). Sk
MOKa3ye TPAKTHKA, HaWOUIbIIe MOTPEOYIOTh YIOCKOHAJIIEHHA TakKl pPI3HOBHIU
OOCTe)KCHHS, SK Maiblallis OpraHiB YepeBHOI IMOPOKHHUHH, JIOCIHIKSHHS
apTepiaIbHOTO MYJbCY, AyCKYJIbTallis CEPIS 3 aHAJI30M OTPUMAaHUX PE3yJbTaTIB.

[InanyBaHHs  cXeMu  OOCTEXKEHHS  XBOPOTO 3  ypaxyBaHHSIM  ioro
(QYHKILIOHAILHOTO CTaHYy, Mepediry XBopoou - HACTYIHHI KPOK poOOTH CTYIEHTIB. IX
NOMITHA  3alliKaBIEHICTh (DIKCYe€ThCA Ha MPOBEIACHHI Ta aHami3i JabopaTopHUX 1
OCOOJIMBO 1HCTPYMEHTAJIBHUX METO/AIB 00cTexkeHHs (peHTreHorpadii, KoM’ IOTEPHOT
tomorpadii, MPT opraniB rpyaHO1 KJIITKH 1 YEPEBHOI MOPOXKHUHH, YIBTPa3BYKOBOT
JIarHOCTHKY CEPIISl Ta OpraHiB uepeBHOI opokHuHN). CaMe niepeOyBaHHs 31100yBayiB
OCBITU B KaOiHETaX NPOMEHEBOI J1arHOCTUKH, BIJAUICHHIX (YHKIIOHAIBHUX
JOCITIKEHb pOOUTH 3aCBOEHHS CEMIOTHKHU (PO3/UTy HAyKH, IO BHBYAE CYKYIHICTb
O3HAK OKPEMHUX HO30JIOTIYHUX OAUHUIIL) CYYaCHUM, SICKPABUM Ta MEPEKOHIUBHUM.

Pa3oMm i3 3aBijyBaueM BIJAUICHHS TPOBOAMUTHCS OuepeHuiaibHa J1arHOCTHKA,
BUHECEHHS KJIHIYHOTO JiarHo3y, (OpMyBaHHS IUIaHYy JIIKyBaHHSA 1 HOTO KOPEKIIis
3aJIEKHO BiJ pe3ylnbTaTiB MpoBeneHoi Teparii. KepiBHUK NpakTHKK JoroMarae
po3iOparuch y TpPHUHIMIAX JIKApChKOi Tepamii, MexaHi3Max [ii Ta J03yBaHHI
npenapariB, 0COOJUBOCTIX iX 3acTOoCcyBaHHs. Po3misgaroTbcs mUTaHHS peadimiTarii i
npoTaKTUKX HAHOUTBI MOIIMPEHUX 3aXBOPIOBaHb. TyT B Haroji crae 3HalOMCTBO 3
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po0oTOr0 (Pi3i0TEpareBTUYHOTO BiAAUICHHS. MOXKIUBICTh 3aCTOCYBAaHHSI JIIKYBaJIbHOT
GI3KYIBTYpH, €JIEKTpO- Ta MarHiToTeparii, yJIbTpa3ByKoOBOI Ta OaibHEOTeparlii,
CBITJIOJIIKYBaHHSl Ta TiepOapUyHOI OKCHI€Halli 3HAYHO PO3IIMPIOE JIIKYBaJbHO-
peabumiTaliiiHi MOKJIMBOCTI B Teparii.

VYyacTh cTyeHTIB y poOOTI Majar IHTEHCUBHOI Tepallli COpusie OTPUMAHHIO HUMU
HABUYOK JIIaTHOCTUKM KPUTHUYHUX CTaHIB, HaJaHHA HEBiAkaamHoi momomoru. Lli
HAaBUYKM TaKOX MOXXKHaA HaOyTH i 4ac 4epryBaHHs (y SIKOCTI MOMIYHHUKA JIKaps) y
cTaiioHapi abo po6oTH y npuMalibHOMY BIII€HHI JiikapHi. CrocTepeKeHHs 3a
rOCIITAI3AIEI0 YPIeHTHUX XBOPUX, B3AEMOJIEIO JIIKapst MPUHMATBLHOTO BIIIUICHHS 3
JKapeM HIBUAKOL TONOMOTH, (haxiBUSIMU-KOHCYJIBTAHTAMH CTAI[IOHAPY (Kap/10JI0TOM,
XIpyprom, TpaBMaToJIOrOM, YPOJOTOM, T1HEKOJIOTOM, MemiaTpoM, 1H(EKI[IOHICTOM Ta
1H.) poOUTH TaKl 3aXOU YHIBEPCAIbHUM MEXaHI3MOM HaOyTTs JOCBITY YPreHTHOT
meauunnu. EdekTuBHICTh Takoi poOOTH MiABUIIYETHCS (PYHKIIOHYBAaHHSAM YPIeHTHUX
naboparopiil Ta peHTIeHOJIOTIYHOTO KabiHeTY.

Xipypriude BIAJAUICHHS CTalllOHApy HaJae HIMPOKI MOXIHMBOCTI OTPHUMAHHS
0araTtpboX JIKapChKUX HABUYOK. XIpyprisi Mae OCOONMBY aypy, SKa MalllO€ B YsBi
CTyZ€HTa KBaJi(hiKoBaHOTO, PIllIly4Oro, BIIEBHEHOTO B COO1 JIiKaps, 110 CBOIMU pyKaMH
TBOPUTH JMBA, 030aBISAIOYM XBOPOro Oararbox HeayriB. ToMy KiTbKICTh 3100yBadviB
OCBITH, 1110 0aXa0Th IPUETHATUCH J10 JIaB JIKAPIB-XIpypriB, HE 3MEHIIY€eThCA. Marouu
TaKky 3Ha4Hy MOTHUBAIlil0, CTYACHTH LIMPO 1 HAMOJETIMBO NpParHyTh ONaHyBaTH
nporpaMy MpakTUKH, a 1HOAI 11 mepeBepiminTd. Benuke 3HaueHHS B XIpyprii mae
MOCTaTh KEepIBHUKA BIIJAUICHHS, SKUM yocoOmoe B coOi miMOOKI 3HaHHS,
TIarHOCTUYHUHN TaJaHT, “‘30J10Ti PyKH Ta Oe33anmepeyHuil aBTOpuTeT. ToMy caMme BiH
3HAHOMUTH CTY/ACHTIB 3 OpraHi3alli€lo HaJlaHHS TUIAHOBOI Ta HEBIAKJIAHOT XIpypridyHOT
nornoMord. Po30uparoThCsi MOKa3aHHSA [0 EKCTPEHOi Ta IUIaHOBOI TrocmiTalizaiii,
nepesik HeoOX1THUX 00CTEKEHb.

[IpodinakTuka XipypriuHoi iHQEKIil, MUTaHHSA aCENTUKU i aHTUCENTUKH TYT HE
pO3Iia HAayKH, a TepioyeproBa HeoOXigHICTh, conditio sine qua non. Tomy o6poOka
PYK Xipypra, BUKOPUCTaHHS CTEPWIBHUX PYKaBUUOK, MACOK, XaJlaTiB, ICHyBaHHs 1
HOiATPUMKA JEKIIBKOX 30H CTEPWIBHOCTI y BIAAUIEHHI — yMOBa HOrO HaJEKHOTO
(hyHKITIOHYBaHHS.

Pobora y BigaieHH1 XIpyprii, sIK NpaBUJIO, MMOYUHAETHCS 3 EKCIPEC €K3aMEHY
(ormuTyBaHHS) JIarHOCTHKH KPOBOTEY Ta HEBIAKIAJAHUX T€MOCTAaTHYHHUX 3aXOJIiB.
Po36uparoTbcsi KIIIHIYHI O3HAKM 1 Ja0OparopHi NOKa3HWKH MpPHU 30BHIMIHIX Ta
BHYTPIIIHIX KpPOBOTEYAX, 3acO0M THUMYACOBOTO Ta OCTAaTOYHOTO TI'e€MOCTa3y,
npodiIakTUKX 1 60poTHOM 3 reMopariunum mokoMm. [loganbiuit po3moAiT CTYEHTIB
3a JIKapsIMM BIJUTUIEHHA POOUTH MOXIIMBUM OTPUMAHHS YYHSIMHU HABHUYOK KIIIHIYHOT
Ta J1a0OPaTOPHO-IHCTPYMEHTATIBHOT JIIarHOCTUKA Yy XBOPUX HA TOCTPY 1 XPOHIYHY
abnoMiHaNbHY Ta 1HIIY XIpypriuHy mnarosiorito. Came 1HAuBiIyanbHa poOoTa 3
JKapeM-XipyproM Ja€ MOXJIUBICTb HAOMM3WUTUCH N0 OaraThOX JIarHOCTUYHUX 1
JKyBaJbHUX TaiHCTB npodecii.

AcuctyBaHHS XIpypry B IepeB’s3yBajbHIN € HaWOUIbII BaXKJIUBUM ETarloM
OBOJIOJIIHHSI XIPYpriYyHMMU HaBHUUYKaMH: JOIVISAOM 3a PaHOI0, IMOCTAaHOBKOIO Ta
BUJIAJICHHSIM JIPEHAXIB, 3aMIHOI0 OB 30K, 3HSITTSAM IIBIB, OOPOOKOIO THIMHUX
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BOrHMIN Ta iHmMKUM. CaMe 3aCBOEHHS METOIB «MaJIoi XIPyprii», COCTEPEKEHHS 3a
JTUHAMIKOIO OJIy>)KaHHSI XBOPOTO Ma€ 3HAYHUN BIUIMB Ha TMoaayblie mpodeciiine
3pOCTaHHsI MallOyTHHOTO JIIKapsl.

BaxxnuBuM po3nisiom xipyprii € KoMOycTionoris. BiAMIHHICT KITIHIYHOT KapTUHU
OMIKIB BiJ TIMOMHM Ta IUIOII Ypa)X€HHsS, Meplla MeIuyHa AO0MOoMOra, mnepeoir
XBOpOOH, OIS 32 OMIKOBOIO PaHOIO, iH(Y31iiHA Teparisi CKJiaJjae HETIOBHUHN TIepeiK
JiKyBaJbHUX 3axofiB. CTylIeHTH 3HAWOMIISITHCS 3 OCHOBaMHU aHecTesionorii. Bonu
OepyTh ydacTb y MIJATOTOBLI XBOPOrO JO oOfepauli, BUKOHYIOUM BEHEMYHKIIO,
BU3HAYEHHS IPYIU KPOBI, pe3yC-HAIEKHOCTI, MPOBEACHHS MPOOU Ha 1HIUBIAyaIbHY 1
010JIOTIYHY  CYMICHICTb, MPOBOJISYM TMEPEIMBAHHS KOMIIOHEHTIB KpOBI Ta
KPOBO3aMiHHHUKIB.

CnoctepexxeHHs 3a poOOTOI0 XIpypriB B OIEpamliiHiid, iX KOHTAaKT 3
aHECTEe310JI0TOM, KOHTPOJIb BITATHHUX (KUTTEBUX ) TOKA3HUKIB XBOPOTO, MMPOXOI>KEHHS
€TariB ONEpaTUBHOTO BTPYYaHHS, €MOIliiiHa aypa 1 (iHAIbHE <ISKYIO» MPOBITHOTO
xipypra cBoill Opuraji € HalKpalyuM CTUMYJIOM JJis 3amIMOJIEHHS Y Ipodeciro.

PobGota 3 miThMu CTaBUTH Tepes JiKapeMm, CTYACHTOM psifi OCOOJIMBUX BUMOT.
CucremHICTb TpU OOCTEXKEHHI W yBara J0 <JPIOHUIB», KOMIIETEHTHICTh 1
A00PO3UWINBICTD, 3HAHHS TICUXOJIOTI] XBOPOT1 IUTHUHU Ta 1i 0aThKIB — MIHIMYM, SIKUN
HEOoOX1THUM y memiaTpii. ToMy KepiBHUK MPAKTUKH, BU3HAYUBIIU ITJI1 MPAKTHKHA 1
3arajibHi BUMOTH JO CTYJICHTIB, EPEXOJUTh JI0 HIOAHCIB CIUIKYBaHHS 3 JUTHHOIO.
Haranyrorbcss  aHaroMo-¢i310J0T19HI  OCOOJMBOCTI  AWUTHHW  JIOHOIIEHOI  Ta
HenoHomeHoi. [ligkpecroeTbess HAA3BUYAHO BeJMKAa POJIb BUTONOBYBaHHS MIiTEH
rpyaHOTO BIKY 1 Oe3mepeuyHi mepeBaru iX TPyAHOTO TOMyBaHHS. 3a3HAYA€ThCS
BKJIMBICTH JOBIPJIMBUX BITHOCHH JIiKaps 3 MaMoio (O6arbkamu) TUTHHH. PoOUTHCS
HATrOJIOC Ha OCOOJIMBOCTSAX CXEMH 1 TEXHIKU (DI3UYHHX METOJIB OOCTEKECHHS TUTHHU
(omsim, TmepKycis, Tadbharis, aycKyjbTaiis) 3 MOXIMBHUM BUKOPUCTAHHSIM
B1JIBOJIIKAIOYMX Ta IrPOBUX €JIEMEHTIB.

Kypartis xBopux aiTeli mpOBOAUTHCS T KOHTpOJEM Tiemiarpa. Buxopucranus
METOJIB  JOCHIPKEHHS (PI3UYHOTO Ta HEPBOBO-TIICUXIYHOTO CTaHy IMalli€eHTa
000B’SI3KOBE 1 Mepeay€e MOAANBIINM AlarHOCTHYHUM AisM. [llonenHa Kypaiiis XBOpHux
JiTed B TMENIaTpUYHOMY CTallloHapl HaJa€ MOXKJIUBICTh 3aCBOEHHS HEOOXITHUX
JIarHOCTHYHUX 1 JIIKyBaJbHUX HABMYOK IPH TOCTPIM 1 XpOHIYHIN NATONOrIi OpraHiB
TPaBHOI, AMXAJbHOI, CEPLIEBO-CYAMHHOI Ta 1HIUX cucTeM. OLIHIOIOTHCA PE3yJIbTaTH
KJIIHIYHUX, OIOXIMIYHUX, OAaKTEepIOJIOTIYHUX Ta I1HCTPYMEHTAJIbHUX METO/IB
nociipkeHb. PazoM 13 JikapeM BUHOCHUTHCS KIIIHIYHHMNA J1arHO3, 3aCTOCOBYIOTHCS
BIIMOBIAHI cXeMU JIiKyBaHHsI. OKpeMO pO3MIIAIal0ThCA MTUTAHHS JUTA4Y01 1HDEKITH, 11
J1arHOCTHKA, JIIKyBaHHS Ta Mpo(dilakTUKa (BaKLIMHALLIS).

baktepionoriyauii mociB Ma3ka 3 ropya, peHTTeHOJIOTIYHE JOCIIKEHHSI OPTaHiB
IPYAHOI KIIITKH, @ 32 HEOOXIJTHOCTI - 1HII JIarHOCTUYHI 3aXOJU € YMOBOI POOOTH
CTYICHTIB y JIKapHi, a TaKOX yMOBaMH 3amoOiranfs 1H()IKyBaHHIO BariTHUX 1
nopoauib. [IpakTrka CTyIeHTIB y TOJIOTOBOMY OYyZIMHKY, )KIHOY1M KOHCYJbTallli CTABUTh
3a/1a4i OMaHyBaHHS METOIUKOI0 OOCTEKEHHS BariTHUX, IJIaHYBAHHS TAKTUKY BEICHHS
BariTHOCTI, TIOJIOTIB Ta MICIANOJOrOBOro mepioAy. Po3misgatoTbcs mNUTaHHA
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EKCTpareHiTaIbHOI MaToNorii Ta ii BIUIMB Ha BaTiTHICTH. Bes poOoTa mMpoBOAUTHCS i
YITKIM HaIJISJIOM KEpIBHUKA MPAKTUKH.

CTyneHTH 3acBOIOIOTH METOAMKY IPOBEACHHS 30BHIIIHBOTO aKYIIEPCHKOTO
oOcrexenHs: (mpuiiomu Jleomonpma) Ta menbBioMeTpii. A SK EMOIINWHO SCKPaBO
MIPOXOAUTH BUCITYXOBYBaHHS ceplieOUTTs miosa! Po3mupeni 31HUII O4ei CTYIeHTIB, iX
MOCMIIIIKH TOBOPATH MPO T€, [0 BOHU JOTOPKHYIHCH JO TaiHCTBAa MOYAaTKy HOBOTO
KUTTSL.

BaxnuBuM € BU3HAYEHHS CTPOKY BariTHOCTI (3a JaHMMU aHaMHe3y Ta
00’€KTUBHOTO JIOCIIJKCHHs), TMepeadadyyBaHOr0 CTPOKY TMOJOTiB, Macu IUIOja.
OO6O0B’SI3KOBUM € 3aCBOEHHSI OCOOIMBOCTEN BeIEHHS (P1310JI0TTUHUX TOJIOTIB 1 HAJJTaHHS
aKyIIepChKOi JIOMMOMOTH B TOJIOTax Ta TMicismoioroBoMy mepiomi. Pobora akyrepa
nependadyae BUSHAYEHHSI CTAHY HOBOHAPOJKEHOIO 3a IIKAJIO AMrap, OI[IHKY CTaHy
IUI0/1a, IEPBUHHUI TyaJeT HOBOHAPOIKEHOTO.

CryneHTd  3HAHOMIISATBCS 3  METOAMKOIO  BHYTPIIIHBOTO — aKyIIEPCHKOTO
JOCIIJIKEHHSI TIPU JOHOLIEH1M, NEPEHOUIEHIM BariTHOCTI Ta MepeAYacHUX MOJorax.
CknagaHHs CXeMH MEIMKaMEHTO3HOI KOPEKIlii aHOMaJbHOI IOJIOrOBOi JISJILHOCTI,
OLIIHKA Pe3yJbTaTiB aMHIOCKOIIi, aMHIOLIEHTE3Y, IHTepIIpeTallisl JaHUX KOMII IOTepHOi
ToMorpadii 1 yaIbTpa3ByKOBOI JIarHOCTUKH - TMEPENIK il JiKaps Ta eTany HaBYaHHS
CTY/CHTIB.

BaxnuBuMm nutaHHAM € O(OPMIIEHHS MEIWYHOI JOKYMEHTalli B aKylIepCTBI.
[Ipotsarom poGOTH B 1MOJIOrOBOMY OyAMHKY CTYIE€HTH BEIYTh IIOJEHHUK MPAKTUKH, JIE
(hiIKCy€eTbCsl Mepeslik BUKOHAHOT POOOTH, 3aCBOEHUX MPAKTUYHUX HABUYOK, HAJIAHHS
HEBIJIKJIATHOT METUYHOI JIOTIOMOTH Y BUMAJAKaX aKylIepChKOT KPOBOTEU1, TOKCUKO3aX,
npeeksiamrcii Tomo. [llogeHHuK mianmucyeThes KypaTopoM BiJl JIIKapHi.

[TinOuTTS MiACYMKIB YCIX PO3ALUTIB IPAKTUKH CTYACHTIB IPOBOIUTHCS B OCTAHHIHI
JICHb MPAKTUKHU a00 Y BU3HAUYCHUI YacC y BUIAJIKY 11 MPOBEACHHS 3a MEKaMU OCHOBHHUX
0a3 (HanmpuKiIaj, MICIEM MPOKUBAHHS CTYACHTA). 3allIKOBE 3aHATTS MPOXOAUTH Mij
TOJIOBYBaHHSIM  KEpIBHMKA TPAKTUKWA BIJ YHIBEPCUTETy Ta KOMICii y CKJami
CHEIIANICTIB  TPOPUIBHUX AUCIUILUIIH, NPEICTAaBHUKIB JIKYBAJIHHOTO 3aKJajny.
OmiHroeTbesi: 00’€éM BUKOHAHOT POOOTHM Ta 3aCBOEHMX HABUYOK, BHUPOOHHYA
JTUCIUIUTIHA, SKICTh IIOJICHHHUKA, YYacTh Y IUIAHOBUX JIIKYBaJbHUX Ta MO3aIlJIaHOBUX
HEBIJIKJIAJHUX JIIKYBAJIBHUX JISIX, XapakTEpPUCTHKA KEPIBHUKIB MPAKTUKHU Bij
JKYBaJLHOTO 3aKJIATy.
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Abstract

Introduction. According to the World Health Organization (WHO), 10-20% of
postpartum women suffer from depression during the postnatal period. In developing
countries, including Kazakhstan, this figure reaches 25-30%. This condition increases
the risk of suicide among postpartum women during the first year after delivery by 5-
7 fold.

The absence of approved regulatory screening protocols issued by competent
authorities, the extremely infrequent use of the EPDS in maternity hospitals and
perinatal centres, insufficient psychiatric training among highly qualified obstetrician-
gynaecologists, as well as the fact that over 50% of patients mistakenly attribute their
condition to ordinary fatigue and do not seek help — all of these factors result in mild
and moderate forms of postpartum depression remaining undiagnosed and progressing
to chronic depression.

Early detection of postpartum depression contributes not only to improving the
psycho-emotional health of the mother but also to child development, harmonisation
of the mother—child dyad, and enhancement of overall family quality of life.

Aim of the study. To determine the prevalence rate of postpartum depression
using the EPDS in a cohort of 109 women at 4-8 weeks postpartum. To conduct a
statistical evaluation of the principal factors associated with a high risk of depression
(EPDS >13): primiparity, low level of social support, and complications during
pregnancy. To substantiate the effectiveness of implementing the EPDS as a screening
tool for postpartum women in the Kazakhstani healthcare context.

Study objectives. To enrol 109 women according to predefined inclusion and
exclusion criteria, including: postpartum period 4-8 weeks, age 18-45 years, absence
of psychiatric and severe somatic disorders. To administer the EPDS questionnaire and
calculate the total score for each participant across 10 items, ranging from 0 to 30
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points. To stratify the results into three groups: no depressive symptoms (0-9 points),
borderline state (10-12 points), and high risk of postpartum depression (>13 points).
To perform statistical analysis (p<0.05) of the impact of primiparity, low social
support, and pregnancy complications by comparing the high-risk group (EPDS >13)
with the remaining group (EPDS <12). Based on the study findings, to develop
recommendations for the mandatory integration of EPDS screening for postpartum
women at 4—6 weeks after delivery into the healthcare system of Kazakhstan.

Materials and methods. The study employed a cross-sectional observational
design. The research was conducted at City Maternity Hospital No. 2 of the Medeu
District, Almaty, from August 2025 to January 2026.

A total of 109 women participated in the study. Inclusion criteria were:
postpartum period 4-8 weeks, age 18-45 years, and voluntary informed consent to
participate. Exclusion criteria were: previously diagnosed psychiatric disorders, severe
somatic conditions (malignancies, decompensated endocrine disorders, cardiovascular
insufficiency, etc.).

The Edinburgh Postnatal Depression Scale (EPDS) was used as the primary
research instrument. The scale comprises 10 items, each scored from 0 to 3 points, with
a total score ranging from 0 to 30. Score interpretation: 0-9 points — no depressive
symptoms; 10-12 points — borderline state; >13 points — high risk of postpartum
depression.

A supplementary questionnaire was employed to collect socio-demographic and
clinical data (age, education, marital status, level of social support, parity, mode of
delivery, pregnancy complications).

All participants were informed of the study's purpose. The investigation was
conducted in accordance with the principles of the Declaration of Helsinki, and all
participant data were processed anonymously. Voluntary informed consent was
obtained from each subject. The survey was administered either through face-to-face
interviews or via paper-based questionnaires. The average time required to complete
the EPDS was 10-15 minutes.

All collected data were entered into Microsoft Excel and subsequently analysed
using SPSS software. Quantitative variables are presented as mean + standard deviation
(M£SD), while qualitative variables are expressed as absolute numbers and
percentages (%). Differences between groups were assessed using Pearson's chi-square
() test. Logistic regression analysis was performed to evaluate the impact of risk
factors. The threshold for statistical significance was set at p<0.05.

Results. In accordance with the inclusion criteria, 109 women participated in the
study. The mean age of participants was 29.7 + 5.2 years. Socio-demographic and
clinical characteristics revealed: multiparous women accounted for 61.5% (n=67),
while primiparous women constituted 38.5% (n=42). Regarding mode of delivery:
vaginal deliveries accounted for 71.6% (n=78), and caesarean sections for 28.4%
(n=31). Complications during pregnancy were documented in 49.5% of cases (n=54).
Low levels of social support were reported by 34.9% (n=38), financial difficulties by
41.3% (n=45), and single-parent family status by 20.2% (n=22).
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The mean EPDS score was 8.4 + 5.1 (median 7.0). Following score interpretation,
three groups were identified: 0-9 points (no depressive symptoms) — 74 women
(67.9%); 10-12 points (borderline state) — 16 women (14.7%); >13 points (high risk of
postpartum depression) — 19 women (17.4%).

The study identified depressive symptoms (=13 points) in 17.4% of participants.
When including the borderline state (10-12 points), it was established that 32.1% (35
women) presented with emotional disturbances of varying severity.

A comparative analysis was conducted between the high-risk group (EPDS >13,
n=19) and the remaining group (EPDS <12, n=93). Logistic regression analysis
revealed that primiparity was present in 73.7% (14 individuals) of the high-risk group,
compared to 31.1% (28 individuals) in the remaining group. Primiparity increased the
risk of depression by 3.2-fold (95% confidence interval: 1.4-7.1; p=0.004). Low social
support was reported in 63.2% (12 individuals) of the high-risk group, versus 28.9%
(26 individuals) in the comparison group. This factor demonstrated the highest risk
elevation, increasing the likelihood of depression by 4.5-fold (95% CI: 2.0-10.3;
p<0.001). Pregnancy complications were documented in 68.4% (13 individuals) of the
high-risk group, compared to 45.6% (41 individuals) in the remaining group.
Consequently, pregnancy complications increased the risk of depression by 2.8-fold
(95% CI: 1.2-6.5; p=0.019). Caesarean section was also more frequently observed in
the high-risk group, accounting for 42.1% (8 individuals) versus 25.6% (23
individuals) in the remaining group. However, this difference did not reach statistical
significance (p=0.08; risk ratio 1.9). This finding suggests a trend toward increased
depression risk associated with caesarean delivery, though it cannot be considered
statistically conclusive.

In the high-risk group, the highest EPDS item scores were recorded for "fear and
anxiety" (Item 3) and "thoughts of self-harm™ (Item 10). Positive responses to the latter
item were documented in 5 women (4.6%), all of whom were offered immediate
psychological support.

Conclusion. The study demonstrated that the prevalence of high-risk depression
(EPDS >13) among women at 4—8 weeks postpartum was 17.4% (19 individuals). This
figure underscores the relevance of postpartum depression as a significant issue among
postpartum women in Kazakhstan. No depressive symptoms were observed in 67.9%
(74 individuals) of participants, while 14.7% (16 individuals) were in a borderline state
(10-12 points). When including the borderline category, 32.1% of participants were
found to have emotional disturbances of varying severity.

Based on statistical analysis, three principal factors associated with high risk of
postpartum depression were identified: primiparity increased the risk of depression by
3.2-fold (p=0.004); low social support emerged as the strongest predictor, elevating the
risk by 4.5-fold (p<0.001); and pregnancy complications increased the risk by 2.8-fold
(p=0.019).

Although caesarean section was more common in the high-risk group (42.1% vs.
25.6%), the difference did not reach statistical significance (p=0.08).
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The highest EPDS scores were observed for items "fear and anxiety" (Item 3) and
"thoughts of self-harm” (Item 10). Positive responses to the latter were recorded in 5
women (4.6%), all of whom were offered urgent psychological intervention.

Based on the results of this study, it can be confidently asserted that mandatory
EPDS screening for postpartum women at 4-6 weeks after delivery should be
implemented. Particular attention should be paid to women with primiparity, low levels
of social support, and pregnancy complications.

Keywords: postpartum depression, EPDS, postnatal period, risk factors, social
support, primiparity, pregnancy complications, screening.
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Abstract

Background:

Preeclampsia is a multisystem hypertensive disorder associated with endothelial
dysfunction and vascular damage. Ocular manifestations, including retinal and visual
pathway changes, may reflect disease severity and maternal—fetal risks.

Objective:

To review ocular manifestations of preeclampsia, their pathophysiological
mechanisms, and the clinical value of ophthalmologic assessment.

Methods:

A narrative review of PubMed-indexed studies on ocular changes in preeclampsia,
eclampsia, pregnancy-induced hypertension, and HELLP syndrome was conducted.
Data on visual symptoms, retinal findings, and diagnostic approaches were analyzed.

Results:

Ocular symptoms occur in approximately 25-40% of patients and include blurred
vision, photopsia, visual loss, and scotomas. Common retinal findings include
arteriolar narrowing, hemorrhages, cotton-wool spots, and papilledema. Ocular
abnormalities are more frequent in severe preeclampsia and correlate with blood
pressure elevation and proteinuria.
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Conclusion:

Ocular manifestations are important indicators of vascular dysfunction in
preeclampsia. Ophthalmologic evaluation may improve disease assessment and
support timely maternal and fetal management.

Keywords: preeclampsia; ocular manifestations; retinal changes; hypertensive
disorders of pregnancy; fundus examination.

Introduction

Preeclampsia is a serious pregnancy complication affecting approximately 3-8%
of pregnancies worldwide. It is characterized by hypertension after 20 weeks of
gestation and systemic vascular dysfunction involving multiple organs, including the
eyes [1].

The retina provides a noninvasive view of microvascular changes, and ocular
findings may reflect the severity of systemic vascular injury in preeclampsia [2]. Visual
symptoms occur in 25-40% of patients and include blurred vision, photopsia, visual
field defects, and transient vision loss caused by retinal, choroidal, optic nerve, or
visual pathway abnormalities [1].

Ocular manifestations are mainly associated with endothelial dysfunction,
vasoconstriction, increased vascular permeability, and impaired retinal blood flow
regulation, leading to retinal arteriolar narrowing, hemorrhages, ischemic changes, and
papilledema [3]. These abnormalities are more common in severe preeclampsia and
may serve as indicators of disease progression and complications [2,4].

This review summarizes current evidence on ocular manifestations of
preeclampsia and emphasizes the role of ophthalmologic assessment in evaluating
disease severity and improving maternal—fetal outcomes.

Materials and Methods

Study Design:

A narrative literature review was conducted to evaluate ocular manifestations of
preeclampsia and hypertensive disorders of pregnancy, focusing on retinal changes,
visual symptoms, and ophthalmological complications.

Literature Search Strategy:

A PubMed search was performed using keywords related to ocular manifestations
of preeclampsia, retinal changes, fundus examination, eclampsia, and HELLP
syndrome. Relevant clinical studies and reviews were selected.

Inclusion Criteria:

Peer-reviewed English-language studies involving pregnant women with
preeclampsia, eclampsia, pregnancy-induced hypertension, or HELLP syndrome and
reporting ocular findings were included. Studies without information on ocular
involvement were excluded.

Data Analysis:

Data on patient characteristics, disease severity, visual symptoms, retinal
abnormalities, and clinical outcomes were extracted and analyzed descriptively.

Results

Ocular involvement was a significant finding in preeclampsia and hypertensive
disorders of pregnancy. Visual symptoms occurred in approximately 25-40% of
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patients, especially in severe preeclampsia and eclampsia, including blurred vision,
photopsia, diplopia, transient visual loss, and scotomas.

Common retinal abnormalities included arteriolar narrowing, arteriovenous
crossing changes, retinal hemorrhages, cotton-wool spots, and papilledema. These
findings were associated with higher blood pressure, proteinuria, and disease severity.

Chandran et al. reported ocular symptoms in 22% of severe preeclampsia cases
and 100% of eclampsia cases, with fundus abnormalities in 48.7% of patients. Warad
et al. found ocular manifestations in 35.83% of women with pregnancy-induced
hypertension, mainly retinal vascular changes. Jaffe and Schatz confirmed that retinal
vascular abnormalities correlate with the severity of preeclampsia.

Table 1. Ocular manifestations associated with preeclampsia and hypertensive disorders of
regnancy

Ocular manifestation Clinical characteristics and significance

Blurred vision The most common visual symptom; may
indicate retinal vascular dysfunction or cerebral
involvement

Photopsia Perception of flashes of light associated with

retinal or cortical involvement

Diplopia May occur due to neurological or vascular
complications

Scotoma Localized visual field defects caused by retinal
or visual pathway impairment

Retinal arteriolar narrowing A frequent fundus finding reflecting vasospasm
and hypertensive vascular injury

Arteriovenous crossing changes Indicate retinal vascular remodeling associated
with hypertension

Retinal hemorrhages Result from vascular damage and increased
vascular permeability

Cotton-wool spots Represent localized retinal ischemia due to
microvascular occlusion

Papilledema Suggests increased intracranial pressure and
severe systemic involvement

Choroidal ischemia/infarction Rare manifestation associated with severe
vascular compromise

Overall, ocular manifestations in preeclampsia reflect systemic vascular
dysfunction and may serve as indicators of disease severity. Fundus examination can
provide valuable information for maternal risk assessment.
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Discussion

Preeclampsia is a systemic vascular disorder characterized by endothelial
dysfunction, vasospasm, and impaired vascular regulation. The retina provides a
noninvasive view of microvascular changes, making ophthalmological assessment
useful for evaluating disease severity.

Ocular manifestations result from increased vascular permeability, retinal blood
flow disturbances, and microvascular injury, leading to arteriolar narrowing,
hemorrhages, ischemic changes, and blood-retinal barrier disruption. Visual symptoms
such as blurred vision, photopsia, diplopia, and scotomas occur in approximately 25—
40% of patients and require careful evaluation.

Fundus examination can reveal abnormalities associated with higher blood
pressure, proteinuria, and severe disease. However, the absence of retinal changes does
not exclude severe preeclampsia, particularly in HELLP syndrome. Therefore,
ophthalmological assessment should complement standard clinical evaluation.

Multidisciplinary management and modern imaging techniques, including OCT
and OCTA, may improve early detection of vascular changes and support better
maternal-fetal outcomes.

Conclusion

Ocular manifestations of preeclampsia reflect systemic vascular dysfunction and
are more common in severe disease. Fundus examination may provide valuable
information about disease severity and maternal—-fetal risk. Early recognition of retinal
changes can support timely management and improve pregnancy outcomes. Further
studies are needed to evaluate the prognostic role of advanced ophthalmic imaging.
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Abstract

Background:

Allergic rhinitis (AR) and atopic dermatitis (AD) are common chronic allergic
diseases characterized by type 2 inflammation, epithelial barrier dysfunction, and
reduced quality of life. Recent evidence highlights the important role of neuroimmune
interactions involving cytokines, neuropeptides, sensory neurons, and immune cells in
disease progression (Konstantinou et al., 2022; Steinhoff et al., 2022).

Objective:

To summarize current knowledge of neuroimmune crosstalk in AR and AD and
its role in pathogenesis and emerging therapies.

Methods:

A narrative review of PubMed/MEDLINE studies published between 2021 and
2026 was performed. Studies focusing on neuroimmune mechanisms, cytokines,
neuropeptides, sensory neurons, and targeted therapies were analyzed.

Results:

Neuroimmune communication between sensory neurons and immune cells
contributes to chronic inflammation, pruritus, and barrier dysfunction. IL-4, IL-13, and
IL-31 activate sensory pathways, while neuropeptides such as CGRP and substance P
regulate immune responses. Neurotrophins, including NGF and BDNF, further
enhance inflammatory signaling. Targeting neuroimmune pathways shows promising
therapeutic potential (Datsi et al., 2021; Weihrauch et al., 2023).

Conclusion:

Neuroimmune crosstalk is a key mechanism in AR and AD pathogenesis. Further
understanding of these interactions may support the development of novel targeted
treatments.
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Introduction

Allergic rhinitis (AR) and atopic dermatitis (AD) are chronic inflammatory
diseases driven by type 2 immune responses, epithelial barrier dysfunction, and
recurrent symptoms that negatively affect patients’ quality of life (Konstantinou et al.,
2022). AR is characterized by sneezing, rhinorrhea, nasal congestion, and itching,
whereas AD manifests as chronic eczematous skin lesions with severe pruritus
(Steinhoff et al., 2022).

Recent studies indicate that the pathogenesis of both diseases involves complex
neuroimmune interactions. The nervous and immune systems communicate through
cytokines, neuropeptides, neurotransmitters, and growth factors, regulating
inflammation and tissue homeostasis. Dysregulation of these pathways contributes to
chronic inflammation, neuronal sensitization, and epithelial barrier impairment
(Klimov et al., 2022).

Interleukin-31 (IL-31), produced mainly by Th2 cells, plays a key role in chronic
itch by activating sensory neurons through IL-31 receptors. Neurotrophins such as
nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF), as well as
neuropeptides including CGRP and substance P, also regulate allergic inflammation by
affecting immune-cell activation and tissue remodeling (Datsi et al., 2021; Weihrauch
et al., 2023; Brabenec et al., 2024).

Emerging evidence from single-cell studies highlights the importance of
neuronal-immune networks in maintaining skin and nasal mucosal homeostasis. Their
disruption contributes to chronic allergic inflammation and progression of the atopic
march (Klimov et al.,, 2022). This review summarizes current knowledge of
neuroimmune mechanisms in AR and AD and their potential therapeutic implications.

Study Design

A narrative literature review was conducted to summarize current evidence on
neuroimmune interactions in allergic rhinitis (AR) and atopic dermatitis (AD),
focusing on mechanisms relevant to otorhinolaryngology and neurology.

Literature Search Strategy

A PubMed/MEDLINE search was performed for studies published between 2021
and 2026 using keywords related to AR, AD, neuroimmune crosstalk, IL-31,
neurotrophins, neuropeptides, and type 2 inflammation. Reference lists of relevant
articles were also screened.

Eligibility Criteria

Peer-reviewed  English-language  studies  investigating  neuroimmune
mechanisms, cytokines, neuronal signaling, immune-cell interactions, and targeted
therapies in AR and/or AD were included. Duplicate studies, unrelated articles, and
studies without sufficient data were excluded.

Data Extraction

Data on neuroimmune mediators, cellular interactions, molecular pathways, key
findings, and therapeutic implications were extracted and qualitatively analyzed to
identify common mechanisms and potential treatment targets.
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Results

A total of 11 PubMed-indexed studies published between 2021 and 2026 were
analyzed, including reviews, systematic reviews, and translational studies on
neuroimmune mechanisms in allergic rhinitis (AR) and atopic dermatitis (AD).

The reviewed evidence demonstrated that neuroimmune communication between
sensory neurons and immune cells plays a key role in allergic inflammation. Cytokines,
neuropeptides, neurotransmitters, and neurotrophins regulate interactions between
neurons, dendritic cells, mast cells, eosinophils, epithelial cells, and Th2 lymphocytes
(Datsi et al., 2021; Klimov et al., 2022).

IL-31 was identified as a major mediator of chronic pruritus in AD by activating
sensory neurons through IL-31RA/OSMRp signaling. 1L-31 blockade with
nemolizumab showed significant reduction of itching and modulation of neuroimmune
pathways (Honryo et al., 2026).

Neurotrophins (NGF, BDNF) and neuropeptides (CGRP, substance P) contribute
to neuronal activation, immune-cell regulation, and tissue inflammation in AR and AD
(Weihrauch et al., 2023; Brabenec et al., 2024). Single-cell studies further revealed
specialized neuronal-immune networks involved in epithelial barrier regulation.

Overall, AR and AD represent complex disorders involving coordinated
dysfunction of both immune and nervous systems.

Table 1. Major Neuroimmune Mediators Involved in Allergic Rhinitis and Atopic Dermatitis

Neuroimmune Main source Primary function Clinical significance

mediator

IL-31 Th2 lymphocytes Activates sensory Major therapeutic target
neurons,induces in atopic dermatitis
pruitus,promotes type 2 (Datsi et al., 2021)
inflammation

IL-4/1L-13 Th2 lymphocytes Amplify allergic Key cytokines targeted
inflammation and epithelial | by biologic therapy
barrier dysfunction (Steinhoff et al., 2022)

CGRP Sensory neurons Regulates dendritic-cell Controls neurogenic
maturation and inflammation (Honryo et
neuroimmune signaling al., 2026)

Discussion

This review highlights that allergic rhinitis (AR) and atopic dermatitis (AD) are
complex disorders involving bidirectional neuroimmune interactions rather than
isolated immune dysfunction (Konstantinou et al., 2022). Sensory neurons actively
regulate allergic inflammation through communication with immune cells, cytokines,
and neuropeptides (Steinhoff et al., 2022).

IL-31 is a key mediator connecting type 2 inflammation with neuronal activation
and chronic pruritus. Its signaling through IL-31RA/OSMRJ promotes itch
transmission and neurogenic inflammation, while IL-31-targeted therapies
demonstrate promising clinical effects (Datsi et al., 2021; Honryo et al., 2026).
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Neurotrophins such as NGF and BDNF, along with neuropeptides including CGRP
and substance P, contribute to immune-cell activation, neuronal sensitization, and tissue
inflammation (Weihrauch et al., 2023; Brabenec et al., 2024). Recent transcriptomic
studies reveal specialized neuronal-immune networks in skin and nasal mucosa that
maintain barrier function and regulate allergic responses (Klimov et al., 2022).

Neuroimmune dysregulation may also contribute to the atopic march, linking AD
with AR and asthma. However, further clinical studies are needed to validate
neuroimmune biomarkers and optimize targeted therapies.

Overall, neuroimmune crosstalk represents a central mechanism in AR and AD
pathogenesis and provides new opportunities for precision treatment strategies.

Conclusion

Neuroimmune communication is a key mechanism in allergic rhinitis and atopic
dermatitis, regulating type 2 inflammation, barrier dysfunction, and chronic symptoms.
Mediators such as IL-31, neurotrophins, CGRP, and substance P represent potential
biomarkers and therapeutic targets. Further research may improve precision therapies
and interdisciplinary approaches in allergy, dermatology, otorhinolaryngology, and
neurology.
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OIITUMIBAIIA AHECTE3IOJIOI'TYHOI'O
SABE3INEYEHHA ITPU XIPYPI'THHOMY JIIKYBAHHI
PAKY IIVTYHKA

BbykoBenbkuii Biktop BikropoBuu
Kadenpa onkomnorii
JABH3 «YXropoacekuii HallOHaJIbHUN YHIBEPCUTET», Y KpaiHa

Pak nutyHka 3amuiiaeTbes OJIHIEIO 3 aKTyaJbHUX MPOOJIEM Cy4acHOI KJIHIYHOT
OHKOJIOT1i, TIOCIZIal0YM MPOBIAHI MO3MINI Cepel MPUYUH CMEPTHOCTI BiJl 3JOSIKICHUX
HoBOyTBOpeHb. 3a manumMu GLOBOCAN 2022 y cBiTi OyJsio 3apeecTpoBaHO OJIU3BKO
968 THCc. HOBMX BWIAJKIB paKy LUTyHKa, 110 CTaHOBUTH 4,9 % ycCiX 3JI0SKICHUX
HOBOYTBOPEHB 1 BIAMOBIAAE 5-My MICIIO 32 3aXBOPIOBAHICTIO CEPENl OHKOJIOTTYHHUX
xBOp00. BosiHowac Bijl paKy HUTyHKA moMepio 0ym3bko 660 Tuc. ocid, 10 CTAHOBUTH
6,8 % ycix cMepTeii Bil 370SIKICHUX HOBOYTBOPEHbD 1 ITOC1/Ia€ S-Te MiCIle cepe1 MPUIUH
OHKOJIOT'TYHOI cMepTHOCTI [1].

B Vkpaini 3a yrounenumu nanumu bromerens Ne 26 HartioHanbHOTO KaHiep-
peectpy Ykpainu y 2023 p. 3apeecTpoBaHO yChOoro 5392 HOBUX BUIIAJIKU PaKy HUTYHKY
(3353 y gonosiki, 2039 y *iHOK) 1 3arajgbHa KUIbKICTb CMEpTEH Bia i€l MATOJOTI]
cTaHoBUTH 3459 ocib [2, c. 32]. Cepen MaIi€eHTIB 13 PAaKOM IUTYHKY, BIEPIIE BUSIBICHUM
y 2023 p., 46,3 % He NpOoXWIM MEPIIOro POKY MICisg BCTAaHOBJIEHHS aiarHosy. Lle
CBIYMTH PO HECTIPUATIIMBI O€3MOCEPEIHI Pe3ybTaTh JIIKYBaHHS Ta BUCOKY KIIIHIYHY
CKJIQJIHICTB III€1 KaTeropii XBopux [2, C. 32].

PagukanpHa TacTpeKTOMIis 3aUIIAE€THCS OCHOBHMM METOAOM MOTEHIIIHO
KypaOenbHOro JIIKYBaHHS paKy HUIYHKY, OJIHAK 1€ BTPY4YaHHS BUCOKOI TPAaBMaTHYHOCTI
3 BIANOBIIHUM PU3MKOM TNepionepauiiHux yckiaaaHeHb. OO0’eM omnepaTUBHOIO
BTPYYaHHs 3 MoOUM3ali€r0 NUIyHKY, JiM@oaucekiiero D2 1 ¢opmyBaHHIM
CTPaBOXiTHO-KHIITKOBOTO YM IUTYHKOBO-KHIIIKOBOTO aHACTOMO3Y CYMPOBOKYETHCS
BUPAKEHOIO HEMPOECHJOKPUHHOIO CTPEC-BIAMOBIAIIO, 3HAYHOIO KPOBOBTPATOIO Ta
PU3UKOM JUXAITBHUX 1 CEPLIEBO-CYIUHHUX YCKJIaIHEHD, III0 BUMArae BiJl aHECTe310J10ra
HE TACUBHOTO CYIIPOBO/IY, @ aKTUBHOTO YIIPABIIHHSA MEpionepaiitHiM TOMEOCTa3oM. 3a
nanumu  npociimpkenHs K. HeBec-Mapkec Ta iH., ske oxomwiao 1538 xBopux y
138 3akmagax 47 kpain, 90-1eHHA JETaTBHICTD MiCIIs MTAHOBOI TaCTPEKTOMIT CTAaHOBHIIA
2,9 %, a KIIHIYHO 3HAYYIl YCKIAJAHEHHS po3BUHYIHCH Y 38,2 % xBopux [3]. OTxe,
pesysibTat x1pypr1quro JIleBaHHSI PaKy IUIyHKa BU3HAYACTHCA HE JIMIIE XipypriuHo0
TEXHIKOIO, ajie 1 AKICTIO MepioneparifHoro, 30KpeMa aHeCTe310JI0TTYHOT0, CYIIPOBO/Y.
VY TakoMy KOHTEKCT1 OHKOaHECTe310J10T1s1 Ha0yBa€e CaMOCTIMHOTO KJIIHIYHOTO 3HAYEHHS,
OCKUIBKH CaMe Ha eTalll epionepariiHoro cynpoBoay (popMyeThCs HaCTUHA KEPOBAHUX
YUHHUKIB PU3UKY, K1 HE 3aJIeXkKaTh BiJ] CTa/1ii MyXJIMHHOTO MPOLIECY YK OOCATY PE3eKIIii.

Merta — Ha OCHOBI aHaNi3y CY4YaCHHX MDKHAPOJHHUX 1 BITUM3HSHHUX JDKEpen 3a
nepiog 2018-2025 pp. BUCBITIANTH OCHOBHI HAmpsMHU ONTHUMI3allli mepionepariitHoro
aHECTE310JI0TTYHOr0 3a0e3eUeHHS ITPU XIpyprivHOMY JiKyBaHHI paKy IMUTYHKY.
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OmHuM 13 TEpUIOYEproBUX  €TamiB  ONTUMI3alli  IepiomnepariifHoro
aHeCTe310JI0TIYHOro 3a0e3leueHHsl € Tepenonepaiiia crparudikaiis pusuky. Y
MIPAKTHILI aHECTE310JI0ra HAOUTbII YHIBEPCAIIbHUM THCTPYMEHTOM AJIs ii MPOBEACHHS
sajuinaeTbes kiaacudikamis ASA Physical Status, sika gae MOXKIMBICTH OIIIHHTH
(GYHKI[IOHAJILHUHM CTaH MaIllEHTA LIE JI0 MOYAaTKy ONEePaTUBHOIO BTPYYaHHS.

HaiiOinpmr  00’eMHI cydacHl JaHl WIOAO MEpIONEepalifHuX pe3ynibTaTiB
ractpektoMii Hamae gnocmipkeHHs K. Hesec-Mapkec Ta in [3]. Hezanexxnum
IPEAUKTOPOM PO3BUTKY 90-ACHHOT JIETANBHOCTI Ta KIIHIYHO 3HAYYIINX YCKIaJHEHb Y
OaratodaxkropHomy anani3i BusiBuBcs kiac ASA Il1-1V (BinHomenns mancis (BILID)
1,554; 95 % nosipunii intepsan (JI) 1,193-2,026; p=0,001) — mopsia 3 iHACKCOM
koMopOimHocTi Yapncona (BII 1,117; p < 0,001), nepenonepariiiiHoro BTpaTOIO Macu
tina moHan 10 % (BIL 1,287; p=0,04), no3utuBHuM Kpaem pesekiiii (BII 1,586;
p=0,02) ta IV maronoriunoto cramiero (BII 1,791; p=0,04) [3, c. 9]. [IpoBimHOIO
MPUYUHOI0 CMEPTI Cepell MAalli€HTiB, sKI momMepau mnpotsrom 90 nib, crana
HECITPOMOXKHICTh aHacToMo3y (24,4 % neranbHux BUNAAKIB) [3, C. 7], a Bik >70 pokiB
acoIlitOBaBCs 3 Maixke yaBiul B0 90-aeHHO0 setanbHICTIO (5,1 %) mopiBHSAHO 3
Mostoamumu xBopumu [3, €. 10]. 3ayBaxumo, mo kiaac ASA Il mamu 48,2 % xBopux
KOTOPTH, TOOTO MOCHIMIKEHHS OXOIUTIOBAJI0O TMEPEBaYKHO TMAI[IEHTIB IOMIPHOTO
BUXIJHOTO PHU3UKY, Ha Tii skux BIUMB kiacy ASA IlI-1V BusiBUBCS cTaTucTUYHO
3HAUYIIMM 1 KJITIHIYHO BaromuM [3, C. 3]. Le y3rokyeTrhes 13 3aralibHOB1IOMOIO POJLITIO
ASA-knacudikaiii sSK 1HCTpYMEHTa MPOTHO3YBAHHS TMEPIONEPAlIiHOTO PHU3UKY B
Xipyprii 3arajgom, oJHaK came AaHi [3] miaTBepaKyIoTh ii cneruiyHy IpPOrHOCTHYHY
IIHHICTh Y KOHTEKCT1 XIpyprii paKy IITyHKA Ha BEIUKINA MIKHAPOIHINA BUOIPIIL.

Hageneni Buie naHi Bapto TpakryBatu 3BaxeHo, amke K. HeBec-Mapkec Ta iH.
AHAJI3YIOTh XIPYpriuHi Ta KIIIHIKO-TIATOJOTIYHI pe3yibTaTd, a METOJ| aHecTe3ii y
JOCTIJIKeHHI OKpeMo He oriHroBaBcs [3]. [Ipote cam daxkr, o ASA-KIIac € TOKa3HUKOM,
KU (popMYy€E Ta JOKYMEHTYE aHECTE310JI0T 11 Yac MepeaonepalitHoro orisiay, BUSBUBCS
HE3AISKHUM MPETUKTOPOM JICTATLHOCTI W yCKIIAJHEHb HApIBHI 13 CYTO XIpypridHUMHU
YUHHUKAMU, TATBEPJUKYE, 1110 TepeionepaliiiHa aHeCTe310JI0r4YHa OLIHKa COMaTUYHOr0
cratycy € He (OpPMATBLHOI TMPOIEIYypOr0, a IHCTPYMEHTOM crparudikariii
NIEpIONIEePAIIfHOTO PU3UKY, KU Mae Oe3MocepeHhO0 BHU3HAYATH aHECTE310JIOTIUHY
TaKTHUKY, OOCSAT MOHITOPUHTY Ta IHTEHCUBHICTB IE€p10NepaLiiHOil MITPUMKH.

Omxe, mnepenorepailiiiHa crpatudikaiiisi pU3UKYy € BIIMPABHOI TOYKOIO
MepcoHalli3allli mepionepaiifHoro BeAeHHs. HacTymHuMm ertamoMm — onTuUMI3arlii
aHecTe310J0TIYHOro  3a0e3reueHHsT € BUOIp TaKTUKW, 37aTHOI MIHIMI3yBaTH
nepionepariiauid pusuk. OgHUM 13 HAMOUTBIIT OOTPYHTOBAHUX CYYaCHUX MIIXOIB TIPH
paauKaIbHINA TaCTPEKTOMIT € IOEAHAHHS 3arajbHOT aHeCTe31i 13 BUCOKOIO TOPAKAIbHOIO
CMiypaibHOIO  aHecTesi€ro/aHanresiero  (piBeHb  karterepusamii  Th  8-10).
[TarodizionoriynuM OOIPYHTYBAHHSIM TaKOIo IMOEAHAHHS € 3/IaTHICTh CErMEHTApHOT
CUMIIATUYHOI OJIOKAJM HA TPYAHOMY PIBHI 3MEHIIIYBATH XIPYPridHy CTPEC-BIATIOBIIb 1
norpedy B CHCTEMHHUX OIIOiAaX, YMWA NPUTHIYYBaJbHUI BIUIMB HAa MOTOPUKY
KUIICYHUKA Ta JUXaHHS OCOOJIMBO HEOaKaHW 3a YMOB JIAlTapOTOMHOIO JOCTYIY 1
dbopmyBaHHs aHacToMo3iB. TexHiuyHo, 3a mporokoioMm C. Kikydi Ta 1iH., KaTerep
BCTaHOBIIOBAIM Ha piBHI Th 8-10 1o iHayK1ii aHecTe3il, a 3HE00IeHHS 3a0e3nedyBaH
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oesnepepBHoro  iH(py3ier0 0,2 % pomiBakainy 3  (denraniiom (1 MKr/mm)
IHTpaomnepaiiHo 3 MPOJOBKEHHSIM Yy MICISONepaIiiHoOMy Mepiofl, IO UIIOCTPYE
TEXHIYHY pEali30BaHICTh MTOE€IHAHOI METOIMKHM B YMOBaX IJIaHOBOI X1pyprii [4, C. 2].
3a pesynbratamu jgociipkeHHs C. Kikyui Ta iH., mo oxonwio 132 xBopux Ha
JIAnapoCKOIUHy TacTPEKTOMIIO, eMiaypalibHa aHairesis 3a0e3neunsia JIOCTOBIPHO
HIOKIUH Oair 600 B CITOKOT uepe3 24 1o micist onepallii MopiBHSHO 3 KOHTPOJIHLOBAHOKO
MaIlEHTOM BHYTPIIIHROBEHHOIO aHajires3iero (1,94 mpotu 2,63 Oanmm 3a YHCIOBOIO
peiituHroBOO HIKaow; P = 0,043) [4, €. 1]. BonHoyac BHYTPIllIHOBEHHA aHAJTE31s HE
JI0CATIIa KPUTEPII0 HEMEHINOi e€(eKTUBHOCTI BIAHOCHO emimypaibHoi (pizuus 0,69;
p=0,184) [4, c. 1]. Yacrora micisonepamniiHoi TIMOTeH31l y Tpymi emixypaibHOl
aHaJre3ii Oysa 3HauHO BMINOIO, cTaHoBUBIIHN 32,8 % npotu 1,5 % (p < 0,001) [4, c. 1].

PerpocnextuBHumii ananiz JI. Ban Ta iH., mo oxonus 3042 XBOpHX MICSA BIAKPUTOT
pagukanbHoi (D2) ractpekromii, miATBEPAMB MepeBarn KOHTPOJIHOBAHOI MAI[lEHTOM
ey palibHOI aHare31i 010 SAKOCTI 3HEOOIeHHs B 1—2-Ty micisionepailiiiny 100y Ta
IIBU/IIIOTO BIAHOBJICHHS (DYHKIIlT KHIIIEYHUKA (Yac 10 MEPIIOro BiJIXOJKEHHS ra3iB
3,5£1,5 mobm mpotu 4,3+1,5 mobu mpu BHYTpIMIHBOBEHHIM aHanresii; p < 0,05) [5,
c. 1745]. Yacrora rinoTeH3ii y rpymi emiaypajlbHOI aHaire3li TakoK MEepeBHILyBaia
TaKy B Ipyni BHYTpimHbOBeHHOI aHanresii (21,3 % mpotu 17,5 %), a B 5 % xBOpux
BUHUKJIA TOTpeda B JOCTPOKOBOMY MPHUIMHEHHI eMiypajbHOi aHaires3li uepes
TEXHIUYHY TUC(hYHKIII0 KaTeTepa, U0 YacTille crocTepiraiocs Ui ocid BIKOM MOHaA
65 pokiB [5, c. 1747].

Pe3ynbraTi OCHOBHMX CyYacHHMX JOCHIKEHb CBIIYaTh, IO OKPEMI AaCHEKTH
ONTUMI3AIll aHECTE310JIOTTYHOTO 3a0e3MeueHHs] NpU  PaTUuKadbHIN TracTpeKToMii
BUBYAJIMCA 3 PI3HUX TO3UIIINA: KIHIYHOI €(EeKTUBHOCTI BHCOKOI TOpaKaJbHOT
emilypanbHOi aHecTe3li, 1 Oe3leKku Ta MPOTHO3YBaHHS MEPIONEPALiiHOTO PHU3UKY.
VY3arajnpHeHHS iXHIX pe3y/IbTaTiB HaBeIeHO B TabauIi 1.

Tabmuns 1. TlopiBHsIBHA XapakTEpPHUCTUKA CyYaCHUX JOCIHIIKeHb WIOJAO ONTHUMI3allil
AHECTEe310JI0TIYHOTO 3a0€3NeUeHHS IPH PaAUKaIbHIA TaCTPEKTOMI1

Kpurepiit ¢ Kleql H'. Ban K Hquc- IIpakTuHe 3HaYEHHSA
Ta iH. [4] Ta iH. [5] Mapkec Ta iH. [3]
Tun Koiniune Pannomizo- | IlpocnexkruBhe JlocmikeHHS. B3aEMHO
JOCTIPKEHHS TIOPiBHSUIbHE BaHE MIDKHapOIHE JIOTIOBHIOIOTH OJTHE OJTHOTO
KJTIHIYHE KOTOpPTHE
[oryssirist SnoHis Kurait 1538 martieHTiB Pe3ynbraTit oTpumani B
13 47 xpain PI3HUX HOMYJISLISIX, 110
TT1IBUIITY€ 30BHIIITHIO
BAJIJTHICTB, aJIe YCKJIAIHIOE
TpsIME TTOPI1BHSIHHS
Xipypriuaa Jlamapockormiy- Binkpura Pi3Hi BapianTH UYucose 00’ €THAHHS
MOZENb Ha FaCTPEKTOMIsl | TACTPEKTOMIS |  paMKaIbHOI pe3yJbTaTIB HEeOLTbHE
racTpeKToMil 4epe3 HEOTHOPITHICTh
MozeJe
OcHoBHMIA Bucoka Bucoka UnHHUKI JlociKeHHS OIiHIOIOTh
npeMeT TOpaKaJlbHa TOpaKaJibHa PUBUKY Pi3HI CKJIaJHUKU
JIOCITJKEHHS el TypasibHa el TypaJibHa TIepionepariftHoro BeICHHs
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" C. Kikyui JI. Ban K. Hegec-
Kpurepii . . . [IpakTnuHe 3HaA4YECHHS
Ta iH. [4] Ta iH. [5] Mapkec Ta iH. [3]
aHecTesid / aHecTesid / 90-enHoO1
aHanresis aHanresis JIeTaNbHOCTI i
YCKIIaJTHEHb
[Ticnsonepamiid- | Ilokpamenns | Iloxpamenns He KombiHoBaHa anecTesist
HE 3HEOOJICHHS OLIIHIOBAJIOCS BIITBOPIOBAHO TIOKPAIILYE
paHHE micisonepariiie
3HE0O0JICHHS
BigHoBneHHs be3 cytreBux | Ilpuckopene He IlepeBara nposeMoOHCTpOBaHA
MOTOPUKHU niepeBar OLIIHIOBAJIOCS TIEPEBAYKHO TIPH BIIKPUTIi
KHIICYHHUKA racTPEKTOMil
I'emonmnHaMika Yacrima Yacrima Merton [NmoTtensist € o4iKyBaHUM
TIoTEH31s TIoTeH31s aHecresil He HACIIIKOM CUMITAaTUYHOL
aHaJTi3yBaBCsl O1okaau Ta moTpedye
IHIUBIAyaITi30BaHOT
1H(}Y31HHOI 1 BA30ITPEeCcOPHOT
T ITPUMKHU
ASA-pm3uk He He ASA IlI-IV - | Tlepenonepariiina orjiHka 3a
aHATI3yBaBCS | aHATI3YBABCS | HE3AICKHUN ASA € BOXITHBUM
npeaukTop 90- | iHCTpyMEHTOM cTpaTudikarii
JICHHO1 TIEpiOTIePaIlitHOTO PU3HKY Ta
JIETAIBLHOCTI T TIepCOoHATI3aIii
KJTIHIYHO AHECTEe310JI0TYHOT TAKTUKU
3HAYYIIX
YCKJIaJTHEHb
(BIII 1,554;
95% I 1,193—
2,026; p=0,001)
JletanpHICTH Henocratas HenocraTtus 90-enHa BuCHOBOK 1Tpo 3HMKEHHS
CTaTUCTUYHA | CTaTHCTHYHA | JICTAIBHICTh Ta JIETaJIbHOCTI 3aBJISIKU
HOTYXKHICTb JUTSl | TIOTYXHICTh | 1i IPEAUKTOPH eriTypaibHiii METOAMII Ha
OLIHKHA JUIA OLIHKKA | OIUHEHI; METO MiICTaBl HASIBHUX
aHecTesil He JOCTIPKEHB €
aHaJI3yBaBCsl HEOOTPYHTOBAHUM
OcHoBHE OnHomnenTpoBe, | MoHoeTHIU- | ['eTeporeHHicTh [ToTpiGHI pOCTIEKTHRHI
00MEXEHHS MOHOETHIYHA Ha XipypriuHoi Ta JOCTIKEHHS, SIK1
TIOTTYJISITTiST TIOTTYJISAIIS | aHeCTe310/10T14- 0e3rocepeTHbO
HOI IPAKTHUKKA | OILIHIOBaTHMYTb BIUTUB ASA-
OpiEHTOBAHOT

AHECTEe310JIOTYHOI TAKTUKU
Ha PaHHIO MICIIONEPaIliiHy
JICTAJIBHICTh

Jlxepeno: BiIacHa po3poOKa aBTopa.

V3aragbHeHHS  HABENEHWX  pe3yJbTaTiB  Jla€  IMJICTaBH  PEKOMEHIyBaTd
(dbopmarti3oBaHuil aIrOPUTM TMEPIONEPaIifHOrO aHECTE310JI0TIYHOro 3a0e3MeueHHs TPy
paZMKaIbHIN TacTpeKTOMIi, sIKUi BKIIIoYae: 1) 000B’I3K0BY mepenorepariiiiny oKy ASA-
KJIacy Ta CYIyTHbO1 KOMOPOIHOCTI 3 BIIMOBITHUM ITJIAHYBAHHSM OOCSITY MOHITOPHUHTY; 2)
1HJIMBITyali30BaHU BUOIP BUCOKOI TOpPAKaJbHOI €HiIypajbHOI aHecTe3li/aHanresii 3
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ypaxyBaHHSIM IIOKa3aHb, MPOTUIIOKA3aHb, BOJEMIYHOTO CTAaTyCy Ta CEpLEBO-CYIUHHOTO
pe3epBy mailieHTa; 3) aKTUBHY NPO(UIAKTUKY Ta PAHHIO KOPEKIII0 eMiIypabHO-
1HTyKOBaHOI TIMOTEH31i NUISIXOM IUIeCTIPsIMOBaHOI 1H(DY31MHOT Tepamii Ta, 3a MOTpeodH,
Ba30ITPECOPHOI MATPUMKH O€3 HEOOTPYHTOBAHOT BIIMOBH Bifl METOJIMKH; 4) OKPEMHIA OOJTIK
Ta aHaJIi3 BUMAIKIB CMEPTI MPOTATOM MEPILOi MICISONEpaAIiiHOI T00H K MOKa3HUKA SIKOCTI
AHECTE310JI0TTYHOT0 3a0€3MEeUYEHHS 1 BHYTPIIIHBOTO ayAUTY CITyKOH aHeCTe310710T 1.

OxpiM yIIpOBaPKEHHS 3a3HAYCHUX 3aXO0/11B, BAKJIMBUM HAPSIMOM YIOCKOHAJICHHS
nepiornepalifHoro  aHeCTe310JI0TTYHOr0  3a0€3MEUeHHsT 3aJIUIIAEThCS  OI[IHKA HOoro
pe3yJIbTAaTUBHOCTL. Y TaKOMYy KOHTEKCTI OCOOJIMBOi yBaru 3acilyrOBY€ paHHS
nicisonepaniiiHa JeTaabHICTh, OCKUIBKM CaMe€ BOHA HAaWOUIbLI TICHO TMOB’si3aHa 3
nepebiroM aHecTe31010r YHOro 3a0e3neueHHs Ta 0e3MocepeTHHOro MICISONePaIiifHOrO
BEJICHHS MallieHTa. AHaJI3 MIPUYMH CMEPTI B JTOCHIKEHHI1 [3] Aae miacTaBU MOPYIIUTH
MUTAaHHS TPO JOIMUIBHICTH PO3MEXKyBaHHS 90-IeHHOI JIETAIBHOCTI 32 YaCOBUM
IHTEpPBAJIOM BiJl MOMEHTY orepaiiii. [IpoBiAHOI0 MPUYKMHOIO CMEPTI B IIiif KOTOPTI cTaja
HECIPOMOXHICTh aHacToMO3y (24,4 % neranbHUX BUIAJAKIB) — YCKJIAJHEHHS, SKE 3a
CBO€IO0 MAaTO(i3100TI€0 KIHIYHO MaHidecTye, SK TMpaBwio, He paHime 3—7-1
nicisionepariiiinoi qoou [3, €. 7]. To6To 3HauHa 4YacTka 3apeecTpoBaHOi 90-7aeHHOI
JETaNbHOCTI (POPMYETHCSI BXKE MICIIS 3aBEPIICHHS 0€3M0CcepeHbOr0 aHECTE310I0TTIHOTO
BIUIMBY 1 HAJICKUTh MEPEBAXKHO /10 30HM XIPYPriyHOi Ta IHTEHCHBHO-TEPANEBTUYHOI
BIIMOBIAANIbHOCTI. PanHs (mepiionoOoBa) micisionepaliiiiHa JIeTaabHICTh — CMEPTh
YOPOIOBXK Mepimux 24 TOAWH TICIs 3aBEPIICHHS BTPY4YaHHs. 3a KIIHIYHOKO JIOTIKOIO
pijiie 3yMOBJI€Ha HECIIPOMOKHICTIO @aHACTOMO3Y UM 1H(EKUIHHUMU yCKIIQAHEHHSIMHU, SIK1
noTpedyIoTh Yacy JJIsl PO3BUTKY, a YacTilIe MOB’s3aHa 3 TOCTPOI0 CEPLIEBO-CYAMHHOIO
a00 JMXaJbHOIO JEKOMIIEHCAIlI€l0, HEKOMIICHCOBAHOIO KPOBOBTPATOI0 YU TSHKKOIO
TeMOJIMHAMIYHOIO0 HECTAOUThHICTIO — TOISIMH, 1[0 BUHUKAIOTH 0€3MOCEPETHRO B MEKaX
KOMITETEHITIT Ta KOHTPOJIIO aHEeCTe310510Ta i1 Yac aHecTe3li 1 paHHbOTO MPOOYIKEHHSL.

3ayBa)KUMO, 110 KOHE 3 MPOAHATI30BAHUX JXKEPEIT HE HAJIa€ OKPEMUX JTaHUX 1070
JICTaTbHOCTI CaMe€ B MEXax TMepmioi J00M TMicisl TacTPeKTOMii, TOMYy HaBeIeHE
PO3MEXYBaHHS € aBTOPCHKOIO METOIONIOTIUYHOIO MTPOMO3HUIIEI0, a HE 3aIOKYMEHTOBAHUM
y IUX JoKepenax (pakToM. YTiM, BOHA JIOTTYHO Y3TOMXKYETHCSA 3 JBOMA HE3AICKHUMH
EMITIPUYHUMU CIIOCTEPEKEHHSIMU: TPOrHOCTUYHOIO posutio ASA-kiacy moao 90-aeHHoi
JIETaIbHOCTI M ycKJIaAHEeHb [3] 1 BIATBOPEHUM Yy JBOX JOCIIIPKEHHSX 3POCTAHHSAM
YacTOTU TIMOTEH31i Ha Tl BHCOKOI TOpaKalbHOI emiaypaibHOl aHectesii [4, 5]
YCKIQJHEHHsI, SKE peai3yeThCsl camMe B IHTpaomepamiiHOMy Ta paHHbOMY
micisioniepariiiitnomy nepiomi. Ile mae mimcraBm posrismata nepeponepaiiiiny ASA-
cTpaTUdIKaIlil0 Ta KEPOBaHICTh TeMOJIMHAMIUHOI BIMOBIJ/II HA perioHapHy OJIOKay SK
YMHHUKH, 1110 BU3HAYAIOTH HACAMIIEPEI PHIHK pPaHHBOI, a HE MI3HBOI JICTATBHOCTI, 1,
BIZITIOBITHO, SIK TTApAMETPH, ONITUMI3AILIs SIKUX € TIPSIMUM 3aBJIaHHAM aHecTe3ioora. Take
PO3MEXYBaHHS JI03BOJISIE BIJOKPEMHUTH PE3yJIbTaTH, Ha SIKI aHECTE310JIOr BIUIMBAE
oe3nocepeHbO (CTAOUIBHICTP TE€MOJMHAMIKM Ta Ta3000MiHYy IIJI 4Yac aHecTesli,
aJIeKBAaTHICTh MPOOY/DKEHHS), Bl Pe3yibTaTiB, 10 BiAOOPakKAIOTh SKICTh XIPYypriuHOi
TEXHIKM Ta MOJAJBIIOTO JIKyBaHHA YCKJIAIHEHb, 1 B TaKUHA CIOCIO KOPEKTHIIIE
OLIIHIOBATH BHECOK aHECTE310JI0TTUHOT CITY>KOHU B 3arajibHUN pe3ysIbTaT JIKyBaHHSI.
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Otxe, mnepenonepariiitna ASA-cTpaTudikallisi, OOTpyYHTOBaHE 3aCTOCYBaHHS
BHCOKOT TOpaKaibHOI €MiypaibHOi aHecTe31i 1 KepOBaHUM TeMOJAMHAMIYHUHN CYTPOBIJ
€ KJIIYOBUMH CKJIAJHUKAMU ONTUMI3alli MeplonepauiiHoro aHecTe310J0rYHOro
3a0e3MeyeHHs], iK€ 0e3MoCcCepeIHhO BIUTMBAE HA MEPIONEepaIiiHUuN PU3KK 1 pe3yabTaTH
XIpypri4HOro JiKyBaHHS paKy ILTyHKY.
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ABSTRACT
Artificial intelligence is rapidly transforming the field of rheumatology by
enhancing the accuracy of early diagnosis, improving disease monitoring, and
supporting personalized treatment strategies for patients with chronic rheumatic
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diseases. The increasing availability of electronic health records, advanced imaging
modalities, laboratory biomarkers, and wearable technologies has created
unprecedented opportunities for the implementation of machine learning (ML), deep
learning (DL), and natural language processing (NLP) in routine clinical practice. Al
algorithms have demonstrated remarkable performance in detecting early
inflammatory arthritis, differentiating autoimmune diseases, predicting disease
progression, and estimating treatment response before irreversible structural damage
occurs. Furthermore, Al-assisted analysis of musculoskeletal ultrasound, magnetic
resonance imaging, and conventional radiographs enables earlier recognition of
inflammatory changes while reducing observer variability. Continuous monitoring
using digital health technologies and wearable devices further facilitates real-time
assessment of disease activity, physical function, and patient-reported outcomes.
Predictive analytics also assists clinicians in identifying patients at increased risk of
disease flares, medication failure, or adverse events, thereby enabling more
individualized therapeutic decisions. Despite these advances, several challenges
remain, including limited external validation, algorithm transparency, data privacy
concerns, potential biases within training datasets, and the need for international
regulatory standards governing Al implementation in healthcare. Future developments
are expected to integrate multimodal datasets incorporating clinical, imaging, genomic,
proteomic, and digital biomarkers into comprehensive Al-driven decision support
systems capable of optimizing precision rheumatology. This review summarizes
current applications of artificial intelligence in rheumatology, highlights recent
technological advances, discusses existing limitations, and explores future perspectives
for improving early diagnosis, disease monitoring, and personalized patient care.

Keywords: Artificial intelligence; Rheumatology; Machine learning; Deep
learning; Rheumatoid arthritis; Disease monitoring; Precision medicine; Medical
imaging; Digital health; Predictive analytics.

INTRODUCTION

Rheumatic and musculoskeletal diseases represent one of the leading causes of chronic
disability worldwide and impose a substantial socioeconomic burden due to persistent pain,
reduced functional capacity, decreased quality of life, and long-term healthcare
expenditures. The growing prevalence of autoimmune and inflammatory disorders,
particularly rheumatoid arthritis (RA), psoriatic arthritis (PsA), ankylosing spondylitis (AS),
and systemic lupus erythematosus (SLE), has increased the demand for innovative
diagnostic and monitoring strategies capable of improving patient outcomes. [1,2]

Early diagnosis remains one of the most important determinants of long-term
prognosis in inflammatory rheumatic diseases because structural joint damage
frequently develops before characteristic clinical manifestations become fully
apparent. Numerous studies have demonstrated that initiation of disease-modifying
antirheumatic drugs during the so-called “window of opportunity” significantly
reduces radiographic progression, preserves physical function, and increases the
likelihood of sustained remission. However, distinguishing early inflammatory arthritis
from non-inflammatory musculoskeletal disorders remains clinically challenging,
particularly in primary care settings. [3,4]
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Recent advances in artificial intelligence have introduced novel computational
methods capable of analyzing enormous quantities of heterogeneous clinical data
beyond human cognitive capacity. Machine learning algorithms identify complex
relationships among laboratory parameters, imaging findings, genetic profiles, and
clinical variables that may remain undetected using conventional statistical techniques.
Consequently, Al has emerged as a promising tool for supporting diagnostic decision-
making, predicting disease progression, optimizing therapeutic selection, and
facilitating individualized patient management. [5,6]

Machine learning encompasses supervised, unsupervised, and reinforcement
learning approaches that continuously improve predictive performance through
exposure to increasing amounts of clinical data. Deep learning, a specialized branch of
machine learning based on multilayer artificial neural networks, has demonstrated
exceptional capabilities in automated interpretation of musculoskeletal ultrasound,
magnetic resonance imaging (MRI), computed tomography (CT), and conventional
radiographs. Meanwhile, natural language processing enables extraction of clinically
meaningful information from unstructured electronic health records, physician
documentation, and radiology reports, thereby expanding the potential applications of
Al within rheumatology. [7-9]
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Modern rheumatology generates extensive multimodal datasets, including
laboratory biomarkers, autoantibody profiles, genomic sequencing, imaging studies,
electronic medical records, wearable sensor data, and patient-reported outcome
measures. Integration of these diverse information sources through artificial
intelligence allows clinicians to establish more accurate diagnoses, estimate disease
activity with greater precision, predict therapeutic response, and identify patients at
increased risk for disease flares or irreversible organ damage. [10,11]

Several international rheumatology organizations have recognized the growing
importance of artificial intelligence in clinical practice and research. Al-based clinical
decision support systems are increasingly being investigated for automated assessment
of disease activity scores, prediction of remission, optimization of biologic therapy
selection, and individualized treatment recommendations. Although many Al
applications remain under clinical validation, current evidence suggests that these
technologies will substantially influence future rheumatology practice by
complementing rather than replacing physician expertise. [12-14]

This review aims to summarize the current applications of artificial intelligence
in rheumatology, focusing on its role in improving early diagnosis, disease monitoring,
predictive analytics, personalized treatment, and future clinical implementation while
critically discussing current limitations and future research directions. [2,5,14]

Artificial intelligence (Al) encompasses a broad spectrum of computational
techniques that enable computer systems to perform tasks traditionally requiring
human intelligence, including learning from data, recognizing complex patterns,
making predictions, and supporting clinical decision-making. In rheumatology, Al has
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emerged as an essential component of precision medicine because rheumatic diseases
are characterized by heterogeneous clinical manifestations, overlapping phenotypes,
and highly variable therapeutic responses. By integrating multidimensional clinical
datasets, Al facilitates earlier diagnosis, objective disease assessment, and
individualized treatment planning. [5,7]

The rapid expansion of electronic health records (EHRS), advanced imaging
modalities, high-throughput molecular technologies, and wearable digital devices has
generated enormous quantities of structured and unstructured medical data.
Conventional statistical approaches are frequently insufficient for extracting clinically
relevant information from these heterogeneous datasets. Machine learning and deep
learning algorithms overcome these limitations by identifying complex nonlinear
relationships among numerous variables simultaneously, thereby improving diagnostic
and prognostic accuracy. [6,8]

Machine learning represents one of the most widely implemented branches of
artificial intelligence in clinical medicine. Unlike conventional rule-based computer
systems, ML algorithms continuously improve predictive performance by learning
from previously analyzed datasets without requiring explicit programming for every
clinical scenario. Supervised learning algorithms utilize labeled datasets to classify
diseases or predict outcomes, whereas unsupervised learning identifies hidden
structures and patient subgroups within unlabeled datasets. Reinforcement learning
continuously optimizes decision-making strategies based on feedback received during
sequential interactions. [8,9]

In rheumatology, supervised machine learning has demonstrated excellent
performance in differentiating rheumatoid arthritis from osteoarthritis, viral arthritis,
and undifferentiated inflammatory arthritis using combinations of demographic
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variables, laboratory biomarkers, imaging findings, and clinical examination results.
Random forest, support vector machine (SVM), gradient boosting, and extreme
gradient boosting (XGBoost) algorithms consistently outperform conventional logistic
regression models for predicting disease progression and treatment response. [12]
Unsupervised machine learning has become increasingly valuable for identifying novel
disease phenotypes within heterogeneous autoimmune disorders. Cluster analysis has
revealed distinct molecular and clinical subgroups of rheumatoid arthritis and systemic
lupus erythematosus that differ regarding disease severity, therapeutic response,
genetic background, and long-term prognosis. Such findings support the transition
from standardized treatment protocols toward personalized medicine. [13,14]

Machine learning models have also demonstrated remarkable ability to predict
remission, disease flares, biologic drug discontinuation, and treatment resistance by
simultaneously analyzing laboratory parameters, inflammatory biomarkers,
medication history, disease activity scores, and patient-reported outcomes. These
predictive models may assist clinicians in optimizing therapeutic decisions before
irreversible joint destruction occurs. [11,15]

CONCLUSION

Avrtificial intelligence is transforming modern rheumatology by improving early
diagnosis, enhancing disease monitoring, predicting treatment response, and
supporting personalized clinical decision-making. Machine learning, deep learning,
natural language processing, and computer vision have demonstrated substantial
potential in identifying inflammatory rheumatic diseases at earlier stages and
monitoring disease progression with greater accuracy than conventional approaches.
Al-assisted analysis of imaging studies, laboratory biomarkers, electronic health
records, and wearable device data enables more precise and individualized patient
management.

Although challenges related to external validation, algorithm transparency, ethical
considerations, and data security remain, current evidence suggests that Al will become
an integral component of precision rheumatology. Rather than replacing
rheumatologists, artificial intelligence is expected to complement clinical expertise by
providing objective, data-driven insights that improve diagnostic accuracy, optimize
therapeutic strategies, and ultimately enhance patient outcomes. Continued
multidisciplinary research and international collaboration will be critical to ensure the
safe, effective, and equitable integration of Al into routine rheumatology practice.
[5,14,18,31,32]
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ABSTRACT

Myelodysplastic syndromes and acute myeloid leukemia are heterogeneous
hematologic malignancies characterized by clonal expansion of abnormal
hematopoietic stem and progenitor cells, ineffective hematopoiesis, genomic
instability, and progressive bone marrow failure. Increasing evidence has demonstrated
that epigenetic dysregulation-including aberrant DNA methylation, histone
modifications, chromatin remodeling, and altered non-coding RNA expression-plays a
central role in disease initiation, progression, therapeutic resistance, and leukemic
transformation. Unlike irreversible genetic mutations, epigenetic alterations are
potentially reversible, making them attractive therapeutic targets. Hypomethylating
agents such as azacitidine and decitabine have become the cornerstone of treatment for
higher-risk MDS and elderly or medically unfit patients with AML. More recently,
novel epigenetic therapies targeting histone deacetylases, enhancer of zeste homolog 2
(EZH2), lysine-specific demethylase 1 (LSD1), bromodomain and extra-terminal
(BET) proteins, and mutant isocitrate dehydrogenase (IDH) pathways have
demonstrated promising clinical activity. Combination strategies integrating epigenetic
agents with targeted therapies, BCL-2 inhibitors, immunotherapy, and cellular
therapies are further improving treatment outcomes.

Keywords: myelodysplastic syndromes; acute myeloid leukemia; epigenetic
therapy; DNA methylation; precision medicine; hematology.

INTRODUCTION

Myelodysplastic syndromes and acute myeloid leukemia are closely related clonal
hematopoietic malignancies that originate from genetically and epigenetically altered
hematopoietic stem cells. MDS is characterized by ineffective hematopoiesis,
peripheral blood cytopenias, dysplastic bone marrow morphology, and an increased
risk of progression to AML, whereas AML is defined by uncontrolled proliferation of
immature myeloid blasts leading to bone marrow failure and rapid clinical
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deterioration. Together, these disorders represent a major cause of morbidity and
mortality, particularly among older adults. [1,2]

Over the past two decades, remarkable progress has been made in understanding
the molecular pathogenesis of MDS and AML. In addition to recurrent genetic
mutations affecting genes such as DNMT3A, TET2, ASXL1, IDH1, IDH2, EZH2, and
TP53, extensive epigenetic abnormalities have been recognized as fundamental drivers
of malignant transformation. Aberrant DNA methylation, altered histone
modifications, chromatin remodeling defects, and dysregulated non-coding RNA
expression contribute to abnormal gene silencing, impaired cellular differentiation,
uncontrolled proliferation, and resistance to apoptosis. [2-4] Unlike permanent genetic
mutations, epigenetic alterations are potentially reversible, making them highly
attractive therapeutic targets. This concept has led to the development of
hypomethylating agents and other epigenetic therapies capable of restoring normal
gene expression and promoting differentiation of malignant hematopoietic cells.
Today, epigenetic therapy represents one of the most important treatment strategies for
higher-risk MDS and selected patients with AML who are ineligible for intensive
chemotherapy. [3-5]

Recent advances have expanded the therapeutic landscape beyond conventional
hypomethylating agents. Novel inhibitors targeting histone deacetylases (HDACYS),
enhancer of zeste homolog 2 (EZH2), lysine-specific demethylase 1 (LSD1),
bromodomain and extra-terminal (BET) proteins, and mutant isocitrate dehydrogenase
(IDH) enzymes are being actively investigated in clinical trials. Furthermore,
combination regimens incorporating venetoclax, targeted molecular therapies, immune
checkpoint inhibitors, and cellular immunotherapies have demonstrated encouraging
clinical efficacy. [6] The integration of comprehensive genomic profiling, epigenomic
analysis, artificial intelligence, and precision medicine is transforming risk
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stratification and treatment selection. These advances are expected to improve
therapeutic outcomes by enabling individualized management based on the molecular
and epigenetic characteristics of each patient’s disease. [7] This review discusses the
mechanisms of epigenetic dysregulation in MDS and AML, current epigenetic
treatment strategies, emerging therapeutic approaches, clinical outcomes, and future
perspectives in precision hematology. [8]

Non-coding RNAs, including microRNAs and long non-coding RNAs, have also
emerged as important regulators of leukemogenesis. These molecules modulate gene
expression at both transcriptional and post-transcriptional levels and influence cellular
proliferation, apoptosis, immune evasion, and treatment response. Aberrant expression
of several non-coding RNAs has been associated with disease progression, relapse, and
inferior overall survival, highlighting their potential utility as diagnostic biomarkers
and therapeutic targets. [9] The interaction between genetic mutations and epigenetic
dysregulation creates a highly complex molecular landscape that drives clonal
evolution and disease heterogeneity. Recognition of these interconnected mechanisms
has provided the biological foundation for the development of targeted epigenetic
therapies designed to restore normal transcriptional regulation and improve clinical
outcomes. [10] The introduction of epigenetic therapy has fundamentally changed the
management of higher-risk MDS and selected patients with AML who are not
candidates for intensive induction chemotherapy. Unlike conventional cytotoxic
agents, epigenetic therapies aim to reverse abnormal gene silencing, restore cellular
differentiation, and inhibit leukemic stem cell survival through selective modulation of
epigenetic pathways. [11]

Hypomethylating agents (HMAS), including azacitidine and decitabine, remain
the cornerstone of epigenetic treatment. These nucleoside analogues inhibit DNA
methyltransferases, resulting in passive DNA demethylation during cellular replication
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and reactivation of silenced tumor suppressor genes. Numerous randomized clinical
trials have demonstrated improvements in overall survival, hematologic response,
transfusion independence, and quality of life among patients with higher-risk MDS. In
elderly patients with AML, HMAs have also become standard therapeutic options
because of their favorable safety profile compared with intensive chemotherapy. [12]

Oral formulations, including decitabine—cedazuridine, have further improved
treatment accessibility by providing pharmacokinetic equivalence to intravenous
therapy while reducing the burden of repeated hospital visits. These formulations
facilitate long-term outpatient management and improve treatment adherence,
particularly among older patients with significant comorbidities. [13]

Histone deacetylase (HDAC) inhibitors represent another important class of
epigenetic agents. By increasing histone acetylation, these drugs promote chromatin
relaxation, reactivate silenced genes, and induce apoptosis of malignant cells. Although
HDAC inhibitors have demonstrated encouraging biological activity in preclinical
studies, clinical efficacy as monotherapy has generally been modest. Current research
therefore focuses on combining HDAC inhibitors with hypomethylating agents,
targeted therapies, or immunotherapeutic approaches to enhance treatment responses.
[14]

Targeted inhibition of mutant IDH1 and IDH2 enzymes has emerged as an
important therapeutic strategy in AML. Mutant IDH proteins produce the
oncometabolite 2-hydroxyglutarate, which inhibits TET-mediated DNA demethylation
and induces widespread epigenetic dysregulation. Selective IDH inhibitors restore
normal cellular differentiation and have demonstrated significant clinical benefit in
patients with relapsed or newly diagnosed IDH-mutated AML, particularly when
combined with hypomethylating agents. [15]

CONCLUSION

Myelodysplastic syndromes and acute myeloid leukemia are biologically complex
hematologic malignancies in which epigenetic dysregulation plays a central role in
disease initiation, progression, therapeutic resistance, and leukemic transformation.
Improved understanding of DNA methylation, histone modification, chromatin
remodeling, and non-coding RNA regulation has led to the development of innovative
therapeutic strategies that extend beyond conventional cytotoxic chemotherapy.
Hypomethylating agents, histone-modifying enzyme inhibitors, mutant IDH inhibitors,
and emerging epigenetic therapies have significantly expanded treatment options for
patients with MDS and AML. Combination regimens involving venetoclax, targeted
molecular therapies, immunotherapy, and cellular therapies have further improved
response rates and survival outcomes, particularly among elderly patients and those
who are not candidates for intensive chemotherapy.

Advances in molecular diagnostics, epigenomics, artificial intelligence, and
precision medicine are expected to further optimize patient selection, predict
therapeutic response, and facilitate individualized treatment strategies. Continued
translational research and well-designed international clinical trials will be essential
for integrating these innovations into routine clinical practice and improving long-term
outcomes for patients with MDS and AML.
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ABSTRACT

Obstructive sleep apnea is one of the most common sleep-related breathing
disorders and is characterized by recurrent episodes of upper airway collapse during
sleep, resulting in intermittent hypoxia, sleep fragmentation, and excessive daytime
sleepiness. OSA is associated with substantial cardiovascular, metabolic,
neurocognitive, and psychological morbidity, significantly impairing quality of life and
increasing healthcare utilization. Continuous positive airway pressure (CPAP) remains
the first-line therapy for moderate-to-severe OSA; however, long-term adherence
remains suboptimal, prompting the development of alternative treatment strategies.
Recent advances in surgical techniques, including transoral robotic surgery,
hypoglossal nerve stimulation, expansion sphincter pharyngoplasty, barbed reposition
pharyngoplasty, and maxillomandibular advancement, have significantly improved
treatment outcomes in carefully selected patients. Simultaneously, digital health
technologies, wearable monitoring devices, telemedicine, artificial intelligence,
machine learning, and computer-assisted surgical planning are transforming the
diagnosis, treatment selection, and long-term monitoring of OSA. These innovations
support personalized treatment strategies, improve patient adherence, and facilitate
precision medicine. This review summarizes current evidence regarding modern
surgical management, emerging digital technologies, and future perspectives for
individualized care of patients with obstructive sleep apnea.

Keywords: Obstructive sleep apnea; upper airway surgery; transoral robotic
surgery; hypoglossal nerve stimulation; artificial intelligence; digital health;
telemedicine; wearable devices; precision medicine; sleep surgery.
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INTRODUCTION

Obstructive sleep apnea is a chronic disorder characterized by recurrent partial or
complete collapse of the upper airway during sleep, leading to repetitive episodes of
apnea and hypopnea, intermittent hypoxemia, hypercapnia, and sleep fragmentation.
OSA affects nearly one billion adults worldwide and has become a major public health
concern because of its increasing prevalence, underdiagnosis, and strong association
with cardiovascular disease, metabolic dysfunction, cognitive impairment, and reduced
quality of life. [1,2] The pathophysiology of OSA is multifactorial and involves
anatomical narrowing of the upper airway, reduced neuromuscular activity during
sleep, obesity, craniofacial abnormalities, and impaired ventilatory control. Recurrent
airway obstruction triggers oxidative stress, systemic inflammation, sympathetic
nervous system activation, endothelial dysfunction, and metabolic dysregulation,
thereby increasing the risk of hypertension, coronary artery disease, heart failure, atrial
fibrillation, stroke, insulin resistance, and type 2 diabetes mellitus. [2-5]

Figure 1. Pathophysiology of Obstructive Sleep Apnea and Mechanisms of Upper Airway Collapse
During Sleep

Continuous positive airway pressure (CPAP) remains the gold standard treatment
for moderate-to-severe OSA because of its proven efficacy in maintaining upper
airway patency during sleep. However, long-term adherence remains a significant
challenge, with many patients experiencing discomfort, mask intolerance,
claustrophobia, nasal symptoms, or poor compliance. Consequently, alternative
therapeutic strategies, particularly surgical interventions and personalized treatment
approaches, have gained increasing clinical importance. [4-6] Recent technological
advances have substantially expanded the role of sleep surgery. Contemporary
procedures such as hypoglossal nerve stimulation, transoral robotic surgery (TORS),
expansion sphincter pharyngoplasty, barbed reposition pharyngoplasty, and
maxillomandibular advancement have demonstrated favorable outcomes in carefully
selected patients. Furthermore, the incorporation of artificial intelligence, wearable
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biosensors, telemedicine, computer-assisted imaging, and digital health platforms has
improved diagnostic accuracy, patient selection, postoperative follow-up, and long-
term disease monitoring. [6-9]

This review summarizes current evidence regarding the pathophysiology,
diagnosis, surgical innovations, and digital technologies that are reshaping the modern
management of obstructive sleep apnea while highlighting future opportunities for
precision medicine and individualized patient care. [3,7-9]

Figure 2. Current Surgical Treatment Options for Obstructive Sleep Apnea: From Palatal Surgery to
Hypoglossal Nerve Stimulation

Recent advances in digital health technologies have introduced wearable
biosensors, smartphone-based sleep monitoring systems, cloud-connected devices, and
artificial intelligence algorithms capable of detecting respiratory events, analyzing
sleep architecture, and predicting disease severity. Machine learning models
integrating demographic, clinical, imaging, and physiological data have demonstrated
promising diagnostic accuracy while supporting personalized treatment strategies and
long-term disease monitoring. [9-12] Transoral robotic surgery (TORS) has expanded
the surgical management of tongue-base obstruction by providing excellent
visualization, improved instrument maneuverability, and precise tissue dissection.
TORS allows safe resection of hypertrophic lingual tonsils and tongue-base tissue
while minimizing surrounding tissue injury. In selected patients with multilevel airway
obstruction, robotic surgery has shown favorable functional outcomes and significant
improvements in respiratory parameters. [11-13]

Maxillomandibular advancement remains one of the most effective surgical
options for severe OSA, particularly in patients with craniofacial abnormalities. By
advancing both the maxilla and mandible, this procedure enlarges the upper airway at
multiple anatomical levels, producing durable improvements in airway patency and
long-term treatment success. Although highly effective, the procedure requires careful
patient selection because of its complexity and associated recovery period. [12-14]
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Digital technologies are rapidly transforming the diagnosis, treatment, and long-
term management of obstructive sleep apnea. Artificial intelligence algorithms are
increasingly used to analyze polysomnographic recordings, detect respiratory events,
classify disease severity, and predict treatment response with high accuracy. Machine
learning models integrating clinical characteristics, imaging findings, and
physiological data support individualized treatment planning and facilitate precision
medicine. [13-15]

Figure 3. Integration of Digital Technologies and Acrtificial Intelligence in the Diagnosis and
Management of Obstructive Sleep Apnea

Wearable biosensors, smartwatches, wireless pulse oximeters, and smartphone-
based monitoring platforms enable continuous assessment of sleep quality, oxygen
saturation, heart rate, respiratory patterns, and treatment adherence outside the hospital
environment. These technologies improve long-term follow-up while allowing early
detection of disease progression or therapeutic failure. [14-16]

CONCLUSION

Obstructive sleep apnea remains a prevalent and clinically significant disorder
associated with substantial cardiovascular, metabolic, neurocognitive, and
psychological morbidity. Although continuous positive airway pressure continues to
represent the standard treatment for moderate-to-severe disease, limitations in long-
term adherence have accelerated the development of innovative surgical and digital
therapeutic strategies. Modern sleep surgery-including hypoglossal nerve stimulation,
transoral robotic surgery, expansion sphincter pharyngoplasty, barbed reposition
pharyngoplasty, and maxillomandibular advancement-has significantly expanded
treatment options for carefully selected patients. Simultaneously, artificial intelligence,
wearable monitoring devices, telemedicine, and advanced digital technologies are
transforming diagnosis, treatment planning, postoperative follow-up, and long-term
disease monitoring.
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The integration of precision medicine with intelligent digital health technologies
IS expected to further improve individualized patient care, optimize treatment
outcomes, and reduce the global burden of obstructive sleep apnea. Continued
technological innovation, evidence-based clinical research, and multidisciplinary
collaboration will remain fundamental to the future evolution of sleep medicine and
sleep surgery.
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ABSTRACT

Psoriasis is a chronic, immune-mediated inflammatory skin disease affecting
approximately 2-3% of the global population and is associated with significant
physical, psychological, and socioeconomic burden. Moderate-to-severe psoriasis is
characterized by extensive skin involvement, recurrent disease activity, impaired
quality of life, and increased risk of multiple systemic comorbidities, including
psoriatic arthritis, cardiovascular disease, metabolic syndrome, obesity, diabetes
mellitus, and depression. Advances in the understanding of psoriasis
immunopathogenesis have transformed therapeutic strategies through the development
of biologic agents targeting specific inflammatory cytokines involved in disease
progression. Tumor necrosis factor-alpha (TNF-a), interleukin-12/23 (1L-12/23),
interleukin-17 (IL-17), and interleukin-23 (IL-23) inhibitors have demonstrated
remarkable efficacy in achieving sustained skin clearance, improving patient-reported
outcomes, and reducing systemic inflammation. More recently, precision medicine,
molecular biomarkers, pharmacogenomics, and artificial intelligence have emerged as
promising tools for optimizing biologic selection, predicting treatment response, and
individualizing long-term disease management. This review summarizes the current
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evidence regarding biologic therapy for moderate-to-severe psoriasis, highlighting
mechanisms of action, clinical efficacy, safety, emerging biologic agents, and future
perspectives in personalized dermatologic care.

Keywords: psoriasis; biologic therapy; IL-17 inhibitors; IL-23 inhibitors; TNF-a,
inhibitors; personalized medicine; biomarkers; artificial intelligence; dermatology;
immunology.

INTRODUCTION

Psoriasis is a chronic immune-mediated inflammatory disease characterized by
abnormal keratinocyte proliferation, persistent activation of innate and adaptive
iImmune responses, and systemic inflammation. Although traditionally considered a
skin disorder, psoriasis is now recognized as a multisystem inflammatory disease
associated with numerous comorbid conditions that substantially increase long-term
morbidity and mortality. Moderate-to-severe psoriasis accounts for approximately 20-
30% of all cases and frequently requires systemic therapy to achieve adequate disease
control. [1-3]

The pathogenesis of psoriasis involves a complex interaction between genetic
susceptibility, environmental triggers, immune dysregulation, and inflammatory
cytokine signaling. Advances in molecular immunology have identified the I1L-23/IL-
17/TNF-a axis as the central pathway responsible for chronic cutaneous inflammation.
This discovery has revolutionized therapeutic approaches by enabling the development
of highly targeted biologic agents capable of selectively inhibiting key inflammatory
mediators while preserving broader immune function. [2-4] Over the past two decades,
biologic therapies have dramatically improved treatment outcomes compared with
conventional systemic agents such as methotrexate, cyclosporine, acitretin, and
phototherapy. Modern biologics achieve high rates of complete or near-complete skin
clearance, improve quality of life, reduce disease relapse, and effectively manage
associated psoriatic arthritis. Moreover, favorable long-term safety profiles have
expanded their use across diverse patient populations. [5]
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Despite these advances, considerable variability exists in individual therapeutic
response, treatment durability, and adverse event profiles. Consequently, increasing
attention has been directed toward identifying predictive biomarkers,
pharmacogenomic signatures, and clinical characteristics capable of guiding
individualized biologic selection. Artificial intelligence and machine learning
technologies are further enhancing precision medicine by integrating clinical,
molecular, imaging, and genetic data into predictive models that optimize therapeutic
decision-making. [6] This review discusses the immunopathogenesis of psoriasis,
current biologic therapies, emerging treatment strategies, clinical outcomes, and future
perspectives regarding precision medicine in the management of moderate-to-severe
psoriasis. [7] A comprehensive understanding of psoriasis immunopathogenesis has
enabled the development of highly selective biologic therapies targeting individual
cytokines within the inflammatory cascade. These therapies interrupt disease-specific
immune pathways while minimizing generalized immunosuppression, thereby
improving efficacy and long-term safety compared with conventional systemic
treatments. [8]

Biologic therapy has fundamentally transformed the treatment of moderate-to-
severe psoriasis by selectively targeting cytokines that drive disease pathogenesis.
Compared with conventional systemic therapies, biologic agents provide higher rates
of skin clearance, more durable clinical responses, improved quality of life, and
favorable long-term safety profiles. Current biologics primarily target TNF-a, IL-
12/23, 1L-17, and IL-23, reflecting advances in the understanding of psoriasis
immunobiology. [9,10]

Tumor necrosis factor-alpha (TNF-a) inhibitors were the first biologic agents
approved for psoriasis treatment and include adalimumab, infliximab, etanercept, and
certolizumab pegol. These agents effectively reduce systemic inflammation and remain
valuable therapeutic options, particularly in patients with concomitant psoriatic
arthritis, inflammatory bowel disease, or uveitis. However, their efficacy in achieving
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complete skin clearance is generally lower than that of newer IL-17 and IL-23
inhibitors. [11] IL-12/23 inhibition, represented by ustekinumab, selectively targets the
shared p40 subunit of IL-12 and IL-23. Ustekinumab provides durable disease control,
convenient dosing schedules, and an established long-term safety profile. Although
highly effective, it has gradually been surpassed by selective IL-23 inhibitors in terms
of sustained PASI 90 and PASI 100 response rates. [12] Selective IL-17 inhibitors,
including secukinumab, ixekizumab, brodalumab, and bimekizumab, produce rapid
clinical improvement and exceptionally high rates of complete or near-complete skin
clearance. By directly inhibiting IL-17-mediated keratinocyte activation, these agents
effectively suppress the central inflammatory pathway responsible for plagque
formation. Clinical trials have consistently demonstrated superior efficacy compared
with older biologic therapies, particularly for patients with extensive skin involvement
and difficult-to-treat anatomical sites. [13]

More recently, selective 1L-23 inhibitors, including guselkumab, risankizumab,
tildrakizumab, and mirikizumab, have emerged as among the most effective biologic
therapies for psoriasis. By selectively inhibiting the p19 subunit of IL-23, these agents
provide durable suppression of the Th17 pathway while preserving broader immune
function. Long-term extension studies have demonstrated sustained clinical remission,
excellent safety profiles, infrequent dosing schedules, and high patient satisfaction,
making IL-23 inhibition an increasingly preferred first-line biologic strategy for many
patients with moderate-to-severe psoriasis. [14] Recent advances in immunology and
molecular biology have accelerated the development of next-generation biologic
therapies designed to achieve deeper, more durable, and individualized disease control.
Novel biologic agents target increasingly specific components of the inflammatory
cascade while minimizing systemic immunosuppression. In addition to established IL-
17 and IL-23 inhibitors, newer therapies focusing on dual cytokine inhibition,
engineered monoclonal antibodies, and innovative immune modulators are currently
being evaluated in clinical trials. [15]
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CONCLUSION

Moderate-to-severe psoriasis is a chronic systemic inflammatory disease driven
primarily by dysregulation of the IL-23/IL-17/TNF-o immune pathway. Advances in the
understanding of disease immunopathogenesis have revolutionized treatment through
the development of highly effective biologic therapies targeting specific inflammatory
cytokines. Current biologic agents-including TNF-o, I1L-12/23, IL-17, and IL-23
inhibitors-provide remarkable improvements in skin clearance, quality of life, and long-
term disease control while maintaining favorable safety profiles. Emerging biomarkers,
pharmacogenomics, artificial intelligence, and precision medicine are expected to
further optimize therapeutic selection and individualized patient management.

Continued advances in molecular immunology, digital health technologies, and
next-generation biologic therapies will shape the future of psoriasis treatment, enabling
more precise, effective, and personalized approaches that improve both dermatologic
and systemic health outcomes.
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ABSTRACT

Minimally invasive cardiac surgery has transformed the field of cardiovascular
surgery by reducing surgical trauma while maintaining the safety and effectiveness of
conventional open-heart procedures. Advances in surgical techniques, endoscopic
visualization, robotic-assisted systems, three-dimensional imaging, and perioperative
management have expanded the indications for minimally invasive approaches in
coronary artery bypass grafting (CABG), valve surgery, congenital heart disease repair,
and selected aortic procedures. Compared with median sternotomy, minimally invasive
techniques are associated with reduced blood loss, lower postoperative pain, shorter
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intensive care unit and hospital stays, faster functional recovery, improved cosmetic
outcomes, and enhanced patient satisfaction without compromising long-term clinical
results. The integration of artificial intelligence (Al), virtual reality, augmented reality,
three-dimensional surgical planning, and robotic technologies is further improving
surgical precision, intraoperative decision-making, and personalized patient care.
Despite these advantages, widespread implementation remains limited by the learning
curve, equipment costs, and the need for specialized multidisciplinary teams.

Keywords: minimally invasive cardiac surgery; robotic cardiac surgery; coronary
artery bypass grafting; mitral valve surgery; aortic valve surgery; artificial intelligence;
robotic-assisted surgery; cardiovascular surgery; precision medicine; enhanced recovery.

INTRODUCTION

Cardiovascular disease remains the leading cause of morbidity and mortality
worldwide, making cardiac surgery an essential component of modern cardiovascular
care. For decades, median sternotomy has been considered the standard surgical
approach for most cardiac procedures because it provides excellent exposure of the
heart and great vessels. However, full sternotomy is associated with considerable
surgical trauma, postoperative pain, prolonged recovery, wound complications, and
delayed return to normal daily activities. These limitations have stimulated the
development of minimally invasive cardiac surgery (MICS), which aims to achieve
equivalent surgical outcomes while minimizing operative injury. [1-3]

Minimally invasive cardiac surgery encompasses a broad range of procedures
performed through small thoracic incisions without complete division of the sternum.
Depending on the clinical indication, these approaches may include mini-thoracotomy,
partial sternotomy, thoracoscopic surgery, totally endoscopic procedures, and robotic-
assisted operations. Initially developed for mitral valve repair, minimally invasive
techniques have progressively expanded to coronary artery bypass grafting, aortic
valve replacement, tricuspid valve surgery, atrial septal defect closure, and selected
aortic procedures. [4]
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Continuous improvements in high-definition endoscopic imaging, robotic
surgical systems, three-dimensional visualization, specialized surgical instruments,
myocardial protection strategies, extracorporeal circulation techniques, and
perioperative anesthesia have significantly improved both the safety and
reproducibility of minimally invasive procedures. Numerous randomized trials,
observational studies, and meta-analyses have demonstrated that appropriately selected
patients undergoing MICS experience reduced blood loss, fewer postoperative
complications, shorter intensive care unit stays, earlier mobilization, improved
cosmetic outcomes, and faster recovery while maintaining survival rates comparable
with conventional surgery. [5]

The future of cardiac surgery is increasingly influenced by digital technologies.
Artificial intelligence, machine learning, three-dimensional printing, virtual reality,
augmented reality, digital twins, and advanced robotic platforms are expected to
enhance surgical planning, intraoperative navigation, risk prediction, and personalized
treatment strategies. These innovations may further improve procedural precision,
reduce complications, and optimize long-term clinical outcomes. [4-6] This review
summarizes the evolution of minimally invasive cardiac surgery, current operative
techniques, contemporary clinical evidence, and future technological developments
that are reshaping modern cardiovascular surgery. [5-7] Another important
development has been the increasing adoption of minimally invasive coronary artery
bypass grafting (MICS CABG) and totally endoscopic coronary artery bypass
(TECAB). These approaches avoid full sternotomy while achieving effective
myocardial revascularization. In carefully selected patients, minimally invasive
coronary surgery has demonstrated reduced postoperative pain, shorter hospital stays,
earlier return to work, and excellent long-term graft patency compared with
conventional coronary artery bypass surgery. [5-8]

Modern minimally invasive cardiac surgery has evolved from a niche surgical
technique into a comprehensive treatment strategy supported by standardized operative
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protocols, multidisciplinary heart teams, enhanced recovery pathways, and advanced
perioperative care. International clinical guidelines increasingly recognize minimally
invasive approaches as appropriate alternatives to conventional surgery in selected
patients, particularly for isolated mitral valve disease and specific coronary
revascularization procedures. [9]

Contemporary minimally invasive cardiac surgery encompasses a wide spectrum
of operative techniques tailored to individual cardiac pathologies. Careful patient
selection, comprehensive preoperative imaging, multidisciplinary evaluation, and
surgeon experience remain essential determinants of successful outcomes. Advances
in imaging technology, instrumentation, and extracorporeal circulation have
significantly broadened the indications for minimally invasive approaches across
multiple cardiac diseases. [10] Minimally invasive mitral valve surgery has become
one of the most widely adopted MICS procedures. Most operations are performed
through a right mini-thoracotomy with peripheral cardiopulmonary bypass and video-
assisted visualization. Numerous studies have demonstrated that minimally invasive
mitral valve repair achieves repair durability, mortality, and long-term survival
comparable with conventional sternotomy while reducing blood transfusion
requirements, postoperative pain, wound complications, and hospital length of stay.

[11]

Minimally invasive aortic valve surgery is commonly performed through upper
partial sternotomy or right anterior mini-thoracotomy. These approaches provide
excellent surgical exposure while preserving sternal stability and reducing
postoperative discomfort. Clinical evidence indicates that minimally invasive aortic
valve replacement offers outcomes comparable to conventional surgery with faster
recovery, earlier mobilization, and improved cosmetic satisfaction. The increasing
availability of rapid-deployment and sutureless prosthetic valves has further facilitated
minimally invasive valve implantation by reducing operative and aortic cross-clamp
times. [12] Minimally invasive coronary artery bypass grafting (MICS CABG) is
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performed through a left mini-thoracotomy without median sternotomy. This approach
enables surgical revascularization while minimizing musculoskeletal trauma. In
selected patients with multivessel coronary artery disease, MICS CABG has
demonstrated excellent graft patency, reduced postoperative bleeding, fewer wound
infections, shorter intensive care unit stays, and more rapid return to normal physical
activity. Hybrid coronary revascularization combining minimally invasive surgery with
percutaneous coronary intervention has emerged as an attractive strategy for patients
with complex coronary anatomy. [13] Totally endoscopic and robotic-assisted cardiac
surgery represents the most technologically advanced form of minimally invasive
cardiac surgery. Utilizing robotic surgical systems with high-definition three-
dimensional visualization and articulated instruments, surgeons can perform complex
intracardiac procedures through several small port incisions without rib spreading or
sternotomy. Robotic approaches have demonstrated excellent clinical outcomes,
particularly for mitral valve repair, atrial septal defect closure, and selected coronary
artery bypass procedures. However, widespread adoption remains limited by
equipment costs, prolonged learning curves, and the need for highly specialized
multidisciplinary teams. [14]

Several studies have reported shorter intensive care unit stays and reduced total
hospital length of stay following minimally invasive mitral valve surgery, aortic valve
replacement, and coronary artery bypass grafting. Enhanced recovery is associated
with faster return to normal physical activity, earlier resumption of employment, and
higher patient satisfaction. Improved cosmetic outcomes resulting from smaller
surgical incisions also contribute positively to postoperative quality of life, particularly
among younger patients. [15]

CONCLUSION

Minimally invasive cardiac surgery has become an essential component of
contemporary cardiovascular care, offering a safe and effective alternative to
conventional median sternotomy for appropriately selected patients. Continuous
advances in surgical techniques, endoscopic visualization, robotic-assisted technology,
myocardial protection, and perioperative management have significantly expanded the
indications for minimally invasive procedures involving coronary artery bypass
grafting, valve repair and replacement, congenital heart disease, and selected aortic
operations.

Current clinical evidence demonstrates that minimally invasive cardiac surgery is
associated with reduced surgical trauma, lower postoperative pain, decreased blood
loss, shorter intensive care unit and hospital stays, faster functional recovery, improved
cosmetic outcomes, and enhanced patient satisfaction while maintaining excellent
long-term survival, valve durability, and graft patency comparable to conventional
surgery. These advantages contribute to improved quality of life and may reduce
overall healthcare costs through accelerated postoperative recovery and fewer
complications.
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ABSTRACT

Preeclampsia is a multisystem hypertensive disorder of pregnancy and remains one
of the leading causes of maternal and perinatal morbidity and mortality worldwide.
Despite substantial advances in obstetric care, early prediction and effective prevention
remain major clinical challenges because the disease develops through complex
interactions between abnormal placentation, maternal cardiovascular maladaptation,
immune dysregulation, angiogenic imbalance, endothelial dysfunction, and genetic
susceptibility. Traditional screening methods based solely on maternal history
demonstrate limited predictive performance. Recent advances in biomarker research,
artificial intelligence (Al), and precision medicine have significantly improved risk
stratification and early identification of women at high risk for developing preeclampsia.
Biomarkers such as placental growth factor (PIGF), soluble fms-like tyrosine kinase-1
(sFIt-1), pregnancy-associated plasma protein-A (PAPP-A), placental protein-13
(PP13), and circulating cell-free nucleic acids have shown considerable diagnostic and
prognostic value. Simultaneously, machine learning algorithms, digital health platforms,
wearable technologies, and multimodal predictive models are enhancing individualized
risk assessment and clinical decision-making. Personalized preventive strategies,
including low-dose aspirin, calcium supplementation, lifestyle optimization, and
intensive maternal surveillance, have demonstrated significant reductions in adverse
pregnancy outcomes when implemented early in high-risk populations. This review
summarizes current advances in the prediction and prevention of preeclampsia,
emphasizing the growing roles of biomarkers, artificial intelligence, and personalized
medicine in improving maternal and fetal outcomes.

Keywords: Preeclampsia; biomarkers; placental growth factor; sFlt-1; artificial
intelligence; machine learning; personalized medicine; pregnancy; obstetrics; precision
medicine.
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INTRODUCTION

Preeclampsia is a pregnancy-specific multisystem disorder characterized by new-
onset hypertension after 20 weeks of gestation accompanied by proteinuria and/or
evidence of maternal organ dysfunction or uteroplacental insufficiency. Affecting
approximately 2-8% of pregnancies worldwide, preeclampsia remains a major
contributor to maternal mortality, preterm birth, fetal growth restriction, and long-term
cardiovascular complications in both mothers and offspring. [1,2]

Although the exact pathogenesis remains incompletely understood, preeclampsia
is widely recognized as a syndrome resulting from abnormal placental development
followed by widespread maternal endothelial dysfunction. Defective trophoblastic
invasion of the spiral arteries results in impaired placental perfusion, oxidative stress,
ischemia, and excessive release of anti-angiogenic and inflammatory mediators into
the maternal circulation. These pathological processes initiate systemic vascular
dysfunction, hypertension, renal injury, hepatic impairment, coagulation
abnormalities, and multiorgan involvement. [3]

Early identification of women at increased risk for preeclampsia is essential
because timely preventive interventions can substantially reduce disease incidence and
improve pregnancy outcomes. However, conventional screening methods based solely
on maternal demographic and clinical risk factors provide only moderate predictive
accuracy. Consequently, significant research has focused on identifying reliable
biochemical, genetic, and imaging biomarkers capable of detecting disease before the
onset of clinical manifestations. [3-5]

Recent advances in molecular diagnostics have identified several promising
biomarkers, including placental growth factor (PIGF), soluble fms-like tyrosine kinase-
1 (sFIt-1), placental protein-13 (PP13), pregnancy-associated plasma protein-A
(PAPP-A), circulating microRNAs, extracellular vesicles, and cell-free fetal DNA.
These biomarkers reflect key pathological mechanisms and improve early risk
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prediction when combined with maternal clinical characteristics and ultrasound
parameters. [4-6]

Artificial intelligence, machine learning, and digital health technologies have
further transformed prenatal risk assessment by enabling integration of large
multidimensional datasets into highly accurate predictive models. Personalized
medicine approaches incorporating clinical, biochemical, imaging, and genomic
information now offer the potential for individualized prevention strategies and
optimized antenatal care. [5-8]

Among currently available biomarkers, placental growth factor (PIGF) and
soluble fms-like tyrosine kinase-1 (sFlt-1) are the most extensively validated. Reduced
maternal serum PIGF concentrations together with elevated sFIt-1 levels reflect
impaired placental angiogenesis and endothelial dysfunction. The sFlt-1/PIGF ratio has
become an important clinical tool for diagnosing suspected preeclampsia, predicting
disease progression, and guiding obstetric management. Numerous prospective studies
have demonstrated high negative predictive value for excluding preeclampsia within
the subsequent week among women presenting with clinical suspicion of the disease.
[7-10] First-trimester biomarkers such as pregnancy-associated plasma protein-A
(PAPP-A), placental protein-13 (PP13), and uterine artery Doppler pulsatility index
further enhance predictive performance when incorporated into combined screening
models. These multimodal approaches integrate maternal clinical characteristics, blood
pressure measurements, biochemical markers, and ultrasound findings to identify
women who may benefit from preventive therapy early in pregnancy. [8-11]

Emerging biomarkers, including circulating microRNAs, extracellular vesicles,
cell-free fetal DNA, metabolomic profiles, proteomic signatures, and inflammatory
cytokines, are currently being investigated as potential tools for earlier disease
detection and improved prediction of adverse maternal and fetal outcomes. Advances
in high-throughput molecular technologies and multi-omics analyses are expected to
facilitate the development of highly individualized predictive models in the near future.
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[9-12] Artificial intelligence (Al) and digital health technologies are rapidly
transforming the prediction and prevention of preeclampsia by enabling the analysis of
complex multidimensional clinical data that exceed the capabilities of conventional
statistical methods. Machine learning algorithms can simultaneously integrate maternal
demographic characteristics, medical history, blood pressure measurements, laboratory
biomarkers, ultrasound findings, genetic information, and lifestyle factors to generate
highly individualized risk estimates during early pregnancy. [13] Supervised machine
learning models, including random forests, support vector machines, gradient boosting
algorithms, and artificial neural networks, have demonstrated excellent predictive
performance for identifying women at high risk of developing preeclampsia. These
models consistently outperform traditional risk assessment strategies based solely on
maternal clinical characteristics and improve early identification of patients who may
benefit from preventive interventions. [14]

Artificial intelligence has also enhanced the interpretation of obstetric ultrasound
examinations. Deep learning algorithms are capable of automated analysis of uterine
artery Doppler waveforms, placental morphology, fetal biometry, and vascular
perfusion, thereby improving diagnostic accuracy while reducing operator-dependent
variability. Integration of imaging data with circulating biomarkers further increases
predictive precision and facilitates individualized clinical decision-making. [12-15]
Digital health technologies, including wearable devices, smartphone applications, cloud-
based monitoring systems, and telemedicine platforms, are increasingly incorporated
into antenatal care. Continuous monitoring of maternal blood pressure, heart rate,
physical activity, sleep quality, and other physiological parameters enables early
detection of clinical deterioration while supporting remote prenatal surveillance. These
technologies improve patient engagement, facilitate timely medical intervention, and
enhance access to specialized obstetric care, particularly in underserved regions. [16]
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CONCLUSION

Preeclampsia remains one of the leading causes of maternal and perinatal
morbidity and mortality worldwide despite significant advances in obstetric care.
Increasing understanding of its complex pathophysiology has shifted clinical practice
from traditional risk assessment toward integrated prediction models that combine
maternal characteristics, angiogenic biomarkers, advanced imaging techniques,
artificial intelligence, and precision medicine. Biomarkers such as PIGF, sFlt-1, PAPP-
A, and PP13, together with uterine artery Doppler assessment and machine learning
algorithms, have substantially improved the early identification of women at high risk
for preeclampsia. Personalized preventive strategies-including early administration of
low-dose aspirin, calcium supplementation in appropriate populations, optimization of
maternal health, and individualized antenatal surveillance-have demonstrated
meaningful reductions in adverse maternal and fetal outcomes. Continued advances in
molecular medicine, artificial intelligence, digital health, and multi-omics technologies
are expected to further refine risk prediction, enable individualized therapeutic
approaches, and improve pregnancy outcomes. As these innovations become
increasingly integrated into routine obstetric practice, personalized prevention is likely
to become the cornerstone of modern preeclampsia management, contributing to safer
pregnancies and healthier mothers and infants.
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ABSTRACT

Helicobacter pylori (H. pylori) infection remains one of the most prevalent chronic
bacterial infections worldwide and is a major cause of chronic gastritis, peptic ulcer
disease, mucosa-associated lymphoid tissue lymphoma, and gastric adenocarcinoma.
Despite significant advances in eradication therapy, the increasing prevalence of
antimicrobial resistance has substantially reduced the effectiveness of conventional
treatment regimens, creating a major global healthcare challenge. Resistance to
clarithromycin, metronidazole, and levofloxacin has reached alarming levels in many
regions, leading to declining eradication rates with standard triple therapy. Consequently,
international clinical guidelines increasingly recommend optimized bismuth-containing
quadruple therapy, concomitant therapy, sequential therapy, susceptibility-guided
treatment, and the use of potassium-competitive acid blockers such as vonoprazan. Recent
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developments in molecular diagnostics, antimicrobial susceptibility testing, artificial
intelligence-assisted treatment selection, and precision medicine have further improved
individualized therapeutic strategies. In addition, novel approaches including rifabutin-
based regimens, high-dose dual therapy, probiotics, bacteriophage therapy, antimicrobial
peptides, and vaccine development are being actively investigated to overcome antibiotic
resistance and improve eradication success. This review summarizes current evidence
regarding modern H. pylori eradication strategies, emerging therapeutic approaches,
antimicrobial resistance mechanisms, and future perspectives for personalized
management of H. pylori infection in the era of increasing antibiotic resistance. [1-4]

Keywords: Helicobacter pylori; antibiotic resistance; eradication therapy;
vonoprazan; bismuth quadruple therapy; antimicrobial susceptibility; precision
medicine; probiotics; artificial intelligence; gastric cancer.

INTRODUCTION

Helicobacter pylori is a spiral-shaped, Gram-negative, microaerophilic bacterium
that colonizes the gastric mucosa and infects nearly half of the world’s population.
Although many infected individuals remain asymptomatic, persistent colonization
induces chronic gastric inflammation that may progress to peptic ulcer disease, gastric
mucosal atrophy, intestinal metaplasia, mucosa-associated lymphoid tissue (MALT)
lymphoma, and gastric adenocarcinoma. Owing to its established carcinogenic
potential, the International Agency for Research on Cancer has classified H. pylori as
a Group I human carcinogen. [1,2]

Successful eradication of H. pylori significantly reduces the risk of peptic ulcer
recurrence, gastric cancer development, and several extra-gastric manifestations while
improving patients’ quality of life. For many years, clarithromycin-based triple therapy
served as the standard first-line treatment worldwide. However, the rapid emergence
of antimicrobial resistance has substantially reduced eradication rates, often falling
below the acceptable threshold of 80% in many countries. [3,4]

Figure 1. Mechanisms of Helicobacter pylori Antibiotic Resistance and
Their Impact on Eradication Therapy
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Antibiotic resistance has become the principal factor limiting treatment success.
Resistance to clarithromycin, metronidazole, and levofloxacin continues to increase
globally due to inappropriate antibiotic use, empirical treatment strategies, and regional
variations in resistance patterns. Consequently, international guidelines now
emphasize susceptibility-guided therapy whenever possible and recommend
alternative regimens in regions with high clarithromycin resistance. [5-7]

Recent advances in gastroenterology have introduced several innovative
therapeutic approaches designed to overcome antimicrobial resistance. These include
optimized bismuth quadruple therapy, concomitant and sequential regimens,
potassium-competitive acid blockers such as vonoprazan, high-dose dual therapy,
rifabutin-containing rescue regimens, and individualized treatment based on molecular
resistance testing. Furthermore, artificial intelligence and precision medicine are
increasingly being explored to predict treatment response and optimize eradication
strategies for individual patients. [8-10]

This review summarizes current evidence regarding antibiotic resistance
mechanisms, contemporary eradication regimens, emerging therapeutic strategies, and
future directions for improving the management of H. pylori infection in the era of
increasing antimicrobial resistance. [2,9,10]. Growing evidence also suggests that
alterations in the gastric and intestinal microbiota may influence eradication success
and treatment outcomes. Dysbiosis induced by antibiotic therapy may impair microbial
diversity, whereas probiotics appear to improve gastrointestinal tolerance, reduce
adverse events, and modestly increase eradication rates when used as adjunctive
therapy. These findings have stimulated increasing interest in microbiome-directed
therapeutic strategies for H. pylori infection. [9-11]

Figure 2. Contemporary Treatment Algorithm for Helicobacter pylori Eradication According to
Antibiotic Resistance and Previous Treatment History

The increasing prevalence of antimicrobial resistance has become the principal
cause of declining Helicobacter pylori eradication rates worldwide. Resistance
develops primarily through spontaneous chromosomal mutations rather than horizontal
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gene transfer, making empirical treatment progressively less effective in many
geographic regions. [4,10,12]. Clarithromycin resistance is predominantly associated
with point mutations in the 23S rRNA gene, which reduce antibiotic binding to the
bacterial ribosome and inhibit its bactericidal activity. Because clarithromycin
resistance markedly decreases the efficacy of standard triple therapy, current
international guidelines recommend avoiding empirical clarithromycin-containing
regimens in regions where resistance exceeds 15%. [12-14]

Figure 3. Modern Therapeutic Strategies for Helicobacter pylori Eradication in the Era of Antibiotic
Resistance

Resistance to metronidazole results mainly from mutations affecting bacterial
nitroreductase enzymes, leading to impaired activation of the drug within bacterial
cells. Although high-dose metronidazole may partially overcome low-level resistance,
treatment success remains variable depending on regional resistance patterns. [13,15]

Levofloxacin resistance has increased substantially during the past decade owing to
widespread fluoroquinolone use. Mutations within the gyrA and gyrB genes alter bacterial
DNA gyrase, reducing fluoroquinolone binding and significantly compromising
eradication efficacy. Consequently, levofloxacin-containing regimens are now primarily
reserved for rescue therapy following treatment failure. [14-16]. Additional resistance
mechanisms include alterations in membrane permeability, activation of bacterial efflux
pumps, biofilm formation, and adaptive stress responses that reduce intracellular antibiotic
concentrations. Biofilm formation is particularly important because it protects H. pylori
from both host immune responses and antimicrobial agents, contributing to persistent
infection and recurrent treatment failure. [15-17]

CONCLUSION

Helicobacter pylori infection continues to represent a major global health challenge
because of its strong association with peptic ulcer disease and gastric cancer. The increasing
prevalence of resistance to clarithromycin, metronidazole, and levofloxacin has markedly
reduced the effectiveness of conventional eradication regimens, necessitating the adoption
of modern evidence-based treatment strategies. Current evidence supports the use of
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optimized bismuth-containing quadruple therapy, vonoprazan-based regimens,
susceptibility-guided treatment, and individualized rescue therapies to improve eradication
success. Emerging technologies, including molecular diagnostics, artificial intelligence, and
precision medicine, are expected to further transform clinical management by enabling
personalized treatment selection and more effective antimicrobial stewardship. Continued
research, international collaboration, and development of innovative therapeutic approaches
will be essential to maintain high eradication rates and reduce the global burden of H. pylori-
associated diseases in the era of antibiotic resistance.
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ABSTRACT
Artificial intelligence has rapidly emerged as one of the most transformative
technologies in surgical oncology, fundamentally changing cancer diagnosis, surgical
planning, intraoperative decision-making, postoperative management, and long-term
patient follow-up. The integration of machine learning, deep learning, computer vision,
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radiomics, digital pathology, natural language processing, and predictive analytics has
significantly enhanced the precision and efficiency of oncologic surgery. Al-assisted
analysis of multimodal clinical data enables earlier cancer detection, more accurate
tumor staging, individualized surgical planning, improved margin assessment,
optimized lymph node evaluation, and prediction of postoperative complications and
survival outcomes. Furthermore, Al has become an essential component of robotic-
assisted surgery, image-guided navigation, and precision oncology by supporting real-
time intraoperative decision-making and personalized treatment strategies. Despite
remarkable technological progress, challenges related to data quality, algorithm
transparency, regulatory approval, ethical considerations, cybersecurity, and clinical
validation continue to limit widespread implementation. Future integration of artificial
intelligence with genomics, molecular pathology, digital twins, and precision medicine
IS expected to further improve surgical outcomes and individualized cancer care. This
review summarizes current applications, clinical evidence, technological advances,
limitations, and future perspectives of artificial intelligence in surgical oncology.

Keywords: artificial intelligence; surgical oncology; machine learning; deep
learning; robotic surgery; precision oncology; radiomics; digital pathology; computer
vision; cancer surgery.

INTRODUCTION

Cancer remains one of the leading causes of morbidity and mortality worldwide
despite continuous advances in prevention, diagnosis, and treatment. Surgical resection
remains the primary curative modality for most solid malignancies, and successful
oncologic surgery depends on accurate diagnosis, precise preoperative planning,
optimal intraoperative decision-making, and effective postoperative management.
Recent advances in artificial intelligence (Al) have introduced powerful computational
tools capable of improving each stage of the surgical oncology pathway [1].

Acrtificial intelligence refers to computer systems capable of performing tasks that
traditionally require human intelligence, including image recognition, pattern analysis,
predictive modeling, clinical decision support, and natural language processing.
Machine learning and deep learning algorithms analyze large volumes of clinical,
Imaging, genomic, pathological, and operative data to identify complex relationships
that may not be readily apparent through conventional statistical approaches. These
capabilities have accelerated the transition toward precision surgical oncology. [2-4]
Modern Al applications are transforming surgical oncology through improved
interpretation of radiologic imaging, automated tumor segmentation, prediction of
tumor biology, optimization of surgical planning, real-time intraoperative guidance,
robotic-assisted procedures, and postoperative risk prediction. Integration of Al with
radiomics, digital pathology, molecular diagnostics, and electronic health records
enables comprehensive assessment of tumor characteristics and individualized
treatment planning for each patient. [3-5]
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Robotic surgery represents one of the most rapidly evolving applications of Al in
surgical oncology. Advanced computer vision systems, augmented reality,
fluorescence-guided surgery, and intraoperative navigation platforms assist surgeons
in identifying anatomical structures, preserving critical tissues, and achieving complete
tumor resection with adequate surgical margins. These technologies have the potential
to reduce operative complications while improving oncologic outcomes and functional
preservation. [6] Although AI has demonstrated remarkable clinical potential,
important challenges remain regarding algorithm interpretability, external validation,
ethical considerations, patient privacy, regulatory approval, data standardization, and
equitable implementation across healthcare systems. Continued multidisciplinary
collaboration among surgeons, oncologists, computer scientists, biomedical engineers,
and regulatory authorities will be essential for translating Al innovations into routine
clinical practice. [7] This review summarizes current applications of artificial
intelligence in surgical oncology, discusses its impact on clinical outcomes, examines
existing limitations, and explores future perspectives for precision cancer surgery. [8]
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Artificial intelligence has become an important component of robotic-assisted
surgery and minimally invasive oncologic procedures. Al-enhanced computer vision
systems improve anatomical recognition, automatically identify critical structures,
monitor instrument positioning, and provide real-time decision support during complex
operations. Emerging technologies combining augmented reality, fluorescence-guided
imaging, and intraoperative navigation enable surgeons to achieve greater precision
while preserving healthy tissues and maintaining adequate oncologic margins. [9]
Natural language processing further expands Al applications by extracting clinically
relevant information from electronic health records, operative reports, pathology
reports, and scientific literature. Automated processing of unstructured clinical data
improves documentation, facilitates clinical research, supports quality improvement
initiatives, and enables continuous learning healthcare systems capable of refining
predictive models through real-world evidence. [10] Artificial intelligence is
increasingly influencing perioperative management by supporting clinical decision-
making before, during, and after oncologic surgery. Integration of multimodal clinical
information—including radiologic imaging, molecular profiling, laboratory
biomarkers, pathology findings, and patient-specific clinical characteristics—allows
Al systems to generate individualized surgical strategies that optimize treatment
outcomes. [11]

During the preoperative phase, Al assists in tumor localization, three-dimensional
reconstruction, virtual surgical simulation, and prediction of anatomical complexity.
Machine learning algorithms can automatically segment tumors and surrounding
organs from CT and MRI datasets, facilitating accurate estimation of tumor size,
invasion depth, vascular involvement, and resectability. Three-dimensional virtual
models further assist surgeons in planning minimally invasive procedures, preserving
critical neurovascular structures, and selecting the most appropriate surgical approach.
[12]
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In the intraoperative setting, artificial intelligence enhances surgical navigation
through computer vision, augmented reality, fluorescence-guided imaging, and robotic
assistance. Al algorithms continuously analyze operative video streams, identify
anatomical landmarks, monitor instrument movement, and provide real-time alerts
regarding potential technical errors or high-risk surgical maneuvers. These
technologies improve spatial orientation, reduce intraoperative complications, and
support complete tumor excision while minimizing injury to surrounding tissues. [13]
Al also contributes to intraoperative margin assessment by integrating imaging data
with frozen-section pathology and optical imaging techniques. Experimental systems
combining hyperspectral imaging, Raman spectroscopy, and machine learning have
demonstrated promising accuracy in distinguishing malignant from normal tissues,
potentially reducing positive surgical margins and the need for repeat operations. [14]

Following surgery, Al-based predictive models facilitate postoperative
monitoring by estimating the risk of complications, surgical site infections,
anastomotic leakage, hospital readmission, cancer recurrence, and long-term survival.
Continuous analysis of electronic health records, wearable device data, laboratory
results, and patient-reported outcomes enables early identification of clinical
deterioration and supports personalized follow-up strategies. These technologies may
improve resource allocation while reducing healthcare costs and enhancing long-term
patient outcomes. [15]

CONCLUSION

Acrtificial intelligence is rapidly transforming surgical oncology by enhancing the
accuracy, efficiency, and personalization of cancer care throughout the entire surgical
pathway. From early tumor detection and preoperative planning to intraoperative
navigation, robotic-assisted surgery, postoperative monitoring, and long-term follow-
up, Al technologies are improving clinical decision-making and supporting more
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precise oncologic interventions. Machine learning, deep learning, radiomics, digital
pathology, computer vision, and predictive analytics have demonstrated substantial
potential to improve diagnostic accuracy, optimize surgical planning, facilitate
complete tumor resection, reduce postoperative complications, and predict recurrence
and survival. The integration of Al with robotic surgery, molecular diagnostics,
genomics, and precision medicine is creating new opportunities for individualized
treatment strategies that may significantly improve both oncologic and functional
outcomes.

Despite these advances, several challenges remain before widespread clinical
implementation can be achieved. High-quality multicenter validation, standardized
data acquisition, algorithm transparency, regulatory oversight, cybersecurity, ethical
governance, and clinician education are essential to ensure safe, equitable, and
effective integration of Al into routine surgical practice. Future developments in
artificial intelligence, digital surgery, augmented reality, autonomous robotic systems,
and predictive analytics are expected to further revolutionize surgical oncology.
Continued collaboration between surgeons, oncologists, engineers, data scientists, and
healthcare policymakers will be critical for translating technological innovation into
improved patient outcomes and advancing the field of precision cancer surgery.
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ABSTRACT

Artificial intelligence has emerged as one of the most transformative technologies
in modern anesthesiology and critical care medicine. Rapid advances in machine
learning, deep learning, computer vision, natural language processing, and predictive
analytics have enabled Al to support clinical decision-making throughout the
perioperative and intensive care continuum. Al-based systems are increasingly used
for preoperative risk stratification, difficult airway prediction, ultrasound-guided
regional anesthesia, automated anesthetic drug delivery, depth of anesthesia
monitoring, hemodynamic optimization, early sepsis detection, mechanical ventilation
management, and prediction of intensive care unit mortality. These technologies
improve diagnostic accuracy, facilitate individualized treatment strategies, reduce
human error, and optimize resource utilization while enhancing patient safety. Despite
these advances, significant challenges remain regarding algorithm transparency,
external validation, data quality, cybersecurity, legal liability, and ethical
implementation. Future developments integrating explainable artificial intelligence,
multimodal data analysis, digital twins, federated learning, and precision medicine are
expected to transform perioperative and critical care practice. This review summarizes
current evidence regarding Al applications in anesthesiology and intensive care,
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discusses existing limitations, and highlights future perspectives for safe and effective
clinical implementation.

Keywords: Artificial intelligence; Machine learning; Deep learning;
Anesthesiology; Critical care; Intensive care unit; Clinical decision support.

INTRODUCTION

Artificial intelligence has rapidly become one of the most influential innovations
in healthcare, fundamentally changing the way clinicians diagnose disease, monitor
physiological parameters, predict complications, and personalize treatment strategies
[1,2]. Unlike conventional computer algorithms, Al systems continuously learn from
large datasets using machine learning, deep learning, and neural network architectures,
enabling them to recognize complex clinical patterns beyond human analytical capacity
[3]. Among all medical specialties, anesthesiology represents an ideal environment for
Al implementation because anesthesiologists simultaneously process enormous
volumes of continuously changing physiological information while making rapid,
high-stakes clinical decisions [4]. During every surgical procedure, clinicians
continuously interpret electrocardiography, invasive arterial pressure, pulse oximetry,
capnography, respiratory mechanics, electroencephalographic monitoring, anesthetic
gas concentrations, laboratory findings, and numerous patient-specific variables [5].
Al algorithms can integrate these multidimensional data streams in real time,
improving clinical decision-making and reducing cognitive workload.

Figure 1. Artificial Intelligence Applications Across the Perioperative and Critical Care Continuum

Critical care medicine similarly generates massive quantities of clinical data
through bedside monitoring systems, electronic health records, imaging studies,
laboratory investigations, and ventilator parameters [6]. Al-assisted predictive models
have demonstrated promising performance in identifying sepsis hours before clinical
deterioration, predicting acute kidney injury, estimating ICU mortality, optimizing
vasopressor therapy, and supporting mechanical ventilation management [7]. Early
recognition of physiological deterioration enables timely intervention and may
substantially improve patient outcomes while reducing ICU length of stay and
healthcare costs. Recent technological advances have accelerated Al integration into

175



Global Trends in Science, Technology and Economy

perioperative medicine. Computer vision now assists ultrasound-guided regional
anesthesia and airway assessment, while reinforcement learning algorithms optimize
anesthetic drug administration. Large language models and clinical decision-support
systems are increasingly being evaluated for perioperative documentation, protocol
adherence, and evidence-based recommendations [8].

Nevertheless, Al should be regarded as an assistive technology rather than a
replacement for anesthesiologists and intensivists. Human clinical judgment, ethical
reasoning, communication, procedural expertise, and crisis management remain
indispensable in complex perioperative and critical care environments [9]. Successful
implementation will require rigorous external validation, transparent algorithms,
multidisciplinary collaboration, regulatory oversight, and continuous clinician
education to ensure safe, equitable, and effective application of Al in everyday clinical
practice. Electronic health records represent another major source of information for
Al-based clinical prediction models. Demographic characteristics, comorbidities,
medication history, laboratory findings, imaging studies, genomic information, and
perioperative variables can be integrated into predictive algorithms capable of
estimating surgical risk, postoperative complications, ICU admission, prolonged
mechanical ventilation, acute kidney injury, and mortality [10].

Figure 2. Artificial Intelligence-Based Clinical Decision Support Workflow in Anesthesiology and
Intensive Care

Recent advances in cloud computing, high-performance graphics processing units
(GPUs), and large-scale medical databases have substantially accelerated Al
development in perioperative medicine. Modern algorithms are capable of
continuously updating predictive models using real-world clinical data, thereby
improving diagnostic accuracy and adapting to changing patient populations [11].

An important concept in modern healthcare is explainable artificial intelligence.
Unlike conventional “black-box™ algorithms, XAl provides transparent explanations
for clinical predictions, allowing physicians to understand the rationale behind Al-
generated recommendations. Explainability improves clinician trust, facilitates
regulatory approval, and enhances patient safety during clinical implementation [12].

176



Global Trends in Science, Technology and Economy

Another emerging innovation is multimodal artificial intelligence, which
simultaneously analyzes multiple data sources—including medical imaging,
physiological monitoring, laboratory biomarkers, genomics, and clinical
documentation-to generate comprehensive patient-specific assessments. Multimodal
Al has demonstrated superior predictive performance compared with single-source
models, particularly in critically ill patients with complex multisystem diseases [13].

Figure 3. Future Perspectives of Artificial Intelligence Integration in Anesthesiology and
Critical Care

Collectively, these technological developments have transformed Al from an
experimental research tool into an increasingly important component of precision
medicine. Rather than replacing clinicians, Al serves as an intelligent clinical assistant
that enhances diagnostic accuracy, improves workflow efficiency, supports
individualized treatment strategies, and contributes to safer perioperative and critical
care management [14].

Al-powered Clinical Decision Support Systems (CDSS) provide anesthesiologists
with real-time evidence-based recommendations regarding drug selection, dosage
adjustment, fluid management, blood transfusion strategies, antibiotic prophylaxis, and
adherence to perioperative guidelines [15].

CONCLUSION

Artificial intelligence has become one of the most significant technological
advances in modern anesthesiology and critical care, offering new opportunities to
improve clinical decision-making, patient safety, and healthcare efficiency. By
integrating machine learning, deep learning, computer vision, and natural language
processing into perioperative and intensive care practice, Al enables rapid analysis of
complex clinical data and supports evidence-based, individualized patient
management. Current applications of artificial intelligence include preoperative risk
assessment, difficult airway prediction, ultrasound-guided regional anesthesia,
automated anesthetic drug delivery, intraoperative hemodynamic monitoring, early
detection of sepsis, optimization of mechanical ventilation, prediction of acute kidney
injury, and clinical decision support. These technologies have demonstrated
considerable potential to reduce perioperative complications, improve diagnostic
accuracy, optimize resource utilization, and enhance overall quality of care.
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ABSTRACT

Minimally invasive surgery has transformed modern surgical practice by reducing
operative trauma, postoperative pain, hospital length of stay, and recovery time while
improving cosmetic and functional outcomes. Since the introduction of laparoscopic
surgery in the late twentieth century, continuous technological innovations have
expanded the indications for minimally invasive procedures across nearly all surgical
specialties. More recently, robotic-assisted surgery has further enhanced surgical
precision by providing three-dimensional high-definition visualization, tremor
filtration, articulated instruments with increased degrees of freedom, and improved
ergonomics for surgeons. These advances have facilitated the performance of
increasingly complex procedures with greater technical accuracy and safety. In
addition, the integration of artificial intelligence, augmented reality, fluorescence-
guided imaging, computer vision, and digital navigation systems is reshaping the future
of surgical care through enhanced intraoperative decision-making and personalized
operative planning. Although robotic platforms remain associated with higher costs
and longer learning curves, growing evidence demonstrates improved dexterity,
reduced conversion rates in selected procedures, and comparable or superior clinical
outcomes in experienced centers. This review summarizes the evolution of minimally
invasive surgery from conventional laparoscopy to robotic-assisted procedures,
discusses current clinical applications, technological innovations, advantages and
limitations, and explores future directions in precision and intelligent surgery.

Keywords: Minimally invasive surgery; Laparoscopy; Robotic-assisted surgery;
Artificial intelligence; Surgical robotics; Image-guided surgery; Precision surgery;
Computer vision; Augmented reality; Surgical innovation.
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INTRODUCTION

Minimally invasive surgery represents one of the most significant technological
advances in modern medicine and has fundamentally changed the management of
numerous surgical diseases. By replacing large surgical incisions with small trocar
ports and specialized instruments, MIS minimizes tissue trauma while maintaining
equivalent or superior therapeutic outcomes compared with conventional open surgery.
As a result, minimally invasive techniques have become the preferred approach for
many abdominal, thoracic, urological, gynecological, colorectal, hepatobiliary,
bariatric, endocrine, and pediatric procedures.

The widespread adoption of laparoscopic surgery during the 1990s marked the
beginning of a new era in surgical practice. Improvements in optical systems, high-
definition cameras, energy devices, insufflation technologies, and specialized
laparoscopic instruments enabled surgeons to perform increasingly complex
procedures with reduced postoperative morbidity. Numerous randomized clinical trials
have demonstrated that laparoscopic surgery is associated with decreased postoperative
pain, lower rates of wound complications, reduced blood loss, shorter hospitalization,
faster recovery, and earlier return to normal daily activities compared with open
surgery. [3-5]

Despite these advantages, conventional laparoscopy has several technical
limitations, including two-dimensional visualization in some systems, restricted
instrument mobility, amplification of physiological tremor, limited ergonomics, and a
demanding learning curve. These limitations stimulated the development of robotic-
assisted surgical platforms designed to improve precision, dexterity, and surgeon
comfort during complex minimally invasive procedures. [6,7] Robotic-assisted surgery
has rapidly expanded across multiple surgical specialties owing to technological
innovations such as three-dimensional high-definition imaging, wristed instruments
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with seven degrees of freedom, motion scaling, tremor filtration, and improved surgeon
ergonomics. These features facilitate meticulous dissection, intracorporeal suturing,
and reconstruction in anatomically confined spaces while potentially reducing
technical difficulty and improving surgical performance. [7-9]

More recently, the integration of artificial intelligence (Al), computer vision,
augmented reality, fluorescence-guided imaging, digital navigation systems, and
machine learning algorithms has introduced a new generation of intelligent surgical
technologies. These innovations support preoperative planning, intraoperative
anatomical recognition, automated image analysis, workflow optimization, and
surgical decision support, representing important steps toward precision surgery and
autonomous surgical assistance. [10-12] This review summarizes the evolution of
minimally invasive surgery from conventional laparoscopy to robotic-assisted
procedures, highlights current technological advances and clinical applications,
discusses their advantages and limitations, and explores future perspectives for
intelligent and precision-guided surgical care. [2,8,12]

Compared with conventional laparoscopy, robotic surgery provides superior
instrument articulation, enhanced visualization, improved surgeon ergonomics, and
greater technical control during delicate procedures. These features may reduce
conversion to open surgery, facilitate complex suturing, and improve surgical
performance in anatomically confined spaces. However, robotic surgery remains
associated with increased acquisition and maintenance costs, longer operating times
during the initial learning phase, and limited accessibility in many healthcare systems.
Current evidence suggests that the greatest benefits are achieved in technically
demanding procedures performed by experienced multidisciplinary teams. [10-13]
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Artificial intelligence is increasingly transforming minimally invasive surgery by
improving preoperative planning, intraoperative guidance, workflow optimization, and
postoperative outcome prediction. Machine learning algorithms analyze large clinical
datasets to estimate operative risk, predict postoperative complications, and support
individualized surgical decision-making. Computer vision systems are capable of
recognizing anatomical structures, identifying surgical instruments, and monitoring
procedural workflow in real time, thereby enhancing surgical safety and efficiency. [11-14]

Additional digital technologies-including fluorescence-guided imaging,
augmented reality, virtual reality simulation, three-dimensional reconstruction, and
Image-guided navigation-provide surgeons with enhanced visualization of anatomical
landmarks and critical structures. These innovations improve operative precision,
facilitate complex dissections, and contribute to safer minimally invasive procedures.
As computational technologies continue to evolve, intelligent surgical platforms
integrating artificial intelligence with robotic systems are expected to become
increasingly important in precision surgery. [12-15]

CONCLUSION

Minimally invasive surgery has fundamentally transformed modern surgical
practice by reducing operative trauma and improving postoperative outcomes across
numerous surgical specialties. The evolution from conventional laparoscopy to
robotic-assisted procedures has expanded the scope of minimally invasive techniques,
enabling increasingly complex operations to be performed with greater precision and
safety. Although robotic surgery is associated with higher costs and specialized training
requirements, its technological advantages have improved surgeon performance and
patient outcomes in selected procedures. The integration of artificial intelligence,
computer vision, augmented reality, and digital navigation systems is expected to
further enhance surgical planning, intraoperative decision-making, and postoperative
care. As technology continues to advance, minimally invasive surgery will increasingly
move toward intelligent, data-driven, and precision-guided interventions. Ongoing
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innovation, evidence-based implementation, and international collaboration will be
essential to maximize clinical benefits while ensuring patient safety and equitable
access to these rapidly evolving surgical technologies.
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ABSTRACT

Cardiorenal syndrome represents a complex bidirectional disorder in which acute
or chronic dysfunction of the heart and kidneys contributes to the progressive
impairment of the other organ. The increasing global prevalence of heart failure,
chronic kidney disease, diabetes mellitus, and hypertension has made CRS one of the
most significant clinical challenges in cardiovascular and renal medicine. Despite
substantial advances in diagnostic techniques and therapeutic strategies, CRS remains
associated with high morbidity, mortality, prolonged hospitalization, and increased
healthcare costs. The syndrome is characterized by intricate pathophysiological
interactions involving hemodynamic abnormalities, neurohormonal activation, venous
congestion, endothelial dysfunction, systemic inflammation, oxidative stress, and
metabolic disturbances. Early diagnosis remains difficult because conventional
biomarkers often fail to detect subclinical organ injury, while overlapping clinical
manifestations complicate differentiation between primary cardiac and renal
dysfunction. Recent advances in imaging modalities, novel biomarkers, and artificial
intelligence-assisted risk prediction have improved diagnostic accuracy.

Keywords: Cardiorenal syndrome, heart failure, chronic kidney disease, acute
Kidney injury, SGLT2 inhibitors, biomarkers, precision medicine.

INTRODUCTION

Cardiorenal syndrome is defined as a spectrum of disorders in which acute or
chronic dysfunction of either the heart or the kidneys induces acute or chronic
dysfunction of the other organ through complex hemodynamic, neurohormonal,
inflammatory, and metabolic interactions [1,2]. The current classification of CRS,
originally proposed by the Acute Dialysis Quality Initiative (ADQI) and subsequently
endorsed and expanded by the American Heart Association (AHA), categorizes the
syndrome into five clinical types according to the primary affected organ and the
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temporal pattern of disease progression [3]. Type 1 CRS refers to acute deterioration
of cardiac function resulting in acute kidney injury (AKI) [1]. This subtype most
commonly develops in patients with acute decompensated heart failure, acute
myocardial infarction, cardiogenic shock, or following cardiac surgery [1,4]. Reduced
cardiac output, elevated central venous pressure, renal venous congestion, and
excessive activation of the renin—-angiotensin—aldosterone system (RAAS) collectively
impair renal perfusion and glomerular filtration, leading to AKI [4].

Type 2 CRS is characterized by chronic cardiac dysfunction that progressively
causes chronic kidney disease (CKD). Long-standing heart failure results in persistent
renal hypoperfusion, chronic venous congestion, sympathetic nervous system
activation, oxidative stress, and endothelial dysfunction, all of which accelerate
nephron loss and renal fibrosis [1,5]. Patients with heart failure with reduced ejection
fraction (HFrEF) and preserved ejection fraction (HFpEF) frequently develop this
subtype during disease progression [5]. Type 3 CRS describes acute kidney injury
leading to acute cardiac dysfunction [1]. Acute renal impairment promotes fluid
overload, electrolyte disturbances, metabolic acidosis, inflammatory cytokine release,
and neurohormonal activation, which may precipitate pulmonary edema, malignant
arrhythmias, acute heart failure, or myocardial ischemia [6]. This subtype is commonly
encountered in critically ill patients with severe AKI or septic shock [7]. Type 4 CRS
develops when chronic kidney disease contributes to structural and functional cardiac
abnormalities. Progressive CKD promotes hypertension, chronic inflammation,
vascular calcification, anemia, disturbances in mineral metabolism, and left ventricular
hypertrophy, ultimately increasing the risk of heart failure, ischemic heart disease, and
sudden cardiac death [8]. Cardiovascular disease remains the leading cause of mortality
among patients with advanced CKD [9]. Type 5 CRS occurs when systemic diseases
simultaneously damage both the heart and kidneys [1]. Common etiologies include
sepsis, diabetes mellitus, systemic autoimmune diseases, amyloidosis, severe
infections, and multisystem inflammatory disorders [1,6]. In these conditions, systemic
inflammation, endothelial injury, immune dysregulation, and microvascular
dysfunction contribute to concurrent impairment of cardiac and renal function [10].
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Although the five-type classification remains the clinical standard, recent
evidence suggests that CRS should also be characterized according to volume status
(hypervolemic, euvolemic, or hypovolemic), the presence of valvular heart disease,
biomarker profiles, and disease chronicity. Such multidimensional classification may
improve phenotyping and facilitate individualized therapeutic strategies in future
clinical practice [11].

Traditionally, reduced cardiac output was considered the principal mechanism
responsible for renal dysfunction in patients with heart failure. Decreased forward
blood flow lowers renal perfusion pressure, resulting in reduced glomerular filtration
rate (GFR), activation of renal autoregulatory mechanisms, and progressive ischemic
injury to the renal parenchyma [12].

Systemic inflammation has emerged as a major contributor to CRS pathogenesis.
Patients with CRS exhibit elevated circulating concentrations of pro-inflammatory
cytokines, including tumor necrosis factor-alpha (TNF-a), interleukin-1p (IL-1PB),
interleukin-6 (IL-6), and C-reactive protein (CRP), all of which contribute to
endothelial injury, myocardial remodeling, and progressive nephron loss [13].
Oxidative stress develops secondary to excessive production of reactive oxygen species
(ROS), mitochondrial dysfunction, and reduced antioxidant capacity. ROS directly
damage endothelial cells, podocytes, tubular epithelial cells, and cardiomyocytes while
promoting apoptosis, fibrosis, and microvascular dysfunction [12-14].

The wvascular endothelium plays a crucial role in maintaining normal
cardiovascular and renal homeostasis. Endothelial dysfunction results in impaired
nitric oxide bioavailability, increased vascular stiffness, enhanced leukocyte adhesion,
platelet activation, and microvascular ischemia [15].
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CONCLUSION

Cardiorenal syndrome remains one of the most challenging clinical conditions in
modern cardiovascular and nephrology practice because of the complex bidirectional
interactions between cardiac and renal dysfunction [1,2]. Advances in the
understanding of CRS pathophysiology have demonstrated that disease progression is
driven not only by hemodynamic impairment but also by neurohormonal activation,
venous congestion, systemic inflammation, oxidative stress, endothelial dysfunction,
and progressive fibrosis, all of which contribute to irreversible damage in both organs.

Early diagnosis remains essential for improving patient outcomes. Conventional
biomarkers, including serum creatinine and estimated glomerular filtration rate (eGFR),
should be complemented by novel biomarkers such as cystatin C, neutrophil gelatinase-
associated lipocalin (NGAL), kidney injury molecule-1 (KIM-1), and cardiac biomarkers
including BNP, NT-proBNP, and high-sensitivity cardiac troponins. The integration of
laboratory biomarkers with echocardiography, renal ultrasonography, cardiac magnetic
resonance imaging, and artificial intelligence-assisted risk prediction may substantially
improve diagnostic accuracy and facilitate earlier therapeutic intervention.
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ABSTRACT
Immunoglobulin A nephropathy is the most common primary glomerular disease
worldwide and remains a leading cause of chronic kidney disease and end-stage kidney
failure. The disease is characterized by mesangial deposition of galactose-deficient
immunoglobulin A1 (Gd-lgAl)-containing immune complexes, which initiate
complement activation, glomerular inflammation, and progressive renal fibrosis.
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Despite decades of research, conventional treatment strategies have largely focused on
supportive therapy, including optimized blood pressure control, renin—-angiotensin
system blockade, and lifestyle modification. However, advances in the understanding
of IgAN pathogenesis have led to the development of novel targeted therapies that
address key pathogenic pathways. These include targeted-release budesonide,
endothelin receptor antagonists, complement inhibitors, B-cell activating factor
inhibitors, APRIL-targeted therapies, sodium-glucose cotransporter-2 inhibitors, and
other emerging immunomodulatory agents. In parallel, advances in biomarker
discovery, multi-omics technologies, artificial intelligence, and precision medicine are
improving risk stratification and enabling individualized therapeutic approaches. This
review summarizes current knowledge regarding the pathophysiology of IgA
nephropathy, recent therapeutic innovations, clinical outcomes, and future directions
for personalized disease management.

Keywords: IgA nephropathy; galactose-deficient IgA1l; complement inhibition;
targeted-release budesonide; endothelin receptor antagonists; precision medicine;
biomarkers; chronic kidney disease; artificial intelligence; nephrology.

INTRODUCTION

Immunoglobulin A nephropathy, also known as Berger disease, is the most
prevalent primary glomerulonephritis worldwide and represents a major cause of
chronic kidney disease (CKD) and end-stage kidney disease (ESKD). The disease
affects individuals of all ages but is most commonly diagnosed during the second and
third decades of life. Although its clinical presentation varies considerably, persistent
hematuria, proteinuria, hypertension, and progressive decline in renal function remain
the hallmark manifestations of IgAN. [1,2]

The pathogenesis of IgA nephropathy is complex and involves the production of
galactose-deficient IgAl1 (Gd-lgAl), formation of circulating autoantibodies,
generation of nephritogenic immune complexes, mesangial deposition, complement
activation, and progressive glomerular injury. The widely accepted multi-hit
hypothesis explains disease development through sequential immunological events
that ultimately lead to chronic inflammation, glomerulosclerosis, tubulointerstitial
fibrosis, and irreversible loss of kidney function. [2-4] Historically, management of
IgAN has focused primarily on supportive measures, including optimization of blood
pressure, reduction of proteinuria through renin—-angiotensin system inhibition, dietary
sodium restriction, and cardiovascular risk reduction. Although these interventions
slow disease progression, many patients continue to experience progressive renal
impairment despite optimal supportive care. [4-6]
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Recent advances in the understanding of disease mechanisms have transformed
the therapeutic landscape of IgAN. Novel targeted therapies-including targeted-release
budesonide, complement inhibitors, endothelin receptor antagonists, APRIL inhibitors,
BAFF inhibitors, and sodium-glucose cotransporter-2 (SGLT2) inhibitors-have
demonstrated encouraging clinical results by targeting specific pathogenic pathways
rather than providing nonspecific immunosuppression. [5-8]

In addition, the emergence of precision medicine, molecular biomarkers, artificial
intelligence, and multi-omics technologies has improved disease classification,
prognostic assessment, and individualized treatment selection. These innovations have
the potential to substantially improve long-term renal outcomes while minimizing
treatment-related toxicity. [7-9] This review summarizes current evidence regarding
the pathophysiology, novel therapeutic strategies, clinical outcomes, and future
perspectives in the management of IgA nephropathy. [3,6-9] Optimal supportive care
remains the foundation of IgA nephropathy management regardless of disease severity.
Current international guidelines recommend aggressive control of blood pressure,
reduction of proteinuria, cardiovascular risk management, dietary sodium restriction,
weight optimization, smoking cessation, and regular monitoring of kidney function.
These interventions significantly delay disease progression and reduce the risk of end-
stage kidney disease. [5,8-10]

Renin-angiotensin system blockade using angiotensin-converting enzyme
inhibitors or angiotensin 1l receptor blockers remains the standard first-line
pharmacological therapy for patients with persistent proteinuria. These agents reduce
intraglomerular pressure, decrease proteinuria, and slow the progression of chronic
kidney disease independent of their antihypertensive effects. Achievement of sustained
proteinuria below 1 g/day is associated with significantly improved long-term renal
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prognosis. [8-11] Sodium-glucose cotransporter-2 (SGLT2) inhibitors have recently
emerged as an important component of supportive therapy for patients with chronic
kidney disease, including IgA nephropathy. Large randomized clinical trials have
demonstrated significant reductions in renal disease progression, cardiovascular
events, and decline in eGFR irrespective of diabetes status. Consequently, SGLT2
inhibitors are increasingly incorporated into contemporary treatment algorithms for
IgAN. [9-12]

Although systemic corticosteroids may reduce proteinuria in selected high-risk
patients, their use remains controversial because of substantial adverse effects,
including severe infections, metabolic complications, osteoporosis, and cardiovascular
events. Current treatment strategies therefore increasingly emphasize targeted
therapies that selectively inhibit disease-specific pathogenic mechanisms while
minimizing systemic toxicity. [10-12] Recent advances in the understanding of IgA
nephropathy pathogenesis have shifted therapeutic approaches from nonspecific
Immunosuppression toward targeted disease-modifying interventions. These novel
therapies aim to interrupt key pathogenic mechanisms involved in the multi-hit model,
including abnormal IgA production, complement activation, B-cell dysregulation,
endothelin-mediated renal injury, and progressive fibrosis. Several of these agents have
demonstrated encouraging results in large randomized clinical trials and are reshaping
the treatment landscape of I[gAN. [10-13] Targeted-release budesonide represents one
of the first disease-specific therapies approved for patients with IgA nephropathy.
Unlike conventional corticosteroids, this formulation delivers budesonide directly to
the distal ileum, where Peyer’s patches play a central role in mucosal IgA production.
Local suppression of mucosal immune activation reduces circulating galactose-
deficient IgAl levels while minimizing systemic glucocorticoid exposure. Clinical
trials have demonstrated significant reductions in proteinuria, stabilization of estimated
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glomerular filtration rate (eGFR), and a favorable safety profile compared with
systemic corticosteroids. [11-14] Complement inhibition has emerged as another
promising therapeutic strategy. Excessive activation of the alternative and lectin
complement pathways contributes substantially to glomerular inflammation and renal
injury in IgAN. Novel agents targeting factor B, factor D, C5, mannose-binding lectin-
associated serine protease-2 (MASP-2), and other complement components have
demonstrated encouraging preliminary results by reducing complement-mediated
tissue damage and slowing disease progression. Several complement inhibitors are
currently being evaluated in Phase II and Phase III clinical trials. [12-15]

Endothelin receptor antagonists have also shown significant renoprotective
effects. Endothelin-1 promotes glomerular hypertension, inflammation, podocyte
injury, and progressive fibrosis. Selective endothelin receptor antagonists reduce
proteinuria while preserving renal function, particularly when combined with
optimized renin-angiotensin system blockade. These agents may provide additional
therapeutic benefit for patients with persistent proteinuria despite standard supportive
treatment. [16] Advances in immunology have further stimulated the development of
therapies targeting B-cell maturation and antibody production. Inhibitors of B-cell
activating factor (BAFF) and a proliferation-inducing ligand (APRIL) suppress
abnormal IgA synthesis, thereby reducing formation of nephritogenic immune
complexes. Early clinical studies have reported favorable reductions in proteinuria and
stabilization of kidney function, suggesting that these biologic agents may become
integral components of future [IgAN management. [17] Sodium-glucose cotransporter-
2 (SGLT?2) inhibitors have demonstrated substantial nephroprotective benefits beyond
glycemic control. Large randomized trials have shown significant reductions in
albuminuria, slower decline in eGFR, and decreased risk of kidney failure among
patients with chronic kidney disease, including those with IgA nephropathy. Their
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renoprotective effects are believed to result from improvements in intraglomerular
hemodynamics, reduced tubular workload, attenuation of inflammation, and
preservation of renal metabolism. [18]

CONCLUSION

IgA nephropathy remains the most common primary glomerular disease
worldwide and continues to represent a major cause of chronic kidney disease and end-
stage kidney failure. Advances in the understanding of its complex
immunopathogenesis have transformed the therapeutic landscape, shifting clinical
practice from nonspecific immunosuppression toward targeted disease-modifying
therapies. Novel agents-including targeted-release budesonide, complement inhibitors,
endothelin receptor antagonists, BAFF and APRIL inhibitors, and sodium-glucose
cotransporter-2 inhibitors-have demonstrated encouraging clinical efficacy by
reducing proteinuria, preserving renal function, and slowing disease progression. These
therapies provide new opportunities for improving long-term renal outcomes while
minimizing systemic toxicity.

Emerging biomarkers, multi-omics technologies, artificial intelligence, and
precision medicine are expected to further optimize risk stratification, treatment
selection, and disease monitoring. As ongoing clinical trials continue to expand the
evidence base, individualized therapeutic strategies will likely become the cornerstone
of future IgA nephropathy management, improving patient outcomes and reducing the
global burden of chronic kidney disease.
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MEJIUIIUHCKUE ACHNEKTHI HEUPOTOKCUYHOCTHU B
COBPEMEHHOM OHKOJIOTUYECKOM ITPAKTHUKE:
MEXKJIUCHUIIJINMHAPHOE B3AUMOJENCTBUE
TEPAIIEBTA 1 HEBPOJIOT A

beiicen A.M.

blabipbimesa C.M.

Ty3enoexoa A.IIl.

KapblakacsinoBa MLE.

Kazaxckuii HaMOHAIBHBIN MEAULMHCKUN YHUBEPCUTET
umenu C.J[. Achennusapona, r. Anmartsel, Kazaxcran

AHHOTanus. B crarbe paccMarpuBaercs akTyallbHAs MEXKIWCLUIUIMHAPHAS
npoOjeMa COBPEMEHHON MEIUIMHBI — XUMUOMHAYLUHMpPOBaHHAs mepudepruyeckas
nosmHeiponatuss (XUIIII) u comyTCTByrOIME COMATHYECKHME M LIEHTPAJbHBIC
HEBPOJIOTUYECKUE  OCJIOKHEHHs y  IAMEHTOB, IPOXOIAIIMX  CUCTEMHOE
IIPOTUBOOIYXOJEBOE JieueHUue. POCT BBIKMBAEMOCTHM OHKOJOTHYECKUX OOJIbHBIX
CTaBUT Iepe]] KIMHULUCTAMU HOBBIE 3a/Jaud IO JOJTOCPOYHOMY MOHHUTOPHHIY
KadyecTBa MX Ku3HM. OmnucaHbl MATOr€HETUYECKHUE MEXAHU3MbI MOBPEKICHUS
[EHTPATHbHOW ¥  TepU(EepUIeCKO  HEPBHOH CHCTEMBl IHUTOCTATUYECKUMHU
npenapatamu. lIpuBoasTca pe3ynbTaThl PETPOCIEKTUBHOIO aHalv3a JaHHbIX 120
NAlMEHTOB CO 3JI0KAYECTBEHHbIMM HOBOOOpa3zoBaHusiMU. ChopMyIupOBaHbl U
00OCHOBaHbI KJIIOUEBbIE TEPANEBTUUECKUE W HEBPOJIOIMUECKHE MOJAXOJbl K paHHEH
CKPUHUHIOBOW JHarHocTuke, AuddepeHunaabHOMy TMarHo3y, COIPOBOUTEILHOMY
JEYEHUI0 U TNPOPHIAKTHKE HEUPOTOKCHYECKHMX CHUHApPOMOB. [lokazaHo, uTO
CBOCBpPEMEHHAs KOPPEKIMs KOMOPOMJHBIX TEpaneBTUYECKUX TMATOJOTHH |
Ha3HA4YCHHE MaTOTeHEeTHUYEeCKH 000CHOBAHHOM HEBPOJIIOTUYECKOM T€paruy MO3BOJISIOT
n30exaTh BBIHYXJICHHOI'O CHUYKEHUS 103 MPOTUBOOITYXOJIEBBIX ar€HTOB U MOBBICUTH
00111y10 3P HEeKTUBHOCTD JICUCHHUS.

KiroueBble c0Ba: OHKOJOTHS, XMMHOTEpAINMs, HEMPOTOKCUYHOCTH, TEPANU
BHYTPEHHUX O0OJIe3HEH, KIMHUYECKass HEBPOJIOTHS, MOJMHEHPOnaTrs, KOTHUTUBHBIE
HapyIICHUsI, KOMOPOUIHOCTb.

BBEJIEHUE

AKTyallbHOCTh  IpoOJeMbl.  3a  MOCJIEIHHUE  JEeCATUIICTUS  Tepamnus
3JI0KaYECTBEHHBIX HOBOOOPA30BaHUI COBEPIIIHIIA KaYECTBEHHBIN CKadyoK. BHeapenue
B IIMPOKYIO KIIMHUYECKYIO IMPAKTHUKY COBPEMEHHBIX PEKMMOB MOJIUXUMHUOTEpANNU,
TapreTHbIX M HMMYHOOHKOJIOTMYECKMX IpPEnaparoB IO3BOJWIO 3HAYUTEIBHO
YBEJIMYMUTH MOKa3aTean o0uieil 1 0e3peliuIMBHON BBIKMBAEMOCTH OOJIbHBIX. Tem He
MeHee, OOpaTHOM CTOPOHOW  BBICOKOW  TepameBTUYECKOW  dPPEKTUBHOCTU
IIPOTUBOOIYXOJIEBBIX ar€HTOB OCTAETCS UX BBICOKAsI CUCTEMHAsI TOKCHYHOCTh. Cpenu
MHOKECTBA HEXENATENIbHbIX SIBJICHUH (IT€MaTOJIOTUYECKUX, TACTPOMHTECTUHAIbHBIX,
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KApJAMOTOKCUYECKUX) MMOPAKEHHE HEPBHOM CUCTEMBI 3aHUMAET 0CO00€ MECTO BBHUY
BBICOKOW MHBAJIMIU3UPYIONIECH CIIOCOOHOCTH M BBIPAKEHHOTO HETaTUBHOI'O BIIMSHHUS
Ha KaueCTBO HU3HU MMallUEHTOB.

Haunbonee yacTpiM M KIMHUYECKH 3HAYUMBIM TTPOSIBJICHHEM HEUPOTOKCHYHOCTH
ABJIIETCSI XUMUOMHAYLIMpOBaHHas nepudepudeckas nonuuerponarus (XUIII). ITo
JAHHBIM MEXKIYHAPOJHBIX MYJBTUIIEHTPOBBIX HCCIEIOBAHMUM, YacTOTa PAa3BUTHS
XUIIII Bappupyet ot 30% 10 85% B 3aBUCUMOCTH OT HUCIIOJIBb3yEMOU CXEMBI JICUCHHS,
KYMYJISITUBHOM J103bl MPENapaToOB M MCXOJHOIO0 COMATHYECKOTO CTaryca MalueHTa.
Hlpyroit cepbe3HOM mpoOIEMON  SBISETCA IEHTpajdbHas HEWPOTOKCUYHOCTb,
MPOSIBIIAIONIASCA CUHAPOMOM KOTHUTHUBHBIX HapylIeHUH (Tak Ha3bIBaeMbIN
«XUMUYECKH MO3r» Wi chemo-brain), a takxe acTeHHYECKUMU ¥ ACTIPECCUBHBIMU
paccTpoicTBamu.

MexXaucuMIuIMHApHbIM ~ XapakTep NATOJIOTHW.  TpagulMOHHO  BEIECHUEM
OHKOJIOTMYECKOTO TMAalMEeHTa 3aHUMaeTcsi Bpad-oHKoJIOr. (OJHAKO B YCJIOBHUAX
peabHOM KIIMHUYECKOW MPAKTUKU OHKOJIOT OPUEHTHUPOBAH MPEUMYILECTBEHHO Ha
KOHTPOJIb OITyXOJIEBOI'O MPOIEcca U OLIEHKY OOIIETOKCHYECKHX peakuuid. Pa3Butue
HEBPOJIOTMYECKUX OCIONKHEHUH TpedyeT riyOoKuX npouibHbIX 3HAHUN, KOTOPBIMU
o0namaeT Bpay-HEBPOJIOT. B TO ke BpeMs, TSHKECTh MPOSBICHUNH HEHPOTOKCHUHOCTH
KECTKO aCCOIMMPOBAHa C COMAaTUYECKONH KOMOPOUIHOCTHIO — CaxapHbIM JAHA0ETOM,
apTepUalbHON TUMEPTEH3UEH, XPOHUYECKONH OOJIE3HBIO TMOYEK, AHEMUYECKUM
CUHJIPOMOM M HYTPUTHUBHOM HEIOCTATOYHOCTHIO. DTO BBIBOJUT HA TEPBBIM IIaH
¢burypy Bpada-tepaneBTa (MHTEPHHUCTA), OCYLIECTBISIOEr0 OOIIYI0 COMAaTUUYECKYIO
MOJAEPKKY MallMeHTA.

Takum oOpa3oM, ONTHUMHU3ALMSA TIOMOIIM OHKOIALMEHTaM C MpU3HAKaMH
HEUPOTOKCUYHOCTH JIEKHUT HCKIIOYUTENBHO B IUIOCKOCTH MEXIUCUUILUIMHAPHOTO
B3aMMO/JICUCTBUS TPEX KIIFOUEBBIX CIELMAINCTOB: OHKOJIOTA, HEBPOJIOTa U TEPAINEBTA.

ITATOI'EHE3 XUMMOWHIYIIMPOBAHHOIN HEMPOTOKCUYHOCTU

MexaHu3MBbl MOBPEXKICHUS HEPBHOM TKAHU I10]1 IEMCTBUEM TPOTUBOOITYXOJIEBBIX
npenaparoB  MHOTOIpaHHbl W choneuupuyHbl A KaXJOoro  Kjacca
XUMHOTEpareBTUUECKUX areHToB. llepudepuueckas HepBHas cucTeMa OCOOEHHO
ySI3BUMA, TaK KaK CTPYKTYPhl CHIMHHOMO3TOBBIX FaHTJIMEB U Nepu(epuIecKux HEPBOB
JUIIEHBI MOJIHOLEHHOTO reMaTo3HIledaaInyeckoro oapbepa, 4To o0Jieryaet mpsMoe
MIPOHUKHOBEHNE TOKCUYECKUX MOJIEKYI.

1. [Ipenapatsl naTHUHBI (HUCIIATHH, OKCAJUILIATHH, KapOoriaTiuH). OCHOBHBIM
MUILIEHBIO TIPENapaToB MJIATUHBI SIBISIOTCS HEUPOHBI JOPCAIBHBIX CIMHHOMO3TOBBIX
rauraueB. [1natuna cBs3biBaeTcs ¢ siaepHoid u MutoxoHapuainbHo JIHK HelipoHOB,
3amyckas Kackaj amonto3a. OKCaluIUIaTUH O0JaJaeT YHHMKAIbHBIM MEXaHH3MOM
OCTpOl HEUPOTOKCHUYHOCTH, CBSI3AHHBIM C OJIOKMPOBAHMEM BOJbTAXK-3aBUCHUMBIX
HATPUEBBIX KAHAJIOB, YTO MPOSABISETCS BBIPAXXCHHOM XOJIOJIOBOM AJUIOJIUHUEH H
napecTe3usiMH yKe B rporecce HHPY3HUH.

2. TakcaHbl (MaKJIMTaKCEI, JOIETAKCEN). DTH COSAMHEHHUS HApPYIIAOT MPOILIECCHI
ACTIOIMMEPU3allud MUKPOTPYOOUeK, KOTOpbie (OPMUPYIOT IIUTOCKENET akcoHa. B
pe3yibTaTe OJIOKUPYETCSl SHEPro3aBUCUMbIN AKCOHAIIBHBIN TPAHCIIOPT, HEOOXOTUMBIii
UL TIOJIEPKAHUS JKM3HEACSATENbHOCTH JIUCTAJIbHBIX OTAEJIOB HEPBHBIX BOJIOKOH.
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[TpoucxomuT Tak Ha3bpIBaGMbIH mpolecc «ymupanws ¢ KoHma» (dying-back
neuropathy).

3. Bunkaankanonasl (BUHKpUCTUH, BuHOmactuH). [lomoOHO Takcanam, OHHU
HapyIIAlT CTPYKTYPY MHUKPOTPYOOUEK, HO IyTEeM TOPMOXKEHHS UX COOpPKH.
Bunkpuctun ob6nanaer BbicOkoW ad@UHHOCTBIO K CTPYKTypaMm MepupeprudecKux
HEPBOB, BBI3bIBAsI KAK CEHCOPHYIO, TaK U BBIPAXKEHHYIO MOTOPHYIO M BEr€TaTUBHYIO
Helponaruio (BIUIOTh JI0 Mape3a KUIIEUHUKA U OPTOCTATUUECKOW TMIIOTEH3UN ).

Ha cucrteMHOM TepaneBTUYECKOM YPOBHE 3TH HPOLECCH YCYryOJrOTCs
WHYIIUPOBAHHBIM OKCHUJIATUBHBIM CTPECCOM, MHKPOCOCYAMCTHIMU HapYIICHUSIMU
(umemus vasa Nervorum) u MpOBOCHAIUTEIBHBIM IHUTOKHHOBBIM  KacKaJoM,
MOBPEXKIAIOIIUM MHUEIUHOBYIO 000JI0UKY U aKCOHBI.

METO/bI UCCIIEJOBAHUA 1 MATEPUAJIBI

JIns  u3ydeHHs CTPYKTYpbl HEBPOJOTHYECKHUX OCJIOKHEHUHM U  OLEHKHU
3¢ (HEKTUBHOCTH MEXKIUCIUIUIMHAPHON Kypaluu ObUIO MPOBEEHO PETPOCIIEKTUBHOE
KOT'OPTHOE HCCIIEIOBAaHUE.

Xapaktepuctuka BbiOOpkU. [IpoanHanu3upoBaHbl wucTOpuu Oosiesau 120
nainueHToB (58 My>xunH U 62 KeHIIUHBI) B Bo3pacTe oT 38 10 72 net (cpeaHuii Bo3pact
— 54,3+6,8 roga), NpOXOJMBIIMX CHCTEMHYIO MPOTHBOOITYXOJEBYIO TEPANUIO B
nepuop ¢ 2024 o 2025 rr. B crpykType HO30J0THI Mpeodiaiain: pak MOJIOYHON
xenessl (32,5%), konopekTanbHbii pak (28,3%), pak nerkoro (21,7%) u pak xxenyaka
(17,5%).

Kpurtepuu BKIIIOUeHMs B HCCIIEIOBAaHUE:

« Bepu(UIIMPOBAHHBIN UATHO3 3JI0KAYECTBEHHOT'0 HOBOOOPA30BaHMSI;

o IPOBEJICHHE HE MeHee 3 KypCcOB XMMHUOTEpalWHM C BKIIOYEHHEM IUIATHUHBI,
TaKCaHOB WJIM BUHKAAJIKAJIOWJIOB;

e OTCYTCTBUE TSDKEJION JIEKOMIIEHCUPOBAHHOW COMATHYECKOM NaTOJIOTUM Ha
MOMEHT HayaJla IPOTUBOOIYXOJIEBOr'0 JICUEHHUS.

NucTpymenTsl  oneHku. TspkecTh  mepudeprueckoil  HEHPOTOKCUYHOCTH
OolleHMBaIM 1O IKane OOIMMUX TEPMUHOJOTHYECKUX KPUTEPHUEB HEKEIATEeIbHbIX
sereauii (Common Terminology Criteria for Adverse Events — CTCAE v5.0), a
TAaKXKe C TOMOINBI0 BAJIMAMPOBAHHOW IIKajdbl CAMOTOMOB Hewponatuu (Total
Neuropathy Score reduced — TNSr), Brirouaroreii oneHKy CyObeKTUBHBIX JKaI00 U
OOBEKTHUBHBIX HEBPOJIOTHYECKUX 3HAKOB (CYXOKUIIbHBIE PE(IICKChI, BUOpAIIMOHHAS U
0oJeBast YyBCTBUTEIBHOCTD).

CocrossHue  KOTHUTHBHOM  cdepbl  (IEHTpalbHasi  HEHPOTOKCHYHOCTH)
MCCJIEI0BAJIOCH C TOMOIIBI0 MOHpEaabCKON IMIKaIbl OLIEHKHM KOTHUTUBHBIX (DYHKIIHIM
(MoCA-tect). Cratuctudeckast 00paboTKa JJaHHBIX ITPOBOMIIACH C UCIIOJIB30BaHUEM
nakeTa nporpamm Statistica 12.0.

PE3VJIBTATHI UCCIIEJJOBAHU A

B xone mpoBeeHHOro aHann3a KJIMHUYECKUE U MHCTPYMEHTANIbHbIEC NMPU3HAKU
HEUPOTOKCUYHOCTU PA3JIMYHON CTETEHU BBIPAXKEHHOCTU OBLINA 3apeTUCTPUPOBAHBI Y
68,3% (N=82) manueHToB U3 O0IIeH KOTOPTHI.
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Tabmuma 1. PacnpeneneHue maMeHTOB 10 CTEICHH TSOKECTH — NepUBEepUIeCcKOi
Heiporokcuunoctu (mmo nikane CTCAE v5.0)

Crenenbp | OCHOBHBIE KIMHUYECKUE TPOSBICHHUS KomuyectBo [IponientHoE
TSOKECTH 00JbHBIX (N=82) | COOTHOITICHUE
(%)
I crenens | BeccummromMHOe  TeueHwe WM Jerkue | 34 41,5%
napecTe3uy, He Hapylaume QyHKIHo
Il crenens | YmepeHHbIe [IapecTe3uny, ceHcopHble | 36 43,9%
paccTpoiicTBa, MHHHUMAJIBHO
OrPaHUYMBAIOLINE CaMOOOCTYKUBAHUE
Il Tsoxenble CEHCOpHBIE pacctpoiictsa, | 12 14,6%
CTEIIEHb BBIPA)KCHHBIN 001€eBoi CHHJIPOM,
CYLIECTBEHHO OrpaHUYMBAIOLINN
caMo00CITy>)KHBaHHE
v JKuzneyrposkarorue nposisiieHus, napanayu | 0 0%
CTEIIEHb (B UCCIIEAYEMOU Koropre HE
3apEeTUCTPUPOBAHBI)

B crpykrype nepudepruueckux paccTpoMCTB TOMUHUpPOBAJIa JUCTalIbHas
CUMMETPHUYHAsI CEHCOpHas MOJIMHENpOonaTus Mo TUNY «HOCKOB U MEPYATOK» — OHA
ObL1a 3adukcupoBana B 74,3% cirydaeB cpeau Ul C HeHPOTOKCHYHOCTHIO. [1armeHTs
NPEAbSBISUIA KaJo0bl HA OHEMEHHE, YYBCTBO «IIOJI3AHMS MYpAIIEK», AOKEHHE U
CTpeJsitolue 00 B CTONAX U KUCTSX.

Oco0oe BHUMaHUE CO CTOPOHBI TepareBTa MoTpedoBaa rpymma naueHTos (22,5%)
C SIBJICHWSMM BETETAaTUBHOW Hempornatuu. KIIMHHYECKHM 3TO NpOSBISIIOCH CTOMKON
OpPTOCTAaTUYECKOW THIOTeH3MeH (nasenue cucrommieckoro AJl 6onee yem Ha 20 M pr.
CT. IPU TMEPEXOJI€ B BEPTUKAIBLHOE IMOJIOKEHUE), CHHYCOBOM TaXWKapAUEH B MOKOE U
HapYLICHUSIMH MOTOPHOU (DYHKIIUH KETYJOYHO-KUIIIEYHOTO TPAaKTa (YIIOPHBIE 3aI10phI).

IlenTpasibHass HEUPOTOKCUYHOCTh B BUJE CHHApPOMAa KOTHUTHUBHOM JTUC(HYHKIIUU
(chemo-brain) 6puta muarnoctupoBana y 31,6% nanuentos. [lo pesynsratam MoCA-
TECTa y 3THX OONBHBIX cpenuuit 6amn cocraui 23,2+1,4 (npu Hopme \(\ge 26\)), uro
CBHUJIETENBCTBOBAJIO 00 YMEPEHHBIX KOTHUTUBHBIX paccTpoicTBax. Haumbonbiime
TPYJHOCTH TAIIMEHTHl HCIBITHIBAIM MPU BBIIOJIHEHWN TECTOB HAa KPATKOBPEMEHHYIO
NaMsTh, CEpUITHOE BHIYMTAHUE W KOHLIEHTPALMIO BHUMaHUA. [[aHHBI CHHApPOM dalle
PETUCTPUPOBANICA Y MALMEHTOK, IMOMyYaBUIMX TEPANUI0 TAKCAHAMHU IO MOBOAY paka
MOJIOYHOM KEJIE3bI.

B pamkax uccienoBaHMsl HAlMEHTHl ObUIM pa3AelieHbl Ha JBE MOArpynnsl. B
OCHOBHOHM rpynne (N=42) npuMmeHsIcs MEXAUCUUILIMHAPHBIA MOAXOJ: HEBPOJOT
Ha3HayaJl PaHHIO MAaTON€HETUYECKYI Tepanuio (radaneHTUHOUIbI MpH OO0JeBOM
¢dopme, BuTamMHHBI Tpynnbl B, anbda-1umoeByro KHUCIOTY), a TEpameBT MKECTKO
KOHTPOJIMPOBAJI coMaTH4eckue GakTopbl pUcKa (KOPPEKLMs TIMKEMHUH, JTUKBHUIALINS
aHEeMUU, HyTPUTUBHAs NojAepkKa). B rpynne konTposs (N=40) naryeHTs! Moxyvyaiu
CTaHAAPTHYIO CUMIITOMAaTUYECKYIO TEPANUIO M0 TPEOOBAHUIO.

Yepes 3 mecsiua HaONIOAEHUS] B OCHOBHOM IpymnIne yAanoch AOCTUYb CHUKEHUS
UHTEHCUBHOCTU Oo0JsieBOro cuHjapoMa Ha 45% 1o BU3yalbHO-aHAJIOTOBOM IIKaie
(BALLI), B TO Bpems Kak B IpymIie KOHTPOJIS ATOT MOKa3aTeNb CHU3WJICS JMb Ha 15%.
['1aBHBIM KITMHUYECKUM U OHKOJIOTUYECKUM UTOMOM KOMIUIEKCHOTO BEJIEHHSI CTAJIO TO,
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YTO B OCHOBHOM TIpymme yJaaoCch COXPAaHUTH IUIAHOBBIE JO3UPOBKUM M WHTEPBAJIbI
BBEJCHUS XUMHUOIIpenapaToB y 84% MmaiMeHToB, TOrJa Kak B KOHTPOJIbHOM IpymIie u3-
3a Mporpeccupyromieii HeupoTrokcuyHoctTh y  35%  OOJbHBIX /1036l  OBUIU
pEAYLIUPOBAHBI WJIH KYPChI OTJIO0KEHBI.

OBCYXIEHUE U KIIMHUYECKHUE PEKOMEH JIATIN

[TonydenHsie pe3ysbTaThl MOJYEPKUBAIOT, UTO TPOOIIEMa HEHPOTOKCUYHOCTH HE
MOJKET OBITh pelIeHa CUJIaMU TOJIBKO OJIHOTO creruaiucTa. Tpedyercs HermpepbIBHBIHI
MEXKIUCIUTUTMHAPHBIN KOHCUITUYM.

Ponnb TepamneBTa (MHTEpHUCTA):

TepaneBT 00s3aH NPOBECTU JETANbHBIA COMATUYECKUN CKPUHUHT MAIlUEHTA €IlIe
710 Hayayia mepBOro Kypca xumuorepanuu. Hamuume y O0NMBHOr0 COMYTCTBYIOIIETO
caxapHoro auabera yBeIuduBaeT puck pasputus Tspkenor XUIII B 2,5 paza BBuay
CUHEPTUYHOTO TOKCMYECKOTO U META00IMYECKOr0 MOBPEKICHUS HEPBHBIX BOJIOKOH.
Xponnueckasi Oone3nbp mouek (XBII) co cHukeHueM CKOpPOCTH KIIyOOUYKOBOM
¢unbrpanun (CK®) npuBoAUT K KyMYJISIIUA TPOTHUBOOMYXOJIEBBIX MIPENapaToB U UX
METa0OJIIMTOB B IJIa3M€ KPOBH, UYTO PE3KO YCUIMBAET CHCTEMHYI) TOKCHYHOCTD.
TepaneBTuueckas cTparerus J0JKHA BKIIIOYATh:

e CTPOTYIO ONITHMH3AINIO TTIMKEMHYECKOTO MPODUIIS;

¢ KOPPEKIMIO JJIEKTPOJIUTHBIX HapylIeHUH (0COOEHHO YpOBHEW MarHus W
KaJIbI[U s, KPUTUYECKU BaKHBIX JJIs1 TPOBOJAMMOCTH HEPBHOI'O BOJIOKHA);

¢ JCUECHUE AHEMUHU [UJIsi TPEIOTBPALIECHUS THUIOKCUYECKOTO IMOBPEKIACHUS
HEPBHOM TKaHM.

1. ITpu HeliponaTuueckon 00JIH: aHTUKOHBYJIHCAHTHI (rabaneHTHH, TPeTradarH )
U CEJICKTUBHbIE WMHTHOUTOPHI OOpaTHOTO 3axBaTa CEPOTOHMHA M HOpaJApeHaInHa
(mymokceTHH).

2. Merabonuueckasi TMOJJEpKKa: Tpernaparbl anb(a-TurnoeBoil (THOKTOBOW)
KHCJIOTBI, 00JIaJal0IEe MOIIHBIM AHTUOKCUIAHTHBIM JEHUCTBHEM M YIIyYIIAIOIIHE
SHJIOHEBPAJIbHBIA KPOBOTOK; BBICOKOJ03bI€ KOMILIEKCHI HEHPOTPOIHBIX BUTAMUHOB
rpynnsl B (\(B_1, B_6, B_{12}\)).

3. [Ipy korHUTUBHOM JehUIIUTE: HEUPOTPOTEKTOPHI C JIETKUM aKTHBUPYIOIIUM
JEWCTBUEM, aHTUXOJIMHACTEPA3HbIE MPENAPATHl U KOTHUTUBHBIN TPEHUHT .

BbIBO/IbI

1. XuMHOMHIYIIMPOBAHHAS HEWPOTOKCUYHOCTH SIBJISIETCS YaCThIM M TSKEJIBIM
OCJI0O)KHEHHUEM COBPEMEHHON MPOTHUBOOIYXOJEBOM Tepaluu, MOpaKaroluuM Kak
nepudepudeckyro (XUIMT — 68,3%), Tak u IEHTPAIbHYIO HEPBHYIO CHUCTEMY
(korauTUBHBIH Aehurut — 31,6%).

2. Iarorene3 moBpeXXICHUS BKITIOUYAET B ce0sl COUETAHHOE MPSMOE IIUTOTOKCHUECKOE
BO3JCMCTBUE HA HEMPOHBI, AKCOHAJIbHBIM TPAHCHOPT U MUTOXOHJPUAIIbHBIM anmapar,
ycyryossieMoe cCOMaTn4ecKuMu (PakTopamu KOMOPOUTHOCTH.

3. BHeapenne MeXTUCHUIUTMHAPHOW MOJEIH BEACHHS MAIlMEHTOB (OHKOJOT —
TepareBT — HEBPOJIOT) M03BOJIsIeT Ha 45% CHU3UTHh MHTEHCUBHOCThH HEUPOIIATUYECKOTO
00JIEBOTO CHHIpPOMA, 3HAYUMO YJIYUIIATh KayeCTBO MXU3HHU OOJBHBIX M, Camoe
INIABHOE, COXPAHUTh IMPEEMCTBEHHOCTh, PAJUKAIBHOCTh M IUIAHOBBIE IMApAMETPHI
OHKOJIOTHYECKOTO JeueHUs y 84% manueHTos.
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SECTION: MILITARY AFFAIR

3ACTOCYBAHHS BE3NIJIOTHUX ABIALIIMHUX
KOMILIEKCIB 'Y CUCTEMI OXOPOHU JEPKABHOT O
KOPJOHY: TAKTUYHI TA OPT'AHIBALINHI ACIIEKTHU

CxpunroBcbknii Makcum CepriitoBuy
KYpCaHT

Marepa Makcum BoJsiogumuposuy

KypCaHT

Kpasuosa Bikropiss PomaniBHa

KypCaHT

HamionanbHa akagemis

JepsxaBnoi [IpukopA0HHOT CITy>KO0M

VYkpainu iM. bornana XmenbHULIBKOTO, Y KpaiHa

AHoTamis. Y cTarTi JOCHKYIOTHCS TaKTHYHI Ta OpraHizamiiiHi acleKTH
3acToCyBaHHs Oe3nutoTHUX aBiamiiHux komiuiekciB (BAK) y cucremi oxopoHu
Jep>)KaBHOTO KOpAoHY VYkpainu. [IpoaHamizoBaHo cy4acHWil CTaH 1 TEHJEHIIIT
PO3BUTKY O€3MUIOTHUX TEXHOJIOTIM y NPUKOPJAOHHIN cdepi, BU3HAYEHO OCHOBHI
nmepeBaru Ta OOMEXKEHHsI 1X BUKOPHCTaHHS, a TaKOX 3alpONOHOBAHO HAMPSIMHU
BJIOCKOHAJICHHST opraxizamii 3actocyBaHHs bBAK y migpo3minax JlepskaBHoi
MPUKOPAOHHOI CITyKOU YKpaiHH.

KirouoBi crioBa: Oe3MiIOTHUM aBlalliiHUN KOMIUIEKC, OXOpPOHA JIepKaBHOTO
KOPJOHY, TaKTHKa 3acTOCYBaHHS, MOBITpsAHA pO3Binka, [lepkaBHa TpPHKOpPIOHHA
ciyx06a YKpaiHu, ClOCTepeKEHHS.

Beryn

CydacHuii 30poMHUN KOH(QIIKT Ta JOCBII OXOPOHHM JEP>KaBHOTO KOPAOHY B
YMOBaxX BOEHHOT'O CTaHy IEPEKOHJIMBO CBIYaTh MPO TE€, IO OE3MUIOTHI aBiamiiiHi
koMmiieken (BAK) neperBopuincs Ha OAMH 13 KIOYOBUX IHCTPYMEHTIB BUKOHAHHS
3aBJaHb PO3BIJIKH, CIIOCTEPEKEHHS Ta KOHTPOJIIO B TPUKOPIOHHIN cMy3i. J(nHamiaamiz
PO3BUTOK TEXHOJOTIH Yy il cdepl BIAKPUBAE HOBI MOXKIMBOCTI JJii CBOEYACHOTO
BUSIBJICHHSI IOPYIITHUKIB IEPKABHOTO KOPJIOHY, HE3aKOHHUX MEPEMIIIEHb BAHTAXKIB Ta
THIITKUX 3arpo3 MPUKOPJOHHIN Oe3nerl Jep KaBu.

Pa3om 13 Tum macoBe BripoBajkeHHss BAK y misuibHICT nigpo3autiB JlepxaBHoT
npuKoOpaAoHHOT ciyk0u Ykpainu (II1CY) norpedye BupinieHHS HU3KH TAaKTUYHUX Ta
OpraHi3alifHUX MUTaHb: BiJl BUBHAUYCHHS palllOHAJIbHUX MOPSJIKIB 3aCTOCYBaHHS [0
MIJTOTOBKH OTEPATOPIB 1 3a0€3MEUCHHs 3aXHUIEHOTO 3B'S3KY. AKTYaldbHICTh TEMH
3yYMOBJICHa HEOOXI1JIHICTIO y3arajlbHeHHSI Ha0yTOro 60MOBOro Ta CIIy’KOOBOTO JOCBITY
1 (hopMyBaHHSI HAYKOBO OOTPYHTOBaHUX MiAXOAiB 10 3actocyBaHHs BAK y cucremi
OXOpPOHU KOPJIOHY.

201



Global Trends in Science, Technology and Economy

AHani3 cygacHoro crany 3actocyBanHs bAK y mpuxopaonHii ciryx6i

JlocBin 3acTtocyBaHHs OE€3MUIOTHUX JITAJBHUX arapaTiB y MPUKOPIOHHUX
BijoMcTBax JiepxaB — wieHiB €C ta HATO cBiquuTh npo NOoCTYMOBUI mepexil Bijl
TOYKOBOTO BHKOPUCTAaHHS J0 cucTeMHOi iHTerpaiii BAK y 3aranbHy apXiTekTypy
oxopoHu KopnoHiB. ArentctBo FRONTEX aktuBHO BIpoBamkye BelMKorabapuTHi
BAK Ttumy Heron i Hermes st matpysiioBaHHS MOPCHKUX Ta CyXOMYTHUX JIISHOK,
3a0e3neuyrour TpUBaje CIIOCTEPEKEHHS 3a BIAMOBIIHUMHU paiioHamu [1].

B Vxkpaini 3actocyBanas BAK y npukopioHHiil ciry>»k01 Ha0yn0 MacmuTabHOro
xapaktepy micast 2022 poxky. Iligposninu AIICY BUKOPUCTOBYIOTH SIK KOMEpIIIHHI
kBagpokonrtepu cepii DJI Mavic i Autel EVO ans TakTr4yHOI po3BiKu HAa MaluxX
BHUCOTaxX, TaK 1 CHOeI[iaxi30BaHi pPO3BIAyBalIbHI amapatd 3 TPUBAIUM YacoM
nepebyBaHHs y moBiTpi. CHeKTp 3aBllaHb, 110 BUPINIYIOThCS 3a gonoMoror bAK,
OXOILTIOE: MOHITOPUHT TMPUKOPIOHHOI CMYTH, BHSBJICHHS Ta CYINPOBOKECHHS
MOPYITHUKIB, KOPUTYBAHHS /1 HAPsI/IiB, JOKYMEHTYBaHHS MPaBOMOPYIIIECHb, a TAKOXK
OI[IHKY OOCTaHOBKH B peajbHOMY 4aci [2].

Boanouac npaktuka cBIIYUTH PO ICHYBaHHSA psy npobiem. [lo-nepie, 3Hauna
YacTHHA MIIPO3/UIiB BiauyBae aedinut miarorosiaeHux omneparopis BAK. Ilo-apyre,
BIJICYTHS yHi(DiKOBaHa TaKTHMKA 3aCTOCYBAHHS PI3HUX KJIACIB amapaTiB Y KOHKPETHUX
yMOBaX MICILIEBOCTI Ta MOPH poKy. [1o-TpeTe, rocTpo nocrae NuTaHHA 3aXUCTy KaHAIIB
yIOpaBIiHHS Ta Nepeayl JaHuX BiJl 3ac001B pajloeaeKTPOHHOI 0OPOTHOM MPOTUBHHUKA
[3].

TakTuuH1 oco0auBoCTI 3acTocyBaHHs BAK B 0XxopoH1 Kop/1oHY

3 TakTM4YHOI TOYKHU 30pYy, 3acTocyBaHHI BAK y cuctemi 0XOpOoHHU JepKaBHOTO
KOPJIOHY JOIUIBHO PO3TJISJIATH Ha TPHOX PIBHSX: CTpATEriyHOMY (BEIMKOTabapuTHI
amapatu 3 panaiycoM naii monan 100 kM), onepatuBHOoMy (cepeanboradaputai BAK 3
paaiycom 30-100 kM) Ta TakTHYHOMY (MasiorabapuTHI arapaTu O KHBOI fii). Jlis
nigpo3auiie  JAIICY HailOuibll akTyaldbHUM € TakTUYHUU piBeHb, Je¢ bAK
BUKOPUCTOBYIOTHCS IEPEBAKHO JIJISI MIITPUMKH HAPSIIIB 3 OXOPOHHU KOPJOHY B PEKUMI
peabHOTO Yacy.

EdextuBne taktnune 3actocyBaHHs BAK mepenbauvae: 3aBuacHe IIaHyBaHHS
MapuipyTiB TOJBOTY 3 YpaxyBaHHSIM penibedy MICHEBOCTI Ta 30H MOKIMBOI
paaloeNeKTPOHHOI MPOTHUIIT; y3ro/uKeHHs N1 onepatopa BAK 1 Hapsny oxopoHH
KOPJIOHY 4epe3 3aXMIlEeHI KaHAIM 3B'SI3KYy; BUKOPUCTAHHS TEIUIOBI3IMHUX Ta HIYHUX
KaMep Ui IJI0000BOTO CIOCTEPEKEHHS, a TaKOXK BIAMPAIfOBAaHHS CTaHAAPTHUX
IIPOIIEYp pearyBaHHs Ha BUSBIICHI 3arpo3u [4].

Ocob6nuBoro 3HaueHHs HaOyBae B3aemoniss Mk onepatopamu BAK 1
OPUKOPJAOHHUMHU Hapsigamu. [IpakTuka BusiBuiga morpedy y po3poOJIeHHI YITKUX
CUTHAIIB 1 Tipouienyp oOMiHy i1H(opMaIlli€ero, OCKIJIbKH HECBO€4YacHa abo HeyiTka
nepeaavya J1aHuX MK OMEpaTopoM armapara Ta HapsaoM MOXKE IPU3BOJIUTH A0 BTPaTH
NOpPYIIHUKIB ab0 3aTAryBaHHs pearyBaHHS. PekoMeHJyeTbCs  3ampoBaguTH
CTaHAapTU30BaH1 KapTHU CUTYal1iHOI 0013HAHOCTI, IO aBTOMAaTUYHO OHOBJIIOIOTHCS HA
OCHOBI BifieonoToky 3 BAK.
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Oprani3ariiiiai HanpsIMA BIOCKOHAJICHHS 3acTocyBaHHsI BAK

Ha opranizamiiiHoMy piBHI KJIIOYOBHM 3aBIaHHSM € (DOpMyBaHHS IITaTHUX
niapo3ainB (rpyi, BigguieHs) oneparopiB BAK y ckiaai npukOpAOHHUX 3aroHIB Ta
KoMmeHAaTyp. JlocBiag MPOBITHUX JEpKaB CBIMUWTH, IO ACICHTpaIi30BaHA MOJICIh
yopaBiiHH — Komu onepatopu BAK € 0Oe3nocepeqHbo MiANOPSAKOBAHUMHU
KOMaHAHpaM IiIpo311TiB — 3a0e3Medye BUILYy OTIepaTUBHICTh pearyBaHHs MOPIBHSIHO
3 IIEHTPaTI30BaHOI0 MOJICILIIO [5].

He meHI BaxkmuBUM € CUCTEMHMI MiAX11 10 MArOTOBKH orneparopis. [Iporpama
HAaBYAHHS Ma€ BKIIOYATH: TEOPETUYHHUI OJOK (aepolrMHaMiKa, MPaBOBI OCHOBH
BUKOPUCTAHHSI TMOBITPSHOIO MPOCTOPY, OCHOBH pAIIOCIEKTPOHHOI OOpOTHOM),
MpaKTUYHUN OJIOK (MUTOTYBaHHS B PI3HUX YMOBaX, BIAMPAIIOBAaHHS CIICHAPIiB
MEpPEXOIJICHHS! Ta CIOCTEpeXEeHHs) Ta OJOK TEXHIYHOro O0OCITyroBYyBaHHS
(oOcmyroByBaHHSI 1 PEMOHT arapaTiB y TOJbOBUX YMOBax). JIOIIIPHUM € TaKOX
MIPOBE/ICHHS CIUIBHUX HaBYaHb 3 MiApo3aiiaMu 30poHUX cuil YKpaiHU Ta THIIUMHU
CUJIOBUMHU CTPYKTYpaMu JiJIsi HAOYTTs 1OCBIAY B3a€MOJIIi B yMOBax, HAOJIMXKEHUX 10
O0HOBHUX.

BucHoBku

besmninoTHi aBiariiiHi KOMIIJIEKCH € HEBIJ'€MHUM €JIEMEHTOM CYy4acHOI CUCTEMHU
OXOPOHHU JIep>KaBHOTO KOPAOHY YKpaiHu, 1m0 3a0e3nedye CyTTEBE IMiJIBUILICHHS
e(EeKTUBHOCTI1 CIIOCTEPEKEHHS, PO3BIAKH Ta pearyBaHHs Ha 3arpo3u. llomanbiimii
PO3BUTOK IX 3aCTOCYyBaHHS MOTPeOy€ KOMIUIEKCHOTO BHPIIIEHHS TaKTUYHUX 1
OpraHizallifHUX 3aBJaHb: CTaHAApPTU3alli TAKTUKHU, (QOpPMYBaHHS IITATHUX
IIPO3/ILIIB ONEPaTOPiB, YIOCKOHAIICHHS CUCTEMH IIJATOTOBKA OCOOOBOTO CKJIAAy Ta
3a0€3MEeUCHHS 3aXUCTy KaHAIIB YIIPABIIHHSA Bij] 3aC001B pajii0eIeKTPOHHOI 00pOTHOU.
Peamizamiss 3a3HaueHMX 3aXOMIB HO3BOJIATH ITABUINUATH OOWOBHHM IMOTEHIIAI
nigpo3ainis AIICY Ta 3ab6e3neunTu HailiHy OXOPOHY JIEP>KaBHOTO KOPJOHY B YMOBaX
CydacHUX 0€3MEeKOBUX BUKJIMKIB.
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The residential sector is one of the largest energy consumers, accounting for over
40% of final energy consumption [1]. Improving the energy efficiency of the multi-
apartment housing stock is among the key directions of decarbonising the building
sector. In Ukraine, an important instrument for accomplishing this task is the
introduction of commercial heat metering and automated control of heat supply.
Pursuant to the Law of Ukraine “On Commercial Metering of Thermal Energy and
Water Supply” [2], multi-apartment buildings must be equipped with commercial
metering devices and automatic weather-compensated control of thermal energy at the
level of the individual heating substation (IHS). In practice, however, a considerable
share of IHS units operate with factory default settings, disregarding the actual thermal
conditions of the building and lacking continuous analysis of operational data [3],
which renders an objective assessment of heat supply system performance and its
further optimisation impossible.

One promising approach to addressing this problem is the development of a
verified dynamic building energy model that combines instrumental monitoring data
with dynamic computer simulation. Such a model makes it possible to forecast energy
consumption, assess the effectiveness of thermal retrofit measures, and investigate
various scenarios of operation and modernisation of building engineering systems. A
verified energy model is a key element of a building digital twin, which integrates
simulation results with operational data to support analysis and engineering decision-
making [4].

Previous studies in the field of building energy modelling have shown that
accounting for dynamic operational parameters and hourly variation of operating
conditions substantially improves the accuracy of energy consumption prediction [5].
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This confirms the expediency of using dynamic models for the analysis and verification
of building thermal behaviour. This paper presents the development methodology and
verification results of such a model for a typical multi-apartment residential building
in Kyiv, based on commercial heat metering data and instrumental monitoring of the
thermal regime.

The object of the study is a typical 16-storey multi-apartment residential building
of mass construction in Kyiv (built in 2004, 75 apartments). The building is connected
to the district heating network via an independent circuit through an individual heating
substation with weather-compensated control, operated solely on the basis of the
outdoor air temperature without regard to the actual indoor thermal conditions. The
internal heating system is a two-pipe bottom-feed arrangement with a 70/55°C
temperature schedule and steel pipework; the heating appliances are of cast-iron and
bimetallic types without thermostatic valves; balancing valves on the risers are absent,
which results in hydraulic imbalance of the system. The thermal regime was monitored
at several representative points on different floors of the building.

The dynamic model of the building was developed in the DesignBuilder
environment on the basis of the building design documentation and the results of an
on-site survey. The geometry of the building and its floor-by-floor division into thermal
zones were reproduced in accordance with the actual dimensions and layout solutions.
The model incorporates the actual thermal characteristics of all envelope components
(external walls, roof, floor slabs, windows, and doors). In addition, occupancy
schedules, the use of electrical equipment and lighting, and a building-averaged air
change rate 0of 0.35 h™! were taken into account. The general view of the model is shown
in Fig. 1.

Fig. 1. 3D model of the residential building in the DesignBuilder environment
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An important element of the verification is the use of actual weather conditions in
the simulation. Hourly meteorological data for the 2025-2026 heating period (outdoor
air temperature, solar radiation, relative humidity, wind speed and direction) were
obtained from the Kyiv meteorological station and used to compile the weather file
applied in the energy simulation. The reliability of the outdoor air temperature data was
confirmed by comparison with the readings of an outdoor temperature sensor installed
on the building facade. The solar radiation data incident on the building surfaces were
verified against solar radiation measurements obtained from the photovoltaic plant
located on the roof of this building, which is described in detail in [6].

Indoor air temperatures in the model were specified according to the results of
instrumental monitoring performed with sensors installed on different floors of the
building. Analysis of the experimental data revealed a pronounced vertical temperature
gradient: the mean indoor air temperature varied from 17°C on the top floor to 23.4°C
on the lower floor, while the building-weighted average temperature was about 20°C.

The adequacy of the model was assessed by comparison with the actual readings
of the building heat meter for December 2025. This period was selected owing to the
complete coverage of monitoring data. The comparison results are summarised in
Table 1.

Table 1. Comparison of modelled and actual (metered) heat consumption of the building
(December 2025)
Period Modelled value, kWh Actual value, kWh Discrepancy, %
December 2025 83,350 81,864 1.8

The discrepancy between the modelled and actual monthly heat consumption did
not exceed 1.8%, which indicates that the model reproduces the thermal inertia of the
building and the dynamics of the heating system with sufficient accuracy and can
therefore serve as a reliable basis for evaluating alternative control scenarios without
interfering with the operation of the real building. Fig. 2 presents a comparison of the
daily profiles of the actual and modelled heat consumption of the building.

Fig. 2. Dynamics of the actual (metered) and modelled heat consumption of the building
(15.11-31.12.2025)

Analysis of the daily consumption dynamics (Fig. 2) shows that the modelled and
actual curves exhibit a similar pattern of variation, consistent with the outdoor
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temperature dynamics. An exception is 27 December, when a sharp drop in actual
consumption was recorded, most likely associated with heat supply interruptions. At
the same time, the greater amplitude of fluctuations of the actual data curve, under
control based solely on the outdoor temperature, indicates that the model correctly
accounts for the thermal inertia of the building and internal heat gains, which attenuate
these fluctuations in the modelled data. Hourly analysis of the thermal power of the
verification model additionally revealed a characteristic delay in the increase of
thermal power relative to the drop in outdoor temperature during the sharp cold spell
of 24-25 December, which is a manifestation of the thermal inertia of the building
envelope and confirms the need to account for it in IHS control algorithms. The
similarity of the daily curves confirms that the model adequately reproduces the
dynamic response of the building, including the effects of envelope thermal inertia and
internal heat gains.

Conclusions. The computer energy model of the multi-apartment residential
building developed in the DesignBuilder environment was verified against commercial
heat metering data: the discrepancy between the modelled and actual monthly
consumption for December 2025 was 1.8%. The model adequately reproduces not only
the integral consumption indicators but also the dynamics of the building thermal
regime, including the effects of envelope thermal inertia and internal heat gains, as
confirmed by the comparative analysis of the daily and hourly curves.

The verified energy model is a versatile tool for investigating, forecasting, and
assessing the effectiveness of various technical solutions at the building level without
interfering with its actual operation. It enables comparative analysis of heat supply
control algorithms, assessment of the effectiveness of thermal retrofit measures,
prediction of changes in energy consumption under different climatic conditions and
operating modes, and investigation of the impact of integrating new engineering
systems and energy sources (in particular, heat pumps) on the energy performance of
the building. The proposed methodology can also be applied to other typical series of
multi-apartment residential buildings, which constitute the bulk of Ukraine’s housing
stock. The verified model can be regarded as a digital twin of the building, suitable for
supporting engineering decision-making at all stages of the operation and
modernisation of the building’s energy supply system.
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Introduction

Children's fairy tales are an important part of the cultural heritage of the people,
since they reflect traditions, values, moral ideas and features of the national worldview.
When translating such works into another language, the translator faces not only
linguistic difficulties, but also the need to transmit the cultural information inherent in
the text. Of particular complexity are culturally labeled elements: names of household
items, traditional concepts, names of characters and symbolic images.

Kazakh children's fairy tales have rich cultural content associated with the history,
traditions and lifestyle of the Kazakh people. Therefore, when translating them, the
question arises of preserving the cultural identity of the original and at the same time
ensuring the availability of the text for a foreign reader.

The purpose of the study is to identify the features of the use of domestication and
foreignization strategies in the translation of Kazakh children's fairy tales and
determine their role in preserving the cultural identity of the original text.

To achieve this goal, the following tasks were identified:

Consider the features of domestication and foreignization strategies in the
translation of children’s literature.

Analyze the methods of transmitting culturally marked elements of Kazakh
children’s fairy tales through these translation strategies.

Theoretical background: domestication and foreignization in translation

In modern translation theory, domestication and foreignization strategies are
related to the research of Lawrence Venuti. In his work The Translator's Invisibility: A
History of Translation (1995), the scientist considers two main approaches to the
transmission of cultural features of the source text.

Domestication involves adapting the text to the linguistic and cultural norms of
the target audience. When using this strategy, the translator seeks to make the work as
understandable as possible for the reader of another culture.

Foreignization, on the contrary, is aimed at preserving the elements of the original
culture and transmitting the national originality of the text. Such a strategy allows the
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reader to get acquainted with the peculiarities of another culture, even if some elements
require additional explanation.

When translating children's tales, both strategies are essential. Full domestication
can lead to the loss of the cultural specificity of the work, and excessive foreignization
can make it difficult to understand the text. Therefore, the translator must find a balance
between preserving the culture of the original and adapting the work for a new reader.

Analysis of translation strategies in Kazakh children’s fairy tales

1. Foreignization strategy

1.1. TomObIpa — dombra

One example of foreignization is the preservation of the name of the traditional
Kazakh musical instrument - dombyra. Using the dombra form instead of the general
concept of musical instrument allows you to preserve the national specifics of the work.
A foreign reader gets the opportunity to get acquainted with a unique element of
Kazakh culture.

1.2. Aysin — aul

Keeping the word aul in the form aul is also an example of foreignization. The
English word village would convey only a general meaning, but it does not reflect the
cultural content of this concept. Aul is associated with the traditional way of life of the
Kazakh people and has a deeper ethnocultural significance.

1.3. Angap Kece — Aldar Kose

The name of the famous Kazakh folklore character Aldar Kose during translation
can be preserved in its original form. This approach allows us to preserve the hero's
connection with the national fairy-tale tradition and present the character of Kazakh
culture to a foreign reader.

2. Domestication strategy

2.1. Kuiz yit — traditional Kazakh house / yurt

The term xwui3 yit can be adapted through explanatory translation. For a foreign
child, the concept of a traditional nomad home may be unknown, so adding an
explanation contributes to a better understanding of cultural reality.

2.2. bait — rich man / wealthy person

The word 6aii has historical and social significance in Kazakh culture. Using a
descriptive translation of rich man or wealthy person helps to convey the role of the
character in the plot and make the meaning understandable for a foreign reader.

2.3. bara — traditional blessing

The cultural concept of 6ara is part of the spiritual traditions of the Kazakh people.
When translated, it can be transmitted as traditional blessing, which allows you to
explain its meaning to the reader of another culture.

Conclusion

Translation of Kazakh children's fairy tales requires an attentive approach to the
transmission of culturally significant elements. Analysis of domestication and
foreignization strategies shows that both strategies perform important functions in the
process of intercultural communication. foreignization contributes to the preservation
of the national color and cultural identity of the work, while domestication makes the
text more accessible to a foreign reader.
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Thus, the most effective is the combination of two strategies depending on the
nature of the cultural element. The translator of children's literature acts not only as an
intermediary between languages, but also as an intermediary between cultures, which
ensures the preservation of the cultural content of the work when it is adapted for a
new audience.

References
1. Baker, M. (2018). In other words: A coursebook on translation (3rd ed.).
Routledge.
2.  Newmark, P. (1988). A textbook of translation. Prentice Hall.
3.  Nida, E. A. (1964). Toward a science of translating. Brill.
4. Qittinen, R. (2000). Translating for children. Garland Publishing.
5. Venuti, L. (1995). The translator’s invisibility: A history of translation. Routledge.
6. \enuti, L. (1998). The scandals of translation: Towards an ethics of difference.
Routledge.

MY3EHHI PECYPCHU YKPAIHU Y POPMYBAHHI
HAIOIOHAJIBHOI'O CBITOIJVIAAY MAUBYTHIX
BUYUTEJIB IIOYATKOBHUX KJIACIB

Cypmau Okcana

KaHJIHUJIAT ICTOPUYHUX HAYK, TOI[CHT

BCII «Ilenaroriunuii haxoBuii kosex JIbBIBCHKOTO HAI[IOHAIIBHOTO
yHiBepcuTeTy iMeHi IBana @pankay, Ykpaina

VY migroroBui MalOyTHIX YYHTEIIB IMOYATKOBUX KJIACiB MY3€iHI pecypcH
VYkpainu HaOyBarOTh 3HAYEHHS 3MICTOBOrO W METOAUYHOrO 3aco0y (opMyBaHHS
HaIIOHAJIBPHOTO CBITOrJIsAMy. B yMoOBax CyCIUIBHUX BHUKJIMKIB II€/IaroriyHa OCBiTa
noTpedye Takux (HopM poOOTH, Kl 3a0e3MeuyloTh OMOPY Ha ICTOPUYHY I1aM’STh,
KyJbTYpHY CIIaJIIMHY, MOBY, TPAIUIIil Ta TPOMAaISHCHKY BiAMOBIAANbHICTE. My3el sk
COILIIOKYJIbTYpPHA IHCTUTYIlISI aKyMYJIIOE MaTepiajibHI W HemaTepiasibHl CBIIYEHHS
PO3BUTKY YKPaiHCHKOTO HapoOIy, TOMY HOTO PecypcH MOXYTh OyTH BHKOPHCTaHI B
OCBITHROMY TMIpOIIECI HE €Mi30JIUYHO, a SK CHUCTEMHHMI KOMIIOHEHT mpodeciitHoi
MiTOTOBKH BUHTEIIA.

HopMaTuBHYy OCHOBY TakOro MiXOAy CTaHOBUTh 3aKOHO/JAaBY€ BHU3HAYCHHS
My3€l0 SIK 3aKiany, JISUIbHICTD SIKOTO MOB’s3aHa 3 KOMIUJIEKTYBAaHHSAM, 30€pEKEHHSIM,
BUBYCHHSIM 1 BHUKOPHUCTAHHSM TIaM SITOK TPUPOAH, MaTepiaibHOI Ta JyXOBHOI
KyJabTypu [1]. Pe3ynbTaTuBHICT, 1HOTO TIPOIECY 3aJIEKUTh Bl TOEIHAHHS
3MICTOBOr'0, LIHHICHOTO ¥ JisUIBHICHOTO KOMIIOHEHTIB MTpO(eciiiHOi MiArOTOBKHU.
3MICTOBMI KOMIIOHEHT 3a0e3leuye 3aCBOEHHS 3HAHb MPO ICTOPiI0, KYJIBTYpY,
IPUPOY, MUCTELTBO Ta IE€P>KaBOTBOPUI mporecu B Ykpaii. L[iHHICHUIT KOMIIOHEHT
MOB’SI3aHUM 3 YCBIIOMJICHHSM 3HAYCHHS KYJBTYPHOI CIAAIIUHU JJIS HAIIOHATBHOT
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i1eHTUYHOCTI. J[ISUThHICHUI KOMIIOHEHT Tiepeadayae 3AaTHICTh MAOYTHROTO BUUTEIIS
no0upaTu My3elH1 MaTepialiv JUIsl yPOKiB, IHTEIPOBAHUX 3aHSTh, BUXOBHUX 3aXO/IIB 1
MPOEKTHOI JISJILHOCTI YYHIB MOYATKOBOT IIKOJIH.

My3eliHi pecypcH IOIIIBHO PO3TIISAATH MIUPIIE 32 CYKYMHICTh eKCIoHaTiB. J[o
HUX HaJIeKaTh My3€lH1 KOJIEKII11, eKcro3ullii, (POHI0B1 MaTepiajid, OCBITHI IPOrpPaMH,
eKCKYpCIiHI MPaKTUKH, U(GPOBI KaTaloru, BIpTyalbHl TypH, IHTEPaKTUBHI 3aHATTS,
METOJMYHI PO3pOOKH Ta KOMYHIKAIIHI (opMaTu criBmpari My3er 13 3akjiajgaMu
OCBITH.

Oco0OnuBy memaroriuHy IIHHICTh CTAHOBISATH  Kpa€3HaBdi, ICTOPWYHI,
eTHorpad1yHi, XyA0XKHI1, JITepaTypHl, MPUPOJHUYl Ta MEMOpiaJibHI My3ei YKpaiHu.
Ixai Marepianm Har0Th 3MOTY KOHKPETH3YBAaTH 3MICT IOYAaTKOBOi OCBITH dYepes3
JIOKaJbHY ICTOPIIO, POJUHHY TaM’siTh, TPAAMIINHY KYyJIbTYypy, MPHUKIAIH
IPOMaJIIHCbKOI MY’KHOCTi, PO3BHTOK YKpaiHChKOi Hayku I wmucrenrtBa. Jlms
MaiOyTHHOTO BYMTENS MOYATKOBUX KJIACIB Taka KOHKPETH3AIlls Ma€ MPUHIIUIIOBE
3HAYEHHS, OCKUIBKM MOJIOJIII IIKOJSAPl Kpalle COpUMalOTh CYCIUIbHI M KyJbTYpHI
SBUIIA Yepe3 HAOYHICTh, MPEAMETHICTh, €MOIIIHHO 3HAYYIIl 00pa3u Ta 3B A30K 13
HalOIM>KYUM COILIIOKYJIBTYPHUM CEPEOBULIEM.

VY kontekcti Konmenuii HoBoi ykpaiHChKOT HIKOJIM MIiATOTOBKA BYMUTENS
OpIEHTY€ThCS Ha (OPMYBaHHS KOMIIETEHTHOCTEH, I[IHHICHUX CTaBJ€Hb, YMIHHS
HaBYATHUCSl BIPOAOBXK JKUTTS Ta 3JaTHICTh JIISITH BIAMNOBIIAJILHO B CYCHUILCTBI [3].
My3seliHi pecypcu Yy3rOJKYIOThCS 3 UMMM OPIEHTHUPAMHU, OCKILIBKUA CIPHUSIOTH
1HTerpauii TpoMaasHCbKOI, KYyJbTYPHOi, ICTOPUYHOI, MOBHOI, NPUPOJHUYOI Ta
iHopMariitHO-TTudpoBOi CKIIaoBUX OCBITH. Ha Hamr morisa, My3eiHa megarorika
MOCHJTIOE TTPAKTUYHUM XapakTep mpodeciitHol MAroTOBKM MailOyTHHOTO BUUTEIS, 00
NEPEeBOJUTH 3HAHHS MPO HAIIOHAJIBbHY KYJIbTYPY 3 PIBHS MOBiAOMJICHHS (DakTiB Ha
PIBEHB IEJIarOT1YHO OPraHi30BaHOI B3a€MO/II 3 [HKEpeIaMH CIIa IITUHU.

EdexkTuBHE BHUKOpUCTAaHHS MY3€MHMX pPECypCiB Yy MIATOTOBLI CTYJ/EHTIB
MEJaroriYHuX CHEMIaIbHOCTeH MOXE 3MIMCHIOBATHCS 3a TaKUMHU HaIpsSMaMU:
BKJIIOYEHHSI MY3€HHUX MarepiajiB JO 3MICTY OCBITHIX KOMIIOHEHTIB; MPOBEICHHS
3aHATH Ha 0a3i My3eiB; po3poOJeHHs CTyAeHTaMHu (parMeHTiB YPOKIB 3 OMOPOI0 Ha
My3elH1 TpeJIMETH; CTBOPEHHS IUAAKTUYHUX MaTepiaiiB JJIsl MOYATKOBOI IIKOJIH;
MIJrOTOBKA BIpTyalbHUX €KCKYPClii; BAKOHAHHS HABYAJIIbHUX IIPOEKTIB, [TOB’A3aHUX 13
KyJbTYPHOIO CHAJIIMHOI0 PIAHOTO Kparo; aHaii3 My3€HHUX OCBITHIX Iporpam 3

Y mpomeci Takoi poOoTH MalOyTHI BYMTENl HABUYAIOThCS HE IIPOCTO
BUKOPHUCTOBYBAaTH My3€d SK MICLIE MPOBEACHHS €KCKypcli. BoHu 0BoJIOAIBaIOTH
METOJMKOIO0 TMEJarorivHoro A000py Jpkepen, (popMyIroBaHHSM HaBYaJIbHOI METH,
aJlanTaIlero CKIaJHOr0 ICTOPUKO-KYJIbTYPHOTO MaTepiaty J0 piBHS YUHIB TOYaTKOBOL
IIKOJIM, OPraHi3alli€l0 CIOCTEPEKEHHS, Oeciu, TBOPUOro 3aBJaHHS Ta pedekcii.
Bonnouac 3pocrae iXHS 37aTHICTH IOSICHIOBATH JITSM 3B’SI30K MDK OCOOHMCTHM
JIOCBIJIOM, POJMHHOIO 1CTOPI€I0, MICIEBOI TPOMAJO Ta 3arajbHOHAIIOHAIHLHUM
KyJIbTYPHUM HaJOAHHSM.

Crparerist po3BUTKY KynbTypu B YKpaiHi g0 2030 poKy akIIEHTy€ 3HAYCHHS
KyJbTYpHU JJI1 HAl[lOHAJIBHOI 1€HTUYHOCTI, COLIAJbHOI 3rypTOBAHOCTI Ta PO3BUTKY

212



Global Trends in Science, Technology and Economy

JTIOACHKOTO Karitaiy [2]. Y 1[boMy KOHTEKCTI My3€iiHI pecypcu MalOTh pO3TJIsaaTHCS
K Ba)KJIMBa YaCTHHA OCBITHBOI B3a€EMOJII MIXK 3aKjaJaMH BHUIIOI OCBITH, IIIKOJAMHU,
My3esIMU Ta TepUTOpIaTbHUMH Tpomanamu. [[is memgaroriyHoi OCBITH 1€ O3HaYae
noTpeOy B pO3MIMPEHH] MApTHEPCTBA 3 MYy3€WHUMH yCTAaHOBAMH, OHOBJIEHHI 3MICTY
MPAaKTUYHOI MIATOTOBKM CTYJEHTIB 1 BIPOBA/PKEHH1 3aBllaHb, CIPSAMOBAHUX Ha
METOJMYHE OCMHCIIEHHSI My3€ifHOT0 MaTepiamy.

dopMyBaHHsI HAIlIOHATBLHOTO CBITOTJISITY MAaOyTHIX YUMTEIIB TOYaTKOBUX KJIACiB
3acob0amMu My3eMHUX PEeCypcCiB nepeadavae Takok PO3BUTOK KPUTUYHOT'O CTABJICHHS 10
mxepen iHdopMartii. My3elHui npeameT noTpedye aHami3y MOXOKEHHS, ICTOPUYHOTO
KOHTEKCTY, (YHKIIll, CUMBOJIYHOIO 3HAYECHHS Ta MOKJIMBOCTEH BHUKOPUCTAHHS B
HaB4yaHHi. Takuil minxig 3amobirae ¢GopMaabHOMY 3aCBOEHHIO (DaKkTIB 1 CIpHsiE
(GhopMyBaHHIO BIAMOBIAAIBHOIO CTABJICHHS 1O KyJIbTYpPHOI craanHu. MaiOyTHIM
YUUTEIh Ma€ BMITH TIOSICHUTH YYHSM, IO MYy3€iHA TaMm’iaTKa € He JIEKOPATUBHUM
CJIEMEHTOM YPOKY, a CBITUCHHSIM KUTTS JIFOJICH, TTOIM, TpaaUIlii 1 IIIHHOCTEH.

[IpakTuuHuil pe3yabTaT BUKOPUCTAHHS MY3€HMHHX pecypciB y mpodeciiiHiii
IIJITOTOBIII BHSBIISETHCSA y 3JaTHOCTI MaOYTHBHOTO Iefarora IPOEKTYBATH OCBITHI
CUTYyallll Ha OCHOBI aBTEHTUYHOTO marepiany. /o Takux curyauiid Hanexarb MiHi-
JAOCTIPKEHHSI MY3€MHOTO MpEeAMETa, CTBOPEHHS POAMHHOI ICTOPUYHOI PO3MOBIAI,
MOPIBHSHHS TPAJULIMHUX 1 Cy4aCHUX KYJIbTYpHUX TMPAKTHK, YKIAIaHHSA KapTH
naM’sITHUX MICI[b TPOMaJIH, MiATOTOBKA IUTAYOI €KCKYpCii, BUKOHAHHS TBOPYOTO
3aBJaHHS TMICHA BIPTyaJbHOrO BiJBiAyBaHHS My3eto. [lomiOHi dopmu poboTu
BIJIMIOBIJIal0OTh BIKOBUM OCOOJIMBOCTSIM MOJIOIIIUX IIKOISAPIB 1 HOPMYIOTh Y CTY/ICHTIB
TOTOBHICTB JIO ITITICHOT OpraHi3allii OCBITHBOI'O IPOIIECY.

Omxe, wMy3eilHI pecypcu VYKpaiHM € 3Ha4ymMM 3aco0oM  (QopMyBaHHS
HAI[IOHATLHOTO CBITOMIAAY MaiOYTHIX yYUTeNiB IOYaTKOBMX KiaciB. IXHiil moTeHmian
MOJISATa€ y MOENHAHHI 3HaHb TIPO KYJBTYpHY CIAIIIMHY 3 OCOOMCTICHUM MPUMHSTTIAM
HAI[IOHAJbHUX WIHHOCTEH 1 METOAMYHOK TOTOBHICTIO TN€pelaBaTd I LIHHOCTI
MoJtoamuM mkojsipam. [lonanpiie BmockoHaneHHs MPoQeciitHOT MiATOTOBKH OIUTEHO
CHPSMOBYBaTH Ha CUCTEMHE BKIJIFOUEHHS MYy3€HHOI MEJaroriku A0 OCBITHIX MPOrpam,
PO3BUTOK MapTHEPCTBA MK TENArOTIYHUMH 3aKJIaJaMH OCBITH W MY3€sIMH, a TaKOX
CTBOPEHHSI SIKICHUX ITU(POBUX PECypPCiB JIJIsi BUKOPUCTAHHSI B TOYATKOBIM IIKOJII.
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PEAJIIBAIIIA €AHOCTI TEOPIT TA TIPAKTUKHA Y
BUKJIAJAHHI BOTTHEBOI HIII'OTOBKH

I'aBpunoBcokuii BiTadtii

CTapIIMK BUKJIAIa4

Kadenpa BorueBoi miaroToBku

@axkynprer No 2

JIbBIBCBKUM JIepKaBHUIM YHIBEPCUTET BHYTPIIIHIX CIIpaB, YKpaiHa

CyyacHi yMOBH (YHKI[IOHYBaHHS TPABOOXOPOHHOI CHCTeMH Y KpaiHH
noTpedyroTh SIKICHOT mpodeciiiHoi MiArOTOBKM MaWOyTHIX MpalliBHUKIB OpraHiB
BHYTpIHIX crapaB. OcoOMMBOi aKTyalbHOCTI HaOyBa€ BIOCKOHAJIEHHS CHCTEMH
BOTHEBOI MIATOTOBKK KypcaHTIB 3akiadiB Buioi ocBith MBC VYkpaiHu, oCKUIbKU
piBEHB BOJIOJIHHS BOTHEMAIBHOIO 30pO€t0 Oe3MocepeIHbO BILTUBAE HA €(DEKTUBHICTh
BUKOHAHHS CIIY»KOOBHX 3aBJaHb, 0€3MEKy I'POMaJIsiH Ta CAMHUX ITPABOOXOPOHIIIB.

[IpoGnemaTuka BJIOCKOHAJICHHS BOTHEBOI1 H1ArOTOBKU MalOyTHIX
MIPaBOOXOPOHIIIB AKTUBHO JOCIIKY€EThCS BITYM3HSIHUMH HAYKOBIISIMU. 3HAYHY yBary
MPUAUICHO MMUTAHHIM METOIMKH TPOBEJICHHS 3aHATh, PO3BUTKY MPAKTHYHUX YMiHb
KypcaHTIB Ta 3acCTOCYBaHHS Cy4YyaCHUX TexHousiorii HaBuanHs [1]. Haykosmi
HaroJIoNIylTh, 110 BOTHEBAa MIATOTOBKAa Mae€ OyTH CHpsSMOBaHA HE JHIIE Ha
dhopMyBaHHS HAaBUYOK CTPUILOH, a i Ha PO3BUTOK IICUXOJIOTTYHOI TOTOBHOCTI J0 JIii B
eKcTpeMaIbHUX yMOBax [2]. BogHouac akTyallbHUM 3aIMIIIA€THCA TUTAHHS 1HTErparii
TEOPETHYHOI CKJIAJOBOi HABUaHHA 13 TPAKTUYHUMH BIpPaBaMU Ta TAKTUIHUM
MOJICTIOBAHHSM CIIY>KOOBUX cUTyaIii [3].

BorueBa miAroroBka € oJgHUM 13 0a30BUX €JEMEHTIB MPOdeCiiiHOT MiArOTOBKH
MaiOyTHIX IIPaBOOXOPOHLIB. Ii OcCHOBHE 3aBaHHs HoMsArae y GOpMyBaHHI y KypCaHTiB
CTIMKUX HABUYOK O€3MeYHOro Ta €(PEeKTUBHOIO BUKOPHUCTAHHS TaOelbHOI 30poi y
PI3HHX yMOBax Ciy>K00BOi JissIbHOCTI. BonHOYac epeKkTUBHICT HABYAHHS 3HAYHOIO
MIPOIO 3aJICKHUTh BIJ] PIBHS MOE€THAHHS TEOPETUUHUX 3HAHD 1 TPAKTUYHOI M1ITOTOBKH.

TeopernuHa ckiIagoBa BOTHEBOI TMIATOTOBKH OXOIUTIOE KOMIUIEKC 3HaHb,
HEOOXITHUX Il TIpodeciitHoro Ta OE3MeYHOro 3aCTOCYBaHHS BOTHEMANBHOI 30poi
MaiOyTHIMH IpalliBHUKaMHU MPaBOOXOPOHHMUX opraHiB. Hacammnepen Bona nependadae
I'PYHTOBHE BHUBYECHHS HOPMATHBHO-TIPaBOBOI 0a3u, IO pErjaMeHTye MOPSA0K
BUKOPUCTAHHSI, HOCIHHA Ta 3aCTOCYBaHHA 30poi mpaiiBHMKamMu HarioHanbHOI mosmiii
VYkpainu Ta iHmmx crpykryp cucremu MBC. KypcanTu noBUHHI JIE€TaTbHO 3aCBOITH
nonoxeHHss Koncruryiii Ykpainu, 3akony Ykpainu «[Ipo HarionanbHy mosmiritoy,
BIJIOMYMX 1HCTPYKIIiil Ta MI)KHAPOJHUX CTAHJAPTIB [0JI0 JOTPUMAHHS MPaB JIOAUHU
M 9ac 3aCTOCYBAHHS CWJIM U CIIemiaibHUX 3ac00iB. OcobirBa yBara mpuaiI€ThCs
MpaBOBMM IIiJICTAaBaM BUKOPUCTaHHS BOTHEMAJbHOI 30poi, Mexam HeoOX1THOT
000pOHHU, MPUHLIUIIAM 3aKOHHOCTI, IPOMOPLIMHOCTI Ta KpailHboi HeoOx1aHOoCTI. Lle €
HaJ[3BUYAIHO BAXXJIMBUM, OCKLJIbKM HEMIPABOMipHE 200 HEOOTPYHTOBAHE 3aCTOCYBAaHHS
30poi MOXE MNPU3BECTU [0 THKKUX MPABOBHUX, AMCHMIUIIHAPHUX 1 CYCHUIBHUX
HaciakiB. KpiM HOpPMaTUBHO-TIPABOBOi MIATOTOBKH, TEOPETHUYHUNA KOMIIOHEHT
BKJIIOYA€ BUBYEHHS MpPaBHJI O€3MEYHOr0 TMOBOKEHHS 31 30po€ro, ii TEXHIYHUX
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XapaKTEPUCTUK, OyJOBH, MPHUHIUIIB POOOTH MEXaHi3MiB, YMOB eKCILTyaTallii Ta
oOcnyroByBanHsa. KypcaHTH OIaHOBYIOTH MarepiajibHy 4YacTHHY pI3HMX BHU/IIB
CTpiaenpkoi 30poi, BYATHbCS BHU3HAYATH MOXKIJIMBI HECIPABHOCTI Ta CIOCOOM iX
yCcyHeHHsl. BaknmuBe wiciie 3aiiMae 3aCBOEHHSI OCHOB BHYTPIIIHBOI Ta 30BHINTHBOT
OaJIICTUKH, 11O 103BOJIsI€ MAOYTHIM MPABOOXOPOHLISIM PO3YMITH TPAEKTOPIIO MOJIBOTY
KyJi, BIUIMB 30BHIMIHIX ()aKTOPIB HA TOYHICTH CTPUIHOU Ta OCOOIMBOCTI ypaKeHHS
1. Takok 3HauHA yBara NPUIUIAETHCS TaKTHIl J1A MPaBOOXOPOHINB y Pi3HUX
OMEPaTUBHO-CIYKOOBUX CHUTYAIlIsIX, aJrOPUTMaM MOBEIIHKU IiJl 4Yac 3aTPUMaHHS
MPaBOMOPYIIHKUKIB, 3BUIbHEHHS 3apYYHUKIB, BIIOUTTS 30pOMHOr0O Hamajay 4d i B
YMOBaX MacOBHX 3aBOPYIICHb.

[IpakTnuna ckiIazoBa BOTHEBOI MIJTOTOBKH CIpPsSMOBaHA Ha (OPMYBaHHS Yy
KypcaHTiB 3akjafiB Buinoi ocBithu MBC VYkpainu cTiikux npodeciiHux yMiHb 1
HAaBHYOK BOJIOJIIHHS BOTHETIAJILHOIO 30POET0, @ TAKOK TOTOBHOCTI 10 €(heKTUBHUX T
y peajbHUX yMOBaX OMEePaTUBHO-CIYKOO0BOT AisibHOCTI. Came MpakTUYHa MiATOTOBKA
3a0e3rneuye 3aKpilJIeHHsS] TEOPETUYHUX 3HAHb Ta iX TpaHcdopmailito y npodeciitHi
KOMITETEHTHOCT1, HEOOX1H1 JIsl BUKOHAHHS TIPABOOXOPOHHUX (PYHKITIN y CKIATHUX 1
HeOE3MEeYHUX CUTYyallisX. [i OCHOBHHMM 3aBIaHHSM € NOBEICHHS i KYpPCaHTIB 10
aBTOMATU3MYy, IO JO3BOJISE ONEPATUBHO pearyBaTd Ha 3arpo3d Ta NPUAMATH
MpaBWIbHI PIIICHHS B yMoOBax JAe(PiUTy dYacy W IiJBUIIECHOTO ICHUXOJIOTTYHOTO
HaBaHTAKCHHSI.

BaxxnuBum eeMeHTOM PaKTUYHOT MATOTOBKU € PO3BUTOK HABUYOK TAKTUYHOTO
MepecyBaHHs Ta BEACHHS BOTHIO B YMOBAaX, MAaKCHMaJIBHO HAOIMKEHUX 0 peaTbHUX
cmyx06oBux cutyamiii. KypcanTu BiAmpanboOBYIOTh CIOCOOM BUKOPUCTAHHS
NPUPOJHUX 1 IITYYHUX YKPUTTIB, TMEPEMIIICHHS B YyMOBax MICbKOI 3a0yJ0BH,
TaKTUYHOI 3MIHM TIO3WINN, a TaKo B3aEMOJIi B CKIaAl MajluxX TPpym TiJ dYac
MPOBEJICHHS CHEIllaIbHUX OMepalliii 4u 3aTpuMaHHs IpaBonopymHukiB. OcobirBa
yBara TPUIUISIETBCS  KOMaHIHIM  B3a€EMOAli, OCKUIbKH €(EKTUBHICTh I
MPAaBOOXOPOHIIIB 3HAYHOIO MIpPOIO 3aJCXKHTh B PIBHS KOOPAMHAIII MIX
npaliBHUKaMU T1APO3ALTY.

CyyacHa MeTOJMKa BOTHEBOI MIATOTOBKH Tependadae IMMUPOKE BUKOPHUCTAHHS
CUTYaIl[IfHOTO MOJENIOBAaHHA Ta CIEHAPHOrO HaByaHHA. [IpakTHYHI 3aHATTS
OpraHi3OBYIOThCSI TaKMM YUHOM, II00 MaKCHUMAaJbHO BIATBOPUTU peajbHl YMOBHU
npodeciiiHol JiSTIbHOCTI MPAaBOOXOPOHIIIB. JIJIsi IIOTO 3aCTOCOBYIOTHCS TaKTHYHI
MOJIITOHW, 1HTEPAKTUBHI THUPH, MYJIbTUMEJIWHI TPEHAXEPH, ILIYMOBI Ta CBITJIOBI
edeKTH, MO0 CTBOPIOIOTh YMOBHU MIJIBUIIEHOTO cTpecy. KypcaHTu BiAmpanbOBYIOTH
QITOPUTMH AN MiJl Yac panToOBOTO Hamajay, 3aTpUMaHHS O30pOEHOr0 3JIOYMHII,
NEepEeBIPKH TPAHCTIOPTHUX 3ac001B, 3BUILHEHHS 3apy4HHUKIB a00 pearyBaHHs Ha MacoBi
3aBOPYIICHHS.

Came cucTemMaTHYHE TMPaKTUYHE BIAIPAIOBaHHS 3a0e3leuye aBTOMATH3AIliio
pyXiB, popMyBaHHS M’S30BOi I1aM’sTi, PO3BUTOK KOOPAWHAIIIT, IIBUIKOCTI PEaKIIii Ta
CTPECOCTIHKOCTI. Y pe3yJibTaTi KypcaHTU Ha0yBatOTh HEOOX1AHOTO PiBHA MpodeciitHOoT
TOTOBHOCTI 10 0€3MeYHOro, MPaBOMIPHOTO Ta €(PEKTUBHOTO 3aCTOCYBAHHS
BOTHEIMAJIBHOI 30poi MiJ Yyac BUKOHAHHS CIY>XOOBUX OOOB’S3KIB, IO € BAKIHUBOIO
YMOBOIO 3a0€e31meueHHs TPOMaJIChKOI O€3MEKH Ta MPABOTOPSAKY.
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OmauM 13 KJIIOYOBUX HAMpPsIMIB yIOCKOHAJIEHHS OCBITHBOTO TIPOIIECY €
BIPOBA/DKCHHSI TPAKTUKOOPIEHTOBAHOTO HaBYaHHA. Takui miaxiy mnepeadadae
MaKCHMaJIbHE HAOMMHKCHHS HABYAJIBLHUX YMOB JIO pEaJbHUX CUTYaIliil OlepaTHBHO-
CITy00BO1 TISTILHOCTI TPaBOOXOPOHIIiB. 11 4ac 3aHATH 3aCTOCOBYIOTHCS CUTYAIlINHI
3a/ayl, TAKTUYHI TPEHYBaHHSA, I1HTEPAKTUBHI METOAUKA Ta MOJEIIOBAHHS
excTpemanbHuX yMoOB [4]. EdexktuBHuM 3aco0oM iHTerpailii Teopii Ta MPaKTUKH €
BUKOPUCTAHHS MYJbTUMEIIMHUX TEXHOJOTIH 1 Cy4acHHX TPEHAXEPHUX CHCTEM.
JlazepHi THpH, €IEKTPOHHI CUMYJATOPU Ta IHTEPAKTHUBHI KOMIUJIEKCH J03BOJISIOTH
KypcaHTaM BIJNpalbOByBaTH HABUYKH CTPUILOM B yMOBaxX, MAaKCHUMAaJbHO
HaOJMIKEHUX J0 pealbHUX, 0€3 pU3UKY IS KUTTS Ta 370poB’s [5]. Taki TexHosorii
CIPHSIOTH PO3BUTKY KOOPAMHAIIIT, ITBUKOCTI PEaKIlii Ta HABUYOK MPUHHSATTS PIllICHb.
OcoOnuBe 3HA4YeHHS y TMpoIlleci BUKIAJAaHHS BOTHEBOI MIATOTOBKH  Mae
MDKIUCIUIDIiHApHA iHTerparis. [loemHaHHS BOTHEBOI, TaKTU4YHOI, (i3WdHOI Ta
MICUXOJIOTIYHOI ~ MIATOTOBKK  JIO3BOJISIE  KOMIUIEKCHO (opmyBaTu mpodeciiini
KOMIIETEHTHOCTI MailOyTHIX TpaBOOXOpOHI(IB. Hanpukiaz, BianpaitoBaHHs BIpaB 31
CTpUTbOM Tmicis (I3MYHOTO HABAHTAXKCHHS CIPHUSE PO3BUTKY BUTPHUBAIOCTI Ta
MICUXOJIOTIYHOI CTINKOCTI B YMOBax CTpPECY.

OTxe, BOrHEBa MIATOTOBKA IOCIJA€ OAHE 3 MPOBIAHUX MICIL Y CHCTEMI
npodeciifHOT OCBITH KypcaHTIB 3akiiajiiB BUI0i ocBiTH MBC Ykpainu, ocKiJIbKH came
BOHa 3abe3rneuye (QopMyBaHHS TOTOBHOCTI MaWOyTHIX MPABOOXOPOHIIB IO
paBOMipHOTro, 0e3meYHoro Ta €()eKTUBHOTO 3aCTOCYBAaHHS BOTHEMAJILHOI 30poi mif
yac BUKOHAHHS CIIyKOOBHX O0OB’SI3KiB. Y Cy4aCHMX yMOBaX 3pOCTaHHS 0€3MEeKOBUX
3arpo3, TMOCWJIEHHS KpPUMIHOTEHHUX PHU3UKIB Ta HEOOXIMHOCTI OMEpaTUBHOTO
pearyBaHHs Ha KpU30BI CHUTyallli piB€Hb BOTHEBOi MIJATOTOBJICHOCT] MpalliBHUKIB
IIPaBOOXOPOHHUX OpraHiB HaOyBae ocoOauBoi 3HauymocTi. CaMe TOMy SKICTh
oprasizailii OCBITHHOT'O MPOIIECY 3 BOIHEBOI MiATOTOBKU 0€3MOCEpeIHhO BILUIUBAE HA
npodeciiiHy KOMIETEHTHICTh MaOyTHIX MPaI[iBHUKIB MOJIIIl, IXHIO MCUXOJOTIYHY
TOTOBHICTH JIO /i y HEOE3MEeUHUX CUTYaIlisX Ta 31aTHICTh 3a0e3MeuyBaT TPOMAJIChKy
Oe3Mexy.

CnucoK BUKOPHCTAHUX JIKePeJT

1. Tumodees B., Hdycak O., Kpuceko B. Boruesa migroroka kypcantis 3BO 31
cnenuiuHMMU yMOBaMH HAaBYaHHS B yMOBaxX BOEHHOTO CTaHy. AHJIITUYHO-
MOPiBHSIHE MIPaBO3HABCTBO. 2023. No 6. C. 372-376. URL:
https://doi.org/10.24144/2788-6018.2023.06.63.

2. 3asicroBcekuit O./]., bonupes JI.A. OnTumizaiiisi METO/IB TPOBEICHHS 3aHSTh 3
BOTHEBOT MATOTOBKM KypcaHTiB HarioHanpHOT mosmiii YKpaiHu B yMOBax 0OMEKEHOT
BUJIUMOCTI. AHAJITUYHO- TIOpiBHsIHE TIpaBo3HaBcTBO. 2024. No 4. C. 358-361. URL:
https://doi.org/10.24144/2788-6018.2023.06.63.

3. Menpauk 1., Kanioka B., boraiiuyk B. BormeBa miaroroBka CTyJEHTIB
cnetiaibHOCT1 «[IpaBoOXOpOHHA MISUTBHICTEY» 3 BUKOPUCTAHHSM €JIEMEHTIB METOJIUKHU
0010OBOTrO XOPTUHTY. AKTyanbHI TIpoOiemu mpaBo3HaBcTBa. 2022, Ne2 C. 135-141.

URL.: https://doi.org/10.35774/app2022.02.135.

216


https://doi.org/10.24144/2788-6018.2023.06.63
https://doi.org/10.24144/2788-6018.2023.06.63
https://doi.org/10.35774/app2022.02.135

Global Trends in Science, Technology and Economy

4. bommpe JI.A., 3aBictoBchkuii O.J[. HoBi migxomn y MeTOIWIN BUKIIAJTaHHS
BOTHEBOI MIATOTOBKM IMiJI Yac BOEHHOTO CTaHYy. AHAIITUYHO-TIOPIBHSIHE
npaBo3HaBcTBo. 2023. Ne 3. C. 246-249. URL: https://doi.org/10.24144/2788-
6018.2023.03.44.

5. Amnapienko A.M., 3ipkeBuu B.M., bapanoB IO.M. CyuachHi miaxoau 10
3aCTOCYBAaHHS CTPUICHBKOI 30poi A7 MiABHUILEHHS €(QEKTUBHOCTI TPEHYBaHb 3
BOTHEBOi MIATOTOBKU. 30IpHUMK HAyKOBUX TMpalb HaiioHanbHOi — akajuemii
HamionaneHoi rBapaii  Ykpaiam. 2025. Ne 1 (45), C. 17-22 URL:
https://doi.org/10.33405/2409-7470/2025/1/45/339263.

PODCASTING TECHNOLOGY FOR TEACHING AND
LEARNING FOREIGN LANGUAGES

Prykhodko Dmytro

Lecturer

Department of English for Engineering No 2
National Technical University of Ukraine
“lgor Sikorsky Kyiv Polytechnic Institute”

The continuous digital transformation of society and education has encouraged
foreign language teachers to adopt innovative teaching methods and technology-
enhanced learning approaches. The integration of information and communication
technologies (ICT) into language education is no longer optional but essential for
developing students' linguistic, digital, and intercultural competences. Contemporary
educational technologies and services, including Computer-Assisted Language
Learning (CALL), Learning Management Systems (LMSs), Microsoft Teams, Zoom,
YouTube, WhatsApp, Telegram, Discord, social media platforms, artificial
intelligence (Al) tools, and podcasting platforms, have become integral components of
the modern educational process.

The purpose of this abstract is to analyze podcasting as an effective technology
for teaching and learning foreign languages in contemporary digital learning
environments.

The term “podcasting” was introduced in 2004 as a combination of the words iPod
and broadcasting. Podcasting refers to the creation, distribution, and consumption of
audio or video content through digital platforms and internet-based services. Modern
podcasts include two major formats: audiocasts (audio podcasts) and vodcasts (video
podcasts). An audiocast is a digital audio recording distributed through online
platforms, while a vodcast combines audio and video elements to provide richer
multimodal learning experiences.

Unlike the early years of podcasting, contemporary podcasts are primarily
accessed through streaming services such as Spotify, Apple Podcasts, Amazon Music,
YouTube Podcasts, Pocket Casts, and other mobile applications. While RSS
technology remains the underlying distribution mechanism for many podcasts, users
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increasingly consume content through cloud-based platforms that offer personalized
recommendations, automatic synchronization across devices, transcripts, subtitles, and
Al-enhanced search functions. Consequently, podcasts can be accessed anytime and
anywhere via smartphones, tablets, laptops, and smart devices connected to the
Internet.

Audiocasts represent a valuable resource for developing listening comprehension
skills in foreign language education. Since listening is a fundamental component of
language acquisition, teachers should carefully select podcast materials that correspond
to learners' proficiency levels, interests, learning objectives, and cultural backgrounds.
Contemporary podcasts frequently include authentic speech, diverse accents, real-life
communicative situations, and up-to-date cultural content, which expose learners to
natural language use beyond the classroom environment.

Recent developments in educational technology have further enhanced the
pedagogical value of podcasts. Many platforms now provide transcripts, interactive
captions, Al-generated summaries, vocabulary support, and automated translation
tools, allowing learners to adapt content to their individual needs and learning
preferences. In addition, students can create their own podcasts using digital tools such
as Canva, Adobe Express, Audacity, Riverside, or CapCut, thereby promoting
communicative competence and digital creativity.

The use of podcasts in foreign language teaching and learning offers several
advantages: (1) the development and improvement of listening comprehension skills;
(2) personalized and flexible learning; (3) multimodal and interactive learning
opportunities; (4) the encouragement of learner autonomy and creativity; (5)
accessibility through mobile devices and cloud-based platforms; and (6) the integration
of digital and media literacy skills.

By supporting independent, self-paced, and lifelong learning, podcasting
contributes to the individualization, flexibility, and effectiveness of the educational
process. As a key component of mobile-assisted language learning (MALL),
podcasting aligns with the principles of modern learner-centered education and
supports both formal and informal language learning contexts.

Due to their audio-based nature, podcasts facilitate the acquisition of
pronunciation, intonation, rhythm, and other phonological features of a foreign
language. At the same time, they provide learners with access to authentic linguistic
and cultural materials, enabling meaningful engagement with real-world
communication. Furthermore, the multimedia characteristics of modern podcasts,
especially video podcasts enriched with transcripts, graphics, subtitles, and interactive
features, enhance learner motivation, engagement, and media literacy, which are
essential competencies for communication in contemporary multilingual and digital
societies.
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Abstract: This paper presents a new perspective on the context of the Chinese
language teaching in Uzbekistan as a field of digital intercultural education in an
artificial intelligence era. Based on documentary materials, policy information and
institutional data, this paper reviews the transformation of Chinese language teaching
from language-cultural exchange to a wider system of educational cooperation between
China and Uzbekistan.It is based on documentary materials, policy information and
institutional data to analyze the development of language-cultural exchange teaching
to a system of educational cooperation between China and Uzbekistan. The paper states
that the historical basis for the creation of Sinology and Chinese language teaching in
Uzbekistan, the opening of Confucius Institutes and university cooperation, the need
to implement Chinese competencies in the field of trade, tourism, media and
professional mobility can serve as a basis for a new concept of cooperation. Yetitis a
model that needs to transcend institutional promotion of culture to a learner-centered,
digitally supported and ethically responsible intercultural education. The study points
out three key issues: digital infrastructure for language learning is not even; localization
of pedagogy and resources is inadequate; and integration between Chinese language
education and STEAM professional training is not strong enough. It advocates for
future cooperation in the following areas: Al-assisted formative practice, bilingual
digital resources, blended teacher training, intercultural media literacy and applied
Chinese modules for science, technology, engineering, arts and mathematics. Based on
the findings, digital resources can be integrated into human-centered instruction and
the educational needs of local communities to better foster inclusive educational
innovation and China-Uzbekistan people-to-people cooperation in the field of Chinese
language teaching.

Key words: digital education, Chinese language education, Uzbekistan, Al,
STEAM, intercultural pedagogy, China-Central Asia cooperation.

1. Introduction

Language, culture, technology and regional cooperation are closely
interconnected in the educational cooperation between China and Uzbekistan, which
has become an important area (State Council Gazette of the People's Republic of China,
2004; Ministry of Education of the People's Republic of China, 2025). In the past,
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Uzbekistan was a key hub for the Silk Road, a network of trade routes that connected
the East and West. Today, this historical memory has been revived in various ways,
including the Belt and Road Initiative, bilateral university exchanges, student exchange
programs, Confucius Institutes, and China's rising need for the Chinese language. It is
therefore necessary that Chinese language education is not only seen as a cultural
diplomacy but also as an issue of educational transformation.

This reframing is required because the learning of language is no longer confined
to the classroom, to the transmission of vocabulary, grammar and cultural knowledge.
Learning foreign languages and foreign cultures is being transformed as a result of
digital platforms, Al-assisted learning tools, the Internet and blended learning courses
and transnational university networks. In Uzbekistan, education in Chinese can be a
link between humanities education and cooperation based on STEAM. With the
increasing connection between Chinese competence and higher education, trade,
engineering, medicine, media, diplomacy, and tourism and technological cooperation,
learners more and more tend to associate Chinese competence with higher education,
trade, engineering, medicine, media, diplomacy, and even tourism and technological
cooperation (Lu, 2025).

The main problem discussed in this paper is the challenge of development of a
more innovative model of intercultural education based on historical and institutional
foundations of Chinese language education in Uzbekistan, which is inclusive and based
on digital technologies. The paper addresses three questions: What institutional context
has facilitated the development of Chinese language education in Uzbekistan; What
are the current limitations in the Chinese language education model; How can China-
STEAM oriented cooperation, Al, and digital pedagogy help create a new model of
Chinese language education cooperation in Uzbekistan?

2. Literature Review and Methodology

The literature studied can be categorized into four zones: Chinese language
education in international education, intercultural teaching, development of education
history, and the development of education innovation for AI/STEAM. In the field of
Chinese language education, research focuses on the world expansion of Chinese
education institutions, teacher training, curriculum development and the connection
between language learning and cultural exchange. Such study was always related to
regional cooperation in the context of Central Asia, student mobility and the need for
application which is generated by economic and diplomatic cooperation.

The second framework is intercultural pedagogy. Under this view, language
education is not just about grammar or exams training, but an act in which learners
interpret cultural symbols, compare social experiences and build up intercultural
communicative competence. The effectiveness of Chinese language education in
Uzbekistan should therefore be measured by the ability of Chinese language to enhance
mutual understanding, critical Chinese cultural awareness and professional
communication, not just the number of Chinese language learners or schools.

The fourth framework is Educational Al and STEAM education. The UNESCO
recommendations for the use of Al and education highlight the human-centric, ethically
regulated, equitable, and capacity-building nature of digital technology in education
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(UNESCO, 2021). In the context of Chinese language teaching, the application of Al
should help teachers rather than take the place of them, and support students by
providing formative feedback, adaptive learning materials and usage, and should never
replace cultural interaction. The methodology used in this paper is documentary
analysis and historical-documentary analysis. The materials comprise policy
documents, information about institutions, public reports and information from
statistics about Chinese language education institutions in Uzbekistan.

3.Chinese Language Education in Uzbekistan has been developed

The evolution of Chinese language teaching in Uzbekistan may be summarized
with regard to three stages. The first step was to establish the institution. Tashkent city
has been a center of Oriental studies since the Soviet era, such as Sinology and Chinese
language study (Tashkent State University of Oriental studies, n.d.). This historical
basis ensured continuity in the academic processes which was later beneficial for the
academic cooperation of independent Uzbekistan with China.

Bilateral expansion was the second stage. The institutional foundation of Chinese
education has been enhanced since the start of the twenty-first century: the Shanghai
Cooperation Organization and the China-Uzbekistan declaration on deepening friendly
cooperation have increased this. The growth of university partnerships has also
contributed to strengthening the institutional foundation of Chinese education. The
Chinese language is organized in a stable form thanks to Confucius Institutes in
Tashkent and Samarkand, the cooperation between Uzbek and Chinese universities,
the provision of scholarships and cultural exchange mechanisms.

The third stage is the fast track diversification. The need for Chinese language
skills has grown in the field of trade, infrastructure, higher education, tourism, media
and professional mobility since the launch of the Belt and Road Initiative. Chinese is
not just taught in specialized higher education courses, but also in schools, cultural
centers and flexible non-governmental courses (Global Academic Information
Network of Confucius Institutes, n.d.; Ministry of Commerce of the People’s Republic
of China, 2019). It demonstrates that Chinese language education is becoming a
comprehensive system of China-Central Asian cooperation.

4. From Cultural Exchange to Digital Intercultural Education

The existing model is limited by some features, although it is rapidly developing.
Firstly, historical friendship and the memory of the Silk Road is a major component in
the cultural narrative. While these themes are relevant, they do not sufficiently address
the needs of younger learners, who come from a digital media environment and value
learning experiences that are practical, professional and interactive. Second, digital
transformation is not uniform. The presence of an institution does not necessarily lead
to the development of digital pedagogy or digital high quality resources or the design
of learning supported by Al.

One more challenge is the environment of the media. There are several narratives
and digital ecosystems which shape international perception of China in Central Asia.
Educational approaches to this challenge should not be to promote one culture in the
other. It demands intercultural media literacy: students should compare sources,
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analyse the cultural representation, debate cultural differences and communicate with
critical awareness, using digital media.

Therefore, educational cultural exchange from an institutional perspective is
expected to move towards intercultural education for digital learners in the future. This
transition features modular Chinese teaching for professional scenarios, bilingual
digital resources, Al-supported formative practice, and blended teacher training and
short modules on STEAM. Chinese language teaching does not have to be used to
replace scientific content, but should be used to help students access Chinese science
resources, to communicate with Chinese partners, to accept Chinese scientific
cooperation and participate in technology cooperation.

Table 1. Reorganizing Chinese language education in Uzbekistan for digital intercultural
education

Institutional type Current educational function Digital intercultural direction
Higher education Degree programs, translation, Joint online courses, bilingual
institutions Sinology, academic exchange and | digital resources, research
student mobility. cooperation and Chinese for
academic mobility.

Confucius Institutes Language courses, cultural Al-supported formative practice,
activities, teaching materials and | blended teacher training and open
examination services. cultural learning modules.

Schools and early Early exposure and continuity Age-appropriate digital resources,

education across educational stages. inclusive access and culturally

responsive learning design.

Community and Flexible courses for community, | STEAM-related short modules,

professional providers tourism, media and trade-related | professional Chinese and
needs. intercultural media literacy.

5. Results and Recommendations

From the documentary analysis, there are four main findings. First of all, the
history of Chinese language education in Uzbekistan is deeper than it is generally
thought. It had a continuity through its roots in Oriental studies. Second, there is a close
link between Chinese language education expansion and bilateral and regional policy
mechanisms. With the development of Confucius Institutes, cultural interest has been
transferred to formal cooperation in education through scholarship programmes,
university collaborations and educational forums.

Third, digitalisation is still uneven.Third, digitalisation is not uniform. Having an
institutional network does not bring about digital transformation. In response to the
educational needs in the age of Al, it is also necessary to have common digital
resources, teachers' professional training in blended teaching, and a more regionalized
teaching resources, while adhering to the ethical use of Al teaching tools, etc. Fourth,
STEAM is a powerful tool for connecting the language education and cooperation for
future. Chinese language learning can enable students to learn technical knowledge,
communicate with Chinese universities and enterprises and build professional
communication skills in technology-related areas.

From these results, three recommendations are made. First, it is necessary to
jointly create open bilingual digital resources for learning Chinese language and culture
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between China and Uzbekistan. Secondly, the teacher training courses must cover Al
literacy, digital pedagogy and intercultural communication. Thirdly, the use of Chinese
language applied in fields like tourism, trade, engineering, medicine, media and public
diplomacy should be integrated into the study of Chinese language.Thirdly, it is
necessary to link the learning of Chinese language with the applied profession, such as
tourism and trade, engineering, medicine, media and public diplomacy, and let the
Chinese language learners have connections between the understanding of the Chinese
culture and the future working field.

6. Conclusion

This paper holds that the Chinese language teaching in Uzbekistan is evolving
from language-cultural exchange to digital intercultural education. It is developed with
the support of historical Sinology, bilateral cooperation, Confucius Institutes,
university cooperation and the increasing social demands. The next phase, however,
cannot simply be about expanding the institution. It calls for pedagogical innovation,
digital capacity building, and bridging the gap between learning language and
promoting intercultural understanding and professional collaboration.

The issue now isn't whether or not technology should be part of Chinese language
education, but how it can be utilized in a way that is human-centered, equitable and
culturally responsive. Al-learning, blended courses and digital resources can extend
access and enhance formative feedback, pedagogically, however, in a way that requires
the teacher's guidance, the needs of the learners in the local context and intercultural
dialogue. Digital intercultural education can serve as a support for the teaching and
learning process, teacher capacity building, socio-cultural exchange and cooperation in
the STEAM field between China and Uzbekistan.

The conference version is a shortened version of the discussion and of the
institutional data which could not be reproduced. As a point of main contribution, it
claims that there is a strategic change: Chinese language education needs to be used
not only as a medium of cultural representation, but also as a medium of digital,
intercultural and future-oriented cooperation. Future studies should explore the
implementation in the classroom, learning outcomes, teachers' readiness and the ethical
regulation of the use of Al in Chinese language learning in Central Asia.
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CTBOPEHHHA ITICUXOJIOI'TYHO OPIEHTOBAHOI'O
BE3IIEYHOI'O OCBITHBOI'O CEPEJOBHULIA AK
CKIAJJOBA ®OPMYBAHHA IICUXOJIOI'O-
NEJATIOI'TYHOI KOMIIETEHTHOCTI

Haabryii Inna

acripaHT

['myxiBChKHI HAITIOHATLHUN TTearOT1YHII

yHiBepcuteT imeH1 Onekcanpa Jlosxenka, M. ['yxiB, Ykpaina

Jlist BoockoHasieHHsT Mpo(deciifHOl MATOTOBKM MalOyTHIX Y4YUTENiB Ol0yorii
Oyna po3poOieHa MeToauka (OpPMyBaHHS iXHBOI  IICHXOJIOTO-TIEAaroriyHol
KOMIIETEHTHOCTI, 110 TPYHTYETHCS HA peajtizallii BU3HAYEHUX MEJaroriyHux YMOB.

[lepmior0 BHU3HAYAJIBHOIO YMOBOIO (OPMYBaHHS TICHXOJOTO-TIeIaroriyHol
KOMIIETEHTHOCTI MalOYTHIX y4WTENIB O10JI0T1i, SIKa BIUIMBAE HA CTAHOBJIEHHS BCIX Il
CKJIQZIOBUX, € CTBOPEHHS IICUXOJIOTIYHO OPIEHTOBAHOTO OE3MEYHOr0 OCBITHHOTO
CepeIOBHIIIA.

[lim dYac cTBOpEHHS TAaKOrO CepeloBUIlla OyaM BpaxoBaHI KOMITIOHEHTH
MICUXOJIOTIYHO OPIEHTOBAHOTO OE3MEYHOI0 OCBITHHOTO cepefoBulia (Cy0’€KTHUH,
aKC10JIOTTYHO-CMUCIIOBUH, 1H(HOPMAIITHO-3MICTOBUHN, OpraHizaliiHo-1iAIbHICHUN Ta
MPOCTOPOBO-MIPEAMETHUM ), SIKI MM PO3IJISJIAEMO Y B3a€MO3B’s3Ky. Bapto Takox
HAaroJIOCUTH, 110 HOro po30y/10Ba MOXKJIMBA 32 YMOBH JISUIBHOCTI BCIX CTPYKTYPHUX
IIIPO3/IUTIB 3aKJIa Il BUIIOT OCBITH.

BaxxnuBuM acmnekTOM TMCHUXOJIOTIYHO OPIEHTOBAHOTO OE€3MEYHOI0 OCBITHHOTO
cepenoBuia € woro miamoriuHicte. Ha mymky FO. 3amasiit «l{enTpanbaum cepen
CTPYKTYPHUX KOMIIOHEHTIB OCBITHBOT'O CEPEOBUIIIA € MICUXOJIOTTUHUNA CKIaAHUK — II€,
HacamImepes, XapakTep CIUIKYBaHHS Cy0’€KTIB OCBITHHOTO MpOLieCy (COIlladbHUM Yu
KOMYHIKaTUBHUN KOMIIOHEHT y TepMiHaxX pi3HUX ydeHux)» [1, c. 123].

M1KOCOOMCTICHI CTOCYHKHM Yy 3aKjajil BUINOI OCBITH OXOIUTIOIOTH BUKJIaJaviB,
CTYJICHTIB, aJAMIHICTpaIlll0o, OpraHW CaMOBPSJAYBaHHS, HAyKOBI CIUJIBHOTH,
YUUTENTiB-IPAKTUKIB, POOOTOABIIIB Ta iHIIMX YYaCHHUKIB OCBITHBOI'O MPOIECY. IXHs
B3aeMO/Tis (popMye MTiajor Ha Pi3HUX PIBHSX, IO 3a0€3MeYy€ OCHOBY ISl IIO3UTHBHUX
TpaHchopmarliil y KOTHITUBHINM, €MOIIHHIN Ta MOBEIIHKOBIH cdepax.
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@®opMyBaHHS TICHXOJIOTO-TIEIarOriYHOT KOMIIETEHTHOCTI MalOyTHIX YUYWTEINIB
O1oJIOTii  CYMPOBOJIKYBAJIOCS OpraHi3ali€l0 MiXKOCOOMCTICHOTO CHUIKYBaHHS MiX
y4acCHUKaMH OCBITHBOTO Tiporiecy. [l [bOro MpOBOAMIMCA KOHCYJbTallii 3
BUKJIaJIadyaMu, KypaTopaMu, CTyJCHTCHhKUM CaMOBPSIyBaHHSAM Ta CTapOCTaMH TPYII,
K1 BAKOHYIOTb POJIb HOCIiB ICUXOJIOTTYHUX LIHHOCTEHN 1 KOOPAMHATOPIB Me1aroriyHol
TisTbHOCTI.  Byno akmeHToBaHO, IO CTAHOBJIEHHS TICMXOJIOTIYHO CIHPSMOBAHOT
0COOUCTOCT1 3a0€3MeUy€EThCs B3aEMO/IIE€I0, 3aCHOBAHOIO Ha TOOPO3UWINBOCTI, MTOBa3I,
TBOPUIM CHiBIpalli, CAMOCTIMHOCTI Ta IParHeHH1 0 CAMOPO3BUTKY 1 caMopeatizallii.

BaxxnuBy posib y CTBOpEHHI SIKICHOI CyO’€KTHOI B3a€MO/IIi B TCHUXOJOTIYHO
OpIEHTOBAHOMY O€3ME€YHOMY OCBITHBOMY CEPEIOBHILI BIJIrpa€ OCOOUCTICTH
BUKJIa/nada. ToMy J0 HBOTO BHCYBAaIOThCS Takl BUMOTH: MOIH(GOPMOBAHICTH MO0
I00aJbHUX TICUXOJIOTTYHUX MPoOsIeM, 0013HAHICTh Y cdepl MCUXIYHOTO 370pOB s Ta
MICUXOJOTIYHOI MIATPUMKH; HASBHICTh KOMIUIEKCY MNPOQPECIHHUX MCUXOIOTIYHUX
3HaHb 1 TPAKTUYHUX YMiHb; COOPMOBAHE CTABJICHHS JI0 OCOOUCTOCTI SIK J10 HAaWBHIIOT
IIHHOCTI; 3/IaTHICTh JI0 aJ€KBATHOI B3a€MO/IIi 3 YYaCHUKAMHU OCBITHBOTO MPOILIECY Y
noOyToBil Ta mpodeciiiHii cdepax KUTTSA; BOJOIHHSA aBTOPUTETOM Ta IMIIHKEM
IICUXO0JIOT-II€JaroriyHo0 KOMIIETEHTHOI OCOOMCTOCTI.

AKC10JTOT19HO-CMUCIIOBHMA KOMITOHEHT TICUXOJIOTIYHO OpPIEHTOBAHOTO
O€3MEYHOr0 OCBITHBOI'O CEPEIOBHINA 3a0e3MedyrTh BIIAUI BHUXOBHOI pPOOOTH,
CTYJICHTCbKE CaMOBPSAYBaHHS, HAYKOBE TOBApPHCTBO Ta TYPTKH, SKi (POPMYIOThH
BUXOBHUU TIPOCTIpP, KYyJIbTypy ¥ pHUTyald, OPraHi3OBYIOTh IICHXOJIOTIYHY Ta
MPOCBITHUIBKY JISJIbHICTD 1 CTUMYJIIOIOTh HAYKOBY aKTUBHICTH 3T1HO 3 LIIHHOCTSIMHU
3aKja/Ii BUIIOI OCBITH.

Ha ¢akynprerax, 1mo 3A1HCHIOIOTh MIATOTOBKY MalOyTHIX y4uTesiB 010JI0Tii,
Oynmo po3polOiieHo W peai3oBaHO HHU3KY BHUXOBHHX 3aXOJiB TICHXOJOTIYHOTO
cupsimyBaHHs. KpiM TOro, yKiajgeHO KajJeHAap TICUXOJOTIYHUX aKIIHd Jis
CTYJIEHTIB-010JIOTIB, y4acTh y fKUX 37400yBayl OCBITM MOTIJM Opatu gk y (opmari
OYHOTO 3aTy4YEeHHS, TaK 1 IUCTAHIIIIHO.

@opMyBaHHS ~ ICHXOJIOTIYHO  OpPIEHTOBAHOIO  OE3MEYHOTO  OCBITHHOTO
CepelloBUIlla 3YMOBHWJIO TOTpeldy Yy mcuxosorizamii mpodeciiiHol MiAroTOBKA
MaiOyTHIX yduTemiB 010J10Tii. Y 1IbOMY KOHTEKCTI 000B’SI3KOBI OCBITHI KOMIIOHEHTHU
OyJI0 JOIMOBHEHO ICHUXOJOTIYHUM 3MICTOM, PO3pO0JIEHO BHOIPKOBI AMCIMIUIIHM,
CIPsIMOBaHI Ha PO3BUTOK TICHXOJOrO-MEJAaroriyHol KOMIETEHTHOCTI, PO3IIUPEHO
TEMaTUKy KYpCOBUX Ta BHUIIYCKOBUX KBali(piKaliHHUX POOIT MCUXOJIOTIYHUM
BEKTOPOM, a TaKOX OPTaHi30BaHO TIICUXOJIOTIYHY HAyKOBO-IOCHTIIHY MisUTbHICTH
3100yBaviB OCBITH.

[TcuxonoriaHo opieHTOBaHE OE3MEYHE CEPeOBUIIE TIepeadayae AUCTAHITIITHE Ta
3MillIaHe HABYAHHS HA OCHOBI €NEKTPOHHUX IaTdopm. s 11poro CTBOpEHO €1HHE
ocBiTHE cepenonuiie B Google Classroom 3 moBHUM METOIUYHHM 3a0€3ICUCHHSIM —
B1JT JICKIIIH 1 Mpe3eHTAaIliid IO TeCTIB Ta MUTAaHb JJIs1 KOHTpomro. ColliaabHi Mepexi Ta
KOMYHIKAI[ii{Hl THCTPYMEHTH BUKOPUCTOBYBAIMCS [JIsl MOLIMPEHHs 1HPopMaLii mpo
MICUXOJIOTIYHE MpaBo, Oe3MeyHe CepeOBHILE, 3JOPOBUI CHOCIO KUTTA Ta KaJeHIap
IICUXOJIOTTYHUX aKI[1ii.
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VY NCHUXOJIOTIYHO OPIEHTOBAHOMY O€3MEYHOMY OCBITHBOMY CEpPEIOBHILI OYJ0
peai3oBaHO PI3HOMAHITHI BUAM Ta (POPMHU IICUXOJIOTTYHOI AISUTBHOCTI, CIPSIMOBAH1 Ha
PO3BUTOK MPOdheciitHOT KOMIIETEHTHOCT1 1 0COOMCTICHOT rapMOHIi 37100yBayiB OCBITH.
Jlo HEX HaneXanu MPAKTUYHI Ta TPEHIHTOBI 3aHATTS, MPOXO/KEHHS IMeIaroriyHol
NpPaKTUKH, Y4acTh Yy CeMIHapax, KOH(EPEHIiSX 1 HAyKOBO-NMPAKTUYHUX 3aX0Jlax
(«BigmoBimanbHe CIOKUBAHHS, «30POBUI CTIOCIO XUTTS», «["apMOHist 0COOMCTOCTI:
dhopMyBaHHS TICUXOJIOTIYHOT €TUKNY, «IIcHX0IoriyHe MUCIICHHS 1 TBOPUYICTHY TOIIIO),
MalcTep-KiIach, TBOPYI TPOEKTH TICHXOJOTIYHOTO CHPSIMYBaHHSI. 3HAYHY pOJIb
BIJIICPaBaIM TICUXOJIOTIUHI akiii Ta Quemmodu («Po3ipBU CTOCYHKH 31 CTPECOMY,
«YKpaiHa mouynHaeThes 3 Te0e», «/leHb MCUXO0MOTTYHOI MATPUMKNY), @ TAKOXK 3aXO0AU
3 o0OJamTyBaHHS KOM(OPTHOTO OCBITHBOTO MPOCTOPY, IO CHPUSIIA (POPMYBAHHIO
aTMoc(depu JI0BIpH, B3aEMOITOBAru Ta MCUXOJIOTIYHOI OE3MEeKH.

[TpocTtopoBo-nipeamMeTHUI KOMITOHEHT  TICUXOJIOTi4HO OpIEHTOBAHOTO
0e3IeYHOro OCBITHBOTO CEPEAOBHINA Y 3aKiIa/l BUIOI OCBITH Niependayae CTBOPECHHS
1H(paCTPyKTypH, AKa CIIpHsIE (hopMyBaHHIO MICUXOJIOTO-TIeAaroriyHo1
KOMIIETEHTHOCTI Ta miaTpuMye armochepy noBipH i Oesmekn. Mjgerbes mpo
MaTeplalbHO-TEXHIYHY 0a3y, TOOYTOBI YMOBH, IICUXOJOTTYHO KOMPOPTHUN AU3ANH Ta
BIJIMTOBITHE 00JIaTHAHHS TPUMIIIeHb. KokeH OCBITHIHM 3aKiiaj] Ma€ BIACHHUHN MOTEHITIAT
IUIsl 3a0€3MeUeHHs TAaKOro CEepefOBHINA, IO Ppeai3yeThCsi 4epe3 BIPOBAIKECHHS
MPUHIUIIB CTAJIOI0 PO3BUTKY, BUKOPUCTAaHHS O€3MEYHUX MaTepialiiB 1 TEXHOJIOTIH, a
TaKOXX TICHMXOJIOTIYHO OpIEHTOBAHE JIEKOpaTUBHE i i1HQoOpMalliiiHe 037100JCHHS
IPOCTOPY.

Takum 4dYHHOM, CHEMIAIBHO CIPOEKTOBAHE TICHXOJIOTIYHO OPIEHTOBAHOTO
0€3MEeYHOr0 OCBITHBLOT'O CEPEIOBUIIA B 32K/l BUIIIOT OCBITH, BIJITPA€E KIIFOYOBY POJIb
y 3abesneueHHi (HOpPMYBaHHS TICHXOJOTO-TIEArOTIYHOT KOMIIETEHTHOCTI  Ta
BHUCOKOSAKICHOT (paxoBOi MIATOTOBKM MailOyTHix Oiojorii. Lle cepenoBuiie noennye
npodeciiiHuii pO3BUTOK 3 OCOOMCTICHUM 3pPOCTAHHSM, YPaxOBYIOUM 1HAMBITyallbHI
OCOOJIMBOCT1 CTYACHTIB, CHPUSIIOYM 3aJOBOJICHHIO iXHIX TOTped y mpodeciitHomy
CaMOpO3BUTKY, CAMOBJIOCKOHAJIEHH1 Ta camopeanizauii. DopMyBaHHS NCUXOJIOTTYHUX
IIHHOCTEH, TPAIUILiH 1 KyJIbTYypH, CTBOPSHHS MOMXJIMBOCTEH JIsl TOCITIIKEHB, YUaCTi B
pi3HUX (opMax TCHXOJOTIYHOI JISUTBHOCTI, BHUKOPHUCTAHHS  PI3HOMaHITHUX
MeJaroriyHuX 3aco0iB 1 (opM CHUIKYBaHHS Ta B3aEMOJAIl — yce 1€ CIpHUse
(dhopMyBaHHIO IUTICHOT ICUXOJIOTTYHO OPIEHTOBAHOT 0COOMCTOCTI, TOTOBOT 10 aKTUBHOT
MaiiOyTHBOI IICUXOJIOTO-TIEarOT14HOI JISITBHOCTI.

CnucoK BUKOPHCTAHUX JIZKepPeJT
1. 3amaziit FO. ®opMyBaHHS NCUXOIOTTUHO OE3MEYHOTO OCBITHHOT'O CEPEIOBHUIIA B
3aKJIajl OCBITH: aCIEKTH JISUIBHOCTI TICUXOJIOTIYHOI ciyx0n. HaykoBo-MeToauuHuii

xKypHan «Jlxxepeno menaroriynux iHHoBauid" Nel/2023.Tema Bumycky «besneuna
ocitay. C. 122-126.
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HCUXOJIOT'O-TIEJAT'OI'TYHI OCHOBHA
HABYAHHSA NEPEKA3Y B IOYATKOBIU IIKOJII

I'ipusik Ceitiiana IlerpiBaa

JOKTOp (hioNoriYHNX HAYK, Tpodecop
boxonko borgan AnapiiioBuy

3100yBay BHUILOT OCBITH MariCTepChbKOro piBHS
JporoOunibkuii Aep>KaBHUM Me1aroriayHui
yHiBepcuTeT iMeH1 IBana @panxka,

Jporoouy, Ykpaina

MeToauKa BUKIIaaHHs YKpaiHChKOT MOBH — IeIaroriyHa Hayka. [i megarorignmuii
XapakTep BU3HAYAE€TbCA TUM, IO O0'€KTOM ii JOCHIIKEHHS € IPOLEC 3aCBOEHHS
YKpaiHChKOT MOBH B yMOBax IIKITbHOTO HaBYaHHS. L[eHTpaabHUM acmekToM IbOTo
IPOLECY 3AUIIAETHCS HABYAaHHS, SIKE, Y KOMIIEKC] 3 BUXOBAHHSAM, CTAHOBUTH OCHOBY
negaroriki. BogHoyac, MeTonnMKka BUKIAIaHHS MOBU 30CEPEKYETHCSI BUKIFOUHO HA
dbopMmyBaHHI Teopii HABYaHHS CaMe€ yKPaiHChKOI MOBH, IO BH3HAYa€ ii MPEAMETHY
crienudiky.

®opMyBaHHS TEOPETUYHUX 3aCaj] METOIAMKH 3/11HCHIOETHCS Ha OCHOBI BUBYCHHS
3aKOHOMIPHOCTEH HaBUYaJBHOTO IMPOIIECY, aHAI3y HOro poji B OCBITHIM cUCTeMI Ta
OLIIHKM OprasizauiifHux (opM HaBYaHHS YKpaiHChbKOi MoOBH. IIpakTnuHa peanizawis
1i€i Teopii IPyHTYETHCSA Ha BU3HAYCHHI peKOMEHAIlIN 1040 pOOOTH IeAaroriB: BOHU
MalOTh KepyBaTHCS OOIPYHTOBAaHMMH METOJAMYHUMHU TIPUHLMIIAMHA W oOupaTH
ONTHUMAJbHI IHCTPYMEHTH JI1 aKTHBI3allii Mi3HABaJbHOI AISIBHOCTI Y4yHIB. OKpiM
HAyKOBIIIB, 3HAYHUIM BHECOK Y PO3BUTOK METOAMUKH POOJIATH yUUTENI-IIPAKTUKHU, SKI
NepeBIPSAIOTh €PEKTUBHICTh 1HHOBALIMHUX NEAAroriyHuX 17l y peanbHUX yMOBax
OCBITHBOT'O TIPOIIECY.

«Sk 1 Oyp-sika iHIIAa HayKa, — 3a3Ha4yatoTh M. Haymuyk 1 O. I'y3ap, — meToauka
BUKJIQJIaHHS YKPaiHChKOT MOBHU 0a3ye€ThCsi Ha 3araibHO(PUIOCOPCHKUX MPHUHITUTIAX
nizHanHsa. [l mpunnunu  QopMyroTh 1i METOJOJIOTIYHUN amapar, KIHYOBUM
KOMIIOHEHTOM SIKOTO € JI1aJeKTHKO-MaTepialiCTUYHE PO3YMiHHS CY0'€KTHO-00'€KTHUX
BIJIHOCHH 1 TEOpIi Mi3HABaHHS HaBKOJIUIIIHBOTO CBITY [5, §].

3MICT HaBYaHHS JIT€d YKpaiHCbKOI MOBHM B KOXXHOMY 3 YOTHUPBOX KJIACIB
perJaMeHTYEThCS MPOTrPaMol0 3 YKpaiHChKOT MOBH, Y SIKIi KOHKPETU3YIOThCS OCHOBHI
OCBITHI LTI Ta MEpPeNiK 3HaHb, YMIHb 1 HABUUOK, SIKI HEOOX1IHO c(hopMyBaTH B YUHIB
6-9 piuHoro Biky. Y mporpami TakoX BU3HAYAETHCS OUIKYBAaHHUM PIBEHb 3HAHb, SIKUX
MaloTh JOCATHYTH YyuHI. KOHKpeTu3amiss 3MICTy HaBUaHHS 3A1MCHIOETBCS 3a
JOTIOMOI'OI0 HaBUYAJIbHUX MarepiaiiB, MPEACTaBICHUX y OyKBapsx, MAPYYHHKAX 3
YKpaiHCbKOI MOBM Ta YWTaHHS, KHUTraxX JUIsl MO3AaKJIACHOTO YMTaHHA. MeToanyHi
peKOMEeHAAIlli 111010 OpraHi3allli OCBITHROTO MPOIECY, BUOOPY ONTUMAIBHUX METO/IIB
1 MpUITOMIB BUKJIQTAHHS, a TAKOXK JIOCATHEHHS OCBITHBO1 Ta BUXOBHOI METH HAJAIOThCS
y crieliaJIbHUX MOCIOHMKAX JIs TIeJaroriB.
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EdextuBHicTh po0OTH HaJg TEpeKa3oM 3HAYHOIO MIpPOI0 3aJE€KUTh  BiJ
ypaxyBaHHS TICHXOJIOTIYHUX 1 TMEJAaroriyHuX OCOOJMBOCTEH MOJIOAIIUX IITKOJSAPIB.
[lepeka3 — ne ckiajaHMA BUJI MOBJIEHHEBOI JISUIBHOCTI, SIKUM MOTpeOye B3aeMomii
PI3HHX TICUXIYHUX MPOIIECIB: CIIPUUMAHHS, yBary, Mam'sTi, MUCJIICHHS Ta MOBJICHHSI.

IIcuxonor I'. KocTiok J0BOAMB, IO MOBJIEHHS — II€ OJAWH 13 HAaWBa KIMBIIINX
3ac00iB PO3BUTKY MHCJICHHS TUTHHU. Y MOJIOANMIOMY IIKITAHOMY BiIli BiZOyBa€ThCs
1HTEHCHBHE (DOPMYBaHHS CIIOBECHO-JIOTTYHOT'O MUCJIEHHS, 110 CTBOPIOE CIIPUSITIIMBI
YMOBH JIJISI OBOJIOJIIHHS HABHYKAMH TIEPEKa3yBaHHSI.

CrpuiiMaHHsI TEKCTY € MEePIIUM eTaroM poOOTH HaJl TepeKa3oM. Y YeHb IIOBUHEH
HE JIMIIe TMOYyTH ab0 MPOYUTATH TEKCT, a ¥ YCBIJIOMUTH HOTO 3MICT. SKICTh
CIpHUIMaHHS 3aJICKUTH BiJl PIBHS PO3BUTKY YBaru Ta MOBJICHHEBOTO JIOCBITy AUTHHH.
Tomy BuMTenb Mae 3a0€3MEUUTH HAJEKHY MOTHUBAIIIO JI0 CIyXaHHS W PO3yMIHHS
TEKCTY.

He menm Baromy posb Bimirpae nmam'site. [lin dyac mepeka3y y4eHb BiITBOPIOE
3MICT TEKCTY, COMPAIOYKMCh HA CIYXOB1, 30pOBI Ta JIOT14HI 00pa3u. PO3BUTKY mam'sari
CIPUSIOTH PI3HOMAHITHI METOJINYHI TPUHOMH: TTOBTOPHE YMTAHHS TEKCTY, CKJIaIaHHS
1J1aHy, 1001p 3arojioBKIB 0 YACTUH TEKCTY, BAKOPUCTAHHS LTFOCTpPALLiil.

Baxx1uBuUM MCUXIYHUM MPOLIECOM € MHUCIEHHS. YYH1 aHaI3yIOTh 3MICT TEKCTY,
BU3HAYAIOTh IPUUYMHHO-HACIIKOBI 3B'SI3KH, y3arajJbHIOIOTH 1H(POpMAaIlito Ta Oy1yI0Th
BJIaCHE BHCIJIOBIIOBaHHA. CaMe TOMy NepeKka3 po3IifalTh sK e€()EeKTHBHUMN 3aci0d
PO3BUTKY PO3yMOBHX OIEparliil MOJOAININX IIKOJISPIB.

[TenaroriyHor0 OCHOBOIO HaBYAaHHS IIepeKa3dy € JOTPUMaHHS IPUHIIHITIB
CUCTEMATUYHOCTI, JIOCTYIMHOCTI, HAOYHOCTi, CBIJIOMOCTI Ta AaKTHUBHOCTI YYHIB.
BianoBigHO A0 UMX OPUHIMMIIB YYUTENb MOCTYNOBO YCKJIAQJHIOE 3aBIAHHS: BIJ
MPOCTUX YCHHUX MEpeKa3iB 0 TBOPUUX 1 TUCEMOBHUX POOIT.

Oco6nuBoro 3Ha4eHHs HA0yBa€ CTBOPEHHS CIPHUATINBOI aTMOchepu Ha ypoIl,
sKa CTUMYJIIO€ MOBJICHHEBY aKTHUBHICTD JiTeH. 3a0XOUYEHHS JI0 BUCIIOBJICHHS BIACHOT
JTYMKH, JOOpO3WWINBA OIIHKA Pe3yibTaTiB poOOTH Ta MIATPUMKA 1HIWUBITYyaTbHUX
YCHIXIB COPUSAIOTH POPMYBAHHIO MMO3UTUBHOT MOTHUBAIIIT O MOBJIEHHEBOI T1SNIBHOCTI.

YuTaHHA Ta MHCHMO HaJeXaTh 10 BUIIB MOBJICHHEBOI MISJIBHOCTI, TOMY W
BIJIMOBIHI HAaBUYKK HEOOXIHO PO3TJAIaTH SK CKJIAI0BY YaCTHHY MOBJICHHEBUX
KoMmeTeHli. Pazom 13 TUM (opMmyBaHHS MO3UTUBHOI MOTHBAIl JO OBOJOMIHHS
YUTAHHSAM 1 MHUCHMOM Yy JITEH MOJIMBE TUIbKH 32 YMOB CTBOPEHHS JOOPO3WUWIMBOL
aTMoc(epu Ha ypoKax.

Ha cydacHoMy erami pO3BHTKY IOYaTKOBOI MOBHOI OCBITH TepeKas
PO3MIISAIAETHCS K OJWH 13 HalePEKTUBHIMIUX METOAMYHHX 3acO0IB PO3BUTKY
3B'I3HOTO MOBJCHHA MOJIOAIINX IIKONApiB. MOro 3HAYYNICTH 3yMOBIICHA
KOMILJIEKCHIM BIUIMBOM Ha (pOpMyBaHHS KOMYHIKaTMBHOI KOMIIETEHTHOCTI YYHIB,
OCKUIBKHA B IPOLIECI BUKOHAHHS LILOI'O BUIY POOOTH OJHOYACHO PO3BHUBAIOTHCS BCI
OCHOBHI BHJIM MOBJICHHEBOI TISUTBHOCTI: ayXiFOBaHHS, YUTAHHS, TOBOPIHHS Ta MMHCHMO.
Came iHTerpailisi 3a3Ha4eHUX yMiHb 3a0e3leuye LUTICHE OMaHyBaHHS MOBIJIEHHEBOI
TSUTBHOCTI Ta cripusie €(h)eKTUBHOMY 3aCBOEHHIO MOBHUX 1 MOBJICHHEBHUX 3HAHb.

Y HayKOBO-METOJMYHIN JIITEpaTypl NEepeKka3 BU3HAYAIOTh K BIATBOPEHHS 3MICTY
MPOYUTAHOTO a00 MOYYTOr0 TEKCTYy BIIACHUMHU CJIOBaMHU 31 30€pEKEHHSIM MOT0
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OCHOBHOI JTyMKH, JIOT1KH BUKJIQAY 1 KOMITO3UIIHOT CTPYKTYypH. BukoHaHHS mepekasy
nepegabavae He MEXaHIYHE BIATBOPEHHS 1HQopMalii, a il OCMHCIEHHS, aHai3,
y3arajibHEHHsI Ta MOBJIEHHEBE O(GOPMIIEHHS BIANOBIIHO /10 KOMYHIKaTHBHOIO
3aBHaHHA. Y 3B'S3Ky 3 IIUM ME€pPEKa3 BUCTYNA€E HE TUTLKH 3aCO00M TEPEBIPKU PiBHS
pPO3YyMIHHSI TEKCTy, a ¥ €(QEeKTUBHUM IHCTPYMEHTOM PO3BUTKY MOBJIEHHEBOI Ta
MUCJICHHEBO1 TISUTPHOCTI YYHIB.

MeToardyHO TpaMOTHO OpraHizoBaHa po0OoTa HajA TNepeka3oM 3ale3nedye
(opMyBaHHS B MOJIOAIIUX IIKOJISPIB YMIHHSA YBaXKHO U IIUIECHPSIMOBAHO CIPUUMATH
MOBJICHHSI Ha CIIyX 1 IiJl 4ac YUTaHHS, BUIUISITH CMHCIIOBI KOMIIOHEHTH TEKCTY,
BCTAHOBJIIOBAaTH TMPUYMHHO-HACIIJIKOBI Ta JIOTIYHI 3B'SI3KM MDK MOro 4YacTHUHAMH,
YTPUMYBAaTH B MaM'sITi K 3MICTOBY, TaK 1 MOBHY 1H(OpMAIIil0, & TAKOK CaMOCTINHO
BIITBOPIOBATH 1i B YCHIH abo muchMOBIM ¢opmi. BomgHouac yuHI 3aCBOIOIOTH
0COOJIMBOCTI TEKCTOTBOPEHHS, yIOCKOHAIIOIOTH CIOBHUKOBHH 3amac, rpaMaTHuyHy
MPaBUJIBHICTD 1 CTUIICTUYHY JOPEUYHICTH BIACHOTO MOBJICHHS.

Oco0suBYy poib nepekas Biairpae y GopMyBaHHI HABUYOK ayA10OBaAHHS, OCKLIIbKH
came 1ei Bung poboTm mepenbavae  aKTUBHE  CIyXaHHsS, OCMHCIICHHS,
3amam'sTOBYBaHHS Ta MOJAJblly IHTEpPHpETalil0 OTpMMaHoi  1H(dopMarlii.
CdopmoBaHicTh 3a3HaYEHUX YMIHb € HEOOXITHOI TMEPEeIyMOBOIO YCIIITHOTO
HAaBYaHHS HE JIMIIE HAa ypOKaxX YKpaiHCbKOI MOBHU, a W MiJ 4ac OMaHyBaHHS IHIIUX
OCBITHIX rany3ei, 10 MIATBEPIKYE BAKIMBE MICIIE MEPEKa3y B CUCTEMI PO3BUTKY
KOMYHIKaTHBHOT KOMIIETEHTHOCT1 MOJIOJIIIUX IIKOJISIPIB.

JI. Bap3aiipka BBaxae, 110 «I[IHHICTh IlepeKa3y B TOMY ¥ MOJsrae, 1o 1e oJHa 3
HebaraThbOX BIPAB, AKI CTBOPIOIOTH 1/I€alIbHI YMOBH JIJIsi TPEHYBAHHS MOBJICHHEBUX 1
MUCJIEHHEBUX MEXaHI3MIB B yMOBaX B3a€MOIIOB'A3aHOTO HAaBUAaHHS BCIX OCHOBHUX
BU/IB KOMYHIKaTHUBHOI JISUTbHOCTI. 3HAUE€HHS NEpeKa3iB MOJATae 1 B TOMY, 10 BOHH
pPO3BUBAIOTH MaM'siTh AiTell. HeoOXiaHICTh 3anmam'iTaTé TEKCT, MOBHI 3aCO0M B HbOMY
aKTUBI3YE 1 3MIITHIOE MeXaHi13Mu mam'sti» [1, 93].

[Tepeka3 mociae BaXJIUBE MICIIE B CHUCTEMI PO3BHUTKY 3B'I3HOTO MOBJICHHS
MOJIOJIIIUX TIKOJISIPIB, OCKUJIBKM BHUCTYIIA€ HEOOXIHUM €TaroM IMIATOTOBKH J10
CaMOCTIHHOT MOBJIEHHEBOI [ISJIBHOCTI, 30KpeMa HAalHUCaHHS TBOPIB 1 CTBOPEHHS
BJIACHUX YCHUX Ta NHCHMOBUX BHUCJIOBIIOBaHb. BUKOHaHHA TMepeka3iB CHpHUsE
MOCTYIIOBOMY TIEPEXO/Y YUYHIB Bijl pEPOAYKTHBHOTO BiITBOPCHHS TOTOBOTO TEKCTY
710 CAMOCTIMHOTO CTBOPEHHS 3B’SI3HMX BHUCJIOBJIIOBaHb, IO € OJHHUM 13 MPOBITHUX
3aBJaHb MOBHOI OCBITH B ITOYATKOBIN IIKOJII.

EdexTuBHICTh IEpeKasy SK AUTAKTUIHOTO 3aC00Y 3HAYHOIO MIPOIO 3aJIEKHUTH Bil
METOJMYHO TMPABUJIBLHOI OpraHizaiii poOOTH HajJ HUM. Y TpoIlecl HaBYaHHS Y4HI
OBOJIO[IBAIOTh YMIHHSIM  aHANI3yBaTH CTPYKTYpPy TEKCTy, BH3HAYaTH MOTO
KOMITO3UIIIHI €JIEMEHTH, BCTAHOBJIIOBATH JIOT14YH1 3B'SI3KM MK OKPEMHUMH YaCTHHAMU,
BUJIUISITU OCHOBHY Ta JIPYrops/iHy iHdopmMallito, 100upaTu BiANOBIIHI MOBHI 3ac00u
mutst 11 BinTBopeHHs. Takuii miaxia 3a0e3nedye MOCTYNOBUM Mepexiy] B/l CIpUiMaHHS
IUJIICHOTO TEKCTY JI0 YCBIOMJIEHHS MOT'0 3MICTOBOI Ta MOBHO1 OpraHi3ailii, a BiJiITak —
70 CaMOCTIMHOTO # OCMHUCIEHOro BiATBOpeHHS iHopmarii. [lepBuHHMIT TekcT y
[bOMY TIPOIEC] BUKOHY€E (PYHKI[1}0O MOBJIEHHEBOIO 3pa3Ka, Ha SIKUW CIIUPAETHCS YUCHb
17 4yac opMyBaHHs BJIACHUX YMIHb Oy/lyBaTH 3B’ 3HE BUCIIOBIIFOBAHHS.
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VY cydacHiii JIHTBOJAUIAKTHII TTEpeKa3 PO3TISIAETHCS HE JIUIIE K MPAKTUIHUN
METO/I HaBYaHHSI YKpPAiHCbKOI MOBH, a i AK epeKTUBHHI 3acid popMyBaHHS MOBHOI,
MOBJICHHEBOT Ta KOMYHIKaTHBHOI KOMIIETeHTHOCTeH. PoboTa Haj mepeka3oMm CIpuse
3aCBOEHHIO YYHSMH HOPMAaTUBHUX MOBHHUX 3ac00iB, PO3BUTKY UyTTS MOBH,
30aradeHHIO CIIOBHMKOBOTO 3arlacy, YIOCKOHAJICHHIO TpPaMaTUYHOI MPaBUIBLHOCTI |
CTHJIICTUYHOI JIOPEYHOCTI MOBJICHHs. BojHOYac BaXIMBUM 3aBIaHHSM YUUTEIS €
10061p 3MICTOBHO I[IHHMX 1 MOBHO JJOCKOHAJUX TEKCTIB, OpraHizarlis iX OCMHCICHOTO
CIpHUIMaHHs, a TAKOX CTBOPCHHSI HABYAJILHUX CUTYaIlil, SKi CTUMYJIIOIOTh aKTHBHE
BIJITBOPEHHSI aBTOPCHKOTO BUCIIOBIIOBAHHS.

Bapto HaromocuTH, 110 mepeka3 He 3BOJMTHCS JI0 MEXaHIYHOTO BiJITBOPEHHS
TEKCTy YH 3araM'ITOBYBAHHS OKPEMHX MOBHUX KOHCTPYKI{il. Joro BHKOHAHHS
nepeabavae CKJIQAHY I1HTEJIEKTYaJbHO-MOBIIEHHEBY MISUIBHICTH, SIKA OXOILIIOE
CIpUiIMaHHS, OCMHUCJIECHHS, aHalli3, y3araJbHCHHS, BilOip MOBHHX 3aco0iB Ta iX
BUKOPHUCTAHHSI BIIMOBIIHO O KOMYHIKaTUBHOTO 3aBaaHHsA. CaMme ToOMy Iepekas — 11e
TBOPYUI BUJ HABYAJIBHOI A1ISUTBHOCTI, MiJl Yac SIKOi YU4€Hb HE TUIbKU BIATBOPIOE 3MICT
aBTOPCHKOTO TEKCTY, a W JIEMOHCTPY€E piBeHb C(POPMOBAHOCTI MOBIICHHEBUX YMiHb,
TEKCTOTBOPYMX HABUYOK 1 3/TaTHOCTI JI0 CBIJJOMOTO BUKOPUCTAHHSI MOBHMX 3aCO0iB.
®opMyBaHHS TaKHUX yMiHb — 1€ TPUBAIMN MEJAroriyHUil Mmpolec, o MmoTpedye
CUCTEMATUYHOI, HIJIECIPIMOBAHOT Ta METOJUYHO OOTPYHTOBAHOI pOOOTH BUUTEIIS.

M. Ilpoup i A. 3umynbpAiHOBa 3a3HA4YaIOTh: «Y TMOYATKOBHX KJlacax MEpeKasu
KJIaCU(IKYIOThCS TaK:

— 3a C10cOOOM BUKOHAHHS — YCHI i MUCEMHI;

— 3a BIJHOIIECHHSM JI0 00CSTY Ta 3MICTY BUXIJTHOTO TEKCTY — J€TajbHI i CTHUCTI
BHOIPKOBI, 13 TOJIATKOBUM 3aBIaHHSM;

— 32 METOI0 BUKOHAHHS — HaBYaJIbH1, HABYAJILHO-TPEHYBaJIbHI, KOHTPOJIbHI,

—3a CTYIEHEM Yy4acTi YYHIB y nepeaadl 3MICTy — KOJIEKTUBHI, HAIMlIBCAMOCTIHHI,
CaMOCTIHHI:

—3a CKIQJHICTIO MOBHOTO 3aBIaHHA — 3 JICKCHYHUM, TpaMaTUYHUM,
CTHITICTHYHUM;

— 32 CIIPUHAHATTSAM BUX1THOTO TEKCTY — MPOYUTAHOTO, CIPUAHSITOTO 30POM TEKCTY,
MOYYTOT0, COPUMHSITOrO HAa CIYX TEKCTY;

— CIIPUAHSITOTO Ha CIIYX 1 30pOM TEKCTY;

— 3a CTyIIEHEM 3HAHOMCTBA 3 BUXIJIHUM TEKCTOM — Tepeka3 He3HaHOMOro, TOOTO
BIJITBOPIOBAHOIO BIIEPIIE TEKCTY, 1 3HalOMOTrO, BIATBOPIOBAHOIO paHille, BAOMOIO
YYHSIM TEKCTY;

— 32 TUTIOM MOBJICHHSI — OTIOB1JIaHHS, ONTUC, MIpKyBaHH:» [3, 201].

AHaJri3 HayKOBOI Ta HABYAJIbHO-METOAUIHOI JTiTepaTypH 3 00paHoi mpobaeMu gae
MIJICTaBU CTBEPJKYBaTH, 110 B METOJMWIII HAaBUYAHHS YKPaiHCbKOI MOBHU PoOOTa Ha
MIEPEKA30M PO3TIISIAETHCS K TOCTAHUI TIPOIIeC, KU mepeadadace mijaecrnpsIMoOBaHy
B3aEMOJIII0 BUMTENS M Y4YHIB, COpsSMOBaHy Ha (OpPMyBaHHS BMiHb CIIPUHAMATH,
aHai3yBaTU Ta BIATBOPIOBATH TEKCTU PI3ZHUX THUIMIB, *aHPIB 1 CTHJIIB MOBIICHHS.
EdexTuBHICT, HaBUaHHS Mepekasy 3HAYHOI MIPOI0 BH3HAYAETHCS JOTPUMAHHSIM
JIOT1YHOI MOCIIIOBHOCTI €TaIiB pOOOTH, KOXKEH 13 SIKUX Ma€ BJIACHY JUIAKTHUYHY METY
Ta BUKOHY€ crieU(piuHl PyHKII.
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[lepmuMm etamoM € momepenHs (po3ocepekeHa) MiAroTOBKa 0 MepeKasy, ska
3MIMCHIOETHCS 32 KiJIbKa JIHIB 10 BUKOHAHHS OCHOBHO1 POOOTH. Ii meta — CTBOPEHHS
HEOOX1JTHOIO MOBHOTO i 3MICTOBOTO MiAI'PYHTS JJ1sl IOBHOLIIHHOTO CIIPUMHSITTS TEKCTY.
Ha npoMy erari memaror opraHizoBy€ CUCTEMY IMiJITOTOBYUX BIIPaB, CIPSIMOBAHUX HA
YTOYHEHHS 3HAYEHHSI HOBO1 a00 MaJOB1IOMO1 JIEKCUKH, 3aKpIIIeHHS opporpadiaHux
1 TrpamMaTMyHUX yMiHb, VYIOCKOHAJCHHS HAaBUYOK CJIOBOBXHBAHHS, TOOYIOBH
CJIOBOCTIONIYYEHb 1 pedeHb. Ko maid Tnepekady BUKOPHUCTOBYIOTHCS TEKCTH,
OIpalbOBaHI HA YPOKax JITEPAaTypHOrO YUTAHHS UM IHTETPOBAHUX KYpPCiB, JOLUIbHUM
€ BUKOHAHHS BIIPaB Ha MOIIYK MOBHUX OJMHMIIb, TIOSICHEHHS 1X MpPaBOIMUCY, aHAJI3
MOBHHUX 0co0aMBOCTEH 1 (QyHKLIN y TekcTl. Taka nonepeaHs poO0oTa 3MEHIILY€E MOBHI
TPYAHOII TiJ Yac HamWCaHHS TepeKasy W Ja€ 3MOTYy YYHSM 30CEepeIuTHCS Ha
3MICTOBOMY BiJITBOPEHHI TEKCTY.

Hpyruii etan poOoTu mependadae BU3HAYCHHS HABYAJIBHOT METH, CTBOPEHHS
MO3WTHUBHOI MOTHBAIIIl Ta OpraHi3aiio MepPBUHHOTO CHPUMMAaHHS TEKCTy. Bakiuso,
1100 Y4HI YCB1IOMJTIOBAJIM KOMYHIKaTUBHE 3aBJIaHHs MalOyTHHOTO TIEpEKasy, aJixKe 1e
3a0e3neuye iXHIO TMi3HaBaJdbHY AKTHBHICTH 1 3aIlikaBieHicTb. [l (opmyBanHS
BHYTPIIIHbOI MOTHBALII1 JOLJIBHO BUKOPUCTOBYBAaTH MPOOJIEMHI 3alUTaHHs, Oeciy,
KOpPOTKE BCTYIHE CJIOBO, MPOTHO3YBaHHS 3MICTy a00 1HINI METOAWYHI MPUHOMH, IO
HAJIAIITOBYIOTH JIITEH HAa yBaKHE CIPUUHATTS TBOPY. CriociO 03HaOMIIEHHS 3 TEKCTOM
OOUpAEThC 3aJIEKHO BiJ BIKOBUX OCOOJIMBOCTEH YYHIB, pPiBHSA C(HOPMOBAHOCTI
YUTAIbKUX YMiHb 1 BuAy mepekasy. lle moxe OyTu BHUpa3HE UWTAHHS BUYUTEIEM,
CaMOCTiifHe YMTaHHS YYHAMH a00 MOEJHAHHS CIyXOBOTO Ta 30POBOTO CIPHIMAaHHS
TEKCTY.

[lenTpanpHe Miclie y CTPYKTYpl poOOTH 3aiiMae TpeTid eTam — KOMIUICKCHHIM
aHai3 TEKCTY, KU OXOIUIIOE MOTO 3MICTOBY, KOMITO3HIIIITHY Ta MOBHOCTUIICTUYHY
opraHizamilo. Y cydacHId METOAMIN BIA3HAYAETHCS HEAOCTaTHS €(QEeKTHUBHICTH
MIJITOTOBKM TIEpeKa3y BHUKJIIOUYHO 3a CHCTEMOIO 3alMTaHb, OCKUIBKM TaKUH IT1IX1]
HEPIAKO 3BOJAUTH ISIBHICTh YYHIB IO MEXaHIYHOTO KOHCTPYIOBAaHHS BIIMOBIACH.
HartoMicTh mpiOpUTETHUM BBaXKa€ThCS LUIICHUWA aHali3 TEKCTy, 10 3a0e3mneuye
YCBIIOMJIGHHA WOTO CTPYKTYpH, JIOTIKM BHUKJIaay, AaBTOPCHKOTO 3aayMy Ta
0CcOOMMBOCTEN 10OOPY MOBHHUX 3aC001B.

AHani3 TEeKCTy JOLUIbHO 3[1MCHIOBaTM Ha OCHOBI MPOOJIEMHO-IIOIIYKOBUX
3aBJllaHb, SIKI CTUMYJIOIOTH YYHIB JI0 OCMHCIICHHS 3MICTY, BCTAHOBJICHHSI IPUYHNHOBO-
HACJIIIKOBUX 3B'SI3KiB, BU3HAYEHHS POJII XyHOXHIX 3aC001B, OLIHIOBAHHS aBTOPCHKOI
no3utlii Ta GopMyBaHHs BIACHOTO CTaBJICHHS JI0 MpoyuTaHoro. BomHodac HEOOXiTHO
30epiraTu IUTICHICTh XYJIOKHBOTO CIPUNHATTS TEKCTY, HE TEPEBAHTaXKyBaTU poOOOTY
JIPYTOPSTHAMM JICTaISIMU Y1 HaJIMIPHOIO KIJIBKICTIO IPIOHHUX 3aIlUTaHb.

3MICT aHaJITUYHOI POOOTH BHU3HAYAETHCS BHJIOM Tepekasy. I1im gac miaroToBKu
nepekasy, ONM3BKOTO J0 TEKCTY, yBara 30CEpe/KyeThCs Ha MOBHOMY O(hOpPMIICHHI
aBTOPCHKOTO BHCJIOBIIIOBAaHHS Ta JOLUIBHOCTI BHUKOPHUCTAHUX MOBHHUX 3aco0iB. Y
poOOTI HaJ CTUCIUM MEPEKa3oM OCHOBHUM € BUIIEHHS TOJOBHOI 1HQoOpMmanii, ii
y3araJibHeHHsl 1 BiAOip HalBaknuBiMx ¢akTiB. BubipkoBuil mepekas morpedye
aHajizy THX (parMeHTIB TEKCTY, sKi 0e3M0CepeHbO CTOCYIOThCS BU3HAYEHOT TEMH,
TOJl SIK MEpeKa3 13 TBOPUYMM abO0 JOJATKOBUM 3aBJAHHSM IepeAdadae Takox A00Ip
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TaKUX MOBHHX 3ac00iB, IO 3a0€3MeUylOTh CTHIICTUYHY €JIHICTh aBTOPCHKOTO M
YYHIBCBKOTO TEKCTY.

Ha ocHoOBI mpoBeneHOro aHajizy y4yHl CHUIBHO 3 YYHUTEJEM CKJIaJaroTh IUIaH
nepekasy, J00MparoTh OIOPHI CJI0Ba, CJIOBOCIIONYYEHHS, MOBHI KIIIIe M 1HII
JOMOMIXHI Marepiaiu, Kl AaAyTh 3MOTY JIOT1YHO W MOCIIJOBHO BIITBOPUTH 3MICT.
JIOUTBbHUM € MOBTOPHE YMTAHHS TEKCTY, IO 3a0e3redye LUTICHE HOro CIpUHHSATTA
0e3MmocepeIHbO Mepes] CaMOCTIHHOK POOOTOIO.

BaxxnuBuii KOMITOHEHT METOAWKH HAaBUAHHS TEPEKa3y — CTBOPEHHS MEPIIOTO
BapiaHTa TEKCTy 1 Horo mopasbiie penaryBanus. [IpakTrka 3acBiuye, 110 HaIMCAHHS
YEPHETKH 3 HACTYITHUM aHATi30M 1 BJOCKOHAJICHHSM CHPHSE PO3BUTKY KPUTHYHOTO
CTaBJICHHS YYHIB JI0 BJIACHOTO MOBIICHHS, ()OPMYBAaHHIO HABUUYOK CAMOKOHTPOIIIO,
n000py HAMOUIBII TOYHMX 1 CTHJIICTUYHO JIOPEUYHMX MOBHHUX 3aco0iB. OcoOauBOi
e(eKTUBHOCTI pefaryBaHHsS HaOyBa€ TOJI, KOJM BOHO 3IIHCHIOETBHCS MICHIS IEBHOT
4acoBOI May3u, 0 JIa€ 3MOTY YYHEB1 00 OUIbI 00’ €KTUBHO OIIHUTH SKICTh BIACHOTO
BHCJIOBJIIOBAHHSI.

3aBepIuanbHUil eTar poOOTH — lie aHANI3 y4HIBCHKHX mepekasiB. Moro ocHoBHa
MeTa — II¢ HE MPOCTO OI[IHUTHU pesysbraru OCBITHBOI JISUTBHOCTI, a ¥ cq)opMyBaTH
MOBHE  YyTTS, pO3BHHYTH  YMIHHS  3[[IMCHIOBAaTH  CAMOOIIHIOBaHHS 1
B32€EMOOIIHIOBaHHS, 3HAXOJUTU Ta BUIPABISITH MOBHI OIrpPIXH, YIOCKOHAIIOBATH
3MICTOBE, KOMITO3UIIIHHE 1 MOBHE O(OPMIICHHS BIIACHOTO BWCJIOBIIOBAHHSI.
CucremarnyHe MPOBEICHHS TAKOTO aHaIi3y 3a0e3Meuye MOCTYOBE MIBUIIICHHS PIBHS
MOBJICHHEBOI KOMIIETEHTHOCT1 YUYHIB 1 CTBOPIOE MIAIPYHTS JUIsl YCIIITHOTO BUKOHAHHS
HACTYITHHUX TBOPYMX BHJIIB TUCBMOBHUX poOiT [2, 341-346; 3, 200-211; 4, 346-351].

Takum  YuHOM, TICHXOJIOTO-TIEJArOriyHi  OCHOBM  HaBYaHHS  IepeKasy
BU3HAYAIOTHCS BIKOBUMH OCOOJIMBOCTSIMH MOJIOAIINX IMKOJSAPIB 1 HEOOXITHICTIO
KOMILJIEKCHOT'O PO3BUTKY TXHIX Mi3HABAIBHUX 1 MOBJIECHHEBUX 37[10HOCTEH.
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Abstract

This paper investigates the localization of disturbances caused by the LS blow-up
regime during the filtration of a gas-liquid mixture through a porous medium. The
motion of a liquid containing finely dispersed gas bubbles is considered under the
following conditions: (a) in the presence of a source (sink), (b) with spatially variable
permeability, and (c) under a uniformly distributed flow rate. The study demonstrates
that disturbances generated by the LS blow-up regime become localized within the
gas—liquid mixture in the porous medium. The flow velocity increases significantly in
the vicinity of the center of symmetry during the blow-up regime, whereas outside this
region it gradually approaches a steady-state velocity distribution.

Keywords: equation of Relay, localization of disturbance, the wave processes in
two-phase systems.

Submit the action of liquid with small-dispersion in its gas in the porous
environment .The equation of the action of single-measure stream of gas-oil mixture
with reckoning of the inertial members has the following view: [3,43]

1oo 1(,0(0)) 12 1x, )
mot m{ ox\m pox pk

where t-time, x-co-ordinate, w-speed of the action of mixture , p -compactness of
mixture ,P-pressure, u - viscosity, k-pervious, m-porosity

It is possible to neglect the disturbance with the interaction among the bubbles
and submit the action of each bubble independently from other bubbles for condition
that the distance between the bubbles of gas bigger of their radius and essential smaller
of the length of wave. On the foundation of the equation of Relay and elementary direct
of homogeny model, which connects radius of bubble R with compactness p-[2,283],

the equation is written in view:

oot v dop
R¢ dop

31— )(/’o dt”
where R, - balance radius of gas bubble , v - kinetic viscosity,
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@, = %ﬂRsz - the actually volume gas-substance, N-numerous of bubbles in one
mass of mixture
a2 =P,(1- ¢, )p,p- expression for low-frequency approximate of the speed of

sound in two-phase space. The porous space is little compressibility:
mz05,0;05=%+,30502—ﬁ (3)

0 Po
where p(1-coefficient of compressibility of porous space.
Using the methods of not linear wave dynamic, and so the row of transformations,

connecting compactness p with speed of mixture w, we get one equation concerning
w, showing the action of gas-liquid mixture in the porous space [3].
2 3
m, W @—na\;v+ga\;v+%W:O 4)
ot ap, o OX ox® 2k
4 v 5o 1 Rga0

where 2 3 (1_% )(00 A 3 (1_(00 )(00

In this case the coefficient has the meaning of compactness viscosity, appearing
with reckoning of disciplinal losses on the boundary of separation phases. The member
from the third derivative describes the influence of the dispersion effects for the action
of two-phase mixture in whole. It is famous that in the process of the spreading of
disturbances ,dissipation balances the un linear effects and assists for the installation
of the stationary forms of the wave.

Give some he first limited spreading of speed:

w(x,0)= wy(x) (5)
Auto model decisions of the mission (4)-(5) are investigated:
w(x,t)=g(t)9(&), where &= x/glt) (6)
Putting (6) in (4) determinations the functions:
o) =(1-+] ot =(1-1] (7)
T T

where r -arbitrary parameter of devising of variable. The mission has the auto
model decision:
t -2/3 t s
w(x,t) 2(1—;j o¢g) . &= X(l—;) (8)
where 4(¢) -the decision of equation
d’¢ 1 do 1 _do 2

49 1.,.d9 2 9
e Tap Car T3t T3 070 ©)

X

1/3
So x= g[l—lj then 0<t<tf , half width of area of spreading disturbance is
T

shorten. Decision w(x ,t) is the decision of the regime with aggravation. In this case
half width of the first division w,(x) bigger than half width of decision w(x, t) when

0<t<tf .We see the localization of disturbances. When & — « then decision of
equation (9) has asymptotic [3,44]:
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0 —cé? (10)

From (10) and (6) we get that the main member of asymptotic decomposition of
the speed with x —

w(x,t) > cx? (11)

does not depend on time .It shows on the localization of disturbances; speed

increases in the regime with aggravation in shortening area near the centre of

symmetry, but out of that area it aspires to the constant spreading of speed, it means to
definite of the following expression(11).

Analogous investigations of the process of localization disturbances which
causing of LS-the regime with aggravation in gas-liquid mixture are concluded with
reckoning of the action of source.

The member which takes into consideration the action of source in the equation
of inseparable is inserted:

o(pm) _ _ a(pw)
o Taw) (12)
The equation which descriptions the action of gas-liquid mixture in porous spare
Is written in the following view:

gw+\mgw_nﬁw+xﬁw+gg

ot ap, ox = ox* ox® 2k

q(w) _ na aaw) _

2 o(x)
The auto model decisions of missions (13),(5) in view (6) are investigated.
Submit the case when the source with the degree mode depends on w:
q(W) = goW" + ogW

Putting (6) in equation (13) when » =0 determinates the function g(t) and ¢(t)
with the formulas (7) where (&) -the decision of equation.

d’¢ 1 _do 1 _do 2

W+

(13)

A g 0+ —g——+ 0+
d&® ap, dé 37 dé 3 14)
05/2
=0
do >
We will look for the equation answering the following boundary conditions:
3
gé:f _§*>°0 > 070:_§_§~)00 > O’HP _§~>oo > O, P >l

when ¢ — o then decision of equation has asymptotic(10).Therefore the main

member of asymptotic decomposition of the speed does not depend on time [4, 64].
Now submit the auto model decision of the mission with variable of pervious. A
law of inflexion of pervious on layer applies middle-aged:

J
k(x) = ko(%j where k,-coefficient of pervious for x=h, h-capacity of layer. It is

not difficult to persuade if j=3 then the decision is auto model and has the
view(8).Function satisfies to ordinary differential equation:
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3 3
Zd H+ 1 0d_9+i§d_(9+ £+Lh_ 0+

d&® ap, dé 3r’dé (3 2k, &°

95/2

=0
Qo 5
We see 6(¢) has asymptotic if & — o it means goes on the localization of
disturbances[4,65].

Submit the mission (13),(5)by setting debit which distributions follow the square
of deposit ;except the general action of mixture from each element of volume layer it
Is possible to productive the selection of mixture for setting intensive.

In that case the compactness of debit determinations by formula g/x or w*/x.It is
not difficult to persuade for y =2 the decision is auto model. The equation concerning

6(&) has the following view:

d’¢ 1 do@ 1 .d6 (2 auh’

4 + 0—+—E—+| —+———
A& ap, dé 3”7 dé |3 2k, &3
2

197 _,

& 2

Function 6(¢) has asymptotic if & — o, The decision w(x, t) determinates by
formula (8) and has asymptotic if x — o (11) [4,63].
In all submitting chances:
by presence source
by variable pervious
c) Dby the investigation of the process of localization disturbances are passed,
which causing of LS-the regime with aggravation in gas-liquid mixture.
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ACTPOHOMIYHI METO/IU AK ®PYHAAMEHT
CYYACHUX TEXHOJIOI'TA JUCTAHIIHHOI'O
JOHAYBAHHA 3EMJII Y JOKYMEHTYBAHHI
HACJIJKIB BIMHU TA IICJASIBOEHHOMY
BIJHOBJIEHHI YKPATHHU

Porau /Imutpo MukoJiaiioBu4
BUKJIa1a4 | kaTeropii

BCII Texnomnoriunuii (haxoBuii
konek JIJIAEY m. Jlainpo, Ykpaina

AmHoTars

[ToBHOMacmTabHa BiliHa B YKpaiHi IPOJEMOHCTpYyBajla KPUTHYHE 3HAYEHHS
KOCMIYHUX TEXHOJIOTIH JJIsI ONMEPATHBHOTO OTPUMAHHS HE3aJIeKHOI iH(hOopMarii mpo
3MIHU 36MHOT IIOBEPXHI, pyHHYBaHHS 1HPPACTPYKTYpH, €KOJOTTUH1 HACIIIKH 00HOBUX
Il Ta MOHITOPHHI TPOLIECIB MICIABOEHHOI BiI0OynoBU. He3Bakarounm Ha IIMPOKE
BUKOPUCTAHHS CYNyTHUKOBUX JIaHUX, (YHJIaMEHTallbHa pPOJb AaCTPOHOMIl Yy
(GYHKILIOHYBaHHI Cy4YaCHUX CHCTEM JUCTAaHUIAHOTO 30HAYBAaHHS 3eMJll 4YacTo
3QIMIIIAETHCS 11032 yBarorw. BomgHowac came acTpomeTpis, ¢GoTomeTpis, HeOecHa
MEXaHIKa, CHCTEeMH BHCOKOTOYHOTO 4Yacy Ta MeToau IudpoBoi 00poOKku
ACTPOHOMIYHHUX 300pa’keHb € HAyKOBOIO OCHOBOIO TJI00ATbHUX HABIrallIiHUX CHCTEM
1 CyITyTHUKOBOT'O MOHITOPHUHTY.

CrarTsi mpucBSYE€HAa BUKOPHUCTAHHIO aCTPOHOMIUYHHUX METOJIB (CYMyTHHKOBHUX
cucrem, GNSS ta nanux JI33) mis dikcariii HacTiAKIB BiiHM 1 BITHOBJICHHS Y KpaiHu.
Po3po06ieno KoHIENTyaldbHy MOJIEIh IHTETPOBAHOTO aHaI3y JaHUX, IO BKJIOYAE
NEPBUHHE CHOCTEPEXKEHHS, MPOCTOPOBO-YACOBY BepH]IKaIlilo, JOKYMEHTYBAHHS
pyHHYBaHb Ta MOHITOPUHT BIJTHOBJICHHS TEPUTOPIH.

[IpakTruHe 3HaYeHHs1 pOOOTH MOJATA€ y CUCTEMATHU3ALIIT CyYaCHUX MIAXOAIB 10
BUKOPUCTAHHS KOCMIYHUX TEXHOJIOTIH JIJIs1 TyMaHITapHOTO pearyBaHHs, €KOJIOTYHOTO
MOHITOPUHTY,  OIL[IHIOBaHHS  IOHIKOJ)KEHb KPUTUYHOI  IHQPACTPYKTypu Ta
1H(pOopMaIiitHOTO 3a0e3MeUeHHs MPOrpaM MiCASIBOEHHOT peKOHCTPYKITIT Y KpaiHu.

KirouoBi cimoBa: acTpoHOMis, JAUCTAHIIMHE 30HYBaHHS 3eMJIi, CYMyTHHUKOBI
texnonorii, GNSS, Sentinel, moxymeHTyBaHHS pylHYBaHb, IICISIBOEHHE
BIJIHOBJICHHSI, Y KpaiHa.

1. Beryn

AcTpoHOMIsl € (QyHIAMEHTAIbHOI MPUPOJHUYOI0 HAYKOIO, OCSTHEHHS SKOi
ChOTOJIHI IIMPOKO 3aCTOCOBYIOTHCS HE JIMILE IJis JTOociiikeHHs BcecBity, a Uy
Cy4yaCHHX KOCMIYHMX TEXHOJOrisix. Metoau actpomerpii, ¢ortomerpii, HeGECHOI
MEXaHIKM Ta CUCTEM BHCOKOTOYHOT'O YacCy CTAHOBJIATH HAYKOBY OCHOBY IJI00abHUX
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HaBIramifHUX CHUCTEM 1 JUCTAHIIIMHOTO 30HAYBaHHS 3eMili, 3a0€3MeUyI0Ur BUCOKY
TOYHICTH IMMPOCTOPOBUX 1 YaCOBUX BUMIpIOBaHb [3; 4; 6; 10; 11].

[Ticns moyaTky moBHOMAcIITAOHOI BIMHM B YKpaiHi 3HaY€HHS CYNyTHHUKOBUX
CIIOCTEPEKEHb 1CTOTHO 3pocio. J[aHl AMCTAHIIMHOrO 30HIYBaHHS 3eMJIl IITHPOKO
BUKOPUCTOBYIOTBCSI Il OLIHIOBAaHHS PYHHYBaHb 1H(PPACTPYKTYPHU, MOHITOPUHTY
eKOJIOTTYHUX HACHiJIKIB OOMOBUX Mdiif, JOKYMEHTYBaHHsS 3MIH 3€MHOI MOBEpXHI Ta
1H(opMaIiiTHOT IATPUMKH TIPOIIECIB MICISIBOEHHOTO BiHOBIEeHH: [1; 2; 8; 9; 15].

BoaHouac OUIBLIICTE CyYacHUX JOCIHIIKEHb 30CEPE/KEHA Ha MPHUKIAJTHOMY
BUKOPHCTAHHI CYITyTHUKOBUX JIAHUX, TOJ1 K (PyHJaMEHTaIbHa POJIb ACTPOHOMIYHUX
METOIIB y (YHKI[IOHYBaHHI KOCMIYHUX CHCTEM BHCBITIIEHA HeJOoCTaTHRO. lle
3YMOBIIIOE  AKTyaJbHICTb  KOMIUIEKCHOIO  aHali3y  B3a€MO3B'A3KY  MIXK
byHIaMEHTANIbHOIO AaCTPOHOMIEID Ta CYYaCHUMHU TEXHOJIOTISIMU JIHCTAHIIIHOTO
30H1yBaHHs 3eMIl.

MeToro JOCHIKEHHSI € aHalli3 poJii ACTPOHOMIYHMX METOMIB SIK (PYHIaMEHTY
CYyYaCHUX TEXHOJIOT1M JMCTAHLIMHOrO 30HAYBaHHS 3€MJll, a TaKoX pPO3POOJICHHS
KOHIIETITYaTbHOI MOJIeTl iX 1HTErPOBAHOTO BUKOPHUCTAHHS ISl JTOKYMEHTYBaHHS
HACJIIKIB BITHU Ta MIATPUMKH MPOLECIB MICISIBOEHHOTO BIIHOBIEHHS Y KpaiHU.

JI1s1 JOCSITHEHHS MOCTaBJICHOI METH OYyJIM BU3HAYEHI TaKi 3aBJIaHHS:

® 1poaHaiizyBaTH GyHAaAMEHTAIbHI ACTPOHOMIYHI METO/IHU, 110 JIekKaTh B OCHOBI
CYy4YaCHUX KOCMIYHUX TEXHOJIOT1H;

® JIOCTIAUTH MOXJIMBOCTI BUKOPUCTAHHS BIIKPUTUX CYMYTHUKOBUX JAHUX ITiJT
4yac JOKYMEHTYBaHHS HACIIJKIB BiiHU;

® y3araJIbHUTH CyYaCHUM MDKHAPOJHUM JIOCBiJ 3aCTOCYBAaHHS TUCTaHIIHHOTO
30H1yBaHHs 3eMJI1 JJIsl TYMaHITapHUX 1 BITHOBIIOBAIBHUX TTOTPEO;

® 3aIPOINOHYBAaTH KOHLENTyaJlbHy MOJIEJb IHTETPOBAHOTO BHUKOPHCTAHHS
aCTPOHOMIYHUX METO/IIB Y MPOIIEC JOKYMEHTYBaHHS Ta MICISIBOEHHOTO MOHITOPUHTY.

2. ACTpOHOMIYHI METOJH SIK (PYHJAMEHT CyYaCHUX TEXHOJOTIHA JUCTAHIIIHOTO
30HTyBaHHS 3eMJIi

CyyacHl TEXHOJOrli JMCTaHUIMHOTO 30HJAYyBaHHS 3eMjl 0a3yloTbCid Ha
byHIaMeHTaNbHUX JOCATHEHHSIX acTpOHOMIii. AcTpomeTpis, HeOecHa MeXaHika,
dboTomeTpis, pamaloaCTPOHOMIS Ta CHUCTEMH BHMCOKOTOYHOIO dYacy 3a0e3meuniiu
PO3BUTOK TIJI00AJIbHUX HaBIFAIMHUX CYNyTHUKOBUX CHUCTEM, JIUCTAHI[IHHOIO
30HyBaHHS 3eMii Ta 1udpoBoi reonpocTopoBoi iHGpacTpykTypu. Takum 4uHOM,
KOCMIYHI TEXHOJIOTil € OJHMM 13 HaWBOKIMBINIMX TNPUKIAJIHAX HAIMPSIMIB
BUKOPUCTAHHS aCTPOHOMIYHUX JOCIIIKEHb.

KinrouoBy posnb Bifirpae acTpoMeTpis, sika 3ade3neuye nmodyaoBy MIKHAPOIHUX
CHCTEM KOOPJIMHAT Ta BUCOKOTOYHE BU3HAUYEHHS IMPOCTOPOBOTO MOJOKEHHS 00'€KTIB.
Ha 11 ocHOBI ()yHKIIIOHYIOTH IJI00abHI HaBiramiHi cymyTHukoBi cucremu (GNSS),
10 BUKOPUCTOBYIOTHCS JUIsl TEONPUB'SI3KM CYITyTHUKOBHX 3HIMKIB 1 KapTorpadyBaHHs
HacIiIKIB OOMOBUX miii. BHcoka TOYHICTH KOOPAWHAT € HEOOXIJTHOK YMOBOIO
JIOCTOBIPHOTO JOKYMEHTYBaHHS pYyWHYBaHb Ta MOAANBIIOIO aHANi3y OTPUMaHUX
nanux [1; 10; 11].

He MeHm BaXIMBUMHM € acTPOHOMIYHI CHUCTEMH Yacy, M0 3a0e3MedyloTh
CUHXPOHI3aIlll0 poOOTH CYNYTHUKOBUX IIATGOPM 1 TOUYHY YACOBY MPHUB'SI3KY
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otpumanoi iHpopmMartii. Lle 103BossiE KOPEKTHO MOETHYBATH JaH1 PI3HUX KOCMIYHUX
MICIH Ta BIJICT€KyBaTH AUHAMIKY 3MiH 3eMHOi moBepxHi [10].

Metonu ¢doromeTpii 3aCTOCOBYIOThCS JUJIsl aHaizy OaraTocneKkTpajibHUX
CYIyTHUKOBHUX 300pak€Hb, IO J1a€ MOXKJIMUBICTh aBTOMAaTUYHO BH3HAYATH TUIOII
MOKEXK, 3aTOIJICHb, PYHHYBaHb 1 3MiH pPOCIMHHOTO TIOKpUBY. BomHoYac
panioacTpOHOMIYHI MiIXOIU CTajJl OCHOBOIO CTBOPEHHSI PaliONIOKALIMHUX CUCTEM 13
cuHTe30BaHO arnepTyporo (SAR), sxi 3a0e3medyroTh BCEMOTOJHE CIIOCTEPEIKCHHS
HEe3aJIeKHO B1Jl yacy J100M Ta XMAapHOCTI, 1[0 OCOOJIMBO BAXKJIMBO B YMOBaX BOEHHUX
nii [2—4; 6].

BaxxnmuBuM HampsMOM CyYacHMX JOCIHIKEHb € 3acTOCYBaHHS aJITOPUTMIB
MaIIMHHOTO HABUYaHHS JJIs aHaJi3y CYNyTHHUKOBUX JaHWX. JHAYHA YaCTHUHA TaKUX
anropuTMiB Oyna po3poOsieHa [JjIsi aBTOMATHYHOI OOpPOOKM acTPOHOMIYHUX
CTIIOCTEPEKEHb, a ChOTOJIHI YCIIITHO BUKOPUCTOBYETHCS AJIs BUSBICHHS 3MiH 36MHOI
MOBEPXHI Ta OI[IHIOBaHHS MaciTabiB pyiHyBaHsb [2; 12; 15].

EdexTuBHICTh Cy4acHOTro JUCTAHLIMHOTO 30HJYBaHHS 3eMJII BHU3HAYAETHCS
IHTErpali€l0 JaHuX PI3HUX CYNyTHUKOBUX Miciii. [loegHaHHS  ONTHYHUX,
paloIOKAIIMHUX 1 HaBITAIIMHUX JTaHUX MiJABUIILYE JTOCTOBIPHICTH OILIIHIOBAaHHS 3MIH
TEPUTOPI Ta IIMPOKO 3aCTOCOBYETHCS MIKHAPOJHUMHU OpraHi3alisiMH IIiJ Yac
JIOKYMEHTYBaHHS HACJIIJIKIB BOEHHUX KOH(DIIIKTIB 1 HAA3BUYAMHUX cUTyarlil [5; §; 9].

OT1xe, actpoMeTpist, OTOMETPisl, CACTEMHU TOYHOI'O Yacy Ta pagioacTPOHOMIUHI
MeToau (pOopMYIOTh (PYHIAMEHT CYy4aCHOTO JMCTAHIIITHOTO 30HyBaHHS 3eMIIl, SIKE €
OJIHUM 13 KIIOUYOBUX IHCTPYMEHTIB JOKYMEHTYBaHHS HACHIIKIB BIAHU Ta
1H(}OopMaIHOT TIATPUMKH TICISIBOEHHOTO BITHOBJICHHS Y KpaiHH.

Tabmumst 1 — B3aeMo3B's130k  (pyHIaMEHTaIbHUX ACTPOHOMIYHMX METOMAIB 13 Cy4acHUMH
TEXHOJIOTISIMU IUCTAHIIKHOTO 30HyBaHHs 3emMiti (po3po0IeHO aBTOPOM)

dyHIaMeHTalbHUI Kocwmiuna texnomnoris | [IpakTuuHe 3acTOCYBaHHS IiJ] 4ac BiHU
ACTPOHOMIYHUN METO/

AcTpomeTtpis GNSS (GPS, Galileo, | I'eonpuB's3ka Micib pyiiHyBaHb,
BeiDou) BHU3HAYEHHS KOOPAUHAT 00'€KTIiB
dortomerpist Sentinel-2, Landsat AHai3 MMoXKexX, 3aTOIUIEHD, 3MIH

POCIIMHHOCTI Ta 3a0y/10BH

Pagioactponomiuni metomu | Sentinel-1 (SAR) Bcemoroane kaprorpadyBaHHs
TEPUTOPIH Ta OLIHIOBAHHS TOIITKOKEHB

AcTpoHoMmiuHi cucteMu yacy | Hasirauiiiai BcraHOoBIEHHS TOYHOT XpOHOJIOTIT MOA1M
CYIYyTHHUKOBI CHCTEMHU

Hudposi meTonn acTpoHOMIi | AITOPUTMH IITYYHOTO | ABTOMAaTHYHE BUSBICHHS 3MiH Ha
IHTEJIeKTY CYMYTHHKOBHX 3HIMKax

3. KonuenrtyanbHa MOJE€iIb I1HTETPOBAHOTO BUKOPUCTAHHS ACTPOHOMIYHUX
METO/IIB Y IOKYMEHTYBaHHI1 HACJIIJIKIB BIfHU Ta MICISIBOEHHOMY BiTHOBJIECHH1 Y KpaiHU
AHa3 Cy4aCHHMX JOCTIUKEHb CBITYUTbH, IO OLIBIIICTh 13 HUX IPUCBIYCHA
OKPEMHM acIieKTaM 3aCTOCYBaHHS CYyTHUKOBUX TEXHOJOTIH, TO/1 SIK B3a€EMO3B'SI30K
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dbyHIaMEeHTaNbHUX aCTPOHOMIYHUX METOJIB 13 MPOIECOM OTPUMAaHHS, MEPEBIPKH Ta
MPaKTUYHOTO BUKOPHUCTAHHS T€OMpPOCTOPOBOI 1H(MOpMAIIil BUCBITIECHUN HEIOCTATHHO
[1;2;5].

VY po06oTi 3amponoOHOBAHO PO3TISAATH Cy4YacHI KOCMIYHI TEXHOJIOTIi SK €IUHY
1H(popMaIliiiHy CUCTEMY, OCHOBY SKOi CTAHOBJISITH &CTPOHOMIYHI METOAM BU3HAUYECHHS
KOOpAMHAT, Yacy Ta aHalli3y eJIEKTPOMAarHiTHOro BUIlpoMiHiOBaHHS. Lle mo3Bomse
MPOCTEKUTH TOBHUM IUISAX TEPETBOPEHHS CYMYTHUKOBHX MJaHUX Yy MPAKTUYHY
1H(popMalio I JOKYMEHTYBaHHS HACHAKIB BIMHU Ta MIATPUMKH MiCISBOEHHOIO
BITHOBJICHHS.

Ha ocHOBI mpoBeAeHOTO aHalizy po3pOo0JEHO KOHIENTYyalbHY MOJENb
IHTErPOBAHOTO BUKOPHUCTAHHS ACTPOHOMIYHUX METOJIB, IO BKJIIOYAE YOTHUPH
B3a€MOIIOB's13aH1 etanu (puc. 1).

[lepmnii eran — mepBUHHE CYMyTHHUKOBE crocTtepekeHHs. Ha mpomy erami
BUKOPHUCTOBYIOTBCSI ~ ONTHYHI ~ Ta  PaJIOJIOKAlllifHI  CYNyTHUKOBI  CHCTEMH
JUCTaHUIHOrO 30HayBaHHs 3emil. [IpocTopoBa i yacoBa JOCTOBIPHICTh OTPUMAHHUX
JAaHUX 3a0€3MeUy€eThCsl aCTPOMETPUUYHUMH METOJaMH, (POTOMETPUYHUM aHATI30M Ta
CHUCTEMaMM BUCOKOTOYHOIO Hacy [2—4].

Hpyruii eran — mnpocTtopoBo-yacoBa Bepudikamis. [lepenbauae mopiBHIHHS
JAHUX PI3HUX CYITYTHUKOBUX MICiii, yTOUYHEHHS KOOPJIMHAT Ta 1HTETPAII0 ONTUYHUX
1 paJIl0JI0KalIfHUX MaTepialliB, 10 MiJBUIILYE IOCTOBIPHICTh OI[IHFOBAHHS 3MIH 36MHOT
noBepxHi [1; 5; 9].

Tperiit eran - ¢opmyBanHsa Joka3oBoi iH@opmarii. Ilicns Bepudikamii
CYITyTHHKOBI JIaH1 IHTETPYIOThCS 3 1HIIUMU JKEpeslaMu MPOCTOPOBOI iHGOopMaItii aJis
CTBOPCHHSI KapTorpadiyHuX 1 aHATITHYHMX MaTepiamiB. J[oka3oBe 3HAUYCHHS TaKUX
JaHUX 3a0e3MevyeThcsl JHIIE iX KOMIUIEKCHOIO MEPEeBIPKOIO 13 BHUKOPUCTaHHSIM
HE3AICKHMX JKepel, 1o Bianosigae npaktuili ESA, Copernicus ta UNOSAT [5; 8; 9].

UerBepTuii eranm — MICIASBOEHHUM MOHITOPUHT. 3alpoONOHOBAaHA MOJIEIb
nependadae JIOBFOCTPOKOBE BHUKOPUCTAHHS CYNYTHUKOBHUX CIIOCTEPEXKEHb IS
OLIIHIOBAHHS TEMIIIB BIJTHOBJIEHHS 1HPPACTPYKTYpU, KOHTPOJIIO €KOJIOTIYHOTO CTaHy
TEPUTOPIH Ta iIHPOPMAIIHHOT MIATPUMKHU YIPABIIHCHKHUX PIIIEHb 111010 PEKOHCTPYKIIIT
Ykpainu.

ACTPOHOMIUHI METOAM CTBOPIOIOTH OCHOBY JUIsl KOMIUIEKCHOTO MOHITOPHHIY
TEpUTOPIH: Bia (ikcallii HaCcIiIKiB BIHHM 10 KOHTPOJIIO MICISIBOEHHOTO BITHOBJICHHSI.

3anpornoHoBaHa MOJI€NIb BIAPIZHAETHCS BiJ ICHYIOUHX MIiAXOJIB THUM, IO
pO3TIIsA/Ia€ aCTPOHOMIUHI METOIU SIK (PyHIaMEHTaJIbHy OCHOBY BCHOTO ITUKIIY POOOTH
3 TEOMPOCTOPOBOIO 1HPOPMAIII€I0 — BiJ] IEPBUHHOTO CYMYTHUKOBOTO CIIOCTEPEKEHHS
70 1H(pOpMAIlIITHOT MATPUMKH TPOILECIB MICIIBOEHHOTO BigHOBIEHH:. Lle mo3Bomsie
CHUCTEMATU3YBATH B3a€EMO3B'I30K M1k (DyHJaMEHTAILHOIO aCTPOHOMIEIO Ta Cy4aCHUMU
TEXHOJIOTISIMU JTMCTAaHUIMHOIO 30HAYBAHHS 3eMill M PpO3LIMPIOE MOXKIMUBOCTI 1X
IPAKTUYHOTO 3aCTOCYBAHHS /JIsl BUPILLIEHHS T'YMaHITapHUX Ta €KOJOTTYHUX 3aBJaHb.

3.1. IlpakTruHui TpUKIaa BUKOPUCTAHHS aCTPOHOMIYHMX METOJIB JJI aHATI3y
3MiH 36MHOI TOBEpXHi Ha npukiaai paiiony Kaxoscekoi 'EC

Jist  neMoHCTpalii MpPakTUYHOTO 3aCTOCYBaHHS 3allpOMOHOBAHOI  MOJEN1
IIPOaHaTI30BaHO BiKPUTI CYIyTHHKOBI JaHi mporpamu COpernicus, orpuMani micis
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pyrinyBanHs rpedii Kaxoscskoi ['EC y uepBni 2023 poky. Bubip 00'ekta 3ymMoBIeHHI
HAsSBHICTIO BIJKPUTHUX MaTepialiB JUCTAHI[IMHOTO 30HJAYBAaHHS Ta pE3yJIbTATIB
MDKHAPOJHUX JOCHIJKEHb, W0 Ja€ MOXJIMBICTh 3I1CTaBJICHHSI JaHUX PI3HUX
CYIyTHUKOBHUX MICIH.

VY nocipKeHHI BAKOPUCTAHO AaHi Miciid Sentinel-1 (pamionokariiiine 30H1yBaHHS )
ta Sentinel-2 (ontuyne GaraTocnekTpanibHe criocTepexeHHs ). [ToeTHaHHS UX JHKEpe
3a0e3nedye KOMIUJICKCHY OIIIHKY 3MIH 36MHOI TTOBEPXHIi: ONTHUYHI 3HIMKHU JO3BOJISIOTh
BUSIBUTU 3MIHM IUIOIII BOJAHOI MOBEPXHI, OCYIIEHHS JIHA BOJOCXOBHUIIA Ta MOYATKOBE
BIJIHOBJICHHSI POCIIMHHOCTI, TOJ1 SK PajloJIOKAIlIiHI JaHi 3a0e3MeuyroTh HagldHUN
MOHITOPHHT HE3aJIEKHO BiJI MOTOJJHUX YMOB 1 9acy noou [2—6].

[TopiBHSAIBHUI aHATI3 MIATBEPAMB, IO IHTETpaIlisd ONTHYHHUX 1 PaioNOKAIIHHIX
CIIOCTEPEXKEHb ICTOTHO TIJBUILYE JOCTOBIPHICTH pe3yJibTaTiB. ONTU4yHI JaHi
3a0e3MeYyI0Th JICTATBHUM CIIEKTPATbHUN aHali3 TOBEepxHi, Toal sk SAR-3HIMKH
JI03BOJISIFOTH OIIHIOBATH 3MIHU pelibe(dy Ta BOJIOTOCTI IPYHTIB HABITh 32 HECTIPUSTIMBUX
YMOB CHOCTEpPEKEHHA. Takuil MiAXIA BIANOBIZAE CYYaCHUM  MIKHAPOJHUM
PEKOMEHIAIlISIM 11100 BUKOPUCTAHHS 0araTro/pKepesibHOT CYMyTHHUKOBOI 1H(oOpMarlii
I1]] Yac OI[IHIOBaHHS HACTIIKIB Ha3BUYAHUX cUTyalliu [5; 8; 9].

OTpumaHi pe3yibTaTu CBiAYATh, 10 €PEKTUBHICTH CYIYTHUKOBOTO MOHITOPUHTY
BU3HAYAETHCS IHTETPAII€l0 PI3HUX ACTPOHOMIYHMX METOIIB — BHCOKOTOYHOTO
BU3HAYEHHS! KOOPAMHAT, (POTOMETPUYHOTO aHATI3y, PaJi0JOKalIHHUX CIIOCTEPEKEHD
1 cucteMm TouHOTO uacy. Came ix moenHaHHs 3a0e3nedye (popMyBaHHS JTOCTOBIPHOL
MPOCTOPOBO-4acoBOi 1H¢opmaIllii, HEOOXITHOI JJisg OLIHIOBaHHSA EKOJOTTYHUX
HACJIKIB, KOHTPOJIIO BIMHOBIEHHS TEPUTOPid Ta I1H(OpPMAIIAHOT MIATPUMKH
MICIIIBOEHHOT PEKOHCTPYKIIIi YKpaiHu.

Tabauus 2 — [TopiBHSUIIbHA XapaKTEPUCTHKA CYITyTHUKOBUX JIAHUX, BUKOPUCTAHUX ISl aHAMI3Y
teputopii Kaxoscekoi I'EC (ckmameno aBropom Ha ocHoBi matepianiB ESA Copernicus, NASA Tta
UNITAR-UNOSAT.)

Tun nannx CynyTtHukoBa micist | OCHOBHI MOXIIMBOCTI IIpakTuHe 3HaYEHHSA
OnrnuHi Sentinel-2 Amnaiis BOIHOI | BUSBIEHHS €KOJIOTIYHUX Ta
0araTocreKT- MOBEPXHI, POCIMHHOCTI, | IHYPACTPYKTYPHHX 3MiH
panbHi 3a0y710BH
Panionmokariitai Sentinel-1 CriocTepeKeHHS MOHITOPHHT  ITiATOIUICHHS,
(SAR) HE3aJIeKHO BiJl | BOJIOTOCTI  IPYHTIB, 3MiH

MMOTOJTHUX YMOB pensedy
Hagiramiiini mani | GNSS Bucoxoroune I'eonpus'sa3ka
BU3HAYCHHS KOOPJIMHAT | CYIIyTHUKOBUX MaTepiaiB
Yacosi cranmapta | GNSS/ UTC Touna cunxponizaris | [loGygoBa XpoHosorii 3MiH
qacy TepuTOopii
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Puc. 1. Anroput™m iHTETpOBAaHOTO aHAI3y CYITyTHUKOBHX JaHUX
JUTSL TOKYMEHTYBAHHS 3MiH 36MHOI TTIOBEPXHI.

BucHoBku

VY po6oTi nochimxkeHo poiib (QyHIAMEHTAIBHUX aCTPOHOMIYHUX METOJIB SK
HAayKOBOI OCHOBHM CYYaCHUX TEXHOJOTIM JUCTAHIIMHOTO 30HIyBaHHS 3eMiIi, IO
BUKOPUCTOBYIOTBHCSI 11 JIOKYMEHTYBaHHS HACHIAKIB BIMHM Ta MIATPUMKH
MICISIBOEHHOTO BiHOBIEHHS Ykpainu. [lokazano, mo actpometpis, (oromerpis,
paaloacTpOHOMIYHI METOAM Ta CHUCTEMH BHCOKOTOYHOIO 4Yacy 3a0e3leuyroTh
(GYHKIIIOHYBaHHSI CYIyTHHUKOBUX IIATQOPM CIIOCTEpEKEHHS 3eMil i rinodambHuX
HaBITAIIHAX CUCTEM.

BcranoBiieHo, 10 1HTErpauiss ONTUYHUX 1 PajlOIOKALIMHUX CYNyTHUKOBUX
JAaHUX TIABUIIYE JTOCTOBIPHICTH OIIHIOBAHHS 3MiH 3€MHOI ITOBEpXHI Ta 3abe3nedye
e(eKTUBHUN MOHITOPUHI pYyHHYBaHb 1H(PACTPYKTYpPH, EKOJOTIYHMX HACHIAKIB
OOMOBHX A1l 1 MPOIECIB MiCIIBOEHHOTO BiTHOBJICHHSI.

3anponoHOBaHO  aBTOPCbKY  KOHIIENTYallbHY  MOJEJIb  IHTETPOBAHOTO
BUKOPUCTAHHS AaCTPOHOMIYHMX METO/IB, IO OXOIUIIOE €Tanmu CyIMyTHUKOBOTO
CriocTepexeHHs, Bepudikaiii gaHux, ¢GOpMyBaHHsS JI0Ka30BOi iHQopMalii Ta
JOBTOCTPOKOBOTO MOHITOPUHTY. [IpakTnyHe 3HaueHHs pOOOTH MOJIATA€ Y MOAKIMBOCTI
BUKOPUCTAHHS  3allPOIIOHOBAHOTO TMIAXOAy JIA  1H(GOPMAIIMHOI  MiATPUMKH
BIIHOBJICHHS YKpaiHH Ta MOJAJBIIUX MDKIUCHMIUTIHAPHUX JOCIIKEHb Yy Trajys3i
aCTPOHOMIi, AUCTAHLIWHOTO 30HIyBaHHS 3eMJI Ta re01H(POPMATUKH.
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Digital media have significantly changed the psychological conditions in which
consumers make decisions. While in the traditional environment, choices were often
shaped by direct experience, social environment, advertising, and price factors, in the
digital environment they increasingly depend on algorithmic personalization, visual
presentation of information, speed of communication, social signals, and interface
architecture. In such conditions, consumers do not simply choose between products or
services, but operate in a deliberately designed information environment, where each
element — a rating, a review, a banner, a recommendation, a message about a discount
or a limited quantity of a product — can activate a certain cognitive bias. Therefore, this
study focuses on the mechanisms by which digital media influence decision-making
from a psychological perspective under the conditions of limited attention, high
cognitive load, uncertainty, emotional stimulation, and heuristic information
processing.

The problem of cognitive biases in consumer choice is particularly relevant for
psychology, as it allows us to explain why a person’s decision is not always rational,
consistent and based on a full analysis of information. The classic works of A. Tversky
and D. Kahneman show that people often use heuristics, or mental shortcuts, which
help them make decisions quickly but may also lead to systematic errors of judgment
[1; 2]. In digital media, these mechanisms do not disappear; on the contrary, they are
strengthened because information is presented quickly, emotionally, fragmentarily, and
in a personalized way.

This paper aims to theoretically substantiate the role of cognitive biases in shaping
consumer choice in digital media. To achieve this goal, methods of analysis, synthesis,
generalization of scientific literature and comparative analysis of modern approaches
to studying consumer behaviour in the digital environment were used.

One of the key mechanisms influencing digital consumer choices is the anchoring
effect. This means that the first piece of information received becomes a psychological
reference point for subsequent evaluations. In digital commerce, such anchors can include
the initial price, the crossed-out original price, the first rating seen, or the first review. For
example, when a user sees a product with a 50% discount, their evaluation is often based
on the previously established price rather than on actual needs or a comparison with
similar products. Consequently, digital platforms can stimulate decision-making even
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before consumers begin conscious analysis [1]. Also important is the framing effect,
described in a study by A. Tversky and D. Kahneman [3]. Even the same product or
service can be perceived differently depending on how the information is presented.
Phrases such as “Only 2 seats left,” “Recommended by 90% of buyers,” “Best pick of the
week,” and “The offer ends soon” create specific interpretive frameworks. In digital
media, framing is particularly effective through the combination of text, colour, visual
emphasis, timers, push notifications, and personalized recommendations. This may turn
consumer choice into a quick reaction to an information frame rather than a fully deliberate
decision. The availability heuristic also plays a significant role. Consumers tend to judge
the likelihood or importance of a phenomenon based on how easily relevant examples are
recalled [1]. In digital media, the availability of information is artificially increased
through frequency of exposure, repeated advertising, viral content, blogger
recommendations, and algorithmic promotion of specific messages. When users
repeatedly encounter a particular brand in social media feeds, advertising, and
recommendations, this may create a perception of popularity, trustworthiness, or the
brand’s “natural” presence. Attention should be paid to confirmation bias, which is a
phenomenon whereby people prefer information that aligns with their existing beliefs [4].
In the digital environment, this bias is amplified by recommendation algorithms that select
content based on users’ past activity. If a consumer has already expressed interest in a
particular brand, product category, or lifestyle, the digital system continues to deliver
similar messages. This creates a closed information loop in which alternative options
become less prominent. Previous ISU publications have also emphasized that
recommendation algorithms and personalized messages can not only facilitate choice but
also narrow the range of available alternatives [5].

Social proof has a significant impact on consumer choice. According to R.
Cialdini, people tend to pay attention to the behaviour of others, especially in uncertain
situations [6]. In digital media, this mechanism manifests through ratings, likes,
comments, reviews, and tags such as “Popular,” “Trending,” “Best-selling,” and “Most
reviewed.” For consumers, these signals can serve as psychological shortcuts for
decision-making. This is because if many people have chosen a particular product, it
appears safer and more attractive. However, digital social signals are not always
transparent. They may be the result of paid advertising, increased activity, or
algorithmic rankings.

Another important mechanism is loss aversion, which is related to the prospect
theory of D. Kahneman and A. Tversky [2]. People tend to react more strongly to the
possibility of missing out on a gain than to the possibility of obtaining a similar gain.
In digital marketing, this manifests through countdown timers, promotion end
notifications, limited-quantity products, and time-limited promotional codes. These
elements can trigger a fear of missing out and encourage impulsive decisions. In this
context, digital choice architecture aligns with the “nudge” concept by R. Thaler and
K. Sunstein, which suggests that environmental structures can subtly influence human
behaviour [7]. Recent research in the field of digital nudges has also shown that
platform interface design can guide users’ perceptions and behaviour through the
configuration of options, visual salience, and interaction cues [8].
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Modern digital media also actively leverage the characteristics of fragmentary
perception. Previous ISU papers on the impact of clip-based thinking on consumer
behaviour in digital marketing emphasize that short, vivid, and concise messages change
the way people interact with commercial content [9]. This is important for understanding
cognitive biases, as the less time consumers spend analysing information, the greater the
role of heuristics, emotional cues, and automatic responses becomes.

Another risk in the digital environment is the use of interface solutions employing
so-called “dark patterns,” which induce users to perform actions that are advantageous
to the platform but are not always consciously desired. According to research by A.
Mathur et al., manipulative patterns are prevalent on commercial websites and can
influence customer decision-making through hidden cues, time pressure, making
refusal difficult, or the imposition of additional options [10]. From a psychological
perspective, “dark patterns” represent practical applications of cognitive biases within
digital choice architecture.

At the same time, cognitive biases cannot be considered only as a “weakness” of the
consumer. They are part of the normal functioning of human thinking in conditions of
limited time, a large amount of information and high cognitive load. The problem arises
when digital media systematically exploits these features to maximize engagement, sales
or time spent on the platform. Online behavioural advertising, as noted by S. Boerman, S.
Kruikemeier and F. Zuiderveen Borgesius, is based on the collection and analysis of user
data, which allows for more precise tailoring of advertising influence [11]. This makes
consumer choice more personalized, but at the same time less transparent.

Personalization has a dual psychological effect. On the one hand, it can reduce
cognitive load by helping users find a relevant product or service faster. On the other
hand, it can limit the autonomy of choice, since users do not see the full range of
possibilities but only those options that the algorithm considers most relevant or most
likely to attract them. Psychological targeting studies show that adapting messages to
the psychological characteristics of users can increase the effectiveness of digital
persuasion [12]. Recent studies of algorithmic personalization also emphasize the
importance of digital media literacy, because users may not fully understand how
personalized content is selected, filtered, and prioritized [13].

Thus, cognitive biases play a key role in shaping consumer choice in digital
media. The most significant are the anchor effect, the framing effect, the availability
heuristic, confirmation bias, social proof, loss aversion, and scarcity response. In the
digital environment, these mechanisms are amplified by personalization, algorithmic
recommendations, fast visual content, social signals, and manipulative interface
solutions. The practical significance of the problem lies in the need to develop digital
and psychological literacy of consumers, as well as in the formation of ethical standards
of digital marketing. The consumer of the future must not only choose but also
understand how they are guided toward a choice. Because in the digital world, the
“buy” button is sometimes pressed with a finger but is prepared by the architecture of
thought. These findings may also contribute to future research on consumer behaviour,
digital marketing, user experience, and digital platform design.
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MY3UKOTEPAIILSI SIK NMEPCIIEKTUBHUM 3ACIB
MCUXOJOTTYHOI HIITPUMKHA YUHIB B YMOBAX
BIMHU

KpacuiabHikoB Jlennc €Brenosu4

37100yBay BUINOI OCBITH MariCTepChKOro PiBHS
Kadenpa ncuxomnorii

XHITY imeni I'.C. CkoBopoiu

M. XapkiB, YKpaiHa

[ToBHOMacmITabHa BiifHa B YKpaiHi CyTTEBO BIUIMBAE HA NICUXOEMOLIMHUNA CTaH
aiteit Ta miamiTkiB. [ocTiitHMiA cTpec, HEBU3HAYEHICTH 1 MEPEKUBAHHS TPABMATUYHUX
MO MPU3BOJATH M0 IMIJABUIIEHHS DPIBHS TPHUBOXKHOCTI Ta 1HIIMX ICHUXOJOTTYHUX
TpyaHouiB. Hanpuknaz, y nocnimkendi O. Minenko (2024) 3adikcoBaHO 3pOCTaHHs
SK CUTYaTUBHOI, TaK 1 0COOMCTICHOT TPUBOXKHOCTI cepejl MiJJIITKIB B yMOBaX BOEHHOTO
koH(pikTy. Came TOMY HaAA3BMYAaHO BAXIMBO 3HAWTH €(QEKTUBHI CIIOCOOU
MICUXOJIOTIYHOI MIATPUMKH 3pPOCTAIOYOr0 TMOKOJIHHS, SKI JOMOMAaraioTh HE JIUIIE
3MEHIIUTH BIUIUB CTPECOBUX (PAKTOPIB BIMCHKOBOTO KOH(IIKTY, a ¥ BIJIHOBUTH
3IaTHICTh JIO CAaMOPETYJIAII Ta aganTariii.

OmHuM 13 Takux 3ac00iB € My3HUYHE MHUCTENTBO. My3HKa 1 My3W4Ha TBOPYICTh
TpaauLIHO JOoMoMarae JIOJUHI TEpPeKUBATU €MOIlli, BHUCIOBIIOBAaTH CKJIAHI
MOYYTTs, BUBUIHHIOBATH AylieBHUN Oinb. Came TOMYy BOHA JaBHO MPHUBEPTAE yBary
MICUXOJIOTIB SIK pecypc MIATPUMKUA BHYTpimHboro crany. . Kmumenko Ta O.
MaxkcumoBna (2024) B cBOill poOOTi OMMUCYIOTH 3B'I30K MY3HUKH 3 €MOIIHHOIO CHEPOro
OCOOMCTOCTI Ta MIAKPECHIIOIOTh 11 3HAYEHHS B YMOBaX BOEHHUX BHUKIMKIB. Ili
0COOJMBOCTI 3aKJ1a/1al0Th OCHOBY JUISI BUKOPUCTAHHS My3UKH B Tepatii sIK CTeniagbHO
OpraHi30BaHOT'0 METOJIy TCHXOJIOTIYHOI JOMOMOTH Ta KOPEKIil MCHUXOEMOINHUX
CTaHiB.

CporomHi My3UKOTEparlis BBAXKAETHCS OJHHUM 13 TEPCIEKTHBHUX HAIMPSMIB
MICUXOJIOTIYHOI MIATpUMKUA. BoHa nomomarae 3MEHIIMTH TPOSBH TPUBOKHOCTI,
JETPECUBHUX CTAHIB 1 MCUXOEMOIIMHOTO HAMPYXEHHS, a TaKOXK CIIpHSIE PO3BUTKY
HaBUYOK eMOIIiiTHOT camMOperyJIsilii. 3poctae KUIBKICTh daxoBux
MY3UKOTEpaNeBTUUHUX PAKTUK, CIPSIMOBAHMX I11] KOHKPETH1 NOTPEOH PI3HUX TPyIl.
Pe3ynbraty cydacHUX CHCTEMaTHYHHUX OTJISIIB MIATBEPIKYIOTH ii MO3UTUBHUM BILUIUB
Ha MCUXi4He Oaromnoayyqus Jirojel pi3Horo Biky. KpiM Toro, Meta-aHaii3u CBi4aTh,
10 MY3HKOTEparmis MOXE 3HM)KYBaTH SIK TICUXOJIOT1YHI, Tak 1 ()i310JI0T14HI MPOSBU
ctpecy. BonHowac HalOuibIMii TepaneBTUYHHM edekT 3abe3nedyye He 3BUYANHE
MPOCITyXOBYBAaHHS MY3WKH, a CHEIlialbHO TMigiOpaHi My3W4YHI TPAKTUKH, SKi
npoBOIUTH (haxiBellb 3 ypaxyBaHHSM iHIUBIAyabHUX moTped moaunu (Belski et al.,
2022; de Witte et al., 2022).

3Ba)kKaro4M Ha PE3yIbTaTH Cy9aCHUX JOCIIKEHD 1 aKTyallbH1 CyCIUIbHI BUKJIUKH,
NEpPCIEKTUBHUM  HampsIMOM  BOAYaeThCsl  IHTErpaiis  OKPEMUX  €JIEMEHTIB
My3UKOTEepalii B OCBITHE cepenoBuiie. [locTynoBe BOPOBaIKEHHS TaKUX MPAKTUK Y
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TSUTBHICTD 3aKJIaAIB MUCTEIHKOT OCBITH, 30KpeMa MY3WYHHX IIK1JI, MOXKE JOTIOMOTTH
CTaOLTi3yBaTH TICUXOEMOIIIMHUNA CTaH JITeH Ta MIIITKIB 1 BOJAHOYAC CIPHUITH
30€pEKEHHIO IXHBOTO MEHTAJIBHOTO 370pOB's. TeopeTudHi 3acaju TaKoro MiIXOmy
MpeACTaBiIeHI B pobOOTax, 1€ My3UKOTepamis pO3TISJAEThCS SK TCHUXOJIOTO-
NeJaroriyHuii 3acid MIATPUMKU OCOOMCTOCTI. ABTOPUM OMNHUCYIOTh pi3HI (HopMH
MY3UKOTEpalleBTUYHOI pOOOTH: aKTHUBHI MeToau (CmiB, TPy Ha MYy3UYHHUX
IHCTpyMEHTaX,  IMIOPOBI3aIlil0, PUTMIYHI  BIPaBH),  PEUENTUBHI  METOAM
(uiectipsiMOBaHE CIyXaHHS MY3WMKH) Ta rpynoBi opMu My3u4HOI B3aemojli. Taxi
MPAKTUKH CTBOPIOIOTh YMOBHU ISl EMOIIIHHOTO CaMOBHUPAKEHHSI, PO3BUTKY TBOPUOT
aKTUBHOCTI Ta MiATPUMKHU IICUXOEMOIIIMHOTO cTany aiTed 1 miamiTkiB (Aynuk, 2025).

[To3utuBHUI eeKT MiATBEpIKYIOTh 1 MpakTHUHI gociimkenns. Tak, Finnerty,
McWeeny ta Trainor (2023) BCTaHOBHJIH, 110 OHJIAHH-TPYIIOBAa MY3UKOTEpAITis JIJIs
CTYJCHTIB YHIBEPCUTETY CIpHsIa 3HUKEHHIO CHUTYaTHMBHOI TpPUBOXKHOCTI Ta
CyO'€eKTMBHOTO PIBHS CTpeCy IICIsl MPOBEJACHHS TEPaNeBTUYHUX 3aHATh. ABTOpU
TaKOK 3a3Ha4yaroTh, 110 TPyNoBHd (opmaT Moxke OYyTH JOCTYIHUM CHOCOOOM
MIITPUMKH TICUXIYHOTO 3I0POB'S CTYAEHTCHKO1 MOIo/Ii. IToai0H1 BUCHOBKH OTpHUMAJIN
Li et al. (2026), siki y cucTeMaTHYHOMY OIJISJII Ta MeTa-aHali3i 18 paHmoMi30BaHHUX
KOHTPOJIbOBAHUX JOCHIKEHb 3a y4acTio 1679 CTyAeHTIB BUSBWIM CTATUCTHYHO
3HAYYIIE 3H)KCHHS CUMITTOMIB TPUBOKHOCTI ITi/1 BIUTMBOM MYy3uKoTeparrii. Haitkpari
pe3yibTaTH MOKa3ald KOMOIHOBaHI MpoOrpaMu, WO TMO€JAHYBAJIM aKTHBHI Ta
pElENnTUBHI My3H4HI MPAKTUKH.

Otpumani jmaHi — 1€ T0OpsAMe MATPYHTS JJs  ajanTaiii  [EeBHUX
MY3UKOTEpANeBTUUHUX MIIXOIB Y HaIIii ocBiTi. Ha MO0 1yMKy, HACTYITHIM KPOKOM
Mae€ CTaTH po3pOOJICHHS Ta IHTErpallisi MPAaKTUK B HABYAJIbHUM MPOIIEC 3 ypaxXyBaHHIM
BIKOBHUX OCOOJIMBOCTEN YUHIB, CEIU(IKA MY3UUHUX HIKLT 1 IHIINX 3aKJIaiB My3UYHOT
ocBiTu. PaxoBa HAyKOBa CIUILHOTA MAa€ HAJATH TAaKId IHCTPYMEHT, IO JIOTTOMOXKE
CYy4YaCHUM JITSAM 1 MIJJIITKaM B 3HWKEHH1 TPUBOXKHOCTI, EMOLIMHOTO HANPYKEHHS Ta
NepeXKNBaHb, TMOB'SI3aHUX 13 BOEHHUMHU MOMISIMHU, a TaKOX CHPHUITH (POPMYBaHHIO
BIJTYYTTSI ICUXOJIOTTYHOI O€3MEKH.
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CAMOOINIHKA 5IK YAHHHUK
JIITEPCBKOI ITIOBEAIHKHN CTAPIHOKJTACHHUKIB

AnoBcbka Tamapa AnaTtouiiBHA

K. IICUXOJ. H., JIOL[CHT

[TonraBcbKMii HAIIOHAILHUI TeAarOrTYHUN
yHiBepcuteT imeHi B. I'. Koponenka, Ykpaina

VY cydacHMX yMOBax pO3BUTKY CYCIUIbCTBa OCOOJMBOrO 3HAUYCHHsI HaOyBae
npobiieMa ¢GOpMyBaHHS AaKTHBHOI, BIATOBIZAIBLHOI Ta COIIAJbHO KOMIIETEHTHOI
ocobucrtocti. OCBITHI TpocTip Jedani OUIbLIEe OPIEHTYETbCS Ha PO3BUTOK
IHII[IaTUBHOCTI, 3JaTHOCTI JO CHIBIOpali Ta TOTOBHOCTI Opatu Ha cebe
BIIMOBIAANBHICTh 32 MPUUHATTSA pilieHb. Y I[IbOMY KOHTEKCTI 3HayHa YyBara
NpUALISIETbCS (POPMYBAHHIO JIIIEPCHKUX SIKOCTEH YUHIBCHKOI MOJIOJI, OCKUIBKH CaMme
BOHU CHPUSIOTH AKTUBHIN y4acTi MIAJITKIB Y KOJEKTHUBHIN IISSIBHOCTI, PO3BUTKY
OpraHi3aTOPChbKUX 3J10HOCTEH Ta e(QEeKTHUBHIM B3a€EMOMIl 3 IHIIMMHU JIIOJbMHU.
Jlinepcbka TIOBEMIHKA PpO3TISIAETHCS SK BaXKIMBUH KOMIIOHCHT  COIlIaJbHOI
aKTUBHOCTI MOJIOJI1, IO (POPMYEThCA MMiJ1 BIUIMBOM Pi3HUX TCUXOJIOTIYHUX YMHHHKIB
[3, C. 189]. Crapuuii mKUTEHAN BIK € BAXJIMBUM €TallOM CTaHOBJIEHHSI OCOOHMCTOCTI,
KOJIM B1I0YBa€ThCA 1HTEHCUBHHMI PO3BUTOK CAMOCBIZIOMOCTI, (JOPMYBaHHS KUTTEBUX
LIHHOCTEH Ta YSBJIEHb MPO BIACHI MOXIIMBOCTI. Y LEW NeploJl MOCHIIOETHCS
MIParHeHHs O CaMOCTBEP/IKEHHS, BU3HAHHS 3 0OKY OJHOJITKIB Ta aKTUBHOI y4acTi B
KUTTI KoJeKTuBy. CaMe B yUYHIBCBKOMY CEpelOBHILI (OPMYIOTHCS NEPILl MPOSBU
J1IepChKOT TOBEIIHKM, IO TMPOSIBIAIOTHCS Yy 34aTHOCTI BIUIMBAaTH Ha TPyILy,
OpraHi30BYBaTH CIIUIbHY MJiSIbHICTE Ta OpaTu Ha ceOe iHimiaTuBY. BakiuBum
MICUXOJIOT1YHUM YMHHHUKOM, SIKHA MOYKE BIUIMBATH HA MIPOSB JIiIEPCHKOI MOBEIIHKH, €
caMOOIlIHKa ocoOucrocTti. BoHAa BH3HAyac CTaBIE€HHSA JIIOAWHUA OO BJIACHUX
MO>KJIMBOCTEH, PIBEHb YNEBHEHOCTI y COOl Ta FOTOBHICTh MPOSIBISTH AKTUBHICTH Y
comianpHii B3aemojii. CaMOOIlIHKa BIUIMBA€ Ha ITOBEIIHKOBI IPOSIBU JIIOJWHHM, il
MparHeHHs 0 JOCSATHEHHsS IUJIeH, 3/1aTHICTh MPUMMaTH PIlICHHS Ta OpaTu Ha cebe

250



Global Trends in Science, Technology and Economy

BiAnoBiAanpHICTh. CaMe TOMY MAOCHIIKEHHS POJi CaMOOIHKA Y (opMmyBaHHI
JAEPCHKOT MOBEIIHKU CTAPIIOKIACHUKIB € BAKIIUBUM JIJIS1 PO3YMIHHS IICUXOJIOTTYHUX
YUHHUKIB PO3BUTKY JIIJIEPCTBA B YUHIBCBKOMY CEPEIOBHUILII.

CamooIliHKa € BaXJIMBUM KOMIIOHEHTOM CTPYKTYpH OCOOHMCTOCTi, IO
BIJIOOpaka€ CTABJICHHS JIIOJMHU /10 BIACHUX SIKOCTEH, MOXKJIMBOCTEH 1 pe3yJbTaTiB
aisibHOCTI. BoHa (opmMyeThest y mporieci comiaabHOi B3a€MOJIi Ta MOCTYIOBO CTa€
BHYTPIIIIHIM MEXaHI13MOM PeryJisilii moBeaiHku. Uepes caMOOIlIHKY JIFOJMHA BU3HAYAE
pIBEHb BJIACHUX JIOMaraHb, OIIHIOE CBOi il Ta CHIBBIJHOCUTH iX 13 COLIIBHUMU
ouikyBaHHsMU. Sk 3a3Hauae M. Wong, camoolliHKa OB’ si3aHa 3 YSABICHHSAM JIIOJIUHU
PO BJIACHY KOMIIETEHTHICTb 1 3HAYYIICTh, 110 BIUIMBAE HA PIBEHb YIIEBHEHOCT1 y CO01
Ta Xapaktep comianbHoi moBeainku [5, C. 3]. Came ToMy BOHa BM3HA4a€ TOTOBHICTh
O0COOMCTOCTI TPOSBIISATH 1HINIATUBY, OpaTH Ha ceOe BIAMOBIIAIBHICTh 1 AKTHBHO
B3AEMOJIATH 3 1HIMMH JTIOAbMU. OCOONHMBOrO 3HAYCHHS CaMOOIlIHKa HalyBae y
CTapIIOMy HIKIJTLHOMY Billl, KOJIM TTIOCUITFOETHCS TTPOIIEC CaMOITI3HaHHS Ta (HOPMY€EThCS
OUIbII YCBIJIOMJIEHE CTaBJEHHS JI0 BJACHOI ocoOucrocTi. Y 1ed mnepioa
CTapIIOKJIACHUKH MParHyTh 3PO3YMITH CBOi MOXKJIMBOCTI, BU3HAYUTH BJIacCHE MICIIE B
KOJIGKTUBI Ta OTpUMaTH CoOIllaJibHe BHU3HAHHA 3 OOKYy OJHOJITKIB. BomHouac
CaMOOIIIHKA 3JIUIIAETHCS IOCUTH YyTIMBOIO 10 30BHINTHIX OIIHOK 1 MI>KOCOOUCTICHUX
B3aeMuH. Sk 3azHadae O. IInopTyH, 1HAWBIAYaJbHO-TICUXOJOTIYHI OCOOIMBOCTI
YYHIBCBKOI MOJIOAl CYTTEBO BIUIMBAIOTh HA XapaKTep COLIAJbHOI AaKTUBHOCTI,
3IaTHICTh JI0 caMopeasizalli Ta nposiB gigepctBa y rpymi [3, C. 190]. Came Tomy
pPiBeHb CaMOOIIIHKM CTAapIIOKIACHUKIB MOXE BHCTYNATH BaXXIMBUM ITOKA3HHKOM
iXHBOT TOTOBHOCTI /IO aKTUBHOT Y4acCT1 Y )KHTT1 KOJIEKTUBY. Y MIKUTBHOMY CEPEIOBHUIIT
OJIHUM 13 TPOSIBIB COLIQJIBHOI aKTUBHOCTI Y4YHIB € JiJiepchbka IMoOBeaiHKa. BoHa
IPOSIBIISIETHCS Yy 3[aTHOCTI BIUIMBATH Ha TPYIMY, IHIMIIOBATH CHUIbHY ISUIBHICTB,
OpraHi30ByBaTH B3a€MO/I10 Ta OpaTu Ha ce0e BIAMOBIIANbHICTD 33 MPUUHSATTS PIllICHb.
JocnipkeHHst cBiq4arh, 10 (HOPMYyBaHHS JIAEPCHKUX SIKOCTEH Yy CTapUIOKIACHUKIB
MOB’SI3aHE 3 PO3BUTKOM TaKUX OCOOMCTICHHX pHC, SK YIEBHEHICTh Yy 00,
KOMYHIKaTUBHA aKTHUBHICTh, BIJMOBIIAJILHICTh Ta 3/IaTHICThH 0 OpTraHi3allii CIijIbHOI
nisotbHOCTI. 30Kkpema, I'. Jlemko Ta P. ®DimimoBa miAKPECTIOOTh, IO PO3BHTOK
JTIEPChKUX SKOCTEH Y4YHIB BIIOYBA€ThCS y TpoIeCi iXHBOI aKTHMBHOI yYacTi Y
KOJIGKTUBHIN isUIbHOCTI Ta B3aeMojii 3 oanoditkamu [1, C. 215]. TloniOny no3uitito
BucioBioe 1 K. Camoxina, sika 3a3Hayae, 0 CTAHOBJICHHS JIJEPCHKHUX IMPOSBIB Y
MIJUTITKOBOMY BIIll 3aJIeKUTh BIJT YMOB COIIAJILHOTO CEPEOBHUIIA Ta OCOOMCTICHOI
TOTOBHOCTI yuHsI Opatu Ha cebe iHimiatuBy y rpymoBiil maismsHOCTI [2, C. 440]. ¥V
IIbOMY KOHTEKCTI CaMOOI[IHKa MOX€E BUCTYMATH OJAHHUM 13 TICUXOJOTIYHUX YUHHUKIB,
IO BIUIMBAIOTh Ha IMPOSIB JIJEPChKOI MOBEIIHKH CTapIIOKIACHHUKIB. Baxxiuso
BpaxoBYBaTH, [0 CaMOOI[IHKAa BU3HAYA€ HE JIMINE CTABJICHHS JIOAMHU JI0 BIACHUX
MO>KJIMBOCTEM, a ¥ XapakTep ii MOBEAIHKH Yy COLIaIbHUX CUTYyallsix. BoHa BrMBae Ha
piBEHb JJOMaranb 0COOMCTOCTI, CTyIiHb TOTOBHOCTI /IO PU3UKY, a TAKOK Ha MParHeHHs
10 JOCATHEHHSA MEeBHOTOo crarycy y rpymi. CTapuIOKIACHHKH, SKI MalOTh OLIbII
YIEBHEHE YSIBICHHS MPO BIACHI MOXJIMBOCTI, YaCTIllIe BUSBISIIOTH IHIIIATHBY Y
CIUIBHIN AISTILHOCTI, HE YHUKAIOTh BIJTIOBIIAJIbHUX 3aBaHb Ta CXWJIbHI OpaTH Ha cebe
opraHizauiiHi QyHkiii y KojekTuBl. HaToMicTh HEBINEBHEHICTh y BJIACHUX CHJIaX
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MOK€ OOMEXyBaTH COIiaJibHy aKTUBHICTb 1 CTPUMYBATH IPOSBU OPTraHi3aTOPCHKUX
3ni0HocTel. Jlimepchka moBe/iiHKa B yYHIBCHKOMY KOJIEKTHBI (POPMYETHCS TOCTYIIOBO
1 IPOSBIISIETHCS Y PI3HUX (popMax coulianbHOl B3aemojiii. BoHa Moxe BupaxaTtucs y
3IaTHOCTI TPOMOHYBAaTH HOB1 111, KOOPJAWHYBAaTH MisUTBHICTH OJHOKJIACHHKIB,
HNIATPUMYBATH TPYNOBY 3TypTOBaHICTh a00 COPUSITH BUPILICHHIO CIUIBHUX 3aBAaHb.
[Ipy 1pOMYy JiIEPCTBO y WIKIIBHOMY CEPEIOBHINI HE 3aBXKIW IOB’S3aHE 3
bopMaNbHUMH POJISIMHU, @ YACTO BUHHUKAE y MPOIIECI MOBCIKIECHHOT B3a€EMOJI1 YUHIB.
Came TOMYy TMpOSIBU JIIEPCTBA 3HAYHOIO MIPOIO 3ajiekaTh BIJ 1HAUBIIYaTbHO
MICUXOJIOTTYHUX XapaKTEPUCTUK OCOOMCTOCTI Ta 1 TOTOBHOCTI /10 aKTHBHOI Y4acTi y
KOJIGKTUBHOMY JKHUTTI. Y MCUXOJOTTYHHUX JOCIIKEHHSIX MIAKPECTIOETHCS, 0 OAHUM
13 BOKJIMBUX YMHHUKIB PO3BUTKY JIIJIEPCHKUX SIKOCTEH € MO3UTHBHE YSBICHHS JIFOTHHU
npo BiacHi MoxiauBocti. D. Karagianni ta A. Montgomery 3a3HayaioTh, IO
dbopMyBaHHS JiIEPCHKUX YMiHb Y HIAJIITKIB MOB’SI3aHE 3 PO3BUTKOM YIIEBHEHOCTI Y
co01 Ta 37aTHOCTI aKTUBHO B3a€MOJISATU 3 comianbHuUM cepenoBumiem [4, C. 1052].
Came BHYTpIIIHS BIIEBHEHICTh J103BOJISIE MIJIITKY BIAKPUTO BUCIOBIIOBATH BJIACHY
MO3UIlII0, OpaTH y4acTh y NPUHHATTI TPYMOBUX PIMICHh Ta BIUIMBATH Ha JIyMKY
OJTHONITKIB. BogHOYAC pe3ynbTaTy eMIIPUYHUX JOCTIKEHb CBIIYATh PO B3AEMHUIA
XapakTep 3B’SA3Ky MIDK CaMOOIIHKOIO Ta JIJAEPChKOIO TOBEIIHKOK. 3aTy4CHHS
MIJUTITKIB IO JISJIBHOCTI, IO Tepeadayae MposB 1HIIIATUBYU, BIAMOBIIATBHOCTI Ta
OpraHizaliiiHuX yMIHb, MOXKE CIPUSATH 3MIIHEHHIO iXHbOI BIIEBHEHOCTI y BJIACHHUX
cunax. Tak, M. Wong, Y. Lau, T. Wong ta A. Lee BcTaHOBWIH, 110 Y4acCTh MiJTITKIB
y IporpaMax po3BHUTKY JIiJIEpCHKIX HABUUOK MO3UTHUBHO BIUTMBAE HA TXHIO CAMOOIIIHKY
Ta BiMuyTTs BiacHoi edexTuBHOCTI [5, C. 5]. Lle cBimuuTh mpo Te, mo GhopMyBaHHS
JIEPCHKOTO TOTEHIIAy CTapIIOKIACHUKIB 1 PO3BUTOK iXHBOI CAMOOIIHKHA €
B3a€MOIMOB’I3aHUMH MPOIIECAMH, SKI B3a€EMHO MiJCHIIOIOTH OJUH OJHOTO B MPOIIECi
COIIIAJIbHOI B3aeMO/I11. 3a3HaYCHUI B3a€EMO3B’ 130K JI03BOJISIE PO3IJISIIATA CAMOOIIHKY
SK BKJIMBUI BHYTPILIHIN pecypc 0COOMCTICHOIO PO3BUTKY CTapLIOKIACHUKIB. BoHa
BIUTMBA€E HA T€, HACKUIBKM aKTUBHO yY€Hb MparHe peanizyBatu cede y COlialbHOMY
CEpEelIOBUIL, Y TOTOBHM OpaTh y4yacTh Yy KOJIGKTHBHIA MISUIBHOCTI Ta MPOSBISITH
oprafizaropchki 3mi0HOCTI. CTaplIOKIaCHUKH, SIKi MO3WTHUBHO OIIHIOIOTH BIJIACHI
MOXJIMBOCTI, YacTillle JIEMOHCTPYIOTh 1HIIIATUBHICTh, 3JaTHICTh JO CaMOCTIMHOTO
NPUIHATTS PILIEHb 1 MPArHEHHS A0 JOCATHEHHS MOCTAaBICHUX LUICH. Y IIKUIBHOMY
KOJICKTHBI 1€ MOKE€ MPOSIBIATHUCS y Oa)kaHHI KOOPJAWHYBATH JiSUIbHICTH OJHOJITKIB,
MIPOTOHYBATH HOBI 171€1 a00 OpaTu y4acTh y BUPIIIEHH] COUIBHUX 3aB/aHb. BonHoyac
dbopMyBaHHS JIJIEPCHKOI MOBEAIHKA BiIOYBAETHCA y IPOIECI MOCTIHHOI B3aeMoOIil
OCOOHMCTOCT1 3 COIIaJIbHUM CEPEAOBHINEM. YUacTh y PI3HUX BHJIAX KOJEKTHUBHOI
JiSUTBHOCT1, BUKOHAHHS OPraHi3aTOPChKUX POJieH Ta OTPUMAaHHS MO3UTUBHOTO JOCBITY
B32€EMO/IIT 3 OAHOJITKAMH CIIPUSIOTH PO3BUTKY BIEBHEHOCT! Y BiIacHUX cuiax. Came
yepe3 MNPaKTUYHUIA JOCBIJ COLIAJbHOI aKTUBHOCTI CTapIIOKJIACHUKH OTPUMYIOTh
MO>KJIMBICTh TIEPEBIPUTH BJIACHI MOXKJIMBOCTI, PO3IIMPUTH MEXI camopeanizaiii Ta
3MILHUATHU IIO3UTHUBHE CTaBJIEHHS JI0 CEOE.

AHami3 B3a€MO3B 53Ky MDK CaMOOI[IHKOIO Ta JIJIEPCHKOI0 TOBEAIHKOIO
CTapILIOKJIACHUKIB J03BOJIIE€ PO3TISIATH CAMOOLIHKY HE JIMIIE SIK XapaKTePUCTUKY
CTaBJICHHS 0COOMCTOCTI JI0 ceOe, a K BaXKJIMBHI IICUXOJIOTTYHUHN MEXaH13M COIl1aIbHOT
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aktuBHOCTI. (CaMoOOIlIHKa BHU3HAa4Ya€ pIBEHb YIEBHEHOCTI YYHS Yy BJIACHHUX
MO>KJIMBOCTSX, HOT'O TOTOBHICTh OpaTH y4acTh Y KOJICKTUBHIN AISUTBHOCTI Ta 3AaTHICTh
BIUIMBATH HA IPYNOBY B3a€EMO/I110. Y CTaplIOMy HIKUJIBHOMY Billl, KOJIU BIJOYBA€ThCS
aKTUBHE CTAHOBJIEHHS CaMOCBIZIOMOCTI Ta (pOopMyBaHHS COLIabHOI MO3UINI, came
CTaBJEHHS A0 ce0e 3HAYHOIO MIpOI0 BU3HAYa€, yd OyJle yUYeHb MParHyTu A0 MPOSIBY
HII[IaTHUBY, BIAMOBIJAIBHOCTI Ta OPraHi3aTOPChKOT AKTUBHOCTI y KOJIEKTUBL. Y LbOMY
KOHTEKCT1 CaMOOIlIHKa BUCTYNA€ BAXIUBOIO BHYTPIIIHBOIO MEPEIYMOBOIO PO3BUTKY
JIIEPCHKOTO  TMOTEHINaly CTapIIOKJIAacHUKIB. BomHodac B3a€MO3B’S30K  MiX
CaMOOI[IHKOIO Ta JIJICPCHKOI0 TOBEIHKOI0 Ma€ JIWHAMIYHUN XapaKTep, OCKIIbKHU
MPOSIBU JIIJIEPCTBA Y COIlaJbHIM B3a€MOJIi MOXYTh, Y CBOIO 4Yepry, BIUIMBAaTH Ha
dbopMyBaHHS OUIBIII CTIMKOTO Ta TMO3WTHUBHOTO YSBIICHHS OCOOMCTOCTI Mpo cede.
JlocBin opraHizaiii CHUIBHOT JISUJIBHOCTI, MPUHAHATTSA pilleHbh 1 B3aeMojii 3
OJTHOJIITKAMU CIIPUSI€ 3MIIIHEHHIO BIEBHEHOCTI Yy BJIACHUX CHJIaX Ta PO3UIMPEHHIO
MOXJIMBOCTEH camopeanizauii. Lle no3Bosisse po3risaatv pPO3BUTOK aJEKBATHOL
CaMOOLIHKH K BaKJIMBY YMOBY (DOpMYyBaHHS JIIIEPCHKUX SKOCTEW CTApIIOKIACHUKIB
Ta CTBOPIOE IMATPYHTS JUIS TMOMAJIBIINX JOCHIKCHb IICHXOJOTIYHMX YHWHHHUKIB
CTaHOBJICHHS JIIJIEPCTBA B YUHIBCbKOMY CEPEIOBHUIIII.
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IOOEKTUBHOCTh ABTOPCKOHW MOJIEJIN
INCUXOJIOI'MYECKOI'O COITPOBOKJAEHUA
INPOPECCOPCKO-ITPEIIOJABATEJIBCKOI'O

COCTABA, COTPYAHHUKOB YHUBEPCUTETA B
®OPMATE KIIYBA «KEY TO THE SOUL»

KanukanoBa Acenb MyxameTKaJineBHA

MArucTp NCUXOJIOTUU

ITcuxouor LlenTpa ncuxoa0ru4yeckoro KOHCYJIbTUPOBAHUS
TOO «ASTANA IT UNIVERSITY»

r. Acrana, Pecnybnuka Kazaxcran

AHHOTaIUS

Crarbsi TMOCBSILEHA AaHAIM3y pe3yJbTaTOB BHEAPEHUS aBTOPCKON MOJEH
MICUXOJOTHYECKOTO COMPOBOXKICHUS COTPYIHUKOB YHHUBEPCUTETA, PEeaIN30BaHHON B
dopmare MCUXOIOrHYECKOro, eHckoro kiyoa «Key to the Soul». AxrtyanbHOCTB
UCCIIEIOBaHUS o0ycIioBJIeHA BO3pacTaromei pacmpocTpaHEHHOCTHIO
PO EeCCHOHAIEHOTO BBITOPAHUS, XPOHUYECKOTO SMOIMOHAIBHOTO HAMPSHKEHUS U
CHIDKCHHUS TICUXOJIOTHYECKOro Omaromonyuusi pabOOTHHUKOB 00pa30oBaTENbHBIX
opranm3armii [1]. Llenp uccrmegoBaHus 3akirodanachk B OLEHKE 3(PPEeKTUBHOCTU
IporpamMMbl, HANpaBICHHOM HAa pPa3BUTHE SMOLUOHAIBHOW  yCTOMYMBOCTH,
npoUIakTUKy MNpoGEeCCHOHATBFHOTO BBITOPAHMS, YKPEIUICHUE TICHXOJIOTUYECKOM
0€30MacHOCTH U COBEPIIEHCTBOBAHUE KOPMOPATUBHOM KyJIbTYphl. B uccienoBanuu
UCIIONIb30BAIMCh  METONbI  MEAarorTMYecKOoro  MPOEKTUPOBAHMs, HaOIIOaEHMUS,
AHKETUPOBAHUSA M KAYECTBEHHOTO KOHTEHT-aHaJM3a OTKPBITHIX OTBETOB YYACTHHII.
[TomyyeHHble  pe3ynbTaTbl  CBUJETEIBCTBYIOT O  BBICOKOM  CYOBEKTHBHOM
3(h(HEKTUBHOCTH MPOTpaMMBbI.  BOJNBIIMHCTBO  YYACTHUI[ OTMETHJIM CHHKCHHE
OMOIIMOHAIBHOTO  HANpPSsDKEHMs,  yBEJIMYEHHE  CIOCOOOB  ICHXOJIOTHYECKOM
CaMOPETYJIALNH, TOBBIIICHHE CYOBEKTHUBHOIO IICHMXOJOTUYECKOTO OIaromnoiryqus,
YKpEIIeHNEe BHY TPHOPTaHU3AIIMOHHBIX KOMMYHUKAINN U opMHUpOBaHUE aTMOC(EpbI
NICUXOJIOTHYeCKOol Oe3omacHocTH. [lomydeHHbIe JaHHBIE MO3BOJIIOT paccMaTpUBATh
pa3paboTaHHYI0 MOJENb KaK MEePCHEKTUBHYIO TEXHOJOTHIO TICHUXOJIOTUYECKOTO
COTPOBOXKJICHUSI IIEPCOHANIA OPTaHU3aIuil BBICIIETO 00pa30BaHUsI.

KitoueBbie cnoBa: TMCHXOJIOTUYECKOE COMPOBOXKIEHUE, MPOPECCHOHATBHOE
BBITOpaHUE, TCUXOJOTHYECKOE OJIaromnoiayyue, MCUXOJorudeckas Oe30MacHOCTb,
KOPIIOpaTUBHAS KYJIbTYpa, SMOIIMOHATbHAS] YCTOWYUBOCTD, YHUBEPCUTET.

Beenenue

CoBpeMeHHasi cuUCTeMa BBICHIETO OO0pa30BaHUSI XapPAKTEPU3YETCS BBICOKOM
WHTEHCHUBHOCTBIO MPOGECCHOHANBHON ACATENBHOCTH, ITUGPOBOM TpaHCHOpMAIIHEH
0o0pa30BaTEeNbHOTO  TIpollecca, HEOOXOIMMOCTHIO TIOCTOSHHOM  ajamnTaiud K
OpTraHMU3aIMOHHBIM H3MEHEHUSM U BO3PACTAIOIMMU TPEOOBaHUSIMU K 2PPEKTUBHOCTH
Tpyza coTpyaHuKkoB [3]. B coBokynmHOCTH JaHHBIE (DaKTOPBI BBICTYNAIOT 3HAYMMBIMHU
CTPECCOTCHHBIMH  YCJIOBHSIMH,  TOBBIIIAOIIMMH  BEPOATHOCTH  Pa3BHTHSA
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npo(hecCHOHAIBHOTO ~ BBITOPAHMS, SMOIMOHATBHOIO HCTOLICHUS W  CHUKCHHS
MICUXOJIOTMYECKOT0 0JIarornoayurs pabOTHUKOB 00pa30oBaTeIbHBIX Opranu3anui [3,4].

HccnegoBanusi mnocHeAHUX JI€T CBHJETENbCTBYIOT, YTO IICHUXOJOTHYECKOE
Onaromoiydre nmepcoHaia BIsSIeTCS OJJHUM U3 BAXKHEUINX (PakTopoB 3PPeKTUBHOCTH
JeATETbHOCTH YHUBEPCUTETA, onpenenss KauecTBO MEXJIMYHOCTHOTO
B3aUMOJICHCTBUS, YPOBEHb OPraHU3alMOHHON NPHUBEPKEHHOCTH, BOBJIECYEHHOCTb
COTPYJAHHMKOB U YCTOMYMBOCTh K MpOo(decCHOHaIbHBIM cTpeccopaM. B cBsi3u ¢ 3TuM
0CO0YI0 aKTYaJbHOCTh TPUOOPETAET NOUCK KOPIOPATUBHBIX (POPM MCUXOTOTHUECKOTO
CONPOBOXKJICHUS, OPUEHTHPOBAHHBIX HE TOJBKO Ha KOPPEKIMIO BO3HUKAIOLIUX
TPYJIHOCTEHN, HO U HA TPO(PUIAKTUKY 3MOLMOHAIBHOTO HeOaromnoryyus [5].

OnHOI M3 MEepCIEKTUBHBIX TEXHOJIOTHI SBISETCS OpraHnu3alus KOpIopaTUBHBIX
MICUXOJIOTUYECKHUX KITyOOB, COUETAIOLIUX AJIEMEHTHI IICUXO0JIOTUYECKOr0 00pa30BaHuUs,
IpyNNOBON MOJAECPKKH, PA3BUTHS SMOIMOHATBFHOTO WHTEIEKTa U (OPMUPOBAHUS
HAaBBIKOB IICHXOJIOTMYECKOW caMoperyysinuu. OJHAaKo B OTEYECTBEHHOM IPAKTUKE
BBICIIEr0 00pa3oBaHUsl MOAOOHBIE MPOTPAMMBbI TOKA HEJOCTATOYHO OMMCAHBI U PEAKO
CTAaHOBATCA MPEAMETOM HAyYHOTO aHajlu3a, 4YTO OOYCJIOBIMBAET AaKTyaJlbHOCTb
HACTOSIIETO UCCIIEI0BAHUS.

Hayunast HOBM3Ha HUCCIEA0BaHUS

Hayunas HoBU3HA paboOTHI 3aKit0UaeTcs B pa3paboTKe U anpodalru aBTOPCKOM
MOJIEJIM  KOPHOPATUBHOIO  ICHUXOJIOTHYECKOTO  CONPOBOXKIEHUS  COTPYIHHUII
yauBepcurera «Key to the Souly, ocHoBaHHOW Ha MHTErpalyy MPOCBETUTEIBCKOTO,
NpOQUIAKTUYECKOT0, PA3BUBAIOIIEIO M KOMAaHA000pa3yIoIIero KOMIIOHEHTOB B
paboTe rncuxosiora.

B oTnuuue ot TpaaAMIIMOHHBIX (POPM MCUXOIOTHYECKOMN MTOMOIIIH, MPEAJI0KEHHAS
MOJIeJIb OPMEHTHPOBAaHA HE Ha PEUICHHE OTICNIbHBIX ICHUXOJOTHYECKUX MpoOIeM
COTPY/JHHMKOB, @ HA CHCTEMHOE Pa3BUTHE BHYTPEHHUX IICUXOJIOTHYECKUX PECYpPCOB
JUYHOCTH, (POPMUPOBAHUE NICUXOJIOTNYECKH O€30MMACHON OPraHU3aUOHHON CPEbl U
YKPEIUIEHHE KOPIIOPATUBHOM KYJBTYPBl IIOCPEACTBOM PETYJISIPHOW TIPYIIIOBOMN
paboTHI.

Mogens paccMaTpuBaeT TIICUXOJOTHYECKHM KIy0 Kak OpraHu3aldOHHBIN
WHCTPYMEHT MPOQPHIAKTUKA NPO(PECCHOHANBHOIO  BBITOPAaHUS U Pa3BUTHSA
MICUXOJIOTUYECKOTr0 0J1aronoiy4us NepcoHaga YHUBEPCUTETA.

I'mnore3a wuccnenoBanus. Ilpenmomaranock, 4YTO y4yacThe B IpOrpaMme
ncuxosoruueckoro kinyoa «Key to the Soul» Oymer cmocoOcTBOBaTH pa3BHUTHIO
HSMOLIMOHAIBHON  yCTOMYMBOCTH  COTPYAHHUKOB, CHIDKEHHUIO  CYOBEKTHBHOIO
HMOIIMOHAJIBHOTO HANpPsHKEHUS, YKPEIJICHUIO TCUXOJIOTMYECKOW 0e30MacHOCTH,
pPacIIMpPEHUIO aJaNTAalMOHHBIX pECypCcOB JIMYHOCTH M  COBEPUIEHCTBOBAHUIO
COLIMAJIbHO-TICUXOJIOTMUECKOT 0 KJIMMAaTa YHUBEPCUTETCKOTO COOOIIECTBA.

MeTononornyecko  OCHOBOM  MCCHEAOBAaHWSA  BBICTYIWIM  ITOJIOKEHHS
rymanuctuueckoil mncuxonorun (K. Pomxepc), mnozutuBHOM micuxonorun (M.
Cenurman), koHuenuuu mncuxonorudeckoro Onaromonyuus (K. Pudd), a Taxxke
COBpEMEHHBIE  TOJIXOJbl  OPraHU3AIMIOHHOM TCHUXOJOTHH K  MPO(HUIAKTHKE
npo(ecCHOHAILHOTO BBITOPAaHUS U PA3BUTHUIO TCHXOJIOTMYECKOM 0e301macHOCTH
KOJUIEKTHUBA.
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B ucciienoBaHuy MCNOJIb30BAIKCH CIEAYIOIINE METOIBIL:

- aHaJu3 OTEYECTBEHHOM U 3apyOe)KHOW HAyYHOU JIUTEPATYPHI;

- ME€JAaroru4eckoe NPOeKTUPOBAHUE TPOTPaMMBI;

- TICUXOJOrHYecKoe HabJ0IeHHE;

- AHOHUMHBIN OIPOC;

- Ka4eCTBEHHBI KOHTEHT-aHaJIU3 OTKPBITBIX OTBETOB;

- METO/Ibl OIIUCATEIbHON CTAaTUCTHKHU.

Ouenka 5(PQGEeKTUBHOCTH  MPOrpaMMbl  OCYIIECTBISIACh  MOCPEICTBOM
AHOHMMHOT'O aHKETUPOBAHUS M1OCJIE 3aBEPIICHUS MTOJTHOrO IIUKIIA 3aHITHIA.

ABTOpcKas mporpamMma Icuxoyormueckoro kinyoa «Key to the Soul»
MpEeICTaBIseT COOOM KOMIUIEKCHYIO MOJENb IMCHUXOJOTHYECKOro COMPOBOKICHHUS
COTPYAHHI] YHUBEPCUTETA, OOBEIUHSIONIYIO MPOCBETUTEIHCKO-TPOPUIAKTUYECKYIO
paboTy McUxojora yHUBEPCHUTETA.

ABTOpckas nporpamma Obula peanu3zoBaHa Ha 0aze LleHTpa nmcuxonoruueckoro
koHcynbTupoBanus TOO «Astana IT University» r. Acrana, Pecniyonuku Kazaxcran
B TeueHue 2025-2026 yuebnoro roma. Peanmuzammsi aBTOPCKOW MPOTpaMMBI
OCYUIECTBJIsUIaCh B (popMaTe KOPMOPATUBHOIO KEHCKOIO MCUXOJOTMYECKOTo Kiyoa
«Key to the Soul».

B xny0e Ha naHHBI MOMEHT MPUHUMAIOT yyacTue 35 COTpYIHHUIl YHUBEPCUTETA
pa3NMYHBIX CTPYKTYPHBIX MOApPA3ACICHUA. YyacTue B Mporpamme SBIISLIOCH
J100pPOBOJILHBIM " OCYLIECTBIISIIOCH C co0uroiIeHneM IIPUHIIUIIOB
KOH(DHICHIIMAIBHOCTH, HMHQOPMUPOBAHHOTO  COIJIACUSI U MCHXOJIOTMYECKOM
0€30MMacHOCTH.

[Iporpamma BKIIIOYaa J€CATh B3aHMMOCBSI3aHHBIX TEM, HAIIPABICHHBIX Ha
MIOCJIEI0BATEIbHOE PAa3BUTUE TICUXOJIOTHYECKUX PECYPCOB JIMYHOCTH.

Ha nepBom stane mpoucxoausio ¢GopMUpOBaHUE JOBEPUTENIbHON aTMoc(epsl,
pa3BUTHE IMICUXOJIOTMUECKOW O€30MaCHOCTH M YCTAaHOBJIIEHHE TPYMNIOBBIX HOPM
B3aNMOJECHUCTBUSL.

BTtopoii u Tpetuit Moynu ObLIIM OPUEHTUPOBAHBI HA PA3BUTHE AMOLIMOHAIBHOM
OCO3HAaHHOCTH M CaMONO3HAHUS IOCPEACTBOM apT-TEPANEBTUYECKUX TEXHUK MU
HCCIIEIOBAHUS CTPYKTYPBI S-KOHLETIINH.

Cnenyrone BCTpeYdM OBUIM MOCBSILEHBl aHAIW3y COLUAIbHBIX pOJIEH,
MpoEeCCHOHAIBHON HJIEHTUYHOCTH, TMOUCKY BHYTPEHHHUX PECYypCOB JUYHOCTH H
NpOQHIAKTUKE SMOIMOHAIBHOT'O BHITOPAHUSL.

Oco0oe BHHMMaHUE€ YJEISUIOCh  PAa3BUTHUIO  HABBIKOB  AMOILIMOHAJIBHOM
CaMOpPETyJIALNKN, KOHCTPYKTUBHOTO OOIICHHS, B3aUMHON TMOJACPKKH, a TaKxKe
YKPEIJIEHUIO OPraHU3allMOHHON UAEHTUYHOCTH COTPYAHMI] YHUBEPCUTETA.

3aKJIIOUNTENbHBIA  MOAYJIb ObUI  TMOCBALIEH PEQPIIEKCHH, OCMBICICHUIO
MOJIyYEHHOT'O OIbITA U OLEHKE MPOU30LIEAIINX JIMYHOCTHBIX U3MEHEHHH.

B xome peamu3zanyu nOporpaMMbl HCIOJIB30BAIUCh METONBI apT-TE€pamuu,
AJIEMEHThl KOYYMHIa, TEJIECHO-OPUEHTUPOBAHHOW TEpamuu, My3bIKOTEparuH,
CKa3KOTepamnuu, TPyNIoBOi AUCKYCCUHU, MeTadhOpUUYECKUE aCCOLIMATUBHBIE KapThl U
MICUXOJOTUYECKUE YIPaXHEHUS, HAIPABICHHBIE HAa PA3BUTHE SMOILMOHAIBHOIO
MHTEJUIEKTa U CTPECCOYCTOMYMBOCTH.
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PesynbTaTel nccnenoBaHus

IIpoBeneHHBIM HWTOrOBBIA ONPOC MPOAEMOHCTPUPOBAIl BBICOKMH YPOBEHb
CyOBEKTHUBHOM YJOBIETBOPEHHOCTH YYaCTHHUI] PEAIM30BaHHON MTPOTrpaMMO.

IIpakTyeckn BCe PECHOHIAEHTHI IIOJIOKUTEIBHO OLEHUIIM  COACPIKAHUE
IPOrpaMMbl, OpPraHU3ALMIO BCTpeU, Npo(hecCHOHATBHYI0 KOMIETEHTHOCTh BEYIIEro
U TICUXOJIOTHYECcKyI0 atMocdepy kiryOa. [1o O0NbIIMHCTBY 3aKPBITHIX BOIPOCOB OIS
MOJIOKUTENBHBIX OTBETOB cocTaBmiia 6osiee 90 %, 4TO CBUIETENBCTBYET O BBHICOKOM
COLIMAJIBHOM U IICUXOJIOTUYECKOW 3HAYMMOCTH MTPOTPAMMBI.

[TosydyeHHbIEe pPeE3yJbTaThl IO3BOJSIIOT MPEANOJIOKUTh, YTO pa3paboTaHHas
MOJENb  IICHUXOJOTMYECKOT0  CONPOBOXKIEHHUS  COOTBETCTBYET  AKTyaJbHBIM
NICUXOJOTHYECKUM MOTPEOHOCTSAM COTPYTHUKOB YHUBEPCUTETA.

Oco0yr0 Hay4yHYIO IIEHHOCTHb MPEJCTABISIOT PEe3yibTaThl aHaIM3a OTKPBITHIX
BOIIPOCOB AHKETHI.

KoHnTeHT-ananu3 OTKpBITEIX OTBETOB. KaueCTBEHHBIN aHAIM3 TEKCTOBBIX OTBETOB
ITO3BOJIMJI BBIJIETIUTh CEMb YCTOWUYMBBIX ITCUXOJIOTUYECKUX KaTETOPHIA:

1. Ilcuxonoruueckast 6e300aCHOCTb.

[IpakTyeckn BO BCEX Pa3BEPHYTHIX KOMMEHTAPHUSIX OTMEYAJIOCH OLIYIICHUE
OMOLMOHAJIBHONM  3AIlMIIEHHOCTH, JOBEPUA M  BO3MOXKHOCTHM  OTKPBITOTO
CaMOBBIPAKEHUS.

Ucnonb3yemble ydacTHULIAMH (POPMYIUPOBKU («O€30MacHOE MPOCTPAHCTBOY,
«MOYXHO OBITh YCIBIIIAHHOWY, «MsTKasi aTMoc(epa») OTpakaroT BBICOKUM YPOBEHD
CyOBEKTHUBHO BOCIIPUHUMAEMOM MICUXOJIOTMUECKON O€30MaCHOCTH.

C no3unuii  OpraHu3allMOHHOM  TICHXOJIOTMHM  JaHHBIA  IIOKa3aTelb
paccMaTpuBaeTcsd Kak OJHO U3 BaXXHEUIIUX YCIOBUA TPO(ecCHOHATBHOTO
0J1aronoayuus COTPyIHUKOB.

2. [loBbllIeHNE SMOIMOHAIILHOTO 0J1aronoayyusl.

BONBIIMHCTBO yYaCTHUL] OTMETUIIM CHHUKEHUE DIMOLMOHAIBHOTO HANPSKECHUS,
BOCCTAHOBJICHUE BHYTPEHHETO PABHOBECUS M  YIY4YLIEHHE 3MOLMOHAIBHOIO
COCTOSIHUS.

[TogoOHBIE HW3MEHEHHSI CBUAETENBCTBYIOT OO0 aKTyalu3allMd BHYTPEHHUX
PECYPCOB JIMYHOCTHU U PA3BUTHUH SMOIIMOHAIBHON yCTOMYUBOCTH.

3. Pa3BuTue HaBBIKOB IICUXOJIOTUYECKOW CAMOPETYIISILUU.

VYyacTHULIBI HEOAHOKPATHO NOIYEPKUBAIU MPAKTUYECKYIO [IEHHOCTh U3YUYEHHBIX
IICUXOJOTUYECKUX TEXHUK.

Haubonee yacTo BcTpeyanuch CAeAyIONINe CMBICIIOBbIE €TUHHIIBL:

- «UAHTEPECHBIE TEXHUKNY;

- IIOJIE3HBIE HHCTPYMEHTBDY;

- «MOXHO HUCIIOJIb30BaTh B KU3HUY;

- «IIOMOTAET CIPABIATHCS CO CTPECCOM.

Ilonyuyennesle  pe3ysbTarsl  IIO3BOJIAKOT  T'OBOPUTH O  PAaCIIMPEHUH
WHIUBUAYAIBHOTO PENEPTYyapa KOMMHI-CTPATETUH.
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4. YKpenneHue OpraHn3aliOHHON HIEHTUYHOCTH.

B orBerax peryispHO oOTMEYalach BO3MOXHOCTh MO3HAKOMHUTHCS C
COTPYJHUKAMU PA3JIMYHBIX TOAPA3ACICHUN YHUBEPCUTETA.

dopMupoBaHUE HOBBIX TPO(PECCHOHATBHBIX CBI3€H U pa3BUTHE HEPOPMATHHOTO
B3aMMOJICUCTBUS  CIIOCOOCTBOBAJIM  YKPEIUICHUIO  KOPHMOPATHUBHON  KYJBTYpbI
YHUBEPCUTETA.

5. Pa3BuTHe BOCHPUHUMAEMOUN COMAIIBHOU TTOAIECPIKKH.

Bo MHOrmx oTBeTax y4YacTHMIIbI MOJYEPKUBAIM OIIYIIEHUE MOACPKKU CO
CTOPOHBI KOJIJIET.

dopMHUpOBaHUE MOJJICPKUBAIOIIETO COOOIIECTBA CIIOCOOCTBYET CHUKEHHUIO
CyOBEKTUBHOTO YPOBHS IMTPOGECCHOHAIBHOTO CTpecca U SBIISIETCS OJHUM U3 (PaKTOpOB
MPOQPHIAKTUKHA SMOIIMOHAIBHOTO BHITOPAHUSL.

6. Bpicokas oreHka npodecCHOHATBHOW KOMIIETEHTHOCTH — IICHUXOJIOTa
yHuBepcutera KannkanoBoit A.M.

BonbIIMHCTBO yYacTHUI[ OTMETWIM NPOPECCUOHATIU3M, OMIIATUYHOCTh U
BBICOKHI YPOBEHb IICUXOJIOTMYECKON KOMIETEHTHOCTH BEAYILErO MPOrPaAMMBI.

Bricokuii ypoBeHb JOBEpHS MEXIYy BEAyIIMM W YyYaCTHUKAMHU SIBIISETCS
BaXHEHIIUM yCIIOBHEM 3(PPEKTUBHOCTH TPYNIIOBOM MICUXOIOTUYECKON PabOTHI.

7. Opranu3aioHHbIe MOTPEOHOCTH.

EnuHCTBEHHBIM  PETyJsipHO  BCTPEYABIIMMCSI  3aTPyJHEHUEM  SIBJISLIACH
HEOOXOJAMMOCTh COBMEIaTh Yy4yacTHE B TMporpaMMme c mpodeccruoHaIbHOM
JEATEeIIbHOCTHIO.

YacTh yuacTHUI] BbICKa3aia MPEAJIOKEHUE BKIIOUUTD MTOA00HBIE MEPONPUSITHS B
CUCTEMY  KOPIOpPAaTUBHOIO  OJaromnoiy4yusi yHUBEpCUTETa U 00ECHeYUTh
aAMUHUCTPATUBHYIO MOJJEPKKY MOCEIICHUS BCTPEU.

[TonydeHHble pe3ysibTaThl CBUIETEIBCTBYIOT O TOM, YTO YYacTHUE B IPOrpaMme
COMPOBOK/IAJIOCH TO3UTUBHBIMUA U3MEHEHUSIMU Ha HECKOJIBKUX YPOBHSIX:

- Ha WHJIUMBHIYyAJIHbHOM YPOBHE HAOJIOATIOCh TMOBBIIIEHUE CYOBEKTHBHOTO
MICUXOJIOTUYECKOTO OJIaromoyiyyusi, pPa3BUTHE SMOIMOHAIBHOM YCTOMYMBOCTU U
OCBOCHHE HOBBIX CIIOCOOOB CAMOPETYIISINN;

- Ha MEXJIMYHOCTHOM YPOBHE OTMEYAIOCHh YKPEIUICHUE JOBEPHUS MEXKIY
COTPYIHUIIAMH, pacumpeHue po¢heCCUOHAIBHOTO B3aUMO/ICHCTBHS u
dhopMupOBaHHUE YCTOHYHUBOTO IMOJIIEPKHUBAIOIIETO COOOIIECTBA:

- Ha OpraHM3allMOHHOM YpPOBHE peaju3amus MNporpaMMbl CIIOCOOCTBOBAJIA
Pa3BUTHUIO KOPIOPATUBHOM KYJIBTYpbI, YKPEIUICHUIO COLMATIbHO-TICUXOIOTHYECKOTO
KJIMMaTa U (hOPMUPOBAHUIO TICUXOJIOTUYECKH 0€30IacHON 00pa30BaTeIbHOM Cpeibl.

[TonydeHHble pe3yJbTAaThl COTJIACYIOTCSI C COBPEMEHHBIMU HCCIEIOBAHUSIMU,
JTEMOHCTPUPYIOMUMHU 3(G(HEKTUBHOCTh TPYMNIOBBIX TMCUXOJIOTHYECKUX MPOrPaMM B
npodpunakTuke MpodheCCUOHATILHOIO BBITOPaHUS W PAa3BUTUM ICHUXOJIOTHYECKOTO
Onaromonyurs pabOOTHUKOB 00Pa30BaTEIbHBIX OpraHU3aIINN.

OCcoOEHHOCTBIO MPOTPaAMMBI SIBJISIETCS UHTETPAIMs METOJIOB TICUXOJIOTHYECKOTO
KOHCYJIbTHPOBAHUS, ITICUXO00pa30BaHUs, apT-TEpalMd W  OPraHU3aIMOHHOU
MICUXOJIOTUM B €AMHYIO CUCTEMY MNPO(MUIAKTUKU SMOIMOHAIBLHOTO OJIArONOoNy4dHus
COTPY/THUKOB.
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[IpennoxeHHast MOAETH MOXKET HCIOIb30BATHCS MCUXOJIOTHUYECKUMHU CITyKO0aMu
YHUBEPCUTETOB B KA4YeCTBE OJJIEMEHTA CUCTEMBl YIIPABJICHUS YEJIOBCYCCKUMHU
pecypcaMu, HallpaBJICHHOI'O Ha YKPEIUJICHUE IICUXOJIOTHYECKOT0 310POBbs IIEPCOHAA,
CHIDKEHHE pHUCKa MPOo(ecCHOHATHOTO BBITOPAaHUS U PAa3BUTHE KOPHOPATHUBHOU
KYJIBTYPBL.

BriBogbI

1. PazpaGortana aBTOpCKas MporpamMma IICHUXOJIOIMYECKOIO CONPOBOKICHUS
corpyauull yausepcurera «Key to the Soul».

2. Peanuzanus nporpammsl criocoOCTBOBaJIa (JOPMUPOBAHUIO IICUXOJIOTUYECKU
0e30macHO cpefibl, OCHOBAaHHOW Ha JOBEPHUH, IPUHATUU U B3AUMHOW MOAIEPKKE.

3. VYdyacTHHLBI OTMETHIM NOJIOKUTEJIbHBIE W3MEHEHUS 3MOLMOHAIBHOIO
COCTOSIHUS, MOBBILIEHUE CTPECCOYCTONYUBOCTU U OCBOCHHUE IPAKTUYECKUX HABBIKOB
IICUXOJIOTUYECKON CaMOPETYIIALHH.

4. IlporpammMa oOka3ajla  IIOJIOXKMTEIIBHOE  BJIMSHUE Ha  Pa3BUTHE
BHYTPUKOPIIOPATUBHBIX KOMMYHUKAIUH, YKPEIUICHUE OpraHM3alOHHON
UJIEHTUYHOCTU U YIYYIICHUE COLUAIbHO-TICUXOJIOTMYECKOr0 KJIMMaTa YHUBEPCUTETA.

5. TlomydeHHble pe3yiabTaThl MOJATBEPXKAAIOT 1EI€CO00Pa3HOCTh BHEAPEHUS
KOPIIOPATUBHBIX TICHUXOJIOTUYECKUX KIyOOB Kak d3(PQPEKTUBHOTO HHCTPYMEHTA
IICUXOJIOTMYECKOTO COMPOBOXKIAEHUS MPO(HECCOPCKO-NPENo1aBaTEIbCKOr0 COCTaBa U
COTPYJIHHMKOB OpraHU3alyii BbICIIEr0 00pa30BaAHMUS.
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SECTION: TECHNICAL SCIENCES

IDENTIFICATION OF PLASTIC PROCESSING
CONTROL OPTIONS UNDER COMPLEX LOADING
CONDITIONS

Sergey Melentyev
Valery Chigirinsky
Rudny Industrial University, Rudny, Kazakhstan

Abstract

Based on the results of various experimental and theoretical studies, this article
identifies the effect of plastic deformation of metal during rolling under the influence
of a control factor associated with the unevenness of plastic deformation in the
deformation zone.

Keywords: plastic deformation, deformation zone, uneven plastic deformation,
control factor

Combinations of different loadings in the process of plastic deformation allow us
to find sufficiently effective processing modes related to the control of plastic shaping.
These approaches manifest themselves in the fact that it is possible to reduce the force
load on the deformation center, or to implement processing that can improve the quality
of the finished product and the productivity of the mill. In this regard, it becomes
relevant to find process parameters that allow us to control and influence the
deformation center in a specific way.

The combination of different effects in the deformation center can be interpolated
as one main effect and another auxiliary or additional effect. The different compression
along the width of the workpiece forms the geometry of the finished product, which
causes uneven deformation. This changes not only the stress state, but also the flow of
metal in different directions. Figure 1a shows the cross-section profile of the rolled
product after compression in the rough pass with "witnesses."

a) b)
Figure 1 - Layout of "witnesses" (a) and cross-section movement of screws (b) after the 1st pass

Local plastic deformations that are not related to the drawing capabilities of the
roughing gauges significantly change the flow patterns of the metal in the transverse
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direction. The metal moves from areas of greater reduction to areas of less reduction.
This can be clearly seen in Figure 1b, where the centers of the "witnesses" before and
after rolling are shown as circles. The graph of the distribution of reduction factors
across the width of the strip, presented in Figure 1b, characterizes the deformation as
highly uneven.

The movements of the witness centers show the flow patterns of the plastic
medium in the transverse direction. The local (additional) deformations associated with
uneven reduction are the control actions that, based on the drawing capacity of the
gauge, shape the plastic flows of the metal.

External backpressure and strip tension, as additional external influences on the
deformation zone, have a significant impact on the contact stresses in the deformation
zone in the inter-stand gap of a continuous mill, which is widely used in the regulation
of the rolling process of continuous mills [1].

In [2], experimental studies of the process of asymmetric rolling of stepped
samples are presented. These deformation modes are typical for the rolling of complex,
asymmetric profiles. They are characterized by the tendency of the rolled strip to
serpentine in the horizontal plane at the entrance and exit of the deformation zone. In
this case, it becomes possible to experimentally establish a correlation between uneven
deformation and additional external influences on the deformation zone. To assess the
effect of these influences, it is necessary to compare them with the main influence that
implements plastic deformation, such as plastic bending:

Mp = Bo-y - Wh, 1)
where o, — yield stress;
W, — the moment of plastic resistance.

To confirm this fact, stepped asymmetrical samples with different ratios B, /B,
and H, /H, were rolled on mill 150. At the same time, B, /B, and H, /H, ranged from
0.50 to 0.93 and from 0.65 to 0.91, respectively. Roller rulers of a special design were
used to measure the pressure of the strip on the rulers. Experimental studies have shown
that there is a sharp increase in pressure on the ruler during the period when the front
end of the strip leaves the rolls. The alignment of the curved short end of the strip
occurs with high peak loads. At the moment, the pressure on the ruler at the entrance
to the deformation zone occurs in an increasing pattern, and then a steady process
begins. At the same time, a physical experiment has shown that during a steady process,
the leveling forces at the entrance to the deformation zone are greater than at the exit
from the deformation zone.

As a result of processing the experimental data (Fig. 2), dependences were
obtained, from the side of the entrance and exit of the metal from the hearth, of the
relative values of the moments from the rulers and the moments of plastic bending on
the complex parameter 9, taking into account different deformation and geometric
parameters of the process and the deformation zone:

dj Hep
X2 - +—/—"In—Fyyy;
1 . . oiyoi
+ a1 p‘l (2)

)
Wpl.ent
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261



Global Trends in Science, Technology and Economy

1 Hep
%2 T+a In W F1iy1i
Sexit = W ’ 3)

pl.exit
where ,, — average extraction in the compression zone;
I — private extraction of the i-th element.

Figure 2 - Dependences of the ratio of the moments M, /M, at the entrance and exit from the
deformation source on the parameters o

An analysis of the data obtained shows that the moments of forces from the side
lines in relation to the moments of plastic bending in a given range of plastic interaction
are always less than one. This is evidence that the additional load from the rulers on
the deformation site is less than the main one, which determines the plastic deformation
process. There are prerequisites for using the unevenness of deformation as a
controlling factor in the shaping process.

Mathematical processing of experimental results by the least squares method for
a power function, taking into account (2) and (3), allowed us to obtain expressions of
the form:

- at the entrance:

. e 0,443
Z 2 1 _|_1 a “In lJ-ip FoiYoi
Mept = 1938 lv[pl.ent ) W ) (4)
plent
- at the exit:
0,485
X2 1 _i a; “In ulfip F1iyai
Meyit = 1.827 - Mpl.exit ) W . (5)
pl.exit

The closeness of the relationships of the studied parameters for the input and
output, respectively, is 0.946 and 0.937. Expressions (4) and (5) make it possible to
calculate the moment values for asymmetric rolling of different profiles of any size and
with any number of elements. Attention should be paid to the difference in the values
of the main and additional loads, which can be explained by different physical
processes occurring during plastic deformation. During plastic bending, the stresses of
the latter reach maximum values equal to the yield strength, which characterizes the
main load. When rolling with uneven compression, longitudinal interaction forces
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appear in the deformation zone, determined by additional stresses. The magnitude of
the additional stresses, as can be seen from the studies carried out, is less than the yield
strength [3].

An analysis of the research results presented in [4] showed that the unevenness of
plastic deformation with a wavy central part of the profile turned out to be a more
technologically advanced operation than with a flat surface. This is due to the positive
effect of the altered stress state of the metal. Based on the results obtained in [4], thin-
walled rolled profiles in the form of profiles for truck wheel rims were successfully
mastered in rolling production.

Conclusion

In this paper, during the review of the results of various experimental and
theoretical studies, the effect of plastic shaping under the influence of a controlling
factor associated with the unevenness of plastic deformation was revealed. At the same
time, according to the information given in [4], the law on additional stresses can be
used in any direction, including the vertical direction from the side of the rolls of the
working stand.

This research was funded by the Science Committee of the Ministry of Science
and Higher Education of the Republic of Kazakhstan (Grant Ne AP23488953).
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MATPHUIA JIEOITIOJBAA AK IHCTPYMEHT OUHIHKHA
EKOJIOI'TYHOI'O BIIVIUBY ITPOEKTIB

Ousex T.M.

K.T.H., JIOIEHT

Kadenpa Buiioi MaTeMaTHKH Ta MOJCITIOBAHHS CHCTEM
Hamionansauit yaiBepcuteT “Onmechbka nmoitexHika”, YKkpaina

AHoTarisa. Y cTarTi TOCHIKeHO MaTpuIlto Jleomonpaa sk METOa KOMIUIEKCHOT
OILIIHKU €KOJIOTTYHOI'O BILTUBY MPOEKTIB. PO3MISIHYTO MaTeMaTUUHUN anapatr METoay,
BKJIFOYAIOYH KUIbKICHI TOKa3HUKH MarHiTyIy Ta 3Ha4yIIOCTI BIUIMBY, 3BE/I€H1 1H/IEKCH
€KOJIOTIYHOro pu3uKy. IlpoBemeHo aHami3 1iepeBar Ta OOMEXEHb METOIY,
3alpPOIMOHOBAHO MIAXOAW JIO0 TMIiABUILEHHS OO'€KTUBHOCTI  OI[IHKH  IIUISIXOM
3aCTOCYBaHHS BaroBUX KOE(IIli€HTIB.
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KmtouoBi cnoBa: marpuis Jleomonpaa, OIIHKa BIUIMBY Ha HAaBKOJHIIHE
CEpPENOBUINE, CKOJOTIYHUM ayJauT TMPOEKTY, MAarHiTyJa, 3Ha4dylICcTh, I1HJEKC
€KOJIOTTYHOTO PU3HUKY.

1. Beryn

Ouinka BruMBY Ha HaBkoiuinHe cepepoBuile (OBHC) € 000B'si3x0BUM
€JIEMEHTOM YINpaBIiHHSA MPOEKTaMH B Tany3six OyHIBHUITBA, BUAOOYBHOI
MIPOMUCIIOBOCTI, €HEePreTUKH Ta iHdpacTpykTypu. BignmoBigno no 3akoHy YkpaiHu
«IIpo ouiHky BrumBY Ha JoBKULIE» (2017), OBHC 3nilicHIOETBCS 3 METOIO
BU3HAYCHHS MPUHHATHOCTI IIAHOBOI JISITBHOCTI1 TS TOBKLLIS [1].

Cepen iHctpyMentiB OBHC wmatpuis Jleomonpna mociae ocoOivBe MICIE
3aBISKH CBOI HAOYHOCTI Ta cHCTeMHOCTi. Merton Oyno pospobneHo JlyHoro
Jleononbaom Ta ioro kosieramu y 1971 porti B pamkax ['eonoriunoi ciy»x6u CLLIA nms
OLIIHKH BIUIMBY TipHUYOJ00YBHHX TpoeKkTiB [2]. CbOrogHi BiH 3aCTOCOBY€ETHCA B
IIUPOKOMY CIIEKTpP1 MPOEKTIB — BiJl TPOMHUCIOBUX 00'€KTIB A0 1HOPACTPYKTYPHUX
HILIaTHUB Ta MPOEKTIB y T'ally31 BiIHOBIIOBAHOI €HEPTETHKH.

Metoro maHOi CTaTTl € CcHCTeMaTH3allii MaTeMaTUYHOTO arapary MaTpHIll
Jleononpaa Ta aHaNi3 MOXKIMBOCTEH MOro PO3MIMPEHHS ISl MiJIBUILIEHHS TOYHOCTI i
00'€KTHBHOCT1 €KOJIOTTYHO1 OI[IHKH.

2. Ctpykrypa Matpuili Jleononpaa Ta 6a30BUi MaTeMaTUYHUMN anapar

Martpuns Jleononbaa € JBOBUMIPHOIO TaOJUIICIO, PSAKUA SIKOi BIAMOBIAAIOTH
KOMITOHEHTaM HaBKOJIMIIIHHOT'O CEPEIOBHUIA (€KOJOTTYHUM (paKTOpam), a CTOBMI —
J1sIM POEKTY (BUJIaM BIUIUBY). Y KJIACUYHOMY BapiaHT1 MAaTPUIIS MICTUTh 88 CTOBIILIIB
(mii mpoexty) Ta 100 psnkiB (KOMIOHEHTH cepenoBuina), mo (opmye g0 8§ 800
MOXKJIMBHUX B3aeMoiit [3].

KokHa KIIITHHKA MaTpHIIi, 10 BiAMOBiJa€e peanbHiil B3aeMOIil Ail MPOEKTy | 3
CKOJIOTTYHUM (aKTOPOM I, 3aIIOBHIOETHCS IBOMA YHCIIAMHU:

— M(i,J) — wmarnityaa BmmBy (magnitude): macmra® 3MiHH €KOJOTIYHOTO
thakropy;
— S(i,)) — s3Hauymiicts BrIMBY (Significance): BakauBicTh Ii€l 3MIHHM IS

HABKOJIUIITHLOTO CEPEIOBHUIIIA.
OO6uBa MOKa3HUKYM BU3HAYAIOTHCS 3a 1IKasoro Big 1 10 10 31 3HAKOM: TO3UTHBHE
3HAYCHHS BIATOBIIA€ CIIPUSATINBOMY BIUIUBY, HETaTUBHE — HECHPUATINBOMY [4]:
M(i,)) € {-10, ..., -1, +1, ..., +10} 1)
S(,)) € {-10, ..., -1, +1, ..., +10} (2)
JIoOyTOK 1MX TOKa3HMKIB BU3HAYA€ 3BAKEHY IHTEHCHBHICTh BIUIUBY IS
KOHKPETHOI KJIITUHKU MaTPHIIi:
W(i.j) = M(i,j) x S(i.)) 3)
3uauenns W(I,J) moxe 3miHoBaTuCh Big -100 (MakcMMaabHUKM HETaTHBHHIMA
BIUTUB) 710 +100 (MakcuManbHUI MO3UTUBHUI BILIUB).
3. 3Be/IeHI MOKa3HUKHU €KOJIOTTYHOTO BILIUBY
Ha ocHoOBi 6a30BUX OKa3HHUKIB (hOPMYIOTHCS 3BEJICH] 1HIEKCH, 10 JT03BOJISIOThH
MIPOBECTH MOPIBHSUIBHUHN aHAI3 SIK OKPEMHUX 11 MPOEKTY, TaK 1 OKPEMUX €KOJIOTTYHUX
daxropis [5].
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PsimkoBuii iHACKC (BIUTMB MTPOSKTY HA I-i €KOJIOTIYHUHN (HaKTOp Y IIJIOMY):
RI(D) = Z(=1 no n) W(i,j) = (=1 no n) M(i,j) x S(i.j) (4)
7€ N — KUTBKICTh Jil IPOCKTY, 10 YHHSTH BIUUB Ha GaKTOp I.
CroBrmeBuil iHACKC (CYKyNMHUH BIUIMB J-1 Jii TPOEKTYy HAa BCI C€KOJIOTiYHI
bakropn):
CI(G) = Z(i=1 mo m) W(i,j) = Z(i=1 mo m) M(i,j) x S(i,j) (5)
JIe M — KIUIbKICTh €KOJIOTTUHUX (PaKTOPIB, Ha SIKI BIUIMBAE i j.
3aranpHU iHACKC exosioriyHoro BiwmBy mpoekty (Total Environmental Impact
Index):
TEIl = Z(i=1 no m) £(j=1 mo n) W(i,j) = Z(i=1 1o m) 2(j=1 mo n) M(i,j) x S(i,)) (6)
Jlist HopmyBanHss TEIl BITHOCHO MakCMMaTbHO MOKITUBOT'O HETATUBHOTO BILJIUBY
BBOJISITh BIIHOCHUM 1HJIEKC €KOJIOTTYHOTO PU3HKY:
ERI=TEII/ (m x n x 100) x 100% (7)
ae m X n x 100 — mMakcuMallbHO MOKJIMBA a0COJIIOTHA BEJIMYMHA BIUTUBY TIPH
3alIOBHEHHI BCIX KJIITUHOK MaTpHIll 3 MAKCUMAJIbHUM 3HaueHH:M [6]. 3Hauenns ERI <
0 cBIIUUTH MPO MEPEBAKAHHS HETATUBHUX BILJIUBIB MPOEKTY.

Tabmums 1. @parment matpuill Jleomonabaa (YMOBHUN TPUKIIAL)

Exonoriunuit hakrop BynisauntBo  Excrutyatamist  PexynbpTHBaris RI(i)
SkicTh aTMpcq)epHoro 6/-7 4/5 273 68
HOBITPS
SIKiCTh TPYHTOBHUX BOJI -5/-8 -3/-6 +2/+4 -66
BiopizHOMaHITTs -71-9 -2/-4 +3/+5 -86
3aifHATICTb HACEJICHHS +5/+6 +7/+8 +3/+4 +98
CI(j) -92 -64 +26 TEIl =-130

[Mpumitka: y kiaituHKax Gopmart «M / Sy (MarHiTyaa / 3Ha4yIIicTh)

4. 3BaxkeHa moaudikais marpuni Jleononsaa
Kiacuuna matpuiis Jleonosbia He BpaXxoBY€E pi3HY MPIOPUTETHICTh €KOJIOTTYHUX
¢dakropiB. Jlnsg mnigBUIIEHHS OO'€KTMBHOCTI OLIHKM HPOIMOHYETHCS 3BAXKEHA
moaudikailisi, B SKii KOKHOMY C€KOJIOTTYHOMY (akTOpy | MPUCBOIOETHCS BarOBHiA
koeirienT W(I), 1110 BioOpakae HOro BiHOCHY BaXKJIUBICTh [7]:
(=1 gom)w(i)=1, w(i)>0 (8)
Baru MmoxyTh BU3HauaTucs MeTooM anaiizy iepapxii (MAI) Caati abo meTogom
MOMAPHUX MOPIBHIHB. 3BAKCHUM PAAKOBUI 1HIEKC:
WRI(i) = w(i) x Z(j=1 o n) M(i,j) x S(i,j) (9)
3BaXk€HUM 3arajdbHUN 1HIEKC €KOJIOTTYHOTO BILIUBY:
WTEII = Z(i=1 mo m) w(i) x Z(G=1 mo n) M(i,j) x S(i,j) (10)
BigHocHa y3ro/kKeHICTh BaroBUx KOe(DIIIEHTIB, OTpUMaHHX MeTtojgoM MAI,
nepeBipseThes uepes inaeke y3romkenocti (Cl) Ta BimHomreHHs y3romkenocti (CR):
Cl=(max-m)/(m-1) (11)
CR=CI/RI m, (12)
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e AMax — MakcuMajbHE BJIACHE 3HAYCHHS MATPUIll MOMAPHUX IOPIBHSIHB,
RI_m — BumaakoBuii iHACKC y3roJPKEHOCTI IS MaTpHIll po3mipoMm M. [IpuiiHATHUM
BBaxkaeTbcsi CR < 0,10 [8].

5. IlpakTyHe 3acTOCYBaHHS MaTpuIll Jleomonpaa: MpoekT OymiBHHUIITBA Majoi
I'EC

Jna iarocTpanii METomy pO3IJITHEMO YMOBHHM MPOEKT OyIiBHMIITBA Majoi
rigpoenekTpoctaniii (I'EC) moryxuictio 5 MBT Ha ripcbkiid piumi. BusHnaueHno 5
exojoriunux ¢akropiB (M = 5) ta 4 ocHOBHI A1i npoekTy (N = 4): 3eMyIsiHI poOOTH
(j=1), OyniBauIITBO TpeOi (j=2), MOHTaX oOsaaHanHs (J=3), ekciutyaTaris [EC (j=4).

ExcneptHa rpyna (5 oci0) nmpoBena He3alle)KHe OLIHIOBaHHS KOXKHOT B3a€MOIII 3a
[IKajJaMu MarHiTyId Ta 3HAYyIIOCTI. Y CEpPeIHEH] OIlIHKYU HaBeAeHo y Tabmuiri 2.

Tabauns 2. Marpuns Jleonosbaa miast mpoekty manoi TEC (M / S)

) . 3eMIIgH1 byn-Bo ) .
Exomnoriuaunii gpaxTop - G Momnrax o6n.  Ekcrutyaranis = RI(i)
SIKiCTh MOBEPXHEBUX BOJI -7/-8 -8/-9 -3/-4 -4/-7 -212
CraH rpyHTiB Ta peiabed -8/-9 -6/-8 -2/-3 -1/-2 -132
bioplatomarirts 517 -9/-10 21-3 79 215

(ixTiodayHa)

MikpokiimMar Ta urym -4/-5 -3/-4 -5/-6 +2/43 -54

Comtai:Ho- 13/+4 +4/45 +5/46 1849 +134
CKOHOMIYHHH CTaH

CI(j) -133 -194 -46 -106 -479

IMpumitka: y kaitHHKax Gopmat «M / Sy (MarHityma / 3HadyIIicTh)

BukoHaeMO MOKPOKOBHI pO3paxyHOK TOKa3HHUKIB s  (akTopy «SKICTh
noBepxHeBux Boay» (i=1):
W(1,1) = (-7) x (-8) =-56; W(1,2)=(-8) x (-9) =-72;
W(1,3)=(-3) x (-4)=-12; W(1,4)=(-4) x (-7) =-28.

PsiakoBuit iHACKC 7151 AKOCT1 TOBEPXHEBUX BOJ (hopmynia 4):

RI(1)=-56 + (-72) + (-12) + (-28) = -168 (13)
CroBmieBuil iHAEKC s OyaiBHHITBA Tpedii (J=2) — HaHOUIBII €KOJIOTIYHO
HaBaHTaxxeHa (a3za (popmyna 5):
Cl(2) = (-72) + (-48) + (-90) + (-12) + (+20) = -202 (14)
3aranbHUM 1HIEKC €KOJoT1uHoro BIUIMBY mpoekTy TEIl (hopmymna 6):
TEI = (-212) + (-132) + (-215) + (-54) + (+134) = -479 (15)

BignocHuii innexc ekonoriunoro pusuky ERI (hopmyna 7) mpu m= 5, n =4:
ERI=-479 /(5 x4 x 100) x 100% = -479 /2000 x 100% = -23,95% (16)
Big'emue 3nauenns ERI = -23,95% cBiquuTh npo mepeBakaHHS HETaTHBHUX
€KOJIOTIYHMX BIUIMBIB MPOEKTy. 3a mkajgorw i”Tepnperarnii [9]: |ERI| < 25% —
MOMIPHUI PIBEHB BILUIUBY, 110 BUMAara€e po3poOKH 3aX0JiB 3 MOM'SKIIICHHS, ajie HE €
M1JICTaBOIO JJISl BIIMOBH BiJl ITPOCKTY.
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3actocyemo Temnep 3BaxkeHy moaudikaiito (hopmynu 9-10). 3a pesynpraramu
MAI-o1iHIOBaHHSI BCTaHOBJICHO TaKi BaroBl KOEQIIIEHTH EKOJOTIYHUX (HaKTOpIB
(CR=0,07 < 0,10 — y3ro/KeHICTh TPUHHATHA):

w(l)=0,35; w(2)=0,20; w(3)=0,30; w(4)=0,08; w(5)=0,07

IMepesipka: 0,35 + 0,20 + 0,30 + 0,08 + 0,07 = 1,00 vV

3BakeHHH 3arajabHui iHAeKC (hopmyma 10):

WTEII = 0,35%(-212) + 0,20%(-132) + 0,30%(-215) + 0,08x(-54) + 0,07x(+134) (17)
WTEIl =-74,2 + (-26,4) + (-64,5) + (-4,3) + 9,4 = -160,0

Hopwmosanwuii 3Baxenutit innexkc: WERI =-160,0/ (1 x 4 x 100) x 100% = -40,0%.
Ile cyTTeBO BimpizHseTbes Bl He3BaxkeHOTro ERI = -23,95%, ockinbku HaiiBaromiiii
dakropu (sikicts Bog — 0,35 Ta GiopizHOMaHITTS — 0,30) 3a3HAIOTH HAWOLIBIIIOTO
HeraTuBHOTO BIUIMBY. OTKe, 3BaK€Ha OI[IHKA € OUIbII penpe3eHTAaTHBHOI Ta
BIJIMIOBIIa€ KPUTEPII0 «3HAYHOTO BIUIMBY», IO MOTpeOye PO3pOOKH KOMILIEKCHOI
IporpaMu MpUPOJ0OXOPOHHUX 3aX0IiB [9].

6. BucHoBku

Matpuis Jleononpaa € epeKTUBHUM Ta HAOUHUM THCTPYMEHTOM JIJIs TPOBEICHHS
OBHC y pamkax ympapiliHHA IIpoeKTaMu. li MaTeMaTHUHMI amapar J03BOJISE
KUTBKICHO OITIHUTH SIK OKpPEeMi B3a€MOII1 JI1i MPOEKTY 3 €KOJIOTTUHUMHU (DaKTOpaMu, TaK
1 3BeJICH1 1HJICKCH BILUIUBY Ha PiBHI OKpEeMHUX JIii, (PaKTOPiB Ta MPOEKTY B IIIOMY.

3BakeHa Moau(ikalis MaTpuill 3 BUKOPUCTaHHSIM Metony MAI migBuirye
00'€KTUBHICTh OI[IHKH HUISAXOM JudepeHItiamii BaXIMBOCTI €KOJIOTTYHUX (haKTOPIB.
3aranpHuid iHAEKC WTEIIl 3a0e3neuye mOpiBHSHHICTH aJbTEPHATUBHUX BAapIaHTIB
peaizallii MPOEKTy 3a €KOJOTIYHMM KPUTEPIEM Ta MOXKE CIYyTYBaTH OCHOBOIO JIJIs
NPUIHATTS YIPABIIHCHKUX PIIIEHb HI0JI0 BUOOPY ONTUMAIBLHOTO CLEHAPIIO.

[IpakTuunuii nmpukian omiHku npoekty manoi 'EC miaTBepauB epexkTUBHICTH
METO/1Y: PO3PAXYHOK PSIIKOBUX Ta CTOBIIEBUX 1HACKCIB I03BOJIUB BUSBUTH KPUTHYHI
B3aemoJiii (OyaiBHULTBO rpedii — OiopizHoMmaHITTA: W = -90) Tta 0oOrpyHTyBaTH
MPIOPUTETHI HANIPSIMU MPUPOTOOXOPOHHUX 3axoniB. HesBaxenuit ERI = -23,95% ta
3paxxennit WERI = -40,0% npatoTe pi3Hi ynpaBiIiHChKI BUCHOBKH, IO MIJAKPECIIOE
BKJIMBICTh KOPEKTHOT'O BU3HAYEHHS BarOBUX KOEQIIIEHTIB.

[Toganpmni  AOCHIKEHHS JOLUIBHO CIHpsSMYBaTH Ha 1HTErpaiilo MaTpHuili
Jleomonbaa 3 METOAAMM HEYITKOI JIOTIKM JJi BpaxyBaHHA HEBU3HAYEHOCTI
EKCIIEPTHUX OIIIHOK, a TAKOXX Ha pO3pOOKY MPOTrpaMHUX 3aC00IB aBTOMATHU30BAHOTO
pO3paxyHKy 3BEACHMX IHAEKCIB y CKJIaal IH(QOpMAUIHHUX CUCTEM YIPABIIHHS
POEKTAMHU.
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ABSTRACT

Acute ischemic stroke remains one of the leading causes of death and long-term
disability worldwide, despite substantial advances in reperfusion therapy and
comprehensive stroke care. Because neuronal injury progresses rapidly after arterial
occlusion, timely diagnosis, accurate imaging interpretation, and prompt therapeutic
decision-making are critical determinants of clinical outcome. Recent developments in
artificial intelligence, particularly machine learning and deep learning algorithms, have
introduced new opportunities to improve every stage of acute ischemic stroke
management. Al-assisted technologies are increasingly used for prehospital stroke
recognition, automated interpretation of multimodal neuroimaging, large-vessel
occlusion detection, infarct core and penumbra quantification, prediction of
hemorrhagic transformation, patient selection for intravenous thrombolysis and
mechanical thrombectomy, and individualized prognostic assessment. Integration of
Al into clinical workflows has the potential to reduce diagnostic delays, improve
interobserver consistency, optimize resource utilization, and facilitate evidence-based
decision-making in emergency stroke care. Nevertheless, important challenges remain
regarding algorithm transparency, external validation, data quality, regulatory
approval, ethical considerations, cybersecurity, and equitable implementation across
diverse healthcare systems. This review summarizes the current evidence supporting
the application of artificial intelligence in acute ischemic stroke, discusses its impact
on diagnosis and clinical decision-making, evaluates existing limitations, and
highlights future directions toward precision cerebrovascular medicine.

Keywords: acute ischemic stroke; artificial intelligence; machine learning; deep
learning; neuroimaging; computed tomography; magnetic resonance imaging;
mechanical thrombectomy; thrombolysis; clinical decision support.
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INTRODUCTION

Acute ischemic stroke is a neurological emergency caused by sudden interruption
of cerebral blood flow due to arterial occlusion, resulting in rapid neuronal injury and
irreversible brain tissue loss. According to the Global Burden of Disease Study, stroke
remains one of the leading causes of mortality and the primary cause of long-term
disability worldwide, creating an enormous clinical, social, and economic burden.
Improvements in intravenous thrombolysis and endovascular thrombectomy have
significantly enhanced patient outcomes; however, treatment efficacy remains
critically dependent on rapid diagnosis and timely therapeutic intervention [1].

The concept of “time is brain” underscores the importance of minimizing delays
throughout the acute stroke pathway. It has been estimated that millions of neurons are
lost each minute during untreated cerebral ischemia, emphasizing the need for efficient
recognition, accurate imaging interpretation, and immediate reperfusion therapy.
Consequently, modern stroke management increasingly relies on rapid clinical
assessment combined with advanced neuroimaging techniques, including non-contrast
computed tomography (NCCT), CT angiography (CTA), CT perfusion (CTP),
magnetic resonance imaging (MRI), diffusion-weighted imaging (DWI), and perfusion
imaging [2]. Despite remarkable technological progress, interpretation of acute stroke
imaging remains complex and highly dependent on specialist expertise. Variability in
radiological assessment, limited access to experienced stroke neurologists, increasing
imaging workloads, and the need for immediate therapeutic decisions continue to
present major challenges, particularly in emergency departments and resource-limited
healthcare settings. These limitations have accelerated interest in artificial intelligence
as a tool capable of supporting clinicians through automated image analysis,
standardized interpretation, and evidence-based decision support [3].

Acrtificial intelligence encompasses a range of computational methods that enable
computers to recognize complex patterns, analyze multidimensional clinical data, and
generate predictions with minimal human intervention. In acute ischemic stroke,
machine learning and deep learning algorithms are now capable of detecting
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intracranial large-vessel occlusion, estimating infarct core volume, identifying
salvageable ischemic penumbra, predicting functional outcomes, and assisting
clinicians in selecting patients most likely to benefit from reperfusion therapies.
Several Al-powered software platforms have already been incorporated into routine
stroke workflows in comprehensive stroke centers worldwide, demonstrating
improvements in workflow efficiency and diagnostic accuracy [4].

Beyond imaging analysis, Al is increasingly integrated into prehospital stroke
triage, electronic health record analysis, clinical risk prediction, rehabilitation
planning, and long-term outcome assessment. The convergence of artificial
intelligence, advanced neuroimaging, wearable technologies, and precision medicine
has the potential to fundamentally transform acute stroke care by enabling faster
diagnosis, individualized treatment strategies, and continuous patient monitoring
throughout the recovery process [5,6]. This review examines current applications of
artificial intelligence across the continuum of acute ischemic stroke management, with
particular emphasis on early diagnosis, automated neuroimaging interpretation, clinical
decision support, prognostic modeling, existing limitations, and future perspectives for
Al-driven precision stroke medicine [7]

Rapid recognition of acute ischemic stroke is fundamental to successful
reperfusion therapy because the effectiveness of intravenous thrombolysis and
mechanical thrombectomy decreases with increasing time from symptom onset. Delays
occurring before hospital arrival remain one of the greatest barriers to optimal stroke
management worldwide. Artificial intelligence has emerged as an important tool for
improving early stroke recognition by facilitating prehospital triage, enhancing
diagnostic accuracy, and accelerating patient transfer to specialized stroke centers [8].
Machine learning algorithms are increasingly capable of analyzing demographic
characteristics, clinical symptoms, neurological examination findings, physiological
parameters, laboratory results, and prehospital electronic health records to estimate the
probability of acute ischemic stroke. Unlike traditional stroke scales, Al models
simultaneously evaluate numerous variables and identify complex nonlinear
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relationships that may not be apparent during routine clinical assessment. Several
studies have demonstrated that Al-assisted prediction models outperform conventional
clinical scoring systems in identifying patients with acute cerebrovascular events. [9]
Acrtificial intelligence is also improving emergency medical services (EMS) by
supporting real-time decision-making during prehospital evaluation. Mobile
applications incorporating Al-based algorithms can assist paramedics in recognizing
stroke symptoms, estimating stroke severity, predicting large-vessel occlusion (LVO),
and selecting the most appropriate destination hospital. Early identification of patients
eligible for mechanical thrombectomy allows direct transportation to comprehensive
stroke centers, thereby reducing delays associated with interhospital transfer and
improving access to advanced reperfusion therapy [10].

Recent advances in natural language processing have further expanded the role of
Al in emergency neurology. NLP algorithms can rapidly analyze emergency
department documentation, ambulance reports, physician notes, and electronic medical
records to identify patients with suspected stroke and automatically activate
Institutional stroke pathways. Such automated systems reduce administrative delays
and facilitate faster coordination among emergency physicians, neurologists,
radiologists, and interventional teams [11]. Wearable technologies and smartphone-
based monitoring systems represent another rapidly evolving area of Al-assisted stroke
detection. Continuous analysis of speech patterns, facial asymmetry, upper limb
movements, gait abnormalities, and physiological signals using deep learning
algorithms may enable early recognition of neurological deficits outside the hospital
setting. Although these technologies remain under active investigation, preliminary
studies suggest considerable potential for identifying stroke symptoms at their earliest
stages and reducing prehospital delays, particularly among high-risk individuals [12].
Despite these promising developments, several challenges remain before widespread
implementation can be achieved. Variability in patient populations, limited external
validation, inconsistent data quality, algorithm bias, and differences in healthcare
infrastructure may affect model performance across diverse clinical settings. Therefore,
prospective multicenter validation studies and international standardization remain
essential before Al-assisted prehospital stroke recognition can become a universal
component of routine emergency care. [13]. Artificial intelligence has also transformed
perfusion imaging analysis. Deep learning models accurately quantify infarct core
volume, ischemic penumbra, collateral circulation, and tissue viability using CT
perfusion and magnetic resonance perfusion imaging. Automated perfusion analysis
supports evidence-based patient selection for reperfusion therapy, particularly in
individuals presenting beyond the traditional therapeutic time window. By providing
rapid and standardized interpretation, Al contributes to more consistent treatment
decisions across different institutions and imaging specialists [14].

Recent investigations have further demonstrated that Al algorithms can predict
hemorrhagic transformation, malignant cerebral edema, infarct progression, and long-
term functional recovery directly from baseline imaging studies. Integration of
multimodal imaging with clinical variables and laboratory biomarkers has substantially
Improved prognostic accuracy, supporting individualized treatment planning and risk
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stratification. As Al technologies continue to evolve, automated neuroimaging analysis
Is expected to become an indispensable component of comprehensive stroke care,
enhancing diagnostic precision while optimizing clinical workflow and patient
outcomes [15,16].

CONCLUSION

Avrtificial intelligence has rapidly emerged as one of the most transformative
innovations in contemporary stroke medicine. From prehospital recognition and
automated neuroimaging analysis to individualized treatment selection, prognostic
modeling, and rehabilitation planning, Al has demonstrated considerable potential to
improve every stage of acute ischemic stroke management. Current evidence indicates
that Al-assisted systems enhance diagnostic accuracy, accelerate workflow efficiency,
reduce treatment delays, improve patient selection for intravenous thrombolysis and
mechanical thrombectomy, and support individualized clinical decision-making.
Automated analysis of multimodal neuroimaging, combined with machine learning-
based prediction models, allows clinicians to identify patients who are most likely to
benefit from reperfusion therapy while simultaneously estimating the risk of
complications and long-term neurological outcomes.

Nevertheless, important barriers remain before widespread implementation can be
achieved. Algorithm transparency, external validation, data standardization, ethical
governance, cybersecurity, and regulatory oversight require continued international
collaboration. Large prospective multicenter studies are necessary to confirm the
clinical effectiveness, safety, and cost-effectiveness of Al-assisted stroke care across
diverse healthcare systems.
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