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OPUTIHAJIbHI AOCNIAXKEHHA

VIK 613.84 DOI: https://doi.org/10.32402/dovkil2026.02.004

OCOBJIUBOCTI IOIUPEHOCTI TIOTIOHOIIA/ITHHS
CEPE/, III//IITKIB 15-17 POKIB MICTA K €BA
I/l YAC POCIFICBKOI BOEHHOI ATPECII

lNnatoHoBa A.l'. MNoBHomacLwTabHa pociiicbka BOEHHA arpecis NpoTu YKpaiHu npu3senia [0 BUHUKHEHHA Pi3HOMAHITHUX
AukoBcbka H. 5. couianbHNx qpoéneM, cepen aKux ocqﬁnmse 3aHEMOKOEHHA BUKNUKaE TeHAeHLin [0 3pOCTaHHA Po3no-
BCIO[KEHOCTi Cepeal MONOLOr0 MOKOJiHHA TaKoi WKiANNBOT 3BUYKM, AK TIOTIOHOMANIHHA.
LLikap6aH K.C. _ . . . o o
META. [JocnianTtn 0co6MBOCTI NOLIMPEHOCTI TIOTOHONANIHHA cepea nianiTkie 15-17 pokiB micTa Knuesa
[lepkaBHa ycTaHoBa nifj Yac pociiicbKoi BOEHHOT arpecii.
«|HCTUTYT rPOMALCbKOro MATEPIAJIN TA METOZMW. Y po60Ti 3aCTOCOBYBAaNNUCb aHaniTUYHi, COLIONOriYHI i MaTeMaTUyHi METOAM.
3nopoB’s im. 0.M. Map3eesa 06’ekTOM pocnimpkeHHs 6ynu yuHi 1517 pokiB 3aranbHOOCBITHIX HaBYaNbHUX 3aknagis micta Knesa.
HauioHanbHoi akagemii OnuTyBaHHA NpoBeAeHo BNpofoBx 2024-2025 pokis. 3aranbHa Kinbkicts onutaHux — 533 ocobu. byna
MeAUYHNX HayK YKpaiHu», BWKOPUCTAHA aBTOPCbKA aHKeTa.

M. KwiB, Ykpaina PE3YIIbTATH. BcTaHoBAEHO, LU0 3arabHil piBeHb NOLINPEHOCTI TOTOHONAMIHHS CTaHOBUTb 29,3%. B 3a-

JIEXHOCTI Bif BiKy i cTarTi Bif 8,2% 10 23,1% pecnoHLeHTIB BiAMIYa0Tb, L0 HA iX PiLUEHHS NoYaTh NanuTy
BNJIMHYNA POCilicbKa BOEHHA arpecisi npoTu Ykpainu. Marixe 18,9% onutaHux perynsapHo nanatb 3 12-13
POKiB. Ha (DOHi 3HWXKEHHA PIBHIB NOLUMPEHOCTI NaniHHA Curapet NPOMIUCIOBOro BUPO6GHNLITBA CNOCTEPI-
raeTbCs 3POCTAHHA KiNbKOCTI NiNiTKIB, AKi BUKOPUCTOBYIOTb alibTEPHATUBHI NPOAYKTW ANA NaniHHA, WO
B CepeAHbOMY Yy 5,7 pa3iB NepeBULLYE Y4aCcTKY LLOAEHHNX KYPLIB TPaANLIiHUX curapeT. TpeTuHa nigniTkis
3a3Hae BM/NB NACUBHOMO NaniHHA BAoMa. lMpu LbOMY KiflbKiCTb AiBYaT, AKi CTPaXAAt0Th BiJ NAaCMBHOIO
naniHHg, BuLLa, HX xnonuis. B cepefHbomy 95,3% nigniTkis noiHGOpMOBaHi W00 WKIANMBOCTI NaNiHHA
ANS 300p0B’A. TUM He MeHLW, TinbKu 75,9% PecnoHAEHTIB MAAHYI0Tb KUHYTU NanuTu.

BUCHOBKMW. Pociiicbka BO€HHa arpecisi npoTi YKpaiHu BNAKHYNa Ha 3MiHN B NOBeiHLi AiTeN WOAO0 TIOTIOHO-
naniHHA. BUCOKMIA piBeHb NOWMPEHOCTI TIOTIOHONANIHHA Cepea NiAniTKiB MicTa Knesa € HecnpusTnnMBO0
NPOrHOCTUYHOK O3HAKOK 3 TOYKM 30pY (DOPMYBAHHS Ta 30€PEXEHHN 3[0POB’S [AHOr0 KOHTUHIEHTY.
BcTaHoBMEHI Taki HeraTuBHI TEHAEHUT Y MOWWPEHHI TIOTIOHONANIHHA cepej MiANiTKiB, AK paHHIN BiK no-
4aTKy PerynspHoro naniHHs, BUCOKi PiBHIi NOWMPEHOCTI NaniHHA ansTepHAaTUBHWUX BUAIB THOTIOHY, BNANUB
MacuBHOTO NasniHHs.

KINHOYO0BI CJIOBA: noLwumpeHicTs TIOTHOHONAMIHHSA, anbTePHATUBHI NPOAYKTY AN NaniHHA, MIgAITK1, po-
CcilicbKa BOEHHA arpecis.

CHARACTERISTICS OF THE PREVALENCE OF SMOKING
AMONG ADOLESCENTS AGED 15-17 IN THE CITY OF KYIV
DURING THE RUSSIAN MILITARY AGGRESSION

Platonova A.G. Russia’s full-scale military aggression against Ukraine has led to a range of social problems, among
Yatskovska N.Ya. which the rising prevalence of smoking — a harmful habit — amongst the younger generation is a cause

Shkarban K.S for particular concern.
o AIM. To investigate the characteristics of smoking prevalence among 15-17-year-old adolescents in Kyiv

State Institution during the Russian military aggression.

«Marzieiev Institute MATERIALS AND METHODS. Analytical, sociological, and mathematical methods were applied. The study
for Public Health population consisted of pupils aged 15-17 from general secondary schools in Kyiv. The survey was
of the National Academy conducted during 2024-2025. The total number of respondents was 533. An original purpose-designed
of Medical Sciences questionnaire was used.

of Ukraine», OVERVIEW. The overall prevalence of tobacco smoking was found to be 29.3%. Depending on age and
Kyiv, Ukraine sex, between 8.2% and 23.1% of respondents indicated that the war of aggression against Ukraine had

influenced their decision to start smoking. Nearly 18.9% of those surveyed have smoked regularly since
the age of 12-13. Against a background of declining prevalence of manufactured cigarette smoking, a
rise is observed in the number of adolescents using alternative smoking products, which on average is
5.7 times higher than the share of daily traditional cigarette smokers. One third of adolescents are ex-
posed to passive smoking at home, with the proportion of girls affected being higher than that of boys.
On average, 95.3% of adolescents are aware of the health harms of smoking; however, only 75.9% of
respondents intend to quit.

CONCLUSIONS. Russia’s military aggression against Ukraine has led to changes in children’s smoking
behaviour. The high prevalence of smoking among adolescents in Kyiv is an unfavourable prognostic

© IlnatoHoBa A.T., InxoBceka H.A., Illkap6aH K.C., 2026
© Platonova A.G., Yatskovska N.Ya., Shkarban K.S., 2026
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OCOBJINBOCTI NMOLIMPEHOCTI THOTFOHOTIANTIHHA

CEPEZ, NIOJITKIB 15-17 POKIB MICTA KUEBA I, YAC POCIMCHKOI BOEHHOI ATPECIT

indicator in terms of the development and maintenance of this population’s health. The following negative trends in the prevalence of
smoking among adolescents have been identified: an early age at which regular smoking begins, high prevalence rates of alternative

tobacco products, and the impact of second-hand smoke.

KEYWORDS: prevalence of smoking, alternative smoking products, adolescents, Russian military aggression.

faraTb0X KpaiHax CBITy SIBHUIIle TIOTIOHO-
naigHA (TII), a TaKo>K IIOIIUPEHICTH XBOPOO
1 cMepTeH, CIPUUYMHEHUX B)XKUBAaHHSIM TIOTIOHY
Ta HOBUX BU/IiB TIOTIOHOBUX Ta HIKOTMHOBMIiCHHUX
BHpPOOIB, BBa)KAETHCI 3HAUHOI MEeJUYHOI0, CO-
IiaJIbHOI0 Ta EKOHOMIYHOR0 ITpo6sieMor0. Haroiib-
111e Bif 106aJIbHOI ernifleMil TIOTIOHY II0TEPIIal0Th
KpaiHU 3 HU3LKUM Ta CEpefHIM piBHEM [I0XOAY
HacesieHHd. Bimomo, 110 84,0% cy4acHUX KYpIliB
MeIlIKaTh Y KpalHax, 1[0 pO3BUBAKThLCY, a caMe
y KpaiHax CxigHol €Bpory, Asii, JJaTHHCHKOI AMe-
puky, IliBHIYHOI AQPHUKH 1 y NeIKUX OCTPiBHUX
KpaiHax OkeaHii [1]. 3a ranuMu BOO3 Ha 110-
4aToK 2024 PoOKy, y CBiTi HasiduyBaaocsd 6JIU3BKO
1,25 MiTbSIpAa LOPOCIUX KYPIiB, 110 CTAHOBUTH
npubsimsHo 20,9% HacesqeHHs IlaHeTH [2]. Ila-
JIIHHSI BBa’KaeThCS IIPOBITHUM IIOBEJIHKOBUM
$aKTOpPOM PU3UKY CMEPTHOCTI, CIIPUYUHSIIOYHA
IOHAJ 7 MUJIBMOHIB cMepTeH 110poKy [3]. [asiH-
HS BUKJIMKAE CepHO3HI MPo6JIeMU A 3[I0POB’S
aKTUBHUX 1 MaCUBHUX KYyPIIiB, a TaKOK CTBOPIOE
Hebe3IleKy AJIs TOBKI/UIA dyepe3 BIUIUB BUKUHY-
THUX TOKCUYHUX PEeYOBHUH [4].

ITpo6siema TII BKpali akTyaabHa i 1151 YKpaiHu.
3a orjiHkaMu ¢axiBiiB, B VKpaiHi Ha KiHeIlb 2025
POKy HastiuyBasocd 6,1M3bK0 15,5 MIIH aKTUBHUX
KYPIIB, I[0 CKJIaJlae TPeTUHY IIpalie3[laTHOro Ha-
cesieHHS. V TOPIBHAHHI 3 IIO3UTUBHOIO0 TUHAaMi-
KO0 IIOIIepeHIX payHAIB LOCIiKeHb, OCTAHHE
OIIUTYBaHHS, IpoBefieHe ¢paxiBrsamu KMIC cepef
MOJIO/IL 1 TopocsIoro HacesleHHs, 3agikcyBaslo Bif-
HOBJIEHHSI HETaTUBHOI TEHEHITII 10 3pOCTaHHSA
IIIOEHHOTO CIIO’KUBAHHS TIOTIOHY Ta HIKOTHUHY.
Haibib111 3HaUyIIe 3pOCTaHHS CIIO’KUBaHHS TIO-
TIOHOBUX Ta HIKOTHHOBHX BUPOOIB 3adikcoBaHe
cepen moJsoni [5].

IToBHOMacITabHAa pocificbKa BOEHHA arpeciga
IPOTHU YKpalHU CYTTEBO 3MIiHMJIA YMOBU KUTTSI
HaceJIeHHS KpaiHU B IIJIOMY, 1 30KpeMa JUTSY0TO.
BolioBi [ii Ta BOEHHUI CTaH IIPU3BEIU 0 MacCo-
BOT0 IlepeMillleHHs CiMel, IlepepB y HaBUaHHI,
IICUXOJIOTIYHOT0 CTpecy uepe3 Hebe3leKy, HEBU-
3HAUYEeHICTh, TOIo. I1i pakTOpu HEraTUBHO BILIU-
BAIOTh Ha IICUX0eMOIIIMHUH CTaH B T.Y. 1 ZIiTel Ta
HIJUIITKIB, IIJ0 MOJKe IIPU3BOAUTHU 0 €MOIIIHO-
ro JUCTPeCy Ta HETaTUBHUX HACJIJIKIB. 3 OHOTO
60Ky, iTBUIIIEHUH CTPpecC i TpaBMaTUUHUM OCBif
3[aTHI CIIOHYKATH Hi/UITKIB IIIyKaTH HE30POBI
CIIoco6H ITO/I0JIaHHS HAIIPyTd — HaIlpUKJIaf, I1a-

JIIHHA YU B)KMBaHHS aJIKOTOJIK0 [6]. 3 iHIIIOrO —
THOCHUJIEHUM KOHTPOJIb 3 00Ky OaThKIB y CKJIAJHUX
yMoBax Ta ¢isHuHi 0OMe)XeHHs BOEHHOIO dacy
(KOMeHJJaHTCbKa IOAMHA, YTPYLHEHUHN TOCTYII 10
TOBAapiB) MOIJIK CTPUMYBATHU IIONIUPEHHS TEIKUX
IIKIUTMBUX 3BUYOK [7].

3Ba’Karwyuu Ha Te, 110 cepen mimIiTKiB TII 3a-
JIUIIIAETHCS CEPUO3HOI0 MPO6JIEMOI0 B 6araTbox
perioHax CBITY, a pOCilicbKa BOEHHA arpecisi IpoTH
VKpalHu MOIJIa CIIPUATH 301IbIIIeHHI0 KiTBKOCTL
HiUIITKIB, 110 ITaJA9Th, BUKJIUKA€E IIEBHUMN iHTe-
pec BUBUEHHS PO3IIOBCIO/PKEHOCTI ITaIiHHSA cepe/t
OUTSUOT0 HaceJeHHs Iic/Is T0YaTKy IOBHOMACIII-
TabHUX BOeHHUX Ai. KpiMm Toro, po3pobka epex-
TUBHUX 3aXO0/TiB 111010 60POTHOU 3 TaHOI0 IITKIiITH-
BOIO 3BUYKOI, SIK Ha 3araJIbHO/IEP>)KaBHOMY, TaK
1 Ha perioHaJIFHOMY PiBHAX, Mae 6asyBaTHCS Ha
4JiTKi# yaBi IIpo nomupeHicts TII cepef MU TKIB,
BILUIMB ITOBHOMaAaCIITa6HOI arpecii Ha ixX pillleHHS
OYaTH IaJIUTH, CTaBJIEHHS IT/JIITKIB 10 ITPUIIU-
HeHHS IaJIiHHS, TOIIO.

MeTa: 1OCTiqUTH 0COBJIHUBOCTI ITOITUPEHOCTI
TIOTIOHONAJIIHHS cepef, MiJTIiTKIB 15-17 poKiB Mic-
Ta KueBa i yac pocificbKoi BOEHHOI arpecii.

MATEPIAJIN TA METOAU

JlocitipKkeHHS 6a3yBasIocsl Ha OIUTYBaHHI, IIPO-
BeJIeHOMY BIIPOZOBX 2024-2025 poKiB, y4HIB 15—
17 poKiB 3 3-X 3araJIbHOOCBITHIX HaBYaJbHUX 3a-
Ki1ajiB Micta KueBa, po3ramoBaHux B JJapHUIIb-
KoMy, I'ostociiBcbkoMy Ta CoJIOM’STHCBKOMY pamio-
Hax. 3arajibHa KUIbKICTh OITUTYBaHUX CTAHOBUJIA
533 ocob6u (243 xstomiia Ta 290 mgiBUar).

ABTOpamu Oysia po3pobJyieHa aHKeTa, gKa J03-
BOJIMJIAa OTpUMAaTH iHQoOpMaIlito 3a HACTYIIHUMU
KJIIOUOBUMH HaIIpSIMKaMU: IToIupeHicTs TII iz
Jac IToBHOMAacIITabHOI BOEHHOI arpecii 3 ypaxy-
BaHHSAM TeHJ[EPHUX 0COOJIMBOCTEN; BUSBUTH IIPio-
puTeTHI GOPMHU TIOTIOHY i HIKOTUHOBMICHUX BU-
po6iB, SIKi BUKOPHUCTOBYIOThH ITi/JIITKY; [i3HATUC
YU € BOHU ITIaCUBHUMM KYPISIMH; BCTAHOBUTH
IOCTYITHICTh /10 TIOTIOHOBUX BHUPOOiB; Ai3HATHUCA
IIpO BIIMB BOEHHOI arpecii Ha pillleHHd I104a-
TH ITaJIUTH Ta IX CTaBJIeHHS [0 IIPUIIMHEHH I1a-
JIiHHA. /IoC/IiKeHHSI BUKOHAHO 3 TOTPUMaHHSIM
MI>KHapOJHUX Ta HaIliOHAJbHUX €ETUYHUX HOPM,
BKJIFOUAIOYHU IIPUHIINIHN ['esIbCIHCHKO] IeKIapariii
i cxBajsieHo KomiTeToM 3 MeguuHOi eTuku IV «IH-
CTUTYT TPOMAJICLKOr0 370poB’d iM. O.M. Map3eeBa
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HAMH Vkpainu» (eKCIepTHUM BUCHOBOK Ne 1 Bif
09.03.2026).

OTpuMaHi IIepBUHHI JjaHi O6yJI CUCTEMaTHU30-
BaHi B eJIEKTPOHHY 0a3y faHuX. CTaTUCTHYHA 006-
po6Ka pe3ysIbTaTiB, O/lep>KaHUX B XO/Ii BUKOHaHHS
HayKOBO—IOCJIiHOI po60TH, 3AINCHIOBAJIACH 3 BU-
KOPUCTaHHSIM CTaHJaPTHUX ITaKeTiB IIPUKJIAHUX
porpaM 6araTOBUMIPHOTO CTaTHUCTUYHOTO aHaJIi-
3y Statistica 6.0 (StatSoft, USA).

PE3VJIFTATH TA IX OBTOBOPEHHSA

3a pesyjbTaTaMU OIUTYBaHHS BCTaHOBJIEHO,
110 3Ha4YHa KUIBKICTh YYHIB IiJIITKOBOTO BIiKY
OyZIb-KOJIU y )KUTTI MaJu CIIpo6y B>KUBaHHS TIO-
TIOHY ab0 iHIITNX HIKOTUHOBMICHUX IIPOYKTIB.

CepeHs KiJIBKICTh XJIONIB 15-17 POKIB, SKi
pob6un cripody maJUTHU LOCTOBIPHO BUIIL ITOPIB-
HSHO 3 BiZIIIOBIHUM II0Ka3sHUKOM B TPYIIi JiBYaT
(xuromi — 47,1%, niBuata — 38,9%, (p<0,05). Bizg-
COTOK HiJJIITKIB, SIKi TpobyBaju IIaJUTH, IOCTY-
IIOBO 3pOCTAa€ y BiAIOBITHOCTI 31 30i/IbIIIEHHAM
BIiKy. SIKI110 cepen 15-piuHUX iTel poOUIU CIIpoby
nanuTu 44,6% xJIo1iiiB Ta 37,7% miBuaT, TO JaHUMH
IIOKasHUK cepen 17-piuHux piteit csarae 50,8% i
40,5% BimmoBigHO (puc. 1).

[IpuBepTae yBary paHHIN BiK IIepIlioro JocBi-
Iy TIaJIiHHA He TIIbKU Cepeji XJIOIIIIiB, a TaK0oX
i cepen miBuat. Tak, BxKe y Bini 12-13 pokiB po-
6unu crpo6y maautu 27,1% xuomniliB ta 18,1%
IiBUaT, 1110 € Iy>Ke HEeCIIPUATIUBOI0 IIPOTHOCTUY-
HOI0 03HaKOI ChOorofieHHd. [lepeBa’kHa OLIBIIICTD
onuTaHux (xsomai — 70,4%, giBuata — 80,6%,
(p<0,05) pobunu crpoby maauTu B 14 pokiB i
6inpII cTapiIoMy Birli. IlopiBHIOIOUM OTpUMaHi
HUHIITHI pe3yJIbTaTy 3 TaHUMH [I0CIHPKEHb, IIPO-
BeJleHUX (QaxiBI[IMHU HaIlol yCTAaHOBU B OibIII
paHHi mepiogu Ta JaHUMHU ONUTYBAHb IHIITHUX
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Puc. 1. [luToMa Bara IIiJTiTKiB 15-17 pokiB M. KueBa,
SIKi KOJIN-HeOyb pobuiu cripo6y naauTu (%)

TOCJTITHUKIB, CJIiJl 3a3HAUYUTHU 301JIbIIIEHHS BiKYy
nepiroi crpobu nasiHHg. Tak, 3a pe3yJabraTaMu
[106a/IbHOT0 OIUTYBAaHHS MOJIOZI IIIOZ0 TIOTIOHY
(Global Youth Tabacco Survey), mpoBemeHOTO B
2004 porii, y Bitti 1o 11 pokiB mmpo6yBaiv HaJauTHA
59,2% pmiteit [8]. OnmuTyBaHHS, IIpoBefeHe B 2015
porii mokasaso, 110 59,2% mifIiTKiB BIIEpIle CIIpo-
6yBaJsiu ITaJuTH y Bini 11 pokis Ta paHimre [9].
TeHeHITiIO 10 30LIBIITEHHS BiKY IIEPIIOi CIIpo6u
IaJIiHHA BigMivaroTh i 3aKOPIOHHI HayKoBIIi [10,
11]. Ha Hamy gyMKy, OLIBII ITi3HIN BIK IOYATKY
TaJIiHHA B [OCIIIHPKYBaHIM HaMU KOTOPTI ITJJTITKIB
CJIiJ] TIOB’I3yBaTHU 3 TUM, 1110 BIPOAOBXK 2020-2023
POKiB BifioyBasack TpaHcpopMariis coIlliaJabHOI
KOMYHIKaIlii (po3’efHaHICTh B JUTAYUX KOJIEKTH-
Bax 1110 II0B’s3aHa 3 AUCTAHIIHHUM HaBYaHHSM,
TIOCHUJIEHHS KOHTPOJIIO 3i CTOPOHU 6aThKiB, 06Me-
’KeHHS OCTYIIY 0 TOProBeJIbHOI MepexKi, TOII0),
BUKJIMKaHa KapaHTUHHUMU 3aX0faMU IIpU IIaH-
nmemii COVID-19 Ta moyaTKOM ITOBHOMaAacCHITa6HOI
pociiicbKol BOeHHO] arpecii. PiBeHb ITOIITUPEHOCTI
HaJiHHA cepef, 15-piyHUX MiJUIITKIB CTAHOBUTH
30,4% cepepn xytonIiiB i 24,6% cepep AiBYAT; cepen
16-piuHux migmiTkiB — 30,5% (xuromiri) i 26,3%
(miBuaTa); Ta cepen 17-piuHUX — BifIIOBiAHO 35,2%
129,1% (puc. 2).

CepenHil piBeHb NOITUPEHOCTI B)KUBAHHS THO-
TIOHY 1 HIKOTUHOBMiCHHX BUPO0OiB B OyAb SIKil
dopMi cepen KHIBCHKUX IAJTKIB 15-17 poKiB
nopiBHIOE (29,3+2,0)%. To6TO, KOKEH TpeTil pec-
HOH/IEHT Ha ChOTOJHI € IIOCTIMHUM KypIleM. Bcra-
HOBJIEHO, 1110 3a 1 pik »kuTT4 (3 16 110 17 pOKIiB)
KIJIBKICTH KypI[iB 3pocsa Ha 3,7% (3 28,4% mo
32,1%). CnocTepiraeTbCcsl CTaTUCTUYHO BiporigHa
BiIMIHHICTBH Mi>K TpyIIaMH XJIOIIIIiB i iBYAT Y CIIO-
’KUBaHHI TIOTIOHY 1 HIKOTHHOBMIiCHUX BUPOOIB.
JlUId MOPiBHAHHY, 3a TaHUMH MI>KHapOJHOTO 3BITY
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8-r0 payHZly €EBpONENCHKOr0 OIIUTYBAHHS YUHIB
III0/10 BYKUBAHHS aJIKOTOJII0 Ta IHIITNX HApKOTHY-
HuX peuoBUH (ESPAD), piBHI IIOIIMPEHOCTI I1a-
JIIHHA B IIJIOMY 110 YKpaiHi y 2024 poriri ceper 16—
17-piuyHUX XJIOOIIB cTaHOBUIU 23%, a cepef IiB-
yaT — 13% [12]. Taky BiIMIHHICTh Mi’K OTpHUMa-
HUMU HaMU JJaHUMHU 1 3araJbHOYKPaiHCHKUMU,
Ha HaIly AYMKY, CJIil HOSICHUTH THM, II[0 MeIIl-
KaHII MiCT 3a3BHUYaU yacTiiie € KypigMmu. [1ofib-
Ha TeH/J[eHIlid CIIocTepirajaack i 3a pesyJabraTaMu
OIIMTYBAHHA IIJJIITKIB B IHITKUX MicTaxXx YKpaiHH
[13, 14].

YacThHaA peCcHoH/EHTIB BKa3aJa, 110 BOEHHA
arpecis mpoTy YKpalHU BIIMHYJIA Ha iX pillleHHd
oYaTH ITaJUTH. B 3aJIe)KHOCTI Bif BiKy i cTaTi
Bix 8,2% 10 23,1% pecrioHAeHTIB BifMidarOTh, 1110
Ha IX pillleHHs T0YaTH HNaJUTHU BIUIMHYJIA POCIH-
CbKa BOEHHA arpecid IIpoTu YkpaiHu. Haii6inb-
I1a KIJIbKICTh TAKUX JiTeH CIIOCTEPIraeThCs Cepet
17-piunux xutomiris (18,8%) Ta xiBuart (23,1%).

IlepeBa’kHa GiNMBIIICTE pecrioHeHTIB (81,1%),
III0 ITaJISITh, BCiX CTaTeBO-BIKOBUX TPYII II0YNHA-
I0Th peryysipHe HajiHHA micad 14 pokiB. V Tou
JKe 4ac, BKe y BiIli 12-13 poKiB II0YWHAE I1aJUTU
18,9% MiATiTKIB, 1110 € Iy>Ke HeCIIPUITIUBOIO IIPO-
THOCTUYHOK 03HAKOI0 ChOTO/leHHs. CIiocTepira-
I0ThCS MI>KCTaTeBIi BipOTigHI BiAMIHHOCTI 110710
BIKY II04aTKy ITaJiHHA. Tak, BiZ[COTOK XJIOIIIiB, 110
HOYMHAKTh MaJUTH B BiIli 12-13 pokiB 6inbImna
3a aHaJIOTIYHUU II0Ka3HUK cepep aiByar (<0,05).
To6To, BiK IOYaTKy MaJiHHSA CIIiBIIaZla€ 3 BIKOM
HiJUIITKOBOI KPHU3H, KOJIU JiTHU IIOBHO MIipOI0 I1ie
He MOXXYTb OITIHUTH PU3UK, II0B’SI3aHUM 3 I1aJliH-
HAM. Ile CBiTUNTH IIPO HEOOXITHICTH A0 AOCITHEH-
HS JUTHUHOIO ITHOTO BiKy chOpMyBaTHU y Hel Hera-
THUBHE CTaBJIEHHS [I0 ITaJIiHHS.

J10 TpyIIH PeryIsipHUX KypIiiB MOXKYTh OyTH BiJl-
HeceHi 55,8% xu1o111iB Ta 44,4% iB4YarT, sIKi Maau
JIOCBil ITaJIiHHSA 3@ OCTAHHIM MiCSIlb, OCKIJIBKH
BOHU B’KHWBalTh THOTHHOBI ab0 HIKOTUHOBMICHI
BUpo6OU 11oaH4. Ile mmepeBakHO 17-TH piuHi mmia-
JiTKHU. Bix 5,6% 10 12,4% HeIIOBHOJIITHIX KypIliB
naysaTh 1-3 pasu Ha MicAIlb, 10 CBiIYUTH PO IX
cnabe 3aydeHHs 10 TTaIiHHS.

Cepet ITiUTITKIB, IKi ITaJIUJIN OCTaHHIN MiCAIlb,
IepeBakHy OUIBIIICTH CKJIafaIH Ti, 1110 BUKYPIO-
BaJIM MEHIII HXK 5 curapeT abo 6yb-IKUX HOBIT-
HiX TIOTIOHOBHUX Ta HIKOTHHOBMIiCHHUX BHUPOOIB 3a
1o6y. e 58,8% xJ101IIIiB Ta 64,7% AiBYaT 15 pOKIB,
66,7% xuiomriB 73,3% pmiByaT 16 poKiB, a TaKOX
50,4% xJromitiB i 60,8% miBuaT 17 pokiB. BizgcoTok
PeCIOHAEHTIB, gKi nauaTh 5-10 curapet abo 6yab-
SIKUX TIOTIOHOBUX BUPOGIB 3a 700y, KOJTUBA€ETHCS
Bif 24,9% (15-piuHi) 10 36,0% (17-piuHi). KiibKicTh

XJIOMINB, SIKi IMTasATh 3a fo0y Bif 5 curaper i 6i1b-
111e, IIepeBUIIYE KITBKICTh iBYaT B CEPeHLOMY
B 1,4 pasa.

Bci 15-piuHi (100,0%), 68,6% 16-piunHix Ta 60,3%
17-piuHUX TiUTITKIB AT HA BIiTKPUTOMY IIPOC-
TOpi (Ha BYJIUIIi, B IIapKax Ta 3eJIEHUX 30HaX, Y
IBOpax 0araToOIOBEPXiBOK, CIOPTMaNJaHUYMKaX
TOII0), Ie MOJKJINBO IlepebyBaTU 0e3 KOHTPOJII
3 60Ky 6aTBHKIB. B O1IbIII CTapIIIOMY BiIli TPETHHA
OiJUTITKIB I1assATh BAoMa. e 31,4% mitei 16-piu-
HOrO BiKy Ta 31,3% pmiTeii 17-piuHOrO BIKY.

PecrioHZIeHTU-KYPIi He KYIIYIOTh TpafgUuIlifHi
1 anpTepHAaTUBHI BUAU TIOTIOHOBUX BHUPOOIB y
TOPriBeJIbHIN Mepexi, e IM MOKYTh BiIMOBUTH
Yy OpPOAaXy, OCKUIbKU 3TiHO 3 3aKOHOJLABCTBOM
VkpaiHy, ocob6aM /10 18 pokiB 3a60poHEHO IIpofia-
BaTH TIOTIOHOBI BUpOOU. IlepeBa’kHa OLJIBIIICTH
KYIIYIOTh TIOTIOHOBI BUPOOHM CaMOCTIHHO y Kioc-
KaX, MaJIUX TOPTiBeJIbHUX TOUYKax abo y BYJIHUY-
HUX IIPOJABIIIB, 11e 68,1% IuIiTKiB 15-pivHOTO
BiKYy, 75,2% 16-piuHoro BiKy Ta 90,0% — 17-piuHoro
BiKy. Tum He MeHI1L, Bix 10,0% 10 31,9% onmmrTaHuX
BIAKTHCS [0 JOIIOMOI'H IHINIUX JIIOZEeH.

SIK 3a KOpZoHOM, TaK i B VKpaiHi, ocTaHHE fie-
CATHUPIYUYS CTPIMKO 3pOCTa€E MOMYJSIPHICTE cepef
MOJIOZII HOBUX BUJIB TIOTIOHOBUX Ta HIKOTHUHOB-
MIiCHUX BUPOOIB (eJIeKTPOHHI CUTapeTH, IPUCTPOIL
JUIs1 HarpiBaHHS THOTIOHY Ta KaJibsaH) [15]. Biib-
IITiCTh PECIIOHJEeHTIB-KYPI[iB BKa3aJy, 110 BUKO-
PUCTOBYIOTH aJlbTEPHATUBHI BUAM TIOTIOHOBOI Ta
HIKOTHHOBMICHOI ITpoayKIiii. Tak, BifcoTox 15-piy-
HUX IIJJITKIB, IKi HaJIATh aJbTePHATUBHI BUIU
TIOTIOHY, cTaHOBMIIA 83,2% (xutonmi — 73,2%, mi-
Buata — 94,1%, p<0,05), 1110 y cepegHbOMY V 4,9 pa-
3iB IEPEBHUIIYE YACTKY IIIOEHHUX KYPIliB CUTApeT
IIPOMUCJIOBOT0 BUPOOHUITBA (p<0,05) (puc. 3).

Xsonmi (70,8%) i miBuaTta (94,4%) 16-pigyHOTO
BIKY TaK0>X BI/IIaf0Th IlepeBary HOBUM BH/IaM THO-
TIOHOBUX Ta HIKOTUHOBMIiCHUX BUPOOiB (p<0,05).
KinbKicTh 17-piyHUX AiTeH, IKi BXKUBAKOTh ajlb-
TEepHATUBHI BUAU TIOTIOHY, NOpPiBHIOE 88,8%, 1110
B pasu IepeBUIYyE YACTKY IIOJeHHUX KYpPIIiB
3BHUaiHuX curapeT — 11,2% onuraHux (p<0,05).
To6To B YKpaiHi criocTepiraeTscd cuUTyartis 6iib-
1101 ITOIUPEHOCTI MaiHHSA eJIEKTPOHHUX CUTapeT,
IIPUCTPOIB [JI1 HarpiBaHHS TIOTIOHY Ta KaJbsHY,
MOPIBHAHO 3 TPASUIIIMHUMU TIOTIOHOBUMHU BHU-
pobamu.

Cepen anbTepHAaTUBHUX BUJIB HIKOTUHOBMIC-
HOI IIPOAYKITiI HAUOLIBIIIOK IIONYJISIPHICTIO cCepefy
Mi/UTTKIB 15-pivHOTO0 BiKy KOPUCTYIOThCS €JIeKTPO-
HHI curapeTH i Bernu — 21,6% (xuroriri — 29,3%,
niBuaTa — 41,2%). Ha gpyroMy MicIti CHCTEMU JJIS
HarpiBaHHA THOTIOHY (TBEH) — 18,9% (xuIomi —
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Puc. 3. Posmofis mijTiTKiB 15-17 pokiB M. KueBa 3a popMaMU TIOTIOHY, IKi BOHH BUKOPUCTOBYIOTH (%)

26,8%, niBuaTta — 32,4%). KasbgH KypsaTth 14,6%
XJI0II1iB Ta 17,6% miBuar (puc. 4).

49,3% 1mmiguriTKiB 16-pidyHOrO BIiKY (XJIOIIII —
37,5%, piBuata — 61,1%) manaTh eJIeKTPOHHI
curapeTd i Bednu. CUCTEMU JIJIs1 HarpiBaHHA TIO-
TIOHY BUKOPUCTOBYE 22,9% OIUTAHUX (XJIOIL —
29,2%, niBuata — 16,7%). KanbgH KypaTh 4,2%
XJIOMITIB Ta 16,7% miBuar. 41,6% (xtorii — 37,0%,
niBuata — 46,2%) 17-piuyHHUX peCHoOHEHTIB BU-
KOPUCTOBYHTH €JIEKTPOHHI CUTapeTH i BEeUIIH.
CucreMu i1 HarpiBaHHSA TIOTIOHY — 40,7% (XJ1011-
mi — 35,2%, miBuata — 46,2%). KaJlbsiH KypsTh
9,4% xstoniiB Ta 3,8% miBUar.

JlocitiipKeHHS BUSABUJIO TPUBOXXKHUU QaKT —
MarKe KOoXKeH fiecaTuit (9,7%) 17-piyHUM Telie-
PIIIHIN CII0’KMBa4y TIOTIOHOBUX Ta HIKOTUHOBUX

BUpPOO6IB BKUBae 2 abo 3 BUAU IIpoayKirii. Ha-
OLIBITT TOITHMPEHOI KOMOIHAITi€l0 € TpagUIlifiHi
curapetu Ta TBEH.

JloBefieHO, 1110 3HAYHOIO 3arp0O30I0 3[0POB’I0
IiTeH € i BTOPUHHUM TIOTIOHOBUM TUM. TpeTHHa
PECIIOHIEHTIB CTPa’kKAarTh BiJf TacCUBHOTO Iia-
JIIHHS BJIOMa, OCKLJIBKY OIWH YU ABOE iX 6ATHKIB
naadath (puc. 5). Bix 23,7% mo 37,7% MOifJIiTKIB i
Ti, 110 HaJSTh 1 Ti, IIT0 He HaJIsITh 3a3HA4YaloTh,
110 6aTHKU I1aJATh B IX IPUCYTHOCTI. IIpu 11H0-
MY CIIOCTEpPIraeThbCs TeHEHITid 10 TOTO, 10 Kijlb-
KICTB [iBYAT, SIKi CTpakJar0Th BiJl ITAaCUBHOTO I1a-
JIIHHS, BHUINA, Hi’K XJIOIIIB. IlagiHHSI 6aTHKIB €
HeCIPUITIUNBUM QaKTOM, OCKIZTBKH pOJUHA Ta
OpUKiIaf 6aThKiB MalOTh BayKJIMBe 3HAUYEHHS JIJIS
$GopMyBaHHS CTEPEOTHUIIIB IOBEiHKU JUTHUHU,
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Puc. 4. Posmozin migriTkiB 15-17 pokiB M. KueBa 3a popmMaMU HOBUX BUJ[IB TIOTIOHOBUX
Ta HIKOTUHOBMICHUX BUPOOiB, sIKi BOHU BUKOPUCTOBYIOTH (%)
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Puc. 5. [Tutoma Bara INiiIiTKiB 15-17 pokiB M. KueBa, sIKi IIiI1ar0THCS IIaCUBHOMY ITaJIiHHIO (%)

il cBiTOIVISAY Ta MOTHBAIll Ha 3JTOPOBUU CIIOCiO
KUTTH.

[To3SUTUBHUM MOMEHTOM B $OpPMYBaHHI 3710-
poB’s136epirarouoi ITOBeAiHKY ITi/IJITKIB € BUCOKHUH
piBEHBb 06i3HAHOCTI MIKOJISIPIB MO0 MIKITUBOCTL
HaJIiHHA IS 300POB’s. BiZICOTOK TaKUX HiJUIITKIB
KOJIMBAETHCA Bift 96,9% 17-piurux mo 100,0% ce-
pexn 15-piuHux. CIpUATINBOX 03HAKOIO € Te, 110
75,9% TenepilIHixX KypIliB 6a)KarTh IIPUITHUHUTHA
HaJuTU B MalibyTHbOMY. [I0SUTUBHUM € 3poOC-
TaHHS IIUTOMOI Baru TaKHX IIJIVIITKIB 3 BIKOM
(cepen 15-piuHuUX — 65,8%, cepen 17-piuHUX —
71,3%).

BHCHOBKH

1. 3a pesysbTaTaMu ONUTYBaHHSA IIiJJIITKIB
15-17 pokiB micTa KreBa BCTaHOBJIEHO, 110 Pi-
BeHb ITOIIUPEHOCTI TIOTIHONAJIHHA CTAHOBUTH
29,3% (32,0% y rpymi xJonmiB Tta 26,7% y rpymi
niBudaT). Ile € HECIIPUATINBOK IPOTHOCTUYHOI)
03HAaKO10, 3 OTHOT0 OOKY, 3 TOUKH 30py GopMyBaH-
HS 3[0POB’S IiTel, a 3 IHIII0r0 — ITiIBUIIIeHHS Yac-
TOTH HaJIiHHA 0Ci6 mparie3faTHOro BiKy Ha Mau-
OyTHE.

2. Pocitickka BO€HHa arpecisd IpoTH YKpaiHu
BIUIMHYJIA HAa 3MiHU B ITOBEIIHII IIiJIITKIB 1100
TIOTIOHOIIAJiHHSA. BiZICOTOK pecIOHJEeHTIB, SKi
II0B’SI3yI0Th II0YATOK ITaJiHHA 3 arpeciero pd, B
3aJIe)KHOCTI Bif BiKy 1 CTaTi KOJIUBaeThCA Bixt 8,2%
110 23,1%.

3. BcTaHOBJIEHI HETaTUBHI TEHAEHIII1 Y IIOITH-
PEHOCTI TIOTIOHOIIAIIHHY, a caMe: 18,9% cydyacHUX
HiTITKIB II0YaJIy PeryJIipHo IIaJUuTH y Biri 12-13
POKiB.

4. Ha ¢oHi 3HMI)KEHHS PiBHA IIOIIMPEHOCTI
MIaJIiHHSI CUrapeT IIPOMHCJIOBOTO BUPOOGHUIITBA

cepel KUIBCHKUX IT/IITKIB CIIOCTEPITaeThCd BU-
COKHUU piBeHb IOIIHPEHOCTI ITaJiHHA HOBUX BU-
[iB TIOTIOHOBUX Ta HIKOTUHOBMICHUX BUPOOIB.
30KpeMa, iX BKUBawTh 83,6% 15-piuHux, 82,6%
16-piunux Ta 88,8% 17-piyHUX HiJUIITKIB, 110 B
cepefHbOMY Y 5,7 pasiB IlepeBUIIYE BiZ[COTOK THX,
SIKi IIIOZIeHHO I1aJIIATh CUTaApEeTH.

5. KoKeH TpeTiH IiIiTOK 3a3Hae BIIMBY IIa-
CUBHOT0 HaJIiHHSA y BJIACHUX JIOMIBKax (B cepel-
HbOMY 31,8%). [Ipu IbOMY CIIOCTEPITAETHCSA TEH-
IeHITid 10 TOTO, 110 KJIBKICTh IiBUAaT, AKi CTpax-
JTAI0Th BiJi IaCMBHOTO ITaJIIHHS, BUIIA, Hi>K XJI0M-
IIiB.

6. BusiBJjIeHI HACTYIIHI IO3UTUBHI TeHAEHIIi]
110710 GopMyBaHHS 3[0POB’A36epirarouol MoBe/IiH-
KH: BUCOKa 00i3HAHICTh IMi/TiTKIB II0A0 IIKiIIH-
BOTO BIUIMBY TIOTIOHY Ha OpraHisM (B CEpeIHbO-
My 95,3%) Ta 6a’kaHHS HiJTiTKiB-KYPITiB KUHYTH
HaJUTHA B MaruOyTHHOMY (75,9%).

OBMEXEHHA AOCIII>KEHHA

JlocripKeHHA Mae IIPOCTOPOBe Ta fieMorpadiy-
He 00MeyKeHHSI — eMIIipuuHa 6a3a oysaa chopmo-
BaHa Ha OCHOBI /IaHUX, 3i6paHUX y Me)Kax MicTa
KueBa cepep mifuTiTKiB 15-17 pokiB. Ile BUK/IIOUae
MO>KJIMBICTh €KCTpamloJIroBaTHU [aHi Ha Bce Ha-
CeJIeHHS.

HAIIPSIMU
ITOAAJIBIINX AOCII/KEHD

IMoganbIi KOCTIHKeHHS CJIif| CIIpIMyBaTH Ha
IIOPiBHSAJIBHY OI[iHKY BIJIMBY CHCTEMAaTHUYHOTO
TIOTIOHOTIAIIHHA (3—4 POKH) Ha piBeHb QisUUHOr0
PO3BUTKY, QYHKITIOHAJIBLHOI'O CTaHy AUXaJJIbHOI 1
CEpIeBO-CYAUHHOI CUCTEMU, Gi3UUHOI Ta PO3yMO-
BOI IIpanesfaTHOCTI ITiIITKIB.
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TPAHC®OPMAILIA IIOBEAIHKOBUX IETEPMIHAHT 310POB’A
AITEW MIKIVIBHOI'O BIKY B YMOBAX BOEHHOI'O CTAHY
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Kanunun4yerko 1.0.2
Mapay A.M.?

1 [lepXxaBHa ycTaHOBa
«|HCTUTYT rPOMALCHKOT0
3popos’s im. 0.M. Map3eesa
HauioHanbHoi akagemii
MeSUYHNX HayK YKpaiHu»,

M. Kunis, YkpaiHa

2CyMCbKMIn AepXKaBHMA
nejaroriYyHui yHiBepcuTeT
imeHi A. C. MakapeHka,

M. Cymu, YkpaiHa

META. BuBYEHHS [MHAMIKIM NOBELIHKOBMX CTpaTeriii AiTen WKiNbHOro BiKy Ta 0COGNMBOCTEN HABYaHHS
AN19 BAOCKOHAIIEHHS LiNeCcnpsaMOBaHUX BTPYYaHb B YMOBAX TPKUBaoi HeCTabinbHOCTI.

MATEPIAJIN I METOJW. MpoTsirom KBiTHA-4epBHsA 2022-2025 pokiB NpoBeeHO OHNANH-0NUTYBaHHA 6aTbKiB
wkonapis (n=10011; 5095 xnonuis, 4916 gig4at) 3a AONOMOroK aBTOPCLKOro onuTyBanbHUKa QRAPH;
BNGipKa (DOpMyBaiach «CHiroBO Kyneto» Ta 4epes fenapTamMeHTy OCBITH; BUKITKOHEHO aHKETW 3a HassBHOCTI
3aXBOPIOBaHb, peabinitaLii a0 y4acTi y amaranHsx. [IpoaHanisaoBaHo NoKas3HUKM pyxoBOi akTMBHOCTI (LPA,
MVPA, PA3), manoaktusHoi noefjiHki (SB), TpMBAnoCTi CHy, MPOryNfiHOK, Yacy Ha ypoKN Ta JOMALLHi
3aBAaHHA. 06po6ka matepiany B Excel, ctatuctuyHa o6pobka 3a gonomoroto STATISTICA 8.0.

PE3VYJIbTATU. 32 2022-2025 pokun cnocTepiraeTbCsA NOCTYNOBE 3pOCTAHHA 3araibHOi PyX0BOi aKTUBHOCTI
y BCix BikoBOoCTaTeBux rpynax; cepegHs PA 3 1318 xB/TuxaeHb (3,1 roa/neHs) y Xonuis i Ais4ar; 4actka
aiteii 3 MVPA >60 xs/geHb 3pocna 3 21,6% (2022) no 42,1% (2025). Tpueanictb cHy 8,2-8,3 rofa/aeHb
6e3 reHaepHUX BiMiHHOCTEN. DOPMU HABYAHHA 3MIHMNUCA Bif AOMIHYBAHHA AUCTaHUinHOI y 2022 10
nepeBaxKHo 04HOI y 2025, Wo KopentoBano 3i 36inblueHHIM PA Ta CKOpOYeHHAM yYacy Ha [13 npu oyHii
thopmi.

BWUCHOBKMW. MoBeiHKOBI cTpaTerii WKONAPIB y BOEHHMIA NEPioa € AUHAMIYHUMM 1A NifAa0TbCsA aganTauii:
Big macuBHux y 2022 fo 6inbl akTuBHUX y 2024-2025 pokax. Pesynbtatit 03BONAOTL PO3POOUTH AU-
(hepeHLiOBaHi Nporpamn NpoMoLii 340POB’A 3 ypaxyBaHHAM BiKy W cTaTi.

KJNHOYO0BI CNOBA: giTn WwKinbHOro BiKy, yMOBU BOEHHOIO CTaHy, PyX0Ba aKTUBHICTb, COH, ANCTAHLIIHE
HaBYaHHA, agantayis.

TRANSFORMATION OF BEHAVIORAL DETERMINANTS
OF SCHOOL-AGE CHILDREN’S HEALTH UNDER MARTIAL LAW

Hozak S.V.1
Yelizarova O.T.1
Stankevych T.V.!
Kalynychenko 1.0.2
Parats A.M.1

1 State Institution
«Marzieiev Institute
for Public Health
of the National Academy
of Medical Sciences
of Ukraine»,
Kyiv, Ukraine

2Sumy State Pedagogical
University named
after A.S. Makarenko,
Sumy, Ukraine

AIM. To assess dynamics of behavioral strategies and schooling characteristics among schoolage children
to inform targeted interventions during prolonged military crisis.

MATERIALS AND METHODS. Between April and June of 2022-2025 an online parental survey was conducted
(n=10011; 5095 boys, 4916 girls) using the QRAPH questionnaire; sample recruited via snowballing and
education departments; respondents whose children were ill, in rehabilitation or participating in competi-
tions were excluded. Analyzed indicators included light physical activity (LPA), moderatetovigorous physical
activity (MVPA), total physical activity (PAtotal), sedentary behaviour (SB), sleep duration, walking time,
school lessons and homework; data processed in Excel, statistical analysis with STATISTICA 8.0.

RESULTS. Total physical activity increased progressively from 2022 to 2025 across age and sex groups;
mean PAtotal 1318 min/week (3.1 h/day) for both sexes; share of children achieving MVPA>60 min/day
rose from 21.6% (2022) to 42.1% (2025). Sleep averaged 8.2-8.3 hours/day with no sex differences.
Schooling mode shifted from predominantly remote in 2022 to predominantly facetoface in 2025, which
aligned with increased PA and reduced homework time under inperson schooling.

CONCLUSIONS. Behavioral determinants among schoolchildren during wartime are adaptable — showing
a shift from passive strategies early in the war toward more active behaviours by 2024-2025. Findings
support age and sexspecific health promotion programs.

KEYWORDS: school-age children, martial law conditions, physical activity, sleep, distance learning,
adaptation.

BCTVII

AHaJi3 meTepMiHAHT 3/[0pPOB’SI HaCceJeHHS B
YyMOBax KPU30BUX CUTYaIlil € OJHUM i3 IIPOBif-
HUX 3aBJlaHb Cy4aCHOI CHUCTEMH IpOMaJICbKOTO
3n0poB’d. Cepell IMUPOKOTO CIIEKTPa YUHHUKIB
0COOJIMBE MiCIe TIOCIZIatoTh ITI0BEiHKOBI GpaKTOpU
Ta 0COGJIMBOCTI HaBUaHHS, SIKi 6e3I10cepeHb0 KO-
PEeJII0I0TE i3 TIOKa3HUKaMHU 3[[0pPOB’sd. CydacHi BUK-

JIUKHU y CYCIIJIBCTBI, sIKi IIOB’A3aHi 3 POCIHACHKOI0
BIMCHKOBOK) arpeciero, IIPU3BOIATh 0 CYTTEBUX
3MiH CI10c00y KUTTS HaceJIeHHs, BKJIKYaKydH [i-
Telr mKisbHOTO BiKy [1]. IIi 3MiHH CTOCYHOTBHCA
Iepexo/ly Ha 3MimaHi Ta AUCTaHIiHI dopMU
HaB4YaHHS, a TaKOK CYyTTEBUMH 3PYILIEHHSIMU B
POSIIOPSAKY AHS Ta PiBHI pyX0BOl aKTUBHOCTI.
Sk 6yJIo mOKa3aHO paHillle, TaKi 3MiHU ITOB’I3aHi

© Tosaxk C.B., €rizapoBa O.T., CraukeBud T.B., Kanunuuenko 1.0., ITapan A.M., 2026
© Hozak S.V,, Yelizarova O.T., Stankevych T.V., Kalynychenko I.0., Parats A.M., 2026
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3 MEHTaJbHUM Ta Qi3HUHUM 3[0POB’AM [iTel
1 mijuriTKiB [2-6]. B yMOBax XpOHIYHOI0O CTpecy
0CO0JIMBOI aKTyaJIbHOCTI HabyBae JOTPUMaHHA
TirieHiYHUX peKOMeHJallill 1010 PeXUMY THS,
30KpeMa, pyX0BOoi aKTUBHOCTI, CHY, aJpKe JIiTH Ta
OiJUIITKY, 110 JOTPUMYIOTECI PeKOMEH0BaHOL
OpPOHOPIlil pyX0BOI aKTUBHOCTI Ta BiAIIOUUHKY
IiJT YacC CBOEL JKUTTENISIIBHOCTI MAarOTh Kpallli I10-
Ka3HUKU IICUXIYHOTO 370poB’s [7].

HamuMu nonepefHIMH OCTIKeHHIMU 0Y-
JIO BCTAHOBJIEHO, 110 YUHHUKAMU PUSHUKY IS
MEeHTAaJIbHOTO 3/I0POB’ IIKOJISIPiB € 00MeKeHHS
OpOTYJISTHOK (MeHIIIe 4 pa3iB abo 220 XBUJIUH
Ha TWKJeHb), TpUBaJe IlepeOyBaHHSA Y 3aMKHe-
HOMY IPOCTOpi, HEIHTepaKTUBHE AUCTAHIliNHE
HaBYaHHS Ta HasgBHICTh CYIIyTHIX COMaTUYHUX
HopyllleHb, TAKUX 9K HaJMipHa Maca Tila. Bog-
Houyac 3abe3neyeHHS BUCOKOTO PiBHA PyXO0BOi
aKTUBHOCTI (TI0HaJ 2 TOIWUHU Ha 00Yy), BUCTYIIA€E
IOTYKHUM 3aXUCHUM (aKTOpoM, 1110 y 8 pasis
OiIBUIIY€E IITaHCU Ha XOPOIle caMomouyTTs [3].
Takox 0 ¢pakTopiB, 110 ITO3UTUBHO BILJINBAKOTH
Ha 37I0pOB’d Y Oy/Ib-9Ki IIepioiu )KUTTS, BiTHOCITH
IOCTATHIU 1 AKICHUM COH, 0OMeKeHHSI CUII40]l
IisTbHOCTI [8-14].

[Toripu HasIBHICTh IPYHTOBHUX 3HaHb IIPO BILUIUB
KOpPOTKOYAaCHUX KpU3, TPUBaJja BiliHaA mOTpebye
HOBUX JOCJII/KEHb. YV KUTTENISIBHOCTI TUTUHUA
OCHOBOIO CTabLILHOCTI € 6i0JIOTiuHi, eMOITiFiHI Ta
coljiasJbHi pUTMHU (B3a€EMO3B’SI30K CHY, HaBUYaH-
H, TPH, PyX0BOi aKTUBHOCTI). IIopyIieHHS ITHUX
PUTMIB IIiJT 1i€r0 XpPOHIYHOTO CTPecy IIPU3BOSUTH
0 Ie3opraHisallii afjanTarjiiHUX IIPOILECIB, 110
MaHidecTye yepes TpUBOTY, COMaTHU3AIll0 Ta 3HU-
’KeHHSI KOTHITUBHOI IIpoAyKTUBHOCTI. [IIKojapi
nepebyBalTh y CEHCUTUBHOMY IIepiofii pO3BUTKY,
TOMY HOBEIIHKOBI IeTepMiHAHTH, 1110 GOPMYIOTh-
cs 3apas, 3aKyIaflaloTh QyHZaMeHT 3[J0POB’SI He
JIAIIIe JJISI TIOTOYHOTO ITOKOJIIHHSA, a ¥ I IXHiX
HalllaIKiB.

MerTa gocaiaKeHHs. BUBUeHHSI JUHAMIKH I10-
BeIIHKOBUX CTpaTerid [iTell MIKIJILHOTO BiKy Ta
0CO0JIMBOCTEN HaBYaHHS [JIs BLOCKOHAJIEHHS
IIiJIeCIIpsIMOBAaHUX BTPy4YaHb B yMOBaxX TPUBAaJIOl
HeCcTabiIbHOCTI.

OB’EKT I METOAH AOCII)KEHHA

JlocitimpKeHHS BUKOHAaHO B pamkax H/[P: «Hay-
KOBe OOI'PYHTYBaHHS OITUMaJbHUX OOCATIB pPy-
XOBOI aKTUBHOCTI AiTE€H MOJIOAIIOIO IIKIJIBHOTO
BiKy», Ne meprkpeectparrii 0120U100060; «T'irie-
HiuHa OITiHKa 0CO6JIMBOCTEH YKUTTEMIIIIBHOCTI [Ti-
TeH 1 OiJUIITKIB B yMOBaxX Cy4aCHUX BUKIUKIB»,
Ne nmepsxpeectpariil 0123U100968; «BusHauen-

HS BPa3JIMBOCTI TPyl HACeJIEHHS [0 BIUIMBY He-
CHOPUATINUBUX COILliaJIbHUX YMHHUKIB BHAaCJIi-
ITOK BOEHHHUX [ifi B VYKpaiHi», Ne meprKpeecTpariii
0123U104679.

JUUI TOCATHEHHSI METH YOTHUPU POKU IIOCHIIb:
y KBiTHi—4epBHi 2022, 2023, 2024 Ta 2025 poKiB
OyJIO IIpOBe/leHe OHJIAWH OIIUTYBaHHS 0AaTHKiB
IiTel IIKIJIBHOTO BiKy. /[[JI1 BUBUEHHS 0COOJIU-
BOCTel MOBEAIHKOBUX JeTEePMIiHAHT AiTel BUKO-
PHUCTOBYBAIX PO3POOJIEHUN HAMU OITUTYBaJIbHUK
«Q-RAPH», IKUi1 3aCTOCOBYBaBCA 11 OIIUTYBAHHSA
i yac KapaHTHUHy y 2020-2021 pokax Ta IIi3Hilne
OyB [IOIIOBHEHUI IIMTAHHIMU 11070 CII0CO0Y JKUT-
TSI Ta 0COGJIMBOCTeN HaBYaJIbHOTO IIPOIleCy ITif
yac BiriHH [15].

Jlo aHaJIi3y BKJIIOUEHO IIOKa3HUKU TPUBAJIOCTI
pyxoBoi akTUBHOCTI (PA) pi3HOI IHTEHCUBHOCTI Ta
MaJI0aKTUBHOI IidIbHOCTI (LPA — pyXoBa aKTUB-
HIiCTh HU3bKOI iHTeHCUBHOCTI, Bix 1,6 mo 3 MET;
MVPA — pyxoBa aKTUBHICTh CepelHb0I Ta BUCOKOI
iHTeHcuBHOCTI, 3 MET i Bue; SB — cuasgya IIo-
BemiHka, 1,5 MET i HmoKkue; PA3 — CyMapHUMH I10-
Ka3HUK PYXOBOI aKTUBHOCTI sIK cyma LPA i MVPA),
a TaK0’X BUBYAJIM TPUBAJICTH CHY, IIPOTYJISHOK,
HaB4YaHH4A y IIIKO0JIi Ta BUKOHAHHS JJOMAIIIHIX 3aB-
IaHb (/13).

3a mepiox 2022-2025 pokiB 6aTbKaMU [iTek
IIKiZTBHOTO BiKy 0ysio 3ammoBHeHO 10011 omwmTy-
BaJIbHUKIB (5095 xu101I11iB, 4916 fgiBuaT). Bubipka
dbopmyBasack MeTOZOM «CHIroBOI Kyii». /lofat-
KOBO BUKOPHUCTOBYBAJIU TaKTUKY 3 OIUTYBaHHSIM
0aThKIB IIKOJISIPIB 3a AOIIOMOTOM0 /leriapTaMeHTiB
ocBiTH 1 Hayku Micta Kuea, KuiBcbkoi, Kuro-
MUPCHKOI, [TosrTaBCchKol, IBaHO-PpaHKiBCHKOI, Tep-
HOIIIBCHKOI, YepHiBelbKoi, YepKachKol, JIbBIB-
CbKOI, BiHHHIIBbKOI, O/fechK0i, MUKOJIaIBCHKOI Ta
JHITTpOIeTPOBCHKOI 06/1aCTeH, SIKi ITOIIUPUIIH T10-
CIJIAaHHS Ha OIIMTYBaHHA 10 157 KOMyHaJIbHUM
HaBYaJIbHUM 3aKjafiaM, 1110 Oy BU3HAYEHI 3a
JOIIOMOI'0I0 TeHepaTopa BUIIaJAKOBUX umceJ. Bci
0aThbKU, IKi B3SUIH y4acTh Y JOCTIIIPKeHHI, 03Ha-
MOMUJINCE 3 iHQOpMaLliero IIPO LOCIiPKeHHS i
migrcany iHGopMOBaHy 3TOAY.

ITix yac aHasi3y IMOBEeAIHKOBUX (aKTOPIB IIif
4Yac BitHU Oy/IM BUKJIIOUEHI aHKETH Biff TUX 6aTh-
KiB UMl JiTH Ha MOMEHT JIOCJIJPKeHHSI XBOPLIH,
IIPOXOMIIN peabiiTaliito mic/s TpaBMU abo Xipyp-
TiYHOTO BTPYYaHHS, a TAK0K IIPUUMaJH yIacThb y
CIIOPTUBHUX 3MaraHHIX.

CucremaTusallis MaTepiajly i lepBUHHA MaTe-
MaTu4Ha 00pobKa O6y/Iu BUKOHAHI 3a JOIIOMOTOI0
Tabsmik Microsoft EXCEL 2016. CTaTucTHYHA 06-
pobKa mpoBoAWIaCh 3 BUKOPUCTAHHSAM IIaKETy
STATISTICA 8.0.
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PE3VIIBTATH

PesysibTaTH OCIIIPKeHH HaBeleHO 3 ypaxXyBaH-
HSAM CTaTi, BIKOBOI TPyIIH, pOKy BiiHU. B mab6.. 1
IIpe/ICTaBJIeHO CEPEIHI0 TPUBAJIICTh Pi3SHUX BUJIIB
3BUYHOI aKTUBHOCTI y XJIONOIIB IIKIJIBHOTO BIKY
B quHawMii 2022-2025 poku. Y mab6.. 2 HaBeleHO
aHaJIOTiuyHy iHopMaIlilo I iBUaT.

Ik 6auyuMo, 3araJbHUU PiBeHb PYXOBOI ak-
THUBHOCTI IeMOHCTPYBaB IIOCTYIIOBE 3pPOCTAaHHA 3
2022 mo 2025 poKiB 4K y I'pyIi XJIONIB (F=128,2;
p<0,001), Tak i y rpymi giBuat (F=186,3; p<0,001).
V XJIONIIiB cepefHs TPpUBaJJicTh PA cTaHOBUJIA
(1318,5+7,6) XB/THKIeHb, y AiBuaT — (1316,8+7,5)
XB/THKIeHb, TOOTO 3,1 Toj/neHb. ['eHIepHUX Bifl-
MiHHOCTeH 11070 PA He BugBieHo (p>0,8). Bog-
HOYacC 3a CTPYKTYPOI HaBaHTa>KeHHS XJIOIIIII
MaJIv BHIII IToKasHUKU MVPA (381,1 XB/TH>KIeHb
(54,4 xB/meHb) 1IpoTH 347,2 XB/THXKIEeHb (49,6 XB/
IeHb) y miBuat; F=57,0; p<0,001), Tozi 9K IiBUaTa
Jlell10 IepeBaykaJslu XJIOIII[IB 3a JIETKOI0 aKTHUBHIC-
TI0 (F=19,7; p<0,001).

IToxasHuku PA cyTTeBO 3pocin y 20242025 po-
KaX ITOPiBHAHO 3 I1epiogom 2022-2023 poKiB B yCix
BIKOBO-CTaTeBUX IpyIiax, 1[0 MOXKe CBiIUYUTH IIPO
BiTHOBJIEHHSI PYXOBOTO PEXUMY ITiCJIs1 TePIITUX
BOEHHUX POKIB, KOJIU aKTUBHICTB [iTelt 6ysa 06-
MesKeHa JUCTaHITIMHUM HaBUYaHHSIM i ItepebyBaH-
HSAM Yy CXOBHUIIAX, & TAKOXK IIPO alallTallilo AiTel
110 HOBUX YMOB.

Sk 6aunmo 3 maba. 11 2, cepeHi 3HAUEHHSA
TpuBasiocti MVPA nmiTel 3a OCTaHHI JiBa POKHU Ji0-
cATarTh peKoMeHoBaHoro BOO3 piBHSA 114 fiTel
1 mifuTiTKiB. TaK, y XJIOIIIIiB MOJIOJIIOTO IIKIJIBHO-
T0 BiIKy cepeJHSI TPUBAJIICTh XB/IEHb 3pOCja Bif
38-48 XB/meHb y IIepllli 2 POKU BifiHU 10 59-61 XB/
IleHb B OCTaHHI 2 POKH; y XJIONOI[IB CEPETHBOTO
IIKUIBHOTO BiKY BifilioBigHO — Bif 37-39 XB/IeHb
0 60—-63 XB/IeHb; Y XUIOMIIIB CTAPIIOTro MIKIILHO-
ro BiKy — Bif 32-37 xB/meHb 10 63-77 XB/I€Hb.
V miBuaT BigmoBimHO — Bif 34-40 XB/meHb 10 52—
58 XB/meHb B MOJIOAIIIOMY INKIJIBHOMY BiITi; Bif
29-35 xB/meHb 0 48-58 XB/IeHb — B CepeIHbO-

Tabsurg 1. CepegHS TPUBAIICTh CKIaJ0BUX PEXKUMY THSA
y XJIONIIB 3a mepiog 2022-2025 pp. 3 ypaxyBaHHSIM BiKy, XB/TH>KAeHb (n=4608)

LPA MVPA SB Con IIporyasaHKku
BixoBi rpynu
m M m M m M m M m M m
MouJtoa1ia 952,1 8,5 3792 5,0 1321,3 11,1 5167,6 13,6 3591,1 7,5 421,7 6,3
2022 656,8 | 25,0 3344 24,1 980,5 41,2 5367,6 50,2 3732,0 24,9  349,6 19,8
2023 893,1 19,2 2644 11,0 1141,5 24,3 54056 31,9 3532,9 17,5 4421 14,6
2024 8579 17,5  428,7 16,7 1284,4 27,77 51904 32,5 3605,3 16,6 439,2 13,8
2025 1064,4 11,1 | 410,9 3,2 1 1466,9 12,6 5030,7 16,5 3582,5 10,1 @ 420,5 8,8
F 89,1 53,4 87,1 47,4 15,9 5,3

p 0,001 0,001 0,001 0,001 0,001 0,001
CepenHa 942,3 8,5 3822 46 13104 11,0 5326,7 13,6 34429 8,0 365,7 5,9
2022 624,2 26,8 2744 149 882,3 33,5 55549 47,0 3642,8 32,2 2748 18,3
2023 873,7 21,1 2611 10,0 1117,5 25,1 5571,7 33,1 3390,7 20,4 3859 144
2024 863,0 18,7 4388 17,7 1297,3 30,3 5326,4 36,4 3456,3 18,2 402,5 14,2
2025 1041,9 10,5 420,9 3,5 1449,6 12,4 5206,3 16,1 34241 99 361,8 7,8

F 84,2 91,8 108,2 45,8 23,1 10,2

p 0,001 0,001 0,001 0,001 0,001 0,001
Crapia 987,0 23,7 384,7 12,6 13553 30,5 | 5456,3 36,9 3268,5 21,6 361,1 15,9
2022 645,9 46,3 2583 30,3  874,2 51,6 5772,6 82,0 3433,3 729 261,3 42,2
2023 9134 43,7 226,0 19,2 1118,3 48,6 5733,5 67,2 3228,1 41,8 3662 324
2024 958,1 | 59,2 540,5 | 54,7 1498,6 99,9 5328,6 114,8 3252,8 60,6  417,6 444
2025 1114,8 | 33,9  441,7 11,0 1551,4 39,8 5276,6 50,0 3252,0 29,0  367,1 224

F 16,0 34,8 28,3 13,4 2,8 2,2

p 0,001 0,001 0,001 0,001 0,001 0,086

Bcsa Bubipka 9499 59 3811 3,3 13185 7,6 5267,6 9,4 34939 55 390,0 4,2

IIpumimka. LPA — jierKa pyxoBa aKTUBHICTh, MVPA — cepegHBOT0 Ta BUCOKOI0 piBHS, PA — 3arajibHa aKTUBHICTB,

SB — MaJIoaKTHUBHA AiSIbHICTb.
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Tabuung 2. CepeHs TPUBAJIICTh CKIaJ0BUX PE)KUMY JHA Y AiBUAT

3a mepioz 2022-2025 pp., XB/TIDKAeHb (n=4404)

LPA MVPA PA SB Con IIporyiassHku
BikoBi rpynu
m M m M m M m M m M m
MouJtop1ia 964,6 9,0 352,8 4,6 13050 11,1 51788 14,0 3596,3 8,1 387,1 6,2
2022 657,4 25,3 285,0 17,8 @ 923,8 34,0 5383,0 45,6 3773,2 284 312,6 18,7
2023 1001,3 @ 23,2 2434 9,3 12334 26,5 5340,1 34,8 3506,5 19,3 4229 144
2024 873,6 | 18,8 | 3674 159 1237,8 27,4 52454 34,5 3596,8 18,1 416,8 14,8
2025 1042,7 11,0  405,0 3,4 1433,8 | 12,9 5048,0 16,7 3598,2 10,4 3764 8,5
F 65,4 78,5 75,0 34,3 25,5 9,0

p 0,001 0,001 0,001 0,001 0,001 0,001
CepenHsa 997,0 8,7 344,8 4,3 1321,2 10,7 5331,3 14,0 3427,5 8,8  345,8 5,8
2022 746,2 35,6 2446 152 9715 42,6 54435 56,9 36651 31,8 261,0 19,3
2023 999,3 25,0 203,5 9,3 1178,6 28,0 55659 36,1 33356 23,0 396,6 15,3
2024 906,8 17,0 3340 14,5 1234,2 24,4 5390,4 32,3 34554 20,5 3774 13,3
2025 1067,4 10,4 406,0 3,3 1452,5 12,1 5218,3 16,8 3409,3 10,9 332,9 7,5

F 45,6 133,6 81,2 32,9 30,1 13,8

p 0,001 0,001 0,001 0,001 0,001 0,001
Crapira 1039,2 21,5 333,0 | 12,7 | 1348,0 27,6 5455,7 35,3 3276,3 22,0 3246 124
2022 675,1 688 171,5 20,5 830,7 78,4 5786,7 123,77 3462,6 78,6 218,3 31,7
2023 1023,3 | 47,3 153,9 11,5 | 1154,7 49,4 5703,6 66,7 3221,7 46,7 @ 381,3 31,5
2024 883,1 48,3 340,8 65,0 1199,9 784 5534,8 97,5 3345,3 55,6 319,1 28,3
2025 1158,3 = 26,3 421,6 9,9 1562,4 32,0 5275,6 44,6 32419 28,8 326,6 16,6

F 21,2 34,9 35,8 12,5 4,0 4,2

p 0,001 0,001 0,001 0,001 0,008 0,006

Bcs BuGipka 987,2 6,0 347,2 31 13168 7,5 5278,6 9,7 3484,6 6,1 361,4 4,0

Ipumimka. LPA — jieTKa pyXxoBa aKTUBHICTb, MVPA — cepelHbOTO Ta BUCOKOI0 PiBHA, PA — 3arajibHa aKTUBHICTb,

SB — MaJIOaKTHUBHA [iIJIbHICTb.

My Ta Bixg 22-24 xB/meHb 10 48-60 XB/IeHb — B
CTapIIOMY IIKIJIBHOMY BiIi. SIK 6a4unMo0 cepeqHi
3HaueHH$ TpUBaJsIoCTi MVPA 0CTaHHIX IBOX POKIB
JOCATarTh peKoMeHoBaHOTO BOO3 piBHA 114 [Ti-
TeH 1 IMiJUIITKIB.

SIK1110 MpoaHasTisyBaTH OL/IBIII IeTaJIbHO, TO I10-
6aurMo, 1110 3a BeCh IIePiof JOCTipKeHH OibIine
60 xB/m06y MVPA, 1110 BiATIOBiZjla€ OITUMaJIbHOMY
piBHIO PA, Masio (32,4+0,5)% 1ukoJsapis. Iled 110-
Ka3HUK OigBUIIUBCA Bif (21,6+1,4)% y 2022 porri
o (42,1+0,7)% y 2025 pori (x2=599,6; p<0,001;
Cramer’s V=0,26). I 11e BuIIle y HOPiBHSHHI 3 IIepi-
omoM maHzeMii [15].

CepenHs TPUBAJIICTh IPOTYJITHOK TaK0XK 3pOC-
Jia IIPOTATOM YOTHUPBHOX POKIB BiTHU B yCiX BIKOBO-
CTaTeBUX Irpynax, IpUIoOMy HaWBHIIa TPUBAJIICTh
cocrepirasacek B 2024 pori, a B 2025 poni Ha-
MITHJIOCHh HE3HAaUYHE 3HIOKEHHS ITbOT0 ITOKa3HU-
Ka. BTiMm cepenHs TpUBaJIiCTh IIPOTYJISHOK Bif-
OBiZlae HEOOXIMHUM 3HAUYEHHAM IS KPU30BUX
repiozis.

CepenHsa TPUBAJIICTL CHY 3a THK[EHb CTaHO-
BHJIa (3493,945,5) XxB y xu10m1IiB 1 (3484,616,1) XB ¥
TiBUYaT, TOOTO MPUOIU3HO 8,2-8,3 ToMUHHU Ha 100y,
6e3 icToTHUX BimMiHHOCTeH 3a cTtaTTiO (p>0,3).
TpuBaJiicTh cHy 6yJsa BUIO0 y 2022 porii [ia
BCiX BiKOBUX IpyI (p<0,001), a 3 2023 poKy 3a-
JIUIIajIacs BiTHOCHO cTabiIbHOI0, 3 HEBEJIUKHUM
3HIDKEHHSIM Y CepeHiN BiKOBIU I'pyIi, 110 MOXKe
O0yTHU IIOB’sI3aHe 31 301JIbIIIeHHIM HaBYaJIbHOTO
HaBaHTa>KeHH4.

CepeHs TPUBAJICTh HABYAHHS y IIKOJII CTa-
HoBUIa (1329,6+8,4) XB/THKIEHb y XJIOIIIIB 1
(1350,4+8,4) XB/TH)K[IeHb Y AiBYaT, 1110 eKBiBaJIeHT-
HO 4,4-4,6 TonyHU Ha AeHb (mab6.. 3). Ha qomamiHi
3aB/aHHA (/[3) XJI0MIi BUTpavaiu B CepeJHbOMY
(801,8+5,1) xB/TH>KIIeHb, AiBUaTa — (862,4+5,3) XB/
TH)KZIeHb, TOOTO 6JIM3bKO 1,9-2 TOMUH Ha JeHb,
IIpU IIbOMY JliBUaTa CTabiIbHO BUTpavaId OiIbIle
yacy Ha HaB4YaHHA (p<0,05).

Sk 6aunmMo 3 maba. 3, HAWHMW)KYA TPUBAJICTh
HaBYaHH4A SIK Cepej XJIOIIIIB, TaK i cepeq AiBUaT
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Tabsung 3. CepeHsA TPHBAJIICTh HAaBYaHH Y IIKOJI (YPOKH) Ta BUKOHAaHHA AOMAIIHIX 3aBJaHb (/13)
y AiTeil 3a CTATTIO Ta pOKaMM CIIOCTepesKeHHA (2022-2025 pp.), XB/THOKIAEHb

Xoromigi JliBuaTa
Pik Vpoxu A3 Vpoxu A3
M m M m M m M m
Moutogira 1236,8 11,1 736,6 6,9 1216,4 11,6 737,9 7,1
2022 998,3 32,5 714,7 27,6 956,4 33,0 704,3 24,7
2023 1306,4 23,6 760,3 16,1 1296,4 23,6 763,9 14,9
2024 1221,7 26,7 701,1 15,7 1293,6 29,3 705,1 16,8
2025 1255,2 15,4 743,5 9,1 1205,8 16,1 744,1 9,9
Cepenusa 1399,1 12,7 854,7 7,7 1446,6 12,3 938,3 7,7
2022 1082,7 37,0 808,8 23,3 1145,5 34,9 840,0 27,7
2023 1484,6 29,8 879,0 18,5 1546,2 27,4 984,8 18,6
2024 1350,0 30,6 840,0 18,4 1454,7 29,1 947,1 17,6
2025 1435,2 17,0 857,9 10,0 1458,1 16,7 935,0 10,3
Crapia 14171 33,9 847,8 20,9 1448,5 30,3 1028,1 19,5
2022 1002,9 95,2 824,4 91,0 1132,5 80,7 1003,3 77,2
2023 1517,2 60,1 883,4 38,9 1467,5 69,6 1037,3 40,9
2024 1602,1 81,8 914,7 55,5 1619,0 77,4 1125,0 55,7
2025 1401,8 49,2 814,4 28,5 1453,3 40,4 1004,7 25,0
Bcst BuOipKa 1329,6 8,4 801,8 5,1 1350,4 8,4 862,4 5,4

IIpumimka. fiByaTa cTabiIbHO BUTpadasIy 6ibIlle yacy Ha BUKOHaHHS JOMAIIHIX 3aBIaHb IIOPIBHAIHO 3 XJIOMIIMU
(F=56,1; p<0,001). TpuBaJIicTh HAaBYaHHS CTaTUCTUYHO He BifpisHsIack (p>0,1).

CIIoCTepirajach Ha II0YaTKy IIMPOKOMAaCIITabHO-
ro BTOPTHEHHS, HaBeCHi 2022 pOKy, a BXKe uepes
pik i maii crabisisyBasack Ha 6iJbIIT BUCOKOMY
piBHi.

Citify 3a3HAYUTH, 1110 3a [Iepiof BiiHU CYTTEBO
3MiHIOBajIach popMa HaBUaHHS [[iTEH B IIKOJAX
Bijf mepeBa>kHO MUCTAHIIMHOTO y 2022 porti 1o
nepeBa)kHO 09HOTO y 2025 porri. Taxk, y 2022 porri
satrie 4,2% miTed HaBYaJIUCs OYHO, TOMI IK MarbKe
90% — mucTaHIliriHo. Y 2023 pori cuTyallisd Kap-
IUHaJbHO 3MiHMJIACS: II0JI0BUHA Y4HIB (50,4%)
HOoBepHYJacsd [0 KJIaciB, a 1ie 28,6% 1epebyBaiu
Ha 3MillTaHOMY HaBuYaHHI. /laji yacTKa 04YHOTIO
HaBYaHHA IIPOLOBIKUJIA 3pOCTATH 10 69% y 2024
poiti Ta 77% y 2025 poiti, TOAi K AUCTAHIIiNHE
CKOPOTHIIOCA 10 5,9%, a 3MiIaHe cTabisisyBasocs
Ha piBHI 17%.

Oc06JIMBO TTI0KAa30BOI0 € CUTYAIlis Ceper IIepIro-
KJIACHUKIB, sIKi HAUTOCTpillle pearyrTh Ha BTPATy
6e3rnocepeJHHOTO KOHTAKTy 3 y4yuTejaeMm. Y 2022
porti suiite 1% giTel IIbOT0 BiKy HaBYaJIMCSI OYHO,
a moHax 93% npucraHIifHO. IIpoTe BxXe y 2025
porii ouHa $opMa I HHUX CTajla JOMIHYI0UOIO
(77%), 110 Bimobparkae IIOCTYIIOBE BiJHOBJIEHHS
HOPMAaJIbHOTO OCBITHBOTO CEepefoBUINa 1 IIpiopu-
TETHICTH COIiaIbHOI B3aeMO/Iil y paHHbOMY IITKLTh-
HOMY BIIIi.

V cepepHiii Ta cTapIMii IITKOJII TAKOXK CIIOCTEPi-
rajacd crabimisariiga: 4acTka [iTei 3 04HOK $op-
MO0 HaBYaHHA y 2025 porni nepeuiyBasia 70%,
a IUCTaHIMHe 3aJIUIIAJI0CS pe3epPBHO0 GOPMOI0
y pasi 3arocTpeHHs 6e311eK0BOi cUTyarltil. BigmiH-
HOCTi MI>K pOKaMH Oy/Id CTATUCTUYHO 3HAYYIITUMU
(x2=2173,7; p<0,001; Cramer’s V=0,52), 1110 CBiT4UTb
Opo CHJIBHUM epeKT Yacy U BifHOBJIEHHSI OYHOI
OCBITH K 6a30B0I OPMHU HaBUAHHA.

TakuM 4yWHOM, yOPOIOBXK 2022-2025 pokiB
CTPyKTypa pOpM HaBUYaHHS 3a3Hajla IOCTYIIOBO-
ro Iepexofy BiJl AUCTAHITIMHOIL 0 0YHOI MOJeIi,
1110 Bimobparkae afjanTaIfifo OCBiTHbOI CHCTEMH /10
YMOB BiliHU Ta II0OBEpPHEHHS IiTeH 10 COIiaIbHOTO
HaBYaJbHOTO IPOCTOPY, 0COOJIUBO Ba’KJIUBOTO
IJIS1 MOJIOJIIIUX IITKOJIIPIB.

3HaueHHq Cramer’s V>0,52 CBiIUUTE IIPO CYT-
TEBY TpaHCPOPMAIlil0 OCBITHBOTO CEpPEOBUIIA:
I1ei II0Ka3HUK He JInllle GpiKcye CTaTUCTUYHY pPis-
HUITI0 MK poKaMH, a U Bifobparkae CUCTEMHI
3yCHUJLUIA JIepsKaBU Ta MiCIIeBUX TPOMaJ IIIOZ0 Bifl-
HOBJIEHHS OYHOI'0 HaBUaHHI.

ITocTymioBe 36iBbIIIeHHS YaCTKH OYHOI GOpMHU
CTaJI0 MOKJIMBHUM 3aBJAKHU IiijIeCIIpIMOBaHUM
3axofiaM i3 3abe3reueHHs 6e3IeKHU [iTelt — Bif-
KPUTTIO Ta OOJIAIITYBAaHHIO YKPUTTIB Y IIKOJIAX,
II0eTalTHOMY BiJHOBJIEHHIO POOOTH HaBYaJIbHUX
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Puc. 1. [lopiBHsJIbHA XapaKTepUCTUKaA TPUBAJIOCTI HaBUYaHHS Ta BUKOHAHHS JOMAIIHbOT0 3aBJaHHsA
IIpHU pisHUX popMax HaBUaHHA, 2022-2025 pp., XBUIUH/THKIEHb

3aKJIafiB y OLIBIIT 6€3IIeYHUX perioHax i THyYKUM
MOZieJIsIM OpTaHisaliii OCBITHBOIO IIPOIIECy.

Ileti rIporiec [EMOHCTPYE BUCOKUH piBeHb afjar-
TaI[iHOTO II0TEeHIlialy CUCTEMHU OCBITH B yMOBax
BOEHHOI'O Yacy Ta I'OTOBHICTH IIefarorivyHux Ko-
JIEKTUBIB 36epiraTu 6e3lepepBHICTE HaBYAHHS
HaBiTh y KPU30BUX 006CTaBHUHAX.

ITTo cTOCyeThCS TPUBAJIOCTI HaBYaHHA IIPU Pis-
HUX popMax opraHisailii HaB4aJIbHOTO IIPOIIECY,
TO HaWHM)K4Ya TPUBAJIiCTh HABYaHHS CIIOCTepira-
JIach IIPU IUCTAHITINHIN popMi, a HaBUIIA — IIPU
3MimmaHiu (F=90,9; p<0,001). TpuBaIicTh BUKOHAH-
H4 /[3 Oysla HIDKYOW0 IIpU 04HIiN dopwmi (F=17,2;
p<0,001) (puc. 1).

SIk 6aunMo, iBUaTa CTablIbHO JEMOHCTPYIOTH
BUIIY TPUBaJIiCTh BUKOHAHHS IOMAllTHIX 3aB/IaHb,
HDK XJI0MI, 3a 6yb-9K0T0 GopMaTy HaBUAHHS.
Hai6inb1uii po3pyUB CIIOCTepiraeThesI 3a AUCTaH-
mirtHOo1 dopMHy, [le MiBUaTa BUTPAUYarOTh HAa CaMo-
CTIMHY Po60TY Ha 68 XBUJIMH Ha TIDKIEHD OLIbIIIe,
HI>K XJIOIIITi.

OTXe, 3minra"Ha ¢popMa HaBUaHHS € HAaUOLIbIIT
TPUBAJIOIO SIK JIJIS1 XJIOIIIIIB, TaK 1 7yTd riBuaT. /luc-
TaHITiliHe HABYaHHS CyIIPOBO/KYETHCS CKOPOYEH-
HAIM Yacy Ha 000B’43KO0Bi YPOKH, ajle BOJHOUYAC
30i/IbIIIEHHSIM Yacy Ha CaMOCTiHiHy pob6oTy (/13),
1110 0COOJIMBO BUPAKEHO Y AiBuaT. OuHe HaBUaH-
HSI MO’KHA BBaYKaTH OIITUMAaJ/IbHUM /IS IIIKOJISIPIiB
SIK 3 IIO3UITIl OIITUMAaJIbHOI CyMapHOI HaBYaJIbHOI
TPUBAJIOCTI, TaK i 3 MO3UIIil 301IbIIIEHHS PyX0BOI
aKTHUBHOCTI.

TakuM 4YUHOM, OTPHUMaHi JJaHi 03BOJISIOTH
3pOOUTU BUCHOBOK IIPO afalTaIfil0 JUTSIYOTO Ha-
CeJIeHH$ 10 YMOB BOEHHOI'O cTaHy. CIiocTepiraeThb-
Cs Tepexif IiTel Bif TaCUBHUX CTpaTeriil Ha
[I0YaTKy BiMHU /10 aKTUBHUX CTpaTeriil y Mmipy

ajlarrrariii: JKIo HoBeliHKa IITKOoJIIpiB y 2022 porri
XapaKTepusyBaJiacs IiIloKiHe3ier, MiHiMyMoM PA
HOMIipHOI Ta BUCOKOI iHTeHCUBHOCTI (MVPA) Ta
30LIBIIIEHHSIM Yacy Ha COH, TO B 2024-2025 pokax
CIIOCTEPITAETHCSA 30LIBIIIEHHS 3arajIbHOI PyX0BOI
aKTHUBHOCTI, @ 4acTKa THX, XTO JOCIT OIITUMaJIbLHO-
ro piBHSA MVPA 3a pekoMeHanissimu BOO3, 3pocia
BJBIiYi (3 21,6% 10 42,1%). Ile CBi4UTh IIPO BUCO-
KUM alalTalliiHUM IOTEHITiall y TiTeH.

Tako0’K 3MIHUJIOCH OCBITHE CepeOBUIlE, SKe
BIIMBA€E Ha CIIOCIO >KUTTA fiTel. SKio y 2022
po1i foMiHyBajia JUCTaHIliliHA ¢opMa HaBUaH-
H4, TO B 2025 porii — o4Ha. BcTaHOBJIEHO 3ajTexX-
HICTh MK QOpPMOI0 HaBUaHHA Ta OI0/PKETOM 4acy
IIKOJISIPiB. 3a 04HOI GOPMU 3MEeHIIIMIaca TPHUBa-
JIICTh CAaMOIIITOTOBKH (/]3), 1110 MOKe 3HUKYBATH
PH3UK IIepeBTOMH, Ta 30iJbITyBaTH PYXOBY aK-
THUBHICTh 3aBIAKU QisSUUHOMY IIepeMIIlleHHIO 10
IITKOJIH.

Hamre gocmimpkeHHSI TOBOAUTH, 1[0 B YMOBax
TpHUBAaJIOl T'yMaHITapHOI KPU3H ITOBEJIHKOBI CTpa-
Teril AiTel € AUHAMIYHUMU Ta MiAa0ThCSI KOPeK-
11il yepes 3MiHy 30BHINTHIX yMOB. OTpHUMaHi fAaHi
I0O3BOJIIIOTH PO3POOUTH AUdepeHIiioBaHi IIpo-
rpaMy OIPOMOIIil 37[0pOB’d IIIKOJIIPIiB, BPaXOBYIOUH
BIKOBUU 1 TeH/IepHUM aCIIeKTH.

BHCHOBKH

1. luHaMiKa IIOBEeNiHKOBUX JIeTEPMIiHAHT 3a
nepiopn BitiHuU (2022-2025 pOKH) CBIYUTE IIPO IIe-
pexin miTel Bif ITaCMBHUX CTpaTerii Ha II0YaTKY
BiliHU (TinoKiHesiq, MiHiMyM PA mmoMipHOI Ta BU-
COKOI iIHTEHCUBHOCTI, 36i/bIIIEHHSI Yacy Ha COH)
[0 aKTUBHHUX CTpaTerii y Mipy aganTartii (361i1b-
IIIEHHS PyX0BOI aKTUBHOCTI B 2024-2025 pokax),
a yacTKa TUX, XTO JOCAT OINTHMaJIbHOTO PiBHA
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MVPA 3a crangaptamMmu BOO3, 3pocsa BABiUi
(Bigm 21,6% 1o 42,1%).

2. CepelHsd TPUBAJICTh CHY HE Ma€ TeHAEPHUX
BigMiHHOCTeH i CTaHOBUTD 8,2-8,3 TOAUHM Ha 00Y.
HamiBuIIl II0OKa3HUKHU CHY CIIOCTepiraaucsa y 2022
portti, a 3 2023 poKy II0Ka3HUK CcTabisidyBaBcs i3
TEHJ[eHITi€l0 10 3MEeHIIIeHHS Y CepeJHil BIiKOBIiH
IpyIIi yepes iHTeHCUIKaIliF0 HABYaHHS.

3. MaJsioaKTHUBHA IiSUIbHICTH (CHsI4Ya II0BeIiH-
Ka) cTablIbHO 3aliMae HaAMOiIbIIy YaCTKy B 0fo-
[DKeTI yacy HeCllaHH$, IIPOTe Ma€e TEHJIEHIIII0 10
TIOCTYIIOBOTO 3HIDKEHHS y 2025 porii Ha TJIi 301/1h-
IIIeHHSI PyX0BOi aKTUBHOCTI.

4. Yrponrox 2022-2025 poKiB CTpyKTypa ¢popm
HaBYaHHS 3a3HaJjla IMOCTYIIOBOTO IIEPEXOAY Bifl
TUCTaAHITIMHOI [0 OYHOI Mojesi, o0 Bimobparkae
a/IanITalliio OCBITHLOI CUCTEMU /10 YMOB BiliHU Ta
IIOBEPHEHHS AiTeN 0 COIiaJIbHOTO HaBYaJIbHOTO
IPOCTOPY, OCOGJIMBO BayKJIMBOTO [IJIT MOJIOJIIINX
IIKOJISIPIB.
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MIKPOBIOJIOTTYHHU CITEKTP 3bYIHHKIB THOEKIIIN,
IIOB’JISAHUX 3 HAJAHHAM MEAUYHOI 10IIOMOTI'H,
TA BUAIVIEHHUX B YKPAIHI V 2023-2024 POKAX

Cypmatuesa O.B.!
Mywkeswny T.I.2
C6oeBa A.M.2
Pocapa M.O.2
MonyaHeub O.B.!
Monbka O.0.

" [lepxaBHa ycTaHOBa
«|HCTUTYT rPOMaLCLKOr0
3gopos’s im. 0.M. Map3eeBa
HauioHanbHoi akagemii
MeJUYHNX HayK YKpaiHu»,

M. Kui, YkpaiHa

2 [lep)xaBHa ycTaHoBa
«LleHTp rpomafchbkoro
300poB’s MiHicTepcTBa
0XOPOHW 3[10p0B’a YKpaiHn»,
M. Kunis, YkpaiHa

META. AHani3 Mikpo6iofioriyHoro cnekTpy 36yAHNKIB iHAEKLiN, MOB’A3aHNX 3 HALAHHAM MeJUYHOI 40N0-
moru, sKi BugineHi B Vkpaini y 2023-2024 pokax.

MATEPIAJIA TA METOJW. JocnimKeHi utamu MiKpoopraHiamis Haainwnu Ao nabopaTopii AiarHoCTUKK Ty-
6epKynbo3y, 6akTepianbHMX, NapasuTapH1x Ta 0c06111MBO Hebe3neyHmx natoreHis Y «LleHTp rpomMaacbkoro
3p0pos’ss MO3 YkpaiHn» 3 0611aCHUX LIEHTPIB KOHTPONIO Ta NPOiNakTuky xsopo6 Ta 3aknafis 0XOPOHU
300poB’s YKpaiHu. |aeHTudikauisa mikpoopraHiamis 6yna npoBefeHa 3a A0NOMOrOK MiKpO6ioNoriYHmMx
aHanisartopis VITEK 2 Compact ta MALDI Biotyper Sirius.

PE3YJIbTATWU. 3a 2024 pik 6yno i301b0BaHO Ta ifeHTU(iKoBaHO 1412 (KynbTyp MiKPOOPraHi3miB, L0
6ynu BUAineHi 3 paH, KpoBi, CIMHHOMO3KOBOI PijHK, CeYi Ta iHLWKX cepeoBuLy. bakTepii BigHOCUUCh 40
7 pisHoBuaiB, a came: K. pneumoniae, A. baumannii, P. aeruginosa, E. coli, S. aureus, E. faecalis, E. fae-
cium, iHLWi YMOBHO-NATOreHHi MikpoopraHiamu. Haii6ifibLua KifibKiCTb LiTaMiB 6aKTepin BUAINEHUX 3 Pi3HOTO
GionoriyHoro marepiany npefcrasneHa K. pneumoniae, A. baumannii Ta P. aeruginosa.

BWUCHOBKW. 3a pe3ynbTaTamu npoBefeHOro Mikpo6ionoriYHoro A0CHiIKeHHS BU3HAaYeHa eTionorivyHa
CTPYKTYpa 36YAHMKIB IHXDEKLA, NOB’A3aHNX 3 HAAHHAM MeANYHOI fonomoru B YkpaiHi 3a 2023-2024 pp.
BupineHi 36yaHNKM Hai6inbll PO3NOBCIOIKEHI MiKpOOpraHiamamu, ki NignaralTs JO30pHOMY enife-
MiONOriYHOMY Harnsay 3a NpOTUMIKPOOHOK PE3NCTEHTHICTI0 B YKpaiHi. Cepea LOCAIMKEHNX KYnbTyp
B 2024 poui, gk i B 2023 poui AoMiHyBanu rpamHeratuBHi MikpoopraHiamm — 87,7%, rpamno3nTUBHI
cknaganu 12,3%. 3a BULOBMM CKaZoM KyNbTypuU MiKpOOPraHi3amMiB po3noginsnnca HacTynHuM YUHOM:
K. pneumoniae — 34,4% (2023 — 35,2%), A. baumannii — 28,0% (2023 — 26,0%), P. aeruginosa— 18,1%
(2023 —19,9%), E. coli — 3,8% (2023 — 5,3%), S. aureus — 9,0% (2023 — 4,5%), E. faecalis — 0,9%
(2023 — 0,6%), E. faecium — 1,3% (2023-0,6%), iHwi — 4,5% (2023-1,8%). 3a micuem nokanisadii B
OpraHiami MoANHU KyNbTypwn 6ynu Bugineni: 3 paH — 72,4% (2023 — 71,9%), 3 kpoBi — 21,7% (2023 —
18,1%), 3i cCNUHHOMO3KOBOT pignHn — 3,2% (2023 — 3,6%), 3 iHWux GionoriyHux matepianis — 2,7%
(2023 — 6,4%).

KNHOYO0BI CNOBA: iHgekyii, noB’s3aHi 3 HagaHHAM MeANYHOI JOMOMOru, MikpoGionoriYyHui CnexkTp
30Y/IHNKIB, 6i0N10rIYHMI MaTepiasn.

MICROBIOLOGICAL SPECTRUM OF CAUSATIVE AGENTS
OF THE INFECTIONS RELATED TO GRANT OF MEDICARE,
DISTINGUISHED IN UKRAINE IN 2023-2024

Surmasheva O.V.!
Hlushkevych T.G.2
Sboieva A.M.2
Rosada M.O.2
Molchanets O.V.1
Polka O.0.1

1 State Institution «Marzieiev
Institute for Public Health
of the National Academy of

Medical Sciences of Ukraine»,

Kyiv, Ukraine

2 State Institution «Public
Health Center of the Ministry
of Health of Ukraine»,

Kyiv, Ukraine

AIM. To analyse the microbiological spectrum of pathogens causing healthcare-associated infections
isolated in Ukraine in 2023-2024.

MATERIALS AND METHODS. The studied microorganisms’ strains were received by the Laboratory of Diag-
nostics of Tuberculosis, Bacterial, Parasiticand Particularly Dangerous Pathogens of the State Institution
«Center for Public Health of the Ministry of Health of Ukraine» from regional centers for disease control
and prevention and health care institutions of Ukraine. Identification of microorganisms was carried out
using microbiological analyzers VITEK 2 Compactand MALDI BiotyperSirius.

RESULTS. In 2024, 1593 (2023 — 1454) cultures of microorganisms were isolated and identified from
wounds, blood, cerebrospinal fluid, urine and other media. The bacteria belonged to 7 species, namely:
K. pneumoniae, A. baumannii, P. aeruginosa, E. coli, S. aureus, E. faecalis, E. faecium, other opportunis-
tic microorganisms. The largest number of bacterial strains isolated from various biological material is
represented by K. pneumoniae, A. baumannii and P. aeruginosa.

CONCLUSIONS. According to the results of the microbiological study, the etiological structure of pathogens
of infections associated with the provision of medical care in Ukraine in 2023-2024 was determined. The
most common microorganisms that are subject to sentinel epidemiological surveillance for antimicrobial
resistance in Ukraine were identified. The largest number of cultures from 130 to 220 came from hospi-
tals in Kyiv 14.4%, Khmelnytskyi 13.9%, Lviv 13.3%, Zaporizhzhia 8.5% regions. Less than 20 cultures
were sent by Kherson, Mykolaiv, Zhytomyr, Chernivtsi, Poltava and Sumy regions. Among the cultures
studied in 2024, as in 2023, gramnegative microorganisms dominated — 87.7%, grampositive ones
made up 12.3%. By species composition, the cultures of microorganisms were distributed as follows:
K. pneumoniae — 34.4% (2023 — 35.2%), A. baumannii — 28.0% (2023 — 26.0%), P. aeruginosa— 18.1%
(2023 — 19.9%), E. coli — 3.8% (2023 — 5.3%), S. fureus — 9.0% (2023 — 4.5%), E. faecalis — 0.9%
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(2023 — 0.6%), E. faecium — 1.3% (2023 — 0.6%), others — 4.5% (2023 — 1.8%). By location in the human body, cultures were
isolated: from wounds — 72.4% (2023 — 71.9%), from blood — 21.7% (2023 — 18.1%), from cerebrospinal fluid — 3.2% (2023 —

3.6%), from other biological materials — 2.7% (2023 — 6.4%).

KEYWORDS: infections associated with the provision of medical care, microbiological spectrum of pathogens, biological material.

BCTVII

CucrteMa OXOPOHU 3[I0POB’sT YKpaiHU Iiepeby-
Bae€ IiJ BeJIMUE3HUM THCKOM Uepe3 00MerkeHi
pecypcH, 110 YCKIaAHIOE MiITPUMKY 3aXO0/iB IIpO-
GIIaKTHUKHU Ta KOHTPOJIIO iHQEKIIil, T0B’A3aHUX
3 HaflaHHAIM MenuuHol moromorum (IITHM/I), e
MOyKe ITPU3BECTH JI0 IIOIINPEeHHSI Pe3UCTeHTHUX
0 aHTUOI0THUKIB MIKpPOOPraHi3MiB.

[H}eKITifiHI yCKIaZHeHHS IIic/Is TpaBM Ta Xi-
PYPTiYHUX OIlepallii IIOIIUpeHi, i He3BaKaruu
Ha JIOCTYII 0 aHTUOIOTUKIB IITUPOKOTO CIEKTPY
Il MOKYTh OYTH CKJIAMHUMU JJId JIIKyBaHHS. 3a
JaHUMHU JIiTepaTypHd 4acTOTa PO3BUTKY ITUX iH-
dexIIii KOJIUBaeThCI B MesKax 2,5-8,1% y po3BU-
HeHUX KpaiHax Ta 70 17% y KpaiHax, 1[0 PO3BU-
BaroThcd [1]. et mokasHUK B VKpaiHi CTaHOBUTH
6,8-19,6% [2]. TIoBimOMJISAETHCS, 110 ITiCIIsIOIIepa-
IiiHa iHQeKIisg cepel BiCHKOBOCIY>KOOBIIIB,
SIKi TOCTpasKAal BHACTIZIOK 60MOBUX TpaBM Ta
IIOpaHeHb, KOJIUBAETHCA B Mexkax 34-57%, 1110
3HAYHO BHUIIle, HK Yy [TUBLILHOIO HaceJleHHS Ha
TEPUTOPILIX 1032 MeKaMU 60M0BUX [iit [3].

MeTo10 p0o60TH OYB aHaJIi3 BUIOBOTO CIIEKTPY
30yIHUKIB iHQEKITiN, ITI0B’I3aHUX 3 HaZJaHHSAM Me-
JIUYHOI JOIIOMOTH, SIKi BU/IiJIeH] B YKpaiHi IpoTs-
rom 2023-2024 poxiB.

MATEPIAJIA TA METO/H
JNOCIDKEHHS

B 2024 pori 1o AV «lleHTp rpoMaCchKOT0 3/10-
por’ss MO3 VkpalHu» AJj1d HiITBeP>KEeHHS Ta I10-
JaJIbIIIOT0 BUBUYEHHS 3 00JIaCHUX IIeHTPIiB KOHT-
poJIt0 Ta IpoQiTaKTUKKU XBOPOO Ta CTaIllioHapiB
Hagiumwio 1412 KyJbTyp YMOBHO-IIATOTeHHUX
TI0JIipe3UCTEHTHUX MIKpOOpPraHisMiB, iIMOBIpHUX
30yTHUKIB, 1[0 COPUYUHSAIOTH THIMHO-3aNaabHIi
iHpexIii (2023 pik — 1471). KysbTypHu HaAXOAMIN
srirHo JomaTtky 3 mo IlopsgaKy OpoBefeHHS I0-
CHUJIEHOI'O eieMiOJIOTiYHOI0 HaIJIsAAy 3a IIPOTU-
MIiKpOOHOI PEe3UCTEeHTHICTI0O MiKpOOpraHi3Mis,
1110 CIIPUYUHIOKTE THIWHO-3aI1aIbHi iHQeKIlii paH
y IOCTPpayKaInX BHACIIIIOK 00MOBUX [IiM, 3aTBEP-
JPKeHOro Haka3oM MiHicTepcTBa OXOPOHHU 3710-
poB’s Vkpainu Big 27 srotoro 2023 poxy Ne 403,
JomaTtky 2 o IlopsagKy 34iMCHEHHS L030PHOT0
emiJeMiOoJIOTIYHOT0 HaIJIAAY 3a IIPOTUMIKPOOHOI0
Pe3UCTEeHTHICTIO 3aTBep/yKeHOoro HakasoM MiHic-
TepCTBa 0XOPOHMU 3[I0POB’S VKpaiHu Bix 19 ceprHs
2023 poky Ne 1766 Ta Haka3y MiHicTepcTBa 0X0poO-

HU 3710p0B’d YKpalHu 24 TpaBHA 2013 poky Ne 425
MeToauuHi pekoMeH a1l «MeToy BUIIJIEHHS Ta
ireHTH®IKaMil cambMOHe » [4-6].

InenTHdiKaIlig KyJIbTyp MIKpOOpPTaHi3MiB, SIKi
HaJXOWIN Ha HiATBepIpyKeHHs 110 IleHTpY, IIpOBO-
Jrtacd 3a JOIIOMOTOF0 MiKpoOioIOTiUHUX aHaJTi3a-
TopiB VITEK 2 Compact Ta MALDI Biotyper Sirius.
AHauti3 pe3yabTaTiB HIPOBOAUIIN 3a JNOIIOMOTOK)
KoMIT'roTepHOl mporpamMmu WHONET. AHasoriuHi
TocaimpKeHHs O0yau mpoBefieHi B 2022-2023 po-
Kax.

PE3VJIBTATH AOCII/IKEHD

HaribinbIa KUTbKICTh KyJIbTYp Bix 130 1o 220
Hafiunuia 3i cramioHapiB micra Kuesa — 14,4%,
XMeabHHUITBKOI — 13,9%, JIbBiBchKOI — 13,3%,
3armopispkoi — 8,5% ob6sacTeit. MeHIle Hi>XK 20
KyJbTYp Haficaanu XepcoHCbKa, MUKOJIaiBChKa,
JKuromupchka, YepHiBelbKa, IlosTaBchka Ta CyMm-
cbKa obJtacTi (puc. 1).

Cepeq TOCTIPKEHUX I10JIiPE3UCTEHTHUX KYJIb-
TYP, K 1 B MUHYJIOMY POIli JJOMiHyBaJJHd rpam-
HeraTUBHI MikpoopraHisMu — 87,7%, rpaMIio3u-
TUBHI — 12,3%.

3a BHUJIOBUM CKJIaJIOM KYJBTYPH MiKpoopra-
Hi3MIB PO3IIOAIAINCA HACTYITHUM YUHOM: Kleb-
ciella pneumoniae (K. pneumoniae) — 486 — 34,4%
(2023 p. — 35,2%), Acinetobacter baumannii
(A. bau-mannii) — 395 — 28,0% (2023 p. — 26,0%),
Pseudomonas aeruginosa (P. aeruginosa) — 256 —
18,1% (2023 p. — 19,9%), Escherihia coli (E. coli) —
53 — 3,8% (2023 p. — 5,3%), Staphylococcus
aureus (S. aureus) — 127 — 9,0% (2023 p. — 4,5%),
Enterococcus faecalis (E. faecalis) — 13 — 0,9%
(2023 p. — 0,6%), Enterococcus faecium (E. fae-
cium) — 19 —1,3% (2023 p. — 0,6%), ixmmi — 63 —
4,5% (2023 p. — 1,8%).

3a Micrem JioKastidallil KyJabTypHd OyJIM BUTI-
JieHi: 3 paH — 1022 KynbpTypu — 72,4% (2023 p. —
71,9%), 3 KpoBi — 307 KyabTyp — 21,7% (2023
pik — 18,1%), 31 CIMHHOMO3KOBOI PiTUHMU (Jrami —
CMP) — 45 kynbryp — 3,2% (2023 p. — 3,6%),
3 IHIIUX 610JIOTIYHUX MaTepiatiB — 38 KyJIbTyp —
2,7% (2023 pik — 6,4%) [7].

Buj MiKpoopraHisMiB, B 3aJIeKHOCTI BiJf MicIig
BUJIIJIEHHS, Ipe/ICTaBJIeHUN B mabA. 1.

Hati6inp1re 3 KpoBi 6y/J0 BHUIIJIEHO KYJIb-
Typ K. pneumoniae — 54,1% (2023 pix — 53,6%)
Ta A. baumannii — 18,2% (2023 pik — 18,6%),
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M. KuiB

Puc. 1. IluToMa Bara KyJIbTyp MiKpOOpraHi3MmiB,
1110 Ha/IMIIIN Ha JOCTiKeHH 3 peTioHiB 10 AV «III'3 MO3 Vkpainu» B 2024 porii (%)

S. aureus — 7,8% (2023 pik — 0,4%), E. faecium —
2,0% (2023 pik — 0,8%), E. coli — 8,1% (2023 pix —
5,3%), P. aeruginosa — 6,5% (2023 pik — 9,6%).
MikpoopraHismy, SIKi BUZIeH] 3 paH — A. bau-
mannii — 30,8% (2023 pik — 29,3%), K. pneumo-
niae — 28,6% (2023 pik — 30,6%), P. aeruginosa —
22,4% (2023 pik — 22,0%). 36igbIIHIaCh KiJb-
KiCTBb KyJIbTYp S. aureus — 8,9% (2023 pik — 6,0%),
E. faecium — 1,1% (2023 pik — 0,4%), E. faecalis —
1,0% (2023 pik — 0,8%), 3MeHIIIWIach KiJIbKiCTh
E. coli — 2,3% (2023 pik — 3,6%).
Mikpoopranismu, BujiseHi 3 CMP — 6inbliine
40% KysbTyp 6ynu K. pneumoniae — 44,4% (2023
pix — 53,8%) Ta A. baumannii — 42,2% (2023 pik —

34,6%), B 2024 porti 6ysix BULIEHI TAKOXK KYJIBTYPH
S. aureus — 4,4% (2023 pik — 0%) Ta E. faecium —
2,2% (2023 pixk — 0%).

MikpoopraHisMu, BU/iIeH] 3 IHIITUX MaTepia-
JIIB — KYJBbTYpH S. aureus — 26,3% (2023 pik —
2,1%), K. pneumoniae — 21,1% (2023 pik — 24,5%),
P. aeruginosa — 15,8% (2023 pik — 34,0%), A. bau-
mannii — 13,2% (2023 pik — 5,3%), B OLIbIIIE HiXK
YOTHUPHU Pasy 3MEHIIWIACh KIJIbKICTh HaJliCJIaHUX
KyabTyp E. coli — 5,3 (2023 pik — 24,5%).

TakyM 4YMHOM, aHaJIi3 IIOIIePeIHIX NOCIiKeHb
Io0Ka3as, 1110 3a nepiog 2014-2016 poKu HaUvacCTi-
11e gycrpivanuck tTunu [IMTHM/I, SKi BiTHOCHIUCH
o iHQeKIiN 06JacTi XipypriayHoro BTpy4aHHS

Tab6surig 1. BUmoBHil ClIEeKTP MiKpPOOpraHisMiB B 3a/1€5KHOCTI Biff BUy 6i0/10riuHOr0 MaTepiasy

Ixmri GiosroriuHi

No Iepesik Kpos Panu CMP MaTepiau Bcworo
3/ MiKpoopraHi3miB
n % n % n % n % n %

1 | A. baumannii 56 18,2 315 30,8 19 42,2 5 13,2 395 28,0
2 P. aeruginosa 20 6,5 229 22,4 1 2 6 15,8 256 18,1
3 | K. pneumoniae 166 54,1 292 28,6 20 4,4 8 21,1 486 34,4
4 E. coli 25 8,1 24 288 2 4,4 2 5,3 58 3,8
5 S. aureus 24 7,8 91 8,9 2 4,4 10 26,3 127 9,0
6 E. faecalis 3 1,0 10 1,0 0 = 0 — 13 0,9
7 | E. faecium 6 2,0 11 1,1 1 2,2 1 2,6 19 1,3
8 Txmmi VIIM 7 2,3 50 4,9 0 == 6 15,7 63 4,5

Bcroro 307 21,7 1022 72,4 45 3,2 38 2,7 1412 100
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(60%), iHQ ekl AUXATbHUX NUISIXIB (ITHEBMOHIA
Ta iHQeKINil HIPKHIX AuXalbHUX NUIIXiB (18,4%),
iHexIIit KpoBOTOKA (10,2%) Ta iHQEKITii cCeuyoBU-
BITHUX IUIIXIB (9,5%). IlommupeHUMU 36yIHUKA-
mu 6y E. coli (21,8%), S. aureus (18,4%), Entero-
coccus spp. (15,7%) ta P. aeruginosa (12,4%).

V 2025 pori B VKpaiHi mpoBeseHe «HalfioHaIb-
He JOCJIKEeHHS 3 BU3HAaUeHHSI 0THOMOMEHTHOI
PO3IOBCIO/KEHOCT] iHQEKITIMHUX XBOPOO, II0B’S-
3aHUX 3 HaJlaHHIM MeJINYHOl JOIIOMOTH, Ta BU-
KOPHCTaHHI aHTUMIKPOOHUX ITpenapaTiB y 3aKJa-
IlaX OXOPOHU 3/I0POB’s, 1110 HaJAKTh I[iJI0I060BY
CTaIlioOHapHY JO0TOMOTY». IIpoZIeMOHCTPOBAHO,
110 3arajibHa nomupeHicts IIMTHM/] ctaHOBMIIA
2,22%. BogHouac cTpykTrypa IITHM/l Masa Bupa-
’KeHy 0COOJIUBICTBH: MaliKe ITOJIOBUHY BUIIAIKiB
(48,2%) cTaHOBWIIU iHEKITI 06J1aCTi XipypTidaHOTO
BTPY4YaHHS, 1110 BU3HAYa€E XipyprivyHy JOIIOMOTY
K OJUH i3 KJIIOYOBUX HaIPIMIB [[JIT IOCUIEHHSA
3axofiB nMpodiakTUKU iHQeKIid Ta iHQeKIii-
HOTO0 KOHTpOJIIO [8]. OgHaK, vy 3B’I3KY 3 BIiHICHKO-
BUMHU [igMU O0QIIIMHUX JaHUX B YKpalHi 110710
KUIBKOCTI iIHQEeKIIMHUX YCKIaHEeHb XipyprivHoro
JIIKyBaHHS IaIli€eHTIB, II0CTPa’KgaInX BHACTIL0K
00MOBHUX TpaBM Ta ITOpaHeHb, HeMae. [I00TMHOKI
JIiTepaTypHi aHi CBif4aTh IIPO BUCOKY YaCTOTY
3aXBOPIOBAHOCTI Ha IIiciagonepariigi iHpeKIii
[2, 3, 9]. CrieKTp MiKpOOpraHisMiB JIeIl0 SMiHUBCSA
IK y BiZICOTKOBOMY 3Ha4e€HHI, TaK i y BUJOBOMY
CKJIa.

I xou iHdeKItii, fKi IT0B’g3aHi 3 TpPaBMaMH Ta iH-
MU JIIKapHIHUMH BTPYYaHHSIMU, [IPOSIBIISTEOTh-
Cs1 Ha II0YAaTKOBOMY €Talli JIIKyBaHHS, 0COOJIUBO
micast 60M0BUX [iY, TArap iHQeKI[IMHUX yCKIIa-
HeHb 30epiraeThes e TpuBaJIui vac [10].

BHCHOBKH

1. 3a pesysbTaTaMu IIPOBeeHOr0 MiKp06ioJ10-
TiYHOTO aHaJIi3y BU3HAUEHa eTioJIoTiYHa CTPYKTY-
pa 36yTHUKIB iHQEeKITil, IOB’I3aHUX 3 HalaHHAM
MeIUYHOI TOIIOMOrH B VKpaiHi 3a 2023-2024 poku.
BupisieHi HaM6/IBIT PO3TOBCIOMYKEHI MiKpoopra-
Hi3MaM, SIKi IM/UIITalTh J030PHOMY eITi/IeMioJIo-
riYyHOMY HaIJIALY 38 IIPOTUMIKPOOHO PEe3UCTEHT-
HicTI0 B YKpaiHi.

2. Haribinpmia KinbKicTh KyJAbTYp Bif 130 mo
220 Hapivmwia 3i cramionapiB micta KueBa 14,4%,
XMeapHUATIBKOI 13,9%, JIbBiBChKOI 13,3%, 3ario-
pisbkoi 8,5% ob6sacTeit. MeHIle HiXK 20 KyJIbTyp
Hapmicnanu XepcoHChbKa, MUKoJIaiBChKa, KUTO-
MUpPCHKa, UepHiBellbKa, [TosTaBchKa Ta CyMchbKa
ob6JIacTi.

3. Cepe[ KOCITIPKEHUX KYJIBTYP y 2024 portri, 1K
1B 2023 pory, ;oMiHyBaIu rpaMHeraTUBHI MiKpo-

opraHiamMu — 87,7%, TpaMIIO3UTHUBHI CKJIaZaan
12,3%.

4. 3a BUJOBUM CKJIA[JOM KYJIbTYPH MIiKpOOp-
raHiaMiB Oy/IM PO3MOJiJIeHI HACTYITHUM UHUHOM:
K. pneumoniae — 34,4%, A. baumannii — 28,0%,
P. aeruginosa — 18,1%, E. coli — 3,8%, S. aureus —
9,0%, E. faecalis — 0,9%, E. faecium — 1,3%, iH-
1 — 4,5%.

5. 3a micreM JioKaJIi3allii B opraHisaMi JIIIUHNU
KyJIbTypH OyJIM BUJIEHI: 3 paH — 72,4%, KpoBi —
21,7%, CIMHHOMO3KOBOI piguHu — 3,2%, iHIINX
6iostoriyHMX MaTepiaiiB — 2,7%.
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BAJTIAANIISL METOAY LC-MS/MS
A1 BASHAYEHHA 25-TTAPOKCUBITAMIHY D
Y CUPOBATII KPOBI AITEU 3A CTAHAAPTAMMH VDSP

Babienko B.B.
PoxHoBa A.M.

META. Bepudpikauis metogy LC-MS/MS ans BuaHadeHHs 25(0H)D y cupoBatui KpoBi AiTen BiANOBigHO
10 sumor VDSP Ta nopiBHsHHA oro 3 metofom ECLIA gns 06rpyHTyBaHHS 3aCTOCYBAHHSA B TirieHiYHOMY
MOHITOPUHTY.

MATEPIAJIN | METOWN. JocnigmkeHHs 6a3yBanocs Ha peTpocnekTUBHii nabopatopHiii 6asi (noHag 70 000
aHanisis, 2022-2025 poku) Ta NPOCNEKTUBHINA penpe3eHTaTuBHIN BUOGIpLi aitei 3—17 pokis (n1=562; 289
Xnonyukie, 273 piB4nHku) TisaeHHoro periony Ykpainu (2023-2025 poku). Bepudikadito LC-MS/MS
npoBoaunn 3a 4otupma pisHamn NIST SRM 972a Ta kputepiamu VDSP. MopisHaHHA 3 ECLIA (Roche
Cobas) BukoHaHo B migBu6ipLi (1=120) 3 BUKOPUCTAHHAM KOPenAaUinHOro aHanisy, perpecii Passing-
Bablok, Bland-Altman Ta ICC.

PE3YJIbTATU. MeTtog LC-MS/MS nokasas BUCOKY npeunsiitHicTb (3aranbHuin CV <7,3%) Ta npaBumbHicTb
(bias Big —2,0% po -0,8%), nosHicTio Bignosigato4n sumoram VDSP. YyacTte y DEQAS nigTeepanna
CTabinbHicTb pesynbratis npotarom 2022-2025 pokis. MopisHAHHA 3 ECLIA BUSBUNO BUCOKY KOpensuitlo
(r=0,97; p<0,001), ane cuctematinyHe 3aBULLEHHA Pe3ynbTaTiB iMyHOaHanidy (+6,5 HMonb/n; 95% LoA:
-6,4 no +19,4 umons/n). Y antavii Bubipui HegoctatHicts 25(0H)D (<50 Hmons/n) ctaHosuna 71,9%,
nediumt (<30 HmMonb/n) — 25,3%, 3 LOCTOBIPHUM MOTiPLUEHHAM NMOKA3HUKIB 3 BikoM (p<0,001).
BUCHOBKW. MeTog LC-MS/MS BepudpikoBaHo 3a Bumoramu VDSP/DEQAS i pekoMeHA0BaHO sk pede-
PEHTHWIA AN1A FirieHiYHOro MOHITOPMHTY BiTamiH D-ctatycy fiteit B YkpaiHi. ECLIA cuctemaTnyHo 3aBuLlye
piBeHb 25(0H)D, W0 cnig BpaxoByBaTH B KNiHiYHIl MpaKTUL.

KNHOY0BI CNOBA: 25-rigpokcusitamin D, LC-MS/MS, VDSP, ECLIA, ririeHi4Hni MOHITOPUHT.

OpecbKuit HaLioHanbHWUIA
MEeANYHWUIA YHIBEPCUTET,
M. Opeca, YkpaiHa

VALIDATION OF THE LC-MS/MS METHOD
FOR 25-HYDROXYVITAMIN D DETERMINATION
IN CHILDREN’S SERUM ACCORDING TO VDSP STANDARDS

Babiyenko V.V.
Rozhnova A.M.

AIM. To verify the LC-MS/MS method for 25-hydroxyvitamin D (25(0H)D) determination in children’s
serum according to VDSP requirements, evaluate its analytical performance, and compare it with ECLIA
to substantiate its use in hygienic monitoring of pediatric vitamin D status.

MATERIALS AND METHODS. The study was based on a retrospective laboratory database (>70,000
analyses, 2022-2025) and a prospective representative sample of children aged 3-17 years (n=562;
289 boys, 273 girls) from Southern Ukraine (2023-2025). LC-MS/MS verification was performed using
four levels of NIST SRM 972a according to VDSP criteria. Comparison with ECLIA (Roche Cobas) was
carried out in a subsample (n=120) using Pearson correlation, Passing-Bablok regression, Bland-Altman
analysis, and ICC.

RESULTS. The LC-MS/MS method demonstrated high precision (total CV <7.3%) and trueness (bias from
—-2.0% to —-0.8%), fully meeting VDSP requirements. Participation in DEQAS confirmed result stability
during 2022-2025. Comparison with ECLIA showed strong correlation (r=0.97; p<0.001) but systematic
overestimation by the immunoassay (+6.5 nmol/L; 95% LoA: —-6.4 to +19.4 nmol/L). In the pediatric
sample, 25(0H)D insufficiency (<50 nmol/L) was found in 71.9% and deficiency (<30 nmol/L) in 25.3%
of children, with a significant age-related decline (p<0.001).

CONCLUSIONS. The LC-MS/MS method was verified according to VDSP/DEQAS standards and is recom-
mended as the reference method for hygienic monitoring of vitamin D status in Ukrainian children. ECLIA
systematically overestimates 25(0H)D levels, requiring adjustment in clinical practice.

KEYWORDS: 25-hydroxyvitamin D, LC-MS/MS, VDSP, ECLIA, hygienic monitoring.

Odesa National
Medical University,
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BCTYVII CHUCTEeMH, HEMPOM’s130By QYHKIIiI0 Ta MeTaboIid-

BiTamiH D € IUIeAOTPOIIHUM IIPOTOPMOHOM,
IKUMN yepe3 perentop VDR perysroe ekcropecito
COTeHb TeHiB, 3a6e3leuyr0Yn HOPpMaJbHUU PO3-
BUTOK KiCTKOBOI TKAHUHH, pOPMyBaHHS IMyHHOI

He 370poB’d AUTHUHU [1, 11]. TpuBamui gepiruT
25-rigpokcuBitaminy D (25(0H)D) y gurauomy
BiIli acoIliloeThCA 31 3HUIKEHHSIM MiHepaJbHOI
IIJTBHOCTI KiCTOK, ITiIBUIIIEHUM PU3UKOM PeCIIi-
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paTopHUX iHQEKIIiH, aJepridyHuxX 3aXBOPIOBaHb
Ta IIOpYIlleHHAIM iMyHHOI BiamoBizi [1]. B VkpaiHi,
3a TaHUMU 6araTOIEHTPOBOr0 KPOC-CEKIITHOTO
LOCIIi/KeHH, IIOIIUpPeHICTh AediluTy Ta HeJo-
cTaTHOCTI BiTaMiHy D y miTelt 1-17 pokiB cTaHO-
BUTD 23,5% [2].

HapitiHa stabopaTopHa OIliHKa CTaTyCy BiTa-
MiHy D € 060B’SI3KOBOI IIePeyMOBOK II0OYIOBU
epeKTHUBHOI CUCTEMU TiTi€HIYHOTO MOHITOPHUHTY
HOIYJAIIMHOTO 3J0POB’S AiTei. bes mMeTpoJio-
TiYHO IPOCTEKYBAHUX PE3YyJIbTATiB HEMOYKJIUBO
00’€eKTUBHO OI[iHIOBAaTH peaJyIbHY HOIIHPEHICTh
nedinuTy, BiZICTe)KyBaTH Ce30HHY Ta BIKOBY [IU-
HaMiKy, a TaK0>K 00TpyHTOBYBaTH IIiILOBI IIpo-
$LTaKTHUUHI IIporpaMy Ha perioHaJbHOMY PiBHI
[2, 3]. HeHTpasbHUM OiOMapKepoM CJIYyI'ye KOH-
neHTparisg 25(0H)D y cupoBaTIii KpoBi — Hau-
Oi/IBIIT cTabiTPHUM MeTaboJIiT, 1110 Bigob6parkae
CyMapHe HaJXO KeHHd BiTamiHy D 3 DKero Ta
i BILIUBOM YJIbTPa¢ioseTOBOr0 OIPOMiHeHHS
[1, 31.

AnarnitnuHe BusHaueHHs 25(0H)D e TexXHIUHO
CKJIa[JHUM 3aBIaHHSM.

IMyHOXIMiUHI MeTOIU (30KpeMa eJleKTpoxe-
MUTIOMiHeCIIeHTHUU iMmyHoaHasi3 — ECLIA), gki
IIMPOKO BUKOPUCTOBYIOTHCS B PYTHUHHIN IIpak-
TUIIi, YaCTO AEMOHCTPYIOTh BapiabesbHICTh MiXK
mwraTgopmMaMy Ta CUCTeMaTHUUHI BiAXMUIeHHS Bif
pedepeHTHUX 3HAUeHb, 0COOJIMBO B IeqiaTpUy-
Hil momysdrii yepe3 HagBHICTH eliMepHUX
dopm MeTabouity [5, 6, 8, 9]. Came ToMy MiKHa-
POAHa CIiIbHOTa BH3HAaja METOJ PifUHHOL Xpo-
MmaTtorpadil 3 TaHIEMHOI0 Mac-CIIEKTPOMETPIiEr0
(LC-MS/MS) pedepeHTHUM MiX0LOM JJI1 BU3HAa-
4yeHHA BiTaMiHy D, OCKiJIBKH BiH [I03BOJISIE PO3-
mimsatu 25(0H)D,, 25(0H)D; Ta 3-epi-25(0H)D;,
[4,7,8].

IIporpaMa craHzapTusaliil Bitaminy D (Vita-
min D Standardization Program, VDSP) Ta cxema
30BHIITHBOI OIiHKU 9K0CTi DEQAS BCTaHOBUIU
4JiTKi KpuTepil nperusitinocti (CV <10%), opa-
BHJIBHOCTI (bias <+5%) Ta MeTPOJIOTIYHO]I IIpOCTe-
JKyBaHOCTI pe3ysbTaTiB [3,7,10]. B VkpaiHi Bepudi-
KOBaHi 3a nuMu Bumoramu LC-MS/MS-meToguKu
BIPOBa/KeHI 06Me>KkeHO. I[e yCKIaJgHIOE CTBO-
PeHHs eAMHOI IIOPIBHIOBAHOI CUCTEMU TirieHiy-
HOTO MOHITOPHUHTY BiTaMiH D-cTaTycy AUTIYOr0
HaceJIeHHS.

MeTor0 gocaifxkeHHs Oysia Bepudikaris me-
Tony LC-MS/MS pia BusHadeHHsd 25(0H)D y cu-
poBaTIIi KpoBi AiTel BifmoBigHO 10 BUMOT VDSP
Ta NOPIBHAHHA ¥oro 3 meTomoM ECLIA pmis o6-
IPYHTYBaHHS 3aCTOCYBaHHS B TirieHIYHOMY MO-
HITOPUHTY.

MATEPIAJIN I METOAH

JAu3aiiH KOCTAi)KEeHHs Ta XapaKTepHCTHUKA
BUOipKH. /loCaiyKeHHS MaJo KOMOIHOBaHUU
PeTpOCIIeKTUBHO-IIPOCIIEKTUBHUM [U3aliH 1 IIpo-
BoMIOCd Ha 6asi KiIiHigHOI s1abopaTtopil Ofecs-
KOT'0 HAaIliOHAJIBLHOT0 MeJUYHOI0 YHiBEPCUTETY.
3a mepiox 2022-2025 pokiB y slabopaTopii Hako-
nuyeHo nmoHax 70 000 pesysibTaTiB BU3HAUEHHS
25-rigpokcuBiTaminy D metomom LC-MS/MS. Ha
OCHOBI HaKOIIMYEHOTO AO0CBify po60oTH 3 623010
MaHUX MU COOPMYBAJIH IIPOCIIEKTUBHY BUOIPKY,
sIKa BKJIFOYaJia 562 TUTHUHU BikoM 3-17 pokiB (289
XJIOMYUKIB i1 273 mMiBUUMHKH), 0b6cTekeHUX y IliB-
IeHHOMY perioHi Ykpainu y 2023-2025 pokax.

BikoBui#t ckisapg Bubipku: 3-6 pokiB — 158
(28,1%), 7-10 pokiB — 140 (24,9%), 11-14 poKiB —
152 (27,0%) Ta 15-17 pokiB — 112 (19,9%). 06-
cAT BUOIpPKU po3paxyBaju B mporpami G*Power
3.1 3 ypaxyBaHHIM O0UiKyBaHOT0 KoedillieHTa
KopeJsanii 0,20-0,30, piBHsA 3HauymiocTi a=0,05
Ta CTaTHUCTUYHOI MOTYy>KHOCTI 80-85%. Kpurepii
BKJIIOUEHHS: BiK 3-17 POKIB, BiICYTHICTb TOCTPUX
3aXBOPIOBAaHb IIPOTATOM 4 THJKHIB [0 B3SITTH
KpOBI Ta BiJICyTHICTH IIPUIOMY IIperapariB BiTa-
Mminy D y 1o3i moHax 1000 MO/mo6y. JocaimKeHHS
IPOBOJUWJIN BIAIIOBIAHO A0 IPUHITUIIB ['esbCiH-
CHKOI fekiapartii (2013), 1micas oTpuMaHHS ITUCh-
MOBOI iHQOpPMOBaHOI 3TOAY 3aKOHHUX IIpe/iCTaB-
HUKIB IiTeH.

MeTtoauka BusHadeHHA 25(0H)D meTomom
LC-MS/MS. BusHaueHHS BUKOHYBaJIU 3a IOIIOMO-
T010 PifHHOI XpoMaTorpadii B ImoefHaHHI 3 TaH-
IleMHOI0 Mac-criekTpometpiero (LC-MS/MS). MeToz
LC-MS/MS e pepepeHTHUM MiIX0I0M [IJII BU3HA-
ueHHd 25(0H)D, 3gaTHUM po3giaatu 25(0H)D,,
25(0H)D;5 Ta 3-epi-25(0H)D; [4, 7, 8]. IIpo6orriaro-
TOBKa BKJIIOUAaJa JellpoTeiHizaniro 100 MKJI cU-
POBAaTKU alleTOHITPUIOM 3 [0aBaHHAM JleUTe-
POBaHOro BHYTPINIHBOTO cTaHAapTy 25(0H)Ds-dg,
eHTpUQYTYBaHHS, TBepJ0PasHy eKCTPaKIIilo Ha
KapTpumkax C18/PFP Ta etoriito MeTaHOJIOM. XPO-
maTorpagiuHe poszineHHs 25(0H)D,, 25(0H)D; Ta
3-epi-25(0H)D; mmpoBOogUIN Ha 06epHeHOQa3HIN
KOJIOHIT. /leTeKIliro 3MiiCHIOBAJIU B PEKUMI MO-
HITOPUHTY MHO>KMHHUX peakniii (MRM). Yac aHa-
JIi3y OTHOTO 3pasKa CTAaHOBUB 5-7 XBIWJIMH. Kairi6-
pyBasibHa KpuBa B fiana3oHi 10-400 HMOJIB/TI fie-
MOHCTpYyBaJIa BiiMiHHY JIiHiMHIicTS (r2>0,999) [10].

AnasgiTnuHa Bepudikanisa meroay. Bepuoi-
Kallit0 MeTOAY IIPOBOAUJIMN BIIIIOBITHO 0 BUMOT
Vitamin D Standardization Program (VDSP) Ta pe-
komeHpanin CLSI EP15-A3 [3, 10, 12] 3 BUKopuc-
TaHHSAM YOTHUPHOX PiBHIB CepTUPIKOBAHOTO CTaH-
TaptHoro MaTepiaay NIST SRM 972a.
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MeToj TOKa3aB BUCOKY IIPEIMU3iNHICTD: 3arajab-
HUU KoedimieHT Bapianii (CV) He IlepeBUIyBaB
7,3% y BCbOMY Aialta3oHi KOHIleHTpaIliii. Cucre-
MaTu4He 3MileHHs (bias) BITHOCHO aTeCTOBaHUX
3HadyeHb NIST ctaHoBMI0 Bifx —2,0% mo —0,8%. Bin-
TBOPIOBAHICTH (recovery) Iicjsl AoJaBaHHS Bifio-
MHUX KUTBKOCTEN CTaHJapTy KOJIMBajIacd B MeXKax
96,8-102,4%. MaTpuuHUl edpeKT OyB HE3HAUHUM
(92-108%). Me>xa KisbKicHOr0 Bu3HaueHHd (LLOQ)
CTaHOBWJIA 5 HMOJIB/JI, BepxHsa Mexa (ULOQ) —
400 HMOJIB/JI. 3pa3KHU CUPOBATKU 30epiraaucs cra-
6inpHO Tpm 4°C mpoTsarom 7 [HIB, IIpu —20°C —
0 6 MICAIIiB, a MiITOTOBJIEHI eKCTPAKTH — II[0-
HaliMeHIlle 48 TOAUH B aBToceMIUIepi. EQeKT Iie-
peHocy (carry-over) 6yB IIpaKTUYHO BiJICYTHIN
(<0,1%). Yci aHaIITUYHI XapaKTEePUCTUKU ITIOBHIC-
TIO BigmoBimanu Kputepiam VDSP (3aranpHuii CV
<10%, bias <+5%) [3, 7, 10].

30BHIIIHIN KOHTPOJIb IKOCTIi. [IpOTIroM yCho-
ro Iepiomy mocimxeHHs (2022-2025 pokn) jabo-
paTopid perysgpHo 6paJia yuacTh Y Mi>KHApOAHIT
IIporpami 30BHINTHBOI OITIHKYU AKOCTI DEQAS [4].
Vci pe3ysbTaTH IIOKBapTaJAbHUX ITUKJIIIB yKJIa-
laJInCs B JOIIyCTUMUM niamma3oH Allowable Bias
(15% Bim ALTM), 1110 HiATBeP/HKYE CTAOLIBHICTD
MeTOZy B peaJlbHUX YMOBaX POOOTH.

IopiBHsuibHEe BUBUeHHA LC-MS/MS ta ECLIA.
V migBubiprti 3 120 miTedt (koHIeHTpaltii 25(0H)D
y miamasoHi 10-150 HMOJIB/JI) TPOBOAMIIN I1apa-
JieJTbHEe BU3HAUeHHS [I0Ka3HUKa JIBOMa MeTOaMU:
LC-MS/MS Ta eJIeKTpOXeMITIOMiHECIIEHTHUM iMy-
HoaHaJsizoM (ECLIA, Elecsys Vitamin D Total, Roche
Cobas). V3romKeHiCTh MeTO/IiB OITIHIOBaJ/IH 3a JI0-
TIOMOTO0 KOpPeJIAIiHOTO0 aHastisy Ilipcona Ta Crrip-
MeHa, perpeciiiHoro aHasisy 3a Passing-Bablok,
rpadika Bland-Altman Ta po3paXxyHKy BHYTpiIl-
HBOKJIACOBOTO0 KoedirtienTa Kopesitii (ICC) [5, 9].

Knacudikanis craTtycy Bitaminy D. PiBeHb
25(0H)D x1acu$iKyBaJH 3TiTHO 3 peKOMEeHIAIIMH
ESPE (2022) Ta Mi>KHapOoJHUM KOHCeHCycoM [1]:

o nedirmuT — <30 HMOJIB/JL;

* HeJoCTaTHICTb — 30-50 HMOJIB/JL;

* cybOoIITUMAJILHUU piBeHb — 50-75 HMOJIB/J;

* ONTHUMaJIbHUU piBeHb — >75 HMOJIb/JL.

CraTUCTHYHUU aHaai3. O6pPOOKY JaHUX BU-
KOHyBaJu B mporpaMax IBM SPSS Statistics 29.0
Ta R 4.4.1. KiZIbKiCcHI IIOKa3HUKH IIpeJCTaBJISLIN
y Buraai M+SD a6o Me [Q1; Q3]. HopManbHICTB
PO3IOiIY TIEepeBipsUIN 3a AOIIOMOTOI KPUTEPito
lamipo-Vinka. /[Jig TOpiBHAHHSA I'PYIl BUKOPUCTO-
ByBaJIX ITapaMeTPUYHI Ta HellapaMeTpPUYHi MeTo-
U 3aJIe>KHO Biff TUITy JaHUX. Pi3HUII0 BBayKaIn
CTaTUCTHUYHO 3HAUYIIOXO0 IIpU p<0,05.

PE3VIIBTATH

V xofi moctipKeHHS 6yJ10 OTPUMaHO JaHi IIpo
aHaJITUYHY HafitiHicTh MeToy LC-MS/MS, 0co6-
JIUBOCTI BiTaMiH D-CTaTyCy B JUTAYIN IIOMYJIALTi]
[liBmeHHOTO perioHy VKpaiHU Ta CTYIIiHb Y3TO/DKe-
HocTi MK LC-MS/MS i pytuHHUM MeTozioM ECLIA.
PesysibTaTu IIpe[CcTaBJIeHO HIDKYE 38 OCHOBHUMU
6JI0KaMH.

1. AHa/TiTHYHI XapakTepucTuku metoay LC-
MS/MS (Bepudikanis 3a VDSP). Bepudikariro
MeTOAY IIPOBOAUIIUN 3 BUKOPUCTAaHHAM YOTHPHOX
PiBHIB cepTH(}iKOBAHOIO CTAHZAPTHOIO MaTepiaxy
NIST SRM 972a. OTpuMaHi pe3yabTaTh HaBeleHO
B maba. 1.

MeTon LC-MS/MS mpofieMOHCTPYBaB BiIMiHHY
IPeru3iiHICTS 1 IPaBUJIBHICTE Y BCHOMY [ialia-
30HI KJIIHIYHO 3HAUYIIUX KOHIIEHTpalii. 3araib-
HUU KoedirtieHT Bapiariil He nepeBuinyBas 7,3%,
a cucTeMaTHU4He 3MIllleHHs 3aJIHIIaNocs B Me-
Kax Big —2,0% mo —0,8%. IIi II0Ka3sHUKHU He JIUIIle
HOBHICTIO BiJITIOBiaI0Th KOPCTKUM KPUTEPiAM
VDSP [3, 7, 10], ajie ¥ criBCcTaBHI 3 pe3yJibTaTaMU
MDKHapOJHUX MDKIab0paTOPHUX IOPIBHSAHD, e
sgKicHi LC-MS/MS-MeToqu 3a3BUYal IIOKa3yoTh
CV <8% i bias y merxax +3% [4]. HaliBuIa Ba-
piabesbHIiCTE Ha HAUHW)KYOMY PiBHIi (6JIU3BKO
20 HMOJIB/JI) € OUiKyBaHOI0 i 0COGJIMBO BaKJIU-
BOIO JIJIs1 TIefiilaTPUYHOI IIPaKTUKH, OCKIJIBKU caMe
HU3bKI KOHIIeHTpaIlil BU3HAYalTh CBOEYaCHE
BUSABJIEHHA TedinuTy B IiTeit [8].

Tabsuig 1. AHaJIITHYHI XapakTepucTHKH MeToy LC-MS/MS npu Bepudikaiii 3a NIST SRM 972a (VDSP)

ArecT. OTpumaHe T —— Cv Ccv Ccv

PiBeHs SRM 3Ha4YeHHA 3Ha4YeHHA (bi?s %) BHYTPIIHBO-  MbXKcepiliiHui 3araJbHUH
(HMOJTB/T) M+SD s cepiitauii (%) (%) (%)
PiBeHrn 1 20,2 19,8+1,1 -2,0 4,2 6,1 7,3
PiBeHD 2 40,5 40,1+1,8 -1,0 3,8 5,7 6,9
PiBeHb 3 91,3 90,6+3,4 -0,8 2,9 4,8 5,6
PiBeHE 4 172,6 170,2+£7,1 -1,4 2,6 4,2 4,9

ITpumimka: BuMmoru VDSP — CV 3arasbHUN <10%, 3MilieHHd <+5%.
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2. PiBens 25(0H)D Ta BiTamiH D-cTartyc y gi-
Tell 3a BIKOBUMH rpynaMu. V OpOCIEKTUBHIN
BUOIpIL 3 562 miTel cepenHii piBeHsb 25(0H)D cra-
HOBUB 41,2+19,1 HMoJb/71. HegocTaTHicTh 25(0H)D
(<50 HMOJTB/JT) BUABJIEHO y 71,9% miTel, a gedirtut
(<30 aMoOJIB/IT) — v 25,3%. OTprMaHi AaHi IIiaTBep-
IDKYIOTh, 1110 Ipo6JieMa HeloCTaTHBOI 3abe3mneye-
HOCTi BiTamiHOM D y fiTeii IliBleHHOr0 perioHy
VKpaiHU € 3Ha’uHO OiJIBIIT MOIMHUPEHOI0, HiXK 3a-
raJbHOHAITiOHaJIbHI IT0Ka3HUKU 23,5% [2].

Criocrepirasacsd CTaTUCTUYHO 3HAUYIIA BiKOBa
TeH/JIeHIIis 10 3sH>KeHHd piBHA 25(0H)D (p<0,001
3a ANOVA). HauBUINIUN cepefHil piBeHb 3a-
peecTpoBaHO B MOJIOAIIIN Tpymi (3-6 pokiB) —
46,0+20,0 HMOJIB/JI, HAMHWKYUN — Y HiJIITKIB
15-17 poxkiB (37,9+17,9 HMOJIB/J1). /leTaJIbHUU PO3-
MIOIiJT HaBeJleHO B mab. 2.

OTpuMaHa BiKOBa IpajlieHTHICTh J006pe y3ro-
JOKYETHCA 3 TAaHUMU MIDKHapPOIHUX JOCIIKeHb
[1] i, iMOBipHO, IOB’sI3aHA 31 3MEHIIIEHHAM 4acy
nepebyBaHHA Ha COHII, 3MiHaMHU Xap4YyBaHH{I Ta
3poCTaHHSM II0Tpebu B BiTamiHi D y mepiop my-
6epraTy. Oco6IUBY CTYPOOBAHICTH BUK/IUKAE TOU
¢daxT, 110 B rpyni 15-17 pokiB yacTka meiriury
MarbKe BJBIiUi BUIINA, HIXK y TOMIKIJIBHAT, 1[0 00-
IPYHTOBYE AOLJIBHICTh IIiJIeCIIPAMOBaHUX IIPO-
GUIaKTUYHUX BTPYyYaHb Y I TKOBIM IPYIIL.

3. IlopiBHsIbHUI aHaTi3 LC-MS/MS Ta ECLIA.
IapanensHe BU3HaueHHA 25(0H)D 1BoMa meToza-
MU y migBubipmi (n=120) BUIBUIO BUCOKUH CTY-
mi"b Kopesanil Mk LC-MS/MS ta ECLIA (r=0,97;
p<0,001). ITe o3Hayae, 1110 0OHUABa METOIN 3arajaoM
OJTHAKOBO BifI06pa)karoTh HAIIPSIM 3MiHU KOHIIEH-
Tpanii 25(0H)D, ogHaK BHUCOKa KOpPeJIAIlis He €
IOCTaTHIM KpUTEepPieM B3aeEM03aMiHHOCTI METO/IB.
Came TOMY JI0[aTKOBO OYyJI0 BUKOHAHO aHaJIi3 CHC-
TEMaTUYHOIO Bi[XUJIEHHS.

PiBHgIHHSA JIiHINHOI perpecii MaJo BUIJIAL:
ECLIA=1,07xLC-MS/MS+1,15, 1110 BKa3ye Ha IIpPOIIOo-
pLiitiHe 3aBUIlleHHS pesysabTaTiB ECLIA BifHOCHO
LC-MS/MS. 3i 3pocTaHHAM KOHIleHTparil 25(0H)D
Pi3HHUITI Mi’K MeToJlaMU TaK0>K 36ibIITyBasacs.

ITe 0co6sMBO BaKJIMBO IS KIIIHIYHOI iHTepIIpe-
Tallil, OCKUIbKH IIPY BUINUX 3Ha4YeHHIX 25(0H)D
ECLIA MoO>Ke cCTeEMaTHYHO 3MilllyBaTH HalfieHTa
B iHIIIy KaTeropiro 3abesneyeHOCTi. Scatter plot i3
JIiHi€I0 perpecii Ta JIiHi€0 iTeHTUYHOCTI, IIpes-
CTaBJIEHUU Ha puc. 1, Bi3yaJIbHO IiATBEPIPKYE 10
3aKOHOMIpHICTB.

Awnauti3 3a MetosoMm Bland-Altman nmokasas Ha-
SIBHICTh CHUCTEMATHUYHOTO ITO3UTUBHOTO 3MIII[eH-
Ha ECLIA BimHOCHO LC-MS/MS: cepeqHs PisHUII
CTaHOBMJIA +6,5 HMOJIB/J (95% Me>Ki y3ro/pKeHOoC-
Ti: Bif -6,4 1o +19,4 HMoJb/J1). Ile 03Hay4ae, 1110 B
cepefHbOMY IMYHOXIMIUHHUUM MeTO[ TaBaB BUIITI
3HaueHHs, Hi>K LC-MS/MS, a MeXi y3rofyKeHOoCTi
OyJIU TOCTAaTHBO IIIUPOKUMHU, 11106 MaTH KJIiHIUHe
3HaueHHs. 3MillleHHsI OyJI0 CTabLILHUM Y BCbOMY
KOHIIEHTpAaIlifHOMY Jialta3oHi, 6e3 03HaK reTepo-
CKeJlaCTUYHOCTI, TOOTO BiXHUJIEHHS He 3aJIerKajlo
Bix piBHA 25(0H)D. BigmoBigauti rpadik Ha puc. 2
IIEMOHCTPYE, 1110 Pi3HUIII Mi>K MeTOZlaMU Mae Ie-
peBa’kHO CUCTEMHUM XapaKTep.

PesysibTaTH y3TO/KYIOTHCS 3 JAHUMH IIOIIEpe-
THIX TOPIBHSJIBHUX JOCIIHKEHD [5, 6, 9], y IKUX
IMYHOXIMiIUHI MeTOIY CUCTEMAaTUYHO 3aBUIIyBa-
gy piBeHb 25(0H)D Ha 5-10 HMOJIB/JI IIOPiBHIHO
3 LC-MS/MS, 0co6JI1BO B IefliaTpPUYHUX BUOIpKax.
Take BiIXuIeHHSI MO>Ke IIPU3BOIUTH 10 HEJOOITiH-
KM peaJIbHOI IOIITUPEeHOCTi AedilfuTy IIpU BUKO-
pucranHi jiuite ECLIA i miKpeciroe BayKJIUBICTh
3acTocyBaHHS pepepeHTHOTO METOY /AJIsI IIOMYJIsI-
I[iIHHOTO MOHITOPHUHTY [3, 4].

TakuM 4YMHOM, pPe3yJabTaTH JOCIPKEHHS Mif-
TBEPAPKYIOTh BUCOKY aHAJIITUUYHY HaiHHICTh Me-
Toxy LC-MS/MS, BepudikoBaHOIO 3a CTaHLapTaMHU
VDSP/DEQAS, Ta 1oro mepeBary HaJ, pyTHHHUM
meTtonoM ECLIA. BogHOUac oTpUMaHi enifemio-
JIOTiYHI JTaHi CBilYaTh NP0 KPUTHUUYHO HU3BKUU
piBeHE 3abe3medeHocTi BitamiHoM D y giTeit IIiB-
[IeHHOTO perioHy VKpaiHU i3 BUpakeHO0I0 BiKOBOIO
IpajlieHTHICTIO.

OTtpumMmaHi pe3yabTaTd GOPMYIOTH METPOJIO-
TiYHY OCHOBY [IJIS BIIPOBAJPKEHHS CTaHJapTH30-

Tabsung 2. PiBens 25(0H)D Ta po3nozin BitaMin D-craTycy y giTei 3-17 pokiB (n=562)

Biosarpyma  n PGUEIY (o0 mmonon,% (3090 mmonn), % (50 mmonsb, %
3-6 pOKiB 158 46,0£20,0 16,5 42,4 41,1
7-10 pokiB 140 40,8:18,0 23,6 49,3 27,1
11-14 pokiB 152 39,2+18,4 28,3 49,3 22,4
15-17 poKiB 112 37,9+17,9 33,0 48,2 18,8
3arasom 562 41,2+19,1 25,3 46,6 28,1

ITpumimka: p<0,001 3a kputepiem ANOVA 11151 ITOPIBHAHHSA MK BIKOBUMHY I'pyIIaMU.
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BAHOTO IONYJIAIiIHNHOTO0 MOHITOpUHTY 25(0H)D JocimipKeHHS Ma€e KiJlbKa 06MeskeHb. I1o-nep-
y HefiaTpUYHIN IIpaKTUILli. 3aCTOCyBaHHA pede- we, BUOipKa OXOILIIOE JIVIIIe [iTel OfHiel KpaiHu/
peHTHOrO MeTOy 3abe3nedye MOPIBHIOBAHICTL 1 PETiOHY, III0 MO>Ke 00Me>KyBaTH €KCTPAIIOJIAIIi0
IIPOCTEKYBaHICTh TaHUX, HEOOXITHUX /IS 00T pyH- pesyabTaTiB Ha iHIII momysdnii 3 BiAMiHHUMU
TYBaHH{ Ta OI[IHKU e)eKTUBHOCTI perioHaJIbHUX  reorpaQiyHUMU Ta IIOBEIIHKOBUMU QaKTOpPaMHU.
IpOoQIIaKTUYHUX [IPOIPaM. ITo-Opyze, He BpaxOBYBaJIUCS C€30HHI KOJTMBaHHS
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piBH:A 25(0H)D Ta iHAMBIiAyaIbHI 0COOJJIMBOCTI CIIO-
KUBaHHA [06aBOK BiTaMiHy D, IKi MO>KYTh BILJIH-
BaTH Ha KOHIIeHTpaIllil. I[lo-mpeme, TOPiBHIHHSA
MeTOZiB 0O0Me>KeHe OJHUM IMyHOXeMiJtoMiHec-
[eHTHUM aHaJji3aTopoM, TOMY OTpUMaHI JaHi
1I10/10 CUCTEMATHUYHOIO 3MillleHHA He 000B’I3K0BO
TIOBHICTI y3araJbHIOKTHCI Ha BCi IUIATGOPMU
ECLIA.

BHCHOBKH

BepuodikoBano meton LC-MS/MS s BHU3Ha-
uyeHHA 25(0H)D y cupoBaTIii KpoBi iTel BiAIIo-
BITHO 10 BUMOT MIPKHapOAHUX CTAaHAAPTIB 1 Hif-
TBEPPKEHO MOro IlepeBary Haj, iMyHOXIMIiUHUM
MeToOoM. OTpHUMaHi pesyJbTaTH CBifYaTh IIPO
BHCOKY IIOIIHPEHICTh AediliuTy Ta HeJOCTaTHOCTL
BiTaMiny D y giTeli IliBreHHOr0 periony Ykpainu
Ta 0OIPYHTOBYIOTH HEOOXiMHICTH 3aCTOCYBaHHSA
pedepeHTHOTO MeETOAY [JIA TirieHiYHOTO MOHITO-
puHTY.

1. MeTox LC-MS/MS BepudikoBaHO BiIIOBITHO
o BuMor VDSP i3 BukopuctaHHaM NIST SRM 972a:
CV<7,3%, cucteMaTH4YHe 3MilleHHs Bix —2,0% 10
-0,8%; cTabLIBHICTD MiATBEP/KEHA YUaCTIO B IIPO-
rpami DEQAS (2022-2025). MeTop, peKOMeH[J0BaHO
K pebepeHTHUH 11 J1ab0opaTOPHOI LiaTHOCTUKYU
Ta TirieHiYHOTO MOHITOPUHTY BiTaMiH D-cTaTycy
y [iTen.

2. 'V puta4id nomysanii IIiBIeHHOTIO perioHy
Vkpainu (n=562, Bik 3—17 poKiB) BCTaHOBJIEHO BU-
COKY HOIIUPEHICTh HeJ0CTATHOCTI BiTaMiHy D:
piBeHb 25(0H)D <50 HMOJ1b/11 3adikcoBaHO y 71,9%
BUIIQJKiB, medinuT <30 HMOJIB/T — y 25,3%. 3a-
0e3IleUeHiCTh AOCTOBIPHO 3HMIKYyBajacs 3 BIKOM
(p<0,001), HaUBUIUI PU3UK BifI3HAYEHO Yy IiJI-
JITKIB 15-17 poKiB.

3. Metox ECLIA xXapaKTepHU3yeThCSA CHUCTEMa-
TUYHUM 3aBUIIIEHHSIM pe3yJIbTaTiB BigHocHO LC-
MS/MS Ha +6,5 HMOJIB/1 (95% LoA: -6,4 1o +19,4
HMOJIB/JI) IIPX BUCOKIN KOpeJIALlil Mi>K MeTofaMHu
(r=0,97), 1110 06MeKye IXHI0 B3a€EM0O3aMiHHICTE 6e3
3aCTOCYBaHHS KOPUT'YBaJIbHUX KOeQiIlieHTIB.

4. BepudikoBanuii metox LC-MS/MS dopmye
MeTpPOJIOTiYHY OCHOBY I pPeTrioHaJIbHOTO Ta Ha-
I[I0OHaJILHOT'0 MOHITOPUHTY BiTaMiH D-cTaTycy [i-
Te! 1 Mo>Ke OyTU BUKOPUCTAaHUH 719 00’ €KTUBHOI
OIIiHKY epeKTUBHOCTI IPOGITaKTUUHUX IIPOrpam
Ha piBHI cUCTeMU 0XOPOHU 3[I0POB’A.
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BILJINB BITPOBOI EJIEKTPOCTAHIIII (BEC) .
3 BITPOTYPBIHAMMU WTU 5,2-140 HA AKYCTHYHHHU CTAH

Cemauwuko I1.B.
OymaHcbkun B.1O.
anak C.C.
Bessepxa A.l.
oy O.B.

Cepplok €.A.

[lepxaBHa ycTaHoBa
«|HCTUTYT rPOMaLCbKOro
3popos’s im. 0.M. MapseeBa
HauioHanbHoi akagemii
MeANYHNX HayK YKpaiHu»,

M. Kuis, Ykpaina

HAHUBJINXYNX HACEJIEHUX IIVHKTIB

META. OuiHUTK aKyCTUYHUIA BNANB BITPOBOI eNnekTpocTaHrLii 3 BitpoTyp6iHamn WTU 5,2-140 Ha npunerni
ceNbOULLHI TepuTOopii T2 06rpYHTYBATW MiHIMaJIbHUA CaHITAPHUA PO3PUB MiX BITPOBUMU EHEPreTUYHUMU
YCTaHOBKaMW i XXUTIIOBOK 3a6YA0B00.

MATEPIAJIN TA METO[IW. MpoBeAeHO HaTypHi aKyCTUYHI BUMIpIOBAHHS Ta PO3PAXyHKI PiBHIB 3BYKOBOI0
TWUCKY i 3BYKOBOI NOTYXXHOCTI BiTpoBoi Typ6iHn WTU 5,2-140. [JocnigXeHHs BUKOHYBanu BifnoBigHO A0
sumor [ICTY EN 61400-11:2022, 1ISO 1996-1:2016, ISO 1996-2:2017 12 IS0 9613-2:2024. TirieHi4HY OLiHKY
pe3ynbTaTti 3aincHoBan 3rigHo 3 CH Ne 463-2019. BuaHavanw Bigctani Big BEY g0 Hanbnmk4mx Ha-
CeJIeHNX NYHKTIB, NPOBOLUN aHANI3 OKTABHWUX CMEKTPIiB LWYMY, OLiHIOBaNN HEBU3HAYEHICTb BUMIPIOBAHb
Ta 3MiNCHIOBANU NPOrHO3YBAHHA PIBHIB LUYMY Ha CeSbOULLHNX TEPUTOPIsX.

PE3YJIbTATW. BcTaHoBMEHO, WO CEPeAHill piBeHb 3BYKY BiTPoBOi TypbiHn WTU 5,2-140 npu WwWBMAKOCTI
BiTpY 10 m/C cTaHoBMTbL 57,5 ABA, a piBeHb 3BYKOBOi NOTYXHOCTI — 111,5+2 nbA. MNpwu BiacTani 913 m
BiZ BEY 10 Han6nmx4oi )XuTnosoi 3a6yf0BM NPOrHO30BaHi Ta (DAKTUYHI PiBHI LYMY NepeBuLLyBanm fo-
MyCTUMi HOPMATUBW /18 HIYHOTO Yacy [o6u B okTaBHMX cmyrax 250-1000 'y, nepeBuLLEHHS PiBHSA 3BYKY
cTaHoBuno Ao 0,5 abA. Y HaceneHnWx nyHKTax, po3TalloBaHux Ha BifctaHax noHag 1000 m, piBHi wymy
nepeBaxHo Bignosiganu sumoram JCH Ne 463-2019. MopiBHAHHSA pe3ynbTaTiB MaTeMaTUYHOTO MOAENI0-
BaHHA 32 1S0 9613-2:2024 3 HaTypHUMM BUMIPIOBAHHAMM NiATBEPANIO AOCTOBIPHICTb MPOrHO3HOT MOAENI
ANS OUiHKK akycTu4Horo snnuey BEG.

BUCHOBKW. BcTaHoBneHo, o ang 3a6e3ne4eHHs HOPMATUBHUX PIBHIB LUYMy MpK eKcnayartauii BiTpo-
BUX Typ6iH WTU 5,2-140 HeoOXigHMIA CaHITapHUIA PO3PMB NMOBUHEH 6YyTU He MeHWwe 1250 M Big LeHTpy
poTtopa BEY o Han6nmx4oi xutnosoi 3abynosn. OTpumaHi pesynbratii MOXyTb 6YTW BUKOPUCTAHI AN
YOOCKOHANEHHSA CaHITAPHO-TIriEHIYHNX BUMOT [0 NPOEKTYBAHHA Ta ekcnnyatauii cysacHnx BEC senmkoi
NOTYXXHOCTI B YKpaiHi.

KINHOYO0BI CNOBA: wiymoBe 3abpyAHeHHS, BITDOBA eHEPreTuka, akycTuka, MOHITOPUHI JOBKIf/SA, BI/INB
akTopiB [OBKINIA.

IMPACT OF A WIND POWER PLANT (WPP)
WITH WTU 5.2-140 WIND TURBINES ON THE ACOUSTIC
ENVIRONMENT OF THE NEAREST RESIDENTIAL AREAS

Semashko P.V.
Dumanskyi V.Yu.
Halak S.S.
Bezverkha A.P.
Hots O.V.
Serdiuk Ye.A.

State Institution
«Marzieiev Institute

for Public Health

of the National Academy
of Medical Sciences

of Ukraine»,

Kyiv, Ukraine

AIM. To assess the acoustic impact of a wind power plant equipped with WTU 5.2-140 wind turbines
on adjacent residential areas and to substantiate the minimum sanitary setback distance between wind
energy installations and residential development.

MATERIALS AND METHODS. Field acoustic measurements and calculations of sound pressure and sound
power levels of the WTU 5.2-140 wind turbine were performed. The study was conducted in accordance
with DSTU EN 61400-11:2022, 1ISO 1996-1:2016, ISO 1996-2:2017, and I1SO 9613-2:2024 requirements.
Hygienic assessment of the obtained results was carried out according to State Sanitary Norms No. 463-2019.
Distances from wind turbines to the nearest settlements were determined, octave-band noise spectra were
analyzed, measurement uncertainty was assessed, and noise levels in residential areas were predicted.

RESULTS. The average sound level of the WTU 5.2-140 wind turbine at a wind speed of 10 m/s was found
to be 57.5 dBA, while the sound power level was 111.5+2 dBA. At a distance of 913 m from the wind
turbine to the nearest residential area, the predicted and measured noise levels exceeded permissible
nighttime limits in the 250-1000 Hz octave bands; the exceedance of the overall sound level reached
up to 0.5 dBA. In settlements located more than 1000 m away, noise levels generally complied with the
requirements of State Sanitary Norms No. 463-2019. Comparison of mathematical modeling results ac-
cording to IS0 9613-2:2024 with field measurements confirmed the sufficient reliability of the predictive
model for assessing the acoustic impact of wind power plants.

CONCLUSIONS. It was established that, in order to ensure compliance with regulatory noise limits during
the operation of WTU 5.2-140 wind turbines, the sanitary setback distance should be at least 1250 m
from the turbine rotor center to the nearest residential development. The obtained results may be used
to improve sanitary and hygienic requirements for the design and operation of modern high-capacity
wind power plants in Ukraine.

KEYWORDS: noise pollution, wind energy, acoustics, environmental monitoring, environmental exposure.
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BMNJI/B BITPOBOI EJIEKTPOCTAHLLIT (BEC) 3 BITPOTYPBIHAMM WTU 5,2-140

HA AKYCTUYHUW CTAH HAVBIV>KYMX HACENIEHUX MYHKTIB

BCTVII

CTpiMKUU pO3BUTOK BiZJHOBJIIOBAHOI €HEPreTH-
KU B CBITi Ta B YKpaiHi CyIIpOBO/PKY€ETHCS aKTHB-
HUM BIIPOBa/PKeHHSIM BITPOBUX eJIeKTPOCTaHIH
(BEC) Bestnkoi OTy>KHOCTi. CydacHa TeHZEeHITid
PO3BUTKY BITpOEHEPTeTUKHU II0JIATAE Y IIePeXo/i
0 BUKOPUCTAaHHS BiTPpOBUX TYpOiH HOTY>KHiC-
TIO II0HA[ 5 MBT i3 361/IbIIIEeHUMU BHUCOTOXO 6aIll-
TH Ta JiaMeTpoM poTopa. Taki TeXHiuHi 3MiHU
I03BOJISIOTH CYTTEBO MiIBUINUTU ePeKTUBHICTH
reHeparlii eJieKTpoeHeprii, 0co6JIMBO B palioHax 3i
CKJIaJHUM peJIbepOM Ta HeCTabLIbHUMHU BiTPOBU-
MU XapaKTepUCTUKaMU. Pa3oM 3 TUM 301IbIIeHHSA
€JIEKTPUYHOI ITIOTY>KHOCTI BITPOBUX TYP6IiH ITHOT0O
THUILy Ta JiaMeTpy iX poTopa IIPU3BOIATE 10 3POC-
TaHHS 1X aKyCTUYHOI II0TY>KHOCTI, 1110 MOJKe CyT-
TEBO BIUIMBATHU Ha aKyCTUYHUHN CTaH, [IPHUJIETTINX
o BEC, TepuTOpiil HaceJleHUX ITYHKTIB.

3a JaHUMU Cy4YaCHUX CHCTeMAaTHYHUX OIJIS-
IiB [1, 2], mIyM Bif BITpOBHX TYpOiH € OZHUM i3
npoBigHUX ¢pakTopiB BILIMBY BEC Ha HaceseHHS
IPUJIeTJIUX TEPUTOPIU. Y HayKOBIil JiTepaTypi
BCTAaHOBJIEHO 3B’I30K MI>K €KCIIO3UITI€I0 10 IITYMY
BEY Ta BUHUKHEHHIM CKapr Ha IIOApPasHeHHd,
HOPYIIIeHHS CHY, IOTIipIIIeHHS IICUX0EMOIIITHOT0
CTaHy Ta 3HWKeHHS IKOCTIi )KUTTS HaceJleHHH [8,
9, 12, 13]. Ilpu bOMY piBEHH IITYMOBOTO BILIUBY
CYTTEBO 3aJIe>KUTh Bif BificTaHi 10 Typ6iH, MeTeo-
POJIOTIYHUX YMOB, peabedy MiCIIEBOCTI Ta IOTYX-
HOCTIi caMHUX yCTaHOBOK [10].

V MD>KHapOJHIN IIPaKTHUIll po3Mipu HEOOXif-
HUX BincraHed Big BEC mo >KuTJI0BOI 3a6y0BU
BU3HAUalThCI IIepeBa’KHO Ha OCHOBI BHUMIipiB
aKyCTUUYHHUX XapaKTePHUCTUK BITPOBUX TypOiH 3
IIOJaJIbIINM MOJEeII0BAHHAM JJIs1 IIPOTHO3YBaH-
HS OYiKyBaHUX PIBHIB 3BYKY Ta 3ByKOBUX TUCKIB
Ha IIpUJIerINX TepuTopigx. BogHouac misa Typ-
61H BeJIMKOI ITOTY>KHOCTI MUTaHHS [OCTaTHOCTI
TaKWUX Bif[CTaHe! IIOKU 3aJIUIIAETHCI JUCKYCIH-
HUM Ta noTpebye MOLATKOBUX HATYPHUX JTOCJIi-
[DKeHb, 0COOJIMBO B YMOBaxX CKJIATHOTO Peabedy
Ta HaOJIVDKEeHHS CeJIbOUITHUX TepuTopiti 1o BEC
[11, 14].

[HIITMMU CJI0BaMHU, [JIs II0/LAJIbIIIOTO IIPaKTHUY-
HOTO 3aCTOCYBaHH{ ITUX TypOiH, pe3yJbTaTH Ma-
TeMaTUYHOr0 MOJ[eJIF0BaHHS [IOBUHHI 6yTH IIif-
TBep[pKeH] pe3yJibTaTaMU HaTyPHUX aKyCTUYHUX
BUMIpIB.

Merta. OI[iHUTH aKyCTUYHUU BILUIUB BiTPOBOI
eJIeKTpOoCTaHIli 3 BiTpoTypbiHamu WTU 5,2-140 Ha
OpUJIETJIi CeIbOUIIHI TEPUTOPIi Ta 06T PYHTYBATH
MiHIMaJIbHUU CaHITapHUU pPO3PUB MIXK BITPOBU-
MU eHepreTUYHHUMU YCTaHOBKAMH 1 )KUTJIOBOIO
3a6ymIOBOIO.

MeTa pob0TH FocaTansachk BUPIIIeHHSIM HACTYII-
HUX OCHOBHUX 3aBJ/laHb:

1. BU3HAUWUTH BUCOTHU PO3TAlllyBaHHS HaJ| PiB-
HeM Mops HarbmmKuux 10 BEC Hace/leHUX TyHK-
TiB Ta HAUOJIMDKYUX 10 HaCeJIeHUX IYHKTIB Mal-
IaHuukiB BEY 3 BiTpoBumH TypbiHamu WTU 5,2-
140.

2. Po3paxyBaTH BiJICTaHi BiJl IIeHTPiB pOTOPIiB
BEY o HaMb6/IM>KYOro0 KUTJIA.

3. IIpoBecTH BUMIpU PiBHIB 3BYKOBUX THCKIB
Ta KOpPeroBaHUX PiBHIB 3BYKY (Bif BEV 1mipu mBua-
KOCTI BITpY 7,5 M/C Ta Ha TepUTOPiIX HaMOIMK-
YUX HaCeJIeHUX IIyHKTIB).

4. TlpoaHasisyBaTH aKyCTUYHIi crieKTpu BEV
Ha HasgBHICTb TOHAJIbHUX CKJIaJOBUX.

5. Po3paxyBaTH pO3IIUpPEHY HEBU3HAUEHICTh
BUMIpiB aKyCTUYHUX XapaKTepUCTUK BEV.

6. IlepepaxyBaTU pe3y/IbTaTH BUMIpIB IIPU BiT-
Pi 7,5 M/c B piBHI IIpu IIBUAKOCTI BiTpy 10 M/C.

7. PospaxyBaTH piBHI 3BYKOBOI IIOTY>KHOCTI B
OKTaBHUX CMyrax Ta KOperoBaHHUI piBeHb 3BYKO-
BOI IOTY’KHOCTI 3 ypaxyBaHHSIM HeBHU3Ha4YeHOC-
Te! (opu BiTpi 10 M/c).

8. PospaxyBaTHu OUiKyBaHi OKTaBHIi piBHI Ta
piBeHb 3BYKy Ha Haubmkuux a0 BEC Teputo-
PisIX HacesleHUX IIYHKTIB Ta HaZaTU IM IirieHiuHy
OIiHKY.

MATEPIAJIN TA METOAU

HaTypHi aKycTU4HI BUMipIOBaHHS PiBHIB 3BY-
KOBOTO THCKY IIPOBOJUJINCS BUMipIOBaueM PiBHSA
3BYKYy — aHaJIi3aTOpPOM CIeKTpa IIOPTaTUBHUM
SV977D B MyKadiBCbKOMY paroHi 3aKapnaTChKOl
obuiacTi. KLTbKiCTh HaceJleHHSI B HAUOIMDKYHX IO
BEVY HacesleHUX IYHKTaX CTAHOBUJIO IIPUOJIU3HO
50-600 MeIlIKaHIIiB.

Po3paxyHKH 3BYKOBOI IIOTY>KHOCTi BiTpOBOI
Typ6inu WTU 5,2-140 (5,2 MBT) IpOBOJUIN 3Tif-
HO 3 ICTY EN 61400-11:2022 «BiTpoBi TypOiHH.
YactuHa 11. MeToau BUMiprOBaHHS aKyCTUYHOTO
mrymy» (EN 61400-11:2013, IDT; IEC 61400-11:2012,
IDT) [3].

AKyCTH4YHI BUMIpH Ta PO3pPaxyHKU IIPOBO-
Ity 3rigHo 3 ISO 1996-1:2016 «Acoustics — De-
scription, measurement and assessment of envi-
ronmental noise — Part 1: Basic quantities and
assessment procedures» [4], ISO 1996-2:2017
«Acoustics — Description, measurement and as-
sessment of environmental noise — Part 2: De-
termination of sound pressure levels» [5] Ta ISO
9613-2:2024. Acoustics — Attenuation of sound du-
ring propagation outdoors — Part 2: Engineering
method for the prediction of sound pressure levels
outdoors [6].
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MeuKo-caHiTapHY OITIHKY OTPUMAaHUM pPe3yiIb-
TaTaM IIpoBoAMIIU 3rigHO 3 JJCH Ne 463-2019 [7].

3 orgay Ha GJIM3BKICTH MICIl IIPOBeIeHHSI
BUMiproBaHb 710 BEY 3HaueHHd piBHIB 3ByKOBOI'O
THUCKY Ha 4acToTi 31,5 I'ty 6ysiu BUKJIIOUEHI 3 I10-
JaJIbITUX PO3PaxyHKIB.

PE3VJIBTATHU AOCII/IKEHD
TA IX OBI'OBOPEHHA
Pe3ysibTaTH HOCTiHKEHb IIPeICTaBIeH] B mab/.
1-5.

Ta6suig 1. Bucotu TepuTopii maiigaHuukiB BEYV
Ta HAHOJ/IMOKYMX CeJINII HaJ, piBHEM MOps

BucoTH HAMO/IIDKYNX BHCOTH CeJTHIL

BT‘?V‘EIE)?B BEV l\laiggﬂl?i;;neM H?\;[aoll))i;HLiM
Cesuire B 965 598
Cesuire L 880 720
Cesuire I 920 680
Cesmuie K 850 690

3a pesysJibTaTaMU PO3PaxyHKIB BiZ[CTaHEeN MiXK
cesiamu Ta BEY 3a iX KoopauHaTaMu (3 ypaxXyBaH-
HSM BHCOT HaJl piBHEM MOPSI) BCTAHOBJIEHO, II10:
BifiIcTaHb BiJl OKOJIUITH C. B mo Hambmkuoi BEY
IopiBHIOE 2595,9 M. BigcraHp Bif okoauip c. L
o Hau6srpk4uoi BEY mopiBHioe 912,6 M. BifgcraHb
Bil okoJsnIh C. I 1o Haubsrokuol BEY mopiBHIOE
1055,4 M. BigcTtaHb Bif oKoHIE C. K 10 HAHOIHK-
4ol BEY nopiBHIOE 2618,3 M.

PesysibTaTH BUMIPiB PiBHIB 3BYKY Ta 3BYKOBUX
THCKIB Bif BiTpoBUX Typ6iHn WTU 5,2-140 11pu
IIIBUJKOCTI BITPY 7,5 M/C Ta pO3paxyHKU HeBU3Ha-
YeHOCTel IpefcTaBJieHi B mab. 2.

CTraHZapTHa HEBU3HAUEHICTh CepeqHBOTO (Uy)
I piBHA 3BYKY npopiBHIOE 0,851 nBA; cymap-
Ha CTaHJapTHa HEBU3HAUYEHICTH (U.) HOPIBHIOE
1,01 nb (A); poslirpeHa HeBU3HaueHiCcTh (U) BU-

MipiB aKyCTUYHUX XapaKTepucTHK BEVY 3 BiTpo-
Typ6iHor0 WTU 5,2-140 (11pu KoediIlieHTi oXBaTy
U1 moBipuol BiporigHOCTI 95%, k=2) mopiBHIOE
2,02 1B (A).

B ma6a. 3 mpejcTaBiIeHO IepepaxyHOK PiBHIB
3BYKOBHUX THUCKIB 1 PiBHA 3BYKY IIPU IIBUJKOCTI
BIiTpPY 7,5 M/C B PiBHI 3BYKOBUX THCKIB i piBeHb
3BYKY IIpH IIBUAKOCTI BiTpy 10 M/cC.

CepenHill piBeHb 3BYKY BITpPOBOI TypOiHU /10-
piBHIOE: 57,5 nBA Ipy IIBUAKOCTI BiTPy 10 M/C.

Po3paxyHKU piBHIB 3BYKOBOI OTY>KHOCTI BiT-
poBoi Typ6inu WTU 5,2-140 11pu IIBUAKOCTI BiTPY
10 M/c mpejicTaBiieHi B maba. 4.

PiBeHB 3BYKOBOI IIOTY>KHOCTI BiTpOBOI TypbiHHI
WTU 5,2-140 mmpu mBUAKOCTI BiTpy 10 M/c IOpiB-
Hrioe 111,5+2 nbA.

B mab6a. 5 nipefcTaBiIeHO PO3PaXyHOK OUiKy-
BaHUX PiBHIB 3BYKOBUX THCKIiB Ha HaUOIIDKIUU
cesIbOUITHIN TepuTopii (cesuite L) Bix Typ6iHU
WTU 5,2-140 pu BifcTaHi 913 M.

ITpu BixcTaHi Bix 1ieHTpy potopa BEY 3 WTU
5,2-140 o MikpodoHy B 913 M po3paxyHKOBI piBHI
3BYKOBUX THUCKIB Ta pPiBEHb 3BYKY II€PEBUIIYIOTh
JOITyCTHMIi 3HaUeHHS JIJI1 HIYHOTO Yacy A00H (B OK-
TaBHiM cMy3i 250 I'it — Ha 2,0 1b; B OKTaBHIil CMYy-
31 500 I'; — Ha 3,6 1b; B okTaBHIN cMy3i 1000 't —
Ha 0,1 1b).

B mab6a. 6 mpe[cTaBIeHO PO3PaXyHOK OUiKy-
BaHUX PiBHIB 3BYKOBUX THUCKIB Ha HAUOIMDKYIN
cesIbOUNTHIN TepuTopii (cesutre L) Bix TypbiHHM
WTU 5,2-140 npu BifcTani 1250 M.

ITpu BixcraHi Bif 1ieHTpy poTtopa BEY 3 WTU
5,2-140 mo mikpodoHy B 1250 M po3paxyHKOBI piB-
Hi 3BYKOBHUX THCKIB Ta piBeHb 3BYKYy He II€peBU-
IIYIOTH NOIIYCTUMUX 3Ha4deHb IS HiYHOIO 4acy
JTIOOH.

B mabx. 7 ipencTaBieHO pe3yabTaTh BUMIpiB
PiBHIB 3ByKy Ta 3BYKOBHUX THUCKIB Bif| TypbiHU
WTU 5,2-140 Ha HaNOIMDKUUX CeJIbOUITHUX TePHU-
TOPIfAX Ta iX ririeHiyHa oIjiHKa.

Tabiung 2. Pe3ybTaTH po3paxyHKiB BUMIpiB Ta HeBU3HaYeHOCTel

PiBHi 3ByKOBHX THCKIiB, 1B, B OKTaBHHX CMyTax 3

I PiBHi
Ne BHMipy cepeHbOreOMEeTPHYHHMU 3Ha4YEeHHAMM 4acToT, I'1x: 3BYK,
63 125 250 500 1000 2000 4000 8000 ABA
PospaxyHok cepedHb0o20 apugmMemuuHozo pesy.1bmamis sumipie (8imep 7,5 m/c)
1 53,6 60,8 61,3 56,0 46,4 48,1 41,3 36,0 55,9
2 51,6 46,1 39,3 42,7 38,7 46,4 43,9 41,8 58,7
3 49,7 50,7 54,7 46,7 42,5 35,9 30,6 28,7 51,6
4 62,9 59,5 55,7 53,0 48,3 42,9 37,7 30,8 54,1
5 59,8 60,3 56,8 54,2 48,3 41,9 35,7 29,8 54,7
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3akiHueHHs mabauyi 2

PiBHIi 3ByKOBHX THCKiB, 1B, B OKTaBHHX CMyTax 3

. PiBHi
Ne BHMIpY CepeJHHLOTeOMEeTPHYHUMH 3HAUYEHHSIMH YacToT, ' aBYK,
63 125 250 500 1000 2000 4000 8000 ABA
6 59,3 60,7 57,3 55,0 49,7 44,0 36,7 30,8 55,4
7 54,8 59,1 57,3 54,3 49,5 45,0 37,1 32,5 55,6
8 55,9 59,1 57,9 57,1 49,5 43,6 36,4 32,2 56,2
9 61,3 58,8 57,9 55,8 50,3 443 37,8 30,2 56,4
CepenHe 56,5 57,2 55,4 52,8 47,0 43,6 37,5 32,5 53,8
PospaxyHok cmaHOapmHoz20 8i0XU/NeHH 8UDIPKU, S
8,7 12,7 35,3 10,5 0,4 20,6 14,7 12,0 44
244 1240 257,8 101,1 69,3 8,0 41,4 85,9 23,9
46,8 42,7 0,4 36,7 20,5 58,8 47,2 14,7 49
40,4 5,1 0,1 0,1 1,6 0,4 0,1 3,0 0,1
(Li - Lcp)? 10,6 9,4 2,1 2,1 1,6 2,8 3,1 7,5 0,8
7,6 12,0 3,8 5,0 7,2 0,2 0,6 3,0 2,5
3,0 3,5 3,8 2,4 6,1 2,1 0,1 0,0 3,2
0,4 3,5 6,5 18,9 6,1 0,0 1,1 0,1 5,7
22,6 2,5 6,5 9,3 10,7 0,5 0,1 5,4 6,7
Y, = 164,6 215,3 316,3 186,0 123,6 934 1084 131,6 52,2
n= 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
n-1 8,0 8,0 8,0 8,0 8,0 8,0 8,0 8,0 8,0
s = 4536 5,188 6,288 4,822 3,930 3,416 3,681 4,056 2,554
Po3spaxyHok cmaHOapmHoi He8U3HAUEeHOCMI CepedHb020, Uy
Uy = 1,512 = 1,729 @ 2,096 1,607 1,310 1,139 1,227 1,352 0,851
Po3paxyHOK cymMapHOi CmaHOapmHol ma po3wupeHol HeUSHAUeHOCmI
CraHfapTHa HEBU3HAYeHICTh, u, 1,512 1,729 2,096 1,607 1,310 1,139 1,227 1,352 0,851
KoeoirieHT 4yTIMBOCTI, C; 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
AxycTuuHUM KajlibpaTop, 1b 0,00 0,00 0,00 0,00 0,15 0,00 0,00 0,00 0,15
[Iymowmip i MikpodoH, 1B 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25
BB $oHOBOTO IIIyMy, 1B 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
BiTposaxucHuM eKpaH, nb 0,2 0,2 0,2 0,2 0,2 0,2 0,3 0,3 0,2
[ToxmbKa MeTeomaTUYHKa, 1B 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
CyMmapHa cTaHJapTHA
HEBU3HAUEHICTh, U, 1,01 1,01 1,01 1,01 1,01 1,01 1,01 1,01 1,01
KoedirtieHT 0xBaTy 151 TOBipUOl
BiporigHocTi 95% k=2 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
PosninpeHa HEBU3HAYEHICTh, U 2,02 2,02 2,02 2,02 2,02 2,02 2,02 2,02 2,02
Ta6uurg 3. IlepepaxyHOK PiBHIB 3BYKOBHUX THCKIB i piBHS 3BYKY IIPH IIBHAKOCTI BiTpy 7,5 M/C
B piBHI 3BYKOBHX THCKIB i piBeHb 3BYKy IpH IIBHUAKOCTI BiTpy 10 M/c
PiBHIi 3ByKOBHX THCKIiB, B, B OKTaBHUX CMyTax PiBHi
CepepHi piBHi 3 cepelHLOreOMEeTPHYHHMH 3HaUYeHHsIMH YacToT, I'Ii: .
IIPH IIBHAKOCTSIX BITPY g::’
63 125 250 500 1000 2000 4000 8000 A
CepepHi piBHI IIpH BiTpi 7,5 M/C 56,5 57,2 55,4 52,8 47,0 43,6 37,5 32,5 53,8
AL, 1B, nBA 3,7 3,7 3,7 3,7 3,7 3,7 3,7 3,7 3,7
CepepHi piBHi 11pu BiTpi 10 M/c 60,2 60,9 59,1 56,5 50,7 47,3 41,2 36,2 57,5
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Ta6uuig 4. Po3paxyHKH piBHIB 3ByKOBOI IIOTY>KHOCTI Typ6iHu WTU 5,2-140 nipu mBuAKoCTI BiTpy 10 M/c

IlapamMeTpu KpUTEPiiB B OKTAaBHUX CMyTaXx 3 CepeHb0-

KpuTepii IS pospaxymciB TeOMEeTPHYHHUMHU 3HAYEeHHIMH OKTaBHHUX CMYT, m:
63 125 250 500 1000 2000 4000 8000
Bucora 1o oci poropa, M 140,0 140,0 140,0 140,0 140,0 140,0 140,0 140,0
Bixcraspb Big MikpodoHa 10 6aIITH, M 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0
JloB>KHHa JIoMAaTi, M 78,6 78,6 78,6 78,6 78,6 78,6 78,6 78,6
BuicoTa MikpoQOHYy HaJ| IIOBEPXHEI0 3eMJIi, M 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5

BixcraHb Bif, KiHIF JI0IIaTi [0 ITIOBEPXHI 3eMti, M 61,4 614 61,4 614 614 614 614 614
BixcTaHb Bif KiHIg J01IaTi 0 piBHAI MikpopoHy, M 59,9 59,9 59,9 59,9 59,9 59,9 59,9 59,9

BixcTaHb Bif IUIOIIWHYA POTOPA L0 BEXi, M 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
BifcTaspb Bif MikpoOHY /10 IIEHTPY POTOpPa, M 139,5 139,5 139,5 139,5 139,5 139,5 139,5 139,5
BEV (20 M Bif 6a1uTy, IMBUAKICTE BiTpy 10,2 M/c) 60,2 60,9 59,1 56,5 50,7 47,3 41,2 36,2
PiBeHB 3BYKY, 1BA 57,5

Lw, nb 114,2 114,9 113,1 110,5 104,7 101,3 95,2 90,2
LwA, 1BA 111,5

Posuiupena HeBU3HAYEHICTh, U 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0

Lw 3 ypaxyBaHHSIM pPO3IIHPEHO] HEBU3HAYEHOCTI,
b

LwA 3 ypaxyBaHHSIM pPO3IIUPEeHO0I HEBU3HAYEHOCTI,
TBA 113,5

116,2 116,9 115,1 112,5 106,7 103,3 97,2 92,2

Tabsuig 5. Po3paxyHOK O4iKyBaHHX PiBHIB 3BYKOBHUX THCKiIB Ha HaHO/IM)KYiN ce/IbOMIHIN TepUTOpii
(cemnme L) Big Typ6inu WTU 5,2-140 mpu Bigcrani 913 m

PiBHIi 3ByKOBHX THCKiB Ta iX 3HIDKEHHS, Ib, B OKTaBHUX

CMyTrax 3 cepeJHbOreOMeTPpHYHUMH 3HAYEHHSIMH 4acToT, m:

KpuTepii 711 po3paxyHKy IBA

63 125 250 500 1000 2000 4000 8000

Lw Typ6iHU 3 ypaxyBaHHIM pPO3IIHpe-

HOT HeBm3HATEHOCT, 75, TBA 116,2  116,9 115,1  112,5 106,7 103,3 97,2 92,2  113,5

Po3spaxyHok Kopekuii, iKa 8paxosye cnpamMo8aHicms 8UNPOMiHI08aHHA (Dc), Ob

Q2 — IIPOCTOPOBUYU KyT BUIIPOMIiHIOBaH-

12,56 | 12,56 12,56 12,56 12,56 12,56 12,56 12,56 12,56
HS1, paj

Dc — KOpeKIlig Ha CIIPSIMOBaHICTh BU-

IPOMIHIOBAHHS, 71 0,00 0,00 0,00 0,00 | 000 0,00 0,00 0,00 0,00

Po3paxyHOK 3HUJCEHHA PIBHIB 34 PAXYHOK:
Bnaue dusepzeHuyii
d — BificTaHb [I0 IIpUHMayda, M 912,6 912,6 912,6 912,6 912,6 912,6 912,6 912,6 912,6
dy — pedepeHTHA BifcTaHb (= 1 M) 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

Agiy — 32 PaXyHOK reOMeTPHUYHOI JU-
BepreHIiii (TOuKoBe /pKeperto, AB(A) 70,21 70,21 70,21 70,21 70,21 70,21 70,21 70,21 70,21

3amyxaHHs 8 ammocghepi, 06(A)

d — {ilicHa BifcTaHb 0 IpuiiMava, M 912,6 912,6 912,6 912,6 912,6 912,6 912,6 912,6 912,6

Oatm — KOeQiIfieHT 3aracaHHs B aTMO-
cdepi (10 rpax. C, 70% Bosoricts), 0,10 0,40 1,00 1,90 3,70 9,70 32,80 117,00 1,90
IB/Km

Aqtm, 1B 0,09 037 091 1,73 3,38 885 29,93 106,78 1,73
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3aKiHueHHS mabauul 5

PiBHi 3ByKOBHX THCKIB Ta iX 3HWDKEHHs, Ab, B OKTaBHHUX

KpnTepi'i A1 PO3PAXYHKY CMyTax 3 cepeagHbOreOMEeTPHYHUMH 3HAYECHHAMH JaCTOT, 1“1:: IIB A
63 125 250 500 1000 2000 4000 8000
Bnaue rpynmy (3amyxaHHS Y NPU3EMHOMY Wapi)
As (nobausy dacepena)
Gs 0 0 0 0 0 0 0 0 0
hs 298,5  298,5  298,5 298,55 298,55 298,5 298,55 2985 2985
dp 861,9 861,89 861,89 861,9 861,9 861,89 861,9 861,89 861,9
-1,5
a”(h) 1,5
b"(h) 1,5
c”(h) 1,5
d”(h) 1,5
As, b -5 -5 -5 -15 -15 -15 -15 -15 -15
Ar (no6ausy PT)
Gr 0 0 0 0 0 0 0 0 0
hr 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
dp 861,9 861,89 861,89 861,9 861,9 861,89 861,9 861,89 861,9
-1,5
a"(h) 1,5
b”(h) 1,5
c”(h) 1,5
d’(h) 1,5
Ar, 1B -15  -15 -15 -15  -15 -15 -15  -15 -15
Am (midc doxcepenom ma PT)
dp 861,9 861,89 861,89 861,9 861,9 861,89 861,9 861,89 861,9
hs 298,5 298,5 298,5 298,55 298,55 298,5 298,55 2985 2985
hr 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
30*Chs+hr) 9000 | 9000 @ 9000 @ 9000 | 9000 @ 9000 = 9000 ' 9000 & 9000
q 0 0 0 0 0 0 0 0 0
Gm 0 0 0 0 0 0 0 0 0
Am, b 0 0 0 0 0 0 0 0 0
Agr” -3 -3 -3 -3 -3 -3 -3 -3 -3
Kgeo 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 @ 1,00
Agr -3,00 -3,00 -3,00 -3,00 -3,00 -3,00 -3,00 -3,00 -3,00
A — cyMapHe 3HIKeHHd, 1b 67,3 67,6 68,1 68,9 70,6 76,1 97,1 174,0 68,9
OuikysBaHi piBHI B PT, 1b Ta, 1BA 489 @ 49,3 47,0 43,6 36,1 @ 27,2 0,1 -81,8 | 44,6
AogiquTI/IMi PiBHi, IIpHJIeTIa TEPUTOPI, 60 59 45 40 36 34 33 39 45
BigHOCHO [011. piBHIB 11,1 -2,7 2,0 3,6 0,1 -6,8  -32,9 -113,8 -04
ITonpaska (Cmet) 0 0 0 0 0 0 0 0 0
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Tabsuig 6. Po3paxyHOK O4YiKyBaHHX PiBHIB 3BYKOBHUX THCKiB Ha HalO/IM)KYIN ce/ILOMIHIN TepUTOopii
(cesmmie L) Big Typ6inu WTU 5,2-140 npu BiagcTaHi 1250 m

PiBHIi 3ByKOBHX THCKiB Ta iX 3HIDKEHHS, b, B OKTaBHUX
KpuTepii A1 po3paxyHKy CMyTrax 3 cepeJJHbOreOMeTPHYHHUMMY 3HaYeHHSIMH YacToT, ' ABA

63 125 250 500 1000 2000 4000 8000

Lw Typ6iHU 3 ypaxyBaHHSIM PO3IIHpe-
HOI HeBU3Ha4YeHOCTI (BepxHd Meka 95% « 116,2  116,9 115,1 112,5 106,7 103,3 97,2 92,2 1135
iHTepBaJy), ib, IBA

Po3paxyHok KopeKkuii Ha CnpsiMo8aHicms UNpomiHo8aHHs (Dc), OB:

9;HHE‘;;TOPOBHHKYTBHHpOMlH‘OBaH' 12,56 12,56 | 12,56 12,56 12,56 12,56 12,56 12,56 12,56

Dc — KOpeKIrid Ha CIIPSIMOBAaHICTh BU-
POMIHFOBAHHS, 71 0,00 A 0,00 0,00 0,00 | 000 0,00 0,00 0,00 0,00

P0o3paxyHOK 3HUMNCEHHS PIBHI8 3 PAXYHOK:
Bnaue dusepezeHuil

d — pmilficHa BificTaHb BiJ /pKepesia o
mpuiiMaua, M 1250,0 1250,0 1250,0 1250,0 1250,0 1250,0 1250,0 1250,0 1250,0

dy — pedepeHTHa BifcTaHb (=1 M) 1,00 1,00 100 1,00 100 1,00 1,00 1,00 1,00

Agiy — TIO0CJIaGJIEHHS 32 PAXYHOK JIUBEp-

TeHITii — TOUKOBe IpkepeJto, B(A) 72,94 72,94 72,94 72,94 72,94 72,94 72,94 72,94 72,94
3amyxaHHs 8 ammocghepi, 06(A)

d — pilficHa BifCTaHb Bif [pKepesa [0
npHEMaua, M 1250,0 1250,0 1250,0 1250,0 1250,0 1250,0 1250,0 1250,0 1250,0

oatm — Koe@iITieHT 3aracaHHd B aTMOC-

¢epi (10 rpax.C, 70% BosoricTs), 15/ 0,10 0,40 1,00 1,90 3,70 9,70 32,80 117,00 1,90
KM

Aatm, b 0,13 0,50 1,25 2,38 4,63 12,13 41,00 146,25 2,38
Bnaue rpyHmy
As (6115 dxcepena)

Gs 0 0 0 0 0 0 0 0 0

hs 298,5 298,5 298,5 298,5 298,5 298,5 298,5 298,5 2985

dp 861,9 861,89 861,89 861,9 861,9 861,89 861,9 861,89 861,9
-1,5

a"(h) 1,5

b”(h) 1,5

c”(h) 1,5

d’(h) 1,5

As, 1B -15 | -15  -15 | -15 | -1,5  -15  -15 | -1,5 | -1,5

Ar (no6ausy PT)

Gr 0 0 0 0 0 0 0 0 0

hr 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5

dp 861,9 861,89 861,89 861,9 861,9 861,89 861,9 861,89 861,9
-1,5

a"(h) 1,5

b”(h) 1,5

c’(h) 1,5
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3akiHueHHs mabauyl 6

PiBHi 3ByKOBHX THCKIB Ta iX 3HW)KeHHs, AB, B OKTaBHUX

KpHTepii ZUI1s po3paxyHKy CMyTaX 3 Cepe/{HLOreOMeTPHYHMMH 3HAYEHHAMM YacToT, [ 1pA
63 125 250 500 1000 2000 4000 8000
d”(h) 1,5
Ar, nb -15 -15 | -15 -15  -15 -15 -15 -15 -15
Am (midc dxncepesom ma PT)
dp 861,9 861,89 861,89 861,9 861,9 861,89 861,9 861,89 861,9
hs 298,5  298,5 298,5 | 298,5 298,55 298,5 2985 298,5 298,5
hr 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
30*(hs+hr) 9000 @ 9000 | 9000 @ 9000 | 9000 @ 9000 @ 9000 @ 9000 @ 9000
q 0 0 0 0 0 0 0 0 0
Gm 0 0 0 0 0 0 0 0 0
Am, nb 0 0 0 0 0 0 0 0 0
Agr” -3 -3 -3 -3 -3 -3 -3 -3 -3
Kgeo 1,00 | 1,00 1,00 1,00 1,00 1,00 | 1,00 1,00 @ 1,00
Agr -3,00 -3,00 -3,00 -3,00 -3,00 -3,00 -3,00 -3,00 -3,00
A — CymapHe 3HIKeHHd, 1b 70,1 70,4 71,2 72,5 74,6 82,1 110,9 216,2 72,3
OuikyBaHi piBHi B PT, 15, 1bA 46,1 @ 46,5 439 40,0 32,1 @ 21,2 @ -13,7 -124,0 41,2
JlorrycTHMi piBHI Ha IPHJIEIJIH TepHu- 60 59 45 40 36 34 33 32 45
TOpil, HiY
BigHOCHO JOITyCTUMUX PiBHIB -13,9 55  -1,1 0,0 -3,9  -12,8 -46,7 -156,0 -3,8
Cmet, 1b 0 0 0 0 0 0 0 0 0
Ta6surs 7. Pe3ysibTaTH BUMIpiB pPiBHIB 3BYKY Ta 3BYKOBHX THCKIB Bif Typ6inn WTU 5,2-140
Ha HAMO/MIDKYHUX CeJIbOUITHUX TEPUTOPisAX Ta iX ririeHiuHa omiHka
PiBHI 3ByKOBHX THCKiB B OKTaBHHUX PiBHSIX 3 TeOMEeTPUYHHMH
Cesmmme 3HAa4YeHHsIMH 4acToT, I'1: NBA
63 125 250 500 1000 2000 4000 8000
Cesuiie B 48,6 | 51,4 436 39,5 | 315 33 30,3 27,1 @ 422
Jlo11. piBHI, Hi4, 1B, TBA 60 52 45 40 36 34 33 32 45
BigHOCHO [1011. piBHIB, HiY -114 -06 -14  -05  -45 -10 -2,7  -49 -28
Cennie L 51,3 49 42,6 43,8 425 311 27 28 45,7
doHOBUI piBeHb, IeHb, 1B, 1BA 44 38 34 32 30 27 24 21 35,3
bes ¢ony, nens 1B, 1BA 50,4 48,6 42,0 43,5 42,2 290 24,0 27,0 45,2
Jlo11. piBHI, TeHb, 1B, 1BA 67 60 54 49 46 44 43 42 55
BimHOCHO f011. PiBHIB, leHb -16,6 -114 -120 -55 -3,8 -15,0 -19,0 -15,0 -9,8
doHOBUI piBeHb, HiY, 1B, 1BA 38 37 30 28 27 23 20 18 31,8
bes ¢pony, Hiu 1B, 1A 51,1 48,7 424 43,7 424 304 26,0 27,5 455
Jo1. piBHi, HiY, 1B, 1BA 60 52 45 40 36 34 33 32 45
BigHOCHO [OII. PiBHIB, HiY -89 -3,3 -26 3,7 6,4 -36 -7,0 45 0,5
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3aKiHUeHHS madbauui 7

PiBHi 3ByKOBHX THCKIiB B OKTaBHHX PiBHSX 3 TeOMETPUYHUMHU

3Ha4YeHHsIMH 4acToT, I'1i:

Cesmuie IBA
63 125 250 500 1000 2000 4000 8000

Cesue I 42,6 36 314 | 314 324 31,8 258 268 375
Jlo11. piBHI, HiY, 1B, TBA 60 52 45 40 36 34 33 32 45
BigHOoCHO fo11. piBHIB -17,4  -16,0 -136 -86 -36 -22  -7,2 52  -75
Cemuie K 344 323 303 343 365 332 284 274 400
Jor11. piBHI, Hi4, IB, 1BA 60 52 45 40 36 34 33 32 45
BigHOCHO [0II. piBHIB -26 19,7 -14,7 5,7 0,5 -0,8 -46 -46 -5,0

PesysibTaTy BUMIpPiB PiBHIB 3BYKY Ta 3BYKOBUX
THUCKIB Biff Typ6inu WTU 5,2-140 Ha HaUOIHIKIUX
CeJIbOUIITHUX TePUTOPISIX II0Ka3aaIu HaCTyIIHE.

Cesuinie B. PiBHi 3ByKOBUX THCKIB i piBeHb 3BY-
Ky BiamoBifarwTs BuMoraMm JCH Ne 463-2019 mis
JIEHHOT'0 Ta HiYHOTO0 Yacy J00u.

Cesuinie L. 3adikcoBaHO IepeBUIIIEHHS [OIIYC-
THMOTO0 PiBHS 3BYKOBOTO THUCKY B OKTaBHIN CMYy3i
500 I'rg (@1t HivHOTO Yacy fnobu) Ha 3,7 nb; 3adik-
COBAHO IIePeBHUIIeHHS JOITyCTUMOI0 PiBHS 3BYKO-
BOTO THCKY /IS HiYHOTO Yacy 00U, B OKTaBHIH
cMy3i 1000 T’y Ha 6,4 0b; piBeHb 3BYKY IIEPEBUIILYE
JOIIyCTUMUM [UIs1 HIYHOTO 4acy no6u Ha 0,5 mbA
[8-10, 13].

Cesuine I. PiBHI 3ByKOBUX TUCKIB i piBeHb 3BY-
Ky He IlepeBUINYIOTL BuMoru /ICH 463-2019 piis
JIEHHOTO Ta HIiYHOI0 Yacy J00u.

Cesuirie K. PiBHI 3ByKOBHUX THCKIB i piBeHb 3BY-
Ky He IlepeBUINYIOTH BUMoru /ICH 463-2019 s
IeHHOT0 Ta HiYHOTO0 Yacy J00u.

OTpuMaHi pe3yJbTaTH CBiA4YaTh, 1110 aKyCTHUY-
HUU BIIUB BITPOBUX TYPOIH BEIMKOI ITOTY>KHOCTI
CYTTEBO 3aJIe’KUTh He JIUIIEe BiJl TeOMETPUYHOL
BiJICTaHi 10 >KUTJIOBOI 3a0ym0BH, a 1 BiJ MOEN-
HaHHS pesibeHUX Ta MeTEeOPOJIOTIYHUX UNHHU-
KiB. BcTaHOBJIEHO, 1110 IIPU BifcTaHi 913 M Bifx
BEY WTU 5,2-140 10 HaMOJIMKUO0I CeJbOUITHOI
TepuTOopii (cesuine L) po3paxyHKOBIi Ta paKTUUIHI
PiBHI IITyMy ITepeBUILYIOTH HOPMaTHUBHI 3HaUeHHS
[UIS HIYHOTO Yacy f06H, HacaMIlepe] y CepelHbO-
4yacToTHOMY Aiarta3oHi 250-1000 I'tx. Came 11eH mia-
11a30H, 3a JaHUMU Cy4aCHUX NOC/IiKeHb, € Hal-
OLIBII 3HAUYIITUM 11 QOPMYyBaHHS Cy0’eKTUBHOTO
IUCKOMOOPTY, IIOPYIIIEeHDb CHY Ta CKapr HaceseH-
H4, sIKe IIpokuBae 1o6snsy BEC [8-10]. OTpuMaHi
pesysIbTaTH y3ropKyIThCI 3 JTaHUMU MIKHApPOZ-
HUX JOCTiIKeHb 100 He0OXiTHOCTI 36L/IbITIeHHS
CaHiITapHUX BificTaHeHU JJId Cy4yaCHUX TypOiH II10-
TY>KHICTIO IT0Haz, 5 MBT.

[TopiBHSIHHS pe3yJIbTaTiB MaTeMaTUYHOIO MO-
nearoBaHHA 3a ISO 9613-2 i3 pesysnbTaTaMHu Ha-
TYPHHUX BUMIipIOBaHb I0Ka3aJIo JOCTaTHbO BHCO-
KY BIZITIOBITHICTH IIPOTHO30BaHUX Ta GAaKTUUHUX
PiBHIB 3BYKY Ha CeJIbLOUIITHNX TePUTOPiax. Ile mix-
TBEP/DKYE MOIIBHICTh BUKOPUCTAHHS 3a3Haue-
HOI METOAVKH JJI1 IIPOTHO3YBaHHS aKyCTUYHOTO
BBy BEC Ha eTarlli IIpPOEKTYBaHHS Ta OI[iHKU
BILUIUBY Ha JOBKi/LIA. Pa3oMm i3 TUM pe3ysbTaTh
IOCJIKeHHS CBiT4aTh, 10 /I TIpChKUX Ta IIepe-
CiueHUX TePUTOPIMH, [ie iCHYIOThH 3HAYHI Ileperagu
BHCOT MK MaWgaHuuKaMu BEY Ta >KHTJ/IOBOIO
3a0y/I0BOI0, PO3PaxXyHKOBI MOesIi ITIOTPeOYIOTh
000B’13K0BOI BepudiKaIrii NUIsIXOM HaTypHUX BU-
MiproBaHb. ITofi6HUN MiAXiT PeKOMeHI0BaHUU
TakoXX y po6oTi Bowdler & Leventhall [11], ge Ha-
TOJIOIITYETHCS Ha HEeOOXiTHOCTI IT0eAHAHHS iHCTPY-
MEeHTaJIbHUX BUMIPIB i3 IIPOTHO3HUMU MOJEJIIMU
IJIS1 OIIHKY PU3UKIB BIUIMBY IIIYMY BIiTPOTYpOiH
Ha HaceJIeHHs.

Oco6JiBYy yBary CJif 3BepHYTH Ha Te, 1110 Ha-
BITh HE3HAYHI IIepeBUINEHHS HOPMAaTUBHUX PiB-
HIiB IIIyMy y HIiYHUN Yac MOXYTb MaTHU CyTTEBE
ririeHiyHe 3Ha4YeHHS. 3TiJHO 3 PeKOMEHAAIIIMHU
BcecBiTHBOI opraHisaliii 0XOpOHU 3[0POB’s, XPO-
HIYHUH BIUIUB HIYHOTO IIyMYy 3JaTHUU COPUYU-
HSITH IIOPYIIIEHHS CHY, HiIBUIIIeHHS PiBHA CTpecy,
PO3BHUTOK CepIieBO-CYAUHHUX PO3JajiB Ta 3HU-
JKeHHS$ KOCTI1 KUTTS HacesJeHH [1, 8]. V mpose-
JIEHOMY J0CJIi/PKEeHHI IIepeBUIIIeHHS TOITYCTUMUX
PiBHIB 6ysH 3adikcoBaHi caMe y HaHOIMKIOMY
o BEY cesmmii L, Tofi SIK y HaceJIeHUX ITYHKTAX,
posTalroBaHUX Ha BifcTaHsax moHax 1000-2500 M,
HOPMAaTHUBHI II0Ka3HUKHU JOTPUMYBaJINCh. 1]e -
TBep/)Kye BU3HaUaJIbHe 3HaUEHHSI CaHITapHOTO
PO3PHUBY K OCHOBHOTO IIPOQITaKTUUHOTO 3aX0y
MiHiMisanil ITyM0BOro HaBaHTa>KeHH Bif BEC.

BcraHOoBJIeHA 3a pesysbTaTaMH [JOCIiKeHHS
MiHiMasibHa BifcTtadb 1250 M Mmi>k BEY WTU 5,2-
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HA AKYCTUYHUW CTAH HAVBIV>KYMX HACENIEHUX MYHKTIB

140 Ta >KUTJI0BOIO 3a0y/I0BOIO 3abe3reuye qoCsr-
HeHHS JIOIyCTUMUX PiBHIB IIIyMy 3 ypaxXyBaHHIM
pO3IINpeH0l HEBU3HAYEHOCTI BUMipIOBaHb Ta He-
CIIPUSATINBUX MeTE0POJIOTIYHUX YMOB IIOIIHUPEeH-
H4 3ByKy. OTpUMaHi pe3yJIbTaTh MO>KyTh OYTH BU-
KOpPHCTaHI IpH PO3Po06ITi caHIiTapHO-TirieHivHUX
BUMOT 10 IPOEKTYBaHHs cydyacHUX BEC BesrKoil
TIOTY>KHOCTI, & TAKOXK Y IIPOIfeAypax OIliHKU BILIU-
BY Ha JJOBKIJLJIA Ta IJTAaHYBaHHS CeJTbOUIITHUX Te-
PUTOpi.

BHCHOBKH

1. V pesysibTaTi IIpOBeIeHUX HAaTYPHUX aKyC-
TUYHUX BUMIPIOBaHb Ta PO3paxyHKiB BCTaHOBJIE-
HO, 1[0 CepefHil piBeHb 3BYKY BiTPOBOI Typb6iHU
WTU 5,2-140 ripu IIBUAKOCTI BiTpy 10 M/c cTaHo-
BUTH 57,5 nBA, a piBeHb 3BYKOBOI IIOTY>KHOCTI —
111,542 nBA.

2. BusHaueHo, 1110 IIpHU BifcTaHi 913 M Big BEY
10 HaWOJIMKYOl ceslbOUITHOI TepUTOpii IMporHo-
30BaHi Ta ¢aKTHUYHI PiBHI 3ByKOBOTO THCKY IIe-
PEBUIYIOTh AONYCTHUMIi 3HAUYEHHS [JIJISI HIYHOTO
yacy no6u B OKTaBHHUX cMmyrax 250-1000 I'm, a
PiBeHE 3BYKYy IIepeBHIIlye HOpMaTHUBHE 3HAaUEHHS
Ha 0,5 1BA.

3. PesynbpTaTH HaTypHUX BUMipHOBaHb y Ha-
CeJIeHUX IIYHKTAaX, PO3TalllOBaHUX Ha BifCTaHAX
noHax 1000 M Big BEY, 3acBigunin 3HUKeHHS
PiBHIB IITyMOBOT0 HaBaHTAa)KeHHS [0 BEJIMYUH,
110 IlepeBa)kKHO BixmoBifgarTh BuMoram /[ CH
Ne 463-2019.

4. IlopiBHAJILHUU aHaJi3 pe3yabTaTiB HaTyp-
HUX BUMIPIOBaHb Ta PO3PAaxyHKIB 3a METOUKOI0
ISO 9613-2:2024 migTBEpAUB AOCTATHIO LOCTOBIp-
HICTh IIPOTHO3HOI MOJIEJTI /IS OIiIHKY aKyCTUUHO-
I'0 BIUIMBY BiTPOBUX eJIeKTPOCTaHITIN Ha IIPUJIETJIi
CeJIbOUIIHI TEPUTOPIl.

5. BcTaHOBJIEHO, 1110 AJI9 rapaHTOBAaHOIO 3a-
6e3lreyeHHSI HOPMaTUBHUX PiBHIB IIIyMy Ha TepH-
TOPII )KUTJI0BOI 3a0y/I0BU IIPU eKCILTyaTaliil BEYV
WTU 5,2-140 Heob6XiTHUU caHITapHUIN PO3PUB He
MeHIre 1250 M Bif IIeHTPY poTopa BiTpoBoi Typbi-
HHU [0 HaUOJIM>KY0]1 Y)KUTJIOBOI 3a6yI0BH.

6. OTpuMaHi pe3yJabTaTH MOXKYTh OYTH BUKO-
pHiCTaHi 11 yIOCKOHAJIEHHS CaHITapHO-TIirieHiv-
HUX IT/IXO/IB /10 IPOEKTYBAHHA Ta eKCILTyaTallil
Cy4aCHUX BITPOBUX eJIeKTPOCTAHIIN BEJTHUKOI 0-
TY>KHOCTI B YKpaiHi.

REFERENCES

1. World Health Organization. Environmental noise
guidelines for the European region. WHO Regional
Office for Europe, Copenhagen, Denmark; 2018.

Available from: https://www.who.int/publications/i/
item/9789289053563
2.Guski R, Schreckenberg D, Schuemer R. WHO Envi-
ronmental Noise Guidelines for the European Region:
A Systematic Review on Environmental Noise and
Annoyance. International Journal of Environmental
Research and Public Health. 2017;14(12):1539.
doi: https://doi.org/10.3390/ijerph14121539
3.International Electrotechnical Commission. Wind
turbines — Part 11: Acoustic noise measurement
techniques (IEC 61400-11:2012). Geneva: IEC; 2012.
4.International Organization for Standardization.
Acoustics — Description, measurement and assess-
ment of environmental noise — Part 1: Basic quan-
tities and assessment procedures (ISO 1996-1:2016).
Geneva: ISO; 2016.
5.International Organization for Standardization.
Acoustics — Description, measurement and assess-
ment of environmental noise — Part 2: Determination
of sound pressure levels (ISO 1996-2:2017). Geneva:
ISO; 2017.
6.International Organization for Standardization.
Acoustics — Attenuation of sound during propaga-
tion outdoors — Part 2: Engineering method for the
prediction of sound pressure levels outdoors (ISO
9613-2:2024). Geneva: ISO; 2024.
7.Ministry of Health of Ukraine. State sanitary norms
of permissible noise levels in the premises of resi-
dential and public buildings and on the territory of
residential areas (Sanitary Norms No. 463-2019). Kyiv:
Ministry of Health of Ukraine; 2019.
8.Basner M, Babisch W, Davis A, Brink M, Clark C,
Janssen S, Stansfeld S. Auditory and non-audito-
ry effects of noise on health. Lancet. 2014 Apr 12;
383(9925):1325-32.
doi: https://doi.org/10.1016/S0140-6736(13)61613-X
9.Pedersen E, van den Berg F, Bakker R, Bouma J.
Response to noise from modern wind farms in The
Netherlands. J Acoust Soc Am. 2009 Aug;126(2):634—
43.
doi: https://doi.org/10.1121/1.3160293
10.Michaud DS, Feder K, Keith SE. Exposure to wind
turbine noise: Perceptual responses and reported
health effects. Journal of the Acoustical Society of
America. 2016 Mar;139(3):1443-54.
doi: https://doi.org/10.1121/1.4942391
11.Bowdler D, Leventhall G. Wind Turbine Noise.
Multi-Science Publishing; 2011.
12.Bakker RH, Pedersen E, van den Berg GP, Ste-
wart RE, Lok W, Bouma ]J. Impact of wind turbine
sound on annoyance, self-reported sleep disturbance
and psychological distress. Sci Total Environ. 2012
May 15;425:42-51.
doi: https://doi.org/10.1016/j.scitotenv.2012.03.005
13.Schmidt JH, Klokker M. Health effects related to
wind turbine noise exposure: a systematic review.
PLoS One. 2014 Dec 4;9(12):e114183.
doi: https://doi.org/10.1371/journal.pone.0114183
14.Janssen SA, Vos H, Eisses AR, Pedersen E. A com-
parison between exposure-response relationships
for wind turbine annoyance and annoyance due to
other noise sources. Journal of the Acoustical Society
of America. 2011;130(6):3746-53.
doi: https://doi.org/10.1121/1.3653984

2026 o N2 2(119) e« OOBKIN1A TA 34OPOB’A e ISSN (print) 2077-7477  ISSN (online) 2077-7485 41



Cemauuko MN.B., OymaHcbkuin B.KO., lanak C.C., besepxa A.l1., Toy, O.B., Cepatok €.A.

IDKEPEJA ®IHAHCYBAHHA

[locnigmKeHH BUKOHAHO B MeXXaX A0roBipHOI HayKOBO-A0CAIAHOI
po6oTy.

IHOOPMALISA NMPO KOH®JIKT IHTEPECIB
ABTOpW 3a8BNAOTL NPO BiACYTHICTb KOH(IIKTY iHTEPECIB.

BUKOPUCTAHHA TEHEPATUBHOI0
LUTYYHOr 0 IHTENEKTY

lenepatusHmin LI (GPT-5.2, OpenAl, Bepcia 5.2, BUKOPUCTAHUIA
23.05.2026) 3acTOCOBYBABCA BUHATKOBO /11 MOBHOMO pefiaryBaHHA
TekcTy. [IpOMNTN BKAKOYANM 3aNUTU HA CTUNICTUYHY PeAaKTypy.
ABTOpU NepeBipun yBeCb KOHTEHT i MiLTBEPAXKYIOTb AOr0 TOYHICTb,
OpUriHaNbHICTb Ta BIACYTHICTb nnariary.

BIAOMOCTI PO ABTOPIB TA iX BHECOK

CEMALLIKO MeTpo: HayKoBe KepiBHMLTBO, KOHLIENTYani3awis, MeTofo-
noris, fOCNiLKeHHA, (hopManbHKMii aHania, NigrotoBKa NepBUHHOMO
TEKCTY, 3aNy4eHHS (DiHAHCYBAHHS.

ORCID: https://orcid.org/0009-0009-3075-4245

e-mail: pws240653@gmail.com

NIYMAHCbKWIA Bapum: HaykoBe KepiBHWLTBO, JOCTIMKEHHS, Pecypci.
ORCID: https://orcid.org/0000-0003-2704-1649

TAJIAK CranicnaB: 1OCNiMKEHHS, YNOPAAKYBaHHA AaHNX, (hOpManbHuMiA
aHania, pefaryBaHHsa Ta JOONpaLtoBaHHs, afiMiHICTPYBaHHS MPOEKTY.
ORCID: https://orcid.org/0000-0002-9502-7198

BE3BEPXA AHHa: OCNI[KEHHS, yNOpsaAKYBaHHA AaHWX, (hOpMaTbHINA
aHanis, pefaryBaHHs Ta 40O0NpPaLOBAHHSA, aAMiHICTPYBAHHS NPOEKTY,
3aNy4yeHHs (DiHAHCYBaHHS.

ORCID: https://orcid.org/0000-0001-5362-2899

IOl Onekcii: nocnimkeHHs, pecypcu.

ORCID: https://orcid.org/0009-0009-6044-343X
CEPJIHOK €BreH: gocnigpKeHHs, pecypcu.
ORCID: https://orcid.org/0000-0003-4947-6045

Otpumano: 25.05.2026
lMpuiinsTo go apyky: 01.07.2026
Ony6nikosaxo: 15.07.2026

SOURCES OF FUNDING

The study was carried out within the framework of a contractual
research project.

CONFLICT OF INTEREST
The authors declare the absence of a conflict of interest.

APPLICATION OF GENERATIVE
ARTIFICIAL INTELLIGENCE

Generative Al (GPT-5.2, OpenAl, version 5.2, used on 23 May 2026)
was employed exclusively for language editing of the manuscript.
The prompts included requests for stylistic editing. The authors
reviewed all content and confirm its accuracy, originality, and
absence of plagiarism.

AUTHOR INFORMATION AND CONTRIBUTIONS

SEMASHKO Petro: supervision, conceptualization, methodology,
investigation, formal analysis, writing — original draft, funding
acquisition.

ORCID: https://orcid.org/0009-0009-3075-4245

e-mail: pws240653@gmail.com

DUMANSKYI Vadym: supervision, investigation, resources.
ORCID: https://orcid.org/0000-0003-2704-1649

HALAK Stanislav: investigation, data curation, formal analysis, writ-
ing — review & editing, project administration.
ORCID: https://orcid.org/0000-0002-9502-7198

BEZVERKHA Anna: investigation, data curation, formal analysis,
writing — review & editing, project administration, funding acqui-
sition.

ORCID: https://orcid.org/0000-0001-5362-2899

HOTS Oleksii: investigation, resources.

ORCID: https://orcid.org/0009-0009-6044-343X

SERDIUK Yevhen: investigation, resources.
ORCID: https://orcid.org/0000-0003-4947-6045

Received: 25.05.2026
Accepted: 01.07.2026
Published: 15.07.2026

@

()

BY 4.0

42 ISSN (print) 2077-7477 o ISSN (online) 2077-7485  ENVIRONMENT & HEALTH ¢ N2 2(119) * 2026



VIK 614.2:617.7-054.73-083

ornanosi TA AHANITUYHI CTATTI

DOTI: https://doi.org/10.32402/dovkil2026.02.043

JOCTVITHICTD CIIEITIAJIISOBAHOI

OPTAJIBPMOJIOTTYHOI JOIIOMOTH SK ITPOBJIEMA
A1 BUMVIIEHO ITEPEMIINTEHUX OCIb TA BIJ)KEHIIIB

Mosy 3.B.1
Ocaynexko C.B.2
Mepnsepnoscbka H.B.3

TKniBcbKa MicbKa KniHiYHa
oghTanbMonorivyHa nikapHs
«LleHTp MiKpoXipyprii oka»,
M. Kuis, Ykpaina

2HauioHanbHwui
MEeANYHUIA yHiBEpCUTET
imeHi 0.0. boromonbug,
M. Kuis, YkpaiHa

3HauioHanbHa akagemis
MeANYHUX HayK YKpaiHu,
M. Kuis, Ykpaina

3pOCTaHHSA NOLIMPEHOCTI 0 TaNnbMONOriYHOi NATONOrii i3 BiKOM € BU3HAHOK NPO6NemMot0 B GifbLIOCTI
KpaiH CBITY.

METOH) HayKoBOr0 AOCNIAKEHHS CTaB NOLIYK Ta aHani3 OnpuntoAHEHNX B HAYKOBIN NiTepaTypi 0nmcaHmx
perioHanbHUX 0CO6NUBOCTEN ePEKTUBHUX NPOINAKTUYHUX, MEANKO-LiarHOCTUYHUX CTpaTeriii 3a6es-
MeYeHHs PiBHOTO AOCTYNY cnewiani3aoBaHoi 0ghTasbMOIOTiYHOT JONOMOT ANA Pi3HUX BEPCTB HACENEHHS,
0C06MBO A1 BUMYLLEHO NEPEMILLLEHNX 0Ci6 Ta 6iXKEHLIIB.

MATEPIAJIAMW TA METOOAMW pocnimKeHHs cTanu ONpUOAHEH] B HAayKOBIl niTepaTypi pe3ynbrati
HAyKOBMX AOCAIMKEHb 3 NPO6SIEM BUBYEHHSA AOCTYNHOCTI ChewianizoBaHoi opTanbMoOrivHoi AONOMOrK
[N9 BUMYLLEHO nepeMiLLieHnx 0Ci6 Ta 6iXeHLLiB, a TAKOX Pe3ynbTaTiB pO3p06KM Ta peanisallii perioHanbHuX
iHiLiaTMB B Pi3HUX KpaiHax CBITY ANd ii NOKpaLleHHA. B focnigKeHHi BUKOPUCTAHO METOAN: CUCTEMHOMO
nigxony; 6i6nioceMaHTUYHNIA; KOHTEHT-aHaNi3y; CTPYKTYPHO-NOFIYHOr0 aHaniay.

PE3YJIbTATW. OnpuntofHeHniA B HayKOBIA NiTepaTypi AOCBIA Pi3HMX KPaiH CBITY EMOHCTPYE, L0 B YMO-
BaX KPU30BMX CUTYaLiN nepef CUCTEMOK OXOPOHM 340POB’A NMOCTA0Th HAaranbHi Npo6siemMu, NoB’A3aHi i3
CaHiTapHUM 61aronoslyq4sM, HaJaHHAM HEeBiAKNagHOI JONOMOrM Npu TpaBMax, NMOPAHEHHAX, po3nagax
MCUXIYHOr0 340POB’A Ta 3ar0CTPEHHAX XPOHIYHUX HeiHdeKUinHuX xBopo6. Mocnyru cnewianisoBaHoi
0dTaIbMOOTIYHOT JONOMOTM BIAX0AATb HA APYrOPAAHMIA NiaH. Pa3om 3 TUM, ABOCTOPOHHE MOPYLUEHHS
30Dy, HaBiTb NErkoro CTyneHw, LOBEAEHO BMNIMBAE HA PU3NK CMEPTHOCTI (3pocTae Ha 40,0% npoTdrom
10 HacTynHWX pOKiB B MOPIBHSAHHI i3 NOAbMW aHANOrYHOrO BiKy 6€3 LiarHOCTOBAHWUX MOPYLUEHb 30pY),
CNpNSE CKOPOYEHHIO PO3PUBY B NOKA3HUKAX CMEPTHOCTI, HEraTUBHO BNIMBAE HA KOMMOHEHTU AKOCTI XUTTS.
BpaxoByto4u 0C065IMBI YMOBM, NOB’A3aHi i3 OTPUMAHHAM CcTaTyCy 6iXKeHU ab0 BUMYLUEHO nepeMmilleHoi
0C00K, B pi3HKUX KpaiHax CBITy 3anpoBafyXeHi pi3Hi Nigxoam A0 opradisaLii HagaHHA 0g)TaNbMOOTiIYHOT
JONOMOrM UM KaTeropism HaceneHHs.

BUCHOBKW. BpaxoByto4un Haf3BuyaiiHy BaXNNUBICTb (hOPMYBaHHSA Ta 36€peXeHHs 340POBUX 30POBUX
(OYHKLilA B Pi3HUX BIKOBUX rpynax HaceneHHs, 0C06/1MBO0 KaTeropieto HaceneHHs CTalTb BUMYLLEHO nepe-
MilLleHi 0co6u, BKEHLL, K HapaXXaK4nchb Ha KOMNMEKC HaranbHUX NOBYTOBNX Ta COLiaNIbHO-EKOHOMIYHNX
npo6nem, BiACyBaTb NOTPeOY NPOXOLKEHHA NPOINAKTUYHOro 0(PTaNbMOMOTIYHOMO OrNALY Ha ApYruii
nnaH. Ornsaa cy4acHoi HayKoBOI NiTepaTypu 4OBOANTL 3POCTAHHA aKTyanbHOCTI JOCNIMKEHb 3 PO3POOKU
Ta anpobalii Mean4yHNX TeXHONOrIA Ta MeTOAIB NiABULLEHHS AOCTYNHOCTI 0hTanbMONOri4HOi JONOMOrN
came AN Li€i KaTeropii HaceneHHs.

KINHY0BI CNOBA: goctynHicte 0ghTanbMon0ryHOI JOMOMOI, BUMYLLEHO MEPEMILLEHI 0C00M, BIXKEHLI.

ACCESSIBILITY OF SPECIALIZED OPHTHALMOLOGICAL CARE
AS A PROBLEM FOR INTERNALLY DISPLACED PERSONS AND REFUGEES

Povch Z.V.1
Osaulenko S.V.2
Medvedovska N.V.3

TKyiv City Clinical
Ophthalmological
Hospital «Center
for Eye Microsurgery»,
Kyiv, Ukraine

2Bogomolets National
Medical University,
Kyiv, Ukraine

3 National Academy
of Medical Sciences
of Ukraine,

Kyiv, Ukraine

The increasing prevalence of ophthalmic diseases with age is a recognized problem in most countries
around the world.

THE AIM of this study was to identify and analyze regional characteristics of effective preventive and
medical-diagnostic strategies described in the scientific literature to ensure equal access to specialized
ophthalmological care for various segments of the population, particularly those who have been forced
to become displaced persons and refugees.

THE MATERIALS AND METHODS of the study consisted of the results of scientific research published in the
scientific literature on the issues of studying the accessibility of specialized ophthalmological care for internally
displaced persons and refugees, as well as the results of the development and implementation of regional
initiatives in various countries around the world to improve it. The study employed the following methods:
the systematic approach; bibliosemantic analysis; content analysis; and structural-logical analysis.

RESULTS. The experience of various countries around the world, as documented in the scientific literature,
demonstrates that in crisis situations, the healthcare system faces urgent challenges related to public
health, the provision of emergency care for trauma, injuries, mental health disorders, and exacerbations
of chronic noncommunicable diseases. Specialized ophthalmological care takes a back seat. At the same
time, bilateral visual impairment, even of mild severity, has been shown to increase the risk of mortality (by
40.0% over the next 10 years compared to people of the same age without diagnosed visual impairments),
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contributes to a narrowing of mortality rate disparities, and negatively impacts quality-of-life indicators. Given the specific circumstances
associated with obtaining refugee or internally displaced person status, various countries have adopted different approaches to organizing

the provision of ophthalmic care for these populations.

CONCLUSIONS. Given the critical importance of developing and maintaining healthy visual function across different age groups, internally
displaced persons and refugees constitute a special category of the population; faced with a range of pressing daily and socio-economic
challenges, they tend to prioritize preventive ophthalmological examinations as a lower priority. A review of the current scientific litera-
ture demonstrates the growing relevance of research into the development and testing of medical technologies and methods to improve
access to ophthalmological care specifically for this population group.

KEYWORDS: access to ophthalmological care, internally displaced persons, refugees.

I3 BikOM 3pocTae MOIIUPEeHICTh 0PTaTIbMOJIO-
riudoi nmaTosiorii. CydacHi HayKOBi JOCTi>KEHHS
IOBOJSITH, 1[0 JOBTOTPHUBAJIE IIOPYIIEHHS 30PYy
BILUIMBA€E Ha TPUBAJIICTh KUTTSI Ta MOTO SIKiCTh
[7, 10]. CraH QyHKITIOHYBaHHS 30pOBOT0 aHaJIi-
3aTopa, IIOYMHAKYHU 3 JUTAYOI0 BiKy, BU3HAUAE
Helipo(isiosorivyHUN pO3BUTOK Ta 34aTHICTH 0BO-
JIOZiBaTH HaBUUKaMHU PYyXY, CIILJIKyBaHHS 3 O[THO-
JITKaMu Tomio [24].

OIHOYAaCHO 3 1M, pe3yJIbTaTH peastisariii mpor-
pamu «VISION 2020: IIpaBo Ha 3ip: aHaJsi3 4
IOCTIPKEeHHS IJI06aJIbHOTO TSATaps XBOpoO» mepe-
KOHYIOTh ¥ MO>KJIUBOCTi e(peKTUBHOTO JIiKyBaH-
HA IepeBa)kKHOI 61IbIIOCTI 0QTATBMOJIOTIYHUX
xBopo6 [11, 15]. OxpeMi HayKOBIIi B pi3HUX Kpai-
Hax CBITY F'OCTPO BUCTYIIAIOTH IIO0 MOITHEHOCTI
CKPUHIHTY IIOPYIIIeHb 30pY, apTyMeHTYHUH HOro
IIMPOKE 3aIIPOBa/PKEHH, IIOUNHAIYH 3 JUTSIUOTO0
BIKYy TUM, 1110 CBOEYACHICTh BHUSIBJIEHHS 0TaIbMO-
JIOTIYHOI ITaTOJIOTII i3 3aCTOCOBAaHUMMU Cy4aCHUMU
MeTo/ilaMHU Il JIiIKyBaHH, epeKTUBHO [03BOJIAIOTH
moIlepeUuTH He3BOPOTHI BTpaTH 30py [5, 6]. 3 iH-
moro 60Ky, HayKOBITi 3 Besiko6puTaHii, ABCTpa-
gii, CHIA Ta HifgepsiaHIiB 06TOBOPHOIOTE HU3BKY
€KOHOMIUHY epeKTUBHICTh 3aIIpOBa/KeHH 6ara-
TOKOMIIOHEHTHOI CKpUHIHTOBOI IIEpeBipKU 30py B
YMOBAax 3aKJIa/iB IepPBUHHOLI MEJUYHOI OIIOMOT'H
y 0Ci6 cTapIIux BiKOBUX I'pyIl [6].

BuBueHi Ta onucaHi B HayKOBi# jiTepaTypi
$aKTOpH PU3HKY, BKIHOYAKYM B3aEMOIIOENHAHHS
¢$aKTOpiB BiKy, COIliaJIbHO-eKOHOMIUHUX YMOB,
KyJIbTYPHUX Ta WMIKIJJIMBUX 3BUYOK, CTaTi, TUILY
3aMHSTOCTI, IIpaIleBJIaIITyBaHHA, X000i, BUHHUK-
HeHHs Ta Iepebiry XpoHIYHUX HeiHQeKI[IMHUX
XBOP00, 0COO/TUBO TaKUX SIK ITyKPOBUM TiabeT, —
€ Iy>Ke po3pisHeHuMU [17, 18, 21-23].

CyuacHi 0CO6JTMBOCTI 3HAYHOTO HOIIHUPEHHS
udpoBisariii i3 3aCTOCyBaHHSIM IIITY4YHOTO iHTe-
JIEKTY BIUIMBAIOTh Ha ITOIIUPEHHS AUCTAHITITHUX
$opM 0CBITH, 3aUHATOCTI, CHIJIKYBaHHS, 1110 BILIU-
Bae He JUllle Ha QpisUUHe i IICUXiYHe 3J0POB’d, a U
CIIPUYMHSE 0COOJIMBe HaBaHTAaKeHHs Ha OpraH
3opy [5, 27].

MeTa gociaimxeHHA. MeT0I0 HAIIOro AOCIiI-
JKeHHS CTaB IIONIYK Ta aHaJi3 ONpHISHEHUX

B HAyKOBil JiTepaTypi OMCcaHUX perioHaJbHUX
oco6ymBoCTeN ePeKTUBHUX NPOPITaKTUIHUX,
MeIVKO-IiarHOCTUYHUX CTpaTerill 3abe3neyeHHs
PIBHOTO AOCTYILy cHelliayjizoBaHoi 0pTaabMOJIO-
TiYHOI JOTIOMOTH [JIS Pi3HUX BEpCTB HacCeJeHHd,
0CO0JIMBO 11 BUMYVIIIEHO IepeMIIlleHHUX 0Ci6 Ta
Oi>KeHITiB.

OF’€KT, MATEPIAJIH
I METOAH AOCILPKEHHS

MartepiastaMu AJ1s1 JOCJTIKeHHSI CTaJd OIIpPU-
JIIOJHEHI B HAYKOBIH JIiTepaTypi pe3yJabTaTHU Hay-
KOBUX JIOCJTIKeHb 3 IIP06JIeM BUBUEHHS JOCTYII-
HOCTI crerfiajisoBaHoi opTaIbMOJIOTIYHOI J0TI0-
MOTH JIJISI BUMYIIIEHO ITepeMilleHUX 0cib Ta 6ikeH-
I1iB, & TAKOJK pPe3y/IbTaTiB PO3POOKHU Ta peaJsiisariii
perioHasIbHUX iHIIaTUB B Pi3HUX KpaiHax CBITY
IUTA 11 moKpaleHHs. [JJoCITHeHHS MEeTH JOCIiHKEH-
H$I BUMarajo BUKOPHUCTaHHS 3araJlbHOHAaYKOBHUX
Ta CIeIfiaJbHUX MeTO/IiB JOCTIi/PKEHHS, 30KpeMa:
MEeTO/T CHCTEMHOTO Tixo/y; 6i6/1ioceMaHTUUHUY;
KOHTEHT-aHaJIi3y; CTPYKTYPHO-JIOTIYHOTO aHaJIi-
3y. MeTof, CHCTeMHOTO ITi/IX0/Ty 3aCTOCOBAHO JJIS
aHaJIi3y 3aCTOCOBAHUX pPerioHaJIbHUX HiXOIB 10
IIOKpallleHHs JOCTYIIHOCTI 0)TaIbMOJIOTIUHOI [10-
TIOMOTIH [JIs1 0COGJIMBUX I'PYII HaCeJIeHHs, TAKUX SIK
BUMYIIIEHO IIepeMiltieHi ocobu Ta 6ikeHIri. bibsrio-
CEMaHTUYHUM MeTO[| 3aCTOCOBAHO [JI1 BUBUEHHS
BITUM3HSIHOIO Ta CBITOBOI'O KOHTEHTY IIIO/I0 JOC-
Bify, HAQYKOBUX ITiZTXO[iB /10 BUPIIIIeHHS AOCII/DKY-
BaHOI mpobseMu. MeToAu KOHTEeHT-aHaJIi3y Ta
CTPYKTYPHO-JIOTIYHOTO aHaJIi3y 3aCTOCOBaHI I
BUBUYEHHS 3MICTY JIiTEpaTypHUX [HKepeJ II070
aHaJIi3y pe3y/bTaTiB 3aIpOBa/KeHHS 3MiHEHUX
OpraHi3aliHUX IIAX0AIB 10 HaZ[aHH CIIelliajli3o-
BaHOI MeIMYHOI IOIIOMOTH BUMYIIIEHO IIepeMillie-
HUM 0co6aM Ta 6KeHIsIM, 30KpeMa B YaCTHHI I10-
KpallleHH4 11 JOCTYITHOCTI Ta peaJiisariil cydacHUX
MeJUKO-TIPOQILITaKTUYHUX CTPaTeril 30epesKeHHS
0 TaTILMOJIOTIYHOTO 30POB’SL.

O6pobka aHUX: IPOTOKOJ CUCTEMAaTUUYHOIO
orany GopMyBaHHS IIEPBUHHOIO MaTepiasy Iie-
penbavaB IIOKPOKOBUM MOINYK, Bifbip, pedepy-
BaHHS Ta aHaJIi3 0NMyOJIIKOBAaHUX pe3yJbTaTiB
HayKOBUX JOCIIPKEHb, OTPUMaHUX 3 BiTKPUTUX
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JOCTYTHICTb CMELIA/IIZOBAHOI O®TA/IbMOJIONYHOI LOMNOMOT
AK TIPOBJIEMA OJ14 BUMYLLEHO MEPEMILLEEHNX OCIB TA BI>XEHLLIB

iHpopMarniiHux pecypciB PubMed, Google Scholar,
a TaKoX 3 OQIIiMHUX CalTIiB i3 3aKOHOLABCTBOM
Vkpainu, CiioBayuuHU, YropIuHYU, PymMyHIil Ta
[Mose1i. Bei BoHUM 6ysH 3i6paHi, cucTeMaTHU30BaHi
Ta IIpOoaHaJIi30BaHi i3 3aCTOCYyBaHHSM BUII[eHaBe-
IeHUX METO/IB IOoCaipKeHHd. IIo1yK BifoyBaBCs
3a KJIIOUOBUMHU CJIOBAMHU «BUMYITIEHO TTepeMiliie-
Hi 0cobm», «BI>KeHIIi», «JOCTYIIHICTh 0PTaTIbMO-
JIOTiYyHOI mormoMoru». YacoBa IJIMOUHA IIOIIYKY
ckiagasa 2017-2026 poku. 13 sarajbHOI KiJTbKOCTL
107 mKepeJt micjigd OPOYUTAHHS 3aTOJIOBKIB OYJI0
BificiTHO 27, a Irics aHaJTi3y 3MicTy abCTpaKTiB
OyJ10 BificisiHO I1Ie 53 mKepera.

PE3VJIBTATH AOCII/KEHHA

B CBITI 3poCTae KUIbKICTh JIFOMIEN, SKI II0TepIia-
I0YH Bifi TOpPYyIIeHb QYHKIIN 30PY, IPOIOBXKYIOTh
He 3BepTaTHCA 32 0QTaIbMOJIOTIYHOIO TOIIOMO-
row. [I[ppurHaMU TakKol II0BENiHKU He 3aBXKAU €
00Me’KeHIiCTh pecypcCiB mallieHTiB, cepes iHITHX
0ap’epiB CBOEUACHOTO OTPUMAaHHI 0QTaTbMOJIO-
I'iYHOI JOTIOMOTH BKa3yeThCd HefocTaTHA iHQop-
MOBaHICTh, ePillUT 3HAHb IIPO PAKTOPU PUSUKY
Ta IIepIli IPosIBU 0PpTaIbMOJIOTIYHOTO 3aXBOPIO-
BaHHA [1, 4, 11, 13].

OHOYaCHO 3 ITUM, Ha TJIi 30iIbIIIeHHS YK CeTh-
HOCTi HaceJIeHHS B II0O€THAHHI i3 CBITOBUMU TeH-
IEeHI[IIMU [0 «IIOCTapiHHS» HaCeJeHHs Ta 3POocC-
TaHHS CepelHbOI OUiKyBaHOI TPUBAJIOCTI YKUTTH,
IPOAOBIKYE 3POCTATU KIIBKICTh JIFOAEN 3 BaKKU-
MU i ITIOMipHUMU OPYIIIeHHAMU 30pY (3 159,9 MutH
B 1990 pomi o 216,6 mutH B 2015 pori) [3, 9]. Buss-
JieHa 3HaYHa HEPIiBHICTh Ta 0OIPpyHTOBAaHa II0Tpe-
0a y IIOKpallleHHi JJOCTYITHOCTI 0pTaIbMOJIOTIY-
HUX IIOCJIYT JIJIT MEIITKaHIB Ci/TbCHKOI MiCI[eBOCTI,
a TaKOXK B I'pylax Majo3abesreueHNX BepCTB Ha-
CeJIEHH$, 10 IKUX BiJfHeCeHi i BUMYIIIEHO Iiepe-
MmilreHi ocobu Ta 6i>keHrti [12].

JlocBizm KpaiH CBITYy IEMOHCTPYE, 1110 B yMOBax
aKTHBHOIO 30pOMHOI0 KOHQJIIKTY, BiJf IKOTO IIO-
Tepnae VKpaiHa Ta B iHIIMX KPU30BUX CHUTYaITi-
gax (emizemil, CTUXiMHI JiMXa, TyMaHiTapHI KpU3U
TOLLI0) IIepef CHCTEMOI0 0XOPOHU 3[0POB’S I10CTa-
I0Th HarajJbHi IIpo6JieMH, IIOB’g3aHi i3 caHiTap-
HUM 06JIaroIoJayYdsiM, HaJaHHAM HeBiIKJIaqHOI
IOTIOMOTH IIPU TpaBMax, HIOpPaHEHHSX, po3Jaiax
TICUXIYHOTO 3[JOPOB’SI T 3arOCTPEHHIX XPOHIYHUX
HeiHQeKIIHHUX XBOP006, 3 IKUMHU HaWdacTille
3BepTaeThCs HaceJleHHS 0 MeJUYHIX 3aKJIa/liB B
TaKUX CUTyalisax [2].

PaszoM 3 TUM, ABOCTOPOHHE IIOPYIIEHHS 30DY,
HaBIiTh JIETKOTO CTYIIEHI0, I0BeZleHO BILIMBAE Ha
pU3HUK cMepTHOCTI (3pocTae Ha 40% mpoTarom 10
HaCTYIIHUX POKIB B IIOPiBHAHHI i3 JIOABMHU aHa-

JIOTIYHOTO0 BiKy 6€3 AiarHOCTOBAHUX IIOPYIIIEHb
30py), CIIpHsie CKOPOUYEHHI0 PO3PUBY B II0OKa3HU-
KaxX CMepTHOCTi, HeraTUBHO BILJIMBa€ Ha KOMIIO-
HEeHTH AKOCTi KUTTH [20, 25]. [Ipu BTpaTi 30py B
CTapIIIOMY BiIli 3pocTae IMOBIPHICTh 3BLIbHEHHS
3 po60TH II0 IIPUYUHI iHBaJIiIHOCTI. BigcyTHICTH
$i3MYHOI aKTUBHOCTI Y JIFO/IEN 13 ITOPYIIIEHHSIMU
30PYy CIIpUseE IOTIPIIEHHIO 3/I0POB’S 1 3pOCTaHHI0
3aXBOPIOBAHOCTI [23].

BpaxoByruu 0c06JMBI YMOBH, IIOB’sI3aHI i3
OTPUMAaHHSIM CTAaTyCcy Oi>KeHIId ab0 BUMYIIIEHO
IepeMileHoi ocoby, B pPisHUX KpalHax CBITy 3a-
IpoBaJpPKeHI Pi3Hi MIX0AM N0 opraHisaliii HaJaH-
HA 00TaJIbMOJIOTIYHO]I JOIIOMOTH ITUM KaTeropisam
HacesieHHs. Tak, BiZlOMOI0 € IIpaKTHUKa CTBOPEHHS
CTaI[ioHapHUX IIYHKTIB IIepeBipKU 30py B Tabo-
pax Ta moceJeHHSIX OKEHIIB, IK HaIPUKJIAZ B
Tabopi 6ikeHITiB Kokc-Basape (BaHriagern) 3a
yuacrti Orbis International Ta Cax’s Bazar Baitush
Sharaf Hospital (CBBSH). OpraHi3oBaHUU IIYHKT
IepeBipKH 30py 3a piK 3Mir HagaTu oPTaIbMO-
JIOTIYHY OIIOMOTrY 6JIM3BKO 70 THCAY 0Ci6 pisHO-
ro BIiKYy (70,3% BHUMYIIIEHO IIepeMillleHi 0co6U Ta
6i>keHITi, a 29,7% MiciieBi MellIKaHITi), 3HaUYHY
YaCcTUHY SIKUX CKIaganu oitu (88,5%). OTpuma-
HUU [OCBiJ Ta aHaJi3 pe3yJbTaTiB IIPOBEJeHUX
IiaTHOCTUYHUX 00CTeKeHb, IKi, IIPU IT0Tpebdi ma-
I[ieHTa, MOTJIM 3aBepIIyBaTUCS HaIlIpaBJIeHHAM
Ha oIlepaTUBHE BTPy4YaHHS ab0 IIpU3HaUYeHHIM
He00XiTHOI OIITUYHOI KOPEeKITil, IT0Ka3at CyTTEBE
nepeBaKeHHS II0Ka3HUKIB IIOIITUPEHOCTI CJIIIOTH
ceper 6ikeHITiB. [IOKasHUKU OCTaHHBLOI 3a pis-
HUMH 0QTaJIbMOJIOTIYHUMHU HO30JIOTIIMHA B 3-6
pasiB IepeBUIIlyBaIX aHAJIOTIUHI 3HAUEHHS Cepeft
MiCIIeBOro HaceJeHHs [2].

OpraHisoBaHi TAKMM YHHOM 0TaIbMOJIOTIUHI
06CTe)XKeHHs T03BOJIUIH B 90,9% BHUIIaJKIB BU-
SIBUTH XBOPOOU OpraHy 30py Ha paHHI# cTrafil Ta
B 95,9% BUIIA/IKiB IIOIEPEIUTH TSDKKI ITIOPYIIIeHHS
30Dy, SIKi 6ysIu mAiarHOCTOBaHI JjuIite y 2,35% 06-
CTe’>KeHUX. 30KpeMa, IIPU BCTaHOBJIEHHI [[laTHO3Y
KaTapakTu B 81,2% 6yJsia IIpoBefieHa Xipyprig Ka-
TapaKTHU ITOBHICTI0 OE3KOIITOBHO [JI IAIfi€eHTa.
BcTaHOBJIEHO, 110 CepeJ HallieHTiB, SKUM OYJI0
JiaTHOCTOBAHO Pi3HI aHOMAaUJIii pedpaxiiii 95,2%
B3araJii HIKOJIM He HOCUJIU OKYJIIpiB. PesysibTaT
TaKUM YMHOM OpPraHi30BaHOT0 0QTaIbMOJIOTIUHO-
ro 00CTe)KeHHs CTaId IiJIPYHTIM i1 peKOMeH-
JlaIfifi BKIOYEeHHS 06CTeKeHHS 0PTarIbMOJI0ra
JI0 TIepeJsTiKy peKOMeHJ0BaHUX MeJUUHUX IT0CTYT
JUIs1 6i>KeHITiB [2, 14].

bi>keHITi B ABCTpaJIil, IKUX 3a OCTAHHE JIeCATH-
JITTA 6yJ10 6isbite 250 THC. MalOTh BUCOKHU pi-
BeHb IIOIIMPEHOCTI 0PTaTIbMOJIOTIYHUX XBOPOO,
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cepen gaxkux 80,0% cTaHIB € IOIIepeKyBaHUMH,
0CO06JIMBO TaKi K KaTapakKTa Ta pedpakxilitifi 11o-
PYILIEHHS, 110 OOTPYHTOBYE NOIJILHICTE 3aIIpo-
Ba/PKEHHSI CY4YaCHUX MeJUKO-ITPOQITaKTUUYHUX
TeXHOJIOTIN 14 Iiiel KaTeropii HacesmeHHs [19].
Omny6JiikoBaHi pe3ysibTaTU Melb0ypHCHKOIO IIPO-
€EKTY TPHUBAJIOIO IU'ITUPIYHOIO CIIOCTEpPeKeHHS
II0Ka3aJy, 110 TPUBaJIi IIOPYIIeHHS 30py OijIbIile
Hi>XX Ha 50,0% moB’s3aHi i3 3pOCTaHHIM PU3UKY
CMepPTHOCTi, 0COGJIMBO Ha TJi 3pOCTAaKYO0TO 3 Bi-
KoM (OR=1,09) BriuBy Takux GaKTOpPiB PU3UKY
yoJsioBiua ctaTh (OR=1,62), TpHUBaJIiCTh apTepiaib-
HOI rinepreHsii 6iibIe gecatu pokiB (OR=1,51),
TPUBAJICTh TIOTIOHONAJIIHHS OilbIe TPULLATH
pokiB (OR=2,34), HaABHICTh CUCTEMHUX 3aXBOPIO-
BaHb, 30KpeMa apTputy (OR=1,42) [26]. /lokasu
HasBHOCTI 3B’43Ky 3pOCTAlO4Y0ro PU3UKY CMepT-
HocTi (7o 40,0% mpoTsroM 10 pokiB) 3a HasIBHOCTI
TPUBAaJIUX IIOPYIIEHD 30PY Y KOPIHHOIO HaceJleH-
Hs1 ABcTpastii 06IpyHTOBYIOTh JIOIJIBHICTH PO3-
POo6KHM mporpam i3 monepemKeHHs BTpaTH 30Dy,
BIIPOBA/KEHHS SIKUX CIPUITHME CKOPOUEHHIO
PO3pUBY B OKa3HUKAX CMEPTHOCTI 9K cepen 6i-
JKeHIIiB, TaK i cepeli KOPIHHOrO HaceJeHHS ABCT-
pautii [20]. ITopiBHSIHO BUIIa 3aXBOPIOBAHICTH Op-
raHa 30py cepej; KOpiHHOTO HaceJleHHS ABCTpaJrii
CTa€ CTUMYJIOM [JTS MiIBUIIIEHHS IKOCTI 1 4aCTOTH
JOCIipKeHb 0QTaJIbMOJIOTTYHOTO 3[0POB’S B paM-
KaX CKOOPAUHOBAHUX ITporpam [8].

V 3B’43Ky 3 feMorpapivyHUMU 3MiHaMH 3 TeH-
IEeHIIIMU 10 «IIOCTapiHHSA» HaceseHHS B CIIIA,
OKpeMi M0ro BepCTBHU 3a IIPOrHo3amMH 10 2050 poky
MaTUMYTh HaWBHUII PiBHI IIOIITUPEHOCTI XBOPOO
oka. Cepez, HUX B IIepIly 4yepry Ie: appoaMepu-
KaHIIi (04iKyeTHCSI 3pOCTaHHS HOIITUPEHOCTI IOPY-
IIeHb 30pY i cuainoTH 3 15,2% B 2015 porti 10 16,3%
B 2050 porti); JaTUHOaAMepPUKaHII (3 9,9% B 2015
pori 1o 20,3% B 2050 porri). Yepes IIpOorHo30BaHUN
piCT YMCesIbHOCTI UX TPyl HaceseHHd B CIIIA
3aIIpOBa/PKeHO CKPUHIHT 30Dy, IKUU J03BOJISIE
3HU3UTU BUTpPATU eKOHOMIiKU CIIIA Ha MeguyHi
TIOCJIYTH Yepes3 Hollepe/yKeHHs 3HaYHOI YaCTHHU
BUIIAJIKiB BTpaTH 30py i ciainotu. I[iyboBi OCBIT-
Hi IIporpaMu i CKpUHIHTH 30py IIOIIepe>KarTh
3HIDKEHHS IIPOAYKTUBHOCTI Ipalli Ta CIPUIITh
HiIBUIIEHHIO SIKOCTI KUTTS, 110 BifobpakeHo B
pesyabTaTax ix peastisarrii B rpyIiax IpeicTaBHU-
KiB MEHINMWH Ta OULINX KIHOK HeiclTaHOMOBHOI'O
noxomKeHH [25]. [locmimpkeHHS OopMyBaHHS 30-
poBUX QYHKILHN y 174 TUC. giTel B CIIA y Birti 3-5
POKiB BUSBHWJIM 3HAaYHUHU BiICOTOK HEKOPUTOBA-
HUX pedpakIitHUX aHOMaJIid Ta JBOCTOPOHHIX
amo6utioriit (69,0% ta 25,0% BiIIOBITHO) 3 IPOTHO-
30BaHUM 30iIbIIIEHHSIM ITUX 3HaUeHb Ha 26,0% 10

2060 poKy Ta HEIIPOHOPIIIHUM POCTOM UHCJIA [Ti-
TeU JOIIKIJIBHOTO BiKy 3 lepeKTaMu 30py, 0CO6IH-
BO Cepe/I IIpe/ICTaBHUKIB HalliOHAJIbHUX MEHIIIUH.
V 3B’13Ky i3 HaBefieHUM B CIIIA 3amipoBa>KeHO Me-
XaHi3M paHHbOTO BUSABJIEHHS 0P TaIbMOJIOTIYHUX
npobJieM Uuepe3 CKpUHIHT 30py, peasi3aris SIKoTo
I03BOJISIE TIOTIEPEIUTH ab0 CBOEYACHO [[iaTHOCTY-
BaTHU He JIMIIIe XBOPOOH 0Ka Ta Moro IIPpUAATKOBO-
ro arapaTy B JUTSIUOMY Billi, a ¥ ITOB’A3aHy i3 HUM
3aTPUMKY PO3BUTKY TaKUX JiTeH [24].

HayKkoBi [ocaiipKeHHsI apTyMeHTOBAHO J0BO-
ISTh, [0 IIPEAUKTUBHICTh MEeIUUYHOT0 HaIJSLy
B IIO€JHAHHI i3 IepCcoHiQiKOBAaHUM HiXOIOM 10
HalaHHg 0QTaIbMOJIOTIYHOI JOIIOMOTH IIallieH-
TaM € eKOHOMIYHO 06IpyHTOBaHOI0. CaMe ak-
IIeHT Ha IIpodimaKkTUll, a He Ha JIKyBaHHI € HaJ-
BaKJIMBUM II10/I0 PO3BUTKY 0PTaTbMOJIOTIUHUX
yCKJIaJHeHb IOIIUPEHUX XPOHIUHUX HeiHpek-
I[INHUX XBOPO0O, TAKUX K apTepiajibHa TillepTeH-
3is1, IyKpOBUH fiabeT, CUCTEMHI 3aXBOPHBAaHHSI
Torrio [16].

CyuacHi MeUKO-IPOGITaKTHUHI TeXHOJIOT]
BCe OijbIlle MOKJIAJAThCI Ha OIEePaTUBHICTSH 1
TOYHICTH BUKOPUCTAaHHA iHGOpPMAI[iTHUX TeXHO-
JIOTIM 3 eJleMeHTaMU IITYYHOro iHTeaeKTy. Tax,
JJI IIPOBEZleHHSl CKPUHIHTY 0TaJIbMOJIOTIUHUX
YCKJIaHEHB ITyKPOBOTO AiabeTy IIMPOKO BUKOPHC-
TOBYIOTH 6a30By Mozesib CAREVL, 11 [OCTyIIHICTh
[IUIA TaIlieHTiB MOKpaIlye IIPUXUIbHICT [0 Jiar-
HOCTHUUYHUX 00CTeKeHb Ta iX peryysIpHOCTi [5].

OIHOYACHO 3 ITUM, TOYaThCAd aKTUBHI HayKOBi
OUCKYCIl II[0/10 TOIIIBHOCTI IPOBEeHHS CKPHU-
HIHTOBUX [OCJHi/pKeHb QYHKITIN 30py B YMOBax
3aKJIa[iB IIEPBUHHOI MeINYHOl A0IIOMOru. vV Be-
Jukobpuradii, Higepiangax, CIIIA, Ta ABcTpasil
repeBipKa QYHKIIiH 30py BXOIHUTH 0 6araTOKOM-
TIOHEHTHOTO CKPUHIHTOBOT'O 00CTeKeHHS /IS 0Ci
CTApIIOro BiKYy, IKi IIPOBOJATH JIiKapi 3arajbHOI
OpaKTUKU-CIMeMHOI MeUITMHU. BCTaHOBJIEHO,
1110 IIepeBipKa QYHKITIF 30py B yMOBax CiMeMHUX
aMOyJtaTopiv Mae HU3bKY Yy TJIUBICTS i crierudiv-
HICTh, 3HaUHa YaCTHUHA [Talli€eHTiB BiIMOBJIAIOTHCA
BiJT IOTO IIPOBE/IEHH 3 IIUX IIPUYUH [6].

BusiBjieHa HEPIBHICTH AOCTYILY ZO CIIelliaJii3o-
BaHUX 0QTaTHMOJIOTIYHUX IIOCJIYT € OTHIEI0 3 IIPU-
UMH TOTO, IT[0 ITaIlieHTH 3 HUSbKUM MaTepialbHUM
CTaHOBHUIIEM YacCTillle CTpa kL arTh Ha PO3Jafu
GYHKIIIM 30py, pifllle KOPUCTYIOTHCI II0CIyraMu
o¢dTaIbMOJIOTA Ta Pifllle JOTPUMYIOTHCS IIPHU3HA-
4eHOro rpadiky o6CcTeKeHb Ta JIiKyBaHHS. bi>keH-
I1i Ta MITpaHTH, IPO>KUBAIOUM YaCTIIlIe B Bifae-
HUX CIIBCHKUX padioHax Ta MaJjo3abesmedeHUX
parioHax II0TepIaoTh Bil HEPIBHOCTI B OCTYIII 710
AKICHUX 0QTaJIbMOJIOTIUHHUX IoCayT [13].
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JOCTYTHICTb CMELIA/IIZOBAHOI O®TA/IbMOJIONYHOI LOMNOMOT
AK TIPOBJIEMA OJ14 BUMYLLEHO MEPEMILLEEHNX OCIB TA BI>XEHLLIB

OBT'OBOPEHHSI PE3V/IBTATIB
JOCTIKEHHS

JlocaimpkeHHST yMOB GOPMYBaHHS 3[I0POB’I 30-
PpOBOTO aHasi3aTopa, BIUIUBY JOCTYIIHOCTI MeJU-
KO-TIPpOQITaKTUYHUX IIOCTAYT CUCTEMH OXOPOHU
3/10pOB’d Ha oro GopMyBaHHS B CyYaCHUX YMOBaX
36epirae cBOW akTyaJbHIiCTh. OCOOGJIMBO 3aroCT-
PEeHUMH 3a/IUIIAKTHCI IIPO6JIEMU JSOCTYITHOCTL
CIierfiagxisoBaHUX 0QTaTbMOJIOTIYHUX ITOCIYT JIJI
MaJio3abes3reueHUX BePCTB HaCeJIeHHS, 10 IKUX,
B TOMY YHCJi, BifHECEHI BUMYIIIEHO IIepeMilie-
Hi ocobm Ta 6i>KeHIIi, sIKi TOTepIIalTh Bif IIpo6-
JIEM BIJICYTHOCTI >KHTJIa, pOO0OTHU Ta BTpPaTHU WO-
IIepefHbOTO COIliaIbHOTO OTOUYEHHS. B yMoBax
aKTUBHOTO 30pOMHOr0 KOHQJIKTY, SKUU IPOJ0-
BJKYy€e TOUUTHCS Ha TepuTopil YKpainy, rmpobieMu
BUMYIIIEHO IIepeMillleHUX 0Ci6 Ta O6iKeHIIiB, I10-
B’sI3aHi i3 3IOPOB’AM BIIXOAATH Ha JAPYTHUH ILJIaH.
HaToMicTh 3p0OCTal0Th XBUJIKOBAaHHA 3a 3[0POB’S
1 )KUTTA PiAHUX | OJIU3BKUX, IKi 3aJUIIUINCA
Ha OKYIIOBAaHIN TepUTOPii, 3HAXOAATHCI B JlaBax
O6’egHaHuX 30povHHUX Cuiy YkpaiHu abo mpo
COIliaJILHO-ITIOOYTOBI IPOGJIEMH.

BpaxoBytouH 6e3CHMIOTOMHICTE II0YaTKY 01/1b-
II0CTi 0P TaIEMOJIOTIYHUX 3aXBOPIOBaHb, 3pOCTaH-
H{ IIUTOMOI Bard 0pTaIbMOJIOTIYHUX YCKIIaJHeHb
XPOHIYHUX COMaTUYHIX 3aXBOPIOBaHb, 30KpeMa Ta-
KUX K 0QTaJIbMOJIOTIUHI YCKIIa[IHEHHS I[yKPOBOT0
IiabeTy, 0OOIpyYHTOBAaHUMU € IIEePiOUYHI KOHCYJIb-
Tarii crrertiasicta 0pTaaIbMOJIOTa, SKi /I 3SHAYHOI
YaCTUHU BUMYIIIEHO IlepeMilteHux ocio (BIIO)
Ta OIKeHITiB € He[JOCTYIIHUMH 3 Pi3HUX IPUYHH.

BpaxoByrouH yHiKaJIbHI YMOBU BUMYIIIEHO IT€e-
peMimieHux oci6 (BIIO) Ta 6i>keHITiB 3 YKpaiHy,
npo6JeMH i3 IKUMU BOHU CTUKAKThCI B YMOBax
HOBOTO MICIIsI MPOKUBaHHS, JOIIBHO 6yJsI0 6 3a-
OPOBAJUTH CKPUHIHTOBI JiKyBaJIbHO-IIPOQiIaK-
THUYHI 0191 opTasbMosIora abo CKpUHIHTOBI T1e-
peBipKH QyHKITIM 30py B yMOBax CiMelHOI aMmbyJia-
Topii abo IleHTPy ITIePBUHHOI MeTNKO-CaHiTapHOI
IOIIOMOTH II0 IX MICITI0 IIPOKUBaHHS.

INEPCIIEKTHBH
INOJAJIBIINX AOCIIIKEHD

Peastizariis BuIlleHaBeleHOTO BUMarae HasB-
HOCTI He06XiTHOTO 0pTaIbMOJIOIIYHOTO0 06Js1a]-
HaHH{, HABUUYOK Ta BMiHb BiJl ITIepCOHAY CiMel-
HUX aM0OyJIaTOPiH, CiMeMHHX JIiKapiB 11010 OITIHKHU
TOCIpKeHUX QYHKITIN 30py a60 06IpyHTOBAHOTO
IpU3Ha4YeHHSI KOMILJIEKCHOTO 0)TaIbMOJIOTIUHOTO
00CTeXeHHd Y 0Cib 13 XpOHIYHOI0 HeiHQEeKITIHHOI0
TIaTOJIOTIEXO JIJIT PAHHBOTO BUSIBJIEHHS MOYKIUBUX
0 TaTEMOJIOTIYHUX YCKJIaIHEHb, IK HAIIPUKJIA/,
IIpU IIyKPOBOMY [iabeTi, MposiBU paHHIX CTafil

SIKUX € aOCOJIF0THO 6e3CHMMIITOMHHUMU. 3 iHIIIOTO
60Ky, BUCOKa BapTiCTh 0PTAIbMOJIOTIYHOr0 06-
JagHaHHA, nedinuT 0QTaabM0I0TiB, POPMYIOTH
YMOBH [JI1 3HUJKEHH [OCTYITHOCTI 0$TaIbMOJIO0-
rivaux mnocayr g BIIO Ta 6ikeHIiB. Oco6IMBO
HU3bKOK € TepUTOpiaJbHA Ta €KOHOMIiUHa Joc-
TYOHICTh 0QTaTbMOJIOTIYHUX IIOCIYT I Oi>KeH-
IIiB 3 YKpaiHy, 9Ki TUMYacoBO IIepeOyBalTh B
TaKUX KpaiHax, K BesmmkobpuraHid, Hinepiaanay,
Asctpautiga Ta CHIA. IIpegMeTOM IIOAAJIBIIUX OC-
JIJPKeHb MOXKYTh CTaTH OpraHisaIfiiHi IMIsaXu
Ta MeTO/IM II0JJ0JIaHHS 6ap’epiB TOCTYIIHOCTI CIIe-
I1iay1i3oBaHoOi 0QTAIHMOJIOTIYHOL TOTIOMOTH IS
Masio3abesrleueHUX BepCTB HaceJIeHHs, SIKi I10-
TEPIAITh BiJf CKJIAJHUX COIiaJIbHO-eKOHOMIYHUX
yMOB. /[0 HUX B IIepIly Yepry MarTh OyTH BifHe-
ceHi BIIO ta 6ikeHIIi 3 VKpaiHH, SKi 3 IPUUYUHA
BTpaTH ’KUTJIA, HOPYIIeHHS IIPaB JIIUHU B yMO-
BaxX aKTUBHOI'O 30pOMHOT0 KOHQJUIIKTY 3MyIIIEHI
Oy/IU IIPUMHATH pillleHHS TOKUHYTU CBOE MicIie
IIPO’KUBAHHI.

BHCHOBKH

1. BpaxoBy0OUYHd HaJ3BUUalHy BaKJIHUBICTh
dbopMyBaHHA Ta 306epe’KeHHd 3[J0POBUX 30POBUX
GYHKIiIY B pi3HUX BIKOBUX I'PyllaX HaceJleHH,
SIKi B yMOBaxX PO3BUTKY AUKUTAJI3aIll Ta iud-
poBi3ariil € Ba>KJIMBUMH JJIs1 OCBITH, IIpaljeBJIalll-
TyBaHH4 1 coIfiasti3arlii, [OCTYIIHICTh MeIUKO-IIPO-
GLTaKTUYHUX CllelliaJdisoBaHuX 0QTaJIbMOJIOTIU-
HUX II0CJIYT € Ba)KJIMBUM KOMIIOHEHTOM OpraHi-
3ariil MeIMYHOTO HAIJISILY.

2. OcobJIMBOI0 KaTETOPi€ero HaCeJeHHS CTAal0Th
BUMYIIIEHO IIepeMillleHi ocobu, Gi>KeHIT], sIKi Ha-
pa’karwuyuch Ha KOMILJIEKC HaraJbHUX 100y TOBUX
Ta COIliaJIbHO-eKOHOMIUHUX IIpobJeM, BificyBa-
I0Th IIOTPe6y MPOXOMPKEeHHS MPOPIIaKTUUIHOTO
0$TarIbMOJIOTIYHOTO OIJIAAY Ha APYTUM IJIaH.
V TaKHX yMOBax 3p0CTa€ PU3UK 0e3CHUMIITOMHOTIO
II0YaTKY 1 PO3BUTKY 0$TaIbMOJIOTIUHUX YCKIIa/-
HeHb OLIBIIOCTI XPOHIYHUX HeiHQeKIINHUX 3a-
XBOPIOBaHb, a TaKOX PO3BUTKY I1aTOJIOIil 30po-
BOTO aHaJsi3aTopa, IOIIUPEHICTh IKOI JOBeeHO
3pOCTae 3 BIKOM.

3. Orgp cydacHOI HayKOBOI JIiTepaTypH [10-
BOJIUTH 3POCTaHHS aKTyaJbHOCTI JOCIiPKeHb 3
po3po6KH Ta ampoballii MeJUUYHUX TeXHOJIOTIN
Ta MeTO/iB IiZIBUIIleHHS JOCTYIIHOCTI 0$TaIbMO-
JIOTIYHOI OIIOMOTHY CaMe I ITiel KaTeropii Ha-
CeJIEeHHS.
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PU3HK-OPIECHTOBAHUH IIAXIA A0 HOCTPEgCTPAI.[IfIHOI‘O
MOHITOPHHI'Y 3AJIHNIITKOBUX KVIBKOCTEU IIECTULIUAIB
Y CUIBCBKOT'OCITOAAPCBHKIN CUPOBHUHI ATTAHUX

TA BAIITAHHUX KVJIBTVP
Binoyc O.C. META. MeTot0 AOCNIIKEHHS € HAyKOBE OOIPYHTYBAHHS Ta BUPILLEHHA NPAKTUYHWUX NUTaHb, NOB’A3aHMX
Binoyc C.B. i3 MOHITOPUHIOM 3aNULWKOBUX KiflbKOCTE NeCTUUNAIB Y CiflbCbKOrOCnohapChKil CUPOBUHI AriAHUX Ta

BaLUTAHHNX KYNbTYP.

MATEPIAJIN TA METOJWN. HatypHi focnifXeHHS OXONoBany 28 cepiit eKCNePUMEHTIB, CNPAMOBAHNX Ha
BWBYEHHSA NOBEAIHKM LOCMIAKYBAHNX NECTULMAIB Y ATIAHUX Ta BALUTAHHMX KYJbTYpaXx i3 OLiHKOK ANHAMIKU
iX 3a/IMWKOBUX KifIbKOCTEIA Y POCIMHHINA CUPOBMHI. BMICT [jil04nX pe4OBMH Y BiflibpaHux 3pa3kax BU3Ha-
Yyanu MeTofamu BUCOKOE(EKTUBHOI PiAMHHOI Ta ra3opiflHHOT Xpomarorpadii.

PE3YNIbTATU OOCNIAXEHHSA. O6rpyHTOBAHO MEpenik NPiOpUTETHUX Ai0YNX PEYOBUH ANS NPOBEAEHHS
NOCTPEECTPALAHOrO MOHITOPUHTY 3aNMLLKIB NECTULMAIB Y CiNlbCbKOr0CN0AapChKili CUPOBMHI. PO3p0611eHO
y3aranbHeHy cxemy pU3nK-opieHTOBAHOro Nigxo4y 40 pernameHTaii 3acToCyBaHHA NecTuuuiis npu Bu-
POLLYBAHHI ATIAHWUX Ta BaLUTAHHUX KYNbTYp.

BUCHOBKW. O6paHi nectuuman, fki 0608’13K0B0 NOTPe6YIOTb NPOBEAEHHS MOHITOPUHIOBUX AOCTILKEHb
Ha NOCTPEECTPALiNHOMY eTani y CinbCbKOroCcnoAapChbKiil CUPOBUHI: OYHTILNA AN EHOKOHA30, repbiung
neHANMETaniH, iHcekTuLna abamekTuH, WO A03BONNTb 3HU3UTW HEraTUBHWIA BNAWB NECTULWAIB HA 310POB’A
MpaLoYmMX i HaCeNleHHA B Linomy.

KITHO40BI CNIOBA: rpomazicbke 340p0B 51, OLIHKA PU3NKY, NECTULIMAN, Xap40Ba 663reKa, npoinakTniHa
MeanuymnHa.
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RISK-BASED APPROACH TO POST-REGISTRATION MONITORING
OF PESTICIDE RESIDUES IN BERRY AND MELON CROPS

Bilous O.S. AIM. The aim of the study is the scientific substantiation and addressing of practical challenges related
Bilous S.V. to monitoring pesticide residues in raw agricultural materials of berry and melon crops.

Hrynzovskyi A.M MATERIALS AND METHODS. Field studies included 28 series of experiments aimed at examining the
Omelchuk S T. ' behavior of the studied pesticides in berry and melon crops, assessing the dynamics of their residues

in plant raw materials. The concentration of active ingredients in the selected samples was determined
using high-performance liquid and gas chromatography.

RESULTS. A list of priority active ingredients for post-registration monitoring of pesticide residues in
agricultural raw materials was justified. A generalized scheme for a risk-oriented approach to regulating
pesticide application in berry and melon cultivation was developed.

CONCLUSIONS. The identified priority pesticides requiring mandatory post-registration monitoring in
agricultural raw materials include the fungicide difenoconazole, the herbicide pendimethalin, and the
insecticide abamectin. This will help reduce the adverse impact of pesticides on the health of both agri-
cultural workers and the general population.

KEYWORDS: public health, risk assessment, pesticides, food safety, preventive medicine.
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Medical University,
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BCTVII
KoHTpOJIb 6€311eYHOCTI Xap4yoBUX IIPOAYKTIB

eTalloM CHUCTEMU II0CTPEECTPALiAHOTO HAIJIAAY €
BU3HaUeHHd [IPIOPUTETHUX JIIOUUX PeUOBUH, SIKIi

POCJIMHHOTO MOXOPKEHHS € OTHUM i3 IIpiOpUTET-
HUX HaIIPSIMKIB Cy4yacHOI TirieHW Xap4yyBaHHA Ta
CHUCTeMHU TPOMAJICBKOT0 30pOB’sl. KpiM ToKcHU-
HOTO BIIJIMBY Ha OpPTraHi3M JIOIUHU, Ba)KJINBUM €
BUBYEHHS BIUIUBY IIECTUITH/IIB Ha 6i0JIOTIUHY ITiH-
HICTh POCJIMHHOI IPOAYKIUI [1]. V 3B’43Ky 3 IiuM
OUTAHHSA OIIIHKU PU3UKY, KOHTPOJIIO Ta MOHITO-
PUHTY BMICTy HeCTHUIIH[IB V¥ XapUOBUX IIPOLYK-
Tax HabyBae 0COOJIMBOI aKTyaJIbHOCTI. Ba>KJIMBUM

HoTpPebyIOTh J1abopaTOPHOTO KOHTPOJI 3 ypaxy-
BaHHSIM TOKCHKOJIOTiUHHMX BJIaCTUBOCTEH, CTabiIb-
HOCTI Y HaBKOJIUIITHHOMY CEepeOBHUIIL, 3[aTHOCTI
110 6ioaKyMyJIsITil Ta iIHTEHCUBHOCTI 3aCTOCYBaHHS
[2]. IloemHaHHSA BUCOKOI 6i0/I0TiYHOI aKTUBHOCTI,
CTIMKOCTI Ta IIIUPOKOTO BUKOPUCTAaHHS IIECTH-
IIUAIB 00YMOBJIIOE HEOOXITHICTH yI0CKOHAJIEHHS
PU3UK-0PiEHTOBAHOTO MiAXOAY 10 MOHITOPUHTIY IX
3aJIHIIKIB Y TIPOAYKTAaX XapyyBaHHS POCIUHHOTO

© Binoyc 0.C., Binoyc C.B., 'puH30BcbKUH A.M., OMesnbuyk C.T., 2026
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. PU3NK-OPIEHTOBAHUW NIAXIA 4O MOCTPEECTPALINHOIO MOHITOPUHIY
SAJIMLLIKOBUX KIJTbKOCTEW MECTUUMAIB Y CJTIbCbKOIOCNOOAPCHKIVM CUPOBUHI ATIAHVX TA BALUTAHHUX KYJIBTYP

noxokeHHS [3]. [lyis1 3abesIieyeHHsT HaJIesKHO-
T0 KOHTPOJIK0 6€e3MMeYHOCTI Xap4y0oB0ol MPOAYKITii
0C06JIMBOTO 3HaUEeHHS HabyBae 3aCTOCYBaHHS CY-
YaCHUX aHaJITUYHUX METO[IB, IKi T03BOJIIIOTH
3[IIMCHIOBATH LIBHUJKE Ta TOYHE BU3HAaYeHHS 3a-
JIUIIIKOBUX KiJIbKOCTEM IIeCTULTUAIB [4]. AKTyasIb-
HICTh OpOo6JIEMU MiATBEPPKYETHCI TaHUMU €B-
POIIEiCBEKOTO areHTCTBA 3 06e3IleKU Xap4OBHUX
npoxykTiB (EFSA), srimHo 3 sKuMU y 2022 porri
3,7% mocaipKeHNX 3pasKiB XapuoBUX IIPOAYKTIB
IIepeBUIYBAJIX MaKCUMaJIbHO JOIIYCTHUMI PiBHI
3aUINIIKIB ITeCTULUAIB [5]. YV 3B’43Ky 3 ITUM aKTy-
aJILHUM € BIIPOBA[PKEHHS PU3UK-OPiEHTOBAHOIO
IIIXO0y 0 MOHITOPUHTY 3a/IUIIIKOBUX KiJIBKOCTeHN
HeCTUIIUIB y ATITHUX Ta 6aIlITaHHUX KYJIbTypax
Ha II0CTpeeCcTpariftHoMy eTarli.

MeTta po60TH — HayKOBe OOIPYHTyYBaHHS Ta
BUPIIlIeHHS IIPaKTUYHUX ITUTaHb, II0B’I3aHUX i3
MOHITOPHUHIOM 3aJIMIIIKOBUX KiJTBKOCTEU IIECTH-
ITUIiB Y CLILCHKOTOCIIOAAPCHKIN CUPOBUHI STiTHUX
Ta 6alITaHHUX KYJIbTYP.

MATEPIAJIN TA METOJAU

HaTypHi [0oCiIipKeHHS BKII0YaIn 28 cepiii eKc-
HepUMEHTIB, CIPIMOBAHUX Ha BUBUYEHHS IIOBe-
TIHKW TOCTIPKYBaHUX IECTULUIB y STITHUX Ta

OallITaHHUX KyJIbTypax i3 BU3HAUEHHIM JIHUHaMi-
KU 3aJIUIIKOBUX KUJIBKOCTEU [I0UMUX PEUOBUH Y
POCJIUHHIN cUpOBUHI. KiIbKiCHUHN BMICT IIECTH-
IIUAIB Y BifjiopaHUX 3pasKax BU3HayaJId i3 3acTo-
CYBaHHSIM METO[iB BUCOKOe()EeKTUBHOI PiMHHOI
Ta rasopiguHHOI XpoMarorpadii. O6’ekTamMu J0-
CIIipKeHHS 6y 16 Iit0UMX peYOBUH IIEeCTUITUIB,
1110 HaJIesKaJsIy [0 TPyl QYHTIITUAIB, TepOiIiuAiB Ta
IHCEKTHUIU/IIB, TIepesliK SKUX HaBeJ[eHO B mab. 1.
MeToz0JI0TiYHY OCHOBY IIPOBE/IEHUX PO3PaXyHKIB,
QJITOPUTMIB OIIHKH PU3UKY Ta KPUTEPilB MOHI-
TOPUHIY 3aJIMIIKIB IIECTUIN/IIB CKJIAJIU HAayKOBI
ny6Jtikarii [6-7]. 3o0kpeMa, Hifxou [0 ririeHigHo-
r0 HOpMYyBaHHS Ta MOHITOPHUHTY IIOBITPSIHOTO Ce-
penoBUIlla, BUKOPUCTAaHI B TAHOMY JOCIiPKeHHI,
IPYHTYHOTHCS Ha pe3y/IbTaTaxX HaIllUX II0IlepeTHIX
po3po60K, ommybsikoBaHUX y [8]. CTaTUCTUUHY
00pPOOKY OTPHUMaHHUX Pe3yJabTaTiB 3/iHCHIOBAIHA
3 BUKOPUCTAaHHIM IpPOTpaMHOTO makety MedStat
v. 5.2 [9].

PE3VJIIBTATH AOCII/KEHHA

HaTypHi [ocaipKeHHSI IIPOBOJAUIN B Pi3HUX
IPYHTOBO-KJIIMaTUUHHUX 30HaX YKpalHU 3 ypaxy-
BaHHAM 0COOJIMBOCTEM TEXHOJIOTiH 3aCTOCYBaHHSA
IEeCTUIIUIIB Y arpOIIPOMUCI0BOMY CEKTOPI (IITaH-

Tabsuig 1. Po3noAia HecTUIUAIB 3a CTyIIeHeM PU3UKY Ta IPiOPUTETHICTIO MOHITOPHHTY
B CLIBCHKOT0CHOKAaPCHKill CHPOBHHI

TOKCHKOJIOTIUHA

XapuoBa

CymapHHI

i G A8 e HeOesneka (6a1) HeOesneka (6aJ) 6aa izl (TS
ArrpoH MeTtanakcui-M 5 4 9 He 060B’s13K0BO
Cirgym Bockairin 4 6 10 baskaHo
Maxcum DIIyAi0OKCOHLT 6 4 10 barxaHO
Cepkapic Ilaroc dryKcamipokcar, 5 6 11 basxaHO
Kity [unponuHII 5 6 11 baskaHo
TpuHOI deHreKkcamisn 5 6 11 baskaHo
Awmicrap Tosgz A30KCHUCTPO6IH 5 6 11 baskaHo
CBiTu [unpoguHiI 5 6 11 BakaHo
Ciraym [TipakyocTpobiH 5 6 11 baskaHo
Pumomis T'osg XJIOPOKHC Mifi 6 5 11 BaxkaHO
Ayau Top, S-MeTo1aXI0p 7 4 11 BbaxaHO
Kitu DIIyI0KCOHIT 6 6 12 baskaHO
CBiTu DIyioKCOHIT 6 6 12 BbaskaHO
OHipopm AB0KCHUCTPOOIH 5 7 12 baskaHo
OHidopm Metanakcui-M 5 7 12 baskaHo
Pumomis Tosp MeTasmakcuia-M 5 7 12 BaxkaHO
T'epboJiexc [midocat 7 5 12 barxaHO
Tomas ITerxoHa30I 8 6 14 BaxaHo
IIpoTekT CripofuKiIopeH 7 7 14 barkaHO
Awmicrap losf JnpeHoKOHAa30JI 8 7 15 O60B’I3K0BO
Ctomir AKkBa I[TenguMeTasIiH 8 7 15 OGOB’SI3KOBO
Cepxkagic ITiroc JudeHoKOHAa30J1 8 8 16 O60B’I3K0BO
BepTimek AbaMeKTUH 9 7 16 060B’sI3K0BO
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roBe OOIPUCKYBAHHS) Ta 0COOMCTUX IIPUBATHUX
rocrofapcTrBax (paHIieBe BHECEHHS).

B pesysbTaTi BUKOHAHUX HaTYPHUX JOCIiJI-
’KeHb OOI'PYHTOBaHO 20 MaKCHUMaJIbHO JIOITyCTH-
MUX piBHIB (M/[P) 3aJIMIIIKIB IIECTUITUIB Y SATOJaX,
OaIITaHHUX KyJbTypax Ta IIPOAYKTax ixX mepepob-
KU, 30KpeMa s GJIyAi0KCOHLIY, ITUIPOAUHIILY,
IrudeHOKOHa30y, payKcalipokcany, IeHuMeTa-
JIIHY Ta a30KCUCTpOoOiHy. OTprUMaHi HOPpMAaTHUBU
OyJT BUKOPHMCTaHI IIPH OITiHIT Xap4yoBoi Hebes1e-
KM Ta BU3HaUYE€HHI IPiOPUTETHOCTI IIOCTpeecTpa-
I[ifHOTO MOHITOPHUHIY AOCIIPKYBAaHUX JII0UUX
pedyoBUH.

3 MeTOI0 MiHiMi3allii pU3UKYy HaJ X0 KeHH 3a-
JIUIIIKOBUX KIJTBKOCTEHN MECTUITUIB 10 Xap40BOi
IPOAYKITii 6yJI0 aalITOBAHO PU3UK-OPiEHTOBAHUMA
MIIXIT 710 OITIHKY He6e3[IeYHOCTI TIF0UUX PEUYOBUH,
SIKWM 6a3yBaBCs Ha iHTerparfii TOKCUKOJIOTIUHUX
XapaKTepUCTUK Ta IIOKa3HUKIB Xap4yoBol Hebes-
nekd (maba. 1). Y3arajbHeHY JIOTiKO-CTPYKTYPHY
CXeMy IIPUUHATTS pillleHb 1100 HEeOOXiTHOCTI
IIOCTPEeECTPAIiIHOI0 MOHITOPUHTY HaBeJeHO Ha
puc. 1. OrjiHIOBaHHS IPOBOJUJIM 3a JBOMAa OCHO-
BHUMH OJIOKaMHU:

* TOKCHKOJIOTiUHA HeOe3IMeUHICTh [it0U0i pe-

YOBUHY;

* Xap4uoBa HebOe3IeKa.

[HTerpasbHUIM NOKa3HUK PU3UKY BHU3HAYaIU
IIUISIXOM CyMallil 6aIbHUX OIIHOK OKPEMUX KpUTe-
piiB. BigII0BiHO 10 OTPUMAHOTO 3HAUEeHHS BCTa-
HOBJIIOBAJIM PiBeHb IPIOPUTETHOCTI MOHITOPHUHTY:
6-9 6aJIiB — MOHITOPHHT He € IpiopuTeTHUM; 10-

14 6ajiB — peKOMeHJ0BaHUU BUOIPKOBUU (I11a-
HOBUI) MOHITOPHUHT; 15-19 6as1iB — 060B’I3KOBUH
IOCTPEECTPAIiMHUN MOHITOPUHT; 20-22 6a1m —
HeOoOXiTHICTh eperssiy peryiaMeHTiB 3aCTOCYBaH-
HA a60 3a00pOHU BUKOPUCTAHHS PEYOBUHU.

PesyspTaTy iHTErpasbHOI OIIHKU II0Ka3aJH,
1110 10 KaTeropii 060B’43K0OBOT0 IIOCTPEECTpaIlili-
HOT'0 MOHITOPHUHIY BilHeCeHO AUPEeHOKOHA30JI,
HeHAMMeTaJIiH Ta abaMeKTHH. /IJIs iHITINX T0CJIi-
IPKYBaHUX [IIIOUNX PEUYOBHH OOIPYHTOBAHO [0-
IIUUTBHICTH IIPOBeIeHHA IIJIAHOBOTO ab0 BUOIPKOBO-
ro J1abopaTOPHOTO KOHTPOJIIO 3a/IeKHO Biff piBHS
IHTerpaJbHOro MoOKa3HUKa Hebe3meku. PesysbTa-
TH JOCTiPKeHHS Y3TOIKYIThCSI 3 MI>KHapOJHU-
MU JaHUMHU I10/I0 HeOOXiTHOCTI IIPiOpUTETHOTO
MOHITOPUHTY IUPEeHOKOHA30JIy, IIeHANMeTaTiHy
Ta abaMeKTHUHY K PEeYOBHUH i3 IIiABUIIEHUM II0-
TEHI[iaJIOM PHU3UKY IS 3[J0POB’SI HaceJeHHS Ta
TOBKiLIA [2, 5].

3aIpoII0HOBaHUU aJITOPUTM J03BOJISIE OIITHUMI-
3yBaTH CUCTeMY IIOCTPEECTPALiiHOI0 HaIJIALY 3a
3aJIMIIIKaMU ITeCTULUIB Y CLILCHKOTOCIIOAAPCHKIM
CUPOBHHI IIJIIXOM KOHI[eHTpAIil aHaJITUYHUX
pecypciB Ha AiHUUX peyoBUHAX i3 HAUBUIIUM
npodiseM pusuky. IIpakTUYHe BIIPOBAPKEHHS
TaKoro IIi/IXOAY CHPUATUME IiIBUIEHHIO PiBHA
XapuoBoi 6e3leKy HaceJIeHHs Ta Y0CKOHAIEHHIO
CHCTEMU TirieHiYHOT0 KOHTPOJI y cdepi 3acTocy-
BaHH 3aCc00iB 3aXUCTy POCJIHH.

BusHaueHi [il04i peuoBUHY, SKi CJIiJl Bpaxo-
BYBAaTH IIpU IIPOBEJ[eHHI MOHITOPHUHTY, HA0UYHO
pefcTaBiieHi Ha puc. 2—4.

TOKCUKOJIOINYHA HEBE3MNEKA XAPYOBA HEBE3IMEKA
Jonyctnma pobosa 0,0051-|0,0021- MNepioa HaniBpyHYBaHHA _ _
posa (444), mr/kr >0,02 0,02 0,005 <0,002 (150) B pocnuHax, foba <3 >-14115-30| >30
Knac Heb6e3neyHoc- Pvi3vik ansa HaceneHHa npu
Ti 3rigHo 3 ACanlliH 4 3 2 1 BXMBaHHi xapuoBux npo-| <1 >1 — —
8.8.1.002-98 aykris (XIM)
Cucnpu | g | ce | oe | e | |brermanen noa
- - BaHHi npoaykTis (INHBXI), <4 =6 | 7-8 =9
Posnogin 6anis 1 2 3 4
6anu
Po3nogin 6anis 1 2 3 4
HeobxigHicTb MoHiTOPUHIY | He 0608B'A3k0BO bakaHo 060B'sI3KOBO 3a60poHa BUKOPUCTaHHSA
B CinbcbKorocnopapcbkKiii
CUPOBUHI 6-9 10-14 15-19 20-22

Puc. 1. AITOPUTM PHU3UK-OPi€EHTOBAHOTO IiIXO/TY 0 perjiaMeHTarlil mecTHITU/IIB
IUIS 3aXUCTY SITITHUX Ta 6AIITaHHUX KYJIBTYP

ITIpumimku: KH — kiac HebesneuHocti; A/l — momyctuma fo6oBa mosa; IITHBXII — iHTerpaJbHUN IIOKAa3HUK
Hebe3IIeyHOCTI IIpY B)KUBaHHI IPOAYKTiB; XII — XapuoBi IIpoayKTy; Tsy — mepiof pyrHariil mecturiuay Ha 50%,
ni6; HB — He BiummBae; CE — ciabkuii epekT; BE — BupakeHuil edpekt; HBE — Haq3BUUaliHO BUpakeHUU ePeKT;

KH — Ky1ac He6e3I1euHOCTi.
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TokcukoJsIoTiyHa Hebe3smneKa (6as)
B XapuoBa HeGe3neka (6aJ)

Puc. 3. Posnopis repOiruzis,
PEeKOMEeHI0BaHUX /IS 3aXUCTY SATITHUX
Ta balITaHHUX KYJIBTY], 3a ITI0Ka3HUKaMHU
TOKCHKOJIOTIYHOI Ta Xap40BOi HeGe3IeKu

BHCHOBKH

3a pesysibTaTaMU POOOTH 3aIIPOIIOHOBAHO Hay-
KOBO-MeTOAUYHUH ITIXiJ] 10 OIIHKH PU3UKIB IIPHU
BUKOPHUCTAHHI MECTUITU/IIB Ha ATiTHUX Ta Garr-
TaHHUX KYJIbTypax.

ChopMOBaHO CUCTEMY TiTi€EHIYHUX KPUTEPIIB,
1110 /Ta€ 3MOI'y OGIPYHTOBAHO BU3HA4YaTH HEOOXi/I-
HICTB IIOCTPEECTPAIIHHOTO aHAJIITUYHOTr0 HaIJIs-
Iy. BUOKpeMJIeHO IIPiOpUTETHI /Iiro4i pedyoBUHU

Hebe3meka (6baym)  Hebesmeka (6am)

CripoguxiiopeH
B AGaMeKTHH

Puc. 4. Po3110/Ti/T iHCEKTHUITU/TIB,
PEeKOMEeHI0BaHUX /IS 3aXUCTY SATITHUX
Ta balllTaHHUX KYJIbTYP, 3a II0Ka3HUKaMU
TOKCHKOJIOTIYHOI Ta Xap40BOi Hebe3IeKu

(mndpeHOKOHA30JI, TeHAUMeTANIH, abaMeKTHUH),
SIKi TI0TPe6yI0Th 060B’I3KOBOTO MOHITOPUHTY 3a-
JIUIIIKOBUX KIJIBKOCTEH Y CIIBCHKOTOCIIOAAPCHKIN
CUPOBUHI.

BripoBapKeHHS PO3PO6JIEHOI0 aJITOPUTMY /103-
BOJISIE OOTUMIi3yBaTU KOHTPOJIb SIKOCTI ITPOYK-
il Ta MiHIMi3yBaTU MOTEHI[IMHUN HeTaTUBHUU
BILUIUB XIMIYHUX YUHHUKIB Ha 3/I0POB’S SIK IIPO-
¢$eciliHUX KOHTUHTeHTIB, TaK i CIIO’KUBaviB.

2026 o N2 2(119) e« OOBKIN1A TA 34OPOB’A e ISSN (print) 2077-7477  ISSN (online) 2077-7485 53



Binoyc O.C., binoyc C.B., [puH3oBcbkuit A.M., Omenbuyk C.T.

REFERENCES

1. Hulai T, Kuzminska O, Omelchuk S, Hrynzovskyi A,
Trunina T, Blagaia AV. Hygienic assessment of the
influence of pesticides on the fatty composition of
sunflower seed lipids. Wiadomosci Lekarskie. 2022;
75(4 Pt 1):848-52.
doi: https://doi.org/10.36740/WLek202204118

2.Vryzas Z, Ramwell C, Sans C. Pesticide prioritiza-
tion approaches and limitations in environmental
monitoring studies: From Europe to Latin Ameri-
ca and the Caribbean. Environment International.
2020;143:105917.
doi: https://doi.org/10.1016/j.envint.2020.105917

3. Wahab S, Muzammil K, Nasir N, Khan MS, Ahmad MF,
Khalid M, et al. Advancement and New Trends in
Analysis of Pesticide Residues in Food: A Comprehen-
sive Review. Plants. 2022;11(9):1106.
doi: https://doi.org/10.3390/plants11091106

4.Botnaru AA, Lupu A, Morariu PC, Nedelcu AH,
Morariu BA, Di Gioia ML, et al. Innovative Analyti-
cal Approaches for Food Pesticide Residue Detection:
Towards One Health-Oriented Risk Monitoring. Jour-
nal of Xenobiotics. 2025; 15(5):151.
doi: https://doi.org/10.3390/jox15050151

5.European Food Safety Authority (EFSA), Carrasco Ca-
brera L, Di Piazza G, Dujardin B, Marchese E, Medina
Pastor P. The 2022 European Union report on pesticide
residues in food. EFSA Journal. 2024;22(4):e8753.
doi: https://doi.org/10.2903/j.efsa.2024.8753

IDKEPEJIA ®IHAHCYBAHHSA

JlocnimKeHHs BUKOHAHO 6€3 30BHILLHBOr0 (PiHAHCYBaHHS. ABTOPU He
OTPUMYB/IN FPAHTIB Y iHWWIOI (DiHAHCOBOI NIATPUMKM Bif 6YAb-AKNX
YCTAHOB Y1 KOMMAHI.

IHOOPMALIA NPO KOH®JIIKT IHTEPECIB
ABTOpY 3asABNAKOTH NPO BiACYTHICTb KOH(IIKTY iHTEpECiB.

BUKOPUCTAHHA FTEHEPATUBHOIO
LITYYHOr O IHTENEKTY

Mpn HanucaHHi CTaTTi reHepaTUBHUA LWTYYHWIA IHTENEKT He BUKO-
pUCTOBYBABCH.

BIOMOCTI PO ABTOPIB TA iX BHECOK

BINIOYC Onbra: kKoHuenTyanisauis, Kypauis AaHux, AOCIIXKEHHS,
Bi3yanizauif, HanucaHHA — OpPUriHaNbHNIA NPOEKT.

ORCID: https://orcid.org/0000-0003-2230-9642

e-mail: bil_os@ukr.net

BINIOYC Cepriii: meTogonorig, opManbHUid aHani3, HaNUCaHH —
nepernag Ta pefaryBaHHs.
ORCID: https://orcid.org/0000-0003-1593-6445

TPUH30BCHKWI Anatoniii: anMiHicTpyBaHHS NPOEKTY, METOAOMOIS,
HanNWcaHHs — nepernag 1a pefaryBaHHs.
ORCID: https://orcid.org/0000-0002-8391-5294

OMEJIbYVK Cepriii: anmiHiCTPyBaHHS NPOEKTY, HANMMCAHHA — nepe-

A T2 PefaryBaHHs.
ORCID: http://orcid.org/0000-0003-3678-4241

Otpumano: 12.06.2026
lMpuiisTo go apyky: 01.07.2026
Ony6nikosaxo: 15.07.2026

6. Antonenko AM, Vavrinevych OP, Omelchuk ST,
Bardov VG, Borysenko AA. Hihiienichne obgrun-
tuvannia kryteriiv vidboru dlia provedennia moni-
torynhu pestytsydiv u silskohospodarskii syrovyni,
kharchovykh produktakh ta grunti na prykladi fun-
hitsydiv [Hygienic grounds for selection criteria for
pesticide detection in agricultural commodities, food
products and soil (example for fungicides)]. Actual
Problems of Modern Medicine: Bulletin of the Ukraini-
an Medical Stomatological Academy. 2019;19(3):104-8.
Ukrainian.
doi: https://doi.org/10.31718/2077-1096.19.3.104

7.Antonenko AM, Vavrinevych OP, Omelchuk ST,
Shpak BI, Korshun MM. Improvement of the moni-
toring system in the environment of pesticides af-
fecting thyroid gland. Environment & Health. 2019;93
(4):13-7.
doi: https://doi.org/10.32402/dovkil2019.04.012

8.Bilous O, Bilous S. Obgruntuvannia kryteriiv prove-
dennia monitorynhu u povitri pestytsydiv, rekomen-
dovanykh dlia zakhystu yahidnykh ta bashtannykh
kultur [Substantiation of monitoring criteria in the
air pesticides recommended for the protection of
berry and melon cultures]. In: Actual problems of
preventive medicine. 2025. p. 40-50. Ukrainian.
doi: https://doi.org/10.36059/978-966-397-521-4-3

9.Liakh YuYe, Hurianov VH. Author’s package MedStat
v. 5.2. 2003-2019.

SOURCES OF FUNDING

The research was conducted without external funding. The authors
did not receive any grants or other financial support from any in-
stitutions or companies.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

APPLICATION OF GENERATIVE
ARTIFICIAL INTELLIGENCE

Generative artificial intelligence was not used in the preparation of
this article.

AUTHOR INFORMATION AND CONTRIBUTIONS

BILOUS Olha: conceptualization, data curation, investigation, visu-
alization, writing — original draft.

ORCID: https://orcid.org/0000-0003-2230-9642

e-mail: bil_os@ukr.net

BILOUS Serhii: methodology, formal analysis, writing — review
and editing.

ORCID: https://orcid.org/0000-0003-1593-6445

HRYNZOVSKYI Anatolii: project administration, methodology, writ-
ing — review and editing.

ORCID: https://orcid.org/0000-0002-8391-5294

OMELCHUK Serhii: project administration, writing — review and
editing.

ORCID: http://orcid.org/0000-0003-3678-4241

Received: 12.06.2026
Accepted: 01.07.2026
Published: 15.07.2026

@

()

BY 4.0

54 ISSN (print) 2077-7477 o ISSN (online) 2077-7485  ENVIRONMENT & HEALTH ¢ N2 2(119) * 2026



LACTIC ACID BACTERIA ENZYMES: CHARACTERISTICS, CLASSIFICATION AND BIOTECHNOLOGICAL SIGNIFICANCE

VK 579.864:577.15

Garkava K.G.1
Yalovenko O.I.1
Rudnytska O.P.2

"National Technical University

of Ukraine «Igor Sikorsky

Kyiv Polytechnic Institute»,

Kyiv, Ukraine
2State Institution
«Marzieiev Institute
for Public Health
of the National Academy
of Medical Sciences
of Ukraine»,
Kyiv, Ukraine

DOI: https://doi.org/10.32402/dovkil2026.02.055

LACTIC ACID BACTERIA ENZYMES:

CHARACTERISTICS, CLASSIFICATION
AND BIOTECHNOLOGICAL SIGNIFICANCE

AIM. To summarize current knowledge on the classification, characteristics, and biotechnological signifi-
cance of enzyme systems of lactic acid bacteria (LAB).

MATERIALS AND METHODS. A narrative review of scientific literature indexed in PubMed/MEDLINE, Scopus,
and Web of Science was conducted using comparative and analytical approaches.

RESULTS. The main enzyme systems of LAB were analyzed, including proteolytic enzymes, glycoside
hydrolases, lipolytic enzymes, and enzymes involved in exopolysaccharide synthesis. Particular atten-
tion was paid to cell-envelope proteinases, intracellular peptidases, 3-galactosidase, phosphoketolase,
glucosyltransferases, esterases, and lipases. Their roles in proteolysis, carbohydrate metabolism, flavor
and aroma formation, lactose hydrolysis, and texture development in fermented dairy and meat products
were characterized. The industrial significance of LAB enzymes in the production of cheese, yogurt, kefir,
sourdough bread, lactose-free products, galactooligosaccharides, and dextran was discussed.

CONCLUSIONS. LAB enzyme systems determine the technological and functional properties of fermented
foods and represent promising targets for modern food biotechnology.

KEYWORDS: /actic acid bacteria, enzymatic activity, proteolytic enzymes, food biotechnology.
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lrapkasa K.I"."
AAnoseHko O.I.1
PyaoHuubka O..2

THauioHanbHwiA
TEXHIYHWIA yHiBEpCUTET
YKpaiHu «KuiBcbKuit
NONITEXHIYHWA IHCTUTYT

imeHi Irops CikopcbKoro»,

M. Kuis, Ykpaina

2 [lep>xaBHa ycTaHOBa
«|HCTUTYT rPOMAACLKOro
3[0p0B’S iMEHi
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HauioHanbHoi akagemii

MeANYHUX HayK YKpaiHn»,

M. Kuis, Ykpaina

XAPAKTEPHUCTHKA, KTACUPIKAIIIA

TA BIOTEXHOJIOTTYHE SHAYEHHA

META. Y3aranbHuTK Cy4acHi faHi Wofo Knacudikauii, XapakTepucTuK i 6i0TEXHONOMYHOr0 3HAYEHHS
thepmeHTHUX cucTemM MonoYHokucnux 6aktepiin (MKB).

MATEPIAJIN | METOLW. MpoBeneHO HapaTMBHWIA OTNSL HAYKOBOI NiTepaTypu, iHAEKCOBAHOI B 6a3ax Aa-
Hux PubMed/MEDLINE, Scopus Ta Web of Science, i3 3acTOCyBaHHAIM NOPIBHANLHOIO Ta aHANITUYHOMO
nigxoAis.

PE3VNIbTATW. MpoaHanizoBaHo 0CHOBHI pepmeHTHI cuctemn MKB, 30Kkpema npoTeoniTUYHI hepMeHTH,
rNiKO3WArigponasu, NinoniTUYHI (hepMeHTU Ta (DePMEHTU CUHTE3Y ek3ononicaxapuiis. 0co6nuBy yeary
MPUAINEHO KNITUHHO-3B’A3aHMM NPOTEIHa3aM, BHYTPILHbOKIITUHHIAM NenTuaasam, 3-ranakro3unaasi, goc-
dokeTonasi, roko3unTpaHcdepasam, ectepasam i ninasam. OxapakTepm3oBaHO iXHIO Ponb y NPOTEONI3i,
MeTaboniami ByrneBoAiB, (DOPMyBaHHi CMaky W apomaty, rigposisi nakTo3nm ta HOPMYyBaHHI TEKCTYpK
(hepMEHTOBAHNX MOJIOYHUX i M'ACHUX NPOAYKTIB. PO3rNsHYTO NPOMUCIIOBE 3HA4YeHHA dpepmeHTiB LAB y
BUPOOGHMLTBI CUPIB, KOTYPTY, Kedhipy, 3aKBACOYHOro xJni6a, 6€31aKTO3HNX NPOAYKTIB, ranakTooniroca-
XapuaiB i AeKcTpaHy.

BUCHOBKW. ®epmeHTHI cuctemu LAB BU3Ha4atoTh TEXHONOTIYHI Ta (DYHKLiOHANbHI BNACTMBOCTI hepMeH-
TOBAHWX NPOJYKTIB i € NEPCNEKTUBHUMMI 06’€KTaMK Cy4acHOT Xap40BOi 6i0TeXHONOTII.

KNTKOY0BI CJI0BA: monouHokucni 6aKkTepii, hepMeHTaTnBHA aKTUBHICTb, MPOTEONITUYHI (DePMEHTH,
Xap4oBa 6i0TexXHO0ris.

INTRODUCTION

Lactic acid bacteria (LAB) are a heterogeneous
group of Gram-positive facultatively anaerobic
microorganisms that produce lactic acid as the ma-
jor end product of carbohydrate fermentation. This
group includes representatives of the genera Lac-
tococcus, Lactobacillus, Streptococcus, Leuconostoc,
and related taxa [1, 2].

LAB are widely used as starter cultures in the
production of fermented dairy products, cheeses,
fermented vegetables, sourdough bread, and fer-

mented meat products due to their technological
and probiotic properties [3, 4].

The technological importance of LAB is prima-
rily associated with their enzyme systems. LAB
enzymes participate in the hydrolysis of proteins,
carbohydrates, and lipids, ensuring nutrient acqui-
sition and contributing to the formation of flavor,
aroma, texture, and functional properties of fer-
mented foods [5].

Recent advances in genomics and biotechnology
have significantly expanded knowledge regarding
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the organization and regulation of LAB enzyme
systems [6, 7].

Despite considerable progress, several aspects
of LAB enzymatic activity remain insufficiently
understood, particularly regulatory responses to
technological stress and the interaction of enzymes
involved in flavor formation.

The aim of this article is to summarize current
knowledge on the classification, characteristics,
and biotechnological significance of LAB enzyme
systems.

MATERIALS AND METHODS

This article is a narrative review based on a sys-
tematic analysis of scientific literature indexed in
the PubMed/MEDLINE, Scopus, and Web of Science
databases. The search included the keywords lactic
acid bacteria, enzyme systems, proteolytic system,
B-galactosidase, lipase, esterase, exopolysaccha-
ride, and starter cultures.

The collected data were comparatively analy-
zed using literature review methods. Enzyme clas-
sification was based on the principles of the In-
ternational Union of Biochemistry and Molecular
Biology IUBMB). Information regarding substrate
specificity, cellular localization, and industrial ap-
plications of LAB enzymes was also considered.

To evaluate the distribution of enzymatic activi-
ties among LAB species, published phenotypic data
and genomic information from public databases
including GenBank, UniProt, and KEGG were ana-
lyzed.

REVIEW

General characteristics and classification of
LAB enzymes. The enzyme systems of lactic acid
bacteria include several functional classes that dif-
fer in catalytic activity, localization, and physiologi-
cal role [1, 8]. The major groups comprise hydro-
lases (proteinases, peptidases, glycoside hydrolases,
lipases, esterases), oxidoreductases, transferases,
and isomerases. Among them, hydrolases are the
most important for food biotechnology because
they participate in the degradation of proteins, car-
bohydrates, and lipids during fermentation [1, 3].

According to cellular localization, LAB enzymes
may be surface-associated, cytoplasmic, or extra-
cellular. Most enzymes are intracellular and be-
come active in food systems mainly after bacte-
rial cell lysis [5, 9]. Surface-associated enzymes,
particularly cell-envelope proteinases, initiate the
hydrolysis of milk proteins, whereas extracellu-
lar glucansucrases synthesize exopolysaccharides
from sucrose.

Table 1. Major enzyme systems of LAB and their characteristics

Enzyme EC number Localization Substrate Main function sigl?fciiiac:}: e
CEP }();I?ttlg)inase 3.4.21.96 Cell surface = aS1-, B-casein of Ilar;i;[)i‘[aeg?yr;ig, Cfgl:sg? f)le%i?&gg’
nitrogen nutrition
Endo}g eeI})o(t)idase 3.4.24.- Cytoplasm Oligopeptides of oHﬁ]g;g?};sﬁ?i es Flavor formation
Aminglég%tidase 3.4.11.2 Cytoplasm Aré—sgﬁglf;’ing N-te?gfngaor{lino Biggxl;lelli)s};sx/'(lfleﬁor
peptides acids in cheese
B-Ga%igtgzs)idase 3.2.1.23 Cytoplasm Lactose I?ff(liggtlg:(ies L;tlz‘toogs-ci?;e
to Glc+Gal GOS formation
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Comparative genomic studies indicate that the
general organization of LAB enzyme systems is
relatively conserved among different species, al-
though enzymatic activity and substrate specificity
vary considerably at the strain level [7]. These
differences largely determine the technological
properties of starter cultures, including flavor de-
velopment, texture formation, and exopolysaccha-
ride production.

Proteolytic system of LAB. The proteolytic
system is one of the best-characterized enzyme
systems of LAB and plays a crucial role in bac-
terial growth in milk, where the concentration
of free amino acids is limited [7, 10]. The system
functions through three main stages: extracellular
protein hydrolysis, peptide transport into the cell,
and intracellular peptide degradation.

* Cell-envelope proteinases. Cell-envelope pro-
teinases (CEP) are surface-associated serine endo-
proteinases responsible for the initial hydrolysis
of casein into oligopeptides [5, 11]. These enzymes
differ in substrate specificity among LAB species
and strains, which significantly influences cheese
ripening and flavor development. Lactococcal and
lactobacillar CEPs exhibit similar mechanisms of
action despite taxonomic differences, reflecting
the conserved nature of the proteolytic system
[10, 11].

The genes encoding CEPs are commonly asso-
ciated with regulatory elements controlling enzyme
expression under peptide-limited conditions [11].
Increased proteolytic activity enhances nutrient
availability and contributes to the accumulation
of flavor-forming peptides and amino acids in fer-
mented dairy products.

* Peptide transport systems. Peptides generated
by extracellular proteolysis are transported into
the bacterial cell by ATP-dependent transport sys-
tems, mainly Opp, Dpp, and DtpT [7]. Among these,
the Opp system is considered the most important
because of its broad substrate specificity and abili-
ty to transport oligopeptides of different lengths.

Studies have demonstrated that defects in pep-
tide transport systems significantly reduce bac-
terial growth in milk, confirming their essential
role in LAB metabolism and adaptation to dairy
environments [12].

o Intracellular peptidases. Inside the cell, pep-
tides are hydrolyzed by intracellular peptidases
that release free amino acids used for metabolism
and aroma formation [7, 9]. LAB possess amino-
peptidases, endopeptidases, and proline-specific
peptidases differing in substrate specificity and
catalytic properties.

PepN is one of the most widespread aminopep-
tidases and participates in the degradation of a
broad range of peptides [9]. Proline-specific pepti-
dases are particularly important because proline-
rich casein peptides are resistant to hydrolysis
and may contribute to bitterness in cheese when
insufficiently degraded [12].

Endopeptidases such as PepO and PepF further
hydrolyze oligopeptides into smaller fragments in-
volved in flavor formation during cheese ripening
[7]. Overall, the coordinated activity of CEPs, pep-
tide transporters, and intracellular peptidases de-
termines the efficiency of proteolysis and strongly
influences the sensory properties of fermented
dairy products.

Glycoside hydrolase systems of LAB. Carbo-
hydrate metabolism in LAB depends on the coor-
dinated activity of transport systems and glycoside
hydrolases. Lactose is the principal carbohydrate
substrate in dairy fermentations, and its metabo-
lism is among the best-characterized enzymatic
processes in LAB [13, 14].

* B-Galactosidase and lactose metabolism. In
many LAB species, including Streptococcus ther-
mophilus and Lactobacillus bulgaricus, lactose is
transported into the cell and hydrolyzed by B-galac-
tosidase into glucose and galactose [13]. Glucose
enters glycolysis directly, whereas galactose is me-
tabolized through the Leloir pathway.

Besides lactose hydrolysis, B-galactosidase can
catalyze transgalactosylation reactions leading to
the formation of galactooligosaccharides (GOS),
which exhibit prebiotic properties and stimulate
the growth of beneficial intestinal microbiota [14,
15]. Therefore, LAB B-galactosidases are widely
applied in the production of lactose-free and func-
tional dairy products.

» Phospho-f-galactosidase pathway. In Lactococ-
cus lactis and related species, lactose uptake occurs
through the phosphotransferase system (PEP-PTS),
where lactose is phosphorylated during transport
[13]. The resulting lactose derivatives are hydro-
lyzed by phospho-B-galactosidase. This pathway is
characteristic of lactococci and represents an alter-
native mechanism of lactose utilization in LAB.

» Phosphoketolase and heterofermentative me-
tabolism. Heterofermentative LAB, including Leu-
conostoc and Weissella species, metabolize carbo-
hydrates through the pentose phosphate pathway.
The key enzyme of this pathway is phosphoketo-
lase, which contributes to the formation of lactate,
ethanol or acetate, and carbon dioxide [16].

These metabolic products are important for the
development of flavor, aroma, and texture in fer-
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mented products such as kefir, Gouda cheese, and
fermented sausages.

* Glucosyl- and fructosyltransferases. Glucosyl-
transferases and fructosyltransferases catalyze the
synthesis of polysaccharides such as dextran and
levan from sucrose [17]. These exopolysaccharides
are widely used as thickeners, stabilizers, and pre-
biotic ingredients in food biotechnology.

Dextran synthesized by Leuconostoc mesenteroi-
des has additional pharmaceutical applications,
including use as a plasma volume expander and
chromatography matrix material [17, 18].

Lipolytic enzymes of LAB. Lipolytic enzymes
of LAB include lipases and esterases that hydro-
lyze triglycerides and fatty acid esters [19]. Al-
though their activity is lower than that of fungi
such as Penicillium and Aspergillus, LAB lipolysis
contributes significantly to flavor development in
fermented dairy and meat products through the
formation of free fatty acids and volatile aroma
compounds [19, 20].

Most LAB possess intracellular esterases that be-
come active after bacterial cell lysis during product
ripening [19]. The released fatty acids influence
sensory properties: short-chain fatty acids con-
tribute to characteristic cheese flavors, whereas
excessive accumulation of long-chain fatty acids
may cause off-flavors.

 Esterases and aroma formation. LAB esterases
belong to the o/B-hydrolase family and preferen-
tially hydrolyze short-chain fatty acid esters [19].
In addition to hydrolysis, these enzymes catalyze
ester synthesis and transesterification reactions
involved in aroma formation.

Several esterases have been identified in Lacto-
bacillus plantarum, including cold-active enzymes
that retain activity at low temperatures and are
potentially useful in cheese production and low-
temperature fermentations [21].

» LAB lipases in fermented products. Lipase acti-
vity has been detected in strains of L. plantarum,
L. casei, L. helveticus, and L. fermentum [19]. These
enzymes participate in the release of fatty acids
that serve as precursors for aldehydes, ketones,
and lactones responsible for characteristic aromas
of cheeses and fermented sausages [20].

In fermented meat products, LAB act together
with endogenous meat enzymes, contributing to
lipolysis, texture development, and flavor forma-
tion during ripening.

Enzymes involved in exopolysaccharide syn-
thesis. LAB exopolysaccharides (EPS) are synthe-
sized through two major mechanisms. Heteropoly-
saccharides are produced intracellularly by glyco-

syltransferases and subsequently secreted outside
the cell, whereas homopolysaccharides such as
dextran and levan are synthesized extracellularly
by glucansucrase and fructansucrase enzymes [17,
22].

The structure and properties of EPS are deter-
mined by strain-specific eps gene clusters encoding
enzymes involved in polysaccharide biosynthesis
[22]. These polymers play important technological
roles in fermented foods by improving viscosity,
texture, and water-holding capacity.

EPS-producing strains of Streptococcus ther-
mophilus and Lactobacillus bulgaricus are widely
used in yogurt production because they enhance
consistency and reduce whey separation [22, 23].

Industrial applications of LAB enzyme sys-
tems. LAB enzyme systems constitute the mole-
cular basis for the development of the organo-
leptic, textural, and technological properties of a
wide range of fermented products. The specific
complement of enzymes possessed by individual
LAB species and strains determines the extent of
proteolysis, lipolysis, aroma compound formation,
exopolysaccharide synthesis, and other biochemi-
cal processes that directly influence the quality
of the final product [3, 4]. The roles of the major
LAB enzyme systems in the production of various
fermented foods are summarized in Table 2.

Cheese making represents the most important
field of application for the proteolytic and lipolytic
systems of LAB. The ripening of Cheddar cheese
(12-24 months) depends largely on the proteolytic
activity of starter Lc. lactis ssp. cremoris cultures
and adjunct L. helveticus strains. Endopeptidases
PepO and PepF, together with several peptidases
including PepN, PepQ, and PepX, are responsible
for the degradation of pB-casein-derived oligopep-
tides and the accumulation of free amino acids,
which serve as markers of ripening progression.
These amino acids are subsequently catabolized
into characteristic aroma compounds: methionine
is converted to methional, phenylalanine to phe-
nylacetaldehyde, and leucine to isovaleric acid [9,
25].

In Gouda- and Edam-type cheeses, heterofer-
mentative Leuconostoc spp. (particularly Leu. mes-
enteroides) play an important role. Through the
phosphoketolase pathway, these bacteria produce
CO,, which is responsible for the formation of the
characteristic eye structure, as well as diacetyl and
acetoin, compounds that impart the characteristic
buttery flavor to the product [16]. A technological
evaluation of 128 LAB strains for cheese-making
applications demonstrated that Lb. delbrueckii P10,
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Table 2. Enzyme systems of LAB in the production of specific products

Product LAB species / strain Key enzymes Role in quality formation

: . CEP (PrtP), PepN, . .
Cheddar cheese Lc. lactis ssp. cremoris PepO, PepQ Ripening, flavor, aroma
Phosphoketolase, Eye formation («holes»),

Gouda/Edam cheese Lc. mesenteroides

S. thermophilus +

Yogurt Lb. bulgaricus

. Lc. lactis + Leuconostoc +
Kefir yeasts
Salami/sujuk Lb. sakei, Lb. curvatus

Lactose-free milk Lb. acidophilus, Lc. lactis

Lb. bulgaricus,
Lb. acidophilus

Lb. sanfranciscensis,
Lb. fermentum

GOS (prebiotic)

Sourdough bread

Dextran (medical use) = Lc. mesenteroides B-512F

[B-galactosidase

B-Galactosidase, CEP,
EPS synthases

creamy flavor
Acidity, aroma, texture

Carbonation, characteristic
flavor

Phosphoketolase,
lipase, proteases

Lipase, esterase,

aminopeptidase Lipolysis, aroma, texture

B-Galactosidase Lactose hydrolysis

B-Galactosidase
(transgalactosylation)

Synthesis of
galactooligosaccharides

Phosphoketolase,
fructansucrase Aroma, dough structure
Dextransucrase Plasma expander synthesis

Lb. rhamnosus P50, and Lc. lactis Q5C6 exhibited
the highest PepN and PepX activities and were
therefore recommended as promising adjunct cul-
tures [25].

Yogurt production is based on the protocoope-
ration between two species: S. thermophilus and
L. bulgaricus. The former ferments lactose via the
B-galactosidase-dependent (permease-mediated)
pathway and produces lactic acid and acetalde-
hyde, whereas the latter, in addition to acid pro-
duction, plays a crucial role in the proteolysis of
milk casein, releasing free amino acids that serve
as essential growth factors for S. thermophilus.
This microbial mutualism results in a substantially
higher fermentation rate when the two cultures
are used in combination than when either is grown
as a monoculture [26].

EPS-producing strains (S. thermophilus S-3, Lb.
bulgaricus OLL1073R-1) provide yogurt with its cha-
racteristic ropy consistency. The polysaccharides
synthesized by enzymes encoded within the eps
gene cluster interact with casein micelles and whey
proteins, forming a three-dimensional gel matrix
with enhanced water-holding capacity [22, 26].

In fermented sausage products (salami, sujuk,
and mettwurst), LAB perform four key functions:
(1) acidification to inhibit pathogenic microorga-
nisms; (2) nitrate/nitrite reduction; (3) proteolysis of
muscle proteins, contributing to texture softening;
and (4) lipolysis leading to the formation of aroma
compounds. The dominant species include Lb. sa-
kei, Lb. curvatus, and Pc. pentosaceus, as well as Lb.
plantarum in traditional products [20, 24].

Within the meat matrix, the enzymatic systems
of LAB act synergistically with endogenous meat
proteases (calpains and cathepsins) and lipases.
In particular, LAB lipases release unsaturated fatty
acids, such as linoleic and arachidonic acids, which
serve as substrates for lipid peroxidation reactions.
These reactions generate aldehydes and ketones
that contribute characteristic aroma notes often
described as «roasted meat» and «nutty» flavors
[20].

The production of lactose-free dairy products —
one of the most rapidly growing market segments
(CAGR #9% during 2020-2025) — is based on the
use of industrial B-galactosidases, including those
derived from LAB. Strains of Lb. acidophilus and
Lc. lactis are among the principal producers of
[B-galactosidases for food industry applications [14,
15].

The synthesis of GOS — prebiotic galactooligo-
saccharides — represents a promising application
of the transgalactosylation activity of LAB B-galac-
tosidases. The GOS content of commercial prebiotic
preparations typically ranges from 50% to 97%.
Studies have demonstrated that strains of Lb. bulga-
ricus, Lb. acidophilus, and certain Lc. lactis isolates
exhibit higher transgalactosylation activity than
the industrial B-galactosidase from Kluyveromyces
lactis under specific reaction conditions [15].

Dextran synthesized by Leu. mesenteroides
through the action of dextransucrase is used in
medicine (e.g., the plasma volume expander Dex-
tran-70), the food industry (as a structure-forming
agent in bakery products and a fat replacer), and
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biochemistry (as the matrix material for Sephadex
chromatography media). Levan produced by L. san-
franciscensis is employed as a texturizing agent
and prebiotic ingredient [17, 22].

CONCLUSIONS

The enzyme systems of lactic acid bacteria en-
compass proteolytic, glycoside hydrolase, lipolytic,
transferase, and oxidoreductase enzymes that de-
termine the technological properties of LAB in fer-
mented products. Proteolytic and lipolytic systems
play a key role in the development of the flavor,
aroma, and texture of cheeses, fermented dairy
products, and fermented meat products, whereas
[B-galactosidases are responsible for lactose meta-
bolism and the synthesis of prebiotic galactooligo-
saccharides. Glucosyl- and fructosyltransferases
mediate the synthesis of exopolysaccharides that
influence product consistency. Antioxidant enzy-
mes enhance the resistance of LAB to technologi-
cal stress, while modern genomic, proteomic, and
bioengineering approaches provide opportunities
for the development of strains with tailored en-
zymatic properties. The broad spectrum of enzy-
matic activities exhibited by LAB also highlights
their considerable potential for the fermentation
of plant-based substrates and the production of
functional foods.
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i MONIOfli; BU3HAYEHHI KNIOYOBNUX AETEPMiHAHT PO3BMTKY 3a/1eXKHOCTI; BUSBIEHHI OCHOBHWUX 3aKOHOLABYUX
NporajinH; a TakoX y (DOPMYSTHOBAHHI NPONO3ULIN WOAO ePEKTUBHUX HANPAMIB KOHTPONIO.

MATEPIAJIN TA METOAW. JocnigXeHHS rPYHTYETLCA HA aHani3i MDKHAPOAHWX 3BITiB i akTiB BCECBITHLOI
opranisauii oxopoHu 3gopoB’s (BO03), Esponeiicbkoi Komicii, LieHTpis CLUA 3 KOHTpOMHO T2 NpoginakTukm
3axBoptoBaHb (CDC), YnpaBniHHA 3 KOHTPOMO 32 NPOAYKTaMU Xap4yBaHHs Ta NiKapCbKUMKU 3aco6amu
(FDA), ny6nikauinn y Haykosux 6azax PubMed i Scopus npotsrom 2010-2026 pokiB, a TAKOX KPUTUHHOMY
ornafi MapKeTMHroBNUX NPAKTUK i PErynaTOPHUX MeXaHi3MiB.

OMNAA. BctaHoBneHo CTiiKy rnobanbHy TeHAEHUi0 L0 AnBepcudikalii puHKY HIKOTUHOBOI NpoAyKLii
3 napasnesibHUM 3pOCTaHHAM ii NONYyNAPHOCTI cepes MoNofi. ArpecyBHi MapKeTUHIOBI CTpaTerii BUPOOHMKIB,
LUIMPOKE 3aCTOCYBAHHSA apoOMaTN3aTopiB, BUCOKA JOCTYNHICTb TOBAPIB, CNAaBKWl KOHTPOMb 3a OTPUMAHHAM
BIKOBUX 0OMEXEHb, @ TAKOX MCMX0EMOLiIHA BPA3NMBICTb NiANITKIB B yMOBaX BiliHW B YKpaiHi HabyBalTh
3arp0o3/IMBOro Xapaktepy. BUSBNEHO 3HAYHWIA PEryNSTOPHWIA PO3PUB MiXK AMHAMIYHUM PO3BUTKOM PUHKY Ta
NOBINIbHUM OHOBJIEHHAM HOPMATMBHO-NPaBOBOI 6231, 30KPEMA, Ha NPUKNAZI BIAXUNEHHS 3aKOHONPOEKTY
LLOAO PErynoBaHHs HiIKOTUHOBNX MayHiB.

BUCHOBKMW. TMoLwmpeHHs HOBITHIX HIKOTUMHOBMICHWUX BUPOGIB Cepea AiTel Ta MONOAI CNPUYMHEHE CYKYN-
HIiCTIO PI3HOMMAHOBMX YUHHUKIB. TPy LbOMY KITOYOBOK NPO61EMOI0, BUSBIIEHOKO B XOAi OMNAAY, € 3HAYHNIA
perynsaTopHuii po3puBe, Lo NOTpebye NepLI04eproBoro YCyHeHHs. [1nf 3MeHLIEHHs 3arpo3 paHHbOI 3a-
JIXHOCTI HEOOXIAHUA KOMMMEKCHWIA NigXiJ: OHOBJIEHHS 3aKOHOLABCTBA, KOHTPO/b NPOMOLi, 06MEXeHHS
OHMANH-NPOAAXIB 1 apOMATM3aTOPIB, AOTPMMAHHS BIKOBUX 06MEXEHb i HASBHICTb OCBITHIX KypCiB. 3aCTO-
cyBaHHs pekomeHpauiii BOO3, €BponeiicbKoi KOMicii 3 aganTauieto 10 HaLiOHANbHOrO NPaBOBOro Nons €
HaA3BMYANHO BXJIMBIM acneKTOM AnA ranysi 0XOPoHW 340p0oB’A YKpaiHu.

KINHY0BI CNOBA: HikoTnH, TBEH, e1eKTPOHHI curapetu, Mosiofb, PerynaropHa noaitnka.

CONSUMPTION OF NICOTINE-CONTAINING PRODUCTS AMONG
CHILDREN AND YOUTH: ANALYSIS OF PREVALENCE, DETERMINANTS

Grygorenko A.S.

State Institution of Science
«Genter of innovative
healthcare technologies»
State Administrative
Department

(SIS «CIHT» SAD)

Kyiv, Ukraine

AND REGULATORY GAPS

AIM. To examine current trends of nicotine product use among youngsters, explore the factors driving
addiction, identify major gaps in existing legislation, and propose practical policies for effective regulation
and control of these products.

MATERIALS AND METHODS. The study is based on a review of international reports by the World Health
Organization (WHO), the European Commission, the US Centers for Disease Control and Prevention (CDC),
the Food and Drug Administration (FDA), publications in the scientific databases PubMed and Scopus for
the period 2010-2026, as well as a critical analysis of regulatory mechanisms and marketing practices
of tobacco manufacturers.

REVIEW. A systematic analysis reveals a steady global trend towards diversification of the nicotine product
market, accompanied by a parallel increase in its popularity among young people. Key determinants of
this phenomenon were identified: aggressive marketing strategies by manufacturers, widespread use of
flavourings, high product availability, weak enforcement of age restrictions, and the psycho-emotional
vulnerability of adolescents—which, in the context of war in Ukraine, becomes particularly acute. A sig-
nificant regulatory gap was found between the dynamic market development and the slow updating of the
legal framework, exemplified by the rejection of Draft Law on the regulation of nicotine pouches.

CONCLUSIONS. The spread of new nicotine-containing products among children and young people is
caused by a combination of diverse factors. At the same time, the key problem identified during the
review is a significant regulatory gap, which requires urgent elimination. To reduce the threats of early
addiction, a comprehensive approach is needed: updating legislation, controlling promotion, restricting
online sales and flavors, observing age restrictions, and providing educational courses. The application
of the recommendations of the WHO and the European Commission with adaptation to the national legal
framework is an extremely important aspect for the healthcare sector in Ukraine.

KEYWORDS: nicotine, HTP, electronic cigarettes, youth, regulatory policy.
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CMO>XVBAHHS HIKOTMHOBMICHWX MPOAYKTIB CEPE[, AITEW TA MONOA:
AHAJTI3 NMOLIMPEHOCTI, AETEPMIHAHT TA PEMYJIATOPHUX MNMPOTAJIMH

BCTVII

[IpOTAroM OCTaHHBOTIO JIECITUIITTS CTPYKTypa
CII0>KUBAHHS HIKOTHUHY 3HAYHO 3MiHWJIacd: Tpa-
TUITINHI TUTapKU II0CTYIIMIUCS MIiCIIEM eJIEKTPO-
HHUM CUraperaM, II0[-CUCTeMaM, TIOTIOHOBUM
BUpo6aM 11 eJleKTpuuHoro HarpiBaHHs (TBEH),
naydJaM TOIIo. 3a JaHUMU MDKHapPOJHUX TOCITi/I-
’KeHb, MUJIBMOHH JIiTe i IMJUIITKIB perysipHO BU-
KOPHUCTOBYIOTh HIiKOTUHOBMICHI IIPOAYKTH, a B
faraThboX KpaiHax Bifjl3Ha4YaeThCI TEHEHITISI IO
301i7bIIIEHHS YaCTKU HiJJTiTKIB, SKi KOPUCTYIOTh-
Cs eJIeKTPOHHUMU curapetamu [1-3]. Kpim Toro
eKCIIEPTH BiJ[3HAYAIOTh 3POCTaHHS IIOMYJISPHOCTI
OTHOPa30BUX BEMIIB i HIKOTUHOBUX M1ay4yiB, 110
II0B’A3aHO0 3 0COOJIMBOCTSIMHU iX BUKOPHUCTaHHI,
IpUBabJIMBUM IU3aMHOM Ta MO>KJIUBICTIO JIETKO
OPUXOBYBATH IX Bif mopociaux [4].

3a pesysbTaTaMHu OIIUTYBaHHS KHIBCHKOTO
MIDKHapOIHOT0 iHCTUTYTY coItioJiorii (KMIC), mrpo-
BeJIeHOr0 Yy JII0TOMy—0epe3Hi 2025 poKy, TpeTHuHa
YKpalHI[iB IIOBiJTOMUJIA IIPO IIOTOYHE B)KUBAaHHSA
TIOTIOHOBUX ab60 HiKOTHHOBMIiCHUX BHPOOIB, 3
SIKUX MaMyKe KO>KeH TPeTii BUKOPUCTOBYE IX IT10-
IeHHO. HalBHUIIli NOKa3HUKU CIIO’KUBaHHS 3a-
$iKCcoOBaHO cepejr MOJIOIOTO HaceJeHHS, IIPUIOMY
BOHHU € OiJIBIITUMHU ITOPiBHIHO 3 IIOTIepeIHIMHU Po-
KaMmu [5]. A IpoTe y TOBrOCTPOKOBIHN II€PCIIEKTH-
Bl CIIOCTepiraeTbCs 3arajibHa TEHJEHIIS [0 3HU-
>KeHHS HOIITUPEHOCTI TIOTIOHOIIAIIHHA B YKpaiHi.
Tak, y 2010 po1ii yacTKa KypIliB cepe] YOJIOBIiKIB
BikoM 18-29 pokiB cTaHOBUJIA OJIM3BKO 45%, TOI
K cepef, KiHOK ITiel 5K BIKOBOI I'pyIIx — IIPUOJINS-
HO 10% [6, 7]. IIi maHi 36iratoThbCcd 3 pe3yybTaTa-
MU YKpPaiHChKOI YaCTHHU «EBPOIEUCHKOTO OITH-
TyBaHHS YYHIB III0[0 B)KUBaHHS aJIKOTOJIIO Ta
IHIITUX HapKOTUYHUX peuoBUH — ESPAD» 2024
POKy. JocaimpKeHHS 3aCBiTUUIIO, 10 IIOIIUPEHICTh
KYpiHHA cUrapeT cepef MiJUIiTKIB 3MeHIINIacs
Marke BABiuUil mopiBHSAHO 3 2019 poxom. Hato-
MICTh CHUTyaIlisl 3 eJIeKTPOHHUMU CUTapeTaMHU €
3BOPOTHOR0: iIXHE B)KUBAHHA 3a TOM caMUU I1epiof
(current use) 3pocs10. BaykyIMBO 3a3HaYUTH, 1110 I10-
Ka3HUK current use Bijobpakae B>KUBaHHS IIPO-
TATOM OCTaHHIX 30 fHIB, ofHaK He TudepeHIlitoe
emi30{UYHI CIIPOOU Bif| pery/sIpHOTO (HalIpHUKJIIa,
II0/IeHHOT0) B)KUBaHHS. TUM He MEeHIII, 3p0CTaHHSA
IIHOTr0 II0OKa3HMKAa BKA3ye Ha CTINKYy TEH/IEHITIIO0 [0
3aJIyueHHS Jiefiajli 61IbIIT101 YaCTKH MOJIO/I /10 CITO-
’KUBaHH{ aJIbTepPHAaTUBHUX JPKepeJ HiKOTUHY.

TakuM YUHOM, MOJIOAB 1 HaJlajIi 3aJIUIIAaEThCI
TOJIOBHOIO ITILOBOK) ayAUTOPi€l0 TIOTIOHOBOI iH-
nycTpil. IJonyJIIpHICTh TaKUX IIPOLYKTIB 3pOCTaE
uepes I0eJHaHHA PisHUX paKTOPIB, ajie HalbiIb-
IIIe 3aHEeIIOKOEHHS BUKJIUKAE Te, 1110 Ile CIIPUSIE

CTBOPEHHIO ITiJIOTO ITOKOJIIHHSA i3 3aJIe)KHICTIO,
HaCJIIKY SIKOI JIUITIEe IIOYUHATh CTaBaTU IIOMIT-
HUMU.

Merta noJssitasia y ToMy, II[o6 IIpoaHasisyBa-
TH Cy4acCHi TeHJeHIil B)KUBaHHS HIKOTUHOBUX
BUPOOIB cepen miTed Ta MoJjiofi. V Mekax IOCITi-
JKeHHd IepeabadyaeThCsd BCTAHOBUTH OCHOBHI
IIpUYUHU GOPMYBaHHSA HIKOTHHOBOI 3aJ1€5KHOCTI
Ta YUHHUKHY, 1110 CHOHYKAaI0Th MOJIOUX JIFOJIeH 10
ix BUKopHcTaHHS. OKpeMy yBary IpHUAiIeHO BU-
SIBJIEHHIO IIPOTaJINH Y YUHHOMY 3aKOHO/IABCTBI Ta
peryaaTopHii mosiTuili. Ha 0CHOBI IIpOBeeHOT0
aHaJtizy QOpMYIOTHCS IIPOIIO3UILIii IIT010 ePeKTUB-
HUX HalIpsAMIB Jlep>KaBHOI ITOJIITUKU KOHTPOJIIO 33
TaKMMU TOBapaMHU 3 ypaXyBaHHIM Mi>KHapPOJHUX
CTaH/IApPTIB 1 IIPaKTHUK.

MATEPIAJIM TA METOAU

JlusaiiH MOCHiIKeHHS — aHaJITUYHUN OTJIS
0QiIiiTHNX 3BITiB MI>KHapOJHUX OpraHisariiii, Hay-
KOBUX IyOJIiKaIii Ta 3aKOHOJaBUUX aKTiB pis-
HUX HPUCAUKITIN. /locaiipKeHHS 6a3yBajsocsa Ha
KPUTUYHOMY OIJIsAfi 3BiTiB BOO3, €BpoOIerichKOl
Kowmicil, YIIpaByiiHHA 3 KOHTPOJIIO 3a IIPOAYKTaMH
xXapuyBaHH4 U lleHTpy CIIIA 3 KOHTPOJIIO Ta IIPo-
$iTaKTHUKY 3aXBOPIOBaHb, 4 TAKO)K HAYKOBUX ITy0-
jikariti y PubMed i Scopus 3a mepiox 2010-2026
poxkiB. Tako>X 37iMiCHIOBasIaCs OIJiHKa IIPaBOBOTO
peryroBaHHSA Ta IHCTUTYITIMHUX IPOrajdvH. /i
iHTepIIpeTallili OTpUMaHUX JaHUX 3aCTOCOBYBa-
JIMCSI METOIU MOPIBHAJILHOTO aHaJIi3y, y3arajib-
HEeHH$ CTaTUCTUYHUX IIOKa3HUKIB 1 CUHTe3y JIi-
TepaTypHUX JpKepeJ. Bigbip mKepes mIpoBoaMIn
3a KJIFOYOBUMU CJI0BaMU 3 IBOPIBHEBUM CKPUHIH-
roM (HasBH/aHOTAIIil; IIOBHI TEKCTH), BKJIIYAI0UU
JIWIIIe POOOTH 3 pelpe3aeHTaTUBHUMH JaHUMU IIPO
HOIIWPEHICTh YU PEeryJaIBaHHSI Cepel MOJIOZI.
OCKIJIBKY aHaJTi3yBaIUCs BUKJIKYHO OITy0JIiKOBa-
Hi arperoBaHi JlaHi 6e3 3aJlyueHHs PeCIIOH/IEHTIB,
eTHUYHe CXBaJIeHHs He BUMarasocs, OfHaK IIpH iH-
TepIIpeTaliil pe3y/JIbTaTiB BpaXx0BaHO BPa3JInuBIiCTh
IiTel Ta IJIITKIB IK 00’€KTa JOCIIIKEHHS.

OLJISA

I'mo6asbHi Ta HallioOHAIBHI TEHIEeHIIil MOoIIH-
PpeHocTi. AHaJTi3 OIIpaIibOBaHUX JpKepeJI 3a Iepiof,
2010-2026 poKiB 3acBiiuye CTINKY I7100a7IbHY T€H-
JIeHIIiI0 10 TpaHcopMallii CTPYKTYPH CIIOKUBaH-
HS HIKOTHHY Cepe[l [IiTel Ta MOJIO/I: TPaAUITifHI
CHUTapeTH IIOCTYMAKThCI MiCIleM eJIeKTPOHHUM
curaperam, II0J-CCTeMaM, TIOTIOHOBUM BHUpobaM
I eJleKTpuuHOro HarpiBaHHA (TBEH) Ta HiKo-
TUHOBUM I1aydaM. 3a ganuMu BOO3, y 2023 porri
6/1M3bK0 38 MUTH HifIiTKiB BikoMm 13-15 pokiB y
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CBITi perysigpHO B)KMBaJIW HIKOTUHOBMICHI IIpO-
OYKTH, IpUYoMy B 6araTboxX KpaiHax yacTKa Ko-
PUCTYBadiB eJIEKTPOHHUX CUTApeT Cepejl MOJIOLI
IepeBUIUIIA II0KA3HUKU KYPIiB TPagUIliIMHUX
curaper [1]. V 2025 porii B EBponeMcbKOMY PeTioHi
Ieil II0Ka3HUK CATHYB 14,3% — OHOI0 3 HallBU-
mux y cBiti [2]. V CIIA, 3rigao 3 ganumu CDC,
y 2024 por1ri 6J1M3bKO0 2 MJIH IiJJIITKIB PeryJIsapHO
BUKOPHUCTOBYBAJIN eJIEKTPOHHI CUTapeTH, 3 IKUX
88% obmpanu apoMaTu3oBaHi BapiaHTH [3]. FDA
IOATKOBO HATOJIOIIYE Ha CTPIMKOMY 3pOCTaHHI
TOIYJIIPHOCTI HIKOTUHOBUX I1ayy4iB Ta OHOPa30-
BUX BEUIIIB, 110 TTOSICHIOETHCA BiJ[CYyTHICTIO 3alia-
XY, IPOCTOTOI0 BUKOPHCTAHHS 1 MOYKJIUBICTIO IIPU-
XOBaTH B)KMBAHHS BiJ| JOpoCaIuX [4].

VKpalHCBhKI JaHi IIOBHICTIO BIIMUCYHTHCA B 1€
MakKpoTpeHs. 3rifHo 3 onuTyBaHHIM KMIC (Jiro-
TUli-6epeseHs 2025 poKy), 31% yKpaiHITiB ITOBi0-
MHUJIH IIPO IIOTOYHE BXXHUBAaHHS TIOTIOHOBHUX ab0
HIKOTMHOBUX BUPO6IB (27% — I1110ieHHO, 4% —
eHi30IUYHO), IPUYOMY HaWBUIIUM PiBeHb 3aQik-
COBaHO cepep BikoBol rpynu 18-39 pokiB — 45%,
1110 CYTTEBO IIePEeBUIIY€e ITIOKa3HUK 2024 poKy (33%)
[5]. BogHOYAC LOBTrOCTPOKOBA AUHAaMIKa CBITUUTH
PO 3HWYKEHHS MOITUPEHOCTI KYPiHHS TPaJUITii-
HUX curapet: y 2010 po1ii cepen 4osoBikiB 18-29
POKiB BOHa cTaHOBMJIA BJIM3BKO 45%, cepeft sKIHOK
Ti€l ok rpynu — 6m3bK0 10% [6, 7]. 110 TeHIeH-
IIif0 IMiATBEPA’KYy€e M yKpalHChbKa YaCTHUHA J[0CJIi-
okeHH ESPAD 2024 poKy: YacTKa IIiJUITKIB, IKi
KYpPHWJIH CUTapeTHy 3a ocTaHHI 30 THIB, CKOPOTH-
Jlacg MaiKe BJBiui 1TopiBHgHO 3 2019 pokoMm (Bif
50,5% 1o 28,3%). OgHaK CUTYyallisl 3 eJIeKTPOHHU-
MH CHUTapeTaMU € MPOTHJIE)KHOI — IXHE pery-
JISIpHE B)KUBaHHS (IIPOTITOM OCTaHHBOTO MiCSIIs)
3pociio 3 11,7% y 2019 pomi 1o 23,9% y 2024 porti,
110 CBIIYUTH PO IIEPEXIN eMi30qUYHUX CIIPOO
y CTiMKy IIpaKTUKy. KpiM TOro, BUKOPUCTaHHA
OPUCTPOIB /11 HarpiBaHHSA TIOTIOHY 301IBINTHIIOC
6inbI HiXK yaBiui [24]. TaKUM YWMHOM, KOHCTaTY-
€ThCA AUBePCUQIKAIlisl pUHKY HIKOTUHOBUX IIPO-
IVKTiB, OpieHTOBaHUX Ha MOJIOZb, i3 I1apajesb-
HHUM 3pOCTaHHSIM IHTEHCUBHOCTI IX CIIO’KUBaHHS.
Ba’KJIMBUM [pKepeJioM OIiHKH JJOBTOCTPOKOBOI
OIUHaMIKU TIOTIOHOKYPIHHS cepejl HifJIiTKIB €
I71o6asbHE OMUTYBaHHS MOJIOAI IITOZO0 TIOTIOHY
(GYTS), sgKe IIpOBOAMIIOCT HA HAIliOHAJIBHOMY pPiB-
Hi B YKpaiHi y 2005, 2011, 2017 Tta 2023 pokax. 3a
maHuMu GYTS, mOIIMpeHiCTh KypiHHA TpaJguIliii-
HUX cUTaper cepef Ii/UITKIB BikoM 13-15 pokis
3Hu3miacd 3 28,1% y 2005 pori mo 12,7% y 2017
por1ti. BomHouac pesysibrati GYTS 2023 pOKY CBIif-
4aTh IIPO 3POCTaHHA IIOIITHUPEHOCTI BUKOPUCTAHHSA
eJIEKTPOHHUX CUTapeT Cepejl MOJIOLI, IIPUYOMY IX

B)KMBAHHS 3@ 4aCTOTOI0 HAOJMYKAETHCA 0 abo
IIepeBUIIy€E IOIIUPEeHICTh KYPiHHA TpagUIliMHUX
curapert [33].

JAeTepMiHaHTH POpMyBaHHA HIKOTHHOBOI 3a-
JIESKHOCTI y MoJ1ofi. KirtouoBUMU fleTepMiHaHTa-
MU, 1110 3yMOBJIFOIOTH 10 TUHAMIiKy, BUCTYIIAOTh,
no-nepuwe, arpeCcUBHI MapKeTHUHIOBI cTpaTerTii BU-
POOHUKIB, SIKi HO3UIIOHYIOTh HOBITHI HIKOTUHOBI
BHUPOOH SIK «MeHIII IIKIiJJINBi» aJlbTepHAaTUBHU Tpa-
OUITIHHUM cuTapeTaM. 1[g pUTOpHKa, sIKa CHUCTe-
MaTHUYHO CHPOCTOBYETHCSA peryiagropaMmu [8-10],
dbopMye B MoJIofii XxubHe BifuyTTsd 6esneku. I1o-
dpyze, IIMPOKe 3aCTOCYBaHHSA apOMaTU3aTOPiB Y
BeUIlax Ta Iay4dax € OJHUM i3 HaUIIOTYKHIIINX
MeXaHi3MiB 3aJIydeHHs caMe F0HOI ayJUTOopii, 1110
HiATBEP/KYETHCS JAHUMU aMepUKaHChKOT0 PUH-
Ky, e 88% II/UITKIB 00MparTh apoOMaTHU30BaHY
npoaykito [3]. IIo-mpeme, KpUTUUHE 3HAUYEHHS
MaroTh BUCOKa $isuyuHa Ta IfudpoBa AOCTYIIHICTh
IIUX TOBAapiB y IIOEAHAHHI 3 HEJJOCTaTHIM KOHTP-
0JIeM 3a TOTPUMAaHHSIM BiKOBUX 00Me)XeHb. SIK
HaTOJIOIIYETHCS B JOCIIPKEHHSIX €BPOIIENCHKO-
ro 6ropo BOO3, HeJslerayibHa po3pi6bHaA TOPTiBIIg,
OHJIAUH-IIPOZA’Ki Ta BIICYTHICTH IIOBHOTO JIII[eH-
3yBaHHS TOUYOK 30yTy CYTTEBO HiBEJHIOTH edeK-
TUBHICTE PeryJIITOPHUX 3a00poH [2, 11]. B Vkpaini
I1ell MaKpOTpPEeH], BUSBJIAETHCS 0COOIHMBO TOCTPO:
HaBiTh 3a HAABHOCTI QOpMaJIbHUX 3aKOHOABUUX
BUMOT, IX IIpaKTHUYHA peasti3aljig 3aJIUIIaeThCs
$parMeHTapHOR, III0 POOUTH peajJbHUMN piBeHb
IOCTYITHOCTI HIKOTUHOBMIiCHUX BUPOOIB 1T He-
IOBHOJIITHIX 3HAYHO BUIIMM 3a IlepefdavyeHUun
3aKoHOM. OCHOBHI TPyIIM YUHHUKIB, SIKi 3yMOB-
JIIOKOTH ITOIIHMPEHHS HIKOTHHOBMICHOI IIPOAYKITII
B MOJIOJI>KHOMY CEpeIOBHUIIi, Ta 0COOJIUBOCTI IX-
HBOTO BILIUBY CTPYKTYPOBaHO B mab.. 1.

Oco6yiuBOI yBaru 3acayroBYIOTh COIliaJIbHO-
IICUXOJIOTIYHI YMHHUKHY, 10 Hi[CUIKITh Bpas-
JIUBICTh MiAJIITKIB. 3 MO3UIiH1 BiKOBOI IICHX0JIO0-
rii, MOJIOAb CXWUJIbHA [0 PU3UKOBAHOI II0BEIHKH,
HaCJiTyBaHHS OTHOJIITKIB, IIparHEHHY [0 CaMo-
CTBEP/KEeHHS Ta CIIPUUHSITTS HOBUX Ta/[KETIB SIK
eJIeMeHTIB CTWII0. CydacHi eJIeKTPOHHI CUTapeTH
4aCcTO MaCKYHOThCA IIiJf SBUYalHi QiIellky, MapKe-
PH 4U iTpoBi aKkcecyapy, 110 3HUKYE IICUXO0JIOTIY-
HUHU 6ap’ep Iieper MepIIoi0 CIIPO60I0 Ta CIIPHUSE
IX COpUMHSATTIO He 9K MIKIiINBOI 3BUUKH, a 9K
MopHOro aTpubyra. KpiMm Toro, HOBiTHI HIKOTHHO-
Bi IIPOIYKTH aKTUBHO IHTETPYIOTHCS B MOJIODKHY
UGPOBY KYyJIBTYPY Uepes ColjiajbHi I1aTGopMHu
(TikTok, X, Instagram), le KOHTEeHT iH}JII0EHCe-
PiB HOpMaJIi3ye Ta eCTeTHU3yE IX BUKOPHUCTAaHHS
[12-14]. BogHouac ¢isiosoriuHi MexaHisMu $op-
MYBaHHS 3aJIe>KHOCTI B IIIIITKOBOMY BIITi CIIpa-
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Ta6uuiig 1. OCHOBHI Pyl YMHHHKIB, SIKi CIPUSIOTH HOIITHPEHHIO
HIKOTHHOBMIiCHHX BHPOO0iB cepeJ M0JIOAI, Ta MeXaHi3MH iX BIUITUBY

I'pyna YMHHHUKIB

KoHKpeTHi feTepMiHaHTH

MexaHi3M BILIMBY

[103UITIOHYBaHHS SIK «MEHIIT ITKiJIHBUX»

MapkeTHUHroBI = BUKOpHCTaHHS apoMaTH3aTOpPiB
3asyyeHHs IHQJIIOEHCEPIB y coIMeperKax
Bucoka ¢ismuHa FOCTYyIIHICTH
JoctymHicTh  OHJIAHMH-IPOJaXKi 6e3 BIKOBOT0 KOHTPOJIIO
BifcyTHICTS JIiIleH3yBaHHS TOYOK 30yTy
[IcuxoeMoIlitiHa Bpa3JIUBICTh IMiJIiTKIB
[Icuxosoriuni = TpaBMaTHYHHUU JOCBIT BIMHU
HacuigyBaHHS OTHOJIITKIB
Jlu3aiH MacKkyBaHHS IIiJ{ II0BCAKAEHH] IIpeMeTH
HIPOAYKTY . . o
BifcyTHICTE 3amaxy, HEIIOMITHICTb
IToBiIbHA afanTallisa 3aKOHOLAaBCTBA
PeryssaTopHi = BUKOPHCTaHHS CHHTETHYHOTO HIKOTHUHY

CTBOpeHH: XUOHOI0 BifuyTTs 6e3IIeKu

3HIDKeHHs IICHX0JIOTIYHOT0 6ap’epy /s
I1epIIIoi CIIpo6K

Hopwmaurisariig Ta ecTeTHUsaliia B)KUBaHHSI
JleTKicTh IIpUOaHHA

06xig BiKOBUX 00MeKeHb

[TocyabeHHS ep>KaBHOIO0 KOHTPOJIEO
CXUJIBHICTD 10 PU3UKOBAHOI IIOBEAIHKHA
SIk 3acib emoIIiliHOI peryJALil
CoriaJTbHUM TUCK, TPYIIOBA iIeHTUYHICTH

SHIDKEHHS CIIPUUHATTS K «IIKIJIABOI
3BUUKU»

MO>KJIUBICTh IIPUX0BAHOTI'0 B)KUBaHHS
[IporasuHu A1 06X01y 06MeKeHb
O6Xif peryssii TIOTIOHOBOTO HIKOTHHY

Pe6bpeHUHT apoMaTHU3aTOPIB

06xij 3a60poH Ha GPYKTOBI/COJIOAKI CMaKK

IbOBYIOTH 3HAQUHO IIBUJIIE ¥ MalTh BHUPAa3Hi-
LMY XapaKTep, HiXK ¥ JOPOCJIUX, 1110 ITiATBepKe-
HO 3BiTamu FDA Ta T'eHepaspHOrO Xipypra CIIIA
[15]. Tomy HaBiTH KOPOTKOYACHE, €IIi30A1YHE CIIO-
’KUBaHHA 3[]JaTHe IIPU3BOAUTHU JI0 CTINKOI HIKOTH-
HOBOI 3aJIeKHOCTI.

J1711 yKpaiHCBhKOI0 KOHTEKCTY JOJaTKOBUM ITifl-
CUJIFOBaYeM PHU3UKY € IICUX0eMOIiIMHUU CTaH MO-
Jiofii B yMmoBax BiiHU. ESPAD 2024 meMOHCTpYE,
110 Cepep, IIJITKIB, IKi 3a3HAJIX TPaBMaTHUYHO-
ro IOCBily B yMOBax IOBHOMAaCIITa6HOTO BTOP-
THEHHS], piBeHb B)KMBAHHS eJeKTPOHHUX CHUTra-
peT 3a OCTaHHIN Micdlb CTaHOBUB 29% IIPOTHU
19% y rpy1i 6e3 Takoro focBiny. TakoK BUSABJIEHO
JiTKy KOpeJAllilo: cepel Hi/UIiTKIB, AKi MaldITh,
MOIIUPEHICTH Aelpecii, TPUBOKHOCTI Ta CTpecy
€ B 1,5-2 pasu Bumomw. Ile migKpecare HeoOXif-
HICTBh iHTerparii IICUX0CoI[iaIbHOI IIIATPUMKU B
npodisakTuyHi IporpaMu. OKpeMHM acIleKTOM,
SIKUN MOKe 6YTH BUKOPUCTAHUMN Y CYCIIJIBHUX
nebaTax, € eKOJIOTiUHA IIIKO/IA: OJHOPa30Bi BEUIIH
MICTATh JITiW-iOHHI aKyMyJIAaTOPH, IJIACTHUK Ta
IHIIT MaTepiajy, a IOPOKY COTHI MUIBHOHIB Ta-
KHX IIPUCTPOIB CTAIOTh TOKCUYHUMH BiIX0laMH,
1110 YCKJIQTHIOE CUCTEMY IIepepoOKU Ta 3a0pyIHIOE
JTOBKILJLJIA.

PeryiAaTopHi nIporajuHu Ta BUKJIUKH. Haii-
OLIBII CyTTEBOXO IPOTAJIHNHOI0, BUSIBJIEHOK B X0/
aHaJIi3y, € HelIOCKOHAJIICTh HOPMAaTHUBHO-TIPAaBOBOI
0asu K Ha MI>KHapOJHOMY, TaK i Ha HaI[iOHAJIb-

HOMY piBHIX. MibKHapogHi iHcTuTyIii (BOO3, €8-
poIIericbKa KOMICisl) IIOCTiIOBHO PEKOMEHAYIOTh
HOIIMPIOBATH Ha HOBI HIKOTHHOBI TOBapH Ti X
PEryJIATOPHI IIPUHITUIIY, 110 AiF0Th AJI TPaLULiNU-
HUX TIOTIOHOBUX BUPO06iB: 06MeKeHHS peKJIaMy,
3ab0poHAa apoMaTH3aTOopiB, CTaHAAPTHU3allid yna-
KOBKHY 3 Me[JIYHUMHU II0IIepe[pKeHHAM, aKI[13He
omnofaTKyBaHHs. OHaK BIIPOBA/DPKEHHS I[TUX PEKO-
MeH/allil € HepiBHOMIpHUM. EBpOIIeNChKa KOMi-
cist y 2023 pormi o¢iniitHO BU3HaIa HeOOXITHICTh
neperyisiny UpeKTUBU OPO TIOTIOHOBI BUPOOH
(TPD), oCcKiJIbKYM UWMHHA pefakiiia He BPaxXx0oBYeE
CTPiMKe 3pOCTaHHS PUHKY OJHOPa30BUX BEWUIIIB
1 HIKOTUHOBUX I1ay4iB [16]. BUpOOGHUKNU aKTUBHO
BHUKOPHUCTOBYHOTH 3aKOHOZaBYi JIJaKYHHU: HalIpHUK-
Jaf, mepexiyy Ha CHHTEeTUYHUN HIKOTHH, SIKUU
XIMIYHO iTeHTUYHUH, aje GopMabHO He IifIa-
Jlae Iy peryJidallito TIOTIOHOBOIO HIKOTHUHY, abo
pebpeHauHT apoMaTHU3aTOPiB 3 ab6CTPaKTHUMHU
HasBaMH B 00Xiff 3a60poH Ha PPYKTOBI Ta COJIOA-
Ki cmaku. Taka afanTHBHA MOBeAiHKA iHAyCTPil
CTBOPIOE «PEry/ITOPHI TOMAAIKN», 1110 BUMAaralTh
TIOCTiMfHOTO OHOBJIEHHS 3aKOHOZABCTBA.

B VkpaiHi pusuku GpopMyBaHHS pPaHHLOI Hi-
KOTHHOBOI 3aJIe5KHOCTI 3a/IUIITaI0ThC BUCOKUMU
Jepe3 3HaUHe BificCTaBaHHS HOPMAaTHUBHOI 6a3u
BiJl pUHKOBUX peasiil. [[0Ka30BUM € BUMIAJIOK i3
3aKOHOIIPOEKTOM Ne 14110 11100 peryaroBaHHSA
HIKOTHMHOBUX IT1ay4YiB, IKUU HaIpPUKIHIT 2025 poKy
miATpUMaB IIpoILHUN KoMiTeT BepxoBHOI Pasu
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(mepenbagaB 3a60POHY IIPOJAKy HEIIOBHOJIITHIM,
3a60pOHY peKJlaMH, Me[UUHe 3acTepe’KeHHSI Ha
65% IIJIOINI YIIaKOBKH, TPaHUYHY KOHIIEHTPAITiI0
HiKOTHHY 1 MT), ogHaK yKe 1 ciuHsa 2026 poky
KOMITET HaJlaB BUCHOBOK IIPO BifgxuieHHS. IIpu-
YUHU I[bOT0 PillleHHd 3 BiAKPUTUX pKepeJ HeBi-
moMi. Taka cuTyaIid € IPUKJIaZ0M PETYISITOPHOTO
PO3pHUBY, KOJIU JUHAMiKa PO3BUTKY PUHKY BUIIe-
pemKae amarTaillito 3aKOHOAABCTBA, 1110 I03BOJISIE
BUPOOHUKAM i AUCTPUO’I0TOpaM BUKOPHUCTOBY-
BaTH HOBI IIIXOAU 10 MO3UIIIOHYBAaHHA Ta pea-
JIisaIfii MPOAYKITii, YCKIAAHIIOYUN peryJarnBaHHSI
1iel chepu.

Mi>KHapOAHi miAX0AH 10 KOHTPOJIIO Ta Iepc-
NeKTHUBH i1 VKpaiHu. V [[bOMy KOHTEKCTI J[0-
[[IJIbHO 3BEPHYTH yBary Ha 3apy0iKHI IIpaKTHUKH.
ABCTpaJtisl peryyroe HIKOTHHOBMICHI eJIEKTPOHHI
CUTapeTH K TepalleBTUYHI TOBapH, AOCTYII 10
IKUX 00Me)KeHUU perenTypHUM BifmryckoM. Be-
JMKa bpuTaHid, gKa TpHUBaJIUH 4ac po3Isijaa
BEUIIHT K IHCTPYMEHT 3HM)KEHHS IIKOIU [JIS
IOPOCIUX KYPIIiB, OCTaHHIMH POKaMH IIOCHJTIOE
pery/roBaHHS eJIeKTPOHHUX CUTapeT yepes 3poc-
TaHHY IX IONYJIIPHOCTI Cepes MOJIOZI, 30KpeMa
IIKOJIAPiB. BogHowuac Masib/IiBU 3aIpOBajguId
OesnpereZleHTHY MO/iesIb 3a60pOHU THOTIOHY AJIS
IIJIMX TIOKOJIIHb, SIKa IIOIIUPIOETHCI Ha 0Ci0, Ha-
pomkenux 3 2007 poky [17]. OT>Ke, y3araJbHeHHS
OIIpaIllbOBAHUX JPKEPeJI J03BOJISIE CTBEPIPKYBATH,
110 IOIIMPEHHS HOBITHIX HIKOTUHOBMICHUX BU-
po6iB cepen miTelt Ta MOJIOJ € KOMILJIEKCHUM SBU-
1eM, 3yMOBJIEHUM B3a€EMOJi€I0 MapKeTUHTOBUX,
OBEIIHKOBUX, COITIOKYJIBTYPHUX, IICUX0JIOTIYHUX
Ta peryJdTOpHUX YUHHUKIB. B VKpaiHi 11g mpo-
6s1eMa HabyBae 0Cc06JIMBOI aKTyaJIbHOCTI B yMOBax
BOEHHOTI'0 CTaHy, IKUH II0CUJII0E IICUX0EMOIIIHY
BPAas3JIUBiCTH MOJIOAI Ta MO>Ke BIUIMBATH Ha MOJie-
JIi TIOBEIIHKY 111010 B’ KUBAaHHS HIKOTUHOBUX IIPO-
IYKTIB. BiICYyTHICTh CUCTEMHOTO Ta IPOAKTUBHOTO
3aKOHO/aBUOr'0 PeryJIroBaHHSI GOpMYeE N0LaTKOBI
PHU3HKHY, 38 IKUX HiJJIITKA 3aIUIITAI0THCSI OTHIETO 3
HaMO6IIBIN ypas3TuBHUX Ipyll. OKpecsieHa IIpobieMa
He 00MeXYeThCS BUKJIFOUHO METUUHUM, COIliaJIb-
HUM ab0 IIpaBOBUM BUMIPOM i TOTpe6ye moaab-
III0TO MI>KIUCITUILIIHAPHOTO OIIpaIf0BaHHS.

BHCHOBKH

1. ITToxo cydyacHUX TeHAEeHIIil. AHAaJIi3 JaHUX
BOO3 (3oxpema GYTS), ESPAD Ta iHIIHUX gOCJIi-
[OKeHb CBI[UUTH IIPO CTiMKe 3SHU)KEHHS II0IIHUpe-
HOCTI KYPiHHS TPAJUIIMHUX CUTapeT Cepel MOJIO-
Ii. BomHOYac 11ed IIpoTpec CYIIPOBOPKYETHCS 3Mi-
HOI0 CTPYKTYPH CHOKUBAaHHS HIKOTUHOBUX IIPO-
IYKTIB 1 3pOCTaHHAM IIOIIIUPEHOCTI BUKOPUCTaH-

H{ eJIEKTPOHHUX CUTapeT, OHOPa30BUX eJIeKTPO-
HHUX CUTapeT Ta HIKOTUHOBUX I1ay4iB. B VKpaiHi
PiBEHb B)KUBaHHS eJeKTPOHHUX CHUTApeT 3pic 3
11,7% y 2019 pomi 1o 23,9% y 2024 porii.

2. oo KIHOYOBUX AeTepMiHAHT. [IpoBij-
HUMU YMHHUKaMHA QOPMyBaHHS 3aJIE)KHOCTI €
arpecUBHI MapKeTUHTOBI cTpaTerii BUPOOHUKIB,
IIMPOKe BUKOPHUCTAaHHS apoMaTHU3aTOpPiB, BUCO-
Ka ¢isnyHa Ta udpoBa AOCTYHHICTH IIPOAYKIIi],
a TaKO0’X IICUX0eMOIliliHa Bpas/IUBiCTh HiJTiTKIB.
B ymoBax moBHOMACIITabHOTO BTOPTHEHHA B VK-
paiHi et paxTop HabyBae 0CO6JIMBOTO 3HAUYEHHS,
OCKIJIbKH TpaBMaTUYHUM OCBIJ I TiIBUIIIEHUN
PiBeHB cTpecy KopeJsroe 3 1,5-2-KpaTHUM 3pOoCTaH-
HSAM IT0Ka3HUKIB JieTipecii Ta TPUBO>KHOCTI cepe/t
MOJIOZ].

3. Illoxo pery/IATOPHUX IIPOraIuH. BUIBIeHO
KPUTUYHUU PO3PUB MiXK TUHAMIYHUM PO3BUT-
KOM PHUHKY Ta 3aCTapiIor0 HOpMAaTUBHO-IIPABOBOIO
6a3010, 30KpeMa, BUKOPUCTAaHHSI BUPOOHUKaMU
CUHTEeTUYHOTO HIKOTHUHY IJI 00X0y 00Me>KeHb
Ta 3aKOHO/laBuYa HEeBU3HAUEHICTh IIOZ0 I1ay4iB
(BimxusteHHS 3aKOHOIIPOEKTY Ne 14110) [18] cTBO-
PIOIOTH YMOBH [ 6e3IepPenIKoHOTO JOCTYITy
HEIIOBHOJIITHIX 10 HeOe3IeYHNX aJKaJIOiMiB.

4, Ilogo mpomo3uIiii. /[yig 1mogoIaHHS 3aTpo3
HeOoOXiTHUH KOMILUIEKCHUH ITiIXi/, 1110 BKJIIOYAE:

* 2apMOHI3AUir0 3aKOHOO0ascmea: IIpUBeJieH-
HS HaIllOHAJIFHUX HOPM ¥ BiATIOBIZHICTH 10
JupexTuBu €C 1Ipo TIOTIOHOBI Bupobu (TPD)
i3 4iTKUM BU3HAYEHHSIM YCiX HIKOTHUHOB-
MIiCHUX IIPOAYKTIB (BKJ/IIOYHO 3 IIaydyaMH Ta
CUHTETUYHUM HIKOTHHOM) SIK 00’€KTIB pery-
JIIOBaHHS,;

* 3a460pOHY CMAK0O8UX 006a80K: BIIPOBAKEHHSI
npssMol 3a60pOHU Ha BUKOPUCTAHHS OY[b-
IKUX apoOMaTH3aTOpPiB y HIKOTUHOBUX BU-
pobax, mpusHauYeHUX I PO3APi6HOrOo IIpo-
AAXY;

* NOCU/eHHSL KOHMPOK 34 OHAAUH-NPOOaxca-
MuU: 3aIIpoBaKeHHSI 000B’I3K0BO1 BepUdi-
Kallii BiKy IIOKYIIII Yyepes iHTeTpallito 3 fgep-
’KaBHUMU eJIEKTPOHHUMHU cepBicaMu (Ha-
npukiazg, BankID a6o /lig) Ha eTari 3aMoOB-
JIEHH$ Ta OTPUMAaHHS TOBapy, a TAaKOXK JIIeH-
3yBaHHS BCiX TOYOK 30yTy 3 peTysIpHUMH
nepeBipkaMu;

* 0C8IMHBLO-NPOPINAKMUUHI NPO2PaAMU: PO3POO-
Ka Ta BIIPOBa/KeHHd 3arajJbHOHAaIliOHAJb-
HUX [Iporpam I MiIiTKIB, iIHTerpoBaHUX Y
IIKIJIBHY IIPOrpaMy, 3 000B’I3KOBUM KOMIIO-
HEHTOM IICUXO0COITia/IbHOI IIIATPUMKH, 0CO6-
JINBO B perioHax, HaWOiIbIIl MOCTPa KIaINuX
BiJl BINCHKOBUX [il.
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CMO>XVBAHHS HIKOTMHOBMICHWX MPOAYKTIB CEPE[, AITEW TA MONOA:
AHAJTI3 NMOLIMPEHOCTI, AETEPMIHAHT TA PEMYJIATOPHUX MNMPOTAJIMH

MMEPCIEKTHBHY MOJAJBIINX
JNOCIIKEHD

JOIIIBHUM € MIPOBeIeHHS JOBTOCTPOKOBUX
MOHITOPUHIOBUX JOCTi/PKEHb [JIs1 OIiHKU edek-
THUBHOCTI Pi3HUX PETYIATOPHUX iIHTEpPBEHIIIH, IT0-
IyIbJIeHe BUBUEHHS BIUIMBY PAaHHBOTO B)KMBaHHS
HIKOTUHY Ha KOTHITUBHHUU PO3BUTOK Ta IICHUXO-
eMOIIiliHe 37[0POB’S IIJUIITKIB, a TAKOXK KOMIIapa-
TUBHUU aHaJli3 yCIIITHUX 3apyOiKHUX MOJiesIel
KOHTPOJIIO (ABCcTpastis, Besmka Bpuranis, Masibi-
BM) 3 METOK afjanTaIrfii HalKpamiux IpakTUK /10
peastiii yKpailHCHhKOI CHUCTEeMHU OXOPOHU 370POB’S.
Oxpemoi yBaru morpebye oijiHka eQeKTUBHOCTI
dapmaxosioriuHux [19-21] Ta MoBeAiHKOBUX [22,
23] MeTOAIB IO/I0JIAaHHS HIKOTHHOBOI 3aJIe3KHOC-
Ti B HiZIITKOBOMY BiIli, & TAKO>XX IOCJIPKEeHHS
MeXaHi3MiB cUCTeMHOI TpaHchopMaIiil 0XOpOHU
3mopoB’a [25-28] Ta amanTariii Mi>KHapOZHUX pe-
KoMeHaaIliu [29-32] 1o HalioHaJIbLHOI0 KOHTEKC-
Ty B yMOBaxX BOEHHOTO CTaHy.
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IDKEPEJIA ®IHAHCYBAHHSA
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PROMOTING HEALTH CULTURE THROUGH ENGLISH
FOR MEDICAL PURPOSES: EDUCATIONAL STRATEGIES
FOR FUTURE HEALTHCARE PROFESSIONALS

Vitsiuk A.A. THE AIM of the research is an analysis of educational strategies for forming a health culture of future
‘ ‘ medical professionals in the process of teaching English for professional purposes and determining the
Private Higher effectiveness of integrating health-saving content into medical English training courses.

Educational Establishment MATERIALS AND METHODS. The study used theoretical and analytical methods, including analysis of

«Kylv Medical University», scientific literature, comparative analysis, generalization of pedagogical experience and systematization of

Kyiv, Ukraine modern approaches to teaching English in medical institutions of higher education. International scientific
sources, concepts of health literacy and innovative EMP teaching methods were analyzed.

RESULTS. It was found that the integration of health culture topics in teaching English for professional
purposes contributes to the simultaneous development of students’ language, professional and health-
preserving competencies. The most effective educational strategies were identified as the case method,
project-based learning, simulation technologies, discussion methods and the use of digital educational
resources. The use of authentic English-language medical materials increases the level of health literacy,
critical thinking and intercultural professional communication of future medical professionals. Special
attention is paid to the potential of digital technologies and artificial intelligence in the individualization
of the educational process.

CONCLUSIONS. It has been proven that English for professional purposes is an effective tool for forming
a culture of health in future medical workers. Its integration into the educational process ensures a
combination of professional language training with the development of health-saving competencies and
increases students’ readiness for professional activity in the conditions of modern challenges of the
healthcare system.

KEYWORDS: health culture, English for professional purposes, medical education, health literacy, medical
students, health-preserving competence, professional communication.

®OPMYBAHHS KYVJIBTYPHU 3/I0POB’S
3ACOBAMMH AHTIJIIMCHKOI MOBHU 3A IPO®ECIMHUM
CIIPSIMYBAHHSAM: OCBITHI CTPATETIII
JUISI MAMBYTHIX MEAUYHUX ITPAIIIBHUKIB

Biutok A.A. METOH focnifkeHHs € aHani3 0CBITHIX CTpaTeriit (oOpMyBaHHA KynbTypU 340P0OB’S MaBYTHIX MeAUYHUX

NpawiBHWUKIB Y NpoLeCi BUKNAAAHHSA aHTiACbKOT MOBM 3@ NPOECIAHNM CNPAMYBAHHAM Ta BU3HAYEHHS
”pMBaTHMVIVBMmMVI e(DEeKTUBHOCTI iHTerpauii 340p0oB’a36epexxyBanbHOr0 KOHTEHTY B HaBYanbHi KYypcu Megu4HOi aHrNilicbKoi
HaBYanbHWII 3aknag MOBU.

«KuiBcbknit Mean4Hui MATEPIANIA | METO/IN. V FOCRiZXeHHI BUKOPUCTAHO TEOPETUKO-aHANITMYHi METOAM, 30KpeMa aHani3

YHIBEPCUTET>, HayKOBOI NiTepaTtypu, NOPIBHANbHWIA aHani3, y3aranbHeHHS NejaroriyHoro A0CBiAy Ta CUCTEMATKU3ALLi0

m. Kuis, Ykpaita CY4aCHUX MiAX0AiB 40 BUKNALAHHS aHTMiNCLKOI MOBM Y MEAVYHNX 3aKNafax BULLOT OCBITU. [p0aHanizoBaHo
MiDKHapPOAHI HayKoBi [xepena, KoHuenuii health literacy Ta iHHOBaLiiHi MeTOAMKN HaBYaHHA EMP.

PE3YJIbTATW. BcTaHoBMEHO, WO iHTErpaLlist TEMATUKN KyNbTYpW 340P0B’S Y BUKNIAaHHS aHTNiliCbKOi MOBN
3a NPOgHeciiHUM CnpAMYBaHHAM CMpPUAE OLHOYACHOMY PO3BUTKY MOBHOI, MPOdeciitHoi Ta 340pOB’A-
36epexyBanbHOi KOMNETEHTHOCTE CTYAEHTIB. Haiibinbll eeKTMBHIUMM OCBITHIMI CTpaTeriamMn BU3HA-
YEHO Kenc-MeTof, NPOEKTHE HABYAHHA, CUMYNALiINHI TEXHONOTi, AUCKYCIAHI METOAN Ta BUKOPUCTAHHS
LMMPOBUX OCBITHIX pecypciB. BUKOPUCTAHHSA aBTEHTUHHUX AHTOMOBHIUX MeLMYHIUX MaTepianis NifBuLLye
piBeHb MeAn4HOi rpamoTHocTi (health literacy), KpUTUHHOrO MUCAEHHS Ta MDKKYNITYPHOI NpoeciinHoi
KOMYHiKaLlii Maii6yTHix Meau4HNUX npavisHnkiB. OKpemy yBary npuaineHo noTeHuiany LgpoBux TeXHONOrii
Ta WTYYHOrO iHTENEKTY B iHAMBIAYyani3aLii HaB4aIbHOTO NPoLecy.

BUCHOBKW. [losefeHo, Lo aHrniicbka MoBa 3a NPOMecinHuM CnpsmMyBaHHAM € eDeKTUBHUM iHCTPY-
MEHTOM (DOPMYBAHHSA KyNbTypW 340P0B’S Y MAGYTHIX MeLUYHUX NpaLiBHUKIB. |i iHTerpauis B OCBITHIA
npouec 3abeanevye NOEAHAHHA NPOGECiNHOT MOBHOT NiArOTOBKM 3 PO3BUTKOM 340P0B’136€peXXyBanbHINX
KOMMETEHTHOCTEN i NiABMLLYE FOTOBHICTb CTYAEHTIB O NPOMECiiiHOi AifANbHOCTI B YMOBAX Cy4aCHUX BU-
KJIMKIB CUCTEMMW OXOPOHM 3J0POB’S.

KITH40BI CNIOBA: Ky/ibTypa 340p0B’S, aHITiACbKA MOBa 3a NPOECIHUM CIIPSMYBAHHAM, MEANYHA OCBITa,
health literacy, cTyfeHTU-MeaNKN, 340p0B’ 306PEXYBaIbHA KOMIETEHTHICTb, NPOGhECIiHA KOMYHIKaLis.

© Vitsiuk A.A., 2026
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INTRODUCTION

In the current conditions of the development of
the healthcare system, the problem of forming a
culture of health among the population is of parti-
cular relevance. Globalization processes, the spread
of non-communicable diseases, the consequences
of the COVID-19 pandemic, climate change, military
conflicts and the associated socio-psychological
risks necessitate the search for new approaches to
training specialists in the medical field. An impor-
tant component of the professional competence of
a modern medical worker is the ability not only to
provide high-quality medical care, but also to be
a leader of ideas about a healthy lifestyle, disease
prevention and the formation of a responsible at-
titude to health among the population [1, 2].

The concept of health culture is a multi-compo-
nent phenomenon that encompasses a system of
knowledge, values, norms of behavior and practi-
cal skills aimed at preserving and strengthening
human health. The formation of a health culture
involves the development of physical, mental, social
and spiritual well-being of the individual, which
corresponds to the modern definition of health of
the World Health Organization [3, 10].

Of particular importance is the training of fu-
ture medical professionals who, in their further
professional activities, will carry out educational
work among the population, promote disease pre-
vention and the formation of healthy lifestyle skills.
In this context, English for Medical Purposes (EMP)
opens up wide opportunities for integrating health-
preserving topics into the educational process.

Modern medical education is characterized
by the active use of English-language scientific
sources, international clinical guidelines, digital
platforms and evidence-based medicine resources.
English is the main means of international profes-
sional communication, access to the latest scientific
achievements and exchange of experience between
medical specialists from different countries [4].

Researchers emphasize that the study of English
in medical universities should go beyond the for-
mation of exclusively linguistic competencies and
be aimed at the development of professional think-
ing, critical analysis of information and awareness
of the role of health as the highest social value [5].
Inclusion in the content of education of topics re-
lated to disease prevention, public health, mental
well-being, healthy nutrition, physical activity and
medical literacy contributes to the comprehensive
formation of a culture of health among students.

In recent years, the concept of health literacy,
which is defined as a person’s ability to receive,

understand, evaluate, and use health information

to make informed decisions, has attracted particu-

lar attention [6].

The development of health literacy skills is an
important component of the training of future
health professionals and can be effectively imple-
mented through the study of English-language pro-
fessional materials.

In the context of digitalization of education,
innovative teaching methods are becoming increa-
singly widespread, including project-based learn-
ing, problem-based approach, case method, simu-
lation learning, and the use of digital educational
platforms. Their application in English classes con-
tributes not only to improving students’ language
skills, but also to the development of health-pre-
serving competence [7].

Thus, the relevance of the study is due to the
need to find effective educational strategies for
forming a health culture of future medical workers
using English in a professional direction.

The purpose of the study is an analysis of edu-
cational strategies for forming a health culture of
future medical workers in the process of learning
English for a professional purpose and determining
their impact on the development of health-preserv-
ing competence of students of medical institutions
of higher education.

To achieve the goal, the following tasks have
been defined:

* analyze modern scientific approaches to under-
standing the concept of «health culture»;

* to characterize the role of English for profes-
sional purposes in forming a health culture of
students;

* to explore the possibilities of using interactive
educational technologies for the development of
health-preserving competence;

* to identify the most effective pedagogical strate-
gies for integrating a health-preserving compo-
nent into the process of teaching English.

MATERIALS AND METHODS

The research is theoretical and analytical in
nature and is based on a comprehensive study of
modern scientific sources devoted to the problems
of forming a culture of health, developing health
literacy, medical education, and teaching English
for professional purposes.

The methodological basis of the study is the pro-
visions of the competency-based, interdisciplinary,
communicative and health-preserving approaches
to the organization of the educational process in
institutions of higher medical education.
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The following methods were used in the re-
search process:

Theoretical analysis of scientific literature. An
analysis of domestic and foreign publications on
the problems of forming a culture of health, de-
veloping medical literacy, and teaching English to
future medical workers was carried out [2, 4, 8].

Comparative analysis. It was used to compare
different pedagogical approaches to integrating
health-preserving topics into vocational English
courses.

Content analysis. An analysis of the content of
modern English language curricula for medical
students, international recommendations for the
development of health literacy, and WHO educa-
tional materials was conducted.

Systematization and generalization. It allowed
us to identify the most effective educational strate-
gies for forming a culture of health using the Eng-
lish language.

The theoretical basis of the study was formed
by scientific works of Ukrainian and foreign scien-
tists in the field of medical education, pedagogy,
public health, and methods of teaching English for
professional purposes, as well as materials from
the World Health Organization and international
educational projects.

The results obtained were systematized in ac-
cordance with the identified research areas and
used to formulate practical recommendations for
improving the process of teaching English to future
medical professionals.

RESEARCH RESULTS
AND DISCUSSION

In modern scientific literature, health culture
is considered as an integral characteristic of a per-
son, which reflects the level of knowledge about
health, value attitude towards it, the formation
of health-preserving competencies and readiness
for the practical application of the principles of
a healthy lifestyle in professional and everyday
activities [1, 3].

For future medical workers, the culture of health
is of particular importance, since it is they who act
as carriers of medical knowledge and an example
of health-preserving behavior for patients. The
formation of a culture of health among students
of medical institutions of higher education is one
of the priority areas of modern medical education
and corresponds to the strategic objectives of pub-
lic health development.

Modern research shows that the level of health-
preserving competence of students largely depends

on the integration of health issues into the educa-
tional process, regardless of the academic discip-
line [4]. In this context, English for professional
purposes has significant potential for implement-
ing an interdisciplinary approach and forming a
culture of health.

Studying English by medical students involves
studying a large number of professionally oriented
materials that highlight current issues in health-
care, disease prevention, healthy lifestyles, public
health, and medical ethics. Thanks to this, students
not only improve their language skills, but also
expand their own knowledge about maintaining
and strengthening their health.

At the current stage of development of medical
science, English has become a universal means of
professional communication. The vast majority of
scientific publications, clinical guidelines, treat-
ment protocols and international research projects
are created in English [5].

In this regard, English for Medical Purposes
courses should be aimed not only at developing
language competence, but also at developing the
professional worldview of the future medical pro-
fessional.

Studying English-language materials on the pre-
vention of noncommunicable diseases; healthy nut-
rition; physical activity; mental health; vaccination;
combating bad habits; environmental determinants
of health contribute to students’ awareness of the
importance of health-preserving behavior and the
formation of relevant professional values.

An important component of the formation of
a culture of health is the development of health
literacy. According to the WHO definition, health
literacy encompasses a person’s ability to find, ana-
lyze, critically evaluate, and use health information
to make informed decisions [6].

Working with English-language sources allows
students to learn to analyze scientific articles, work
with the evidence base, assess the reliability of
medical information, and counteract the spread of
medical myths and misinformation.

Thus, English is not only a tool of professional
communication, but also a means of forming a
culture of health.

The effectiveness of forming a culture of health
largely depends on the content of the English lan-
guage course for professional purposes.

It is advisable to include the following thematic
blocks in the curriculum:

1. Healthy Lifestyle and Disease Prevention.
Within this module, students work on English-lan-
guage texts on rational nutrition, physical activity,
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work and rest regimes, and prevention of chronic
diseases.

2. Mental Health and Psychological Well-
being. This topic is particularly relevant in the
context of martial law and the socio-psychological
challenges of our time. Studying English-language
materials on stress, emotional burnout, and psy-
chological resilience contributes to the develop-
ment of self-preservation skills and mental health
maintenance [7].

3. Public Health and Health Promotion. Con-
sideration of international public health experi-
ence allows students to understand the role of
preventive medicine and the state’s health-saving
policy.

4. Environmental Health and Climate Change.
Studying English-language materials on the impact
of environmental factors on health builds environ-
mental awareness and understanding of global
challenges for the healthcare system.

5. Patient Education and Communication. Of
particular importance is the development of skills
in professional counseling of patients on disease
prevention and maintaining a healthy lifestyle.

The results of the analysis of modern pedago-
gical research indicate that interactive teaching
methods are the most effective in forming a culture
of health [8].

* Case method. Case technology allows you to
simulate real clinical situations and develop deci-
sion-making skills [11].

For example, students may be offered a case
study of a patient with obesity, cardiovascular di-
sease, or prolonged psycho-emotional stress. Dis-
cussing in English possible ways to prevent and
correct risk factors contributes to the simultaneous
development of language competence and health
culture.

* Project-based learning. One of the most effec-
tive tools for building health-preserving compe-
tence is project activities.

Topics of student projects may include: healthy
lifestyles of student youth; prevention of smoking;
mental health in wartime; the impact of nutrition
on health; prevention of cardiovascular diseases;
health-saving technologies in medical practice.

Preparing projects in English stimulates stu-
dents’ independent research activities and contri-
butes to a deep understanding of health problems
[9].

* Discussion technologies. Professionally orien-
ted discussions help build critical thinking and
argumentation skills.

Examples of discussion topics:

» Vaccination: Benefits and Challenges;

* Healthy Diet versus Popular Diet Trends;

* Mental Health in Modern Society;

* Climate Change and Public Health.

Through discussion, students learn to analyze
information, assess risks, and make informed
health decisions.

Modern medical education actively uses digital
learning tools. Effective tools include: Moodle and
Google Classroom platforms; Coursera and Future-
Learn online courses; World Health Organization
resources; electronic medical libraries; interactive
clinical simulators; podcasts and video lectures in
English.

The use of digital resources provides access to
up-to-date health information and promotes the
development of self-study skills.

The use of artificial intelligence in the educa-
tional process deserves special attention. Tools
based on artificial intelligence allow you to per-
sonalize learning, create interactive exercises, and
provide quick feedback.

The analysis shows that the integration of
health-preserving topics into English teaching con-
tributes to the formation of a set of competencies
necessary for a modern medical worker.

Such competencies include awareness of the
value of health; ability to self-preservation; res-
ponsibility for one’s own health and the health
of patients; skills in critical analysis of medical
information; readiness for health-preserving edu-
cational activities; ability for intercultural profes-
sional communication.

A formed culture of health has a positive impact
on the quality of professional training of future
medical workers, contributes to the development
of professional ethics, and increases readiness to
operate in the face of modern challenges in the
healthcare system.

Therefore, the results of the analysis allow us to
state that English for professional purposes is an ef-
fective tool for forming a health culture of medical
students. The combination of professionally orien-
ted training content with interactive methods and
digital technologies creates favorable conditions
for the development of health-saving competence
of future medical workers.

An analysis of modern approaches to teaching
English for professional purposes at medical uni-
versities shows significant differences between
Ukrainian and international practice.

In the EU and the US, EMP courses in medical
schools have long integrated the concept of health
literacy as a key learning outcome. In particular,
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the patient-centered communication model is ac-
tively used in the programs of medical universi-
ties in the UK, which involves teaching students
not only terminology, but also skills in explaining
medical information in language understandable
to the patient [8].

In the USA and Canada, the CBL (Case-Based
Learning) approach and simulation-based train-
ing are widely used, where students practice com-
munication in English in simulated clinical situa-
tions, which is directly related to the formation of
a health culture through practical activities [4].

In Ukraine, EMP in medical higher education
institutions is gradually moving from a traditional
grammatical-translation approach to communica-
tive and integrated learning, but the level of imple-
mentation of the health literacy component still
remains uneven. The main educational strategies
used to form a culture of health through English
language instruction are presented in Table 1.

The current stage of development of medical
education is characterized by active digitalization
of the educational process. The use of distance
learning platforms, clinical case simulators, and
artificial intelligence allows significantly increasing
the effectiveness of forming a culture of health.

In particular, Al tools can generate individual
cases for students; adapt the complexity of English-
language texts; model doctor-patient dialogues;
check the correctness of medical terminology; and
form personalized learning trajectories. This cor-
responds to the modern concept of adaptive learn-
ing, which is widely implemented in leading medi-
cal schools around the world.

Special attention needs to be paid to the develop-
ment of soft skills in future medical professionals.
In the process of learning English, empathy for the
patient is formed; active listening skills; the ability
to explain complex information in simple words;
intercultural communication; ethical behavior in

professional situations. These skills directly affect
the quality of medical care and the level of patient
trust in the healthcare system.

Thus, the integration of the concept of health
culture into professional English teaching allows
transforming the EMP course into a multidimen-
sional educational system that simultaneously
forms language competence, professional thinking,
and health-preserving behavior of future medical
professionals.

In the process of forming a health culture of
future medical workers through the means of
English in a professional direction, a systematic
combination of different pedagogical approaches
is important. Analysis of scientific sources and
pedagogical practice allows us to assert that the
effectiveness of training largely depends on the
integration of communicative, competency-based
and health-preserving approaches.

Of particular importance is the transition from
traditional reproductive learning to interactive and
student-centered models that ensure the active par-
ticipation of students in the formation of their own
professional and health-preserving competence.
The use of English-language authentic materials on
the topics of public health, preventive medicine and
clinical practice contributes to the formation of not
only language skills, but also a value-based attitude
towards health as a social and personal category.

An important factor is also the digitalization
of the educational process, which allows for ac-
cess to global medical knowledge, increase student
motivation, and individualize learning. The use of
artificial intelligence, simulation platforms, and on-
line resources contributes to the modeling of real
clinical situations and the development of practical
communication skills in English. The effectiveness
of the educational strategies used to develop a
culture of health in EMP learning is summarized
in Table 2.

Table 1. Educational strategies for forming a culture of health through the English language

Educational strategy

Content

Expected result

Case method
Project-based learning

Simulation learning

Discussion methods
Digital technologies
Analysis of authentic texts

Clinical case analysis in English

Creation of student projects (healthy
lifestyle, disease prevention)

Doctor-patient role-playing games

Discussion of global health issues
Online platforms, AI tools
WHO guidelines, medical articles

Development of clinical thinking and
health literacy

Formation of health-preserving be-
havior

Development of professional commu-
nication

Critical thinking
Self-study and media literacy
Deepening professional vocabulary
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Table 2. Effectiveness of educational strategies for forming a culture of health in EMP learning

Educational strategy

Implementation tools

Pedagogical result

Case method

Project-based learning

Simulation learning
Discussion methods

Digital technologies

Analysis of clinical situations, prob-
lem tasks

Individual and group projects on
health topics

Doctor-patient role-playing games

Debate, discuss global health issues
Al tools, online platforms, simula-

Development of clinical thinking,
health literacy

Formation of a responsible attitude
towards health

Development of professional com-
munication in English

Critical thinking, argumentation
Personalization of learning, digital

tors literacy
g ] : Articles from WHO, CDC, medical Improvinglanguage and profession-
Analysis of authentic materials journals al competence
CONCLUSIONS

The conducted analysis of scientific literature
allowed us to establish that the formation of a
health culture is one of the priority areas of train-
ing future medical workers in the context of mo-
dern global challenges. Health culture is an inte-
gral characteristic of a person, which combines
a system of knowledge, values, motivational atti-
tudes and practical skills aimed at preserving and
strengthening health.

It has been determined that English for profes-
sional purposes has significant potential for imple-
menting a health-preserving approach in medical
education. The use of professionally oriented Eng-
lish-language materials contributes to expanding
students’ knowledge of disease prevention, healthy
lifestyles, mental health, public health, and modern
approaches to improving the health of the popula-
tion.

It is proven that the integration of the topic of
health culture into the content of the discipline
«English for Professional Purposes» ensures the
simultaneous development of students’ linguis-
tic, professional and health-preserving competen-
cies. Of particular importance is the development
of health literacy, which is a necessary condition
for the effective professional activity of a modern
medical worker.

It has been established that the most effective
educational strategies for forming a culture of
health are: the use of authentic English-language
medical texts; case method; project-based learning;
problem-based learning; discussion technologies;
digital educational resources; integration of inter-
disciplinary content in English teaching.

The use of these approaches contributes to the
formation of a responsible attitude among stu-
dents towards their own health and the health

of patients, the development of critical thinking
skills, professional communication, and readiness
to work in conditions of dynamic changes in the
healthcare sector.

Prospects for further research are to study the
effectiveness of specific digital technologies and
artificial intelligence tools in shaping the health
culture of medical students in the process of learn-
ing English for professional purposes.
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ABTOp 325BNISiE NPO BiCYTHICTb KOH(IIKTY iHTEpECIB.

BUKOPWCTAHHA FrEHEPATUBHOIO
WITYYHOT O IHTENEKTY

[eHepaTWBHUA WITYYHUA iHTENEKT HEe BMKOPUCTOBYBABCA Nif 4ac
HaNUCaHHs CTaTTi.

BIAOMOCTI NP0 ABTOPA TA 0r0 BHECOK
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po65eHHs METOLONOTIi, aHani3 Ta iHTepnpeTaLito HayKOBUX IKepen,
HanMWcaHHs Ta pefaryBaHHs TEKCTY, a TAKOX 0CTATO4YHE 3aTBEPAKEH-
HS pyKonucy Ao nyoénikadii.
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