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BII PEHAKIIIMHOI KOJIETII

BenpmuimanosHi xkomnerm!

3anpomryemo Bac fio my6mikaniit y HaykoBoMy ¢$axoBOMY >KypHaJI, AKNIl 3aTBepKeHNI
MOH VYxpainu «bionoris Ta ekonorisi» (kareropis b).

Y KypHam myOmiKyloTbcsa cTarTi, AKi BifIlOBiZalOTb HayKOBOMY IpOdinio >KypHamy.
Marepian y crarri nosuHeH OyTy yHika/bHMM, He Mary Ivtariaty. CraTTs BifnoBigae Takum
napaMeTpaM: HOBM3HA, aKTyaJbHICTb, TeOpeTMYHE Ta IpaKTM4He 3HadyeHHA. CTaTTi 3aBXau
IPOXOJATh peLleH3yBaHHA. ABTOpPM IIiC/IA pPelleH3YBaHHA OTPUMYIOTH IIOBiIlOMJIEHHSA IIPO
pillleHHA peJaKIliliHOl KOJIeril Ta peleH3ilo BiJj aHOHIMHOrO pelieH3eHTa. CTarTa HY6}IiKY€TbCH B
TOMY BUIIAJIKY, AKIO PEKOMEH/allii pelleH3eHTa BpaXoBaHi.

JletanbHe O3HailOM/IeHHA i3 «Bumoramm no odopMIeHHA cTaTeil» Ta 3 €IeKTPOHHUMMU
BepcisiMM IoNepeHiX HOMepiB HayKoBoro ¢axoBoro xypHany «biosoris Ta exonoris» MOXnBe
Ha BeOCTOPIiHII BUJaHHA 32 TOCY/IAHHAM:

http://lib.pnpu.edu.ua/naukovi-vidannja-pnpu
bayxaeMo 1m1aHOBHMM aBTOpaM TBOPYMX YCIIiXiB Ta HOBMX CTaTe€ll Ha CTOPiHKaX HayKOBOIO
¢daxoBoro xypHany «biojoris Ta exonoris»!
3 nosazoro ma waroro,
pedaxuyitina Konezis
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TOIIOJIOTTYHA JUOEPEHIIIAIIIA POCJIMHHOTO
IMOKPVIBY BEPXHBOIIPUIIITCHKOTI'O
TEOBOTAHIYHOTO OKPYTY)

Y cmammi npedcmasneHo pe3ynomamu KOMNIeKCHO20 2e000MAaHiuH020 00CiOHeHHS
Bepxuvonpun’amcokoeo 2e060maniunozo okpyey - Kaw406020 HPUPOOHO20 PAtioHy nie-
HiuHO0-3axi0H0T yacmunu Yipaincvkoeo Ioniccss. Okpye xapakmepu3yemuvcs 3HA4HUM pi3-
HOMAHIMMAM NPUPOOHUX TAHOUAPMIB, 00 AKUX HANEHAMb COCHOBI Ma 0Y6060-COCHOBI
nicu, e6MpoHi ma onieompogui 60n0ma, 3annaeHi ik MAMepuKosi 1yKu, a MaKox 03epHi
komnnexcu. Ha ocnosi nonad 200 ceobomariunux onucie, 30iticnenux y 2006-2024 pokax
memodom bpayn-bnatxke, 6yn0 nposedeHo cuH@imoiHOUKAUITIHY OUiHKY POCTUHHO20 NO-
kpusy. JocnioneHHs 6UABUNO MONON02iUHY OupepeHuiauito pocTUHHOCMI 0KpY2y, 8U3HA-
ueHo MuUnosi ma 0iazHOCMUUHI CUHIMAKCOHU, A MAKON NPOAHATIZ08AHO 6NIUG KILIMAMUY-
HUX 3MiH | AHMPONOLEHHUX YUHHUKIE HA OUHAMIKY DPOCTUHHUX yepynosanv. Haiibinvu
eKCmpemManvHi yMo8U xapakmepHi 078 60nomHux i ayuHux yepynosauv (Scheuchzerion
palustris, Sphagnion medii, Agrostion vinealis) ma cocHosux, epabosux i 3annasHux eep-
6osux nicie (Cladonio-Pinetum, Carpinion, Salicion cinereae). Buseneno 36’130k pocnun-
HOCMI 3 260MOPPOI0ZIEI MeEPUMOPIi — ano8ianvHUMU PiBHUHAMU, NiUAHUMU 20pOaAMU |
moperHumu ocmanygmu. Ilodanvue kapmysanHs 00360UMb YIMOYHUMU Mexi 2eoboma-
HIMHUX 00UHUYDb | 00SPYHIMYBAMU CINBOPEHHS 0Kpemozo okpyzy. Ompumani pesynvmamu
€ B8AXMIUBOI0 OCHOB0K0 071 PO3POOKU 3AX00i6 i3 30eperceHHs Oi0PiSHOMAHIMMA, 0XOPOHU
800H0-00710MHUX Y2idb ma adanmauii peziory 00 cy4acHux KIiMamu4HUux 6UKIUKIG.

Knwouosi cnosa: Yxpaincoxe Ioniccs, cungimoinoukauis, ougepenuiauis pocnunHoeo
NoKpusy, biopisHomanimms.

8 © .11 Higyx, H. A. Tlamkesudy,
T. B. ®inaitno, 0. B. Posen6mit
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Beryn. BepxHbOIpuIr ATChbKMit re00OTaHIYHMIT OKPYT OMroTpodHux i Me3oTpodHMUX OOIT,
3aIUIaBHYX JIYK, @ TAKOXX COCHOBMX, SUIMHOBUX ((pparMeHTapHO) JIiCiB i 3a00/104eHNX BibXOBMX
JTiciB 3aiiMae BCIO MiBHIYHO-3axifgHy YacTuHy Ykpaincpkoro ITomices (Jinyx, & llenar-Coconko,
2003), mpocTAraeThCs i3 3aX0Ay Ha CXifl y3[J0BX BepXHboi Tewil piuknu [Tpum’aTh, 30KpeMa B IiBHi4-
Hiil yacTuHi Bonmucpkoi, JKuromnpcbkoi obmacreil, Ta MiBHIYHO-3axifHill yacTuHi PiBHEHCHKOI
obracri, a mBJeHHA MeXKa CITiBIajia€ 3 HOIIMPEHHM 3aIUIaB Ta HaI3aIIaBHUX Tepac p. [Ipunsats.
3a reo60OTaHIYHMM pallOHYBAaHHAM TePUTOPisA BXOAUTH K0 EBPOIEIICHKOI IIMPOKOIICTIHOICO-
Boi 06/macTi, CxifHO€BpoImeiichKol mpoBiHuii, [Tomicbkoi mianpoBiHIIil XBOVHO- IIMPOKOMNCTHNX
TiciB, B MeXax BepXHbONIPUIT ATCHKOI HU30BUHI, 1110 € 3aXi/JHO0 YacTNHOW [lomicpkoi HM30BMH,
a 3 miBHA ooMexxeHa Bormmucpkum nacmoM ([inyx, & ensar-Coconko, 2003; Pusnuko-reorpadu-
yeckoe parioHupoBanue YkpanHckoit CCP, 1968). Oxpyr € npoposxxeHHAM bysbko-Ilomicbkoro
ta [Toniceko-IIpupninpoBcpkoro okpyris bemapycbkoro Ilosmiccs, 0CHOBHUMM 0COOMMBOCTAMU
AKUX € popMyBaHHS KOMIUIEKCY 1yOOBMX JTiciB 3 rpaboM, K/I€HOM, JIUIION, sICEHEM 3 COCHOBUMMU
Ta IV POKOJIVCTAHO-COCHOBYMI JTicaMy Ha yierkux IpyHrax (bpagic, & Anpgpienko, 1975; FOpke-
BudY, Jonox, & Anepuxo, 1979). Y nicoBux MacuBax OKpyTy JOMiHYIOTb COCHOBI Ta 1yOOBO-COCHOBI
Jicy, 3HauYHi IOl 3aHATI HM30BMMU O60/IOTaMy, B 3aXiJHill YaCTUHI — BePXOBUMMU ONIroTpod-
HuMM 6onoTamy, o Bigobpaxye efadiuny ocobnusicts Tepuropii (Topdoso-6omoTamit GpoHg,
1973). Lle ogvH i3 K/TI0YOBUX IPUPORHNX palioHiB EBpOIN, pO3TAllIOBAHMIT HA TepUTOpil YKpainu,
binopyci, Pocii Ta yactkoBo ITonpmii. Voro ¢dbopMyBaHHA BinOyBanocsA Mif BIVIMBOM JIbOJIOBM-
KOBMX IIPOLIECIB B MUHY/IOMY, 3HAaYHMX K/IIMaTUYHNX KO/IMBAaHb Ta aHTPOIIOTE€HHOI JiATbHOCTI B
antpornoleHi. IIpore, 6ib11 1k 50 poKiB 1151 TepUTOPis He OY/I0 OXOIIeHa KOMIUIEKCHVMI re060-
TaHIYHMMMY Ta PITOIEHOTUYHNMM JOCTi/HKEHHAMIU.

[Tpore, xiMaTH4Hi 3MiHM CYTTEBO BIUIMHYIM Ha POCIMHHICTD BepXHBONIPUI ATCHKOTO Teo-
60TaHIYHOTO OKPYTY, CIPUYMHAIOYM OCYIIEHHS OOJIIT, 3MiHY BUZOBOTO CKJIay JIiCiB, HOMMPEHHS
iHBa3iHMX BU/IIB Ta MiJBUIEHHA PU3UKY JTiCOBMX MOXKEX. 3 IMX MO3NIIN BaXK/IVBUM € OLliHKa
CTaHy POC/IVIHHOTO IIOKPVIBY T€PUTOPii, BUAB/ICHHA {HAMKATOPIB, AKi JO3BOMATD PO3POOUTH 3a-
XOpu 3 afianTalii periony o 3MiH KIiMaTy, 30KpeMa OXOpOHa BOZHO-00/IOTHUX YTiflb, MiATPUMKN
6iopi3sHOMaHITTs, 3a00iraHHs [IOCYXaM, 1O MiABUINYIOTh PU3UK BYHUKHEHHS JIICOBUX IIOXKEX
1 MOXXe IIpU3BECTU [0 Aerpajalii TiCOBUX €KOCUCTEM Ta 3MiHM BUJOBOTO CKIaZy POCAMHHOCTI.
Came mifxiz 3 OLiHKM TOIOJIOTIYHOI udepeHianii poCIMHHOrO MOKPUBY Ha PiBHI reoboTaHiy-
HOT'O OKPYTY, MOXK€ CTaTV OCHOBOIO /Il OLIIHKY TaKMX 3MiH.

Oxpyr 3aiiMae BCIO MiBHIYHO-3aXifHYy YacTuHy YKpaincbkoro Ilomicca (Jinyx, & Hlemnar-Co-
COHKO, 2003). 3a cBOIM IO/IOXKEHHSM Iieil OKPYT BifjloBifae miBHiYHi yacTuHi Bommucpkoro Ilo-
niccst, JKuromupcebkoro Ilomices Ta KniBcbkoro Ilomices (Pusuko-reorpadudeckoe paioHUpo-
BaHue YKkpanuckoit CCP, 1968).

3a CBOEN NPUPOOI0 BepXHbOIPUIT ATCHKMIT OKPYT — Ile HM3MHHA piBHMHA 3 aOCOMIOTHUMMU
BUcoTaMM B Mexax 160-200 M. PiBHMHHICTD TOBepXHi NOPYIIYETHCA MOPEHOBMMU ropbamu, mi-
I[AaHVMI TPSAfAaMM Ta [JIOHAMM €0JIOBOTO IIOXOIKEHHs, 3a00/I04eHNMM 3HIDKeHHAMMU. HusunHa
[Tpur’arcokoro Ilonices Bix 3amnaBu [lpum’aTi moctynoso migBuinyerbes Ha miBHiY. TyT yepry-
I0ThCS IIVPOKi 3a00/104YeHi 3HVDKEHHS 1 IJIOCKi piBHMHHI #insankn. [lokpuBHI mopoay npencTas-
JIeHi TOJIOBHMM YMHOM (QIIIOBIOI/IALIIQTIBHYMI Ta JJaBHbOAJIIOBIQ/IbBHMMU ITICKaMM 3aBI/IMOLIKY
15-20 M. Menur nommpeni MopeHoBi Bigkmagy (Mapuabry, 1985).

Y IpyHTOBOMY IOKpMBi HailOi/IbLI MOMIVPEHi epHOBO-CIA00IiA30/MICTI I'PYHTH, MEHIIe ce-
PEIHbOMIA30/MNCTI, IHOA1 OIIMPEH] TAaKOX AEPHOBO-IJIEEB], TY4YHi Ta CyNillaHi IPyHTYU JaBHbOA-
JTIOBia/IbHOTO Ta BOJHOIbOJIOBMKOBOTO ITOXO/PKEHHs 1 TOPPOBO-00/TOTHI IPYHTI HUSUHHOTO TUILY.

Krimar M'sIkuit i Bosormit, cepelHbOpiuHa TeMIlepaTypa CTaHOBUTD +6-7° C, cepelHA CidHA
-4,5-5°, munHAa +18,5, +17,9°, kinbkicTb onagis 500-600 MM Ha pik, IPUYOMY OCHOBHA iX YacTH-
Ha NpUIIAJIA€ Ha TEIULy IIOpy poKy. I'ifpooriyuna Mepexka OKpyry JOCUTDH IycTa. XapaKTepPHOIO
0COONMVBICTIO IPUPOAY € HasIBHICTh 3HAYHOI KiNbKOCTI 03ep, Ha IiBHiYHOMY 3axopi. [IpupopgHa
POCIMHHICTD 30epirmacs TyT gobpe. TepuTopiss OKpyry Mae BMCOKMII BiICOTOK 3aIlOBiflaHHA,
cepes, HUX Taki 00’€kTy mpupono-zanosifHoro ¢Gouny Ykpainu, sik Ilanpknit HarioHaIbHMIT
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npupomanit nmapk (HIIIT), HIIIT «IIpunare-Croxin», Hobenbcpkuit HIIII, Yepemcbkmit, Ilo-
micpkuit Ta PiBHeHCBhKMIT mpupopnHi 3anoBiganky (Anppienko, Onnienko, [Ipsaako, [Tandenko,
& Apar, 2006), Hu3Ka OOTaHIYHUX Ta TiPONOTiYHNX 3aKa3HMKIB MiCI[eBOrO 3HaUYeHHs, 30KpeMa
IIOB’$I3aHMX 3 OXOPOHOIO OOJIIT, PiKiCHUX BU/IiB POCIVMH Ta YHiKa/bHUX JTAaHAMAQTIB.

Meta Hamoi po6OTM - OLIHUTYM TOHONOIIYHY AM(epeHLialil0 pPOCTMHHOIO IOKPUBY
BepxHbOIpUII ATCHKOTO re000TaHIiYHOTO OKPYTY 3 BUKOPYICTAaHHAM METOVKY CMHITOIHAMKALLI.
Ba)x/ImBMM aceKToM JOCTIPKEHHS € iHAVIKAaTOPHI yrpylnoBaHHs, SIK TUIIOBI, Tak crenyudivHi, Aki
BioOpakatoTh crenudiky okpyry Ha OHi LIEeHOTMYHOTO Pi3HOMAHITT.

Marepianu Ta MeTomu. Marepianamu a1 fOoCTimKeHb 6y 6m3bpKo 200 reoboTaHiuHi oy,
3mijicCHeHi aBTOpaMM Ha TepuTopii BepXHboNIpuIr ATcbKoro reobotraHivHoro okpyry B 2006-2024
pokax. [eoboraniuni onvcy Bukonani 3a merogukoro JK. bpayn-branke (Braun-Blanquet, 1964),
PpO3Mip HOCHHKYBaHUX HUIAHOK IS JICIB Ta YarapHMKIB CKIajaB 25 X 25 M, g TpaB’STHUX
(crenoBux, my4Hux) yrpynosanb — 10 x 10 m. [xui koopgunaru dikcyBanu 3a gonomorown GPS-
HaBiraropa. [IpoexTiBHe NOKPUTTA BUJIB BKa3yBajM y BiICOTKaX 3 MOA/IbIIMM IIEPETBOPEHHAM
ix y 6amu 3a mkanowo: 1 - <1%, 2 - 2-5%, 3 - 6-20%, 4 - 21-50%, 5 - >50%. Ha3Bu cuuTax-
COHIB HaBeJleHi 3TiHO 3 CMHTAaKCOHOMIUYHMMMU 3BefeHHsAMU €Bporu Ta YKkpainu (Mucina et al.,
2016; Dubyna et al., 2019) i3 meBHUM KOpUTIYBaHHSAM 3aJIe)KHO BiJl pO3yMiHHA 00CATY BifIoBif-
HUX CMHTAKCOHiB. bady maHux reoboraniynux omnmucis 6yno crsopero B nporpami TURBOVEG
(Hennekens, Schaminée, 2001). ITix gac 3pificHenHs knacudikanii pocImHHOCTI 6y710 BUKOpIC-
taHo MopudikoBany Bepcito anroputmy TWISPAN (Rolecek, Tichy, Zeleny, & Chytry, 2009) y
nporpami JUICE (Tichy, 2002). ®iroingukaniriHa oliHka pOCIMHHNX YIPYIIOBaHb IIPOBEfieHa 3a
MeTOAMKO0 CMHGiTOIHAMKaLil 3 BukopyucTaHHAM exonoriunux mxkan LI [igyxa (Didukh, &
Plyuta, 1994; Didukh, 2011, 2012). Kpunroramui pocnuu npu po3paxyHKy ¢iTOiHAMKAIiTHIX
IIOKa3HMKIB eKO/MOriyHuX (paKkTopiB He BpaxoByBamich. OCHOBOIO 1A MOOYIOBY €KO/IOTO-IjeHO-
TUYHMX IpodiniB O6yna knacudikamiiHa cxeMa pOCTMHHOCTI, a TAKOXX €KOJIOTIYHMIT aHAII3 Iie-
HO3iB 110 Bi/fHOIIEHHIO /10 3MiHM NOKa3HMKIB ekodakTopiB. OpAnHaniiHnit aHai3 iHiHOI 3a-
JIOKHOCTI ITOKa3HUKIB MPOBifHUX ekodakTopis nmpoBoamscs y nporpami Excel. [Jnsa orpumanHs
KiZIbKiCHMX ITOKa3HMKIB eKOQOKTOpiB Oy/u pospaxoBaHi cepenHi (poHoBi) sHaueHHs. KinpkicTb
OINCIB /Il OKPEMOTO THITY YITPYIOBaHb Bipi3HAETHCA, TOX (POHOBI OKA3HUKY PO3paxXyBaN SIK
cepelHE 3HAYEHHS BiJi cepefiHiX 3HaYeHb CMHTAKCOHIB (6ioTomiB). Ha3By BMAiB Ha/jaHO 3TiHO 10
inpopmaniiaoro pecypcy The Euro+Med PlantBase (https://europlusmed.org), Moxis Ta mumari-
HUKIB - 3a [Ipogpomycom copoBux pociuH Ykpainu (Bipuenko, & Humopko, 2022; Konppatiok,
[Tonoa, ®enopenko, & Xogocoues, 2021), OKpiM iesIKMX BUAIB, SIKi EBPOIENICHKUMY aBTOPaAMMI
HABOJIATHCA Y PaH3i CUHOHIMIB.

Jns oninku TononorivHoi AudepeHnmiamii okpyry 6y)10 IIPOBEMIEHO €KOJIOT0-LIEeHOTUYHNII aHa-
i3 POCIMHHOCTI TUIIOBMX Ta JiarHOCTMYHYUX CMHTAKCOHIB Ta BCTAHOBJIEHO iX MicIie y maHymadri
qyepes moOymoBy npodimis.

PesynpraTn Ta ix 06roBOpeHHA.

Xapaxmepucmuxa pocnunnozo nokpusy, eKono2ivHux ymos ma ixuix 3min. Y CKmapji npu-
POIHOI pOCIMHHOCTI OKPYIY IIEpeBaXKAIOTh JIiCH, 3a/IiICHEHICTh TepUTOpil He MeH1Ie 35-40, a iHoxi
i1 50%. B Me>xax okpyry 6araTo JyKiB Ta OOJIIT: Ty4Ha POCIVHHICTD 3BUYAIIHO 3ajiMa€e He MEHIIe
30-40% Tepuropii, a 60710Ta , X04a B MUHY/IOMY 3aliMaln B cepefHboMY 70 20%, Terep BOHU B
3HauHill Mipi ocBoeHi. Jlicu mpencTaBieHi mepeBaKHO COCHOBMMU (COCHOBI 3€7I€eHOMOXOBI, TO-
JIOBHMM YMHOM BOJIOTi YOPHUIIEBI, MEHIIIE — CBIXKi YMCTO 3€/IEHOMOXOBI, OP/IAKOBO-Pi3HOTPaBHi,
3/1aKOBO-PiSHOTpPaBHi, BEPECOBi, MEHII IMOMIMPEHI CyXi NMIIAMHUKOBI Ta Pi3HOTPaBHO-IMIIAN-
HUKOBI Ta CMpi YOPHUIIEBO-OArHOBO-IOMITPUXOBI Ta OXMHOBO-0AarHOBO-HOMITPUXOBO-C(harHo-
Bi), MeHIe [y60Bo-cocHOBuUMU (Mskyuiko, 1978; Anppienko, Ounmenko, Ilpsaako, [Tanuenxo,
& Apam, 2006). CriiBBigHOIIEHHS MK PisHUMU TUIIAMM JTiCiB ITOCTiifHO 3MiHIOETbCS, IPUYOMY
TEHJIeHIis Jifle B OiK IepeBa)kKaHHS COCHOBMX HacapkeHb. Lle 3YMOBJIEHO 30i/IbILIEHHAM IUIOLL
MOHOKY/IBTYP COCHYU, fIKi iefasi Oi/blie JOMIHYIOTb, OCOOMBO cepell MOTOUX Ta CepPeSHbOBI-
KOBIIX JIiCOBVX yrpynoBaHb. HeBenmmki momi 3aifHATI MMPOKOMUCTAHNMM I'Pab0OBO-COCHOBVIMI,
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rpaboBo-1y6oBMMH Ta Ayb6OBMMM Ticamy, fielo Oinpini — MoXigHMMU Gepe3oBMMH Ta 110 3HU-
JK€HHAX YOPHOBIZIbXOBMMI, 3pifika ACeHeBO-BiIbX0BMMM. CIIOPaINdHO 3yCTPI4alOThCA ANMMHOBI
nicy, yncti a6o 3 Binpxow (Pocnuunicts YPCP. Jlicu, 1971; Hlensarom-Coconko, 1974). 3pigka Ha
HEBE/IVKUX AIAHKAX TPAIUIAITHCA IMPOKONINCTAHI JIicK 3 rpa60M, /‘_[Y6OM, sICeHeM Ta BinbXxo010, 3
HEMOPaJIbHVMU, BJIACTYBYIMM CHPUM JTiCaM, Ta JIicO-O0IOTHUMM BYUJaMI.

JIydHa poCIMHHICTb IpefcTaB/leHa 3alVIABHUMM ii MaTepuKoBuMM aTyKamu. CropaBxHi mykn
3 Schedonorus pratensis (Huds.) P. Beauv., Lolium perenne L. Ta Poa pratensis L. mommpeni ycii
TEPUTOPIi CIIOPaAVYHO Ta IPUYPOUEHi HO MiBUINEHNX YacTUH penbedy. B mpurepacHux yactu-
Hax 3aIlIaBY, Ha BOJOJi/NAaX, lepeBa)Xal0Th HU3VMHHI BifiMiueHi Topd AHUCTI L[yYHUKOBI TyKM 3
Deschampsia caespitosa (L.) P. Beauv. Y 3amnasi IIpun’sari, Typii, Croxony Ha TopdoBux, TOpdoBo-
0ONIOTHMX, pijjllle My/TyBaTO-I/IEIOBMX IPYHTAX 4acTO GOPMYIOTHCSI OCOKOBI yrpynoBaHHs Carex
acuta L., Glyceria fluitans (L.) R. Br., G. maxima (Hartm.) Holmb. Ta gpi6Hoocoxosi 3 C. nigra (L.)
Reichard, C. panicea L., C. flava L. Ta myctuiini 3 nepeBaxanuam Nardus stricta L. (PocnuuHicTD
YPCP. Jlykn, 1968) .

Bonota nepeBa>xHO eBTpO(HI, 3aIIaBHi 3aiiMalOTh B OCHOBHOMY 3aInIaBy [IpuiaTi ta iHopi
4epryoTbes 3 6onoructumu nykamn. Ile ocokosi 6omora 3 C. elata All. Ta ocokoBo-rinHOBi 3 C.
rostrata Stokes, C. lasiocarpa Ehrh. Tomo. OnirorpodHi it Mme3oTpodHi 60n0Ta noOMmMpeHi Mao.
OpuH 3 HaitbinpII LikaBUX B YKpaiHi € 6omotHuit macus «Kosa-bepesuna», me mpexncrasieni
Marpke BCi TuIm 60T, XapakTepHi s Ykpaincpkoro Ilomices, 3 Kommekcom pifkicHux 6070T-
HUX yTPYNOBaHb Ta PifIKicCHMX BUJIB pociuH, B ToMy unciai Moxu. Cepep onirorpodHux 60t
Hait6ib1Iy yBary npusepTae ypouniie «Cupa ITorousi» 6onornoro macusy «Kpeminne», fie npen-
CTaBJIeHMIT TOPOUCTO-MOYKVHHMI KOMITTIEKC.

[ miBHOYI OKpYTY XapaKTepHi mycTuia 6y/1aBoHOCLIeBi, BepecoBi, 60poBi 3 po3pimkeHMu
HOKPUBJIEHVMY COCHaMM, iHOJI 3 KYIIaMI sTiBLIIO 3BMYAIHOTO. TpamiA€TbcsA TAKOXK POCIMHHICTD
cmabo3a/ilepHOBAHMX ITICKiB Ha MicIii BMpy6aHMX COCHOBMX JIiCiB, sIKa He 3aJIMa€ Be/IMKNX MJIOII, €
crierudikoro momicbkux maH/madTiB pa3om 3 OiTHNMU COCHOBUMM J1icaMu Ta 6OJIOTaMIA.

HasBHicTb 3HaUHOI KiNIbKOCTI Benmkux o3ep (mepeBaxkHo Ha JliBobepexxoki [Ipun’sri) kapcro-
Boro noxomkeHHs (CButasp, Ilynemenbke), a Takox 3ammaBHux (Opexose, /106’513, HoGenb)
XapaKTepHa [/ MiBHIYHO-3aXi/JHOI YaCTMHM OKpyra. B monmHax pik sHauHa KiZbKiCTb CTapuLb i3
YTPYIIOBAaHHAMMU JIATaTTEBUX.

CryniHb po30paHOCTi TepUTOPii OKPYTy He3HAUHUII, Yepe3 BUCOKUII piBeHb 0OBOJHEHOCTI —
BCbOro 12-25%.

Io oxpyry npononyerbcs Bkmount yacTuy Kuiscokoro Ilomices, mo y reomopdonorisnomy
BiJHOLIIEHHI, pa3oM 3 MiBHIYHOI YacTMHOI sKutomumpcpkoro Ilomiccs, posTanoBaHe roToOBHUM
YJMHOM Y BepXiB'sX YKpalHChKOTO KpycTaniqHoro mura Ha [Ipumr’ aTecbkoMy neperuti (Pusmko-
reorpagudeckoe paitonuposanye Ykpannckoii CCP, 1968; Axppienko, & bamamos, 1975; bpa-
mic, & Anppienko, 1975). e mnacka, cabko gpeHOBaHa piBHMHA 3 IIOOAVHOKMMM MIIIAHUMMY T1a-
ropbamn i rpsagaMy B JONMHAX PivOK, CK/IafieHa Mil[aHMMY Ta [JIMHUCTO-IIIaHVMY BiTK/IajaMu.
[pyHTH TilnaHi, JepHOBO-CIa0O0MiA30/ICTI, YACTO OITIEEHI, L0 TTOYACTI YEPTYIOTHCA 6OTOTHUMMI
ta ToppoBuMM. TyT KpucTasIiyHi MOpoOAY NOXOBAHI TYT ITifi TOBIIEI0 OCAJIOBYUX ITOPIf i Hifie He BU-
XOZATD Ha IIOBEPXHIO, a TEPUTOPiA BXOJUTD JIO pailoHy MO PEHHA MOPEHM SHIIIPOBCHKOTO IbO-
JOBYKa, ITIOBEPXHEBI BiIKasy MayKe CKpish — 1€ HaJ[]MOP€HHI BOZHO/IbOJNOBUKOBI IicKu. JIykn
3bepercs Temep JMile B 3alUlaBax YKa Ta TeTepeBa, IepeBa>KHO OOMOTUCTI Ta TOPQ AHUCTI
(my4nnkoBi). CocHOBI /TicK 3aliMalOTh BepXiBKY MiABUILNEHD i IpefICTaB/IeHi IepeBaskKHO 3eIeHO-
MOXOBVIMM Ta BEPECOBO-3€/I€HOMOXOBUMM YTPYIIOBAHHAMY, OOAVHOKI IUIAMM 3 Oy/IaBOHOCIIEM.
Ha niBuoui KuiBcbkoro ITomiccst 3pifjka TpamisoThcsi BUCOKOTPaBHi 6onoTa (04epeTsiHi, poro-
30BIi, jenenHAKoBi). Takuit mpupopHMit Komiuiekc 06’equye 1o yactuny Kuiscbkoro Ilomices 3
peurtoro Teputopii Bepxuponpuir sTcbkoro okpyra. Ha KopucTp fouiibHOCTI TaKoro 06’ eHaHHS
CBiYMTDh MOAIOHICTD 3a KIITAaTUYHVMM JAiarpaMaMy TPbOX OCHOBHUX LIEHTPIB OKpPYTy Ta MicTa
[Tpur’saTs (puc. 1).
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Puc. 1. Knimaoiazpamu mepumopii docniosncenns. (https://en.climate-data.org).
CUHTaKCOHOMiYHa CXeMa POCIMHHOCTI BepXHbOIIpMUIT ATCHKOTO OKPYTY, fiKa BK/IIOYaEe Habip
TUIOBYX Ta JiaTHOCTUYHUX CUHTAKCOHIB, BYK/IMBUX [JIs1 OLIIHKYM TOIONOTIYHOI Audepeniiarii.

LEMNETEA MINORIS O. de Bolos et Masclans 1955

Lemnetalia minoris O. de Bolos et Masclans 1955

Lemnion minoris O. de Bolos et Masclans 1955

Lemnetum minoris So6 1927

Lemno gibbae-Wolffietum arrhizae Slavni¢ 1956

Riccietum fluitantis Slavni¢ 1956

Lemnetum trisulcae Den Hartog 1963

Utricularion vulgaris Passarge 1964

Lemno-Utricularietum vulgaris So6 1947

Stratiotion Den Hartog et Segal 1964

Hydrocharitetum morsus-ranae van Langendonk 1935

Hydrocharito-Stratiotetum aloidis (van Langendonck 1935) Westhoff in Westhoff et Den Held
1969

POTAMOGETONETEA Klika in Klika et Novak 1941

Potamogetonetalia Koch 1926

Nymphaeion albae Oberdorfer 1957

Nymphaeetum candidae Miljan 1958

Potamogetonion Libbert 1931

Potametum lucentis Hueck 1931

Potametum perfoliati Miljan 1933

Ceratophyllion demersi Den Hartog et Segal ex Passarge 1996
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Ceratophylletum demersi Corillion 1957

LITTORELLETEA UNIFLORAE Br.-Bl. et Tx. ex Westhoff et al. 1946
Littorelletalia uniflorae Koch ex Tx. 1937
Sphagno-Utricularion Miiller et Gors 1960

Sparganio minimi-Utricularietum intermediae Tx. 1937
PHRAGMITO-MAGNOCARICETEA Klika in Klika et Novak 1941
Phragmitetalia Koch 1926

Phragmition communis Koch 1926

Scirpetum lacustris Schmale 1939

Phragmitetum australis Savi¢ 1926

Typhetum latifoliae Nowinski 1930

Magnocaricetalia Pignatti 1953

Magnocaricion elatae Koch 1926

Cladietum marisci Allorge 1921

Equiseto fluviatilis-Caricetum rostratae Zumpfe 1929
Caricetum acutiformis Sauer 1937

Caricetum gracilis (Graebn. et Hueck 1931) R. Tx. 1937
Caricetum vesicariae Br.-Bl. et Denis 1926

Caricetum appropinquatae Aszdd 1935
SCHEUCHZERIO-CARICETEA (Nordh. 1937) R.Tx. 1937
Scheuchzerietalia palustris Nordhagen ex Tx. 1937
Scheuchzerion palustris Nordhagen ex Tx. 1937
Drepanoclado fluitantis-Caricetum limosae (Kastner et Flossner 1933) Krisai 1972
Drosero rotundifoliae-Lycopodielletum Pass. 1999

Sphagno fallacis-Calletum palustris Pass. 1999

Caricion davallianae Klika 1934

Caricetum lasiocarpae Koch 1926

Sphagno recurvi-Caricetum rostratae Steffen 1931

Caricetalia nigrae Koch 1926 em. Klika 1934

Caricion fuscae Koch 1926

Carici canescentis-Agrostietum caninae R. Tx. 1937
OXYCOCCO-SPHAGNETEA Br.-Bl. et Tx. ex Westhoff et al. 1946
Sphagnetalia medii Kastner et Flossner 1933

Sphagnion medii Késtner et Flossner 1933

Eriophoro vaginati-Sphagnetum angustifolii Hueck 1925
MOLINIO-ARRHENATHERETEA R.Tx. 1937
Molinietalia caerulea W. Koch 1926

Molinion caerulaea W.Koch 1926

Selino carvifoliae-Molinietum caeruleae Kuhn 1937
Deschampsion caespitosae Horvatic 1930

Deschampsietum caespitosae Horvatic 1930
Arrhenatheretalia Tx. 1931

Arrhenatherion elatioris Luquet 1926

Festucetum pratensis So6 1938

Trifolio-Festucetum rubrae Oberd. 1957

Festuco pratensis-Deschampsietum cespitosae Turubanova 1986
Poétum pratensis Ravarut et al. 1956

Cynosurion R. Tx. 1947

Holcetum lanati Issler 1934

Lolietum perennis Gams 1927

Galietalia veri Mirkin et Naumova 1986
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Agrostion vinealis Sipaylova et al. 1985

Koelerio-Agrostietum vinealis (Sipaylova et al. 1985) ShelyagSosonko et al. 1987

Agrostio vinealis-Calamagrostietum epigei Shelyag-Sosonko et al. ex Shelyag-Sosonko et al.
1985

Agrostietum vinealis-tenuis Shelyag-Sosonko et al. ex Shelyag-Sosonko et al. 1985

NARDETEA STRICTAE Rivas Goday et Borja Carbonell in Rivas Goday et Mayor Lopez
1966

Nardetalia strictae Preising 1950

Violion caninae Schwickerath 1944

Calluno-Nardetum Hryncewicz 1959

Polygalo vulgaris-Nardetum strictae Oberd. 1957

KOELERIO GLAUCAE-CORYNEPHORETEA CANESCENTIS Klika in Klika et Novak
1941

Corynephoretalia canescentis R.Tx. 1937

Corynephorion canescentis Klika 1931

Corniculario aculeatae-Corynephoretum canescentis Steffen 1931

Koelerion glaucae Volk 1931

Diantho borbasii-Agrostietum syreistschikovii Vicherek 1972

SALICETEA PURPUREA Moor 1958

Salicetalia purpureae Moor 1958

Salicion albae So6 1951

Salicetum albae Issler 1926

Artemisio dniproicae-Salicion acutifoliae Shevchyk et Solomakha in Shevchyk et al. 1996

Artemisio dniproicae-Salicetum acutifoliae Shevchyk et Solomakha 1996

FRANGULETEA Doing ex Westhoff in Westhoff et Den Held 1969

Salicetalia auritae Doing 1962

Salicion cinereae T. Miiller et Gors ex Passarge 1961

Betuletum humilis Steffen 1931

ALNETEA GLUTINOSAE Br.-Bl. et Tx. ex Westhoff et al. 1946

Alnetalia glutinosae R.Tx. 1937

Alnion glutinosae Malcuit 1929

Ribo nigri-Alnetum Solinska-Goérnicka (1975) 1987

Carici acutiformis-Alnetum Scamoni 1935

Carici elongatae-Alnetum Schwickerath 1933

Sphagno squarrosi-Alnetum glutinosae Solinska-Gdrnicka (1975) 1987

Sphagno-Betuletalia pubescentis Scamoni et Passarge 1959

Betulion pubescentis Lohmeyer et Tx. ex Oberd. 1957

Menyantho trifoliatae-Betuletum pubescentis Grygora, Vorobyov et Solomakha 2005

CARPINO-FAGETEA SYLVATICAE Jakucs ex Passarge 1968

Carpinetalia betuli P. Fukarek 1968

Carpinion betuli Issler 1931

Stellario-Carpinetum Oberd. 1957

Tilio cordatae-Carpinetum betuli Traczyk 1962

QUERCETEA ROBORI-PETRAEAE Br.-Bl. et Tx. ex Oberd. 1957

Quercetalia roboris R.Tx. 1931

Quercion roboris Malcuit 1929

Trientalo europaeae-Quercetum roboris Vorobyov 2014

Holco lanati-Quercetum roboris Vorobyov, Balashov et Solomakha 1997

Molinio caeruleae-Quercetum roboris (Tx. 1937) Scamoni et Passarge 1959

VACCINIO-PICEETEA Br.-Bl. in Br.-Bl. et al. 1939

Pinetalia sylvestris Oberd. 1957
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Dicrano-Pinion sylvestris (Libbert 1933) W. Matuszkiewicz 1962
Cladonio-Pinetum Juraszek 1927

Peucedano-Pinetum Matuszkiewicz (1962) 1973
Dicrano-Pinetum Preising et Knapp 1942

Molinio-Pinetum Matuszkiewicz (1973) 1981

Vaccinio uliginosi-Pinion sylvestris Passarge 1968

Vaccinio uliginosi-Pinetum Kleist 1929

Eriophoro vaginati-Pinetum Hueck 1931 em. Neuhausl 1984
Piceetalia excelsae Pawlowski et al. 1928

Piceion excelsae Pawlowski et al. 1928

Eu-Piceetum (Cajander 1921) Kelilland-Lund 1967

Exonozo-uenomuuna ouiHKka pociuHHUX y2pynoéanv. 3a pesynbTaTaMyl IPOBEJEHOTO CHH-
TaKCOHOMIYHOIO aHa/Ii3y JOCIIKYBAHOIO PETIOHY HACTYIIHMIA €Tall HallUX JOC/i/IKEHb I1O/IATaB
Y BCTAHOBJIEHHI IaHAIIAQTHO-EKOIOTiYHOTO PO3MNO/iNTy Pi3HUX TUMIB POCIMHHOCTI, AKi MU Bifo-
Opaswiy Ha eKOJIOTO-LeHOTUYHMX Ipodi/six (Tabm. 1).

[Tepumit Bifpisok npodinio (puc. 2) oxomoe Tpas sHucTnit psag (Bupgin 1), sskmit npencras-
JIeHUT Me30TPOPHMMI HEIIPOTOYHVMH BOZIOVIMaMy, pO3TAIIOBAHVIMY B HE3HAUHVX ITOHVKEHHSAX
penbedy, 3 mbuHaMu o 1-10 M Ta minaHuM CTaOKOMY/IMCTYM THOM: 03epa, CTaBKY, CTapulii,
a TaKOXX OOBOIHEHI MeiopaTVBHI KaHa/mu. Y IpUIIOBEPXHEBOMY Inapi Boay GpopMyeTbes gobpe
BUpPAXXEHMIT APYyC BiIbHOIIABAal04OI, HEYKOPiHEHOI BOIHOI POCIMHHOCTI Kacy Lemnetea, AKuit
00’e[fHY€e yrpyloBaHHs col03iB Lemnion minoris, Utricularion vulgaris i, mogexynu, Stratiotion.
11i yrpynoBaHHs yTBOPIOWOTH Bumn pony Lemna L., Spirodela polyrrhiza (L.) Schleid., Hydrocharis
morsus-ranae L., iHOAI TpanIAKTbCA BKOPiHEHI MOBITPAHO-BOAHI Bupu popy Potamogeton L.,
Nymphaea candida J. Presl & C. Presl, Nuphar lutea (L.) Sm.

B nitopanbHiit cMy3i Takux BopoiiM GOpPMYETbCs MpUOEPeXHO-BOGHA POCIMHHICTD IIpef-
CTaBJIeHa YIPYNOBaHHAMM Knacy Phragmito-Magnocaricetea (coto3 Phragmion) 3 OMiHyBaHHAM
Phragmites australis (Cav.) Steud., Calamagrostis neglecta (Ehrh.) G. Gaertn. & al., Thypha latifolia
L., Schoenoplectus tabernaemontani (C.C. Gmel.) Palla, G. maxima, sixi 3pocTaroTh 0KajiTeTAMI
a60 By3bKOI0 cMyTOI0 3aBImpuiky 1o 100 M (Bupin 4). Ha npubepe>xHux MinkoBopasx i3 Mymuc-
to-mimanumu rpyHTamu Hlanskoro HIIIT (Jinyx, Axymenko, & Pimaiino, 2008) sycTpivaroTbes
rycTi 3apocti yrpynosans i3 Cladium mariscus (L.) Pohl - ingukaropa kap6oHaTHOTO 3aCO/IeHHS.

Ha 3a6onmoveHnx mnpmOepeXHUX MiNKOBOAZAX i3 TOpQ STHUCTUMM Ta MY/INCTO-I/IEVIOBHU-
mu rpyHTamu (Bupin 5) ¢popmyroTbcs yrpynoBaHHS KYNMHHUX i JOBTOpeHeBMIIHUX OCOK — C.
appropinquata Schumach., C elata, C. paniculate L., C. rostrata 3 foMimkoro rirpo¢inbHux BUiB
Lysimachia thyrsiflora L., Galium palustre L., Scutellaria galericulata L., Calamagrostis canescens
(Weber) Roth.

XapaKTepHUMI I TePUTOPIl € Mic/smicoBi 6araToBU0Bi Ty4Hi AingHKYU coto3y Molinion 3i
3MIiHHMM 3BOJIO>KEHHSM CyOcTparty, mo copmosaHni Molinia caerulea (L.) Moench nHa Tepacax
PiYOK Ha MY/TyBaTO-I/Ie/I0BYX Ta TOPQSHO-I/IEIIOBYX OIif30neHnx rpyHTax (Bupin 10). Y rycromy
TPaBOCTOI 3Ha4YHA 4yacTka 3/makiB (D. caespitosa, S. pratensis, Agrostis canina L., Poa palustris L.,
Holcus lanatus L.), C. panicea, Juncus conglomeratus L., a TaKo>X 4acTO pO3BMHEHWIT MOXOBMUIT SIPYC
3 Drepanocladus aduncus (Hedw.) Warnst., Climacium dendroides (Hedw.) E. Weber & D. Mohr.

B nporeci po3BUTKY MOJIiHI€Bi TyKM MTOCTYMAIOTbCA KPYITHO3TAKOBMM I1103a3aIUIABHUM II1y4-
HMKOBMM JTyKaM coto3y Deschampsion caespitosae (Bupin 11), Axi po3BUBaIOTbCA Ha 3HIDKEHMX
MDKTPUBHUX Ji/ITHKaX 200 IPUIErINX 10 IPUPYCIOBOI YaCTUHY 3aIUIaBy i POPMYIOTh HEIIMPOKi
cmyru (Amenko, 2007). XapakTepu3yOTbCs TyYHO-O00/IOTHUMY CYIIMHUCTYMM C1ab0 OITIeE€HU-
MM, TOpQ’AHO-I/IeI0OBYMY, JePHOBO-TI/ICIOBYMY TPYHTaMMI. Y I'YCTOMY TPaBOCTOI OCHOBHA POJIb
Hanexxuthb 3nakaM (D. caespitosa, A. canina, S. pratensis, Cynosurus cristatus L., Anthoxanthum
odoratum L., Festuca rubra L.), pisnoTpaBs manosugose (Sanguisorba officinalis L., Vicia cracca L.,
Silene flos-cuculi (L.) Clairv., Lysimachia nummularia L.).
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Puc. 2. Exonozo-uenomuunuii npoginv mononoziunozo po3noodiny mpas’sHux munié pociuHHocmi.

Ha nigBuieHHAX IpUTEpacHO] i IeHTPaNbHOI YaCTMHAX 3aIUIaB, Ha ITOJIOTMX CXM/IAX i BEPXHIX
YJaCTMHAX HEBUCOKVIX IiABUIIEHDb BOLO/IPHIX IJIATO HA JIEPHOBYX, TyYHVX CYIJIMHUCTUX Ta JIyd-
HIIX CYMIIaHVUX IPYHTAaX sKi I[OPOKY 30aradyoThCsi Ha MMOXKVBHI pe4OBMHY, 110 IPUHOCSITHCS 110-
BEHEBJMI BOflaMyl OPMYIOThCS CIIpaBXHi Me30(iTHi myku cotosy Arrhenatherion elatioris (Bupin
12). ¥ nieHo3i oMiHYIOTh HOMIHYIOTE S. pratensis, Arrhenatherum elatius (L.) ]J. Presl & C. Presl,
Dactylis glomerate L., Achillea millefolium L., a Takoxx yacto Tpannswotbcs Poa pratensis L., Agrostis
gigantea Roth, A. capillaris L., Cerastium fontanum Baumg., Leucanthemum vulgare Lam., Lotus
corniculatus L., Plantago lanceolata L., Rumex acetosa L. (Aunpienko, IIpsanko, Apan, & Konimyxk,
2009). L1i myxu BeMKMX IJIOL] He 3a/iMalOTh, @ BKPAIUIIOIOTHCS MMOPIBHAHO HEBEMKIMMY JIi/ISTHKA-
MU cepefl iHINX YK, B TOMY 4MCIi i Ha TepuTopii niBHiuHOI YacTuHM Kuiscbkoro Ilomices.

Ha migBuineHHsX, 10 yciit ZOCTimpKeHil TepuTpii, 3pigka TpamiAoTbcsa Me30-CyOkcepodinbHi
IpibHO3/1aKOB1 HM3MHHI MycTUIHI YKy coto3y Violion (Bupin 15) Ha 6ifHMX Ha HOXXVBHI pe40oBU-
HI, IOMipHO CYXMX JIEPHOBO-IIi/J30/IMCTUX I'PYHTaX. bimbIIicTh MyCTUIIHUX TYK 3yCTpi4aeTbcA B
KOMIUIEKCi 3 TOPQ’ AHUCTUMIY JTYKaMI, Bijj IKMX BOHU HEPIZKO 11 ITOXOAATH. TpaBOCTil MyCcTULTHNX
TyK HeBUCOKMit (go 0,5 M) pospimxeHuii, [Bo-TpuApycHuit. [Jo BepxHboro Heryctoro (o 20%)
ApyCy BXopATh 3makn (A. capillaris, A. odoratum, F. rubra, Danthonia decumbens (L.) DC.), a'y
npyromy Apyci gfominye N. stricta 3 gominkoro A. millefolium, Pilosella officinarum Vaill., Potentilla
erecta (L.) Réusch., Thymus pulegioides L., Viola canina L. Inkomu ¢popMyeTbcsi MOXOBUIL SIPYC 3
Polytrichum strictum Bridel, ]. Bot. (Schrader), P. piliferum Hedw., Funaria hydrometica Hedw.

OcoxoBo-cdarnoBi Me30-eBTpodHi 60mota corody Caricion fuscae XapaKTepHi IIepeBaXKHO IS
BeJIMKVIX BofofiiniB 3aximHoro [Tomices, i popmyroTbesa Ha anyupodinbHUX TopdOBMX CyOcTpaTax
(Bugin 8). Uepes BUCOKMIl CTYIIiHb OOBOZHEHHs Ta YMOBU JXVMBJICHHS BUIOBUI CKJIaJ, OHOMA-
HiTHMIT (10 5-6 BUAIB CYAMHHUX POCINH), GOPMY€EThCs CyLibHUI MoxoBuit mokpus (bpapic, &
bBauypuna 1969). Y pospimxenomy (zo 60%) Tpas’snomy spyci npexcrasneni C. canescens L., C.
echinata Murray, C. nigra, J. conglomeratus, Ranunculus acris L., R. repens L., Stellaria palustris
Hoffm. ¥V cyninprOMy MoxoBoMy spyci nominytoTs Calliergonella cuspidata (Hedw.) Loeske, C.
dendroides, Sphagnum teres (Schimp.) Angstr. ex C. Hartm.

YrpynoBaHHA 0/1iroMe30TpodHUX TOpHOBMUX OOIT CYyOKOHTMHEHTANIbHUX 0obmacTeil €Bponnu
corsy Sphagnion medii (Bupin 9), cpopmoBani charHoBumy Moxamu 3 1oO6pe PO3BMHEHNM SIPY-
coM varapHudkis 3 Andromeda polifolia L., Vaccinium oxycoccos L., Ta IpUTHiYeHUM COCHOBUM
pinxomiccam (FOckoBenp Ta iH., 2023). MoxoBuit sIpyc He YTBOPIOE KyNMH i yrBopenmit S. fallax
H.Klinggr., S. fuscum (Schimp.) H. Klinggr.

YrpynoBaHHA Me30TpOPHMX i Me30eBTPOPHMX 0COKOBO-Cc(arHoBuX 607iT coro3y Scheuchzerion
palustris (Bupin 6) TpamisaoTbcs 3pifka Ha 3a00/I09€HNX IIaBaX, Y30epexcoKax 03ep, a TAKOXK B
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Tabnuus 1
CepenHi 3HaYeHHS eKONMOTiYHNX (PAKTOPIiB OCHOBHUX CHHTAKCOHIB

Ne | CuHTaKCOHM Hd | Fh | Rc | SI | Nt | Ae |[Tm [Om| Kn | Cr | Ca | Lc
1 |Lemnetea 20.17| 3.14 | 8.18 | 6.69 | 8.38 {13.05| 9.02 | 9.46 | 9.09 | 8.15 | 5.36 | 7.28
2 |Potamogetonetea 20.443.90|8.21 | 6.67 | 8.12 |13.23] 8.83 |10.39| 9.19 | 8.15|5.39| 7.20
3 | Utricularietea 19.77/4.13 | 7.83 |6.37 | 7.30 |13.07| 8.59 {10.92] 9.10 | 8.05 | 4.43 | 7.44
4 | Phragmition 17.23]5.83|8.05|6.33 | 8.10 [11.46| 8.29 |11.27]9.04 | 7.58 | 5.00 | 7.51
5 |Magnocaricion 15.59]5.66 | 7.19 | 5.73|6.86 (10.41|8.02 {12.72| 8.74 | 7.44 | 5.17 | 7.15
6 |Scheuchzerion palustris 15.94/3.89 | 5.51 {3.98 | 4.70 |11.21| 7.19 (13.74| 8.74 | 7.36 | 3.91 | 7.41
7 | Caricion davallianae 15.62{4.3915.92|4.65|4.91 (10.47| 7.18 |13.65| 8.81 | 7.14 | 4.12 | 7.33
8 | Caricion fuscae 15.44|5.40|6.62|5.29|6.39 |10.10| 7.65 |13.28( 8.58 | 7.67 | 4.87 | 7.12
9 | Sphagnion medii 14.76|3.83 | 4.73 | 3.65 | 4.15| 9.81 | 6.68 (13.99] 9.17 | 7.38 | 3.95 | 7.11
10 | Molinion 12.89/6.43|7.385.22(6.96 792 |8.06(13.02| 8.16 [ 8.04|6.33 | 7.26
11 | Deschampsion caespitosae 13.56/6.78 | 7.47 | 6.06| 7.50 | 8.52 | 8.18 {12.81| 8.43 | 7.82 | 6.03 | 7.16
12 | Arrhenatherion elatioris 12.24/6.84|7.48 |5.81 | 7.46 | 7.34 | 8.35(12.40| 8.38 | 8.09 | 6.56 | 7.23
13 | Cynosurion cristati 12.03|6.85|7.08 | 5.38 | 7.08 [ 6.84 | 8.26|12.49| 8.03 | 8.33 | 6.46 | 7.32
14 | Agrostion vinealis 10.95/7.20 | 7.25 | 5.12 | 7.47 | 6.25|8.70 [12.07| 8.53 | 8.14 | 6.75 | 7.36
15 | Violion 11.64{6.92|5.87|4.31|5.75|6.39 | 7.76 [13.34| 7.76 | 8.46 | 5.43 | 7.27
16 | Corynephorion canescentis 9.8216.9316.56(4.18|6.18 | 5.36|9.28 |12.28/8.34 | 8.59 | 6.08 | 7.60
17 | Koelerion glaucae 9.50(6.74|6.63|3.91|6.32(5.25|9.16 |12.24| 8.47 | 8.45|6.29 | 7.63
18 | Salicion alba 13.93|6.33(7.92 |6.94|7.34|8.61 |8.77 12.66| 8.79 | 8.07 | 5.85 [ 6.97
19 | Salicion cinereae 16.10|4.03 | 5.76 (4.29 | 4.85|10.85| 7.18 (13.43/9.03 | 7.27 | 3.98 | 7.46
20 | Alnion 15.19/5.04 [ 6.95|5.81|6.54|9.75 | 8.18 13.05| 8.63 | 7.75 | 5.17 | 6.57
21 | Betulion pubescentis 15.46(4.39 | 5.82|4.33|5.06 10.41| 7.11 {13.65|8.96 | 7.21 | 4.24 | 7.06
22 | Carpinion 12.21|5.07 | 7.06 | 5.88 | 6.11 | 6.92 | 8.42 |13.46| 8.12 | 8.17 | 6.30 | 4.95
23 | Quercion roboris 11.96|5.66 | 5.80|4.50 | 5.64 | 6.48 | 7.85 [13.75| 8.65 | 7.81 | 5.80 | 6.15
24 | Cladonio-Pinetum 10.33{6.47 [ 6.21 | 3.83 | 5.62 | 5.44 | 8.26 (12.80, 8.56 | 8.09 | 5.68 | 7.25
25 | Pecedano-Pinetum 10.59/6.16 | 5.91 | 3.51 | 5.05|5.73 | 7.79 (13.40| 8.53 | 8.06 | 5.55 | 6.77
26 | Dicrano-Pinetum 11.19{5.59|6.19 | 4.39|5.70 | 6.06 | 8.12 |13.25| 8.36 | 8.13 | 5.95 | 6.33
27 | Molinio-Pinetum 12.68|5.11 |5.20(4.25|5.42 | 7.21 | 7.53 |13.63| 8.52 | 7.67 | 5.30 | 6.11
28 | Vaccinio uliginosi-Pinion sylvestris 13.19{4.77|4.97 | 4.11 | 4.95|8.00| 7.17 (13.78| 8.80 | 7.47 | 4.68 | 6.38
29 | Piceion 12.82(4.61|5.71|5.22|5.51 | 7.54| 7.75 |14.00{ 8.55 | 7.59 | 5.19 | 5.38
30 | Artemisio dniproicae-Salicion acutifoliae|11.49|5.67 | 6.06 | 4.39 | 5.59 | 6.31 | 8.00 [13.38) 8.46 | 7.99 | 5.76 | 6.26

Ty i gani B Tabmuusix 1 Ta 2, Ha PucyHok 2 ta 3 — mosHadeHo exonorivi ¢pakropu: Hd - Bomoricts IpyHTY, Ae — piBeHb I'PyH-
toBoi aepaii, fH — ¢pykryarii piBHA 3BonoXKeHHs, Rc — piBeHb I'PyHTOBOI KMCTTOTHOCTI, Sl — cOMboBMit pesxkxum rpyHry, Ca — BMicT
xap6oHaTiB, Nt — BMicT I'pyHTOBOrO a3oty, Tm — Tepmopexxum Kiimary, Om — oMOpopexxum KiiMary, Kn — KOHTMHeHTaIbHICTb
kiimary, Cr — kpiopexxum kiimary, Lc — piBeHb 0CBiT/IIeHOCT].

Ymoeninosuauenns: 1 — Lemnetea; 2 — Potamogetonetea; 3 — Utricularietea; 4 — Phragmition; 5 - Magnocaricion; 6 - Scheuchzerion
palustris; 7 — Caricion davallianae; 8 — Caricion fuscae; 9 — Sphagnion medii; 10 — Molinion; 11 — Deschampsion caespitosae; 12
— Arrhenatherion elatioris; 13 — Cynosurion cristati; 14 — Agrostion vinealis; 15 — Violion; 16 — Corynephorion canescentis; 17 -
Koelerion glaucae.

Iemnpecisax i ocynryBaapHMX sipax Ha onirorpoduux 6onorax (ybuHa Ta in,, 2019). Y 6igHOMY Bu-
JOBOMY CKJIaJli cepel CyAMHHMX POCIVH fKoMinye Scheuchzeria palustris L., C. limosa L., a Takox
TpatsaTbes Drosera rotundifolia L., V. oxycoccos, A. polifolia, Rhynchospora alba (L.) Vahl (Poc-
muuHicTh YPCP. bonota., 1969; Aunpienko, Kysmmuos, & IIpapgko, 1971). CyuinbHuit carHoBuii
kM chopmoBanmii S. cuspidatum Ehrh. ex Hoffm., S. fallax, S. subsecundum Nees, S. papillosum
Lindb., a mo xynmunax P. alpestre Menzies ex Brid.

YrpynoBaHHA eBTPOQHNX 3200/I09€HNX HI3bKOOCOKOBUX JIYK, Me30eBTPodHMX 60T popmy-
I0TbCA Ha TOp(OBMIIAX Ha KapOOHATHVX IOPOJAX, 3 BUCOKUM PiBHEM I'PYHTOBUX BOJ, YaCTUM
BUTOKOM Kepent (Biomonu nicosoi ma nicocmenosoi 301 Ykpainu, 2011; Hanjionanbamit kaTamor
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6iotomis Ykpainn, 2018). IleHo31 mepeBa>KHO TPUAPYCHI, fie y rycToMy TpaBocToi (110 90%) cdop-
MOBAaHOMY IepeBakHO 3makamu (M. caerulea, D. caespitosa, Blysmus compressus (L.) Link), 3Hauna
qacTka 0cok (o 40%): C. davalliana Sm., C. flava, C. panicea. Y Heryctomy MoxoBomy sipyci 3 C.
cuspidata, Scorpidium cossonii (Schimp.) Hedenés (mo 40-45%) TpariAoTbes BUAY APiOHOTO pi3-
Hotpass (P. erecta, Parnassia palustris L., Comarum palustre L., R. acris, R. repens).

YrpynosanHA Kinacy Potamogetonetea pUKpilUIeHNX 1 BiIbHOIUIaBHYX Tigpoditis, mo ¢op-
MYIOTBCA Y IPiCHOBOJHMX eBTPO(HIX Ui Me30TPOPHIUX, HEIIPOTOYHNX YU IPOTOYHUX BOJOIMAX
IPUPOIHOTO i IITYYHOTO IOXOPKEHHS 3 MYIMCTUMY, HillJaHUMM JOHHMMU Bigknagamu (Bupin
2). JliropanbHi yrpymnoBaHHs Me30TpOodHMUX Ta eyMe30TpOodHUX 03ep YTBOPEHi XapOBMMU BO-
nopoctamu (Chara virgata Kiitz, Nitella syncarpa (Thuillier) Chevallier, Lychnothamnus barbatus
(Meyen) Leonhardi), mnaBarounmu B ToB1i Bogu pocnuHaMu-xmkakamu (Aldrovanda vesiculosa
L., Utricularia minor L., U. vulgaris L.) ta Sparganium natans L. € pigkicaumu. BHacnigox 36i1b-
IIEHHA aHTPOIIOTEHHOIO BIUIMBY Taki eHo3u Ha [lomicci sHukaroTh. LleHO3M po3BMBAIOTHCA Y
tosuii Bogu Bif 0,30 o 3,50 M rinbunn. Ha 6inbiiit rimnbuHi 3poCcTaloTh POCIMHN MEHIINX PO3-
mipis Ceratophyllum demersum L., C. submersum L., Elodea canadensis Michx., Potamogeton natans
L., B Ha r/MOVHI MeHIIe 1 M — KPYIIHIII pOC/IVHM IMCTKM AKX MOXKYTb IIaBaTVl Ha OBepxHi N.
lutea, N. candida.

Ha nes3nauHiit rMOuHi Ta B IITOpabHil CMy3i po3BMBa€EThCS POCIMHHICT MakpodiTiB (Bupin
3), AIK 3eMHOBOJIHMX POC/INH, L0 MPUKPIIIITbCA fo fHa Bogoiimu (Eleocharis acicularis (L.)
Roem. & Schult., Isoetes lacustris L., Hottonia palustris L.), Tak i 3anypenux (H. morsus-ranae,
Lemna gibba L., L. minor L., L. trisulca L., Salvinia natans (L.) All., Spirodela polyrhiza (L.) Schleid.,
Stratiotes aloides L., Wolffia arrhiza (L.) Wimm., Utricularia intermedia Hayne, U. minor). ®nopuc-
TUYHNI CKJIa]] 30iIHIOETHCS Yepe3 eBTPoGdiKaIlito BOJOIM.

Ha sHmKeHux AilfgHKaxX IpUTEpAacHOI YaCTVHY 3aIlIaBM PidOK, Ha 3HVDKEHHA PiYKOBUX Tepac
3 BOJIOTVIMY JIEPHOBO-III30MUCTUMY MIIAHUMU I CYHIIAHUMU I'PYHTaMI TPAIUIAIOTbCS HeBe-
JIVKi TiITHKY HU3BKO TPaBHMX Me30QiTHUX NyKiB coto3y Cynosurion cristati (Bupin 13). ¥ gBo-
TPU SIPYCHOMY L|eHO3i BepXHill popMYyIOTh IIepeBa>kHO 37akul Agrostis capillaris L., C. cristatus, H.
lanatus, S. pratensis, L. perenne, 3 gomimkoio A. odoratum, Luzula pallescens Sw., Daucus carota
L., Taraxacum sect. Taraxacum F. H. Wigg., Trifolium pratense L. (Acdanacbes, 1968; Kysemxo,
2009; Kyssapin, KyspmimmHa, & Komys, 2016). [Jo mo6pe po3BMHEHOTO MOXOBOTO SIPYCY BXOAATDH
C. dendroides, P. alpestre.

Ha crapoopHux nepenorax B 3amaBax Ha OiffHUX JepHOBO-II30/IMCTHUX CYHIilJaHNX IPYHTAX
bopMyIOTbCs yrpyHOBaHHS 3a QIOPUCTUYHMUX CKIaZoM ONM3bKi O CYXORIIBHMX JTYKiB COM03Y
Agrostion vinealis (Bunin 14). YrpynoBaHHA IBO-TpU APYCHi, [ie Y BEPXHBOMY PO3PiPKeHOM Y
apyci (mo 50%) mominyioTb 3maku A. gigantea, A. vinealis Schreb., Holcus mollis L. Ta Carex praecox
Schreb. Y pisnorpas’i npencrasneni Potentilla argentea L., A. millefolia, Silenne latifolia Poir.,
Trifolium arvense L., T. pratense. MoxoBwuii Apyc dacTto 3aitMae 1o 50% nosepxHi (Bopo6iios, ba-
namos, & Conomaxa, 1997; Cumnaiinosa, lllenar-Coconko, & Conomaxa, 1982).

Ha nigBuineHHAX Mic/IATiCOBYX [IITHOK CYXMX COCHOBUX 00PiB (POPMYIOTbCS HEBEIMKI Ti/IAH-
KI1 CYXORiIbHUX TYKiB coro3y Koelerion glaucae (Bupin 17). Y ¢prnopuctuanomy ckiafi pospimxke-
HuX 1eHosiB Crepis tectorum L., Dianthus borbasii Vandas, Draba verna L., Herniaria polygama ].
Gay, Hieracium umbellatum L., Koeleria glauca (Schrad.) DC., Psammophiliella muralis (L.) Ikonn.

XapaKTepHOIO PYUCOI0 MOTICHKUX TePUTOPilt € popMmyBaHH:A crenudiyHNX ncaModiTHNX yIpy-
noBaub Corynephorus canescens (L.) P. Beauv. Ha nintanux ¢rmoBiornanianpHmx BigKIazax 3anas
KpynHux pivox (Bupin 16). Ha reputopii YopHoOmnbcpkoro papianiitHo-ekonorignoro 6iocdep-
HOTO 3aIIOBiHMKA TaKi yIPYIIOBaHHs ILIMPOKO IMOLIVPEHi He /uiile Mo MilaHuM Oeperam Bo-
IOVIM, a Vi IO CTAPOOPHMM IIeperiora, 1o BigHosmowThcs (Didukh, Pashkevych, Kolomiichuk, &
Vyshnevskiy, 2023). Pospimxenuii Tpas’auuii Apyc (30-70%) chopMoBaHMit JOMIHAHTOM Ta I0O-
AVHOKUMY BUfiaMu Jasione montana L., Pilosella officinarum Vaill., Veronica dilenii Crantz, Thymus
serpillum L. [locuTh po3BMHEHNIT MOXOBO-TNIIAMHUKOBUI Apyc (iHKom 10 90%) yTBOpeHMit Bu-
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Puc. 3. Exonozo-uenomuunuii npodine mononoziutozo po3nodiny 0epesHoi ma 4azapHuKoeoi pociuHHOCHI.

Ymoeni nosnauenns: 18 - Salicion alba; 19 - Salicion cinereae (Betula humilis); 20 — Alnion; 21 — Betulion pubescenti; 22 —
Carpinion; 23 — Quercion roboris; 24 — Cladonio-Pinetum; 25 — Pecedano-Pinetum; 26 — Dicrano-Pinetum; 27 — Molinio-Pinetum;
28 - Vaccinio uliginosi-Pinion sylvestris; 29 — Piceion; 30 — Artemisio dniproicae-Salicion acutifoliae.

mamu pony Cladonia P. Browne: C. arbuscula (Wallr.) Flot., C. furcata (Huds.) Schrad., C. mitis
Sandst., C. rangiformis Hoftm., ta moxis Ceratodon purpureus (Hedw.) Brid., D. scoparius.

A BUJHO i3 TOMOIOTIYHOTO PO3IOMITY YTPyIOBaHb JIiCOBOI POCIMHHOCTI (puc. 3), He3BaXKaro-
4 Ha I CMHTaKCOHOMIYHY Pi3HOMaHITHICTb, IOKa3HUKY €KO(hAKTOPiB YIPYIOBaHb JOCUTD 3I7Ia-
mxeHi. [Ipy nboMy BUHO XapaKTep KOpenALil Mi>K 3MiHOI IIOKa3HMKiB €KOJIOTiYHMX YMHHMKIB.

YrpynoBaHHA 4yarapHuKkiB 3a y4actio Salix daphnoides Vill. 3HaxopsaThca Ha cTapil nepBuH-
HOI cyKuecil i GpopMyIoTbcs Ha Jiemo 36aradeHX OpraHiYHMMY PeYOBMHAMU IIAHNX IPYHTaX
HalBUINVX [IAHOK Ipodimo 3pinoi wacTunm 3amnas pivok (Bupin 30), B Tomy umcri Ha ocy-
IIeHNX AIISHKaX, K B KuiBcbkiit obmacti. Y pospimkeHomy TpaBoctoi Artemisia campestris L.,
Calamagrostis epigejos (L.) Roth, C. praecox, Myosotis sicula Guss., Poa angustifolia L., Tanacetum
vulgare L., Verbascum phoeniceum L.

B 1eHTpanpHiil YacTUHI 3a1IaBY 38 IPUPYCIOBMM BaJIOM B YMOBaX TPUBAIOrO CE30HHOTO 3a-
TOIUIeHHA POpMYIOThCs amoBianbHi nicu Salicion alba (Bupin 18). Bep6Hsaku yTBOpeHi ogHOApPYC-
HUM JiepeBocTaHoM 3 Salix alba L., S. x fragilis L., Ta rycTum yarapaukoBuM spycom 3 Frangula
alnus Mill. i Rubus caesius L. TpaB’stHuii sipyc He rycTuit ckinageHui Mmesoditumu Bupamu Stachys
palustris L., Galium aparine L., Humulus lupulus L., R. repens.

B moHyKeHHsAX IpUTEpacHOl YaCTMHY 3aIIaBy Ha TOPGHOBO-O0OTHNUX Ta MYIyBaToO-60/10T-
HIX HoOpe 3BOJIOXKEHVX I'PYHTaX GOPMYIOTbCA YIPYIOBAHHA MIMPOKOMMCTAHNX JarapHUKOBIX
Bep6 (Bupin 19). [lomiHaHTaMu BepXHbOTO YarapHUKOBOTO APYCYy BUCTYHAwTh Salix cinerea L., S.
aurita L., S. pentandra L., E alnus, 3 He3HauHO0 y4acTio Betula pubescens L. Y TpaB’ssHOMY po3-
pimkxeHoMy spyci (zo 80%) mepeBakaioTb Tmnosi 6onorHi Bugu Comarum palustre, C. acuta,
Dryopteris carthusiana (Vill.) H. P. Fuchs, Equisetum fluviatile L., Thelypteris palustris Schott. Taxi
TicoBi 60/10Ta € TTONepeHBOIO CYKIIECiiTHOK CTaflielo BiMbUIHAKIB coto3y Alnion (Bupin 20). Yop-
HOBI/IBIIAHNMKY KOHIIEHTPYIOTbCS Ha nepudepil 00T Ta y HOHM)KEHHAX Ha TOPPAHUCTO-TTIENO0-
BUX IPYHTaX, IIpefcTaByeHi pparmenTapHo. [lepeBoctan popmyrors Alnus glutinosa (L.) Gaertn.
Ta B. pubescens, Pinus sylvestris L. Y TpaB’sHoMy sipyci sominytots Carex lasiocarpa Ehrh., C. nigra,
M. caerulea, a y moxosomy Dicranum rugosum Hoffm. ex Brid., Pleurozium schreberi (Brid.) Mitt.,
P. commune, S. fallax, S. palustre.

IToxipgHi 6epesosi micu corosy Betulion pubescentis (Bupin 21) mo ¢opmyrorbcs Ha Micli Binb-
IIHAKIB 3 JOMiHYBaHHAM Yy fiepeBHOMY spyci B. pubescens, P. sylvestris, simknenicTio 10 0,8 (Ipuro-
pa, Bopo6itos, & Conomaxa, 2005). B migicky Ta yarapuukoBomy spyci tpamstorscs E alnus, S.
cinerea. Y TpaB sIHO-4arapHUYKOBOMY sIpyci epeBakaoTb Menyanthes trifoliata L., V. oxycoccos,
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Rhododendron tomentosum Harmaja, Vaccinium uliginosum L. IIpedcmaeneno 3HauHa yuacmo
cgpaznosux moxie (S. fallax, S. magellanicum, S. cuspidatum, S. centrale). Ha mepumopii YopHo-
OUNbCbKO2O 3aN08I0HUKA BIOHOBTIEHHS NPUPOOHOT POCTUHHOCMI 8i00Y8AEMBCA HA 3AKUHYMUX 20pO-
Oax i ciHOKOCax noHuxMceHux OisIHOK 3a paxyHok maxux nicié (Didukh, Pashkevych, Kolomiichuk,
& Vyshnevskiy, 2023).

Ha tepuropil BepXHbOIpUIIATCHKOTO OKPYTY HalOIIbIIY IUIOLLY cepef TiciB CTaHOBIATD JIicu
knacy Vaccinio-Piceetea (Pinarino, [Tamkesny, Mana, & [linyx, 2012). Y MOKpux Ta cupux 6igHMX
YMOBaX He3HaYHNX IOHIDKEHD peftbedy 3poCcTaloTb carHoBi cocHaxu Vaccinio uliginosi-Pinetum
sylvestris (Bupin 28). [Tporecu 3a60/104eHH: i po3BUTOK TOP(]Y B yTPYHOBaHHAX 3a0e311€4y€eThCs
3a PaXyHOK BMCOKOTO piBHS I'PYHTOBVX BOJ|, III0 BYICTYBAIOThb Ha IIOBEPXHIO TOP(AHO-I/IEEBNX
cybcrparis. Taxi ;icu yTBOPIOIOTh ZOCKUTD TyCTHMIT BUCOKUI AepeBocTaH (0,6-0,8) II ro 6owireTy 3
nominyBanHAM P, sylvestris, B. pubescens, B. pendula Roth. TpaBsaHO-4arapHNYKOBMIL APYC TOCUTD
ryctuii (mo 80%) i yrBopenuit V. uliginosum, Rh. tomentosum, C. nigra, Eriophorum vaginatum L.
MoxoBwuii AApyc MOTY>KHUI Ta 6araTOBUOBUIL.

Ha BupiBHeHMX [i/ITHKaX 3 BUCOKMM piBHEM I'PYHTOBUX BOJ (POPMYIOTbCS 1I€HO3M BOJIOTVMX
6opiB Molinio-Pinetum (Bupin 27). Lle BucokoOOHiITeHTi cOCHOBI micu 3a ydactio Quercus robur
L., B. pubescens, F. alnus, Populus tremula L. Po3pimxeHuil TpaBgHO-4arapHUIKOBMIT ApycC 3 V.
uliginosum, V. vitis-idaea L., Rh. tomentosum, Pteridium aquilinum (L.) Kuhn, M. caerulea, P. erecta,
Pyrola rotundifolia L. (Bopo6iios, banamos, & Conomaxa, 1997). Moxoswuit mokpus 3 P. schreberi,
Dicranum polysetum Sw., D. scoparium, P. alpestre, S. cuspidatum dopmyerbcs Ha 6iHUX omif30-
JIeHUX H06pe 3BOJIOKEHUX CYOCTparax, e IPOXOJATb IIPOLeCH OIJICEHH.

Ha pinankax 3 go6pe chopmoBaHyMM GaraTMMy Hif30MCTMI CBDKMMY CTabOApEeHOBAHNMMU
rpyHTamMu GopMyrThCA rpaboBo-ay60Bi micu cotody Carpinion (Bupmin 22). Y BepxHbOMY JiepeB-
HoMmy spyci Q. robur, Acer platanoides L., a Carpinus betulis L., B. pendula, nyoxkabomy. Yarap-
HUKOBUI nepeBaxHo ckiaagenuit Corylus avellana L. Y pospimxeHoMy TpaBocTol Aegopodium
podograria L., Anemone nemorosa L., Maianthemum bifolium (L.) EW.Schmidt, Stellaria holostea L.

Yrpynosanus Quercion roboris (Bupin 23) Ha BUpiBHAHO-3HVDKEHNX [IUISTHKAX 31 SMiHHUM piB-
HeM 3BOJIOKEHHSI Ta [JePHOBO-II30/IMCTYIMY [IOBEPXHEBO OITIEEHVIMM IPYHTaMM. Taki COCHOBO-
,uy6OBi micu € 6araTuMu 3a PIOPUCTUYHUM CKTAIOM yrpynosanHAMH 7iciB (1o 30 Buais). Bonn
XapaKTepU3yIThCs BICOKOIO 3IMKHEHICTIO KpoH fiepes (f0 0,7), BucoToro o 20 M. [Tepumii spyc
dopmye Q. robur ta P. sylvestris, a y gpyromy — C. betulus, nifpict Q. robur, A. platanoides. Y 4a-
rapHnkoBoMy sApyci TpamaTbes C. avellana, Euonymus verrucosus Scop., Sorbus aucuparia L. B
po3pimkeHoMy TpaB’sHOMY Apyci (1o 25%) mominytots Oxalis acetosella L., Convalaria majalis L.,
S. holostea, 3pinxa tpamnaorbcsa Milium effusum L., M. bifolium, Hedera helix L.

Ha mimanux rpspax ¢popmyrorbes cocHsaky nmummartankosi Cladonio-Pinetum (Bupin 24) Ha mi-
I[AaHMX IEPHOBO-IIi/I30/IMCTUX CBDKMX IPYHTaxX. B rycTmx Bucokux mepeBocraHax 3 P sylvestris,
XapaKTepHUI pO3PipPKeHNUII TpaB sHUI SApyC 3 IepeBaKaHHAM Me30(iTiB Ta kcepome3oditiB
Corynephorus canescens, Festuca ovina L., . montana, Juniperus communis L., Ta tobpe po3BuHe-
HVM JIMIIaitHuKoByUM sApycoM 3 Cladonia fimbriata, C. furcata, Cetraria islandica (L.) Ach. Ta mo-
Milkoro 3eneHux Moxi P, piliferum, Ptilidium ciliare (L.) Hampe.

Ha migBuinennx pinsgHkax O0pOBUX Tepac MOPEHHO-3aH[POBUX PiBHMH Ha CBDKMX Cymimia-
HIIX, JIETKOCYIJIMHUCTHUX, IePHOBO-CEPEIHbOMNI30/IUCTUX IPYHTaX GPOPMYIOTbCS 3HAYHI MacuBU
coro3y Peucedano-Pinetum (Bupin 25). [lepeBHMIT Apyc BUCOKUII 3 BUCOKUM OOHiTeTOM chopmo-
BaHUI COCHOIO 3 loMimkoio Q. robur, B. pendula. Y TpaB’ssHo-4arapHMukoBoMy spyci sk 3maku C.
epigejos, Carex ericetorum Pollich, E ovina, tax i pisnorpas’s Cytisus ruthenicus Wol., Convallaria
majalis L., Fragaria vesca L., Peucedanum oreoselinum (L.) Moench, Polygonatum odoratum (Mill.)
Druce, Solidago virgaurea L., Trientalis europaea L., Veronica officinalis L.

Ha migsumeniit ginaxni amosianbHUX Bigkaafis GopMyoThCA MilaHi Ta cymiliaHi flepHOBO-
CMi6OMNi30MCTi IPYHTH, Ha AKUX 3POCTAIOTh TUIIOBI JTicu corw3y Dicrano-Pinion (Bupin 26). Tyt
IepeBa)KaloTh 3€/ICHOMOXOBI JIicH, Y SIKMX JepeBocTaH copmoBanuit P. sylvestris I-11 6oHiTeris,
1o 30 M 3aBByIIKM. MoxoBmit sApyc Mae Bucoke (7o 50%) mpoeKTuBHe MOKPUTTA i yrBopeHuit P
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schreberi, D. scoparium. Tpas’aunit Apyc gy>xe pospimxennii (1o 25%) yrsopennit Calluna vulgaris
(L.) Hull, Lycopodium clavatum L., P. officinarum, S. virgaurea, Veronica spicata L.

Ha repuropii, y BUI/Is1ii HeBeMMKMX OCTPIBLiB, 30eper/ics ssnuHoBi nicu Piceion (Bupin 29), mo
IIepeBaYXHO 3POCTAIOTHh Ha [IEPE3BOIOXKEHNMX 1 3a00/I0YeHNX 3HIDKEHHSX pe/ibedy 3 MOPEHHMMNU
cyrnmmHKamu. Me3o@iTHi 1icy Ha KMCIUX IPYHTaX 3 ;0Ope pO3BUHYTUM IOKPUBOM 3€IEHUX MOXIB,
3 rapHOIO IIpeficTaB/IeHicTIo BUAiB knacy. [lo Picea abies (L.) H. Karst. gomimytorscs P. sylvestris, B
pendula, B. pubescens, A. glutinosa, P. tremula, pigmie C. betulus, Q. robur. B TpaB’sHOMY IOKpMBi
nepeBaxatoTb P. aquilinum, Athyrium filix-femina (L.) Roth, O. acetosella.

Sk BuAIHO 3 eKO/IOro-1eHOTNYHOrO Mpoditio TpaB’sHOTO pARY (puc. 2), rpajieHT gudepeHIia-
11il POC/IMHHUX YTPYNIOBaHb 3HAYHO CVJIBHIIINII, HK €KOTOT0-1[eHOTUYHOTO Npodino po3nopiny
IlepeBHOI Ta YarapHMKOBOI poCIMHHOCTI. Haitbibiini BifMiHN CIIOCTEPIraloThCs IPK MifIBUILEHH]
penbedy Ta y 3amraBax piyKoBMX JONMMH. AHayi3 cMHQITOIHAVKAIIHNX NOKa3HMKIB, 1[0 TIpef-
cTaBjIeHi Ha Mpo@inAx Ta B Tabl. 1, mokasas, 110 KONMBAHHS aMIUIITYJ eKO/IOTiYHUX (akTOpiB
BiZloOpa’kaloTh TOMONOTiYHY AndepeHIianio ¢iToneHo3iB perioHy JOCIiIKeHb. 3 MEeTOI0 OLIHKI
KopesALii MiX IMoKa3HMKaMu eKo¢paKTopiB HaMu oOyoBaHi kKopenAuiitHi MaTpui (puc. 3).

Harimmpiroro aMIUIiTy/[010 3Ha4eHb Bif[l3HAYa€TbCA aepOBAHICTh IPYHTY — 53,2 % (puc. 4). Bo-
JIOTiCTh I'PYHTY Ma€ TaKOX JOCUTH IIMPOKY aMIUTITYRy (47,6% mkanu). Har6moxanm o cepep-
HbOTO 3HaueHHs aMIUIiTyu (13,82 6anma) € cowos Topd’ sHncTUX NykiB Deschampsion caespitosae
Ta carnosi micu Vaccinio uliginosi-Pinion sylvestris 3 nokasaukamu 13,56 Ta 13,19 BignosigHO).
MiniManbHi 3Ha4eHHA — 9,5 6any BigNOBi#alOTh mMcaMOiTHIN TpaB’saHIl POCIMHHOCTI COM03iB
Corynephorion canescentis Ta Koelerion glaucae (9,82 ta 9,50 6anu Bignosigno). L1i cuHTakcoHn
3aiIMaloTh HO/iOHI 103M1Iii i 3a YMHHUKOM aepOBAHOCTI IPYHTY, 1[0 ITOB’AI3aHMUII 3 PEXXVIMOM 3BO-
NIOKeHHs IpyHTY Hanpsamy R? = 0.9749.

BpBiui By>k4a aM/miTya Takux efadivHMX YMHHUKIB, SIK — BMICT KapOoHaTiB (21,9 6ana) y rpyH-
i, compoBuit pexxum (31.1 6ana), KMCIOTHUI peXXxuM IpyHTY (23,2 6aa) Ta BMICT MiHeparbHOTO
asory B IpyHTi (22.3 6anma). HaitHyoxunit BMicT KapOOHATIB 3apaKTepHMIL [/I1 OCOKOBUX Jarap-
HUKOBUX 607iT Salicion cinereae Ta cdarnoBux 60mit corosiB Scheuchzerion palustris Ta Sphagnion
medii (3,9 6ama). HaitBummit — 6,75 6ana BigmiueHo s mykiB corosy Agrostion vinealis, a cepern
NIrHO3HOI POCTIMHHOCTI — 6,3 6asa 111 rpaboBuMX JIiciB.

Tabnuys 2
3HavyeHHA QiTOIHANKALIITHIX NOKa3HUKIB eKomorivHNX pakTopis PpiTroneHosis
BepxHbonpum’ ATCHKNUIT Te000TaHITHOTO OKPYTY

sizggiziﬂ Curma Min Max | Pisumusa | % cepesnboro | % pisHuii

Hd 13.82 2.96 9.50 20.44 10.94 60,09 47.57
Fh 5.46 L.15 3.14 7.20 4.06 49,64 36.94
Rc 6.58 0.98 4.73 8.21 3.48 43,87 23.19
Sl 5.03 1.01 3.51 6.94 3.43 45,73 31.14
Nt 6.23 1.15 4.15 8.38 4.23 32,79 22.27
Ae 8.53 2.45 5.25 13.23 7.98 56,87 53.22
Tm 8.04 0.65 6.68 9.28 2.60 47,29 15.32
Om 12.81 1.09 9.46 14.00 4.54 55,70 19.74
Kn 8.62 0.35 7.76 9.19 1.42 50,71 8.36
Cr 7.87 0.39 7.14 8.59 1.45 52,47 9.66
Ca 5.39 0.83 3.91 6.75 2.85 41,46 21.89
Lc 6.93 0.65 4.95 7.63 2.68 77,00 29.77

3a BiIHOLIEHHAM [0 BMICTY MiHEpa/JIbHOTO a30Ty B I'PYHTi HaliMeHIUi 3Ha4YeHHsA IOKa3HMKa
MaroTb Topd’saHi 60m0Ta coto3y Sphagnion medii (4,15 6ana), a Hal6iNbIII — BOAHOI Bi/TbHOIIIABA-
10401 POC/IMHHOCTI Me30Tpo¢HUX Ta eBTpodHUX BogoiM — 8,38 6anma. B Toil >xe yac s yrpymno-
BaHb TOpQ sTHMUX OOJIIT XapaKTepHa HaibibIIa KUCTOTHICTD cybcTpary (4,7 6ana), a yist BOGHOI
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Puc. 4. JTinitina 3anexcnicmo mix noxasHuxamu nposioHux ekopaxmopis.
poCIMHHOCTI — HaitHIk4a (8,0-8,2 6ama). Cepen mepeBHOI pOCTMHHOCTI [I0 €KOTOIIIB 3 BUCOKUM
3HaueHHAM pH nmpuypoueni nicu corosy Vaccinio uliginosi-Pinion sylvestris, a 3 BySbKMM 3Ha4eH-
HSM — 3a1U1aBHi Bep6OoBi icu (7,92 6ana).

Hocutp Bucokoro (29,8%) aMIUTITY0I0 XapaKTepU3yeTbCs CTYIIHb OCBiT/IEHOCTI IjeH03iB. Ce-
penHiit mokasHMK — 6,9 6aa, MiHiManbHMit (4,9) — 114 3aTiHeHUX yrpynosans cotosy Carpinion,
MakcuManbHmii (7,6) — aia ncamoditHux yrpynosanb Koelerion glaucae. Takoxx BUCOKi TOKa3HU-
KV XapaKTepHi Iy dpakTopiB aepanii IpyHTiB (53,2%) Ta BMicTy B Hux coneit (31,1%), cepenHi 3Ha-
YeHHs AKNUX OMU3bKi 10 ontuMyMy mkanu (BigmosigHo 56,9 i 45,7%). Ilpu nboMy HaiiMeHIII aepo-
BaHumu (5,17 6ana) € yrpynosanus corsy Koelerion glaucae, a Ha’iMeHIIM IOKa3HMKOM BMiCTOM
coneit (4,15 6ana) XxapakTepusyTbcs TOpd AHi 60m0Ta coro3y Sphagnion medii, HafiBUIINIL CTY-
ninb aeparnii (13,23) i BmicTy cormeit y rpyHTi (8,38) MaoTh BOfiHI leHO3M Ki1aciB Potamogetonetea
Ta Lemnetea.

Knimatnyni 3Ha4yHO By)X4ui MeXM BapiloBaHHA, ajle HANIMNMPIIOK aMIUITymon (29,88%)
BifIpisHAETbCc OMOpOpexxuM. Voro cepeHi MoKasHUKY GMM3bKi 0 onTuMyMmy 1mkanu (55,7%).
Haitayoxui mokasHuky om6popexnmy (9,46) npuramanHi jia Lemnetea, HaviBumi (14,0) smm-
HOBUM J1icaM Piceion. HalHVYOK4Mit CTYIiHb KOHTMHEHTANTbHOCTI (7,76) MaloTh BepecoBi IyCTH-
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mwa (Violion), naitBummii (9,19) — BogHi neHo3u Potamogetonetea. Inmi xriMaTnyHi ¢pakropu He
MaIOTb U epeHIil00u0r0 3HAYeHH.

BucHoBKku. [TOpiBHAHHSA OTPUMAaHUX JAHVUX CBITYNTD, 1[0 HAJOI/IBII eKCTpeMaTbHUMIY II0Ka3-
HUKaMJ €KOJIOTiYHMX 3HaueHb (MiHiManmbHMMM 200 MaKCYMATbHVMIMMI) Cepefi TPaB THUCTHX YTPY-
IIOBaHb XapaKTepU3yITbcsA OONMOTHI Ta my4Hi yrpynoanHA Scheuchzerion palustris, Sphagnion
medii, Agrostion vinealis, siki € iHpuKaropauMu s okpyry. Crip BigMituTy, mwo cuHgiToiHAN-
KaIlilfHi TOKa3HVKY BOJHNX yTPYIOBaHb 3MillyIOTh 3HaUeHHA i He BifoOpakaroTh crenndiky Ha
PiBHI OKpYTY, TOMY He B34Ti 1o aHasi3y. Cepef MTicOBMX i YarapHMKOBUX 1I€HO31B eKCTpeMaTbHIUMU
3Ha4YeHHSIMM BiI3HAYaI0ThCsI COCHOBI, IpaboBi Ta 3ammaBHi Bep6oBi micu corosis Cladonio-Pinetum,
Carpinion, Salicion cinereae. Taxuit KOMIUIEKC CMHTaKCOHIB JOCUTb foOpe BioOpakae crierudixy
OKPYTY — IIPefiCTaB/ICHICTh TUIIOBMX OOTOTHNUX YIPYIIOBaHb Ta 1IeHO3iB Ha MillfaHMX cybcTparax, i
¢dparMeHTapHe HOMMpPeHHs IpabOBYUX JIiciB, siKi POpMYIOTbCs Ha MiBHIUHIN MeXxi apeary.

Hocnimxenns Ilonicbkoi HM30BMHY Y Mexkax niBHiYHOI yacTyHM KniBcbkoi o6macTi go3Bonu-
IV 3HATY CIIUIBHI PUCK B CKJIaJli POC/IMHHOTO ITOKPUBY OOYMOB/ICHOIO OCOOMUBICTIO penbedy:
IUTOCKOI piBHMHM CKJIafIeHO] ajtoBiaibHMMU Bigkiaagamu [Ipuirsari 3 okpeMuMn minaHuMu rop-
6aMu Ta MOpeHHMMU ocTaHIsAMU. Ha 1iit Teputopii JOMiHYIOTh COCHOBI /1icH, 1110 GOPMYIOTHCA
IIepeBaXHO Ha IIIaHUX IPYHTAX, CYOOpU Ta CYTpyny, Ticy 3a y4acTio Q. robur mommvpeHi B 6i1bIu
3BOJIOKEHVIX YACTMHAX PeNbedY, @ Y 3HIDKEHNX MICIISIX i3 epiognIHMM ab0 MOCTITHUM IIepe3Bo-
JIO>KeHHAM — BibIIHAKN. EBTpodHi 0cOKOBi 60710Ta Ta Ty4HO-600THA POCIMHHICTD MOLIPEHi
B310BX 3amiaBy [Ipum’saTi Ta ii mpurok. IToganpine feTanbHe BUBYEHHA POCIMHHOCTI, BUCOTHI
NPUPORHI KOMIUIEKCH eKOTOTiYHMX (PaKTOpiB (BMCOTA HaJ, piBHEM MOPS, €KCIIO3MILisA, OT0XKEH-
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TOPOLOGICAL DIFFERENTIATION OF THE VEGETATION COVER OF THE UPPER
PRYPIAT GEOBOTANICAL DISTRICT

Didukh Y.!, Pashkevych N.2, Fitsaylo T.?, Rozenblit Y.*

234 M. G. Kholodny Institute of Botany
* Pyriatyn National Nature Park

The article presents the results of a comprehensive geobotanical study of the Upper Pripyat
geobotanical district, a key natural area of the northwestern part of the Ukrainian Polissia. The
district is characterised by a significant diversity of natural landscapes, including pine and oak-
pine forests, eutrophic and oligotrophic mires, floodplain and mainland meadows, as well as lake
complexes. Based on more than 200 geobotanical relevés conducted between 2006 and 2024 using
the Braun-Blanquet method, a synphytoindication assessment of the vegetation cover was performed.
The study revealed the topological differentiation of vegetation in the district, identified typical and
diagnostic syntaxa, and analyzed the influence of climate change and anthropogenic factors on
the dynamics of plant communities. The most extreme environmental conditions are characteristic
of mire and meadow communities (Scheuchzerion palustris, Sphagnion medii, Agrostion vinealis)
and pine, hornbeam, and floodplain willow forests (Cladonio-Pinetum, Carpinion, Salicion
cinereae). A clear relationship between vegetation patterns and geomorphology — alluvial plains,
sandy hills, and moraine outliers — was established. Further mapping will refine the boundaries
of geobotanical units and justify the designation of a separate district. The results provide an
important basis for biodiversity conservation, wetland protection, and regional adaptation to
contemporary climate challenges.
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CTPYKTYPHUI AHAJII3 BUIIIMX BOOHUX,
ITPUBEPEXHO-BOOHIUX TA BEPETOBIX POC/INNH
JOIVHMU PIYKIN XOPOJI

Y cmammi euceimneHo pe3ynvmamu KOMNIEKCHO20 CHPYKIMYPHO20 AHANi3y dropu
BUUX BOOHUX, NPUOEPENHO-800HUX Ma bepe20sux pocniur donunu piuku Xopon, po3ma-
wosawoi 8 mexcax Jlisobepexcrol wacmunu IIpuoHinposcvKkoi HU308UHU, Y 30Hi icOcme-
ny Ykpainu. Bcmanoeneno 6udosuil cknao, MmakCcoOHOMIUHY HATIEHHICMb mMa eKooeiuHy
CMpyKkmypy @nopu 00CniONY6aH020 peziOHY, W0 MAE 6AXIUBe 3HAUEHHS ONA OUiHKU
CyHac-Ho20 Cmany 600HO-0070MHUX eKOCUCIeM Nid 8NIUBOM AHIMPONIYHUX YUHHUKIS.
3azanom eusieneno 44 6uou cyOUHHUX POCIUH, WO Hazexwamv 00 35 poodie, 23 poour, 18
nopsaoxie, 4 knacie ma 3 eidoinie (Equisetophyta, Polypodiophyta, Magnoliophyta).
Hominyroue no-noxenns 3atimae i00in nokpumonacinnux (Magnoliophyta) - 93,18% 6io
3aeanvHoi Kinb-Kocmi 6u0is.

Bukonano knacugikayio 6udie 3a ekonoiuHumu zpynamu 6i0nosioHo 00 mermoouxu
B. I [Ianuenkosa. Bcmanosnero, wjo 2iopogimu (cnpassicri 600Hi pOCIUHU) CIMAHOBIAMY
38,61% 3aeanvHoeo cknady gnopu, npubepexHo-600Hi 6udu (eenopimu ma 2iepozenodi-
mu) - 29,56%, a bepezosi 6udu (2iepopimu, 2iepomesopimu ma mesopimu) - 31,82%.
Taka cmpykmypa cei0uumv npo CKAAOHY eKOn02iuHy MOo3aiuHictv 6iomonie i 6UCOKy
30amHuicmv pOCAUH A0ANMy8amucs 00 Pi3HUX PiBHIB 360/10HEHHS MA B00H020 PEHCUMY.

Ompumani 0aHi € 6a20MUM BHECKOM Y BUBYEHHA (PrIOPU B00HUX eKOCUCHEM
Jlisobepesc-Hoeo Jlicocmeny, moxymv 6ymu 6uxopucmari o1 6ioMOHIMOpUHey, OUiHKU
pisHsa esmpo-pikauii, 6UAB/IEHHS THOUKAMOPHUX 6U0i8, NTIAHYBAHHA NPUPOOOOXOPOHHUX
3ax00i6 ma 3abesneeHHs CManoe0 ynpasiiHHg 600HO-000MHUMU Pecypcamil.

Kniouogi cnosa: gnopa, donuna piuxu Xopos, éuu4i 800Hi pOCAUHU, NPUbOEpPeHHO-

800HA POCIUHHICD, eKOMUNU, MAKCOHOMIUHA CMPYKMYpPa, eKon02iuHa Kaacupikayis,
2idpoeko-cucmemu.
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Bcryn. Bumi Bogsi Ta nmpubepexxHO-BOgHI pOCTMHM — HEBifl €MHA CKJIa/I0Ba IipOeKOCUCTEM.
BoHU BUKOHYIOTb BaXK/IMBi €KO/IOTriYHi PyHKIIii, 0COOMMBO B MeXKax Ma/INX i CepefHiX pidoK Ykpa-
iHM: GOPMYIOTh OCHOBY IE€PBMHHOI IPOAYKILil, 6epyTh aKTMBHY Y4acTb Y MOOyHOBi TpodiuHux
JIAHIJIOTIB, CIIPUAIOTH 30€PeXEHHIO CTAOITPHOCTI XiMIYHOTO CK/IaZly BOZHOTO CepefjOBMIIA, 3MEH-
IIYIOTh KOHLIEHTPALil0 3a0pyJHIOIOYMX PEYOBUH Ta CIYIYIOTh OiOiHAMKAaTOpaMyu eKOIOTi4HOTro
CTaHy BOJIOVIM.

Taxi mapameTpn, SIK IPOEKTUBHE NOKPUTTS, GIOPUCTIYHE PISHOMAHITTA, XUTTEBI HpopMny Ta
€KOJIOTiYHa IIPUYPOUYEHICTh MaKpOdiTiB, € K/IIOUOBMMM IIPM OLiHLI piBHSA eBTpodikaliii Bomoim,
BIIVBY aHTPOIIIYHMX YMHHMKIB, PEXKMMY 3BOJIOKEHHS Ta 3ara/JibHOTO €KOOTiYHOTO CTaHy BOJ-
HOTO CepefiOBMINA. Y 3B’A3KY 3 IIVIM BUBUYEHHA QJIOPUCTIYHOTO CK/IaY, eKOMOTiYHMX 0COOMMBOC-
Teil Ta 6i0MOriYHMX XapaKTePUCTUK BULIVX BOJHUX, IPUOEPEKHO-BOSHMX Ta O€PEeroBMUX POCINH
Mae SK TeOpeTuyHe, TaK i npuknagHe sHaueHHs (bospus, & Hetpobuyk, 2016; Jinyx, 2012).

Honuua piukn Xopon posramosana B Mexax JliBo6epexxHoi yactuay [IpupHinpoBcpkoi HI-
30BUHI, B 30Hi /IicOCTeIy, Ta BXOAUTD 0 ckaany JliBobepexxHo-IIpuaHinpoBcbKoi mignpoBiHIil
CxigHoeBpomneiicbkol IpoBiHLii (3a reoboTaHiYHMM paitoHyBaHHAM Ykpaiun) ([inyx, & Ilemsr-
CocoHko, 2003). BoHa BUpi3HAETHCA CKJIAJHOIO CTPYKTYPOIO BOZHO-00/IOTHYX 6i0TOIIIB i3 pi3HO-
MaHITHMM POCIMHHUM IIOKPMBOM, IPEACTAB/IEHNM SIK aBTOXTOHHMMI, TaK i aHTPOIIYHO 3MiHe-
HUMM (iTOIIeHO3aMIL.

HesBaxarouym Ha BMCOKY €KOJOTiYHYy LIiHHICTD L€l TepUTOpil, BUJOBMII CKIa/l Ta CTPYKTypa
BOJHOI, Ipnbepe>KHO-BOAHOI Ta OeperoBoi POCIMHHOCTI JOMMHU Pidky XOPOJ 3aIMIIAI0ThCA
HEJOCTAaTHbO AOCIiKeHnMu. [leaki acnekT propucTUKM, CTPYKTYPU YTPYIIOBaHb Ta PapuUTeT-
HOI (pak1il BUIVX CYAMHHNUX pOCIMH Oynu BUCBiT/IeHi y poboTax Tommi (2002, 2005), Tomi Ta
Hepen’stako (2016), Turapenko (2018), [am3n Ta Mosyana (2021).

AKTya/IbHICTh CUCTEMHOTO aHA/Ti3y BUIMX BOJHUX, IPUOEPEKHO-BOJHNUX Ta OE€peroBUxX poc-
JIVH JOMVHY piuky XOpoJ 3yMOBjIeHa HeOOXiHICTI0O MOIIMOIEHOT0 BUBYEHHS IXHBOI CHCTeMa-
TUYHOI, )KUTTEBOI Ta €KOJIOTIYHOI CTPYKTYpH, PiBHIB PACHOCTI Ta QOpUCTUYHOI YHIKAQTBHOCTI.
Takox mOoC/iKeHHs TO3BOJISE 3AiICHUTY KOMIUIEKCHY OLIIHKY CTaHy BOJHO-00/IOTHUX 6i0TOMB
Y KOHTEKCTi 3pOCTal0u0ro aHTPOIIYHOTO TUCKY.

MeTta IOCHiIKEHHA TI0/IATAa€ Y BUABIEHHI BUJJOBOTO CK/IaZy, CCTEMaTMYHOI Ha/JIEXKHOCTI Ta
exooriuHoi pudepenuianii ¢propyu BUINX BOJHUX, IPUOEPEKHO-BOJHUX Ta O€PeroBUX pOCINH
y MeXXax JOMMHU piuky XOporL.

Marepianu 1a MeTopu mocnimKeHHA. [lonboBi QropucTuyHi KOCTIIKEHHA TPOBOAMINCS
npotsiroM 2006-2025 pokiB Ha Tepuropii ITontaBchkoi obmacti (lagsipkuit, Mupropomcpkuit,
Xoponbcbkuit, CemeHiBcbKnmit Ta [ImobuHcpkuit agminicTparuBHi patonn). O6cTexXxeHHs OXOIUTIO-
Ba/IV OCHOBHI Ty 610TOMIB: IPUPYCIOBi HU3MHHI 60/10Ta, 3a60/104YeH] TyKH, 3aIUIaBHI BOZIOIMI,
0070Ta 3 OYEPETAHO-POrO30BUMM 3aPOCTAMY, NPUOEPEXHI CXMIM, PyCclIoBi AiIAHKM, cTapuli,
MaJti BOZIOVIMY 3 HETJIMOOKOIO BOJOK0.

Knacndikanito exonoriunux rpyn makpogitis 3paiiicHeno 3a meropmkoro B. I. ITamuenkosa
(ITamruenxos, 2003), 1[0 IPYHTYETLCSA HA CTYIEHI KOHTAKTY POC/INH 3 BOZHMM Ta MOBITPSHNUM Ce-
PEemOBUILEM, a TAKOXK BUCOTI INOBITPAHO-BOJHMX IIarOHiB. BuiileHo Taki ekoTumm:

Exomun 1. I'iopogimu (cnpaeicHi 600Hi pocnuHu):

Exonoriuni rpynm pocnus:

MaKpOBOJIOPOCTi i BOJAHI MOX;

rifpodiTy, 1110 Bi/IbHO IJIaBAIOTh Y TOBIIIi BOZ;

3aHypeHi yKopiHeHi rigpodirtu;

yKOpiHeHi rigpodity 3 I1aBaluuM INCTAM;

rifipodiTy, 1110 Bi/IbHO IJIaBAIOTh HA IIOBEPXHi BOAN.

Exomun II. Tenogpimu (nosimpsro-600Hi pocnuHu).

Exonoriuni rpynm pocnus:

HU3bKOTPaBHI renmodiTu;

BUCOKOTPABHi renogiTu.
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Exomun II1. T'iepoeenogimu.

Kpim Toro o exkonoriuHoi cTpykTypu ¢propu gonvHm piuky Xopon My fogani i 6eperosi poc-
JIVIHU, 5IKi 9aCTKOBO 3aXOfATh Y BOLY Ta GOPMYIOTb OKpeMY IPYIy €KOTHIIIB:

Exomun IV. iepogimu.

Exomun V. T'iepome3opimu

Exomun VI. Mesogimu.

Inentudikanisa BuAiB 3miiiCHIOBaNIach i3 3a/y4eHHAM TaKUX IpKepen: «BU3sHaYHUK pOCIMH
Ykpaiun» (bap6apuy, bpagic, Bicronin, Koros, & 3epos (Yknaz.), 1965), repbaphi ¢poHam Hayko-
BOro repbapito kadenpu 6oTaniku IlonTaBchKOro HalliOHa/JIBHOTO IEJArOriYHOTO YHIBEPCUTETY
imeni B. I. Koponenka.

YKpaiHCbki Ha3BU IOfAHO 3TifHO 31 C/IOBHMKOM Ha3B CYAMHHMX pOCIMH (ruopu Ykpainu
(3umamn, [inyx, Ipopsuncbkuii, Pegoponuyk, & bymax (Ykmaz.), 2008)., maTMHCBKI — 3a 4eKic-
TOM CYAVIHHMX pocimH Ykpaian (Mosyakin, & Fedoronchuk, 1999).

Pesynpratu Ta ix o6roBopenns. ®nopa gomun piuky Xoporn HapaxoBye 44 BUY BOJHMX,
nprbepe>KHO-BOIHMX Ta OeperoBux pOCIINH, 10 HaleXarthb A0 35 popis, 23 popuH (puc. 1), 18
nopsApkis, 4 xnaciB (Equisetopsida, Polypodiopsida, Liliopsida Ta Magnoliopsida) Ta 3 Bigginis
(Equisetophyta, Polypodiophyta ra Magnoliophyta) (ta6m. 1).

Biggin Equisetophyta npencrasnenuit ogHieo popuHoto Equisetaceae, mo Hasmivye 2 Bugy —
Equisetum variegatum Schleich. ta Equisetum palustre L., (4,54% Bip 3araybHOI Ki/TbKOCTi BUJIB).

Biggin Polypodiophyta mpencraBnennit nBoma popumuamu — Ophioglossaceae mo sikoi Hae-
xutb Bup Ophioglossum vulgatum L. (2,27% Bip 3arampHOI KinbkocTi BupiB) Ta Salviniaceae mio
npezcrasnena BugoM Salvinia natans (L.) All. (2,27% Bix 3aranbpHOI KiTbKOCTi BULIB).

Bignin Magnoliophyta € gominytounm y cknaji ¢pnopu BogHUX, IpubepesKHO-BOJHUX Ta Gepe-
TOBUX pOCIMH JonyHu piyku Xopos. Bin npepcrasnennit 41 BugoM, o cTaHOBUTH 93,18% Bif,
3arajbpHOI KinbkocTi Bupis. Kimac Magnoliopsida Bxkmrodae 10 popun (43,47% Bif 3aranbHOI Kib-
KocTi popnH) Ta 18 Buais (40,9% Bix 3aranbHOI KiIbKOCTI BUAIB) BULIMX BOJHUX, IPpKOEpeXHO-
BOJHIX Ta 6€peroBMX POCINH.

3 18 Bupis 4 Buzu (9,09% Bif 3aranpHOI KiTbKOCTI BUAIB) HasexaThb Jo poguHy Plantaginaceae
(Callitriche palustris L., Gratiola officinalis L., Plantago maritima L., Veronica scutellata L.), Tpu
Bun (6,81% Bij 3aranbHOI KiTbKOCTI BUJIiB) Hanmexars o popyuu Primulaceae (Glaux maritima
L., Lysimachia thyrsiflora L., Primula veris L.), mo gBa Buan (no 4,54% Bif 3arajpHOI KinbKoc-
i BupAiB) BxomATh o popuum Ceratophyllaceae (Ceratophyllum submersum L., Ceratophyllum
demersum L.), Ranunculaceae (Ranunculus aquatilis L., Caltha palustris L.) Ta Nymphaeaceae
(Nuphar lutea (L. ) Smith, Nymphaea alba L.), no ogHomy Bupy (mo 2,27% Bif 3aranbHOI Kinb-
KOCTi BUJIB) HajexxaTb 1o poayH Rosaceae (Comarum palustre L.), Haloragaceae (Myriophyllum
spicatum L.), Menyanthaceae (Menyanthes trifoliata L.), Polygonaceae (Bistorta officinalis Delarbre)
ta Lamiaceae (Mentha aquatica L.).

Knac Liliopsida naniuye 10 popun (43,47% Bix 3aranbHOI KiZTbKOCTi pOAVIH), IpeACTaB/IeHNX 22
Bugamu (50% Bif 3aranbHOI KiTBKOCTI BUIB).

3 nux 22 BugiB 5 BupaiB (11,36% Bix 3aranpHOI KiZIbKOCTi BUJIB) Ha/leXaTb O PORMHYU
Potamogetonaceae (Potamogeton compressus L., Potamogeton friesii Rupr. LC., Potamogeton
gramineus L., Potamogeton trichoides Cham. & Schltdl. LC., Potamogeton pectinatus L.), mo 3
Bupnu (1o 6,81% Bix 3aranbHOI KinbkocTi BufiB) Hanmexarb o poguH Orchidaceae (Dactylorhiza
incarnata (L.) Soo, Dactylorhiza majalis (Rchb.) PEHunt & Summerh, Anacamptis palustris (Jacq.)
R.M. Bateman, Pridgeon et M.W. Chase), Cyperaceae (Carex montana L., Carex humilis Leyss.,
Carex chordorrhiza L.1.), Iridaceae (Crocus reticulatus Steven ex Adams, Gladiolus tenuis Bieb., Iris
pseudacorus L.) Ta Poaceae (Glyceria arundinacea Kunth, Melica transsilvanica Schur, Phragmites
australis (Cav.) Trin. ex Steud.), mo 1 Buny (mmo 2,27% Bif 3aranbHOI KiIbKOCTI BU/IiB) Ha/lIeXXaTb
no ponyH Araceae (Wolffia arrhiza (L.) Horkel ex Wimm), Hydrocharitaceae (Najas minor All.),
Juncaginaceae (Triglochin palustris L.), Juncaceae (Juncus effusus L.), Typhaceae (Typha latifolia L.)
(Tabm. 2).
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OTxe, X04a 3a Ki/IbKiCHMM CKJIaioM pofuH k1ac Magnoliopsida ta kmac Liliopsida sHaxopsaTs-
cs1 Ha ogHOMY piBHi (1o 10 poauH), ogHAK 3a KinbKicTio BUAiB foMiHye came Kiac Liliopsida.

Tabnuus 1
CucremarnaHmii ckiaaj Gpropu BOFHUX, NPUOePeXKHO-BOTHUX
Ta 6eperoBux poCINH JOMUHNI Piuku XOpor
.. Kinbkicth
Bigmin Kmac . . .
NOpAIKiB POAMH ponis BUiB
Equisetophyta Equisetopsida 1 1 1 2
Polypodiophyta Polypodiopsida 2 2 2 2
. Magnoliopsida 10 10 17 18
Magnoliophyta Liliopsida 5 10 15 2
Bcporo 18 23 35 44
Tabnuys 2
TaKkCOHOMIYHMIT CKIaJ] BOMHMX, IPUOePe>KHO-BOTHIX
Ta 6epeI‘OBI/IX pOCJII/IH JOIVMHUI pi‘lKI/I XOPOTI
KinpKicTh BUIiB
Knac Ponuna A6conTHa, Of. | BignocHa, %
Biggin Equisetophyta
Equisetopsida | Equisetaceae | 2 | 4,54%
Biggin Polypodiophyta
L Ophioglossaceae 1 2,27%
Polypodiopsida Salviniaceae 1 2,27%
Bigpin Magnoliophyta
Orchidaceae 3 6,81%
Potamogetonaceae 5 11,36%
Cyperaceae 3 6,81%
Poaceae 3 6,81%
Liliopsida Iridaceae 3 6,81%
p Araceae 1 2,27%
Hydrocharitaceae 1 2,27%
Juncaginaceae 1 2,27%
Juncaceae 1 2,27%
Typhaceae 1 2,27%
Plantaginaceae 4 10%
Primulaceae 3 6,81%
Ceratophyllaceae 2 4,54%
Ranunculaceae 2 4,54%
. Nymphaeaceae 2 4,54%
Magnoliopsida Rosaceae 1 2,27%
Haloragaceae 1 2,27%
Menyanthaceae 1 2,27%
Polygonaceae 1 2,27%
Lamiaceae 1 2,27%
Bceworo: 23 poguHMI 44 Bunun 100%

Exonoriuna ctpykrypa ¢prnopu Bigobpakae po3mnopin BUiiB pOC/INH 32 Pi3SHUMHU eKOTOTiIHUMI
rpynamu, 10 3aJIeKUTh BiJl yYMOB JOBKI/I/IA Ta 3[[aTHOCTI OpraHi3MiB aflaniTyBaTuCA 10 HUX. BogHa
¢drropa OXOIUTIOE Ti BUAV POCIINH, /I AKUX HAaKpalli YMOBYU 3pOCTaHHs IIOB sI3aHi 3i 3BOIOXKe-
HUMU MiCISIMI.

BigmosigHo o kmacudikarii pocnnH BofgoiiM i BogoToKiB, po3pobienoi B. I' [TamyenkoBuM
(ITarryenkoB, 2003), eKo/OTriYHa CTPYKTYpa BOJHVUX POC/IVH HOMVHM piuky X0posia BKIIOYA€E TaKi
OCHOBHi exoTHIN, SIK rigpodiry, renodiru ta rirporenogitn. OgHaK, BaXK/IMBO 3a3HAYNTH, IO O
ckagy Gpropy BOGHMX 00 €KTIB TAaKOX 3apaXOBYIOTb i OeperoBi poc/imHy, AKi MOXXYTb 3aXOQUTU
Y BOZLY, TaKi sAK rirpogitu, rirpomesodity Ta Me30diTu, TOMY MM IX T€X BKTIOUUIN IO OCHOBHOTO
aHajIi3y BOHOTO KOMIIOHEHTY. B ocHOBI 1iel kmacndikanii ekoTumis nexxardb Taki KIIOY0Bi Kpu-
Tepil, IK piBeHb 3B’A3Ky POC/INHY 3 IOBITPAHMM CepelOBUIIEM Ta IPYHTOM, a TAKOXK BUCOTA HaJl-
BOJIHMX ITaTOHiB MOBITPAHO-BOJHUX POC/IVH.
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Puc. Cykynunicmv poout 600Hux, npubepexncHo-800Hux ma 6epezosux pociun 0onunu piuku Xopor.

Exotun rigpoditu abo crpapxHi BogHi pocnuuy 06’efHye 4 eKOMoriYHuX rpynu: rigpodirtu,
1[0 Bi/IPHO I/IaBaIOTh y TOBII BOAM, 3aHYPeHi YKOpiHeHi rigpoditu, rifpoditu 3 nmraBaodnM Ha
HIOBEPXHi BOAM JIUCTSAM Ta rifpodiTy, 110 Bi/IbHO IIaBaI0Th Ha OBEPXHi Boau. []o 1poro EeKOTUITY
BimHOCATBHCA 17 BupiB (38,61% Bif 3aranbHOI Ki/TbKOCTI BUIIB).

Haii6inbuie cripaB>XHiX BOZHUX pociyH — 7 BUAIB (15,9%), BifHOCATBCS O €KOIOTiYHOT rpynn
3aHypeHuX ykopineHux rifpodiris. Lle npencraBunku pogus Ranunculaceae (Ranunculus aquatilis
L., Caltha palustris L.), Haloragaceae (Myriophyllum spicatum L.), Hydrocharitaceae (Najas minor
All), Potamogetonaceae (Stuckenia pectinata (L.) Boerner), Plantaginaceae (Callitriche palustris
L.), Menyanthaceae (Menyanthes trifoliata L.).

Ho exonoriunoi rpynu rigpodiris 3 mraBaoyuM Ha NOBEPXHi BOAY JIMCTAM BiTHOCUTBCA 6
BufiB (13,63%): 2 npencraBuuky popmuu Nymphaeaceae (Nuphar lutea (L.) Smith, Nymphaea
alba L.) Ta 4 npenctaBHuKM poayHu Potamogetonaceae (Potamogeton compressus L., Potamogeton
friesii Rupr., Potamogeton gramineus L., Potamogeton trichoides Cham. & Schltdl.).

ITo 2 Bupm (mmo 4,54%) Hanmexxatb 7o rifpoditis, BibHO IIaBaYNX y TOBILIi BOAM — pOAMHA
Ceratophyllaceae (Ceratophyllum submersum L. Ta Ceratophyllum demersum L.) Ta rinpodiris, mo
Bi/JIbHO IIaBAIOTh Ha IIOBEPXHi Boau — popuHy Salviniaceae (Salvinia natans (L.) All.) Ta Araceae
(Wolffia arrhiza (L.) Horkel ex Wimm.).

Jo rpymnu exoTumiB mpubepexHO-BOJHUX POCTVH BifHOCKUTbCA 13 BupiB (29,56%) dnopnu fo-
nvHM piuky XOpoJ, M0 PO3NOAIIAITECS MDK JBOMa €KOTHUIIaMy: renodiTy, NOBITPsSHO-BOJHI
pocimyHy Ta rirporenoditu. Ilepimmii Tum, B CBOI Yepry, po3Me>KOBaHMUII Ha HU3bKOTPABHI reyo-
¢biTy Ta BUCOKOTpaBHI renmoditu.

HuspkotpasHi remodiru npencrasneni 6 sugamu (13,64%). 3 Hux mo 1-mMy Bupy Hajexarb
no popun Ophioglossaceae (Ophioglossum vulgatum L.), Glyceria (Glyceria arundinacea Kunth),
no 2 Buan - fo popuH Plantaginaceae (Gratiola officinalis L., Plantago maritima L.), Equisetaceae
(Equisetum variegatum Schleich., Equisetum palustre L.).

BucoxorpaBHi renoditi cTaHOB/IATh HE3HAYHUII BiJICOTOK Bif 3arajibHOI Ki/IbKOCTI BUJiB — 2
Bupn (4,55%). 11 exonoriyHa rpyma npezncrasiena 2-mMa popyusaamu: Typhaceae (Typha latifolia L.)
ta Poaceae (Phragmites australis (Cav.) Trin. ex Steud.).

Exorun rirporenocgiris Hamiuye 5 Bugis (11,37%) npubepe>xHO-BOJHUX POCIMH. 3 BUAM Ha-
nexarsp o popunu Cyperaceae (Carex montana L., Carex humilis Leysser, Carex chordorrhiza L.t.),
no 1-my Buny no popus Lamiaceae (Mentha aquatica L.) Ta Iridaceae (Iris pseudacorus L.).

3uayHui BifcoTok ¢ropm — 14 Bupis (31,92%) HanexxuTp fo 6eperoBux BUAIB POCIVH i IIpefi-
CTaBJIeHMIT 3-Ma eKOTUIIaMIL: rirpodirty, rirpomesodirnu, mezodirn.
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lirpodiriB HapaxoByerbcs 7 BupiB (16%). 3 HUX 2 BuAu Hanexarb Jo popmHu Primulaceae
(Glaux maritima L., Lysimachia thyrsiflora L.), mo 1-My Buiy BiTHOCUTBbCS 1O POAMH Juncaceae
(Juncus effusus L.), Polygonaceae (Bistorta officinalis Delarbre), Rosaceae (Comarum palustre L.),
Orchidaceae (Dactylorhiza incarnata L.) Soo) ta Juncaginaceae (Triglochin palustris L.).

4 Bupu (9,1%) Hanmexarb Ko exoruny rirpomesodiris. Cepen HuX 2 BUAM € NpeACTaBHM-
kamu popmuu Orchidaceae (Dactylorhiza majalis (Rchb.) PEHunt & Summerh., Anacamptis
palustris (Jacq.) R.M. Bateman, Pridgeon et M.W. Chase), o 1-My Bujy BifHOCUTbCA O pOAVH
Plantaginaceae (Veronica scutellata L.) ta Iridaceae (Gladiolus tenuis M.Bieb.).

Haiimenmra kinpKicTp BupiiB GeperoBux pocnuH 3agikcoBaHa y ekoTuiy Me3o(iTiB — 3 Bugu
(6,82%). Mesoditn npencrapieHi 3-Ma pogyHaMy, 10 HAJIIYYE IO 1-MY IPEACTaBHUKY Y KOXKHIIL:
Primulaceae (Primula veris L.), Iridaceae (Crocus reticulatus Steven ex Adams) ta Poaceae (Melica
transsilvanica Schur) (ta61. 3).

Tabnuus 3
ExomnoriyHa cTpykrypa ¢propu BUIINX BOTHUX, IpUOepeKHO-BOTHUX
Ta 6eperoBNX POCINH JONNHN Pidky Xopon
Exorun Exonoriyna rpyna Bupgn K-1b Bugis ta %
Tigpodiru, mo BinbHO mna-| Ceratophyllum submersum L.
. 2 (4,54%)
BaIOTh Y TOBIIi BOAM Ceratophyllum demersum L.
Ranunculus aquatilis L.
Caltha palustris L.
. L Myriophyllum spicatum L.
f;lH};}gi};;YKOP 1HEH1 Najas minor All. 7 (15,9%)
Aip Stuckenia pectinata (L.) Béerner
) ) Callitriche palustris L.
Tigpodiru a6o Menyanthes trifoliata L.
CIIpaB>XHi BO#HI
pocInHu Nuphar lutea (L. ) Smith

Nymphaea alba L.

Tigpoditn 3 mnaBarounm | Potamogeton gramineus L.

Ha IoBepXHi Bopu nuctaAM | Potamogeton compressus L.

Potamogeton friesii Rupr.

Potamogeton trichoides Cham. & Schltdl.

6 (13,63%)

Tigpodiry, o BinbHO
IIaBAIOTh Ha IIOBEPXHI
BOAM

Salvinia natans (L.) All

0,
Wolffia arrhiza (L.) Horkel ex Wimm. 2 (4,54%)

Ophioglossum vulgatum L.
Glyceria arundinacea Kunth
Gratiola officinalis L.

Plantago maritima L.
Equisetum variegatum Schleich.
Equisetum palustre L.

HusbkotpasHi remoditu 6 (13,64%)
T'enodirn, mosirps-

HO-BOJHI POC/IMHUI

Typha latifolia L.

. . o
BucoxotpapHi renodiry Phragmites australis (Cav.) Trin. ex Steud. 2 (4,55%)
Carex montana L.
Carex humilis Leysser
Tirporenogirn Carex chordorrhiza L.£. 5 (11,37%)

Mentha aquatica L.
Iris pseudacorus L.

Glaux maritima L.
Lysimachia thyrsiflora L.
Juncus effusus L.
Tirpodirn Bistorta officinalis Delarbre 7 (16%)
Comarum palustre L.
Dactylorhiza incarnata L.) So6
Triglochin palustris L.
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Dactylorhiza majalis (Rchb.)

P.F.Hunt & Summerh.

Anacamptis palustris (Jacq.) R.M. Bateman,
Pridgeon et M.W. Chase

Veronica scutellata L.

Gladiolus tenuis M.Bieb.

lirpomesodiru 4 (9,1%)

Primula veris L.
Mesodoitn Crocus reticulatus Steven ex Adams 3 (6,82%)
Melica transsilvanica Schur

3aranpHa KiTbKiCTh BUiB 44 (100%)

BucnoBku. IIpoBefieHe CTPYKTypHO-eKOIOTiYHE JOCTIPKEHHS BUIINMX BOJHMX, IPUOEpeKHO-
BOJHIX Ta 6eperoBMX pOC/INMH BOMMHY pidky XOpOJ alo 3MOTY BUABUTH BUCOKe (PIOPUCTIYHE
PiSHOMAaHITTA Ta CKJIAHY eKOIOTiUHY CTPYKTYPY POCMHHOTO ITOKPUBY BOJHO-O0/MOTHMX 6i0TO-
IiB peTioHy. ¥ MeXax JOCTiPKYBaHOI TepUTOpii BUABNEHO 44 BUM CYAMHHUX POC/INH, IO Ha-
7eKathb 10 35 poxis, 23 ponuH, 18 nopAnKis, 4 KiaciB i 3 BifAiniB, cepe AKUX JOMiHYI0Ye I10JI0-
JKeHHs 3aiimMae Biggin Magnoliophyta, Ha sikmit npunagae monaz 93% Biff 3arajJIbHOTO YMC/IA BUJIIB.

TakcoHOMiuHMII aHa/Mi3 MOKa3aB, LIO Haybinblie BUIOBE MPEACTABHUITBO MAIOTh POAMHU
Potamogetonaceae, Plantaginaceae, Primulaceae, Orchidaceae, Cyperaceae, Poaceae ta Iridaceae,
IO CBiAYMTH IPO 6AraTCTBO Ta CTPYKTYPHY Pi3HOMaHITHICTb ¢opu. BuoBe pisHoMaHITTS Kia-
ciB Liliopsida Ta Magnoliopsida posnopinaerbcs npu6nm3Ho piBHOMIPHO 3a KiNbKIiCTIO POJUH,
opHak Liliopsida 3HauHO nepeBakae 3a KiZIbKiCTIO BUJiB, IO CBi[YMTb PO BUCOKY afamTalii-
HICTb IIPEACTAaBHMKIB IIbOT0 K/IacCy 10 YMOB BOJIOTMX Ta BOJAHMUX 6ioToIiB.

Exonoriyamit aHami3 mokasas, IO B CTPYKTYpi ¢iopy HaiumcenbHimmmu € rigpogitu (17
BUJIB, 260 38,61%), cepen AKuX HailbibIe IpeCcTaB/IeH] 3aHYpeHi YKopiHeHi ¢popmu — 11e cBif-
YUTD PO CHPUATINBI YMOBU /I POCTY CIPABXXHIX BOJHMX POCIMH Yy PyC/Iax, 3aTOHAX, CTapy-
1AX Ta MiTKoBoAmsax piuku Xopos. 3HauHa yacTuHa pocauH (13 Bumis, a6o 29,56%) HameXuTh
o Tpyny npubepe>xHO-BOZHMX TenodiTiB Ta rirporenodiris, sKi 3pocTanTh y 3a00109eHNX Ai-
JITHKAX 3aIIaB) Ta IpubepexHux cmyrax. Oco6/mmBy eKooriyHy LIiHHICTh MAIOTh IPeACTaBHNUKI
OeperoBux ekoTumis (14 BuziB, a60 31,92%), cepep AKUX BUAITAIOTHCA Trirpodity, rirpomesoditn
Ta Me30QiTH, 10 CBITYUTH PO MePeXiTHMIT XapaKTep eKONOTiYHMX YMOB MK BOJHMMU Ta Ha-
3€MHMMM €KOCHCTEMAMMU.

BusBieHe pisHOMaHITTA XUTTEBUX POPM, €KOTUIIIB Ta €KOTOTIYHUX TPYI POCTIVH € BOXK/IBUM
iH/IMKAaTOPOM reTepOreHHOCTI CepeJoBNUINA Ta eKOIOTIYHOI CTabiIbHOCTI JOCTIKYBAHOI Hi/ITHKN.
CuiBBigHOIEHHA MK rifpoditamMu Ta mpubepeXHO-BOLHUMM POC/IMHAMY BKa3ye Ha HAsABHICTD
AK TUIIOBMX BOJHMX YMOB, TaK i 30H 3 II€PiOAMYHUM 3BOJIOKEHHAM, 1110 € XapaKTePHUM [/ 3a-
II/IaB Ma/IMX Pi4OK JIICOCTENOBOI 30HM YKPaiHN.

PesynpraTy [OCTiIPKEHHA MAOTh Ba)K/IMBE HAayKOBE Ta IPUK/IafiHE 3HAYE€HHA. 30KpeMa, BOHU
MOXYTb OYTM BUKOPUCTaHi SIK OCHOBA I MOHITOPMHIY CTaHy BOJHO-OOJNIOTHUX €KOCHCTEM,
OLIiHKM PiBHA eBTpodiKallil BOLOIIM, BUSB/IEHHS 03HAK aHTPOIIIYHOTO HaBaHTA>KEHHSI, @ TAKOXK Y
IPYPOJIOOXOPOHHOMY IIAaHYBaHHI, €KOJIOTi4Hil OCBiTi Ta GpOpMyBaHHI cTparerii cTasoro ymnpas-
JiHHA BOJHUMU pecypcamu. [Jocmifi>KeHHs TaKOoX JIONOBHIOE ¢ropucTnyHi faHi pns CxigHoro
JlicocTeny YKpaiHu Ta CTBOPIOE MiJIPYHTSA [/ IOAA/IbIINX reo60TaHIYHMX Ta €KOJOTIYHUX [[O-
C/IJIKEHD OIMH PiYKOBUX CUCTEM.
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STRUCTURAL ANALYSIS OF HIGHER AQUATIC, COASTAL AQUATIC AND COASTAL
PLANTS OF THE KHOROL RIVER VALLEY

Sahaidak V., Homlia L., Dyachenko-Bohun M., Pererva V., Kononenko D.
Poltava V. G. Korolenko National Pedagogical University

The article highlights the results of a comprehensive structural flora analysis of higher aquatic,
coastal and coastal plants of the Khorol River valley, located within the Left Bank part of the Dnieper
Lowland, in the forest-steppe zone of Ukraine. The species composition, taxonomic affiliation, and
ecological structure of the studied region’s flora were determined, which is important for assessing the
current state of wetland ecosystems under the influence of anthropogenic factors. In total, 44 species of
vascular plants belonging to 35 genera, 23 families, 18 orders, 4 classes and 3 divisions (Equisetophyta,
Polypodiophyta, Magnoliophyta) were identified. The dominant position is occupied by the division
Magnoliophyta - 93.18% of the total number of species.

The species were classified into ecological groups according to V. G. Papchenkov’s method. It was
found that hydrophytes (true aquatic plants) account for 38.61% of the total flora, coastal aquatic spe-
cies (helophytes and hygrohelophytes) — 29.56%, and coastal species (hygrophytes, hygromesophytes
and mesophytes) - 31.82%. This structure indicates a complex ecological mosaic of biotopes and a high
ability of plants to adapt to different levels of moisture and water regime.

The data obtained are a significant contribution to the study of the flora of aquatic ecosystems of
the Left Bank Forest-Steppe and can be used for biomonitoring, assessment of eutrophication, identi-
fication of indicator species, planning of environmental protection measures and ensuring sustainable
management of wetland resources.

Key words: flora, Khorol River valley, higher aquatic plants, coastal aquatic vegetation, ecotypes,
taxonomic structure, ecological classification, hydro ecosystems.
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ANNIOAKTUBHE 3ABPYTHEHHS BOJIOVIM:
BIOTHIVKAIIIS I ATAIITAIIISI BOOHMX OPTAHI3MIB
V BIITAJTEHUYI ITEPIOM HIC/ISI YOPHOBM/IbCHKOT
KATACTPOOU

Cmamms npucesuena ouiHyi 00820Mpueanczo padioexonoeiuHozo énauey Ha 600Hi
exocucmemu y 30Hi énnusy opHobunvcokoi kamacmpogpu uepe3 matize 40 pokie nicns
asapii. JlocnionenHs 0xonmoe 6000UMuY 3 Pi3HUM pieHeM PAOiOHYKTIOH020 3A0pYOHeHHS,
8KII0UArUU piukosi ma o3epHi dinanku Iloniccs, a maxox KOHMPONbHI 30HU 34 MeXamMU
npsamozo padiayiiinozo ennusy. Busueno npocmoposuii po3nodin 008204usy4ux padiony-
knioie (137Cs, 90Sr) y 800i, 00HHUX 8i0KN1A0AX | 600HUX 0P2AHIZMAX, W40 00360IUII0 BCNA-
Ho8umMU Xapakmep ix 6ioaxymynsauyii, MoOiIbHOCMI Ma eKOMOKCUKON02iUH020 HABAHMA-
HEHHS HA Oiomy.

3acmocosano cyuacti memoou 6ioiHOUKAUiT i3 BUKOPUCTMAHHAM MOOETLHUX 0pPeaHi3-
mie — Daphnia magna ma pu6 poounu Cyprinidae. Ananisyeanu #umme3oamuicmo
be3xpebemHux i aKmMueHicmov AHMUOKCUOAHMHUX pepmermi6 (cynepoxcudoucmymasu
ma xamanasu) y mKaHuHax pub ax inouxkamopu okcuoamuerozo cmpecy. Ha 3a6pyone-
HUX 10KAUisgx scummesdamuicmv Daphnia magna snuxcysanacs 0o 40-55% nopieHsHo
3 KOHMPONvHUMU yMo8amu. AkmueHicmv pepmenmis y pub 3pocmana Ha 50-70%, w0
c8i0uUmMb NPo peanizayito A0ANMUBHUX MEXAHIZMIB 3AXUCIY.

Y noxauiax 3 MakcumanoHum pisHem 3a0pyOHeHHS 3aiKCOBAHO 3HUMEHHS epmerma-
MUBHOI aKMUBHOCMI HA MJIi 8UCOKOT KOHUeHMpauil padioHyknidie, w0 6KA3ye Ha 8UCHA-
HEHHA KOMNEHCAMOPHUX Pecypcie ma nomeHnuyitine nopyuenns zomeocmasy. Bcmanosne-
HO 0ocmosipHi kopenauii mis piHem 137Cs y 600i ma akmuericmio gpepmenmis y pub (r =
0.91, p < 0.01), a makosx mix KoHueHmpayieio padionyknioie i xummezdamuicmio dagHiti
(r=-0.87, p < 0.05).

Ompumani pe3ynvmamu Moxymo 6ymu 6UKOPUCAHI OIS CIMBOPEHHS CUCEM 00820~
CMPOK06020 Gi0IHOUKAUILIHO20 MOHIMOPUHLY, eKON02iUHOI peabinimauii 3a6pyoHeHUX 80-
00UM i NPOZHO3YBAHHS PU3UKIE 071 OIOPIZHOMAHIMMA Y PAdiauitiHo MPAHCHOPMOBAHUX
pezcionax.

Kntouoei cnosa: padioexonoeis, 137Cs, 90Sr, bioinouxauis, adanmauis, pepmenmu, mo-
HiMopuHe.

Bceryn. ABapisn Ha YopHOOWIBCHKIN aTOMHIN eleKTpocTaHLil y 1986 poui 3anmnuraerbes of-
Hi€lo 3 HatO1/IbIIMX TeXHOreHHUX KaTacTpod XX CTOMTTA, HACIIAKY SAKOI CYyTTEBO BIUIMHY/IN Ha
CTPYKTYPY, PYHKIIiOHYBaHHs Ta CTiiiKicTh ekocucteM CxigHol €Bpory. Oco61MBO Bpa3nBUMU
[0 pajiOHYK/IiTHOTO 3a6py;[HeHHH BUSABWJINICS BOJHI €KOCHCTEMH, IO q)yHKuiOHyIOTb SAK Tero
IS paflioaKTUBHUX €/1eMEHTIiB BHAC/IIJOK aTMOC(epHOT0 BUITAiHHS, TIOBEPXHEBOTO 3MUBY, €pO-
3iifHuX npouecis i 6ioxiMiuHOI MO6iNBHOCTI i30TOMIB Y ripocdepi.

Cepepn fOBroTpuBanux 3a0pygHIOBauiB K/IIOYOBY POJIb BifjirparoTh isoronu nesio-137 (**¥Cs)
Ta cTpOHIi0-90 (*°Sr), sIKi XapaKTepU3yIOThCS BUCOKOIO 610/I0Ti9HOIO OCTYIHICTIO, 3AATHICTIO J10
6i0aKyMyJIALi Ta TPOTIOHTOBAHMM TEPiOIOM HAMIBPO3Mafy. [XHE TpUBaje NPUCYTHE LUPKYITIO-
BaHH: B CUCTeMi «BOJja — JOHHI Bigkmaay — 6ioTa» GopMye XpoHidHe pafialjiliHe HaBaHTAKEHHS
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Ha rigpo6ioHTIiB pi3HOTO TPOdivyHOro piBHA Ta 3arpoXKye fAK 610pi3HOMAHITTIO, TaK i €KOIOTiuHil
PiBHOBa31 BOJIOJIM.

OmniHKa €KONOriYHOTO CTaHy TaKMX BOJOVIM BYMAra€ He JIMIIE iIHCTPYMEHTA/IbHOTO KOHTPOJIIO
PalioOHYKIIifIiB, ajle I BUKOPUCTAHHS Yy T/IMBMUX O10/IOTIYHMX iHAMKATOPIB, AKi BifoOpakaoTh Cy-
OneTanbHi eexTV 3a0pyIHEHH Ha piBHI opraHismy. bioiHaykaniitHmit migxiz i3 BUKOPUCTaHHAM
macuii (Daphnia magna) Ta pu6 poguau koponosi (Cyprinidae) € ogxuM i3 Hait6inbI iHPOpMa-
TYBHMX METOZiB MOHITOPUHIY BOJHOro cepefoBuiia. 1]i opraniamu jeMOHCTPYIOT crieKTp ¢isi-
OJIOTIYHMX PeaKIiiil Ha pajialliliHe HaBaHTa)K€HH:A, 30KpeMa 3MiHY JKUTTE3JATHOCTI, OPYIIEeHHA
MeTaboi3My Ta QYHKIIIOHYBaHHA aHTUOKCUJAHTHOI CHCTEMY 3aXVUCTY.

Pesynpratu nonepennix gocnimkens (Kashparov et al., 2018; Mousseau, 2021) cBiguaTtb Ipo
iCHYBaHHA aJJallTaliIHMX MEeXaHi3MiB y BOJHUX OPraHi3MiB JO YMOB TPUBaIOr0 XpOHIYHOIO pa-
[i0aKTUBHOTO CTpecy. BogHouac npu nepeBuieHHI IEBHOTO JO30BOTO MOPOTY BiOYBaETHCS BU-
CHa)KEHHA KOMIIEHCATOPHUX PEeCYPCiB, 110 CYNPOBOKYETHCA MOPYIIEHHAM I'OMEOCTa3y, OKIC-
HVIM CTPeCOM Ta IIOTeHIiiTHO0 3arubesiio opraHismis. CamMe TOMY BUBYEHHS TOHKVX Oi0XiMiqHMX
MapKepiB afanTalil Mae K/I040Be 3Ha4eHH: J/IA IPOTHO3YBaHHS CTINIKOCTIi 6ioIleHO03iB y papnia-
1iiTHO TpaHC(POPMOBAHUX EKOCUCTEMAX.

Mertoto focTiIpKeHHS € KOMITIEKCHa OioiHIMKalliiiHa OljiHKa eKOIOTiYHOro cTaHy BogoiM JKu-
tTomupcbkoro [Tomices y Bigmanenuit nepiop micinsa YopHoOMIbCbKOT KaTacTpody Ta BU3HAYCHHSA
aJlanTalliiHol BifITIOBi/li BOAHMX OPraHi3MiB Ha XPOHi4YHE pafiOHYK/Ii[HE HABAaHTA)KEHHA.

Marepianu Ta METOIM JOCHIIKEHb. [JOCTIPKEHHA BUKOHYBA/IM Y MEXXaxX HayKOBO-IOCITiTHOI
temn «Pajjioexosnoriyna oninka BogHMX 6iopecypciB y Bigpanenuit nepiop micis aBapii Ha Yop-
HOOWJIbCPKIll aTOMHIlI eleKTpocTaHIil», 3apeectpoBaHoi B MOH VYkpainu (Ne 0124U000593).
[TonpoBMII eTam 3/iliCHIOBABCs HaBeCHI Ta BoceHy 2024 poKy Ha Ity BuOpaHux nokanisx JKu-
tomupcbkoro ITomices (tabm. 1), AKi XapakTepu3yIOTbCsl pisHUMU PiBHAMU pajiioaKTMBHOTO 3a-
OpynHeHHs. Bubip minsgHok 3abe3nedyBaB IPOCTOPOBY BapiaTMBHICTh Ta pelpe3eHTAaTUBHICTD
panialifiHOro HaBaHTAXKEHHS.

Tabnuus 1
JToxanii pi3sHUX THIIIB BOJOIIM i3 pi3HMM piBHeM palioaKTUBHOTO 3a0py I HeHHSA
Jlokauis T'eorpadgiune mookeHHs PiBeHb 3a0py/HeHHSI

Jlokanisi 1 | Piuka [Ipurm’sits 6ins cenma UncroraniBka | Bucoxuit, 61M3bKiCTb JO KO 30HY BifUy>KeHHs
Kanan oxonopxeHHs YopHOOMIBCHKOI

Jlokarris 2 AEC MaxkcumanbHuMit, 6e3rnocepenHs 6MM3bKICTh 10 IyKeperna

Jloxania 3 | Piuka Yk y cermi IBaHKiB CepepHiii, mepudepiitHa 30Ha BIVINBY

Jlokanist 4 | Osepo [nmuboxke 3aMKHeHe BOJOJMUIIe 3 HAKOIMYEeHHAM PaJiOHyK/IifiB
. Piuka Juinpo (KOHTpob, 6ina KuiBcbko- .

Jlokanis 5 Hainpo ( p ? Huspkuit, yMOBHO 4MCTa 30Ha

TO BOJIOCXOBUIIA)

[Tpo6u Bomu Bigb6upanm Bignosigao go JCTY ISO 5667-11:2005, BUKOPUCTOBYIOYM CTEPUIbHI
KOHTeliHepy 06’eMOM He MeHIIe 2 J1. 3pa3ku 36epiram npu temieparypi +5°C o MOMEHTY aHa-
ni3y.

[Tpo6u noHHMX BigkaaniB 36upanu 3 rmbuHU 0-10 cM 3a JOIIOMOTOI0 PYYHOTO I'PYHTO3a6ip-
HyKa. ITic/sa ounineHHs BiJj CTOPOHHIX HOMIIIOK IPOOY TPAHCIOPTYBAIM Y MAPKOBAHIX EMHOC-
TAX Y IPOXOJI0JHOMY CTaHi.

bionoriuni 06’exTnn — 6e3xpebeTHi Daphnia magna, Aki 3acTocoByBamy y TecTyBaHHi LiimuMn
opraHismamu, pub poguau Cyprinidae, y AKux JoCIifiyKyBaay MediHKy Ta M A30By TKaHVHY.

Bci 6ionmoriuni 3pasku Tpancnoprysany xuumiu. [lepen aHanisoM NpoBOAVIIV TOMOTeHi3a1lii0
TKaHMJH.

Yci papionoriuHi BuMipoBaHHA npoBoayy y BumiproBanbHiit maboparopii I[Tonicekoro Haui-
OHA/IBHOTO YHIBepCUTeTY, akpefuToBaHin Bignosigno go JCTY ISO 10012:2005 (aymut 2022 p.).

BusHaueHHs mMTOMOI aKTMBHOCTI pajjionykiifi ’Cs Ta *Sr 3pijicHIoBanu Ha ramma-6era-
criektpomeTpi MKC-AT1315 (ATOMTEX), 3 BuKkopucTaHHAM OCyRy MapiHesti Ta mporpamMHo-
ro 3abesneuenHsa SPTR. [lna merexuii y-BunpominoBanHA 3acTocoByBamyu Kpucrtan Nal (63x63
MM), I/151 B-BUIPOMIHIOBAaHHSA — HOMICTUPONBHUI feTeKTop (128X9 MMm).
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IToTy>XHICThb €KCIIO3UILIINTHOIL JO3M Y-BUIIPOMiHIOBAaHHA BM3HAa4Ya/lIM 3a JOIIOMOIOI0 JO3MMeETpa
MKT-AT1321, ocHameHoro cuyHTUALTHUM getekTopoM (Nal, 25x40 mm) Ta niunnbHuKoM [eit-
repa-Miromnnepa.

bioximiuynmit aHai3, OLIIHKY aHTUOKCUIAHTHOIO CTATYCY 3MiICHIOBA/IA NIIAXOM BU3HAYE€HHA
akTuBHOCTI - CynepokcuppucmyTasu (COIl) — 3a metogom Marklund & Marklund (1974) Ta
Karamasu — 3a metomoM Aebi (1984).

DepmeHTHN ekcTparyBany 3i 3paskiB pub’ 1901 TKaHMHM (IIeYiHKa, M A31) Ta 3 TOMOT€Hi30BaHUX
opraHismiB fgadHiit. BusHaueHHS MPOBOAN/IN CIIEKTPOPOTOMETPUYHO.

Y npo6ax Boay BUMiproBamu temieparypy, pH, posunHenuit Kucenp, KoHueHTpawii ionis Ca®',
Mg*, K*, Na* 3a J0IIOMOr010 IOPTATUBHUX MY/IBTUCEHCOPIB Ta CIIEKTPOPOTOMETPIB.

O6po6ky manux spiiicHioBamu y R (Bepcis 4.2.0), o6uncioBany cepefHi 3Ha4YeHH:, CTaH/apT-
He BigxmnenHa (SD), mposogmmn ANOVA mia MiXKTPYHOBMX IOpPiBHAHD, BU3HAYA/MN KOPEIALil
ITipcona (r).

BcTanosneHo:

- CWIbHY NTOSUTUBHY KOpeJIALi0 MiX KoHIeHTpawiew ’Cs y Bozi Ta aktusHicTio CO/l 'y pu6
(r=091,p<0.01);

- HeTaTMBHY KOPEJALiI0 MK KOHIIEHTpalli€lo pafiioHyKIifiB Ta >kurre3garHicTio Daphnia
magna (r = -0.87, p < 0.05).

PesynbraTn Ta ix 06roBopeHH:A. Pe3ybpraTyt JOCTIHKeHHS IPOeMOHCTPYBaIN CYyTTEBY IIPO-
CTOpOBY Bapiallito KOHIIeHTpalill pagionyknifis A137Cs i A90Sr y BoAii, JOHHMX BifK/Ia/lax Ta TKa-
HIHaX BOJHIX OPraHi3MiB 3a/Ie)KHO Bif moKamisauii ginsgaku (Tadm. 2).

Tabnuys 2
Konnentpanisa ’Cs i *Sr y Boji Ta JOHHNIX BigKmIagax
Moxamis Bopa, Bopa, Mouni Bigkmagm | [Touni Bigkmamgu, *°Sr,
a 137Cs, (bk/n) 28r, (bx/n) 137Cs, (Bx/kr) (Bk/xr)

Jlokariist 1 (ITpum’sate) 95+ 10 60+8 450 + 50 380 + 40
Jlokanisg 2 (xkanan AEC) 125 £ 15 80+ 10 650 £ 70 520 + 60
Jlokanis 3 (p. Yx) 55+ 6 35+5 280 £ 30 190 + 25
JIokanis 4 (03. I'nu6oke) 40+5 25+ 4 230 + 25 160 + 20
Jlokanis 5 (p. Juinpo) 8§+2 5+1 50+5 40+5

HaviBuimit piBeHb pajiioakTMBHOTO 3a0pyaHEeHH: 0y/10 3adiKcoBaHO y BOJ0IMaX, pO3TalIOBa-
HUIX O/mvDKde [0 emineHTpy Karactpodu (puc. 1).

=== FAK 137Cs = 10 Bk/n

120t FAK 90Sr = 7 bk/n
Emm 137Cs (Bk/n)
1 90Sr (Bk/n)
100

KoHueHTpauis, bk/n

JNokauii

Puc. 1. Konuenmpauisa ¥’Cs i *°Sr y pisnux noxauiax.
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Y noxkarii 2, 10 6esnocepenubo npusrae o Yopuoomnscokol AEC, ne konuentpanis *’Cs y
BOZIi epesuityBana 125 bk/n, a y JoHHUX Bigknagax — moHap 650 bx/kr. Y koHTponbHiit Jlokanil
5 (p. Quinpo) 3adikcoBaHo piBHi, o He mepeBuiyoTh opientoBHi I[IK: mna *’Cs y Bogi — 10
bx/n, pna *°Sr — 7 bx/n. 3 ornapy Ha BigcyTHicTD yiTko HopMmoBanux ['JIK nia moHHMX Bifkmanis,
KoHLeHTpalii moHax 300 bx/kr A137Cs BBaxkaThcs ekonoriuno Hebesnmeunumu (Kashparov et
al., 2018).

Y tkanmHax pu6 poguay Cyprinidae BuasneHo 6ioaxymynaiito *’Cs go piBaA 160 + 20 b/
KT, 110 MIepeBUIIy€e JOIMYCTUMI IMOKa3HUKM JJIA Xap4yoBUX IPOAYKTiB. Pagionykmin *°Sr, Bimommii
CBOIM apiHMTETOM IO KiCTKOBOI TKaHUHY, ITePEBaKHO HAKOIMYYBABCS Y CKEJIETHUX CTPYKTYpax,
1[0 CBIYMUTD IIPO TpUBaJie XPOHIYHEe 3a0PyAHEHHS CepeOBNUIL.

Bioinoukauyis exonoziuno2o Ha8aHMaMeHHs

Kurresparnicts Daphnia magna, BusHadeHa 5K 0ioiHMKATOp YYT/IMBOCTI 10 pagialilfHOro
BIUIMBY, 3HIDKYBaIacs IponopLiiiitHo KoHieHTtpaii '’Cs y Bogi (Ta6m. 3).

Tabnuus 3
JKurresgaruicts Daphnia magna npu pisunx piBaax '*’Cs
JIoxamisa 137Cs, Boga (bk/m) JKurresgarHicts (% Bif KOHTPOIIO)
Jlokanis 1 (ITpur’sate) 95 55+5
Jloxanis 2 (xkanan AEC) 125 40+4
Jloxkanis 3 (p. Yx) 55 70+ 6
Jlokauis 4 (03. Inu6oxe) 40 80+5
Jloxanis 5 (p. JHIIpo-KOHTPOIB) 8 100+ 3

Y noxkamnisx i3 koHnentpanieo ’Cs monan 50 bk/n ¢ikcyBamocs 3sHIDKEHHA XUTTE3ATHOCTI
Daphnia magna Ha 40-60%. Ie ysromkyerbca 3 ganumu Sakauchi & Otaki (2023), axi mpope-
MOHCTPYBa/IM iHAYKIiI0 OKCUATUBHOIO CTPECYy Ta IOPYIIEHHs PelpORyKTUBHOI QYHKIII y 6e3-
XpebeTHMX NPV XPOHIYHOMY BIUIMBI pajiioaKTMBHOTO 3a0pyaHeHHsI. Pe3ynbTaTyt HiATBEPIKYIOTh
edexruBHicTp Daphnia magna Ax 4yTmmBoro 6ioiHAMKaTOpa y MOHITOPMHIY TEXHOT€HHOIO 3a-
OpynHeHHs BOfoiM (puc. 2).

Bucoxi xoHnenrpanii pagionyknigis y Daphnia magna cBifyaTs mpo TpuBane pajjioakTuBHe
HaBaHTa>KeHHA Ha BOJIHI €KOCVICTEMIL.

-==- KoHTpons = 100%
B 1 e ry L

80t

60

40t

XutTespaTHicTe Daphnia magna (%)

201

;\o&a“"ﬂ = y\oka““‘ b y\ov@“."R 3 y\ow\‘\"'R .

JNokauii
Puc. 2. JKummesoamnicmo 0agniii y 3anexcrocmi 6i0 konuenmpauii '*’Cs.
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Tabnuys 4
AKTHBHICTh aHTMOKCHJAHTHHX (pepMeHTIB y TKaHMHAX pu6
JTokanjig CO[I (omx./mr 6inka) Karamasa (ox./mr 6inka)
Jloxauis 1 (ITpur’siTs) 7.5+0.6 58+0.5
Jlokairis 2 (kanam AEC) 8.3+0.7 6.5+ 0.6
Jloxanis 3 (p. Yx) 6.0£0.5 42+04
Jloxawis 4 (03. Inuboxe) 53+04 3.8+0.3
Jloxanis 5 (p. [JHIIpO-KOHTPOIb) 40+0.3 2502
mmm CO/ (oa./Mr 6inka)
8t mmm Katanasa (oa./mr 6inka)
©
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JNokauir

Puc. 3. AHmuoxkcudanmua akmuéHicmo y mxanunax pub i3 piznux noxauii.

Adanmauitina 6i0n06i0b 600HUX OpeaHi3mie

AHaji3 aHTMOKCUJAHTHOI BifNOBiAl y pu6 3acBiguuB 3Ha4YHe MiiBUINEHHs aKTUMBHOCTI ¢ep-
MEHTIB ItepuIoi /1iHii 3axucty - cynepoxcuamucmyrasy (COJ]) Ta kaTamasy — y moKanisx i3 migsu-
meHuM piBHeM 7Cs (Tabm. 4).

Ipadix zeMOHCTPYe MOSUTUBHY KOpeALio M piBHeM ’Cs i akTuBHICTIO pepMeHTiB, 1110 Bi-
Hmobpakae aKTUBHICTh aHTHOKCUAAaHTHNX depMmenTiB (COJ] i karanasa) y TkaunHax pub6 (puc. 3).

HaitBumy aktuszicTs COJJ (8.3 ox./Mmr 6inka) 3apeecTpoBaHo y pub i3 Jlokauii 2 — monaz 60%
BIILlE, HDK Y KOHTPOJIbHUX 3paskax. KaTamasa mpojeMOHCTpyBala aHAJIOTiuHy TEHJEHIIilo, 110
CBIYNTD IIPO aKTMBALil0 (epMEHTaTMBHOTO 3aXVICTY BiJj OKCUJATUBHOTO CTPeECY.

[Toni6Hi 3MiHM aHTMOKCUAAHTHOTO ITPOdiIo OyIu onmcaHi y ZOCTIIKeHHAX, ie B YMOBaX Xpo-
HiYHOrO 3abpyHeHHs BopoiiM 30HM BiguyxeHHss YAEC y pu6 dikcyBanm cTabinbHe IifiBUILIeH-
Ha akTuBHOCTI COJI i KaTtanasu. Hami pesynbraTty ysropKyroTbcs TaKOX 3 OIVIAL0M Mousseau
(2021), Axuit Haro/MOMyBaB Ha YHiBepCalIbHOCTI aHTMOKCUIAHTHOI BifNOBiAi Tifipo6ioHTIB mpu
XPOHIYHOMY BIIIVBi i0Hi3yI0YOTO BUIIPOMiHIOBAaHHA.

Bopnowac y Jlokarii 2, AKa 3a3Ha€ MaKCMMa/IbHOTO HABAHTAXKEHH S, CIIOCTEPIranocs 3HI>KEHHA
aKTMBHOCTI (pepMeHTIiB IIpM BUCOKOMY HaKOIM4eHHi *°Sr, 1j0 MOXKe CBiYMTH IIPO BUCHAXKEHHS
alanTauiifHuX pesepBiB opraHismy. lleil edekT € BaXIMBUM I PO3YMIHHS MEX €KOJIOTi4HOI
IJIACTUYHOCTI BOJHMX OpraHi3MiB.

OTpumaHi pesynbTaTi y3ropKylTbcs 3 BaHumMyu Mousseau (2021), Axkmit 3a3HavaB, IO Xpo-
HIYHMI BIUIMB PAaliOHYK/IiZIiB BUK/IMKAE AK aflallTalliliHi peakuii, Tak i JOBrOTPUBaJIi HETaTUBHI
HaCJIiIKN JI7I1 BOHNUX €KOCUCTEM.

Exonoeiuni Hacnioku

40



ISSN 2414-9810 (Print). ISSN 2616-6720 (Online). bionozis ma ekonoeis. 2025. Tom 11. Ne1

OrpumaHi pe3ynbTaTu CBifiyaThb, 1O TpMUBaje PaLiOHYKIiHE HABAaHTAXEHHA CIPUYMHIAE
TpaHchopMaIlilo BOZHUX €KOCUCTEM: 3HVDKEHHsS 0i0pi3HOMaHITTS, mopyuieHHs isiomoriyHoro
CTaHy Tifpo6ioHTiB, 3MiHN Y TpOiYHMX 3B’ A3KaX BHACIIOK 6ioakyMyALiil Ta 6iomMarHidikaii.

basa Incturyry rigpo6ionorii HAH Ykpainu (2024) Takoxx HmifiTBepKye 3MEHIIEHHS YVCe/b-
HOCTi Ta >KUTTE3NATHOCTI TifipobioHTiB y 30Hi [Tomiccs npu migBumennx koHueHTpaniax *’Cs.
Hani Kashparov et al. (2018) 1onoBHIOIOTS I[10 KAPTUHY, AeMOHCTPYIOUY CTabi/TbHE HAKOIVYEHH S
PajioHYKIIi/IiB y TKAHMHAX BOJHMX OPraHi3MiB HaBiTh Yepes JecATUIITTA Iic/IA aBapil.

TakuM 4MHOM, pe3y/nbTaTy HALIOTO NOCTIIPKEHHA CTAHOB/IATh HAYKOBY OCHOBY ISl CTBOPEH-
H e(eKTMBHUX CUCTEM eKOJIIOTiYHOTO MOHITOPUHTY Ta GOpPMYyBaHHsA cTparerii peabimitanii mo-
cTpaxanux akBaTopiit. [Toganburi focmimpkeHHA MaloTh Oy TI 30CcepefiKeHi Ha OIiHII penpofyK-
TUBHOTO NOTEHIlialy MONy/IALiil, GYyHKLIOHYBaHHI 0ioIjeHO3iB Ta po3pobii 6i0TeXHOMOTIYHNX
MEeTOJIiB OUMILEHHs PaJioaKTVBHO 3a0PYHEHVIX BOJOIM.

BucHoBkn. BopoiiMu, posramosasi y 30Hi BBy YopHOOMIBCHKOI KatacTpodu, 3ammiia-
I0TbCA 3a0pymHeHNMY pafioHykmigamu *’Cs i °Sr HaBiTb 4epe3 mecATMTITTA micaA aBapii, mo
i TBEPIKYE HEOOXITHICTh ITOCTITHOIO €KOIOTiYHOIO MOHITOPMHIY.

3acTocyBaHHsA 6ioinauKaropiB — Daphnia magna ta pu6 popuunu Cyprinidae — BusBuno go-
CTOBIpHi 3B’SI3KM MK KOHLIEHTPAIi€I0 pafioHYKIiAiB i ¢isionoriynumm peakuisimu opraHismis.
SHIVDKEHHS KUTTE3NATHOCTI JadHil Ta 3pOCTaHHA aKTUBHOCTI aHTUOKCUAAHTHUX (PepMeHTIB y
pub cBifYaTh MPO BIUIMB XPOHIYHOTO pajiallilfHOr0 HaBaHTa)KEHHs Ta peajisallilo aJalnTUBHOI
BigmoBifi.

Boxnouac y Hait6inbin 3a6pyfHEHUX TOKaLiAX 3adiKCOBAaHO O3HAKY BUCHA)KEHHs KOMIIEHCa-
TOPHMX MEXaHi3MiB, 1IJ0 BKa3ye Ha 0OMe>KeHH: aJalTalillHOrO MOTEHIIia/Ty BOJAHUX ITOMY/IALLiL.

OTpuMaHi pe3y/nbTaTyi € OCHOBOIO /I BIIPOBAa/KEeHH:A 0i0iHAVKALIIHOI cCHCTeMU MOHITOPVH-
Ty, 30KpeMa i3 BukopucraHHaM Daphnia magna K CEHCUTUBHOTO TeCT-OpraHi3My, Ta A1 popmy-
BaHHA CTpareriyl peabinitauii pagianiitHo 3a0pyiHEHNX BOJOIM.

ABTOD 3acCBiJj9y€ BifICyTHIiCTb KOH(bHiKTy IHTepeciB IIpM BMKOHAHHI IJbOIO JOCIIIPKEHHA Ta
IiZrOTOBLI PYKOINCY.
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RADIOACTIVE CONTAMINATION OF WATER BODIES: BIOINDICATION AND
ADAPTATION OF AQUATIC ORGANISMS IN THE REMOTE PERIOD AFTER THE
CHERNOBYL DISASTER

Makhinko R. H.
Polissya National University

This study presents an assessment of the long-term radioecological impact on aquatic ecosystems
in the zone affected by the Chornobyl disaster nearly 40 years after the accident. The research covers
water bodies with varying levels of radionuclide contamination, including riverine and lacustrine
sites within the Polissia region and control areas outside the direct zone of radioactive influence.
The spatial distribution of long-lived radionuclides (*’Cs and *Sr) in water, bottom sediments, and
aquatic organisms was investigated, enabling an evaluation of their bioaccumulation, mobility, and
ecotoxicological pressure on biota.
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Modern bioindication methods were applied using model organisms — Daphnia magna and fish of
the Cyprinidae family. The vitality of invertebrates and the activity of antioxidant enzymes (superoxide
dismutase and catalase) in fish tissues were analyzed as indicators of oxidative stress. In contaminated
locations, Daphnia magna vitality decreased to 40-55% compared to control conditions. Enzyme
activity in fish increased by 50-70%, indicating the activation of adaptive protective mechanisms.

In the most contaminated sites, a decline in enzymatic activity was recorded despite elevated
radionuclide concentrations, suggesting depletion of compensatory capacities and potential disruption
of homeostasis. Significant correlations were established between N137Cs levels in water and enzyme
activity in fish (r = 0.91, p < 0.01), as well as between radionuclide concentrations and Daphnia
vitality (r = -0.87, p < 0.05).

The obtained results provide a foundation for developing long-term bioindication-based monitoring
systems, ecological rehabilitation of contaminated water bodies, and risk assessment for biodiversity in
radiation-transformed environments.

Keywords: radioecology, '¥’Cs, *°Sr, bioindication, adaptation, enzymes, monitoring.
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EKOJTIOTTYHA XAPAKTEPVICTUKA NEHIPO®IIOPU
ITAPKY «HA BPAITKAX» (M. IIOJITABA)

Y HaceneHux nyHkmax 3ezneHi HACAOHEHHS, 30KpemMa 0epesHi POCTUHU, MAOMb HAO36U-
4atiHO 8ANIUEE 3HAUEHHS ONIST CIBOPEHHA KOMPOpmMHO20, be3neuHozo ma 300p06020 ce-
pedosuuia Ona Humms. YeniuiHe o3enieHeHHA MiCa HaANPIMy 3a7eHums 6id NPpasunbHo2o
subopy pocnun. He 6ci 6u0u nioxo0samov 0714 yMO6 MicbK020 cepedosuua, 0e sPyHmu 4acmo
3a6pyoHeHi, a nosimps HacudeHe WKIONUSUMU 6UKUOAMU NPOMUCTIOBUX NIONPUEMCNE, A6-
momobinie ma nunom. Tomy 015 03eneHeHHs Ci0 obUpamu 6udu, cmitiki 00 cmpecosux
YUHHUKIB — NOCYXU, 3a20308aHOCMI, MOPO3i6. Y cmammi npoananizosarno pe3ynvmamu
docnioxncerns denopognopu napxy «Ha Bpainkax» y micmi Ilonmasa. 3’sacoeano éudosuii
ckn1ad deHopognopu, wyo exnouae 18 eudis, 3azanvroro Kinvkicmio 208 exzemnasapis. OcHo-
6HY UaCMuUHy 0eHOpodopu cknadarome npedcmasruxu 6i0diny Magnoliophyta, ix uacmxa
cmanosumv 90%. 3a wummesumu popmamu domiHytomp Oepesa — 16 eudie, Kyuji npeo-
cmaenewi 06oma sudamu. 30ilicHeHO AHAI3 eKONO2IYHUX 6UMO2 POCTIUH 00 pakmopie Ha-
BKONIUUIHDO20 CePedosUL4a: OCBIMTIEHHS, meMnepamypu, 60710203a0e3neueHHs ma pooto-
uocmi spyHmis. 3a 6i0HOUEHHAM 00 OCBiMIIEHHS ceped KYIbMUB08aAHUX 6U0i6 BUT6/IEHO
o0ei epynu: minesumpusanux (56%) ma ceimnontobrux (44%). 3a 600HuUM pexcumom nepe-
8axcHa Oinvuicmo OepesHux 6uU0i6 Hanexumv 00 me3opimis (83%), modi Ax uacmka me-
3oKkcepogimise cmanosumv 11%, a kcepomesogimis - 6%. Ananis eumoznusocmi 0o poor-
4OCMi SPYHMY N0KA3A6, wyo NoHAO NonosuHy 6udie (56%) cmawnosenamo mesompopu. Kpim
moeo, binvulicmo depesHux pocnur (89%) 6idHeceHo 00 MOPO3OCMITIKUX, W40 CBI0UUMb NPO
ix adanmosamicmv 00 KIIMAMUYHUX ymMo8 peziony. Inmpooykosari euou cmanoensmo
53% Oenopognopu napky, 6invuticmo 3 AKUX noxo0umv i3 IlieHiuHoi Amepuku ma pezioHie
3i cxomcumu KnimamuuHumu ymosamu. IIposedeHo ouiHKy 61006020 pisHOMAHIMMSA 3 iH-
dexcom Mapeaneda, sAxuii cmanosumy 3,18, ujo ceiduums npo nomipHuii piseHv 811006020
6azamcmea Oenopognopu napky «Ha Bpainkax». Bio3HaueHno axnusy exosnoeo-6aneono-
2iuHy ponv 0eHOpodnopU ¥ PopmMysarHi CHPUAMAUSUX YMOB OIS HUMMS Mt00ell Y Hum-
7108UX i 2POMAOCLKUX 30HAX, 3a0e3neueHHi NOBHOUIHHO20 BI0NOUUHKY, OUULeHHI NOBIMPS,
3HUNEHHT UYMOB020 Ma 6i6pauitinozo 3a6pyOHeHb.

Kntouo6i cnosa: denopognopa, ypbanizosani mepumopii, aHmponivuni YuHHUKU, eKono-
2iMHA XAPAKMePUCmuKa.

© T. B. lllkypa, M. M. [Ia4eHko-60ryH, B. O. PokotsaHcbKa, 43
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Bcryn. PocnHHICTD CTAHOBUTD OJHY 3 BXK/IMBUX CK/IAIOBUX ypOaHi30BaHOTO IIPOCTOPY, BU-
KOHYIOUV IIPY LIbOMY IIVPOKUI CIIEKTP (YHKIIii. 3e/eHi Haca/)KeHHs € HeBiJl €MHOIO YaCTVHOKO
CY4aCHOTO MICbKOTO CepefJOBMIIA, SIKi BiflirparoTh IpOBifHY ponb Yy popMyBaHHi ypbonanamad-
TiB, IIOKPAllleHHi CaHiTapHO-Tiri€HIYHNX YMOB IIPOXMBAHHA HaCEe/IEHHH, MalOTh K/IiMaTOPEryIIo-
104e, eCTETUYHE I OCBITHE 3HaYeHH:. [l011i/IbHO-06rpyHTOBaHe MOETHAHHS PiSHUX BUIB POCINH
B ypbomaHgmadTax [03B0o/IsA€ eQeKTUBHO IIOM AKIIYBAaTH HETaTMBHUI BIUIMB ypbaHisanii. Came
TOMY CTBOPEHHS 3€/IeHUX 30H Y MeXXaX HaceJleHMX ITYHKTIB € BOX/IVMBUM HAIIPAMOM Cy4acHOTO
6aroycTporo.

3eneni HacaykeHHA [lonTaBu cTanoBIATD 14,5% 110W1i MicTa i IpefcTaB/IeHi OCHOBHUMIU €le-
MEHTaMM 3aTa/IbHOTO KOPMCTYBaHH: MicbKi mapku (19 06’exTiB Masoro mwoero o 25,0 ra i oguH
cepenHix po3mipis (124,0 ra), ckBepu (BiciM 06’exTiB 1Io1ero 1o 1,0-2,0 ra, 6y1pBapyu LIMPUHOO
y Mexax Bizg 10 go 50 m) (Cmorsap, 2019).

[Toxa3HMK O3eleHeHHs MiCTa — iHTerpajbHa XapaKTePUCTUKA eKOIOTiYHOl 6e3neK, cojiaib-
HOTo 00pOoOYTY Ta IKOCTI XUTTA B ypOaHizoBaHOMY cepenoBuili. EQekTuBHICTb 03e/1eHeHH yp-
6onanpuradTiB 3HAYHOI MipOI0 BU3HAYAETHCS PalliOHAIBHUM Hi00pOM BUIOBOTO CKIAJY €H-
npodnopu. ITpu 11poMy HeOOXiZHO BpaxOBYBaTU He JIMILIE HPUPOFHO-KITIMAaTUYHI 0COOMMBOCTI
peTioHYy, a /1 €KOJIOTiYHi BMMOIY OKpeMMX BUJIIiB IO YMOB CepefoBMILA. 3a CYTTEBUX BiIMiHHOCTEI
MDX YMOBaMM BMPOIYBaHHSA Ta IPUPOJHMM apeasioM, POCIMHNA MOXKYTb BTpadaTy IeKOPaTUBHI
AKOCTI, YIOBi/IbHIOBATK picT a0 HaBiTh #erpagyBaru. ToMy OCHOBHMM KpuTepieM Ipu Bizbopi
BUZIIB JeHApodIopy NOBMHHA OYTU BifIOBIHICTD iX €KOOro-6i0/0riyHNX XapaKTepPUCTUK O
I'PYHTOBO-KJIIMaTUYHMX YMOB MicueBocTi. Takuit mifxiz 3abesnedye mifjBuieny CTiiikicTb, LOB-
TOBIYHICTb i JEKOPATUBHY LIiHHICTh JepEBHO-YarapHUKOBMX HACA)KEHb.

Hennpodnopa [TonraBu € BaxmBuM 00’ €KTOM 60TaHIYHOTO, €KOJIOTIYHOrO Ta JaHAIIA(THO-
TO JOCIiKeHHs. 3aBIsAKM TPUBAJIN icTopil 03eeHeHH, sika Oepe cBilf moyarok i3 movaTky XIX
CTOJIITTH, MICTO XapaKTePU3YETbCA 3HAYHNUM BUJOBMM Pi3SHOMAHITTAM JIEPEBHUX 1 YarapHUKOBUX
POCINH.

Hennpodnopa y pisaux Mictax Ykpainm Oyna gociimkeHa HM3KOI BYEHUX, cepen skmx: H.
Ipumnaii, C. Iloroubka, O. Coparaitno, M. Oniithuk, B. THesginosa, 1. JKypasnbosa, M. Typ, M.
[Mampait, O. Higyp (Ipumaii, 2018; [Toroubka, 2012; Crpsraiino, 2012; Onirtank, & IHesninosa,
2009; XXypasnboBa, & Typ, 2024; lllampait., & Jigyp, 2022) Ta in. Jenppodnopy m. [TonraBu Ha
cydacHomy erani Busuyanu O. baiipak, B. Camopopos, T. ITanacenko, T. [lepes’ssuko, H. Cmornsp,
JI. Bumum, H. Cemepenko, A. Kopnimmna (baitpak, Camopopos, & ITanacenko, 2007; [lepes’stHKO,
2016; Cmonsp, 2019; bunum, Cemepenko, & Cmorsap, 2019; Kopnimnna, 2020;). AHanis cTany
MIChKUX 3e/leHUX HacaKeHb mposomyn H. Bracenko, T. [lepes’sinko, O. OpnoBcpknit (Bracen-
K0, 2024; [lepep’sinKo, 2016; [Ilepen’sinko, & OpnoBcbkuit, 2024; OpnoBcbkumit, 2024 )

IIpore, € paitonu M. [TonTaBy y AKMX CTapi MapKOBi HacaJKEHH: 3a OCTAaHHI POKY Oy/I/ OHOB-
neHi abo B AKMUX cTBOpeHi HOBi mapku. Came TakuM € KuiBcpknmit paiton micra [TonraBu, me 3a
ocTaHHI poku 6yn0 po3bynoBaHo fiBa mapku: 3 2007 poky TpuBaao OyZiBHUITBO AUTAYOL IOJIi-
KTiHiku N3, a pasoM i3 TuM BigOyBanacs peopraHisalis Ta BIOPAIKYBaHHS IapKy «ABiaTopam»
Ha Ipwterin teputopii. 3 2019 poky po3noyaTo cTBOpeHHs Ta obnmamTyBanus «[lapky Ha bpain-
KaX» — Cy4acHOI MiCbKOI 3€/IeHOI 30H) B MiKpopaitoHi bpainku.

Came exororiuni ocobmusocrti geHppodnopu HoBocTBOpeHoro «Ilapky Ha Bpainkax» cramm
00’€KTOM HayKOBUX JJOC/TifI>)KEHb.

Mera cTaTTi — JOCTIANTY BUFOBUI CKJIAJ], €KOTIOTi4HI 0coOmBOCTi Aenapodnopu napky «Ha
Bpainkax» Ta po3poOuTI MpaKTUIHI peKOMEH/Jalliil 100 YPi3HOMaHITHeHH 1i BUZIOBOTO CK/IafLy.

Marepianu i MeTOAM JOCTi)KEHH .

Hocnimkenus nenppodmopu nposopmnocs Ha tepuropii napky «Ha Bpainkax», posramosa-
HOro B Mikpopaitoni bpainkn micta ITonrasu. IInoma mapky cranoButs npubnusso 1 ra. Ilo-
JIbOBI TOCTIJIP)KEHHSA 3/Ji/ICHIOBA/IMCh Ha YCill IUIONII IMapKy Yy Iepiofi aKTMBHOI BereTallil poCauH
(kBiTeHb->)KOBTEHB) yHpopmoBxX 2023-2024 pokiB Ta nepiuoi nonosuan 2025 poky. JocmimkeHHs
IeH/IpoQIOpY IPOBOAVIIN MApPIIPYTHUM MEeTOA0OM. Br3HaueHHSA BU/IiB IIPOBOAM/IN 32 BU3SHAYHU-
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kamn pepeBHux pocmmu (Koxuo (Pen.), 2001, 2002, 2005; JIuma, IByenko, & PemetHsik, 1993).
Homenkarypa takcoHis ysromxena 3 «Cheklist of Vascular Plants...» (Mosyakin, & Fedoronchuk,
1999). Ins dikcanii 3HaiigeHNX BUiB BUKopucToByBanu unudpose potorpadysaHHs 06’ €KTiB 3a
moromoror Kamepu cMapTdony Samsung Galaxy S20 i3 pospinbHo0 3aTHICTIO 64 M.

JInA BU3HAa4eHHA €KOJOTIYHMX XapaKTEPUCTHK BUJIB 32 BiJHOLIEHHAM [0 OCBIiT/IEHHA, YMOB
3BOJIOKEHHS Ta TPYHTOBMX YMOB BMKOPMCTAHO eKonoriuHi mkam M. B. Mapkosa (JleBaHoB-
cbKa, 2019). ITocyxocTifikicTh OIiHIOBaMM 3a IIKAJION, [ie BPAXOBYBA/IN piBeHb BTPATU TYpPropy
JIMCTKIB, 3aCMXaHHA Ta ONAJaHHA JIMCTKIB, IIOIIKO/KEHHA IAroHiB y KpoHi. MOpO3OCTiilKicTh
POC/IVH OLIiHIOBA/IM 3a JJaHMMU Bisya/JIbHMX CIIOCTepeXXeHb i3 BukopuctanuaMm mkam C. . Co-
xonoBa (Tormy6koBa, 2016). Ingexc Buj0BOro pisHOMaHITTS 064McIIOBamy 3a GOPMYIIOH0, 3aIPO-
noHosaHow Mapranedowm (d) (Berger, & Parker, 1970):

d=(s-1)/InN,

Ie: s — KUIbKiCTb BUAiB; N — 3arajsibHa KiJIbKiCTb IepeBHUX POC/IVH Y J€PEBOCTAHI.

PesynbpraTn Ta ix 06roBOpeHHs.

Osenenenna rtepuropii IlontaBum mae maBHIO icTOpiro, MmO posmodanaca me y 1802 pomi i
0B s13aHa 3 AisbHicTIO KHA3A O. b. Kypakina. ¥ micTi posramoBaHo 6arato mapkis, ki BXOATb
IO TIPUPOJIHO-3aII0BiIHOTO POHAY. 30KpeMa, LICTh i3 HMX MAIOTh CTATyC MapKiB-IIaM sAITOK caJio-
BO-IIAPKOBOTO MICTEL[TBA MiclleBOro 3HaueHH:: Koprrycumit cap, llleBueHKiBCbKMIT TapK (KO-
H: Ha3Ba [lerpoBcpknit), mapku «Ilepemorar, imesi I. I1. KoTnsapeBcbkoro, arpapHOro KomemxKy Ta
arpo6iocranuii negynisepcurety (baitpak, Camopopos, & ITanacenko, 2007; ITanacenko, 2008).

[Tapk Ha bpainkax y micti [TontaBa € ogHMM i3 IpuKIazfiB cydacHoi pekpealiitHoi iHppacTpyk-
TYPH. Moro CTBOPM/IM Ha MiCIji KOMIMILIHIX TOPOJIB Ta Ca/IKiB, Jie MiCIeBi )KIUTei BUPOIyBalIN Io-
popuHy Ta GPYKTOBI lepeBa. 3arajbHa IJIOIIA TAPKY CTAHOBUTD ITOHAJ, 1 TeKTap, pO3TalIOBaHUI
BiH Ha By/muui Kyuepenka. ByjiBHnuTBO nmapky posmnodanoca B 2019 poui. ¥ pamkax nepuioro
eTary po6it, 3aBepuieHoro B KiHni 2020 poky, 6y/10 peani3soBaHO HU3KY 3aXOAiB LIOJIO BIIOPSZ-
KyBaHHS TEPUTOPII: IPOBENEHO O3€/IEHEHHA 3 BUCAIKOIO IEPEB Ta KYIIiB, 06/1a1ITOBAaHO AUTAYI
MaliJaHYMKI, BCTAHOB/ICHO CHCTEMU OCBIT/ICHHS, TaBKV, YPHM, @ TAKOXK IPOK/IafieHo acdanpro-
BaHI JOPDKKM J/IA MIiIIOXOJiB.

Oco6nmuBiCTIO JOCII/PKEHOTO MapKy € MiATPYMAHHA HPUPOLHOTO IEPBICHOTO PiBHMHHOTO
maHAmadTy, MaKCUMaIbHe 30epeXkKeHH: KY/IbTVBOBAHNX IPeCTaBHNUKIB eHApodIopH, AKi TyT
3pOCTa/IN L€ 10 peopranisauii uiei reputopil.

[InanyBaHHA i1 0O/MAIITYBaHHA APKOBOTO IIPOCTOPY OPiEHTOBaHEe HA CTBOPEHHS 3PYYHOI Ta
6aratoyHKIiOHa/IbHOI TepUTOPIl, sSIKa 3a[JOBOJIbHSIE IIOTPeOU pisHUX BepCTB HaceleHH:A Y cdepi
Bi[IIIOYMHKY, 3aHATb CIIOPTOM i COLia/IbBHOTO CIiZIKYBaHHA.

HuHi oHOB/IEHA TEPUTOPiA AKTUBHO BUKOPMCTOBYETHCA MEMIKAHLIAMMY I pisHNX POpM Bif-
IIOYMHKY. YIPOJOBX POKY 3/iJICHIOETHCA JIOIVIAN 3a 3€/IEHVMM HACa/PKEHHAMM, BKIIOYAHOUM
caHiTapHy 00pi3Ky Ta OHOB/IEHHS QIOPUCTUIHOTO CKIIALY.

3TifHO MPOBEIEHNX HaMM iHBEHTapMU3aLiIHUX JOCTiKEHb BCTAHOBJIEHO, 1J0 B HACA/)KEHHAX
napky «Ha bpainkax» Hamiuyerbcs 188 mepeBHuUX pocnuH Ta 20 KymliB. 3a pe3ynbTaTaMy Ipo-
BEJIEHOTO JIOCTI/PKEHHSI BCTAHOBJICHO, IO AeHApodopa MapKy Mae CBOEPiAHMIT GropucTmny-
HUI CKIIaJ, AKNI NIpeAcTaBaeHnil 18 BuaMu gepes Ta KYyIiB, AKi Hanexarb 1o 10 poguu Ta 15
pomis (Ta6m. 2). BifsnauatoTbcsi BUZOBUM Pi3HOMaHITTAM popuuu Rosaceae (7 popni). OpHum
BUZIOM TipeficTaBieHi popuuu Betulaceae, Juglandaceae, Malvaceae, Hippocastanaceae, Oleaceae,
Bignoniaceae. BapTo 3a3Ha4nTy, 110 BUIOBUI CK/IaJ| HACA[PKEHb IIapKy He Bi[Jpi3HAETbCA 3HAYHOIO
pisHOMaHiTHIicTIO. Hanpuknagn, y Hait6inbuiomy napky m. ITonraBa — IlontaBcbkomy Micbkomy
HapKy, mwiomieto 124,5 ra, HapaxoByeTbcs 230 BB, pisHOBMAHOCTeN Ta POPM JiepeB Ta KyIIiB
(baitpak, Camopopos, & IlTanacenko, 2007). Ajye 3a BUZOBUM Pi3HOMAHITTAM HOCTI/KYBaHUI
HapK Mae pyucy NOAiOHOCTI i3 meAKMMM IMoNTaBChbKUMY NapKamy. Hampuxmag, y ckmani KynbTu-
BOBaHOI leHapodopy nmapKy BoiHiB iHTepHauioHanmicTiB Ta anei «CnaBu» BuAsaeHo 20 BUZAiB
i 1 popmy, wo Hanexars 1o 14 popis, 9 popuy, 2 Bigginis ([Jepes’ssako, 2016). BugoBuit cknap
nerapodopu 3eneHnx HacamKeHb CoO0pHOro MalijlaHy CTAaHOBUTD 26 BUIB, 1110 HasieXatsb /10 20
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ponis (KopnimmHa, 2020). 36igHeHe BuioBe pi3HOMAHITT, BUsAB/ICHE B TAKCOHOMIYHIII CTPYKTYpi
nenppodnopu nmapky «Ha bpainkax» (tabm. 1, Tabm. 2) y3ropKyeTbes 3 MOAiOHO0 TeHJEHIIE,
BMABJIEHOIO 1 B IeAKMX IHINNX MiChbKMX MapKax [lonrasmu.

CuiBBigHomenHs MK Bigginamu Magnoliophyta i Pinophyta naBefeHo B Tabm. 1., a TAKCOHO-
MIiYHMIT CKJIaJ, eKOIoriuHi ocobmBocTi ferapodnopu mapky «Ha bpainkax» HaBemeHo y TabmI. 2.

Tabnuus 1

CriBBigHomenHsa Mix Bigginamu Pinophyta i Magnoliophyta y nengpodnopi mapky

% Bif 3arajsibHOI

% Bif 3araabHOI

Bigmin KinbkicTp pogun ix KLTbKOCTI KinbkicTb pofis ix KLIbKOCTI
Pinophyta 1 10,0 1 6,7
Magnoliophyta 9 90,0 14 93,3

Tabnuys 2
TakcoHOMiYHMII CK/Iajy] Ta eKONOTiYHi 0co6mmBocTi AeHaApodnopu napky «Ha Bpainkax»
o | Exomoriuni 0CO6MMBOCTI =
S BUOAIIMBICTh BUMIB [O: = o | M
S T g s .
= NE RIS
Ne el |8 S | ARG
i o & g | H
/i Pognnaa Pig Bup & E 2 w S ¥l o . g & &
= | 8 Z| ¥ @ = A s 9
S| E|BE| 5L 5| & S SET
] 1]
| 5(8% BE|e| g T | %8
3| 2 Z K =
>~
=
SAnvna 3Buuarina Abopu-
1. (Picea abies L. Karsten) J| T | Me | MT | II'| Mop reH 8 4
Pinaceae Picea Snunna komroua ¢.‘Cuza’ ITH.
2. (Picea pungens Engelm f. | I | C | X-M | OL | IT | Mop. |Amepu-| 6 | 2
Glauca) Ka
, IIn.
3. |Fagaceae Quercus Jly6 uepsonmii (Quercus O|C| Me | OL | Il | Mop. |[Amepu-| 1 | 0,5
rubra L.) a
4. |Betulaceae |Betula Bepesa Goponasiacta O] C | Me | OL | IT | Mo Abopu- 38 | 18
’ (Betula verrucosa Ehrh.) P red
Topix rpenbknii Cep.
5. |Juglandaceae| Juglans (Juglans regia L. O] T )| Me|OL|II | Bm Asis 3 1
0 JTuma cepuenucra Abopu-
6. |Malvaceae |Tilia (Tilia cordata Mill,) O T| Me | MT | IT | Mop ren 36 | 17,5
TaBonra Bauryrra
7. Spirae (Spiraea Vanhouttei K| C [M-Kx| OL | IT | Mop. | ribpug | 12 | 6
(Briot) Zabel.)
Topo6uHa 3BuvaiiHa Abopu-
8 Sorbus (Sorbus aucuparia L.) fUp T | Me | OL | I | Mop. reH 8 4
SA6nyHs cafoBa Abopn-
% Malus (Malus domestica Borkh) i\ €| Me | MT | I | Mop. reH 1517
A6pUKOC 3BUYATHIIT Len-
10. |Rosaceae Armeniaca | (Armeniaca vulgaris O| C | Me | MT | IT | Mop. |TpanpHa| 14 | 7
Lam.) Asis
Bumns 3Buvaiina Abopu-
1. (Prunus vulgaris Mill) | T | Me | MT | II'| Mop reH 16| 8
Prunus Buimna AnoHcbKa, ca- q .
12. kypa (Prunus serrulata | 1 | C | Me | MT | II | Mop KHOHI?’ 1 10,5
! uTai
Lindl.)
Yepemxa 3BUYaiiHA Abopu-
13. Padus O T| Me | MT | IT | Mop 2 1

(Padus racemosa Lam.)

T€H
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Kien roctponucTuii Ab6opn-
14. (Acer platanoides L.) | T Me | MT | 1T | Mop. reH 24 |11,5
Sapindaceae Acer Hen-
Kien HecpaB>XHbO- TpanabHa
15. rrataHoBuit (Acer O| T | Me | MT | IT | Mop. | illis- 6 3
pseudoplatanus L.) IeHHa
€ppona
Hippocas I'pxkokamran 3Bu- bankan-
16. pp Aesculus vaitauit (Aesculus O T| Me | MT | IT | Mop. | cpkmit | 4 2
tanaceae . .
hippocastanum L.) -iB
Bysoxk sBuyaitHmii bajka-
17. Oleaceae Syringa Vs : K| T [M-Kx| OL | IT | Mop. | cpkmit | 8 4
(Syringa vulgaris L.) s
Catalpa Karanpna 6irHoHieBumHa I1H.
18. |Bignoniaceae P (Catalpa bignonioides | 1 | C | Me | OL | II | Bm. |Amepu-| 6
Scop. 3
Walt.) Ka
Ycporo 208

Ymoeni noznauenns: [ - oepeso, K - xyu, T - minesumpusanuii, C — ceimnoniobnuil, X-M - kcepomesopim, M-Kx — me3oxce-
poim, Me - me3zopim, Mop. — moposocmiiixuii, Bm - eidnocro moposocmitixuii, MT - mesompog, OL - onicompocp, I - nocyxoc-
MIUKUU.

Cepen fmocmipkeHUX BUJIB [eHApoIopM He3HAYHy IlepeBary MaloTb TiHeBuTpuBam (10
BUJIiB), [0 CTAaHOBUTH 56% Bif 3aranbHoi Kinbkocti Bupis. e Picea abies, Juglans regia, Tilia
cordata, Sorbus aucuparia, Prunus vulgaris, Padus racemosa, Acer platanoides, A. platanoides,
Aesculus hippocastanum , Syringa vulgaris, pemira € cBiTI0/M00HNMMA. 3TifHO aHa/i3y eKOIOTiYHOI
IPUYPOYEHOCTi 10 BOJIOTOCTi BCTAaHOB/IEHO, 0 83% BUAIB feHAPOQIOpK MapKy HajleXaTb [0
Me30(iTiB, AKi ZEMOHCTPYIOTh CepefiHIO TOTpedy y Bomosi. Takox y cKmazni ¢propu BUABIEHO IO
nBa Bupu Mesokcepoditis (Syringa vulgaris , Spiraea Vanhouttei) (11%) Ta oguH Kcepome3odirt
(Picea pungens f. Glauca) (6%). AHani3 gaHux rirpoMopd HeHAPOQIOPY MAPKY CBIAYUTH IIPO Ha-
ABHICTD Y IMIAPKY CHPUATIMBYX YMOB i3 JOCTAaTHIM PiBHEM 3BOJIOKEHHA IPYHTY, XapaKTepHUX JI/IA
Me30(piTHOI pOCIMHHOCTI. 3 ypaXyBaHHAM TpoQiuyHNX BUMOT, IlepeBakHa YacTuHA BUAIB (56%)
€ mezotpodamu (Picea abies, Tilia cordata, Malus domestica, Armeniaca vulgaris, Prunus vulgaris,
Prunus serrulata, Padus racemosa, Acer platanoides, A. pseudoplatanus, Aesculus hippocastanum),-
CepeSHbOBUMOIVBI POCIVMHMA 10 TOXVBHMX PEYOBVH, pelITa BUAIB — omirorpodu. BimbiicTs
OIMICaHVX BUAIB € Mopo3ocTiiikumu (89%) i muwe Catalpa bignonioides ta Juglans regia — Biz-
HOCHO MOPO3OCTiViKi, /I IKMX LIOpiuHO (iKcyBammcs siBUIa 0OMep3aHHs MOJIOLOrO UCTS Ta
IIaroHiB.

3Ha4YHY YaCTUHY POCIMHHOIO CK/IaJy MapKiB CTaHOBIATD iHTPOAYKOBaHi Bumy — 44% Bif 3a-
ranbHOI KinbkocTi. Cepen HuX — Picea pungens, Quercus rubra, Catalpa bignonioides (pogom 3 I1iB-
HiuHOI AMepukn), Aesculus hippocastanum, Syringa vulgaris (bankancpkuit miBocTpiB), Juglans
regia (CepenHboasiiicbkuii perion), Prunus serrulata (Slnownis, Kurait), Acer pseudoplatanus (Len-
tpanpHa i IliBgenna €spomna), Armeniaca vulgaris (LlentpanpHa A3is), pemra — abopureHHi. 3a
pesynbTaTaMy HayKOBMX OCTi/I)KEHb 3’1COBAHO, 1110 HallbinbIIe IHTPOZYKOBaHMX BUJIIB IAPKY
Mae MiBHiYHOAMepUKaHChbKe TOXO[ KeHHS.

Y Mexax JocmiiKyBaHoI Teputopii 6yo BusBIeHO 18 BUAIB [iepeB i YarapHUKIB 3araJbHOI0
KinbKicTio 208 ex3emIuiApiB. A OLiHKM BUJOBOTrO Pi3HOMAHITTA BUKOPUCTAHO iHAeKC Mapra-
necda, KNI BPaXOBYE KiZIbKiCTb TAKCOHIB i 3ara/IbHy YMCeNbHICTh 0COOMH y Bubipi. 3rifHo mpo-
BeJleHUX 0OpaxyHKiB, OTpMMaHO 3HadYeHHs iHfiekcy d = 3,18. Lle cBigumTh po nmoMipHmii piBeHb
BUIOBOTO Pi3HOMAHITTS, XapaKTepHMII 1/ YpOaHi30BaHUX 3e/IeHUX Haca/PKeHb i3 BITHOCHO cTa-
Oi7bHOIO eKOJIOTIYHOI0 CUTYAIL€O.

3icTaB/IeHHS OTPUMaHUX Pe3y/IbTaTiB 3 AHAJIOTIYHMMU JOCTI/PKeHHAMY y MexXax [Ipupiukoso-
ro mapky M. IlonraBu Bkasye Ha mofiOHui piBeHb pisHOMaHiTTA. Tak, 3a pesynbraTamy poboTn
Opnoscekoro O. B. (2024), y pisaux 3onax IIpupiukoBoro mapky ingexc Mapraneda KonmuBaBcs
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[0 MAaKCMMAQJIBHOTO IOKa3HMKa 1,35 3a7€5KHO Bifi €KOJOTiYHUX YMOB i CTYIIEHA peKpeaniiiHOro
HaBaHTa)KEHHA.

3 MeTOI0 O3€/IeHeHHs Ta Ypi3HOMaHITHEHHS CK/Iafy JeHAPOQIOpU MapKy MM IPOIOHYEMO
BIIPOBA/)KE€HHA TAKUX BUJIIB POC/INH, AKi CIPUATUMYTD MOJIMIIEHHIO €KOTOTiYHOTO CTaHy Tepu-
TOpii Ta HAZAAYTh €CTeTUYHOI IPUBAOGIMBOCTI. [l0 peKOMEHTOBaHYX /ISl BIPOBA/KEHHS B 03eJIe-
HEHHA BUJIB Ha/Ie)KaTh IIPEICTABHUKI POTY Yhuja. Hait6inpm NPpULATHUM IJI1 CTBOPEHHS IepeB-
HUIX Haca/pKeHb y MeXKaX Hace/leHNX NyHKTiB € Thuja occidentalis L., sixa mobpe BUTpUMY€E YMOBU
micekoro cepepgosuiia. llfono pony Tilia, To, okpim T. cordata, [OLiNTbHUM € TAKOXX BUKOPUCTAHHS
T. platyphyllos Scop. Lleit Bu BUPi3HAETHCA BICOKOIO 3[aTHICTIO 0 GOPMYBaHHS KPOHU, CTiliKic-
TIO /1O HM3bKUX TeMIeparyp Ta arMocdeproro 3abpynnenns. 1. platyphyllos BuABmnse nmifBuieny
JKUTTE3IATHICTD Y MICBKMX YMOBAaX i pifile ypaxkKyerbcA WKigHMKamu. JIa o3eeHeHHsa JOCITi-
IKyBaHOI TepuTOpii epeKTUBHUM Oyfe 3acTocyBaHHA Acer tataricum L., o XapaKTepusyeTbCs
BiJIHOCHOI0 HEBMOAT/IMBICTIO /IO BOIOTOCTI 11 POAIOYOCTi I'PYHTY, @ TAKOX BYICOKOIO TOJIEpaHTHIC-
TIO 10 3a0pyJHEHH: NOBITPA MWIOM. A. campestre XapaKTepU3yeTbCs BiTHOCHOIO II0CYXO0- i TIHbO-
BUTPUBAJIICTIO, MOPO3OCTIMKICTIO Ta 3ATHICTIO Kpallle IIePeHOCUTY 3aCONeHHA I'PYHTIB i mediruT
BOJIOTM IOPiBHAHO 3 A. platanoides. IlepcriekTMBHUM BUIOM i O03e/ieHeHHs Takox € Catalpa
speciosa Warder. 1]s1 pocnuHa BUpi3HAETHCA BUCOKOIO 3UMOCTIKICTIO, BiffHOCHOIO IIOCYXOCTili-
KiCTIO, X04a OTpeOye LOCTaTHBOTO 3BOJIOXKEHHA I'PYHTY. BoHa € cTiifkoio 1o aTMocdepHOro 3a-
OpyIZHEHHS, 110 pPOOUTD I IPUATHOIO /1A MOOAVHOKNX 200 IPYNOBUX IeKOPATYBHMX ITOCA/IOK Ha
Bigkputux pinaukax (Koxzo (Pen.), 2002).

[Inpoke 3aCTOCYyBaHHA Yy IEKOPaTMBHMUX Ta JIiCOMETIOPAaTUBHUX HACa/PKEHHAX YKpaiHU Mae€
Fraxinus lanceolata Borkh. 1leit Buj BUPiSHAETHCSA MBUAKUM POCTOM, IIOMipHOI BUOATTIMBICTIO
JI0 I'PYHTOBVX YMOB, a TAKOXX BUCOKOI0 MOPO30- 11 TOCYXOCTiiiKicTI0. B yMoBax ypbanizoBaHOro
cepefoBIIa BiH MEHIIE BPa)Ka€ThCA MIKIJHMKAMMI Ta IIPOABJIAE BUILY CTIMIKICTb IOPiBHAHO 3 iH-
LIVIMY TIPeACTaBHUKaMu popy Fraxinus.

BucHoBKN. Y pe3y/brati JOCTIIPKEHHs BCTAaHOBJIEHO, 110 AeHpodiopa napky «Ha Bpainkax»
y micTi IlonTasa npepcrasnena 18 BugamMm fepeBHUX i YaTapHMKOBUX POC/INH, 1110 HAJIE€XaThb [0
10 popuH i 15 popis. [Jominyrounmu € npencraBHUKY Bigginy Magnoliophyta, siki cranoB1ATS 90%
BiJ] 3ara/IbHOI KiZTbKOCTi BUJIiB. 3a BiJHOLIEHHAM JIO OCBIiT/IEHA cepef] KyIbTUBOBAaHUX BUJIB BU-
ABJICHO JIBi IPyIIN: TiHeBUTpUBaMuX (56%) Ta cBiTIOMIOOHNX (44%). 32 BOZTHUM pe>XMMOM Oinb-
1IiCTD AepeBHUX BB € Me3oditamu (83%), inmi mesokcepoditu (11%) Ta kcepomesoditu (6%).
AHaji3 BUMOITIMBOCTI 1O pOAIOYOCTI IPYHTY 3aCBifuMB, 0 56 % BUAIB HajIeXaThb 10 Me30TPOodiB.
6inp1IiCcTD TepeBHUX pocinH (89%) BiHECEHO 1O MOPO3OCTIKMUX, IO CBiAYUTH PO X ajanTo-
BaHICTb 10 KIIMaTMYHUX YMOB perioHy. brmspko 53% menppodmopy mapKy CTaHOB/ATH iHTPO-
RyKoBaHi Buy, 3pebinpioro 3 IliBHiYHOI AMepuKyM Ta iHIINX perioHiB i3 MOAiOHMM K1iMarToM,
II]0 3yMOBJIIOE IX YCIIIIIHY aJjanTaliilo B yMoBax ypbaHisoBaHoro cepefoBuina. Ingekc Mapraneda
(3,18) BKa3ye Ha BifHOCHO OaraTuit BUJOBMIT CKIa] JeHApodIopy 3a MOMipHOI YMCENTbHOCTI eK-
3eMIUIAPIB, L]0 3aCBiYy€E CIPUATINBI YMOBU JJIA CIIIBiICHYBaHHSA Pi3SHUX TAKCOHIB y MeXKaX MapKy.
Exonoriyna xapakrepuctuka penppodnopu mapky «Ha Bpainkax» cBiguuTh mpo paljioHanbHO
copMoBaHMII CK/IAJl fepeBHO-YarapHMKOBYX Haca/pKeHb, KU 3abe3nedye TpuBaje QpyHKIio-
HyBaHH:A B YMOBaX MiCbKOIO CepefloBMIA. 3allpOIIOHOBAHO NEPCIEKTVBHI BUAM /I IIOIOBHE-
HHS JIepeBHIX Ta KYLIOBUX HaCa/KeHb MapKy, 3okpema: Thuja occidentalis, Tilia platyphyllos, Acer
tataricum, Catalpa speciosa, Fraxinus lanceolata, Axi MaOTb BUCOKWIT aJalTalliIHNI IOTEHIIiaJI 1O
YMOB yp6aHi30BaHOTO CepeflOBUIIA, JeKOPATUBHY IPUBAOINBICTD.

Hennpodnopa mapky «Ha Bbpainkax» BUKOHY€e BaX/IMBi €KOJIOr0-Baieonoriuti GpyHKIil, cripn-
AX0YM IMOKPAIleHHIO MiKpOK/IIMaTy MiKpOPaliOHY, OYMIEHHIO IIOBITPs, 3SHMYKEHHIO IIIYyMOBOTI'O 3a-
Opy/HEeHHs Ta CTBOPEHHIO CIPYATIVBUX YMOB /IS peKpeallii HaceleHHS.
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THE DENDROFLORA ECOLOGICAL CHARACTERISTICS OF THE PARK ‘AT
BRAILKY” (POLTAVA TOWN)

Shkura T.!, Dyachenko-Bohun M.}, Rokotyanska V.!, Krasovsky V.2, Melnykov I'.
'Poltava V.G. Korolenko National Pedagogical University,
*Khorolskyi Botanical Garden

Abstract. In populated areas, green spaces, particularly trees, are extremely important for creating
a comfortable, safe and healthy living environment. Successful urban greening directly depends on
the proper selection of plant species. Not all species are suitable for urban environments, where
soils are often polluted and the air is saturated with harmful emissions from industrial enterprises,
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cars and dust. Therefore, species that are resistant to stress factors such as drought, gas pollution
and frost should be chosen for landscaping. The article analyses the results of the dendroflora
study of the park “At Brailky” in the town of Poltava. The species composition includes 18 species
with a total of 208 individual plants. The majority of the dendroflora belongs to the division
Magnoliophyta, comprising 90% of the total. Trees dominate in terms of life forms - 16 species,
while shrubs are represented by only two species. The ecological requirements of woody species
were analyzed in relation to environmental factors such as light, temperature, moisture availability,
and soil fertility. Based on light preference, the cultivated species were divided into two groups:
shade-tolerant (56%) and light-demanding (44%). Regarding moisture, the majority of species are
mesophytes (83%), followed by mesoxerophytes (11%) and xeromesophytes (6%). In terms of soil
fertility, over half of the species (56%) were classified as mesotrophs. Most of the species (89%) are
frost-resistant. The species diversity was assessed using the Margalef index, which was calculated
as 3,18, indicating a moderately high level of species richness in the park’s dendroflora. The study
highlights the significant ecological and valeological role of dendroflora in forming favorable
conditions for life in residential and public areas, providing recreation opportunities, purifying the
air, and reducing noise and vibration pollution.
Keywords: dendroflora, urbanized areas, anthropogenic factors, ecological characteristics.
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WINTER BIRD COMMUNITIES IN OAK AND PINE FORESTS
IN THE SOUTH OF THE FOREST-STEPPE ZONE

This paper presents the results of a study of wintering bird communities in oak and
pine forests in the Kharkiv region (North-eastern Ukraine). Research was conducted on
the National Park «Slobozhanskyi», located within the Krasnokutsk United Territorial
Community of the Bogodukhiv District in 2023-2025 and the National Park « Homilshanski
lisy» located within the Zmiiv United Territorial Community of the Chuhuiv District in 2024.
The transect-count technique was used for bird sampling. We registered 27 wintering bird
species. 12 species of birds were classified as dominant: Aegithalos caudatus, Parus major,
Poecile palustris, Sitta europaea, Regulus regulus, Certhia familiaris, Cyanistes caeruleus,
Poecile montanus, Dendrocopos major, Bombycilla garrulus, Corvus corax, Lophophanes
cristatus. Total diversity varied from 58,1 inds/sq.km to 350,4 inds/sq.km in pine forests and
from 100,1 inds/sq.km to 410,9 inds/sq.km in oak forests. No significant differences between
habitats, national parks and years in number of species, total community densities and
structure of communities.

Key words: wintering bird’s community, transect counts, pine forests, oak forests, national
park, forest-steppe zone.

Introduction. The Kharkiv region is located in the north-east of Ukraine, within the watershed
separating the Don and Dnieper basins. The northwestern part of the region belongs to the forest-
steppe zone (about 25% of the territory), the rest — to the steppe (M. Demchenko, & O. Demchenko,
1971). Zonal types of vegetation are upland broad-leaved mixed forests (upland oak grove), meadow
steppes and forb-fescue-feather-grass steppes. In addition to zonal types of vegetation, pine and
oak-pine forests, floodplain forests, swamp vegetation, floodplain forests, vegetation of open sands
and chalk outcrops are widespread (Alekseenko, 1971).

The avifauna of the Kharkiv region is considered well studied. Since the 19™ century, several
generations of ornithologists have collected rich material: long-term changes in the bird fauna were
traced, including the formation of the avifauna in forests, as well as the dependence of the fauna
composition on various factors. However, quantitative studies of the bird population in forests
began relatively recently, in the 80s of the 20™ century (Vergeles, 1993). Since then, data have been
obtained on the bird population of various forest types: upland, floodplain and ravine oak groves
(Vergeles, 1993; Atemasova, Atemasov, Devyatko, & Chernikov, 2005; Atemasov, Atemasova,
Devyatko, & Goncharov, 2010; 2016; Atemasov, Atemasova, Devyatko, Lysenko, & Goncharov,
2011), pine forests (Lisetskiy, & Fedorov, 1979; Vergeles, 1993; Stegniy, & Palval, 2007; Atemasov,
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& Atemasova, 2024). Most of these studies were conducted during the nesting period; the number
of works devoted to the study of wintering forest birds is very small (Vergeles, 1993; Atemasov,
Atemasova, Goncharov, & Devyatko, 2008). Meanwhile, the winter season is of great importance
as a regulator of bird population numbers and community composition (Fretwell, 1972; Williams,
Henry, & Sinclair, 2015; and others). Wintering birds have been considered sentinels of climate
change due to their well-studied metabolic capacities and ability to survive and adapt to winters
(Prince, & Zuckerberg, 2015).

This paper aims to examine the patterns of wintering bird species diversity in oak and pine
forests in the two national parks in Kharkiv region.

Materials and methods. The study was conducted in two national parks located in the Kharkiv
region:

National Park «Homilshanski lisy» (N49°35', E36°20"). The park is located in the Chuhuiv
district of the Kharkiv region (Ukraine). The area is 14138,8 hectares. The park was created with
the aim of preserving, reproducing and rationally using typical and unique forest-steppe natural
complexes of the Siverskyi Donets River valley. Broadleaf forests (maple-ash-linden oak groves)
grow on the high right bank of the Siverskyi Donets River. Pine forests and subors predominate on
the third sandy terrace of the left bank of the river. Floodplain forests (birch bark-maple oak grove)
are most typical for the floodplain, as well as poplar, willow and alder groves.

National Park «Slobozhanskyi» (N50°04', E35°14"). The park is located in the Bogodukhiv
district of the Kharkiv region. The park area is 5244 hectares. The park is located on the left and
right banks of the Merla River and at the confluence of the Merla and Merchik rivers. Forest natural
complexes prevail in the park. Oak forests are widespread on the right bank of the Merla River, and
natural and artificially planted pine forests on the left bank. Alder and birch swamp forests grow in
the depressions of the relief.

The wintering birds were censused using a transect method. Six transects were used, three in
each park. The length of each transect was 5 km. In Slobozhanskyi park, surveys were conducted
in the pine forest (transects «Pine 1» and «Pine 2») and oak grove («Oak») from 2023 to 2025,
in “Homilshanski lisy” - in the oak grove of the protected area («Oak_zap»), in the oak grove of
the recreational area («Oak_recr»), and in the pine forest in the economic area («Pine») in 2024.
To obtain data on species composition and density, the Hayne-Ravkin transect method was used
(Ravkin, 1967, 1986; Vergeles, 1994). When using separate recalculation, all individuals are grouped
according to the following intervals, depending on the detection distance: 1) from 0 to 12,5 m to
the counter, 2) from 12,5 to 25 m, 3) from 25 to 50 m, 4) from 50 to 100 m, 5) from 100 to 250 m,
6) over 250 m. The population density is calculated for each species separately by distance intervals.
The following formula is used for the calculation:

40n, +20n, +10,, +5,, +2n,; + 0,51,
L

where D, is the population density of the i-th species, individuals/km?,

n, is the number of individuals of the i-th species encountered in the j-th interval (j=1,2,3, ..., 6),

L is the length of the transect, km.

Dominant species were defined as comprising 10 % and more of all individuals of all species
recorded (Kuzjakin, 1962).

Shannons diversity index, Simpson diversity index, and Buzas and Gibson’s evenness were used
to characterize the diversity and evenness. PAST 5.0.2 software was used to calculate the indices
(Hammer et al., 2001). Non-parametric tests (PERMANOVA) were used to test differences between
years and habitats. Statistical processing was carried out using R 4.4.2. The vegan package (Oksanen
et al., 2025) for R was used for analysis.

Results and discussion. Transect censuses of wintering birds were conducted in the territory
of two national parks located in the Kharkiv region (north-east of Ukraine). In National Park
«Slobozhanskyi», counts were conducted along three 5 km transects in 2023-2025. The first
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transect was in a pine forest on the territory of the Volodymyrivskyi department. The terrain
along the transect is highly mosaic; along with pine areas of different ages, there are birch groves
and overgrown forest lakes. The second route is also located in the Volodymyrivskyi department.
The transect includes pine areas of different ages and, in small numbers, oak groves. The third
transect was in an oak grove on the territory of the Parkhomivska department. In the National
Park «Homilshanski lisy», counts were also conducted along three 5 km routes in 2024. The first
transect passed through an oak grove in the recreational zone of the park, the second - through an
oak grove in the protected zone (both — Koropovsk department), the third - through a pine forest
in the economic zone of the park (Zadonetske forestry).

A total of 27 bird species were recorded. Systematics and nomenclature of bird species follow
IOC World Bird List (Gill et al., 2024). The number of species detected in each census varied from
5 to 16. Twelve species were classified as dominant: Aegithalos caudatus (registered in 10 out of
12 counts), Parus major (8), Poecile palustris (5), Sitta europaea (4). Also on the list of dominants
— Regulus regulus, Certhia familiaris, Cyanistes caeruleus, Poecile montanus, Dendrocopos major,
Bombycilla garrulus, Corvus corax, Lophophanes cristatus. The number of dominant species in each
count varying between 2 and 5.

21 species were recorded in pine forests. Seven species were classified as dominant: Corvus
corax, Poecile palustris, Poecile montanus, Parus major, Aegithalos caudatus, Regulus regulus,
Lophophanes cristatus. 20 species were recorded in oak groves. Seven species were classified as
dominant: Dendrocopos major, Bombycilla garrulus, Poecile montanus, Cyanistes caeruleus, Parus
major, Aegithalos caudatus, Sitta europaea, Certhia familiaris.

Total diversity varied from 58,1 inds/sq.km to 350,4 inds/sq.km in pine forests and from
100,1 inds/sq.km to 410,9 inds/sq.km in oar forests (Tables 1, 3). No significant differences between
habitats, national parks and years in number of species, total community densities and structure
of communities (PERMANOVA, p>0,05). Shannon’s diversity index varied from 1,488 to 2,051 in
pine forests and 1,713 to 2,247 in oak forests. Simpson’s diversity index varied from 0,717 to 0,842
in pine forests and from 0,811 to 0,863 in oak forests. Evenness varied from 0,384 to 0,886 in pine
forests to 0,487 to 0,653 in oak forests (Tables 2.4).

The bird density in Slobozhanskyi park is higher than in National Park «Homilshanski lisy».
Also, the density in oak groves is higher than in pine forests, although in some years (2024) the
opposite is observed. The data obtained generally correspond to the data obtained earlier in the
Kharkiv region or in other regions of Ukraine. Thus, the bird population density in the forests of
the Kharkiv region in the late 80s - early 90s was: in pine forests — from 181 to 262 inds/sq.km, in
oak groves — 234 inds/sq.km (Vergeles, 1993), in the forests in the west of Ukraine: in pine forests
from 177 to 441 inds/sq.km, in oak groves from 254 to 414 inds/sq.km (Huziy, 2006).

Table 1
Density of bird species in winter in 2024
Species Slobozhanskyi Homilshanski lisy

Pine 1 Pine 2 Oak Qak_recr Oak_zap Pine
Accipiter nisus 8,0
Buteo lagopus 0,4 0,4
Dryobates minor 8,0 2,0 1,0
Dendrocopos major 1,0 1,0 6,0 20,4
Dryocopus martius 0,4 0,5 4,0 1,2 0,2
Corvus cornix 2,0
Corvus corax 1,3 1,5 0,5 8,1 0,1 16,1
Bombycilla garrulus 2,0 5,0 20,0
Poecile palustris 20,0 16,0 28,0 28,0 8,0
Poecile montanus 16,0
Cyanistes caeruleus 16,0 2,0 12,0
Parus major 57,0 28,0 11,0 4,4 9,0 8,0
Aegithalos caudatus 124,0 80,0 40,0 22,0
Regulus regulus 48,0 16,0
Sitta europaea 4,0 8,0 25,8 27,0 20,0
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Certhia familiaris 2,0 2,0 20,0 16,0 16,0 4,0
Turdus viscivorus 6,0 1,0 5,0
Coccothraustes coccothraustes 2,0
Pyrrhula pyrrhula 4,4 2,0 1,4 0,5
Carduelis carduelis 1,0
TOTAL 309,1 165,0 100,1 105,6 134,7 58,1
Table 2
Characterization of winter bird communities in 2024
Parameters Slobozhanskyi Homil’sha forests
Pine 1 Pine 2 Oak Oak_recr Oak_zap Pine
Taxa_S 13 13 12 14 9 5
Simpson_1-D 0,772 0,717 0,807 0,857 0,811 0,750
Shannon_H 1,841 1,713 1,882 2,187 1,771 1,488
Evenness_e/H/S 0,485 0,427 0,547 0,636 0,653 0,886
Table 3
Density of bird species in winter in Slobozhanskyi park in 2023-2025
Species Pine 1 Pine 2 Oak
2023 2024 2025 average |2023 2024 2025 Average [2023 2024 2025 average
Accipiter nisus 8,0 2,67 + 2,67
Buteo lagopus 0,4 0,13+£0,13 2 0,67 +0,67 0,4 5,0 1,80+ 1,60
Dryobates minor 8,0 8,0 533+2,67 2,0 0,67 £ 0,67| 0,4 0,13+ 0,13
Dendrocopos major 8,0 80 533267260 10 8 1BO7F L7010 193 12427
7,45 5,75
Dryocopus martius 2,0 04 0,1 0,83+0,59 0,5 04 030+0,15 4,0 4,0 2,6 3,54+0,46
Picus canus 1,8 1,0 0,93 +0,52
Garrulus glandarius 80 0,0 2,0 3,33+£2,40| 54 4 3,13+1,62 1,3 0,42 +0,42
Corvus corax 04 1,3 2,5 1,40+0,61| 0,4 1,5 1 097+0,32| 0,1 0,5 04 0,33+0,12
Bombycilla garrulus 2,0 0,67 +0,67| 0,1 5,0 1,70 £ 1,65
Periparus ater 2,0 0,67 +0,67| 8,0 2,67 + 2,67
Lophophanes cristatus | 80,0 226662;

. . 25,33+ 30,00 + 30,75 +
Poecile palustris 8,0 20,0 48,0 2%)10%5+ 10,0 16,0 64 }L7609+ 28,0 28,0 36,3 275
Poecile montanus 44,0 16,0 Uo7 144,0 14,67 + 4,0 1,33 + 1,33

11523§6+ 2540%7+ 19,67 +
Cyanistes caeruleus 24,0 16,0 6,0 5’21_ 22,0 44 lé 70_ 32,0 2,0 250 U
. 36,80 + 49,60 + 63,33 +
Parus major 34,0 57,0 194 9(1500%4+ 108,0 28,0 11 9%90%1+ 94,0 11,0 85,0 62163%0+
Aegithalos caudatus 84,0 124,0 80,0 3%4()%5+ 80,0 80,0 110 21503%0+ 84,0 100,0 31,01
Regulus regulus 48,0 48,0 16,00 20,0 16,0 40 742
Troglodytes troglodytes 12,5 4,17 £ 4,17
Sitta europaea 2,0 40 2,0 2,67+0,67 6,0 8,0 16,4 103’1139i 61,9 25,8 35,1 4?(’)9;;
Certhia familiaris 8,0 2,0 70 567186/ 4,0 2,0 4 3,33+0,67| 30,0 20,0 40,0 305’07(,)7i
Turdus viscivorus 1,0 0,33 +0,33 6,0 4 3,33+1,76 1,0 6,3 2,42+1,94
Turdus pilaris 8,0 2,67 2,67
Pyrrhula pyrrhula 4.4 1,47 + 1,47| 2,0 2,0 1,33 £ 0,67 0,1 1,4 16,3 5,92 +5,18
Carduelis carduelis 0,4 0,13+0,13 25,0 8,33 +8,33
Spinus spinus 8,0 2,67 + 2,67
282,10 + 272,50 + 292,10 +
TOTAL 350,4 309,1 186,8 4912 343,8 165,0 308,8 5471 365,4 100,1 410,9 96.91
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Table 4
Characterization of winter bird communities in Slobozhanskyi national park in 2023-2025
Habitat Year Taxa_S Simpson_1-D | Shannon_H Evenness_e"H/S
Pine 1 2023 13 0,842 2,051 0,598
2024 13 0,772 1,841 0,485
2025 15 0,737 1,750 0,384
Pine 2 2023 14 0,817 2,025 0,541
2024 13 0,717 1,713 0,427
2025 13 0,790 1,854 0,491
Oak 2023 15 0,813 1,988 0,487
2024 12 0,807 1,882 0,547
2025 16 0,863 2,247 0,591

Conclusions. In this study, we analyzed the results of quantitative censuses of wintering birds
in pine and oak forests conducted in two national parks. A total of 27 bird species were recorded,
with densities ranging from 58,1 individuals per square kilometer to 410,9 individuals per square
kilometer. No significant differences between habitats, national parks and years in number of
species, total community densities and structure of communities.
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YIPYIIOBAHHA 3IMYIOUMX IITAXIB COCHOBUX TA YBOBUX JIICIB IIIBOHA
JIICOCTENOBOI 30HU

A. A. Aremacos, T. A. AremacoBa

XapkiBcpkmil HallioHaIbHMIL YHiBepcuteT imMeHi B. H. Kapasina
Hauionansuuit npupopsuit napk «Crno60XaHChbKui»

Y crarTi HaBeeHO pe3y/IbTaTy HOCTIIKeHHs YIPYIIOBaHb 3VIMYIOUMX IITaXiB y JyOOBUX Ta cO-
CHOBUX jricax XapkiBcbKoi o6macti. Jocmimkenns npoBogunn ua tepuropii HIIIT «CroboxxaH-
CBbKUTI», pO3TALIOBaHOTO B Meax KpacHokyTcpkoi 06’eHanol TepuTopianbHoi rpomayu boroxy-
XiBcpKoro paitony y 2023-2025 pp. Ta HIIIT «[ominbiraHchKi micn», po3TalllOBaHOTO Ha TEPUTOPII
3miiBcpkoi OTT YyryiBcbkoro paitony y 2024 p. [l kinbkicHux o671iKiB nnTaxiB BUKOPUCTOBYBa-
TV TpaHCeKTHMII MeTol. Hamu 3apeecTpoBaHo 27 3MMYIO4YMX BU/IIB IITaxiB. []o mepestiky JoMiHaH-
TiB BK/II04eHO 12 BupiB nraxiB: Aegithalos caudatus, Parus major, Poecile palustris, Sitta europaea,
Regulus regulus, Certhia familiaris, Cyanistes caeruleus, Poecile montanus, Dendrocopos major,
Bombycilla garrulus, Corvus corax, Lophophanes cristatus. 3arasbHa 1jibHicTh 3MiHIOBaIacs Bif
58,1 ex3./kB.KM [0 350,4 €K3./KB.KM y COCHOBUX nmicax i Bif 100,1 ex3./kB.kM 10 410,9 €K3./KB.KM y
ny6oBux micax. Hemae nocToBipHMX BifMiHHOCTEN MK TUIIaMu JTicy, HalliOHaIbHUMY HapKaMyu
Ta POKaMM 100 KiZTbKOCTI BU/IiB, 3ara/IbHOI IIII/IbHOCTI Ta CTPYKTYpM YIPYIIOBaHb.

Kntouo6i cnoea: yepynosanus 3umyouux nmaxis, Mapupymui ooniku, cocHosi nicu, 0ibposu,
HAUIOHAILHUTE NAPK, 1iCOCMEN08a 30HaA.
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BAPIABEJIBHICTDb CEPOEBOI'O PUTMY: CYHACHI
HIOXOOV TA IEPCIIEKTVIBY BUKOPVICTAHHSA Y
CIIOPTI, MEOUMIINHI TA BIOJIOTTI

Ynpooosx ocmanHix pokis cnocmepieaemuvcs cmpimke 3pocmanHs inmepecy 00 3acmo-
CYBAHHA HEIHBA3UBHUX MeM00i6 OUIHKU PYHKUIOHATLHO20 CIAHY 0P2aAHI3MY 6 MeOUUUHI,
cnopmi ma npogecitiniti disimorocmi. OOHUM i3 NPOBIOHUX THCMPYMEHMIB MAK020 MOHI-
mopuney € ananis eapiabenviocmi cepuesozo pummy (BCP), ujo sidobpascae epexmus-
HiCMb Ma HANPYHeHICMb Pe2yNAMOPHUX CUCEM, pideHb pi3ionoziunoi adanmayii ma pe-
aKyilo opeamismy Ha HasawmaxcenHs. Y cmammi npeocmassnieHo 020 Cy4acHUx ysaeneHv
npo memoodonozito ananizy BCE 30kpema uacosi, zeomempusmi, cnekmpanvHi ma Heminitini
memoou. Onucano nepesazu ti 00MeNeHHT KOHHO20 3 Ni0X00i6, OKPecneHo BUMO2U 00 STKOC-
mi peecmpayii cuzHALY, ANAUBICIb CIMAHOAPMUIAUIT YMOB OOCTIIONEHHS Ma BPAXYBAHHS
308HIUHIX YUHHUKIB, SKI MOXCYMb BNAUBAMU HA 00CMOBIPHICMY pe3ynvmamis. 3HauHy
yeazy npuoineHo MOMAUBOCMAM NPaKmuuHozo 3acmocysanns BCP y cnopmi 0ns moHi-
mopuney adanmauii 00 Pi3uuH020 HABAHMANEHHS, OUIHKU CMaHy 6i0H08/IEHHS ma 3a-
nobizanns nepemperosarocmi. IToxaszano, w0 adanmayis 00 PisuuH020 HABAHMANEHHS
CYNPOBOOHYEMBCA IMIHAMU Y YACOBUX, CNEKMPATIbHUX A 2e0MEMPUHHUX NAPAMEMPAX
BCP, 30xpema niosuwerHam SDNN, RMSSD, HF nomysxrocmi ma SD1. HazonouieHo, w40
BCP € mynomuoucyuninapHum iHcrmpymeHmom, epeKmusHuUM y Kapoionoeii, ncuxogizio-
710211, CHOPMUBHIT HAYUi Ma MeOUYUHi npayi. Y crmammi y3azanvHeHo cy4acHi 0aHi w000
npakmuuroi yinnocmi noxkasnuxie BCP 0na moHimopuHey ¢yHKUioHanoHozo cmauy -
OUHU 8 OUHAMIL.

Kntouoei cnosa: sapiabenvricmo cepuesoeo pummy, QisutHe HA6AHMANEHHS, MOHIMO-
puHe, adanmauis, pe2ynAAmopHi CUCeMU.

YIpomoBX OCTaHHBOTO AECATWIITTS 3POCTA€E iHTepec /1O HeiHBa3MBHOTO MOHITOPUHTY (YyHK-
I[iOHa/IBHOTO CTaHY OpraHi3My mij 4ac isyHuX i ICUX0eMOLiIHMX HaBaHTaXeHb. OuH i3 mpo-
BifIHMX METOJIiB TAKOTO KOHTPOJII0 — aHasIi3 BapiabenbHOCTi cepueBoro putMmy (BCP, anri. HRV),
AKUI BifoOpakae HaIIPY>KEHICTb PeryiiTOPHUX CUCTEM Ta IIpOLecu afjlanTalii opraHiamy -
AVHY [0 HaBaHTaXeHb. Y MeguuyHi aHanis BCP noB’s3yIoTh i3 migBUIeHNM PU3MKOM CepIieBO-
CYAVHHUX YCK/IAQJHEHb i IOPYyIIEHHAM aKTUBHOCTI PerylATOPHUX CUCTEM B YMOBAX CTpPeCy 4u
saxBopioBaHb (Shaffer, & Ginsberg, 2017; Kim, Cheon, Bai, Lee, & Koo, 2018). Y cnoptusHiit ¢isi-
onorii focnimxkeHHsa BCP mmpoko 3acTOCOBYETbCA /1A KOHTPO/IIO HABAHTA)KE€HHs, BilHOBIEHHA
it aganranii (Laborde, Mosley, & Thayer, 2017; Park, & Thayer, 2014). Onnax cdepa BUKOpUCTaHHA
ananisy BCP He o6MexyeTbcs muile crioptoM abo kappionoriero. Came TOMy Liell OITISIL Ma€ Ha
MeTI IIpOaHai3yBaTy Cy4YacHi 3HAHHS IIPO METOAY aHa/i3y, MOXK/IMBOCTI iIHTepIpeTallil Ta IpakK-
TUYHEe 3aCTOCYBaHH: nokasHukiB BCP B MepnipuHi, ciopti Ta 610710TiYHIX JOCTIIKEHHX.
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Bapia6enbHictp cepreBoro putrmy (BCP) — meron HeiHBasiiiHOI OLiHKM (YHKIIIOHATBHOTO
CTaHy OpraHi3My, 0 0a3yeTbcs Ha peecTpalil Ta aHaIi3i OCTiZOBHOrO psARY KapiioiHTepBaiB
(RR inTepBaniB). TpuBanicte RR iHTepBaiB HailyacTille BU3HAYAIOTh 3 BUKOPUCTAHHSM €JIeK-
Tpokappiorpadiuynux uu ¢portomnetnsmorpadivaux Metopuk (Lisun, & Uhlev, 2020; Sundas et al.,
2025). PekoMeHAYIOTh BUKOPMCTOBYBATH 5-XBWINHHI 4 24-TOAVHHI 3alIMCH, IPU IIbOMY HOPMMU
ta nokasuuky HRV s 3anuciB HeojHaKoBi, HOPiBHAHHA iXHiX MoKasHUKiIB HekopekTHe (Shaffer,
& Ginsberg, 2017; Sundas et al., 2025).

Ha BapiabenbHicTb PUTMY BIUIMBAIOTbh BiKOBi Ta CTaTeBi BiJMIHHOCTi, T€HeTUYHI YMHHUKY,
piBeHb (isMYHOI aKTMBHOCTI, B)XMBAHHS aJIKOTONI0 YM MeJUKAMEHTIiB, TIOTIOHOMA/TIHHSA, 4ac
1o6u, MONIOKEeHHS Tia Iij 4ac peectparii, Temn guxaHHA Towo (Damoun, Amekran, Taiek, &
Hangouche, 2024; Lundstrom, Foreman, & Biltz, 2022). Crangaprusanis ymos peectpanii BCP
(TpMBaIiCTh, MOJIOXKEHHA Ti/Ia, BUMOTH JO 30BHIIIHIX YMOB KOHTPO/Ib JVIXaHH: TOIIO) OMMCAHA Y
6araTbox peKoMeHpalisax Ta myomikaniax (Damoun, Amekran, Taiek, & Hangouche, 2024; Heart
rate variability 1996; Sassi et al., 2015; Shaffer, & Ginsberg, 2017). [l To4HOTO aHani3y HeobXif-
Hi BucokovyactoTHi EKI-3amucy, cydacHi nopraTuBHi Ipuctpoi (6pacnery, cMapT-rOfMHHNIKMN)
O BUKOPMCTOBYBaT! 3 obepexHicTio (Sammito et al., 2024; Vovkanych, Boretsky, Sokolovsky,
Berhtraum, & Kras, 2020; 2021).

Jna ananisy BCP 3acTOCOBYIOTb TaKi Tpynu MeTOfiB: METOAY CTATMCTMYHOTO aHami3y (time
domain methods, MeTopy yacoBoro aHanisy), reomeTpuuHi MeToaM aHa i3y (geometrical measures,
BapialjiliHa IyJIbcOMeTpis1), CleKTpanbHi MeToxu aHanisy (frequency domain methods), metonu
HestiHilHOTO aHanisy (Aubert, Seps, & Beckers, 2009; Task Force, 1996a, 1996b; Lisun, & Uhleyv,
2020; Sundas et al., 2025, Shaffer, & Ginsberg, 2017). MeTtox yacoBoro aHani3y nojusarae B 06po6ui
CTAaTUCTUYHMMI METOZaMM IIEBHMX MacuBiB nocnifoBHuX RR iHTepBaniB i BU3HaYeHHi Mipu IX
KOJIBaHb Ha OCHOBI TaKMX ITOKasHUKIB, Ak RMSSD (xkBafpaTHuil KOpiHb CyMM pi3HMIb ITOCTIi-
mosHoro psany RR inrepsanis), SDNN (cranpgaprHe BigxnnenHa NN intepsanis RR) Ta inmmx.

Y reomerpuyHuX MeTOAAX BMBYAKThH 3aKOHOMipHOCTI posnopiny RR intepsanis. Ha ocHOBI
KpUBOI po3nofiny (ricrorpamu) BU3Ha4a0Th i OCHOBHI okasHuku: Mo (Mona), AMo (ammmitypna
mozn), MxDMn (BP, Dx, AX - Bapianiitauit posmax) ta IH (SI - iHfexc Hanmpy>keHHS, cTpec-
inpgexc) a6o RR tri index (HRV Ti - tpuanrynapumit ingekc). Meron xopensAniitHoi purMmorpadii
nossrae y rpagiuHoMy Bino6pakeHHi IIOC/IiJOBHNX Map KapAioiHTepBaliB y ABOBUMIpHIil KOOp-
AVHATHIA wromyHi. YTBopenmit rpadik Ilyankape (ckareporpama) mae popmy eninca. Busnava-
10Tb nokasHuK W (SD1, mmpuHa ocHOBHOTO erinca ckateporpamn), L (SD2, noBxnHa 0CHOBHO-
ro ejimnca ckareporpamn), S (IUIola OCHOBHOTO ejtinica ckareporapamu) touo. [padik [Tyankape
PO3ITIAAIOTH AK Bi3yabHMIT iIHCTPYMEHT Y HenliHilHuX MeTofax aHanisy BCP (Sundas et al., 2025).

CriekTpanbHMII AHAJIi3 I03BOJIAE KiIbKICHO OL[iIHUTY Pi3Hi 4acTOTHI cKnaioBi konnBanb BCP ta
rpaivHO IpeaCTaBUTH CIIiBBiTHOLIEHHS Pi3HNX KOMIIOHEHTIB cepueBoro purmy (Lisun, & Uhlev,
2020; Sundas et al, 2025; Shaffer, & Ginsberg, 2017; Aubert, Seps, & Beckers, 2003; Stauss, 2003;
Thayer, 2002). ITpy KOpOTKUX 3amycax BU/IAIOTH TPYU TONOBHI CIIEKTpaTbHi KOMIIOHEHTI: BUCO-
xovactoTHi (High Frequency - HF), anskouacrortHi (Low Frequency - LF) Ta ny>xe HU3bKOYac-
totHi (Very Low Frequency - VLF) konuBaHH:A. BUminAoTh TakoX yIbTpaHN3bKOYACTOTHI KO-
BaHHA (Ultra Low Frequency — ULF). 3mian HF xonuBaHb MOB’A3y10Th 3 BaryCHOI aKTUBHICTIO,
IIOXOJPKEHHA HIINX KOMITIOHEHTIB crieKTpy BCP € KoMmekcHuM Ta gucKyciitiuM. BiporigHo, mo
nokasHMK LF xapakrepusye nepeBakHO CTaH BIUIMB CMMIIATUYHOrO Bipginy. Ilotyxnicte VLF
1IOB’s13aHa 3 akTUBHIcTIO BuIuX Bigxinis IIHC ta piBHEM IcuxoeMoliiiHOrO Hallpy>KeHHS.

o metopnis HenminiitHoro ananisy BCP nHanexars rpadik Ilyankape, neTpengoBaHuit aHamuis
¢nykryanint (DFA), entpomniiianit aHanis i pexypenTHi giarpamu (Nayak et al., 2023; Sundas et al.,
2025). DFA onintoe ¢nykryanii RR iHTepBaiB y pisHnx MacimTabax, a eHTpOIiiiHi MEeToay — He-
PEryIApHICTD PUTMY, 3HMYKEHHA AKOI CIIOCTEpIra€TbcA Ipy naTonoriax. Haityacrime sactocoBy-
I0Tb alIpOKcMMOBaHy eHTpomnio (ApEN) ta enrpomniro Bubipku (SampEn), siki kinbkicHo Bigo6pa-
YKAIOTh CKIAJHICTD i epe6ayyBaHicTh 4acOBMX pANiB. AHaJIi3 peKypeHTHUX AiarpaM JJO3BOJIIE
BUSABUTY IIOBTOPIOBAHI ITaTepHM Ta O0UNMC/IUTY TOKA3HUKY, AK-0T getepMiHism (DET) i maminap-
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Hictb (LAM). I1i MmeTogu 0co6/muBO epeKTUBHI Py HASABHOCTI IIYMiB Ta HECTALliOHAPHOCTI CUT-
Hairy (Sundas et al., 2025).

[ oninky BIMBY QisMYHNMX HaBaHTa)KeHb HA OPraHi3M CIIOPTCMEHIB BUKOPUCTOBYIOTb I10-
xasHuky BCP, orpumani pisuumu mertopmamu. Ilif gac rocrporo ¢dismynoro crpecy Bapiabennb-
HICTb PUTMY 3HVDKYETbCA Yepe3 aKTUBALII0 CUMIIATUYHOI Ta IPUTHIYEHHA ITapacMIIaTUYHOI pe-
rynanii (Storniolo, Correale, Buzzachera, & Peyré-Tartaruga, 2025; Yang, Ma, Liang, Shi, & Wang,
2024). [Ticns HaBaHTa)KeHH: Bapiabe/IbHICTh 3pOCTA€E 3aBIsKM BiJHOBIEHHIO TAPACKMITATHYHOTO
TOHYCy. BogHouac TpuBasa ajjanTanis o ¢isMYHNX HaBaHTAXXEHDb CYIIPOBOIPKYETHCA HAPOCTAH-
HSIM 3arajbHOI BapiabenbHOCTI pUTMY Ta 301/IbIIEHHAM MMapacUMIIATMYHUX BIUIVMBIB HAa PUTMIiYH]
nponecu (Aubert, Seps, & Beckers, 2003; Plews, Laursen, Stanley, Kilding, & Buchheit, 2013; Kova-
lenko, & Kudii, 2016; Prinsloo, Rauch, & Derman, 2014). 3okpema, 3a gaHuMU 6araTbox aBTOPIB,
ajanranis 1o GisMYHMX HaBaTa)XeHb CYIPOBOMKYIOTHCS 30i/IbIIEHHAM TPUBAIOCT] KapAioiHTep-
BasiB, migsuiieHHsAM SDNN, RMSSD (a takox Ln RMSSD) ta pNN50 (Aubert, Seps, & Beckers,
2003; Plews, Laursen, Stanley, Kilding, & Buchheit, 2013; Dong, 2016; Sandercock, & Brodie, 2006;
Sandercock, Gavin, & Bromley, 2005; Borresen & Lambert, 2008; da Silva, de Oliveira, Silveira,
Mello, & Deslandes, 2015; Yang, Ma, Liang, Shi, & Wang, 2024; Storniolo, Correale, Buzzachera, &
Peyré-Tartaruga, 2025) CHOPTCMeHIB y CTaHi CIIOKO0. 3MiHM [TOKa3HUKIB CIIEKTPATIbHOTO Ta reo-
METPUYHOTO aHaTi3y IPOSB/IAIOTHCSA Y 301/IbILIEHH] 3aTa/IbHOI IIOTYXKHOCTI CIIEKTPY Ta Ii/jBUIIIEH-
Hi moty>xnocti HF xonmmBanb (Aubert, Seps, & Beckers, 2003; Bellenger et al., 2016; Sandercock,
& Brodie, 2006; Sandercock, Gavin, & Bromley, 2005; Borresen & Lambert, 2008), 3Hy>keHHi mo-
tykHOCTi LF xonuBansb (da Silva, de Oliveira, Silveira, Mello, & Deslandes, 2015) Ta 36inburenHi
crnisBigHomenHsa LF/HF (Dong, 2016) a takox SD1 (Bellenger et al., 2016). Buxopucranus ¢pyHk-
11{OHaIBHMX IIPOO BUABNIIO, IO I/I TPEHOBAHMX CIIOPTCMEHIB XapaKTepHe 3HaYHe ITiBUICHHS
HRR (mBupkocti Hapoctanua YCC) mif yac HaBaHTa)XeHb Ta noMipHe migBumieHHAM RMSSD,
HE, SDI micna ¢isnunux HaBanTaxeHb (Bellenger et al., 2016). 3mian BCP nosBonaioTh mpo-
aHaji3yBaTy JVMHAMIKY afanTallil Ta BiJHOBHI IIPOLIECH IIIC/IA PiSHUX HAaBaHTaXKeHb, 30KpeMa Cu-
JIOBUX Ta TpeHyBaHb Ha BuTpuBaiicth (Addleman, Lackey, De Blauw, & Hajduczok, 2024), sxi
MarThb cBOi ocobmuBocTi BBy Ha BCP. Byno craHoBIIeHO, 1110 BUCOKOIHTEHCUBHI iHTepBajIbHi
TpPeHYBaHHS BUK/IMKAIOTh HaiOinbii sMiny nokasuukiB SDNN, RMSSD ra LF/HE cunosi Ha-
BaHTa)KEHH: Hal0i/bIIO0 MipOI0 BIUIMBAIOTh Ha MOTYXHicTb HF criekTpy, a KoM6iHOBaHi TpeHy-
BaHHA Ha NOTyXHicTb LF xomuBanb (Yang, Ma, Liang, Shi, & Wang, 2024).

[Toxasaukyu BCP MOXyTb BUKOPUCTOBYBATMCh 3 METOI OLIiHIOBAHHS PO3BUTKY BTOMM IIif
BIVIMBOM (Pi3VYHUX HAaBaHTa)KeHb. Y AKOCTi KPUTEPil0 BTOMM OKpeMi aBTOPM IPOIOHYIOTH BU-
kopuctoByBaty nigsuieHHa YCC cnokoro, sMinn RMSSD Ta 3MiHM ITOKa3HUKIB CIIEKTPa/IbHO-
ro aHamisy — sHwkeHHA TP ta HF rta 36inbmenns cnisBigHomennsa LF/HF (Bosquet, Merkari,
Arvisais, & Aubert, 2008; Schmitt et al., 2013, Barrero, 2019, Schmitt et al., 2015). Bognou4ac ananmis
nokasHykis LE, HF ta HR y npoueci po3BUTKY BTOMU CIIOPTCMEHIB JO3BOIMB IIPUITYCTUTH Ha-
SBHICTD Ki/IbKOX «ITpodi/iiB» 3MiH BkazaHuX Bulie napameTpis (Schmitt et al., 2015, 2018), xapax-
TepHUX /IS pi3HUX 0cib.

SIBuIa MepeTpeHOBAHOCTI MOXKYTb CYIPOBO/PKYBATICh 30iMbIIEHHAM K CMMIIATUYHUX, TaK i
napacuMiariyHyx BImBiB Ha BCP (Le Meur et al.,, 2013). Y cnopTcMeHiB y cTaHi mepeTpeHoBa-
HOCTi MOXXe CIIOCTepiraTuch 3MeHIIeHHs NoKa3HMKiB yacToTHoro ananisy (TP, LF Ta HF) Ta 4a-
coBux mapametpis BCP (RMSSDD Tta SDNN), a TakoXX Iepepo3Iozi HOTY>KHOCTI CHIEKTPY B Ha-
npsamMky LF Ta VLF xBunb (Dong, 2016; Kajaia, Maskhulia, Chelidze, Akhalkatsi, & Kakhabrishvili,
2017). 3umxenHsA nokasHukiB RMSSD y TpeHyBanbHOMY LMK/ MOXKe CUTHA/Ti3yBaTy IIPO Iepe-
TPEHOBAHICTD, TOIL AK IIOCTYIIOBE 3pOCTAHHS BaPiaTMBHOCTI pUTMY — IIPO ITIOCTYIIOBE BiJJTHOBJ/IEH-
HA i IOKpalleHy afanTanito. € naHi, 1[0 KOpeKLis NporpaMu TPeHYBaHb HAa OCHOBI ITIOKAa3HUKIB
BCP («BCP-kepoBaHe» TpeHyBaHH:) MOXKe MigBuINTy iXHI0 epekTuBHicTh (Addleman, Lackey,
De Blauw, & Hajduczok, 2024). BogHo4ac B pi3HMX BUJjaX CIIOPTY Kopersis nokasuukis BCP 3
piBHEM IiATOTOBJIEHOCTI CHOPTCMEHIB MOXKe OYTH pi3HOIO.
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HleAaxi JOCMigHMKM 3a3HAYAI0Th BiZICYTHICTD YHiBepCa/lbHMUX KPUTEPIiB IEPETPEHOBAHOCTI 3a
nokasHukamy BCP (Aubert, Seps, & Beckers, 2003), Topi K iHIII BUAB/IAIOTD CTATUCTUYHO 3HAYY-
11i BiIMiHHOCTi y CHOPTCMeHiB y cTaHi nepeHanpy»XenHs (Manresa-Rocamora, Sarabia, Javaloyes,
Flatt, & Moya-Ramon, 2021; Addleman, Lackey, De Blauw, & Hajduczok, 2024). BkasyeTbcs Takox
Ha BaK/IMBICTb BpaxXyBaHHs iHAMBigyanbHOI «ontuMmanbHoOi» cTpykTypu BCP (Plews, Laursen,
Stanley, Kilding, & Buchheit, 2013), ockinbkyu 3HauHa BapiaTMBHICTb LMX IIOKa3HVKIB YCK/IA/JHIOE
CTBOPEHHA YHiBePCa/JIbHUX OLIiHIOBA/IbHUX KpUTepiiB. bararo aBTopiB Haromomyo0Th Ha JOLiIb-
HOCTI iHAMBiya/IbHOTO MiIXOAY 10 aHami3y GyHKILioOHaTbHOTO cTany crioprcMena (Korobeinikov,
Dudnik, & Radchenko, 2007; Vovkanych, & Kachmar, 2013).

Amnanis BCP pgonomarae KoHTponoBaT piBeHb crpecy cioprcMeHis (Wels et al., 2023) un mpa-
niBankis (Peabody, Ryznar, Ziesmann, & Gillman, 2023) 3a yMOB IICMXOEMOILi/fHOTO HaBaHTa-
JK€HHA. 3POCTaHHSA NICUXOEMOLITHOTO HaBaHTa)XXEHHSA 4 TPUBAIUI CTPeC BERYTH IO 3HVDKEH-
Hs1 okpeMmux nokasHukiB BCP (oco6muBo RMSSD, HF) (Kim, Cheon, Bai, D. Lee, & Koo, 2018;
Thielmann, Pohl, & Béckelmann, 2021; Immanuel, Teferra, Baumert, & Bidargaddi, 2023). Jocri-
IPKEHHA PiBHA CTPeCy MEAMYHOro nepcoHany Ha ocHoBi BCP ckonnenTposani Ha aHanisi SDNN,
RMSSD, PNN50, LF% ta LE/HF (Peabody, Ryznar, Ziesmann, & Gillman, 2023). Inmi aBropu
BBa)karTh, o AVNN, RMSSD, SDNN, HF Ta LF, a takoxx cniBBignoienuss LF/HF no3BonsooTh
OLIiHUTY piBEeHb CTPeCY B 370poBMX 0cib 3pinoro Biky (Immanuel, Teferra, Baumert, & Bidargaddi,
2023). Jesxi i3 uux nokasuukiB BCP 3MiHI00TBCA i y BUllaiIKy NCUXiYHUX posnazis (mempecil,
TPUBOXKHI po3nany, mmsodpenisa romo) (Wang et al., 2025).

Bussneno (Jarczok et al., 2022; Sammito et al., 2024), ujo 3umkenus Bennand SDNN, RMSSD
Ta IesAKUX iHmMX nokasHukiB BCP gocToBipHO OB s13aHi 3 BUIIVIM piBHEM CMEPTHOCTI Y 3araib-
Hiit nmonynanii. [lokasauku BCP Tako)X BMKOPUCTOBYETBCA IJIA OLIHIOBAaHHA CTaHY IAIli€HTIB
IIPY CEPLIEBO-CY/IMHHNX Ta OHKOJIOTIYHMX 3aXBOPpIoBaHHAX, XO3JI un XpoHiuHill HMPKOBil HeflO-
crarHocTi (Zhang et al., 2023; Sammito et al., 2024). Husbka Bapiabe/nbHICTb cepIieBOro puTMy y
3MOPOBUX OCi6 BKa3ye Ha BUINMII PU3UK BUHVKHEHHS CePLeBO-CYAVHHUX 3aXBOPIOBAaHb, HAIIPI-
KJ1aJl apTepianbHOI rineprensii (Sammito et al., 2024). 3 Bukopucranasm BCP MoxHa TakoX o11i-
HUTY IO3UTVBHUI BIUVIUB PisHUX PisSMYHMX HABAaHTaXKeHb Ha 0Ci0 3 pi3HOMAaHITHMMMU MTAaTONOTis-
mu (El-Malahi et al., 2024). 3a ganumu BCP Haii6inbiui sMiHM BUAB/IEH] Y MAL[iEHTIB 3 cepLieBOIO
HEJOCTATHICTIO, MEHIII — Y MallieHTiB i3 3aXBOPIOBAHHAM NepudepryHux aprepiil, ilmemMiyHOW
XBOpoOoI0 cepid uu micna iHgapkry miokappa. HaitedexTuBHimmmy BrnpaBamu 6yny aepoOHi
HaBaHTa)KeHHs Ta BOJIHA aepobika.

[TepcnexTusnu nocnimxkenb BCP moB’s13aHi 3 iHTerpallielo HOBITHIX TEXHOJIOT1IT i METO/IiB aHaTi-
3y. [lommpeHHA MOPTaTMBHUX IPUCTPOIB A€ 3MOTY 3/iliCHIOBaTH TpuBany peectpauito BCP nna
MOHITOPMHIY CTaHY 3[Jl0POB’Sl Ta PaHHbOI AiarHOCTMKY MOpyIIeHb (Sammito et al., 2024; Besson
et al., 2025). 3acTocyBaHHS LITYYHOTO iHTENEKTY I MAIIHHOTO HaBYaHHS BiIKpVMBa€ HOBI MOX-
JMBOCTI iHTepIperanii, 30kpeMa yepe3 CTBOpeHHs 6OararoacrektHoro npodimo BCP mna pia-
THOCTUKU Ta nporHosyBaHHA (Wang et al., 2025). YnockoHa/ieHHsS afropuTMiB 06poOKM CUTHa-
JTiB Ta CTaHAAPTU3AlliA aHATI3y MiABUINYIOTh HajiliHicTh MeTomy (Damoun, Amekran, Taiek, &
Hangouche, 2024). Y nepcnextnsi BCP Moxxe cTaTyt pyTMHHNMM IIOKa3HUKOM Y MOOITbHIX IPH-
CTPOSIX [ KOMIUIEKCHOI OLiHKM (hi3i0/IOri9HOTO 71 ICUXIYHOTO CTaHY.

BucHoBOK. AHai3 Bapiabe/bHOCTI CeplLeBOrO PUTMY € aKTyaJTbHMM METOJIOM OLIiHIOBaHHS
PiBHS HaIPY>XeHOCTI PYHKIIOHYBAaHHA PETyIATOPHUX CUCTEM OpraHi3My, AMHAMIKM afjalTaniii-
HUX 3MiH, @ TaKOXX JJI1 OLiIHIOBaHHS PiBHA IICMXOEMOLIITHOTO cTpecy, (PpyHKIioHa/IbHOI Hifro-
TOBJIEHOCTi CIIOPTCMEHiB, HecllenMiyHNM KpUTepiEM PU3UKY BUHUKHEHHS Ta HassBHOCTI HU3KYU
3aXBOpIOBaHb. BogHoYac HanpaloBaHHA KiNnbKiCHUX KpuTepiiB aHanisy BCP yckmagHoeTbes in-
AVBiya/IbHUMY Ta TUIONOTiYHMMY 0COOMMBOCTAMM BapiabeIbHOCTI ceplieBOro pUTMY Ta 3alu-
IIAE€ThCA NEPCIEKTUBHMM HAIPAMKOM HayKOBUX IOCITIZKEHb.
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HEART RATE VARIABILITY: MODERN APPROACHES AND PROSPECTS OF USE IN
SPORTS, MEDICINE AND BIOLOGY

Vovkanych L.!, Fedkiv M.>

'Ivan Boberskyi Lviv State University of Physical Culture
*Ivan Franko National University of Lviv

In recent years, there has been a growing interest in the use of non-invasive methods for assessing
the functional state of the human body in medicine, sports, and professional activities. One of the
most powerful tools for such monitoring is heart rate variability (HRV) analysis, which reflects the
effectiveness and tension of regulatory systems, physiological adaptation levels, and the body’s response
to exercise. This review presents current understanding of the HRV analysis methodology, including
temporal, geometric, spectral and nonlinear methods. The advantages and limitations of each method
are discussed, alongside the importance of data quality, recording standardization, and controlling
external factors that may affect reliability. Particular emphasis is placed on the application of HRV
in sports physiology for monitoring training adaptation, recovery status, and overtraining prevention.
It is shown that adaptation to physical exercise is accompanied by increases in HRV parameters such
as SDNN, RMSSD, HF power, and SD1. HRV is highlighted as a multidisciplinary tool effective in
cardiology, psychophysiology, sports science, and occupational medicine. The article summarizes
contemporary findings on the practical value of HRV metrics for dynamic monitoring of the human
functional state.

Key words: heart rate variability, physical exercise, monitoring, adaptation, regulatory systems.
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THE ESTROUS CYCLE IN FEMALE RATS UNDER
CONDITIONS OF EXPERIMENTAL HYPOTHYROIDIS

The article presents the results of an experimental study aimed at investigating changes
in the estrous cycle of female rats following partial thyroidectomy. The goal of modeling
hypothyroidism by removing half of the thyroid gland was to examine the mechanisms
through which thyroid dysfunction affects the reproductive system. Following surgery, a
statistically significant increase in thyroid-stimulating hormone (TSH) levels was observed in
the animals, confirming the development of hypothyroidism.

An analysis of estrous cycle dynamics revealed significant alterations: the overall duration
of the cycle was markedly prolonged due to an extended diestrus phase, indicating a delay
or absence of ovulation. The frequency of estrus in hypothyroid females was significantly
reduced, pointing to a decrease in reproductive activity. Persistent anovulatory cycles were
identified, which are considered a prerequisite for infertility.

Possible pathophysiological mechanisms of this phenomenon are discussed, including
the impact of reduced thyroid hormone levels on the hypothalamic-pituitary-gonadal
axis, altered sensitivity of gonadotropin receptors, and disruption of sex hormone balance.
Particular attention is given to the role of thyroid hormones in maintaining normal ovarian
function and ensuring ovulatory processes. The fi ndings i ve practical s gnificance pr
understanding the pathogenesis of fertility disorders associated with hypothyroidism and
may be applied to improve approaches to the diagnosis and treatment of endocrine-related
infertility.

Thus, the study highlights the importance of regular monitoring of thyroid gland function
in women of reproductive age to prevent potential reproductive complications.

Key words: hypothyroidism, estrous cycle, thyroid-stimulating hormone, thyroid gland.

Introduction. The thyroid gland plays a critical role not only in maintaining normal metabolism
butalso in supporting reproductive function. Disorders of this gland, such as autoimmune thyroiditis
(Hashimoto's thyroiditis), subclinical and overt hypothyroidism, as well as thyrotoxicosis, are
frequently associated with infertility and an increased risk of pregnancy complications. Thyroid
hormone deficiency during gestation raises the likelihood of developing gestational hypertension,
preeclampsia, preterm labor, and cognitive impairments in oftspring (Zhou, Tao, Huang, Zhu, &
Tao, 2017; Modi, & Garg, 2025; Dosiou, 2020; Egger, Conze, & Wehrend, 2024).

Thyroid dysfunction is one of the most common endocrine disorders in women of reproductive
age, significantly affecting reproductive health. According to clinical and epidemiological studies,
hypothyroidism occurs in 2-4% of women during their reproductive years. This condition may
lead to anovulatory cycles, luteal phase defects, hyperprolactinemia, and general sex hormone
imbalance, ultimately resulting in reduced fertility.
© T. Komisova, L. Kharchenko, A. Koval 65
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Undiagnosed and untreated thyroid dysfunction remains one of the leading causes of endocrine
infertility. A large-scale study of 394 infertile women revealed elevated thyroid-stimulating
hormone (TSH) levels above 4.2 uIU/mL in 23.9% of cases, indicating hypothyroidism. Another
investigation identified thyroid dysfunction in 16% of infertile women, with overt hypothyroidism
(9.6%) and subclinical hypothyroidism (4.0%) being the most prevalent forms, especially in cases
of secondary infertility (over 21.8% of cases) (Verma, Sood, Juneja, & Kaur, 2012; Akande, Isah,
Aliyu, & Adesiyun, 2022).

Experimental studies have demonstrated that thyroid hormones actively participate in the
regulation of the hypothalamic-pituitary-gonadal axis by modulating gonadotropin secretion,
ovarian steroidogenesis, and ovulatory processes. Specifically, reduced levels of triiodothyronine
(T3) and thyroxine (T4) may decrease the synthesis of luteinizing hormone (LH) and follicle-
stimulating hormone (FSH), as well as alter tissue sensitivity to gonadotropins (S. Wang, Pu,
Chiang, Ho, & P. Wang, 1987; Chiao et al., 1999; Feldt-Rasmussen, Effraimidis, & Klose, 2021;
Malova et al., 2021).

Menstrual cycle disturbances are among the most common reproductive dysfunctions in
hypothyroidism (Giingér Semiz, & Hekimsoy, 2024). Hypothyroidism leads to hypomenstrual
syndrome and such menstrual irregularities as opsoligomenorrhea, hyperpolymenorrhea, and
less frequently, amenorrhea. Moreover, prolonged uncompensated hypothyroidism causes chronic
anovulation and uterine bleeding. The pathogenesis, clinical course, diagnosis, and treatment
of hypothyroidism remain incompletely understood. This is evidenced by frequent relapses,
insufficient treatment efficacy, and resulting reproductive disorders.

Thus, the impact of hypothyroidism on menstrual and reproductive function remains
insufficiently elucidated. A key factor is thyroid hormone deficiency, which plays a fundamental
role in sustaining basal metabolism, tissue respiration, and the growth of most actively functioning
cells and tissues, including those of the reproductive system. Diagnosis relies on TSH level
assessment and confirmation via thyroxine concentration. Current guidelines emphasize the
necessity of incorporating thyroid function testing, particularly TSH measurement, into the
diagnostic protocols for women with reproductive disorders. This is especially pertinent in cases of
unexplained infertility and frequent anovulatory cycles (Sheehan, 2016; Davis, & Phillippi, 2022;
Akande, Isah, Aliyu, & Adesiyun, 2022).

Despite numerous clinical data, experimental models of hypothyroidism remain invaluable for
detailed investigation of reproductive dysfunction mechanisms at molecular and physiological
levels. Laboratory animal models, such as rats, allow the induction of hypothyroid states under
controlled conditions and facilitate evaluation of their effects on estrous cycle dynamics, hormonal
profiles, and the morphofunctional state of the reproductive system.

The objective of this study was to investigate the reproductive function of female rats under
experimental hypothyroidism.

Materials and Methods. The experimental study was conducted at the Department of Human
Anatomy and Physiology named after Professor Ya. R. Synelnikov at H. S. Skovoroda Kharkiv
National Pedagogical University and at the Central Research Laboratory of Kharkiv National
Medical University under a cooperation agreement (No. 75 /C 5-20/H, dated 2022).

The experiment was carried out on 27 sexually mature outbred female rats, whose estrous cycles
remained regular for 14 consecutive days, with a cycle length not exceeding 5 days, which is typical
for this species. The animals were housed in a vivarium under standard dietary conditions with
free access to water. The rats were divided into two groups: a control group (5 animals) and an
experimental group (21 animals). Hypothyroidism was induced in the experimental animals by
surgical removal of one-half of the thyroid gland. The postoperative model of hypothyroidism is
considered radical, more physiological, clinically relevant, and technically feasible (Stechenko et al.,
2007). Considering that thyroid-stimulating hormone (TSH) serves as a marker of hypothyroidism
(Surks et al., 2004), an enzyme-linked immunosorbent assay (ELISA) for TSH concentration was
performed in control animals and in a subset of experimental animals using the TSH ELISA kit
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(Germany). Blood samples for TSH assessment were collected post-mortem following euthanasia
by intraperitoneal injection of a triple anesthetic dose of sodium ethaminal, in accordance with the
euthanasia protocols outlined in the methodological guidelines of the Ministry of Health of Ukraine
and the general ethical principles of animal experimentation approved by the provisions of the
“European Convention for the Protection of Vertebrate Animals Used for Experimental and Other
Scientific Purposes.

In 12 females from the experimental group, the estrous cycle was monitored before and after the
induction of hypothyroidism over a 14-day period via analysis of vaginal smears. Vaginal smear
collection for the assessment of estrous cycle structure and duration was performed at the same time
each day. After drying and staining the smears with methylene blue following standard methodology,
the stages of the estrous cycle were determined under a light microscope: proestrus (follicular phase,
follicle growth stage) is characterized by nucleated epithelial cells; estrus (ovulation) - clusters of
numerous cornified squamous cells, visible macroscopically; metestrus (luteal phase) — a mixture of
nucleated epithelial cells, squamous cells, and leukocytes; diestrus (quiescent period) — dominance
of leukocytes covering the entire field of view.

All experimental procedures were performed in accordance with the “General Ethical Principles
for Animal Experiments’, approved by the First National Congress of Ukraine on Bioethics (Kyiv,
2001), the “European Convention for the Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes” (Strasbourg, 1986) (European Convention..., 1986), and the Law of
Ukraine 0f21.02.2006 No. 3447-1V “On the Protection of Animals from Cruelty” (On the Protection
of Animals..., 2006), with strict compliance with the Bioethics Committee of H. S. Skovoroda
Kharkiv National Pedagogical University.

Statistical analysis was performed using the “Excel — 7” software (Microsoft Office, USA) with
application of the Student’s t-test.

Results and Discussion. At the first stage of the study, thyroid-stimulating hormone (TSH)
concentration was measured in 5 control and 7 experimental female rats, in which half of the
thyroid gland had been surgically removed. The results revealed that in the experimental group,
TSH concentration significantly increased — nearly twofold - reaching 9.35 ng/mL compared to
4.57 ng/mL in the control group (p < 0.05), which confirmed the presence of hypothyroidism in
these animals.

Further analysis of the estrous cycle in the experimental females demonstrated that induced
hypothyroidism led to specific alterations in the cycle’s structure and duration. In particular,
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Fig. Estrous cycle in female rats.
TEC - Total Estrous Cycle duration (days); IP - Interphase Period duration (days);
EF - Estrus Frequency over 14 days of observation
Note: * - statistically significant difference at p < 0.05 compared to baseline.
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following postoperative hypothyroidism, the total estrous cycle (TEC) duration significantly
increased from 4.7 + 0.89 to 5.6 + 0.91 days (p < 0.05). This prolongation was mainly attributed to
an extended interphase period (diestrus), which reached 3.6 + 0.68 days compared to the baseline
values (p < 0.05). Additionally, the frequency of estrus episodes over the 14-day observation period
significantly decreased from 4.2 + 0.49 to 2.9 + 0.49 (p < 0.05) in comparison with the initial state
(see Fig.).

The prolongation of the diestrus phase may be attributed to a number of mechanisms triggered
by hypothyroidism. One such mechanism, discussed in the scientific literature, suggests that hy-
pothyroidism disrupts the activity of hypothalamic biogenic amines, leading to a reduction in the
secretion of gonadotropin-releasing hormone (GnRH or luteinizing hormone-releasing hormone),
which in turn results in decreased levels of luteinizing hormone (LH) and follicle-stimulating hor-
mone (FSH) (B. Khabrat, A. Khabrat, Lytvak, & Lysenko, 2018; Wu, Zhao, Wang, Tang, & Liu,
2021).

It is also important to note that the interaction between reproductive and thyroid functions is
regulated by common central mechanisms involving the tropic hormones of the pituitary gland
- LH, FSH, thyroid-stimulating hormone (TSH), and prolactin — which are under the control of
the hypothalamus and, to some extent, the cerebral cortex. Thyrotropin-releasing hormone (TRH)
stimulates the secretion of both TSH and prolactin by the pituitary. Hypothyroidism leads to in-
creased TRH secretion (via negative feedback), which may cause hyperprolactinemia. Elevated
prolactin levels disrupt the pulsatile secretion of gonadotropins and contribute to decreased LH
production and inhibition of ovulation (P. Goel, Kahkasha, Narang, Gupta, & K. Goel, 2015). Pro-
longed hypothyroidism is also known to induce the Van Wyk-Grumbach syndrome.

Another factor is the considerable similarity in the molecular structure of LH and TSH, which,
as described in the literature, may lead to potential competitive binding of TSH to LH receptors on
granulosa cells. This suggests that the reactive elevation of TSH levels in thyroidectomized females
might competitively block LH receptors in ovarian follicles, thereby impairing ovulatory processes
(Osuga, Toyoshima, Mitsuhashi, & Taketani, 1995).

Conclusions. In female rats with experimentally induced postoperative hypothyroidism, the
overall pattern of the estrous cycle is altered - its total duration increases due to prolonged diestrus,
while the frequency of estrus decreases.

The disruption of the estrous cycle caused by hypothyroidism may be attributed to shared cen-
tral regulatory mechanisms of thyroid and reproductive function, as well as to the structural ho-
mology between gonadotropic hormones and TSH.

Thus, the study emphasizes the importance of regular monitoring of thyroid functional status in
women of reproductive age to prevent potential reproductive complications.
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ECTPAJIBHUI ITUK/TI CAMUIIb IIIYPIB HA T/II EKCITEPUMEHTAJIbHOTO TIITO-
TUPEO3Y

T. €. Komicosa', JI. II. Xapuenko?, A. B. Kosanp’

'XapkiBcbkuil HalioHabHUIT meparoriyamii yaiBepcuret imeHi I. C. CkoBopopy, M. Xapkis,
Ykpaina

*ITonTaBChbKMIT HAI[IOHAIBHUIT Tegaroriunmit yHiBepcuret imeni B. I. Koponenka, m. [Tonrasa,
Ykpaina

*TlonTaBChKUIT IHCTUTYT €KOHOMIKM i IpaBa BifkpuTOro Mi>X HApOHOTO YHIBEPCUTETY PO3BMU-
TKY JIIOAVHA «YKpaiHa», M. [lonTasa, Ykpaina

Y cmammi npedcmasneni pe3ynvmamu ekcnepumeHmanvHo20 00CIiONeHH, CHPAMOBAH020 HA
BUBUEHHS 3MIH eCIPAIbHO20 UUKILY Y CAMOK WLYPi6 Nic/is 4acmKo6020 6UOANEHHS UUMON00ioHOT
3ano3u. Memow M00en08aHHS 2iNOMUPeo3y WAIXOM BUOANEHHS Y5 uacmuHu wumonodioHoi 3a-
JI03U CMAnO 6UBHEHHS MEXAHI3MI6 8NAUBY MUPOTOHOT OUCPYHKUIT HA PenpoOyKMUBHY CUCTEMY.
ITicns onepamueHozo 8MpyHaHHs y meapuH cnocmepieanocs CMamucmuuHo 3Ha4yuse nidéuuleH-
HA pieHs mupeomponrozo eopmony (TTT), uyo niomeepouno po3sumox 2inomupeosy.

Ananiz OuHaAMIKU ecmMpanvHo20 UUKILY NPOOEMOHCIMPYBAB iCTMOMHI 3MIHU: CNOCMepieanocs 3Ha-
YHe N000BHEHHS 3a2aNbHOI MPUBATIOCT UUKITY 34 PAXYHOK NPOTIOHeaAUii diecmpycy, w0 ceiduumo
npo 3ampumky abo eiocymHicmo osynauii. dacmoma ecmpycy y camox i3 einomupeosom 6yna cym-
MEBO 3HUNEHOI, U0 BKA3YE HA 3HUNEHHS PenpoO0yKmusHoi akmueHocmi. Buseneno po3sumox
CMILIKUX aHOBYTIAMOPHUX UUKTIIB, K] € nepedymMo6010 6e3nidos.

062080p1010MbCA MOHIUBE NAMOPi3i0no2iuHi Mexanizmu 0aHo2o A6ULLA, 30Kpema BNUE 3HUNe-
HO020 PiHS MUPOIOHUX 20PMOHIB HA 2INOMANAMO-2inopi3apHO-e0HAOHY 8icb, SMiHY WYMAUBOCHMI 20-
HadomponiHosux peuenmopie i oucéanarc cmamesux copmonie. Okpemy ysazy npudineHo 062060-
peHHIo posi mupeoioHUX e0pMOHIE Y NiIOMPUMAHHI HOPMATILHOT PYHKUIT A€UHUKI6 Mma 3a0e3neueHHi
08ynAamMopHux npouecie. Ompumani pe3ynvmamu Marmo NPaKmuuHe 3HAUeHH 015 PO3YMIHHA Na-
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mozere3y nopyuieHv epmunbHOCi NP 2iNOMuUpeosi, a Maxox MOXymv OYmu 6UKOPUCAH] OIS
800CKOHATIEHHS Ni0X00i8 00 0iazHOCMUKU Ma iKYBaHHS 6e3nnid0s, No6 a3aH020 3 eHOOKPUHHUMU

NOpyUeHHIMU.
Taxum uurom, 00ciONeHHS NIOKPECTIOE HeOOXIOHICMY pe2yNIsIPHO20 MOHIMOPpUH2Y PYHKUIOHATD-
HO20 CIAHY WUMono0dibHoT 3a103U y HIHOK PenpoOyKmMuU6HO20 8iKy 0715 NONePeOHeHHT MOHTIUBUX

penpooyKmuHUX yCKnaoHeH b.
Knwouosei cnoea: zinomupeos, ecmpanvHuil YUk, mupeomponHuii 20pMoH, ujumonodiona 3a-

71034.
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STRUCTURAL DIFFERENCES IN THE PANCREAS OF
RATS OF DIFFERENT AGES AFTER DOSED CALORIC
RESTRICTION

It is known that the activity of the pancreas decreases with age. Thus, the volume of
the pancreatic juice and its enzymatic activity as well as the activity of the islet apparatus
decreases. Therefore, searching for stimulating factors for pancreatic function is a promising
research. One of such promising non-drug methods is dosed restriction of the diet. However,
the available literature data are often ambiguous. The age of the animals may dffect the
interpretation of the data obtained. The aim of our work was to investigate and compare
structural changes in the pancreas of rats of different ages that were on a caloric restriction,
as well as to assess the feasibility of its use as a prophylactic agent in cases of reduced gland
function. The experiments were carried out on 48 male Wistar rats. The age of the animals
at the beginning of the experiment was 3 and 15 months old. The experimental animals
received a calorie restricted by weight (by 30%) diet for 28 days. Tissue samples were taken
from the central part (body) of the pancreas for histological studies. Glucose concentration
was determined in blood serum. Morphofunctional signs of increased pancreas activity were
revealed in 16-month-old rats fed the restricted diet. First of all, the endocrine function of the
gland increased. In 4-month-old animals, the effect of caloric restriction slightly reduced the
activity of the exocrine pancreas, but did not change the activity of the endocrine function.
A decrease in the amount of connective tissue elements in the pancreas in both young and
adult experimental rats was shown. The obtained data can be used for further research into
the effectiveness of using dosed caloric restriction in cases of age-related decline in pancreas
function.

Key words: dosed caloric restriction, pancreas, age, rats.

Caloric restriction (CR) is a simple and widespread way to prolong life and prevent age-asso-
ciated disorders (Di Francesco et al., 2024; Green, Lamming, & Fontana, 2022). There are positive
effects of CR on the state of the pancreas, adipose tissue and skeletal muscle, and glucose homeo-
stasis in the course or prevention of age-related diseases, such as type 2 diabetes mellitus, metabolic
syndrome, etc. (He et al., 2012; Szczerba et al., 2023). In addition, CR reduces the manifestations of
inflammation and accompanying complications in autoimmune or acute pancreatitis (Jaster et al.,
2020; Sharma et al., 2022).
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Among the possible mechanisms by which CR affects the pancreas, we can include the protein
SIRT1, which is one of the seven homologues of Sir2 (silent information regulator 2), which is a
nicotinamide adenine dinucleotide-dependent histone or nonhistone diacetylases in mammals.
SIRT1 is known to mediate the decrease in blood glucose and insulin concentrations and the in-
crease in insulin sensitivity of peripheral tissues due to the action of CR. In particular, this protein
can modulate signaling in pancreatic -cells, adipocytes and skeletal muscle (Chen et al., 2013;
Avilkina, Chauveau & Ghali Mhenni, 2022).

The main attention of researchers is mainly devoted to the endocrine pancreas, and the func-
tion of the exocrine pancreas is often ignored, except for some pathological conditions (Jaster et al.,
2020; Sharma et al., 2022; Taylor, 2019). In addition, different models of CR, experiments duration,
and animals age are used in researches which complicates the interpretation of the results obtained.
With age, the pancreas (like most organs) reacts differently to various stress factors. It is known that
with aging, the vessels of the pancreas narrow. In the walls of the ducts, connective tissue grows,
their elasticity decreases. The number of exocrinocytes decreases, which leads to inhibition of the
enzymatic activity of the gland, and as a result, to incomplete digestion of proteins, fats, and car-
bohydrates (Lohr, Panic, Vujasinovic & Verbeke, 2018). In addition, with age, there is a decrease
in the number and activity of -cells of the pancreatic islets and the number of insulin receptors.
This leads to the development of insulin resistance and metabolic disorders (Kehm et al., 2018).
In general, a decrease in the mass of the glandular part accompanied by the growth of connective
tissue is characteristic age-related features of the pancreas (Matsuda, 2018). Therefore, the search
for stimulating factors for pancreatic function is a promising research. One of such promising non-
drug methods is the method of dosed restriction of the diet.

The objective of our study was to investigate and compare structural changes in the rats’
pancreas of different ages that were on a reduced diet, as well as to assess the feasibility of its use as
a preventive measure for correcting age-related declines in gland function.

Materials and methods. The experiment involved 48 male Wistar rats. The age of the animals
at the beginning of the experiment was 3 and 15 months. The rats were divided into 4 groups (12
animals each): I, IIT - control animals aged 3 and 15 months, respectively; II, IV - experimental
rats aged 3 and 15 months, which received a weight-reduced- (by 30%) diet. The daily diet of the
control rat was 20 g (65 kcal) of specialized compound feed (Recipe K 120-1, Rezon-1, Ukraine),
and the caloric restricted rat — 14 g (45 kcal). This level of caloric reduction according to the clas-
sification of McKay C. M. is referred to as “mild” CR, which is able to extend life expectancy, in-
crease the efficiency of molecular and cellular systems, and increase the adaptive capabilities of the
organism (McCay, Crowell, & Maynakd, 1935). Regular food consumption completeness by all rats
was controlled daily. Access to water was free. Animals were housed separately in cages with mesh
partitions to minimize stress from social isolation. The duration of the experiment was 28 days. All
protocols were approved by the Biomedical Ethics Committee for the Care and Use of Animals of
the Bogomoletz Institute of Physiology, NAS of Ukraine. Rats were sacrificed by decapitation under
isoflurane anesthesia in accordance with the European Convention (Strasbourg, 1986).

Tissue samples were taken from the central part (body) of the pancreas for microscopic ex-
amination. The samples were fixed in Bouin’s solution for 2 days. Then the tissue samples were
dehydrated in alcohols with increasing concentration and embedded in paraffin. Tissue sections
6 um thick were made from paraffin blocks using a sledge microtome. The obtained histological
preparations of the pancreas were stained by the histochemical method according to Van Gieson
(Rehfeld, Nylander, & Karnov, 2017). For histomorphometric studies, the stained samples were
photographed with a camera (Levenhuk, USA) on a light-optical microscope (Nicon ECLIPSE
E100, Japan). The analysis was performed using the information software “Image J”.

Histomorphometric analysis was performed on the obtained micrographs of pancreatic tissue.
In the exocrine part of the gland, its relative area, acini size, number of exocrinocytes in them, and
epithelial height were determined. The area of exocrinocytes was measured, and the number of nu-
cleoli in them was counted. In the endocrine part of the gland, its relative area was determined, the
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Fig. Photomicrograph of the pancreas of the control group’s rats (A - 4 months old, C - 16 months old)
and rats on caloric restriction (B - 4 months old, D - 16 months old).
Note: 1 - Langerhans islet; 2 - acinus; 3 — pancreatic duct; 4 - vessel. Van Gieson’s stain. *200.

number of pancreatic islets and the number of endocrinocytes in them were counted, and the size
of the islets was measured. The width of the interlobular and interacinus connective tissue layers
was also measured. Relative areas were determined by the method of superimposing point mor-
phometric grids on micrographs (Hossain et al., 2014; Yanko, Levashov, Chaka, & Safonov, 2020).

Glucose concentration was determined in serum at the end of the experiment (before rats were
removed from the experiment). Blood was collected in the morning, and the animals were fasting.
For this purpose, reagent kits (“Filisit-Diagnostics”, Ukraine) and a biochemical analyzer (“Sin-
nowa’, China) were used.

Statistical analysis was provided by software “Statistica 6.0 for Windows” (StatSoft, USA) and
“Excel 2010” (Microsoft, USA) using Student’s t-test. The groups were also analyzed using one-way
analysis of variance. The data are presented as the mean with standard error of mean (M + m) with
normal distribution. The value p < 0.05 was considered significant.

Results and discussion. The parenchyma of the pancreas of rats that were on CR retained its
physiological structure and was divided into lobules, between which there are connective tissue
partitions with blood vessels, nerves and excretory ducts. The exocrine part is represented by acini,
as well as a system of ducts. The acini were predominantly oval in shape and consisted of 7-10 py-
ramidal exocrinocytes (Fig.).

In the exocrine part of the pancreas of 4-month-old rats on CR, histomorphometric signs of
decreased activity were observed. This was evidenced by a moderate decrease in the size of the
acini, the area of exocrinocytes (by 13%; p < 0.05) and their cytoplasm (by 15%; p < 0.05), as well
as a lower number of exocrinocytes (by 10%) compared with control. However, the number of
nucleoli in these animals’ cells was 29% higher (p < 0.05, Table 1).
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Table 1

Morphometric indicators of the exocrine pancreas (M + m; n=12)

Indicat 4-month-old rats 16-month-old rats
ndicators
Control Caloric restriction Control Caloric restriction
Relative area of the exocrine part, % 75.2 + 1.3 794+ 1.7 72.2+1.6 715+ 1.8
Relative area ™ .
of the connective tissue, % 21.1+£0.8 16.5+0.5 253+14 23.2+14
Stromal-parenchymal index 0.27 + 0.03** 0.21 +0.02* 0.34 +0.02 0.30 +0.03
Width of the connective tissue lay-
ers, pm:
interlobular 3.11 £ 0.10** 2.60 +0.11* 3.79+£0.13 2.74 + 0.15*
interacinus 0.73 £ 0.01** 0.62 +0.02* 0.97 £0.02 0.68 + 0.02*
Diameter of the acinus, um 30.1+£0.7 281+04 274+ 0.6 30.5% 0.5
C(f;’fﬁ::g;‘:;ahﬁia 948 + 23** 870 + 21 688 + 15 923 + 19*
Area, pm?
exocrinocyte 137.2+4.7 119.6 + 3.1* 123.6 £2.7 120.5+4.9
nucleus 19.0 £ 1.0 19.1+£0.7 175+ 0.5 19.7 £ 0.2*
cytoplasm 118.2 + 3.8 100.5 + 2.8* 106.1 £2.4 100.8 + 4.3
Nuclear-cytoplasmic ratio 0.161 + 0.003 0.190 + 0.006* 0.165 £ 0.006 0.195 £ 0.006*
Number of nucleoli in an 1.53 £ 0.02 1.97 £ 0.04* 1.45 £ 0.06 2.02 +£0.06*
exocrinocyte, pcs
Height of the epithelium 126401 129+0.3 113402 12.5+0.5
of the acinus, um T T
Number of exocrinocytes 7.8+0.2 8.6+0.4
in the acinus, pcs 8.6+0.3 7.7 0.2

Note: here and in Table 2 * - p < 0.05 — compared to the control group; ** - p < 0.05 —compared to the control of 16-month-old
rats.

In 16-month-old rats that were on CR, the area of the pancreas acinus was 34% larger (p < 0.05)
than in control animals. The area of the exocrinocyte nuclei was also significantly larger (by 13%),
which led to an increase in the nuclear-cytoplasmic ratio by 18% (p < 0.05). Hypertrophy of the
nucleus and an increase in the nuclear-cytoplasmic ratio indicates, first of all, an increase in the
functional activity of the cell. The number of nucleoli in the nuclei of exocrinocytes in these ex-
perimental rats was significantly larger by 39% than in the control. Since the main functions of the
nucleoli include the synthesis of rRNA, from which ribosomal subunits are formed, it is believed
that hyperplasia of the nucleoli indicates an increase in the protein-synthetic activity of exocrino-
cytes (Dubois, & Boisvert, 2016). The height of the acinar epithelium and the number of exocrino-
cytes located in them have tended to increase (Table 1). Thus, the nature and degree of severity of
changes in the studied morphometric parameters of the pancreas, after exposure to CR, indicate
an increase in the activity of its exocrine part in 16-month-old animals, and a slight decrease in
4-month-old rats.

The results of our studies have shown a decrease in the amount of connective tissue (CT) in both
4- and 16-month-old rats that were on CR. Thus, in the pancreatic tissue of 4-month-old experi-
mental rats a significant decrease in the relative area of CT and the stromal-parenchymal index was
noted by 22% compared to the control. The width of the interlobular and interacinus CT layers in
these animals was significantly smaller by 16% and 15%, respectively. In the pancreas of 16-month-
old experimental rats the CT area and the stromal-parenchymal index tended to decrease. And the
width of the interlobular and interacinus CT layers in these animals was smaller by 28% and 30%,
respectively (p < 0.05) (Table 1). Reducing the number of connective tissue elements in the pan-
creas tissue improves metabolism between acini.

Comparing histomorphometric indicators of the exocrine pancreas of control rats, a decrease in
its activity with age was revealed. Thus, in 4-month-old rats a larger acinus area by 38% (p < 0.05)
and a tendency to a increase in the area of exocrinocytes, their nuclei, epithelial height, the number
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of nucleoli in cells and the number of exocrinocytes in acinus compared to 16-month-old animals
was observed. Also, in the pancreas of young rats, a smaller amount of CT was shown, namely: a
significantly smaller relative area of the CT by 17% and a stromal-parenchymal index by 21%, a
smaller width of the interlobular and interacinus CT layers by 18% and 25%, respectively, than in
adult animals (Table 1). This corresponds to the general pattern of a decrease in pancreas activity
with age (Lohr, Panic, Vujasinovic, & Verbeke, 2018).

Differences were also observed in the endocrine pancreas of rats that were on CR. Thus, in the
endocrine part of 4-month-old experimental rats a decrease in the area of the Langerhans islets by
16% (p < 0.05) was found. However, the density of endocrinocytes per unit area was significantly
higher by 37% compared to the control. In 16-month-old experimental animals, the activity of
the endocrine function increased. This was indicated by the following morphometric indicators: a
significantly larger relative area of the endocrine part (by 112%), the number of pancreatic islets (by
32%), the size of the islets (area by 58%, diameter by 45%), and a larger number of endocrinocytes
in them (by 58%) than in the control (Table 2; Fig. 2).

Table 2
Morphometric indicators of the endocrine pancreas (M + m; n=12)
. 4-month-old rats 16-month-old rats
Indicators - — - —
Control Caloric restriction Control Caloric restriction
Relative area, % 3.7 £0.6** 41+0.3 2.5+0.5 5.3 +0.6*
3 2
Number Of‘SIe;zs(by 0.25mm?), | 144 0,05+ 1.13 +0.06 0.92 + 0.06 1.21 + 0.08*
Area of the islet, um? 13800 + 122** 11567 + 135* 9525 + 99 15062 + 109*
Diameter of the islet, um 104.0 + 4.1%* 91.7 +2.8 82.8+39 120.1 £ 7.2*
Number of endocrinocytes in the | ) g | 4 3ur 164.1 + 10.6* 117.8 + 10.8 186.2 + 7.8%
islet, pcs
Density of placement of endocrino- - “
cytes in the islet, units/1000 pm? 10.4 + 0.7 14.2 £ 0.5 12.4+0.2 12.4+0.3

The concentration of glucose in the blood serum of adult rats was significantly reduced by 21%
and did not change in young rats. That is, CR activates the endocrine pancreas in adult animals, and
does not change its activity in young rats.

The endocrine pancreas in control rats of different ages had even greater differences. In 4-month-
old animals, its area was significantly larger (by 48%), the area of pancreatic islets (by 45%), and
the number of cells in them (by 21%) were observed to be larger than in 16-month-old rats (Table
2; Fig.).

Thus, we have shown that a 30% reduction in dietary caloric intake during 28 days has a posi-
tive effect on the pancreas of 16-month-old rats and generally improves vital indicators related
to metabolism. The endocrine function of the gland increased to a much greater extent than the
exocrine function. This is consistent with the data of other authors. So, Cheng et al. in experiments
on mice with diabetes mellitus, which were on dosed nutritional deprivation, found a decrease in
the symptoms of this pathology, activation of B-cell proliferation, normalization of insulin secre-
tion and glucose homeostasis (Cheng et al., 2017). The work of He et al. provides data that rats
received a diet reduced in calories by 30% had greater -cell activity, as evidenced by early insulin
secretion during the intraperitoneal glucose tolerance test. At the same time, the size of 3-cells and
their number in the Langerhans islets increased (He et al., 2012). Gao et al. showed that 40% CR
affects B-cell dysfunction and insulin resistance, restores glucose homeostasis, and activates B-cell
autophagy in mice (Gao et al., 2015). In addition, oxidative stress in the rats’ pancreas was reduced
as a result of CR exposure. Also, among the possible mechanisms of the positive effect of CR on the
pancreatic endocrine part, there is a decrease in ATP production, which can modulate insulin sen-
sitivity mediated by AMPK, in particular in the liver and skeletal muscles, which causes a decrease
in blood glucose and, as a result, a decrease in insulin secretion by the pancreas (Pires et al., 2014).
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In contrast, in young animals, CR slightly reduced the activity of the exocrine part of the gland.
At the same time, the endocrine function of the pancreas remained unchanged. The literature data
on the effect of CR on the morphofunctional state of the pancreas are insufficient for analysis. Simi-
lar results were obtained by other scientists when studying short-term fasting and a low-protein
diet in young rats. Thus, with short-term fasting, the number of zymogenic granules decreased after
just one day. Numerous secretory granules appeared in the apical cytoplasm. Autophagic activity
increased. After 3 days of fasting, the level of pancreatic amylase was reduced. Early studies showed
a decrease in the size of acinar cells and their nuclei, the number of mitochondria, zymogenic gran-
ules, and endoplasmic reticulum cisternae during fasting (Weisblum, Herman, & Fitzgerald, 1962).
It is known from the literature that activation of autophagy is not a sign of a pathological process.
It is a mechanism that mediates the degradation of “excess” cellular components and mobilizes
necessary nutrients. It has been shown that autophagy is impaired after acute pancreatitis, lead-
ing to vacuolization of acinar cells and accumulation of trypsin. Fasting is believed to be a potent
stimulator of autophagy, which reduces the severity of pancreatitis (Machado et al., 2024; Zhang,
Gan, & Zhu, 2023).

Thus, a decrease in the volume of exocrinocyte cytoplasm and their area with an increase in the
number of nucleoli can be considered as an adaptive response to CR. The lack of effect of CR on the
function of the endocrine pancreas of young animals casts doubt on its positive effect immediately
after application. Consequently, the analysis of the literature once again confirms the ambiguity of
data regarding the morphofunctional state of the pancreas of animals on CR, which necessitates the
continuation of research in this direction and the disclosure of the mechanisms of the influence of
fasting on the activity of the gland.

Conclusions. It was found that the age-related difference in the obtained histomorphometric
parameters of the pancreas after the influence of dosed food restriction on the functional activity of
the pancreas is closely related to its initial state in young and adult rats. A 30% reduction in caloric
intake (for 28 days) had a positive effect on the pancreas of 16-month-old rats, in which it was re-
duced before the start of the experiment. The endocrine function of the gland increased to a much
greater extent than the exocrine function. In 4-month-old animals, caloric restriction negatively
affected the activity of the exocrine function of the gland. And the lack of effect of caloric restric-
tion on the function of the endocrine pancreas in young animals casts doubt on its positive effect
immediately after application.

The results obtained can be used for further studies of the feasibility of using dosed caloric re-
striction to correct age-related changes in pancreatic function. In the future, we plan to investigate
the effect of other caloric restriction regimens, as well as to clarify the mechanisms of its action on
the pancreas.
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CTPYKTYPHI BIZMIHHOCTI HIANITYHKOBOI 3A/T03U IIIYPIB PI3HOT'O BIKY
ITIICIA BINIMBY JO30BAHOTO OBMEXEHHA XAPYOBOI'O PAIIIOHY

P. B. fIuko’, II. K. Tanenko?, M. I. Jlesamos?, B. I. IlopTHiuenko*

M2*MiKHapOIHMIT IEHTP aCTPOHOMIYHNX Ta MeVIKO-eKOIoriyHux gocmimkenb HAH Ykpainn
*TacTuryT Qisionorii im. O. O. boromonbis HAH Ykpaian

Binomo, 110 3 BikoM BifjOyBa€ThCsl SHVDKEHHS aKTMBHOCTI HiJIITYHKOBOI 3a03u. Tak, 3MeH-
IyeTbes 1i pepMeHTaTVBHA aKTVMBHICTD Ta OOCAT MAaHKPEATUYHOTO COKY, & TAaKOX 3HVDKYETHCS
aKTUBHICTb ocTpiBIeBOrO amapaty. ToMy momyk ¢akTopiB cTumynAnii GyHKLii TigITyHKOBOI
3aJ1031 € NIEPCIEKTUBHMUM JOCTiKeHHAM. OJHIM i3 TaKMX NEPCIEeKTYBHUX HEMENVKAMEHTO3HNX
MeTOliB € Jo30BaHe OOMeXeHH:A parnioHy. I[Ipore, oTpuMaHi jiTepaTypHi jaHi 9acTO HEOHO3-
HayHi. Ha iHTepnpeTanio oTpuMaHNx JaHUX MOXKe BIUIMBATHU Bik TBapuH. MeTor Hamoi po6o-
TV OY/I0 JOCIIANTY i HOPIBHATU CTPYKTYPHI 3MiHU MiIUTYHKOBOI 331031 Y IYPiB Pi3HOTO BiKY,
AKi nepe6yBam/1 Ha 3HIVDKEHOMY paljiOHI XapyyBaHH:A, a TaKOXX OLIHUTHU JOLIIbHICTH JIOrO BU-
KOPUCTAHHA B SIKOCTi POdiTaKTMYHOr0 3aco0y pu 3HIDKeHHi ¢yHKuii 3amo3u. EkcnepumenTn
Oynu npoBefieHi Ha 48 mypax-camiax niHil Bictap. Bik TBapuH Ha OYaTKYy JJOCIiy CTAHOBUB 3
i 15 mic. Jocnipni TBapuHM npotAroM 28 fi6 oTpuMyBany 3HYDKeHMIT 1o Maci (Ha 30%) pawuioH
XapyyBaHHA. 3 LeHTPalbHOI YacTMHY (Ti/1a) MigIUTYHKOBOI 3a/103U Opany 3pasky TKaHUHU [
TiCTO/NOTIYHMX AOCTiKeHb. B cupoBarui KpoBi Bu3HaYa/IM KOHIEHTPALil0 I/IIOKO3U. BusAsnieHo
Mop¢dodYHKIIOHATbHI 03HAKM IiBUIEHHS aKTMBHOCTI MiAIUIYHKOBOI 3271031 y 16-Mic mypiB,
AKi oTpuMyBanu oOMeXeHmil panion xapuysBaHHs. HacaMmmepey 3pocTana eHIOKpUHHA QYHKIIiSA
3a1031. Y 4-Mic TBapyH BIUIMB 0OMEXEHOTI'0 Xap4yBaHHs JIeLl0 3HVDKYBaB aKTVBHICTh €K30KPVH-
HOI YaCTMHY 3aJI03Y, Ta He 3MiHIOBaB aKTVBHICTb eHTOKPMHHOI QyHKIIi. BigMideHO 3HVDKeHHS
KiJIbKOCTI CIIO/TyYHOTKAaHVHHMX €/IEMEHTIB B IiIITYHKOBII 331031 AK Y MOJIOJMX, TaK i B JOPOC-
MUX JOCHigHUX mypiB. OTpuMaHi pe3ynbTaTy MOXYTb 6yTM BUKOPNCTaHI i1 IOJA/IbIINX JI0-
CTipKeHb e(eKTMBHOCTI BUKOPUCTAHHSA JJ030BAaHOTO OOMEXEHOr0 Xap4yyBaHHA TPV 3HIDKEHHI
¢byHKUii manUTyHKOBOI 3271031, AKi ITOB’A3aHi 3 BikOM.

Kntouosi cnoea: 0o3osare obmescere xapuys8amnHs, niOuwlyHKo68a 341034, 6ik, Wypu.
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FOBIJIEI

HATXHEHHA HAYKOIO, CMJIbHA ITPAIIEIO:
1O 50-PIYY4 KAHIOMIATA BIOJIOTTYHUX HAVK,
TOLIEHTA TOMJII IIOOMWIN MUKOJIAIBHU

€ 0coOUCTOCTI, Unit >KUTTE- Fa Buil 1 mpodeciitHmil muiax
- Ije He /uile IOCTiIOBHUNI : PO3BUTOK, a ¥ ACKpaBUI
NPUKIAL LieCIIPAMOBAHOCTI, mo6oBi 1o obpaHOi crpa-
B/ Ta BUCOKOI BIiJITIOBifanb- HOCTI Ilepefi HAyKOBOIO |
OCBITAHCBKOIO  CIII/IBHOTOIO. CaMe Takow0 IOCTaTTIO €
KaHguaatr Oio/orivyHMX Hayk, moueHT Kadenpu 60TaHIKHL,
€KOJIOTil Ta METOIMKY HaBYaH- HA Oionorii ¢akynbrery
OPUPOJHMYMX HAayK Ta Me- HeKMeHTYy IlonraBcbkoro
Hal[IOHA/IbPHOTO  I1€larOriYHo- ro yHiBepcurery imeni B. I
Koponenka JlIrogpmMuna Muxko- naiBHa [omrs, saka 17 moTo-
ro 2025 poky BifgHaumIa CBil 50-piynni1 10Bieit.

Ii HayKOBO-IIeflaroriyHa Ji- SUTbHICTD € BTi/IEHHSIM T/IU-
60Koi BifflaHOCTI TPUPOFHU- 4JIM HayKaMm, IMpoi moOoBi
[0 PiIHOrO Kparo Ta YCBiJOM- | JIeHOl BiMOBia/IbHOCTI 3a
3bepexxeHHs Jioro 6iomoriv- . Horo pisHoMmaHiTTA. Ilpo-
TATOM 6araTbox poKiB BOHa ca- ? MOBIi/IJaHO IIpALIOE€ Ha IIe-
peTuHi HayKu, OCBITU Ta IIPO- | ' © CBITHMIITBA,  TIepealoyun
CBOI 3HaHHA, JJOCBiJl i HATXHEHHA CTY/IEHTaM, YYNUTE/IAM, KOJIETraM Ta OFHOLYMIAM.

[TouaTok npodeciitHoro myrsaxy Jllogmunm MukonaiBau csirae 1992 poky, Koy BOHa BCTYIIUIA
Ha IpupopHn4Mii pakynbreT IlonTaBChKOrO [lep>kaBHOTO IeflarorivHoro yHiBepcurety imMeHi B. I.
Kopornenka 3a cnenjianphicTio «Ximis i 6iooris». 3aBAAKY HAIONEITIMBOCTI Y HABYAHHI, BICOKII
MOTHBAIil Ta IMIMOOKOMY iHTepecy /10 IPMPOAHNYNX HayK BOHA 3aKiHYN/Ia YHIBEPCUTET 3 Bifj3Ha-
KOIO.

Ille B cTymenTchki poku JlrogMmuna MukonaiBHa mposiBuia cebe K 37i0Ha focmifHuIA, Bifno-
BiflasbHA 11 iHiIjiaTMBHA 0COOMCTICTD, sIKAa aKTUBHO JO/Ty4anacs G0 HayKOBOI JisMbHOCTI (aKy/ib-
TeTy. Y 1995 poli BoHa cTajia nepiion KapnmmHcbKO0 CTUIIEHIATKOO, 1A BifI3HaKa 3acBigumia
11 3HAYHMI HAYKOBUI IIOTEHI[ia/l Ta aKTUBHY Y4YacCThb Y )KUTTI YHIBEPCUTETCHKOIL CIIIbBHOTH.

Y>xe mij| 4ac HaBYaHHA Ha I ATOMY KYPCi BOHA yCIINIHO MOERHYBaIa 3706y TTs PaxoBoi oCcBi-
TV 3 IPAaKTUYHOIO JiS/IbHICTIO, mpaljoloun 1abopanToM Kadenpu 60TaHikm. 3aBASKM BICOKOMY
PiBHIO Ii/ITOTOBKY Ta IIPAaTHEHHIO 10 HAYKOBO-IIejarorivHoi Kap epu y 1997 poui BoHa 6yria npu-
3HaueHa Ha IT0CaJly aCUCTeHTa Kadempy, 110 CTAI0 BX/IMBYM eTarloM y ¢popMyBaHHi 1i Sk ¢axis-
I B Tanysi 60TaHiKM Ta BUK/IaJadya BUILOI IIKOJIN.

Y 2000-2003 poxax JIrogmMuia MukosnaiBHa HaB4yanaca B acuipanTypi HanionanbHoro nepgaro-
rivHoro yHiBepcurery imeni M. II. [IparomaHoBa mig HayKOBUMM KepiBHMLITBOM KaHAampaara 6io-
NOriyHMX Hayk, poueHTa JI. I. Onanunpkoi. PesynpraTom 6araTopiuHoi monpoBoi, repbapHoi Ta
aHAITNYHOI poOOTHU CTasma KaHAMAATCbKA aucepranis «PocinuHicTh gonmum piukn Xopon Ta il
¢bmopuctiyHi i cozonoriuHi oco6MMBOCTI», AKY 6yn0 ycmimHo 3axmineHo y 2005 poui 3acifanHi
crenianisoBaHol BYeHOI pagu y HanmionanpHOMY 60TaHqu0My capy imeni M. M. Ipnmka HAH
Ykpainn. JloCTiIpKeHHA CTallo BarOMUM BHECKOM y BMBUYEHHS perioHanbHOI Qopu Ta OXOpOHY
PigKiCHUX BUJIB.
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Ilicna nosepHeHHA 3 acnipanTypu JlrogMmuna MukonaiBHa mpalioBaaa CIIOYaTKy Ha ITocafi
aCUCTeHTa, a 3 muctonana 2004 p. mo >xoBTeHb 2005 p. — cTapioro Bukiaagad kadenpu 6oraHikn.
32007 poKy i 0 CbOTOJJHI BOHA 06iiiMae Hocasly JoreHTa Kadenpn 60TaHiKM, eKO/IOoTil Ta METOIY -
K1 HaBYaHHA 6iosorii, akTMBHO Oepe y4acTb B YJOCKOHAJIEHHI OCBITHIX IporpaM, BIIPOBaJKeH-
Hi iIHHOBALI/IHMX METOJAVK BUK/IA[JaHH:A, PO3BUTKY HayKOBOIO IIOTEHIIia/ly CTy[leHTCTBa. barato
POKiB mocmizb, 3 2005 mo 2015 pp., obiiiMana mocajy 3acTyIHMKA IeKaHa 3 HaBYa/IbHOI pPoOOTH
320YHOTO BiJIi/IeHHS IPUPOJHIYOTO PaKy/IbTeTY, IeMOHCTPYIOUYM BUCOKMII piBeHb OpraHizaTop-
CbKUX 31i0HOCTeI Ta mopsHOCTi. 3 2013 poky - [onosa [TontaBcpkoro o6macHoro ocepenky Mix-
HapOJIHOI acolliallil eKOJIOTiB YHiBEpCUTETIB.

3 2019 poKy BOHa € YIEHOM peJaKLiifHOI KOJIeTil HayKOBOTo >XypHainy «bionoris Ta ekosoris».
3aBEAKY 11 3yCWILAM i pefakiiliHiil CyMIIIHHOCTI XypHaI He jmiie 36epirae BUCOKY AKiCTb Ha-
YKOBOI'O KOHTEHTY, a i1 aKTUBHO 3a/71y4a€ HOBE IIOKOJIIHHA aBTOPIB.

CroropHi /lrogMmna MukonaiBHa — TapaHT OCBiTHBOI nporpamu «Ekosnoris» 6akanmaBpcbKo-
IO Ta MaTriCTEPChKOTO OCBITHIX piBHIB crienianbHOCTi E2 EKonoris, 1o BifNOBija€ Cy9acHUM BU-
K/IMKaM Ta iHTerpye eKOIOriYHy OCBIiTY B Hal[iOHA/IbHUIA i CBITOBUI HayKOBUI KOHTEKCT. BoHa €
KypaTOpOM HayKoBOro repbapito kadenpu 60TaHiky, eKonoril Ta MeTOAMKY HaBYaHH:A 6iojorii, a
TAaKOXX OYO/IIOE Pajly 3 OpraHisalil BUXOBHOI AisfAnbHOCTI [onTaBChKOrO HAIliOHAZIBHOTO IEflaro-
riudoro yHiBepcurery imei B. I. Koponenxa. Ii HaykoBuit 1opo6ok cranoButb monag 300 my6mi-
Kallill: HAyKOBMX CTaTell, HaB4a/IbHO-METOANYHUX MaTepiaiB, IporpaM KypcCiB i IpaKTUKYMiB.
BoHa e criiBaBTOpKOI0 MOHOTrpadii «®Pnopa BuIuX cyanHHUX pociuH [TonraBcbkoro paiony» (y
IBOX BUJIAHHAX), KA € YHIKQ/JIbHVM PerioHaIbHUM (IOPUCTIYHIM 3BefileHHAM. BoHa o4orioe cTy-
IEeHTCbKY HayKOBY IIPOOTIEMHY Ipyny «BuBUYeHHSA POCIMHHOCTI PiYKOBUX JONMMH [lonTaBIiHm».
Koro 11 HayKoBUX iHTepeciB OXOIUTI0E 60TaHIKy, OXOPOHY IIPUPOAM, repOapHy CIIPaBY, METOLVIKY
BUK/Ia/[aHHs 6iotorii. [i 1onb0Bi moc/imKeHHs Ta 3paskoBe BelleHHs repbapHoro ouy xkadenpu
CTa/IV METOAVIYHOIO OCHOBOIO /I YVICIEHHMX KYPCOBMX, 6aKa/aBPChKMX Ta MaricTepcbKux pooir
CTyZleHTiB. BoHa HEOIHOPA30BO 3aIpoUIyBajacA 4O Y4acTi y CKIafi )Kypi BceykpaiHCbKOro KOH-
KYPCY CTYAeHTCbKIX HayKOBMX pobiT i o6macHoi onimmiazgy 3 6iomorii.

3a 6araTopiyHy Ipalfio, BATOMUI 0COOUCTII BHECOK Y PO3BUTOK OCBIiTM 1 Hayku, popMyBaHHS
€KOJIOTiYHOI KynbTypu Monopi Jlrogmuma MukonaiBHa yIOCTOEHA YMC/IEHHUX BifI3HAK: TpaMOTa
TonoBHorO ynpasninus ocBity i Hayku [lonTaBcbkoi 06macHoi fepyxaBHOI agminicTpanii (2009 p.);
puIuioM Mi>XXHapO[HOI acolialii eKooriB yHiBepCUTETIB (2013 p.); mopsixku ronosu M. ITontaBa
(2009 p., 2014 p.); ITouecna rpamota [TonraBcpkoi obmacHoi AepskaBHOL agMiHicTparii (2016 p.);
nopska HarjionanbHol akafemii nmeparoriunux Hayk Ykpainn (2017 p.); I[Toyecna rpamora Ilon-
TaBChKOI 00acHoi papu (2021 p.); mopska [TonraBcpkoi o6macHol pagu (2021 p.); nopsika Minic-
TepcTBa OCBiTH 1 Hayku Ykpainm (2024 p.); mopsaka HamionanpHoi akamemil egarorivHnx Hayk
Ykpainu (2024 p.). Ane Haii6inbIIOK HATOPOROIO /IS Hel € IIoBara Kojler, TF000B CTYAEHTIB i Bifi-
Yy TTS IPUYETHOCTI 10 BEIMKOI CIIPABY — BUXOBAaHHA HOBOI reHepalii HayKOBIIiB Ta BYUTEIIB.

Y menpb 50-pi4HOrO 10BiIEI0 KOIEry, IPYy3i, CTYIEHTH Ta HAyKOBa CIIIIbHOTA BUC/IOB/IIOIOTD Hall-
mypimi cmoBa BaAYHOCTI JIrogmumni Mukonaisai Tomii 3a i caMOBiflaHy Ipalio, HEBUYEPIIHY
eHepriro, 6}1aroponHy MICil0 HayKOBLA 1 mepmarora. Hexail Ko)keH HOBUII [JeHb IPMHOCUTD Ha-
TXHEHHsI, HOBI ifjei Ta Imieapi maoay mpary, a >XUTTEBUI i mpodeciitHuii LuIax Oyne OCBiTIeHNI
BJAYHICTIO YYHIB, IIOLIAaHOIO KOJIET, TAPMOHIEI0 B POAVHI 11 TEIIOTOIO NIOAChKUX cepaelb. [nupo
6axaeMo Bam MilIHOTO 30pOB’s1, HEBMYEPITHOI €Heprii, TBOPYOro HATXHEHHS Ta CUJI /1A peajrisa-
il HaICMIIMBIINX ifiei i 3alyMiB.

Caczaiioax B. P.
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ITAM’ATHI JATU

CBIT/IIV TAM’ATI IMUTPA BACUJIbOBUYA TYBUHU (1949-2025)

23 6epesns 2025 poky Bi-
yKpalHCbKuil 60TaHIK, rojo-
HUK Bifjiny reoboTaHiku Ta
im. M.I. Xonomnoro HAH
HUX HayK, Ipodecop, naype-
HI y Tajay3i HayKu i TeXHiKM
JAKIIIHOI KOJIeril HayKoOBOTO
Ta ekonoriga’ JImmurpo Bacu-

HOmurpo BacunpoBnu [ly-
1949 p. B ceni Crnobopa (pa-
Yepkacbkoro painony Yep-
pp. BiH HaBYaBcA B YepKach-
TOriYHOMY IHCTUTYTI iMeHi
3aXONMBCA BUBYEHHAM 00-
BiJIOMOI BYE€HOI-TYKO3HAaBUIL
BYCHHs (JIOPK i pOCIMHHOC-
ocTpoBiB KpemeHuy1pkoro
Iy6uHa BcTynmB fo acmipas-
O/1iKaHCBKOTO  6OTaHIYHOTO

" JiIIOB y 3aCBIiTV BUSATHUI

BHUII HAayKOBMIl CHiBpoOiT-
exosiorii [HcTUTyTy 60TaHIKM
Ykpainu, moxTop 6ionoriu-
at Jlep>kaBHOI mpemil Ykpai-
Ta OaraTOpiyHuUil 4YIeH pe-
daxoBoro BuganHs "bionoris
npoBuY [lyOuHa.

OuHa HapopmBcs 17 KBiTHSA
Hime - Yepsona Crnoboza)
KacbKoi o6macri. B 1966-1971
KOMY Jep>)KaBHOMY IIefia-
bormana XMenbHUIIBKOTO, O€
TaHIKM 1 Mifi KepiBHULTBOM
O.H. Monsaku posnodas BHU-

| Ti IpuOepeXHNUX AUIAHOK Ta

Bogocxosuia. B 1972 p. II.B.

| Typu llenTpanbHOoro pecy-
* capy imeni M.M. Ipuuika AH

YPCP, a B 1976 p. B 1iill ycTaHOBI Iijj KepiBHUIITBOM BUAATHOTO BiTYM3HAHOTO OOTaHiKa, JOKTO-
pa 6ionoriuHux Hayk, npodecopa Curismynza CemeHOBMYa XapKeB/UYa 3aXVICTUB KaHAMIATCHKY
mucepraniro Ha Temy "JlatarTeBi Ykpainu (BupoBumit ckiaj, HOMVpPEHHs, 3anacy, 6iosoris, pario-
HaJIbHe BUKOPUCTAHHs, OXOpOHa i 36aradeHH:)". 3rofoM BiH OyB 00paHmMit Ha HOCay MOJIOALIOTO
HayKOBOro ciBpob6itHuKa Bifpiny npuponuoi ¢pmopu LIPBC imeni M.M. Ipnmka AH YPCP Ta
BUKOHYBaB 000B 3K BYEHOTO CeKpeTaps Lji€l yCTaHOBL.

B 1978 p. Imutpo BacuapoBud 6yB 3anpouieHuit wieH-kopecrnorgeHTom AH YPCP (3romom -
akazemikom HAH Ykpainn) IOpiem Pomanosudem Illensrom-CocoHKOM Ha IOCaly MOJIOAIIOTO
HAayKOBOT'O CIIiBpOOiTHMKA Binginy reo6oraniku Incturyty 6otaniku AH YPCP i came 3 miero
yCTaHOBOK Oy/a IOB’si3aHa ycsl MOfajbllla HaykoBa misuibHicTb [I.B. y6unn. B 1992 poui mig
kepiBHnuTBOM [0.P. llenara-Coconka JJMutpo BacunpoBud 3axucTuB JOKTOPCHKY AMCEPTALIif0
‘[InaBHeBO-niTOpanbHi ¢itocucremn IliBHivnOrO IlpmyopHomop’s’, a B 2004 oTpuMaB BueHe
3BaHHA podecopa.

OcHoBHi HaykoBi jocsirHeHH:A [1.B. [ly6rHM 0B s13aHi 3 JOC/TiIXKEHHAM BUIIIOI BOJHOIL, ITOBIiTpsI-
HO-BOJHOI Ta rano¢iTHOI pocmHHOCTI Ykpainu. Po3novaBim nif yac HaByaHHA B UepkacbKoMy
IefJarOTiYHOMY iHCTUTYTi 3 BUBUYEHHA BUIOBOTO i LIGHOTMYHOTO CKIafly pocnMHHOCTI Kpemen-
9YLIbKOTO BOJOCXOBMINA, ii AMHAMIKM Ta IPORYKTUBHOCTI, [IMuTpO BacunboBud cripsAMyBas CBOi
3yCWUIS Ha MOIIO/IeHe Moasibllle BUBYEHHs CHTAKCOHOMII, IPUPORHMX i aHTPOIIYHUX 3MiH,
PO3po6IeHHs HAyKOBUX 3acaj 30epexkeHHs (iTolleHO031B BMIIOI BOAHOI i MOBITPSHO-BOJZHOI poc-
JVHHOCTI IK CBOEPiJHOTO i BKpall HEOCTATHHO BMBYEHOIO HA TOM Yac B YKpaiHi TUITY IPUPOSHUX
eKOCVICTeM i 3TOJIOM CTaB OfHMM 3 Kpaumux (axiBLiB 3 nuTaHb Kaacugikail mepe3BonIo>keHNx
eKOTOMIiB He Ti/bKM B YKpaiHi, a i1 y Bciii €Bpomi. Vioro ogHooci6na Monorpadis "Buia BogHa
pocmmuHicTb. Knacu Lemnetea, Potametea, Ruppietea, Zosteretea, Iséeto-Littorelletea (Eleocharicion
acicularis, Isdetion lacustris, Potamion graminei, Sphagno-Utricularion), Phragmito-Magnocaricetea
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(Glycerio-Sparganion, Oenanthion aquaticae, Phragmition communis, Scirpion maritimi)" 3 cepil
"PocnuuHicTb YKpainu', mo Buiinuia gpykoM B 2006 p., HVMHI € HaCTi/IbHOIO KHUTOIO JJIA BCiX Bi-
TYM3HAHUX Ie000TaHIKIB, SKi 3a/IMalOTbCA MMTAHHAMM BYBYEHHS BIUIOI BOJHOI Ta IOBITPSIHO-
BOJHOI POC/IMHHOCTI B OKpeMMX perioHax Ykpainu. Baromuw e it BHecok [I.B. [Iy6uHu y BUBYeHH:
0co6mmBoCTelt 6io1orii, eKoIorii Ta XOpOosIorii OKpeMMX MpeACTaBHUKIB BOZHOI (iopyu — He Iuiie
BuziB popis Nuphar Sm. i Nymphaea L., sxum 6y/1a npucssideHa i1oro KaHAMUAATCbKa JUCePTALlis
(3romom opopmiteHa ik ofHOOCciOHa MoHOTrpadis "KyBinHkoBble YkpanHb!' i omy6tikoBana B 1982
p.), a 11 6ararpox iHmmx. B 1993 p. 3a yuactio [Imutpa BacumpoBuda crinpHO 3 Koneramu 3 Yexii,
CrroBav4yHM Ta YKpaiHy BUIIIIIIA IPYKOM KOJIeKTMBHA MOHOrpadis "MaKkpopuThl — MHMKATOPBI
M3MeHEHUI IPUPOJHON Cpefibl ', IKa CTajla MepuMM QyHAaMeHTaTIbHVM y3araTbHeHHAM HasBHOI
ingopmarnii npo mopdornoriuni, reorpadiuHi, ekonoro-6ionoriyni Ta rocrogapcbki 0co6MMBOCTI
BUJIiB BOJHNMX MaKpodiTiB.

IITe opHMM BayK/IMBMM acIleKTOM HAayKOBUX JOCIiXeHb [IMuTpa BacunpoBuya [lyounnu crano
BUBYEHHsI POC/IMHHOCTI IIPYMOPCHKIX eKOCucTeM YKpainu. B jtoro po6orax mocriitHo migkpec-
JTIOBasIacs yHiKa/lbHa pOJIb IJIaBHEBO-TiTOPAa/IbHMX TaHAMAQTIB MiBAHA YKpainy, Aki GopMy0Th-
cs Ha MicIli BIIaJiiHHs Be/IMKUX IpicHOBOJHUX pivok ([JyHato, [Juictpa i [Juinpa) B HopHe mope,
Ta HeOOXIifHICTD IX JieTalbHOrO reoOOTAHIYHOTO HOCTI/PKEHHs Ta 30epeXeHHs B CUCTeMi Ipu-
poxHo-3anoBifgHoro pouay Ykpaiun. HapzsuuaitHo BaromuM € BHecok [I.B. [ly6uHu y BUBUeHHA
¢dmopu Ta pOCIMHHOCTI IJIaBHEBO-IiTOpanbHUX eKocucteM IliBHiuyHOoro IlpmyopHOMOp’s, HUM
Oyno 3piiicHeHO aHaii3 ¢nopu nux ¢irocucreM, po3pobneHo knacudikaiio poCIMHHOCTI, BU-
IiJIeHO OCHOBHI 3aKOHOMIpPHOCTI II AMHAMIKIM Ta 3alIpOIIOHOBAHO KOMIIJIEKC 3aXOJiB [I/IA 0XOPO-
HU ditoreHopoHny i pitonenoponny. Li pesynbratu 6ymy cnovaTky ysaraabHeHi B MOHOrpadii
"[InaBun Ilpumyepromopbs” (omyb6nikoBano B 1989 p. y cniBaBropctsi 3 0.P. lllensarom-Cocon-
KOM), a 3TOZIOM 3HAJIIIIM CBOE JIOTiYHE IIPOJIOBXKEHHS Y MOAAIbIINX focmifkeHHsax [I.B. [Nyou-
Hn B 1990-2000-ux pokax. IxHim HacmigkoM cranmu KonektnsHi MoHOrpadii "Bruopasnoobpasue
Ixappiirada: CoBpeMeHHOe COCTOsIHME U Ty Ty coxpaHenusw (2000), "IlyHaiicpknit 6iocdepHuin
sanoBigHMK. Pocmmuumii ceit" (2003), "Knacudikaris Ta mpogpomMyc pocIMHHOCTI BOLOVM, Iiepe-
3BOJIOKeHVX TepuTopii Ta apeH IliBHiuHOTO [TpHyopHOMOP’a” (2004) TOILIO.

HapsBuuaiiHo BaroMnM € BHecok [IMutpa BacuinboBnda [ly6uHM y po3BUTOK BiTUM3HAHOI (i-
TOCO30710ri1. 3a i10ro akTMBHOI y4acTi 6yno ctBopeHo [lyHaiicbkuit 6iodepHunit 3anoBigHmK, A3o-
BO-CMBachKMiT HalliOHA/IbHWIT IPUPOHNI IAPK Ta HU3KY NPUPOSHO-3AIOBITHNX 00’ €KTIB HIDK-
4oro paHry. BiH fjony4umscs 1o miaroToBky KoneKTuBHOI MOHOTpadil "3e/eHas KHura YKpanHCKo
CCP: Penkue, vicyesarolye 1 Hy>KAaolyecs B OXpaHe pacTUTe/IbHble coobiecTa” (1987), a sro-
JIOM CTaB OfJHIM 3 OCHOBHUX aBTOpiB "3eneHoi kunuru Ykpainn' (2009), sika orpumara cratyc ogi-
L[iTHOTO BU/IaHHA MiHiCTepCTBa 3aXMCTY JOBKI/IA i IPUPOJHMX PeCypciB YKpainm i ep>KaBHOTO
IOKYMEHTY, OpaB y4acTb y po3poOJieHHi eKkoMepexi cTenoBoi i yicocTenoBoi 30H Ykpainu, OyB
OIIHMM 3 aBTOPIB y TpeTbOMY BufiaHHi "UepBoHOI KHUTrM YKpainu'.

B 2019 poui mip 6e3nocepenniM kepiBHunTBoM IMurpa BacuinpoBuua Jy6unm Ta 3a jtoro
crinbHoto 3 T.II. [I3r06010 pepakiiero 6ys omy6nikoBanmit "[Ipogpomyc pocimHHOCTI YKpainu"
- (¢yHOaMeHTaIbHA KOJIEKTVBHA IIpalls, sKa y3araJbHMIA BiTOMOCTI IPO CMHTAKCOHOMIIO YCiX
TUIIIB POC/IMHHOCTI YKpainy Ha ocHOBi MeTony JK. bpayn-bnanke Ta MicTuTb JOK/IaHy XapaKTe-
PUCTUKY YCiX BUIIEHNX knacudikarinHux ofuHuIp (Bif KIaciB pOCIMHHOCTI 0 OKPEeMMX aco-
1ianiin).

HayxoBa i HaykoBo-oprasisaniiita gisuipHicts [IMutpa Bacunposnya [Jy6unnu B IncTutyTi 60-
taniky iM. M.I. Xonogaoro HAH Ykpainu 6yia Bucoko orjineHa 6ararbMa jitoro koneramu. B 2005
P. CIIJIBHO 3 KOJIeraM¥ 3a IIVIK/T HAYKOBYIX IIpallb 'Po3po0/IeHHs HayKOBUX 3acaf] i IPaKTUYHUX pe-
KOMeHaLill 36epexxeHHs 610pi3HOMaHITTS B KOHTEKCTi CTA/IOr0 pO3BUTKY YKpaiHu' BiH OTpuMaB
HlepxxaBHy nIpeMito B ramysi Haykn i Texniku. Takox BiH HeOfHOPa30BO OYB HATOPOJKEHMII IT0Yec-
HyMM rpamoTtami i nogsakamu Bix IIpesunii HAH Ykpainu, llentpanproro koMiteTy npodcminkm
npauiBuukiB HAH Ykpaiun, gupexuii Incturyry 6oranikn im. M.I. Xonmoganoro HAH VYkpainn.
Ax unen Buenoi pagu Inctutyry 60taniku im. M.I. Xonogaoro HAH VYkpainn i crenianisopannx
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BYEHVX paf i3 3axucty gucepranii B [HctutyTi 60Taniku tra HanionanpHoMy 60TaHiYHOMY camy
imeni M.M. Ipumxa HAH VYkpainu BiH 3aBx/u 6paB akTUBHY y4acTb Y po6oTi ix 3aciganb. ITif
kepiBHMuTBOM JI.B. [ly6uHm 6yno ycmiHo 3axmineHo 17 KaHAUaTChbKUX JUCePTaLiil.

Jlo ocTaHHIX AHIB CBOro >XUTTA [IMUTpO BacunboBud NpomoBKyBaB JOCTIIKEHHA POCINH-
HOTO IIOKPVBY YKpaiHM, pa3oM 3 KOjIleraMJi 3aBepluryBasB po6oTy Ha pykomucoM MoHorpadii "Tli-
oHepHa pocnyuHHICTb Ykpainu. Kmacu Crithmo-Staticetea, Cakiletea maritimae, Ammophiletea
arundinaceae, Helichryso-Crucianelletea maritimae, Festucetea vaginatae, Koelerio-Corynephoretea
canescentis, Thero-Salicornietea, Crypsietea aculeatae, Isoéto-Nanojuncetea, Bidentetea", 1o crane
yeproBuM ToMoMm cepii "Pocnunnicts Ykpainn" i 6yme ony6nikosano Hesabapom. Moro Hayko-
BY CHQ/IIIVMHY CK/IAal0Th oHaf 500 my6mikaniit, mpycBsYeHNX pisHUM acrieKTaM (itoreHoorii,
bnopuctuky, pitoexonorii Ta dirocosonorii. CeiTaa mam’ATh Ta Teri crnoragu npo JImurpa Ba-
cunboBuya JlyOuHy Ha3aBX/M IMIIAThCA Y CePLsiX YCiX THX, XTO I0T0 3HaB 0COOUCTO, @ TAKOX B
JIOTO YMC/IEHHMX HAaYKOBUX IPalX, AKi € PyH/aMEeHTaTbHUM BHECKOM Y PO3BUTOK YKPAiHCBKOI
OoTaHiKu.

Jlasuoos I. A.
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ATEMACOB Anppiit AHaroniiioBud — fokTop (inocodii 3 exosorii, crapimit HayKoBmit CIiBpo6iT-
HUK Kadenpu 300710ril Ta eKonorii TBapuH XapKiBCbKOT0O Hal[ioHa/IbHOTO YHiBepcuTeTy imeHi B. H. Kapa-
3iHa.

ATEMACOBA Tetsina AHppiiBHa — KaHguaT 0i0/I0riYHMX HAYK, OLEHT Kadexpy 300710rii Ta eKomo-
rii TBapyH XapKiBCbKOTO HalliOHaIbHOTO YHiBepcuTeTy iMeHi B. H. Kapasina.

BOBKAHMUY /Tro6omup CrenaHoBUY — KaHAKUAAT 6i0/IOriYHMX HAayK, OLIEHT, 3aBiTyBay Kadenpy aHa-
ToMmil Ta ¢isiosorii JIbBiBCcbKOTO flep>kaBHOTO YHiBepcuTeTy (isnvHoi KynbTypu iMeHi IBana bobepcpxkoro.

TOMJIA JTrogmuna MukomaiBHa — KaupugaT 6ioIorivamx HayK, JIOL[€HT Kadenpu 60TaHiKM, €KOMTO-
ril Ta MeTOoRMKM HaB4YaHHA 6ionorii ITonTaBCPKOro HaI[iOHANBHOTO NEJArOriYHOrO YHIBEpPCUTETY iMeHi
B. I. Koponenka.

JABUOB [Ienuc AHaTOMTOBUY — KaHAMUAAT Oi0/IOTIYHUX HAayK, HAYKOBUII CIIBPOOITHMK Bififiny
reo6oTaHiky Ta ekonorii IHctutyTy 60TaHiky iMeni M. I. Xonognoro HAH Ykpainn.

JINYX Akis Ilerposuy — akagemik HAH Ykpainu, fokrop 6ionoriunnx Hayk, npogecop, 3aBigypad
Bifziny reo6oraniku ta exonorii InctutyTy 60oTaniku imeni M. I. Xonogaoro HAH Vkpaiun.

JAYEHKO-BOTYH Mapuna MukonaiBHa — JOKTOp IeJaroriYHux Hayk, mpodecop, 3aBigyBad Ka-
¢denpu 60TaHiky, exonorii Ta MeToaVKY HaBYaHHA 6iosorii ITonTaBchKOro Hal[iOHAIBHOTO MEAArOriYHOrO
yHiBepcutery imeni B. I. Koponenka.

KOBAJIb Auppiit AHaTOMiOBUY — CTapinit BUK/Iagad Kadempu coliampHOi po60TH Ta CrelianbHOI
ocsitu ITonTaBCHKOrO iIHCTUTYTY €KOHOMIKM i IIpaBa YHiBEpCUTETY «YKpaiHa».

KOMICOBA Tetsana €BreniiBHa — kaHanaaT 6ioorivHnx Hayk, mpodecop, 3aBigyBad Kadenpy aHa-
toMmii Ta ¢pisionorii mopuun imeHi npo. 5. P. CunenpankoBa XapKiBCbKOTr0O HaIliOHA/IbHOTO HEAarOriqyHOTO
yHiBepcurety imeHi I. C. CkoBopopu.

KOHOHEHKO [Iennc AuppiiioBiy — acripanT kadeapyu 60TaHiKy, eKOJIOrii Ta MeTOAMKY HaBYaHHS
6ionorii ITonTaBcbkoro HalioHa/ILHOTO IefarorivHoro yHiBepcurety imeni B. I. Koponenxka.

KPACOBCBKIMN Bonogumup BacunboBud — KauauaT 6ioforiqHmx HayK, UPeKTop XOpombChbKOTo
6oTaHi4HOrO cany.

JIEBAIIIOB Muxaiino IBaHOBUY — TOKTOP MeIVYHNX HAYK, CTApIINI HAYKOBMII CIIiBPOOITHNUK, IIpO-
Bi[HMIT HayKOBWII CIiBpOOITHUK Binminy niHiuHOi disionorii cnomy4noi tTkaunuu [HcTUTYyTY disionorii
imeni O. O. boromonbusg HAH Ykpainn.

MAXIHBKO Poman Ipuroposuy - acnipant kagenpu exosorii [Tomicbkoro HaljioHa/IbHOTO yHiBep-
CUTETY.

MEJIbHUKOB Irop BragucnaBoud - acmipasT kadenpu 60TaHiKy, €KOIOTii Ta METOAVIKY HABYaHHSA
6ionorii ITonTaBchKOro HaliOHa/IPHOTO IefarorivHoro yHiBepcurety imeni B. I. Koponenxka.

ITAINIKEBMY Haranisa AHaToniiBHa — TOKTOp 6i0/10TiYHMX HayK, CTapILINMiT HAYKOBUI CIIiBPOOITHIK
Incturyty 60raniku imeni M. I. Xonogxoro HAH Ykpainn.

ITEPEPBA BragucnaB MukonaitoBud — acripat Kadenpu 60TaHiKM, eKOJIOTiI Ta METOVMKY HaBYAHHSI
6ionorii ITonTaBcbkoro HalioHa/IBHOTO IefarorivHoro yHipepcurety imeni B. I. Koponenxka.

ITOPTHIYEHKO Bonopmmup Immid - ZOKTOp MeAMYHMX HAyK, CTApLIMil HAYKOBUI CIiBPOOITHMK,
3aBifyrounit Bigginom ¢isiosnorii Ta matosorii ekcTpeMaabHMX cTaHiB MKHapOJHOrO LIeHTPY aCTPOHOMIY-
HIUX Ta Me[JUKO-eKoyoriynux focnimpxenb HAH Vkpainn.
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PO3EHBJIIT I0nis BacuniBHa — kanpuaaT 6i0/10rivHNX HayK, HAYKOBMII CIiBPOOITHMK IHCTUTYTY 60-
taHikn iMeHi M. I. Xonognoro HAH Ykpainn.

POKOTAHCBHKA Biktopis OnekciBHa — KaHJU/IaT CiIbCBKOTOCIIOAPCHKUX HAYK, aCUCTEHT Kadenpu
60TaHiKM, €KOJIOril Ta METOAMKY HaBYaHHA 0ionoril IIo1TaBchKOro HalliOHaIbHOTO MIE€NATOriYHOTO yHiBep-
curerty imeni B. I. Koponenka.

CATANJAK Birarina PomaHiBHa - acnipaHTKa, acucTeHTKa Kadenpy 60TaHiKM, eKoIorii Ta MeToam-
K11 HaB4aHH: 6iosorii [TonTaBchKoro HalioHaTIbHOTO NefarorivHoro yHisepcurery iMeHi B. I. Koponenka.

®EJBKIB Mapis PomaniBHa — acipanTtka kadeznpu ¢isionorii mopuuu i TBapuH JIpBiBCcbKOTO Hallio-
Ha/JbHOTO YHiBepcuTeTy iMeHi IBana ®@panka.

O®IITAVITIO Tersina BacuniBHa — KaguaT 6i0/10TiYHNX HAYK, CTAPUINiT HAYKOBUII CIiBPOGITHUK TH-
crutyry 6otaniku imeni M. I. Xonoguoro HAH Ykpaiun.

XAPYEHKO JTropmuna ITaBriBHa — oKTOp b6iooriunmx Hayk, mpodecop xadenpu 6ionorii, 350pos’s
moavHu Ta (isudHoi peabimitanii I[TonTaBChKOro HaliOHA/IBHOTO MEJATrOTiYHOTO YHiBepCUTETY iMeHi
B. I. Koponenka.

ITATIEHKO Ilerpo KOHCTAHTMHOBMY — KaHAMAAT 6i0OTiYHUX HAYK, CTApILINIT HAYKOBUII CIIiBPOOIT-
HUK Bifpiny ¢isionorii Ta marosorii ekcTpeManbHUX CTaHiB MDKHapOJHOTO LIEHTPY aCTPOHOMIYHMX Ta
MeIMKO-eKonorivnmx pocnifpxenb HAH Ykpainu.

IIKYPA Tersana BomogummupiBHa — KaHAmMpaT 6i070riYHMX HayK, JOLEHT Kadenpyu OOTaHIKU, eKO-
norii Ta MeToaVKY HaB4aHHA 6iosorii [TonTaBCcbKOro HaIiOHAIBHOTO IEArOriYHOrO YHiBepCUTeTy iMeHi
B. I. Koponenka.

AHKO Poman BacunpoBuy — KaHmugaT 6io/1orivamnx HayK, CTapIlNii HAyKOBUIA CiBpOO6ITHUK Bigpmimy
¢isionorii Ta marosorii ekcTpeManTbHUX CTaHiB MI>KHApOJHOTO LIEHTPY aCTPOHOMIYHMX Ta MEVKO-eKO/IO0-
riuaux gocnimxenb HAH Ykpainn.
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BMOIN 1O ABTOPIB

Hayxoswuit ¢paxoBuii xxypHain «bionorisa Ta ekomoris» ny6mikye opuriHaibHi MaTepianm 3a pe-
3y/IbTATaMI JIOCTIJPKEHb Y Pi3HUX Tanyssax 6ioyorii Ta eKomorii, a TakoXX KOPOTKi ITOBi/JOM/IeHHS,
OITIANM 1 pelieHsil.

Po60o4i MOBU >XypHany — yKpaiHCbKa, aHITIICbKa, HIMeIIbKa, I0/IbChKa. [lopsAnok po3MimieHHs
PYKOIIMCY MaTepiais:

¢ Y BEPXHbOMY JIIBOMY Ky Ti

(BMpiBHIOBAHHS 32 JIIBUM KPA€M, KOXKEH IIJIYHKT i3 HOBOTO psifika 6e3 mpoobiiB):

1) rpud YIK;

2) iHiLiany Ta mpi3Buine aBTopa (aBTOPIB);

3) mOBHA Ha3Ba YCTAHOB, Y AKill BUKOHAHO IOCTiPKEeHHS;

4) agpeca I MUCTYBAaHHS;

5) eneKTpoHHa afgpeca (CTUIb — KyPCUB);

6) 16-3naunmit inenTudikatop gocrigauka ORCID.

¢ gyepes npooim:

7) Ha3Ba po60OTH (Bifi HEHTPY IPONVCHUMI JTiTepaMy, CTIIb — HAIiBXUPHNIL);

8) aHOTaNLiA Ta KIKOYOBi cMoBa (5-7) yKpaiHCbKOIO MOBOIO (A1 YKpaiHOMOBHOI
CTaTTi) a60 AHIIIICHKOI0 MOBOIO (IJIA CTATTi iHIIMMIY, OKPIM YKpalHCHKOI, MOBaMN)
(cTWIb — KypCcHB, BUPiBHIOBaHHA 32 LIVPIHOIO);

9) OCHOBHMIT TEKCT CTATTi (MOBM TEKCTy — YKpaiHCbKa, aHITIICbKa, HiMeIbKa,
IIO/IbChKA);

10) cnmcoK BUKOPMCTAHOIL JiTepaTypm (Ui CTaTTi YKpalHCPKOI MOBOK) abo
References (y1s1 cTarTi iHIIMMY, OKpiM yKpaiHCBbKOI, MOBaMM);

11) aHOTaILis aHITiICHKOI0 MOBOIO (200 YKPalHCPKOI MOBOIO, SIKI[O OCHOBHMIA
TEKCT CTATTi MOJAHO AHIVIIICBKOIO, HIMEIIbKOIO Yl HOTbCbKOI MOBaMIU), IO HABO-
IVUTBCS PAa3oM i3 TAKMMM €/IeMEHTAMMU:

¢ Ha3Ba CTATTi (Bif LeHTPY NPONMCHYMM JIiTepaMM, CTVIb HAIIiBXXVPHUI);

¢ ininianm Ta mpisBuINA aBTOPiB (BUPIiBHIOBAHHS IO LIEHTPY, PETicTp — MOYMHATH
i3 mpomnucHux);

¢ Ha3Ba YCTAHOBY, Y AKill BUKOHAHO JOC/i/KeHHA (BUPiBHIOBAaHHA 110 LIEHTPY,

¢ pericTp — NOYMHATY i3 IPONICHNUX);

¢ TEKCT aHOTALil Ta K/II0YOBi C/I0Ba, IIOBHICTIO ileHTUYHI TAKUM a/IbTEPHATVIBHOIO
MOBOIO TIepefi TEKCTOM CTATTi (BMPiBHIOBAHHSA 3a IIVPIHOIO).

12) References (11 cTaTTi yKpaiHCHKOIO MOBOIO);

13) B okpemomy ¢aitsti — BifoMoOcTi Ipo aBTOPiB.

Crpykrypa crarTi. TekCT cTaTTi MOBMHEH MICTUTM TaKi po3finy (000B’ sI3KOBI J/Is1 METOI Y-
HIIX Ta €KCIIePYMEHTa/IbHIX CTaTeln).

Bcerymn. [TocTranoBka mpo6jieMu B 3araibHOMY BUTTISZLE Ta 11 3B 130K i3 BYK/IMBYMM ITPAKTUYHU-
MM 3aBJJAHHIMM, @ TAKOXK HACTYITHUMM JJOCTIPKeHHAMY Ta ny6ikanissmu. Buinenus nesupire-
HUX paHillle YaCTVH 3aranbHOI Ipo6bnemu. PopMyToBaHHA METY TOCTiKEHH.

Marepiamm ta merogu. CTUCIUI ONC NIUIAXIB i 3ac00iB OTpYMaHHA HAYKOBUX Pe3y/IbTaTiB.

PesynbraTn Ta ix 06roBopeHHs. Brkiaj; 0CHOBHOTO MaTepiany JOCTIPKeHHS 3 OOIPYHTyBaH-
HSM Ofiep>KaHMX HayKOBUX Pe3y/IbTaTiB Ta iX 0OTOBOPEHHS.
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BucHoBku. KopoTkuit mifcymMok oTpuMaHux pesynbraris. HaykoBa HOBU3HA, TeopeTUuHe i
IpaKTIYHe 3HAYEeHH, MOXK/IVIBE BIIPOBA/KEHH I, [IePCIEKTVBY HAYKOBYX PO3POOOK Y JAHOMY Ha-
IPAMKY.

Bumoru 1o opopmiIeHHs CTaTTi:

¢ TekcToBmit pefakTop Microsoft Word 6e3 aBTOMaTu4HOro i py4YHOro pO3IOfiny
IIEpEHOCIB;

¢ rapHirypa — Times new Roman;

¢ Kernib — 14 1T,

¢ MDKpARKOBUIL iHTEpBas — 1,5 0T;

¢ popmar — A4;

¢ II0JIA 3 YCIX KpaiB — 10 2 CM;

¢ BifcTym ab3any - 1,25 oM

¢ BUPIBHIOBaHHA TEKCTY — 3a LIMPUHOIO;

¢ o6car my6mikanii (pa3oMm i3 TaOMMIIAMY, pUCYHKAMM, CIIVICKOM JTiTepaTypu i aHO-
TallisIMM) He TIOBVHEH NepeBUIYBaTy 15 CTOPiHOK — /IS eKCIIepMMEHTaNbHOI CTaTTi
a60 20 CTOPiHOK — /I OIJIAZOBOI CTATTi; PYKOIMCH Oi/bIIOr0 00CATY IPUIIMAIOThCA
TIZIbKY TIiC/IA TIONIEPEIHBOTO Y3TOJPKEHHA 3 PEJKOJIETIEN.

Ta6nuni Benmukoro po3mipy IOFAIOTbCA Ha OKPEMMX CTOPIHKAX, HEBEIUKOIO PO3Mipy
PO3MILIYIOTbCSA TI0 TEKCTY, Bifi AKOTO BififinA0TbCA Mpobinom. TekcT y Tabnniisx Habupaerbes
po3mipoMm 12 1T yepes offuH iHTepBasI, Ha3BM TAOMNIIb BUAIIAIOTHCA HAIIIBXXUPHNUM CTIIEM. 3
HeoOXiTHOCTI 10 TaONMNIb JOJAI0THCSA IOSICHEHHS 200 IIPUMITKH.

Ipadiuni 06’extm mopatorbcss y ¢opmari *.eps (CMYK, GRAYSCALE), ¢dotorpadii,
miarpamu ta rpadixm — y popmari *.jpeg (300 dpi). PycyHku BuKkoHyI0TbCA Y BifiTiHKaX ciporo, y
miarpamax ta rpadikax peKOMeHIYETbCS BUKOPUCTOBYBATY Pi3HOTEKCTYPHI 3a/MBKY Ha OCHOBI
JOPHOTrO Ta 617100 KO/MbopiB, paMKu Ta 3a/1uBKM (OHY He loycKaThces. iarpamu Ta rpadikn
TaKOX I0JJATKOBO MOAAIOTHCA Y (paiiax TMX Iporpam, y skux 6ynu creopedi (*.doc, *.xIs tain.).
Hywmeparis Tabmmip i rpadiunmx 06’exriB (Tabmuis 1, Puc. 1) Ta mOCHIaHHSA Ha HUX 110 TEKCTY
(tabn. 1, puc. 1) € 060B’s13k0BMMU. 3aro/IoBKM TaO/MUIb Ta rpadiuHuX 06’€KTIB MOATHCS
Ker7ieM IpIQTy OCHOBHOTO TeKCTY CTATTi (14 IT) i BUAINAIOTbCA HANIBXKMPHUM CTUIEM.

HasBu 6ionmoriynux BB i pOAiB y TEKCTi OJAIOTHCA JIATUHOIO i 8UOINAIOMbCA KYPCUBOM.
ABTOpM BUAIB i poAiB HAaBOAATbCA JulIe NpU NEPIIOMY 3raflyBaHHi BUIY i KypcUBOM He
BUTITSAIOTHCA.

@®opmymu cnig Habupatu y pepmakropi Microso® Equation, posmip 3HakiB Mae OyTu
CHiBpO3MipHUM HIPUPTY OCHOBHOTO TEKCTY CTATTi.

®isnyHi BemmymHN HaBoAATHCA B ogyHUIAX Cl. 3HaueHH:A Gi3snyHOI BeTMYMHY i OVIHUIIIO
BuMipy (okpiM % i °C) 000B’A3KOBO pO3AiIATM NPOOITOM, BMKOPUCTOBYIOUM IS LIbOTO
«HEpO3pUBHMIT TP0OiN» — moegHaHH: Kaim <Ctrl+Shi®+mpo6in> (2 M, 15,5 kr).

JIankyt BUKOPUICTOBYBATH JIMILE IPYKAPCHKI: « ».

J1s1 mosHaYeHHA anocTpody NOTPiOHO BMKOPMCTOBYBATU CUMBOM «» (IIO€HAHHS K/IaBilll
<Alt+0146>).

Y TekcTi cmif po3pisHATM cMMBO/MM THpe Ta fedic. BukopuctoByBaTy moTpibHO TiNMbKM
«KOPOTKE THP€», Yy TOMY YMC/Ii Py MO3Ha4YeHHi fiamasonis: C. 25-32; y nmucronafi-rpyssi; y
2012-2014 pp.; y Tabmn. 1-2 i r.n. Ilpu HaBeneHHi fiama3oHy MK 4ncaMu Ta Tupe npoobinm He
BUKOPYMCTOBYIOTBCS; B IHIIMX BUMIAZIKAX ITepef i Mic/Ist TMpe CITifi BCTAB/IATH OFVIH PO

Y nmecATKoBUX Apo6ax MOTPiOHO BUKOPUCTOBYBATY KOMY, a He KpaIKy. 3HaK MHO>KEHHS He
IO- ITYCKAETHCS 3aMiHATH JIITEPOIO «X», A CJIiJ] IO3HAYATY CMBOJIOM «X».

AHoTanis NOBMHHA BifOMBATK OTPMMAaHi pe3y/nbTaTy i TOJIOBHI BMCHOBKM CTaTTi Ta
HepefaBaTy YNTadeBi OCHOBHY 1i cyTHiCTb. MiHiMambHMIT 06CAT TEKCTOBOI YaCTMHM aHOTALI
craHOBUTH 1800 cuMBO/IiB (pasoM i3 kiaro4oBMMY clioBaMn). Pesome BciMa MoBaMu Mae 6yTu
IIeHTUYHIM.
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Cnncox BUKOPHUCTAHMX JKepen Mae Oyt odopmienuit srigHo Bumor HarmioHanbHOro
cranpapry Ykpainum [JCTY 8302:2015 «Iudopmanis Tta poxymenrauis. bibmiorpadiune
IOCWIAaHHSA. 3arajbHi BUMOIM Ta NpaBuia cknafaHHs» http://lib.pnpu.edu.ua/les/dstu-8302-
2015.pdf.

OxpemyM 6/I0KOM pO3MIIIyETbCS IHIIOMOBHA BMKOPUCTaHa JliTeparypa (aHITHIICHKOIO,
(b paHIy3bKOI0, TTO/IbCHKOI0, HIMEI[PKOIO Ta iH.) 3a IATMHCBHKMM ani¢aBiTOM. [HIIOMOBHI Kepena
IPOIUCYIOThCS MOBOIO OpUTiHaTy, ane 3a Bumoramu JJCTY 8302:2015.

Koxne mxeperno, ske HaBefeHO ab0 IPOIMTOBAHO B IMy6rikaliii, HeoOXifHO Bifobpasutu y
CIVICKY BUKOPMCTAHMX JiKepenl. He 03BO/IAETbCA BK/IIOYATH Y CIMCOK BUKOPUCTAHUX JIXKEPETT
nyOmikarii Ha sSIKi HeMae NOCW/IaHb i IMTYBAHHA Y TEKCTi CTaTTi.

IluToBaHMil MaTepia/l HaBOZUTHCA B aA(aBiTHOMY IOPAAKY 3a IpisBuUIEM aBTOpa abo
Ha3BU [Kepena i He HyMepyeTbcs! Ko 3a3HaueHO Kinbka poOiT OFHOTO i TOro X aBTOPA,
TOJIi 3aIMCK PO3TALIOBYIOTHCA 3a aaBiTOM Ha3B poOiT.

O60B’s13k0BO MTOTPi6HO BKasyBaTu igenTndikaropu DOI a6o URL py1s Beix mporutoBaHnx
IpKepert, Ijid AKUX BOHM iCHYIOTb.

Kosxen 6i6miorpadiunmit ommc mkepena MOYNHAETHCSA 3 HOBOTO PsifiKa 3 BUPIBHIOBAHHSM 10
mMpyHi 6e3 BifCTyIiB.

Axmo 6i6miorpagivunmit onmc mxepena 3aiMae KibKa pAAKiB, TOAi mepInii pAKOK OIICY
BUPIBHIOETBCA 110 IMPYHi 6€3 BifICTyMiB, a HACTYIHI pAAKY — 3 BifcTynom y 1,25 cm. (guB. y
HaBeJIeHMX 3pa3Kax OMVICY JOKYMEHTIB).

References - TpaHcmiTepoBaHuil (IPONMCAaHUII JIATMHCBKMMM  JIiTepaMim)  CIMCOK
6i6miorpadiynmx mxepen. References HaBopuTbcsi OKpeMyM OIOKOM i ITOBHICTIO HOBTOPIOE
CHNICOK BUKOPMCTAHMX JpKepel [HIIOMOBHI mkeperna, B pasi ix HasgBHOCTI, y References He
TpaHCIiTepyoTbcs. References ykmamaerbcst 3rigHO BuMor MiXHapopHoro 6i6miorpadivyHoro
crangapry APA (AmepukaHcbka 1cuxonoriyHa acouianis) (http://www.apastyle.org/), ne
BCi KMPWINYHI Ha3BM CTaTeil Ta KHUT TPAHCITEPYIOTHCA JIATMHCBKUMMU JIiTepaMin ([OLiNbHO
KOPUCTYBATICA OH/IAIIH-KOHBepTepaMu 1A yKpaincbkoi MoBu https://slovnyk.ua/translit.php)
Ta MepeK/IaflaloThCs AHITIINICPKOI0 MOBOIO.

Ixepena indopmanii y References posmimyorbcs B andaBiTHOMY MOPAAKY 3a NpisBUILEM
aBTOpa (pemakTopa/yKiIajaya, sSIKIIO0 HEMA€E aBTOpa) — B [[bOMY Be/uKa BifMiHHicTh Bif Cnmcka
BUKOPUCTAaHMX JpKepen. SIKimjo MaTepiam He Mae aBTOpa, JIOrO HEOOXiTHO PO3MICTUTM 3a
andasitoM Ha3su. bibmiorpacdivni onucy He HyMepyOThC!

Koxxna TpaHcniTepoBaHa Ha3Ba 6i6niorpadivHoro mocumanusa Mae 6y Ty MponucaHa KypcuBoM
i posummpeHa aHIJIOMOBHMM IIepekIafioM (HasBa CTaTTi, KHUTH, )XYpHaIy, KoH(pepeHuii). [Ipu
IIbOMY IIepeKyIaj 6epeTbCcs Y KBafpaTHI AY>KKM i pO3MIIy€eTbCsl Ofpasy Iic/isA TPaHCIiTepOoBaHO]
Has3BM. SIKIIO KibKa poOIT OFHOro ¥ TOro >k aBTOpa (pemakTopa/yHOpsAEHMKA), TONi 3alNCy
PO3TALIOBYIOTHCA B XPOHO/IOTIYHOMY MOPAJKY 3a pOKaMM BUJJAHHA Y IOPAJIKY 3pPOCTaHHA.

Y TpaHcnitepoBaHux 6i6miorpadivHux omycax y fy>Kkax HeoOXiTHO BKa3aTy MOBY OpUTiHaIy
niteparypHoro jpkepena — [in Ukrainian].

IIuTyBaHHA B TEKCTi — BHYTPIIHbOTEKCTOBE NMOCV/IAHHA MICTUTH iHOpMalioo nmpo aBropa
mpani o UMTyeTbess Oe3 iHinjaniB (pemakropa/ykiafada/Ha3By LMTOBAHOTO JDKEpera, SKIIO
aBTOP BifICYTHII1), pik BUFAHHA Ta CTOPiHKOBUII iHTepBasI (HOMepM CTOPIiHOK, 3 AKUX HABOJUTHCA
nyraTa). CTOpiHKOBMII iHTepBa/I HO3BOJIAETHCA HE BKA3yBaTH, AKIO He HABOAUTHCA IUTATA, a
BUCJIOBITIOETBCS AKACH iiest 4 IOCY/IAaHHSA Ha poOOTY B Ii/IOMY.

Hikue HaBegeHo npuknaau 6i6miorpadivHmx onmcis JOKyMeHTIB 1 po3MilieHHs y CIMCKy
BUKOPHCTAaHMX JKepen, References Ta mpukiamy nuTyBaHb (BHYTPIlIHbOTEKCTOBE ITOCYIAHHS)
3a pi3sHMMM TUIIAMI MaTepialiB.

OKpeMe BUFAHHS OHOTO aBTOPA (KHITM)
Tapacos B. B. ®nopa [IuinpomerpoBcpkoi Ta 3amopisbkoi obmacreit. CyaMHHI pOCTVHM.
Bionoro-exonoriuHa xapakTepucTuka BUfiB : MoHorpagisa. [JHinponerposchk : Bup-po JTHY,
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2005. 276 c.

Tarasov, V. V. (2005). Flora Dnipropetrovskoi ta Zaporizkoi oblastei. Sudynni roslyny. Biolo-
ho-ekolohichna kharakterystyka vydiv [Flora of Dnipropetrovsk and Zaporizhzhya regions. Vascu-
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Jleontnes 1. B. ®nopucTrynmii aHasi3 y Mikosorii : migpy4ynuk. Xapkis : OcHoBa, 2007. 160 c.

Leontiev, D. V. (2007). Florystychnyi analiz u mikolohii [Floristic analysis in mycology]. Kharkiv:
Osnova [in Ukrainian].

IuryBanna B tekcri: Ilinpyuynnk 3 ¢mopuctiyHoro ananisy y mikonorii (Jleonrses, 2007),
IIMPOKO BUKOPUCTOBYETDCA §..., 200 : ...MiKomoriyamit aHani3 JleonTbeBa (2007)...

OxpeMe BUaHHS IeKi/IbKOX aBTOPIB (0 cemMn)

Hekpyrenko 0. II., Yukonosenp B. B. Jlenni MeTemky YKpaiHu : HaBYa/JIbHUI IOCIOHMK.
Kuis : B. PaeBcbkoro, 2005. 232 c.

Nekrutenko, Yu. P, & Chykolovets, V. V. (2005). Denni metelyky Ukrainy [Day butterflies of
Ukraine]. Kyiv: V. Raievskoho [in Ukrainian].

IIuryBanua y TeKcTi: BuByaoun geHHux merenukis Ykpainum Hekpyrenko ta HUmkonosenn
(2005) migTBEPHXKYIOTH rinmoresy..., abo ...iIMOCTPOBaHMIT MOBITHMK-BU3HAYHUK [EHHUX
MetenukiB Ykpainu (Hekpyrenko, & Ynkonosens, 2005)...

Marnesnko fI. B., Bopoummnosa H. B., Ko6proniko O. O. ITpo6nemu pyHzameHTaNIbHOI €KOJOTi] :
Kypc nekuiit. Kpusuii Pir : KIITY, 2023. 195 c. DOLI: https://doi.org/10.31812/123456789/7894.

Malenko, Ya. V., Voroshylova, N. V., & Kobriushko, O. O. (2023). Problemy fundamen-
talnoi ekolohii [Problems of fundamental ecology]. Kryvyi Rih: KDPU. DOI: https://doi.
org/10.31812/123456789/7894 [in Ukrainian].

IIuryBanH: y Tekcri: HaByanpHuit nocibunk Manenka, Bopommntosa Ta Kobpromko (2023)
IIPUCBAYEHO BVICBIT/IEHHIO NTpo6eMaTiky (PyHIaMEeHTaIbHOI €KOJIOTil SIK CKIaZoBOi CTBOPEHHSA
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¢dbynpamenTtanbHoi exonoril (Manenko, Bopommmiosa, & Kobpromiko, 2023, c. 53.)
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Henppodnopa VYkpaimm. JJukopocmi Ta KyIbTMBOBaHI fepeBa ¥ Kymi. IlokpuToHaciHHi :
nosigayk / M. A. Koxno (pex.), H. M. Tpodumenko, JI. I. ITapxomenko, B. I. Cobko, B. K. Top6,
C. B. Kinnmesnko, I. T. Ipesuios C. I. Iankin ta in. Kuis : @itoconionentp, 2005. 4. 2. 716 c.

Kokhno, M. A. (Ed.), Trofymenko, N. M., Parkhomenko, L. I., Sobko, V. H., Horb, V. K., Kly-
menko, S. V. ... Halkin, S. I. (2005). Dendroflora Ukrainy. Dykorosli ta kultyvovani dereva y kushchi.
Pokrytonasinni [Dendroflora of Ukraine. Wild and cultivated trees and bushes. Angiosperms] (Vol.
2). Kyiv: Fitosotsiotsentr [in Ukrainian].

IIuryBanns y Tekcti: baratmit goro- Ta imocTpaTuBHUII Marepian MOJAHO Y HOBIHUKY 3
nergpodnopu Yipainu nogano Koxuo Ta iH. (2005) gocnigamukamu...; abo ...3acnyrosye yBaru
noBigHMK 3 meHppodnopu Ykpaian (Koxso Ta iH., 2005) ¢axoBO BUKOHAHUMM IMTIOCTPATUBHUMMA
Marepianmamu.

Kuura 3a pegakuiero

Hamionanpumit atmac Ykpainm / HAH VYkpainwm; ron. pepn. JI. I. Pypenko. Kwmip : JTH3
«Kaprorpadisi». 2009. 440 c.

Rudenko, L. H. (Ed.). (2009). Natsionalnyi atlas Ukrainy [National Atlas of Ukraine]. Kyiv: DNZ
“Kartohrafiia” [in Ukrainian].

IluryBanHs y Tekcri: 3rizHo 3 ¢ismko-reorpadiyHuM pailoHyBaHHAM MicTo YepHiriB
3HaxoAMThbcA y perioni Yepniriscbkoro Ionicesa (Pypenko (Pexn.), 2009)...

Yepsona kHura Ykpainu. TBapunnuii cirt / mig 3ar. pen. I. A. Aximosa ; HAH Ykpainn. Kuisb :
Ino6anxoncantuxr, 2009. 600 c.

Akimov, I. A. (Ed.). (2009). Chervona knyha Ukrainy. Tvarynnyi svit [Red Book of Ukraine.
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Kanarskyi, Yu. V. (2005). Systemni aspekty problemy zberezhennia riznomanittia dennykh me-
telykiv (Lepidoptera, Diurna) [Systemic aspects of the problem of preserving the diversity of di-
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Akimoyv, O. Ye., & Kostenko, V. O. (2016). Funktsionuvannia tsyklu oksydu azotu v slyzovii
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& Kocrenko, 2016)
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Maok (1938-2016 pp.). Kuis, 2018. C. 20-25.

Kolomiichuk, V., & Onyshchenko, V. (2018). Fitoriznomanittia rehionalnoho landshaftnoho
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[MleBuyx M. 1., Kysbmimmua I. 1., Komyn JI. O. PigkicHi BuAM CYAMHHUX POCIMH, LIO
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