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Internationalization in higher education is often presented and assessed through visible indicators such as the
portfolio of funded projects, the volume of mobility flows or the number of signed agreements. These metrics play an
important role in shaping how internationalization is understood and governed at both institutional and policy levels, as
they help to visualize and evaluate the scope of engagement and the progress of cooperation in higher education [1]. At
the same time, despite their importance, these indicators reveal little about the capacity of partnerships to endure, evolve
and create mutual value over time and beyond funding programmes [1, 3]. As a result, less visible dimensions of coop-
eration, such as continuity and long-term commitment, tend to remain underrepresented in both evaluation and practice.

This gap is closely linked to the way international cooperation is structured. Collaboration between universities
is often organized through project-based initiatives with clearly defined timelines, objectives and funding frameworks.
Such projects play a crucial role in initiating partnerships, creating opportunities for collaboration and generating tangi-
ble outcomes [3]. However, their time-bound nature means they do not always provide the conditions needed to sustain
cooperation beyond the project lifecycle [4]. When funding periods end, the continuity of interaction between partners
often depends on whether additional mechanisms are in place to maintain and further develop the relationship.

At the same time, many international partnerships rely strongly on individual academics or educators who sus-
tain collaboration beyond formal project frameworks. Their professional networks, personal commitment and continued
engagement enable partnerships to persist between funding cycles, supporting ongoing exchange and the development
of new initiatives [4, 5]. This contribution represents an important strength of academic cooperation, allowing partner-
ships to remain active and adaptable even in the absence of formal structures. Reliance on individual contacts also high-
lights the potential fragility of such collaborations. When collaboration depends primarily on personal engagement, its
continuity may be affected by changes in roles, institutional priorities or available resources. As a result, partnerships
that are initially well established may not always be sustained in a consistent or strategic manner over time.

Taken together, these dynamics point to the need to rethink how international cooperation is sustained beyond indi-
vidual projects and to identify mechanisms that can support the continuity and development of partnerships over time.

Developing and sustaining partnerships in project-based international cooperation

Much of international cooperation in higher education takes shape through project-based initiatives. These initia-
tives provide a structured and resource-supported framework through which universities launch partnerships and im-
plement joint activities within defined periods. In this sense, project-based cooperation serves to initiate and expand
partnerships by creating initial connections, establishing common ground and enabling early stages of collaboration.
Collaboration is typically concentrated within project timelines, intensifying during implementation and becoming less
structured once funding ends.

The shift that occurs beyond formal project frameworks does not imply the interruption of collaboration, but ra-
ther a change in its form. Interaction between partners often continues, yet it becomes less regular, less formally coordi-
nated and more dependent on emerging opportunities such as new funding calls or specific initiatives. This transitional
phase is rarely addressed explicitly, although it plays a decisive role in shaping whether partnerships develop further or
remain episodic [2].

Within this context, sustainable partnerships in higher education can be understood as collaborations that persist
across the discontinuities created by project-based structures. What distinguishes such partnerships is not simply their
duration, but their capacity to maintain interaction and coordination between project cycles, allowing collaboration to
continue without being repeatedly re-initiated. The focus shifts to how partnerships are sustained between projects. This
paper argues that their sustainability is determined in these inter-project periods.

Rather than defining sustainability through general characteristics, it becomes more relevant to examine the condi-
tions under which collaboration is carried forward in this in-between phase. Several questions are particularly indicative:

e What sustains collaboration between project cycles in the absence of formal structures?

o How do partnerships transition across project-based phases without losing accumulated coordination and expe-
rience?

e Which mechanisms enable collaboration to persist beyond externally defined project cycles, rather than being
repeatedly re-established?

Addressing these questions draws attention to the role of academic networks, encompassing both educational and
research collaboration, as a mechanism that operates alongside project-based structures. Networks are not limited to col-
lections of contacts or occasional exchanges. Rather, they constitute a system of ongoing relationships and interactions
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that form an environment for collaboration within and between higher education institutions. Such networks enable sus-
tained engagement beyond individual initiatives, maintaining interaction between project cycles rather than confining it
to episodic activities. They provide a connective layer that supports communication, facilitates the continuation of col-
laboration beyond specific projects and enables partners to respond to new opportunities without re-establishing rela-
tionships from the outset [2, 5]. In this way, academic networks contribute to sustaining partnerships in periods where
no formal project framework is in place, linking separate phases of collaboration into more continuous and coherent
forms of engagement.

Sustaining partnerships through academic networks

Academic networks are not simply the result of formal institutional agreements. They emerge through ongoing
interaction among academics and are sustained through continued engagement in joint activities. Over time, these inter-
actions accumulate and connect, forming a structure that enables collaboration to persist across different contexts.

What becomes evident in practice is that collaboration within such networks is not defined by the types of activities
themselves, but by how they are initiated and carried forward. In networked environments, collaboration rarely begins
within a formal framework. Instead, it develops through relational proximity: partners remain accessible to one another, al-
lowing interaction to be reactivated without the need to re-establish coordination each time. In this context, academic net-
works function as a mechanism that carries collaboration across the discontinuities of project-based structures.

This shifts the way collaboration unfolds. Activities such as joint publications, teaching contributions or new
projects are not starting points, but continuations of existing interaction. The network lowers the threshold for engage-
ment, enabling a relatively seamless move from informal exchange to more structured forms of collaboration with min-
imal reconfiguration.

Another important feature is the way different forms of interaction become interconnected over time. Rather than
remaining isolated, collaboration develops in a layered manner: discussions lead to small initiatives, which may evolve in-
to more formal cooperation and later return to less structured forms without being interrupted [2]. This fluid movement be-
tween levels of engagement allows partnerships to adapt to changing circumstances while maintaining continuity.

At the same time, interaction within networks extends beyond individual partnerships. It is distributed across a
broader set of relationships, where connections overlap and reinforce one another. Collaboration does not depend solely
on specific individuals or single project trajectories but can be sustained and reactivated through multiple points of con-
nection within the network.

From this perspective, academic networks do not simply support partnerships — they shape the conditions under
which they are maintained. By ensuring accessibility between partners, lowering the threshold for engagement and link-
ing different forms of interaction over time, networks enable collaboration to persist, evolve and transition across pro-
ject cycles without losing momentum.

Finally, while project-based cooperation remains an essential mechanism for initiating international collabora-
tion in higher education, it is not sufficient to explain how partnerships endure over time. This paper has argued that the
critical dimension of sustainability lies not within projects themselves, but in the periods between them, where collabo-
ration is either maintained or gradually dissipates. By conceptualizing academic networks as an ecosystem of ongoing
relationships and interactions, the paper shows that partnerships are sustained through the continuity of engagement that
connects separate phases of cooperation. In this sense, sustainability cannot be reduced to project outcomes but must be
understood as the capacity to carry collaboration across discontinuities in project-based structures. Recognizing aca-
demic networks as this connective infrastructure shifts the focus of both research and practice: from managing projects
to supporting the conditions under which collaboration remains active, adaptable and resilient over time.
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HeoOxigHicTh BiAMOBIZATH Ha YHCICHHI BUKIMKH Ta MPOTHCTOSATH 3arpo3aM, B yMOBax SKHX (YHKI[IOHYIOTH i
PO3BHUBAIOTHCS 3aKJIQJAH BHUIIOI OCBITH B YKpaiHi, pa3oM i3 yCBITOMJIEHHSIM Ba)KIIMBOCTI IPOAKTHBHOI CY0’ €KTUBHOCTI B
cUcTeMi HallloHaJIbHOI cTilikocTi [3] Ta peaizali€to MPOEKTIB MIXKHAPOJHOTO 1 MIXKCEKTOPaJIbHOTO MapTHEPCTBA CIIPH-
SI0Th (POPMYBaHHIO HOBOT'O BHMIpY OpraHi3aliiiHOI KyJbTYpH CyYacHUX YHIBEPCHTETIB — KYJIBTYPH PE3HIBEHTHOCTI,
SIKMIA JOTIOBHIOE BUMIPH SKOCTI Ta 1o0podecHocTi [1].

BiliHa nocuimiia Bpa3iUBICTh TEPUTOPIATEHUX rpoMa] (NOMIKOUKEHHS iHPPaCTPyKTypH, 30KpeMa, eHepreTuy-
HOI, nemorpadivyHi BUKIUKH, NPUILIMB BHYTPINIHBO MEpEeMillleHNX oci0, moTpedu iHTerpaumii Ta MiATPUMKH BETEpaHiB
TOLIO), @ TAKOXK PO3YMIHHS PO3BUBATH CIIPOMOXKHICTD JI0 IIOBOEHHOTO BiJTHOBJICHHS i OAAJBIIOTO CTAJIIOTO PO3BHUTKY.
K mmpoMy KOHTEKCTI TpoMay MOTPeOyIOTh HE JIMIIE TyMaHITapHOI TOMOMOTH, a ¥ CHCTEMAaTHYHOTO TpaHC(epy 3HAHb,
METOJUYHOTO CYNPOBOAY IPOIECIB CTPATEriYHOrO IUIAaHYBaHHS, IHHOBAllIMHUX pillleHb Ta CHUIBHUX 3 I1HIIAMH
CTEWKTONAepaMH MICIICBOTO PO3BHUTKY iHILIATHB y cdepi 3a0e3neueHHs Pe3WIbEHTHOCTI. YHIBEPCHTETH BiNIirparoTh
MIPOBIHY POJIb Y IIMX MPOLECaX.

V¥ Crparterii po3Butky Ha 2026—2030 poxu miakpeciero, mo HTY «JIHimpoBchKa MOJITEXHIKA» PO3BUBAETHCS
SIK YHIBEPCUTET IPHUKJIAJHUX JTOCTIHKEHD 1 BOJHOYAC 3MIIHIOE CBOIO TPAEKTOPIIO PO3BUTKY, 30CEPEIKEHY Ha MTOCHIICH-
HI TAPTHEPCHKHX BITHOCHH 3 Oi3HecoM 1 rpoMazamu [2]. Lle ymilye: BU3HAHHS TPETHOI Micil YHIBEPCHUTETY; peasi3alliio
MIPOEKTIB MICLEBOTO 1 PEriOHAILHOTO PO3BUTKY Y CHIBIIpalli 3 Oi3HEC-MapTHEPaMH Ta TEPUTOPIAIbHUMH I'POMaJIaMH pe-
riOHYy; a TaKoX po30YyJOBY CHCTEMH CYCIIJIBHO-OPIEHTOBAHOTO HaBUaHHS. YHIBEPCHTET aKTUBHO peajli3y€e CTpaTerid-
HU opTdens mporpaM i NPOEKTIB y NPIOPUTETHUX cepax MOJTITHKH, CIIPSIMOBAHUX Ha 3a0e3MedeHHs CTIMKOCTI, 30K-
peMa y cdepax CUCTEMHOTO YNpPaBIiHHS SKICTIO, CTBOPEHHS IHKJIFO3UBHOT'O Ta JIOCTYITHOTO CEPEeI0BHIIA IS 3aTyYeHHS
LIMPOKOTO KOJIa 3alliKaBJIeHUX CTOPIH, YIPABIiHHSI PU3MKAMH Ta PO3BUTKY MapTHEPCTB (OCBiTa/IOCI/KEHHS — Oi3HeC —
BJIajia — rpoMajia) 3 MeToo 3abe3redeHHs Oe3rneKu, eHepreTuHol Ta hiHaHCOBOI aBToHOMIi [1; 2].

IaTerpyBanHs HacTaHOB MikHapomHoro craHmapty SO 22316:2017 [6] Ta pekomeHgamiii Mi>XHapOJHOTO KOH-
copuiymy 3ayis oprasizaiiitnoi pesunbentrocti (International Consortium for Organizational Resilience, ICOR) [4-5],
a Takox migxoxy 1SO 22336:2024 [7] mo po3poOiIeHHS IMONITHK Ta CTPATETil 3a0€3IeUeHHST PEe3MIIBEHTHOCTI JO3BOJIHIIO
aBTOPaM 3alPOIIOHYBATH KOHLENTYalbHY MOJENb 3a0e3nedeHHs pe3mibeHTHOCTI crifikocTi HTY «/lHinpoBchka mosmi-
TEXHIKa» K CUCTEMHE MPeICTaBlIeHHsS KoMILIekcy B3aeMoCIIIBairounx KOMIOHEHTIB. MOIelib pENpe3eHTY€E MO€THAH-
Hsl TOTOBHOCTI, THYYKOCTI Ta HajuiiiHocTi (preparedness, agility, and robustness), miaKpecito0un 31aTHICTh alaNTyBa-
THCS Ta MiATPUMYBATH OCHOBHI (DyHKIIT B yMOBaxX HaJHOPMaTHBHHX HOAIN 1 BUKIHMKIB. BoHa TakoX MiAKPECIIOE Baxk-
JUBICTh 3a0€3MEeYEHHS] PE3WNILEHTHOCTI ocoOucTocTel (3100yBaviB, HaBYAIBHO-NEAArOTIYHUX 1 aJAMIHICTPaTHBHUX
NPAIiBHUKIB, & TAKOX IHIIMX KaTErOpil MepcoHaiy), JiJiepiB i KOMaH/, sIKi AiF0Th B YHIBEPCHUTETI, a TAKOK I'HYyYKOCTI
MPOLIECIB I MIIHUX COLiaNbHUX Mepex [1].

HTY «/IHinpoBcbka MOMiTEXHiIKa» MPHUIUILE BCe OUTBITY yBary peaii3alii BIacHOi TpeThoi Micii, mepeHImoBuu
BiJl pEaKTUBHHX 3aXOJiB (TaKMX SIK BOJIOHTEPCHKI 1HII[IaTHBY Ta T'yMaHITapHa J0IIOMOra) 10 CHCTEMHOI CIIJIbHOT pealti-
3allii MPOEKTIB y MapTHEPCTBAX 3 TEPUTOPiaIbHUMU rpoMagamMu Ta OizHecoM. [IpoTsarom ocTaHHIX TPHOX POKIB y JKOBT-
Hi NIPOBOANTHCS HAYKOBO-TIpaKTHYHA KOH(epeHuis «MixHapoaauii popym: Oe3neuna, koMpopTHA Ta CIPOMOJKHA Te-
puTOpiajbHA TpoMajia» — BiiKpHTa TiatdopMa Uit 00’ €HaHHS 3yCHIb OPTraHiB IyOJIiYHOTO yNpaBIiHHS, aKaaeMidHOi
CHUIBHOTH Ta Oi3Hecy 3a/ulsl BiJHOBJICHHS rpoMaj. byio minnucano nonayn 30 yron i3 TepuropiajibHa rpOMaiaMH peri-
OHY, acoIliallisIMi OpPTaHiB MiCIIEBOTO CaMOBPSTyBaHHS Ta aHATITHIHUMH IEHTPaMH, 0 MAIOTh JOCBiT y cdepi micie-
BOTO Ta PETIOHATIBHOTO PO3BUTKY. 30Kpema, y 2025 pori Oymno miamiucaHo MEMOpPaHAYMH MPO CIiBOpaIlio 3 JJHImpoBch-
KOIO MIiCBKOIO PaJIor0 Ta «ATEHTCTBOM PO3BUTKY JlHimpay, a Takox i3 JHIIPOIIETPOBCHKUM PETiOHATBHNAM BiITIIEHHIM
Bceykpaincpkoi Acomialtii 00’ €1HaHUX TEPUTOPIATLHUX TPOMAI.

CriBmparis 3 rpoMagamMy, IpeACTaBHUKAMH OPTaHiB MyONMiYHOTO yIPaBIiHHS TaKOX 3[IHCHIOETHCS B paMKaX HU-
3KH MPOEKTIB, 30KpeMa: BCEyKPaiHCHKOMY TPO€EKTI «[TocueHHsT cpOMOXHOCTI TpoMaJl AJisl BiAOYAOBH Yepes3 MiIoTy-
BaHHS IXHBOT B3a€MOJIi 3 yHiBepcuTeTaMm» 3a MATPUMKH MikHapoaHoro ¢poHny «Bigpo/pkeHHs; CIiBIpaIs 3 KOM-
naniero ALTEK 3 mertoto cTtBopeHHs Ha 0a3i yHiBepcHUTeTy 1HHOBALIHHOT akpeuTOBaHO1 JlabopaTopii 3 BiJHOBIIIOBaHNX
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JOKEpeJl eHeprii BiKpHiia HOBI MOXJIMBOCTI JUIsl B3a€MOJIT 3 TpOMa/iaMH; CIiB3aCHYBaHHsI OJHOTO 3 12 €Bporneichkux
nupoBux iHHOBaIiHHUX Xa0iB B Ykpaini (Central Ukrainian EDIH), mo cripsiMmoBanuii Ha iHHOBAaIIi, eHeproe()eKTHB-
HIiCTh Ta IU(POBY TpaHCHOPMAITIFO 11 PO3BUTKY CTIHKHX Ta MPOMHUCIIOBHX PETiOHIB IIEHTPATBLHOI YKpaiHu.

Posmuproroun cripoMoOXHICTh Y cepi CyCITiIbHO-OpIEHTOBAHOTO HAaBYaHHs B paMkax Mpoekty ServU, yHiBep-
CHUTET BXK€ peajlizye HU3KY MPOEKTIB y chepax, sAKi € HaHOLIbII 3aTpeOyBaHMMH B PETIOHI ITiJl Yac BiHHU Ta CIyTYIOTh
MITOTOBIN CTEHKTOJIIEPIB MICIIEBOTO 1 PETIOHAIBHOTO PO3BUTKY JO MOBOEHHOTO BiTHOBIIEHHS. J[eKibKka MPUKIIATIB:
crBopenns y cmiBnpaiti 3 ITEK Enepro, criemianizoBaHux mporpam ImiaBUAIICHAS KBaidikarii y chepi TerioBoi reHe-
pauii enexTpoeHeprii (B Mexxax YKpalHChKOi eHepreTndHoi iHimiatuBH Bix ['mobansHoro morosopy OOH B VkpaiHi);
MojepHizauis «Mechatronic lab» 3a nonomoroto «Iurepnaiin» ta Fischertechnik (3aHATTS 3 BUKOPUCTAHHSAM Cy4YaCHHX
POOOTOTEXHIYHUX CHCTEM Ta 00JagHaHHs y cepax poOOTOTEXHIKH, MEXaTPOHIKHU Ta eJIEKTPOMOOUIBHOCTI ISl CTyIeH-
TiB Ta WIKOJIAPIB); iHTepakTUBHUI oduaiiH-poekT « WOW! ®izuka» anst yuniB 9-11 xiaciB y Ininpi y cnoiBmpari 3
«InTepnaiimy. llle oMHUM KITIOYOBUM HANpsIMKOM € MiATpUMKa iHTerpauii Berepanis Ta BI1O y micueBy rpomany: Mox-
JIMBICTH JUI BETEPaHiB, BIIICHKOBOCIYXOOBLIB Ta WIEHIB IXHIX CiMell po3mouarn BiacHUil Oi3HEC y paMKax HPOEKTY
«Lab2Market Veteranoy»; HaBYaHHs 111 BeTepaHiB 3a mporpaMor «CHemiamicT i3 COHIYHOI eHEPreTUKU»; BIIKPUTTA Y
OJTHOMY 3 TYPTOXXHUTKIB HEHTPY «MoOTaHKa» — MPOCTOpY, A€ MOCTPaKIali Bill BIfHM Ta MiCIIEBi KUTENi MOXYTb OTPH-
MaTH O€3KOIITOBHY 0araToacrekTHy JOMOMOTY.

TakuM 9uHOM, TOCBiA peaiizallii Moaeli MPOaKTHBHOTO MapTHEPCTBA «YHIBEPCUTET — TEPUTOPIAIbHI TPOMATTH,
CBITUUTH MPO Te, IIO 3aKJIAJU BHIIOI OCBITH MOXYTH 1 IOBUHHI BHCTYINIAaTH OIIOPOI0 PE3MIILEHTHOCTI Ta KaTalizaTopaMu
CTaJIOr0 PO3BUTKY HaBiTh (1 OCOOIMBO) B yMOBAaX BiifHM Ta IIOBOEHHOTO BiJIHOBJEHHs. BripoBa/ykeHHs Takoro miaxomy
Ha IHCTUTYLIHHOMY piBHI BUMarae BiIJaHOCTI KEPIBHUIITBA, 3MiH KyJbTYpH Ta PO3BUTKY CHPHUATIMBUX €KOCHCTEM Ha
HalliOHAILHOMY, PETriOHAILHOMY Ta MiCLICBOMY PiBHSX.
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VYBara 710 npo0JieMaTUKU MEPEXO0y arpoCEKTOPY IO CTAJIOr0 PO3BUTKY OCOOJIMBO 3pOCIa MiClis MyOsiKallii 1oBi-
neiHo1 gomnoBini PuMcrkoro kiayoy «Come Ony, B siKiil 3Ha4Ha yBara akIleHTOBaHA Ha HEOOXITHOCTI (pOpMyBaHHS yc-
BiJOMJICHHSI HEBIABOPOTHOCTI MEPEXOIy IO CTAJIOTO CUTBCHKOTO rocmomapcTBa (sustainable agricultural - SA) abo
cmanozo cinbcvko2o possumky (sustainable rural development - SRD) [1].

[poBimgHi TpoMaCEKi opraHi3alii YKpaiHu MpHpoJOOXOpOHHOTO cripsiMyBaHHS 3a yuacti HAHY Ta mixkHapon-
HHUX OpTaHi3amliil miAroTyBail aHATITHYHUN JOKYMEHT y BUIIIAL «JlOpO’KHBOI KapTH CTaJIOTO BiJHOBIICHHS YKpaiHW»,
B SIKOMY 3aIpOIIOHYBAIIM IPIOPUTETHI HATIPSMH 3MiH B JAEePKaBHIN €KOJIOTIYHIN MOJITHII 3 METOIO TIOBOEHHOTO BiTHOB-
JICHHS TIPOBIJIHUX CEKTOPIB €KOHOMIKH YKPaiHU Ha HPUHUURAX cmanozo po3eumky [2]. JIopoxHs KapTa 10 CTpaTeri-
YHUX OPIEHTHPIB BIJIHOBJEHHS BIIHOCHTH TaKOX IOCHIICHHS €BPOIHTETPAlliiHUX HPOLECIB 3 MpParHeHHsIM JOCSTHYTH
KIiMaTHIHO1 HelTpanbHocTi. Cepen AeTaNbHO MPOAHATI30BAHUX aBTOPAMH IECTH KIFOUOBHX CEKTOPIB CKOHOMIKH MU
OCOOJTMBHIA aKIIEHT 3pOOMIIH Ha CUTLCHKOMY TOCIIOIAPCTRI, SIK CEKTOPI, 1110 GOPMY€E HE TUTBKH IPOIOBOIBYY, a i €KOJIOo-
riuHy Oe3neky YkpaiHu i TOMy MOXe pO3IIISIaTHCh SIK HAaJ3BHYAHHO BaXKJIMBa PYIIiifHAa CHiIa IEPEXOay 10 CTaJoro po-
3BUTKY CYCIIJIbCTBA B IIJIOMY.

Ha namry myMKy BapTo 3ayBaXkKHMTH, IO B YKpPaiHCBKiH MOBI BHpa3 «CTalIHH pPO3BUTOK» € O(imiifHNM mepek-
JaoM BUpa3y «sustainable development (SD)», a TepMiH «CTaIHi» MOKE O3HAUATH - IKULU He 3MIHIOEMbCSL, 30epi-
2ae moii camuii cK1aod, eenuyuHy i m. in.; 6esnepepsHull, HesminHull, nocmiiinuii'y. ToMy, IpH BKHMBAaHHI CJIOBA «CTa-
JU» B PO3YMIHHI IEPEXomy A0 CTaJoro PO3BUTKY CYCIIIbCTBA, OLTBII KOPEKTHUM, HAa HAII TOTJIAL, € BUPA3 cmaiuil
CIMbCbKULL PO36UMOK, A HE «CTAINH PO3BUTOK CIIbCBKOTO TOCIOAApCTBa» [8] UM «CTaNuii pO3BUTOK arpapHOro CEeKTo-
pa», sSKi BUKOPHCTOBYIOTH OUMbIIiCTh BiTum3HAHUX BueHHX (O. Hdpebdot, C.KBama, O. IIpucsokaiok, H. TIpokomnenko,
B. Uepkacka) [3,4,6].

BapTo Takox aKIEHTYBaTH yBary Ha IMPUHIMIIOBIH Pi3HMIN MK BHpa3aMH «Cmaiicmey 1 « CTIHKICTB». BxkuBa-
I0YH TEPMIH «CTJICTh» MaeMO Ha yBa3l 0COOJIMBICTh PO3BHUTKY CYCHIJIbCTBA, Y TOMY YHCII 1 CUIBCHKOTO, B KOHTEKCTI
MePEeXoay 10 CTAJOr0 PO3BUTKY. TepMiH «cmilikicmby MO BIIHOMICHHIO 0 JIFO0OI CUCTEMH, O3HAYA€E 3IaTHICTh CUCTE-
MH, 30KpeMa, arpocdepu 30epiraTti cBO CTPYKTYpY 1 Ipu3HaueHHs B yaci i npoctopi. Kabiner MinictpiB Ykpainu B
Crpaterii po3BUTKY arpapHOro CEKTOPY €KOHOMIKM HAroJjollye Ha 3a0e3NedyeHHi HOps/ 3 IMPOAOBOJIBYOI0 OE3NEeKOI0
«JIOBIOCTPOKOBY CMIlIKICIb arpapHOTO CEKTOPY» IUIIXOM «30aJIaHCOBAHOCTI HOTO PO3BUTKY 32 €KOHOMIYHUMH, COIlia-
JBHAMH Ta €KOJIOTIYHUMHU KpuTepismm» [7]. Jlo TOJOBHUX NPUHINUIIB PO3BUTKY arpocektopy CTpaTerist pO3BUTKY ar-
PapHOTO CEKTOPY BiTHOCHTH 30aJIaHCOBAHICTH COIliaIbHO-CKOHOMIUHHUX Ta €KOJIOTIYHUX ITOKA3HUKIB, a TAKOXK pallioHa-
JI3a1iio Ta eKOJIOTI3allii0 arpapHOro IPUPOJOKOPUCTYBAHHS, TOOTO MOYKHA CTBEPKYBATH, 110 yXBaJeHa

BpaxoByroun Bce BUIIE 3rajjlaHe, MU BBOKAEMO, IO TiA cmanum cinbcokum pozsumxom (CCP) motpiOHO po3ymi-
TH TaKy OpraHi3aliio >KUTTEMISUIBHOCTI CUIbCHKOI TpoMaji, NpH sIKii 3a0e3MedyroThesi CydacHi MoTpedH BCiX HWICHIB
rpoMajiu i 30epiratoThCsi MOXKIMBOCTI JJIsl MaOYyTHIX TIOKOJIIHB 3a0e31edyBaTu CBOi MOTpeOu (BKIIIOYAIOYX COLIANIbHI,
€KOHOMIYHI Ta eKOJIOTi4YHiI acneKkTH). [IporpecuBHMl PO3BUTOK CLILCHKOT IPOMaJIN 3aJI€KHTh Bijl SIKICHOTO CTaHy Clllb-
CBKOTOCIIOIAPCHKUX TEPUTOPI, 110 3HAXOIUTHCS SIK y KOJEKTHUBHIM, Tak i y NPUBATHIA BJIACHOCTI YJIEHIB IPOMaJIH.
MOJIMBICTh TIEPEXOAY CLIBCHKHX IPOMAJl IO CTAJIOT0 PO3BUTKY 3aJIEKHUTh, B MEPILY Yepry, Ha Hally AyMKY, Big 30e-
PEeXEHHS AKICHOTO CTaHy IMX TePUTOPiil MPOTATOM BCHOTO MEPiOAY X BUKOPHCTAHHS.

[MpoBinHI yKpaiHCHKi BUEHI BBAXAIOTh, 1110 JUIS TIEPEXO/LY IO CTAJIOT0 PO3BUTKY arpoCeKTOpy (CTAlOro CuIbChKO-
IO PO3BUTKY) HEOOXIIHO ONTHUMIi3yBaTH OCHOBHI BUPOOHHYI IpOlecH, 1 BIPOBaXKyBaTH aIbTEpPHATUBHI TEXHOJIOTI, Ha
KIITAJIT TOYHOTO 1 opraHiyHoro 3emiepo0crsa [3,4,9]. Ykpaina ruranye 10 2030 poky BOpOBaaAUTH TEXHOJIOTIT OpraHid-
HOT0 3eMJIepo0OCTBa Maiike Ha 3-X BiICOTKAaX TEPUTOPIH CilIbCHKOrOCHOAAPCHKOTO npu3HadeHHs [8].

Taknm 4MHOM, MOXHA CTBEPKYBATH, 1110 KJIFOUOBUMHU KPOKaMH JJISl IEPEXOJLY JIO CTAJIOrO CUTbCHKOTO PO3BHUTKY €:

 3aK0HO/aBYi (OHOBJIeHa CTpaTeris pO3BUTKY CLILCHKOI0 FOCMOJAPCTBA Ta CITBCHKHUX TEPUTOPIi);

® 30epexeHHs 010pi3HOMAHITTS, 30KpeMa, arpo0iopi3HOMAHITTS;

® 30aJIaHCOBAaHE 3eMJIEKOPHUCTYBaHHS,

® PO3BUTOK CiTbCHKOI iHQPACTPYKTYPH (TPAHCTIOPTHOI, EHEPTreTHYHOI, KOMYHAJIBHOI TOIIIO).

L Benuxuii maymaunuii cnosuux cyuacroi ykpaincwroi mosu. https://1531.slovaronline.com/
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HauionaneHuii yHiBepcuteT G6iopecypciB i npupogokopuctyBanHs Ykpainn (HYBIIT) po3pobus i BnpoBamkye
Crparerifo cTamoro po3BuTKy yHiBepcutety 10 2030 poky (mami Ctpareris), sika nmepeadadac KOMIUIEKC CUCTEMHUX 3a-
XOJIiB IIOJI0 MOJEPHI3AIlil OCBITHBOTO MPOIECY, EKOHOMIUYHOI i YIPaBIiHCHKOI CHCTEM, 30KpeMa, HAyKOBY ITiITPUMKY
PO3BHUTKY CLIBCHKOI iHPPACTPYKTYPH IUIIXOM BIIPOBAKEHHS IPUHIIMIIIB CTAIOTO PO3BUTKY B arpapHy moiituky [10].
B KOHTEKCTI pO3BHUTKY CLIbCHKOI iH(ppacTpykTypu CTpaTeris nepenbadae yqacTh YHIBEPCUTETY B PO3BUTKY iHpacTpy-
KTypH OXOPOHH 3/I0pOB'SI Ta MIATPUMKY CHEPTeTHYHOI HE3aIEKHOCTI CIIbCHKHUX TpoMai. binpme toro, Crpareris me-
penbadae popMyBaHHA «IOTEHIIATY CUTECHKUX PAHOHIB ISl BIPOBAHKEHHS YUCTOI €HEPTii Ta MiANIPUEMHHIITBAY, a Ta-
KOXX CTBOPEHHSI «IHHOBALITHUX TEXHOJIOT1H Ta MPAKTHK CTAJOr0 PO3BUTKY FPOMaaN» 1 MPOTPaMH «EKOJIOTIYHOIO IUIa-
HyBaHHs cim» [10, ¢.16-23].

VY 2026 poui HanionansHuil yHiBepcUTeT 6iopecypciB 1 MPUPOIOKOPUCTYBaHHs YKpaiHK Briepiie OyB IpeacTaB-
JeHUH y T00anbHOMY peTHHTY cTanoro po3BuTtky QS Sustainability Ranking 2026. 3aBmsiku peamizamii npuitHaTol
Crparerii cranoro po3putky HYBIII 3aitasae 1501 micue [S]. Peittunr oxorumoas 2001 BUIUi HABYANIBEHUI 3aKial 3i
108 kpain cBity. Cepen 620 yuiBepcuretiB €Bporru HYBIITY mocie 499-te micre 1 10-Te mictie. cepen 18-tu ykpainch-
KHUX YHIBEpCHUTETIB.

lonoBarM BHeckoM HalioHaJIEHOTO YHIBEpPCHTETY OiOpecypciB i NMPHPOJOKOPUCTYBAHHS YKpaiHH, 3TiTHO 3
CTpaTEeTiYHUMHU IIIIIMH, BU3HauYeHUMHU CTpaTeriero, MOXXHA BBaXXaTH 3a0€3IEUCHHS MTEPEX0y arpoceKTopy YKpaiHu 10
CTaJIOTO CUIBCHKOTO PO3BUTKY IILIAXOM:

* IIUPOKOTO BIPOBAKCHHS IHHOBAIIITHAX TEXHOJIOTIH (TOYHOTO i OpraHigHOTO 3eMIIEpPOOCTBA);

* 3pOCTaHHs MPOAYKTUBHOCTI CUTECHKOTO TOCIIOIapPCTBA, 30KpeMa, 301TBIICHHS 00CATIB 1 SIKOCTI BUPOOHUIITBA
NPOIYKTIB XapuyBaHHS;

* 30epeKeHHS AKOCTI CLITbCHKOTOCIIONAPCHKIX 3eMeIh IIPH 3ar00iraHHi BTpaTaM 010JI0TiTHOTO Pi3HOMAHITTS;

* aKTUBHOTO PO3BHUTKY CUILCHKOT IHYPACTPYKTYPH;

* ajanTauii MEIKaHIIB CIIbCBKUX I'POMAJ 1 1 CAMUX CUILCHKOTOCHOAAPCHKUX TEPUTOPIi 10 IM00aIbHUX 3MIH
KJIiMaTy.
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Universities in the context of global transformations emerge as social institutions that perform the function of
generating and accumulating intellectual and social capital, thereby shaping the trajectories of societal development.
They are increasingly recognized as key centers of scientific advancement and the formation of social practices, capable
of influencing the directions of economic, cultural, and institutional development. Universities accumulate knowledge,
generate new ideas, foster innovation, and cultivate critically thinking citizens who are able to respond effectively to
contemporary challenges [1; 3].

The problem of the university as a carrier of intellectual and social capital is explored in the research conducted
by S. Breus and A. Chaika (2025), O. Hrishnova (2014), S. Denezhnikov and O. Kozlova (2025), H. Kalinicheva
(2021), S. Hliashenko (2022), and Ye. Khaustova (2015). In these works, the university is conceptualized as a center for
knowledge accumulation, a space for social interaction, an environment for innovation and the generation of new ideas,
and an institution that integrates human capital.

Historically, universities primarily functioned as classical educational institutions focused on the formation of
knowledge and professional skills [4; 5]. However, with the development of science and society, their role has gradually
transformed: from places of instruction, they have evolved into centers of intellectual activity, the generation of new
ideas, and the development of innovative practices.

Contemporary global transformations — digitalization, increased mobility of students and academic staff, and the
expansion of international partnerships, significantly reshape the mission of universities [7]. They are becoming not on-
ly educational institutions but also platforms for intercultural dialogue, integration into the global scientific community,
and the development of competencies required in a globalized world.

Universities today function as multidimensional social institutions that combine educational, scientific, and so-
cial roles, ensuring sustainable development and enhancing a country’s competitiveness in the international arena [2].

The strategic goal of the educational policy of Sumy State Pedagogical University named after A. S. Makarenko
is “its development as an educational center focused on training highly qualified and competitive specialists with a
strong fundamental higher education, who possess advanced intellectual abilities and professional competencies. This
will enable them to become leaders in pedagogical education and society, capable of promoting the social, legal, eco-
nomic, sports, and cultural interests of Ukrainian society across various spheres of global activity” [6].

This goal is implemented through a comprehensive system of educational programs, scientific research, and in-
ternational cooperation.

The university offers a wide range of educational programs aimed at training highly qualified teachers and spe-
cialists in various fields. Particular attention is paid to the integration of modern educational technologies, the develop-
ment of digital competencies, and the cultivation of critical thinking. This ensures the competitiveness of graduates in
both national and international labor markets.

The university’s research activity encompasses both fundamental and applied studies in the fields of pedagogy,
psychology, sociology, physical education, as well as natural sciences and the humanities. Scientific schools are estab-
lished, and conferences and seminars are regularly held, contributing to the development of innovative approaches in
education. Research results are actively implemented into the educational process and the practice of educational insti-
tutions.

The university also carries out cultural, educational, and social activities aimed at fostering a harmoniously de-
veloped personality of a specialist, for whom social responsibility, spirituality, and professional competence are key
priorities.

The university is actively developing international partnerships and participating in academic maobility programs,
cooperating with European and global educational institutions. This enables students and academic staff to integrate in-
to the global educational space, exchange experience, and implement best practices. Faculty members and students take
part in grant programs and projects such as Erasmus+, Visegrad+ Grant, ERASMUS-EDU-2025-CBHE (Safe Learn),
Erasmus-EDU-2024-CBHE (AMUSE), and Erasmus Sport 2024 CB (Team-EU-UA), which support academic mobility
for both students and staff. A grant project in the field of inclusive education and digitalization of the learning process
(Erasmus-EDU-2024-CBHE (AMUSE)) is also being implemented.

International conferences and forums dedicated to issues of pedagogical education and social transformations are
held at the university. Centers for professional development and laboratories have been established to promote the im-
plementation of scientific and educational innovations.
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The intellectual capital of the university is realized through scientific research, the training of highly qualified
specialists, and the development of interdisciplinary approaches. Social capital is formed through networks of interac-
tion, partnerships with the community, business, and public institutions, as well as through the cultivation of values
such as solidarity, responsibility, and democratic culture.

Thus, universities are becoming not only places of learning but also spaces of social dialogue, innovation, and
social integration. Their role in the global context lies in ensuring sustainable development, fostering inclusive societies,
and preparing leaders capable of acting under conditions of uncertainty and rapid change.

Meanwhile, the transformation of universities into centers of intellectual and social capital is accompanied by a
several challenges. These include increasing competition in the global educational space, the need for rapid adaptation
of educational programs to labor market demands, digital inequality, as well as risks of weakening the fundamental na-
ture of education under conditions of excessive focus on practice-oriented outcomes. Particular attention should be paid
to the issue of maintaining academic integrity and ensuring the quality of education in the context of widespread digital-
ization and distance learning.

The prospects for university development are associated with the further strengthening of their role as innovation
centers that integrate scientific research, educational activities, and social partnership. The development of university
ecosystems, in which education, science, business, and the community are combined, is becoming increasingly im-
portant. Such an approach contributes to the formation of new models of interaction based on openness, interdiscipli-
narity, and innovation.

In this context, universities are gradually transforming into key drivers of sustainable societal development, en-
suring not only the training of specialists but also the creation of new social practices, values, and educational models.
Therefore, strengthening their intellectual and social potential is a strategic task of state educational policy in the con-
text of global changes.

Despite these challenges, higher education institutions in Ukraine demonstrate resilience and adaptability, ex-
panding international cooperation, modernizing governance models, and integrating into the European Higher Educa-
tion Area. This enhances their role as strategic institutions for national development and post-war reconstruction.
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17 Gepesns 2022 poky WoTHpH MDKHApOIHI opraHizaiii, [IpomoBonbya Ta CiTbCEKOTOCIIOAAPCHKA OpraHi3allis
OOH (®AO), Bcecsitas opranizarisi oxoponun 3n0pos’st TBaput (BOO3T), Exomoriuna nporpama OOH (FOHEID) i
BceeciTHs opranizanis oxoponu 310poB’s (BOO3) mianucamm MeMopaHayM, oo 3a0e3rnedye IpaBoBy Ta (opManbHy
OCHOBY JUIS BUPILIEHHS YOTUpPMa OpraHi3alisMu Ipo0OJieM, OB sI3aHUX 13 B3a€MOJII€I0 JTIOJeH, TBAPHH, POCIHH Ta €KO-
CHCTEM, BUKOPUCTOBYIOUH OLNIBII iHTErpPOBaHUH Ta CKOOPJMHOBAHHMN TiIXi.

€nvHe 310pOoB’sl — Lie MDKAMCIMIUTIHAPHUHN TMiAX1M, CIPSIMOBAHUI Ha 3MILHEHHS 3/I0POB’s. JIIOJAWHH, TBAPUH Ta
EKOCHCTEM Ta 3a0e3ICUCHHsI CTANIOTO OaTaHCy MiX I[MMHU TPhOMa CKIIaJ0BUMH. [IpoTe posih MOBKULISA y Hill TPIiiIl vac-
TO HEJOOLiIHIOEThCs. [Ipy 3aXBOPIOBaHHSX, 110 MEPEAAIOTHCS TBAPUHAMH, JOBKULIA IPpa€ MOTPIHHY POJib, BUCTYIIAIOUN
SIK pe3epByap, Jie HAKOITMYYIOThCS 1 IEPEHOCSTHCS PEYOBHHHU; SIK OCEPENOK MPOTIKAHHS €KOJIOTIYHUX Ta XIMIYHHX IPO-
LIECiB; 1 K MOCepEeHNK, KOJIM 30YAHUKH XBOPOO 3 HABKOJHIIHHOTO CEPEIOBHUINA MEPEAAIOTHCS TBAPHHAM 1 JIIOAAM Ta
BIUMBarOTh Ha HUX [1]. KoHmemnmis «€nune 3mopos’s»» (One Health) — 1ie iHTerpoBanmii minxin, cipssMOBaHHI Ha CTa-
mui OayaHC Ta ONTHMI3AII0 30pPOB’S JIIOAEH, TBApHH Ta eKOcHcTeM. BoHa 0a3yeThcst Ha PO3yMiHHI HEPO3PHBHHX
3B’SI3KIB MK CTAaHOM JOBKUIISA Ta J0OpoOyToMm HaceneHHs. Ockinbku moHan 30% HOBUX 1H(QEKIIMHUX 3aXBOPIOBAHb,
3apeecTpoBaHux 3 1960 pokxy, MOB’sI3aHi 31 3HENICHEHHSIM Ta 3MiHAMHU Y 3€MJICKOPHCTYBaHHI, POJIb €KOJIOTIYHOTO CEK-
TOPY CTa€ KPUTHIHOIO A I100anbHOI Oe3nekn. 3aKialy BUIIOI OCBITH B IIbOMY KOHTEKCTI BUCTYIIAIOTh yHIKaIbHIUMHA
mwratpopMaMu, 110 31aTHI 00’ €THATH HAYKOBHH MOTEHINAJ, PECYPCH Ta iHHOBAIIi U BUPINICHHS CKJIATHUX MiXKIHC-
MUILTIHAPHUX TPOOIeM.

Meperka 3aki1aziB BUIIOT OCBITH (YHIBEPCUTETIB) BiJirpac KIHOUYOBY posib Y (POpPMYyBaHHI MIKCEKTOpPaJIbHOI po-
6otu. [Ipuknanom ycimrHoi MmixkapoaHoi Baemonii € Mepexxi AFROHUN (Adpuka) ta SEAOHUN (IliBnenno-CxinHa
A3is), siki 00’eaHy0Th IoHa] 120 3aKaiiB BUIIOT OCBITH (yHiBepcuTeTiB). BoHM ()OKYCYIOThCSI Ha HaBUaHHI, 3aCHOBA-
HOMY Ha KOMIIETEHIIISIX, [0 J03BOJISIE CTYJICHTaM Pi3HHUX CHelialbHOCTeH — BiJl €KOJOTIYHOTO MEHEKMEHTY 10 BETe-
pHHapii — CHiJBHO MPAIIOBATH HaJ peaJbHUMHU MPUKIaAaMH, TAKUMHU K 00poTh0a i3 300HO3aMH a0 HACHIAKAMU KJIi-
MAaTHYHUX 3MiH. Ba)XIIMBUM €JIEMEHTOM € CTYACHTCHKi IHHOBaIlifHI KITyOH, AKi 3aIy9al0Th MOJIOJb 10 MPAKTHIHHUX 3a-
XOJIIB: €KOJIOTIYHHX TOJIOK, IPOCBITHHUI[FKOT pOOOTH B rpoMajiaX Ta PO3pOOKH PIllleHs sl YIPaBIiHHSA Bigxogamu [3].

Oco0muBa yBara B YHIBEpPCHTETCHKIH HisUTBHOCTI Ma€ MPUAUIATHCS TIOCHICHHIO €KOJIOTITHOTO KOMIIOHEHTA, SIKUH
YaCTO 3aIMIIAETHCSI HEAOOIIHEHNM Y TIOPIBHSHHI 3 MEAWYHUM UM BETEPUHAPHMM aclieKTaMu [2]. 3akiaay BUIIOI OCBi-
TH MOXYTh CIIPUSTH HOJ0JIAaHHIO 0ap’€piB MIXk CEKTOpAaMH OXOPOHH 370POB’S Ta 3aXMCTy HABKOJIMIIHLOTO CEPEIOBUINA
4yepes3 iHIliIOBaHHS CHJIBHUX JOCIIKEHb, PO3POOKY EMHUX THIUKATOPIB OIOPI3HOMAHITTS Ta 3I0POB’s, a TAKOX BH-
KOPHUCTaHHS OCBITHIX TEXHOJIOTIH, Takux sik rpa «One Health Mural» Ta/abo MOOLNBHI HOIATKK Uil €KOJIOTTYHOTO MO-
HiTOpUHTY TO10. OJIHUM 13 KJIFOUOBHX ACIIEKTIB I'PH € Te, 1[0 BOHA He Jiniie iHYOpMYE, a i 3ajydae rpaBiiB A0 MOUIYKY
pitensb. e poduts «One Health Mural» He npocTo rpoto, a miardopMoro /it HaBuaHHs 1 OOMIHY iZIeSIMH, 110 MOXKYTh
OyTH 3aCTOCOBaHI y peaibHOMY JKUTTI.

B Ykpaini BripoBapKeHHs KOHIEIIT «EarHe 310pOB’s» aKTUBHO IHTETPYETHCS B OCBITHIN mpocTip. Harionans-
HU# yHiBepcuTeT OiopecypciB i mpupomokopuctyBanHsa Ykpainu (HYBill) peanizye mpoexr «EU40OH», cnpsmoBaHuit
Ha BIIPOBa/DKEHHs paMok Ta nonithk €C y wiit cdepi [5]. Coero yeproro, y HamionanbHOMy MeIMYHOMY YHIBEpCUTETI
imeri O. O. boromosblst cTBOpeHO cepTH(hIKATHY MIPOrpamy, sika BKIIOYa€e MOMYJI 3 Oe3MeKH Xap4OBHX IMPOLYKTIB Yy
CHCTEMI «IIOJJMHA-TBAPUHA-POCIMHA-JOBKUIIS», BIUIMBY ITPOMHCIIOBHX 3a0pyAHEHb Ta IIo0abHUX 3MiH Kiimary. Ta-
KW iIXiJ JO3BOJISIE TOTYBAaTH (PaxiBIiB TPOMAJICEKOTO 3[I0OPOB’sl, 3MATHUX OLIHIOBATH CKOJIOTIYHI PU3UKHU Ta BIIPOBa-
JOKyBaTH NpodiakTHYHI 3aX0M Ha HAalllOHAILHOMY piBHIi [4].

MixcekTopaibHa B3a€MOJIisl, MDKHApPOIHA TIITPUMKA Ta CIIBIIPANs 3 OpraHi3amisiMH, 3aKJIaJaM{ BHIIOi OCBITH
(yHiBepcuTeTaMu), SIKi MOAUIAIOTH €KOJIOTiYHI HIHHOCTI, € KJIIOUYOBHMH ISl BiTHOBJIECHHS HMPUPOJHUX TEPUTOPIiH, 30e-
pexeHHs 610pi3HOMAHITTS Ta cTabimi3amis eKoJoriyHoro OanaHcy. JIume chiIbHIMHU 3yCHIIISIMA MOXKIIMBO 3a0e3nedn-
TH €KOJIOTiYHe MaiOyTHe YKpaiHu Ta 30eperTH ii npupoAHy CIAALINHY IS HACTYITHUX ITOKOJIiHb.

CyuacHu eTan pPO3BHTKY OCBITHM B YKpaiHi mepembadae afanTalifo HaBYaIbHUX IPOrpaM 10 BUMOT dacy. B
YMOBax 3MiHH KITIiMaTy, 3a0pyXHEHHS TOBKUIISA Ta BUCHAXXEHHS MPUPOIHUX PECYPCiB, BAXKINBO, MO0 (axiBIi 3 €KOJIO-
rii Ta TEXHOJIOTIH 3aXNUCTy HAaBKOJIMIIHBOTO CEPEAOBHIIA MaIN HE JIWIIE TEOPETHYHI 3HAHHS, alle i MPaKTHYHI HABUUKH
Juts 1x 3actocyBaHHs. PopMyBaHHS (HaXOBHX KOMIICTEHIIIH 103BOIISIE:
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1. 3abe3neynTy BUCOKUIT piBEHb MiATOTOBKH (haxiBIiB, 34aTHUX MPAIIOBATH B YMOBaxX MOCTIMHUX 3MiH y 3aKo-
HOJIaBCTBI Ta TEXHOJIOTISX;

2. CopusiTe pO3BUTKY KPUTHYHOTO MUCIICHHS y CTYACHTIB, IO € HEOOXIMHUM IS BUPINICHHS CKIJIQJIHUX €KOJIO-
TiYHEX TpobIIeM;

3. 3abe3neynTy iHTETpaIlifo MDKIUCIUILTIHAPDHAX 3HAHD, aJKE TIUTAHHS 3aXMCTY HABKOJIUIIHBOTO CePEIOBHIIA 10~
TpeOyIOTh KOMIDIEKCHOTO ITIXO0/Y, a KOHIIETIis «CArHE 30POB’sH» € KITI0YEM JI0 MOITYKY CIUIBHHUX PIlIeHb Ta JOCSTHEH-
HS PO3YyMiHHS B3a€MO3AJISKHOCTI Ta B3aEMOJIIT MK 37JOPOB’SIM JIFO/ICH, TBAPHH Ta HABKOJHMIITHEOTO CepeIoBHIIa [6].

OTKe, 3aKJIaM BUILOI OCBITH, SIK OCBITHI Ta HAyKOBI XabM 3a0e3MeuyloTh HeoOXiiHy 0a3y JUIs MI>KCEKTOpaibHO-
ro gianory. 3MilJHEHHS POJIi €KOJIOTIYHOTO KOMIIOHEHTA B HaBYaJIbHUX IIPOrpamMax Ta HayKOBUX IIPOEKTaX € IEePeayMo-
BOIO JIJIs1 YCIIIIHOT peastizarii KoHuenuii «€anHe 310poB’si», 10 J03BOJIUTH 3HU3UTH PU3UKH 3MiH KJIIMaTy, 3MEHIICHHS
010pi3HOMAaHITTA Ta 3a0€3MEeUUTH CTAINI PO3BUTOK CYCIILIBCTBA.

CIIMCOK BUKOPUCTAHUX IKEPEJI
1. Odiuiiinnit Be6-pecype Ilporpamu OOH 3 moskimms (FOHEII): https://www.unep.org/topics/chemicals-and-pollution-action/
chemicals-management/pollution-and-health/unep-one-health
2. A case for intersectoral health-conservation collaboration: Barriers and opportunities. IUCN, 2024. https://iucn.org/sites/default/
files/2024-07/iucn_multi-sector-collaboration-report.pdf
3. Lane J. K. et al. One Health university networks offer a globally connected platform for education, collaboration and research.
Research  Directions:  One  Health, 2025. https://www.cambridge.org/core/services/aop-cambridge-core/content/view/
9948CC6F15839B28E83E0D269C425F17/S2752946025000062a.pdf/one_health_university _networks_offer_a_globally_connected
_platform_for_education_collaboration_and_research.pdf
4. SIBoposcekuii O. I1., [Taycroerkuii FO. O., 3enkina B. 1. HoBa cdepa MbkucIIuiHapHUX 3HaHb «CIIMHE 30POB’sD»: HAYKOBA CIPSMO-
BaHiCTk i OCBITHIN KoHTeHT. KitiHiuHa Ta npodinakriana Meauiaa, Ne 3(33), 2024 https://doi.org/10.31612/2616-4868.3.2024.08
5. Projects - Integration EU One Health framework and policies in Ukraine. National Erasmus+ Office in Ukraine, 2022.
https://erasmusplus.org.ua/en/projects/integration-eu-one-health-framework-and-policies-in-ukraine-2/
6. I'myxorenp FO. B., kBamidikariitna Maricrepcbka pobota 3a coeriaibHicTio 183 «TexHOMOrii 3aXHCTy HABKOJIUIIHBOTO CEPEeIo-
BHUIIIa» HA TeMy: «3aCTOCYBaHHS IrPOBHX TEXHOJIOTiH HaBYaHHS A GOpMyBaHHS (aXxOBHUX KOMIIETEHIIH B cdepi 3aXHCTy HABKOJIH-
mIHBOTO cepenosumiay, Kuis, HTY, 2025
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OUP®POBA IHKJIIO3IA TA AKAJEMIYHA JOBPOYECHICTD B EITIOXY
MITYYHOI'O IHTEJEKTY: TPAHC®OPMAIIA TPETHOI MICII YHIBEPCUTETY

JAYHIKIH Cranicias

Xapxigcokitl HayionanbHull asmomoobinbHO-00poXcHill yHisepcumem, Xapkis, Ykpaina
e-mail: dushkin@khadi.kharkov.ua

CyuyacHa mapaaurMa po3BHTKY BHINOI OCBITH Iepeadadae NepeOCMUCIICHHS «TPeThol MICil» yHIBEpCHUTETIB, e
BOHM BHCTYIAIOTh HE JIMIIE OCEPEAKAMH 3HaHb, a i aKTUBHMMH areHTaMu colliayibHUX 3MiH [1]. B ymoBax mudposoi
TpaHcdopMarlii IPIOPUTETOM CTa€ 1HKIIO31s, 110 0a3y€eThCsl Ha BUKOpHUCTaHHI mTyuHoro iHrenekty (1) [2, 3]. IanoBa-
uiitHi pimenHs y cgepi LI 1o3BonsroTs cTBOproBaTH 6e30ap'epHE OCBITHE CEpeAOBHINE, AAaNTYIOYN KOHTEHT JIJIs CTY-
JICHTIB i3 TIOPYIICHHSMH CIIyXY, 30py a00 KOTHITHBHUMH ocobOnmBocTsmu. [IpukmamoMm Takoro mimxomy € «Speech
Accessibility Project», peamizoBanuii YHiBepcuteToM limmiHo¥icy y cmiBmpamni 3 Microsoft Ta Google, mo gemMoHcTpy€e
moteHtian 11 y mokpamieHHi KOMyHIKaIii 71 JTF0Ae! i3 MOBJICHHEBUMH MTOPYIICHHIMHU.

BonHOYac po3BUTOK iHKIIO3UBHHUX TEXHOJIOTH BUMAarae IMoCHJICHHS KOHTPOJIIO 3a aKaJeMiYHOI0 JOOPOUIECHICTIO.
Bukopucranns reseparusHoro LI (GenAl) B ocBiTHBOMY Tpolieci Ma€e CynpOBOKyBaTUCS (pOpMYyBaHHSIM HOBOI €TH-
KU JOCII/KeHb. Y HIBEPCUTETH MOBUHHI BIPOBAKYBaTH IHCTPYMeHTH, sik-oT Turnitin Draft Coach, mo no3Bomnsrors
3MIMCHIOBATH NMPEBEHTHBHY MEPEBIPKY POOIT 1 COPHUSIIOTH HABYAHHIO CTYACHTIB KOPEKTHOMY LIUTYBaHHIO Ta BUKOPHC-
tanHto [1I-acucrenris. Lle cTBoproe pynnameHT nudpoBoi A0OBipH, A€ TEXHOJOTI] MIATPUMYIOTh, 8 HE 3aMiLIyIOTh iHTe-
JICKTyaJIbHI 3yCHIIISA OCOOUCTOCTI.

CTi#iKiCTh YHIBEPCHUTETIB SK IHCTUTYLII 3aJIE)KUTh BiJl IXHBOT 3[JaTHOCTI IHTETPYBATH LI HANPSIMU y €IMHY CTpa-
Teriro po3BuUTKy. CTpareriune mapTHEPCTBO MIX aKkaJAeMidYHHM cekTopoM Ta rinodanpHnMu EdTech-kommanismu 3a6e3-
neyye AOCTYI 10 nepenoBux iHCTpyMeHTiB LI, mo € KpUTHYIHO BaXKJIMBUM IS 320€31ICUeHHS PIBHIX MOXIIMBOCTEH y
riro0arbHOMY HayKOBOMY TpocTopi. TakuM 4HHOM, TO€THAHHS MUQPPOBOI 1HKIIO3ii Ta JOOPOUYECHOCTI CTAE OCHOBOIO
JUTA HOBOT MOZIETIi aKaeMidHOi B3a€MO/Ii1, IO BiATIOBiAa€ BUKINKAM CYIacHOCTI.

CIIMCOK BUKOPUCTAHUX JAKEPEJI
1. Lebeau, Y., & Cochrane, A. (2015). Rethinking the ‘third mission’: UK universities and regional engagement in challenging times.
European Journal of Higher Education, 5(3), 250-263. https://doi.org/10.1080/21568235.2015.1044545
2. UNESCO. (2023). Guidance for generative Al in education and research . United Nations Educational, Scientific and Cultural
Organization. https://doi.org/10.54675/EWZM9535
3. Pedro, F., Subosa, M., Rivas, A., & Valverde, P. (2019). Artificial intelligence in education: Challenges and opportunities for
sustainable development. UNESCO Publishing. https://unesdoc.unesco.org/ark:/48223/pf0000366994
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THTEI' PALIA OUIER CTAJIOI'O PO3BUTKY B OCBITHI IIPOI'PAMM AK
IHCTPYMEHT MOJAEPHI3ZALII INIAI'OTOBKU ®AXIBIIB B YMOBAX
CYYACHHUX BUKJIMKIB TA PEIT'TOHAJIBHUX IIOTPEB

KIIMMEHKO MukoJa,
MNPUILIEITIA Anna

Hayionanvuuii ynisepcumem 600H020 2ocnodapcmea ma npupodoxkopucmysanns, m. Piene, Yrpaiua,
e-mail: a.m.pryshchepa@nuwm,edu,ua

Peanizanis npuHumniB cranoro po3Butky (CP) € HeoOXiTHOW YMOBOIO 3a0€3ICUCHHS MONANBIIOTO iCHYBaHHS
JIIOZICTBA, IO 3YMOBITIOE TTOTPeOy B MOJEPHi3alii CyJ4acHOT CHCTEMH OCBITH. Y CBITOMJICHHS IIOTO TIOJI0KEHHS Ma€ CTa-
TH Ba)XJIMBHM MOTHBAI[IfHIM YHHHUKOM Y TIpoleci pehopMyBaHHsS YHIBEPCHUTETIB Y KOHTEKCTi I100ajJbHHX TpaHC-
¢opmauiii [1,2]. fkicHa ocBiTa BECTyIa€ KIFOYOBOIO IEepeIyMOBOO 3abe3medeHHs CP mepikaBu, M0 3yMOBITIOE HEOO-
XIHICTP iHTETpamii MiIeH CTaJoro po3BUTKY y HayKOBY Ta OCBITHIO MisIIBHICTH 3akianiB ocBité [3, 4]. OcBitHI mpo-
rpamu (OII) € xrouoBEM iHCTpYMEHTOM cucTeMHOI iHTerpanii Line# cramoro po3sutky (LICP) B mpormec miarotoBku
(axiBIIiB, OCKIIbKM BOHH BU3HAYAIOTh L1, pe3yJbTaTH HABYAaHHSI, 3MICT Ta CTPYKTYpPY OCBITHBOTO MPOLECY BiIMOBIIHO
JI0 CydacHHX II00aIbHUX BUKIUKIB. IXHs ponb y peantizauii CP nossrae y 3a6e3nedeHHi BKIIOYEHHs IPUHIMITB CTajI0-
CT1 JI0 1JIeH 1 pe3yJIbTaTiB HaBYaHHS, (JOPMYBaHHI KOMIIETEHTHOCTEH CTAJIOr0 PO3BUTKY (30KpeMa KPHUTUYHOTO MHC-
JICHHS, COIIIaJIbHOT BiIMIOBIJAJILHOCTI Ta €KOJIOTIYHOT CBIZIOMOCTI), @ TAKOX Y PO3BUTKY MIKIUCIHMIUTIHAPHOTO MiAXOY
1o HaBuaHHs. OxpiM 1poro, OI1 cpHsIOTh TOETHAHHIO TEOPETUYHOI MiATOTOBKU 3 MPAKTUYHUMHU KEHCaMU Ta MPOEKT-
HOIO JisUTBHICTIO, OpIEHTALIT Ha TOTPeOU PUHKY Mpalli Ta CYCNiIbCTBA, @ TAKOXK 3a0€3MEeYSHHIO BiAMOBITHOCTI HalliOHA-
JBHUM 1 MDKHApOIHUM CTaHAapTaM sKocTi ocBitd. Tomy, iHTerpamis LICP B OIl HaOyBae 0coOnMBOi akTyambHOCTI B
YMOBAaxX Cy4acHHX II00aIbHUX TpaHC(HOpPMAIIii.

Merta nocnimkeHHs mossArae B oOrpyHTyBaHHi poni inTerpamnii LICP B OII six iHCTpyMeHTY MozAepHi3amii miaro-
TOBKH (PaxiBIIiB B YMOBaX Cy9aCHHX BHUKIHKIB.

3aBmaHHs JOCHTIHKEHHS: MpoaHanizyBatu miagxomu no iHrerpamii L{CP B ocBiTHIN mporec i BH3HAYUTH IXHIH
BIUIMB Ha OpPMYyBaHHA MPOQeciiHUX KOMIIETEHTHOCTEH 3100yBadiB OCBITH.

OO0’€eKT IOCIIPKEHHS — IPOLEC MiArOTOBKH (haxiBI[iB y CUCTEMI BUILOi OCBITH.

Ipeamet nocnimxenHs — interpaiis L{ineit ctanoro po3BUTKYy B OCBITHI IPOIpaMH SIK YHHHUK MOJIEpHi3allii 3Mi-
CTY miArOTOBKH (haxiBIIiB.

Meroau nociikeHHs. Y poOOTi BUKOPUCTAHO 3arajlbHOHAYKOBI METOJIU aHaJli3y, CHHTE3Y, y3arajlbHEeHHS Ta CH-
CTEeMHOTO MiJXOy JUTs JOCIIPKEHHs 0COOMUBOCTEH yrnpoBapkeHHs 1isei cTamoro po3BUTKy B OCBITHI IPOrpaMHu.

JlocnipkeHHs! TPOBOAMIN Ha NMPUKIAAl MiAroToBKU (axipuiB y HamioHansHOMY YHIBEpCHTETI BOJHOTO I'OCIIO-
nmapcetBa Ta npupogokopuctyBanus (HYBITI). Byno mpoananizoBaHo OiibIe cTa OCBITHRO-TIPOQECiHHIX mporpaM Iij-
TOTOBKH 37400yBaviB OCBITHBOT'O piBHS OakayaBp Ta Mmarictp. BuszHadeHno, mo interpamis LICP B OIl BpoBamKy0TECS
3a TppoMa MozensiMu. Ilepma Monens nepeabayae BKIFOUSHHS MHUTaHb CTAIOTO PO3BUTKY B OCBITHI MPOTpaMH depes
JTOJTATKOBI MPOTpaMHIi pe3yIIbTaTH Ta CIeHialbHI KOMIIETEHIII1, IUITXOM 3allPOBa/KCHHS MPO(ITPHUX HaBYAIBHUX IIHC-
mumtid. pyra — interpamis LICP 10 oCBiTHIX KOMIIOHEHTIB Ui 3a0e3MeUeHHs 3arajlbHUX Ta CIEMialbHUX KOMIICTCH-
uii, 1 Tpets nepeabavae nmocwieHas OIl BBeICHHSIM OCBITHIX KOMIIOHCHTIB, 800 BHOIPKOBHX HABYAIbHUX TUCIHILTIH,
SIKI CTOCYIOTBCSI IUTaHb CTAJIOTO PO3BUTKY.

[Nepiia Mojenb 3ampoBaKeHa sl MiIroTOBKH OakallaBpiB Ta MaricTpiB creriaibHocTel «Exonorisy, «TexHo-
JIOTi 3aXMCTIB HABKOJMIIHBOTO CepeloBUILay. J[is 11boro HayKoBoIo 1KoJok npodecopa Knumenka M.O. po3pobieHi
HaBYaJIbHI, HAYKOBO-METOIMYHI PEKOMEHAIT, MIIPYYHUKH [S-7] Ui TAKNX HaBYAIBHHUX JUCUMILIIH, sk «CTpareris cra-
JIOTO PO3BUTKY», «MIiCIeBHii IIaH AiH 3 OXOPOHM IOBKULID», «PO3poOKa cTpaTeriii cTaioro po3BUTKY HACENCHHUX ITyHK-
TiB» Ta iHwi. Peamizamis npuaiunis CP B OIl BUX0OAWTE 3a MeXi TEOPETHYHOTO HaBUAHHS 1 TPAHCHOPMYETHCS Y BUKO-
HaHHsI KOHKPETHHUX PErioHalIbHUX 3aB/aHb, CIPSIMOBAHHUX Ha MIATPUMKY TepuTtopianbHux rpoman (TI) PiBHeHImHM.

Hesnauna kinekicts Ol chopmoBana 3a TpeThoro Mozeiuno. Tak, Hanpukiaz, 1o Bubipkosoro 61oky OINI «Bon-
Hi Oiopecypcu Ta akBaKyJIbTypa» BKJIIOUEHO HaBYAIBHY JUCHUILIIHY «3acajil CTaJoro PO3BUTKY CyCHUIbCTBay, a 1o OIIII
«Typun3m Ta pekpeanis» — «Exkosoridai ocHOBH 30a/laHCOBAHOTO NIPUPOJOKOPUCTYBAHHS. SIK OKa3ye AOCBi, TAKUH TTiJ-
xig no interpanii Llinel cramoro po3BHTKY € e(heKTUBHHM IHCTPYMEHTOM YJOCKOHAJICHHS IMiAroToBKU (axiBimiB. Bin
CHpsIMOBaHMH Ha (OPMYyBAaHHS CUCTEMH MPOQECiiiHNX 1 COIiaNbHO BiATOBITATFHUX KOMIIETEHTHOCTEH, HEOOXITHUX IS
pearyBaHHS Ha CKJIaJHi COLIaIbHO-€KOHOMIYHI Ta €KOJIOTIYHI BUKIIMKH, a TAKOXK 3a0e3edye TapMOHI3aIlifo 3MICTy OCBITH
3 €BPOIEHCHKUMH OCBITHIMH CTaHAAPTAMH Ta CTPATETIYHUMH TPiIOPUTETAMH PO3BUTKY cycminberBa i TT.

ITepeBakna Oinpiricts OINIT 6a3yeTscst Ha Apyriid Mmogeni inTerparii [ICP. KoxHa ramy3p 3HaHb Ta BiJNOBiIHA
CrHemiajgbHICTh MaloTh MoTeHIian g nocaraenns L{CP gepes 3actocyBanns cnermdiganx npodeciitanx 3HaHb, YMiHb
Ta iHCTpYMeHTIB. [IpakTHyHa IMIUIEMEHTALliSl OKPECIIEHOTO MiJX01y HOTpeOye KOMIUIEKCHOT ajanTaliii 3MicTy HaB4Yallb-

SECTION 1. Universities as change agents: rethinking the third mission
22




CONNECT_ED: STRATEGIC PARTNERSHIPS FOR GLOBAL ACADEMIC ENGAGEMENT

HUX JUCLHUIUIIH Ta CYTTEBOIO BIOCKOHAJICHHS METOZOJIOTIT BUKJIaaHHs. Y [IbOMY KOHTEKCTi peanizauis LICP 3nauHOO
MIpOIO JIeTepMiHy€eThCS POdeciitHO0 MisTBHICTIO HAYKOBO-TIEAArOTIYHNAX MPAIliBHUKIB Ta SIKICHUM OHOBJICHHSM OCBi-
THiX KOMIIOHEHTiB. CaMe BHKJIagadi BUCTYIAIOTh CTPATETiYHUMHE areHTaMH 3MiH, 5IKi 3a0€3MeUyl0Th OpraHiuyHy iHTeT-
paIito IPHUHIUIIB CTAIOTO PO3BHUTKY B OCBITHIA mIpoIec, 0e3rmocepeHhO BIUIMBAIOYX Ha (OPMYBAHHS ILIHHICHUX
OpieHTHUPIB Ta (aXOBHX KOMIIETEHTHOCTEH MalOyTHIX crenianictiB. HapuanpHi quctumniigg € 6a30BUM iHCTPYMEH-
toM imruiemenTanii L{CP B ocBiTHIO mpakTuky (puc. 1). besmocepennpo Ha piBHI okpemux komnoneHT OII 3xiiicHio-
€TBCSl CUCTeMHE (pOpMyBaHHS 3HaHb, IIEPEKOHAHb Ta MPAaKTHYHUX HABHYOK 3700yBadyiB, 10 0a3yIOTHCS HAa MPUHIH-
max CTaJIoCTi.

Takum ymnHOM, iHTerpanis L{ineit cTanoro po3BUTKY B OCBITHI IIPOrpaMH € CTPATEriYHUM IHCTPYMEHTOM TpaHC-
(opmarii BUIIOT OCBiTH, 110 3a0e3neuye nepexia Bij By3bKONpogeciiHoT MAroTOBKY 10 GopMyBaHHS COLIaJIbHO Bif-
MOBiANBHUX (PaxiBIliB i3 CHCTEMHHMM eKo-opieHToBaHuM MmucieHusMm. Y HYBI'TI ¢popmytoTees ymoBu interparii [ICP
B OCBITHE CEpEJIOBUIIE, [0 JJO3BOJISIIOTH FOTYBATH IHTEIEKTyalbHY €JITY, 34aTHY HE JIMIIE aJanTyBaTUCs 10 I1o0alb-
HUX BHKJIMKIB, a i BIIPOBa/KyBaTH 1HHOBAIIMHI PilIEHHS B IHTEpecax CTaJIoro PO3BUTKY I'pOMaJl Ta JIepiKaBH.

Hapua/ibHi AMCHHTIIHE € TpocTopoM, ¥ Axkomy Llini

] CTANOro POIBUTKY NepexofAThs Bif Aekaapauii jo T
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e T _ I\ oo — — d
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CTANOrO POIBHTKY, 30KpeMa: i i
l_{epea 3IMICT JHCLHILIIH 3a0e3nedyeThCA: )'r KpHTIIrJIl-IHOI'OI:'S; CHCEEMHOI‘O MHCJEHHA; ;ia::;?l:? C:;?L?:v FasTher
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: ci- TpaKTHILL OpiEHTOBAHOT JifIBHOCTI;
# aHaniay keiicis,
HaruyanbHi AHCIHITIHH 3a6e3Nedy0Th: OB AFAHMX i3 MiAAMH
F  MISIHCUHILTIHAPHI 38 A3KH MIX KYPCaMH; Y3ro/ReHICTh pe3ayiLTaTIB HABYAHHA 3 0CBITHIMH CTaJIOT0 PO3BHTKY;
NporpaMaMH; ¥ PpO3BHTKY HABHHOK
F  noeaHaHHA GAXOBUX 3HAHE [3 [IHHOCTAMM CTANOT0 POSBHTRY; KOMaHHOT poGoTH Ta
# GOpMYBAHHA LiNiCHOTD GadeHHA cTaauX TpaHcdopManii v npodeciitniii chepi, KOMYHiKaIjl.

Puc 1. Ponp ocBiTHIX KOMIIOHEHTiB y cucteMi imuremenTanii LICP B OI1
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CTPATEI'TYHE ITAPTHEPCTBO YHIBEPCUTETY TA I'POMAJ Y
3ABE3IIEYEHHI CTAJIOI'O PO3BUTKY PET'TIOHY

MOIIIMHCBKHWH BikTop,
COPOKA Bauepiii,
MPUILIEIA Aia,
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Hayionanvuuii ynigepcumem 6o0Ho2o 2ocnodapcmea ma npupodoxkopucmysauns, m. Piene, Yrpaiua,
e-mail: a.m.pryshchepa@nuwm.edu.ua

CyuacHa mapagurMa BHINOi OCBITH Tepexbadae po3MHUpPEHHS KIACHYHUX (PYHKIIH HaBYaHHSA Ta IOCIIIKCHb
(mepuroi Ta xpyroi miciit) yepe3 iMIuieMeHTanio "TpeTbol Micii" - coriangbpHoro ciuyxinus. g ¢pyHkuis peanizyerbes
4yepe3 CUCTEMHY B3a€MOJIII0 YHIBEPCUTETY 3 OpraHaMu Biajau, Oi3HECOM Ta rpoMajamu, 1o 3a0e3rnedye MiABHUIICHHS
IHTEJIEKTYaIbHOI0 KalliTally TepUTOpiil Ta cTac GpyHIaMeHTOM JUIsi BIPOBA/KCHHS 1HHOBAIH 1 PO3BUTKY BHCOKOTEXHO-
JIOTIYHOTO BHPOOHHUITBA Ha perioHansHoMy piBHi [1-3] OcobnuBoi akTyansHOCTI HaOyBae TpaHchopmais "TpeTboi
Micii" yHIBEpCHUTETIB B yMOBaxX BOEHHOT'O CTaHy Ta MOBOEHHOTO BIIPOJXKEHHS, OCKIJIbKH 3aKJIaJi BHIIOI OCBITH CTAIOTh
ocepeaKaMH COIiaabHOI 3TYpPTOBAHOCTI Ta CTPATETIYHOTO MApTHEPCTBA, € CIIyKIHHA TpoMajaM pealli3yeThcs depes
0e3ImocepeTHIO YIaCTh Y MPOEKTAX BiTHOBICHHS 1H(PPACTPYKTYpH, MIATPUMKY BHYTPIIIHBO MEPEMIIIEHNX OCi0 Ta eKc-
MIEPTHHUH CYTIPOBIJ] MPUPOIOOPIEHTOBAHMX PIIIEHB Ta EKOJIOTIYHO JAPYKHIX TeXHOJOTIiH [4,5].

Ocob6nuBoi Baru neit npouec HaOyBae 1 HarioHansHOTO yHIBEpPCHTETY BOJHOTO TOCIIOAAPCTBA Ta IPUPOIO-
kopuctyBanHs (HYBI'TI), sikuii, BOIOAIFOYN YHIKAIEHUM HayKOBHM MOTEHIIATOM y cdepi eKoNorii, BOJHUX pecyp-
ciB, MIPUPOJOKOPHUCTYBAHHS Ta IHXKEHepii, cTae mMeHTpoM iMIuieMeHTanii L{ine# cramoro po3BUTKY Ha perioHy Ta
nepxasu. Citii 3a3HAUYMTH, 110 B3aEMOJIS MK aKaJeMiYyHOIO CIIIBHOTOI YHIBEPCUTETYTa TEPUTOPIaIbHUMH TpoMa-
namu (TT) B Mexxax €Bpomneichkoro 3eJeHOT0 Kypcy € 0a30BUM IHCTPYMEHTOM 3a0e3IeueHHsI CTalloro PO3BUTKY
rpomaj Ta periony [6, 7].

MeTor0 poOOTH € OOIPYHTYBaHHS MPAKTUYHUX PEKOMEHIAIN MO0 3MIIHCHHS CTPATETiYHOTO MapTHEPCTBA
YHIBEPCHUTETY Ta TpoMa/ K 6a30Boro (akropa 3a0de3leueHHs CTajJoro pO3BUTKY PErioHy 4yepes peajizalilo ioro coria-
JIBHOT Ta €KOJIOTIYHOT MICiii. 3aBAaHHAM JOCHIHKECHHS €: 3’ICyBaTH CYTHICTh 1 MPUHIUIIA CTPATEI1YHOrO MAPTHEPCTBA;
cUCTeMaTH3yBaTH (POPMH B3a€MOIl YHIBEPCUTETY Ta TPOMaM; OOIPYHTYBATH OpraHi3aliiHO-YIPaBIiHCHKI MEXaHI3MH
criBoparyi. O0’€KTOM JOCIIIKEHHS BUCTYTIA€ MPOIEC CHCTEMHOT B3a€EMOJI{ 3aKIaJ(iB BUIIOI OCBITH 3 IHCTUTYIIISIMH pe-
TiOHAJIBHOTO PO3BUTKY Ta OPraHAMH MICIIEBOTO caMOBpsayBaHHS. [IpeaMeToM mOCHi/KeHHs € opraHi3ariiHo-
€KOHOMIYHI MeXaHi3MH, POpPMHU Ta METOIH IHTETpallii MPUHIUIIB CTAJIOT0 PO3BUTKY B OCBITHE CEPEIOBHIIE Ta CUCTEMY
MIApTHEPCTBA «yHIBEpCUTET-TpoMaza». MeToqu AOCIi/UKEHHs: CUCTEeMHUH MiAXiA - IS aHaji3y CTPYKTYPH B3aeMOJil
Cy0’€KTIB; METOJI JIOTIYHOTO y3arajbHEHHs - IPpH (HOPMYIIOBAHHI KAaTErOpialbHOTO anapaTy; MeToJ| KeWc-craui - Juis
BUBYEHHS IIPAKTUYHOTO JIOCBi/ly peai3aiii MPOEKTIB.

Cyuacha Tpancopmarlist BUIOT OCBITH B YKpaiHi, 30kpema goceig HYBI'TI, 3acBinuye, 1o riodanbHi eKOIOTi-
YHI, COI[IaJIbHO-EKOHOMIYHI Ta TEXHOJIOTI1YHI BUKJIMKHU (pHC.1.) CYyTTEBO TpaHCHOPMYIOTH CHCTEMY BHIIOI OCBITH Ta BU-
3HAYalOTh HOBI BEKTOPH JAISUILHOCTI yHiBepcuTeTiB y criBnpari 3 TT'. YHiBepcUTeTH MOBHHHI BiANOBIAATH MPUHIUIIAM
CTaJIOr0 PO3BUTKY, Ta CHCTEMHO IHTErpyBaTH COLiajibHi, EKOHOMIYHI Ta €KOJIOT1YHI aCIEKTH CTAJIOr0 PO3BUTKY Y CBOIO
nisutbHICTE (puc. 2). Taka cutyaris akTyami3ye HOBY MiCil0 YHIBEPCHTETIB - BHCTYIIATH CTPATETIYHUMH MapTHEPaMH
TI'. OxpiM mArOTOBKH KaJpiB, 3IaTHUX BUPINIYBATH Cy4acHi BUKIUKH, 3BO MaroTe OpaTu Ha cebe poib IICHTPIB peri-
OHAJIBPHUX IHHOBAII{ Ta IHII[IIOBATH MPOEKTH, 10 3a0€3MEUYIOTh CTAJHiA PO3BUTOK HA MiCIISIX.

Mogenb cTpareriyHoro naptHepcTBa yHiBepcutery Ta TI mepenbauae BH3HaueHHsS! CTpAaTETriYHUX IPIOPHUTETIB
criBmpari, 6a3yerbest Ha 3acagax SMART-crenianizanii perioHy, iHHOBaI[ifHOTO PO3BUTKY, MIXKCEKTOPAJIBbHOI B3a€MO-
Iii, eeKTHBHOrO0 BHKOPUCTAHHS PETIOHAJIBHOrO MOTEHIialy Ta 3a0e3lnedye reHepalilo 3HaHb, PO3BUTOK JIFOJICHKOTO
KalliTaly Ta MITPUMKY JIOKaJbHHUX IHIIaTWB. Y I[bOMY KOHTEKCTI YHIBEPCHTET BHCTYIA€ TEHEPATOPOM HAyKOBHX
3HaHb 1 iHHOBAIIH, ToAi sk TI' 3abe3meuye MpakTUYHE CEPENOBUINE IS iX BIPOBAKEHHsI Ta afamlTailii 10 MiCIeBHX
motpe6. IlapTHEpamMu BHCTYNalOTh OpraHaMH MICIIEBOTO CaMOBPSyBaHHS, O13HEC-CTPYKTYPH, TPOMAJICHKI OpraHi3alii,
a TaKOX MDKHAPOJHI MAPTHEPH U AOHOPCHKI iHCTUTYII. Lle cTBOproe yMOBH 1yt 06’ € THAHHS 1HTEJIEKTyalIbHUX, (piHaAH-
COBHX 1 OpraHi3aIlifHuX pecypciB 3a/UId peaji3allil CiJIbHUX MPO€EKTIB PETIOHATBHOTO PO3BUTKY. DyHKIIIOHYBaHHS MO-
nerni 3abe3nedyeTbes JOTPUMAHHAM HPUHIMIIB HapTHEPCTBA TAa B3AEMHOI BiINOBINAIFHOCTI, IHHOBAIIHHOCTI, BITKpH-
TOCTI ¥ MPO30pOCTi, OpieHTaNii Ha MOTPeOn TpoMajH, eKOJIOTIYHOI Ta COLiaJIbHOI BiNOBiAaNbHOCTI, HdpoBi3alii Ta
IHKJTFO3UBHOCTI.
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I*C:____I r.noﬁanbl-u BUKAMKM CYHACHOCTI TA IX BENAME Ha CUCTEMY OCBITH E:—::j
Sy 4 <
|'CD|.|,iaani BUKMMKM | | EKOHOMIYHI BHMKMMKM | EkonoridHi BUKMNKMKA |
L 3

Aemorpadgivni  3MmiHuM,  Mmirpauiini npouecw, AMiHa  KAimaTy Ta IpOCTaHHA  eHoNoridHKx
CTapiHHA HACENEHHA; rnobanizawia EHOHOMIKK Ta PHIMKIE;

3POCTAHHA COWaNLHOT HEeRIBHOCTI Ta PHU3MKY HOHKYPEHLLIA 338 M0ACEKMIA kKaniTan; rnobantHi eKonorivydl npobaemm;
BHHAOHEHHA OKPEMIX TRYN; umdposizawia, asToMaTH3auia, BHMCHaMEHHA NP ROOHAX pecypcia;
TpavchopmMauia pUMHKY npaudi, Nossa HOBMX POIBUTOK WITYHHOrO iHTenexTy; Aerpagauin NpUPooHME eHOCHCTEM;

npodecii | IHMKHeHHA TRaaMLIRHWK; HecTabinbHicTs EHOHOMIMHWX notpefa nepexcAy M40 CcTanux mogeneil
nigarMweHHs poni rpomMmagaHceERol aKTHMBHOCTI, CHMCTEM, KDWIW Ta PMIMHK. BMPODHWUTES | CNOMKWBAHHA

CouianeHOT BiANORIAANEHOCT, IHHAWSIT. ‘L

| s .
| Bnawne Ha ocBiTy I‘

oceiTa mae dopmysaTw couiancHi Ta 4._’/”/—._ L\) oceiTa Mae CcnpuAaTK  dopmyBaHHID
rpomMmagAHCBKRI KOMNETERTHOCTI, eKONOrNYHOT CBIOOMOCTI, CHMCTEMHOrO

HaBHUYKK cnienpaui, HomMyHIiKaLii, 3spoctae notpeba y dopmysaHHi MHCNEHHA, pO3yMiHHA NMPUHLMNIE
eTHYHOro MUCNEHHA Ta MANPUEMHMLUEKONO  MMCNEHHA, CTANOro PO3IBMTKY Ta BIANOBIAANBHOCTI
BIANORIAANEHOMO NPHUAHATTA pilUeHs. dinarcosol rPamMoTHOCTI, 3a noBKiNNA

afanTHUBEHOCTI, 3naTHoCTI no

HaB4YaHHA BENPOLOBH HMHUTTA

Puc. 1. 'moGanbHi BUKJIMKH CY4acHOCTI Ta iX BIUIMB HA CHCTEMY OCBITH

YHiBepcuTeT, Wo BignoBigae NpUMHUKMNamMm CTanoro Ppo3BUTKY,

£ MaKuM, Lo aKmusHo iIHmespye exanosiugl, coylansHl ma exoHoOMIYHI acnekmu cmanozo po3sumey ¥
cacr dRNLHIcms, NpasHe docAzmu BanaHcy Mix HayKosuMLu COCAEHEHHAMLU, COWansHoOw
aidnosidansHicmn ma MiHIMZaUED He2aMUSHOZ0 SNNUSY HE HASKOMULLHE cepedosuLue.

Ekonoriyxna cTinkicTb C'DLl,iaJ'lea Biﬂl‘lOBi.ﬂaﬂbHiCTb anaan_mcb_m ﬂpl-ll'll.llvl_ﬂlvl Ta cTparTeria o
[AMeHLeHHA Ce020 arnuay Ha (POPMYE LIHHOGCT MaTEYMHIX TOKAMIHS | O HaAeHicTe 4iTKOI cTpaTeril cTanore posBMTEY Ha piBHI

BoeKiiis) 3afeanevye cmanull po3eUmoK Ha N ) )
O EmneprozbepexenHn FIOKATEHOMY Ma 2IoGamsHOMY DIgHTX. )} m | Brnme_HHH_ NPMHUKNIB  CTanoro  pos3suTEy B Yo
O BionoentosaHi pecypcu O IHKNIOSMBHICTL Ta piBHIicTL. YMPAENIHCEK PILUEHHA, Taki AK NAAHYBAHHA HOBMX
O ¥npaeninna eioxonamm O Oceita Ta niaemwennn obizHaHoeT, Gynisens, 3aKynienAa marepianis, YApEBNiHHA
O 3eneni bynieni. O CoujansHi iniviaTnen. Ll

O Mporpamm sbepexennn O YHiBepcuTeT aKkTHMBHO CRNIBNPaUE 3 MICYeBoH

O Mpasa noaWHW Ta eTHKA, .
Biopiznomanitra TPOMa L0, THLLIMMK H& BYanksH UMK IaKnagamm,

DiaHecom | ypPAACBUMK CTPYKTYPaMuW ANA OJOCATHEHHA
/ Yinel cTanomnm po3snTHy.
ExoHomiuHa CTiAKICTE
(mMae crmpameairdns dossocmpokosol
eHOHOMIUHOT crmabinsHoci ma eghexmuaHocmi) IHTerpauina cranoro po3BMTKY B OCBITHIA
O @inancoBa nposopicTe. npouec
Q 36-"!'“9"_"“ chmauc‘yaau_nﬁ_ . d InTerpaudia cTamocTiy HAB4YaNkbHi NPorpamMM.
O ExoHomiuno edpeKTHMBHI CTpaTeril. O [docnimxeHHs CTANoro posEWTKY.
| !HBGC‘THI!,_i_I- B 3eneHi TexHomorii Ta T R
IHHOBaWw

Puc. 2. Mopens cucTeMHOT iHTErpallii MPUHIUITIB CTAJIOTO PO3BHUTKY B MisUTbHICTH 3BO

Jlo akTyanpHUX HampsMIB CHIBIPalli MiXK YHIBEPCUTETOM 1 IPOMaJIO0, € CHIUIbHI HAYKOBO-JOCII/IHI Ta iHHOBa-
LiifHI IPOEKTH, MiATOTOBKA BUCOKOKBAII(PiKOBAaHUX KaJpiB BiMOBITHO 10 NOTPeO perioHanbHOrO PUHKY Ipalli, pO3BHU-
TOK MiZNMPUEMHHUIITBA Ta CTAPTAN-KYJIbTYPH, MiATPUMKA COI[IaJbHUX 1 EKOJOTIYHUX 1HILIATHB, a TAKOXK IM(pOoBa TpaHC-
¢dopmarist rpomaz. BaxkiauBUM HarmpsMoM B3a€MOJIl € HaJJaHHSI YHIBEPCUTETAMU aHAJITUYHOI, EKCIIEPTHOT Ta KOHCYJIb-
TaTHBHOI MiATPUMKH OpraHaM MiCIEBOTO CaMOBPSIyBaHHS Yy MPOIECI CTPATEriuHOTO IUIAaHYBaHHS Ta yNpPAaBJIiHHS PO3-
BUTKOM TepuTOpii. Peanizauis Mozeni 3a0e3neuyeThesi yepe3 BUKOPUCTAHHS KOMIUIEKCY OpraHi3aliiHO-yIpaBIiHChKUX
IHCTPYMEHTIB, JI0 SIKMX HaJIe)KaTh PETiOHAIFHI MPOTPaMU PO3BUTKY, TPAHTOBI Ta iIHBECTUIIIHI IPOEKTH, IIEHTPU TPAHC-
(epy TEXHOJIOT1H, MEXaHI3MH JyaJbHOI OCBITH, ITyOIiYHO-TIPUBATHE MTAPTHEPCTBO Ta LU(POBI IIIaTGOPMHU B3aEMOJIII.

TakuMm 4MHOM, 3aIPOIIOHOBAHA MOJIENb CTPATETIYHOTO NaPTHEPCTBA YHIBEPCUTETY Ta TEPUTOPIAIbHOI TpoMaIn
CTBOPIOE NepeyMoBH Juisi popMyBaHHS e(DEKTHUBHOI CHCTEMH B3a€EMOIil, CIIPSIMOBAaHOI Ha 3a0e3MEYEHHs CTAIOro Po3-
BUTKY perioHy Ha ocHOBi SMART-cneniamnizarii.
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INTRODUCTION

European higher education is moving from loose bilateral cooperation to structured university alliances. The Eu-
ropean Universities Initiative describes this shift through long-term transnational cooperation, embedded mobility, joint
degrees, micro-credentials, challenge-based learning, and stronger community engagement [1]. For Ukrainian universi-
ties, this agenda has an additional meaning: under the pressure of war, displacement, and European integration, allianc-
es are not only instruments of internationalization, but also mechanisms of institutional resilience, reconstruction, and
academic diplomacy. The conference “CONNECT _ ED: Strategic Partnerships for Global Academic Engagement” is it-
self organized within the DAAD-funded ConnectED project and explicitly focuses on academic diplomacy, university
networks, alliances, the Sustainable Development Goals, and post-war recovery [2].

FUNCTIONS OF STRATEGIC UNIVERSITY ALLIANCES

A strategic university alliance should be understood as a durable cooperation architecture rather than a ceremo-
nial memorandum of understanding. Its first function is knowledge integration. Alliances enable joint curricula, shared
teaching resources, co-supervised research, research visits, and common quality-assurance routines. Research on sus-
tainability-oriented higher education networks confirms that such formats expand knowledge circulation and institu-
tional learning beyond the capacity of a single university [3]. In Ukraine’s case, this function is evident in the DAAD
German-Ukrainian University Network (DUHN), which supports 30 cooperation projects from 2025 to 2029, including
joint and double-degree pathways, certificates, courses, and academic exchange formats [4].

The second function is capacity building under crisis conditions. DAAD lists ConnectED as a DUHN project co-
ordinated by the Eberswalde University for Sustainable Development with Sumy National Agrarian University and the
Ukrainian National Forestry University as Ukrainian partners [5]. The ConnectED network, therefore, represents a
move from short-term project cooperation toward a more permanent infrastructure for knowledge exchange, joint teach-
ing, and institutional support. The third function is academic diplomacy. The U7+ Alliance illustrates this dimension: in
2026, it called on G7 governments to involve universities in global policy-making on democracy, responsible Al, public
trust, and international cooperation; the University of Mannheim identifies U7+ as an international coalition of 48 uni-
versities with an annual joint agenda [6].

BENEFITS FOR UKRAINIAN UNIVERSITIES

Four benefits are especially relevant. First, alliances lower transaction costs for mobility and recognition. European
university alliances are expected to embed mobility in curricula and implement joint degrees and micro-credentials [1]. For
Ukrainian institutions, such formats are important because mobility, recognition, and credential transfer often become ad-
ministratively fragile during war. Erasmus+ TransLearnN offers a relevant example: it is an interdisciplinary educational
network for sustainable and resilient post-war reconstruction that involves several Ukrainian universities [7].

Second, alliances accelerate curriculum modernization. The CoSMoS-NT initiative between Kharkiv National
University of Radio Electronics and the Technical University of Applied Sciences Wildau develops a joint Computer
Science program with specializations in “Al for Life Science and Medicine” and “Automation and AI” under the
DAAD DUHN framework [8]. NURE presents the programme as a joint initiative combining Ukrainian and European
educational standards and leading to a joint Bachelor’s degree [9]. This shows how alliance-based cooperation can
transform curriculum reform into a governed institutional process rather than an isolated donor-funded activity.

Third, alliances increase research visibility and access to international project ecosystems. DUHN is framed by
DAAD as a programme supporting the reconstruction of Ukrainian higher education and its integration into the Europe-
an Higher Education Area [4]. Network membership, therefore, serves as an institutional signal that Ukrainian universi-
ties are part of quality-oriented, internationally visible cooperation structures. Fourth, alliances strengthen academic
continuity. Research on the Ukrainian-German Digital Teaching Network (DTN) and the Wildau-Kharkiv IT Bridge
shows how digital educational networks helped maintain teaching continuity, professional development, and institution-
al adaptability during crisis conditions [10].
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FUTURE PATHWAYS

Three pathways are especially important for Ukrainian universities in 2026-2030. The first is the transition from
project-based cooperation to enduring alliance governance. ConnectED, DUHN, DTN, TransLearnN, and CoSMoS-NT
demonstrate that short-term funding can generate long-term academic architecture, but only if governance, communica-
tion, quality assurance, and post-grant financing are planned from the beginning. The second pathway is thematic spe-
cialization. General partnerships are useful, but Ukrainian reconstruction requires focused alliances in environmental
protection, digital education, Al, sustainable regional development, and university administration. A Quadruple Helix
logic can strengthen this pathway by linking universities with public authorities, business, and civil society; this ex-
panded social role of universities is central to scholarship on the Quadruple/Quintuple Helix model [11].

The third pathway is alignment with the European Higher Education Area. The Bologna Process and EHEA are
designed to facilitate mobility, recognition, inclusion, and comparability of higher education systems [12]. Strategic al-
liances with European universities give Ukrainian institutions practical access to ECTS-compatible curricula, joint pro-
gramme design, quality-assurance procedures, and staff development routines. In this sense, alliances are not auxiliary
tools for internationalization; they are operational instruments of Ukraine’s European academic integration.

CONCLUSIONS

Strategic university alliances perform three central functions for Ukrainian higher education: knowledge integra-
tion, capacity building, and academic diplomacy. Their documented benefits include mobility and recognition, curricu-
lum modernization, research visibility, and continuity under crisis conditions. The main task now is to convert success-
ful networks — ConnectED, DUHN, DTN, TransLearnN, CoSMoS-NT, and related initiatives — into durable institution-
al infrastructures with clear governance, sustainable financing, and quality assurance. For Ukrainian universities, the fu-
ture of international cooperation lies not in more memoranda but in resilient alliances capable of producing shared
knowledge, recognized programs, and measurable reconstruction impact.
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VY cydacHux ymoBax riodanizarii Ta 1udpoBoi Tpanchopmallii BUIa OCBiTa Jienai OUIbIIE MEPEXOIUTh Bijl MOJIC-
71l 130160BaHOTO (PYHKITIOHYBaHHS YHIBEPCHTETIB 0 (OPMYyBaHHS TPaHCHAI[IOHATFHAX aKaJeMidHIX Mepex. Taki Mepexi
BUCTYTIAIOTh BAKJIMBUM iHCTPYMEHTOM iHTEpHAIIOHATI3AII], PO3BUTKY CHUIBHUX TOCHIIKeHb, aKaIeMiqHOI MOOUTHHOCTI
Ta 3a0e3MeUeHHs CTIHKOCTI OCBITHIX CHCTEM Y KPH30BUX yMOBax. OCOOIMBOI aKTyaJbHOCTI 16 TUTaHHs HaOyBae Il YK-
paiH{ B yMOBaxX BOEHHHX BHUKJIMKIB Ta HEOOXiTHOCTI iHTETpaIlil J0 €BPONEHCHKOTO OCBITHHOTO MPOCTOPY

VY cydacHHX TOCHIKEHHSX OCBITHI MEpeki pO3TIANaroThes K GOPMH MIKIHCTHTYHIHHOI CHiBIIpaIi, 0 CIpH-
SI0Th OOMIHY 3HaHHSMHU, MiJIBUILEHHIO SIKOCTI HAaBYaHHS i JOCIIKEHb, a TAKOXK (DOPMYBAHHIO CIILIBHOI aKaJeMiuHOi
ineHTH4YHOCTI. Y mpausix [1] npoaHanizoBaHO BUKJIMKH Ta MOXKJIMBOCTI MIXKHApOJHOI CHiBIpalll y BHILIIH OCBITI B yMO-
Bax rnobanizauii. Jana Dlouha, Laura Henderson, Dana Kapitul¢inova Ta Clemens Mader [2] mocmimpkytoTs Mozemi
YHIBEPCUTETCHKUX MEPEX, OPIEHTOBAHUX HA CTaJIMi PO3BUTOK. Y poborax [3] pO3KPHUTO POJb aKaJeMiUyHHX MEPEK y
KpaiHax, [0 PO3BUBAIOTHCS, 30KpEMa y KOHTEKCTI CKCEJICHC-IHII[IaTHB, CIPSIMOBAHUX HA MOCHIICHHS MIXHapOIHOIO
BIUIUBY YHIBEpCHTETIB.

[Nompu 3HaYHMUN MacHB AOCIHIHKEHB, OUTBIIICT i3 HUX CTOCYIOThCS (DYHKIIOHYBaHHS OCBITHIX MEpeX y cTaldi-
JIpHUX cucTeMax. HaTomicTh y KpaiHax, 10 NMepeKUBarOTh KPU30BI SBHIIA, MEPEKEBI MiAX0a1 HaOyBalOTh OCOOIMBOTO
3HA4YCHHS — BOHH CTalOTh HE JIMIIC iHCTPYMEHTOM MOJCpHi3allii, a if MexaHi3MoM 30epeXeHHs akaJeMidHIX 3B’ S3KiB,
MOOLTBHOCTI 3HaHb i Oe3MePEPBHOCTI OCBITH.

Came TyT IpOSBIAETHCS MOTEHINIAN MiTbOBUX OCBITHIX MEpEK — IHII[IATHB, OPIEHTOBAHUX Ha CIIJIHHOTH IIpaK-
THKIB, (DaXOBi HAIIPsMHU a00 KOHKPETHI COMiaThbHO-CKOHOMIYHI BUKIHKH. Taki Mepexi MoeTHyIOTh IepeBaru MuppoBHX
TEXHOJIOTIH 13 TIIMOOKOI0 MIX)KOCOOHCTICHOIO B3aEMOJIIEI0, IO POOUTDH IX BaXKIIMBHM IHCTPYMEHTOM CTIHKOTO PO3BHTKY
yHiBepcUTETIB. BOHM J103BOJISIIOTH NEpeTBOPIOBATH OHNAMH-TUIATGOPME Ha MPOCTip NMPOodeCciiHOro 3pOoCTaHHs, CIIiBT-
BOPEHHSI 3HaHb i (POPMYyBaHHsI JIOBIPU MiX yYaCHUKAMHU.

VY rtakiii cutyauii GopMyBaHHSI MIXKYHIBEPCUTETCHKUX OCBITHIX Mepex HaOyBae CTpaTeriyHoro 3HaveHHs. Me-
PEXi T03BOJISIOTH 00’ €IHYBATH PECYPCH, MIATPUMYBATH NPOdeCciiiHuiA PpO3BUTOK BUKIAa4iB, CTUMYJIFOBATH 1HHOBAIIIT
il 3abe3meuyBaTy piBHUN TOCTYI JJO OCBITHIX MOXKJIMBOCTEH HE3aJIekKHO BiJ| reorpadiyaux ado (hiHaHCOBUX OOMEKEHb.

CyuacHi akaJieMidHi Mepexi XapaKTepH3yIOThCsI BUCOKAM PiBHEM IU(POBI3aIlil Ta BAKOPHCTAHHSM BipTyaJIbHOL
MobOinpHOCTI. [{udposi mratdpopmu Moodle, onnaitH-kypcn, BeOiHapu Ta VR-TexXHOJOTI{ CTBOPIOIOTH YMOBH IS 0e3-
MepepBHOI B3aeMOJIii MK YHIBEpCHUTETAMH HE3alIe)KHO Bif reorpadiuHmx oOMexeHb. B [4] 3a3HadeHo, mo mudposi
OCBITHI MEpeXi CTaIH BaYKIIMBUM YHHHUKOM 3a0e3MCUeHHS aKaIeMidHOi Oe3NepepBHOCTI YKPATHCHKUX YHIBEPCUTETIB y
KPH30BHX YMOBaXx.

IToka30BMM TPHUKIAIOM PO3BHTKY TPAHCHAIIOHAIBHOTO OCBiTHROTO mapTHepcTBa € Ukrainian—German Digital
Teaching Network (DTN) [5], sika opieHTOBaHa Ha KOHKPETHI TEMAaTHU4YHI HANpPsIMHU: HUPPOBY MEIAroriky, eKOJOTiYHYy
OCBITY, YIPaBIIiHHS [IPUPOIHUMH pecypcamu, [T ta cranuit po3Butok. Y mexax DTN Oyino cTBopeHo nonaz 50 HaB4a-
JIbHUX MOJIYJIiB, IPOBEACHO MIKHAPOIHI BeOiHApH, aKkaJAeMiuHI MOOIJIBHOCTI Ta TPEHIHI U Uil BUKJIaaa4diB. Taki Mepexi
3a0e3neuyTh TIMOIy eKCIepTU3y, epeKTUBHUN OOMIH 3HAHHIMU Ta BUCOKHII PIBEHb JOBIpH MiX ydaCHHKaMH. 3a pe-
syapTatamu gociimkenHs DTN, monan 58 % yJacHHKIB 3allikaBlieHi caMe y CHEIliali30BaHNX TEMAaTHYHUX MEpeKax.
Ile cnpusino He suiIe po3BUTKY HU(POBUX KOMIETEHTHOCTEH, a W ()OPMYBAaHHIO CTIMKMX MIDKYHIBEPCHUTETCHKHX
3B’s3KiB MiK YKpaiHot Ta Himewuunoro [5].

OpHi€I0 3 KIIFOYOBHX TEHJEHIIH Cy4acHOTO PO3BHTKY TPAaHCHAILIOHAJBHUX aKaJEMIYHHX MEpEX € Hepexina Bin
KOPOTKOCTPOKOBHX IIPOEKTIB JI0 JIOBFOTPUBAIIMX CTpaTeriyHux naprHepcTB. [Ipnkinamom takoi B3aemonii € Mepeka
ConnectED («ConnectED: Crpateriuni napTHepcTBa Juis ri1o0ajibHOT akaJeMiuHOI B3aeMOii»), sKka 00’eqHy€e yKpaiH-
CBbKi Ta HIMEIbKi YHIBEPCUTETH 3 METOI0 PO3BUTKY MIKHAPOIHOI CIiBIpali, CHUIBHUX JOCII/DKEHb 1 IM(POBOi OCBITH.
Mepexu ConnectED cnipsiMoBaHa Ha TIOCHUJICHHSI aKaJIeMiqHOI AUIIIIOMATii, MiXKCEKTOpalibHOI B3aeMOil Ta popmMyBaH-
HsI HOBUX MOJIEJIe YHIBEPCUTETCHKOTO MApTHEPCTB [6].

ConnectED (moBua Ha3a: German-Ukrainian University Network for Empowering Higher Education in
Environmental Protection and Nature Conservation) — e crpaTeriuba akajemiuHa Mepeska, sika 00'eqHy€e HIMELbKi Ta
ykpaiHceki yHiBepcuTeTH. [IpoekT dinancyersest Himerpkoro ciyx60t0 akaaemiuanx oominiB (DAAD) Ta nie B Mexax
nporpamu «Himenpko-ykpaiHcbki Mepexi Buoi ocsitim» (DUHN).
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KirouoBnmu HarpsiMamu, Ha SIKMX (DOKYCYETBCSI Mepexa:

1. ExoJloriuyHa ocBiTa Ta 0XOpOHa MPUPOIU: Mepexa CIpsMOBaHa Ha TIOCHUJICHHS TOTEHIITY YKpaiHChKOT BH-
1101 OCBITH caMe B MX cepax, M0 € KPUTHIHO BKIUBHUM VIS CTAJIOTO BiTHOBJICHHS Y KpaiHH.

2. Axanemiuna criBoparisi. CTBOPeHHS CTiHKMX 3B'SI3KIB MK BHKIaJadaMH Ta JOCHTiTHHKAMH dYepe3 CIiIbHi
OCBITHI IPOTPaMH Ta HAYKOBi IIPOEKTH.

3. [linTpumka yHiBepcuTeTiB. Jlomomora yKpaiHCPKUM 3aKJIaJaM BHUIOi OCBITH 3aUIIATHCA CTIHKIMH Ta iHHO-
BaIlifHIMU HaBITh y CKJIAaTHI YacH, iIHTETPYIOUH IX Y €BPOIEHCHKHUIT OCBITHIN TPOCTIp.

BonHOYac po3BUTOK TpaHCHALIOHAIBHHUX aKaJeMIYHUX MEPEXK CYNpPOBOIKYEThCS HU3KOIO BUKIHUKIB. Cepexn oc-
HOBHUX IP00JIEM — TEeXHIYHA HEPIBHICTh YHIBEPCUTETIB, HEAOCTATHICTh (hiHAHCYBAaHHS ITICIIS 3aBEpIICHHS TPAHTOBHX
nporpam, eGinuT KOOPAUHATOPIB MEpeXk Ta MOBHI 0ap’epu y MiKHapoaHiil komyHikanii. [Tpore 6ibLIiCTh YHaCHHKIB
MEpEX JIEMOHCTPYIOTh TOTOBHICTH IPOJIOBXKYBATH CIIBIPALIO HABITH IICJIS 3aBEPILCHHS (iHAHCYBaHHS, IO CBIIYHUTH
PO Mepexij Biji HPOEKTHOI JI0 IIHHICHO-OPiEHTOBAHOT MOJIEN B3a€MOIi.

[epcriekTHBH PO3BUTKY TpaHCHAI[IOHAJIBHUX aKaJEMIYHUX MEPEX IOB’s3aHi 3 MOJAIBIIUM PO3IIHUPEHHSIM MiX-
HapOJHUX albsSHCIB, IHTETPAIli€l0 BIOKPUTHUX OCBITHIX PECypciB, pO3BUTKOM CIIIJIBHHAX IOCHITHUIBKHX IUTaTGOpPM Ta
BIPOBADKCHHSIM MOJIeliel KOJISKTUBHOTO YIIPABIiHHA 3HAHHAMHU. Y MailOyTHbOMY TaKi MEpeXi MOXKYTb CTATH OCHOBOIO
HOBOI apXiTeKTypH BHIIOi OCBITH — THYYKOI, HIU(PPOBOI, IHKIFO3UBHOI Ta CTiHKOI 10 TT00anbHUX BHKINKIB. OCOOIMBO-
T'O 3HAUYCHHS Ha0yBa€ poJib YHIBEPCUTETIB K HEHTPIB aKaJIeMIiYHOT TUTUIOMATil, Mi>KHAPOTHOI COTITAPHOCTI Ta MiCISIBO-
€HHOTO BiTHOBJICHHS YKpaiHH.
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Over the last two decades, global geopolitical context has been changing so rapidly that it has become increas-
ingly apparent that the traditional diplomatic approaches and international relation theories could not effectively keep
up with the ongoing global challenges. Global political actors have faced an increasing number of complex and inter-
connected difficulties. In that context, the global society needed instruments capable of fostering long-term trust and
cooperation rather than relying solely on short-term harsh measures.

The concept of “soft power”, first introduced by political scientist Joseph Nye in the late 1980s, emerged as an
alternative to hard power mechanisms, such as military force and economic pressure. [5] Over the time, soft power in-
struments, particularly digital diplomacy, cultural diplomacy and academic diplomacy gained strategic significance and
became influential in shaping international cooperation and global engagement. Unlike coercive political instruments,
academic diplomacy aims for long-term trust-building, knowledge exchange, and institutional cooperation.

Nowadays, academic diplomacy still remains influenced by state policies, political priorities of the country, visa
regimes and state funding, nonetheless, it has gained greater institutional autonomy and socio-political impact. Higher
educational institutions started positioning themselves as independent political subjects by promoting academic free-
dom, democratic values and extensively supporting scientific partnerships. In the current geopolitical context, academic
diplomacy has evolved from a supplementary educational practice into a strategic instrument of soft power that
strengthens international cooperation, institutional resilience, and value-based partnerships.

The increasing strategic importance of academic diplomacy and its growing influence on international coopera-
tion has naturally encouraged educational institutions to promote their academic values more actively. This develop-
ment can be observed in the expanding role of higher education institutions by their establishment of international aca-
demic partnerships. Universities increasingly adopted the use of core mechanisms of soft power, particularly attraction,
credibility and knowledge exchange. This shift in institutional strategies and international cooperation has led universi-
ties to become key actors in the implementation of academic diplomacy. The processes of globalisation and the interna-
tionalisation of higher education have created new opportunities for universities to foster international educational part-
nerships, academic mobility programmes, research cooperation, and institutional networks.

Through exchange programmes, joint research initiatives, and international institutional partnerships, universities
create opportunities for students, educators, scientists, and researchers to continue academic collaboration beyond na-
tional borders. Such initiatives contribute not only to educational development, but also to long-term trust-building and
international solidarity. Programs such as Erasmus+ and the Fulbright Program, have already demonstrated the long-
term effectiveness of academic mobility and international educational cooperation. Erasmus+ was developed to promote
closer cooperation between higher education institutions. [2] In response to the post-war reconstruction after World War
I1, the Fulbright Program served as a platform for fostering mutual understanding and through the mechanisms of aca-
demic diplomacy aimed at a long-term cooperation. [3] Such initiatives have significantly contributed to the expansion
of international cooperation among universities and the development of cross-border academic networks. The example
of the Fulbright Program demonstrates that the strategic importance of academic diplomacy in times of geopolitical in-
stability and crisis had already been recognized long before the concept of soft power was formally introduced. The
contemporary significance of academic diplomacy was particularly highlighted by the full-scale Russian invasion of
Ukraine in 2022.

Over the past decades, Ukrainian higher education institutions have been actively strengthening their interna-
tional academic presence by developing long-term international academic partnerships in various fields, including ex-
change mobility programs, university networks and scientific collaborations. These partnerships and initiatives proved
that Ukraine can be an important actor on the global academic arena, increasing its credibility and willingness for im-
pactful international cooperation.

Following the full-scale Russian invasion, these already established academic networks became an important
mechanism of institutional resilience. Despite the challenges faced by the Ukrainian academic community and the dis-
ruptions of educational process, international academic partnerships provided emergency pathways for the continuation
of education, research cooperation, and academic mobility. Building upon previously established positive image of
Ukraine, new initiatives emerged, which served as support mechanisms. Numerous universities, research centres, and
international organisations launched emergency mobility programs, scholarship initiatives, and collaborative projects
aimed at supporting Ukrainian academic community and providing educational continuity.
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Networks built during peacetime became operational infrastructure during crisis. In that way, international aca-
demic solidarity increased, allowing educators, scientists and students from Ukraine to continue strengthening
Ukraine’s international academic presence, even under conditions of geopolitical instability and military conflict. This
demonstrated that together with valuable partnerships, Ukraine continues to function as an active and influential partici-
pant. It keeps raising awareness and bringing attention to the problems of higher education in Ukraine itself, while also
revealing the structural vulnerabilities of cross-border education in times of geopolitical crises. Newly developed sup-
port programs are aimed not only at temporary assistance, but also for the strengthening of the long-term resilience and
sustainability of Ukrainian academia in the context of post-war recovery.

Even after four years of ongoing full-scale invasion, the experience of Ukraine shows that academic diplomacy
is not only an instrument of soft power, but also a mechanism of institutional resilience during geopolitical instability.

Therefore, in the contemporary geopolitical landscape, the significance and efficiency of academic diplomacy
has acquired strategic importance. Over the last years, recent developments have demonstrated that academic diplomacy
effectively fulfils its role in the global academic community and higher education institutions are using it to become ac-
tive participants in the international academic networks. As an instrument of soft power, academic diplomacy demon-
strates its effectiveness in creating resilient and sustainable networks, while relying on cooperation and mutual engage-
ment rather than harsh mechanisms. By providing broader range of instruments for educational exchange and institu-
tional cooperation, it contributes to strengthening of long-term international cooperation and value-based partnerships.

Thus, academic diplomacy can no longer be viewed merely as a supplementary instrument to the traditional di-
plomacy, becoming a vital tool for resilient and significant forms of international engagement in the current geopolitical
context.
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European university courses are viewed as a role model to the higher education in Ukraine. This is important be-
cause education plays a central role in economic development, international cooperation, scientific progress, and the
preparation of students for a global labor market. The traditional university training principles in Ukrainian university
were reevaluated and strong relying on memorization and theoretical instructions is now considered outdated. Courses
offered by European universities are often more student-centered and cultivate critical thinking, and practical skills.
Adapting European courses can also support economic modernization. European educational programs often focus on
innovation, digital technologies, entrepreneurship, and interdisciplinary learning. These skills are increasingly necessary
in modern economies and can help Ukrainian graduates become more competitive globally.

However, lack of equipment, training materials and experience among teaches in Ukraine block the progress to-
wards these definitely important goals. Form the other point, there is also the risk of losing national educational identity.
Some critics argue that excessive adaptation to European standards may reduce attention to local history, language, sci-
entific traditions, and cultural values. Universities must balance international integration with the preservation of their
own academic heritage.

This paper presents the experience of the Department of Environmental Sciences in integrating a course from the
University of Gothenburg, Sweden, to the local curricular.

The cooperation with University of Gothenburg, in particular, Prof. Rodney Stevens from the Department of the
Earth Sciences was started in 2022 and since then included a variety of activities. Th original course was a short training in
conceptual modelling and multicriteria analysis offered to young researchers and university teachers. Later it was open to
Ukrainian students from various universities. At the Department it was decided to integrate this course into the training of
students of the specialty Environmental Sciences. Over the next three years it was tested in multiple applications.

First of all, it was continued as a short training course and officially approved in KAI as a certificate program,
which included lectures, project activity and presentation of the results to the panel of teachers and researchers from a
range of European universities partners of the Earth Sciences Department of the University of Gothenburg. Over 30
students have completed it successfully. Their certificates and results were recognized as a non-formal learning and ac-
counted in the compulsory course of Environmental Modelling and Prognosis. The acquired skills were also successful-
ly applied by some students in their thesis.

The next stage was to transform this course into the environmental summer training, which is a compulsory
component of the curriculum after the end of the second year of study. It was good option for the period when online
studying prevailed. But on a regular basis being a very hands-on experience, it cannot substitute real field practice.

Another option was tested in 2024 when Ukrainian students were able to join Swedish colleagues in an online
regular course delivered at the University of Gothenburg. This pilot course was quite successful, but it placed limit on
Swedish students’ access to the course, since Bachelor studies are taught in Swedish and English is an optional. Moreo-
ver, the formal procedures of evaluation for Swedish and Ukrainian students are different and the study is organized in
blocks instead of along the whole semester. Therefore, it wasn’t considered a feasible alternative.

Finally, this year a full-scale elective course was piloted in the university and it was open for selection to the stu-
dents of all specialties. The course was delivered during spring semester of 2026 and is now approaching to closure. A
total of 72 students are involved with the majority of those coming from the Faculty of Computer Sciences and Tech-
nologies, Faculty of Navigation, Electronics and Telecommunication, but generally representatives from all faculties are
included.

The official course needed considerable expansion of the training program utilized in the original course, since
theoretical part of study is still dominant in the university. However, the essence of the course was project-based and
problem-based, and included a variety of activities intended for group work, interaction with public outside of universi-
ty and application of skills and theory to real world problems.

The results of the course were shown in 28 projects developed by students in groups or individually, since prin-
ciples of academic freedom state that students may choose the form of project work, they prefer. They were presented to
the same panel, including representatives of the University of Gothenburg and partners. The projects were rated and
discussed and the best ones were awarded certificated from the University of Gothenburg.

So, it is obvious that adaptation of European courses is possible and in a number of ways. This requires com-
mitment from both sides, but is very beneficial for Ukrainian students and doesn’t need so much resources as introduc-
tion of completely new courses, which is of course necessary, but might be complicated under current situation.
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The relevance of the study is due to the fact that modern armed conflicts, in particular Russia's full-scale war
against Ukraine, cause not only human losses and destruction of infrastructure, but also long-term ecological, cultural,
and educational consequences. In such a context, the analysis of the relationship between culture, nature, and war re-
quires an interdisciplinary approach that combines ecological issues, humanities studies, and the rhetoric of academic
writing. English-language academic writing in this case performs not only a communicative function, but also a func-
tion of academic diplomacy, as it provides a representation of the Ukrainian experience in the international scientific
discourse.

The purpose of the course presented in the University of Potsdam is to outline how English-language academic
writing helps to represent the causal relationships between war and changes in the natural and cultural environment. The
objectives of the course are to:

1) identify key aspects of the correlation between war and the environment;

2) demonstrate the role of culture as a mediator of collective memory and interpretation of war experience;

3) substantiate the importance of English as a tool for international scientific communication;

4) demonstrate the potential of academic writing as a form of knowledge diplomacy.

The methodological basis of the study is a combination of content analysis, a comparative approach and rhetori-
cal analysis of academic text. Within the framework of the Writing Across Cultures course, taught by David Prickett at
the University of Potsdam, students worked on the development of intercultural competence, academic writing, and also
performed exercises in peer review and public presentations of research results. This indicates that the educational mod-
el of the course is aimed not only at the formation of linguistic literacy, but also at cultivating the ability to dialogue be-
tween different academic cultures. The thematically related EDUC course Exploring Culture, Nature, and War through
English Academic Writing and Presentation emphasizes the combination of writing, presentation, and interdisciplinary
analysis of the problem of war.

The results of the analysis show that the correlation between culture, nature, and war has at least three dimen-
sions. The first is ecological: war leads to land degradation, water pollution, biodiversity loss, and the deterioration of
agricultural landscapes. The second is cultural: local communities, spaces of memory, symbolic landscapes, and mech-
anisms for the transmission of cultural experience are destroyed. The third is communicative: academic text becomes a
means of recording, explaining, and internationally presenting these processes. In this sense, it is English-language writ-
ing that allows us to translate the locally experienced experience of war into a format that is understandable to the glob-
al academic community.

It is important to distinguish between simple correlation and causality. The correlative approach captures the
simultaneity or interconnectedness of phenomena, but academic writing aims to show the mechanisms of influence:
how exactly military actions cause environmental degradation, how these changes affect food security, social stability
and quality of life, and how the scientific description of these processes can support international solidarity and recov-
ery. In this case, English is not only a means of translation, but also a tool for conceptualizing experience and forming
an evidentiary narrative.

Such cooperation between the Ukrainian and German academic environment is an example of cross-border sci-
entific interaction, in which research is combined with the promotion of Ukrainian experience in the European educa-
tional space. That is why academic writing should be considered as a form of diplomatic representation of knowledge,
which has both an analytical and ethical function.

Thus, English-language academic writing within the framework of the topic “culture, nature and war” acts as a
mechanism for understanding complex cause-and-effect relationships and at the same time a means of academic diplo-
macy. Its significance lies in the fact that it allows integrating the Ukrainian experience of war into the international sci-
entific discourse, expands the space of intercultural understanding and contributes to the formation of a common lan-
guage for discussing the environmental, cultural and social consequences of armed conflicts. The scientific cooperation
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of teachers from universities in Ukraine and Germany demonstrates the potential of English academic communication

as a tool not only for learning, but also for international solidarity.
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Post-war recovery processes increasingly depend on multidimensional cooperation that extends beyond tradi-
tional political and economic mechanisms. Academic diplomacy — defined as the engagement of higher education insti-
tutions, research organizations, and scholars in international cooperation — has emerged as a critical instrument in re-
building societies affected by war. The main purpose of this paper is to explore the role of academic diplomacy in fos-
tering global partnerships that contribute to sustainable post-war recovery.

Post-war recovery is a complex and long-term process that requires coordinated efforts across political, econom-
ic, social, and institutional domains. Traditionally, reconstruction strategies have focused on infrastructure rebuilding
and economic stabilization. However, contemporary challenges — including climate change, technological transfor-
mation, and geopolitical instability — necessitate more integrated approaches [1; 2]. In this context, academic diplomacy
has gained prominence as a mechanism for fostering international collaboration, knowledge exchange, and innovation.
Universities and research institutions are uniquely positioned to act as neutral platforms for dialogue, capacity devel-
opment, and the co-creation of solutions. Particularly in countries affected by armed conflict, academic diplomacy con-
tributes to rebuilding human capital, restoring institutional trust, and integrating national systems into global knowledge
networks.

Academic diplomacy can be understood as a subset of soft power, where knowledge, education, and research
serve as instruments of international influence and cooperation [3—6]. It operates at the intersection of international rela-
tions, higher education policy, and development studies.

Key theoretical perspectives include [6—9; 17]:

— soft power theory — academic collaboration enhances a country’s global influence through intellectual leader-
ship and cultural exchange.

— network theory — global academic partnerships form interconnected systems that facilitate rapid knowledge
diffusion and innovation.

—human capital theory — investments in education and research are essential for long-term economic recovery
and competitiveness.

— institutional theory — strong academic institutions contribute to governance, transparency, and policy develop-
ment.

Academic diplomacy thus transcends traditional diplomatic channels, enabling non-state actors — such as univer-
sities, think tanks, and research consortia —to play a central role in international cooperation. One of the primary func-
tions of academic diplomacy is the transfer of knowledge and expertise from developed to recovering regions. This in-
cludes: joint research projects; academic mobility programs (students and faculty exchanges); development of new cur-
ricula aligned with global standards; training programs for public administration and governance.

For example, post-conflict countries often collaborate with international universities to modernize their education
systems, introducing interdisciplinary programs in sustainability, public policy, and digital transformation [14; 17; 16].

The data demonstrate a sustained and dynamic growth of academic diplomacy indicators over the period 2018
2026, particularly after 2022, reflecting its increasing role in post-war recovery processes [3]. The expansion of interna-
tional partnerships, funding, and innovation-related indicators confirms a structural shift toward a knowledge-based and
globally integrated economy. Overall, the trends indicate that academic diplomacy has become a key driver of resili-
ence, modernization, and long-term sustainable development in post-conflict contexts.

Global partnerships between universities and research institutions create platforms for long-term cooperation.
These partnerships often take the form of: mnternational consortia (e.g., Horizon Europe projects); dual-degree and
joint-degree programs; research alliances addressing global challenges. Such networks enhance institutional resilience
by providing access to funding, expertise, and infrastructure. They also facilitate the integration of post-war countries
into the global academic community.

Academic diplomacy supports the development of innovation ecosystems, which are crucial for economic recov-
ery. Universities act as hubs for: research and development (R&D); startup incubation and entrepreneurship; technology
transfer and commercialization. In post-war contexts, innovation-driven recovery can accelerate economic diversifica-
tion and reduce dependency on traditional industries.
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Table 1. Dynamics of Academic Diplomacy and Global Partnerships in Post-War Recovery (2018-2026)

. Trend (%)
*
Indicator 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026* | 0 oot
Number of international aca- | 5,4 | 345 | 370 | 410 | 520 | 680 | 750 | 820 | 900 +181%
demic partnerships (Ukraine)
Participation In EU programs | g5 | 414 | 139 | 160 | 240 | 310 | 360 | 400 | 450 +374%
(Horizon Europe, Erasmus+)
Total funding for academic co- | 45 | 55 | 6o | 75 | 120 | 185 | 230 | 270 | 320 +611%
operation (mln. €)
Enger of joint research pro- | 514 | 240 | 275 | 320 | 460 | 590 | 670 | 720 | 800 +281%
Student mobility (outgoing, 28 | 31 | 22 | 26 | 40 | 52 | 60 | 68 | 75 +168%
thousands)
Student mobility (incoming, | 35 | g8 | 25 | 30 | 18 | 22 | 28 | 35 | 42 +20%
thousands)
plumber of digital education in- | 4 | 5 | 120 | 180 | 350 | 480 | 550 | 620 | 700 |  +1650%
R&D expenditure (% of GDP) | 0.47 | 0.43 | 041 | 044 | 0.39 | 0.45 | 052 | 0.60 | 0.72 +53%
Number of academic startups | g5 | g5 | 110 | 130 | 160 | 210 | 260 | 310 | 380 |  +347%
(innovation ecosystem)
Employment in knowledge- | g5 | 195 | 198 | 205 | 190 | 20.8 | 220 | 235 | 25.0 +350%
intensive sectors (%)
Number of international re- 60 | 75 | 90 | 120 | 180 | 240 | 200 | 330 | 380 |  +533%
search consortia
Academic staff international 0
mobility (%) 12 | 14 | 10 | 13 | 18 | 24 | 28 | 32 | 36 +200%

*Data for 2026 are estimates based on current recovery trends, increased EU funding, and integration into the Europe-
an Research Area (ERA).
Source: on the basic of [1; 4; 5; 7; 10; 12; 14; 17; 18].

Academic institutions also contribute to reconciliation and peacebuilding by promoting intercultural dialogue,
critical thinking, and inclusive narratives. Educational programs that emphasize ethics, human rights, and global citi-
zenship help rebuild social cohesion and trust. Following the conflicts of the 1990s, universities in the Western Balkans
engaged in extensive cooperation with European institutions. Programs such as Erasmus+ facilitated student mobility
and curriculum reform, contributing to regional integration and stability [6; 7; 11]. After the 1994 genocide, Rwanda
prioritized education as a pillar of national recovery. Partnerships with international universities enabled the develop-
ment of higher education infrastructure, particularly in science and technology fields, supporting economic growth and
innovation [9; 10; 11].

In the context of ongoing war and future post-war recovery, Ukrainian universities have intensified collaboration
with European and global partners. Initiatives include: participation in international research programs; digitalization of
education systems; joint projects on energy security, environmental sustainability, and reconstruction. These efforts
demonstrate the strategic role of academic diplomacy in maintaining continuity of education and preparing for large-
scale recovery.

Despite its potential, academic diplomacy faces several challenges:

— resource constraints: limited funding and infrastructure in post-war regions hinder participation in global net-
works.

— brain drain: migration of skilled professionals may weaken local capacity.

— political instability: ongoing war can disrupt academic cooperation.

— inequality in partnerships: power asymmetries between institutions may limit mutual benefits.

Addressing these challenges requires coordinated policies, sustainable funding mechanisms, and inclusive part-
nership models. To maximize the impact of academic diplomacy in post-war recovery, policymakers should: support in-
ternationalization strategies for universities; invest in digital infrastructure and open access to knowledge; encourage
public-private-academic partnerships; promote inclusive and equitable collaboration frameworks; integrate academic
diplomacy into national recovery plans.

Conclusions. Academic diplomacy represents a transformative and multidimensional approach to post-war re-
covery, combining knowledge production, innovation capacity, and international cooperation into a coherent strategic
framework. Unlike traditional recovery models focused primarily on physical reconstruction, academic diplomacy ena-
bles conflict-affected countries to rebuild not only infrastructure but also their intellectual capital, institutional resili-
ence, and long-term development potential.
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The empirical trends presented in this study (2018-2026) clearly demonstrate that academic diplomacy has
evolved from a supplementary instrument into a core driver of systemic transformation. The substantial increase in in-
ternational academic partnerships (+181%), research consortia (+533%), and joint research projects (+281%) reflects
the growing integration of post-conflict countries into global knowledge networks. This integration enhances the capaci-
ty for rapid knowledge transfer, accelerates institutional modernization, and strengthens participation in global innova-
tion ecosystems. Moreover, the significant growth in funding for academic cooperation (+611%) and participation in
European programs such as Horizon Europe and Erasmus+ (+374%) underscores the strategic prioritization of higher
education and research within international recovery agendas. These financial and institutional commitments not only
support immediate recovery needs but also lay the foundation for sustainable, knowledge-driven economic develop-
ment. A particularly important dimension of academic diplomacy is its contribution to the formation of a knowledge-
based economy. The increase in academic startups (+347%) and employment in knowledge-intensive sectors (+35%)
indicates a structural shift toward innovation-led growth. In this context, universities act as key nodes within national
innovation systems, fostering entrepreneurship, technological development, and the commercialization of research out-
comes. This transition is critical for reducing economic vulnerability and ensuring long-term competitiveness in the
global economy.

At the same time, the recovery of international student and academic mobility signals a gradual restoration of
trust and attractiveness in the global academic space. Increasing inbound mobility, in particular, reflects the reintegra-
tion of post-war countries into international educational flows and their growing role as active contributors rather than
passive recipients within global partnerships. Importantly, academic diplomacy also performs a critical socio-political
function. By fostering intercultural dialogue, promoting shared values, and supporting evidence-based policymaking, it
contributes to peacebuilding, social cohesion, and democratic development. In this sense, academic diplomacy operates
not only as an economic and educational tool but also as a mechanism of soft power and normative influence.

Global partnerships in higher education and research thus serve as powerful catalysts for sustainable develpment,
resilience, and long-term stability. They facilitate the alignment of national recovery strategies with global agendas, in-
cluding the Sustainable Development Goals (SDGSs), green transition, and digital transformation.

As the nature of contemporary wars becomes increasingly complex — characterized by hybrid threats, technolog-
ical disruption, and global interdependence — the role of academic diplomacy will continue to expand. It is likely to be-
come a central pillar in shaping adaptive, inclusive, and forward-looking recovery models. In this context, strengthening
academic diplomacy should be recognized as a strategic priority for both national governments and international organ-
izations. Ultimately, the findings of this study confirm that academic diplomacy is not merely a complementary dimen-
sion of post-war recovery, but a fundamental mechanism for building a more interconnected, innovative, and stable
global order.
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The Scientific and Educational Center “Observatory” of Vasyl Stefanyk Carpathian National University, located
on Mount Pip Ivan in the Ukrainian Carpathians, has become a member of the international network of field research
stations INTERACT. This initiative operates as a non-profit association and brings together infrastructure for terrestrial
scientific research and long-term monitoring in Arctic regions and cold ecosystems of the temperate zone [4]. The net-
work comprises 94 field stations operating across 18 countries within Arctic, boreal, and alpine landscapes.

Over the years, INTERACT has evolved into one of the key platforms for international cooperation in the field
of field-based research. Each year, the network’s stations are visited by thousands of researchers from different coun-
tries [4]. The total number of scientists using the infrastructure of more than 90 stations reaches approximately 15000
annually. Their activities include expert consultations for governments, participation in international educational pro-
grams, science communication, and the development of science diplomacy. INTERACT has repeatedly been recognized
as a successful example of European scientific initiatives. Following the full-scale Russian invasion of Ukraine in 2022,
Russian stations were excluded from the network.

An important component of INTERACT’s activities is its extensive informational and educational work. The
network regularly produces analytical reports summarizing the results of research and monitoring programs conducted
at its stations [1]. Outreach publications, including the e-book “Stories of Arctic Science 117, present examples of scien-
tific studies and contribute to the dissemination of knowledge about cold ecosystem functioning [2]. A separate im-
portant resource is the INTERACT station catalogue, which provides detailed descriptions of research infrastructure and
is used for planning international scientific projects [3].

The “Observatory” center on Mount Pip Ivan became the first field research station in Ukraine officially integrated
into this international network [5]. Within INTERACT, stations are considered long-term platforms for implementing in-
terdisciplinary research aimed both at addressing global environmental challenges and supporting local initiatives.

The main areas of activity of the INTERACT Non-Profit Association include ensuring the efficient use of re-
search station infrastructure in polar, subpolar, and mountainous regions; supporting research on climate change, envi-
ronmental protection, and biodiversity conservation; and developing educational programs such as summer schools, ac-
ademic exchanges, internships, and visiting schemes. Particular emphasis is placed on raising awareness among the
public and decision-makers about the condition and vulnerability of cold ecosystems.

Among the practical tasks of the association are coordinating cooperation between stations, optimizing the use of
their resources, expanding access to scientific infrastructure for international researchers, and providing financial sup-
port for research and monitoring programs in Arctic and mountain regions.

The integration of the “Observatory” into INTERACT opens new opportunities for the university, including par-
ticipation in international projects, exchange of experience in managing field stations under challenging climatic condi-
tions, access to grant programs, regular meetings of station managers, and the implementation of modern practices in
environmental education.

In addition, the center has already joined the application stage of the Transnational Access Call program aimed
at supporting early-career researchers. Within this initiative, 25 stations from 10 countries (Canada; Denmark, including
Greenland and the Faroe Islands; Switzerland; Norway, including Svalbard; Finland; Poland; Austria; Iceland; the Unit-
ed States, including Alaska; and Ukraine) opened their research platforms to young research teams. The “Observatory”
became the only Ukrainian station represented in this international call [6].

The INTERACT Association “Transnational Access Call” program was designed to create real opportunities for
the professional development of young scientists by providing access to field research stations in Arctic and mountain-
ous regions. The first pilot call within this initiative was aimed at supporting researchers at early stages of their scien-
tific careers. Participation was targeted at active members of the academic community, including bachelor’s and mas-
ter’s students, PhD candidates, and early-career researchers after obtaining their most recent academic degree.

Thus, the inclusion of the Scientific and Educational Center “Observatory” of Vasyl Stefanyk Carpathian Na-
tional University, located on Mount Pip Ivan, into the international INTERACT network represents a strategically im-
portant step both for the development of university-based research and for strengthening Ukraine’s position in the glob-
al scientific landscape. Membership in INTERACT opens new opportunities for integrating Ukrainian research into in-
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ternational programs focused on climate change monitoring, biodiversity studies, and the functioning of cold ecosys-
tems in temperate mountain regions.

The status of the first Ukrainian field research station within the INTERACT network highlights the scientific po-
tential of the “Observatory” as a platform for long-term ecological research in the Carpathian region. This will facilitate the
expansion of international collaboration, the involvement of early-career researchers in transnational programs, the imple-
mentation of advanced monitoring methods, and the overall improvement of the quality of field-based research.

Moreover, participation in the INTERACT network strengthens Ukraine’s role in shaping the international re-
search agenda on cold ecosystems and adaptation to global environmental change. Under current conditions, this consti-
tutes not only a scientific achievement but also an important element of science diplomacy and the integration of the
Ukrainian academic community into the European research area.
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OpmHUM i3 KITIOYOBUX (PAKTOPIB IMiIBUIICHHS SIKOCTI OCBITH, PO3BUTKY HAYKH Ta IHHOBAIlill B CyJaCHUX YMOBAaX €
MDKHapOJHa CIIBIIpAIll Ta PO3BHTOK CTPATEriyHOTO MapTHEPCTBA MK yHIBEpCHUTETaMH pisHUX KpaiH. [Iporpama
Erasmus+ crpusie popMyBaHHIO YHIBEPCUTETCHKUX AJIbSHCIB Ta MEPEIK, SIKi € HOBOIO MOJICIUTIO MIXKHAPOIHOT B3aEMOIIT,
o nepeabdayae JOBrOCTPOKOBY CITIBIPALIO 3aKJIaliB BUIIOT OCBITH B rajy3i HaBYaHH:, HAYKOBHX JIOCHI/KEHb, TP PO-
Bi3allii, akageMiyHOi MOOUTBFHOCTI Ta IHHOBAIIHHOTO Po3BUTKY [1]. Taki 00'enHAHHS TO3BOJIAIOTH YHIBEpCHTETaM (op-
MYBaTH CIUIBHUHA OCBITHIM MpPOCTIp, po3po0isTH MIKAMCIMIUTIHAPHI OCBITHI NPOTrpaMu, peayli3oByBaTd MDKHApPO/HI
JIOCHIHUIIBKI TPOEKTH Ta 3a0e3MeuyBaTH KOHKYPEHTOCIIPOMOXKHICTh BUITYCKHUKIB Ha IJ100aIbHOMY PHHKY ITpalii.

Oco0nMBOro pO3BUTKY YHIBEPCHUTETCHKI ajJbsHCH HaOyJu B Mexax iHimiatusu European Universities Initiative ,
3anogarkoBaHoi European Commission [2]. Y4acTs y TakuxX aidbsHCAX BiOKPUBA€E AJISl yHIBEPCUTETIB MUPOKI MOXKIHBO-
CTi "Uepe3 AOCTYH 0 MiXKHApOJHUX TPaHTIB, CYYaCHUX OCBITHIX TEXHOJIOTiH, CIIIFHIX HAYKOBHX JIabopartopiit Ta mug-
poBux mnatdopm. BaxTMBUM acrekTOM € TaKOXK PO3BUTOK aKaJIeMidHOi MOOILTBHOCTI, sika 3a0e3nedye 0OMiH JOCBIIOM
MDK CTYJCHTaMH Ta BUKJIAJa4aMHU, IiJBHILYE PiBEHb MIKKYJIbTYpHOI KOMYHIKALl Ta CIPHs€E MOIIMPEHHIO €BPOIICHCH-
KHX OCBITHIX CTaHJapTiB.

3a inpopmamiero National Erasmus+ Office in Ukraine Ha croromi moHan 40 yKpaiHCBKHUX YHIBEPCHTETIB BXKE
3ayueHi 10 64 Ji04nX albsSHCIB, siKi (iHaHCYI0Thes €C Ui JOBroCTPOKOBOI CTPYKTYpHOI criBnparii [1].

Jnst ykpaiHChKHMX YHIBEpCHUTETIB po30ya0Ba ajbsHCIB y Mexax Erasmus+ mae ocoOnuBe cTpareriuHe 3HaYCHHSI.
B yMmoBax BoeHHOro craHy, TpaHchopMallii CHCTEMH OCBITH Ta MICISIBOEHHOTO BiJHOBIICHHS JIEPKaBU MIXXKHApPOJHE
MAPTHEPCTBO CTAE BAXKJIIMBUM IHCTPYMEHTOM IIITPUMKHU CTAJIOCTI YHIBEPCUTETIB, MOJIEpHI3allii OCBITHHOTO MPOIIECY Ta
iHTerpauii 1o €BponeiHchkoro MpocTopy BHIIOI ocBiTH. CHiBIpals 3 €BPONEHCHKUMH YHIBEPCUTETAMHU JI03BOJISIE YKpa-
THCHKUM YHIBEPCHUTETaM aIalTyBaTH OCBITHI MPOrpaMH J0 CY4aCHHUX BHMOT, PO3BUBATH UPPOBY iHPpacTpyKTypy Ta
3ay4aTd MiKHApOIHUHN MOCBIN Y cdepi yIpaBIiHHSI OCBITOIO Ta HAYKOKO.

BaxmmBuM HampsMOM HisUTBHOCTI YHIBEPCHTETCHKHX aJbsHCIB € peaji3allis CHUTBHUX JOCIIIKeHb y Taly3sx
CTaJIOTO PO3BHUTKY, CKOJOTIYHOI OE3MEeKH, TPAHCIIOPTHOI 1HPPACTPYKTYPH, CHEPTETHYHOI e()eKTHBHOCTI Ta IU(PPOBUX
TEXHOJIOTIH.

OpmHuM 13 TpuKIaniB eeKTUBHOI peari3amii MPUHIHUIIB YHIBEPCUTETCHKOTO MapTHEPCTBAa CTAB MiXKHAPOTHHHA
npoekt TransLearnN, cipsiMoBaHUii Ha PO3BUTOK TpaHC(HOPMAIIHHOTO HaBYaHHsI, OCBITH ISl CTAJIOTO PO3BHUTKY Ta (o-
pMyBaHHs CTpareriii cTifikocTi yHiBepcuTeTiB. OHUM i3 HaWOIIbLI 3HAYYNIMX PE3YJIbTATIB MPOEKTY CTaJO came CTBO-
PEeHHSI MI>XKHapOAHOI MIXKYHIBEpCUTETCHKOI MEPEeXi CIIiBIpalli, sika 00'ejHaa 3aKjIaIy BUILOI OCBITH, BUKJIaa4iB, J10C-
JITHUKIB Ta €KCIIEPTIB 3 Pi3HUX Kpain €Bporu [3].

MeperxxeBa B3a€MO/Iisi B MeXaX IPOEKTY MOOYyJOBaHA HA 3acazax TOPU3OHTAIBHOrO mnaprHepcrtBa. Jlo ckiany
Mepexi yBifnum 12 yHiBepcHTETiB-TTapTHEPIB Ta MOHAA 48 aKTHBHUX YYAaCHHUKIB, IO MPEICTABISAIOTH Pi3HI pErioHH
VYkpainu Ta €Bponn. CTBOpeHa Meperka craja He Jiiie aTdgopMoro Al peajisanii OKpeMuX OCBITHIX 3aXOiB, a U
JIOBFOCTPOKOBHM CEPEIOBHIIEM aKaJeMidyHOT B3a€EMO/II1, 10 3a0e3reuye cTaay KOMYHIKallilo MK MapTHEPaMH, CIIiJIbHE
(opMyBaHHS OCBITHIX MiJIXOJIIB Ta PO3BUTOK MIXKHApOIHOI HayKoBoi ciiBnpani. OcoOuuBicTIo Mepexi € ii Mbkancun-
JIHApHUI XapakTep, OCKUIbKK BOHA 00'eiHy€e (axiBLiB 3 pi3HHUX cdep.

OCHOBHUMH KOMIIOHEHTaMHU MEpEeKeBOi B3aEMOIII €:

— CIIUTBHMI OCBITHIil mpocTip - mardopma Uit 0OMiHY J0CBIZIOM MK aKaJeMiYHUM IEpCOHAJIOM Ta aJMiHICT-
palli€ro YHiBEpCUTETIB;

— MIKIUCUUTUTIHAPHUHN TiAXi - 00’ €JHAHHA 3yCcrilb (axiBIliB 3 €EKOHOMIKH, €KOJIOTI, IHKEHEpii Ta MEHEKMEH-
Ty JUI PO3POOKH KOMIUIEKCHUX PillICHb;

— THYYKICTh CTPYKTYPH - MEpeXka J03BOJIs€ MBHUIKO MAacIITa0yBaTH YCIIIIHI JIOKaJbHI KeHCH Ha HAlliOHAJIbHUN
piBEHB.
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BaxnuBuMm eneMeHTOM (QYHKIIOHYBaHHS Mepexi crana cTtBopeHa nudposa miatdopma TransLearnN, ska 3a-
Oe3mneunia iHTerpamio yHiIBepCUTETIB-TIApTHEPIB Y CIUTLHUH iHGOpMAaIiiHO-0CBITHIN TIpocTip 1 Hamivye moHan 500 ko-
puctyBadiB [4].

Hocsig TransLearnN moBoauTth eheKTHBHICT MepexeBoi Moieli criBnparii. CTBOPEHHS TaKUX allbsSHCIB T03BO-
JIS€: TIOMOJIATH 130JIbOBAHICTh YHIBEPCHTETIB, CTBOPIOIOYH €IMHUHN IHTEIEKTyalbHUN (PPOHT; CHHXPOHI3YBaTH YKpaiH-
CBKi OCBITHI CTaHIAPTH 3 €BPONEHCHKIMH BUMOTAMHU CTAJIOTO PO3BUTKY; 3a0€3MeUNTH HAYKOBUI CYIPOBII MPOIIECiB IIi-
CIIIBOEHHOTO BiTHOBJICHHS Ha PiBHI JIepKaBH Ta KOHKPETHUX TEPUTOPialIbHUX rpomar [3].

HaOyTuii 1ocBix MOXe CTaTH OCHOBOIO ISl CTBOPEHHS HOBOTO AJIBSIHCY YKPAlHCHKUX YHIBEPCHTETIB JUIsl AOCITI-
JOKCHHST TEXHOJIOTIH 3axucty moBkimis — Environmental Doctoral & Research Alliance (EDRA), opienToBaHOTO Ha
PO3BUTOK CIIJIBHUX HAYKOBUX JOCIIKEHb Ta IiITOTOBKY JOKTOPIB (isocodii y cdepi TeXHOIOTIH 3aXUCTy HABKOJINILI-
HBOT'O CEPEIOBHIIA Ta IHTETPaLlil0 YKPaiHCHKOT HAYKH JI0 €BPOIIEHCHKOT0 TOCIITHUIIBKOTO IPOCTOPY.

HeoOxinHicTh CTBOPEHHSI TAKOTO albsHCy 00yMOBJIEHA HacaMIlepesl 3pOCTaHHSIM €KOJIOTTYHMX 3arpo3, MoB's3a-
HUX i3 BOEHHUMH JisIMH, pyHHYBaHHSM KPUTHYHOI iHQpPacTpyKTypH, 3a0pyIHEHHSIM BOAHUX PECYPCIB, JeTrpaaallicio
TPYHTIB Ta HAKOMMYCHHSM BigxoiB. BupimeHss nux mpobieM morpedye KOHCOMigamii HayKOBOTO NOTEHIIATy yKpaiH-
CHKHX YHIBEPCHTETIB, PO3BUTKY MDKIMCIUILTIHAPHUX JOCITIKEHb Ta (POpMyBaHHS Cy4aCHHX HAYKOBHX IIKiT y cdepi
€KOJIOTIYHOT OEe3IEeKN Ta CTaJOro PO3BUTKY. ANBSHC MOKE CTATH IUIaT(HOPMOIO [UIl KOOPAMHALT CIUTFHIX JOCIiTHHU-
IBKAX MPOEKTIB, pO3pOOJICHHS MIKHApOJHUX TPAHTOBHX iHINIaTHB Ta (pOpMyBaHHSA €JUHOI €KOCHCTEMH IiATOTOBKH
IIOKTOPIB (imocodii.

[Tnatdopmoro s po3BUTKY Takoro AnbsHcy € mepexa ConnectED («ConnectED: Crpareriuni mapTHEpCTBa [Uist
II00aNIbHOT aKkaIeMiYHOI B3aEMOIi»), sika 00’ €JJHy€e YKpaTHChKI Ta HIMEIbKi YHIBEPCHUTETH 3 METOIO PO3BHTKY MIXKHApPO.-
HOI CHIBIIpAIl, CIIJIBHUX JOCTIKEHb 1 1udpoBoi ociTi. Mepexxu ConnectED crnpsiMoBaHa Ha MOCHUJICHHS aKaJeMiuHOT
JTUIJIOMATI1, MDKCEKTOPAILHOT B3aeMOIIT Ta (hOpMyBaHHS HOBHUX MOJIEJIel YHIBEPCUTETCHKOTO MapTHEPCTR [5].

Oco011BO BaXIJIMBUM HanpsiMoM AisuibHOCTI EDRA € po3BHTOK CHIBHOT JOKTOPCHKOI MiATOTOBKU. Y MeXax
anbsHCY OyIyTh CTBOpeHI MiXyHiBepcuTerchbki PhD-mporpamu, siki npenbauyaroTe CHijibHE KEPIBHUITBO JUCEpTALlii-
HUMH JTOCTIDKCHHSAMH, aKaJeMidHy MOOUTBHICTh acHipaHTiB, JOCTYI A0 MiKyHiBEPCHTETCHKOI MOCITITHUIBKOI iH(ppa-
CTPYKTYpPH, IPOBEICHHS CIIITPHAX HAyKOBHX CEMIHAPIB Ta JITHIX MIKLT; IHTETPaIlil0 MOJIOIUX HAYKOBIIB Y MIXKHAPOIHI
JTOCTITHUIIBKI MEPExKi.

BaxnuBoro repeBaroro anbsHCY CTaHEe MOXIIMBICTH 00'€THAHHS 1TaOOPAaTOPHOI Ta aHATITUYHOI 033K yHIBEepCHTe-
TiB. lle 103BONHTE epeKTHBHIIIC BUKOPUCTOBYBATH HAYKOBE 00NaIHAHHSA, (POPMYBATH CIUIBHI JOCIITHUILBKI ICHTPH Ta
3a0e3neuyBaTi MKIUCIUIUTIHAPHUHN XapaKkTep JOCIiIKEHb.

Otxe, po30y0Ba YHIBEPCUTETCHKHX albSHCIB y Mexkax Erasmus+ € BaximBuM (akTopoM MozaepHizanii cydac-
HOI BHIIOI OCBITH, PO3BUTKY MIKHApPOAHOI CIIBIpali Ta MOCHJICHHS IHHOBAIIfHOTO MoTeHLiany yHiBepcuTeTiB. J{is
YKpalHCBKUX 3aKJaiB BUINOI OCBITH TaKi albsSHCH CTBOPIOIOTH HOBI MOXJIMBOCTI AJIsl iHTErpauii JO €BpONEHCHKOTo
aKaJIeMIYHOTO CEePEe0BHILA, ITIIBUIIEHHS SIKOCTI OCBITH Ta MiIATPUMKH MPOLECIB IMICIIBOEHHOTO BIJIHOBJICHHS 1 CTAJIOrO
PO3BUTKY JIep>KAaBU.

CIIMCOK BUKOPUCTAHUX KEPEJI
1. Erasmus+ EU programme for education, training, youth and sport https://erasmus-plus.ec.europa.eu/
2. European Education Area https://education.ec.europa.eu/education-levels/higher-education/european-universities-initiative
3. Meperxa TpaHchopManiifHOro HaB4aHHs JUTsl 3a0e3MeUYeHHs CTIHKOCTI CIIPUSHHS YKpaiHCBKil BHILIN OCBITI y 3a0€3Me4eHHi cTaio-
o Ta MOTY)KHOTO BiJIHOBIICHHs (MMicIsIBOeHHOT) YKpainuy» https://translearnn.ztu.edu.ua
4. https://ukraine-oss.com/translearnn/
5. ConnectED www.connected-network.net
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JOCBIA ITAPTHEPCTBA YHIBEPCUTETY TA I'POMAJIN JJIs1 BUPIINEHHSA
IMPOBJIEM NOBO/’KEHHA 3 BIIXOJAMHU

XPYTBFA Bikropis,
2KOJOMIELD Cepriii,
SCOPOYUHCBKA Ogena,
*XPYTBBA HOuis,
SBAPIHOB Makcum

YVnisepcumem cmanozo possumky, m.Ebepceanvoe, Hiveuuuna,
email: Viktoriia.Khrutba@gmail.com;
2Hayionanvnuii mpancnopmuuii yuisepcumem, m.Kuis, Yxpaiua,
e-mail: s.kolomiiets@ntu.edu.ua;
SHayionanvnuii mpancnopmuuii yuisepcumem, m.Kuis, Yxpaiua,
e-mail: ellena06.84@ukr.net;
*Kuiscoruii nayionanonuii ynisepcumem im. Tapaca Illesuenxo, m.Kuis, Yxpaina,
e-mail: hrutbaj@gmail.com;
SHayionanvnuti mpancnopmuuti ynieepcumem, m.Kuis, Yxpaina,
e-mail: ecomax7006@gmail.com

3a manmMu MiHiCcTepCcTBa PO3BUTKY IpoMaf i TepuTopiii [1], B HaceneHNX MyHKTaX YKpaiHd Timbku 3a 2024 pix
yTBOopmiocs moHax 47 wmuH M* noOyToBUX BinxoniB, abo moOHaJg 8 MIIH TOHH, $Ki 3aXOpOHIOIOTHCS Ha
5,6 THC. CMITTE3BAJIHIIL 1 MTOJIIFOHIB 3arajibHOIO IJIOINICIO MOoHA 8,4 Tuc. ra. B ToMy uuci, ctaHoM Ha kBiTeHb 2024 po-
Ky B YKpaiHi yTBopHiocs Bcboro 223237,3 TOHH BiAXOAIB Bi pyiHYBaHb

VY Garatbox rpoMaznax QiKCyrOThCS THCSAYi HECAaHKIIOHOBAHMX CMITTE3BAJIHIL, IUIOMIA SIKMX Y CYKYIHOCTI CSTrae
KUTbKOX THCSY TekTapiB. Lle 0co0InMBO XapakTepHO IS CUIBCHKUX 1 MaTHX MIChKUX rpoMal. [HdpacTpykTypa po3iis-
HOTO 30WMpaHHS BiAXOIB pO3BHHEHA (PparMeHTapHO. 3a Pi3HUMU OIIHKAMH, CHCTEMHU PO3ALIHHOTO 30MpaHH OXOILIIO-
10Th He Oinbie 20-25 % HaceneHHs, MepeBakHO y BEIMKHUX MicTax. YacTka BiIXOJIB, IO PeaIbHO COPTYIOTHCS Ta Iie-
penaroThCs Ha nepepoOIeHHs, 3a3BU4al He epeBuIye 5—7 % Big 3aranbHOTO 00csTy.

Kitro4oBi BUKJIMKY UL TpOMaJl BKIIIOYAIOTh OpTaHi3alliifHO-yIIPaBIiHCHKI acleKTH, (piHaHCOBO-€KOHOMIUHI 00-
ME)KCHHS Ta COLIaTbHO-KYJIbTYpPHHIH BUMID.

CouianbHO-KyJIETYPHHI BUMIp BH3HAYa€ PiBEHb €KOJIOTIYHOI CBiJOMOCTI HACEICHHS, SIKMHA 3AJIUIIAETHCS HEBHCO-
KuM. Y 0araTbOoX rpomajax BifICyTHI CTalli MPaKTHKH COPTYBaHHs, MOBTOPHOIO BUKOPUCTaHHS pe4ell Ta 3MEHIICHHs
YTBOPEHHS BiIXOMIB. BificyTHs cucTeMHa IPOCBITHHIbKA pOOOTa, 3ayueHHs] TPOMaJICHKOCTI Ta ()OPMYBaHHIO KyJIbTYpH
BIZIMOBITAJIFHOTO CTaBJICHHs 10 nuTank TIIB, 1110 € BaXIMBOKO MEPEIyMOBOIO YCIIIIHUX 3MiH. TOMy cTpaTeris rpomMann
Ma€ nependayaTH CUCTEMHY MPOCBITHUIILKY POOOTY, OMOPY HA TPAMITIiHI I[IHHOCTI 10AHIUBOrO rOCIOAaPIOBAHHS Ta I10-
CTYIIOBE 3aKPIIUICHHS CKOJIOTIYHUX MPAKTUK Y MOBCAKICHHOMY KUTTI MekaHiiB. OCHOBOO JUIs peatizarlii 1iie€i crparerii
e crisnpais: TPOMAJIA — 3AKJIAJ] BUILIIOT OCBITH — KOMYHAJIbHI TIJINTIPUEMCTBA.

I'pomana dgepe3 opranu MiICIEBOTO CaMOBPSAYBaHHs 3aTBEP/KYE IUIAaH IMPOCBITHUIBKHUX 3aXOiB; 3a0e3medye
(iHaHCYBaHHS; KOOPAUHYE B3aEMOJII0 MIX yCiMa yIaCHUKaMHU.

VYHiBepCcUTET OpraHizye eKCHEepTHUI CyNpOBiJ, IPOBOJUTH TEMaTH4HI 3aXOIM, KOHKYPCH, NPaKTHYHI 3aHATTS 3
COPTYBaHHS BIIXOJIiB; KEPY€ MIKIIbHUMH HPOEKTAMH, MIKITBHUMH HAYKOBUMH JAOCIiKEHHSIMHU.

Komynanehi mignpuemcrsa (JKKX, nepeBisHUKH BiAXOIB, MOJITOHH, TOIIO) XapUyBaHHS) HANAIOTh MPAKTHIHY
iHpOpMaIito; 6epyTh YIacTh Y IEMOHCTPAIITHUX 3aX0/1aX; 3a0€3MeUyI0Th IPUKIIA]] BiAMIOBINATEHOT TPAKTHKH.

[peacraBumMo NOCBiN BupinieHHs podieM cdepi MOBOIKEHHS 3 MOOYTOBUMH BiaXoAaMu B JIMUTPIBCHKiH Cilb-
chKiit TepuTopianbHii rpoMai (KuiBceka 0011.) pu peastizaiii MiXKHapoOAHOTO MPOeKTy mnporpamu Erasmus+ «Mepexa
TpaHc(hOpMaIifHOTO HaBYaHHS AT 3a0e3MeUeHHS CTIHKOCTI CIPUSHHSA YKpaiHCHKiM BHUIIiN OCBITI y 3a0e3medeHHi cTa-
JIOTO Ta TOTY’KHOTO BimHOBIEHHS (micisBoeHHOT) Ykpainm» (TransLearn) sikuii peanizoByBana MiXKHapOZHa KOMaHIa
YHIBEpCHUTETIB TiJl KepiBHUIITBOM YHIBEpCUTETy cTayioro po3BUTKy M.EGepctBampae (Himewuwna), cnpsMoBaHuil Ha
PO3BUTOK TpaHC(HOPMAIIHHOTO HABYAHHS, BIPOBA/PKCHHS IHHOBAIIWHUX IEAArOTIYHUX IiIXOMIB Ta MOCHICHHS
MDKYHIBEPCHTETCHKOI cHiBIpani y cgepi crajoro po3BHTKYy. B pesynbraTi peanmizalii HbOro NMpoeKTY BIPOBAKEHO
i1X0/11 TpaHC(HOPMAIIHHOTO HaBYAaHHS y BHILIN OCBITi, po3p0o0JIeHO CydyacH! HaBUAJIbHI MaTepiaian i KypcH, ITiABHIIe-
HO KOMIIETEHTHOCTI BUKJIa[aqiB 1 CTY/IEHTIB y cepi CTAIoro po3BUTKY, a TAKOX MOCHIICHO MIKYHIBEPCHUTETCHKY MiX-
HapoJHy cmiBnpao [2]. OqHuM i3 pe3yabpTaTiB IHOTO IMPOEKTY € OpTaHi3allis MPOCBITHUIBKOI KaMIaHil 3 IIHTaHb I10-
BOJDKCHHS 3 BIIXOJaMHU B JOUIKUTHHUX Ta IIKUTPHHUX 3aKJIafax OCBITH B JIMUTPIBCHKIH CUTBCBKIH TEpUTOPialbHIA TPO-
Mani (KuiBcrka 06macTs).

CTpaTeriyHoI0 LiJUTI0 IMI0Z0 €KOJIOTIYHOI OE3MEeKH € YIpaBIiHHA BiIXOZaMH: CTBOPEHHS €(PEeKTHBHOI CHCTEMH
300py, COPTYBaHHS Ta YTHIIi3amlii TBEpAMX MOOYTOBHX BiAXOIIB; 30€peKEHHS NMPUPOJHUX PECYPCiB, a caMe PO3BHTOK
MIPUPOZOO0XOPOHHUX TEPUTOPIH, peKpealliiiHuX 30H Ta EKOJIOTiYHA OCBITa HACENCHHS.
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Came Tomy B pamkax npoekty TransLerN Tta 3a yuacti agMinictpauii JIMHUTPIBCHKOT cesMIIHOT paan Oyio pos-
II0YaTO OPTaHi30BaHO MPOCBITHUIIBKY KaMIIaHIIO 3 TTIOBOHKEHHS 3 TOOYTOBUMHU BiJXOJaMH, B TOMY YHCIIi B JOIIKITHHUX
Ta 3araJlbHOOCBITHIX HaBYAJbHUX 3akiajax. Bukmanadi Ta crynenTti HamioHaapHOTO TPaHCHOPTHOTO YHIBEPCUTETY 3a-
moyatKyBaiu [Ipoext «OpraHizaliis MpOCBITHANBKOI KaMIaHii 3 MOBOKEHHS 3 IMOOYTOBUMH BiIXOJaMH, B TOMY YHCIIi
B JOIIKIJIBHUX Ta 3araJIbHOOCBITHIX HaBYAIBHUX 3aKJIagax)»

Tabmms 1. HampsiMku peasizariii mpoexTy

AIMIHICTPaTHUBHUN | AMPEKTOPH IIKiJ, 3aBiyBadi 3aKIa/IiB JOIKIJILHOT OCBITH

Y Pm— yauTeni TNPUPOJIHUYOTO LHKITY, anicni IfepiBHHKH, 3aCTYNTHUKU AUPEKTOPIB 3 BUXOBHOI poOOTH,
BUXOBATeJll B 3aKJIaJaX JOUIKIJIILHOT OCBITH

Ocitniit 3100yBaui JOMIKIIBHO, TOYaTKOBOI, 6a30BOI Ta MOBHOI CepeHbOT OCBITH (32 BIKOBUMH Tpyla-
M)

Tabmuusg 2. Etanu peanizauii npoexTy

Po3po0Oka THIoBHX 3aX0/1iB 3 MUTaHb po3aiibHOro 300py TIIB st mkomsipis

TiaroTosHumii Hiaromm@ KOMaH][ .”l:‘peHepiB JUISL IPOBE/ICHHS HPOCB.iTHI/IIH)KI/IX 3ax0/1iB Jrornii-
Po3pobka indopmariiiiHoro ceminapy st GpaxiBLiB pi3HUX CTPYKTYp 3 MUTaHb OepeseHb
BIIPOBA/PKEHHS IpOrpaMu posisibHoro 36opy TIIB
[IpoBenenns indopmariitHoro ceMinapy i (paxiBIiB Pi3HUX CTPYKTYp 3 IH- KeiteHn-

OcHOBHUH eTarn TaHb BIPOBA/PKCHHS MPOTpamMu p.OBI[iJ'IBHOFO 300py TIIB IIpoBeneHHs IPOCBIT- KOBTCHD
HHUIBKUX 3aX0JiB B 3aKJIaJaX OCBITH

AT eTa AHaui3 pe3ynpTaTiB peasizamii TPOEKTY o Jlucroman-
[TpoBeneHHs KPYTIIOro CTONY IO MiJICYMKaM peallizarii MpoeKTy TpyJcHb

Buau npocBiTHHIBKUX 3aXO0/iB: JICKIIil, CEMiHApH, TPESHIHTH, aKIlii, irPOTEKH 3 PO3AUTHHOTO 300py MMOOYTOBUX
BiJIXO/iB IS Pi3HUX BIKOBHX TPy

XTO MPOBOMTH: CTYIEHTU-CTAPIIOKYPCHUKH BUIUX HABYAIBHHX 3aKJIaJliB, 1[0 HABUAIOTHCS 32 CIIELIaJIbHICTIO
“Exomoriss” Ta ”TexHOJ0ri1 3aXUCTy HABKOJIUIITHBOTO CEPeI0BHIIA”

Koumu: xBiteHb-TpaBens 2025 p. abo BepeceHb-xk0BTeHb 2025 p.

BripoBakeHHs MIJIOTHOTO MPOEKTY

09.06.2025 — OGroBopeHHs 3 HAYAITLHUKOM BiJUIITY OCBITH Ta TUPEKTOPOM JIMUTPIBCHKOTO aKaJeMiqHOTO Ji-
uero «IlepcriekTuBa» IIaHiB MPOBEICHHS MACOBUX 3aX0/IiB Ha yepBeHb 2025 poky.

10.06.2025 — mpoBeneHO ceMiHap AJIs BUUTEIIB 3 METOJUKH HAJAaHHSA YIHAM iHPOpMAIii 100 PallioOHAIBHOTO
YIpaBiiHHA NOOYTOBMMH BifXomaMmu Juis BUnMTemNiB ImKin JImutpiBcbkoi, ["aliBopoHchkoi, Bennkononuncskoi, Karap-
JIMUBKOT Ta 3a3UMCBKOI TpoMajl.

12.06.2025 — ctynenTt ocBiTHIX nporpaM Exororis, TexHOIOTIT 3aXHUCTy HABKOJHITHROTO CEpeqoBHIIA Ta [H-
¢dopmariiifHa, 6i0IioTedHa Ta apXiBHA cIipaBa MpoBeld B JMUTpiBChKOMY Jliliel HONSPHU3AIiiHI iITPH 3 PO3YMHOTO YII-
paBIIiHHS TOOYTOBUMHU BiJIXOTaMHU.

IMonan 80 mireit BikoM Bix 8 1o 12 pokiB Oynu mpucyTHi y JIMuTpiBcbkomy Jinei. A e 6iu3bko 20 3 iHIIUX
rpoMaji YKpaiHu JOITyYHIIUCS 10 BiIEOTPaHCIIALIIL.

Jlitn y’e akTUBHO Opanu y4acTh B irpax. IM criojo6anucs pyxiauBi, My3uuHi ectadeT Ta GibII CTIOKiiHi pi-
LICHHS Iapai.

3ycTpiu CTyneHTIB 31 mIKosipaMu y 4epBHi 2024 poky HajauxHyJa miuIiTKiB cena LniTbku po3novaTy BIacHUH
Mpo€eKT. B pesynbraTi mkomsipi Burpanu rpant y po3mipi 5000 gomapis. Byno npundano 3D-npuHTep Ta mpUCTpiit ams
CTBOpPEHHS (iJlTaMeHTy — APYKapChKOTO MaTepialy 3 INIACTUKOBUX IUIAMIOK. bins mkoiau Oysio BCTAaHOBJICHO CHELiallb-
HUH KOHTEHHEp U1l 300py IUTHX MIACTUKOBHUX IUISIIOK.

A y4Hi, B paMKax IOIKUTEHOTO KIyOy, APYKYIOTh IDTACTUKOBI CMITTEBI OaKW Ta aHTHUCTPECOBI IrpalliKy, SIKi BOHU
KEPTBYIOTh COJIaTaM y JIKapHi, HAACHIAIOTh MITSAM Yy NMpU(POHTOBI palloHU Ta MPOIAIOTh Ha BIACHOMY BeOCaiTi B
Instagram.

OTxe, YHIBEPCUTETH MOXYTh YCIIIIIHO peali3yBaTH CBOIO «TPETIO MICiI0», CTAl04M areHTaMH 3MiH 4epe3 mapT-
HepcTBO 3 rpomanamu (mwutpiBcbka, ["aliBopoHchka Ta iH.). Lle mo3Boiste TpaHCOpPMYBaTH TEOPETHYHI 3HAHHS y
mpakTH4Hi exosnorivni pimenHs. [Ipoexkt TransLearnN (cmimsro 3 HiMeudnHO0) CTaB Ji€BHM iHCTPYMEHTOM TpaHC-
(depy 3HaHb, TOTIOMAararo4yy TpoMaiaM po3poOIIsATH TJIAHH YIIPABIiHHS BiJXOJaMU Ta BIPOBAHKYBATH CydacHi METOIN-
KM eKOJIOTi9HO{ OCBITH.

CIIMCOK BUKOPUCTAHUX 1 KEPEJI
1. MinictepcTtBo po3BuUTKY Tpoman i Tepuropiii https://mindev.gov.ua/diialnist/napriamy/sfera-komunalnykh-posluh/upravlinnia-
pobutovymy-vidkhodamy
2. Mepexa TpaHcopManifHOro HaBYaHHs JJIs 3a0€3MeUeHHs CTIMKOCTI CIpHUSHHS YKPaiHCBKIM BHIIIH OCBITI y 3a0e3-
MEYEHHI CTAIOro Ta TIOTYXKHOTO BiHOBJIEHHS (icisBoeHHO1) Ykpainm» https://translearnn.ztu.edu.ua
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IMIVIEMEHTAIIA ITPUHOUIIIB EKOJIOI'TYHO CTAJIOTI'O
SBEMJIEKOPUCTYBAHHA Y ®OPMYBAHHI EKCIIOPTHOI'O IOTEHHIAJTY
ATPAPHUX TEPUTOPII

MAKAPOBA Bikropis

Cymcovkutl HayionanvHul azpapuuil yHieepcumem, Cymu, Yrpaina,
e-mail Viktoriia.makarova@snau.edu.ua

ATpapHUil CEKTOp 3aJHUIIAETHCS OIHIM 13 KIFOUOBHX ApaifBepiB €eKOHOMIYHOTO PO3BUTKY Ta 30BHIITHBOI TOPTiB-
7i. 3a TaHUMH MIKHApOAHUX OpraHi3aliid, 4acTKa arpapHoi NpoAyKiii y cBiToBii Toprisiui nepesumtye 10%, a rmoba-
JBHUH TONHT Ha MPOA0BOILCTBO 10 2050 poky 3pocte npubam3ao Ha 50%. BoxHowac nonan 33% rpyHTIB y CBITiI BXke
3a3HallM Aerpajallii, 10 CTBOPIOE CEPIO3HI 3arpo3u I JOBrOCTPOKOBOT MPOJYKTUBHOCTI arpapHOT0 BUPOOHUITBA. Y
LIOMY KOHTEKCTI OCOOJIMBOTO 3Ha4YCHHS HAOyBa€ EKOJOTIYHO CTajie 3eMJIEKOPHCTYBAHHS, SIKE BHCTYIA€ HE JIMILE 1H-
CTPYMEHTOM 30€pexeHHsI IPUPOIHHUX PECYPCIB, aie i BaXXIMBUM (pakTopoM (JOpMyBaHHS €KCIIOPTHOTO ITOTEHIaTy ar-
HICTh MDDKHApOJHHM CTaH/IapTaM Ta 37[aTHICTh KOHKYPYBaTH Ha 30BHIIIHIX pUHKAX.

ExomoriyHo crajie 3eMIICKOPHCTYBAHHS PO3IILINAEThCA K CHCTEMA OpraHi3aliifHO-€KOHOMIUYHHMX Ta €KOJIOTid-
HHUX 3aXOJiB, CNIPSIMOBAHHX Ha 3a0€3IE€UEHHs paliOHAIBHOTO BHKOPHCTAHHS 3€MENBHUX PECYPCIB 13 ypaxyBaHHIM
MIPUHITUITIB BiITBOPIOBAHOCTI, €KOJIOTIYHOT OS3MEKH Ta COIiaIbHOI BiTIOBITaTbHOCTI. Moro OCHOBHMMH CKJIaIOBHMH €:

— 30epeKeHHs Ta BiTHOBIICHHS POJIOYOCTI IPYHTIB;

—3amo0iraHHs JeTpanaliifHiM Iporecam;

—OIITUMI3aIlisl CTPYKTYPH MOCIBHUX TUIOIII;

—BIPOB/KEHHS PECypco30epiraloynx TEXHOJIOTIH.

CyuacHi HayKOBI MiXOU BU3HAYAIOTH CTAJIC 3eMJICKOPUCTYBAHHS K IHTETPOBaHY CUCTEMY YIIPaBJIiHHSA, IO 3a-
Oe3meuye O0agaHC MikK CKOHOMIYHO ¢()EKTUBHICTIO, EKOJIOTIYHOIO OE3MEKOI0 Ta COIliaIbHUM PO3BUTKOM TEPUTOPIii. 3a
ominkamu [IpogoBoskuoi Ta cinbehkorocnonapebkoi opranizamii OOH (FAO), BrpoBaKEHHS CTAUX MPAKTHK 3eMIIe-
KOPHUCTYBaHHS MOXeE IIBUIINTH NPOIYKTUBHICTH 3eMelb Ha 20—30% y JOBrocTpOKOBiil MEPCIEKTUBI, OTHOYACHO 3Me-
HILYIOYH piBeHb Jerpanauii rpyHrTis [1].

ExcniopTHU MOTEHITia) arpapHuX TEPUTOPiH POPMYETHCS ITiJT BILTHBOM TaKUX (haKTOPiB, sIK:

1) piBeHb TEXHOJIOTIYHOTO PO3BUTKY BUPOOHHUIITBA;

2) BimnoBigHicTh MixkHapoaHUM cTaHaaptam sikocTi (Global GAP, Organic Standard);

3) norictuuna iHdpacTpykTypa;

4) exosnorivuna cepTh]iKaIis MpoayKIIii.

3okpema, 3a manumu €Bporneiicbkoi Kowmicii, monan 60% immopty arpapuoi npoaykiiii go €C mignagae mi i
€KOJIOTTYHMX Ta CaHITAPHHUX CTaHAAPTIB, IO MiJBUIILYE 3HAYYIIICTh CTAJIOr0 BUpOOHHUIITBA [2].

B3aemM03B’s130Kk MiXK LIUMHU KAaTEropisiMU MPOSIBISIETBCS Y TOMY, IO CaMe €KOJIOTIYHO OPIEHTOBaHE 3eMJICKOPHUC-
TyBaHHs ()OPMY€E OCHOBY JIsl JIOBTOCTPOKOBOT'O MiJIBUIIEHHS MPOJYKTUBHOCTI arpapHOro BUPOOHUIITBA Ta 3a0e3nevye
CTaOlIBHICTh EKCIIOPTHHUX MOCTABOK.

IMIIeMeHTallis TPUHLMUIIB CTAJIOro 3eMJIEKOPUCTYBaHHS Iepei0adae KOMIUIEKCHUH MiAXij, SIKUH OXOIUTIOE SIK
TEXHOJIOTIYHI, TaK 1 yIPaBIiHCHKI acriekTd. Cepel KIFOYOBUX HAMPSIMIB MOYKHA BHIUTHTH:

1. BupoBakKeHHS €KOJIOTIYHO OE3IIeYHUX arpOTEXHOJIOTIH - 3aCTOCYBaHHs OPTaHIYHOTO 3eMIIepoOCTBa, MiHIMAa-
JBHOTO 00pOOITKY IpYHTY (no-till), BUKOpUCTaHHS 0i0JOTIYHUX 3aCO0IB 3aXHCTy POCIWH CIPHUSE 3HIKCHHIO aHTPOIIO-
TeHHOTO HaBaHTaKEHHS HA JIOBKIUJUIS Ta MiJBUIIEHHIO SKOCTI IPOAYKIIii.

2. Pamionanizanisi CTpYKTypu 3e€MIIEKOPDHUCTYBaHHsS - ONTHMAJbHE CIIBBIZIHONIEHHS MIX PI3HUMHM BHIaMHU
YTiJib, JOTPUMaHHS CIBO3MIH Ta BpaxyBaHHS IPUPOJHO-KIIMaTHYHUX YMOB 3a0€31e4yI0Th 30€pEeKEeHHSI €KOCHCTEM-
HOI piBHOBArH.

3. Hudposizawis ynpaBiiHHI 3eMeJIbHIME PECypcaMy - BUKOPUCTAHHSI TEXHOJIOTIi TOYHOTO 3eMiepoOCTBa, reo-
iHpopmaniitaux cucteM (GIS), AUCTaHIIHHOTO MOHITOPUHTY JTO3BOJISE IiIBUIIUTH €(PEKTHBHICTE BUKOPUCTAHHS PECy-
PCiB Ta MiHIMI3yBaTH €KOJIOTIYHI PHU3UKH.

4. Incrutyniiine 3a0e3nedeHHs Ta poJib IPOMa - TEPUTOPiabHI TPOMAAN BUCTYIIAIOTH KIIOUOBHMH Cy0’€eKTaMu
peatizarii MOITHKH CTAJIOTO 3eMJIEKOPHCTYBaHHSA. BoHM 3a0e3meuyroTh KOHTPONIb 32 BUKOPHCTAHHSM 3€MEIlb, CIIPHS-
I0Th BIIPOBA/PKEHHIO €KOJIOTIYHUX CTaHJapTiB Ta MiATPUMYIOTh PO3BUTOK JIOKAIBHUX arpapHUX iHIIIaTHB.

3a3HaunuMo, 10 MDKHAPOAHI PUHKH Jie/ialli OiblIe OpiEHTYIOThCSA Ha MPOJYKII0, BUPOOJICHY 3 JOTPUMAaHHIM
€KOJIOTTYHMX CTaHIapTiB. 30Kkpema, puHKH €Bporeiicbkoro Coro3y BHCYBAIOTh >KOPCTKI BUMOTH IOJO OE3IIEYHOCTI,
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IIPOCTEKYBAHOCTI Ta €KOJIOTiYHOCTI arpapHoi mpoxykuii. 3a ominkamu OECD, kpaiHu, 110 aKTHMBHO BIPOBA/IKYIOTbH
MIPUHITUIIA CTAJIOTO PO3BUTKY B arpapHOMY CEKTOpi, JeMOHCTPYIOTh Ha 15-20% BuIIi TeMIH 3pOCTaHHS arpapHOro eK-
cropty [3]. IMIuieMeHTanis MPUHIMIIB CTAJIOTO 3eMICKOPUCTYBAHHS CIIPHIE:

1) migBHINIEHHIO SKOCTI Ta O€3METHOCTI TPOAYKILIT;

2) PO3IIMPEHHIO TOCTYITy O TPEMialbHUX CETMEHTIB PHUHKY (OpTaHidHa TPOTYKILis);

3) 3pocTaHHIO A0BipH 3 6OKY MIXKHAPOIHUX MAPTHEPIB;

4) 3MEHIIIEHHIO PU3HKIB TOPTOBEIBHUX 0OMEKEHb.

Kpim Toro, ekosioriuHa cepTudikarist crae BaXJIMBUM IHCTPYMEHTOM IPOCYBaHHS NPOIYKIIT Ha 30BHILIHIX PHH-
Kax, 1110 0e3rmocepeIHbO BIUIMBAE HA HAPOIIYBaHHS eKCIIOPTHOTO NMOTeHiany. He3Baxkaloun Ha oueBH/IHI IlepeBart, im-
TUIEMEHTALlisl TPUHIIMITIB CTAJIOTO 3eMJICKOPUCTYBaHHS CYyNPOBOIKYETBCS PSIIOM IIPOOIEM:

— HeJIoCTaTHil piBeHb (PiHAHCOBOTO 3a0e3MeUeHHs arpapHUX MiAPHEMCTB;

— 00MEXEHUH JOCTYII 0 CyYacHUX TEXHOJIOTIH;

— HU3BKUH PiBEHb €KOJIOTIYHOT CBIZIOMOCTI;

— HEJJOCKOHAJIICTh iIHCTUTYLIHHOTO CepeIOBHIIA.

i ¢pakTopu CTpUMYIOTH MHPOKOMACIITaOHE BIIPOBAIKEHHS €KOJIOTIYHO OPIEHTOBAHUX MPAKTHK Ta MOTPEOYIOTh
CHCTEMHOT'O BUPIIICHHS Ha JePKABHOMY Ta PETIOHAIBHOMY PiBHSX.

Exomoriuao cTane 3eMJIIEKOPHCTYBAaHHS € CTPATETIYHOI0 OCHOBOIO (hOPMYBaHHS €KCIIOPTHOTO MOTEHIAy arpa-
pHEX TepuTopiii. Moro iMmieMenTanis 3abesneuye He IHIIe 30epeKEHHS MPUPOIHMX PECYPCiB, ale H IiJBHIICHHS
KOHKYPEHTOCIIPOMO>KHOCTI arpapHoi NMpojayKiii Ha MDXKHapOJIHHUX pHHKaX. JloBeleHo, 1o e(eKTUBHE yNpaBIiHHS 3e-
MENIBHUMH PecypcaMH, iHTerpallis iHHOBal[ifHUX TEXHOJIOTIH Ta aKTHBHA y4acTh TEPUTOPIAIbHUX TPOMa]] CTBOPIOIOThH
MepelyMOBH JJIsl CTAJIOTO PO3BUTKY arpapHoOro cekropy. BopHowac, Uit JOCATHEHHSI MaKCUMaJILHOTO eexTy HeoOXin-
HHUM € BJIOCKOHAJICHHS IHCTUTYLIHHOTO 3a0e3NeyYeHHs], pO3IIMPEHHS J0CTYITy 10 (PiHAHCOBHUX peCypCiB Ta IMiJABUIICHHS
PIBHS €KOJIOTIYHOT KyJIbTYpH Cy0’€KTIB rOCIIOIapIOBaHHS.

[NepcriekTHBY MOJANBIINX JTOCHTIPKEHD MOJISITAI0Th Y PO3pO0LI €eKOHOMIYHMX MEXaHI3MIB CTUMYJIOBAHHS CTaJIO-
r'0 3eMJICKOPHCTYBaHHS Ta OLIHII HOro BIUIMBY Ha JMHAMIKY arpapHOro eKCIOPTY.

CIIMCOK BUKOPUCTAHUX JKEPEJ
1. FAOQ. Status of the World’s Soil Resources. Rome, 2023.
2. European Commission. Farm to Fork Strategy. Brussels, 2020.
3. OECD. Agricultural Policy Monitoring and Evaluation. Paris, 2024.
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YUHHUKU ®OPMYBAHHSA TA TPAHC®OPMAIII MOITYJIAIIA PIAKICHUX
BUAIB POCJIMH Y TIPUPOJHUX I AHTPOIIOI'EHHO 3MIHEHUX YMOBAX

IAPTEMEHKO Jlenuc,
KINMMEHKO TI'anHa

Hayionanvhuii npupoonuii napx «Jecnancvko-Cmapozymcokuiiy, m. Illocmxa, Yrpaiua,
e-mail: art.denis1978@gmail.com
2Cymcvrutl nayionanvhuti azpapnuii ynieepcumem, m. Cymu, Yepaina,
e-mail: AnnaKlimenko2014@gmail.com

®opmyBaHHs, QYHKIIIOHYBaHHS Ta JUHAMIKA MOMYJISANINA PiJKICHUX BUAIB POCINH BU3HAYAIOTHCS KOMILUIEKCHOIO
B33a€EMOJIIEI0 TIPUPOAHUX, aHTPOIIOTEHHUX | CTOXAaCTUYHHMX YMHHHUKIB, 10 JIFOTh HAa PI3HUX DIBHAX opraHizauii 6ioTu.
Jlist Takux BHJIIB XapakTepHi 0OMe)keHe MOLIMPEHHsI, HU3bKa YHCENIbHICTh, (PParMeHTOBaHICTh MOIYJISALIA Ta By3bKa
€KOJIOTIYHA CTIeIliani3ailis, 10 00YMOBIIIOE iX BUCOKY YyTJIHBICTB 10 3MIiH CepeIoBHIIa icHyBaHHs [7; 13; 17].

VY cy4acHHX €KOJOTIYHMX JOCITIDKEHHAX MOMYIIALil PiIKICHUX BUIIB POCIUH PO3IIIAJAIOTECS SIK €JIEMEHTH Me-
TaIOIMyJSIIHHUX CHCTEM, y MeXaX SKMX BH3HAYaJbHE 3HAYCHHS MAIOTh 3B’SI3HICTH OCEIHII, IHTCHCHBHICT HAaCIHHEBOT
IUcTIepcii, piBeHb TCHETUYIHOTO 0OMIHY Ta pU3HKHU JIOKATBHOTO 3HUKHEHH [1]. OOMekeHa MOOLIEHICTh POCITHH 3yMOB-
JIO€ iX 3aJIeKHICTh BiJl areHTIiB MOIIMPEHHS Ta MiACHIIOE €(EeKT MPOCTOPOBOI 130T momyIsmiii. BaxkmuBum iHCTPY-
MCHTOM OIIiHIOBAaHHA IXHBOTO CTaHy € aHaTi3 XHUTTe3AaTHOCTI momymsuiit (PVA), mo m03BojIse€ MPOTHO3yBaTH JOBIO-
CTPOKOBY CTaOUTBHICT MOITYJIAIIIH 1 OMIHIOBATH PU3UKH 1X 3HUKHEHHS I1i T BIUIMBOM HECTIPUATIUBHX (QakTopiB [23].

Cepen IpUPOJHNX YMHHUKIB KITIOYOBE 3HAYEHHS MAIOTh KJIIIMaTUYHI YMOBH, TIAPOJIOTIYHUI PEXKHUM, BIACTHBOCTI
I'pyHTIB, Mikpopenbed Ta 6ioTnuHi B3aemMomii. J{ns OaraTbox piAKiCHUX BHIIB BU3HAYAJIBHUMHU € JIOKAIbHI €KOJIOT1YHI
rapameTpy — PiBeHb 3BOJIOKEHHSI, OCBITIICHICTh, KUCIOTHICTh IPYHTY Ta TJIMOMHA 3aIsITaHHS IPYHTOBUX BOJ, 110 0OMe-
KYIOTb 1X TIOIIUPEHHS BY3bKUMH E€KOJOTIYHUMH Himamu [3].

BioTnuHi B3a€MOIiT TAKOXK BiAIrParOTh KPUTHYHY POJIb Y MIATPUMAaHHI CTaOlIBHOCTI MOMYJISIiN. 3aJIeXKHICTh Bif
crenuivyHUX 3aMUIIOBaYiB a00 MIKOPU3HUX CUMOIOHTIB MOXE BU3HAYATH YCIIIIHICTh PEIIPOAYKILI, a MOPYIICHHS Ta-
KHX B3a€MO3B’S3KiB NPH3BOIUTH A0 ii 3HIKeHHS [9; 10]. BaximBoro XapakTepHCTUKOIO € BHYTPIIIHBOIIOMYIIAIIIHA
CTPYKTYpa, sIKa BKJIFOUA€ BIKOBHUII CKJIaJ, piBEHB BITANITETY Ta MPOCTOPOBY OpraHi3aiiro ocoouH. [lopymeHHs oHTOTe-
HETHYHUX CIICKTPiB, SMEHIIEHHS YaCTKH MOJIOANX OCOOMH ab0 BiAICYTHICTh HACIHHEBOTO ITOHOBJICHHS PO3IIISNAETHCS K
paHHIN IHAUKATOP Aerpamarii momysiii [5; 12].

VY cydacHHX yMOBaX MPOBIIHY pOJb Y 3MiHi MOIMYJISAMIN PiAKICHAX BHIIB BiAirpae aHTPOIIOTeHHHH BIDIHB. OCHOB-
HUMH HOTO TIpOsSIBAMH € (hparMeHTAaIlist Ta JAerpajallis cepedoBHI iCHYBaHHS BHACIIIOK ypOaHi3allii, ClTbChKOrocIonap-
CHKOT'O OCBOEHHS, JTICOTOCIIONAPCHKOI AISITBHOCTI Ta PO3BUTKY iHGpacTpykTypu [2; 6; 15]. @parmenTaiiis Mpu3BOIUTh 10
130JISLIT NOMYJISILIH, 3HHKEHHSI TEeHETUYHOTO PI3HOMAaHITTS Ta MiABUILEHHS PU3HKY iX JIOKanbHOro 3HUKHEHHs [11].

[HBa3iliHI BUIU € Ba)UTMBMM YMHHHKOM TpaHC(oOpMalii pOCIMHHOIO MOKPHBY Ta BHUTICHEHHS a0OpUTEHHUX
KOMITOHeHTIB ¢uopu [16]. Bonu 3xaTHi popMyBaTH MIUIbHI YIpYHOBaHHS, 3MIHIOBATH CBITJIOBUH PEXHM, BIaCTHBOCTI
I'PYHTIB 1 aJIeJIONATHYHI B3a€EMOi, 110 00MeXye iCHyBaHHs piJKicHUX BuAiB. KpiM nmpsiMoi KOHKypeH1ii, iHBa3iiHi BU-
JIM MOXYTb BIUTMBATH HA B3a€MOJII 3 3alIMIIIOBAYaMH Ta IPYHTOBHMH MikpooprasizmMamu [8; 19].

Knimatngsi 3MiHE € OJHUM i3 KITIOYOBUX TIIOOATBHHUX (DaKTOPIB TpaHCPOpMAIii MOMyNALiid PiAKICHUX BHIIB.
BoHE TIpOSIBISIOTECS Y 3MiHI TEMIIEPaTypHOTO PEKUMY, MEPEpO3ONuT OMaaiB 1 3pOCTaHHI YacTOTH €KCTPeMalbHUX
nioroHux syl [14; 18; 23].

Boenni fii B YkpaiHi cTanu noTy>KHUM YMHHHKOM TpaHc(opMaii Iomynsmii piakicaux BuaiB. Ix Bmmms mpo-
SIBIIETBCSL Y MEXaHIYHOMY PYHHYBaHHI €KOCHCTEM, MOXKEKaX, 3a0pyAHEHHI JOBKIUIA Ta MOPYIICHHI TiIPOJIOTIYHOTO
pexumy [4; 21]. 3okpema, Ha TepuTopii JJecHIHCHKOTO OiochepHOro pe3epBaTy Iiei BIUIUB € Oe3MmocepeHiM, 0COOIIBO
B Mexxax HIIIT «/lecHsHchK0-CTaporyTChKuii», e 00CTPiN CIPHYUHSIIOTH MTOXKEXi, 10 HE IMiJIATaloTh OTEepaTUBHIN
mikBigamii yepe3 MiHyBaHHS TEpUTOPIA. Y pe3yibTaTi BiAOyBa€THCS MOPYIIEHHS MPOCTOPOBOI CTPYKTYPH IOMYJIALIH,
3HMKCHHS iX YHCENBHOCTI Ta PO3PUB METAIOMYIIAIIHHIX 3B A3KIB, IO MiIBUIIYE PU3NK JIOKATFHOTO 3HUKHEHHS PiJKi-
CHHMX BHU/IIB.

dopmyBaHHs Ta TpaHchopMaIliss TOMyNAMii PiIKICHUX BHJIIB BU3HAYAIOTHCS KOMITJIEKCHOIO €0 MPUPOIHHX,
AHTPOIOTEHHHUX 1 INI00ATLHUX YMHHUKIB, CEpel SKUX 0COOIMBOro 3HaUeHHs HaOyBalOTh KJIIMaTH4HI 3MiHM Ta BOEHHUH
BIuB. Lle nposiBisieThes y pparMeHTanii oceNnuil, 3MiHi TiIPOJIOTIYHOTO PEXUMY, JIeTpaaalii eKOCHCTEM i MOPYIIEeHH]
CTPYKTYpH nomysrsiwiit [20; 22].

OTtpumaHi pe3yabTaTH MiATBEPKYIOTh HEOOXIAHICTh 3aCTOCYBaHHS KOMIUICKCHHUX MIIXOJIB A0 JOCHTIPKEHHS Ta
OXOPOHHM PiIKICHUX BUJIB, IO NMOEAHYIOTh MOMYJIALIHHO-EKOJIOTIYHMI aHalli3, MOHITOPUHT Ta OLIHIOBAHHS PHU3MKIB iX
3HUKHEHHS.

SECTION 5. The role of academic networks in achieving the sustainable
development goals 47




CONNECT_ED: STRATEGIC PARTNERSHIPS FOR GLOBAL ACADEMIC ENGAGEMENT»

CIIMCOK BUKOPUCTAHUX JIKEPEJI
1. Brigham, C. A., & Schwartz, M. W. (2003). Population viability in plants: Conservation, management, and modeling of rare
plants. Springer.
2. Diaz, S., Settele, J., Brondizio, E. S., Ngo, H. T., Guéze, M., Agard, J., Arneth, A., Balvanera, P., Brauman, K. A., Butchart, S. H. M.,
Chan, K. M. A., Garibaldi, L. A., Ichii, K., Liu, J., Subramanian, S. M., Midgley, G. F., Miloslavich, P., Molnar, Z., Obura, D., Pfaff, A,
Polasky, S., Purvis, A., Razzaque, J., Reyers, B., Chowdhury, R. R., Shin, Y.-J., Visseren-Hamakers, 1., Willis, K. J., & Zayas, C. N.
(2019). Pervasive human-driven decline of life on Earth points to the need for transformative change. Science, 366(6471), eaax3100.
3. Didukh, Ya. P. (2011). The ecological scales for the species of Ukrainian flora and their use in synphytoindication. Kyiv:
Phytosociocentre.
4. Dubyna, D. V., Vakarenko, L. P., Ustymenko, P. M., Davydov, D. A., Dziuba, T. P., Baranovskyi, B. A., Karmyzova, L. A,
Kulik, A. F., & Zhykharieva, A. V. (2023). Rare steppe plant communities in Ukraine: Status, threats and their minimization.
Ukrainian Journal of Ecology, 31(2), 209-216. https://doi.org/10.15421/012322
5. Ellstrand, N. C., & Elam, D. R. (1993). Population genetic consequences of small population size: Implications for plant conserva-
tion. Annual Review of Ecology and Systematics, 24, 217-242.
6. Foley, J. A., DeFries, R., Asner, G. P., Barford, C., Bonan, G., Carpenter, S. R., Chapin, F. S., Coe, M. T., Daily, G. C., Gibbs, H. K.,
Helkowski, J. H., Holloway, T., Howard, E. A., Kucharik, C. J., Monfreda, C., Patz, J. A., Prentice, I. C., Ramankutty, N., & Snyder, P. K.
(2005). Global consequences of land use. Science, 309(5734), 570-574.
7. Gaston, K. J. (1994). Rarity. Chapman & Hall.
8. Hejda, M., Pysek, P., & Jarosik, V. (2009). Impact of invasive plants on the species richness, diversity and composition of invaded
communities. Journal of Ecology, 97(3), 393-403.
IPBES. (2019). Global assessment report on biodiversity and ecosystem services.
9. Jacquemyn, H., Brys, R., & Hermy, M. (2005). Does nectar reward affect pollinator behavior and seed set in orchids? Plant Biolo-
gy, 7(3), 295-303.
10. Kearns, C. A., Inouye, D. W., & Waser, N. M. (1998). Endangered mutualisms: The conservation of plant—pollinator interactions.
Annual Review of Ecology and Systematics, 29, 83-112.
11. Lienert, J. (2004). Habitat fragmentation effects on fitness of plant populations — A review. Journal for Nature Conservation,
12(1), 53-72.
12. Menges, E. S. (2000). Population viability analyses in plants: Challenges and opportunities. Trends in Ecology & Evolution,
15(2), 51-56.
13. Murray, B. R., Thrall, P. H,, Gill, A. M., & Nicotra, A. B. (2002). How plant life-history and ecological traits relate to species
rarity and commonness at varying spatial scales. Austral Ecology, 27(3), 291-310.
14. Parmesan, C., & Yohe, G. (2003). A globally coherent fingerprint of climate change impacts across natural systems. Nature, 421,
37-42.
15. Pimm, S. L., Jenkins, C. N., Abell, R., Brooks, T. M., Gittleman, J. L., Joppa, L. N., Raven, P. H., Roberts, C. M., & Sexton, J. O.
(2014). The biodiversity of species and their rates of extinction. Science, 344(6187), 1246752.
16. Pysek, P., Hulme, P. E., Simberloff, D., Bacher, S., Blackburn, T. M., Carlton, J. T., Dawson, W., Essl, F., Foxcroft, L. C., Geno-
vesi, P., Jeschke, J. M., Kuihn, 1., Liebhold, A. M., Mandrak, N. E., Meyerson, L. A., Pauchard, A., Pergl, J., Roy, H. E., Seebens, H.,
van Kleunen, M., Vila, M., & Richardson, D. M. (2020). Scientists’ warning on invasive alien species. Biological Reviews, 95(6),
1511-1534.
17. Rabinowitz, D. (1981). Seven forms of rarity. In H. Synge (Ed.), The biological aspects of rare plant conservation (pp. 205-217).
Wiley.
18. Thuiller, W., Lavorel, S., Araldjo, M. B., Sykes, M. T., & Prentice, I. C. (2005). Climate change threats to plant diversity in Eu-
rope. Proceedings of the National Academy of Sciences, 102(23), 8245-8250.
19. Traveset, A., & Richardson, D. M. (2014). Mutualistic interactions and biological invasions. Annual Review of Ecology, Evolu-
tion, and Systematics, 45, 89-113.
20. Tsaryk, Y. V. (2011). Biodiversity and ecological safety. Lviv National University Press.
21. United Nations Environment Programme (UNEP). (2022). Ukraine: Environmental impact of the conflict.
22. United Nations Environment Programme (UNEP). (2023). Environmental impacts of the war in Ukraine: Preliminary assess-
ment.
23. Walther, G.-R., Post, E., Convey, P., Menzel, A., Parmesan, C., Beebee, T. J. C., Fromentin, J.-M., Hoegh-Guldberg, O., & Bair-
lein, F. (2002). Ecological responses to recent climate change. Nature, 416, 389-395.
24. Zlobin, Y. A,, Skliar, V. H., & Klymenko, H. O. (2022). Biology and ecology of phytopopulations. Universytetska knyha.

SECTION 5. The role of academic networks in achieving the sustainable
48 development goals




CONNECT_ED: STRATEGIC PARTNERSHIPS FOR GLOBAL ACADEMIC ENGAGEMENT
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ECOSYSTEMS: A POPULATION-BASED APPROACH AND CONSERVATION
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River riparian zones are a vital component of the sustainable functioning of aquatic ecosystems, and the estab-
lishment and maintenance of riparian buffer strips is one of the priority conservation tasks. However, views on the defi-
nition of riparian zone boundaries, as well as on what actually constitutes a riparian zone, currently differ [1]. Neverthe-
less, it is indisputable that riparian and aquatic vegetation plays a key role in supporting these functions and provides a
range of ecosystem services [2, 3, 4]. It protects river banks from erosion, absorbs pollutants from water and soil, pro-
vides shelter for many animal species, and regulates the microclimate, flow velocity and nutrient cycling.

The destruction of riparian zones along rivers is primarily caused by the agricultural development of their flood-
plains. Furthermore, a significant problem is the alteration of the hydrological regime of rivers. This has become a fairly
widespread phenomenon, which threatens the biodiversity of river ecosystems and the quality of river water. An effec-
tive strategy for protecting aquatic ecosystems can only be developed by taking into account the characteristics of ripar-
ian vegetation, the land-use structure in adjacent areas, and all other pathways by which pollutants enter the water body
[3]. The first step should be to carry out biomonitoring in riparian zones. The species composition and structure of ripar-
ian vegetation are shaped by a whole range of both natural and anthropogenic factors. It can therefore serve as a highly
informative indicator of the overall condition of riparian and river ecosystems. However, a significant obstacle to
achieving this goal has been the gaps in existing knowledge regarding the formation and functioning of riparian and
aquatic vegetation. The response of many plant species growing in the dynamic conditions of riparian ecosystems to
various ecological and coenotic factors remains poorly understood. Virtually nothing is known about how the popula-
tion traits of riparian-aquatic species respond to these factors. Similarly, it remains unclear how the characteristics of
different plant species contribute to the provision of ecosystem services by riparian vegetation [4].

With regard to certain ecosystem services, the resource potential of many plant species is of particular interest.
Coastal herbaceous vegetation comprises a large number of medicinal plants, including those recognised by official
pharmacopoeias. Furthermore, some species show promise for cultivation and serve as a genetic resource for develop-
ing new hybrids of medicinal plants. All this requires a clear understanding of the various aspects of the population dy-
namics of riparian plants, both in the context of successful introduction and sustainable resource use.

In view of the above, it is promising to include species typical of riverine zones in the list of organisms covered
by comprehensive population analysis, the methods of which demonstrate a high level of informativeness [5]. They
have been repeatedly applied in establishing the guiding principles for the protection and conservation of vulnerable and
economically valuable species. Given the ecotone nature of riparian vegetation, it is also of interest to examine how the
population structure of plant species forming plant communities is shaped, and whether this can be linked to the charac-
teristics of economic activity on lands adjacent to the river. We believe that, based on these data, it will be possible to
determine the optimal width of the buffer zone, which will ensure the sustainable existence of plant populations and, at
the same time, mitigate the negative impact of anthropogenic factors on the condition of the water body.

At present, it is impossible to state unequivocally that the proposed approach will prove fully effective, as determin-
ing the impact of land-use regimes on biodiversity and river water quality is a complex and multifactorial process. A prom-
ising direction is the application of biomonitoring and comprehensive population analysis to determine the optimal width
of river buffer zones and develop effective conservation measures. However, the restoration and conservation of riparian
areas requires the consolidation of efforts by scientists, authorities and the public, as no strategy will be effective without
an understanding of the consequences of ecosystem degradation and compliance with water protection legislation.
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Grassland and coastal ecosystems provide a wide range of ecosystem services that are significant at both the lo-
cal and regional levels. In particular, they help regulate the area’s hydrological regime, facilitate the accumulation and
purification of surface and groundwater, prevent soil erosion, and stabilize the soil cover. Their role in sustaining bio-
geochemical cycles is also significant, as it is directly linked to maintaining soil fertility and mitigating the effects of
climate change. In addition to their regulatory functions, these ecosystems are vital hubs for maintaining biodiversity,
performing habitat-forming and zoological functions [1, 2].

In this regard, the meadow and riparian ecosystems of the Sula River are no exception, including those within its
upper and middle reaches, which were the focus of our detailed study. Unfortunately, prolonged anthropogenic pressure
(haymaking, grazing, land reclamation, pollution, etc.) has already significantly altered the ecological balance of the
studied area [3, 4] and, consequently, affected the provision of ecosystem services by natural complexes. At the present
stage, the meadow and riparian ecosystems of this territory combine signs of stability (for example, due to the signifi-
cant (4.0-40%) share of eurybiont species in the ecological structure of the flora) and vulnerability (in particular, due to
the representation (from 0.26 to 6.30%) of stenobiont components). In addition, they retain a high level of economic
and environmental value, particularly as centers of rare plant diversity. All of the above points to the need to achieve a
scientifically sound balance between the use and conservation of meadow and riparian natural complexes. In light of the
above, we consider it appropriate to implement the following principles of sustainable use of meadow and riparian eco-
systems within the upper and middle reaches of the Sula River.

1. The principle of a differentiated approach to the management of natural complexes.

2. The principle of regulated use of natural resources.

3. The principle of preserving ecological mosaics.

4. The principle of prioritizing the protection of vulnerable components of plant and biological diversity in general.

5. The principle of ecologically sound resource use.

6. The principle of adaptive management.

When implementing the principle of a differentiated approach to the management of natural complexes and de-
termining land-use regimes, it is necessary to take into account the specific characteristics of the habitats and plant
communities in the study region, including the characteristics of riparian-aquatic complexes and the representation of
various types of meadows. In this regard, strict adherence to the water protection zones and riparian protection strips de-
fined by state regulatory and legislative documents is of utmost importance.

Closely linked to the principle of a differentiated approach to the management of natural complexes is the prin-
ciple of regulated nature use, aimed at preventing and avoiding the overexploitation of resources. The implementation
of such an approach is particularly important for medicinal plants. An integral part of its practical implementation is the
assessment of the status of populations of community-forming species based on population analysis.

Implementing the principle of prioritizing the protection of vulnerable components of plant and biological diver-
sity requires the introduction of measures to protect and conserve rare species and species with stenobiotic characteris-
tics. For such species, restrictions on recreation and economic activities must be imposed in their habitats. The study re-
gion is distinguished by the long-term and systematic implementation of measures aimed at biodiversity conservation
through the creation of territories and objects within the Nature Reserve Fund (NRF). The study region comprises 38
NPF territories and sites (with a total area of 8,633.099 ha), within which meadow and riparian ecosystems are protect-
ed. Of the 38 territories and sites, 33 fall under the category of nature reserves. Although the study region has a relative-
ly high number and total area of NRF territories, work on the further development of the Nature Reserve Fund within its
boundaries continues. Currently, scientists have proposed the creation of 12 additional nature reserves with a total area
of 856 ha, each of which will protect riparian and/or meadow natural complexes.

In accordance with the principle of ecologically sound natural resource management, the economic use of natural
complexes (for haymaking, grazing, etc.) must be carried out with due consideration for the ecological characteristics of
grassland and riparian ecosystems. In this context, it is important to take into account and adhere to the seasonal dynam-
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ics of species development, their ability to recover, and their response to disturbances. Within grassland ecosystems, it
is advisable to implement haymaking, which should be carried out no earlier than the completion of the main vegetation
phases for most species. It is necessary to apply mosaic mowing with alternating plots, which allows for the preserva-
tion of populations of species with different ecological requirements. Livestock grazing must be controlled, with limits
on stocking rates and prevention of overgrazing.

Equally important are the cultural and socio-economic ecosystem services provided by grassland and riparian
complexes. They create conditions for recreational activities, environmental education, and the development of a na-
ture-oriented worldview among the population. The aesthetic value of landscapes, opportunities for recreation and tour-
ism, as well as their role in maintaining traditional forms of nature use, reinforce the importance of these ecosystems in
ensuring the quality of life for the region’s population.

The principle of adaptive management involves taking into account current climate change and the dynamics of
the hydrological regime. Available data objectively confirm that changes in average temperature and precipitation have
been recorded in the study region for a long time. Against the backdrop of climate change, transformations in the hydro-
logical regime, and the associated potential changes in soil conditions, regular monitoring of vegetation cover and ad-
justments to natural resource management practices become increasingly important. In this context, monitoring should
focus not only on the species composition of the flora but also on changes in its structure, particularly regarding the rep-
resentation of plants with different life forms and ecological ranges. The latter underscores the relevance of assessing
relative niche width (RWN) as an objective measure of species’ adaptive potential and as one of the indicators of
changes and the future state of vegetation cover. In this regard, changes in the status of populations of community-
forming species also serve as informative indicators.

Under conditions of military impact, the system of sustainable management of meadow and riparian ecosystems
in the studied region must be supplemented by principles of ecological safety and the priority restoration of transformed
territories, which is also aimed at restoring lost or disrupted ecosystem services, including regulatory and habitat-
forming services.

Therefore, under current conditions, the rational use of the meadow and riparian ecosystems of the upper and
middle reaches of the Sula River should be viewed not only as a set of measures for the sustainable use of resources, but
also as a component of environmental security, the restoration of natural ecosystems, and the maintenance of their abil-
ity to provide a wide range of ecosystem services, which are vital for the functioning of natural systems and the well-
being of the population. In this context, both under conditions of traditional natural resource use and against the back-
drop of the war’s impact, species with stenobiotic properties - which are most sensitive to changes in environmental
conditions - require special attention, while species with a wide ecological amplitude can serve as indicators of ecosys-
tem stability. In this context, it is advisable to implement systematic monitoring of vegetation cover, which will allow
for the assessment of the extent of ecosystem transformation, changes in the provision of their ecosystem functions and
services, as well as the effectiveness of restoration measures.
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CYYACHI METOJIHM EKOJIOI'TYHHOI'O MOHITOPHHI'Y SAK OCHOBA YIIPABJIIHHSA
IMPUPOJHUMU PECYPCAMMU B YMOBAX KJIIMATUYHUX 3MIH
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Sk yxe BiOMO, T700ajibHI KIIMaTH4YHI 3MIHM € OHUM i3 HaWOUIBIIMX BUKIIMKIB Cy4acCHOCTI, OCKUIBKH BOHH
6e3mocepeIHBO BIDIMBAIOTH Ha CTAaH NMPHUPOTHIUX PECypciB, PyHKIIIOHYBaHHSI €KOCHCTEM Ta PiBEHBb €KOJIOTIYHOI Oe3nmeKn
Tepuropiii. [ligBuIIeHHS cepeIHBOPITHNX TEMIIepaTyp, 3MiHA PEKUMY OIIaiB, 3pOCTaHHS YaCTOTH KCTPEMAaJIbHHUX T0-
TOIHUX SIBUIL, JACTPajallis IPYHTIB Ta 3MEHIICHHS 010pi3HOMAHITTS MOTPEOYIOTh yIOCKOHAICHHS CHCTEMH €KOJIOTigHO-
ro MOHITOpHHTY [1]. B yMOBax iHTEHCHBHOTO aHTPOIOTCHHOTO HAaBAaHTAKCHHS OCOOJIMBO aKTyalIbHUM € BIIPOBAKEHHS
CY4YaCHHX METOMIB CIIOCTEPEKEHHS 32 CTAHOM HAaBKOJHIIHBOTO MPUPOIHOTO CEPEAOBHIIA, SIKi TO3BOJIIOTH ONEPATHBHO
OTPUMYBATH JIOCTOBIpHY 1H(OPMAIIIO AJIsl IPUHHATTS YIPABIIHCHKUX PIlLICHB.

Cucrema €KOJIOTIYHOTO MOHITOPHHTY € Ba)KJIMBHM €JIEMEHTOM JIepKaBHOI €KOJIOTTYHOT MOJIITUKH Ta OCHOBOIO
pallioHAILHOTO TPUPOJIOKOPUCTYBaHHS. BoHa 3a0e3neuye KOHTPOJb 3a 3MiHAMH KOMITOHEHTIB TOBKULIS, OIIHIOBAHHS
€KOJIOI'TYHMX PH3MKIB Ta MPOTHO3YBAaHHS MOXIIMBHX HACIiAKIB BILUIMBY KiliMaTW4HUX 3MiH [2]. EdexruBHuil MOHITO-
puHr crpusie peanizauii Linei cranoro po3surky, 30kpema LICP 13 «bopotsba 31 3miHOIO KiaimaTy», LICP 15 «3axuct
Ta BiHOBJICHHS ekocucTeM cyii» Ta [ICP 6 «Hucra Boa Ta Halie)KHI caHiTapHi yMOBHY» [3].

OpHUM i3 HaOLTEIT e()eKTUBHMX HANPSAMIB CY4acCHOTO €KOJIOTIYHOTO MOHITOPHHTY € BUKOPHCTaHHS TEXHOJOTIH
JUCTaHLiHOTO 30HAYBaHHS 3eMiti. CyIyTHHUKOBI CHCTEMH JO3BOJISAIOTH 31HCHIOBATH MOCTIHHUIA KOHTPOIJb 32 CTAHOM
3eMEJBHUX PECYpCiB, JICOBUX €KOCHCTEM, BOIHUX 00’ €KTIB Ta ypOaHI30BaHUX TepUTOPiii [4]. 3a JOTTOMOTOIO CYIyTHH-
KOBHUX 3HIMKIB MOJKHA BHSBILSITH OCEPEAKH AeTpaialii IPyHTIB, BUpyOyBaHHS JIiCiB, 3SMiHH POCIHHHOTO TIOKPHUBY, IIPO-
ILlecH MiATOIUICHHS Ta HACHIAKY MPUPOAHUX KaTacTpod. OcoOnMmBO BaXXIIMBHUM, 3BICHO, € BUKOPUCTAHHS CYITyTHUKOBUX
JTAaHUX JJISI OUIHIOBAHHS BIUIMBY KIIMAaTHIHMX 3MIiH HA €KOCHCTEMH PETriOHAIBHOTO PiBHS.

VY cydacHMX yMOBax 3HAuHOTO IOIIMPEHHS HaOylu reoiHopMaliiHi cucremMH, siki 3a0e3ne4yyIoTh IHTErpallio
MPOCTOPOBUX AaHMX, IX aHaidi3 Ta Bizyauizauito. ['IC-TexHomOrIi 103BOINISIOTH POpMYBaTH €IEKTPOHHI KapTH eKOJIOTid-
HOTO CTaHy TEPUTOPiH, MOJICIIOBATH PO3BUTOK HEOE3MEUHNX MPUPOTHHUX MPOIECIB Ta OLIHIOBATH PIBEHb €KOJOTIYHUX
pusukiB [5]. 3aasku ['IC cTBOprotOThCS HUPPOBI 6a3u €KOJIOTTUHHUX JAHHX, SKi € BXKJIMBUM IHCTPYMEHTOM JUIsl Opra-
HIB JIep)KaBHOTO YIIPaBJIiHHS, HAYKOBHX YCTAaHOB Ta IPUPOIOOXOPOHHUX OpraHizalliil.

BaxMBHUM €J€MEHTOM Cy4acHOI'O MOHITOPHMHTY € aBTOMATH30BaHI CHCTEMHU CIIOCTEPEIKESHHS 3a SIKICTIO aTMOC-
(epHOTO TOBITPSI, BOAM Ta I'PYHTIB. BUKOpHUCTaHHA TaKMX CEHCOPIB 1 aBTOMAaTHMYHMX CTaHLIM J03BOJISE OTPUMYBAaTH
JlaHl y peKMMi peabHOr0 Jacy Ta IIBUJIKO pearyBaTH Ha 3MiHM €KOJOTIYHOTOo cTaHy Tepuropii [6]. Hanpuknan, cuc-
TEMH aBTOMAaTH30BAHOTO KOHTPOIIO aTMOC(EPHOTO TMOBITPs 3a0€31eUyI0Th MOCTIHHII MOHITOPHHT KOHIEHTpALH 1H-
JIy, OKCH/IIB a30Ty, NIOKCUAY CipKH, Ya/JIHOTO a3y Ta iHIMX 3a0pyaHioBadiB. lle mae 3Mory omnepaTHBHO BHUSBIATH Ie-
PEBHILIEHHS TPAHUYHO JIOMTyCTUMHUX KOHIIEHTPALiH Ta 3a11o0irati HeraTHBHOMY BIUIMBY Ha 3/I0POB’sI HACEIICHHS.

Oco0nuBOro 3Ha4eHHs B yMOBaxX KJIIMaTHYHUX 3MiH HaOyBae MOHITOPUHT BOIHMX pecypciB. ITinBuIlieHHST TeM-
nepaTtypy Ta 3MiHa peXXUMY OIaJiB MPU3BOJATH JI0 3MEHIICHHS 3anaciB MPIiCHOI BOJAM, MOTIPIICHHS SIKOCTI NOBEPXHE-
BUX BOJI Ta MOCUJICHHSI PU3UKY 1ocyX [7]. 1JIs OLiHIOBaHHS CTaHy BOJHHMX €KOCHCTEM BUKOPHCTOBYIOTh KOMIUIEKC Tiji-
POXIMIYHUX, TiIPOOIOIOTIYHNX Ta OIOIHAMKAIIHHIX METOMIB. BiOIHANKATOPH MO3BOJSIIOTh BH3HAYATH PIBCHb 3a0py-
HEHHSI BOJHUX 00’ €KTIB 3a PEaKIliEr0 )KUBUX OPTaHi3MiB Ha 3MiHY YMOB CEpPEIOBHIIA.

OnHUM 13 TIePCIIEKTUBHUX HAIPSMIB CYy4acHOTO €KOJOTiYHOTO MOHITOPUHTY € 3aCTOCYBaHHsI Oi0iHIHMKALIITHUX
METOJIB TOCIiKeHHS. bioiHauKaIis 0a3yeThCcs Ha 3MATHOCTI OKPEMUX BHIIB POCIHH, TBAPUH a00 MiKpOOpTaHi3MiB pe-
aryBaTH Ha 3MiHHM €KOJIOT1YHOTO craHy Tepuropii [8]. Hampukmnan, numaiiHUKK IIUPOKO BUKOPHCTOBYIOTHCS IS OIIi-
HIOBaHHS piBHS 3a0pyIHEHHS aTMOC(EpHOro MOBITpPS, a 3MiHM BHAOBOI'O CKJIaJy POCIMHHOCTI CBiAYaTh PO Jerpaja-
{10 IPYHTIB 200 MOPYIICHHS BOJHOTO pexuMy TepuTopiid. [lepeBaroto GioiHAMKaIIHHUX METOJIB € MOIJIUBICTH KOM-
IUIEKCHOT'O OLIIHIOBAHHS CTaHy €KOCHUCTEM 0e3 3aCTOCYBaHHS CKJIaJHOTO J1ab0paTOpHOTo 00Ia HaHHS.

Taxok, MO>KHa CTBEP/KYBATH, 110 CYyYacHI METOIU E€KOJIOTTYHOTO MOHITOPHHIY € Ba)KIMBOIO OCHOBOIO YIPaB-
JIiHHS TPUPOJHUMHE PECYpcaMH B YMOBaX KIIMAaTHYHUX 3MiH. BUKOpHCTaHHS TUCTAHITIHHOTO 30HIyBaHHS 3€MJli, Ieoi-
HpOpMaIIHHIX CHCTEM, aBTOMaTH30BAaHMX CEHCOPHHUX Mepex, Oi0iHIMKaIll, MaTeMaTHYHOTO MOJETIOBAHHS Ta TEXHO-
JIOTiH MITYYHOTO iHTETEKTY JO3BOJIIE 3MIHCHIOBATH KOMIUIEKCHE OI[iHIOBAaHHS CTaHY JOBKUIISA Ta MPOTHO3YBATH PO3BH-
TOK €KOJIOTIYHHX TporeciB. BpoBamkeHHs iHHOBaiHHUX METOIB MOHITOPHHTY CIIPHSE ITiIBUIIEHHIO e()eKTHBHOCTI
MIPUPOZOOXOPOHHOI TiSUIBHOCTI, 3abe3neuye iHGopMaIiiiHy MiATPUMKY yNPaBIiHCHKUX PilieHb Ta (HOPMY€e MiATPYHTS
JUIA peaiizamii MPUHIUIIB CTAIOro POo3BHTKY. Ilomampmmii po3BUTOK CHCTEM EKOJOTiYHOTO MOHITOPHHTY IMOTpelye
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MDKHapOJHOI CIIBIIpall, YOCKOHAJICHHS! HOPMaTHBHO-IIPaBOBOI 0a3u Ta aKTHBHOTO BIPOBAPKEHHS LU(PPOBUX TEXHO-
JIOTiN y chepy MPUPOTOKOPHCTYBAHHS.

JonatkoBo citifi 3a3HaYHUTH, 10 HOBITHI CHCTEMH €KOJIOTIYHOTO MOHITOPHHTY eAaji aKTUBHIIIE iHTETPYIOTHCS
Y KOHIICTIIIII0 «PO3YMHOT0» YIIPaBIIiHHS MPUPOTHAMHA pecypcaMu (smart environmental management). Bukopucranas
XMapHHUX TEXHOJIOTiH, BeTHKNX MacuBiB HaHux (Big Data) Ta MepexeBux miatdopm 3abe3rnedye onepaTUBHHNA OOMiH
iHpOpMaLi€eo Mk HAYKOBUMH YCTaHOBAMH, OPTaHAMH JIePKaBHOT BIai Ta MKHAPOAHUMH €KOJIOT1IHUMH OpTaHi3alli-
ssmu [9]. Lle mo3Boisie CTBOpIOBATH €IWHI IUQPOBI EKOJOTIUHI MIaTGOPMH IS aHAJI3y Ta MPOTHO3YBAHHS 3MiH J0-
BKIJUISl. Bay<JIMBOIO IepeBarolo Takux CHCTEM € MOXKJIMBICTH IIBHJIKOTO pearyBaHHsS Ha €KOJIOT1YHI 3arpo3u Ta HaJl3BHU-
YaiiHi cUTyalii, CHpUYMHEH] KIIIMaTHYHIUMH 3MiHaAMH.

B ymMoBax BO€HHHX [l Ta TEXHOT€HHOTO HaBaHTa)XEHHs Ha TEpUTOPii YKpaiHU 0COOIIMBO aKTyalbHUM € BHKO-
PHCTaHHS CyYaCHUX METOJIB MOHITOPHHTY JUIsl OLIHIOBAHHS CTaHy I'PYHTIB, BOJAHUX PECYpCIiB 1 aTMOC(EpPHOro MOBITPSI.
3HayHI IO NPUPOTHUX TEPUTOPIH 3a3HAIOTH JIerpaaaliii BHACHIIOK ITOXKEX, pyHHYBaHHS IPOMHUCIIOBUX 00 €KTIB, 3a-
OpyZHEHHS BA)KKUMH MeTalaMH Ta HaQTONPOIYKTaMHu. Y TaKMX yMOBax JWCTaHIIHHE 30HIyBaHHS 3eMJli Ta aBTOMAaTH-
30BaHi CHCTEMH MOHITOPHHTY JO3BOJISIOTH OIIEPATUBHO BHBIIATH E€KOJOTIYHO HEOE3NEYHi MpOIecH Ta 3[ifICHIOBATH
OIIHIOBAaHHS MacmTabiB HeraTHBHOTO BILTHBY [4]. KpiM Toro, 3acTOCyBaHHS reoiH(pOpMamiiHUX CHCTEM Ja€ MOXKIH-
BiCTh CTBOPIOBATH KapTH €KOJIOTIYHUX PH3HKIB Ta MPOTHO3YBATH TUHAMIKY BiJTHOBIICHHS IIPUPOIHUX EKOCHCTEM.

TakuMm 9UHOM, Cy9acHHH €KOJIOTIYHHN MOHITOPHHT € HE JIHUIIE iHCTPYMEHTOM KOHTPOJIO CTaHy MOBKILIA, a i
B)XJIMBOIO CKJIAJIOBOIO CHCTEMH CTPATETiYHOrO YNPaBJiHHS NPUPOAHMMH pecypcamu. [HTerpauis iHHOBaUiffHUX Tex-
HOJIOTi#, M>KHAPOAHOT akaaeMiuHOl CIiBOpaIl Ta UPPOBUX METOJIB aHAII3y NAaHHX COPUITHME (POPMYBaHHIO eek-
THUBHOI CUCTEMH EKOJIOTIYHOI Oe3MeKku Ta 3a0e3MCUCHHIO peati3allil MPUHIUIIB CTAIOT0 PO3BUTKY B YMOBAax II00aib-
HUX KJIIMATHYHUX BUKJIHKIB.
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Y KOHTEKCTI peanizalii NporpaMHUX 3aBAaHb JEp:KaBHOI €KOJIOT1YHOI moyiThku YkazoM Ilpesunenra Ykpainu
Bix 30 BepecHs 2019 poky «IIpo wini cranoro po3ButKy Ykpainu Ha nepion 10 2030 poky» 3a3Ha4eHO W Ti, sIKi Crpsi-
MOBaHI Ha 3armo0iraHHs BTpaTaM €KOCHCTEMHOTO Ta 010JIOTIYHOTO Pi3HOMAHITTS, HOTO BiATBOPCHHSI Ta OXOPOHY.

Haiibinpim mieBUM MeXaHI3MOM peainisamii 3aBIaHb € MPHPOIO3ANOBIIaHHA, OCKUIBKH MPHUPOIHO-3AMOBITHI
00’€KTH ¥ TepHUTOpii € BaXXITUBUMH Oi0IIEHTpaMH 30epekeHHS i BiITBOPEHHS 0i0pi3HOMAHITTS Ha BCiX piBHAX (iHAWBI-
IyadbHOMY, TOMYJISIIHHOMY, BUIOBOMY, [IECHOTHYHOMY, OIOTOIIIYHOMY €KOCHCTEMHOMY, JaHAMAa(hTHOMY, O10MHOMY).
VY cydacHHX yMOBax TpaHC(OpMALii IPUPOJHOTO CEPETOBHUINA OCOOIMBO aKTyaJbHO MOCTAIOTh 3aBAAHHSI 0aceifHOBOTO
MIPUHIUITY 30eperkeHHs 010pi3HOMAaHITTA. | If0 KOHIIEMIIIIO CITiJT peati3yBaTH ONepaTHBHO, 30€piraloyn He TUTBKH OKpe-
Mi aamadTH, a BULTII €IEMEHTH JOJIUH PIYOK K 0aCEeHHOBUX CKJIAJIOBUX.

[Mpupono3amnoBiiaHHs BU3HAHO OHKUM 13 HAHOUIBII JIEBHX 1 peani3oBaHUX MEXaHi3MIB 30€pe)KeHHs, BIIBTOPEHHS Ta
OXOPOHH HABKOJIHMIITHBOTO IPHPOIHOTO CEPEIOBHIIA B IIJIOMY 1 BXKIIMBOTO HOTO pecypcy — O10pi3HOMAHITTS — 30KpeMa.

[MpuponHo-3anoBinHy Mepexy IlonTaBcbkoi obmacti cranoM Ha 1 ciuHs 2026 poKy penpe3eHTYIOTbh
400 00’€exTiB 3aranpHOIO miomieio 144180,3613 ra, 1m0 BU3HAYMIIO MOKAa3HUK 3amoBigHOCTI B 5,01%. OxHak, 1mi 00’ ekTH
pO3MillieHi HEpIBHOMIPHO Ha TepUTOpIi 00JacTi i B po3pi3i CTBOPEHUX TEPUTOPIANIBHUX IPOMa, a J0 TOTO K, Ollblle
30% ix € ToukoBuMH (mromero He Oinbine 50 ra). [IpupoaHo-3anoBinHI 00’ €kTH 3a0€31eUy0Th 30epekeHHs 0i0pi3HO-
MAaHITTA B KJIACTEPHOMY pexkuMi. ToOMy Ha MiJCHICHHS BHUPIIICHHS Li€l MpodieMu 30epekeHHs MIPUPOTHOTO TOBKIIIISA
po3paxoBaHa KOHIIETIis po30yIOBH €KOMepexi. Y cxemi perioHambHOi exkoMepexi [lonTaBchkoi o0macTi BU3HAUCHO
OCHOBHI ii CTPYKTYpHI €JIEMEHTH, OTHUM i3 sSKuX BUCTynae KomoMarpkuit MiciieBuit ekokopuaop [2].

Piuka Konmomak € mpaBoro nputokoro piuku Bopckimu 1 6epe yuacts y hopmyBaHHi 1 OaceitHy. Piuka 6epe moua-
TOK y BankiBcekoMy paiioni XapkiBcekoi obmacti. B Mmexkax [TonraBcekoi 00macTi mpoTikae Mo MiBICHHO-CXiTHIH OKpa-
ini [TonTaBcpkoro paiiony (konumrHix YyTiBcbkoro ta [TonaraBchkoro).

Hait6inpin ninHuMEU B Mekax KooMaIpbKoro eKOKOpUaopy € JaHamadTHI MiCIIEBOCTI MPaBOro0 KOPIHHOTO Oepera
Kosnomaky, Ha OKpeMHX IUISTHKaX SKOTO e 30eperjvch YrpylnoBaHHS JyYHHX Ta CIIPaBXHIX CTEIiB, SPYyXKHO-OAIKOBI
KOMIUIEKCH, 1110 BiJJKPHBAIOTHCS Ha 3aIUIaBy PiduKH, 3aiHSATI CTENOBOIO POCIMHHICTIO HA CXMJIAX Ta IIMPOKOJIMCTSIHOJICO-
BUMH Ta YarapHMKOBHMH MacHBaMH, TaK 3BAaHUMH, OaiipadHUMH JlicaMH, a TAKOXK PYCJIOBI Ta 3aIlIaBHi JaHmadTH.

VY cxigniit yactuni [ToaTaBebkoi 00macTi B3a0BXkK piuku Komomaky posrammoBane ICKpiBcbke MPUPOIHE SAPO pe-
riOHATBHOI €KOMEPEKi, OCOONUBICTIO SIKOTO € BHCOKI (DIIOPHCTUYHA ¥ [IEHOTHYHA PEIPE3CHTATUBHICTD i YHIKaIBbHICTh
caMme 30HaJbHUX €KOCHCTEM — IMUPOKOIHMCTIHUX JiciB (HaripHUi Ta OalipayHuii BapiaHTH) Ha TEPUTOPII JIICOBOTO 3aKa-
3HHKAa MICIIeBOTO 3HaueHH: «IckpiBchkuii» (turoma 2243,0 ra)[1] Ta IygHUX CTemiB i3 pparMeHTaMu CIIpaB)KHIX Ta IiB-
JIEHHUX Y OaJIKOBOMY YPOUHIII JIaHAIIA(QTHOTO 3aKa3HUKa MicIeBOro 3HaueHHs «JIm3HsHa Oamkay (turoma 60,0 ra) [1].
L1i n1Ba 00’€KTH TEPUTOPiATBHO 3HAXOAATHCS MOPYY MiX cenuineM UyToBe Ta ceoM ABpPaMiBKOIO, IO € CIPHUSTINBUAM
sk 1151 opMyBaHHs Ta cralini3yBaHHs OIOpPI3HOMAaHITTS, TaK i AJIsl HOTO OXOPOHH.

Baxmeum OiotieHTpoM KosioMaIisKoro MiciieBoro eKOKOPHUIOpY € TaKOXK TiAPOJIOTIYHHUIA 3aKa3HHK MICIEBOTO 3Ha-
yenns «CtopoxoBuity (rwoma 683,24 ra) [1] ta nanmmadTHUI 3aKa3HUK 3arajlbHOCPKABHOTO 3HAUCHHS «BiIbXiBIIAHChH-
KuiD» (IUI011[a), HA TEPUTOPIT IKMX OXOPOHSIOTHCS JIyYHO-00JI0THI Ta BOAHO-00JIOTHI yrijias 3amiaBu piuku Konomak.

Jnst migBUIIEHHS e(pEeKTUBHOCTI 30epeKeHHs] MPUPOAHOTO OiOPIZHOMAHITTS JOLUJIBHO 30UIBIINTH MOKA3HUKH
3aI0BIHOCTI IIPH HasBHUX BHU3HAYEHUX HAMH PECypcax i MOMIIMBOCTSX. 3 II€I0 METOIO JIOIILHO PO3IIUPUTH MEPEKY
MIPUPOIHO-3AMOBIAHAX TEPUTOPiH ¥ HoimHi piuky Koomak, 0XONHBIIH 3aITOBiTaHHIM BCi MOKIIMBI BIUTLII TEPUTOPIi y
MeXax MOUIMPEHHs IPUPOIHOI Ta HAMIBIPUPOAHOI pocauHHOCTI. [lepioyeproBum 3aBaaHHsIM y bOMY BiJHOIIEHHI €
30UTBIICHHS IUIONII JIAHAMAQTHOTO 3aKa3HUKa «BUTBXIBIIAaHCHKUI» HA 3aIUIaBHUX MICIICBOCTSX i BKIIFOUCHHS JIO CKJIa-
Jly 3aKa3HHKa AUISTHOK IpaBoro KopiHHoro Oepera Kojomaky — ocepeskiB 30epeXeHHsI TUIIOBOTO CTENOBOr0O 0iopi3HO-
MaHITTS i Micup 3poctanHs psgy cosoditie (Pulsatilla pratensis (L.) Mill., Adonis vernalis L., Iris pumila L.,
Hyacinthella leucophaea (K.Koch) Schur). Takox akTyanabpHO mocTae 3a0e3Me4eHHs] OXOPOHOIO JUISHKU JOJHHH PiuKH
Komnomak y paiioni cena BoiiHiBKa — 31 cTENOBUMY MPUPOJHUME KOMIUIEKCAMU Ha MTPaBOMY KOpiHHOMY Oepesi, 3ariaB-
HUMH Ta PyCIOBHMH 0i0TOIIaMHU 3 BUCOKMMHM IOKa3HUKAaMH (DIOPHCTUYHOTO, IEHOTHIHOTO, (PayHICTUIHOTO, 6i0TOmIU-
HOTO Ta JaHAmapTHOrO 0i0pi3HOMAHITTS.

CIINCOK BUKOPUCTAHUX JKEPEJI

1. IMpupoano-3anoBigauii ¢poux [TonraBerkoi obmacTi : Peectp-noBigank / Cmomsp H.O. TTonrasa : lIBuakoIPYK, 2014. 149 c.
2. Perionanpna exomepeska [lonTaBmunn / koJaekTHB aBTopiB mix 3ar. pex. O.M. Baiipak. [Tonrasa : Bepcrka, 2010. 214 c.

SECTION 5. The role of academic networks in achieving the sustainable
development goals 95




CONNECT_ED: STRATEGIC PARTNERSHIPS FOR GLOBAL ACADEMIC ENGAGEMENT»

OLIIHKA IPUPOJHOI'O ITIOHOBJIEHHSI Y CMEPEKOBOMY ITPAJIICI
YKPATHCBKHUX KAPIIAT

JAEBPUHIOK Bacuib

Hayionanvuuii nicomexuiunuti ynisepcumem Yxpainu, Jlveie, Yxpaina
e-mail: v.debryniuk@nltu.edu.ua

OCHOBOIO BiTHOBJIEHHS JIICOBHX YIPYNOBaHb, 30KpeMa i MpaliCOBUX, € IHTCHCHUBHICTh NMPOXOJDKEHHS MPOLECY
MIPUPOJTHOTO TOHOBJICHHS B HUX. Lle# mpouec 3anexuth Bij 0araTboX YMHHHUKIB 1 € KIIIOYOBHM MEXaHI3MOM MiATpH-
MaHHS CTPYKTYpHOI Ta (PyHKITIOHAIBHOI ITICHOCTI TpaliciB, 3abe3nedyioun Oe3nepepBHICTh MOKOJIHB i CTa0IbHICT
micoBoro ¢itomenosy [1].

Merta pobotu mossirana B 00Ky MiAPOCTY 38 BUICOTHUMH TPyIIaMH y CMEPEKOBOMY Taici IS BCTAHOBICHHS
IHTEHCUBHOCTI IIPOXODKEHHS MPOIIECy IPUPOIHOTO IIOHOBJICHHS. MeTonnka mpoBeACHHS JTiCiBHIYO-TaKCAiHHUX J10C-
JIJOKEHb € 3aralbHONPHHHATOIO IS JIICIBHUITBA Ta JIicOBOi Takcamii. {11 BUBYEHHS Ipoliecy MPUPOAHOTO ITOHOBIICH-
Hs1 Ha TepuTopii JticoBoro ¢onay HIIIT «BepxoBuHchbkuii» 0yI0 BiiOpaHO CMEPEKOBHH JIICOCTaH, KUl TOBHOIO MipOI0O
BiZIMOBiIa€ BCiM 03HakaM npaiticy. [1in oro HamMeToM BiiOpaHO IINSHKY, SKa SIKHAWIOBHIIE BinoOpaxae (a3zy po3Bu-
TKy TIpajiicy — paHHIo ¢a3y crapinss. J[is BcraHoBieHHs a3y pO3BHUTKY MPAJTiCOBOTO YIPYNOBaHHS BUKOPHCTAHO Me-
tonuuHi miaxomu H. Leibundgut [2]. Tlix wac 3aknananss npoouoi mwiomti (ITIT) BUKOpHUCTaHO METOIUYHI HANpAIFOBaH-
Hs [HCTHTYTY Nicy, cHiry i nanqmadris (bipmencnopd, IlIBeiinapis), 3rifHo 3 SsKUMH IXHiil po3mip cTaHOBHUTH 71,2 X
71,2 M. Camy npoOHy IOy MOJUIEHO Ha KBajpatu po3mipoM 12,8 x 12,8 M (Bcboro 16 1IT.), KyTH SKHX CTaJH LIEHT-
poM O0OMiKOBHX IUIOMANOK. Ha KoXHIH OOMIKOBIM IDIOMIAAI 3aKjajaid I0 TPHU KPYroBUX TPoOH (BCHOTO
75 wrt. Ha NpoOHii o), cepea AkuX 25 KpyroBux mpod Mamu IIoury 1o 5 M2, 25 kpyrosux mpo6 — no 10 m? i me
25 kpyrosux npo6 — 1o 20 M2 Pajiyc kpyrosux Opo® CTaHOBHB, BifnosiaHo, 1,26; 1,78 Ta 2,52 M Ta yTOYHIOBaBCS 3
ypaxyBaHHIM CTPIMKOCTi CXHITY.

Xapakrepuctuka I1I1 nactynna: Yusuunceke ITHAB, yp. Banacunis, ks. 20, sua. 26; IIn-3x cxun 20% (1. Nel:
N 47950.518' E 024°50.396"; 1. Ne2: N 47°50.544' E 024°50.370'; 1. Ne3: N 47°50.535' E 024950.446'; 1. Ne4:
N 47°50.562' E 024950.409"; 170 p.; 10Cm; C*3-Cwm; 1425-1463 M H.p.M..

BupnoBuii ckiaj TpaB’sHOTO BKPHUTTS IOBOJII PI3HOMAHITHUI. Y 3B'A3Ky 3 CHPYBaTUM ITiTHIIOM JiCOPOCINHHUX
YMOB, Ha JUISHIN TPUCYTHA rirpodiTHa pociuHHiCTh. Haiibineim xapakrepuumu € Athyrium filix-femina (L.) Roth,
Vaccinium myrtillus L., Oxalis acetosella L. Ta Luzula sylvatica (Huds). 3 inmux BugiB crmoctepesxero Aconitum
moldavicum Hacq., Filipendula ulmaria (L.) Maxim., Senecio nemorensis L., Euphorbia amygdaloides L.., Hieracium
murorum L., Cirsium helenioides (L.) Hill, Homogyne alpina (L.) Cass., Doronicum austriacum Jacg., Gentiana
asclepiadea L.., Adenostyles alliariae (Gouan) A.Kern., Dryopteris dilatata subsp. dilatata (Hoffm.) A.Gray),
(Dryopteris carthusiana (Vill.). Yactka npoeKTUBHOTO BKPUTTS cTaHoBUTH 50-60%.

Po3max TakcamiiHUX IOKa3HHKIB JIEpeB AyKe BHCOKHIA — sK 3a AiaMmeTpoM (8-74 cm), Tak i 3a Bucoromo (8,1-32,4
m). Tlepuimii pyc XapakTepu3yeThes IOBOJI BUCOKHM 3aMlacoM KMBHX Jiepes — 538 m>ra’l, Toi sik 3amac cyxocTifiHux
€K3eMIUIIPiB CTaHOBUTS Juie 3,5% Bij nepeBHOro 3anacy nepuoro sipycy. Ha I1I1 o6nikoBaHo snie 1T CyXHX Jie-
peB aiametpom Big 36 10 54 cM (Tadm. 1).

Tabsuns 1. JliciBHUYO-TaKcaIliiiHa XapaKTePHUCTHKA CMEPEKOBOI0 MPAJIiCy

N, wr./ra H, M D, cM G, m>ta! M, m3ra?t
KUBI I cyxi JKHBI | cyxi KHBI | cyxi KHBI | cyxi KHUBI | cyxi
I sipyc
211 | 10 | 324 | 312 | 496 | 434 | 4221 | 148 | 538 | 19
II sipyc
33 | 8 | 236 | 22 | 272 | 243 | 201 | 039 | 21 [ 4
III spyc
93 | 10 [ 81 | 86 | 117 | 124 | 115 | o022 | 5 [ 1

KinpkicTs migpocTy MmiJi HAMETOM JIOCTIDKEHNX JIepEBOCTaHIB Bi3HAYA€THCS 3HAYHOIO BapiabenpHicTio. [1in-
PICT B OCHOBHOMY pO3TAIIOBAHUI JIOKAJIBHO 1 30CepePKEHUN MEPEeBaXKHO Ha MEPTBiH Jexauid nepeBuHi [V crymens
posknananns. Halimenme Horo nHa I1IT Nel2 BHacmiziok JOBOJIi BUCOKOI TOPH30HTANBHOI T BEPTHKAIBHOI 3IMKHYTOCTI
HaMeTy, HasBHOCTI IOPIBHSIHO HEBEIMKOI KUIBKOCTI BIKOH i1 MporaymH. B okpeMux JioKajiTeTax 30cepe/pkeHa 3HauHa
KIJIBKICTB MiIPOCTY, ajie Ha OiibIIii YacTHHI IUIONII BiH BiICYTHIN. 3arajgbpHa KUIBKICTH MIAPOCTY 332 OOJIKOBMMH IUIO-
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I[aJKaM¥ CTaHOBHTH 5,12 Tuc. mT. Ha 1 ra. Ha ninsaii nepeBaxae miapict 3apeummku 10-39 cm (1,82 mT./ra), mo cra-
HOBHTH 35,5% Bix #fioro 3araiapHOT KiMBKOCTI (TabI. 2).

Tabmums 2. KinbkicTe miapocTy Ha 00MiKOBHX IUIOMIAAKaX KPYTOBUX P00 3a BUCOTHUMU TPYTIaMHU
(. Ha [T/ Ha 1 ra)

I'ycroTa migpocry Ta yc-
Kpyrosi npobu 3 Kpyrosi nmpo6u 3 TIITHICTh TIOHOBJICHHS 32
BHCOTOIO Tigpocty 10-39 cMm BHcoTOMO Tigpocty 40—129 cm TpbOMa KPyTOBHMH TIPO-
Jlepesna Apocty pocty p %};MI/I p
fiopona 6e3 3 TIOMIKO- 6e3 3 TOIIKO-
TOIIKO- TOIIKO- JOKSHHS TIOMIKO- TIOMIKO- JOKEHHS
JDKCHHSI JDKCHHSM | IUYMHOK | JDKCHHSI | JDKCHHSIM | JTHYMHOIO
Snuna 19/1520 4/320 - 29/1160 | 12/480 - .
Topoouma | 1780 - - 37120 - - He3a4Z§i(J)1£ s,
Pazom 20/1600 4/320 - 32/1280 | 12/480 - s

Po3ramryBaHHs nipocTy Ha MPOOHIi IO Kyske HepiBHOMipHe. Beranosneni Hamu miketu (25 wT.) 1uist o0miky
HIIPOCTY Y NepeBaXkHil OLIBIIOCTI BUNAKIB MOTPAIUIIIN 32 MEXI 0CepeKIB MPUPOJHOTO OHOBIEeHH. CTaH MpUpOJHO-
'O IIOHOBJICHHS Ha JIUISHIN OLIHIOETHCS K He3aHoBLIEHIH (< 6,0 THC. mT./Ta). Crian migpocty — 10511e + Top.

MMigpocty 3 MeXaHIYHUMH MOIIKOKCHHIMHI BHACIIIOK HETaTUBHOI il a0iOTHYHNX YWHHHKIB (MAIiHHS TLIOK
31 cTapux AepeB) MOpiBHAHO Majo (0u3bK0 16%), a MOMIKOIKEHHS MIAPOCTY TUKHUMHU TBAPUHAMH HE BHUSBJIEHO 30BCIM.

Xoua cTaH OHOBJICHHS Ha TUIAHII HEe3aIOBUTFHHIA, BAPTO Bi3HAYNTH 3arajioM IMOMIOHY KUTBKICTh HiAPOCTY 3a
BrucoTHUMHE rpynaMu — 1820, 1760 Ta 1440 mrr./ra (35,5; 34,4 1 28,1%). OcHOBHA IpHUYHHA HE3aIOBLIFHOTO TOHOBJICH-
HS — BUCOKa 3IMKHYTICTh KPOH, SIKa € XapaKTepHOIO IS JIICOCTaHiB, M0 MepeOyBaroTh y paHHii (asi crapiHHS.

BigHOCHMIA pO3MOiN KIMBKOCTI MiIpOCTy Ha KPYroBUX MMpodax 3 BUCOTOIO migpocty 130 cM i > B Mexax Iiec-
TH TPYN B HOPSIKY 30UIBIICHHS JiaMeTpa MOBOJI HEepiBHOMIpHMI 1 Mae Takuit Burisaa: 31,9; 22.2; 6,9; 13,9; 8,3 Ta
16,8%. OTxe, moMiTHY mepeBary Mae miapict aiamerpom 10 0,9 cm ta 1,0-1,9 cm. Haiibinbiumii miapict, giaMetp sSKoro
3HaXOMUTKCS B Mexkax 5,0-5,9 ¢cM, TaKOK MOCiIa€e TOBOJI 3HAYHY YacTKy (Tadi. 3).

Ha niii xpyrosiii mpo6i nepeBaxae 310poBuid miapict (69,4%). IomkomkeHHs miIpocTy 3yMOBIeHe K abio-
THYHUMH, TaK 1 O10THIHUMH YHHHHKAMU.

Tabmums 3. KinbkicTs miapocTy Ha 00MiKOBHX IUIOIMAAKAX KPYTrOBUX P00 3a BUCOTHUMH TPyHaMH
(rr. Ha [T/ Ha 1 ra)

Kpyrogi ipo6u 3 Bucototo miapocty 130 cm i Oinbie
10 0,9 cm D13 1-1,9cm Dy 2-29cm D13 3-39cm Dy 4-49cm D13 | 5-59cm Dy
HepeBHa 3 110-
nopoza 0e3 3 [10- oe3 3 I10- oe3 3 oe3 3 oe3 3 oe3 -
ie)iigd - TO1II- - MOII- | TOMI- | MOM- | TOII- | MOMmI- | IOII- | TOII-
KODK. | KOMK. | KOK. | KOMK. | KOMK. | KOMK. | KOMXK. | KOMK. | KOK. | KOMK. | KOMIK. JI;)(:{-
I1I1 Nel2; Ynpumnceke ITH/B; ks. 20, Bua. 26, wr. 19,8 ra; 170 p.; 10CM; C*-Cum
Suna 13/260 | 6/120 | 9/180 | 4/80 5/100 - 7/140 3/60 | 5/100 | 1/20 | 9/180 | 3/60
T'opobuna 2/40 2/40 - 3/60 - - - - - - - -
Pazom 15/300 | 8/160 | 9/180 | 7/140 | 5/100 — 7/140 3/60 | 5/100 | 1/20 | 9/180 | 3/60

Pe3ynbraTil JOCIIKEHD MIATBEPAMIH, IO MAPICT i caMOCIB 30CEPE/PKEHI B OCHOBHOMY Ha JIe)KauyuX CTOBOypax
IV cranii po3kianaHHs, TOMY Biff OOCSTY OCTaHHIX 3HAYHOIO MIpOI0 3aJIEKUTh YCIIIIHICTh MPOXOKEHHS TPOIECY
MIPUPOIHOTO TTOHOBICHHA. OCKUTBKH JTOCTIKEHAN CMEPEKOBHH Mpajlic 3HAXOAUTHCA y paHHIN (a3i cTapiHHS, JEKATNX
MEPTBHX JIEPEB Ha AUISHIII OBOJII MaJIo, TOMY IPOLEC IPHUPOIHOTO TTOHOBJICHHS TIOKU-II[0 TIPOXOANUTH HE330BLIBHO.

Hocnipkennii fepeBocTaH, o nepedyBae y paHHil (a3i CTapiHHS, XapaKTepU3y€eThCs BIIHOCHO NOAIOHUM poO3-
MIOJIJIOM MiJIpOCTy 3a BUCOTHMMH IpynaMu. CtaH migpocty nobpuid. YacTka pociiMH 3 MEXaHIYHUMH TTOIIKOPKEHHIMH
Ta MOUIKOKEHNX AUKUMH TBAPHHAMH HEBEJIMKA.

CITMCOK BUKOPUCTAHUX JKEPEJI
1. Croiixo, C. M. (2002). IIpamicoBi exocucTeMu YKpaiHu, IX OaraTorpaHHe 3HA4eHHS Ta OXOpoHA. JlicisHuua axademia Hayk
Yxpainu: Hayxosi npayi, 1, 27-31.
2. Leibundgut, H. (1993). Européische Urwalder: Wegweiser zur naturnahen Waldwirtschaft. Bern; Stuttgart; Wien : Haupt. ISBN
3-258-04713-8

SECTION 5. The role of academic networks in achieving the sustainable
development goals 57




CONNECT_ED: STRATEGIC PARTNERSHIPS FOR GLOBAL ACADEMIC ENGAGEMENT»

ECOLOGICAL STRATEGIES OF AQUATIC MACROPHYTES IN THE PRIPYAT
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Freshwater ecosystems are among the most vulnerable components of global biodiversity, increasingly affected
by eutrophication, hydrological alteration, climate change, and anthropogenic landscape transformation [12]. Aquatic
macrophytes play essential structural and functional roles in these ecosystems by regulating nutrient cycling, stabilizing
sediments, providing habitats for aquatic organisms, and influencing ecosystem productivity [1, 2, 8].

Among aquatic macrophytes, the family Potamogetonaceae comprises submerged and heterophyllous aquatic plants
typical of lotic and lentic habitats. These characteristics make Potamogetonaceae a suitable model group for studying plant
adaptations to aquatic environments and their responses to anthropogenic pressures and climate change [7].

In recent decades, functional trait-based ecology has become an important framework for understanding ecologi-
cal processes, species coexistence, and ecosystem resilience [5, 9]. Functional traits represent morphological, physio-
logical, and ecological characteristics that influence plant performance and adaptation to environmental conditions. In
aquatic ecosystems, traits such as growth form, clonality, reproductive strategy, dispersal mode, leaf morphology, plant
size, and ecological strategy are particularly important because they determine species responses to hydrological fluctu-
ations, nutrient availability, and habitat disturbance.

Trait-based functional approaches are increasingly applied in freshwater ecology and biodiversity assessment
because they enable the identification of ecological strategies, evaluation of functional diversity, and assessment of eco-
system stability under environmental change [3].

In this study, ecological strategies are interpreted within the previously proposed r—K—S continuum integrating
elements of the r/K framework, CSR theory [6, 11, 13], and trait-based approaches. Functional trait variation was con-
sidered along continuous ecological gradients rather than as discrete strategy categories. The proposed r—K-S continu-
um integrates ruderal (r), competitive (K), and stress-tolerant (S) components into a unified functional strategy space for
aquatic macrophytes.

The present study examines functional trait variation of Potamogetonaceae in the Styr—Horyn part of the Pripyat
River basin, one of the largest transboundary wetland systems in Eastern Europe. The analysis was based on functional
traits related to growth form, clonality, reproductive strategy, dispersal mode, plant size, leaf morphology, ecological
strategy, and habitat preferences [4].

As a result of floristic investigations during 2010-2025, at least 12 species and one hybrid (Potamogeton x sali-
cifolius Wolfg.) belonging to the family Potamogetonaceae were recorded in the study region. All 12 species were
found within VVolyn Polesia, whereas 10 species occurred in Zhytomyr Polesia and 9 species in Volyn Upland and Male
Polesia. Water bodies located in the southern part of the study area (Volyn Upland and Male Polesia) are exposed to
higher anthropogenic pressure associated with intensive land use and urbanization.

This paper presents the third family in a series of papers on aquatic plant strategies.

The analysis showed that the competitive component of the r—K-S continuum included Potamogeton lucens,
P. perfoliatus, P. natans, and P. nodosus. These species are characterized by relatively large size, broad entire leaves,
and well-developed vegetative reproduction. They are mainly associated with meso- to eutrophic waters, exhibit helio-
phytic or intermediate light adaptations, and occur under relatively low-stress conditions. Their functional traits suggest
adaptation to relatively stable and nutrient-rich aquatic habitats.

The competitive-ruderal strategy combinations (K-r / r—K block) included P. crispus and Stuckenia pectinata.
These species generally possess narrower leaves and smaller or more flexible growth forms. Their functional traits are
consistent with adaptation to environmentally variable aquatic habitats characterized by eutrophication, fluctuations in
water level and transparency, and periodic hydrodynamic disturbance [4, 10]. S. pectinata appears to represent a transi-
tional competitive-ruderal/stress-tolerant strategy, combining high ecological plasticity with tolerance to fluctuating and
nutrient-enriched conditions.

Intermediate and mixed strategy groups included P. friesii, P. obtusifolius, P. gramineus, P. praelongus, P. com-
pressus, and P. berchtoldii. These species occupied intermediate positions along the r—-K-S continuum and combined
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traits associated with both competitive and stress-tolerant ecological syndromes. They were generally associated with
mesotrophic or moderately disturbed habitats and exhibited moderate plant size, intermediate light adaptations, and
mixed reproductive strategies. Their functional characteristics suggest adaptation to environments with fluctuating nu-
trient availability, variable water levels, and moderate hydrological disturbances. P. gramineus was distinguished by
heterophylly and relatively high ecological plasticity, whereas P. compressus and P. berchtoldii were associated with
narrower leaf morphology and more flexible growth forms. P. praelongus showed several traits linked to more stable
and moderately nutrient-poor aquatic habitats, indicating a partial shift toward stress-tolerant strategy components.

Species with broader geographical and ecological distribution were generally associated with competitive or
competitive-ruderal trait combinations. In contrast, species with restricted distribution tended to occupy more interme-
diate or partially stress-tolerant positions along the r—K—S continuum.

Overall, the proposed r—K-S continuum represents an integrated functional strategy space combining elements
of the classical r/K selection framework with stress-tolerance concepts derived from CSR-type ecological models. It
provides a framework for interpreting ecological adaptation patterns of aquatic macrophytes under varying environmen-
tal conditions and may be applied in biomonitoring, habitat assessment, restoration ecology, and prediction of vegeta-
tion responses to eutrophication and hydrological disturbance. Species positions within the multidimensional r—-K-S
space reflect the balance between competitive ability, disturbance tolerance, and stress adaptation, allowing identifica-
tion of ecological shifts in aquatic ecosystems.

The analyzed representatives of Potamogetonaceae demonstrated substantial functional divergence despite close
taxonomic relatedness. The studied species occupied a continuous multidimensional r—K—S space rather than forming
discrete ecological groups, reflecting gradual variation in ecological strategies among closely related submerged macro-
phytes. The identified trait combinations corresponded to gradients of trophic conditions, habitat stability, light availa-
bility, and disturbance regimes in freshwater ecosystems of the Pripyat River basin. Most species were associated with
competitive and competitive-ruderal strategy combinations, whereas stress-tolerant components were represented main-
ly by intermediate or mixed functional syndromes.

The obtained results demonstrate the potential of trait-based approaches for analyses of ecological strategies,
functional diversity, and niche differentiation of aquatic macrophytes in freshwater ecosystems.
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Historically, Ukraine’s forestry sector has developed according to an intensive management model, relied pri-
marily on the establishment of forest plantations as the main method of reforestation [1, 2]. While this approach ensured
rapid resource regeneration, it did not always take into account the natural mechanisms governing the functioning of
forest ecosystems. In the current context of global climate change and the degradation of natural resources, there is a
need to transition to adaptive forestry based on natural forest development patterns [3]. One of the key directions of this
transition is the implementation of the principles of nature-based forestry.

To address this issue, a study was conducted at the Krasnotrostyanets Branch of UKrNDILGA (Sumy Oblast,
Ukraine) to study the impact of ecological factors on the natural regeneration of Quercus robur L. in a young maple-
linden oak forest, as well as to optimize the cultivation of oak plantations.

Seed regeneration was studied under the following conditions:

1) in stands with a first-storey density of 0.8, a second storey, and an understory;

2) in the same type of stand, but with the understory cleared,;

3) in the same stand, but without undergrowth and a second storey;

4) in the same stand, but with the undergrowth and second storey removed and the first storey thinned to a densi-
ty of 0.4.

Particular attention was paid to assessing microclimatic conditions (light, temperature, humidity); analyzing the
impact of stand structure and density; studying methods to promote natural regeneration; and evaluating the effective-
ness of various types of cutting.

Studies have shown that stand density and stratification significantly influence the microclimate: in stands with a
density of 0.8, only 4.5% of solar radiation penetrates the canopy; with thinning and simplification of the structure, light
penetration increases by 2-6 times; soil temperature increases by 1.5-3.7°C; air humidity is higher in dense stands; con-
versely, soil moisture increases as stand density decreases. Accordingly, thinning of stands creates more favorable con-
ditions for the growth of Q. robur, especially at the early stages of development.

Under conditions of varying stand density and structure, the effectiveness of different methods of sowing oak
acorns was studied, revealing significant differences in germination and regeneration development. The least effective
method was surface sowing on the litter (0-0.2% emergence). The application of active soil preparation techniques in-
creased efficiency: dibbling ensured 15% emergence, soil loosening — 25%, and deep tillage with isolation — up to 34%.
At the same time, significant losses were caused by mice: up to 95% of seedlings in dense stands versus 15% in thinned
ones. The best viability indicators were obtained on plots with deep soil tillage. In the second year, the density of young
oaks reached approximately 10,000 individuals per hectare. Light availability proved to be an important factor: in dense
stands, growth was minimal (1 cm), whereas in thinned stands it reached up to 7 cm, with heights up to 70 cm. The re-
sults showed that without thinning, natural regeneration remains ineffective, whereas regulating stand structure ensures
the preservation of up to 20% of viable regeneration, confirming its key importance for sustainable forest restoration.

Based on the research results, it was determined that the most effective measure is the dibbling of acorns
1-2 years prior to logging, followed by the release (light improvement) of regeneration.

Long-term studies of different types of felling (clear-cutting and shelterwood systems) showed that: shelterwood
cuttings ensure gradual formation of regeneration; after completion of cuttings, up to 10 thousand Q. robur per hectare
are preserved, which is sufficient for stand formation; clear-cutting results in a greater amount of regeneration (up to
22.8 thousand per hectare); in the absence of felling, natural regeneration practically does not occur.

An important conclusion is that shading by herbaceous vegetation is less critical for Q. robur than shading
by trees.

The results are important for the transition to sustainable forest management:

1. Reorientation from artificial plantations to natural regeneration reduces costs and increases forest resilience.

2. Optimization of stand structure provides better conditions for natural regeneration and adaptation to climate
change.
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3. Implementation of selective and shelterwood cuttings allows the formation of uneven-aged, more stable eco-
systems.

4. Consideration of ecological factors makes it possible to predict regeneration success and improve management
efficiency.

Thus, the transition to close-to-nature forestry is a key prerequisite for sustainable development of Ukraine’s for-
estry sector. The research results demonstrate that effective natural regeneration of Q. robur is possible only through
optimization of stand structure, regulation of light conditions, and the application of scientifically grounded methods of
regeneration support. The integration of adaptive forest management approaches with consideration of natural processes
will enable the formation of stable, productive, and ecologically balanced forest ecosystems, in line with the principles
of sustainable development.
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3i 3pocTranHsM MacmTabiB BOEHHOTO BIUIMBY, PI3HOMAHITHOCTI ()OpM IOIIKOIKESHHS IPUPOTHAX KOMIUTEKCIB [1-
3] Ta y 3B’s13Ky 13 IIMM yCKJIaJHeHHS (yHKLIOHYBaHHs HU3KU TEPUTOPIaJIbHUX IPOMaJ, 0COOIMBOI aKTyallbHOCTI Ha0y-
Ba€ KOMIUIEKCHA OLlIHKAa BapTOCTI BiJHOBIICHHS 3€MEIBbHO-PECYPCHOTO IOTEHIIANY TEPUTOPIil 1 3eMJIEKOPUCTYBaHb SIK
OCHOBa JUIsl MPUHHATTS €PEKTUBHUX YIPaBIIHCHKUX, 3eMJICBIOPSIHNX Ta IHBECTULIWHUX PIllIeHb y MiCISBOEHHHH Iie-
pioa. Taka ouinka Mae OyTH cHpsMOBaHa Ha MiHIMIi3alil0 HaCJHiAKIB OOMOBUX [iif, JIKBiAAIiIO JAerpajalliiHUX Hpole-
CiB, BITHOBJICHHS MPOJYKTUBHOCTI 3€Mellb, IPYHTIB, NPUPOJITHHUX PECYpPCIB Ta €KOCUCTEMHHX (yHKUIH TepuTopii [4].
Cy4acHi miIX0Iu 0 OIiHKU CTaHy 3€MelbHO-PECYPCHOTO MOTEHINay 0a3yroThCs HA y3aralbHEHHI B3a€MO3B’SI3KiB TH-
Iy «BIUIMB — BTPATH — BapTiCTh BITHOBJICHHM» 32 Pi3HUX (HOPM aHTPOIIOICHHOTO Ta BOEHHOIO HaBaHTaKeHHA [5]. Box-
HOYAcC y MiCIIBOEHHUX YMOBax BaXKJIMBHUM € BPaxyBaHHS MPOCTOPOBOI HEOAHOPIAHOCTI MOMIKOKEHb, BIIMIHHOCTEH y
MIPUPOIHO-PECYPCHOMY TIOTEHITIalli TPOMaZ Ta iX (iHAHCOBHX MOXKIIMBOCTEH IIOI0 pearizalii Big0yIoBUNX 3aXOIiB.

OUiHKY CIPOMOXXHOCTI TEPHTOPiAIbHOI TPOMaJN YH OKPEMOr0 3eMIICKOPUCTYBAHHS 10 BiTHOBJICHHS JNOLIJIBHO
BU3HAYATH IIUIIXOM 3iCTaBJICHHS 3MiH CTaHy 3€MEJIbHO-PECYPCHOr0 NOTEHIIaNy Ta PiBHS MOIIKOKEHb, 10 CIPHYMHH-
T 1i 3MiHH. SIK iIHTerpaybHUN OKa3HUK IPOMOHYETHCS BUKOPUCTOBYBATH 1HAEKC CTIHKOCTI (Icm), sIkMi BU3HAYAETHCS
3a (hOpMYJIOHO:

Iecm = 1- AEcm.3 | AAnas.3,

ne AEcm.3 — BilHOCHa 3MiHa MOKa3HMKA €KOJIOTIYHOT CTa01ILHOCTI CTaHy €KOCHCTEMH 3€MJIEKOPHCTYBAHHS
AAnae.3 — BiTHOCHA 3MiHA PIBHSI aHTPOIIOICHHOT'O HABAHTAXKCHHS Ha €KOCUCTEMY 3eMJICKOPHCTYBaHHs [6].

Tepuropist BBaXKa€ThCsl BiTHOBJIIOBAHOIO, SIKIIIO 3HAYCHHS iHIEKCY /cm HaOMIKaeThes 10 OAMHHMII, TOOTO BTPATH
MOTEHIIAJTy € MEHIIMMH 332 MacIITad ITOIIKO/PKEHHS Ta MOXXYTh OyTH KOMIIEHCOBaHI IUITXOM peali3amii KOMIUIEKCY
BiTHOBJIOBAJILHUX 3aXoxiB. SAkmo x AEcm.3 — AAnas.3, 10 Iem — 0, 1€ CBIAYUTH PO KPUTHIHHN CTaH 3eMETbHHUX
peCypCiB Ta HEOOXIAHICTh 3HAYHKMX KAIiTAIOBKIAICHb y BiTHOBJICHHS. [IOIIIBHICTh BUKOPUCTAHHS TaKOTO MMOKa3HUKA
NOJIATae Y MOKIMBOCTI TIOPIBHSIHHS PI3HUX TEPUTOPI Mixk cOO0I0, paH)KyBaHHS IPOMaJl 3a piBHEM NOTpeOH y (iHaHCy-
BaHHI Ta ()OPMyBaHHs YeProBOCTI peasi3allii IIPOEKTIB BiTHOBICHHS.

AHaJii3 BiJIHOBJIFOBAHOCTI KOHKPETHOTO 3eMJICKOPUCTYBaHHS MOXKE €()EeKTHBHO 3aCTOCOBYBATHUCS JJIsl BU3HAUCH-
Hsl TIPIOPUTETHOCTI (piHAHCYBAHHS, YEProBOCTI PEKyJIbTHBALl, KOHCepBallii 4 peopraHizalii TepuTopii, a Takox s
HOPMYBaHHSI JIOITyCTUMOI'O HAaBaHTa)KEHHS y MICISBOEHHUH nepioj. BBaxkaemo, 10 mpu 1bOMY JOLIBHO BUKOPHCTO-
BYBaTH BiIIOBIIHI MiIXOIH.

[epmmii migXin TPYHTYETHCS HA aHAJi31 3alle)KHOCTI «pPiBEHBb MONIKOIDKCHHS — BapTIiCTh BiTHOBJICHHS», IO
OB’ sI3y€ MacIITabu pyiHHyBaHb SIK BXiJHHH MapameTp i3 BUTpaTaMH Ha BiJHOBJIEHHS SK BHXiIHUM napamerpoMm. [Ipn
JIOCSITHEHH1 KPUTHUYHOI TOYKH IOJAJIBIIE 3pOCTaHHS MNOIIKO/KEHb CIPHYHMHSE HENPOINOpIliiHe 301JIbIICHHS! BApTOCTI
BIZTHOBJICHHSI Ta BTPAT (PYHKIIOHAIEHOCT] TEPUTOPIi.

Hpyruii minxin nependadae BU3HAUYEHHS TPAHUYHOTO PiBHS MOLIKOKEHHS, 3a SIKOTO CHCTEMa 3eMJIEKOPHCTY-
BaHHS IIe 37]aTHA CAMOCTIHHO abo 3a MiHIMaJIbHOI MIATPUMKH MTOBEPHYTHCS 0 MPOAYKTUBHOTO CTaHy. SIKIIO piBeHb
MOIIKO/DKEHHSI HIDKYMH 32 KpUTHYHKH, MOTpeda y BUTPATax € JIOKAIBHO Ta 0OMEXKEHOIO.

Tpers rpyna MeTOIB BUXOJHTH i3 TOTO, 1110 HOPMATHBU BiJHOBJICHHS MAarOTh BU3HAYATHUCS MEXaMH JOIYCTHU-
MHX 3MiH ITapaMeTpiB 3eMeIbHUX PECYPCiB, 3a IKUX HE BTPAYAETHCA iX EKOHOMIUHA, €KOJIOTIUHA Ta coIliajibHa (QYHKIII-
OHANBHICT. 30KpeMa, JIOMYCTUMUM MOJKE BBaXKATUCS TAKHI PIBEHb 3HMKEHHS MPOAYKTHBHOCTI 3eMelib, SIKMI HE mepe-
Burrye 20% BiJ JOBOEHHOTO CTaHy. BogHOUYAc py BH3HAYEHHI BapTOCTI BiTHOBJICHHS JOIIIBHO BPaXOBYBATH HE JIHIIE
IpsIMi BUTPATH Ha PEKyJIbTHBALlIIO, a i BTpaTH MaiOyTHIX JOXO/IB BiJl BAKOPUCTAHHS 3€Mellb, HEOOTPUMAaHI 110JJaTKO-
Bi HaJIXO/PKEHHS T BUTPATH Ha €KOJIOTIYHUI MOHITOPHUHT.
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CTyniHb BiJIHOBIIOBAHOCTI TEPUTOPIH MMOB’SA3y€ThCA 13 BEIIMUMHOIO PE3EPBY BiZHOBJIEHHS, 1110 OLIHIOETHCS SIK Pi-
3HHIS MDK TOTOYHMM CTaHOM 3€MEJbHO-PECYpCHOTO NOTEHMIaly Ta IPAHMYHO TOIYCTHMHM CTaHOM, ITCJIS SKOTO Te-
pUTODIs BTpadae 30aTHICTH 1O CAMOBiTHOBICHHA. I IIbOTO BUKOPHCTOBYIOTHCS ITOKA3HUKH JIETPaJlOBAHOCT] 3e€Meb,
3a0pyAHEHHS, TOPYIICHHS iHQPACTPYKTYPH, BTPATH POAIOYOCTI IPYHTIB, 3HIKCHHS YPOXKAMHOCTI Ta EKOHOMIYHOI ede-
KTUBHOCTI 3€MIJIEKOPUCTYBaHHA. Ba)kJIMBHM IONMOBHEHHSIM € 3aCTOCYBaHHS TeOiH(POpPMAaLifHUX TEXHOJOTIH, TUCTaH-
LifHOTO 30HIYBaHHS 3eMIIi Ta KaJacTPOBHX JaHUX, IO 3a0e3ledye ONepaTuBHICTh OIIHIOBAHHS Ta IMPOCTOPOBY TOY-
HICTh Pe3yJbTaTIB.

VY cBOIO Yepry, Npu LEOMY JIOLUIFHO BUOKPEMHUTH YOTUPU 30HU CTaHy TEPUTOPIaIbHUX I'POMaJ Ta 3€MIICKOPHUC-
TyBaHb y ITICJISIBOEHHUH Nepioa:

* 30Ha HOPMH — TEPUTOPIT 3 HE3HAUHMMHU TTOIIKODKEHHAMH, 110 31aTHI (YHKIIOHYBATH Ta BiJHOBIIIOBATHCS 0e3
ICTOTHHUX KalliTaJIOBKJIaICHb;

* 30Ha PU3MKY — TEPUTOPIi 3 YACTKOBUMHU HOPYIICHHSIMH 3€MEIbHO-PECYPCHOTO MOTEHIIATY, /1€ BiJHOBJICHHS
MOXKJIMBE 32 YMOBH peaizallil JOKIbHUX MPHUPOI00XOPOHHHX Ta IHPPACTPYKTYPHHUX 3aXO/IiB;

* 30HA KPHU3U — TEPUTOPIi 31 3HAUHUMH TIOIIKOKCHHIMH, IS IKUX HEO0OXiTHI KOMITICKCHI 3eMJICBIOPSIHI, pe-
KyJbTUBAIIi}HI Ta IHBECTHLINHHI IPOTpaMH BiTHOBJIICHHS;

* 30HA JIUXAa — TEPUTOPIi 3 Maike HE3BOPOTHUMH PYHHYBaHHAMH 3eMEIFHUX PECYpCiB Ta iHPPACTPYKTypH, Je
moTpiOHa MoBHA TpaHCHOPMAIIis CHCTEMH 3eMIICKOPICTYBaHHS a00 TOBrOCTPOKOBA KOHCEPBAIIis.

Mesxi IMX 30H BCTAaHOBJIFOIOTHCS 3aJICHKHO BiJl YACTKHU JIETPAJOBAaHUX, 3a0pYAHCHUX, 3aMiHOBaHHUX Y1 HEIPHIAT-
HUX JI0 BAKOPHUCTAHHS 3eMellb, 2 TAKOX BiJl OPIEHTOBHOI BapTOCTI iX BimHOBIEeHHs. Hanpukian, 10 30HM HOPMU MOXKYTh
HAJICXKATH TEPUTOPIi 3 MOMIKOPKEHHIM 10 5% rurom, 10 30HA pu3uky — 5-20%, 1o 30uu kpusu — 20-50%, a moHas
50% — 10 30HH EKOJIOTIYHOTO Ta EKOHOMIYHOTO JIHXa.

OT1xe, po3poOKa HAYKOBO-IIPHUKJIAJHUX 3acajl OI[iIHKH BapTOCTI BIHOBJICHHS 3€MEIBbHO-PECYPCHOTO MOTCHINATY
TEPUTOPIAILHUX TPOMaJL Ta 3eMJIEKOPUCTYBaHb Y MICIIBOEHHHUHN TEpiosl € HEeOOXiTHO0 MepeyMOBOIO Uil (OPMYBaHHS
e(eKTUBHOT ep>KaBHOT Ta MICIIEBOI MOJITHKH BiIOyA0OBH. 3alpONOHOBaHI MiIX0IU Aal0Th MOXIIHBICTE OOIPYHTOBAHO
BHM3HAYATH MacIITaOW BTpAT, IPIOPUTETHICTD BiTHOBIIOBAFHUX 3aXOMiB, 00CATH (piHAHCYBAHHS Ta HAIPSIMH palliOHa-
JBFHOTO BUKOPHCTAHHS 3eMEIBHHUX PECypcCiB, 3a0e3medytodun OasaHC MiX €KOJOTIYHOI, eKOHOMIYHOIO W COIiaJbHOIO
CKJIAIOBUMH CTAJIOTO PO3BUTKY TEPHTOPIH.
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YIOCKOHAJEHHS BIOTEXHIYHUX 3AXO/IB Y CHCTEMI CTAJIOTO
BEJIEHHSI MUCJIMBCHKOI'O TOCITIOJIAPCTBA 3BEHUT OPOJICHEKOI'O
HAJUIICHULITBA
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te-mail: svitkl@ukr.net 2e-mail: ichemerys@ukr.net

B yMoBax 3pocTarodoro aHTPOIIOTEHHOT'O HaBaHTaKEHHS Ha MUCIHUBCHKI YT BasKIMBOTO 3Ha4YEHHs HaOyBae
BIIPOBA/KCHHA KOMITICKCY OIOTEXHIYHHMX 3aXOJiB, SKi € MEBHM IHCTPYMEHTOM IIiABHIICHHS S(PEKTHBHOCTI BEICHHS
MHCIHBCHKOTO TOCTIONAPCTBA. [X 3aCTOCYBAaHHS CHpHsA€ He JHUIIe 30epekeHH0, a # cTabinizamii Ta 36i1pmeHH0 UnCce-
JBHOCTI OCHOBHHUX BHIIB MHCIHBCHKOI (hayHH, MiITPUMAHHIO ONTHMAIBHOI IIUTBHOCTI MOIYJAIiN Ta MOKpaIIeHHIO
yMOB icHyBaHHsA TBapuH. Came CHCTeMHE HpPOBEICHHS Oi0TEXHIYHMX 3aXOJiB 3a0e3redye MOKIMBICTh MIATPHAMAaHHS
BHCOKOI YHCENBHOCTI TUKHX TBAPHH y MEXKaX MHUCIHUBCHKHX TOCHOAAPCTB CIIOPTHBHOTO Ta PEKPEalifHOTO CIIpSIMyBaH-
Hsl. MUCIIMBCBKE T'OCIIOIAPCTBO € BAXKIMBOIO CKJIAJJOBOI0 CUCTEMH PalliOHATBHOTO MPUPOJIOKOPUCTYBAaHHS Ta OJHHUM i3
MPOBITHUX BUJIB CIIELIaJIbHOTO BUKOPUCTAHHS PECYPCiB TBAPHMHHOTO CBiTY. BOHO cnpsiMoBaHe Ha 3abe3neueHHs roc-
MOJIAPCHKUX, PEKpealiiiHnX, eKOJOTIYHNX Ta COLaJbHUX MOTPe0 HACENIeHHS HIISIXOM PEryJbOBaHOI'O BUKOPHUCTAHHS
MUCIHBCHKOT (haynu [1, 2]. MeToro ocmipKeHHs € 00IpyHTYBaHHS ONTHMAIbHUX TTOKa3HUKIB YHCEIBLHOCTI Ta IIIIBHO-
CT1 OCHOBHHMX BH/IB MHCJIMBCHKHX TBapHH Y JIICOBUX YTIIsX 3BEHUIOPOJICHKOTO HA/UTICHUITBA, & TAKOXK aHaJi3 0co0-
JIMBOCTEH BIPOBA/KEHHS OI0OTEXHIYHUX 3aXO0/iB, CIPSIMOBAHUX HA Ii/IBUILEHHS MIPOIYKTUBHOCTI, BIITBOPEHHS Ta 30e-
PEKEHHS] MUCITUBCHKO] (hayHH.

MucnuBCchKi  yrigas 3BEHHUTOPOICHKOTO HAUTICHUITBA XapaKTEPH3YIOTHCS CHPHUATIMBUMH  HPHUPOJHO-
KIIMaTHYHAMH T2 KOPMOBUMH YMOBaMH UISl BEICHHS MUCIMBCHKOTO TOCIOAAPCTBA MO0 KO3yl €BpONeHChKOI, Kaba-
Ha JIKOTO, 3ailf-pycaka Ta BOAOIUIABHOI MUIMHH. Y 3B 3Ky 3 IMM OCOOJIMBY yBary HEOOXiTHO NPHUIUIATH OpraHizamii
Ta CBOEYACHOMY IIPOBEACHHIO O10TEXHIYHUX 3aXO[IiB, CHPSMOBAaHMX Ha MiATPUMAHHS YHCEIBHOCTI MHUCINBCHKHX TBa-
PHH Ha ONTHMaJbHOMY PiBHI Ta 30epeKeHHS X PecypCHOTr0 MOTEHIlialy. BUKiIafaHHS KOPMIB Yy POKH 3 THIIOBUMH KJIi-
MaTHYHUMH YMOBaMH JIOLILHO NPOBOIUTH HANIPUKIHII 3MMOBOTO MEPIOJly Ta Ha II0YaTKy BECHH, KOJIM TIPHUPOIHA KOP-
MoBa 0a3a € HailOlbII 0OMexeHO!0. Y pa3i BUHMKHEHHS! eKCTPEMalIbHUX MOTOJIHUX SIBUIL, 30KpeMa 3Ha4HUX CHirora-
JIiB, YTBOPEHHS JIbOJOBOI KIPKHM YW TPUBAIMX MOPO3iB, MiATOIBII0 MHUCINBCHKHX TBApUH HEOOXIIHO OpraHizoByBaTH
OIepaTHBHO, OJpa3y MiCisl MOTIPLUICHHS MOTOJAHUX YMOB, IIO CHPUSITHME 3HMKEHHIO 3MIMOBOI CMEPTHOCTI Ta MiITpH-
MaHHIO (hi310JIOTIYHOTO CTaHy MOMYJISILii. 3BEHUrOPOAChKE HAIICHUIITBO € TOCTIHHMM KOPHCTYBaueM MHCIMBCHKUX
YTiZib Ta BOJO/i€ HEOOXIHUM KaJIpOBUM MOTEHIIAIOM st €DEKTHBHOIO BEICHHS 1 MOAAJBIIOT0 PO3BUTKY MUCIHBCH-
KOTO TOCIIOapcTBa. Y TOCHOJAPCTBI peaizyeThcss KOMIUICKC OpraHi3aliifHO-TOCIIONAPCHKAX 1 010TEXHIYHHX 3aXO0JiB,
CHPSIMOBaHMX Ha TOKPAIIEHHS YMOB iCHYBaHHS MHCJIMBCBHKOI (hayHH, MiJBUIIEHHS PiBHA ii OXOPOHH Ta 3a0e3neyeHHs
CTaOIIBHOTO BiATBOPEHHS HNOMYJIALI MUCITMBCEKUX TBapuH. OCHOBHOIO METOIO 3a3HAYEHUX 3aXO/(iB € ONTHUMI3aIlisl YH-
CENIHOCTI OCHOBHMX BH[iB MUCIIMBCHKOI (payHH Ta CTBOPEHHS CIPHATIMBUX YMOB JUIS iX ICHyBaHHS W BIATBOPEHHS.
OxopoHa MHUCIIUBCHKHX YTiJIb 3/1IHCHIOETECS ETEPCHKOI0 CITyk0010 3BEHUTOPOJCHEKOTO Ha/UTiICHUIITBA, MPAL[iBHUKHU SKOT
CHUCTEMaTHYHO TPOBOJISITH PEHJIOBI EPEBIPKH 3 METOIO BHSIBJICHHS MOPYLICHb MPABHJI TIOJIIOBaHHS, ()aKTiB HE3aKOHHO-
ro J00yBaHHS MHUCJIMBCHKMX TBapHH Ta IHIIUX MPOSBIB OpakoHbEpPCTBA. 3HAYHA yBara NPUALIIETHCS KOHTPOIIIO 33 J10-
TPUMAaHHSIM BHUMOT MPUPOJIOOXOPOHHOTO Ta MHUCIIMBCHKOTO 3aKOHOJIABCTBA B MEPioJ] NMPOBe/IeHHs nojtoBansb. [1lopiuHo
HIAPUEMCTBOM Iepei0ayaroThest (PiHAHCOBI BUTPATH HA IPOBEACHHS 3aXO0/IiB 13 OXOPOHH, BIITBOPEHHSI Ta 30epEeIKEHHS
MHCIIUBCHKOT (payHH, M0 3AIHCHIOIOTHCS BIAMOBIAHO 10 BUMOT 3akoHy YKpaiHu «IIpo MHUCIHMBCHKE TOCIOAAPCTBO Ta
moJTFoBaHHs» Ta 3akoHy Ykpainu «[Ipo TBapuHHUH CBITY. Peamizallis Takux 3aX0/(iB CIIPHsIE MiATPUMAaHHIO €KOJOTTYHOT
piBHOBaru MHUCJIMBCHKHX YyTiib, 30€pekeHHI0 0i0pi3HOMAHITTS Ta MiABHUIIEHHIO €PEKTUBHOCTI BEJECHHS MHCIMBCHKOTO
rocrojapcTBa. MHUCIMBCBKI yrifs 3BEHUTOPOACHKOT0 HA/UTICHUITBA XapaKTepU3YIOThCS CIPUATIUBUMHU MPUPOJHO-
KJIIMaTHYHAMH Ta KOPMOBHMH YMOBaMH JUIsl BE/ICHHSI MUCIMBCHKOT'O TOCIIOIAPCTBA, 30KPEMa 111010 KO3YJIi €BpOIeHCh-
Koi, kabaHa JTMKOTro, 3aiisi-pycaka Ta BoAOIUIaBHOI AnunHKU. HasiBHa cTpykTypa yrinb 3a0e3nedye JOCTaTHIO KOPMOBY
0azy, 3aXMCHI yMOBH Ta BiANOBIZHI CTalliaJIbHI 0COOIMBOCTI JUI iICHYBaHHS I BIITBOPEHHS OCHOBHUX BHJIIB MHUCIINBCH-
Kol (payHH. 3 METOIO MiATPUMAaHHS YHUCEIHHOCTI MUCIMBCHKUX TBAapUH HA ONTHMAIBEHOMY piBHI OCOOJHMBY yBary HeoO-
X1THO IPHUIIIATH BOPOBAKEHHIO KOMIUIEKCY OI0TEXHIYHMX 3aXO0/iB, CIPSIMOBAHUX Ha 30€pE)KEHHS Ta BIITBOPEHHS pe-
CypCiB MUCIHMBCHKOT QayHu. BakiiiBe 3HaYeHHS MArOTh OpraHi3ailis MiaroAiBiIi, CTBOPEHHS KOPMOBHX TOJiB, 00Jarl-
TyBaHHS COJIOHIIIB, MIATPHUMAHHS HAJIC)KHOTO CAHITAPHOTO CTAaHY YTigh Ta 3a0€3MEeYeHHSI OXOPOHU TBAPHH y HECIIPHAT-
JUBI TIepioau poKy. Y POKH 3 THIOBHMH KITIMaTHYHUMH YMOBAaMH BUKJIAaHHS KOPMIB JOIITEHO MIPOBOANUTH HAIIPHUKIH-
Il 3MMOBOTO MEPiOAy Ta HA MMOYATKy BECHH, KOJH MPHUPOIHA KOPMOBaA 0a3a € HAWOUIBII BICHAKEHO0. Y TEPioan eKCT-
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pEeMalbHUX MOTOJHUX YMOB, 30KpeMa Iicis 3HAYHHMX CHITOMNaiB, YTBOPEHHS JIbOJIOBOI KIpKH a00 TPHBAINX MOpO3iB,
MIPOBEJIEHHST OI0TEXHIYHUX 3aXOJiB HEOOXiHO OpPraHi30ByBaTH HeBiakiaaHo. CBO€YacHA MiATOMIBIS Ta IMiATPUMAaHHS
KOPMOBOi JOCTYIMHOCTI CHPHUSIOTH 3HIDKEHHIO 3MMOBOi CMEPTHOCTI TBapHH, IMMOKPALICHHIO iX (pi3ionoriyHoTrO CTaHy Ta
30epeXECHHIO CTa0UTFHOCTI MOMYJISIiA Y MeXaX MUCIUBCBKUX YTib.

OTxe, pe3ysbTaTH MPOBEICHUX JOCIIKEHb CBIIYaTh PO JTOCTaTHHO BHCOKHM PiBEHb OpraHi3aIlil Ta iHTCeHCHB-
HOCTI BEJICHHSI MHCIIUBCBKOTO TOCHOAPCTBA B MEXaX 3BEHUTOPOJICHKOr0 HaUTICHUITBA. ['0CIIONapCTBO XapaKTepH3y-
€TbCSI €(PEKTHBHOIO CHCTEMOIO YIIPABIiHHSA MUCIMBCHKHMH YTiJIJIIMHU, PAlliOHAIBHAM BUKOPUCTaHHIM NPUPOJHUX pe-
CYpCIB Ta IOTPUMAaHHSM MPUHIMIIB CTAIOr0 MPUPOJIOKOPUCTYBAHHS. Y HaUTICHUITBI CHCTEMAaTHYHO TPOBOJSATHCS 00-
JIIKKA 9UCENBHOCTI MUCIUBCHKOI (hayHH, 3AIMCHIOIOTHCS 3aXOAM 3 OXOPOHH, MiJArOMIBII Ta BIATBOPCHHS MHCIMBCHKHX
TBapyWH, & TaKOX BIIPOBAPKYEThCS KOMIUIEKC OIOTEXHIYHUX 3aXOMIB, CIPSIMOBAHUX Ha MOKPAIEHHS YMOB iCHYBaHHS
JIMKHX TBapHMH Ta IiATPUMaHHs CTaOLIBHOCTI X MOMyJsinii. 3HaYHA yBara NPUALISETHCS OXOPOHI MUCIMBCHKUX YTiJIb
BiZl OpaKOHBbEPCTBA, PEryJIOBaHHIO aHTPOIIOTEHHOI'0 HAaBaHTAKEHHS Ta 30€peXEeHHIO KOPMOBOi 0a3u. 3BEeHUTOPOJICHKE
HaJUTICHULITBO MOXKE CIIyT'YBaTH HMPHUKIIAJOM E€KOJIOTTYHO OPi€EHTOBAHOTO MiJXOYy JI0 BEICHHSI MUCIMBCHKOTO TOCIONap-
CTBa, OCKUTBKH BIIPOBAPKYBaHi 3aX0I1 3a0€3MeUy0oTh 30epekeHHs O10pi3HOMAHITTS, IIOKPAIICHHS IKICHOTO CTaHy MHU-
CIIMBCHKHUX YTifb Ta MIATPAMAaHHS ONTHUMAJIHOI YHUCETHHOCTI OCHOBHHX BHIB MHCIHBCHKOI (ayHu. Takuid mimgxinm
cipusie GOpMyBaHHIO €KOJIOTIYHO 30alaHCOBaHOI MOJEIi MUCIMBCHKOTO TOCHOJApIOBaHHS Ta MOXKe OYTH peKOMEH[IO-
BaHUI TSI TPAKTHYHOTO BIIPOBAKEHHS B 1HIIUX perioHax YKpaiHu. 3a MiICyMKaMu OOHITYBaHHS MHCIHUBCBKUX YTiIb
BCTAHOBJICHO, IO NEpeBa’kKHA YAaCTHHA TEPHUTOPIi XapaKTepPH3YETHCSI BUCOKUM PiBHEM NPOIYKTHBHOCTI: O61m3bpK0 60 %
yriap Hanexath a0 I ta Il xnaciB 6oniteTy. Lle cBiTUnTH NpO CHPHUATIMBI MPUPOIHO-KIIMAaTHYHI, KOPMOBI Ta 3aXHCHI
YMOBH JJIsl iCHYBaHHSI OCHOBHHX BH[IIB MUCJIMBCHKHX TBapHUH, a TAKOX MiATBEPKY€ €(DEKTHBHICT BEACHHS MUCIHBCh-
KOT'0 TOCIIOJIapCTBA B MEKaX HaJTICHUIITBA.
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VY cydacHHMX yMOBax J00aJbHUX KIIMaTHYHUX TpaHcdopMaliii, IHTEHCUBHOTO aHTPOIIOTCHHOTO HaBAaHTAXKEHHS
Ta Jerpajamii IpUpOIHUX pecypciB 0coOIMBOTO 3HAUYEeHHS HaOyBae mpoOireMa 30epekeHHS Ta BiTHOBIICHHS JIICOBHX
exocucreM. Jlicu € omHUM i3 HaBaKIMBIIINX KOMIIOHEHTIB MPHPOTHOTO CEPEAOBHUINa, IO 3a0€31eUyI0Th CTa0IbHICTh
6iocdepu, miATpUMaHHA €KOJOTIYHOI piBHOBaru Ta (pOpMyBaHHS CIPUATINBAX YMOB JJIS )KATTEMISIIHHOCTI HACEICHHS.
VY xoHTekcTi peamizamii L{izei ctamoro po3BUTKY 0COOIMBOI aKTyalbHOCTI HA0YBae TOCIiKeHHS Oy(hepHUX BIACTHBO-
CTEl JIICOBMX €KOCHCTEM, SIKi BU3HAYAIOTh iX 3/aTHICTH IOM SKIIyBaTH HETATWBHHUH BIUIMB IPHPOIHUX 1 aHTPOIIOTEH-
HUX YMHHUKIB, 320€311euyBaTH aJalTalliio 0 KIIMaTHYHUX 3MIH Ta MiITPUMYBATH €KOJIOT1YHY CTIHKICTh TEPUTOPIH.

BydepHi B1acTHBOCTI JIICOBMX €KOCHUCTEM MPOSBISIIOTHCS Y 3[aTHOCTI JIICOBHX HACA/KEHb PETYIIIOBATH BOJHUIMA
OanaHc, 3MEHIIYBaTH €po3iiHi MpOoLECcH, aKyMyJIIOBaTH BYTJelb, OYMIIYBaTH aTMoc(epHe MOBITPs Ta MiATPUMYBaTH
010pi3HOMAaHITTS. 3aBASKH CKJIAaHIA CTPYKTYpPi Ta BUCOKOMY PiBHIO 010JIOTIYHOI MPOJYKTUBHOCTI JIiCH BUKOHYIOTH (y-
HKIIIO TIPUPOAHOTO Oap’epa, SIKMH MOM’SKIIy€ BIUIMB HECIPHATINBUX €KOJOTIYHUX YMHHUKIB. OCOOIMBO BAXKIMBOIO €
POJIb JICIB y peryJroBaHHI KIIIMaTHYHKUX TPOLECIB, OCKIILKA BOHU BUCTYNAIOTh OJJHUM 13 OCHOBHHX NPHPOJHUX pe3ep-
ByapiB MOTJIMHAHHS BYTJICKHCIIOTO Ta3y Ta 3HWKEHHS KOHIICHTpallii HapHUKOBHX Ira3iB y aTMocdepi.

3MiHa KJIIMaTy CYNpPOBOIKYETHCS 3POCTAaHHAM CEPEAHBOPIUHOI TEeMIIEpaTypH MOBITPS, 30LTBIIEHHSAM YacTOTH
MoCyX, MaBOJKIB, OYpeBiiB Ta IHIINX HEOC3NMEUHNX MPHUPOJHHUX SBUMI. Y TaKUX yMoBax OydepHi QpyHKIIT TiCOBUX eKo-
cucTeM HaOyBalOTh CTPATETIYHOTO 3HAYEHHS A 3a0e3NeUeHHs eKOJIOTIUHOT Oe3MeKn Ta ajanTamnii MpUpOAHOTO cepe-
JTOBHIIA A0 HOBHUX KIIMaTHYHUX YMOB. JIiCOBI Haca/KCHHS CIIPHSIOTH CTA01i3aIli MiKpOKIIIMATY, PETYIIOBAaHHIO TEM-
MePaTypPHOTO PEKUMY, MiTBUIIECHHIO BOJIOTOCTI IMOBITPS Ta 3MEHIIICHHIO PU3HUKIB Aerpanamnii rpyHTiB. Oco0IHUBY poib y
LLOMY IPOIIEC] BIAIrParOTh 3aXHCHI JIICH, TPUOEPEkKHI JIICOBI CMYTH Ta BOJOOXOPOHHI HacaKeHHs, sIKi 3a0e31euyoTh
MITPUMAaHHSI T1IPOJIOTIYHOTO PEXKUMY TEPUTOPIH Ta 3a1100iraloTh PO3BUTKY €pO3iHHHUX MPOLECIB.

OnHi€ro 3 KII0OYOBUX (YHKIIH JICOBUX €KOCUCTEM € PEryJIIOBaHHS BOJAHOTO pexxuMy. Jlicu 31aTHI akyMyItoBaTu
3Ha4yHi 00CsIru aTMOc(epHHUX OmajiB, 3a0e3neuyBaTy MOCTYIIOBE HAIXOMKCHHS BOIU 0 BOJHHX 00’ €KTIB Ta 3MCHIILY-
BaTH MOBEpXHEBUH CTik. Lle cnpusie nonepe/pkeHHIO MaBOJKIB, 3aMyJICHHSI PIYOK Ta BUCHA)XEHHS BOJHHUX PECYPCIB y
MOCYUUIHBI nepionu. JIiCOBI €eKOCHCTEMH TaKOXX BUKOHYIOTh BOXJIMBY IPYHTO3aXHCHY (YHKIIiIO, OCKUIBKM KOpEHEBa
crcTeMa AepeB 3aKpIILIIOe IPYHT 1 3MEHIIy€e PU3NKHU BOAHOI Ta BITPOBOI epo3ii. Y cydacHHMX yMOBax JieTrpajarlii 3eMenb
Oy(epHi BIACTHBOCTI JICIB € OJJHIM i3 TOJIOBHUX YHHHHKIB ITiITPUMAHHS €KOJIOTIYHOI CTIHKOCTI arponanamadris.

VY cucremi peanizamii Llime#t cramoro po3BuTKy OydepHi BIACTHBOCTI JIICOBHX EKOCHCTEM O€3IOCepeIHbO
moB’si3aHi 13 mocsrHeHHAM L[CP 13 «bopoth0a 3i 3miHOO KimiMaty», LICP 15 «3axucT Ta BiTHOBICHHS €KOCHUCTEM CY-
mri», a Takox LICP 6 «Uucra Boza Ta HaexHi caHiTapHI yMOBI». JIicH BiAIrpaloTh KIFOUOBY POJIb y 3a0e3MedeHH] eKo-
JIOT1YHOT CcTablIBHOCTI TEPUTOPIH, MOKpAIIeHH] SKOCTI aTMOC(EPHOro MOBITPs, 30epeKEeHH] BOJHUX PECYpCiB Ta Mij-
TPUMaHHI CIIPHUATIMBUX YMOB JJIsl )KUTTENISUIBHOCTI HaceneHHs. KpiM TOro, eKoCHCTEMHI MOCIYTH JIICIB MAlOTh BaXKJIH-
B€ COI[iaJIbHO-eKOHOMIUHE 3HAYEHHSI, OCKUILKU CIIPHUSIOTh PO3BUTKY PEKpealliifHOl AisIIbHOCTI, 30€peKEHHIO TIPUPOIHOT
CHAIIMHYU Ta [IiABUILEHHIO SIKOCTI )KUTTSA HACEJIIEHHS.

B yMoBax BOEHHOro BIUIMBY Ha JOBKULIS YKpaiHu npoGiema 30epexeHHs OypepHuX BIACTUBOCTEH JiCOBHX
ekocucTeM HabyBae 0co0IMBOTO 3HAa4YCHHS. PyliiHyBaHHS JIICOBHX MAacHBIB, MOXKeXi, 3a0pyAHEHHS TEpPUTOPIH Ta TOpPY-
LIEHHS [TPUPOIHUX JIaHIIAa(TIB MPU3BOJIATH O BTPATH €KOJIOTTYHOI CTIHKOCTI PETiOHIB Ta MOCHJICHHS! HETATUBHUX Ha-
CHIAKIB KJIIMAaTHYHMX 3MiH. BiTHOBJICHHS JIICOBHX €KOCHCTEM MOBHMHHO 31HCHIOBATHCS HA OCHOBI NPHUHIMIIIB CTAJIOT0
MIPUPOJIOKOPUCTYBAHHS, EKOCHCTEMHOTO ITiIXOAY Ta IHTETPOBAHOTO YIPABIIiHHS IPUPOAHUMH PECYPCaMH.

OnHMM 13 TIEPCIEKTHUBHUX HAIIPSIMIB MiJBHIIEHHS Oy(QepHOi 3/1aTHOCTI JIICIB € BIPOBAPKEHHS CYYaCHUX METOIIB
MOHITOPHHTY Ta IPOCTOPOBOTO aHalizy. BukopucTaHHs reoiH(opMaIiifHuX CHCTEM, JUCTAaHLIHOTO 30HIyBaHHS 3eMili
Ta MaTEMaTHYHOTO MOJIEJIFOBAHHS JI03BOJISIE OLIHIOBATH CTaH JIICOBUX €KOCHCTEM, BU3HAYATH PIBEHb aHTPOIIOTCHHOI'O Ha-
BaHTKCHHS Ta MPOTHO3YBATH MOMIIMBI 3MIHU TIPUPOJIHOTO cepeoBHiia. Lle cTBOpIOE HAayKOBY OCHOBY st (hOPMyBaHHS
e(heKTUBHOI CHCTEMH YIPABIiHHS JIICOBUMHU PECYpPCaMHU Ta PO3POOIIEHHS 3aX0/IiB alanTallii 10 KIIMaTHYHUX 3MiH.

BaxxmBum HanpsMoM 3a0e3nedeHHs 0y pepHOCTi JTiCOBUX €KOCHCTEM € CTBOPEHHS 3aXMCHHUX JIICOBUX CMYT, PO-
3MIUPEHHS MPUPOIOOXOPOHHUX TEPUTOPiH, BITHOBICHHS IETPaIOBAHMX JIICIB Ta (POPMYBaHHS €KOJIOTIYHIX KOPUIOPIB.
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Peanizanis Takux 3aX0J(iB CIPUATHME MiIBUIICHHIO CKOJIOTIYHOT CTIHKOCTI TEPUTOPIid, 30epeKEHHIO IPUPOTHUX PECyp-
CiB Ta 3MEHILICHHIO PU3UKIB BHHUKHEHHS €KOJOTIYHUX KPU30BHX SBUIII.

Takum ymHOM, OydepHi BIACTHBOCTI JICOBHX E€KOCHCTEM € BaXKIMBHM YMHHHKOM 3a0e3MedeHHs eKOJIOTiYHOT
Gesneky, afanTalii 10 KTiMaTHYHKUX 3MiH Ta peanisamii L{ineif cTanoro po3suTKy. Ix 36epekeHHs Ta BiTHOBIEHHS TO-
BHHHI CTaTH OJHUM i3 MPIOPUTETHUX HANPAMIB €KOJIOTIYHOI MOMiTHKH YKpaiau. EdexTiBHE ynpaBIiHHS JICOBUMH pe-
CypcaMy, BIPOBAJDKEHHS €KOCHCTEMHOTO IiIXOLY Ta PO3BHTOK IPHPOTOOXOPOHHOI iHPPACTPYKTYpH CHPHUSITHMYTh
(hopMyBaHHIO CTIHKHX MPUPOIHUX CUCTEM i 3a0e3MeUeHHIO 30aJJaHCOBAaHOTO PO3BUTKY JEPIKaBH.
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BUKOPUCTAHHSA ANEMONE SYLVESTRIS L. Y ®ITOHEHOKOMITIO3UIIAX
MICBKOI'O O3EJIEHEHHSA

IKJIMMEHKO Irop,
’KUPUJIBYYK Karepuna

Cymcoxuil Hayionanvrull azpapuutl yrieepcumem, m. Cymu, Ykpaina,
te-mail: akadem.publik.info@gmail.com, 2ekaterinakir2017@gmail.com

CyuacHi miIXoau 0 03eJICHEHHS MICBKHX TEPHUTOpiil Menaini Oinblne opieHTOBaHI Ha BUKOPHUCTaHHS abOpHUTeH-
HUX BHJIB POCIINH, 3MaTHUX ()OPMYBATH CTiHKi (DiTOICHOKOMILIEKCH 3 MiHIMaJIbHUIMH BUTpaTaMH Ha jorisia. B ymosax
ypOaHi30BaHOTO CepelloBUINAa OCOOIMBOrO 3Ha4YeHHS HAOyBalOTh BUAHM, LIO MOEAHYIOTh JEKOPATHBHICTH i3 BHCOKOIO
EKOJIOTiYHO0 TacTuYHicTI0. OIHUM i3 NepCHeKTHBHHUX y LbOMY acrekTi € Anemone sylvestris L. — npeacraBHuK po-
muaM Ranunculaceae, skuil nommpeHnii Ha TepuTopii YKpaiHu Ta BOJHOYAC € PETIOHANBHO PIIKICHUM BUJIOM, IO ITiJ-
Jsirae 0XOpOHi, 30kpeMa Ha Teputopii Cymcbkoi ooacTi [1].

Anemone sylvestris L. — 6acamopiuna mpas’snucma pociuna 3 006pe po3suHeHUM KopeHesuuem, wo 3abesne-
yye gecemamugHe POIMHONCEHHA ma PopmysanHs winteHux Kypmun. Bucoma pocaun cmanogums 20-40 cm. Jlucmxu
npuxopemnesi, 21bOOKo po3ciueHi, 0eKOpaAmugHi NPOMA2OM yCb020 8ecemayitinozo nepiody. Keimxu eenuxi, nooOuHoki,
Oini, 3 NPUEMHUM APOMAMOM, Nepiod YBIMiHHA npunaoae Ha mpagernv—uepgens [2, 6, 8]. Cyuachi docriodcenns niom-
8epodCyIomb, Wo 6ud popmye cmabinbHi nonyaayii y kcepomepmivHux 6iomonax ma 4ymiueo peazye Ha 3MiHU POCTUH-
HO20 NOKPU8Y Ul YMO8 cepedosuLyd, Wjo 8NIUBAE HA 11020 NONYAAYIUHY OuHamiky [5, 7]. Y TPUPOTHIX YMOBaxX BUJ 3pOC-
Ta€ Ha Y3JICCSX, BIIKPUTUX CXHJAX, Y CBITJIMX JicaX Ta CTEMOBUX OioTomax. J[is HROro XapakTepHi CBITJIONIOOHICT,
MOCYXOCTIHKICTh 1 HEBUOArTTUBICTh 10 I'PyHTOBUX yMOB. Halikpalie po3BuBaeThcs Ha 10Ope IpEHOBAaHMX, HOMIPHO 0if-
HHX TPYHTaX, [110 00YMOBIIIO€ HOT0 BUCOKY aJaNTHBHICTH IO YMOB MiChKOTO cepenoBuiia [2].

3 ormsiay Ha EKOJIOTiuHI 0COOJIMBOCTI Ta JeKOpaTHBHI sKOCTi, A. SYIVESIiS € mepcrneKTUBHUM BHIOM JJisl CTBO-
PEHHS NPUPOJIOOPIEHTOBAHUX KBITHHKOBMX KOMIIO3HIH y MeXaxX MicTa. Moro I0IibHO BMKOPHCTOBYBATH y CKIafi
KBITHHKIB MIPUPOJHOTO THITY, €KOJOTIYHUX (HATYPaiCTUYHUX) KOMIIO3HUIIH, CTEMOBUX Ta JYYHUX (ITOLIEHOKOMILIEK-
ciB, a TAKOX TIPU O3€JICHEHHI MAapKOBUX i peKpealiiiiHuX 30H 1 (OpMyBaHHI HAMIIBOPUPOIHUX O3EJICHIOBATIHHUX CHCTEM.
VY mexax M. CyMmu 11eif BUJI aKTHBHO BUKOPHCTOBYETHCS B O3€JICHCHH] TEPUTOPIH, 30KpeMa Ha KI[yMOax Ta B A€KOpaTHu-
BHUX HACA/DKEHHSX, IO MiATBEPIDKYE HOTO aJanTUBHICTH IO ypOaHI30BaHUX YMOB i BHCOKY JIEKOPATHBHY I[iHHICTb.
IMoai6Hi miaxomu 3aCTOCOBYIOTBCS 1 B iHIIMX MicTax, fe A. Sylvestris BUKOpUCTOBY€eThCS SIK A€KOpATUBHUI GaraTopiu-
HUK y TapKax, cajax NpUpOJHOTO THIy Ta MikcOopaepax. lllupoke KyapTHBYBaHHS BHAY B €BpOIIi SK eleMeHTa MpHU-
POIOOPIEHTOBAHOTO O3EJICHEHHS ITIIKPECITIOE HOTO YHIBEPCAIBHICTD 1 MEPCHEKTHBHICTD U CYyYaCHOTO MICBKOTO cepe-
mosuia [3]. Bux 3patHuil opMyBaTH CTabUIBHI [IEHONOMYJIAIIIT, 1110 3a0e3meuye JOBrOTPHBAJIC ICHYBAHHS HACAIKECHb
6e3 HeoOXiTHOCTI YacTOTr0 OHOBJICHHS [4].

V ckiazi ditoneHokomimtekci A. Sylvestris Mmoxe BukoHyBaTH (YHKIII qoMiHaHTa ab0 cy6moMiHaHTa, 0COOH-
BO y BECHSHHU 1epioJl. 3aBJsIKK 34aTHOCTI JI0 KypTHHOYTBOPEHHS, BUJI €(DeKTHBHO (HOPMY€E IPYHTOIIOKPUBHHHI SpYyC i
3abe3rneyuye CTpyKTYpHY LUTICHICTD YIpYyIOBaHHSI.

Bin noOpe moeaHyerbcs 3 IHIIMMH aOOpPHTeHHMMH BHJIaMM, 30KpeMa IpelcTaBHMKamMHu poauH Poaceae,
Asteraceae ta Lamiaceae, 1o 103BOJIsiE CTBOPIOBATH CTilKi 0AraTOBHIOBI KOMIIO3UIIIi 3 BUCOKUM pPiBHEM Oiopi3HOMa-
HiTTA. JIo ocHOBHEX TepeBar A. SYIVestriS y MicbkOMy O3eJieHEeHHI HajIekaTh BUCOKA JIEKOPATUBHICTh Y MEPiOJ [BITIH-
HS, aIaTOBAHICTh JIO MOCYIIIMBHUX i CTPECOBUX YMOB, HEBUOATTUBICTD Y AOTIISAAL, 30aTHICTE IO CaMOIIATPUMAaHHS TI0-
MyJIAIIA, a TAKOX €KOJIOTIYHA JOLUIBHICTh BUKOPHCTAaHHS a0OpPHICHHUX BHIIB, IO CHpHUse 30epekeHHI0 Oiopi3HOMa-
HITTS B MeXax ypOaHi30BaHUX TepUTOpiid. BogHoUac, mompu 3HAYHI MIepeBard, BUKOPHCTAHHS BHIY Mae€ MEBHI oOMe-
JKCHHS: BiH € YyTIMBHUM J0 HAIMIpPHOTO 3BOJIOKEHHS I'PYHTY, MOKE NMPHUTHITYyBaTHCS Yy IIIIHHO 3IMKHYTHX HAcaKeH-
HSX 1 € Bpa3JIMBHM JI0 BUTONTYBAaHHS B 30HaX iHTEHCHBHOTO peKpeamiiHOTO HaBaHTaxeHHA. Lli ¢akTopu HeoOXigHO
BpaxOBYBaTH MPHU NMPOEKTYBaHHI 03€JEHIOBAILHUX 00’ €KTIB.

A. sylvestris € mepcrieKTHBHIM KOMITOHEHTOM (DiTOIIEHOKOMITO3HITIH MICHKOTO O3€JICHEHHS TPUPOTHOTO THITY.
[NoenHaHHS AEKOPAaTUBHUX BIACTUBOCTEH 1 €KOJIOTIYHOT CTIMKOCTI 3abe3meuye HhopMyBaHHS CTaOINBHUX 1 JOBTOBIYHHUX
POCIMHHUX yTPyNOBaHb. BUKOpHCTAaHHS IIFOTO BUAY BiATIOBiZa€ Cy4YaCHUM IPUHIIMIIAM €KOJIOTi3aIlil MiCBKOTO cepero-
BUIIA Ta CHIPUSIE MIIBUIICHHIO PiBHs O10pi3HOMAHITTS B MeXax ypOaHi30BaHUX TEPUTOPIH.
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OYHUIIEHHSA CTTYHHUX BOJ INIAITPUEMCTB K CKJIAJOBA BIITHOBJIEHHSA
EKOCHUCTEM

KOPYHUK Haragis,
BYAEHKOBA Hapnis,
MMUCIHA Oxcana,
PYJAUK Bboraan

Hayionanvuuii ynigepcumem 600H020 2ocnodapcmea ma npupoooxkopucmysauts, m. Piene, Vkpaina,
e-mail:o.i.mysina@nuwm.edu.ua

OunrieHHs CTIYHUX BOJ HiANPHEMCTB € KPUTHIHO BAKJIMBUM €JIEMEHTOM BiJHOBIICHHS €KOCHCTEM, OCKLIBKH
BOHO 3amo0irae MoTparuIsTHHIO 3a0pYAHIOIOUMX PEUYOBHMH y BOJOWMH Ta IPYHTH, 3a0€3MEUyrOud iX NPUIATHICTH IS
€KOJIOTIYHOTO OajnaHcy. BrnpoBamkeHHS Cy4acHHX METOJIB OYMIICHHS € YaCTHHOIO JCPXKaBHOI MOJITHKH YKpalHH,
CIpsSIMOBAHOT HA 3MEHINICHHSI 3a0pyAHCHHSI Ta BIIHOBJICHHS MPUPOIHOTO cepenoBuia. OUHICHHS IPOMUCIOBUX CTOKIB
€ He MPOCTO TeXHIYHUM 3aBIaHHsIM, a KIIOYOBHM IHCTpyMeHTOM peadizauii L{ine cramoro po3surky (LICP) OOH no
2030 poxy. BoHO 1oB’s13y€e eKOHOMIUHE 3pOCTaHHS i JIPHEMCTBA 3 €KOJIOTIYHOIO OE3IEKOI0 PETioHY.

[MignpuemMcTBa 1emrono3Ho-nanepoBoi npomucioBocti (LIIII) ckumaroTh y CTiUHI BOIU IETIONO3HI BOJOKHA I
PO3YMHH OPTaHiYHUX Ta HEOPTaHIYHUX PEYOBHH. 3aralbHUH CTYMiHb 3a0pYIHEHHS TaKMX CTIYHUX BOJ XapaKTepHU3Y-
€ThCS BEIMYUHOIO OiosoriuHoro crioxkuBaHHs kKucHIO (BCK), sike Mmoske gocsratu Bix 5000 /i go 40000 r/n. OuumieHHs
TaKAX CTIYHHUX BOJ XIMIYHAMH pearcHTaMH BKJIFOUA€ BUKOPUCTAHHS PEarcHTIB U KoaryJusimii, Gpruokyrsmii, HeiTpai-
3aIii, OKICHEHHS Ta XIMi9HOTO OCa/PKEHHS IS BUJAICHHS OPTaHIYHUX 3a0pyIHEHB, BAXKKAX METANIB Ta IHIIUX pO3YH-
HeHnX pedoBHH. lIMpoke 3acTocyBaHHA XiMIYHHX METOJIB OYHIICHHS CTIYHHX BOJ 3yMOBIICHE iX BHCOKOIO IIIBHIKIC-
TIO, @ TAKOXK MOXIIUBICTIO X peryiroBanHs [1]. SIk mpaBuiio, npu BBeAEHHI peareHTiB iX CKIIaJOBI YaCTUHH YaCTKOBO
sanumaroThes y Bofi (Bix 90% mo 20%), mio BUKIKKae ii BropuHHe 3a0pyaHenns [3]. [Ipu npoMy 3actocyBaHHs Oara-
TOYKCEJIFHUX PEareHTIB YacTo MiJABUIINYE 3arajlbHUI COJIEBMICT CTOKIB. ToMy B laHili poOOTI IPONMOHYETHCSI OUUILICHHS
criunux Box mianpuemcts L{II1 i3 3acTocyBaHHSIM TOBaPHUX PEArcHTIB, IO MiHIMI3yIOTh BTOPUHHE 3a0pyTHCHHSI.

Bimomi TexHoOTIi ounieHHs cTiyHux Boxa miampuemcts L[], siki 6a3yroThes HAa XIMIYHUX METOAAX Ta BKIO-
4aoTh (ppakiiiiHe KOaryIOBaHHS i3 3aCTOCYBaHHSIM BKa3aHHX TPy peareHTIB [2] HaBe/leH] Ha pUCYHKY. B pesynbraTi
KOaryJIOBaHHS BiIOYBa€ThCs 3HWKEHHS KOHIICHTpamMii rpyOOIUCIIEPCHUX TOMIIIOK, OapBHHKIB, 3MEHIIYETHCS OKHC-
Hicth BCK Ta XCK. 3a meskumMu moka3HUKaMU CTYIIIHb OYHIIEHHS CTIYHUX BOJ 32 JOMOMOTOI0 XIMIYHHUX pEarcHTIB Ie-
PEBUIY€E CTYIIHb OYHIICHHS 0i0JOTIYHUMH METOIAMHU.

OO0’ €exTOM IOCTiIKEHHS OYJIH CTIYHI BOJH MIATIPHEMCTBA [ETFOI03HO-TIAIEPOBOI MTPOMHICIOBOCTI 32 MTOKa3HUKOM
XCK=20800 Mr/m, 1m0 BiTHOCATHCS 0 KOHIICHTPOBAaHUX PO3UYMHIB. B X011 HOCIHIKEHb IPOBOIIIN BU3HAUCHHST HACTY-
nHux napametpiB: pH, Eh, XCK, xoHueHTpalii 3Ba)keHIX PEeYOBUH, XJIOPHUIIB, CyJIb(aTiB, HITPATIB, aMOHIIO Ta TBEp-
JicTh BoJM. BeTaHOBNEHI BUTpATH XIMIYHUX PEareHTiB, a caMe: KOaryJsiHTy, TiIporeH MepoKCHLy, BalHa, sKi 3a0e3re-
YyIOTh KiHLIEBY KOHLIEHTpaIlito 3a nokazHukoM XCK=256 mr/x, mo 3ade3neuye 3araibHuii epexT ounineHHs 98,7% ra
BIJINIOBiJ]a€ YMOBaM HACTYIHOTO 0i0J0TIYHOr0 J00uuIneHHs. [Ipy bOMY BCTAHOBIICHO IMiABHUIICHHS COJCBMICTY TITbKU
Ha 27%, mo Ha 36% MEHIIe B MOPIBHAHHI 3 (PAKIIHHAM KOAryIFOBaHHSM (30UIbIIEHHS coeBMicTy Ha 63%). 3 MeTor0
Mi/IBUILEHHS e(eKTy O4MIIeHHs (Iicisl KoaryJJroBaHH), 110 BiINOBIa€ yMOBaM IOJANBIIOTO INTIHOOKOTo 0i0JI0Ti4HOTO
JTOOYHIIICHHS, pEKOMEHIOBaHE 3aCTOCYBAaHHS XiMIYHHUX PEarcHTIB, sSKi HE BUKIMKAIOTH BTOPUHHE 3a0pyIHEHHS (TIepOK-
cuJ1 BOJHIO, peakiliss DeHTona) i ki 3a0e3medyioTh (KaJbIieB] JIy)KHI peareHTH — pO34HH BaIlHA) YaCTKOBE BHIIAICHHS
aHIOHHOI CKJIAJIOBOi KOAryJSHTY Ta IHIINX HEOPTaHIYHWX KOMIIOHEHTIB 32 PaXyHOK YTBOPEHHS HEPO3YMHHUX CIOIYK
KaJIBLIilo.
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Ha Il cTagjto Ha Ill cragito BCK, XCK < 3 mr/n

Puc. ®yHkuionanpHa cxema 0araTocTaifHOTO OYUIIEHHS CTIYHHUX BOJ, IO BKIIFOYAIOTH XIMiUHI IPOIECH

TakuMm 4MHOM, 3aCTOCYBaHHS XIMIYHHX peareHTIB 3a0e3neuye cTablIbHUI eeKT OUHIIeHHS 1 MOXe OyTH peKo-
MEHJJOBaHHH SIK OCHOBHUI METOJI B CUCTEMAaxX OUYMIEHHS cTiuHMX BoA minnpueMcts LITIII. 3actocyBaHHs peareHTiB uis
peryiroBaHHs pH Ta OKHCHEHHs, a caMe PO3YMHU BallHa Ta TiJIPOreH MepoKcuay, 3a0e3nedyoTh MiHIMalbHe BTOPUHHE
3a0pyJHEHHS CTIYHUX BOJI.
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POJIb BBY Y 3BEPEKEHHI BIOPI3BHOMAHITTA ®JIOPU TA POCJIMHHOCTI HIIII
"IMOAIJIBCBKI TOBTPHU"

KO3AK Makcum,
BAJITHCHKHWM Birauniii,
MA3YP Ounexciii

Kam’sneyv-Tlooinbcoxuil, Kam sneyb-Ilodinecoruti Hayionanvrutl ynieepcumem imeni leana Ocienka. Yrpaina
e-mail: maximkozak1980@gmail.com

BoHO-00710THI MacHBH BiJIrparOTh HAJ3BUYAHHO BaXKJIMBY CKOJIOTIUHY, CKOHOMIYHY, COLIANBHY Ta MPUPOI00-
XOPOHHY POJIb Y PETiOHAaX i3 CYTTEBO MOPYIICHNM HPUPOIHUM POCIMHHUM ITOKpUBOM. CHOTOHI BOHHU IIepe0yBaloTh y
LEHTPi YUCIEHHNX Npo0iaeM, OB’ I3aHMX i3 3a0e3neueHHsIM YUCTOTH BOJIH, 30epeKeHHIM Oi0pi3HOMAHITTA Ta parlioHa-
JFHAM BUKOPUCTAHHSAM MPUPOTHUX pecypciB [8].

Bopgno-6onoTHi yrimns Iloximns po3mimeni B Oaceitnax pidok duicrep, [liBgennuit byr i Ilpun’are Ta oxom-
TMoI0TH TTonty 6mu3sko 9000 Tuc. ra. Haitbinbmie ix 30cepelkeHo y MiBHIYHO-3aX1IHIH YaCTHHI PETiOHY, TOMI 5K y CXi-
IHIM Ta MIBACHHIM YaCTHHAX IX IDIONII 3HAYHO MEHIII, IO TOSCHIOETHCSH OCOONMBOCTAMH TeoMOP(OIOTidHOT OyI0BI
Tepuropii. Yriansa 3axigHoro [Toainist nepeBakHO HANEKATh 0 3aIUTABHOTO THITY Ta JIOKAI3YIOThCS B KaHBHOHOIOII-
OoHux ponmHax pidok Ceper, Crpumna, 30pyd i CMoTpHuy. 32 THIIOM MiHEPaJIbHOI'O JKUBJICHHS BOHU € €BTPOQHUMH Ta
3a0e3MeUy0ThCS BOJIIOTOIO 3aB/ISKH [TOBEPXHEBOMY CTOKY, IPYHTOBHM BOJaM i atMocdepHuM omaaam [2—7].

o mouatky XX cTONTTS (PIOPUCTHYHE Ta LEHOTUYHE PI3HOMAHITTS BOAHO-OOJIOTHHX TEPUTOPii 3axiIHOTro
[Moxinuis 3HAYHOIO MIpPOIO BU3HAYAIOCA TIAPOJIOTIYHUMHU PEXKUMAaMHU MAJIUX 1 CEPEAHIX PIYOK Ta IXHIX HPUTOK. Y Lei
nepioJ; TOMiHyBaJIM PUPOJIHI TpoLiecH TpaHchopManii pocIMHHOTO NokpuBy. [IpupoaHi ocobauBoCTi TEpUTOPIi CrpH-
s1M GOpMyBaHHIO 3HAYHMX ILIOL] BOJHOI Ta MOBITPSHO-BOAHOI POCIMHHOCTI, YOMY TaKOX CIpHsJIa TyCTa Mepexa pi-
YOK 1 cTaBKiB [1-7].

Hanpukiami XIX - Ha moyatky XX CTONITTA B PETiOHI aKTUBI3yBaslocs OYyIiBHHUIITBO METiOpPaTHBHHUX KaHAIIB,
BOJIOIM, TiAPOETIEKTPOCTAHIIIN Ta MTYYHUX BOIOCXOBHIN y pyciax pidok Juictep, 30pyd, Ceper, Ctpuma i CMoTpHd.
Ie ciprauHMUIIO ICTOTHI 3MIHH Y POCIMHHOMY MOKPHUBI BOJONM i 6omiT. J[o MOYaTKy MemiopaTHBHHUX POOIT y perioHi
icHyBano nonan 15 npupoanux Gomit, cepen skux Meincbke, Llymcbke, Bumnesenbke, CkanaTcbke Ta iHmi. 1x poc-
JIMHHICTh XapaKTepH3yBaacsl HasSBHICTIO PiIKICHUX yrpymoBaHb i3 mominyBauusm Schoenus ferrugineus L., Cladium
mariscus L., Carex davalliana Smith Ta inmmx Bumis. OkpiM TOTO, Ha IIMX TEPUTOPIAX OYIIH BUABICHI PiAKICHI pOCIH-
uu, 30kpema Liparis loeselii L., Carex paniculata L., Marsilea quadrifolia L., Nymphaea candida J. et C. Presl [1-7].

VYHaciZIOK NpoBeAeHHs MacIITaAOHUX MENOpPaTUBHUX 3aXoiB Oyno ocymeno 333,9 Tuc. ra OOJIT, IO CTaHO-
BUTh 03bK0 80 % Tx 3aranpHol moni. Lle mpu3Beso 10 CTPIMKOro CKOpOYEHHs IO GOIOTHOI pocanHHOCTI [2-9].

st 30epeskeHHs TaKoro YHiKaupHOTO Micid Ha [lomimn HaykoBmi Ta mpupononobu y 2004 p teputopii bakort-
cbKo1 3aTOKH (pHc 1), 3 MeTO0 3amobiranHs OyIiBHHUIITBA Ta PYHHYBaHHA IMPUPOIHBOI KPAacH, HANAIOTh MIXXHAPOTHOTO
3HAYCHHSI.

A caMme HaJIaIOTh CTATyC BOJHO-OOJIOTHOTO YTiJUis MiXKHAPOJHOTO 3HAYCHHS, 10 € YHHHUM JUIsi YKpaiHH y Bin-
noBigHOCTI 10 3akoHy Ykpaiuu Bix 29 xoBtHI 1996 poky N 437/96-BP "TIpo yuacts Ykpainu B KoHBeHIIiT mpo BOAHO-
OOJIOTHI YTiA/s, 0 MAFOTh MiXKHAPOJAHE 3HAUYECHHSI, TOJIOBHIM YHHOM SK CEPEOBHUIIA iCHYBaHHS BOJOIUIABHUX NTaxXiB".

BoaH0-00510THI yTiqas MarOTh BEJIMKE MPHUPOIHE, CKOHOMIYHE Ta COIIOKYJILTYpHE 3HaueHHsA. KoxHa aepkasa,
sIKa € YYaCHHUKOM Pamcapchkoi KOHBEHIIIT, MA€ BU3HAYMTH Ha CBOIN TEPHUTOPIi HAWOUIBII I[iHHI BOIHO-0O0JOTHI yriais
Ta MOJaTH X MepeiK i ONKcH Ha 3aTBepkeHHs 1o CekperapiaTy KOHBEHIIII.

L5 TepuTOpis BiJirpae ocoOJMBO BXIIMBY pPOJIb y 30epekeHHI XIKUX NTaxiB i HepecTi puod, 3a0e3neuye TpuBa-
e lepe0yBaHHS ITiJT 9ac BECHSHUX 1 OCIHHIX Mirpariif ntaxiB BOAHO-00JIOTHOTO KOMITIEKCY.

[TpubepexxHO-BOHI Ta BOAHI yrpynoBaHHsA. Ha Tepuropii yrigus Taka pociIuHHICT 30eperiiacs Ha p. Pycka, mio
Bnajgae y bakotceky 3aToKy, 1 mpencraeiena yrpynosandsM Phragmito-Magnocaricetea Klika in Kiika et Novak 1941.
Y BOJHOMY CepeOBHILI 3pOCTAIOTh MakpodiTy, sIKi BXOIATh 10 yrpynoBanHs Lemnetea R.Tx. 1955 i Potametea RTx.
et Prsg. PinkicHi BUIM HE TPaIUISIOTHCS.

VY mexax J[HICTpOBCHKOro BOJOCXOBHIIA BiOYJIHMCS 3HAUHI TpaHC(HOpMAIIii TAKOTO THITY POCIMHHOCTI Yepe3 3a-
TOIUICHHS OeperiB. Y Miclsx, e Oeper 0OMeXeHUH MPSIMOBIUCHUMHE CKEIIMH, MTPUOSPEKHO-BOIHA POCIHHHICTD BiJICY-
THSI, aJie Ha moJjioromy Gepesi, e Oyiu panimie caauOu, 3pocTaroTh ocoka roctpa (Carex acuta L), cuTHHK po3itoruii
(J. effusus L.), cutauk posuemnipenwnii (J. squarrosus L.), cutauk xa6'stamii (J. bufonius L.) pasom 3 jxoBTerieM moB3y-
gum (Ranunculus repens L.) i uepenoro tpuposainsroro (Bidens tripartita L.).
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[TpubepexHO-BOHA POCIMHHICTh MPEACTaBICHa IIUPOKO MOIIMPEHUMH BUJIAMHU, CEpel SKUX JOMIHYIOTh POTi3
By3bkonuctuit (Typha angustifolia) ta poris mupoxkomuctuit (Typha latifolia). Takoxk TyT 3pocTaroTh OCOKa rocTpa
(Carex acuta), migmapennuk 6onotuuit (Galium palustre), uucreus 6omotauii (Stachys palustris), paecHUK IaBaOYIHii
(Potamogeton natans), m’sira Boasaa (Mentha aquatica) i curasr 6onotawuii (Eleocharis palustris).

Ha cxmnax bakoTcpkoi 3aTOKH TparuIsrOTECS PiJKICHI IPEJCTAaBHUKH CTETIOBOI (DIOpH, 30KpeMa IIMBEPEKis I10-
ITbCHKA, acTparal MOHIENIHCHKUH, TOPHUIIBIT BECHIHHM, 3iHOBaTI Oiyla, Bonkkoro Ta moairbChka, KOBHIA BOJIOCUCTA i
KOBWJIA TIpYACTa, a TAKOK COH BEIUKUHN 1 COH YOPHIIOYHUA, TOHKOHIT pi3HOOApBHUI.

dayna bakoTChKOT 3aTOKH XapaKTepH3y€EThCS 3HAUHUM PIZHOMAHITTAM PiJKICHUX 1 OXOPOHIOBaHUX BUIB. bara-
TO TPEICTABHUKIB TBAPUHHOI'O CBITY 3aHECEHI 10 UepBOHOTO CUCKY MiXKHAPOHOTO COI03Y OXOPOHHU MPUPOAH, E€BPO-
MEHCHKOr0 YEPBOHOI'O CIHCKY, M0JaTKiB BOHHCHKOT Ta BallMHITOHCHKOT KOHBEHITIH, a Takox 10 YUepBOHOT KHUTH YK-
paiau. Ha teputopii yriaas mig 4ac BECHSHHMX Ta OCIHHIX Mirpamid, 3uMiBii a00 THI3IyBaHHs 3yCTPIYarOThCs rarapa
YEepBOHOILINS, JieJieKa OUTHii, Yerypa BelluKa, KpHKeHb, I'yCcKa Mala, MOMNeJIoX, YepHb uy0ara, MiJCOKOIMK MaJui, KO-
JIOBOJTHHK OOJIOTSIHUH, OIKOJIOIKA, JieJeKa YOPHH, YepHb MOPChKa, TOroJIb, SICTPYO BEJHKHIL 1 sicTpyO Masuii, KaHIOK
3BHYAIHUH, 3UMHSK, 3Mi€il, TYHb TOJBbOBUI, caricaH, OOpUBITep 3BUYAWHUH, MiICOKOINK BEIHKHUN, KiOUHK, ITyITiKa 90-
PHUIA, CKOTIa, IepKad, )KypaBeJb CipHii, yaiika, yrad Ta COpOKOITY T CipHii.

Oco0auBy poJb BOAHO-OOJOTHI YTiIUIs BIAITPAIOT y MiATPUMAaHHI IEHOTUYHOTO pi3HOMaHITTs. Ha Tepuropii map-
Ky copMyBanucs pi3Hi THIIH POCIMHHHAX YTPYIIOBAaHb: OYEPETSHI, OCOKOBI, pOTO30Bi, JICMCITHIKOBI, IATATTEB] Ta 1HIII
acomnianii. BoHM CTBOPIOIOTH CKJIaIHYy CTPYKTYPY POCIMHHOTO TOKPHBY Ta 3a0€3IeUyI0Th €KOJIOTTdHI yMOBHU 11t (hopmy-
BaHHA CTIHKHNX 0ioIeHO031B. BogHO-00I0THA POCIHHHICTS TAKOX BUKOHYE BaXKIMBI €KOCHCTEMHI (DYHKII{: OYHIICHHS BO-
I, aKyMYJIALIIO OPraHiuHUX PEUOBHH, PETYJIFOBaHHS BOJHOIO OanaHCy Ta 3aro0iraHHs epo3iffHUM mpoliecam.

BBY € BaJIMBUMHU €KOJIOTIYHHUMH KOPHJIOPAMH, sIKi 3a0€311euyIOTh MOIIMPEHHS Ta 30epeKeHHs (DIOPUCTUIHOTO
PI3HOMAHITTSI B MeXax MapKy. 3aBJsIKH HassBHOCTI BOJIOTHX OIOTOMIB MiATPUMYETHCS BUCOKA TEHETUYHA Ta BUJ/IOBA Pi3HO-
MaHITHICTb POCIMHHOCTI, 1110 OCOOJIMBO BaXKJIMBO B yMOBAaX aHTPOIIOTCHHOTO HABAHTA)KEHHS Ta KIIIMAaTUYHHUX 3MiH.
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BUKOPUCTAHHSA JAHUX TUCTAHIIIMHOI O 30HAYBAHHS 3EMJII 1151
MOHITOPUHT'Y ®ITOIHBA3IN

JEIEHKO JImutpo

Cymcovkutl HayionanvHull azpapuuil yHieepcumem, Cymu, Yrpaina,
e-mail: dimitri.leshchenko@gmail.com

3MiHa KJIiMaTy, MOXeXi Ta JisUTbHICTh JIIOAWHE CTBOPIOIOTH CIPHSITIMBI YMOBH ISl NOIIMPEHHS iHBa31HUX BU-
IiB, IO 3aTrPOXKYIOTH OiOPI3HOMAHITTIO Ta CTAOITFHOCTI €KOCUCTEM. Y IIX YMOBaxX 0coOJIMBOTO 3HAYCHHS HaOyBae Ic-
TaHIiitHe 300 yBaHHA 3emii ([33), sike mo3BoIsie eheKTUBHO BiACTEKYBAaTH IIPOCTOPOBY AWHAMIKY iHBa3il, OI[iHIOBATH
CTaH POCIMHHOTO NOKPUBY Ta CBOE€YACHO BHSBIATH HOBI OCEpPEIKH IXHBOTO NMpOHMKHEHH:. lle dopMmye HaykoBe Ta
MPAaKTUYHE MiATPYHTA U CYYaCHUX CTpaTeriii MOHITOPUHTY 1 YIIPaBIiHHS IPUPOIHUMH pecypcamu [3, 4].

CynyTtaukoBi cuctemu Sentinel-2 ta Landsat 3a1uiiaroTbcsi OCHOBOIO JIJIsl MOHITOPHHTY 1HBa3iHHUX BUJIB, aJlXKe
BOHU OXOILTIOIOTH BEJIMKI TEPUTOpIl Ta 3a0e3MeuyroTh peryiisipHi cepii 3HIMKIB i3 po3ainbHOW0 3xatHicTiO 10-30 M.
MODIS, xoua ¥ mocTynaeTbcs AeTati3aliero, NpoTe KOPUCHHUHN /Il aHalli3y AOBrOTPUBAIMX 3MiH POCIMHHOTO MOKPUBY
Ha I7100aJbHOMY PiBHI.

Ha BigMiHy BiA CynyTHHKIB, O€3MIJIOTHI JIITAJIBHI anapaTd JaloTh 3MOTY MPAIIOBATH 3 OKPEMUMH AUITHKAMH 3
BHCOKOIO TOYHICTIO: PO3/iJIbHA 3[aTHICTh 3HIMKIB CATa€ KUJIbKOX CAHTUMETPIB, a TiMEPCIEKTPaIbHi CEHCOPH J0MOMa-
rarTh PO3Mi3HABATH HABITH OJM3bKI 32 MopdoJoriero Buau. [Ipore iX 3acTOCYyBaHHSI OOMEKCHE HEBEIIMKUMU TUIOIAMH
Ta OTpedye 3HAYHUX (PIHAHCOBHUX PECYPCIB.

JlinapHe ckaHyBaHHS JOJA€ 1€ OJUH BUMIp BOHO JO3BOJIE aHATI3YBaTH TPUBUMIPHY CTPYKTYPY POCIMHHOCTI,
10 0COOJIMBO BAXKJIMBO /IS IHBa3UBHUX JIEPEBHUX 1 YarapHUKOBUX BHAIB. L[ TEXHONIOTISI BUKOPUCTOBYETHCS BHOIpKO-
BO: BOHA JJa€ YHIKAIbHI JaHi Ta BUMarae CKJIAIHOI iHTeprpeTartii [4].

Hocnimxennst, nposezeHi B LlenTpanbHii YkpaiHi, MOKa3anu, MO MOEIHAHHS CYIyTHUKOBUX JaHUX i3 Ha3E€MHH-
MU T€0JIc3UIHUMH BHUMIPIOBAaHHAMHM Jla€ 3MOTY TOYHiIIe KapTorpadyBaTH apeaid iHBa31MHUX BUIIB. [ BHSABICHHA
Robinia pseudoacacia Ha MyIbTUCTIEKTPATLHUX 3HIMKAX BaXKJIMBE 3HAUCHHS Mald (EeHOIOT YHI 0COOIMBOCTI BUY, 30-
KpeMa XapakTepHa OCIHHS 3MiHa 3a0apBieHHS JUCTS. 3a pe3yibTaTaMH aHami3y BCTaHOBICHO, 1o Robinia
pseudoacacia 3aiimae 6iu3bko 17,8% Bij 3aranpHOI IO JOCITIKyBaHOi TepuTopil y 72 ra. OeHomorivHuil miaxi,
1o BpaxoBye a3y pO3BUTKY POCIMH (30KpeMa LBITIHHsS Ta ONAJaHHs JIMCTS), Y MOEJHAHHI 3 0araToCneKTpalbHIUM
aHaJIi30M JI03BOJIsIE€ OB TOYHO 1IeHTU]IKYBaTH iHBa31iHI BUAM 32 iX CIIEKTPaIbHUMU Ta GIOXIMIYHUMH XapaKTepuc-
Tukami [3].

OnmHUM i3 TOMIMPEHHUX CIMOCO0IB OLIHKA CTaHY POCIMHHOCTI € BUKOPUCTAHHS CIEKTPaTbHUX 1HACKCIB, 30KpeMa
NDVI (Normalized Difference Vegetation Index), sikuii 1ae 3MOTy BH3HAYaTH MIUTBHICTD 1 CTAH POCIHMHHOTO TIOKPHBY.
VY 2020 poi 1ieii MOKa3HUK 3aCTOCOBYBAJIH Ui MOHITOPUHTY iHBa3iiiHOTro BojHOro Buay Pistia stratiotes y Bomoiimax
niBoOepexHol 3armaBu JHinpa. Y xomi mocmimkeHHs cepexHe 3HadeHHs NDVI 3minroBamucs Bin 0,31 HaBecHi 10
0,69 BoceHu. BomHOUYAaC MPOTATrOM BereTamiifHOTO Mepioay IO 3apoCcTaHHS BoaoiiM 30utbmmacs 3 8,7 ra (10,1%)
10 55,5 ra, a HaNpUKiHII CE30Hy POCIUHHICTD 3aiiMana 6yin3bko 65% axBaropii. OTprMaHi JaHi Jajau 3MOry IpocTe-
JKHUTH MOUIMPEHHS BULy Ta MIATOTYBAaTH BiNOBIIHI KapTorpadiuni matepianu [1]

VY cyuacHomy aHamizi ganux J[33 menanmi mupiine 3aCTOCOBYOTHCS METOIU MAIIMHHOIO HABYAHHS, 0 JTO3BOJISI-
FOTh CYTTEBO MiBUIIUTH TOYHICTH Kiaacu(ikamii iHBa3iiHUX BUJIB. 3a pe3ybTaTaMU JOCIIIPKEHb, aITOPUTM Support
Vector Machine 3a6e3neuye TOYHICTh posmi3HaBaHHs Ha piBHI 85-90%, Random Forest — Gnuseko 90-92%, Tomi sk
3rOPTKOBI HEHPOHHI MEPEKi IEMOHCTPYIOTh HAWBHIII MOKA3HUKH, 10 TEPEBHUIYIOTh 95% mpH poOOTi 3 rimepcrnexTpa-
JHHAMH JaHUMH. BUKOpHCTaHHS O€3MUIOTHHUX JITANBHUX amapariB i3 CEHCOpaMH BHCOKOI CIEKTPaJIbHOI pO3AUIBHOT
3[IaTHOCTI JIO3BOJISIE OTPUMYBATH OaraTOBUMIipHI MacHUBH JJaHUX, 1110 3HW)KY€E HMOBIpHICTh TOMWIKOBOT Kitacuikarii Ta
Ii/IBUIILY€ HAJIHHICTh KapTorpadyBaHHs IHBa31HHUX MOIyIISLiN [4].

[MutaHHs 3MiH KITIMaTy TakoX € BaXKJIMBUM y KOHTEKCTI JOCITIJDKEHHSA. AHaJI3 CyIlyTHUKOBUX JaHMX 3a 2010—
2025 poku BKazye Ha MOXKJIMBUI 3B’S130K MK IIJBHIICHHSIM TeMIIEpaTypHHUX ITOKa3HMKIB B YKpaiHi Ta 3MiHaMH poc-
JIMHHOTO TIOKpUBY. 30KpeMa, y PiBHEHCHKil 00acTi BiIMiUu€HO 3MillleHHS TIOYaTKy BereTaliiiHoro nepiony 3 24 oepes-
Hs Ha 3 OepesHs, a Horo 3aBepiieHHs — 3 3 nuctonaaa Ha 17 mucronana. 11i 3mMiau BimoOpaxaroThcs B quHamini NDVI,
SKWI Ha TMMOYaTKOBHX €Tarax cTaHoBHWB Onm3bko 0,2, y (a3i akTUBHOTO pO3BHUTKY miaBuimyBaBcs a0 0,3-0,8, a mig gac
3aBepIIeHHs BereTarlii 3HmwKyBascs 10 0,2. OTpuMaHi pe3ysIbTaTH MOXYTh CBIIYUTH PO TEHCHIIIIO IO TOJOBXKEHHS Ta
iHTeHcudikarii BeretamiifHoro nepioay [2].

Takum guHOM, /I33 y moeananHi 3 reoiHGOpPMaIifHIMU TEXHOJOTISIMA Ta METOJaMH MAaIIMHHOTO HaBYaHHS €
e(heKTUBHUM IHCTPYMEHTOM MOHITOPHHTY, KapTorpadyBaHHS Ta aHANI3y AWHAMIKM iHBa3iHHUX BUAIB pociuH. [HTErpa-
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isl CYIyTHUKOBUX, OC3IMIJIOTHUX 1 HA3EMHUX JAHUX MiJBHIIYE TOYHICTh iNCHTU(IKAIIT iHBA31, Ta€ 3MOTY OILIIHIOBATH
X MPOCTOPOBO-4ACOBY JAMHAMIKY Ta BPaXOBYBATH BIUIMB KJIIIMATHYHHX 1 QHTPOIIOTEHHUX YNHHUKIB HA CTAH EKOCHUCTEM.
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MODERN APPROACHES TO ASSESSING POTENTIAL ENVIRONMENTAL RISKS OF
HEAVY METAL CONTAMINATION OF URBAN SOILS UNDER
TECHNOGENIC LOAD CONDITIONS

MISLYUK Olha,
YEHOROVA Oksana,
KHOMENKO Olena,

LOBODA Oleksandr

Cherkasy State Technological University, Cherkasy, Ukraine, e-mail: o.mysliuk@chdtu.edu.ua

A promising method for identifying areas of increased environmental hazard of soil as a fundamental component of
technogenically loaded ecosystems is the comprehensive assessment of potential risks. This approach is widely applied in
international practice and makes it possible to predict the probability and significance of ecosystem disturbances, as well as
to determine the urgency and priority of measures for managing negative technogenic impact factors [1].

The city of Cherkasy was selected as a model object for a comprehensive assessment of the potential risks of ur-
ban landscape contamination by Pb, Zn, Cu, Ni, Mn, and Cd. The city’s soil cover is heterogeneous, characterized by a
light mechanical composition and the presence of anthropogenic inclusions and allochthonous materials. The soils are
contaminated with xenobiotics, including heavy metals [2].

The research was conducted at locations situated both in industrial and residential-industrial zones. To assess the
level of contamination and potential risks, a number of geochemical indicators and recommendations in accordance
with US EPA standards were applied — single-factor indices (geoaccumulation index lgeo, pollution index Pl, ecological
risk index E;) and integrated indices (pollution load index PLI, Nemerow's Pollution Index NPI, and potential ecological
risk index RI).

Considering the geographical context of the study area, the background concentrations of heavy metals in the
soils of the Forest-Steppe zone of Ukraine for typical low-humus chernozems were used.
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Fig. 1. Geoaccumulation indices. Photo by the author.

The geoaccumulation index, which is used to assess the intensity of technogenic pollution, made it possible to
differentiate between the natural and anthropogenic contributions of heavy metals to soil contamination. The Igeo cal-
culations showed that Mn, Ni, and Cu are predominantly of natural origin, as evidenced by the most negative values of
this index (Fig. 1).

Similar to the lgeo values, the pollution indices (P1) demonstrated high variability, ranging from unpolluted to
very heavily polluted soils. PI values > 1 for all metals, except Ni and Mn, indicate elevated concentrations of contami-
nants due to anthropogenic influence. The NPI indices (Fig. 2) were higher than the PLI values (Fig.3), which is ex-
plained by the calculation algorithm of NPI, as it takes into account both the average and maximum values of the single-
factor pollution indices (PI).
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A detailed analysis of the potential ecological risk, which is predominant in assessing the scale of soil contami-

nation by heavy metals and the associated environmental consequences for soil ecosystems, shows that Cd posed pre-
dominantly a moderate, considerable, or high ecological risk and was the main contributor to the overall risk (Fig. 4).
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The conducted studies revealed significant spatial and temporal transformation of urban soils (urbosols) as a re-
sult of long-term accumulation of heavy metals and the formation of a modified geochemical soil province around tech-
nogenic sites. In residential-industrial areas, urbosols predominantly exhibited low to moderate levels of contamination.

Spatial analysis of zones with high and low concentrations showed a clear heterogeneity of heavy metals, influ-
enced by both natural and anthropogenic factors. Using various geochemical indices and statistical-correlation analysis,
a clear understanding of the grouping and associations among the analyzed metals was developed, shedding light on po-
tential sources of contamination and their interrelationships. The results demonstrated a strong correlation between the
soil pollution indices.

Considering the observed transformations of the city’s soil cover, the implementation of targeted risk management
measures is necessary, such as regular soil monitoring, phytoremediation, or soil replacement in contaminated areas.

The application of modern methods and technologies for assessing potential risks in Ukraine will increase the re-
liability of environmental monitoring results and create a broad evidence base for further analysis.
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COIIAJIbHI PU3UKHU HEJEI AJTBHAX PYBOK TA IX CHPUAHATTS
HACEJIEHHSAM Y JIICO3AJIEKHUX PEI'TOHAX

HOBAK Amnaroaii

Hayionanvuuii nicomexniunuti ynisepcumem Ykpainu, Jlveie, Yxpaina
e-mai: novak@nltu.edu.ua

Heneranbhi pyOK# Jlicy € CKJIaiHUM OaraTOBHUMIpHUM SIBHIIEM, 110 BUXOAUTD JAJIEKO 32 MEXIi CyTO €KOJIOTid-
HOi POOJIEMAaTHKH Ta OXOIUTIOE COLiabHi, eKOHOMIYHI W IHCTHTYLIHHI aCIEKTH PO3BUTKY CYCIIJIbCTBA. Y KOHTEKCTI
JicoynpaBIliHHA 0COOIMBOIO 3HaYeHHs! Ha0yBae aHaJi3 COLaJbHUX PHU3UKIB, MOB’3aHUX i3 HE3aKOHHOIO 3arOTiBIICHO
JICPEBHUHY, a TAKOX JOCIIKECHHS CIPUHHATTS IbOTO SIBUIA HACEICHHSIM, OCKUJIBKH CaMe IpOMaJIChKa JTyMKa 3HAa9HOIO
MIpOI0 BH3HA4a€e €PEeKTHBHICTH YNPABIIHCHKUX PillleHb, PiBEHb JOBIPHA OO IHCTUTYIMIH Ta TOTOBHICTH NIO CIIBIIpaIi y
cepi cramoro ympaBmiHHS Jicamu. COIiaiabHI PU3UKH HEJETATFHUX PYOOK MPOSBISTIOTHCS Y 3HIKCHHI SIKOCTI YKHUTTS
MICIICBOTO HAaCEJICHHs, IIOCIIICHHI COLiaTbHOI HEPiBHOCTI, MOMUPEHHI KOPYIIIIHAX MPaKTHK, BTPATI AOBIpH 10 AepKa-
BHUX OpraHiB Ta ()OpMyBaHHI TOJIEPAHTHOTO CTaBJICHHS JI0 PABONOPYIICHb.

OnHUM 13 KITIOYOBUX COLaJIbHUX PU3HUKIB € MIPUB AOBIPH 10 AEP’KABHUX 1 JIICOTOCTIONAPCHKUX IHCTHTYLIH. Y
perioHax, Jic HeJleraibHi pyOKH HaOyBalOTh CHCTEMHOI'O XapaKTepy, HACEJICHHS YacTo CIPHIMAE iX K pe3ysibTaT Heedek-
TUBHOTO YIIPABJIiHHS a00 HABIThH SK HACIIIOK KOPYIIIMHUX 3MOB MiXK MOCAIOBIIMHU Ta Oi3HeC-CTpyKTypamu. Lle hopmye
y TPOMaJisiH BiT4yTTS HECIPAaBEIIMBOCTI Ta O€3KapHOCTI, 1110, Y CBOIO UEpTy, CIIPUsIE 3HIKEHHIO IIPAaBOBOI Ta €KOJIOTIUHOT
cBiomocTti [4]. B yMoBax, KOJIM HE3aKOHHA AISUIBHICTH CTAE COLAIbHOI0 HOPMOIO, BUHHKAE 3aMKHEHE KOJIO: CJIaOKi 1H-
CTUTYLIT TOPOIKYIOTh HeJIeTalbHI NPAKTUKH, & OCTaHHI 111e OUIbIIe MiAPUBAIOTh IHCTUTYLIHHY CIIPOMOKHICTB.

JpyruM BakKJIMBHM aclleKTOM € CKOHOMIYHMH ancOanaHc, KUl CynmpoBOJDKY€e HelleranbHi pyOku. Xoua, Ha
MEePIINI TOTIS, Taka AiSUIBHICTE MOXKE 3a0e3redyBaTH KOPOTKOCTPOKOBI JOXOMH IJISi OKPEMHX TPy HAceJCHHS, Y
JIOBIOCTPOKOBIH IEPCIICKTHBI BOHA PU3BOIAMUTH 10 BTPATH POOOUMX MICHb Yy JEraJbHOMY CEKTOPI, 3HIDKSHHS ITOaTKO-
BHX HAJXOKEHB Ta Jerpanamii MiciieBoi ekoHoMikH [3]. Lle ocoOmmBO akTyamsHO IS TipCHKHX 1 CUTBCHKUX TEPUTOPIH,
JIe JTICOBI PeCypcH € OJHHUM i3 OCHOBHHX JKEpell JOXOMAIB. Y TaKMX yMOBax HeJeTalbHI PyOKH MOXYTh BHCTYIIATH SIK
BUMYIIICHA CTPATETis1 BIKMBAHHS, 1110 3yMOBIIIO€ CKJIAIHICTB X ITOJIOJaHHS JIUIIE PEIPECUBHIMHI METOIAMH.

CouianbHi PU3MKU TAKOX IPOSIBISIOTHCS Y MOTIPIIEHHI SIKOCTI )KUTTS HACEJICHHS Yyepe3 eKOJIOTTuHI HAaCIiIK1
He3aKOHHMX pyOok. Jlerpanaiiisi JiCOBUX €KOCHCTEM CIIPUYMHSE MiJABUILIEHHS PH3MKY IMAaBOJKIB, 3CYBiB, €po3ii IPYHTIB,
3HIKEHHsI SIKOCTI BOJJHUX PECYpCIB 1 BTpaTy peKpealiiiHoro moTeHmiany Teputopiil. s miciueBux rpoMaj 1e o3Havyae
npsiMi MaTepiaiibHi 30MTKH, 3pOCTaHHs BUTPAT Ha BiJJHOBJICHHS iIHPPACTPYKTYPH Ta 3HIKEHHS NPUBAOIMBOCTI TEPUTOPIi
Jutst Typu3My. TakuM YHHOM, €KOJIOTTUHI HACIIIIKK TPaHC(OPMYIOTECS Y COLliaIbHi, HOCHIIIOIOYH BPa3JIuBICTh HACEJICHHSL.

OxpeMy yBary CIiji IPUIIIUTH COIiaIbHINA HEPIBHOCTI, IKa MOYKE MOTJIMOIIOBATHCS BHACHIJOK HEJIETalbHUX
pyOok. Hacto BUTOMY Bifi HE3aKOHHOI MIsUTPHOCTI OTPUMYIOTE OOMEXEHi TPYIH 0Ci0, TOMAI SK HEraTUBHI HACIIAKH PO3-
MOJIIISIOTECS. CepeJl MIMPIIOTro Koya HaceleHHs. Lle cTBopioe mepeayMoBH IS COLialIbHOT HANPY)KEHOCTi, KOH(IIIKTIB
MiX pI3HUMH TPyIaMH iHTEPECiB Ta 3pOCTaHHS HEIOBIpH BCEpEAWHI TpoMaj. Y NEsSKUX BHIAAKAX HeJeTalbHI PyOKH
MOXYTh HaBiTh CTaBaTH JDKEPEIOM JIOKAIbHUX KOH(IIIKTIB, 0COOIMBO KOJIM BOHM IIOB’S3aHI 3 BUKOPHUCTAHHSIM CITiJIb-
HUX pecypciB a0 MOPYIICHHAM TPAJULIHHNX (HOPM IPHUPOJOKOPUCTYBAHHS.

CrpuitHATTA HeJerajJbHUX pyOOK HACEIEHHSM € HEOJHOPIAHUM 1 3aJIeKUTh BiJl HU3KK (aKTOPIB, cepell sIKUX
coliaibHO-eKOHOMIYHHUI cTaTyc, piBeHb OCBITH, JOCTYI JI0 iH(pOpMAIlii, JOCBi]] B3a€MOJIT 3 JIICOrOCIOapCbKUMH CTPY-
KTYpaMH Ta KyJbTYypHI 0cOONIMBOCTI. Y OaraTbox BHIAJKaX HACEJICHHs JEMOHCTPY€E aMOiBaJeHTHE CTaBJICHHS 0 1IbOTO
SIBHIIA: 3 OJJHOTO OOKY, BU3HA€E HOT'O HE3aKOHHICTh 1 HETATHBHI HACIIKH, a 3 1HIIIOTO — MOKE BUIIPABIOBYBATH HOTO 5K
HeoOXiHui 3aci0 BIKMBaHHS 200 sIK BiJIIOBI/Ib Ha HECTIPABEUIMBY NOJITUKY AepkaBH. Taka MOJBIHHICTD y COPUIAHSAT-
Ti YCKITaIHIOE (POPMYBAHHS €JMHOI TPOMAJICHKOI TO3MIIIT Ta epEeKTHBHUX MeXaHi3MiB mpotuil [1].

BaxnuBy posb y (hopMyBaHHI TpOMaJICbKOI lyMKH BiflirparoTh 3ac00M MacoBoi iH(popMallii, rpoMajchKi opra-
Hizauii Ta HedopmanbHi Mepexi KomyHikanii. [HpopmaniiiHi kaMmaHii, CpsIMOBaHi Ha IiABUILEHHS 00i3HAHOCTI Hace-
JICHHS 111010 HACJIJIKIB HEJIETAILHUX PyOOK, MOXYTh CIIPHUSTH 3MiHI IIOBEIIHKOBUX MoJjielnield Ta (OpMyBaHHIO BiJIOBI-
JTATbHOTO CTaBJIEHHs JI0 JIICOBUX pecypciB. BomHowac mommpeHHs HepocTOBIpHOI a00 MaHIMyJsTHBHOI iH(opMarii
MOXe€ ITOCHIIIOBATH COLliaJIbHY HaIlpy>KeHICTh 1 HeJoBipy. ToMy Ba)KJIMBMM 3aBIaHHSIM € 3a0e3NeUeHHs IIPO30pOCTi, Bi-
JIKPUTOCTI IaHKUX Ta e()eKTHMBHOI KOMYHIKaIii MK yciMa 3aI[ikaBJICHUMH CTOPOHAMH.

3 mo3utiil comiaabHOro JiCIBHUIITBA KITFOUYOBHM ITiJIXOIOM JI0 3HIDKEHHS COIIaJIbHUX PHU3HKIB € 3aTy4eHHS Mi-
CIIEBUX TPOMaJ IO MPOIECiB ynpaBiiHHSA JicaMu. Tak 3BaHi, MapTHEPChKi MOAETI yIpaBIiHHSA, IO TependavaroTh y4-
acTh HACEJCHHS y TPUIHATTI pillleHb, MOHITOPHUHTY Ta KOHTPOJI 32 BUKOPUCTAHHIM PECYPCiB, MOXKYTh CYTTEBO IiJIBU-
IMTH eQEeKTHBHICTH 0OPOTHOM 3 HeleradbHUMH pyOKamu. Takwi miAXix crpuse MigBUINEHHIO PiBHS JOBipH, Gopmy-
BaHHIO BiIYYTTS BiJIlTOBiAaILHOCTI 3a CTaH JIiCiB Ta 3MEHIIEHHIO KOHQIIKTHOCTI [2].
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He MeHII BaXMBUM € PO3BUTOK aJIbTEPHATUBHUX JKEPEN JOXOLY AJIS MicleBoro HaceneHHs. [luBepcudika-
IIisi eKOHOMIYHOI isSTTBHOCTI, MATPUMKA MaJIOTO Ta CEPEIHBOTO Oi3HECY, pO3BUTOK €KOTYpPHU3MY, 3aroTiBJIsl HEJEPEBHOT
JCOMPOAYKITT MOKYTh 3MEHIIHUTH 3aJICKHICTh TPOMaJ BiJ HEJETaJbHOI 3aroTiBii IepeBWHHU. BomHodac Taki 3axoan
moTpeOyIOTh HAJIS)KHOT IHCTUTYIIHHOI MIATPIMKH, IHBECTHIII} Ta TOBrOCTPOKOBOTO TUIAHYBaHHS.

[HCTHTYIIHUI BUMip poOiieMu niepenbadae HEOOXITHICTh YIOCKOHAJICHHS CUCTEMH KOHTPOITIO, T IBUIIICHHS
MIPO30POCTi Ta BiANOBITATBFHOCTI y JIICOBOMY CEKTOpi. BUKOpHCTaHHS CydacHHX TEXHOJIOTIH MOHITOPHHTY, TAKHX SK
MUCTaHIlIITHe 30HAyBaHHA 3eMIIi, Teoin(opMariiiHi cucTeMH Ta BIIKPUTI 0a3u JaHWX, MOXE 3HAYHO IIiIBHUIIHUTH e(ek-
TUBHICTh BUSIBJICHHSI HE3aKOHHUX PYOOK i1 3anmo6iranss iM. OJHaK TEXHOJOTI4HI PillIeHHs HOBUHHI CYIPOBOJKYBATHCS
IHCTUTYIIHHIMU peopMamH, COPSIMOBAHUMH Ha MOJI0JIAHHS KOPYILIi Ta MiIBUILEHHS MPOogeciiHOTO PiBHS KalpiB.

BaxmBUM acrieKTOM € TakoX NpaBoBa KyJIbTypa HaceleHHs. DopMyBaHHS eKOJIOTiYHOI CBIIOMOCTI, MiJIBH-
LIIEHHS PiBHS MPABOBUX 3HAaHb TA PO3BUTOK IPOMAISTHCHKOI BIIIOBIAANBHOCTI € HEOOXITHUMHU yMOBaMH ISl e(eKTHB-
HOI npotuaii HeseransHUM pyOkam. OCBITHI IPOrpaMu, MPOCBITHUIIBKI 3aX0AM Ta IHTErpaLisi IPUHIUIIIB CTaJIOro po3-
BUTKY Yy CHUCTEMY OCBITH MOXYTH CIIPHUATH (OPMYBAHHIO HOBHX COLIQJILHUX HOPM, LIO 3aCy/DKYIOTh HE3aKOHHE BHUKO-
PHCTaHHS IPUPOJHUX PECYPCIB.

Crin 3a3Ha49mnTH, 0 €PEKTUBHA IPOTHIIS COIaFHIM PH3UKaM HeJITAIEHUX PYOOK MoTpedye KOMIUIEKCHOTO
MiAXO0/y, IO MOEAHY€E eKOHOMIYHI, COMialbHi, €KOJIOTIYHI Ta IHCTUTYHiHHI iHCTpyMeHTH. OHOCTOPOHHI 3aX0/H, CIIps-
MOBaHI JINIIC Ha TOCHICHHS KOHTPOIIO a00 MOKapaHHA, HE 3[aTHI 3a0e3MeunTr Oa)KaHUH pe3ynbTaT 0e3 ypaxyBaHHS
COLIABHOTO KOHTEKCTY Ta MOTPeO MICIEBOrO HaceJeHHs. BaIMBO poO3yMiTH, IO HENEralibHi PyOKH € CHMIOTOMOM
OUTBIN MTMOOKHUX CTPYKTYPHHUX MPOOJIEeM, MOB’I3aHUX 13 JOOPOOYTOM, COIIaTbHOK HEPIBHICTIO, CIAOKICTIO 1HCTUTYIIIH
Ta HEJIOCTATHIM PIBHEM ydacTi IpoMajl y MPUIHATTI pillleHb.

VY mincymKy, MOKEMO KOHCTAaTyBaTH, IO COLIAJIbHI PU3UKH HEJEralbHUX PyOOK € CYTTEBUM BHKJIMKOM JUIS
CTAJIOro PO3BHUTKY JIICOBOTO CeKTOpy. Moro mojonanHs noTpebye iHTerpoOBaHOrO MiAX0/1y, OPi€HTOBAHOTO HA 3MillHEH-
HSl COLIaJIbHUX IHCTUTYIIH, PO3BUTOK TPOMaJI, MiABMUIIECHHS PiBHS OBIpH Ta (POPMYyBaHHS BiIIOBIIIEHOTO CTAaBICHHS
IO TPUPOAHUX pecypciB. COPUIHATTS HBOTO SBHUINA HACCICHHSIM BiIrpae KIOYOBY POJIb Y BU3HAUYCHHI e()eKTHBHOCTI
3aXO0[iB MPOTHIIl, TOMY IOCTIIKCHHS T'POMAJChKOi ITyMKH Ta BpaxXyBaHHS COIiadbHHUX (aKTOpIB MaroTh OyTH He-
BiJI’€MHOIO CKJIAIOBOXO JIICOBOT MOJIITHKH.
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CYUYACHUM CTAH BOJJHUX OB’€EKTIB IYHAHCHKOI'O HIIII
HA YEPHIT'IBIIWHI

HNAPXOMEHKO Ounekcanap

Hayionanvnuii ynieepcumem « Yepniciecoxuil xoneciym» imeni T.1. [lleguenxa, Yepniecis,
Tunsincokul HayionanbHul npupoOHull napk, Yrkpaiua,
e-mail: sasho1979turizm@ukr.net

BignoBigHo 1o rimpornorigHOTO pafioHyBaHHSA YKpainw, Tepurtopis IdmsHChKOTO HIIIT po3ramoBana y Mexax
Cynbcpko-BopekmmHeskoi nigo6macti JliBodepesxHoi JHImpoBCchKoT 00I1acTi 30HU TOCTaTHHOT BOJHOCTI piBHUHHOI Yac-
TUHU YKpaiau [2].

Ha tepuTopii mapky mpoTikae OCHOBHa BOIHA apTepis — p. Yaai (J1iBa IpUTOKa IPyroro mopsaky p. Jdximpo ta
npaBa nputoka p. Cyna) ta Horo niBi mpuToku — pp. [ueHpka Ta PanxiBka, siki 3a3HanM 3HaYHOTO AHTPOIIOTEHHOTO
BILTHBY, 30KPEMa 3aperyIIOBaHHs Pycell y BUTIIS/II CIIOPY/DKEHHS TAaHIIOTIB CTaBKiB (puc. 1).

uc. 1. CxeMa po3MileHHs TiAPOoJIOriYHUX 00’ €KTIB y MeKax [4HAHCHKOrO
Puc. 1. C 0’ 1 HIIIT

Bci BOHM ynoBUIBHHMIM Tedil pidok i 3MiHWIM MOp(hOMETpHYHI NapaMeTpH ix pycen. Mopdomerpis p. Yaii €
MIHJIMBA Y 4Yaci Ta HpocTopi. Y 3B’A3Ky 31 3MIHOIO KJIiMary y OiK HOTEIUIiHHS piuka y HeBHI mepioxu vacy (2022,
2024 pp.) nepioguuno nepecuxac [1, 3-6].
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[Tix wac nocnifkeHb HAaMH BCTAHOBJICHO, 11O TiJIPOJIOTIYHUN PEKUM IOBEPXHEBHX BOJI 3aJISKHTh BiJl TEMIlepa-
TYypHOTO PEeXUMY (3MiHM KJIiMaTy). baraTopidHuii MOHITOPHHT TeMITEpaTypHUX MOKAa3HUKIB CBITYHUTH PO iX KOPEIALIiIo
3 piBHeM a3epkana Box. OIHUM i3 TaKuX €, JOCTiHKeHUI HaMu, [[31001BCEKHIA CTaBOK.

VY TpaBHi 2025 p. mepeBakana Teruia NOTOAa 3 HE3HAYHOIO KUTBKICTIO aTMOC(EpHHX OIaMdiB, AKi 3a0e3medninm
JIMIIIC TIOBEPXHEBE 3BOJIOKEHHS IpyHTY. Ha moyarky micsus nepeBakaiy BiTHOCHO MPOXOJIOAHI MOTOHI YMOBH, OJTHAK
y IOpyTiit TOJOBUHI MICSIIS IEHHI TeMIIepaTypH CTa0lTi3yBajrcs, 0 BIDIMHYJIO HAa BEIMYMHY BHIIAPOBYBAHHS 1 CIIPHS-
JI0 3HW)KCHHIO PiBHS IIOBEPXHEBHX BOJI.

Yepsenb 2025 p. xapakTepu3yBaBcsi KOHTPACTHUM IIO€JHAHHSIM CIIEKOTHOI HOCYIIIMBOI ITOTOAX Ta MPOXOJIOJ-
HUX J0IOoBUX nepioziB. Ha ¢oHI BUCOKMX IEHHUX TeMIlepaTyp KOPOTKOYACHI 01, SIKi BUIIaJaIy epeBaXKHO yBeuepi
Ta BHOYI CIIPUSUIN YaCTKOBOMY 3BOJIOXKEHHIO BEPXHIX LIApiB TPYHTY, OJHAK HE BILIMHYJIM HA PIBEHb NOBEPXHEBHX BOJ
Yyepe3 akTUBHE BUIApoBYBaHHs (pHc. 2). Y J[31001BCbKOMY CTaBKy HPOJOBXKYETbCS W JOTENep 3HWKEHHS PIBHS BOJIU

(puc. 3).

Tumkiska

Puc. 3. KOI/IBaHH piBHs BoJ ¥ JI3100iBCEKOMY CTaBKY (TpaBEeHb 202 p.)

OTKe, OCTaHHIM YacoM KJIIMaTH4HI 3MIHM CYyTTE€BO BIUIMBAIOTh HA €KOCHCTEMH. 3arajibHe MOTEIUIIHHS IUIaHeTH
MPU3BOJUTH JI0 3POCTAHHS TEMIIepaTyp 1 3MEHIICHHS KUIbKOCTI ona/iB. [liIBUIIIEHHS TeMIIepaTypH MOBITPs IIPUCKOPIOE
MpOILIEC BUIIAPOBYBaHHS, 1[0 MPHU3BOAUTH 10 3HWIKEHHS PIiBHS BOJHM, 30KpEMa, Y HE3HAYHMX 32 IUIOLICIO MOBEPXHEBUX
rigposiorivHux 00’ exTax. Taka 3MiHa 3yMOBIIO€ HEOOXIAHICTh HEPeriisiay MiIXOAIB 0 YIPaBIiHHS BOJAHUMHU pecypca-
MH Y MEKaX IPUPOJIOOXOPOHHOT TEPUTOPIi.
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cexoro HIII (YepwiriBmuna). Mamepianu I Mixcnapoonoi xongepenyii «/[nicmepcoki uumannsy 03 oscosmus 2025 poky,
M. Trymau. IBano-®pankiBebka obmacts. 2025. C. 190-194.
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EKOOCBITHA AI51JIBHICTD HIII «IECHAHCBKO-CTAPOTI'YTCHKUW» ¥ .
KOHTEKCTI JOCATHEHHS IIVIEX CTAJIOI'O PO3BUTKY: PET'TOHAJIBHUH
BUMIP TA IIPAKTHYHI HIAXOAU

ITABJITYEHKO Ipuna

Cymcoruil HayioHANbHUL azpapHull yHigepcumen,
Hayionanvuuii npupoonuii napx «/lecnancoko-Cmapo2ymcoKuiiy
e-mail: ikamysan1992@gmail.com

CyvacHui CTaH JOBKUIISL XapaKTEPU3YETHCS MOCUICHHSM IIIOOATBHUX EKOJOTIYHUX BUKJIMKIB, Cepel SIKMX OC-
HOBHHUMH € 3MiHa KJIIMaTy, Jerpajalisi IpUPOJHUX EKOCUCTEM Ta 3MEHILEeHHs OiopizHOMaHiTTsI. Ha Tepuropii Ykpainu
BCI Il MPOOJIEMH MiJCHITIOIOTHCS B YMOBaX aKTUBHHUX BOEHHUX [, SIKi 3aBAAIOTH NMPSIMOTO Ta OIOCEPEIKOBAHOIO HEra-
TUBHOTO BIUIMBY Ha NMPHUPOJIHI €KOCHCTEMH Ta 310pOB’sl HaceneHHs. [lomKomKkeHHs Ta pyiiHyBaHHs JaHAmadTiB, 3a-
OpyAHEHHsI TPYHTIB 1 BOJHHX PECYpCIB, MOXKEKI Ta MOPYIIEHHS MPUPOAHUX HPOLECIB MOTPEOYIOTh HE JIMIIE BiJHOB-
JICHHS, & TAKOX 1 I IBUIIEHHS PiBHS €KOJIOTIYHOI CBIIOMOCTI CyCIiIbCTBA.

VY 11pb0My KOHTEKCTi €KOJIOTIYHA OCBITa BiJirpae BaXKIIMBY POJb K IHCTPK=yMEHT ()OPMYBaHHS BiAIIOBIIaIBHOTO
CTaBIICHHS 10 AOBKIIA Ta peamizamnii Lineit cramoro po3sutky (LICP) [2]. Binmosinuo mo miaxoxnis KOHECKO, ocsita
JUISL CTAJIOTO PO3BHUTKY CIPSMOBaHA Ha ()OPMyBaHHS KOMIETCHTHOCTEH, HEOOXIMHUX ISl IPUHHATTS €KOJIOTIYHO BHBA-
KCHHX pimmeHs [1].

BaxxmmBy pois y IbOMY TIpoIieci BimirparwoTs npupogooxoporHi yeranosu. HIIIT «/lecHssHCEKO-CTaporyTCHKAN
€ He Juiie 00’€KTOM 30CpEeKCHHs TMPUPOHU, a i BaXIJIMBUM OCBITHIM OCEPEIKOM, IO 3IIMCHIOE CHCTEMHY €KOJIOIo-
OCBITHIO JisuTbHICTB. KpiM TOTO, Mapk € siapom OiocdepHoro pesepsary «/lecHIHChKUI», kUil QYHKLIOHYE B MeXax
MmikHapoauoi nporpamu JOHECKO «Jlronuna 1 Giochepa» (MAB), mo migkpeciitoe Horo 3Ha4eHHs SIK TEPUTOPIi, e
MOEHYIOTHCSI OXOPOHA MPUPOJIU, CTAINH PO3BUTOK 1 eKoyIoTiuHa ocBita [1].

BaxmBoro ckJ1aIoBOIO B AocsrHeHHI Llineli cTamoro po3BuTKy € ekosioridna ocsita. Hacammepen 1ie:

* 310poBHii crioci6 xutTs Ta O6marononxyyus (Line 3), popmyBaHHS yCBiJOMIICHHS! BIUIMBY CTaHy JIOBKULIS Ha
3IIOPOB’S JIIOJMHU Ta CHPUSHHS €KOJOTIYHO Oe3IeuHil TOBEiHIII;

* sKiCHa Ta crnpaBemiuBa ocBita mis Beix (Llime 4), sika mepenbadae GopMyBaHHS Y MiJPOCTAIOYOTO ITOKOJIIHHS
BIZIMOBITHUX 3HAHb 1 HABMYOK JJISI CTAJIOTO PO3BHUTKY, €KOJOTIYHOT KYJIBTYPH Ta BiIIOBIAIFHOTO CTaBJICHHS /10 CIIOCO-
Oy KUTTS;

* bopoTr0a 3i 3MiHOIO KiiMaty (Ll 13), mo BKIIFOUaE migBUIIEHHS 0013HAHOCTI HACENCHHS MIOA0 KITIMaTHIHUX
3MIH Ta MOXKJIMBMX aJalTalliiHUuX 3aXO0IiB;

* 3axHCT Ta BigHOBIEeHH: ekocucreM cyuii (Lline 15), mo nepenbauae 30epexeHHs1 610pi3HOMAHITTSI, PalliOHAb-
HE BUKOPHCTAHHS IPUPOIHUX pecypciB Ta ix BiHOBIECHHS [2].

TakuM YMHOM €KOOCBITa BUCTYIIAE HE JIUILE OCBITHIM IPOIIECOM, a € TAKOXK 1 BAXIIMBUM 1HCTPYMEHTOM IPAKTH-
4HOT pearizauii rimo0albHUX EKOJIOTIYHUX Lied. AJke BoHa cripusic JOpMYBaHHIO €KOJIOTIHHOI CBIZIOMOCTI, 3MiHI MO-
BEIHKOBHX MOJIE/IEeH Ta aKTUBHIH y4acTi rpoMaJ] B IPUPOJOOXOPOHHIH MisSIIBHOCTI.

CyuacHi TOCTiKeHHS MiITBEPIKYIOTh, IO €KOJIOTiYHA OCBiTa MAa€ CyTTEBUH BILIMB Ha PiBEHb €KOJOTIYHOI BiJl-
TIOBiZIAJIBHOCT] HACEJICHHSI Ta CIPHSIE PO3BUTKY CTAIHMX MPAKTHK y MOBCIKACHHOMY KHTTI [3].

HITIT «/lecHsaHChKO-CTapOTyTCHKHI) € BKIMBAM MPHUPOIOOXOPOHHHM 00’€kToM CyMCBKOi 00NacTi, MisUTb-
HICTH SIKOTO CIPSIMOBaHa Ha 30epe)KeHHS, BiITBOPSHHS, pallioHalbHe BUKOpUCTaHHS JaHamadTiB JliBooepexuoro ITo-
Jricest 3 TUITOBUMHU Ta YHIKaJIbHIMH NMPUPOAHUMH KOMIUIEKCaM a TaKOXX (POPMYBaHHS €KOJIOTIYHOI KyJIbTypH HACEIICHHS
[4]. Exonoro-0CBITHS JIsSUTEHICTD € OJHUAM i3 KIIFOYOBHX HAIPSIMiB POOOTH MapKy.

Bigzin exosoro-ocBiTHROI poOOTH Ta pekpeanii mapKy peanisye MUPOKUH CIIEKTP 3aX0/iB, CHIPSIMOBAHUX Ha Pi3-
Hi KaTeropil HacCeNeHHs:

* YYHIBCBKY MOJIOJIB;

* CTyICHTIB;

* TIEIarOT1YHUX MPAIliBHUKIB;

* MicrieBi rpomanu [4].

BaxnnBoro 0coOIMBICTIO € aKTHBHA B3a€MOJIA 3 OaraTbMa OCBITHIMH ycTaHOBaMH perioHy. CTaHOM Ha MOYaToOK
2026 poky mapk CHCTEMHO CIHiBIparioe 3 6nm3pko 20 3aKinagaMy OCBIiTH, IO CBITYUTH NP0 3HAYHE TEPUTOPiaIbHE 0XO-
IUICHHS T2 CHCTEMHHI XapaKTep eKOOCBITHBOT TiSUIEHOCTI.

OcHoBHUMH (opMaMH pOOOTH €:

* IPOBEJICHHS TEMATHYHHUX YPOKY, JEKLil, 6ecis;

* OpraHi3ailisi €eK03aXO0/iB Ta aKIIii;
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* iH(QOpMAIITHO-IPOCBITHHUIIEKA AisUTBHICTD B TPOMAIAX;

* y4acTh Y HAYKOBHX Ta OCBITHIX KOH(EPEHIIisIX, ceMiHapaX, BeOiHapax, HABUaHHSX;

* po3poOKa METOANIHNX MaTepiamiB sl poOOTH 3 AITEMH, B TOMY YHCIIi BpaXOBYIOUH OCHOBH 0e30ap’€pHOCTI;

* po3poOka iHpOopMaLiHHIX MaTepiaiiB MPHPOIOOXOPOHHOTO CIPAMYBaHHS [4].

A BigmoBigHO 10 Oe3mekoBoi curyanii B CyMchKiii oOyacTi Oiplla YacTHHA €KOOCBITHIX 3aXOJiB, BiIIIOBiIHO
aJarToBaHa, Ta IPOBOANTECS B OHJIAIH (hopMaTi a00 B YKPHTTAX 3 JOTPUMAHHAM O€3IIEKOBUX PEKOMEHIAITIN.

Taka gisuTbHICTS cpusie HOPMYBAHHIO €KOJOTIYHOI CBIIOMOCTI SIK MiIPOCTAI0YOr0 MOKONIHHS TaK i JOPOCIOTo
HaceJeHHs, MiJBUILEHHS PiBHS 00I3HAHOCTI IOJO MPUPOJIOOXOPOHHHUX NHTAaHb Ta 3aJYUYECHHS IPOMaj O BHPILICHHS
€KOJIOTTYHMX npoOuieM. J{iTH 3 BUCOKMM PIBHEM €KOJIOTIYHOI CBIZIOMOCTI CHOTOJHI — II€ CBiIIOMi TPOMAJsIHU KpaiHU B
MaiiOyTHEOMY.

BoenHi il Ha Teputopii YKpaiHu CYTTE€BO BIUIMBAIOTH HAa CTaH HABKOJIMIIHBOTO CEPEIOBHINA Ta XKUTTA 1 370-
poB’st moneil. PyliHyBaHHSI IPUPOJHUX €KOCHUCTEM, 3a0pyJHEHHS BOIHHX 1 3€MENIBHHUX PECypcCiB, 3HUIIEHHS (IIOpH i
(hayHU CTBOPIOIOTH JIOBIOCTPOKOBI €KOJIOTIUHI HACIIIKH.

Kpim Toro BiitHa BIiiMBae Ha MICUXOJIOTIYHUH CTaH HACENIEHHS, 3HIDKY€E PiBEHb yBaru M0 €KOJOTIYHHUX MpobieM
Ta YCKJIAIHIOE peati3amilo IPUPOTOOXOPOHHMX 3aXOMIiB. B Takux ymMoBax 0coONMMBO BaXKIMBO 30epiraTé Ta po3BUBATH
€KOJIOTO-OCBITHIO JISIIBHICTD, SKa:

* I JBUIIY€ PiBEHb €KOJIOTIYHOI CBIOMOCTI HaCeIeHHS;

* CIIpUsI€ BiANIOBINAIHHOMY BUKOPHCTaHHIO IIPHPOAHUX PECYPCiB;

* (hopMy€e po3yMiHHS 1 TOTOBHICTB IO BiIHOBJICHHS [TOCTPAXKJaJIMX TEPUTOPIil;

* MIATPUMYE 3B’ 30K JFOJUHU 1 IPUPOIH, SIK PAKTOP MCHXOIOTIYHOT CTaOUILHOCTI.

[TponoBxKeHHs aKTUBHOT €KOOCBITHBOT pOOOTH HABITH B YMOBaX BOEHHOTO CTaHy € Ba)KJIMBUM BHECKOM y Mai0y-
THE CTaJIOTO PO3BUTKY KpaiHH.

Otxe, exonoro-ocBitHs AisuibHicTs HIIIT «/lecHsHChKO-CTaporyTchkuil» Mae Barome MpakTUUHE 3HAYCHHS /IS
periony:

* (hopMy€e exoJOoTiuHy KyJIBTYPy HaceJIeHHS;

* IOUIMPIOE 3HAHHS PO MPUPOJIHI PECYPCH Ta BAXKJIUBICTH 1X 30€peKEeHHS;

* 3aJy4a€e MOJIOAB /10 MIPUPOIOOXOPOHHOT HisIIBHOCTI;

* PO3BUBAE MAPTHEPCTBO MK IPUPOJOOXOPOHHUMH YCTaHOBAMH Ta 3aKJIaaMH OCBITH Pi3HUX PiBHIB.

3aBIAKH CHCTEMHIH POOOTI MapK BHCTYIAE BaXXIIMBUM OCEPEIKOM EKOJIOTIYHOI MpOCBiTH. EXKOOCBITHS HisTb-
Hictp HIIIT «JlecHsHChKO-CTapOoTyTCHKHID € BaXKJIMBUM eJIeMEHTOM peanizarii Lline#t cramoro po3BUTKY Ha perioHa-
JILHOMY DiBHi, 3a0e3neuye (HOpMyBaHHS €KOJOTIYHOI CBIIOMOCTI HACENICHHs, CIIPUSE PO3BUTKY BiJIIOBIAILHOTO CTaB-
JICHHS IO IPUPOAHM Ta MIATPHUMYE CTANUI PO3BUTOK TEPUTOPIH.

B yMOBax BO€HHHX BHKJIMKIB 3HaYE€HHS €KOOCBITH JIMIIIE 3POCTAE, OCKUIBKH BOHA BiJirpae BaKJIMBY POJIb Y MiJ-
TOTOBIIl CYCHIJILCTBA JI0 BIZIHOBJICHHSI JOBKULISA Ta (POPMYBaHHS €KOJIOTTYHO OPi€EHTOBAHOTO Mail0yTHBOTO.

IMonanpuinii po3BUTOK €KOJIOT0-OCBITHBOI JISUIHOCTI B MOTpeOye, B IMeplly 4epry, HacTaHHsS MHUpY B KpaiHi,
BiJTHOBJICHHSI IPUPOIAHOTO Ta iIHYPACTPYKTYPHOTO CEPEIOBHIIA, PO3IIUPEHHS CIIBIIPAIli, BIPOBAIXKCHHS CyJaCHUX ITiJI-
XOJIIB Ta MITPUMKH Ha Jep>KaBHOMY 1 peTiOHATbHOMY PiBHSX.
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Environmental Education Research. — 2023. — Pesxum moctymy: https://www.tandfonline.com (nata 3Beprenss: 26.04.2026).
4. lecustHchKO-CTaporyTChKUI HaIliOHANBHUN TpupogHuii mapk. Odimiamii caidt [EnexrponHmid pecypc]. — Pexum mocrymy:
https://www.nppds.inf.ua/ (nara 3Bepuenns: 26.04.2026).
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JOCJI)KEHHA PIBHA KOHIIEHTPAIIH 3ABPYIHIOBAJIbHUX PEYUOBHH B
ATMOC®EPHOMY HOBITPI IIIJ1 YAC CITAJIFOBAHHSA ITIOBYTOBHUX BIAXO/IB I
TOP®Y

CEPI'A Tersina

Hayionanvuuii ynigepcumem «Ilonmascoka nonimexuixa imeni FOpiss Konopamioxay, m. [lonmasa, Yxpaina
e-mail: tetjanaserga@gmail.com

VY mucepTanitHOMy AOCIHIIKEHHI MPUIIIEHO YBary Ba)XIMBOMY MapaMeTpy MpPHU CIIANIOBaHHI MOOYTOBUX BiIXO-
JIiB: BUMIPIOBaHHIO KOHIIEHTpaliil 3a0pyIHIOBaJIbHUX PEUOBUH B aTMOC(epHEe MOBITps. BHpilIeHHS LBOro acrekTy €
KJIFOUOBUM JU1s1 3a0e31e4eHHs e()eKTUBHOCTI Ta €KOJIOr1YHOI Oe3IeKH Mpoliecy nepepoOIeHHs MOOYTOBUX BiIXO/IIB.

3 1ieto MeToro Oyno BuKkopHucTano razoananizatrop OKCI SM (puc. 1, a) st BUMiprOBaHHsI Ta30BUX KOMITIOHEH-
TIB MiJ Yac cranoBaHHs. EkcriepuMeHTasbHI JOCIIIKEHHsI CIIAIIOBAaHHS 3pa3KiB MPOBe/IeHO Ha 0a3i kKadenpu Teriora-
301I0CTa4aHHs1, BEHTHJIALIT Ta TEIIOCHEPTETHKY 32 JJOIIOMOT'0I0 TBepAONanuBHOro kotna (puc. 1, 6) [1].

a) 0)

Puc. 1. a) razoananizarop OKCI 5M; 6) TBepaonanuBHUIA KOTEJ JUIs CIIaTIOBaHHS aJIbTEPHATUBHUX BHUIIB MaJINBa

Jliist mOCTiIKeHHS MIATOTOBICHO 15 mpo0 yIst CrIalfOBaHHS: Marip 1 KAPTOH, IIACTUK (TOMIMPOIIICH), TEKCTHIb
CHUHTETUYHU, nepeB’siHi BUpoOH i Top¢ (IO TpU MpoOM KOXKHOTO KOMIIOHEHTY JUIsl 3MEHIICHHS IMOXHUOKH BHUMIpIO-
BaHb). Bara jociipkyBanux 3paskis craHosuia 1,0 + 0,1 kr.

ITix yac excriepUMEHTAIBHOTO JOCHI/PKEHHS BU3HaUYeHO KoHueHTpauii kapooH (II) oxcuay (CO), azory (II) ok-
cuny (NO), azory (IV) okcuny (NO32) ta cynsdyp (IV) okcuay (SO2). BeranoBneHo BiAIOBIIHI cepeiHi KOHIIEHTPAIT
3a0pyIHIOBAIFHUX PEYOBHH Y JMMOBHX Ta3ax IpH CHaIIOBaHHI roprounx ¢pakuiii moOyToBux Biaxoxis i Topdy, mo
HaBeJIeHO B Tabi. 1. OCKNBKM DOCII/KEHHS! BUKOHYBAJIMCS Ha €KCIIEPUMEHTAJIbHIN YCTaHOBII, sIKa BHKOPUCTOBY€ETHCS
JUIsl TOCHIJPKeHb, PO3pOOOK Ta BHIPOOYBaHb IOJO0 YAOCKOHAJIEHHS MPOLECIB CIATIOBAHHS Ta Ha SIKiil 0OpOOIISIOTH
MmeHnie 50 TOHH BiAXo[iB Ha pik [2], oTpuMaHi pe3yNbTaTd MOPIBHSHO 3 T'PAHUYHO JIOMYCTHMHUMHM KOHIIEHTPALisIMH
(MakCcHMMaNbHOPa30BUMH) XIMIYHUX 1 610JIOTIYHMX PEUOBHH B aTMOC(HEPHOMY TOBITPI HacENEeHUX Miclp [3].
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Tabmuus 1. Cepenni KOHIEHTpaLIl ra30n0Ai0HNX 3a0pyJHIOBAIEHIX PEYOBUH

CepenHs KOHLIEHT- . - Bu namiea — rﬂKé
awtis, Mr/v® ITamip 1 [Tnactux (mosin- Texcruns cuH- Hepep’sH1 Top¢ 6pukero- MI/M
par, KapTOH poTIisIeH) TETUIHMI BUpOOH BaHuH [3]
Cco 3011,7 5875,2 8060,5 2120,1 3450,3 5,0
NO 107,1 2854 310,2 114,6 1155 0,4
NO; 163,4 367,3 340,6 135,9 178,2 0,2
SOz 382,6 210,8 2251 1422 360,7 0,5

Amnamiz Tabn. 1 mokasye, o KOHIICHTpaMii ra3omoaiOHnX 3a0pyIHIOBAIFHIX PEUOBHH NEPEBUINYIOTH TpaHUU-
HOJIOITyCTHMIi KOHIICHTpalii pedoBHH B aTMOc(epHOMY ToBiTpi. Lle mosicHIoeThCS:

— Bucoki koHneHTpanii CO (max = 8060,5 m2/m® (TeKCTUNb CHHTeTHYHUR), min = 2120,1 me/m® (mepeB’sHI BU-
poOu) mpH CrIaIOBaHHI CIIPHYUHEHI HEIOBHUM 3TOPSHHSAM, MIPH HECTa4dl KUCHIO a00 HEIOCTaTHhO BHUCOKIHM TeMIlepaTy-
pi, Ta B 3aJISKHOCTI Bifl XIMIYHOTO CKJIaAy # CTPYKTYpH KOMIIOHEHTIB;

— 3HauHi koHuentpauii NO (max = 310,2 me/m® (TexcTuIb cuHTETHUHUI), Min = 07,1 m2/m® (manip i kapToH)
IIPY CHAJIFOBAaHHI JOCIIIPKYBAaHHUX 3pa3KiB BUHHMKIIHM Y€pe3 HECTaOUIbHUI PEeXHUM TOPIHHS 1 HAIJIMIIKY KHCHIO Ta HasB-
HICTh 30Ty B CKJIa/li MOOYTOBUX BIIXO/IIB;

— 3Hauli konueHTpauii NO; (max = 367,3 ma/m® (nnactuk), min = 135,9 ma/m® (nepe’sHi BUpOOH) IpK CHAIIO-
BaHHI KOMIIOHEHTIB YTBOPWJIMCS BHACHIiI0K okucHeHHs HiTporeH (II) okcnay y mumoBux razax. OCHOBHUMH NPUYHHA-
MH € BUCOKI TeMIIepaTypH TOPiHHS, HAJUTUIIOK KHCHIO Ta HAsBHICTh a30TOBMICHHX PEYOBHH y MOOYTOBHX BiX0nax;

— 3HauHi KoHueHTpauii SOz (Max = 382,6 ma/m® (nanip i kapTon), min = 142,2 me/m® (nepes’saHi BUpOOH) npu
CHamoBaHHI MOOYTOBHUX BiAXOMIB i TOpdy BHHUKIM Yepe3 3TOPSHHS CIPKOBMICHHX MaTepialliB IIPH BHCOKHX TeMIIepa-
TypaxX TOPiHHS.

JUi1st 3MeHIIICHHS BIUIMBY KOHLICHTpaLiil 3a0pyAHIOBaJbHIX PEUOBHH B aTMOC(EpHE MOBITPS BAKIMBO BHKOPHC-
TOBYBaTH CYYacHI TEXHOJIOTI] OUUINEHHS BiAXOIIB Ta eEKTUBHI CHCTEMH (inbTpartii, oo 3a0e3mnednT 6e3meIHnid Ta
€KOJIOI'YHO YHMCTHH Tpolec craimtoBaHHsA. KpiM TOro, crpusiHHS BiIHOBIIOBAIBHHM JKEpedaM EHEprii Ta pO3BHTOK
aNbTePHATUBHUX METOJIB IepepoOIeHHs TOOYTOBHUX BIXOIB MOXE CIPHUATH 3HWKEHHIO KOHICHTPAIIH TOBITPSL.

CIITMCOK BUKOPUCTAHUX JI’KEPEJI
1. Tomix, 0.C., Kytnuii, B.A., I'y3uk, /I.B., Uepnenpka, [.B., Yenypko, }0.B., Cepra, T.M., Maneiino, €.M., Muxaiimok, C.M.,
I'pixic, C.A. (2023). Hosi nabopatopHi cTeHAN Kadeap Terora3onocTayaHts, BEeHTHIIALI] Ta TEINIOCHEPTeTUKH W MPUKIIATHOT eKo-
Joril Ta MPUPOAOKOPHUCTYBaHHA. 30ipHux mamepianie I Mixcnapoonoi naykoo-npaxmuunoi kongepenyii «Exonocis. Jlosxinis.
Enepeoszbepeoicennsn». C. 218-222.
2. Jlesiki MUTaHHS €KCIUTyaTalii yCTAHOBOK CIIAIIOBAHHSA BiJIXOJIIB Ta YCTAHOBOK CYMICHOTO CHaJFOBaHHS BiaxomiB Bix 25.04.2025 Ne
856. URL: https://zakon.rada.gov.ua/laws/show/z0962-25#Text (nara 3Bepuents: 08.05.2026).
3. I1po 3aTBepmKEHHS AEPKABHUX MEIMKO-CaHITAPHUX HOPMATHBIB JOMYCTHMOTO BMICTY XIMiYHHX 1 G10JIOTYHUX PEYOBHH B aTMOC-
(depromy moBiTpi Hacenenux wmicip Big 10.05.2024 Ne 813. URL: https://zakon.rada.gov.ua/laws/show/z0763-24#n19_(nara 3Bep-
Henus: 08.05.2026).
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BUKOPUCTAHHSI I'C-CUCTEM TA JAHUX A33 JJIs1 JOCJIYKEHHS
BOJHUX OF’EKTIB (HA ITPUKJAJII BONOCXOBHUILA BACIB KYT)

'MIEPEMET Hasapiii,
’BPEKUILBKA OJjiena

Hayionanvuuti Yuisepcumem Boownozo I'ocnodapcmea ma Ilpupoookopucmyesannsi, Pigne, Ykpaina,
te-mail: n.v.sheremet@nuwm.edu.ua 2l.a.bregucka@nuwm.edu.ua

Ha cporomHi y cBiTi Bce OiIpImIoro momupeHHs: Ha0yBaioTh TexHomorii /133, mo 3acTtocoByroThes pasom 3 [1C-
cHUCTEeMaMH JIJIsl MOHITOPHHTY HaBKOJIMIITHBOTO CepeioBHIa. ToMy B JaHOMY JOCIHiIKEHHI HAMH OyJH IpoaHali3oBaHi
MOJKJIMBOCTI 3aCTOCYBaHHS BeO-caiiTy Copernicus Browser, o Hagae IOCTYII 0 CYIyTHHKOBHX 3HIMKIB IPOTpaMHu
Sentinel, no3Bossie iX Bizyasi30ByBaTH, CTBOPIOIOYM KOMITO3MIIT, a TAKOX iHAEKCHI 300paxkeHHs. [laHuii cepBic Hajae
MOXKITMBOCTI aHajl3y iHAEKCHUX 3Ha4eHb y perpocnekTuBi [1]. O6’€kTOM JOCIIIKEHHS € — MPOLECH 3apPOCTaHHS BOJIO-
cxosuma bacie Kyr, 1o 3Haxoquthest B Micti PiBHe — aaMiHICTpaTHBHOMY LEHTpi PiBHEHCHKOT 00sacTi. Ake akTyalb-
HICTh JIOCIHIKEHHs 3a0py/THEHHSI BOJHUX PECYpCiB, MOYMHAIOUH i3 60-X POKIB MHHYJIOTO CTOJITTS, 3aJIMIIAETHCS BayKIIH-
BOIO CKJIAJIOBOIO 3a0€3MEUEHHS CTAIOr0 PO3BUTKY IUIAHETH Ta OKPEMHX KpaiH 30kpema. Ha ocHOBI oTprMaHuX pe3yJibTa-
TiB, MU CIIPOOYBaJIM BU3HAYNTH HAasBHICTH TEH/ICHIIIH, IO JO3BOJISATH CIIPOTHO3YBaTH MaiiOyTHIHM CTaH BOJTOWMHU.

JlxepenoM Bo103a0e3NEeUeHHST BOJIOCXOBHIIA € Pidka YCTs, TOMY BOHO € PYCIIOBUM, CKHAHUM. 3arajbHa IUIOMIa
Bogoimu — 100,2 ra, mpu mbOMY IUTOIIA BOJHOTO J3epKana ckiangae 91,28 ra, cepennst rmmbmaa — 2,03 M [2]. baciB Kyt
OyB 0OpaHU I TOCTIHKEHHS, TOMY IO JJaHa BOAOWMa BUKOPHUCTOBYETHCS U CKUAY B HEl CTIYHUX BOJ, SIKi 5K BiTO-
MO MOXYTh BUKJIIMKATH OpraHigHe Ta XiMidHe 3a0pyIHEHHS i B pe3yibTaTi IPOBOKYBAaTH MOAATBIINN PO3BUTOK (iTOT-
JIAHKTOHY Ta 3apOCTaHHS BOJAOWMH BHUIIMMH POCIHHAMH.

Jany mTydHy BOJOHMY OyJI0 OLIHEHO 3a TPO(O-canpoOioJOriYHMMHU MOKA3HUKAMHU, SIKI MOKA3aJIH, [0 MOBEPX-
HeBi Boau HanexaTh 10 111 kmacy sikocti Boau. CTaH BOAHOTO CEpeIOBHINA — 3aIOBUTLHUIMA, CTaH 32 KATErOPi€I0 — MOCe-
pEenHii, CTyniHb YUCTOTH BOAM — 3abpynHeHa [2]. [Toka3HHMK 3aBUCIMX PEYOBHMH Y BOJI TaKOXK CTaOIJIbHO MOKa3yBaB
3HaueHHs B 10 pa3iB BUIlle HOPMH, 110 Pa30M i3 HEIOCTATHIM PIBHEM KHCHIO Y BOAI O3HAYae, 110 HA TEPUTOPIi BOJOHMH
BiZI0OYBAIOTHCS IPOLIECH 3aPOCTAHHS.

Hapmani nocnimkeHns 0yio mpoBeeHo 3a gonoMoror cepricy Copernicus Browser B gekinbka etamis. Haiinep-
e Oynu BimiOpaHi cymyTHUKOBI 3HIMKH 3 2015-ro mo 2026-# pik i3 BiICYTHROIO XMapHICTIO B 30HI iHTEpecy, 0 OyIu
MOJTUIEH] Ha ABi KaTeropii: 3HIMKH, sKi Oy OTpHMaHi A0 MOYATKy BETeTallil pOCIMHHOCTI; 3HIMKH, B MEPio aKTUBHOL
Bererartii.

[icnsa uporo 3HiMKHN Oyiu onmdpoBani Ha caiiti Copernicus Browser. [Ipu 1iboMy TepuTOpisi BOXOCXOBHIIA, IO
OyJa 3apOoCio0 POCIMHHICTIO, HE BUKOPHCTOBYBAJIACS JUIS OLM(pPyBaHHs, 100 MOPIBHATH IUIOILY BOAHOTO J3epKaia y
IBOX Kareropisix. /st oundpyBaHHsS Ta BHU3HAYE€HHsS TEPUTOPIl BOJOHMH BHKOPHCTOBYBABCS KOJILOPOBUIH KOMIO3HT
«XHOHI KOJILOPWY, KU BUKOPUCTOBYE OIIMKHE 1H(ppauepBOHE CBITIIO SIK YEPBOHE, YEPBOHE CBITIIO SIK 3€JICHE, a 3elieHe
CBITJIO sIK cHHE. J[aHa KOMOIHAI[isl BUKOPUCTOBYETHLCS Il BU3HAYCHHS MIUIBHOCTI Ta 30pOB’s pociuH. OCKUIBKH poc-
JIUHA 7I00pe BiOMBAIOTH CBITJIO Y JBOX CMyrax, TO IX MOXHa J00pe BimaimuTu Bixg perrrd nokputts [3]. Came Tomy
JlaHa KOMOIHallis € Ay>Xe HIHHOIO JUIsl BU3HAYEHHS POCIMHHOCTI y BOJJOMMI Ta Ha IPyHTax.

Ha ocHoBi oTpuManoi onu)poBaHOi IO BOJHOTO A3epKayia Oyyiu moOymoBaHi rpadikd 3MiHH IUIOII BOIOC-
XOBHIIA Y JTBOX KaTEropisx 3HIMKIB.

Sk BuIHO 3 pHc. |, IIoma BOZOCXOBHUINA JI0 BEreTaLlifHOTO Mepio/y 3a Yac JOCIHIKEHb 3aIHIIa€ThCs MalKe He
3MIHHOIO Ta B cepeHboMy cTaHoBuTh 0.93 kM2 OjHak, Ioma BOAONMHM Mijl 9ac Mepiofy BereTallii Z0CHTH 3HAYHO
3MiHmIack. 30kpeMa B 2018-2017 pokax crocrepiraiach HaMEHIIIA IUIONIA BOJOWMH, TOOTO B IeH mepio BoJoHMa
HaiOuIbIme 3apocrana. OxHak, 3 2018-ro poky mo 2023-i crocrepirajiock 30UTbIICHHS TUIOIII BOJOWMHU, IO CBiTYUTh
PO 3MEHILEHHS 3apocTaHHs Bogocxosuima. 3 2023-ro mo 2025-i pp. ruonia BOJOWMH 3aIMIIHIACE CTA0IIBHOIO, 10Cs-
THYBIIH CBOK MaKCUMaJIbHY Iutomry y 0.86 kM2,

HactymauMm eramom ctano Bu3HadeHHs 3HadeHHsS NDVI Ha 3HiMKax. 30kpeMa aHuil iHAeKC MOXke OyTH KopucC-
HHUM JIJIS. BA3HAYCHHS CTaHy C.-T. KYJIBTYP Ha MOJISAX, IXHBbOT 3a0yp’sSTHEHOCTI, CKIIaly Ta CTaHy JIiCOBOTO TIOKPUBY, BH-
3HAUEHHS TMPOIIECIiB 3HENICHEHHS. B 1miloMy, BiH HalliJIeHH HA BU3HAYECHHS POCIMHHOCTI, 3aBISIKH 3aCTOCYBaHHIO Ma-
TeMaTUYHHUX OTiepalliii HaJ] KaHaJaMHu B YEpBOHIN Ta ONMKHIN iHppadepBoHiil 001acTsIX CIIEKTPY, MO B pe3ysbTaTi (ho-
PMYIOTB 300paXKeHHS iHIEKCY.
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Puc. 1. I'padiku 3MiHM TUTOIII BOIOWMH IO aKTUBHOI BEreTallil Ta miJl 4ac akTHBHOI BereTarlii

Haiinepiie 0yB Bukopuctanuii iHcTpyMeHT «Statistical Info chart», mo modynysas rpadik cratuctuunoi iHdop-
Mallii Ha OCHOBI cepeiHiX 3HaueHb iHaekcy NDVI B Mexax oOpaHoi 30HH iHTepecy Ha OCHOBI 3HIMKIB 3a OCTaHHi 5 po-
kiB. OiHaK, JaHMIl IHCTPYMEHT HE € TOYHMM, aJUKE 3HIMKH MOXYTh OYTH 3aIMMIICHHMH, ajié BOHH TaKOX OYyIyTh BHKO-
pucrani s aHamizy. g Toro, mo6 ckoperyBatu rpadik, MU BUPIIIHIN BiICIATH BCI iHIII 3HIMKH Ta 3aJHITNTH JIAIIC
Ti, o Oynm oOpaHi A aHami3y, mo Oyn: 3po0JieHi MmiJ Yac akKTUBHOI BEeTeTallii, Ta BU3HAYUTH HA HUX CEpEeIHE 3HA-
gyeHHs1 NDVI. [Ipu iboMy 30Ha iHTepecy oOMexyBajia TEPUTOPII0 BOJOCXOBHILA Pa3oM i3 IPHOEPEKHOIO POCIHHHICTIO,
0 CKyI4JyBajlach Ha TEPUTOPil BoAHOTO Iieca. B pe3ympTarti OyB oTprMaHmii rpadik BitoOpakeHHA HAa PHCYHKY 2 A.
SIk Mu MOXeMO Mo0auuTH 3 JdaHoro rpadika — 3HaueHHs NDVI BIpoIOBXK POKIB KOJNUBAETHCS, OJHAK 3aTUINAETHCS
npuOIM3HO Ha OJHAKOBOMY piBHI. ToOTO naHwWii rpadik He MATBEPPKY€E TEHICHIIO, 0 MU OTPUMAIX NPH aHANTi3i
rwront. J{Jist moJanbIioro aHanisy, MU oqudpyBaiii MEXYy, 110 BKIIFOYalla TEPUTOPII0 BOJHOTO Iuieca 6e3 CKym4eHoi poc-
JIUHHOCTI JUI KOXKHOTO 3HIMKY OKpPEMO, Cepel 3HIMKIB, 1[0 Oyiu 3poOJeHi mij yac Bereramii. Ta 3a J0MOMOro iH-
cTpyMmeHTy «Statistical Info chart» BusHaunnm cepenni 3nauennss NDVI i moOyayBanu rpadik, HaBeJICHUI Ha PUCYHKY
2 B. SIx Mu Gaunmo, rpadiky € BiJTHOCHO aHAJIOTTYHUMH, BiJPi3HAIOTHCS JIMIle a0CONIOTHI 3HaueHHs. [Ipu yoMy pizHH-
1151 3HAUCHb MalKe OJIHAKOBA JUII KOXKHOTO pOKy. Lle o3Hauae Te, 110 KUTBKICTh POCIMHHOCTI, SIKa CKYIMYy€EThCs 011 Oe-
periB, Maibke He 3MIHIOETBCS 1 BOIOWMA 3apocTae Maike OJHAKOBO KOXKHOT'O POKY.

CepefiHe 3HaueHHa NDVI CepepHe 3Ha4YeHHA NDVI
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Puc 2. a — I'padik cepennix 3aaders NDVI, BU3HaueHUX BIPOIOBXK POKiB, aBBTOMAaTHYHO 32 JOIIOMOTOIO CaiTy.
6 — I'padik cepennix 3Hauers NDVI, oTpuMaHuX 1151 KOXKHOTO 3HIMKY OKpEMO

[Ticns mpoBeaeHOT0 TOCIiHPKEHHS MH MOXEMO 3pOOHUTH BUCHOBOK, IO X0 301JILITY€ETHCS TUIOMIA BOJHOTO J3€P-
Kaja i 3MEHIIY€EThCS IUIONa BUIMMOI POCIHMHHOCTI, 3apOCTaHHs BOJOHMH BCE OHO 3HAXOIUTHCS HA BHCOKOMY PiBHI,
0 03HAYae Te, Mo Boau BAcX. bacie Kyt moTpeOyroTh ouHIeHHs, 1100 3amo0irTi MoJaibIIoro MOTIPIICHHS CUTYAII.
3rigno puc. 2 B, cepenue 3nauenns NDVI cknamgae 0.21, mo 3a nanuMu HaBeneHnMHA Ha caidti Copernicus Browser Bij-
MOB1JIa€ TEPUTOPIi 3apocioro yarapaukamu ado macosumy [1]. 3a nanumu EOS DATA ANALYTICS ne 3HaueHHS Bi-
JIIOBIJIa€ po3pipKeHii pocauHHOCTI [4]. J{1s BOOHUX MOBEpXOHB 3HAUeHHS iHIekcy NDVI noBHHHO cTaHOBUTH OJH3b-
ke o -1. Illo me pa3 miaTBepIKy€e HASBHICTH BHCOKOT (DOTOCMHTETHYHOT aKTUBHOCTI B TEILIi TIEPiON POKY HA TEPHUTO-
pii BogocxoBuma. Y oMy, TeHIEHIS 3a0pyTHEHHS BOJOHMH TIPSIMY€ IO 3MEHIIICHHST TEPUTOPii 3aBUCIIOT POCITHHHO-

SECTION 5. The role of academic networks in achieving the sustainable
90 development goals




CONNECT_ED: STRATEGIC PARTNERSHIPS FOR GLOBAL ACADEMIC ENGAGEMENT

CTi, IpOTE OpraHiyHe 3a0pyAHEHHS y BUIIISAAI (POTOCHUHTETHYHO aKTUBHOI POCIMHHOCTI 3aJIMIIATUMETHCS Ha OJJTHAKOBO-
My piBHi, 110 TOTpeOy€e HEBIAKIAAHOTO BUPIMICHHS CUTYAIIi].

CIIUCOK BUKOPUCTAHMUX 1 KEPEJI
1. CDSE COPERNICUS DATA SPACE ECOSYSTEM Copernicus Browser. URL: https://dataspace.copernicus.eu/ecosystem/
services/copernicus-browser (nara 3sepuenns: 01.05.2026).
2. Kimmmenko M. O., [Tpumena A. M., Kimmernko O. M., Cremtok JI. M. O-94. OuiHIOBaHHS CTaHy BOJHHX €KOCHUCTEM 3a IMOKa3HH-
kamu OiorectyBanHs: MoHorpadis. — Pisne. HYBITTI, 2014. — 170 c.
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https://science.nasa.gov/earth/earth-observatory/how-to-interpret-a-false-color-satellite-image/ (nara 3epuennst: 05.05.2026).
4. EOS DATA ANALYTICS. NDVTI: IIfo ITotpi6uo 3uaru ®epmepy s Anamisy Bereranii? URL: https://eos.com/uk/blog/ndvi-
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IMPLICATIONS FOR UKRAINE

ISHERSTIUK Maryna,
IYAROSHENKO Nataliia,
2SHERSTIUK Mykola

ISumy National Agrarian University, Sumy, Ukraine,
e-mail: maryna_skliar@ukr.net, nataliia.yaroshenko@snau.edu.ua
2State Environmental Inspectorate in Sumy region, Sumy, Ukraine

e-mail: n.sherstuk@ukr.net

Post-war recovery increasingly includes environmental restoration as a strategic component of sustainable re-
gional development and national resilience. Armed conflicts transform landscapes through soil degradation, hydrologi-
cal disruption, habitat fragmentation and biodiversity loss, but at the same time create conditions for the emergence of
new ecological trajectories [1]. In this context, ecosystem restoration of war-affected territories becomes not only an
environmental task but also an important element of rebuilding socio-economic stability and strengthening ecological
security.

The purpose of this study is to analyse ecosystem recovery pathways in former military landscapes using Euro-
pean case studies and to identify their relevance for post-war recovery strategies in Ukraine, with particular attention to
the role of scientific institutions and academic cooperation in supporting restoration processes.

The research is based on a comparative qualitative approach combining literature analysis, spatial interpretation
and field observations conducted in post-military landscapes in Germany, including the Harz region, Lower Saxony,
Brandenburg, the Dénche reserve and bunker complexes on Usedom Island. These territories represent different ecolog-
ical contexts and management approaches, allowing identification of transferable principles of post-disturbance ecosys-
tem recovery [2].

The results demonstrate that former military areas can become important elements of ecological infrastructure
supporting biodiversity conservation and landscape stabilization. In the Harz region, large-scale forest disturbance trig-
gered structural transformation of spruce monocultures and stimulated natural regeneration processes leading to the
formation of more climate-resilient mixed forests. This example confirms the effectiveness of controlled natural succes-
sion as a cost-efficient restoration strategy for disturbed forest ecosystems in post-war conditions [3].

Former military training grounds in Lower Saxony illustrate the importance of adaptive management for
maintaining disturbance-dependent ecosystems such as dry grasslands and heathlands. Without periodic management
interventions, these habitats rapidly lose biodiversity value [5]. Therefore, restoration planning should integrate tar-
geted measures including grazing and vegetation control in order to preserve habitat mosaics formed during military
disturbance.

Large post-military territories in Brandenburg demonstrate the effectiveness of passive restoration and rewilding
processes in restoring trophic interactions, hydrological systems and species diversity [4]. Such landscapes may serve as
future ecological corridors and components of national green infrastructure networks in war-affected regions where in-
tensive land use is temporarily limited due to contamination risks or safety restrictions.

Peri-urban protected areas such as Dénche confirm the potential of former military territories to function as mul-
tifunctional green infrastructure supporting biodiversity conservation, recreation and environmental education. Similar-
ly, bunker landscapes on Usedom Island illustrate how military infrastructure can be integrated into cultural memory
landscapes and nature-based tourism systems, contributing to sustainable regional recovery [2].

The analysed European experience highlights the importance of integrating ecosystem restoration into broader
post-war reconstruction strategies. Universities and academic networks play a key role in this process by providing sci-
entific expertise, monitoring methodologies, spatial planning support and interdisciplinary training for specialists in-
volved in environmental recovery of war-affected territories [6].

For Ukraine, where large areas are currently undergoing environmental transformation as a result of armed con-
flict, restoration strategies should be based on differentiated approaches depending on landscape characteristics. Natural
regeneration should be prioritised in forest ecosystems, adaptive management should support newly formed open habi-
tats, and extensive damaged territories may be designated as ecological corridors or restoration reserves within national
biodiversity networks [1].
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Thus, ecosystem restoration of war-affected territories represents not only an environmental necessity but also a
strategic component of post-war recovery that strengthens climate resilience, supports sustainable land use and enhanc-
es the role of universities as key actors in rebuilding environmentally secure regions.
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The agricultural sector of Ukraine is currently facing significant environmental challenges, among which soil
degradation, intensified by military impacts, has become especially critical. Disturbance of soil structure, depletion of
soil organic matter, and increased risks of wind and water erosion necessitate the implementation of effective nature-
based solutions.

Agroforestry represents one of the most promising approaches [1-3]. As an integrated land-use system combin-
ing agricultural crops with woody vegetation, agroforestry enhances the ecological stability of agricultural landscapes.
Under current conditions, it serves not only as a tool for increasing productivity but also as a powerful mechanism for
ecosystem restoration, particularly in war-affected regions.

Our field observations conducted in the Forest-Steppe zone of the Sumy region clearly indicate that tree-based
protective elements significantly modify the microclimate within agricultural landscapes. Within their zone of influ-
ence: air temperature is moderated due to reduced wind speed; relative humidity increases; heat and moisture are dis-
tributed more evenly across the field.

The most pronounced effect was consistently observed at distances of 50-150 m from tree-based structures. In
this zone, we recorded the most favorable combination of temperature and humidity, creating optimal conditions for
plant growth and development.

In contrast, open fields lacking woody components exhibited a more extreme microclimate. Higher air tempera-
tures combined with lower humidity levels resulted in increased environmental stress for crops.

Winter field measurements further showed that areas influenced by tree-based systems accumulated snow more
evenly, without sharp spatial variations in snow depth. This contributes to improved soil moisture recharge and enhanc-
es water availability during the spring growing period.

The density of crop populations was found to be strongly influenced by the presence of agroforestry elements. In
our research in winter wheat crops maximum plant density was observed within the optimal influence zone (100-150
m), while slightly reduced values were recorded in close proximity (5-10 m), likely due to competition effects.

In open fields without tree-based structures, plant density was lower and exhibited higher spatial variability.

A strong positive correlation between plant survival and snow cover depth was identified (r = 0.75), highlighting
the importance of agroforestry systems in regulating winter ecological conditions.

Agroforestry systems had a significant positive impact on plant morphological development winter wheat: in-
creased plant height, leaf area, and biomass accumulation; improved development of reproductive organs; enhanced
photosynthetic capacity.

The highest values of morphological parameters were recorded in the central parts of fields (100-200 m from
tree-based elements), with all differences being statistically significant.

In contrast, fields without woody vegetation showed irregular and statistically insignificant variations in morpho-
logical traits, indicating the absence of stabilizing environmental factors.

Tree-based elements also influenced the vitality structure of crop populations. Near these elements, a higher pro-
portion of low-vitality plants was observed. However, at distances of 100-200 m, populations were dominated by high-
vitality individuals, forming “thriving” populations. A clear trend of increasing population quality index with distance
from tree-based elements was identified.

Crop yield directly reflected these patterns. On average, winter wheat yield increases of approximately 5 cent-
ners per hectare were recorded compared to open fields, with the highest productivity observed within the optimal mi-
croclimatic zone.

The results confirm that agroforestry is a key component of sustainable land management. Its importance is par-
ticularly evident under current conditions characterized by: climate change (droughts and temperature variability); soil
degradation; war-related disturbances of agricultural landscapes.

Tree-based agroforestry systems provide multiple ecosystem services: reduction of erosion processes; enhance-
ment of soil organic matter accumulation; improvement of soil water balance; restoration of biodiversity. In the context
of post-war recovery, agroforestry can be considered a fundamental nature-based solution for land rehabilitation and
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ecological restoration. Tree-based agroforestry elements play a crucial role in stabilizing microclimatic conditions and
optimizing soil water and thermal regimes. Their presence enhances crop density, plant vitality, and morphological de-
velopment, ultimately leading to increased productivity. Agroforestry systems are an effective tool for restoring degrad-
ed soils, particularly in regions affected by military activities. The development of integrated agroforestry networks
should therefore be considered a strategic priority for ensuring the sustainable development of agricultural landscapes in
the Forest-Steppe zone of Ukraine.
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[MpuponHo-3anoBiguuii Gony (I13D) chopmoBanuii sk GaratopiBHEBa cHUcTEMA, sika 00 €IHY€E 00’ €KTH Pi3HOTO
CTaTyCy — Bij 3arajbHO/IEPXKAaBHOTO 70 MicueBoro. Taka opraHizawisi J03BOJISIE OXOMUTH MIMPOKHHA CHIEKTP HPUPOIHUX
KOMIUIEKCIB 1 THITIB €KOCHCTEM.

Ha cydacHomy etari npupoaHo-3anoBigauii poHg CyMCBbKOi TepUTOpianbHOI rpoMany Hamidye 19 00’ ekTiB 3a-
raimpHOIO Turomiero 998,8888 ra (puc.1) [1].

KinbkicTb 06'ekTie N30 MNnowa 06'ekris N3P

M 3aKa3HnKKn W 3aKasHWKK

i
m [lam'ATKK NpUpoan M [am'ATKM NpUpoamn

BoTaHiuHi caamn W boTaHiuHi caau

W [NapKM-Nam'ATKK CafL0BO-

lMapKu-nam'ATkK ca40BO-
NapKOBOro mucTeuTea

NapKOBOro MucTeuTea

Lo B [leHAPONOTIYHKIA NapK
W [1eHApONoriuHuii napk Aenap P

Puc.1. 3aransHa xapakrepuctuka 06’ektiB [13® CyMcbKoi TepuTOpianbHOi TpoMain

Amnaniz crpykrypu I13®d Cymcbkoi Micbkoi TepuTOpianbHOI TpoMay 3a KUIBKICHUMHU IOKa3HUKAaMH CBITYUTH
PO CYTTEBE MEpEeBaKaHHS ITaM’ ATOK IIPUPOJIH, YacTKa IKUX CTaHOBUTH 47% Bij 3araipHOI KitbKocTi 00’ ekTiB. Le BKa-
3y€ Ha OpPIEHTAII0 MPUPOJAOOXOPOHHOI HiSIIBHOCTI Ha 30€pE)KCHHSI OKPEMUX YHIKAIbHUX HNPUPOJHHX €JIEMEHTIB, IO
MAaIOTh HAyKOBY T4 €CTETHYHY I[IHHICTb.

YacTka 3aKa3HUKIB 1 MapKiB-1aM’sITOK CaJJ0BO-IIAPKOBOI'0 MHUCTELITBA € CITIBCTABHOIO i CTAHOBUTH MTPUOJIM3HO 110
21%, mo CcBiMYMTH Npo iX BaroMy, Xxo4a it He JOMiHYIOUY, posib y cTpykTypi [13® rpomanu. HaiimeHnie npeacrasie-
HUMH 3QJIMIIAIOTECS OOTAaHIYHI Cajau, YacTKa SIKUX BianoBimae maibke 10% Ta IEHAPOJIOTiYHI MapKu — MPEACTaBIICHI
nuiie ogHuM 00’ ektoM. ToOTO 3 icHyrounx B Ykpaini 11 kareropiii 06’extiB [13® B Mexxax Cymcokoi TI' npeacraBneni
JIUTIIE 1 SITh.

BopaHouac aHami3 po3moAilly IUIONI MPUPOAHO-3AMOBIAHOTO (POHAY IEMOHCTPYE ACHIO IHINY 3aKOHOMIPHICTS.
He3Baxxaroun Ha BITHOCHO HEBEJHKY KiJIBKICTh, 3aKa3HHKH NEpPEBaKAIOTh 3a IUiomero — 93% Bix 3arambHOI IUTOMII
[13®. Bonu 0XOIUTIOIOTH 3HAYHI 38 po3MipamMu IPUPOAHI TEPUTOPIi, 30KpeMa, JIICOBI, JIydHi Ta BOJHO-00JIOTHI YTiJUIs.

[Napku-mamM’ITKA Ca0BO-IAPKOBOTO MUCTEITBA 3alMarOTh ONMU3bKO 5% 3araibHOl Iwiomi. JleHmpororiyauii
napk 3aiimae smie 2% Bif 3arayibHOT IUIOLII PUPOAHO-3aMOBIAHOTO (GOHIY IpoMay, a maM’ sITKK MIPUPOIH Ta OOTaHi-
YHi cagu pa3oM 0mu3bko1%. Takuii He3HAYHUH MMOKa3HUK 3yMOBJICHUH THM, IIO i 00’€KTH, SK IPABUIIO, MAIOTh JOKa-
JLHUHT XapakTep 1 3aiiMaloTh HEBEIHKI TEPUTOPIi, 30CEPEIKYIOUNCh Ha OXOPOHI OKPEMHX MPHPOJHUX EJIEMEHTIB a0o
KoJekiiid pocnuH. ITam’saTky mpupoau Ta Bei mrydHi 06’ extu [13® rpoMaay po3ramoBaHi B MeXax JIUIIIE OJHOTO Ha-
ceneHoro myHKTY — M. Cymu. 1l{o BKka3ye Ha MeBHY OUCHIPOIIOPIIO ¥ PO3BUTKY MEPEXi IPUPOJTOOXOPOHHHUX 00’ €KTIB
Ha TepUTOPIi TPOMaIH.

3a3HaveHe cBiAunTh, Mo 13D rpomaan penpe3eHTOBaHUN TEPUTOPISIMU Ta 00’ €KTaMH i3 PI3HUMH PEKHUMaAMHU
OXOpPOHH Ta BHKOPHCTAHHSA, IO € MO3UTHBHUM 3 TOYKH 30pY IMO€THAHHS NPHPOJOOXOPOHHUX IIEH i3 comiadbHO-
€KOHOMIYHUMH iHTEpecaMy HaceJIeHHs.
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3a piBHeM 3HaueHHs OunbiricTh 00°ekTiB [I3® Cymcbkoi TI' HanexkuTh 10 KaTeropii MicLEeBOro 3Ha4eHHs, 10
BH3HAYa€e 0COOMMBOCTI iX ympaBiiHHA Ta GiHaHCYyBaHHA. BogHOUAC iX 3HAYCHHS BUXOAWTH 338 MEXI1 JIOKAIIBHOTO PiBHA,
OCKIIBKH BOHH 3a0€31e9yI0Th 30€pe)KeHHSI TUIIOBUX 1 YHIKAJIbHAX MPUPOTHUX KOMIUICKCIB.

V¥ mexax Cymcpkoi TT" piBeHB 3aIOBIIHOCTI CTAaHOBUTH OJIN3BKO 2,9%, 110 € BITHOCHO HEBHUCOKUM ITOKa3HUKOM.
Jluist TopiBHSHHSA, cepeaHill piBeHb 3anoBigHOCTI Mo CyMChKil 00sacTi ckiagae npudausHo 7,5%, mo OiablI HiX y 1Bi-
Yi TIepeBHIIy€e aHAJIOTIYHNHN OKAa3HUK rpoManu. Taka pi3HUISA CBiTYUTEH PO HEJOCTATHIA PiBEHb PO3BUTKY MPUPOIHO-
3aroBingHOTO (POHAY Ha JIOKAJIHHOMY DiBHI Ta 0OOMEKEHE OXOIUICHHS TEPHUTOpPii 00’€KTaMH MPHUPOIOOXOPOHHOTO IPU3-
HauYeHHSI.

Hwusbkuii piBeHb 3anoBigHocTi CyMChKOT rpOMaan NOSICHIOETHCSI HU3KOIO0 (hakTopiB. [lo-mepiie, 3HauHa yacTHHA
TepuTOpii 3aliHiATa ypOaHI30BaHMMH Ta CLILCHKOTOCIIONAPCHKUMH 3EMIISIMH, 1[0 OOMEXY€E MOXKIMBOCTI U1l CTBOPEHHS
HOBUX 3anoBigTHUX 00’ekTiB. [lo-npyre, icHyt04l 00’€KTH NMPUPOAHO-3aMOBIAHOTO (POHIY MaIOTh MEPEBAXKHO JIOKATbHE
3HAUEHHS Ta HEBEJMKI IUIOMI, L0 3HWKYE iX BHECOK y 3araJlbHMH MOKa3HHUK 3amoBimHocTi. [lo-Tpete, mpouec cTBo-
penHst HoBux 00’exTiB [13® norpedye Hae)XHOTO HAYKOBOTO OOIpYHTYBaHHS, (DiHAHCYBaHHS Ta OpraHi3auliiHOl MiAT-
PHUMKH, IO HE 3aBXIU 3a0e3MeTyeThCsl Ha JOCTATHEOMY PiBHI.

BopHouac HaBiTh 32 YMOB BiTHOCHO HH3BKOTO PiBHS 3alOBiTHOCTI 00’ €KTH MPHUPOTHO-3aMOBIIHOTO (QOHAY TPO-
MaJH BiIrpaloTh BAXINBY POJb y 30epekeHH] 010pi3HOMAHITTS Ta HMiATPUMaHHI eKoJIOTiuHOi piBHOBaru. BoHn BHCTY-
MAIOTh OCepenKaMu 30epeskeHHs MIPUPOJHUX EKOCUCTEM, (POPMYIOTh OCHOBY JIOKAIEHOI €KOMEPEIKI.

[TepcneKTHBHUMH HanpsAMaMH MOJIMIICHHS KITbKICHUX Ta SKICHUX XapakTepucTtuk [13d rpomaay € cTBOpeHHS
HOBUX 3aKa3HHUKIB 1 IIaM’ATOK IPUPOJM HA TEPUTOPIAX 13 BUCOKOIO MPHPOJAOOXOPOHHOIO LIHHICTIO, PO3LIMPEHHS ICHY-
1049HX 00’ €KTIB, @ TAKOXK BKIIOYEHHSI 0 ckiiaay [13® npupoaHUX KOMIUIEKCIB, 110 BUKOHYIOTh BasKJIMBI eKoJIoTiuHi dy-
HKUIT (3aIJ1aBH PivOK, JICOBI MACHBH, BOJHO-0O0JIOTHI YTi/s).

CIIMCOK BUKOPUCTAHUX KEPEJI
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Hi: 04.05.2026).
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JIicoBi €KOCHCTEMH € OJHUM 13 KIIIOYOBUX KOMIOHEHTIB IPHUPOAHOTO CEPENIOBUINA, 110 3a0e3MeYyI0Th €KOJIOTIY-
Hy CTa0iNBHICTD TePUTOPiH, MiATpUMaHHS O10pPI3HOMAHITTS, PETYIIOBAaHHA BOJHOTO OanmaHcy Ta GOopMyBaHHS KIiMaTH-
YHUX yMOB. B yMOBax rio0anpHHUX KIIMAaTHIHHUX 3MiH, iHTeHCH(IKaIlii aHTPONOTCHHOTO HABAHTAKCHHS Ta Jerpajaarii
3eMeJb IMpoodJieMa eKOJIOTIYHO CTAaJIOTO YIPaBIIiHHS JIICOBIMH pecypcaMi Ha0yBae CTPAaTErigHOTO 3HAYEHHS 1 Y Kpai-
HU 3arajioM i YepkacbKoi 00s1acTi 30kpema.

Yepkacbka 001aCTh pO3TalllOBaHa B MEXKax JIICOCTETIOBOI IPHPOIHOT 30HH, JUIA SIKOT XapaKTepHUI HEOCTATHIH pi-
BEHB JIICKCTOCTI. 32 JaHuMH Jlep>kaBHOTO areHTCTBa JIICOBUX pecypciB YKpaiHu, IIoIa 3eMellb JlicoBoro (oxay obnacti
CTaHOBUTH O1M3bKO 341 THC. T4, a piBeHb JicUcTOCTI — Juiie 16,3 %, 10 € HKYUM 33 €KOJIOTIYHO ONTHMAIbHHUMA MTOKa3-
HUK Juist jticocrerry (20-22 %) [1]. 3a po3paxyHKkamMu HayKOBIIiB, 301IbIICHHS JIICHCTOCTI 00nacti Ha 1 % motpedye cTBO-
penHst 6iu3bKo 20 THC. ra HOBHX JIICIB [6]. 3HaYHA YaCTHHA HACAKCHb HAJICKUTDH IO KATEropii 3aXMCHUX JIICIB 1 MPUPO-
JIOOXOPOHHUX TepuTOpiil. OCHOBHHMH JIICOTBIPHUMH IOPOJIAaMHU € COCHA 3BUYaiiHa, My0 3BUYAHUMN, sICEH 3BUYAiTHUI, Bi-
JIbXa YOpHa, akais O0ina. CepeHiii Bik Haca/HKEHb IIOCTYIIOBO 30LIBIIYETHCS, IO CBIAYUTH PO CTAPIHHS JIEPEBOCTAHIB Ta
3HIDKEHHS iX OiloyorivHoi crifikocTi [2]. HaykoBi qociimKeHHS 3aCBiqUyIOTh, IO OIM3bK0 35 % JTiciB 00TaCTi € CTUTIINMUA
Ta MepeCTifHIMH, a IIe MiABUIIYE PU3UKU BCUXaHHS ICPEBOCTAHIB 1 BTpaTH eKOJIOTIYHUX (QyHKIiH micy [3].

Jlicn YepkamuHu MaroTh BaXIIMBE KJIIMATOpETyifo04ue 3HaueHHsA. OANH reKTap 3piIoro Jicy 37aTHHH MIOPOKY
mornuHaTH Bif 10 mo 15 T CO2, a Takox npoaykysaTa 10 8-10 T kucHio [4]. TakuM 9rHOM, JTiCOBI €KOCHCTEMH 00IACTI
€ BKJIMBUM YMHHUKOM TIOM SKIICHHS HACJiAKIB IJ100aTbHOTO MOTEIUTiHHA. YepKachka 00IacTh XapaKTepu3y€eThesl BH-
COKHM PIBHEM CiIBCHKOTOCIIOJAPCHKOTO OCBOEHHS TepUTOpii. Po3opanicTs 3emens nepesumtye 60 %, a B OKpeMux pam-
onax csarae 70-75 % [5]. Lle npu3BoauTh 10 aKTHBi3alil BOIHOI Ta BITPOBOI €po3ii, 3HWKEHHS POJIOYOCTI IPYHTIB,
BTPaTH NPUPOTHHUX EKOCHUCTEM, MOPYIICHHSI BOJHOTO PEKUMY TepuTopiil. HaykoBui 3a3Ha4aroTh, M0 301IbLIICHHS JIiCH-
crocti obsacti xo4ya 6 10 20 % A03BOJIUTH CYTTEBO 3MEHILIUTH IHTEHCUBHICTh €pPO3iiiHNX MpOLECiB Ta cTabini3yBaTy ar-
ponanmmadTu [6].

Haii6inpi akTyanbHO MPOOJIEMOIO JIICOBOTO TOCHOAAPCTBA 3aJIMIIAETHCS HE3aKOHHA 3aroTiBIlsl IEPEBHHH, 110
Ma€ sIK KOJIOTIYHI, TaK 1 COLIaIbHO-eKOHOMIYHI Hacaiaku. 3arajgom mo Ykpaini y 2025 p. [epxiticareHTCTBO MOBIiI0-
MIIIO TIpo 4,9 THC. BUMAIKIB HE3aKOHHUX PyOOK obcsrom 45,8 Tuc. M® i mxooto 1,07 mupn rp [1].

OpHi€ro 3 HallHEOE3MEYHIMIX TEHACHIIII OCTaHHIX POKIB € MOTIPIICHHS CaHITAPHOTO CTaHy JICiB, IO 3yMOBIIE-
HE KOMILUIEKCOM KJTIMAaTHYHUX Ta OI0THYHHUX YHHHUKIB. Cepell HAX KIFOYOBY POJb BiMIrparoTh IiBUIICHHS CEPEeIHBO-
piuHOi TemMneparypH, Ae(ilHUT IPYHTOBOI Ta aTMOC(epHOi BOJIOTH, TPUBANI MOCYXH, & TAKOK MAacOBE MOIIMPEHHS K-
HUKIB Ta XBOPOO JicoBUX mopia. OcoOIMBO Bpa3IMBUMHU JIO IIUX IIPOIIECIB € COCHOBI Ta AyOOBi HAacaXKeHHS, sIKi BTpa-
YalOTh CTIHKICTh 10 HECHPUATIMBUX YMOB i CTAOTh OUIBII CXMJIBHUMH JI0 YPaKe€HHs KoMaxamu-¢iTodaramMmu ta naro-
reHHUMH opraHizmMamu. Y Jicax Uepkackkoi o0iacTi Bxke (ikcyroThest HeOe3IeuHi sBUIA: MAacOBEe BCUXaHHs Ay0a 3BHU-
yaiiHoro (Quercus robur) ta aktuBHe mommpeHHst kopoigie (IpS spp.), 110 MPU3BOIUTE 0 A€rpajalii 3HaYHUX ILIOL]
JIICOBUX €KOCHUCTEM. 3a OI[IHKaMH KJIIMATOJIOTIB, CEPEHbOPIUHA TEMIIEpaTypa MOBITPsI B IICHTPAIbHHUX perioHax Ykpa-
Hu 3a ocranHi 30 pokiB 3pocna npubmmsHo Ha 1,2-1,4 °C, 110 CyTTEBO BIUIMBAE Ha CTIMKICTB JicOBHX exocucTeM [§].
3pocTaHHs TeMIepaTypH Ta 3MEHIICHHS KiJIbKOCTI OMaiB CIPHUSIOTH MiABUIICHHIO MOXKEXKHOI HeOe3meku. Haibinb
Ypa3MUBUMH € XBOWHI Haca/pkeHHS. 3a mauMu JleprkmicareHTcTBa YKpainu, y 2024 polli BHACTIIOK JIICOBHX TTOXKEK
OyJI0 MOMIKOKEHO moHax 17,9 Tuc. ra micoBux MacuBiB [1]. PH3uK BUHHKHEHHS TIOXKEXK € 0COOIMBO BUCOKHM Y JIITHIH
Nepiofi, KOJM TOEAHAHHS BHCOKHMX TEMIEparyp, TPHBAJIMX MOCYX Ta IHTEHCHBHOTO DPEKpEalliiHOrO HaBaHTaXXKCHHS
CTBOPIOE KPUTHUYHI YMOBH JUIS 3aropsiHHs. HaiiOunpIn ypasiMBUME 3aiUIIalOThCS PeKpealliiiHi 30HU Ta JIICH MOOJIU3Y
HaceJIeHHX ITyHKTIB, JIe aHTPOIOTeHHUH (hakTop (Heabaie OBOKEHHS 3 BOTHEM, 3aJIMIICHE CMITTS) 3HAYHO ITiJ[BUIILY€E
HMOBIpHICTh 3aliMaHHs. Y IIbOMY KOHTEKCTI OCOOJIMBOTO 3Ha4eHHs HaOyBae IHTErpallisi NPeBEeHTUBHUX 3aXO0/iB y CcTpa-
TETiI0 CTAJIOTO JIICOKOPUCTYBAHHS. Taka CTaTHCTHKA CBITYUTH PO MAcCIITaOHICTh MPOOJIEMH Ta aKTyalbHICTDh PO3POOKH
e(heKTUBHHX 3aX0/IiB IPOTUIIOKEKHOT OE3MEKH.

s Yepkacekoi obacti Hamu po3pobiiera CxeMa KIIFOYOBHX HMPUHIIAIIB BAOCKOHAICHHS CTAJIOTO YIPaBIIiHHSI
JIICOBUMH pecypcaMu 3amporioHOBaHi HAMIPSIMU J03BOJISIOTH CHCTEMATU3yBaTH OCHOBHI YIPaBIiHCHKI 3aX0/H, CIIPSMO-
BaHI Ha TiABUINEHHS €KOJIOTIYHOI CTIMKOCTI JIICOBUX €KOCHCTEM, 30epexeHHsI 010pi3HOMAHITTS Ta pallioHaJIbHE BHKO-
pHUCTaHHS JICOBUX pecypciB (puc. 1).
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MigBuULLLEHHA NICUCTOCTI (3a paxyHOK gerpagoBaHux
3emMeb Ta 3eMeJib HenpuaaTHUX gnsa
CinbCbKOrocnogapcbkKoro BUKOPUCTaHHA

| Ludpoeisayin nicosoro rocnogapcrea

| (CynyTHUKOBWIA KOHTPOJIb Ta €NIeKTPOHHUIA 06NIK

| AepeBUHU

MoHiTtopuHr nicie | Ta Il pieHa (iHBeHTapu3auis nicie
Ta NnpoBefeHHA HayKOBUX AOCHIf)XEeHb)

|
|
|
|
|
|

OxopoHa Ta 36epexeHHs nicis(6opoTbba 3
He3aKOHHUMU py6Kamu Ta po3wmpeHHs MN30)

OxopoHa Ta 36epexxeHHs nicies (6opoTbba 3
He3aKOHHUMM py6Kamu Ta poswmpeHHs N3o)

C:)

CouianbHO-eKOHOMIYHUIA PO3BUTOK (y4YacTb rpomapg
" B yNpaeniHHi nicamu)

Puc. 1. Kir0490Bi pHHIMITHE BIOCKOHATICHHS CTAIOTO YIPaBIiHHI JTICOBUMH pecypcamu (pospobneno O. Tkauyk)

Cxema BimoOpakae OCHOBHI IPUHIUAIY (OPMYBAHHSI €KOJOTTYHO OPIEHTOBAHOIO MiAXOIY IO CTAJIOTO YIPAaBIiH-
Hs Jicamu. L{eHTpaJbHUM €JIEMEHTOM € KOMILIEKCHE YIPaBJIiHHS JiICOBUMH PeCcypcamH, sIKe MOETHY€E MiIBUILICHHS JIi-
CHCTOCTi, NHU(POBI3AIIII0 JICOBOTO TOCIOAAPCTBA, MOHITOPHHT JiCiB, OXOPOHY Bill HE3aKOHHHX PYOOK i pO3IIHpPEHHS
MIPUPOIHO-3aOBITHOTO (oHAY. OKpeMo BHIICHO COIiaJhHO-CKOHOMIUHIN HAPSM, IO Iependadae yIacTb TEPUTOPi-
aNBHUX TPOMaJ B yIpaBiiHHI Jicamu. KoHmentis 6a3yeThcsi Ha MPHUHITUIIAX HEBUCHAXIINBOTO BUKOPUCTAHHS TIPHPOI-
HUX pecypciB Ta 30epeKeHHS €KONOTIYHHX (YHKLIH Jicy. BaIMBUM HampsMoM € BIIPOBaPKEHHS HaOIMKCHOTO IO
TIPUPOIHN JIICIBHUITBA, SKe Mependadae GopMyBaHHS MIlIaHUX 0araTOBIKOBHUX HAcCaKeHb, OUTBIN CTIHKHUX IO KIIMaTH-
yHuX cTpeciB [9]. OqHMUM 13 KIIIOUOBHX 3aBJjaHb € CTBOPEHHS HOBUX JIICOBUX HACa/KEHb HA JIErPaZOBaHUX Ta MAJIOIIPO-
JIYKTUBHHX 3eMiisiX. OcoOsMBe 3Ha4eHHs MalOTh IOJI€3aXMCHI JIICOCMYTH, BOJOOXOPOHHI JIICH Ta 3aXMCHI HAaCa/KEHHS
B3JIOBXK PiYOK.

BukopucranHs n(ppoBOro MOHITOPHHTY JIO3BOJIUTH KOHTPOJIIOBATH HE3aKOHHI pyOKH, OLIIHIOBATH CTaH JEpEeBO-
CTaHIB Ta IPOTHO3YBAaTH MOXEXHY HeOe3neky. B YkpaiHi BIPOBaXKy€eThCSI CUCTEMA €JIEKTPOHHOTO OOJIIKY JepeBHHU
Ta reoiHGopMaIliiHUI TOPTAT BIAKPUTHX JICOBUX AaHUX. JIJis MiABUIICHHS CTIHKOCTI JIICOBHX €KOCHCTEM PETiOHY He-
00XiJJTHO CTBOPIOBATH MiIlIaHI Haca/KEHHs, BUKOPUCTOBYBATH MOCYXOCTIHKI IOpOH Ta ()OPMYBATH MPOTHIIOKEXKHI poO-
3puBH. ExornoridHo crane ynpasiiHHS TOBHHHO BPaXxOBYBaTH IPOIHO30BAHE 3pOCTAHHS TeMIEpaTypH Ta 301IbIICHHS
JedinuTy BOJIOTH B JIICOCTENOBIH 30HI YKpaiHH.

Peamizamis 3a3Ha4YeHUX 3aXOMIB CIPHUATHME MiABHIICHHIO EKOJIOTiYHOI cTiiikocti Uepkackkoi obmacti, 30epe-
JKEHHIO O10pi3HOMaHITTS Ta 3a0e3MeYeHHI0 30aJIJaHCOBAHOTO MTPUPOLOKOPHUCTYBAaHHSI.

CIIMCOK BUKOPUCTAHHUX JIKEPEJI
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2. JlicoBwuii poun Ykpainu: cratuctuanmii 30ipuuk. Kuis: {epixcrat Ykpainu, 2024.
3. Bougap O.1., ®ypanuko O.1. Exonoriunuii cra nicoBux ekocucreM Ykpainu. Kuis: HAH Ykpainu, 2022.
4. Odum E. Fundamentals of Ecology. Philadelphia: Saunders, 2019.
5. PerioHasnpHa ZOMOBIb PO CTAH HaBKOJIUIIHBOTO TIPUPOIHOrO cepenoBuiia y Yepkachkiii oonacti. Yepkacu, 2024.
6. 'encipyk C.A. Jlicu Ykpainu. JIsBiB: Cait, 2020.
7. Tynunus FO.1O. Exonoriyna ekoHOMiKa i pUHOK NpUpoAHuX pecypci. JIbBiB: Jlira-IIpec, 2021.
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OIIIHKA BILUIMBY BIMCBKOBHX JIIii HA CTAH IPUPOJTHO-3ATIOBIJTHOI'O
®OHJIY CYMCBKOI'O PAIOHY

IBAIIEHKO €im3aBera,
’TUXOHOBA O.iena

Cymcoxuil HayionanvHull azpapuuti yuigepcumem, Cymu, Vkpaina,
te-mail: lizavasenko5@gmail.com %e-mail: urSapn@ukr.net

BoenHi i BIITMBaIOTh HAa IPUPOAHI EKOCHCTEMH Yepe3 ACKiTbKa MeXaHi3MiB: mpsMe (i3udHe 3HUIICHHS POC-
JIMHHOCTI BHACJIIOK OOCTPUIIB 1 OXKEX; XiMiYHE 3a0pyAHEHHS IPYHTIB 1 BOJIOWM HaJMBHO-MacTWILHIUMHU MaTepiajamMu
Ta NPOJYKTaMU BHOYXOBUX PEUOBHH; MEXaHIYHE MOPYLIEHHS I'PYHTOBOTO IOKPUBY Ba)KKOIO T'yCEHHMYHOIO TEXHIKOIO;
aKyCTHYHMH CTpec Bij BUOYXIB, III0 CIIPUYMHSE J€30PI€HTALIO Ta 3aru0esb TBAPHH; MiHHE 3a0pyTHEHHSI, SIKE YHEMOXK-
JIUBJIIOE TIPOBEICHHS MPHUPOTIOOXOPOHHUX 3aXO0/IiB MPOTATOM Oarathox pokiB [2, 4]. OCOOIHUBO Bpa3IUBUMH € PiIKICHI
Ta eHAEMIYHI BUIH, 3aHeceH] 10 YepBoHOT KHUTH YKpaiHu, MOyl SKUX HEUYUCIICHHI 1 MalOTh BY3bKi apeanu. 3a Ja-
HUMH MDKHAPOJHHUX TOCIIIKEHb, TOBHE BiAHOBIICHHS YIIKODKEHUX S€KOCHCTEM ICIIA 30pOHHUX KOH(QIIIKTIB BHCOKOL
iHTeHCUBHOCTI MO>ke TpuBatH Bif 10 mo 50 pokis [5].

[NoBHOMacmTabHa 30poitHa arpecist mpoTu YKpainu, mo posmovanacs 24 mrororo 2022 poky, 3aBnana 6e3mpe-
LeICHTHOI KoM MPHUPOAHO-3anoBinHoMy (oHmy ([13D) kpainn. CyMChKHUI paifoH BISIBUBCS OJHUM i3 MEPIIUX Y 30H1
aKTUBHUX OOMOBHIX [iHf, 10 3yMOBWJIO 3HAYHI €KOJIOTiYHI BTPAaTH Ha MOTO 3aMOBITHHUX TepuTOpisx. 3a manumu Jemap-
TaMEHTY 3aXUCTY JOBKULTA Ta NpupoaHux pecypciB Cymcekoi OJIA, BHACTiIOK BOEHHHX Ailf cTaHoM Ha 2026 p Oe3mo-
CepeIHbO MOPYIICHO Ta HOIIKopKkeHo 3062,9 ra 3amoBignux Tepuropiii CyMchKOTO paiioHy, 10 CTaHOBHUTH mmoHazd 30,6
kM2 OKpiM LbOTO, OMOCEPEIKOBAHOTO BILIMBY OOMOBHUX [Iiif uepe3 IIyMOBHH THUCK 3a3Haiu npuierii o6'extu [13d 3a-
rajJbHOIO IIIONIEIO IoHaliMeHe 4126 ra.

Cepen mocTpaxaainx 00'€KTIB - YOTHPH 3aIOBiHI TEPUTOPIl, 110 MepedyBanu Oe3mnocepeIHbO B 30HI a00 mo0-
JIM3Yy aKTUBHUX OOWOBMX JiH: MPUPOIHHUI 3amoBiqHUK «MHuXaiiBCchbKa HiNMHAY, JTaHAmAaGTHIN 3aKa3HuK «CepenHbo-
ceMChKHI), O0TaHIYHUN 3aKa3HUK «BaHHMH sip», OPHITOJNIOTIUYHHUN 3aKa3HUK <«OKypaBiIMHUIT», 3aralbHO 300JIOTIYHHNA
3aKa3HHUK «30JI0TapPiBCHKUID», TIOPOIOTIYHNH 3aKa3HUK « MHPOIIBCHKUNY, TaHIIIAPTHANR 3aKa3HUK « BUTHIBKMID), 60-
TaHIYHUH 3aKa3HUK «JlyHapieBuit» [1].

AKYCTHYHHU CTpec BiJ apTHICpIHCHKUX OOCTPLTIB TOPYIIMB THI3AYBaHHS ITaXiB Ta MOBEIIHKY KOMaxX-
3aIlMITIOBAYiB Ha MPHUIIETIIMX CTENOBUX IUISHKAX MPHPOTHOTO 3aMoBigHNKAa «MmuxaiimiBceka mimuHa» (882,9 ra) B Me-
kKax sKOTo 30epiraeThcs IMMHHHKA cten JliBoOepexHOi YKpaiHW, 3 YHIKaIbHUMH YTPYIIOBAHHSAMH Pi3HOTPABHO-
TUITYAKOBO-KOBHJIOBOI pociuaHOCTi. TyT 3pocTaroTh KoBmia mipuacta (Stipa pennata L.), con myunuii (Pulsatilla
pratensis Mill.), ropunsit Becustauit (Adonis vernalis L.),3aneceni 10 YepBoHOT KHUTH Y KpaiHH.

Jlanpuradytauii 3akasauk «Cepenuboceiimebkuin» (2020,8 ra) B 3amiasi p. Ceiim Oijist Iep:KaBHOTO KOPJOHY 3
P® 3a3HaB iHTEHCHBHOTO XIMIYHOTO 3a0py/JHEHHS Ta MEXaHIYHOTO MOPYIIECHHS BIHCHKOBOIO TEXHIKOIO. 3aKa3HUK € ce-
penoBuinemM icHyBaHHs BuApH piukosoi (Lutra lutra L.), 606pa piukosoro (Castor fiber L.), 3anecenux mo pizHux 0xo-
POHHHMX cnHCcKiB. B noBinbHUX Bojax p. CeiiM 3poCcTatoTh OOMIMPHI YIpyIIOBaHHS PEriOHAJIBHO PIiIKICHOTO BHIY JaTart-
1 6itoro (Nymphaea alba L), 3aneceni g0 3enenoi kHuru Y kpainu.

MexaHi4He MOpYLIEHHs IPyHTOBOTO HMOKPHBY Ta MOUIKOMKEHHS IIUTICKY BHACHTIJOK NEpEeMIllleHHs BiHCHKOBOI
TEXHIKH 3adikcoBaHe B OoTaHIYHOMY 3aKka3HHUKY «baHHHUI s1p» (236 ra), AKuil MpeacTaBise COOO0 JTICOBUI MacHB Mik
cmt. Kmsauns ta c. Morpuis, ae 3pocrae oOmMpHA MOIMYJAIiS PIAKICHOT JIICOBOi OpXimei JIFOOKH IBOJUCTOT
(Platanthera bifolia (L.)Rich.), 3anecenoi no YepBonoi kuuru Ykpainu [3]. Uepe3 BUOyXu CTPaKAalOTh JiCOBI BHIH
TBapuH: Jock 3Bu4aitnuii (Alces alces L.), kaban qukuii (Sus scrofa L.), capHa eBpormeiicska (Capreolus capreolus L.).

OpHiTosoriunuii 3akasHuk «XKypasmuauit» (258 ra) - ocenuie xypasist ciporo (Grus grus L.) ta yopHoro e-
nexu (Ciconia nigra L.) - piaxicHux BuiiB, 3aHeceHux 10 YepBoHoi kauru Ykpainn. OGHIBa BUIM HAI3BUYANHO UyT-
JIUBi A0 aKyCTHYHOTO CTpeECy Iif Jac iHKyOaIiifHoro nepiony, mocTiiHi BUOYXH NMPHU3BOAATH 0 3aJIHMIICHHS THI3A 1 3a-
THOEIb KIaJ0K.

B 3aranbH030070TiIYHOMY 3aKa3HUKY MICIIEBOTO 3HaYeHHS «3050TapiBchkui» (150,6 ra) Bij akyCTHYHOTO CTpe-
Cy 4epe3 BUOYXH CTPaKIArOTh MOITYJISIIIii MICIMBCAKUX BUJIIB TBapuH — 3aiirs ciporo (Lepus europaeus Pallas.), cap-
HH, Kypinku cipoi (Perdix perdix L.) Ta piakicHHX BUIIB NTaxiB, 3aHECEHHX 0 OXOPOHHOTO CMUCKY BepHChKOT KOHBEH-
wii: sicTpy6 Benmukuit (Accipiter gentilis L.), kanrok 3Buvaitnuii (Buteo buteo L.), myus 6onotstauii (Circus aeruginosus L.),
coBa Byxarta (Asio otus L.), nepkau (Crex crex L.), onya (Upupa epops L.) Ta 6arato iHIIKX BHUAIB TBAPHH.

Ha teputopii rizposnoriudoro 3akasanka «Muponinscbkuii» (1304,8 ra) 6esnocepenHpo Bix 00HOBUX Ail 1O-
cTpaxaaio yrpynoBanHs 100-piuHux ny0iB i HOMyJsinii AMKUX JicOBUX TBapuH — ropHoctas (Mustela erminea L.), Bu-
IpH pigKoBOT, JiyHs monkoBoro (Circus cyaneus L.), sxypasiis ciporo, JiesieKu YOpHOTO.
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B nanpmadTHOMY 3aKa3HHMKY MicleBoro 3HaueHHs «butnibkuity (867,5 ra), sikuil po3TamioBaHWil Ha cXoxi
CyMCBKOTO paiioHy, BiJl MiJIiapHOT'O BILUTUBY TIOPYIIEHI MiCI TIPOKUBAHHS TBApWH, 3aHECEHUX 110 YepBOHOT KHUTH YK-
painm, Takux sk open-kapiauk (Hieraaetus pennatus Gmelin.), ieneka dopHui, BUIpa piukoBa, TOPHOCTAM, MiIsHKA
(Coronella austriaca Laurenti), perioHagbHO-piIKiICHUX BHIB, TakKMX K 600ep piukoBwid, mryiika gopuuii (Milvus
migrans Bodd.) samsamaen (Scolopax rusticola L.), myus myunwuii (Circus pygargus L.), BUIiB 3 OXOPOHHOTO CITHCKY
BepHchKoi KOHBEHINT — sAcTpyO BenmKmMiA, comoBeiiko cximamit (Luscinia luscinia L.), murnuk 3suuaiiauit (Carduelis
carduelis L.), peme3 3Buuaitauii (Remiz pendulinus L.), tpuron rpeGingactuii (Triturus cristatus Laurenti), xsakmra
3Buyaiina (Hyla arborea L.).

Boraniunuii 3aKka3HUK MicreBoro 3HaueHHs «JIyHapieBuii» (340 ra) — yHiKajabHa MIiCLEBICTb, Jie 3pOCTAIOTh OOIIH-
pHi momysnii pinkicHux YepBOHOKHM)XHHX BHIIB - JyHapii oxwusarodoi (Lunaria rediviva L.) Ta mmOyni Beamexoi
(Allium ursinum L.) ta BuxiB pocnuH, 3aHeceHux a0 YepBono crucky CyMChKOI 00JaCTi - CTpaycoBe IMepo 3BHYAiiHE
(Matteuccia struthiopteris (L.)Tod.), 3ipounuk raiiosmii (Stellaria nemorum L.), koctpuis Haiisumia (Festuca altissima
All). Tepuropis 3aka3HHKa B JaHHIl MOMEHT 3HAXOIATHCS OE3MOCEPEHbO Ha TiHiT PPOHTY 3 BiAMOBITHUMHU HACIITKAMH.

TakuMm 9rHOM, BO€HHI il 3aBJal KOMIUIEKCHOTO, BaXKKOBiTHOBIIOBaHOTO 30UTKY [13® CyMmcrpKkoro paiioHy Ta
MTOCTaBWIIN TiJT 3arpo3y iCHYBaHHS HMOMYJIAMi 6araTboX BUIIB (uiopH i ¢ayHH, 3aHeCEHUX 10 YepBOHOI KHUTH YKpaiHu
Ta IHIIMX OXOPOHHMX CIUCKIB. BupimeHns nmpobiemMu moTpedye CHCTEMHOTO TOKYMEHTYBaHHS 3aBIaHUX 30MTKiB, PO3-
poOKHM Tporpamu eKoJorigHoi peadimiTamii Ta BiTHOBICHHS OXOPOHHOTO PEXHMY 3allOBITHUX OO'€KTIB IICIs 3aBep-
IICHHS aKTHBHOI (pas3u BiffHU.

CIIMCOK BUKOPUCTAHUX JKEPEJI
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[Pesxum moctymy: http://www.pek.sm.gov.ua/images/docs/pzf/Atlas_Sumska_2019.pdf]
2. JleprkekoiHcrekiiss YKpainu. 3BiT Mpo cTaH HABKOJIMIIHHOTO MPUPOJHOTO CEPeIOBHIIA B yMOBaxX BoeHHUX miid. Kuis, 2023. 84 c.
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Hayionanvuuii ynigepcumem 600H020 2ocnodapcmea ma npupoooxkopucmysauts, m. Piene, Vkpaina,
e-mail: sofiyanizka@gmail.com

Tepuropii npupoaHO-3aM0BIAHOTO (POHIY BIMIrparoTh BayKJIMBY pOJb y 30€pexeHHI 0iOpi3HOMaHITTS, MiATPHU-
MaHHI €KOJIOTIYHOT PiBHOBAru Ta 3a0e3MeYeHHI CTAJIOr0 PO3BHUTKY perioHiB. I1ops i3 MPUPOTOOXOPOHHOK (PYHKITIEO
BOHHU BHKOHYIOTh PEKpealliiiHy, OCBITHIO Ta HAyKOBY POJib, 1[0 3yMOBIIIOE HEOOXIIHICTh IX BUKOPUCTAHHS LISl TYPUIMY
Ta BIJNIOYMHKY HaceleHHs. BojHowac 3pocTaHHs peKpealiifHOi aKTUBHOCTI CHIPUYMHSE TOCHJICHHS aHTPOIOTEHHOTO
HaBaHTAKCHHS Ha MPUPOIHI KOMIUIEKCH Ta MOKE ITPU3BOIUTH JI0 iX Aerpajaii.

Oco0nmBO akTyalbHOIO s MpodieMa € JUIsl HA[lOHAJbHUX MPUPOIHUX MAPKIB, A€ IMTOETHYIOTHCS PEKUMH OXO-
POHH IPUPOJH Ta PEKpeanifHoro BUKOPUCTAHHS TepHUTOpii. 3a BiACyTHOCTI €()eKTUBHOTO PETYINIOBAHHS peKpeamniiHol
JUSUTBHOCTI BiIOYBAETHCS MOPYIIEHHS MIPUPOIHUX E€KOCHCTEM, TOTIPIIEHHS CTaHy I'PYHTIB, POCIMHHOTO MOKPHUBY Ta BO-
THHUX 00’€KTiB. Y 3B’S3Ky 3 MM BaJIMBUM 3aBJAHHSIM € BH3HAUCHHS JOIYCTUMOTO DIBHS peKpealiiHOro HaBaHTa-
KEHHsI Ta BIIPOBAPKCHHS MEXaHI3MIB HOTO KOHTPOJIIO.

HauionaneHuii npupoaunii mapk «llyma PaaziBina» xapakTepu3yeThesl 3HAUHOIO JIaHAIIA(THO PI3HOMAaHITHIC-
TIO Ta HAsIBHICTIO IIIHHUX NpPUpPOIHHUX exocucteM [lomices. Tepuropist mapKy OXOILUIIOE JIICOBI, JIy4yHi, OOJIOTHI Ta MpH-
OepeKHO-BOJHI KOMIUIEKCH, SIKi € BPA3JIMBHMH JI0 aHTPOIOI'€HHOro BIUIMBY. HaiiOinblie pekpeariiiHe HaBaHTa)KEHHS
CIOCTEPIraeThesl y NOCTYIHUX YaCTHHAX MapKy, NOOJIM3Y HACENCHNX MyHKTiB, aBTOMOOUIBHHX JIOPIr Ta BOJOWM.

PexpeartiiiHe HaBaHTa)KeHHS TPOSIBISETHCS Y BUTONTYBaHHI POCIMHHOIO MOKPHBY, YIIUIBHEHHI IPYHTIB, TOIL-
KOJDKEHHI MiPOCTy, 3aCMIUY€HHI TEPUTOPIK Ta YTBOPEHHI HECAHKLIOHOBAaHUX Miclb Biino4uHKY. HaiOinpi ayTnuBu-
MH JI0 TaKuX BIUIMBIB € 3a00J104€Hi Ta MpuOepekHi eKOCUCTEMH, 1€ HaBiTh HE3HAYHE MOPYIICHHS MOBEPXHEBOTO IIapy
MOJKe CTIPHYUHSTH 3MiHY T1IPOJIOTIYHOTO PEXKUMY Ta BTPATy XapaKTEPHUX BUIIB POCIHHHOCTI. Y MICIISIX iIHTEHCHBHOTO
BiJIBIyBaHHS CIIOCTEPIraeThCs ACTPaAallis IPYHTOBOTO MOKPUBY, MOSBa BTOPUHHOT POCIMHHOCTI Ta 3MEHIIICHHS 0i0pi3-
HOMaHITTS.

s 3a0e3medeHHs 30a1aHCOBAHOTO TOEIHAHHS MPHUPOJOOXOPOHHOI Ta pekpearniiHol (QyHKIiH HEOOXiTHUM €
BIIPOBA/KCHHS CUCTEMU PETYIIOBAHHS BiABiMyBaHHSA TepuTOpii. OXHUM i3 OCHOBHHX IHCTPYMEHTIB € ()yHKIIIOHAIBHE
30HYBaHHS, siKe Nependadae BUIIICHHS 3allOBiJHUX, PEKpealiiHUX Ta TOCIONAPChKUX 30H i3 PI3HUM PEKHUMOM BUKO-
pucTaHHs. BakMBUM HamnpsIMOM € PO3BUTOK OPraHi3oBaHOI pekpearii MIISIXOM O0JalITyBaHHs €KOJOTITYHUX CTEXKOK,
TYPUCTHYHHMX MapIIPYTiB Ta CIeLiaibHO BU3HAUYEHHUX MICIIb BIAMOYHHKY.

HeoOxinHOI0 CKi1aJj0BOI0 €()eKTHBHOIO YIPABIIHHS TEPUTOPISIMU IIPUPOIHO-3aIOBITHOTO (DOHIY € MPOBEICHHS
MOCTIHHOTO €KOJIOTIYHOTO MOHITOPUHTY, IO JIO3BOJISIE CBOEYACHO BUSIBIISITH HETaTUBHI 3MIHM CTaHy NMPUPOJHHX KOM-
IUIEKCIB Ta KOPUTYBAaTH PEKUM PEKPEALIHOI0 BUKOPHUCTAHHS. BaskinmBy poiib BiJIIrpae TakoK €KOJIOTYHA MPOCBiTa Ha-
CeJICHHS, CIIPSIMOBaHa Ha (JOPMYBaHHS BiANOBIJAILHOTO CTABJICHHS 10 MPUPOIHUX PECYPCIB.

Otxe, pekpealliiiHe HaBaHTaKCHHS € OJJHUM i3 KIIIOYOBHX YMHHHUKIB TpaHCOpMalii MPUPOTHUX KOMILIEKCIB Te-
pUTODI pUpOaHO-3anoBigHOTO hoHMy. OnTHMI3alis pekpearniiinoro Bukopuctanus teputopiin HIII «Ilyma Pan3isi-
Jla» TIOBMHHA 0a3yBaTHCS HA MPUHIUIAX CTAJIOTO PO3BUTKY, IIOEJHAHHI MPUPOAOOXOPOHHHX 3aX0/iB, (pyHKIIOHAIBHO-
r'O 30HYBaHHsI, €KOJIOTTYHOTO MOHITOPHHTY Ta PO3BUTKY OpraHizoBaHoi pekpeanii. Lle cripusitume 30epexeHHI0 IpHUpo-
JTHOT IIHHOCTI TepUTOpii Ta 3a0e3meueHHIo i pamioHATbHOTO BUKOPUCTAHHS.
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IToBHOMacnITaOHA BilfHA CIPHYMHUIA MAaCIITA0HY AETrpajalilo 3eMellb, OPYIICHHS IPYHTOBOTO MOKPHBY, BTpa-
Ty 3aXHCHHX JIICOCMYT 1 IOTIpIIEHHS €KOCUCTEMHHX IOCIYT Y MiBHIYHO-CXiHIH YacThHi Ykpainu. {nst repuTopiid, mo
3a3Halli pyHHYBaHHs, MOTPiOHI pillIeHHs, SIKi MOEAHYIOTh IIPOTUEPO3IHHUN, €KOJIOTIUHHI Ta eKoHOMIYHMH edexT. On-
HHM 13 TaKuX pillIeHb € CTBOPEHHS 3aXUCHUX MEJIOHOCHUX JIICOBUX HACca/)KeHb Ha JEBACTOBAHUX 1 MAJIONPOTYKTUBHHUX
3eMIIsIX [2, 3, 6, 8].

MeTor0 poOOTH € OOIPYHTYBaHHS €KOJIOr0-CKOHOMIYHOI MOJIENI CTBOPEHHS 3aXHUCHOT MEIOHOCHOT JIICOCMYTH Ha
JICBACTOBAHMX IPYHTAX SIK €JICMCHTA IOBOEHHOT'O BiHOBIICHHS TepuTOpiii [4, 9].

MeTtoanka TOCTiIKSHb CIIMPAETHCS HA HAIIl BIACHI PO3paxyHKH Ta HA CyYacHi HayKOBi IMyOJiKaIlii 11010 BOEH-
HO 3YMOBJICHOI Jlerpajallii IPYHTIB, BiTHOBJICHHS 3aXHCHHUX JIICOCMYT, arpoiicoMeriopamnii, eKOCHCTEMHUX TOCIYT i
MiATPUMKH 3ammoBadis [1, 15].

JlocmiKeHHsI BUKOHYETHCS SIK KOMIUIEKCHE OI[IHIOBAaHHS IMICIIBOEHHO MOPYIICHNX arpojaHAmadTiB i BKIOYAE
JMCTaHIi{HEe KapTyBaHHSA JETPaJOBaHMX 3€MEIb Ta MOMIKOPKCHNX 3aXHMCHHX JICOCMYT 3a 0ararodacoBHMH CYITyTHH-
KOBUMH JaHUMH, TI0JIbOBY BepHpikamiro Gpi3sMuHNX, XIMIYHHAX 1 O10JOTIYHUX MOKAa3HUKIB IPYHTY, IHBEHTAPH3AIIII0 CTPY-
KTYpH il CTaHy MoJjie3axMCHUX Haca/pKeHb, PO3POOJICHHs BapiaHTIB arpoJiCOMENiOpaTUBHOTO BiJHOBJICHHS 3 BUKOPHUC-
TaHHSM JIEPEBHO-YarapHUKOBUX 1 KBITYYMX KOMIIOHEHTIB Ta OI[IHKY BiJIHOBJIEHHS €KOCHCTEMHHX IOCIYT, 30KpemMa Ipy-
HTO3aXHUCHO{, BITPO3aXUCHOI, BYIJICLICHAKONMYYyBaJbHOI Ta 3amwntoBanbHOl [1]. [Ipiopuresauis ALISHOK AJsl BiJHOB-
JICHHS! 3/1HCHIOEThCS 32 OaraTOKpUTEPiaJbHUM IiJXO0J0M 3 ypaxyBaHHSM CTYIEHS BOEHHOT'O MOLIKOKECHHS, PHU3HKY
3a0py/HEHHs1, epo3iiiHOT HeOe3nekH, CTaHy JICOCMYT 1 04iKyBaHOTo exocucteMHoro edekry [10, 13, 14].

3anpornoHoBaHa MOJIeNb Nepeadayae 3aKiaganHs 3aXUCHOT JIICOCMYTH JJOBXHUHOIO 1 KM 1 mmpuHoto 21 M (2,1 ra)
Ha CXWJIaX 0aJloK Ta IHIIUX HEpO30paHMX NUISHKAX, ¢ HeoOXimHI mpotueposiitHi 3axomu. o ckiany HacaKeHHS
BKIIOYEHO II'saTh MemoHocHux BumiB: Tilia cordata Mill., Acer platanoides L., Prunus cerasus L., Prunus
cerasifera Ehrh. Ta Corylus avellana L. Taka xomno3utisi Gopmye Ge3nepepBHUI «KBITKOBUI KOHBEEP» BiJ| paHHBOI
BECHH JI0 CEpEAMHHU JIiTa, 3MEHIITy€e OE3B3ATKOBI Mepioan s OKLN i BOMHOYAC BUKOHYE IPYHTO3aXHCHY (DYHKIIIFO.

s cTBOpeHHS JlicocMyTHd oTpiOHO 1665 MBOPIYHUX—TPUPIYHHUX Ca/PKAHIIB, MO0 333 mIT. KOXKHOTO BUAY. 3ara-
JIbHA BapTIiCTh CAJIMBHOTO MaTepiany, 3a HallUMH po3paxyHKamH, cTaHOBUTH 113220 rpH. OKpiM MpsMOro mpoTHepo-
31HHOrO edeKTy, Haca/PKeHHsS MiJBUIIYE HEKTapo- Ta MHJIKONPOIYKTHUBHICTh JIaHMIA(Ty, MOKpAILy€e MIKpOKIiMar,
crpusie 010pI3HOMAHITTIO Ta MOXKE PO3TJISIIATUCS K JIOKAJIBbHUI IHCTPYMEHT BiIHOBJICHHSI €KOCUCTEMHHX IOCIYT Y T10-
CTpaXKAaIuX rpoMajax.

OpieHTOBHA MEIONPOAYKTUBHICTh CTUIJIONO HACAKCHHS CTAHOBUTH 895 Kr/ra, 1o ajst ot 2,1 ra Moxe Bija-
nosizatu 1879,5 kr Mexy Ha pik. 3a MpUHHATOI y po3paxyHKax IiHH 180 rpH/Kr HOTeHIiHHA BapTICTh PiYHOI MPOAYKILiT
Moxke gocsraté 338310 rpH. (y Bili ctUriocTi). JlogaTKOBUMH JKEepeIaMy JTIOXOy € TUIOJH KICTOYKOBUX KYJIBTYp, TO-
PpiXu JIIMHY, @ B JOBIOCTPOKOBIH IEPCHEKTHBI — IEPEBUHA Ta CYIyTHs CHPOBHHA. 32 HOPMAaTHBOM po3MileHHs 10 200
BYJIMKIB Ha 1 Ta Ha Takii Mol MOXJIMBO po3MicTHTH 10 400 ByIHKIB, IO CTBOPIOE MEPETyMOBH JUIS PO3BHUTKY IPO-
MHCITOBOI TIACIKH Ta 3aJyYeHHS 10 8 TpaIliBHUKIB.

BonHouac Mognens noTpeOye KOpUTYBaHHsS 3 IO3MILIH XUTTEBOTO IMKIY INpoekTy. HaiipaHinmHiidi ToBapHUiA
edekt 3abe3neuyroTh Prunus cerasus, Corylus avellana ta Prunus cerasifera (3—4 poku), Toai sk Tilia cordata i Acer
platanoides gpopmyroTs OCHOBHHIF MEOHOCHHI pecypc 3HauHO mizHinte (13—18 pokis). Tomy s yMOB TTOBOEHHOT pe-
KOHCTPYKIIIi AOIIJIBHO 3aCTOCOBYBATH MMOETAIHE MJIAHYBaHHS, OETHYIOUHN IIBUIKOPE3YIbTATUBHI KYJIBTYPH 3 JOBrOBI-
YHUMH JIEPEBHUMH BUJaMH, a TAKOXK BPaXOBYBAaTH BUTPATH Ha JIOTJISII, PUBHKHU 3aCyX, MiHYBaHHS, IOBTOPHOTO HOPY-
IIEHHS TPYHTY Ta JOCTYIHICTh O€3MeYHNX AIISTHOK.
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HayxoBi pkepesna miaTBepKYIOTh, 1110 BiiHa B YKpaiHi Bke CpUuMHMIIA (i3UUHI Ta XIMIYHI HOPYILIEHHS IPYH-
TiB, 3pOCTaHHs BMICTY BOKKHX METaNiB, 3MiHy POCIIMHHOTO TIOKPUBY 1 BTpaTy YaCTUHU 3aXUCHUX HACAKECHb. Y ILOMY
KOHTEKCTI BiTHOBJICHHS JIICOCMYT 1 arpoicOMeNiOpaTUBHUX €JIEMEHTIB Ma€ pO3TJLNATHCS HE JIIIE SK IPUPOT00X0-
POHHUIT 3aXin, a ¥ SK IHCTPYMEHT IMiABUIIEHHS CTIMKOCTiI arpoiaHmmadTiB, TIATPUMKH 3alMJICHHS, TUBEpCUQiKaril
JIoOXoMiB Ta MOOLTi3amii MiciieBoi 3aiHsaToCTI [5, 7, 11, 12].

Otxe, CTBOPEHHS 3aXHCHHX MEIOHOCHHUX JIICOBHX HAaca/UKEHb Ha IEBAaCTOBAHUX IPYHTaX € IPHIATHOK MO-
JIEJITIO TIOBOEHHOTO BiTHOBIICHHS [UI TPOMAJT JiCOCTEIIOBOI 30HN YKpainu. [IpakThdaHa HiHHICTh MOJENI TOJIATae y Mo-
€/IHaHHI BiJTHOBJICHHS IPYHTO3aXUCHUX (YHKLIH, MATPUMKHN Oi0pI3HOMAHITTS, PO3BUTKY OJKUIBHULTBA Ta (POPMYBaH-
Hsl JIOKaJIbHUX JDKepel noxoay. [lomanbmni gociiukeHHs TOUUIBHO CIPsIMYyBaTH Ha IPOCTOPOBHH 100ip JUISTHOK 3a Ja-
HUMH JAMCTAHIIMHOTO 30HIyBaHHS, aHaNi3 PU3HKIB 3a0pyIHEHHS i MiHYBaHHS, a TaKOX Ha CLICHapHE MOJEITIOBAHHS
OKYIHOCTI T2 €eKOCHCTEMHHX IOCITYT HAacaKEHb.
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PET'YJIIOBAHHI IX BOJIOT'OCTI

IIPOIIYK Caitiana,
SIPOLIYK Poman,
SKUTPAUTI'OPA AHToOH

Cymcovkutl HayionanvHuu acpapuuil ynieepcum, Cymu, Yrpaina,
e-mail: 's.yaroshchuk@snau.edu.ua, ?r.yaroshchuk@snau.edu.ua, 3a.kitaigora.gs@snau.edu.ua

PocnnHHHMITBO € OZHIEIO 3 KIIOYOBHX Tajy3eil CUTbCHKOTO TOCIONApCTBa, sIKa BiJIrpae BUPILIATBHY POJb y 3a-
Oe3ImedeHHI POIOBOIBYO0] Oe3eKn Ta eKOHOMIYHOI CcTa0lmbHOCTI 6araTboX KpaiH. BoHo 3a0e3neuye HaceIeHHs OCHOB-
HUMH TPOAYKTAMH XapuyBaHHS, CHPOBHHOIO JUI IPOMHECIOBOCTI Ta CTBOPIOE POOOYi MICISI Uil 3HAYHOI YaCTHHU Ha-
ceneHHsA. OfHaK PO3BHTOK POCIMHHHUITBA 3HAYHOIO MIPOIO 3alIeXKUTh BiJf MPUPOAHO-KIIMATHIHUX YMOB, SIKI depe3
rio0ankHy 3MiHY KIIIMaTy CTAOTh JieAalli HeCTaOUIbHIIIMMHI Ta MSHII Iepe10adyBaHUMI.

I'moGanpHa 3MiHa KIIiMaTy MPU3BOJUTH IO MiABHUIICHHS CEPeIHBOPIYHUX TEMIepaTyp Ta 3MiH y XapakTepi orma-
niB. e crippunHsie 30UTbIICHHST YaCTOTH Ta IHTEHCHBHOCTI €KCTPEMabHUX IOTOJHMX SBUIL, 30KpeMa mnocyx. Jloci-
JDKCHHS TIOKA3yH0Th, 1[0 B 0araTh0X PErioHax CIIOCTEPIra€ThCsl TEHACHIISI 10 30UIBIICHHS KITBKOCTI JHIB 3 BUCOKHMHU
TeMIIepaTypaMH Ta HU3bKOIO BOJIOTICTIO, 1[0 CTBOPIOE CIIPHUATIMBI YMOBH JJIsi BAHUKHEHHs 1ocyxX. Taka 3MiHa KiiMary
CTaHOBUTH CEPHO3HY 3arpo3y Uil BAPOOHHULTBA CUILCHKOTOCIIONAPCHKHUX KYJIBTYP, OCKUIBKH alalTallisi CllIbChKOrOCIIO-
JIApChKHX KYJIBTYp J0 HOBHX YMOB BUMarae 3Ha4HUX pecypciB Ta yacy [1, 2].

OnHuM i3 Halie()eKTHBHIIINX 3aXOJIB 11010 3al00iraHHs HETaTUBHOMY BIUIMBY CYXOBITPIB € CTBOPEHHS Ta yT-
PUMaHHS JTICOBHX 3aXHCHHX CMYT. BOHM BHKOHYIOTH Ba)KJIMBY €KOJIOT1UHY (YHKIIFO, 3MEHIIYIOUH MIBUAKICTH BITpY,
3aXMIIAI0YHN OIS Bifl €po3ii Ta CHpHUAIoUH 30€peKEHHIO IPYHTOBOI BOJIOTH, 1[0 Ma€ BUPILIaIbHE 3HAYCHHS JUIA MiATPHU-
MKH BPO>KaHOCTI CIITLCHKOTOCIONAPCHKUX KYJIBTYP B YMOBaX 3MiHHU KITiMaTy [3, 4].

JlicocMyTH BimirpaloTh BaXKIMBY POJIb y 30epekKeHHI BOJIOTH IPYHTY, IO € KPUTHYHUM (PaKTOpOM B yMOBax Jie-
Jani mocynuiuBimoro kiimMary. KopeHneBa cucreMa epeB 1 YarapHHKIB AOIIOMAarae yTpuMyBaTH BOJy B IPYHTI, 3MEH-
IIyI04H i BUMTapOBYBaHHA Ta CTiK. Lle 0co0MMBO BaXXIIMBO B paifoHax, sSKi CTPaXIAIOTh BiJl HEPIBHOMIPHOTO PO3MOILTY
OMa/IiB Ta TPUBAIHX MOCYX.

JlocnipkeHHsI TOKa3yTh, 10 3aBISKH BIUIMBY JIICOCMYT PIBEHb BOJIOTOCTI I'DYHTY MOJE IiJIBHIIMTUCS Ha
10-30 %, 1110 MO3UTHUBHO BIUIUBAE HA PICT CIJIbCHKOTOCIOAAPCHKUX KYJIBTYD Ta iX CTIMKICTh 10 cTpecoBHX yMoB. Kpim
TOTO, JICOCMYT'H PEryJIlOIOTh MOBEPXHEBUH CTIK BOJ|, 3am00irarouyd BOJHIM epo3ii Ta 3MHUBAHHIO POIIOYOrO LIApy
IpyHTYy [5, 6].

B ymoBax rno6aipHOi 3MiHH KiliMary IpobiemMa aerpajaiii 3eMens cTae Aefani akryanbpHimoto. Jlicocmyru no-
MTOMararoTh yIOBUTBHUTH MPOIECH JeTpajallii, 3aro0irarouu eposii, 30epiraroun opraHiqyHy pedoBHHY B IPYHTI Ta MiAT-
PUMYFOUYH HOTO CTPYKTYpYy. BOHU CIpHAIOTH NPUPOJHOMY BiJHOBICHHIO I'PYHTIB, CTUMYJIIOIOYH HAKOIIMYEHHS TyMyCy
Ta MOKPAIyouH (Pi3MKO-XiMidHI BIACTUBOCTI IPYHTOBOTO TIOKPHBY [7].

3aB/SIKH IIPAaBWIIBHOMY PO3TAIIyBaHHIO JIICOCMYT MOXKHA 3HAYHO 3MEHIINTH PU3HK BTPATH POIIOYOTrO LIapy IPy-
HTY Ta MiABHUIUTH HOTO CTIHKICTh IO OMyCTeToBaHHA [8, 9].

TakuM 4MHOM, JIICOCMYTH BiJIrparOTh Ba)KJIUBY POJIb y TiJIBHINEHHI CTIHKOCTI CLIBCHKOTOCIONAPCHKHUX JIAHI-
mwadTiB 10 3MiHM KJIiMaTy. BomHouac iX cTBOpeHHs Ta (yHKIIOHYBaHHS IMOB'3aHI 3 IEBHUMH TPYAHOLIAMH Ta oOMe-
xeHHsiMuU. J{J1sl y3araibHEeHHs IUX acrnekTiB Oyio npoBeneHo SWOT-anainis, sikuil mpejcrasiieHo B Tabu. 1.

Heo0xigHO MakCHMaibHO BUKOPHCTOBYBATH CHUJIbHI CTOPOHH, TaKi SIK 3[aTHICTh JICOCMYT MOKPAIyBaTH MiKpO-
KJIIMaT, MiJBHUILYBaTH MPOJYKTUBHICTh Ta CHPUATH 30epexeHHI0 Bojord. CiiaOKi CTOPOHU MOXKHA MiHIMI3yBaTH, 3aiy-
Yarouu Jiep)KaBHI NMPOTpaMu MiITPUMKH, IPOBOJSMYN OCBITHI KaMIaHii cepex ¢epMepiB Ta BUKOPHUCTOBYIOUH CydYacHi
TEXHOJIOTIT IoTJIsAy 3a JicocMyraMu. MOXKIIMBOCTI CIIii BHKOPHCTOBYBATH JUIsl PO3POOKH JOBIOCTPOKOBOI cTparerii po-
3BUTKY, CHPSIMOBAHOI Ha 1HTErpamilo JiCOCMYT y CHCTEMY CLIBCHKOTOCHOAAPCHKOTO 3€MIIEKOPUCTYBaHHS. 3arpo3u BuU-
MararoTb NOCTIHHOTO MOHITOPHMHTY Ta ajanTamnii 70 HOBHX KJIIMaTHYHUX YMOB 3 ypaxyBaHHSIM IOTEHIIHHUX €KOHOMIY-
HUX PHU3HKIB.
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Tabmung 1. SWOT-anani3. Puzuku y BUpoOHHMITBI CIIIBCHKOTOCIIOIAPCHKHUX KYJIBTYP Ta POJIb JIICOCMYT Y 1X 3MEHIICHHI

CwibHI CTOPOHHU Cralki cTopoHu

JlicocMyrH e()eKTUBHO 3MEHIIYIOTh IBHJIKICTD BITPY Ta

. Bucoki BUTpaTH Ha CTBOPEHHS Ta YTPUMAHHSI JTICOCMYT.
3ano0irarTh epo3ii IPYHTY.

301TBIICHAS BPOKaHHOCTI CUTBCHKOTOCIIONAPCHKUX Kynb- | HemoctaTHst 00i3HaHICTh (hepMepiB MmM010 epenar Jico-
TYp LIIIXOM 30epe)KESHHS BOJIOTH. CMYT.

IMoxparmieHHsT MiKpOKITiIMaTy Ta 3MCHIIICHHS KOJMMBAaHb Te- | [IpaBoBi mpoOiemMu 3 peecTpami€eio 3eMeTbHIX IiTITHOK
MITEPaTypH. ITi]] JTICOCMYTH.

BHecok y 3MEHIIeHHS HEraTHBHOTO BIUIMBY 3MiHH KIIiMaTy
(36epexxennst BukugiB CO2, 30inpmeHHs 6i0pi3HOMaHIT-
TH).

TpuBanuit mepioq pocTy AepeB, MepII HiXK BOHH MT0Y-
HyTb €()eKTHBHO MPALIOBATH.

3anexxHICTh e()EeKTUBHOCTI BiJl IPAaBIIIBHOTO TUIAHYBaH-

[ligTprMKa eKOJOTIYHHX Ta AePKaBHUX IPOTPaM. .
Hsl PO3TAIlyBaHHSI JTICOCMYT.

MOKITUBOCTI 3arpo3u

Po3pobxka nepxaBHAX Ta MiDKHAPOIHUX IPOTPaM MiITpH-

. . . [Monanpiie noripuieHHs KIIMaTHYHUX YMOB (301IbILICH-
MKH arposicoMeniopanii (Hanpukia, €Bponeicbka 3ene-

HS YaCTOTH Ta IHTEHCHBHOCTI MOCYX 1 CYXOBITPIB).

Ha yroja).

IHHOBaII#HI TEXHOJOTIi Y CTBOpEHHI Ta yTprMaHHi jicoc- | CkopodeHHs (iHaHCYBaHHS 3 OOKY JIepKaBu abo Mixk-
MYT (aBTOMaTH30BaHUI MOHITOPUHT CTaHy POCIMHHOCTI). | HApOJHMX OpraHi3alliil.

[TinBuieHHs 06i3HaHOCTI cepen; GpepMepiB uepe3 OCBiTHI 3MiHa 3aKOHOJIaBCTBA, KA MOKE YCKJIATHUTH BUKOPHC-
MpOrpaMH Ta KOHCYJIbTaLi. TaHHs 3eMeJb JIJIsl CTBOPEHHS JIICOCMYT.

BukopucTaHHs JiCOCMYT SIK KOMIIOHEHTa CTpaTerii axan- BupyOka icHyt04HX J1icOCMYT Yepe3 eKOHOMIYHI iHTepe-
Tauii 40 3MiHU KJIIMaTy B CIIbCbKOMY T'OCIIOJIAPCTBI. cH (pO3LIHMPEHHS MOCIBHUX IJIOII).

Po3po0ka crnenianbHuX CyOCcHail Ta MOJaTKOBUX i Brpara Giopi3HOMaHITTS 4epe3 Aerpajauito IpyHTIB Ta
Juist hpepMepiB, SIKi BIPOBAKYIOTh JTiICOCMYTH. HelpaBIbHE BEICHHS CUIIbCHKOTO FOCIIONAPCTBA.

OTxe, TIOCYXH Ta 3MiHa KIIMaTy CTaHOBILITH CEpPHO3HY 3arpo3y Ui CUIbCHKOTOCIONAPCHKOTO BHPOOHUIITBA,
CIPUYHHSAIOYHN 3HIDKEHHS BPOXXKaWHOCTI, AETpaalilo IPYHTIB Ta eKOHOMiuHI BTpatd. OZHAM i3 €PEKTHBHHUX 3aXOiB
II0J0 3MCHIICHHSI HETaTUBHOTO BIUIUBY € BIPOBAKCHHSI JTICOCMYT, SIKi HE TIIBKH 3aXHIIAI0Th IIOCIBH BiJ BITPOBOI €po-
3ii, ae i CTBOPIOIOTH CHPUATINBUI MIKPOKITiMAT, IOKPAIIYIOTh BOJHHN OajlaHC Ta TOTIOMAaraloTh 3aImo0irTa qerpagamii
TPYHTIB.
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ECOLOGICAL ASSESSMENT OF THE CURRENT STATE OF FOREST MASSES OF
SUMY POLISSIA AND WAYS OF THEIR SUSTAINABLE DEVELOPMENT

VASENKO Yaroslav
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e-mail: vasenkoyaroslav2@gmail.com

Forest ecosystems of Sumy Polissia are a crucial component of natural territorial complexes in the northeastern
part of Ukraine and perform essential ecological functions, including climate regulation, water protection, soil conserva-
tion, and biodiversity maintenance. The forest cover of the region ranges from 18% to 22%, which is significantly lower
than the ecologically optimal level of 25-30% for the Polissia zone [4]. The total forest area is estimated at approxi-
mately 450480 thousand hectares, with a considerable share represented by artificially created plantations. According
to ecological studies, forest ecosystems are capable of intercepting up to 30% of atmospheric precipitation and reducing
surface runoff by 20-40%, which highlights their critical hydrological role [2]. However, increasing anthropogenic
pressure and unsustainable resource use are leading to the gradual degradation of forest ecosystems.

The current condition of forest stands in Sumy Polissia is characterized by significant transformations in species
composition and age structure. More than 60% of forested areas are occupied by Scots pine (Pinus sylvestris L.), form-
ing predominantly even-aged monocultures [5]. Such stands are less resistant to environmental stressors and biological
threats. In recent years, outbreaks of pests such as Ips typographus and Lymantria monacha have intensified, causing
large-scale forest dieback. It is estimated that 10-15% of coniferous forests are affected by drying processes, while the
proportion of weakened stands exceeds 25-30% [5]. These processes indicate a decline in forest resilience and highlight
the need for adaptive forest management strategies.

Anthropogenic impact remains one of the key drivers of forest degradation in the region. Intensive logging activ-
ities, which in some years exceed 1.5-2.0 million cubic meters of timber harvesting, contribute to fragmentation and
disruption of forest ecosystems [5]. Recreational pressure is also significant, especially in areas near settlements, where
visitor density can reach 100-150 persons per hectare. In addition, environmental pollution, including the accumulation
of heavy metals in soils, negatively affects forest health. Climate change further exacerbates these problems: over recent
decades, the average annual temperature has increased by approximately 1.0-1.5°C, while precipitation during the
growing season has decreased, leading to a reduction in forest productivity by 10-20% [7].

Ecological assessment of forest ecosystems is based on a system of indicators, including biodiversity indices,
sanitary condition, productivity, stand structure, and the degree of anthropogenic transformation. Research results indi-
cate that only about 40% of forest stands remain in relatively stable condition, while more than 30% are weakened and
20-25% show signs of degradation [3]. The Shannon biodiversity index in artificial plantations is 30-50% lower than in
natural forests, reflecting reduced ecological stability and simplified structure [3]. Soil analyses also reveal a decrease in
humus content by 10-15%, which negatively affects natural regeneration processes and long-term sustainability of for-
est ecosystems.

To ensure sustainable development of forest ecosystems in Sumy Polissia, it is necessary to implement adaptive
and ecosystem-based forest management approaches. A key direction is the transition to close-to-nature forestry, which
involves the formation of mixed, uneven-aged, and multi-layered stands using native species [6]. Studies show that
mixed forests are 20-30% more resistant to pests and environmental stress compared to monocultures [1]. It is also es-
sential to reduce clear-cutting practices and introduce selective and gradual harvesting methods. The use of modern
technologies, such as Geographic Information Systems (GIS) and remote sensing, significantly improves the efficiency
of forest monitoring and management [4].

Thus, the current state of forest ecosystems in Sumy Polissia is characterized by significant ecological challenges
caused by anthropogenic pressure and climate change. The implementation of integrated management strategies aimed
at increasing forest resilience, restoring natural ecosystems, and improving monitoring systems is essential for achiev-
ing sustainable development. These measures can increase forest productivity by 15-25%, reduce degradation process-
es, and ensure long-term biodiversity conservation [7].
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RESOURCE POTENTIAL OF ORGANIC WASTE: REGULATORY FRAMEWORK AND
TECHNOLOGICAL SOLUTIONS FOR THEM RATIONAL PROCESSING
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Organic waste management in Ukraine is critical for a circular economy, but the recycling rate is only 9.9%. The
unused resource potential of biomass leads not only to environmental burdens due to methane emissions in landfills, but
also to economic losses, as organics are a valuable raw material for the production of biogas, biomethane, and high-
quality fertilizers [1].

The main barrier to rational disposal is the lack of widespread separate collection. Mixing organics with other
household waste leads to its contamination with glass, plastic and metals, which makes further processing technically
difficult and economically inefficient. In addition, the logistical costs of transporting the “heavy” wet fraction over long
distances often exceed the potential income from its processing, which forces municipalities to choose the cheaper op-
tion — landfilling [2].

The introduction of modern capacities, in particular biogas plants and mechanical-biological treatment (MBT)
lines, requires significant capital investments. Currently, Ukraine lacks effective financial instruments to support com-
munities, such as soft loans or state guarantees. Another important factor is the instability of raw material flows, which
are seasonal (garden and park waste in the fall, manure depending on livestock cycles), which makes it difficult to
maintain a stable operating mode of processing lines.

The legal regulation of the process is being transformed in accordance with European standards. The Basic Law
of Ukraine “On Waste Management” (No. 2320-1X) introduced the “polluter pays” principle and a hierarchy of priori-
ties, where recycling has priority over landfilling [3]. The National Strategy until 2030 defines organics as an energy as-
set, setting the goal of creating regional composting centers and biogas plants to reduce greenhouse gas emissions.

Special regulation of livestock waste (manure, slaughter residues) is carried out by Law No. 287-VIII [4], which
establishes sanitary classifications and rules for their processing into energy. At the same time, the implementation of
the norms is hampered by the lack of by-laws, the absence of digestate certification standards, and the difficulty of con-
necting modular plants to networks.

For Cherkasy region, where the share of organic matter in agro-industrial waste exceeds 85%, a rational choice
of technologies is a priority. With the accumulation of more than 1.3 million tons of biomass per year, the region has a
strong potential for the transition from landfilling to high-tech processing of organic raw materials. This creates ideal
conditions for the implementation of anaerobic digestion technologies, which are superior in efficiency to classical
composting and mechanical-biological treatment (Fig. 1).

Comparative analysis shows that composting (aerobic process) is financially affordable, but it does not solve the
issue of energy substitution and is accompanied by significant nitrogen losses. MBO lines, in turn, are focused on the
separation of mixed flows, where the organic part is often contaminated and loses its value. In contrast, anaerobic fer-
mentation (AF) in modular plants allows for the stabilization of waste in a closed environment, completely eliminating
unpleasant odors and extracting energy potential in the form of biogas [4].

The process of anaerobic digestion in methane tanks is a multi-stage biochemical transformation. At the stage of
hydrolysis and acidogenesis, complex polymers are decomposed by bacteria to fatty acids and hydrogen. The final stage
of methanogenesis provides gas output with a heat of combustion of up to 25 MJ/m3, which is equivalent to 0.6 | of gas-
oline per cubic meter of gas. For the climatic conditions of Cherkasy region, the most stable is the mesophilic mode
(3040 °C), which allows maintaining bacterial activity with moderate heat consumption for heating the reactor.

A modular biogas plant with a capacity of 250 kW has been identified as the best option for medium-sized farms
in the region. The technological flexibility of such plants allows the use of a wide range of raw materials: from chicken
droppings and cattle manure to corn silage and sugar mill pulp. The CHP (cogeneration) complex at the output provides
electrical energy for sale to the network and thermal energy, which can be used for drying grain or heating social facili-
ties, which increases the overall efficiency of the system to 85-90%.
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Fig. 1 Structure of organic waste of Cherkasy region suitable for utilization in biogas plants

In addition to energy, the AZ technology ensures the production of high-quality digestate - a disinfected organic
fertilizer, free from weed seeds and helminths. This allows for the implementation of a closed cycle in agricultural pro-
duction: waste is returned to the soil as fertilizer, increasing yield and reducing costs for expensive mineral analogues.
Economic calculations for the Cherkasy region show that with a stable load (40-50 tons of biomass per day) such a
plant pays for itself in 5-7 years, while simultaneously eliminating the need for environmental payments for waste
disposal.

The transformation of the organic waste management system in Ukraine should be based on a hierarchy of pri-
orities: from the introduction of mandatory separate collection and local composting to the construction of high-tech bi-
ogas modules. The positive effect is to ensure energy independence of communities, restore soil fertility and radically
reduce landfill volumes. At the same time, negative risks associated with biological safety and the high cost of projects
can be leveled through strict technological control, state support for investments and broad information and educational
campaigns for the population. The optimal way is to gradually scale up successful local cases to the level of a national
strategy. Thus, the integration of legal norms and innovative biogas technologies allows the Cherkasy region not only to
solve the problem of organic accumulation, but also to become a leader in the production of renewable energy. The use
of modular solutions with a capacity of 250 kW is the most rational step for decentralizing the energy system and green-
ing the agricultural sector in accordance with European standards.
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Soil contamination with heavy metals is one of the acute environmental problems of Ukraine, it has recently
taken on catastrophic proportions due to the combination of intensive agricultural production technologies and ac-
tive military action. Heavy metals (mercury, cadmium, lead, arsenic, copper, zinc) do not decompose, but only ac-
cumulate, entering the “soil - plant - human” chain. Phytoremediation as a soil purification process has a number of
advantages.

« In situ: cleaning takes place directly on site without removing the soil.

* Preservation of the ecosystem: the landscape is not destroyed, and soil fertility is gradually restored.

« Cost-effectiveness: costs are significantly lower compared to chemical or thermal treatment.

One of the mechanisms of phytoremediation is phytoextraction. Some plant species are able to actively absorb
metals from the soil and move them to above-ground organs (shoots and leaves). Sunflower (Helianthus annus L.) has
an increased tendency to accumulate heavy metals, in particular cadmium. This is facilitated by both the features of the
morphological structure of the plants and the peculiarities of metal transport and accumulation in the above-ground part.

Sunflower is effective for phytocontrol of soils contaminated with heavy metals due to its high biomass produc-
tion and metal accumulation capacity. Crop can tolerate the toxic effects of certain heavy metals through various bio-
logical and physiological mechanisms [7].

Such characteristics allow us to consider the possibility of using specialized varietiesof sunflower in programs
for the remediation of polluted areas.

Phytoremediation with sunflower as a hyperaccumulator has demonstrated its effectiveness in removing heavy
metals from soil in many studies. The Cu?* removal efficiency of H. annuus reached 85.56% in soil at a Cu?* concentra-
tion of 180 pp [6]

Sunflower was used to purify toxic elements such as copper, cadmium, as well as radioactive cesium and stronti-
um [5]. The crop showed the highest extraction Cd, Ni, Pb Ta Zn [8]. H. annuus is capable of remediating soils contam-
inated with Pb and Cd [6].

In Ukraine, this direction - phytoremediation of contaminated soils - is practically not represented and requires
the development and initial approval of a variety model with the formation of an appropriate theoretical and practical
base. In experiments conducted at the Sumy National Academy of Sciences, numbers with a high ability to accumulate
Cd under different gradients were isolated from the sunflower collection [2, 3]. In the process of intervarietal crossing,
hybrid samples were obtained, the plants of which actively accumulated cadmium. The main characteristics of these
samples are presented in Table 1.

Table 1. Parameters of selected sunflower samples

Selection parameters Selection number of the hybrid
19/54 19/11 19/26

“Seedling-flowering” period, days 59 58 57
Height, cm 166,7 146,7 175,3
Seed productivity, g/plant 41,3 36,2 33,8
Cadmium content in seeds, mg/kg 1,1 2,1 1,16
Cadmium content in the stem, mg/kg 1,22 2,24 2,01
Removal of biologically active cadmium from the soil, g/ha 9,25 11,34 19,9

Hybrids were created through inter-varietal crossing and clearly showed signs of plants accumulating cadmium.
Thus, the concentration of cadmium in the seeds of sample 19/11 exceeded the level of metal concentration in the soil
by five times, in sample 19/26 - by 10 times. The highest level of biologically active cadmium removal from the soil
(about 20 g/ha) was noted in sample 19/26, obtained in combination with Polar CL X 64/3. Samples 19/26 and
19/54, obtained with the participation of the STH-16004 line with the JG3 line and the commercial hybrid Rezon, had
slightly lower values, namely 11.34 and 9.25 g/ha.

For genotypes of the phyto-reclamation direction, the estimated rates of removal of biologically active cadmium
from the soil are 20.0 g/ha per growing season.
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According to the results of field tests, three samples with signs of cadmium-accumulating plants were selected:
19/54, 19/11 and 19/26. The cadmium content in the seeds and above-ground part of the plants exceeded the natural
background by 5 or more times, which ensured the possibility of removing up to 20 g/ha of biologically active cadmium
from the soil..

Intervarietal hybrids UCh 19/54 H, UCh 19/11 H, UCh 19/26 H are advisable to use in breeding programs of
phyto-ameliorative direction. Samples are included in the register, which is certified by a certificate. The high level of
cadmium assimilation and the significant range of vegetative and generative development of plants allow us to consider
the selected samples as starting material for breeding programs for soil remediation.
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VY poboti nocnipkeHo 0coONMBOCTI iHTerpanii O6aakutHo-3enenol iHdpactpykrypu (B3l) y cuctemy mickkoro
IulaHyBaHHs [BaHO-DpaHKIBChbKa B KOHTEKCTI ajanTtanii ypOaHi30BaHHX TepUTOpiil 10 KiiMatuuHUX 3MiH. [IpoBeneHo
MPOCTOPOBUI aHalli3 CTPYKTYPH MICTa, OLIHCHO PIBEHb CKOJOTIYHOI 3B’SA3HOCTI 3€JICHUX 30H Ta MOTEHIaN iHTerparrii
npupojoopieHToBanux pimenb (Nature-based Solutions, NbS) [2, 5]. Bcranosneno, 1o mawumie 6iu3bko 30 % 3eneHux
TepUTOPii MicTa (JOPMYIOTH BIJTHOCHO IUIICHY €KOJIOTIUHY MEPEKy, TOI K pelTa (QyHKIIOHYIOTh 130Jb0BaH0. BusHa-
YEeHO KIIFOYOBI HapsAMHU (GOpMyBaHHS O€3MEepepBHOTO ypOOCKOIOTIHHOTO KapKacy, 30KpeMa PO3BUTOK 3CJICHUX KOpH-
IopiB, mpubepekHnX Oy(PEepHUX 30H, CHCTEM JIOKAIBHOTO yIpaBiiHHA nomoBuMu Bogamu (SUDS), 3eneHux maxiB Ta
BEPTHKAJIBHOTO O3EJIEHEHHs. 3a pe3yNbTaTaMy CIEHAPHOTO MOJAECTIOBAHHSA BCTAHOBJICHO, IO 301IBIICHHS IUIOMII 3ee-
HHUX Haca/KeHb Ha 15 % y neHTpanbHii 9acTHHI MiCTa TO3BOJIMTH 3HU3UTH CEPEIHIO TeMIeparypy noBiTps Ha 1,2-1,8
°C, a BrupoBamkeras SUDS 3a0e3neunTs 3MECHIIICHHS HAaBaHTa)XCHHS Ha 3IMBOBY KaHami3aliro Ha 25-35 %. loBeneHo,
mo inTerpanis b3 € HeoOXigHOI YMOBOIO (OPMYBaHHS KIIMATHYHO CTIHKOTO Ta €KOJOTIYHO 30aJaHCOBAHOTO MiCHKO-
r'O CepeaoBHIIA.

CyuacHi ypOaHi3alliiiHi mpouecH CynpOBOPKYIOThCS IHTCHCHBHOIO TpaHC(OPMAIlIEI0 MPUPOAHUX JAHIIIA(TIB,
3pOCTaHHAM IIIJIBHOCTI 3a0y/IOBU Ta MOCUIICHHSIM KJIIMaTHYHUX PU3HKIB. YpOaHi30BaHi TEpUTOPIT AeAai YacTille CTH-
KaloThCsl 3 MpodiaeMaMu (OPMYyBaHHS «TEIJIOBUX OCTPOBIBY, Jerpaialii 3eJeHUX 30H, HOTIPIIEHHS SKOCTi aTMocdep-
HOTO TMOBITPS Ta 3pPOCTAHHS MOBEPXHEBOIO CTOKY. Y TaKMX yMOBaX OCOOJHBOTO 3HAYCHHS HAOyBae iHTErparfist OJaKuT-
Ho-3esnenol indpactpykrypu (Blue-Green Infrastructure, BGI) y cuctemy nmpoctopoBoro po3Butky MicT [1, 4].

BnakurHO-3eneHa iH(pacTpyKTypa pO3MISAAETHCS SIK CyKYIHICTh B3a€MOIIOB’SI3aHUX NPUPOJHHX Ta HAIIBIPH-
POIHHX €NEMEHTIB, IO 3a0e3MeuyIoTh HAJaHHS SKOCHCTEMHUX MOCIYT, MiJBHIICHHS KIIMaTHYHOI cTiiikocti (urban
climate resilience) Ta exonorignoi 6e3mekn ypoanizoBanux tepuropiii [3]. Konnenmist B3I € ckiragoBoro mpupomoopieH-
toBanux pimenp (Nature-based Solutions, NbS), pekoMmennoBanux €Bporeiicbkor0 Komicielo K OAHH i3 KIFOYOBUX
MeXaHi3MIB ajanTarii MicT 40 KJIIMaTHYHHUX 3MiH.

st IBaHO-DpanKiBebka nutaHHs iHTerpauii b31 € crpareridyHo BaKIMBUM Y KOHTEKCTI CTalOro PO3BUTKY TEPH-
TOpIiaNbHOT FPOMaJIH, OCKITBKH MICTO XapaKTepPU3y€EThCsl BACOKUMH TeMITaMu ypOaHiszallii, pparmMeHTaIiero npupoIHoro
KapKacy Ta HeJJOCTAaTHIM piBHEM iHTerpaiii 3eJIeHuX 1 BOJHUX €JIEMEHTIB Y CHCTeMY MICBKOTO IUIaHyBaHHs [6, 7].

MeTor0 IoCiKeHHS 0yJI0 OMIHUTH MOTEHIlIA iHTerpallii 0J1akuTHO-3e7eHOT IHYPACTPYKTYPH y CUCTEMY MICh-
KOTo TulaHyBaHHs [BaHO-DpaHKIBChKa Ta BU3HAYMTH KIIIOUOBI HANpsiIMU (OpMYBaHHS €KOJIOTIYHO CTiKOro ypOaHizo-
BaHOT'O CEpPeIOBHUIIIA.

MeTo/105I0TIHHOI0 OCHOBOIO JociikeHHS cTainu GIS-anami3 mpocTopoBoi CTPYKTYpH MicTa, HemudpyBaHHs Cy-
MYTHUKOBHX 3HIMKIB Sentinel-2, anami3z MicToOy1iBHOT JOKyMEHTAIli1, OI[iHKa €KOCHCTEeMHHX IOCIYT Ta CIEHApHE MO-
JIeNTtOBaHHS iHTerparii exemenTiB b3l

Y Mexax J0CiiPKEHHS IIPOaHaTi30BaHO:

— CTPYKTYpY 3€JIEHHX 30H MICTa;

— IIPOCTOPOBY 3B’ SI3HICTH EKOJIOTIYHOT MEPEKi;

— (YHKIIOHAJIBHUN CTaH MPUOEPEKHIX TEPUTOPIH;

— piBeHb ypOaHi3aiifHOro HaBaHTAXCHHS;

— MOTEHITiaJl BIPOBAKEHHS CUCTEM JIOKAIBHOTO YIIpaBIiHHS HomoBUME Bogamu (SUDS).

OriHIOBaHHA €KOJIOTiYHOi 3B’S3HOCTI TEpHUTOpil 3IIHCHIOBaJM 13 BHKOPHCTaHHSAM IIOKa3HUKIB spatial
connectivity Ta landscape fragmentation. /lomaTkoBo mpoBeaeHO aHami3 3a0e3MeueHOCTI HACENEeHHS peKpeamiiHuMu
MIPOCTOpaMH y Mekax mimoxigHoi goctymHocTi (300-500 m).

CreHapHe MOJENIOBAHHS JIO3BOJIMJIO OLIIHUTH MOTEHLIHHMWN BIUIMB 30iJbLICHHS IUIOMI 3€JICHUX HacajKeHb,
cTBOpeHHs Oy(epHuX 30H Ta BIPOBA/KEHHS 3€JIEHHX JIaXiB Ha MIKPOKIIMATHYHI ITapaMeTPH MICHKOTO CEpeIOBHINIA.
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[IpoBenenuit anai3 3acBig4uB, 110 piBeHb ypOaHi3aliiHOro HaBaHTa)XeHHS B IBaHO-(DpaHKIBCHKY MPOJIOBXKYE
3pocrath. LlineHicT 3a0y10BH y IEHTpaNbHil YacTHHI MicTa nepeBuIrye 65—70 %, Toi sK YacTKa BiIKPUTHX 3€JICHUX
MIPOCTOPIB MOCTYHOBO CKOPOUY€EThCSI. BeTaHOBIEHO, 110 swmime 61m3bk0 30 % 3eneHux 30H MiCTa IHTErpoBaHi y BiHOC-
HO IUTICHY €KOJIOTIUHY Mepexy, TOIl K iHIIi (yHKIIOHYIOTh 1305160BaHO. Lle CyTTeBO 3HIKY€E epEeKTHBHICTH €KOCHC-
TEMHHX ITOCIYT, 30KpeMa: PeryJysimii MiKpoKIiMaTy; OYHIEHHS aTMOC(EepHOTO MOBITPS; aKyMYyJIALil BYTJIeNI0; MiATPH-
MaHHs 010pPI3HOMAHITTS; PEryJIsLii TOBEPXHEBOTO CTOKY .

Bomnouac ¢opmyBaHHS Oe3mepepBHUX 3€JICHUX KOPUAOPIB 3[aTHE IMiJBUIIUTH €KOJOTIUHY 3B SI3HICTH MiCBKOL
teputopii Ha 40-60 %.

Oco6muBy ponb y ctpykrypi B3I Binmirparote piuku buctpuns HansipasHchka Ta Buctpuns ConoTBUHCBKA, SKi
¢dopmyroTe moteHuiiHi «blue corridors» micra. OnHak 3HayHAa YacTUHA NPHOECPEKHHUX TEPUTOPIH XapaKTEpPH3yeThCS
(parMeHTauni€ero NpUPOAHUX EKOCHCTEM, XaOTHUYHOIO 320y I0BOIO Ta HU3BKUM PIBHEM PEKpealliiiHOro BUKOPUCTaHHSI.

3anponoHoBaHO (HOpPMYyBaHHS NPHOEPEKHUX Oy(hepHHUX 30H MUPUHOIO 25—50 M, 110 TO3BOJIUTH: TOKPAIIHUTH K-
icTh oBepXHeBHUX BOJ Ha 30-50 %; 3HM3UTH PU3MKHU JIOKAIBHHUX MiJTOIUICHB; MiIBUIIUTH €KOJIOTIYHY CTIHKICTh MpH-
OepeXHUX TEPUTOPill; CTBOPUTH JOJATKOBI peKpeamiiiHi mpocTtopu. BeTaHoBIEHO, M0 IeHTpallbHA YacTHHA MiCTa Xa-
pakTepu3yeThcs GOPMYBaHHIM JIOKAJIbHUX OCEPEKIB «TETIOBOT0 ocTpoBay (urban heat island effect), mo mos’s3ano 3
BHCOKOIO IIIJIbHICTIO 3a0yH0BH Ta Ae(hilUTOM 3eJICHIX HACAIKEHb.

3a pe3yibpTaTaMH CIICHAPHOTO MOJETIOBAHHS BH3HAYCHO, IO 301IBIICHHS IUIONII 3€JeHUX HacakeHp Ha 15 %
ITO3BOJIMTH 3HM3UTH CEPEIHIO TeMIepaTypy MOBITPs y HMEeHTpaibHil yacTuri Micta Ha 1,2—1,8 °C. JlomaTkoBO OILiHEHO
MOTEHLIaJl BUKOPUCTAHHSI 3€JICHUX JIaXiB Ta BEPTHKAJIBHOIO O3EJICHEHHs. 3a PO3paxyHKaMH, BIPOBAKCHHS 3€JICHUX
naxiB Ha 20 % OyniBens y IIUTBHO 3a0yIOBaHUX pallOHAX O3BOJIMTH: 3MEHIIUTH CHEPTOCIIOKHUBAHHS Ha OXOJIOKCHHS
Ha 15-25 %; CKOpOTUTH piBEHb HIyMOBOTO 3a0pyIHEHHS; MOKPALIUTH TEIUIOI30JAIIMHI XapaKTepUCTHKU OyIiBelb.
BcTaHOBIIEHO, 1110 BIPOBAKEHHS CUCTEM JIOKAJIBHOTO YIpaBiiHHA AomoBuMH Bogamu (SUDS) 3a0e3neunts 3HHKEHHS
MIKOBOTO HABaHTA)KEHHS Ha 3JIMBOBY KaHainizalito Ha 25-35 %, 1o € 0coOIMBO akTyaJbHUM B YMOBAaX 301IbIICHHS 1H-
TEHCUBHOCTI KOPOTKOYACHHUX OIIaiB.

Comianpanii acniekT iHTerpamii b3l Takok Mae BakiTMBe 3HAUCHHs. 3a pe3yJIbTaTaMH ONHUTYBAHHS MEIIKAHIIIB
Mmicta, moHaxa 70 % pecrnoHISHTIB MiATPUMYIOTh PO3IINPEHHS 3€JICHUX 30H Ta CTBOPEHHS HOBHX pEKpealliifHuX mpocTo-
piB. BcTaHOBIIEHO, IO JOCTYIHICTH 3€IeHUX TepuTopiid y Mexkax 300—-500 M miaBHINye piBESHB 3a0BOJICHOCTI SKiCTIO
MICBKOTO cepeoBuIa npuoIu3Ho Ha 20 %.

PesynbpraTy MOCTIHKEHHS Y3rOKYIOTECS 3 TIpansiMu boiuyk Ta Pi3HHUYK, y SKHX HaroJIOUIyeThCsl HA HEOOXia-
HOCcTi (popMyBaHHs Oe3lepepBHOTO YpOOEKOJIOTIYHOTO KapKacy sK OCHOBH KIIMATHYHO CTiHKOTO pPO3BUTKY MicTa.
BcraHoBieHO, 1110 icHyIOYa cHCTeMa 3elieHnX 30H [BaHO-PpaHKiBChKa XapaKTepH3YEThCSl HEAOCTATHIM PiBHEM €KOJIOTi-
YHOT 3B’SA3HOCTI Ta BHCOKOK (hparMEHTAII€I0 MPUPOIHOTO Kapkacy. JloBeaeHo, 1o iHTerpailis 0JIAKUTHO-3€JCHOT 1H-
(bpacTpyKTypH € ePeKTHBHUM IHCTPYMEHTOM ajantailii ypOaHi30BaHUX TEPUTOPIH MO KIIMATHYHUX 3MiH. BuzHadeHo
KJIFOYOBI HanpsiMu po3BUTKY b31: hopmyBaHHS 3eneHUX KOPHIOPIB, CTBOPEHHS MpubepexHux Oy(depHUx 30H, BIpOBa-
JokenHss SUDS, 3enieHuX JlaxiB Ta BEPTUKAILHOTO 0O3eJieHeHHs. BCTaHOBIIEHO, 1110 30UIbIIEHHS TUIONI] 3eJIeHNX Haca-
JOKeHb Ha 15 % 103BOJIS€ CYTTEBO 3HM3UTH €(DEKT «TEIUIOBOIO OCTPOBa» Y LEHTpallbHIN YacTuHI MicTa. JloBeeHo mep-
CIEKTHBHICTh BHKOPHCTaHHA MpUpomoopieHToBaHuX pimenb (NbS) y cucremi MicbKOro IUIaHyBaHHA IBaHO-
OpankiBcpka. Ymepme mns [BaHo-OpaHKiBCchbKa MPOBENEHO KOMIUICKCHY OIIIHKY IOTEHIANy iHTerparii OJaKuTHO-
3eJIeHOi iHQPACTPYKTYpH 3 ypaxyBaHHAM €KOCHCTEMHHX MOCIYT Ta KIIMaTHYHOI aflanTariii.
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Jlicu € KIF0O90BOIO JTAHKOIO HamIoi OiocdepH, SAKi MATPUMYIOTH i B CTaHi KHUTTEXISUIBHOCTI Ta 0i0pi3HOMAHITTS,
SIK OCHOBH 1 3aIOpYKH >KUTTS 1MBinizanii. Came JicH, sIKi € HallUM HalllOHAJIBHUM 0araTtcTBOM, € IocTayajJbHUKaMH 0a-
raThOX MPOJYKTIB Xap4yBaHHS, BOJH, AEPEBUHH Ta MAMBA, (POPMYIOTh Ta PEryJIIOI0Th MaKPOKIIMaTHYHI OKA3HHUKH , B
TOMY YHCII, 1 BMICT BYIJICKHCIJIOTO ra3y B aTMocdepi, 1110 0e3nmocepeJHbO BILIMBAE Ha MPOITYKTUBHICTh CIIILCHKOTOCHO-
JIApCHKHX KYJIBTYD, OUUILEHHS BOAM Ta O0pOTHOY 31 MIKiJHUKaMH, 3a0€3NeUyI0Th CBOE ICHYBaHHS Ha OCHOBI Kpyroooiry
MOXXHMBHUX PEYOBUH Ta (POTOCHHTE3Y TUM caMHM, (OPMYIOUHM CEepellOBHUINE iCHYBaHHS /Ui IHIIMX BUAiB. Emomiiina
CKJIaJI0Ba TaKOXK € HEBIJI'€MHOIO YaCTHHOI (hyHKILIOHAY JIiCIB Ops/ 3 TX peabimiTauiiHO-peKpealiifHuM Ta KyJIbTyp-
HO-ICTOPHYHHM CIIPSIMYBaHHSIM.

CrorozHi Jicy 3a3HaIOTh HHUIIIBHOTO aHTPOIIOTEHHOTO THCKY IIUIIXOM HE3aKOHHOI BUPYOKM Ta IHTEHCHBHOI JIi-
€03aroTiBii, 3MiH KIIMaTy Ta JIICOBUX ITOXKEX, BCHXaHHS Ta YIIKO/HKCHHS MIKiTHUKAMH Ta XBOpoOaMH, BIHCEKOBUX Iiit
1 TOJIOBHE — ITaHYBAaHHSM JIOMIHAHTH BiIHOIICHHS CYCIIBCTBA JI0 JICIB K 013HECOBOI CTPYKTYpH, a HE IIPUPOTHOTO pe-
Cypcy Ta CepeloBHIIa iICHYBaHHS, K€ BUUCPILYETHCS Ta 3HUILYETHCS MIBUAKIMH TEMITaMH . 3HEIICHEHHS Ta Jerpajallis
JiciB B YKpaiHi € OOJI0YMM NHUTaHHSIM, OCKUJIBKH HEJJOCKOHAIIMMHM € PIILICHHS BPETyJIIOBaHHs OallaHCy MIK €KOJIOTid-
HOIO 1 EKOHOMIKO-COIIaTbHOK ()YHKIISIMU CTaJIOTO BEICHHS JIICOBOTO T'OCIIOAAPCTBA, a TAKOXK HEepaI[lOHAIBHUI pO3I0-
It GYHKUIH ynpaBiiHHS B JicoBii Tany3i . KpiM 1boro He3akoHHI pyOKH Ta 00ir HE3aKOHHO-I00yTOT IepEeBUHH, 3MiHA
TIAPOJIOTIYHOTO PEKUMY, HEJJOCKOHAJI 3aXKMCHE JIICOPO3BEICHHS Ta arposIicoMelTiopailisi, a TaKOXK CJIa0Ki CHCTEMH TPO-
TUJIT JIICOBUM MOXexaM Ha (OHI HU3BKOTO PiBHS 1H()OPMYBaHHS TPOMaICHKOCTI MPO JIICH Ta JIICOBE TOCIOJAAPCTBO -
BCE LI 3HAYHO MOCJIA0JIOE EKOJIOTIYHY CTIHKICTh JICOBHX €KOCHUCTEM, IO B CBOIO YEpPry MPU3BOIMUTH JIO MOTipPIICHHS
CaHITapHOTO CTaHY JIiCiB, MATOJIOTIYHOTO BCUXaHH, CIIPOIICHHS TeHETHYHOI Ta BUIAOBOI Pi3HOMAHITHOCTI JiciB, po30a-
JIAHCYBAHHSA 1X CTPYKTYpPH Ta HEZOCKOHAJIOTO PO3MOLTY JIICOBOrO (POHMY 32 iX (PyHKIIOHAIEHIM IPH3HAYCHHSM.

V BigmoBigHOCTI M0 [epxaBuoi CtpaTterii ynpaBminHS gicamMu Ykpainu 10 2035 poky TOJIOBHHM Opi€HTHPOM
JUTS JTICOBOI ray3i BU3HAYCHO 3a0e3MedeHHs e()eKTHBHOTO 3aXUCTy, 30aJJaHCOBAHOTO BHKOPHCTaHHS Ta ()OPMYBaHHS
MeXaHi3MiB BiITBOPEHHS JIICiB, sIKi 0 3a0e3edyBaiy 1 BIAMOBIIHUI NMPHOYTOK JiICOBUM TOCIIOIAPCTBAM, ajie MPH BOMY
MOBHHEH OyTH MiHIMi30BaHUH MEeCTPYKTUBHUH BIUIMB HA JIICOBI peCypcH, IO i 3a0e3meqnsio 6 eKOJIOTIYHY i eKOHOMIYHY
6esmeky aepkasu. [1] Peamizamis aHo1 cTparterii € akTyanbHOIO, sIK 1 B TaHHH yac, Tak i 0COOIMBO B Hepio]] BiAOyI0BU
kpainu. I TyT Mo3UTHBHUM (DAKTOPOM € Te, IO BXKE 3apa3 HayKOBI 1 MPAaKTHKH JIICIBHUYOT raiy3i po3po0JIsioTh iHHO-
BaIlifiHI MOJEJI JICOBITHOBJICHHS, SIK OJHIET 13 OCHOBHUX JIAHOK MEPCIEKTUBHOTO PO3BUTKY JIICOBOTO IOCIOIApCTBA 3
BpaxyBaHHSIM JU(EPEeHIIH0OBAaHOTO MiJAX0/y NMPH BIPOBAKEHI. 30KpeMa, po3po0Ka perioHalIbHOTO JIICOBOTO KIacTepy,
JIe TIOEHAHO J1BA BUIM AisJIbHOCTI — JIICOBUPOOHHUIITBO Ta JICOBIATBOPEHHS B OJHIN PEeriOHANBHIN CUCTEMI, SIKI € B3a€e-
MOBWTITHUMH 1 YTBOPIOIOTH OJTUH JIAHIFOT. Taka opraHi3aiis JiCOrOCIIOAapChKOI TisITBHOCTI Ja€ MOXKJIMBICTh 3ay4aTh
o 00’eTHAHHS YCi CKIIQJIOBI perioHaIbHOI €KOHOMIYHOI CHCTEMH Ta 3a0e3ledye Halle)KHY KepOBaHICTh Ha PeriOHANb-
HOMY piBHi .[2] OkpeMoi yBaru 3aciyroByrOTh JIOCIIDKEHHS ITOB’s3aHi 13 3alPOBAPKEHHSAM y MPAKTHKY BiITBOPEHHS
JCIB HOBUX E€KOJOTIYHHX ITiJXOMIB: €KOAJaNTAIIHOTO (€KOJIOr0-TiCiBHUYIOT0) Ta TpaHCPOPMAaLiHHOTO (TUTaHTAIiHHO-
Tr0), CIPSIMOBAaHUX Ha BUPOLIYBAHHS JICIB 3 MPIOPUTETHUMH U1l KOHKPETHUX NMPHUPOAHUX 30H (PyHKIISIMH, IO JT03BO-
JIUTH 301TBITUTH €KOJIOT0-eKOHOMIYHHH 1 COIiaabHUM MOTeHINA JTiciB. [3]

Takoxk cepell OCHOBHHX MiJIXOJIB CTaJIOrO JIICIBHULITBA MMOBUHHI OyTH PO3po0JieH] MipH CHpSIMOBaHi Ha 3MiHY
€KOHOMIYHOT JIJOMIHAHTH B MPOIIECi BUKOPUCTAHHS JIICOBUX €KOCHCTEM SIK GI3HECOBOTO Pecypcy, 110 3HAUHO ITOKPAIIUTh
iX CTIMKICTh Ta €KOJIOTIYHWH CcTaH i1 3a0e3meunTh 30epekeHHsT 610piI3HOMAHITTA. BUX00M B MPaKTHKY I[LOTO € 3aIpo-
BaJPKEHHSI MTPOIIECY JIiCOBITHOBIICHHS Ha MPHUHIIUIIAX HAOJIMKEHOTO JI0 TIPUPO/IH JIICIBHUIITBA Ta CIIPUSHHS IPUPOTHOMY
MTOHOBJICHHIO JICiB , 3a0e3MedeHHs 3MiHM JIEPEeBOCTAHIB Ta MOHOKYJNBTYp Ha 3MilIaHi JicH Ha OCHOBi iX NMpHPOIHOT
CTPYKTYpH, CKJIaay Ta (OpMH, IO MiJBUIINTE CTIHKICTh JIICY J0 MIKiAHUKIB, XBOPOO Ta TOKeXK. Takoxk yxe y 0ararbox
perioHax YKpaiHH BUKOPHUCTOBYIOTH CaJXKaHII /IS JIICOBITHOBJIEHHS 13 3aKPUTOI0 KOPEHEBOIO CHCTEMOIO, B PE3yJIbTaTI
YOTo Ii/IBUIYETHCS MPHKHUBIIOBAHICTE JIEPEB Ta 3HAYHO CKOPOUYIOTHCS TEPMIHM NPWI)KUBAHHS POCIHH, NPH IILOMY
Maibke BIJICYTHSI TpaBMaTH3allisl KOpPEeHEeBOI CHCTEMH. 3aCTOCYBaHHS IHTEHCHBHHX TEXHOJIOTIH JO3BOJIMIIO pPO3POOHTH
cremiaiabHi CyOCcTpaT Ha OCHOBI 1X MIiKOpH3allii, 10 3HAYHO IiJCHIIIOIOTh KOPEHEBY CUCTEMY 1 CYTTEBO CKOPOUYETHCS
Yac MPOPOCTaHHs Ca/DKAHIIB Y PO3CAJAHUKAX. BaskIIMBIM TakoX € 0XOpOHa Ta 30€pe)KeHHsI CTApOBIKOBHX Ta CaMOCiHi-
HUX JIICIB, SIK TEHETHYHOTO OaHKY HMPHPOHOTO ITIOHOBJICHHS Ta IPOBEAEHHS NEBHUX 3aXO0[IB I10JI0 30€peXeHHs Ta Po-
3MIUPEHHS IPUPOIHO-3aM0BITHOTO (HOHIY Ta OXOPOHHHX 30H, SIK OCHOBH OiOpPi3HOMAHITTSA Ta CTIMKOCTI JICOBHX Jiepe-
BOCTaHIB.
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HeBucHaxJmBe J1iCOKOPUCTYBaHHS HA OCHOBI IHHOBAIIIH Ta MIPOrPECHBHOI CUCTEMHU YIPABIIiHHSA, BJIOCKOHAICHHS
CTPYKTYpPH JIiCOTOCTIONAPCHKUX MiINPUEMCTB, HAICKHUNA KOHTPOJb 32 BEACHHSIM JIICOBOTO TOCIIONAPCTBA Ta MOHITO-
PHUHT 3 BHKOPHCTAaHHSM CYITyTHHKOBHX crucTeM Ta ['IC- TeXHOJOTiH I OIiHKK CTaHy HAacayKeHb 3 BiANOBITHUM IH-
(hepeHIIifOBaHIM ITiTXO0M J0 PETiOHATBHOTO IUTAaHYBaHHS JIICOBITHOBIICHHS — BCE II€ € 3alOPYKOIO 30UIBIICHHS TII0-
Il CTIMKHX JiciB , 30epeskeHHs Oi0pi3HOMAHITTS Ta 3aJ0BOJICHHS MOTPeO HACENeHHS B JICOBHX pecypcax , a TaKoxX
CHpPHUATIME 3MEHIIICHHIO 3arpo3H JIerpaartii 1icoBoro GoHAy.

CIIMCOK BUKOPUCTAHHUX JIKEPEJI
1. Ilpo cxBanenns [ep:xaBHoi Ctparerii ynpaBiiHHS Jicamu Ykpainu 10 2035 poky : posnopskeHHs kadinety MiHicTpiB Ykpainu
Bix 29.12.2021 p. Nel1777 ( B pexn. Bix 22.09.2023)
2. [Ipedot O . 1., Kactoxuuu B.1O, BacekiB T.51. Ctpateriuti opieHTHpPH PO3BUTKY JIICOBOI rajiy3i YKpalHu B MiCIsIBOEHHUI mepio. //
Arpoexonoriuanii xypHan Ne3 , 2023 c. 44-52
3. Maypep B.M OcydacHeHHs HOpMaTHBHOI 0a3M - OCHOBa YJOCKOHAJICHHS BiATBOpeHHS JiciB Ykpainu. |l1 MixkHapogHa HayKoBO-
MpakTH4Ha KoH(epeHis “AKTyaabHi MpoOJIeMU TOCTIIKEHH JIICOBUX Ta ypOoeKkocucTeM YKpaiHH B yMOBaxX BOEHHOTO cTaHy” (21
macromana 2025 , Kuis. HYBIIL. 2025. C 77-78)
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IHTETPALIA EKOJOTTYHUX HIAXOAIB Y CIVIBCBKE I'OCIIOJAPCTBO,
3BEPEXXEHHS BIOPI3HOMAHITTSA TA CTIMKICTh ATPOEKOCUCTEM

KOPOCTLJIb ImuTpo,
3VBIIOBA Inna

Cymcovkutl HayionanvHul azpapuuii yHieepcumem, Cymu, Yrpaina,
e-mail:inna.zubtsova@snau.edu.ua

OXO0opoHa IPUPOJIU Ta BIAHOBJICHHS SKOCUCTEM Yy KOHTEKCTI L{ii cTanoro po3BUTKY ChOTOJIHI € HE JIUIIE €KOJIO-
TIYHOI HEOOXIiTHICTIO, a ¥ BaXKJIMBOK YMOBOIO BIDKMBAHHsI JIFOJCTBA. HamMipHE BUKOPUCTAHHS MPUPOIHUX PECypCiB
MPU3BOINTE IO 3MIHU KJTIMaTy, BUCHAXCHHS IPYHTIB 1 3a0pyaHeHHs NOBKiLI. Y Bignosigs Opranizaiis O0'eqHaHUX
Hariiit mpocyBa€e KOHIICTIIIFO CTAIOTO PO3BUTKY, III0 MOEHYE CKOHOMIYHHMN, COI[IaIbHUM Ta EKOJIOTIYHUN aCTICKTH.

BaxxnuBUM MPUKIAZIOM € CTBOPSHHS NMPHPOIOOXOPOHHHUX TEPHUTOPIH HAIiOHAJIBHHMX IMApKiB 1 3amoBiIHUKIB. B
VYkpaini 1o HEX Hanexath [lanbkuid HamiOHATPHHA NPUPOIAHWHA mMapk Ta KapraTchkuii HaliOHATBHHHA MPHPOIHHH
MapK, Jie 30epiraloThCs yHIKaIbHI €eKOCUCTEMH Ta OI0pI3HOMAHITTS, a TOCIOAapChKa MisUTbHICTE 0OMEXKYEThCS.

Puc. Hlanpkuii HanioHANEHUH TPUPOIHUIT ITApK: OXOPOHA MPUPO/IN Ta BiTHOBJICHHS €KOCHCTEM

BaxnmBuM HampsiMOM € BiTHOBJICHHS MOPYIICHUX €KOCUCTEM. 30KpeMa, 3[iHCHIOEThCS JIiICOBITHOBIICHHS HA Mi-
cui BUpyOOK, a B HiMeu4yrHa BIPOBA/DKYIOTh 3MillIaHi JIiCH, CTIHKIII 0 KIIMaTHYHUX 3MiH. Takox BiJHOBIIOIOTH BOJI-
HO-00JIOTHI yTiA/4, [0 JOMOMarae OYMIICHHIO BOIU, PETYIIOBAaHHIO BOJHOTO OajaHCy Ta 3MeHIIeHHIO BUKHUAIB COs2.

[{ikaBUM MPHKIIAJIOM YCIHIIIHOTO BiJHOBJICHHS € MOBEPHEHHS OKPEMHUX BHJIIB TBAPUH y MPUPOJIHE CEPEIOBHUIIIE.
3o0kpema, y €Bpori peati3yroThCs MPOrpaMu PEiHTPOAYKIIIT 3yOpa, sikuii OyB Ha MEXi 3HUKHEHHS. 3aBISKH 3YCHILISIM
MIPUPOJIOOXOPOHIIIB 1IEH BHJ MOCTYMOBO BiTHOBIIIOE CBOIO YHCEJIBHICTD 1 MOBEPTAETHCS Y NPUPO/IHI ekocucTemu. [Tomi-
OHI IporpamMH AEMOHCTPYIOTb, 1110 HaBITh MiCJsl 3HAYHOTO BTPYYaHHs! JIFOJUHN TIPUPOJY MOXKHA YaCTKOBO BiJTHOBUTH 32
YMOBH CHCTEMHOTO TTiIXOJY.

VY xonTekcri Llie#t cranoro po3BUTKY BaXKJIMBY POJIb BiAirparoTh CydacHI €KOJIOTI4HI TexHouorii. Bukopucran-
HS COHS'YHOI Ta BITPOBOI €HEPTeTUKH 3MEHIIY€ 3a0py{HEHHS Ta BUKHIH, a BIIPOBAKEHHS «3€JIEHHX» DIllIeHb Y MiCTax,
TaKWX K MapKH, 3eJICH] 1aXH i CHCTEeMH OYHUIIECHHS BOJH, IIOKPAIIYE TOBKULIS Ta SIKICTh KHUTTS HACEICHHS.

CibCchKe TOCHOAAPCTBO € 3HAYHUM YMHHHUKOM BIUIMBY Ha JOBKIJUIS, TOMY HEPEXiJl 10 CTallMX METOMIB, TaKHUX SIK
opraHiuHe 3eMJIEpOOCTBO, CiBO3MiHA Ta 3MEHIICHHS BUKOPUCTAHHS XIMIYHUX MOOPHB, Joromarae 30eperTd IpyHTH W
3MEHIIUTH 3a0pynHeHHs Boa. [linTpumka dhepmepiB cripusic pO3BUTKY €KOJOTIYHOTO arpOBUPOOHHIITBA.

BaxxnmBUM acniekTOM € TaKOX ITiIBUIIICHHS €KOJIOTIUHOI CBiToMOCTI HaceneHHs. opMyBaHHS BiAMOBIJAILHOTO
CTaBJICHHSI JI0 IPUPOJIM MOYNHAETHCS 3 OCBITH Ta MPOCBITHUIBKOI MisITBHOCTI, IO CIPHUSIE 3MiHI MOBEAIHKHU JIOACH Y
MTOBCSIKJICHHOMY XHTTi. PalioHaJIbHe BUKOPUCTAHHS PEeCypCiB, COPTYBaHHS BiIXOJiB, 3MEHIIICHHs CTIOKHUBAHHS TLIAC-
THKY Ta y4acTh y TIPUPOJOOXOPOHHUX IHIIIaTHBAX - yce 1€ € MPUKIaJaMi 0COONCTOTO BHECKY KOXHOI JIIOJUHU y 30e-
peKeHHs TOBKiUIA. He MeHI BaXJIMBUM € PO3BUTOK IHHOBAIil Ta HAyKOBUX JOCITIKEHb y cdepi ekosorii. CydacHi
TEXHOJIOTIT JJO3BOJISIIOTH €(DEeKTHBHIIIE KOHTPOIIOBATH CTAH JOBKULIA, MPOTHO3YBATH EKOJOTIYHI PH3HMKH Ta BIIPOBa-
JOKYBaTH HOB1 METO/IM BiZTHOBJICHHS! IPUPOJHUX cHUcTeM. BukopucranHs M(pOBUX TEXHOJOTIH, CyIlyTHUKOBOTO MOHI-
TOPHHIY Ta €KOJIOT1YHOTO MOJIEIIIOBAHHS BIIKPUBA€E HOBI MOKIJIMBOCTI 17151 30€pEKEHHS IIPUPOIH.
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Oco06aMBOro 3HaueHHSI HA0YBAa€ TaKOX IHTErpalis eKOJOTIYHNX NPUHLMUIIB y eKOHOMIKY. [lepexin no «3eneHoi»
€KOHOMIKH Tiependadae eeKTHBHE BUKOPUCTAHHS PEeCypcCiB, MiHIMI3allil0 BiAXO/MiB i PO3BUTOK €KOJIOTIYHO O€3IMeTHOTO
BupoOHuITBA. Le cripusie He Junille 3MEHIIICHHIO HEraTUBHOTO BILUTUBY HA JOBKLLIS, aje i CTBOPEHHIO HOBHX POOOYHMX
MiCIIb i MiJBUIICHHIO KOHKYPEHTOCIIPOMOXKHOCTI JepkKaB. Y CydaCHMX YMOBaxX BaXXJIMBUM HaIPsIMOM € aamTallis J0
3MiH KJIiMaTy. BimHOBIICHHS JTiciB, 30€peKeHHS BOJHO-00JIOTHUX YTiAb 1 PO3BUTOK MPHUPOIOOPIEHTOBAHUX PIIIEHb J0-
ITOMararTh 3MCHIIITH PU3WKH MMOBEHEH, TTOCYX Ta IHIMX MPUPOIHUX SIBUIN. Taki 3aX0IU IMiIBHITYIOTh CTIHKICTh €KO-
CHCTEM 1 3a0€3MeUyIOTh 3aXHCT HACCIICHHS BiJl HETATUBHUX HACHIJIKIB KIIMaTHYHUX 3MiH.

BonHouac 3HauHy poJjb BiAirpae ekoJioriuHa BinnoBimanbHIiCTh Gi3Hecy. IlimnpremcTBa Bece yacTile BIpOBa-
JOKYIOTh CTaHAAPTH CTAJIOT0 PO3BHUTKY, 3MEHIIYIOTh BUKHIHU IIKI[UIMBUX PEYOBHH, BUKOPHCTOBYIOTh CHEProe(heKTUBHI
TEXHOJIOTIT Ta MEepexoJsiTh Ha €KOJIOTIYHO YHCTI JpKepena eHeprii. Taka AisUIbHICTh HE JIMINE 3MEHIIyE HEraTUBHUHN
BIUIMB HA JIOBKIUJUISA, a i (pOpMy€e O3UTHBHHUHI 1IMiJPK KOMIIaHiH Ta IiABUIILY€ JOBIPY CIIOKHBAYIB.

TakuMm 4YMHOM, OXOpPOHA NPHUPOIM TA BiJHOBIICHHS €KOCHCTEM € HEBiJ'€MHOIO YacTHHOIO peainizaumii Lline cra-
JIOTO PO3BUTKY. KOHKpETHI MpuKiIaay 3 pi3HUX KpaiH CBiAyaTh, M0 32 YMOBH KOMIUIEKCHOTO MiJXOAY Ta MIXKHAapOIHOI
CHIBMpaLli MOXIJIMBO HE JIMIIE 3MEHIINTH HEraTHBHUM BIUIMB Ha JOBKLLISL, aje i BIIHOBUTH 3HAYHY YaCTHHY MPUPOJ-
HUX pecypciB. Lle cTBOproe OCHOBY /ISl CTaOIPHOTO PO3BUTKY CYCIIJIBCTBA Ta 3a0C3MEYCHHS T1IHUX YMOB XHUTTS JJIS
MalOyTHIX ITOKOJiHb.
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OJIYKTYIOYA ACUMETPISA JIMCTKIB BETULA PENDULA Roth. SIK IHTETPAJIb-
HU MOP®OMETPUUYHUN THIUKATOP AEPOTEXHOTEHHOI'O HABAHTAKEH-
Hs B YPBAHIBOBAHUX EKOCUCTEMAX
(HA TIPUKJIAAI M. IBAHO-®PAHKIBCBK)

JIPOTOMUPEIIBKAM Poman,
KABYYK Ipuna,
AYBJIAK Aunpapiii,
PISBHUY YK Hagis

Kapnamcoxuu nayionanvuuil ynieepcumem imeni Bacuns Cmeganuxa, leano-®@pankiscok, Yrpaiua,
e-mail: roman.drohomyretskyi.22@pnu.edu.ua, iryna.kavchuk@gmail.com, dublyakandriy@gmail.com,
nadiia.riznychuk@cnu.edu.ua

VY po6oti gocnimkeno ocobnuocTi (iaykryrouoi acumetpii (DPA) muctkis Betula pendula Roth. six iHTerpansHo-
ro MOp(hOMETPHYHOTO IHIMKATOpPA ACPOTEXHOTEHHOTO HABAHTAXXEHHS B ypOaHI30BaHOMY cepefoBHINI M. IBaHO-
OpankiBepk. [IpoananizoBano 500 MHCTKOBHUX IUIACTUHOK, BiTiOpaHMX y MeKaX IMIECTH (YHKI[IOHATHHO KOHTPACTHHUX
TepuTOpiil Micta. BeTaHOBIEHO 3aKOHOMIpHE 3pOCTaHHS MOKa3HUWKIB @A B yMOBax MiJBHIIEHOTO TPAHCIIOPTHOTO Ta
MIPOMHUCIIOBOTO HAaBaHTAXXCHHA. MaKCHMallbHI 3HAYCHHS HAEKCY 3a(pikcoBaHO y IMPOMHUCIOBIi 30Hi (Byn. Haxpiuna) —
A = 0,048 + 0,006 Ta y TpancoptHOMY BY31i (Bya. [Ipomuciioa) — A = 0,045 + 0,005, Toxi sk MiHIMaNbHI — y MeXKax
pekpeartiitaux Tepuropiii (Bosunuenpki ropu — A = 0,020 + 0,001). BcTaHOBIICHO CHITBHUE MO3UTUBHUEN KOPEIAITHUAN
3B’S130K MIX pIBHEM aHTPOIIOTEHHOI'O HaBaHTa)KeHHs Ta BennunHo DA (r = 0,74; p < 0,05). 3anponoHOBaHO BHUKOPH-
CTaHHS IOPOroBOro 3HaueHHs A > 0,045 sik KpUTEPItO MiABUIIEHOTO €KOJOTIYHOTO PU3KKY. JJOBeIeHO TIePCIIEKTUBHICTh
BUKOPHCTaHHS (QIIYKTYIOUYOI aCUMETpii JUIsl HPOCTOPOBOTO 30HYBaHHS ypOaHi30BaHHUX TEPUTOPIH Ta iHTEerparii y cucre-
MU €KOJIOTIYHOTO MOHITOPHHTY. IHTeHCcHDiKkalis ypOaHi3aliifHUX NPOLECIB CYyNPOBOKYETHCS 3POCTAHHSAM aePOTEXHO-
TCHHOTO HAaBAaHTAKCHHS, M0 CIPHYHHSIE TPaHCHOPMAIII0 CTPYKTYpHO-(QYHKIIIOHAIBHOI OpraHizamii ypOoekocrcTeM
[4]. OcHOBHMME MKepenamMy aHTPONOT€HHOTO BIUIMBY y MICTaX € TPAHCIIOPTHI MOTOKH, MMPOMHCIIOBI 00’ €KTH Ta Mif-
BUILCHUHN piBeHb aTMOC(epHOro 3a0pyIHEeHHs, 30kpeMa okcuaamu a3oty (NOy), cipku (SO2), npiOHOANCTIEPCHUM TH-
aoM (PM:.s) i Bakkumu Metanamu [5]. BrumB 3a3HaueHMX YMHHUKIB NPHU3BOAWTH 10 MOPYIIEHHS (izionoro-
010XiMIYHHX Ta MOP(OTEHETUIHHX TPOIECIB Y POCIMHHUX OpTraHi3Max, 3HIDKYIOUHM CTaOUIBHICTD iX po3BUTKY [3, 7].
OnHAM 13 HAHOLTBII Yy TIMBHUX IHIUKATOPIB HecTadlmizamii oHToreHesy € GuykTytoda acumerpis (DA), ska BimoOpaxkae
HEe3HAYHI BUIIAIKOBI BIAXWICHHS BiJ iealibHOI OinaTepanbHOI cuMeTpii Mopdonoriaaux ctpykTyp [2]. [Tokasanku A
LIMPOKO BUKOPUCTOBYIOTHCS y Ol0IHAMKAIIIMHUX JOCIIHKEHHSX SK IHTETPAIbHUN KPUTEPiil OLIIHKK CTPECOBOTO BIUIUBY
HaBKOJIMIIHBOTO cepenonuiia [1]. bepesa nosucia (Betula pendula Roth.) € mepcriekTuBHEM BHIOM 715t GiOiHAMKAIIIA-
HUX JIOCIIJDKEHb 3aB/SIKM IIUPOKOMY MOUIMPEHHIO B ypOaHI30BaHUX €KOCHCTEMaX, BUCOKIH YyTJIMBOCTI 10 aTMocdep-
HOTO 3a0pyTHEHHsI Ta BUPQKEHUM MOP(OMETPHYHHUM PeaKilisiM Ha aHTPOIIOTeHHHH BILIHB [0, 8].

Mertor0 JIOCHiZKeHHsT OyJI0 BCTAHOBIIEHHSI 0COOJIMBOCTEH NpOCTOpoBOi Audepenuianii ¢aykryrodoi acumerpii
mctkiB Betula pendula y mexax ypbanizoBanoi tepuropii M. IBaHo-DpaHKIBChK Ta OIL[IHKA MOKIJIUBOCTI BUKOPHUCTAHHS
@A sk iHTerparbHOro 0i0IHAMKATOPa AePOTEXHOTEHHOTO HaBaHTaKeHHs. J{0CiiKeHHS TPOBEICHO y Mekax ypOaHi3o-
BaHoOi TepuTopii M. IBaHO-DpankiBchk y 2025 pomi. Binbip pocirHHOTO MaTepiany 3MiHCHIOBATN Ha MIeCTH (QyHKIIOHA-
JIbHO KOHTPACTHHX ALISHKAX: MPOMUCIIOBA 30HA — ByJl. Haapiuna; TpancopTHuii Byzon — Byi. IIpomucnosa; xxuTiosa
3abynoBa — ByJ. Masenu; >xuTioBa 3a0yoBa — Byi. KoHoBanbLs; pekpeaniiiHa tepuropis — napk iMm. T. IlleBuyenka;
yMOBHO (oHOBa TepuTopis — BoBunrerpki ropu. O6’exTom ociipreHHs Oyiu nucTkoBi iactuaku Betula pendula (n
= 500), BigiOpaHi 3 MOJIEJILHUX JEPEB CEPEIHBOTO IeHepaTUBHOrO BiKy. [lJisi MiHIMI3alil BIUIMBY BHYTPILIHBOIOITYJIS-
iAHOT MIHJIMBOCTI BiOip 3/ifICHIOBAIM 3 MIBJACHHOT YaCTUHH KPOHHU HA BUCOTI 1,5-2,0 M.

Jis Bu3HaUeHHS QUIyKTYI040i acuMeTpii aHami3yBanu MOp(hOMETPHUYHI ITapaMeTpH JiBOi Ta MPaBoi MMOJIOBHH JIH-
CTKOBOI IJIACTHHKU: UIMPUHY CUMETPUYHUX YACTHH JINCTKA; TOBXKHHY JPYToi )KMIIKUA IPYroro MopsIKy; BiACTaHb MiX
KUJIKAMU; TUIOILY CUMETPHYHHUX CEKTOPIB JIMCTKOBOT IUTACTHHKH.

Taaexc guykTyrodoi acuMmerpii Bu3Hayanu 3a Gopmyor:

A= la—b| [ at+b

Jie a Ta b — IOKa3HWKK CUMETPUYHNX YACTUH JIMCTKA.

CraructuuHy 00pOOKY pe3ynbTaTiB 3IHCHIOBATIH i3 BUKOPHCTAHHIM IPOrpaMHOro 3ade3medyeHHs Statistica 10.
Busnaganu cepenne 3HaueHHs (M), cTaHmapTHE BimxwmieHHA (o), koedimienTt Bapiamii (Cv) Ta xoedimieHT Kopesii
[ipcona (r). JlocToBipHICTH BiAMIHHOCTEH OMiHIOBAH 3a KpuTepieM CThI0feHTa MpH piBHI 3HaUyoCcTi p < 0,05.
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[IpoBenenuii anaii3 3acBigYMB YiTKY [IPOCTOPOBY JU(epeHIialiio NOKa3HUKIB (IIYKTYI0UOi acCUMeTpil 3aJIe)KHO
BiX piBHS ypOaHi3aIliifHOr0 HaBaHTaKCHHS.

Tabmums 1. Mopdomerpruni moka3HUKH GIykTyouoi acuMmerpii mcTkiB Betula pendula Roth.

Ne /o Paiion micta A (M) c Cv (%) | PiBeHb €KOIOIIYHOIO CTPECY
1 ITpommcnoBa 30Ha (ByJa. Hampivna) 0,048 | 0,006 12,5 Bucoknii
2 TparcriopTHU# By301 (Bya. [IpomuciioBa) 0,045 | 0,005 11,1 [TigumeHMi
3 JKutnoswii paiton (Bys. Masenn) 0,034 | 0,004 11,8 Cepenniit
4 JKutnoswii paiton (Bya. KoHoBabIIs) 0,031 | 0,003 9,70 [TomipHwmiA
5 ITapk im. T. [IleBueHKa 0,022 | 0,002 9,10 Husexnit
6 BoBuuHerpKi ropu 0,020 | 0,001 5,00 dDonoswmit

MaxcumanbHi 3HaYeHHS (IYKTYI0U0i acCHMEeTpii BCTAHOBJICHO Y MPOMHUCIOBO-TPAHCIOPTHUAX paiiOHaX MicTa, II0
CBITUMTH TPO 3HAYHHUI piBEHb aCPOTEXHOTCHHOTO HaBaHTaXXCHHSA. 30Kpema, y Mexax ByJ. Hanmpiuxoi mokazHuk @A
craroBuB A = 0,048 + 0,006, Toxi SIK y TpaHCIOPTHOMY BY3Ji Ha BYIL. IIpomuciogiit — A = 0,045 + 0,005.

BopHowac MiHIManbHI 3HayeHHS 3a(iKCOBAaHO y peKpealiiHUX Ta YMOBHO (DOHOBHX TEPUTOPISIX — MapKy
iM. T. IlleBuenka ta Ha Teputopii BoBunHenpkux rip. OTpuMaHi pe3ysbTaTd CBiAYaTh NPO 3HIKEHHS PiBHSA Mopdore-
HETUYHOI iecTadliTi3auii pOCIuH y BiTHOCHO CHPHUSTIMBUX €KOJIOTIYHUX YMOBaX.

BcTaHoBII€HO YiTKMI ypOOEKOJIOTTYHHI TPaIi€eHT:

BoBunHenpki ropu — napk im. T. [lleBuenka — xutia0oBa 3a0yj0Ba — TPAHCIOPTHI BY3JIM — MPOMHCIIOBI TE€pH-
TOPIii.

3pocranHs 3HauyeHb DA y TPaHCIOPTHUX Ta IPOMUCIOBHX pailOHaX MOB’sA3aHe 3 XPOHIYHUM BILUTMBOM aTMocdep-
HHX IIOJIFOTAHTIB, 30KpeMa OKCHIIB a30Ty, BaXXKHX METANIB Ta IPiOHOAMCIICPCHOTO MUY, SIKi IIOPYIIYIOTH MPOLECH
Mop¢oreHes3y Ta CTablIbHICTh OHTOTEHETHIHOTO PO3BUTKY POCIIHH.

KopensauiiiHuid aHami3 miATBepIUB CHUIbHUI MO3UTHBHHHN 3B’ 30K MK PiBHEM aHTPOIIOTCHHOTO HaBaHTAXCHHS Ta
BeMYMHOIO (rykTyrodoi acumerpii (r = 0,74; p < 0,05). BcranosneHo, mo 3HadeHHs A > 0,045 BiAMOBINAIOTH TEPHUTO-
pisiM 13 MiJBUIIEHUM E€KOJIOTIYHUM PHU3UKOM Ta MOXXYTh OyTH BUKOPHCTaHI SIK MOPOTOBUH KpHUTEpii Ipu Oi0iHIMKALIiH-
Hill owiHui ypOaHizoBaHux exocucreM. OTpuUMaHi pe3yJbTaTd IMiATBEPKYIOTh JOLUIBHICT, BHKOpUCTaHHs Betula
pendula sk 9yTIHUBOTO Oi0IHAMKATOPA CTAaHY aTMOC(EPHOTO cepeioBHIla Y MicTax. [IpocTOpoBHiA PO3MOIiT MOKA3HUKIB
DA moxe OyTH BUKOpHCTaHUH A cTBOpeHHs GIS-KkapT ekosoriyHOro pu3MKy Ta ONTUMI3alii CUCTEMH MOHITOPHHTY
MICBKHX 3€JICHIX HacaKeHb. BCTAaHOBIICHO 3aleXkHICTh PiBHS (uykTyrouoi acumetpil muctkie Betula pendula Big cry-
neHs: ypOaHizauiifHoro HaBaHTa)xeHHs. MakcumaibHi 3HaueHHss DA xapakTepHi AJsl IPOMHCIOBHX Ta TPAHCIIOPTHUX
TEepUTOPiil, MiHIMAIBHI — I peKpeanifHuX i yMOBHO (DOHOBUX 30H. BUSBICHO CTATHCTHUYHO 3HAYYINUH IMO3UTHBHUN
3B’S30K MiXK PiBHEM aHTPOIIOI€HHOTO BIUTHBY Ta MOp(OTreHeTHIHOI0 nectadinizariero pociuH (r = 0,74; p < 0,05). 3a-
NPONIOHOBAHO BUKOPUCTAaHHS MOPOroBoro 3HadeHHs A > 0,045 sk KpUTEpiro MiABUIICHOTO €KOJOTIYHOTO PH3HKY B Yp-
6oexocuctemax. JJoBeneHO eheKTUBHICTD (QIIYKTYIOUOI aCHMETPil K IHTETpabHOTO OI0IHIUKAIIIIHHOTO IMOKa3HUKA IS
CHCTEM EKOJIOTIYHOTO MOHITOPHHTY MICBKOTO CepeloBHINa. YIepmie it ypOaHizoBaHOi Tepuropii M. I[BaHO-
@paHKIBCHK NMPOBEACHO MPOCTOPOBY OLIHKY a€pPOTEXHOTCHHOIO HABAHTAXECHHS i3 BUKOPHCTaHHAM MOP(OMETPUYHHX
nokasuukie Betula pendula.
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ITAPABUTAPHE 3ABPYJHEHHSA YPBOEKOCUCTEM HA INTPUKJIAAI IIOIIUPEHHSA
VISCUM ALBUM L. Y )KUTOMMUPI

19KUTOBA Ouena,
2MOPO3 Bipa

Uonicoxuii nayionanouuil ynieepcumem, Yxpaina
e-mail: elmi1969@meta.ua
23axionoykpaincokuil Hayionanvuull ynieepcumen, Yxpaina

[Ipobnemu exoJoTii Ta OXOPOHHU NOBKULIS B OCTAaHHI NECATHIITTS HaOymu ocoOnmBoi aktyambHOCTI [1]. Ilix
BIUIMBOM aHTPOINIOTEHHUX YMHHUKIB BiIOYBaeThCs TpaHc(opMallisi IPUPOAHOTO CEPENIOBUINA, IO CIPHYHMHSE «EKOJIOTI-
YHE 3MILEHH» NOMyJsilii. 3a0pyaHeHHsT JOBKULIA (OPMYETHCS MiJ| Ji€I0 KOMIUIEKCY (haKTOpiB, 30KpeMa BHACIIIOK
HAKOMMYEHHS POMUCIIOBUX, CLIBCHKOTOCIIONAPChKHX 1 MOOYTOBHX BiaxoaiB. OxHier0 3 GopM TaKoro BILIMBY € 0i0J0-
riuyHe 3a0py/IHEHHS, B)KJIMBOIO CKJIJIOBOIO SIKOTO € «Iapa3uTapHe 3a0pyJHEHHSD.

OpraHi3mu o€, pOCIINH 1 TBAPHH 3aCEIAIOTHCS CYKYITHOCTSIMU PI3HOMaHITHUX [Tapa3uTiB, IO MepeO0yBaroTh y
CKJIATHUX €KOJIOTIYHHX Ta iH(GOpMAIfHNX 3B’s3KaX 13 TOBKULIAM, (GOPMYIOUH «Iapa3uTapHi cucteMmy. Lli cucremu €
CaMOpETyJIbOBAHIMH CTPYKTypaMH, TMHAMIKaA SKUX BH3HAYA€ThCS YMHHUKAMHU HaBKOJMIIHBOTO cepenoBmma. I1in Brum-
BOM aHTPOIIOTCHHOTO HaBaHTa)KCHHsI XHS 30aIaHCOBAHICTh MOPYIIYETHCS, IO TIPH3BOAUTH JI0 JlecTabimizarii MexaHi3MiB
caMoperyJIsIii Ta OJZOBXKEHHS Iepio/liB, HEOOXITHUX I cTabiIi3amii Ha HOBOMY piBHI. YHACIIIOK IBOTO (OPMYETHCS
Mapa3uToJIOTiYHA CUTYAIIis, 32 K01 PiBeHb 3apa)KCHH: TBAPHH i POCIUH ICTOTHO NIEPEBHIIYE MPUPOTHUN POH.

VY cydyacHux ymoBax ypOaHizailisi, BUpyOKa JICiB, IHTEHCH]IKAIlisl CIIbCHKOIOCIOAAPCHKOI0 BUPOOHHUIITBA Ta
3MiHa KJIiMaTy IpU3BOJSTH J0 PYHHYBaHHS CTalInMX ekocucTeM. Lle, cBo€ro ueproro, 3yMOBIIOE 3MiHU YHUCEIBHOCTI Xa-
34iB, 0SBy HOBUX IPOMDKHUX Xa3siB 1 MiJIBUIIEHHS PIBHS CTpecy B opraHizmi-xassina. [lopylieHHs eKoJoriqHol piB-
HOBaru napasuTapHHX CUCTEM B YMOBaX aHTPOIOI€HHO TPaHC(OPMOBAHOTO CEPEOBUIA CYIIPOBOIKYEThCS AECTA0LII-
3yIOUMM BIUIMBOM SIK Ha Mapa3uTiB, TaK 1 Ha IXHIX Xa3siB Ta aKTHBI3aLI€I0 MPOLIECIB Mapa3uTapHoi eKcnaHcii, ekcrpecii
Ta cykuecii [1].

[MocuneHHs aHTPOTIOTEHHOTO HABAHTAXXKEHHS Ha 010LIEHO3H NMPHU3BOIUTE 10 3MiH y B3a€MOBITHOCHHAX «IIapa3uT-
Xa3siH», 30KpeMa JI0 3pOCTaHHS YHCENBHOCTI K CHenu(ivyHNX, Tak i Hecnenu(ivHuX Xa3siB mapas3utiB. BaximBumu
YMHHUKAaMH TaKUX 3MiH € TaKOX TpaHcopMalis (opM rocrolaploBaHHs, 3HWKEHHS PIBHS CaHITApHOT'0, BETEPUHAPHO-
ro Ta (hiTOCAaHITAPHOTO KOHTPOIIIO, a TAKOXK BILUIUB COIIaIbHO-TICUXOJIOTIYHUX YHHHUKIB [1].

CraH piBHOBaru Ta JMHaMIiYHI KOJMBAHHS B CHCTEMI «Iapa3suT-Xa3siH» Oe3nocepeHbO 3aJexaTh BiJ arpecus-
HOCTI TapasuTa Ta piBHS PE3UCTEHTHOCTI Xa3siHa [3, 4]. B ymoBax aHTpormomnpecii criocTepiraeTbcst CTpiMKe MOMINPEH-
Hst omenu Gimoi (Viscum album L.) — pocnuau-HamiBapasura, ska Hapasi po3risIIa€ThCs SIK aKTHBHUN 1HBa31iHUI BUT
[2]. Omena cnipuumHsiE CyTTEBE IOTIPIIEHHSI CAHITAPHOTO CTaHy JEPEB 1 € MPUYMHOIO IX MepeaYyacHOro BCUXaHHA [5].
HuHi cTyniHb ypakeHHs IepeBHUX HACaXKEHb € KPUTHYHHUM 1 HaOyBae MaciITadiB eKoJIoriuHoi katacTpodu [5].

Awnaniz 6iotomiB M. JKutomupa miaTBepauB HeOe3NeuHy TEHJEHIII0 PO3MOBCIO/KEHHS I[OTO HaIliBIapa3uTa.
OMena ocenseThCs IePEeBaKHO Ha JIMCTSIHUX MOPOJax, 3aBAa04YM 3HAUHOT KO JIeHApodIIopi MicTa, 30KpeMa 3HUKY-
€ThCs 11 €CTETHYIHA I[IHHICTB, BTPAYaeThesl piToMeniopaTuBHA (PyHKIS, MPUCKOPIOIOTHCS MPOIECH CTApPiHHS Ta BiIMH-
panss gepes. I1ix gac 0OcTeXeHHS TUIOBHUX IUISTHOK OYJIO MPOaHAII30BaHO 3aJICKHICTh YPAXXCHHS JIEpeB BiJ iXHHOTO
BiKy. V. album BusBIEHO B CTHITIMX 1 MEPECTHINIMX HACAJDKCHHSX. 3arajibHa KUIBKICTh ypaKEHHX JEpeB csraia
548 ex3eMIursApiB, mo ctaHoBMIO 34,5 % Bin yciei BuOipku. HailOinbury iHTEHCUBHICTB iHBa3il — 0 72 KyIIUKIB OMEIN
Ha OJIHE JIEPEBO — 3apEECTPOBAHO HA JIEPEBaX CTapIINX BIKOBHX rpyrn. HaTtomicTe Monozi gepeBa ypaxaroThes UM Ha-
MiBIApa3uTOM BKpail pinko. MakcuManbHY KiJIBKICTh KYIIHKIB OMEITH 30CEPePKEHO y BEPXHIiN YacTHHI KPOHH JepeB,
IO CBiMUUTH TIPO ii cBiTIIONFOOHICTE. Beranosneno, mo V. album ypakae mepeBakHO mepeBa M’ SIKOIHUCTSHUX MOPij
(;tuma, Tomodst, 6epesa Ta iH.). M’sika IepeBrUHa € OJHHUM i3 YMHHHKIB, [0 CHPUSIOTH IOIIUPEHHIO OMEIH.

3a pe3yabTaTaMu KOMITJIEKCHOTO OLIHIOBAHHS YPaXKEHHS JEPEBHUX POCIIMH, CTAHOBIIEHO, 1[0 HAWBHIIIN CTYIiHb
YpaKeHHSI OMEJIOI0 XapaKTepHUi AJist Oepe3n MOBUCIIOl, poOiHii 3BUYAHOT Ta TOTIOJ YOPHOT, TOI SIK HAHHKYUN — 1715t
nyOy deperrgaToro. L{e CBiAUNTh Mpo CeNEKTUBHICTh JAHOTO HariBIapa3uTa Mo0 OKPEMHUX BUJIIB JAEpEB.

Takum 4rHOM, BUCOKHH piBeHb ypakeHHs AeHapodiaopn KutoMupa omenoro 0171010, 3yMOBICHNH MO€THAHHIM
BIKOBOT Bpa3JIMBOCTI JEPEB Ta CEJEKTUBHOIO NEPEBaroro mapasura 10 M’ SKOJUCTSHUX mnopin. Lle miaTBepmkye craryc
OMeIH SIK aKTUBHOTO YMHHHKA Tapa3uTapHOro 3a0pynHEeHHs ypOoeKkocucTeM, o norpedye BiINOBIAHUX (iTocaHiTap-
HUX 3aXOJIiB.
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[pupoano-3anoBigai Teputopii CyMcpKoi 007acTi 3a3HAIM 3HAYHOTO HETaTHBHOTO BIUIMBY BHACHIIOK IIOBHOMA-
CIITabOHOTO BTOPTHEHHS. 3a TaHUMHU J{epKaBHOTO areHTCTBa JIICOBUX pecypciB YKpaiHu, Maike BCl JIICOTOCIOapChKi
nianpueMcTBa CyMiuHY nepeOyBain abo B 30HI aKkTHBHUX 0OHOBHX JIilf, a00 Ha OKyIoBaHUX TepuTOpisx [1]. 3HauHMX
pyHHYBaHb 3a3Haja iHPpacTPyKTypa, 30KkpeMa OyJ1o mifipBaHo MocTH yepe3 piuku Celim Ta Bopckia, 1o yckiaHioBa-
JIO JIOTICTHKY Ta JOCTYII 10 MIBHIYHUX paloHIB 00J1acTi, Ie pO3TaIlOBaHO Psiji IPHPOIOOXOPOHHUX 00’ekTiB [2]. Oninka
BIUIMBY 0OMOBHX il Ha (QiTOPIZHOMAHITTS € KPUTHYHO BAXKIMBOIO JJIsI PO3POOKHM MOJANBIINX 3aX0MIB 3 BiIHOBJICHHS
€KOCHCTEM.

MeTa — OWIHWTH CTYIiHb BIUIMBY BOEHHUX [ilf Ha (iTOpi3HOMaHITTA PerioHampHOTO JTaHAMAPTHOTO MapKy
«Ceitmecpkuit» (mami PJIIT «CeiiMcbkHity ), sSIK KIIFOYOBOTO 00’ €KTa MPUPOJHO-3an0BiqHOTO poHAy CyMChKOI 00MacTi.

PJIIT «CelimMChKHi» — OIWH 13 HAWOUTBIIAX 00’€KTIB MPUPOIHO-3aMOBinHOTO (QoHAY CyMIINHH, CTBOPEHHUH Y
1995 pomi mns 30epexeHHs YHIKaTbHHUX 3aIUIaBHUX KOMIUIEKCIB piukd Ce¥iM, a TaKoX MPHICTINX JIyIHUX, JIy9HO-
CTETIOBUX Ta JicoBUX ekocucTeM. [lmoma mapky csrae 988,57 km?, o poOUTh HOTO JPyTUM 32 PO3MIpOM PETiOHAIEHIM
nanamadTHUM napkoM Ykpainu. TepuTopis XapakTepu3yeThesi EKOTOHHUM pO3TanryBaHHsAM — Ha Mexi [lomices Ta Jli-
COCTeIy, 110 3yMOBJIIO€ BUCOKE OIOpPI3HOMAHITTS Ta CKJIaJHy IPOCTOPOBY CTPYKTYPY POCIMHHOTO MOKpHBY. Tepuropis
BXOJHUTH 10 ckiany CmaparmoBoi Mepexi YKpaiHu, 10 MiATBEp/KYE ii 3HAUCHHS IS 30epeKSHHS OCCIUII Ta BH/IIB,
SKi OXOpPOHSIIOTHCS HAa MDKHApOJHOMY piBHi. POCIMHHMI NOKpPHB INpeACTaBIEHUH KOMILIEKCOM JIyYHHX, JIy4HO-
CTETIOBHUX, JIICOBUX Ta MPUOEPEKHO-BOJHHUX YrpyNOBaHb, IO (OPMYIOTh CEPEAOBHIIE JJISi HU3KU PIAKICHUX BUIIB,
BKJIFOUCHUX 10 UepBOHOT KHUTH YKpaiHH, perioHaIbHIX OXOPOHHUX MEPENiKiB Ta MKHAPOIHHUX CIHCKIB.

VYHaciIoK BOEHHUX [iif 3Ha4YHa YaCTHHA TEPUTOPIi MApKy 3a3Hala MPSIMOTO UM OIOCEPEAKOBaHOTO BIUMBY. Ce-
pell OCHOBHHMX YMHHUKIB HOPYIIEHHS POCIMHHOTO MOKPUBY — CIIOPY/KEHHS (GOpTU(IKaNiHHUX YKPIIUIEHb, PyX BaXKKOT
BIICPKOBOI TEXHIKH, BUOYXU OOEMPHIIACIB, TIOXKEKI Pi3HOI IHTEHCUBHOCTI Ta MiHYBaHHS OKpeMHX AUITHOK. Hacmimku
BKITIOYAIOTh TPsIME MEXaHIuHEe 3HUIICHHS POCIMHHOCTI Ha TUITHKAX MPOXOIDKECHHS TEXHIKH Ta BHOYXOBHX POOIT, yIIi-
JMBHEHHS IPYHTY, IO 3HIKYE HOro iHQIIBTpaIliifHy 3MaTHICTE 1 MOTIPIIy€e YMOBH U BiTHOBJICHHS KOPIHHUX BHUIB, a
TaKoX (POPMYBaHHS IMOPYIICHUX CYOCTPATIB, SIKi 3aCEIFOThCS IHBA3iHHIMA BUIaMHU.

3a TaHUMHU JIOCITI/PKEHb BILIMBY BHOYXOBOI 30p0i, 3a0py/JHEHHS IPYHTIB 3aJHMIIKaMHU OOEMPUIIACIB MOXKE CTaHO-
BUTH TPUBAJTY 3arpo3y /Il eKOCUCTEM Yepe3 HAKOMMYESHHS! TOKCHYHUX PEUOBHH y TPO(IUHMX JaHIForax. 3acTOCYBaHHS
I'C-TexHOJIOTIH Ui MOHITOPMHTY TEPHUTOPIH, IO 3a3HaJIM BIUIMBY OOHOBHMX Jil, J03BOJISIE OLIHUTH MAacIITabu mopy-
LIEHb POCIMHHOTO MOKPUBY Ta CIIPOTHO3YBATH JUHAMIKY HOTO BiJIHOBJICHHS.

Tabnuis 1. Pe3ynpTaTy OIiHIOBAaHHS CTYIICHsI BIUIMBY BOEHHHX JiHi Ha ¢iTopizHOMaHiTTs PJIII « CeiMchKHI»

e . Busnauennii | MakcuMmanbauii | KoHkpeTusaiis npuuuH/ BUAIB BIUIMBY, ITOB’I3aHOT
Ne /it Kpurepiii omninku
- pHTep Oan Oan 3 BOCHHUMHU JisIMH
[ToBHE 3HUTICHHS TToBHICTIO 3HUIIEHO OJH3BKO 15% POCIMHHOTO MOK
1. POCIHHHOTO TIOK- 2 5 PUBY Ha 00CTEe)KEHUX AUISHKAX (BHACTIIOK popTudi
pHUBY KaIIfHUX CIIOPY/l, BUPB, TOXKEXK)
Homkomxeno 6mmu3bpk0 25% nepeB (MOMIKOKEH] BH
[TomkomxeHHs .
: . OyxaMH, OCKOJIKaMH, BIUIMBOM TEXHIKH 200 OTpuMa
2. JIepeB 1 KyIIIiB 3 5 o Lo
JIM TEPMIYHI Y¥ XIMIYHI OIKH YaCTKOBE 3rOpaHHs;
KOPH, 3J1aMaHi T1JIKH)
ITourkomxeHHs
3 MOMYJISALIN 0X0-
) POHIOBaHUX BUJIIB
POCIIVIH,
Pulsatilla 5 5 Brpaueno/nomkoxeHo opieHTOBHO 15% mtommi mo
pratensis MyJISALi BHACTIIOK PYXY TEXHIKH
: : Brpaueno 1o 10% ocobuH; momymsiis B IiioMy 36€
Gladiolus tenuis 2 5 p n > TOMYJIALS B IUIOMY
perja KHUTTEBICTh
4 IMommpenHs inBa- 3 5 IuBa3iiini BUay BUSABIIEHO Ha 35% IOMIKOKEHUX TE
' 3iHHHUX BUJIIB puTOpiii
3aranbHa cyma 12 o5 be3 ypaxyBanHs koedilieHTIiB U1l BUIIB, sKi OyIH
OaitiB BIJICYTHI Ha JIUISHIII TiJ] 9ac OISy

SECTION 5. The role of academic networks in achieving the sustainable
122 development goals




CONNECT_ED: STRATEGIC PARTNERSHIPS FOR GLOBAL ACADEMIC ENGAGEMENT

Omuinky OyJo 31iHCHEHO BIATIOBIIHO IO METOMUKH [5] 3a 4-Ma KIIFOYOBUMH KPUTEPIsIMH 3 BUKOPUCTAHHSAM 0ajib-
Ho1 mkamu (Bix 0 mo 5).

Ha ocHogi anamizy crany monenpauX AistHOK PJIIT «Cefimcpkuitny Oyiio BU3HAUYEHO HACTYIIHI Oallk 32 KpUTEPisiMU:

Po3paxyHOK Bi/IcOTKa CTyIICHS BIUIMBY BOEHHUX il Ha QitopizHoManiTT PJIIT «CeiimchKmiiy:

(12 / 25) x100% = 48%.

Otxe, ditopizHomaniTTst PJIIT «CeliMchKHit» 3a3Ha0 3HAYHOTO CTYIICHS BILIMBY. BojaHOuYac BapTo miiKpeciu-
TH, 1110 3HaYHA YacTHHA ekocucteM (noHan 50%) 30eperia cBOIO CTiHKicTh. [1OMIKOKEHHST IEPEBHUX POCIIHH € Tepe-
Ba)XKHO BiZTHOBIIIOBAHUMH, OLIBLIICTh MOIMYJISIIN PiIKICHUX BUJIIB BHXKWIIA, a TIOIIUPEHHS 1HBAa31MHUX BB ITOKH LI0 HE
Ha0yJ10 KpUTHYHUX MaciTabiB. Lle cBimYuTh PO BUCOKMH MOTEHIIAN IPUPOIHOTO CAMOBITHOBIICHHSI TEPUTOPIT.

CITMCOK BUKOPUCTAHUX JI’KEPEJI
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PIIKICHUMA KOMIIOHEHT BIOTU ITPUPOJHOI' O 3ATIOBI/THUKA «'OPTAHW»

IBAHOYKO Mapisa-Anna, YEPEITAHUH Poman

Kapnamcokuii nayionanvnuii ynisepcumem imeni Bacuns Cmegpanuxa, m. leano-@pankiscwvk, Yrpaina
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IMpupoanuii 3anoBigauk «opradu» € OQHUM i3 HaMLIHHIIIKX NPUPOJOOXOPOHHUX 00’€KTiB YKpaincekux Kap-
11aT, OCKiIbKH 30epirae 3HauHi TIONI MATOMOPYIICHHX JTiCOBHX, CyOanbIifiChKUX i KaM’SIHUCTHX eKocHcTeM. Moro Te-
PHUTOPIsl XapaKTePH3YETHCS CKJIAJHUM TiPCHKUM pesibe(OM, BUCOKOIO 3BOJIOXKEHICTIO Ta 3HAYHOIO BUCOTHOIO AH(epeH-
nianiero, mo GopMye pi3HOMaHITHI OCEIHIIA ISt PIAKICHUX BUIIB.

Mera pobOTH — JOCTIIUTH BHIOBUH CKJIaJ, €KOJIOTIUYHI OCOOJIMBOCTI Ta Cy4aCHHH CTaH MOMYJIILiH pigKiCHUX
KOMITOHEHTIB 010TH MPHUPOAHOTO 3aroBigHuKa «[ opranm», a TakoX OL[IHUTH POJIb 3aIOBITHOTO PEXUMY y 30€epeKeHHI
yHiKanbHOro 6iopi3HOMaHITTs YKkpaincekux Kapmart.

Jnst nOCSITHEHHSI MeTH poOOTH OyJI0 BU3HAYCHO Ta BUKOHAHO TaKi HAYKOBI 3aBJaHHS:

* Nocmigutu ¢izuko-reorpadiyni Ta KIiMAaTUYHI YMOBHM IPHPOIHOIO 3amoBinHuka «[opranuw» sK ceperoBHILa
icCHyBaHHS piaKicHOI 0ioTH.

* [IpoanainizyBaTi CTPyKTypy Ta CTaH IIOIYJIALIH PIAKICHOTO KOMIIOHEHTa IeHAPO(IOpH, 30KpeMa COCHH Kea-
poBofi eBporeiicskoi (Pinus cembra L.).

 OUiHUTH POJIb 3AIIOBIHOTO PEKUMY Y 30€pekKEHHI UePBOHOKHIKHUX BUIB uiopu Ta dhaynu macusy [oprauu.

biorta 3amoBinHMKa BUPI3HIETHCS BUCOKMM PIBHEM HPUPOJHOI LIHHOCTI Ta MpEJCTaBIeHa JIICOBUMH, JIyYHUMH,
CKEJIbHUMHU ¥ mpubepekHUMHU KoMIutekcamu. CaMe TO€eHAHHS PI3HUX TUIIB CEPEIOBHUII CIIPHsIE€ 30ePEKEHHIO PEITIKTO-
BUX, CHACMIYHUX 1 YSPBOHOKHMKHUX BHIIIB, YyTIUBHUX J0 3MIH YMOB CepeIOBHIIA. Y I[bOMY KOHTEKCTI 3aIIOBIIHUK BHU-
KOHY€ OXOPOHHY, HAYKOBY Ta OCBITHIO (pyHKIIIi.

VY ¢ropi «[opran» 0ocoOnuBy yBary MPHBEpPTAIOTh PIAKICHI BUIM CYAWHHHX pOCIHH, cepen sikux Orchis
militaris, Orchis mascula, Listera ovata, Diphasiastrum alpinum, Cystopteris sudetica, Carlina acaulis, Daphne
mezereum, Ranunculus carpaticus, Thymus serpyllum ta Pinus cembra. baraTto 3 Hux npuypodeHi 10 By3bKHX €KOJIOTi-
YHHUX HINI: CTApOBIKOBHUX JIICiB, BOJIOTUX CXWIIB, KaM SHUCTHX PO3CHUIHI a00 TUISHOK 31 CTaOLIBHUM MiKpOKIIIMaTOM.
Bynp-sike mopyImeHHs! CTPYKTYpPH Jicy, 3MiHa BOJIOTOCTI UM peKpealliiiHe HaBaHTa)XEHHsI MOJKe HETaTHBHO BIUIMBATH Ha
ixHil cTad i BigHOBNeHH:. ([Ipupomnuii 3amoBigauk «[ opranm», H.1.).

dayHa 3amOBiIHAKA TAKOX BiI3HAYAETHCS 3HAYHUM PI3HOMAHITTSIM PIAKICHHX 1 oxopoHIoBaHHX BumiB. Cepen
HHUX OCOOJHBY MpPUPOJOOXOPOHHY mHiHHICT MatoTh Ursus arctos, Lynx lynx, Felis sylvestris, Lutra lutra, Tetrao
urogallus, Ciconia nigra, Bubo bubo, Aquila chrysaetos, Salamandra salamandra, Lucanus cervus, Parnassius apollo,
Parnassius mnemosyne ma Rosalia alpina. IxHe nommpeHHs MOB’A3aHe 3 HASABHICTIO BEJIMKUX MAcHBIiB MaJoMNopyllle-
HUX JICIB, JOCTaTHROIO KOPMOBOK 0a3010, HasIBHICTIO MEPTBOI JIEPEBUHM Ta BIJHOCHO HM3bKHM DiBHEM MPSMOro aH-
tponorexHoro BiuuBy. (IIpupoanuii 3anoBignuk «"opranmy, H.1.).

AHai3 cy4acHOTO CTaHy PiJKiCHUX KOMITOHEHTIB 0i0TH 3aCBiI4y€, 110 TOTOBHAMHE 3arpo3aMu I HUX € KiIiMa-
TUYHI 3MiHH, ()parMeHTallis] CepEeJOBHIL iICHYBaHHS, IIOCTYIIOBE ITOCWIICHHS TYPHUCTHYHOTO HAaBAaHTa)KEHHS, OPYIICHHS
TiIPONOTIYHOTO PEXHUMY Ta JOKaJIbHI HACHIJKU TOCIIOAAPCHKOI TisTFHOCTI 32 MEKaMH 3aoBiTHAKA. J[JIs 9y TIMBUX BU-
IliB HeOE3MEYHUMH € HacaMIlepe] 3MiHN MIKpOKITIMAaTy, 3MEHIIICHHS TUTOII MPUAATHUX O10TOIIB i CKOPOYEHHS CTa0lIb-
HUX MicCIlb pO3MHOXKeHHS a00 3poctanHs. (bionik & Kosais, 2021).

Oco0IMBO Ba)XITMBUM HAIPSIMOM OXOPOHH € OBTOCTPOKOBHIH MOHITOPHHT MOMYJISIiH PilKiCHUX BUAiB. Buko-
PHCTaHHS Cy4aCHHX METOJIB CIOCTEPEkKEHHs, 30KpeMa (POTONACTOK, AUCTAHIIMHOTO MOHITOPUHTY Ta PEryJsIpHUX 00-
TaHIYHHX 1 300JI0TTYHUX OOCTEXKEHb, J]a€ 3MOTY TOUHIIIE OI[IHIOBATH JHHAMIKY YHCEJIBHOCTI Ta CBOEYACHO BHSIBIISATH
pusuku. He MeHII 3HAUyIIMMU € 3allpOBa/KCHHS PeXXUMY OOMEXEHHS peKpeallii Ha HaWOIMbII ypasIuBHUX MiTSHKAX,
30epexeHHs Oy(depHHUX 30H Ta MiIBUIIEHHS €KOJOTi9HO1 00i3HaHOCTI MiciieBoro HaceneHHA. (I'epuakiBcekuit & SIBop-
cekuit, 2020).

Ha ocHOBI poBe1eHOT0 aHai3y OTPUMAHO TaKi pe3yIbTaTH:

* BeranosneHo, 1o crieru¢iyHi YMOBH 3alOBiIHUKA (KaM'ssHI PO3CHITH — «TPETOTH», BUCOKA BOJIOTICTh Ta CY-
BOpHIA KIIIMAT) CTBOPIOIOTH YHIKaJIbHY €KOJIOT1YHY Hilly Juisi 30epeskKeHHS PETiKTOBHX BHIIB, SIKI HE BUTPUMYIOTH KOH-
KypeHLT B IHIINX THNax JaHamadris.

* JlocnijpkeHo, 10 KIIOYOBHM DIJKICHUM KOMIIOHEHTOM € COCHa KEApOBa €BPONEHCHbKA, SKa B 3alOBIAHUKY
yTBOpIOE cTabinbHi yrpynoBanHs Ha Bucotax 1300—-1500 M H.p.M.. BeraHOBNIEHO, 1110 MOMYJISINii MatOTh IIOBHOWIEHHUH
BIKOBHH CIIEKTP, 110 CBIAYMTS PO IX 31aTHICTH JO CAMOBIHOBJIEHHS ITi/l OXOPOHOIO.
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* JloBenieHo, 10 3aBASKHA CYBOPOMY 3aIlOBIJHOMY PEXHMY (BiJCYTHOCTI rOCHOAAPCHKOI MiSUILHOCTI Ta BUIACY
xynob6u) Ha Teputopii 113 «"opranm» Bramocs 30eperTH MiTiCHICTh ocenui g 44 BUIIB CYAWHHUX POCIUH Ta AECAT-
KiB BHJIB TBapHH, 3aHeceHUX A0 YepBoHOI KHUTH YKpainu. (3akoH Ykpainu, 1992).

OTKe, IPUPOTHUI 3aIOBiTHUK «[OpraHu» € KIIOYOBOIO TEPUTOPICIO I 30€PEKEHHS PiIKICHUX KOMIIOHEHTIB
6iotn Kaprarcekoro periony. Moro Giopi3HOMaHITTS Mae BHCOKY HAyKOBY, HPHPOJOOXOPOHHY Ta EKOJOI0-OCBIiTHIO
LiHHICTB, a IMOJaJNbIIe BIOCKOHAJICHHS CHCTEMH OXOPOHH Ta MOHITOPHHTY € HEOOXiTHOIO YMOBOIO 30€pEeKeHHS IHX
YHIKaJIIbHUX IPUPOAHUX KOMIUIEKCIB Y JOBIOTPUBATINA IEPCIICKTHBI.
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POJIb I'POMAJL Y 3BEPEKEHHI IPUPO/THUX PECYPCIB

KAHIBEILb OJiena

Cymcoxuil HayionanvHull azpapuuti yuigepcumem, Cymu, Vkpaina,
e-mail:leval205@ukr.net

VY cydacHHX yMOBax INIOOAIFHUX €KOJIOTIYHUX BHKJIHMKIB 0COOIMBOTO 3HAUEeHHS HaOyBae€ JIOKaJbHUN PiBEHbD YII-
paBIiHHS NPUPOJHUMH pecypcaMu. Came TepUTOpiaJIbHI IPOMaJM CTAIOTh KIIIOYOBHMH Cy0’€KTaMH BIPOBAKCHHS
NPUHIHUIIB CTaJIOT0 PO3BHUTKY, aJK€ BOHHU 0€3I10CEPEIHBO B3a€EMOMIIOTH 13 IIPUPOAHUM CEPEIOBHILEM 1 BiUyBalOTh Ha-
cHiKy Horo nmerpanaiiii. Jlenenrpaisaliis, sska akTHBHO BiOyBaeThCsl B YKpaiHi, BiJKpHia HOBI MOKJIMBOCTI utst ede-
KTUBHOT'O €KOJIOTIYHOTO BPSAYBaHHS, BOJHOYAC MOKJIABIIA Ha IPOMaM OLIBIIY BiJIOBIAAIBHICTH 32 30€peXEHHs 10-
BKIJUISI, IO HOPMAaTHUBHO 3aKkpiruieHo B 3akoHl Ykpainu «IIpo MicueBe camoBpsinyBaHHs B YKpaiHi» [1], skuii BU3Ha4ae
MOBHOBA)XEHHSI OpPraHiB MICLEBOTO CaMOBpsIyBaHHs y cepi ynpapiiHHS HPUPOJHUMH pecypcamy, 01aroycTporo Ta
OXOPOHH JTOBKIJLIS.

IMepenycim, rpoMany BifirparoTh BaXJIMBY POJb y PallioHATEHOMY BHKOPHCTAHHI IPHPOIHUX PECYPCIB - 3eMe-
JBHUX, BOJHUX, JIICOBUX. 3aBISKU OJIM3BKOCTI [IO JIOKAIFHUX MPOOJIEM BOHU 3[IaTHI MIBHIIIC i TOYHINIE pearyBaTH Ha
€KOJIOTIYHI 3arp03H, HiX IIEHTPajbHI OpraHu Biagu. Hanpukiaa, KOHTPOJb 32 HE3aKOHHOIO BUPYOKOIO JIiCiB, HECAHKITi-
OHOBaHHMH CMITT€3BAIHIIAMH UM HaIMIpHAM BHKOPHCTAHHIM BOIHHUX PECYPCIiB 4acTo € e(heKTHUBHIIINM caMe Ha piBHI
rpoMajy, 1ie icHye Oe3mocepenHs 3alliKaBICHICTh MCIIKAHIIB y 30€pe)keHHI HABKOJHUIIHBOIO CEPEOBHUINA. Y I[HOMY
KOHTEKCTI BO)KJIMBOTO 3HAYCHHS HAO0yBae ()OPMYyBaHHS CHCTEMH MOHITOPHHTY 3eMENbHUX PECYPCIB, sIKa 103BOJISIE 3]1iH-
CHIOBAaTH KOHTPOJIb 32 TX BUKOPUCTaHHAM Ta 3arno0iraTv AerpanauiiHuM npouecaM. EQekTHBHUI MOHITOPUHT 3eMeb y
MeXax 00’€THaHUX TEPUTOPIANFHUX I'pOMaJa Ma€ OyTH KIIOYOBUM iHCTPYMEHTOM DalliOHAJBHOTO MPHPOIAOKOPHCTY-
BaHHS Ta YIPaBIiHHS TepUTOpisimMH [2].

He menm BaxiauBuM € (HOPMYBaHHS SKOJOTIUHOI CBIIOMOCTI HacesieHHs. [ poMajy BHCTYMAKOTh IIIATPOPMOIO
U €KOTIPOCBITHUIIPKUX 1HILIATHB, BIPOBAKEHHS IPOTPaM COPTYBaHHS BIAXOIIB, eHEProe(peKTUBHOCTI Ta BiATIOBiAa-
JBHOTO CroXKnBaHHA. CaMe uepe3 JIOKaJIbHI OCBITHI IPOEKTH, TPOMAJICHKI CITyXaHHS Ta y4acTh MEIIKAHIIB Y IPUHHATTI
pimeHs (GopMy€eThCS KyJIbTypa AOAHINBOTO CTABIECHHSA 10 NpUpoAu. Takumil miaxix CTBOPIOE TOBTOCTPOKOBHH €(dekKT,
aJpKe 3MIHIOE TTOBEIHKOBI MOJIEINI CYCITiIBCTBA.

B ymoBax BiltHH poib TpoMaj y 30epekeHHI IPUPOIHUX pecypciB B YKpaiHi Ha0yma me OUThIIoi aKTyalbHOCTI.
3HayuHi TepuTOPii 3a3HAN EKOJIOTIYHUX PyHHYBaHb, BKIIOYAI0YH 3a0pYAHEHHS IPYHTIB, BOIHU Ta 3HHUIICHHS €KOCHCTEM.
Came MicleBi TpOMajii CTAlOTh MEPUIMMH, XTO O€pe yuacTh y BiJIHOBJIEHHI MOCTPaXIAIMX TEPUTOPIiii, opraHizauii Mo-
HITOPUHTY CTaHy JIOBKIJUIS Ta 3ay4eHHI MibkHapoHol nonomMor. Sk minkpecmotots Y. I1. bek ta B. B. 'arana, edex-
THUBHICTh €KOJIOTIYHOT MOJITHKHM 3HAYHOO MIPOIO 3QJIC)KHTh Bl aKTHBHOCTI TPOMaJl y MPOIEcaX KOHTPOJIIO Ta BiHOB-
JIEHHS TIPUPOHOTO cepenoBuiia [3].

BoHouac, mopsi/ i3 3HAYHUM MMOTCHIAIOM TEPUTOPIaIbHUX rpoMasl y cepi 30epesKeHHs PUPOIHUX PECyPCiB, Bap-
TO KPUTUYHO OKPECITATH HU3KY CHCTEMHHX BUKITUKIB, SIKi CTPUMYFOTh TIOBHOIIIHHY peali3allifo iX eKOJIOTIYHIX (QYHKIIIH.

Hacammepen, nie HemocTaTHiH piBeHb (DiHAHCOBOTO 3a0€3IEUYCHHS MPHPOTOOXOPOHHUX 3aXOMiB Ha MICIIEBOMY
piBHI. Binmenricts TpoMaz 3MyIIIeHI CIIPSIMOBYBATH 0OMEKEHI OFODKETHI pecypcH Ha BHPIIICHHS IIEPIIOYEPTOBUX COIIia-
JFHO-CKOHOMIYHHX MOTPeO, IO YacTO BiZICyBae CKOJOTIUHI iHIIIaTHBH HA APYTHU IIaH. Y pe3yNbTaTi MPOEKTH 3 0XO0-
POHU IOBKIJUISL, MOJIEpHI3aIlil iHPpacTPyKTypH MOBOPKEHHS 3 BiIX0aMH YU BiTHOBJICHHS MPHUPOIHUX EKOCHUCTEM pea-
J3YI0ThCS TIOBLILHO 200 4acTKOBO [4].

He menm Baromoro mpo0aeMor0 3aauiaethes AeinuT KBami(ikoBaHUX KajpiB y cdepi eKOJOTIYHOrO yIIpaB-
JIHHS Ha piBHI rpomaj. EdexTrnBHE niaHyBaHHS MPUPOJAOKOPUCTYBAHHS, OpraHi3allis MOHITOPHUHIY CTaHy JOBKULIS Ta
BIIPOBA/KEHHS CyYaCHHUX EKOJIOTIYHUX MPAKTHK MOTPeOYIOTh (axiBIiB i3 BiATIOBIIHUMHI KOMITETECHIIISIMH, SIKHX y Oara-
TBhOX rpoMajnax opakye. lle mpru3BOaUTH 10 TOTO, IO HABITH 32 HASBHOCTI PECYPCIB YIPABIIHCHKI PIllIEHHS HE 3aBXK/IH €
JOCTAaTHBO HAYKOBO OOIPYHTOBAHMMH Ta CHCTEMHUMH [4].

OxpeMo ciif Big3HAYWTH HEJOCKOHATICTh HOPMATHBHO-TIPABOBOi 0a3M, fKa PEryJIO€ EKOJIOTIYHYy isUTbHICTh
rpoman. YacTi 3MiHH 3aKOHOAABCTBA, MTyOIFOBaHHS TIOBHOBAXKCHD PI3HUX PIBHIB BIAaIU Ta HEJOCTATHS KOHKpPETHU3AIis
MEXaHi3MiB pealtizalii eKoJIOT1YHOT MOJIITHKK YCKIaAHIOIOTh NPAKTUYHE BIIPOBADKEHHS MPHUPOTOOXOPOHHUX 3aXO0/IiB.
VY 1npOMy KOHTEKCTI OCOOJMBO aKTYaJIbHOIO € TMOTpeba rapMoHi3alii HalioHAJIBHOTO 3aKOHOAABCTBA 3 HPUHIHUIIAMU
CTaJIOTO PO3BHUTKY Ta €BPONEHCHKUMH €KOJIOTIYHUMHU CTaHJapTaMH, 10 TaKOX ITJKPECIIOEThCS Y CydacHUX HayKOBHX
JIOCITIKeHHSX [5].

BoiHouac 3a3HauYeHi NPO6JIEMH He € He3/I0NaHHUMM. X MOI0JIaHHS 3HAYHOIO MipOIO 3aJI€XKMTh Bijl PO3BUTKY TapT-
HEpPCHKUX MOJIENIEH B3aeMOii MK TepUTOpiaTbHUMH TPOMaJlaMH, OpraHaMH Aep>KaBHOI Biaau, Oi3HECOM Ta MiKHAPOA-
HUMH OopraHizamisiMu. Taka CIiBIIpaIls JO3BOJISIE aKyMYyJIIOBaTH (DiHAHCOBI PECypCH, 3allydaTH €KCIEepTHY MiATPUMKY Ta
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BIPOBADKYBATH YCIIIIHI MPAKTHUKK €KOJIOTIYHOTO ynpapiiHHsI. OKpeMy poJib BiIIrparoTh IPaHTOBI NPOrpaMH Ta MiKHa-
poIHA TEXHIYHA JONIOMOTa, SIKi CHPHSIIOTE peai3amii iHHOBAaIIIfHNX eKOJIOTIYHUX MPOEKTIB Ha MiCIIEBOMY piBHI.

BaxmmBuM cTpaTerivHuM HaIpsIMOM PO3BUTKY € BIPOBADKCHHS IHHOBAIITHAX MiIXOMIB 10 YIPABIiHHS IPUPO-
IHUMH pecypcaMu, 30KpeMa HU(PPOBUX TEXHOJOTIH MOHITOPUHTY, Te0iHPOPMAIHHIX CUCTEM Ta TIATGOPM I aHAIi-
3y €KOJIOTIYHHX JaHuX. Taki iHCTpyMEHTH 3a0e31edyI0Th MPO30PiCTh YIPABIIHCHKUX PIillIeHb, HMiABHUIIYIOTh OIIEPATHB-
HICTh pearyBaHHS Ha €KOJIOTiYHi 3arpo3d Ta JO3BOJIIIOTH 3IHCHIOBATH OiNBII TOYHE IUIAaHYBAHHS BUKOPUCTAHHS TEpHU-
Topiii [6].

TakuMm 4MHOM, HE3BaXKAIOUW HA HasiBHI OOMEKEHHS, TEPUTOPIAIbHI TPOMaJN MOCTYIIOBO TPaHCHOPMYIOTHCS Y
KJIFOYOBUX CY0’€KTIB €KOJIOTIYHOTO BpsAyBaHHS. BOHM BUCTYNAIOTh He JIMIIe BUKOHABISIMHU €KOJIOTTYHOT MOJIITHKH, aje
W aKTUBHMMH areHTaMH 3MiH, sIKi (JOPMYIOTh HOBY MOJIEJIb BiJIOBIAaJIbHOIO CTaBJICHHS 0 MPUPOJTHHUX pecypciB. Lle
MATBEPKYETHCS SIK CyYaCHUMH HAYKOBHMHU JIOCIIIJKEHHSIMH, TaK i MPAKTHKOIO PO3BUTKY MICIIEBOTO CaMOBPSIAYBaHHS
B YKpaiHi, IO CBIAYUTH MPO MOCTYIIOBE CTAHOBJIEHHS IPOMaJ] SIK MOBHOIIHHUX YYaCHUKIB CUCTEMHU CTAJOTO MPHPOIO0-
KOPUCTYBaHHS.
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AHAJII3 BMICTY BAPIIO BI'PYHTAX 3ABPY/HEHUX BUBYXOBUMHA
PEYOBUHAMM

KOBAJIEHKO 10:qis

Cymcovkuil HayionanvHuu aspapuuil ynieepcumem. Cymu. Yrpaina
e-mail: yulia.sunnyl3@gmail.com

MisitapHe aHTPONOTCHHE HaBaHTa)KCHHS YMHHUTh HETATUBHUH BIUIMB Ha CTaH NOBKUULIA Ta 310POB’sl HaceleH-
Hs [5]. loaHs B HABKOJHUIITHE CEPEIOBHIIE MOTPAIUIIOTH XIMidHI pEYOBHHH BHACIIIOK A€TOHAI] BHOYXOBHX IPHCTPO-
B OE3MIJIOTHHX JNITATFHUX alapaTiB, KEpOBaHMX aBiamiiHUX 00MO Ta pakeT. Lli pedoBMHM HE TiNEKH HAKOTHYYIOTHCS B
I'PYHTI, a il MITPYIOTH JI0 TPYHTOBHUX BOJ, HOTJIMHAIOTHCS POCIMHAMH 1 BKIIFOUAIOTHCS Y Xap4oBi jaHiory [2, 3]. B ymo-
BaxX TPHBAIMX BIHCHKOBHX Jiii piBeHb 3a0pyAHEHHS 1CTOTHO 3pocTae. 3TigHO OmyONIiKOBaHUX JIAHWX, Yepe3 BHOYyXH
CHapsiIiB, aBiaboM0, paKkeT JJ0 TPYHTOBOI'O TIOKPUBY MOTPAIUISIOTH CBUHELb, PTYTh, BaHAIH, KaaMil, cTpoHLii. B sko-
CTi OKHCHIOBaYiB y 00MOBHX Ha0OSX BUKOPUCTOBYIOTHCS pizHOMaHiTHI pedoBunu: Ba(NO3)z, Sr(NO3),, KNOs, KCIOs,
KCIO4, BaO; ta inmii [1]. Ha TenepimiHiii yac HEMOKJIMBO B MOBHi# Mipi OLIHMTH BILIMB BiiCHKOBOI arpecii Ha JOBKi-
71 9epe3 MPOJOBKCHHS BiicbkoBuX nidd. [IpoTe, mis momonaHHS HETaTHBHHUX HACIHIIKIB BIHHH HEOOXiITHO IPOBECTH
KOMIUICKCHIH MOHITOPHHT OCHOBHHX KOMIIOHCHTIB JTOBKIJUIS, B TOMY YHCHI 1 TPYHTY IIOJ0 3a0pyAHEHHS KCEHOO10TH-
KaMH B IJIOMY 1 BaKKHMH MeTaJaMH 30KpeMa.

B mporieci mocmimpKeHAS IPOBOAMIN KUTPKICHUH aHANI3 piBHA 3a0pyIHEHHS OapieM MOBEPXHEBOTO MIapy IPYHTY
Ha Teputopii M. CyMH B MICISIX BIlydaHHS pakKeT, OC3MUIOTHUX JITaJbHUX alapaTiB Ta aBiaboMO Ha Pi3HHUX BiICTaHAX
Bif emineHTpy BUOYXY — 3-5; 10-15; 25-30; 40-50 M. PesymnbraTu qOCTIKEHB AaTH MOKJIMBICTH MPOCTEKHUTH BILUIUB Pi-
3HUX BUOYXOBHX MPHUCTPOIB HA CTYIIHb 3a0pyAHEHHsI TPYHTY OapieM. 3aCTOCOBYBAIM TEOPETUYHI 1 MPAKTHYHI METOIH J0-
CIIJKEHHS, aHalli3 3pa3KiB IMPOBOIMIM 3 BUKOPUCTAHHSIM PEHTI'CHO-(DIIOOPHCIEHTHOTO MOPTATHBHOIO aHali3aTopa
Thermo scientific Niton XL2. Omino4Hy 1mKkany BMICTY Ba)KKAX METATIB B JOCIIKYBaHHX 3pa3kax (GOpMyBajH 3 OIIOPOIO
Ha KJIapKoBuii BMicT BasioBux (opm Ba B 3emHiii kopi 3a Taylor [4] Ta ¢poHOBHII BMICT €JI€MEHTY B MiCHKHX IPYHTaX.

AHaJi3 IpyHTOBHX 3pa3KiB B 30Hi 0€3M0CepeIHHOTO BIUIMBY BUOYXOBUX MPUCTPOIB BUSBUB, 1110 BMICT OLIBIIOCTI
Ba)XKHUX METATIB B IOBEPXHEBOMY ILIIapi IPYHTY 3HAXOJMBCS B Mexax (OHY Ha BCIX JOCIITHHUX JIUITHKAaX — SIK B eIiLEeH-
Tpi BUOYXy, TaK i Ha BifacTaHsAX. Lle cTocyeTbes Takux eneMeHTiB, sk Mn, Cu, Fe, Zn, Sc. Co, Sn, Cd, Pd, Pb, As, Hg,
Ni, Cr, Rb, V. IlepeBuiiieHHs BaJIOBOrO BMICTY CIIOCTEPIranocs B TAaKKX €JIeMeHTIB sk Zn, Sr, Ba, Zr, Ti.

Knapkosuit Bmict Ba B 3eMHiil kopi cTaHOBHUTH 425 MI/KTr. 3a HAIIMMU TOCTIKCHHAMHU cepenHiil GoHOBUI
BMicT B TpyHTax M. Cymu ctaHoBUTH 120-300 Mr/KT, 3aJIe)KHO BiJl MEXaHIYHOTO CKIIaay TPYHTY. B mporeci mociimken-
Hsl IOBEJICHO, LIO BaJOBHI BMICT Ba B moBepXHEeBOMY miapi 3a0pyJHEHUX BUOYXOBHMH PEYOBHHAMH IPYHTIB 3MEHILTY-
BaBCs 110 Mipi BiATaJICHHS BiJI emieHTpiB BUOYXiB (Ta0I. 1).

Ta6muus 1. Bmict Ba B moBepxHeBOMY LIapi IPYHTY, 3a0py/IHEHOT'O BHACIIIIOK BUOYXiB, MI/KT

. . . Jlokarii
Bincrans Bij enineHTpy 1 2 3
3-5Mm 1026,9+143,3 1191,3£157,1 531,5487,5
10-15 ™M 997,9+137,1 738,2+117,7 495,7+73,1
25-30 M 731,4+126,6 654,3+101,6 314,8+70,4
40-50 m 687,3£101,4 494,7+82,6 259,4+53,8

[NepeBuiienns Bmicty Ba B 3,42 pa3u Bix MakcumaibHOi ()OHOBOI KOHIEHTpAIlil criocTepiraiy Ha Jokauii 1, B
enineHTpi BUOYXy paketu. [lepeBuieHHs BMICTy eneMeHTy B 3,97 pa3iB criocTepiraiy Ha Jokalii 2, B 5 M BiJl BUOyXy
KABy. MinimansHi nepeBuiienHs B 1,77 pa3iB cnoctepirainu Ha jgokaii 3 6ins micus Birydanss BITIA.
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Peamizamis Crtparerii 3 HaOIMKEHOTO A0 TMPUPOAH JICIBHHAITBA B YKpaiHi BUMara€ CHCTEMHOI TpaHchopmariii
MiIXO/IB IO BEICHHA JiCOBOTO rocnoaapcTa. KirouoBuM 3aBIaHHAM IHOTO NPOIIECY € A0JATKOBE HABYAHHS MEPCOHA-
7y, 3MiHa MHCJICHHS Ta ()OPMYBaHHS HOBHX HABHUUYOK Yy NMPAKTUKYIOUMX JiCIBHUKIB 1 MaltOyTHIX (axiBuiB. EQexTruBHIM
IHCTPYMEHTOM IJISl JOCATHEHHS Ili€1 METH CIyKaTh MapTEIOCKOINHU — CIIEI[ialbHO 00JIafHaHI JIiCOBI JEMOHCTpALiliHI Ta
TpeHyBalbHI OUTTHKH. CaM TepMiH MOXOIUTH BiJ PpaHIy3bKOTO clloBa «martelagey», mo o3Havae BiOip aepeB y pyokxy,
Ta rpeuskoro «skopein» (nuBurucs). Konnennis 3apogunacs y ®panii B 1990 poui, a cboroaHi MixkHapojHa Mepexa
KoopauHyeThest €BponelicbkuM JicoBuM iHcTuTyToM (EF]) 3 0dicy B bonni (Himeuuunna), 00'ennyroun 289 00’ ekTiB y
27 kpainax €Bponu. Ykpaina nomyuuiacs ao uiei inimiatusu y 2020 poui [S].

3 HorJsiLy Cy4acHUX METOJIB JiCIBHHYO-EKOJIOTIYHUX JOCITIPKEHb, MapTEJIOCKOII € IPSMOKYTHOIO JIICOBOIO Jii-
JITHKOXO (HalyacTile rioiero 1 ra), e mpoBeAeHO CYIUIbHIMI 00K AepeB. Yci aepesa 3 AiaMeTpoM Ha BUCOTI 1,3 M
MOHAJ 8 cM HyMEpYIOThCs CTiiiKoI0 (GapOoro Ta KapTorpadyroThes 3 (piKcali€ro TOYHHX MPOCTOPOBUX KOOPHMHAT 1 Ia-
pametpiB pocty [4]. HaykoBo-eKonoriuHa miHHICT METOLY IOJISITa€ B JETAILHOMY ayJHUTi MIKPOOCETHIL: Ha KOKHOMY
nepeBi (iKCYyIOTh HasBHICTH IYTIeN, THHJICH, TUIOJOBUX TLT TpUOiB, JCHAPOTEIbM, rajepeit komax tomo [2]. Kartamor
Mikpoocenuy EF] mepeknaneno HaMu Ha yKpaiHCEKY MOBY 1 BiH € Y BitbHOMY AocTymi. Ha ocHOBI X maHuX po3pod-
JsieThes IM(poBa IHTEpaKTHBHA KapTa Ta MOBHA TaKcalliliHa 6a3a JaHUX JIEPEeBOCTaHY, IO BiZoOpaxae HOro akTyallbHy
COPTHMEHTHY CTPYKTYpY Ta piBeHb OiopizHOMaHITTS [3]. Ha croromHi B micax YkpaiHu 3aKIafcHO CiM MapTeIOCKOIIiB,
SIKI OXOILTIOIOTH Pi3HI THUIH JICOPOCIMHHHUX YMOB i CKJal JIepeBOCTaHIB (II'ATh 00’€KTiB Ha piBHUHI JIBBIBIIMHU Ta
JiBa — y ripcbkux jicax Kapnar).

[MoenHaHHs NeTanbHOI MOJNBLOBOT 0a3u AaHMX MapTENIOCKOIB 13 CIeliali30BaHUM MPOrpaMHKUM 3a0e3eYeHHIM
Big EFI "I+ Trainer" no3BoJisic BUKOPHCTOBYBATH 1li 00'€KTH SIK BipTyasbHi IHCTPYMEHTH MOJICIIOBAHHS JIICOBUX €KOCH-
cTeM. 3aCTOCyBaHHSI MOOUILHUX TPHUCTPOIB (TUIAHIIETIB) Oe3rmocepeIHbO B JIICI J]a€ 3MOTY MPOEKTYBAaTH Pi3HI CLeHapii
roCIoapChKUX 3aX0/IiB, 30KpeMa pyOok mepedopMyBaHHs, Ta MUTTEBO OIIHIOBATH IXHI €KOJIOTIYHI Ta €KOHOMIYHI Ha-
chigku [1]. Cuctema aBTOMaTHYHO PO3PAXOBYE, SIKMH BiJICOTOK 3aracy BHIIYYAETHCS, 3 SIKMX CTYIICHIB TOBIIMHH, SIKi
COPTUMEHTH OyIyTh OTPUMaHi, a TOJIOBHE — SIKMH 00CST MIKpOOCENHII BTpadaeThes 1 SIK 11 BIUTMBA€E HA 3arajbHUM CTaH
010pi3HOMAHITTS JIICOCTaHY.

Leit cydacHmit miaxin Oyino ycmimrHoO ampoOOBaHO IMi 9ac MPaKTHYHHUX 3aHATH i3 CIyXadyaMH KypCiB ITiIBUIICHHS
kBaiikarii 3 HAOIIHKEHOTO 0 PUPOIH JTiCIBHUITBA — JIICIBHUKaMHU-TIpakTHKaMu (i « KapmaTtchkuii TicoBuit odicy, a
TaKOX Y HABYAJILHOMY TIPOIIECI MiITOTOBKH CTYACHTIB. YYaCHUKH TPECHIHTIB CAMOCTIHHO 3/IiHICHIOBAIIN TIPAKTUYHI BIPABH
3 BiIOOpy AepeB y pyOku gorisity Ta pyOku nepedopMyBaHHs 1 MaJid 3MOTY HAOYHO OLIIHUTH BIUIMB CBOIX pillleHb Ha
CTPYKTYPY, MPOAYKTUBHICTh Ta SKOJIOTIYHUH cTaH Jiicy. Lle crpusie inTerpaiiii acrekTiB 30epekeHHsT 010PI3HOMAHITTS Y
IIOJICHHY JIICOTOCTIONAPCHhKY MPAKTUKY Ta 3a0e3medye 30aniaHcoBaHe YIPaBIiHHS JTiCOBUMH €KOCHCTEMAMHU.

CtBopeHa B YkpaiHi Mepeska MapTeIOCKOIIB € BUCOKOS(EKTUBHOIO iHPPACTPYKTYPHOIO MIaTHOPMOIO ISl TTPO-
BEJICHHS CYYaCHHX EKOJOTIYHHX JOCIiIKeHb JICOBUX (DiTONEHO3IB Ta peaji3allii iHTepaKTUBHUX OCBITHIX IpOrpam.
BoHM [103BOJNISIOTH AETANBHO aHANI3yBaTH CKIATHI BHYTPIIIHHOIICHOTHYHI IPOIECH, MPOTHO3YBATH PEAKINI0 Ta CTiH-
KICTb JIICOBMX €KOCHCTEM JI0 aHTPOIIOTeHHNX YHHHHKIB Ta 3MIHIOBAaTH MapaJurMy MHUCIeHHs (axiBIiB 111010 HaOmmxe-
HOTO JI0 TIPUPOAH JIICIBHUITBA. BaxIMBOIO IepeBaroio METO/y € IIOBHA €KOJIOTIUHICTB: YCi CUMYJISIIHHI TPEHIHTH Ta
MO/IETIFOBaHHSI 3/[IICHIOIOTHCS 0€3 HAaHECEHHS pealbHOT MIKOAN Y¥ (Di3MYHOTO BIUIMBY Ha JIICOBI MACHBH.
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Y po6oTi mpoBeseHO OLIHKY CTaHy MIChKOI pOCIHHHOCTI [BaHO-®paHKiBChKa 13 BUKOPHUCTAHHSIM HOPMAai30Ba-
Horo nudepenuiiHoro Bererariinoro inaekcy (NDVI). JlocmimkeHHsS BUKOHAHO Ha OCHOBI CYIyTHHKOBHX 3HIMKIB
Landsat 8 ta Sentinel-2 i3 3acTocyBaHHSIM METOJIB JUCTAHIIIHOTO 30HIyBaHHS 3eMJIi Ta reoiH(OPMAIIHHOTO aHATI3Y.
Bcranoeineno npocropoBy nudepeHnianiro nokasHuukis NDVI 3anexHo Bin GyHKIIOHATIBHOT CTPYKTYpH MicTa Ta piBHSA
ypOaHizauiiiHoro HaBaHTaxeHHs. HallHIDK4i 3HAUEHHS 1HAEKCY XapaKTepHi Uil TEPUTOPIH MIibHOT 3a0yI0BU Ta TpaH-
cnopraux By3niB (NDVI = 0,12-0,24), Toxi sx HaiBuIi 3adikcoBaHO y Mekax MapkoBHX 1 nmpumickkux 30H (NDVI =
0,62-0,78). BusiBeHO TEHAECHIIIIO 10 3HWKEHHS cepeqHix 3HaueHb NDVI y meHTpanbHiil yacTuHI MicTa, IO CBIIYUTH
PO AETPaAallito POCIHHHOTO MMOKPUBY Ta MOCHIICHHS e(eKTy ypOaHizamiiHoro cTpecy. JoBeaeHo eeKTHBHICTh BHKO-
puctanHs NDVI gk iHCTpyMEHTY €KOJIOTiYHOTO MOHITOPHHTY YPOOEKOCHCTEM Ta IMPOCTOPOBOTO IUIAHYBAaHHS 3€IEHUX
HacaKeHb.

MicpKka pOCIHHHICTD € OJHUM i3 KIIOYOBHUX KOMITOHEHTIB ypOaHi30BaHMX E€KOCHCTEM, OCKUTBKHU 3abe3redye pe-
TYJISLI0 MIKPOKIIIMATY, OYHIIEHHS aTMOC()EPHOTO TOBITPA, 3HWKECHHS PiBHA IIYMOBOTO 3a0pyIHEHHS Ta MiATPHIMAaHHS
€KOJIOTYHOI CTIMKOCTI MICBKOTO cepe/loBHINa. Y Cyd4aCHMX yMOBaxX IHTEHCHBHOI ypOaHi3awii Ta KIIMaTW4HUX 3MiH
0cO0JIMBOTrO 3HaYeHHsI HA0yBa€ MOHITOPUHI CTaHy 3€JIEHHX HAcaKeHb 13 BUKOPUCTAHHSM Cy4YacHHX reoingopmariii-
HUX TE€XHOJIOTIH.

OnHUM i3 HalO1IbII epEKTUBHUX IHCTPYMEHTIB OLIIHKU CTaHy POCIMHHOTO IOKPHBY € HOpMai3oBaHui qudepe-
Hiiitaui Bererartiitauii ingaekc (Normalized Difference Vegetation Index, NDVI), sikuii 6a3yeTbcs Ha aHali3i ClIEKTpa-
JIbHUX XapaKTePUCTHK POCIMHHOCTI Y YePBOHOMY Ta OJIMKHBOMY iH(ppauepBoHOMY aiana3oHax [1, 4]. Bukopucranus
NDVI no3Bosisie 3MiHCHIOBAaTH KUTBKICHY OILIHKY CTaHy POCIHHHOCTI, BU3HAYATH JETPaJOBaH| MUISHKH Ta aHATi3yBaTH
IIPOCTOPOBY CTPYKTYPY 3€JE€HHX 30H.

Jus [Bano-®DpaHKiBCbKa MpoOiieMa 30epeXeHHS Ta PO3BUTKY MICHKOi POCIMHHOCTI € OCOOIHBO aKTyaJbHOIO Y
3B’SI3Ky 31 3pOCTaHHSM IIIJIBHOCTI 3a0yZ0BH, TPAHCIIOPTHOTO HABAHTAXKEHHS Ta ()parMEHTALIEI0 MIPUPOIHOTO KapKacy
Micra [5, 6].

Mertoro JoCiipKeHHsT OyJO OLIHMTH CTaH Ta MNPOCTOpoBY audepeHuianiro Mickkoi pociuHHOCTI IBaHO-
OpankiBcbka 3a gonomororo ingexkcy NDVI i3 BUKOpUCTaHHSIM JIaHUX AMCTAHI[IHHOIO 30HAYyBaHHS 3eMIi.

Y poboTi BUKOpUCTaHO CymyTHHKOBI 3HIMKH Landsat 8 Ta Sentinel-2 3a 2020-2025 pp., 1110 103BOJIHIO IPOBECTH
MOPIBHSUIbHUIA aHAI3 CTaHy POCIMHHOTO MOKPHUBY B MeKax MicTa IBaHo-DpaHKiBChK.

O0pobka CymyTHHKOBHX JaHHUX 3[ifiCHIOBanacs y cepemouiii reoindopmariiitaux cucrem QGIS ta ArcGIS i3
3aCTOCYBaHHSM aJi'OPUTMIB JAMCTaHLiiHOTO 30HAYBaHHs 3emii. J{nst po3paxynky NDVI BUKOpHUCTOBYBaU CIIEKTpalib-
Hi kaHan yepBoHOTO (Red) Ta OimkHBOTO iH(GpauepBoHOTO (NIR) miamazownis [2, 3].

Ianexc NDVI Bu3Hauanu 3a Gpopmyioro:

NDVI=NIR—Red / NIR+Red
ne:NIR — BigburTs y OnmmxHboMy iHdpauepBoHOMY Iiana3oni; Red — BigOMTTS y 4epBOHOMY CIEKTPaIbHOMY Jiara3oHi.

IIpocTopoBuii aHai3 BKIIIOYAB:

— KiIacudikaIliio THIIiB 3eMIEKOPHUCTYBaHHS,

— OINHKY HIJILHOCTI 320y 10BH;

— BU3HAYEHHS TPOCTOPOBOTO PO3MOALTY POCIUHHOCTI;

— anani3 3MiH NDVI y pi3Hux (yHKIiOHAIHHUX 30HAX MICTA.

JlonaTkoBO MPOBEEHO OLIHKY EKOJIOTIYHOTO CTaHy TEpUTOpiii 3a rpajauiero 3HaueHb NDVI.

[IpoBeneHuit aHami3 3acBiMYMB CYTTEBY MPOCTOPOBY HEOJHOPiAHICTH mokasHWKiB NDVI y wmexax IBano-
®pankiBchKa.
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Haiinwk4i 3HaueHHS 1HAEKCY XapaKTepHi JUIs:

— IEHTPaIbHOI YACTHHH MICTa;

— TEPUTOPIiH MITHHOT 0araTomoBepxoBoi 3a0y10BH;

— TPAHCIIOPTHHX BY3JIiB;

— IPOMHCIIOBHX 30H.

VY 3a3Hauennx paitonax 3HadeHHS NDVI cranosmmm 0,12—0,24, mo CBiTYNTH PO HU3BKHUN PIBEHb PO3BUTKY PO-
CIIMHHOTO TIOKPHUBY Ta BUCOKHH CTYIiHb aHTPOIIOTEHHOI TpaHc(opMarliii ceperoBHUIna.

BoaHodac HalO1IBIT CIPUATINBI TIOKa3HUKHU 3a()iKCOBAHO:

— y Mexax Micbkoro napky im. T. IlleBueHka;

— 11o0M3y MICBKOTO 03€epa;

— Ha TepuTopii BoBUMHEBKUX Tip;

— Y IPUMICBHKHX 3€JIeHUX 30HaX.

Jlist ux tepuropiii 3HaueHHs NDVI cranoswnu 0,62—0,78, 1110 BiNOBiAa€e TYCTil 3J0pOBii POCIHHHOCTI.

Tabmmms 1. Kmacudikarisi craHy pocIHHHOCTI 3a 3HaueHHsIME NDVI

Ne i/ 3nauenns NDVI CTaH pOCIMHHOCTI
1 0,60-1,00 I'ycra 370poBa pOCIUHHICTH
2 0,30-0,60 CepenHsi pOCIUHHICTD
3 0,10-0,30 Crnalbka pOCIMHHICTh
4 <0,10 BigcyTHICTh pOCTUHHOCTI

BcraHOBICHO TEHACHINIO 10 TOCTYIIOBOTO 3HIDKEHHS cepeqHix 3HaueHb NDVI y nentpansHiit yactuHi Micta mpo-
TATOM JOCIIPKYBaHOTO TIEePioy, IO OB’ s3aHO 31 30LIBIICHASM IO 3a0yJOBH Ta CKOPOUYCHHSM BiJKPUTHX 3EJICHUX
MIPOCTOPIB.

Amnaii3z npoctopoBoro po3mnoairy NDVI n03BoiuB BUSBUTH OCEPEIKH IETPAIOBAHOI POCIMHHOCTI Ta TEPUTOPIT 3
MiZBUICHUM ypOaHi3alliifHIM HaBaHTaXeHHAM. HaiiOinp11 npoOIeMHUMHU BUSBIJIMCS TIJISTHKH B3[IOBXK MaricTpaabHHUX
TPAHCIIOPTHUX apTEPiil, I COCTEPIiraeThes (hparMeHTallis 3eJCHUX HACA/PKCHb Ta (DOPMYBaHHS JIOKAIBHUX «TETIOBUX
OCTPOBIBY.

BcraHoBneHo, 1o TepuTopii 3 BUCOKMMH 3HaueHHssMH NDVI xapakrepu3yroThcst KpaliuMu MiKpOKIIIMaTHYHUMHU
YMOBaMH, HIDKYUM PiBHEM IeperpiBaHHs IOBEPXHI Ta BUIIOIO €KOJIOTTYHOIO CTIHKICTIO.

OTpumaHi pe3yibTaTH MiATBEPIKYIOTh €EeKTHBHICTh BUKOprcTaHHT ND VI ms:

— eKOJIOT19HOTO MOHITOPHHTY YpOOEKOCHCTEM;

— OIIIHKH CTaHy 3€JeHUX HacaJDKEHb;

— BUSIBJICHHS JI€TPa/IOBAaHUX TEPUTOPIH;

— IUTaHYBaHHS O3€JIEHEHHS MiCHKOTO CEPEAOBHIIIA;

— ¢opmyBanHa GIS-KapT eKOJIOTIYHOTO CTaHy MicTa.

Pe3ynbraTi TOCHIIPKEHHS y3TO/UKYIOTBCS 3 CY4aCHUMHU HAyKOBUMH IiJIXOJaMH JI0 BUKOPUCTAHHS IUCTAHIIIHHOTO
30HyBaHHS 3eMJIl Y CUCTEMax MOHITOPHHTY ypOaHi30BaHUX TEPUTOPiil. BCTaHOBIEHO CYTTEBY MPOCTOPOBY Aud)epeH-
mianito mokasHukis NDVI 3anexHo Bif piBHs ypOaHi3al[iifHOr0 HaBaHTaKEHHSL.

Haiinmxk4i 3Ha4eHHsI IHAEKCY XapakTepHi Ul TepUTOPii 1ijabpHOT 3a0y/JOBU Ta TPAHCIIOPTHUX BY3IiB, HAMBHUINI —
JUIsl IAPKOBUX 1 MPUMICBKUX 30H. BUSBICHO TEHJEHIIIO O MOTIPIICHHS CTaHy POCIMHHOTO TOKPUBY y LIEHTpabHiil
gactuHi [BaHo-®panKiBchKa. JJoBeneHO edekTHBHICTS BUKopucTanHs NDVI sk iHTerpaipHOTO iHIUKATOPa CTaHY MiCh-
KO pOCIMHHOCTI. BcTaHOBIIEHO MepCeKTUBHICTH 3acTocyBaHHS GIS-TexXHOMOTIH Ta AUCTaHIIHHOTO 30HIyBaHHS 3eMIIi
Y CHCTEMax €KOJIOTIYHOTO MOHITOPUHTY ypOaHi30BaHUX TEPUTOPIH.

OTtpumaHi pe3yJabTaTH MOXYTh OYTH BUKOPHCTAHI IIPH IJIaHyBaHHI 3eJICHUX 30H Ta (OPMYBaHHI CTpaTerii crao-
T'O PO3BHUTKY MicTa.
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K. : BunaBanunii nim «[empBeTnkan, 2025. — Ne 4(61). C. 233-236.
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THE ROLE OF ACADEMIC NETWORKS IN ACHIEVING SUSTAINABLE
DEVELOPMENT GOALS AND ENVIRONMENTALLY SUSTAINABLE MANAGEMENT
IN THE FIELD OF SOLID AND LIQUID WASTE MANAGEMENT

PETRUK Roman,
ISCHCHENKO Vitaliy

Vinnytsia National Technical University, Ukraine,
e-mail: prroma07@gmail.com

Academic networks are a very effective potential catalyst for systemic change in Ukraine. Academic networks,
such as university consortia and research institutes, act as a platform for generating knowledge that is the foundation for
the implementation of the Sustainable Development Goals (SDGs), and in particular, Goals 12 on responsible consump-
tion and production and 13 on combating climate change.

Within academic networks, technology transfer can occur, which will facilitate the transition from theoretical re-
search to the practical implementation of innovations in municipal and industrial waste management. In addition, the
training process is shaping a new generation of specialists (ecologists-technologists, engineers, managers) who are able
to integrate the principles of the circular economy into state policy.

The existing solid waste management strategy in our country provides for the gradual implementation of the
principles of the circular economy and environmentally sound waste management, however, the implementation of this
approach is quite slow. The existing waste management hierarchy (Fig. 1) provides for academic justification of the pri-
ority of waste prevention and reuse over landfilling, but there are very few effective examples of prevention. Predomi-
nantly, landfilling of waste can be observed (approximately 90%), and reuse and recycling (about 10% together). More-
over, in some European countries, recycling is the predominant one.

Most
favoured
option

P o

Least favoured option

Fig. 1. Priorities of the waste management strategy

One of the prospects for the implementation of academic networks is also the expansion and improvement of
processing technologies, in particular, the development and optimization of methods of mechanical-biological pro-
cessing, composting of the organic fraction and obtaining energy from waste.

One of the priorities is also circular models aimed at the scientific design of the life cycle of goods, which mini-
mizes the amount of waste at the design stage (Eco-design).

Innovative in the field of liquid waste management are wastewater treatment and the development of energy-
efficient treatment methods (membrane technologies, phytoremediation), which allow water to be returned to the tech-
nical or natural cycle (SDG No. 6: Clean water and adequate sanitation).
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In addition, resource recovery and extraction of valuable components from wastewater (nitrogen, phosphorus,

biogas) for the needs of the agricultural sector and energy are also possible.

The most effective model of environmentally sustainable management and implementation of academic net-
works is the Synergy of Science, Government and Business. This is the “Triple Helix” model. It provides expert sup-
port, where academic networks provide a scientific basis for the development of local waste management plans and na-
tional strategies. It also provides for social responsibility and conducting educational campaigns and involving the pub-
lic in waste sorting through university initiatives and volunteer projects. And international cooperation and exchange of
experience between countries through joint grant programs (for example, Horizon Europe or Erasmus+) will allow

adapting the best global practices to local conditions.

SCHEME: HOW ACADEMIC NETWORKS PROMOTE SUSTAINABLE DEVELOPMENT GOALS
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Fig. 2. Prospects for using acad emic networks to achieve the SDGs
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Therefore, academic networks are a key link that combines innovative technologies with practical management
tools. Without their involvement, achieving environmental sustainability in the waste sector is impossible, since it is
science that ensures the transition from a linear consumption model to a closed cycle, which is a requirement of the time

and the UN global goals.
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TUII3ALIA HACEJIEHUX ITYHKTIB PIBHEHCHKOI OBJIACTI 3A PIBHEM
3ABPYJHEHHSA ATMOC®EPHOI'O IIOBITPSA

INPUIIEIIA Amaa,
IBAHOB HOpiit,
HIYP Onekcanap

Hayionanvhuti ynieepcumem 800H020 2ocnodapcmea ma npupoooxopucmyeants, M. Pisne, Yxpaina
e-mail: a.m.pryshchepa@nuwm.edu.ua

ATMocdepHe MOBITPs € OHUM i3 KJIFOUYOBUX KOMIOHEHTIB HABKOJIMIIHEOT'O IIPHPOHOTO CEPENIOBHUINA, BiJl IKOTO
0e3nocepeHbO 3aJIeKHUTh ICHYBaHHS )KUBUX OPraHi3MiB, ()YHKI[IOHYBaHHS €KOCHCTEM Ta 3a0e3MeUEeHHs HAJIC)KHOTO Pi-
BHS XKHUTTEMISUIBHOCTI CycminbeTBa [1, 2]. ¥V cydacHHX yMmMoBaxX iHTEHCHBHOTO PO3BHUTKY IPOMHUCIIOBOCTI, TPAHCHOPTY,
eHepreTuky Ta ypOanizamii, Ak 3a3HavyaroTe Kimmmerko M.O., Cadpanos T.A., baxapes B.C., MansoBanuit M.C., cro-
CTepITaeThCs 3pOCTAHHS BUKHIB 3a0pyIHIOBAIBHAX PEUOBHH, IO TOTIPIIY€E SKICTh aTMOC(PEPHOTO MOBITPS, CHPUIH-
Hsl€ KIIMaTH4HI 3MiHH, HETATUBHO BIUIMBA€E HA 3/I0POB’ S HACEIEHHS Ta MIPU3BOJUTH JI0 JETpajalii eKocucreM. Y Mexax
peanizanii Lline# ctamoro po3BUTKy 3a0e3ME€UEHHs HAIE)KHOTO CTaHY MOBITPS € KIFOYOBUM, OCKUIBKH ITOB’S3aHE 3 0XO-
POHOIO 3[I0pPOB’sl, PO3BUTKOM CTaJIMX MICT 1 TpoMaj, BiIIOBiAaNbHIM CHOXHBAaHHAM 1 BUPOOHHMITBOM Ta MPOTHIIEIO
3MiHI KJIiMaTy.

VY mporieci JOCTIIKESHHS BUKOPUCTAHO KOMIUICKC 3arajlbHOHAYKOBHX 1 CIeiaJbHUX METOMIB. JIJis1 OLiHKK PiBHS
3a0pyAHCHHS aTMOC(EPHOro MOBITPsI 3aCTOCOBAHO CTATHCTUYHUN METOJ OOpOOKH JaHHX IMIOJ0 OOCSATIB BHUKHUJIB 3a-
OpyIHIOBAIBHUX peuoBHH. MeTo]1 IOPIBHILHOTO aHajli3y BUKOPHCTAHO JUIsl BU3HAYEHHs Miclis M. bepe3He sik yMOBHO
4yuCcTOro Micta Ta M. PiBHe sk HaitOu1b1 TpanchopmoBanoro cepen HIT PiBHeHckkoi obnacti

AHai3 CTPYKTYpH BHKHIIB 32 BUAAMHA €KOHOMIYHOI JiSUTBHOCTI CBITYHUTH MPO TOMIHYIOUY POJIb IIPOMHUCIOBOTO
cexTopy y hopMyBaHHI 3a0pynHeHHS aTMoc(epHOTo MoBiTpst obyacti. Haitbinpina yacTka BUKHUIIB MIPHUIIAAE HA Tepe-
pobHy mpoMucIoBicTh - 5944,3 T, mo craHOBUTH 84,1 % Bix 3aranpHOTO 00CATY. pyry mo3umito 3a 00cAraMu BUKHIIB
3aiimMae J0OyBHA MPOMHUCIIOBICTH 1 po3pobieHHs kap’epis - 420,1 1 (5,9 %). Cinbceke, JlicoBe Ta puOHE TOCIIONAPCTBO
¢dopmye 253,4 T BukuniB (3,6 %), 1o MoB’sA3aHO 3 BUKOPUCTAHHIM TEXHIKH, CTIAIIOBAHHAM MaIHMBA T AISVIBHICTIO CLIIb-
CBKOTOCTIOIapChKUX MiAnpueMcTB. [IeBHNIT BHECOK y 3a0pyAHEHHS aTMOC(EPHOTO IMOBITPS 3AIHCHIOE CEKTOp E€Hepre-
THKH, 30KpeMa II0CTauaHHs eJIEKTPOSHEPTil, ra3y, apy Ta KOHMLiioBaHOro NOBITPs - 265,4 T (3,8 %).

[TpoBenenuit anaii3 po3noiny oocsriB BUKUAIB 3a0pyaHioounx pedouH y HIT PiBHeHChKOT 06nacTi 1o3BoJIsIE
3MIACHUTH TX TPYIIyBaHHS 3a PIBHEM aHTPOIOTEHHOTO HABaHTAXXEHHS Ha aTMochepHe moBitps (puc.1).

O6cAarm BuKkKMais, Ob6carm Bmknais, T

m. fly6Ho m 104,467

e e | 135,48
c-we PokutHe ™ 138,895

c-ue Tomawropos, ™ 163,715
M. PisHe mm 309,046

c-ue Knecie I 5 1,802

c. Kpyneus 52,463

M. Caphin

57,16

c. FopBaxis

C-we Opie e 318,873
M. KocTonine  wesm 468,963 c. OcTpoMelb 65,328
c.30ps 508,661
AyGeHcbkuil paiion s 525,572 Bapacbkuii paiton 84,477
CapHeHchbkmii paiion s 565,037
M. 30N6YHID  — 1 668,71 c. Fpanithe 93,184
€. TOPOAOK  E—— 276,542 .
PiBHEHCbKWIA pakioH 5894,559 ¢. Baproswui I O 3,388
0 1000 2000 3000 4000 5000 6000 7000 o 20 40 60 80 100
a 6
Ob6cAarv BUKWUAiB, T O6caru Bukunais, T
m. Mouwa =1 097
c-ule 3apiuve  ———— 10,311 4,242
C.Bep6a — 1 364
c-ue MAvHIiE  ee—— 11,055 — 11481
Baae > — C. HHOGPUH e 1,568
¢. bazansrone 12,871 | —— ] 692
€. POKMTHE | 10,838 C. CBAPULEBNYI  ——— ] 861
X —— ) 537
M. Pagueunie 21,082 C. BOKIMG  e— 7565
. — 3
C. leanui 28,949 C. TAPAKAHIE  — 3 116
¢ Cenme 9,6¢ —— ], 055
, 29,697 €116 KBACUNE e [/, 00)
M. Kopeup 30,464 5,49
M. Bapaw 31,787 c-uie KnesaHb 55’.'381?1
c-we Cmura 33,093 Cc-we Bonoaumupeup 5,766 6,729
M. Bepeste 37,035 c. Mo - 7,664
- Ramd 8,257
c. Bepxiscok 40,524 c. FTopoaeus 2,788
0 5 10 15 20 25 30 35 40 45 o] 2 4 6 8 10

B

r

Puc.1 Po3nonin o6csriB BukuaiB 3a0pyaaiotounx pedosuH y HIT PiBHeHCHKOT 067acTi: a — Bukuam 6insme 100 1/pik
6 — Buxunu 50—100 1/pik; B — Bukuau 10 - 50 1/pik; r — Bukuaum - 1- 10 1/pik
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Krnacudikaniro BUKoHaHO 3a n’stbMa iHTepBasiamu: nonazn 100 1/pik, 50-100 1/pik, 10-50 1/pik, 1-10 T/pik Ta
menmie 1 1/pik. OOpaHi iHTepBaIy Jar0Th 3MOTY BiokpeMuTH HII 3 KpUTHYHO BUCOKUMH 00CATaMH BUKHIIB, XapaKTe-
PHUMH [UTS TIPOMUCIIOBO PO3BHHEHHX TepuTopii, Big HII i3 momipHIM, HU3BKAM Ta MiHIMAJBHUM PiBHEM aHTPOIIOTEH-
HOTO BIUIHBY.

3a pesynpraTamu Kiracudikamii HaloimpITy KimbKicTh cTaHOBIATE HII 3 o6csramu BukumaiB 1-10 1/pik —21, mo
CBIUUTH TIPO TIEpEeBaKaHHS TEPUTOPI i3 HU3EKUM PiBHEM aHTPOIIOTEHHOTO HaBaHTakeHH:. [{o rpymu 3 Bukumamu 10—
50 1/pik Hanexats 12 HII, mo xapakTepu3yrOThCS MOMiIpHAM TEXHOTEHHUM BIDIMBOM Ha atMoc(epHe moBitps. BogHo-
yac 8 HII marots oOcsiru BukuniB y mexxax 50—100 1/pik, a 14 HIT — nonan 100 1/pik, mo BKa3ye Ha 3Ha4YHUI PiBEHb
AHTPOTIOTeHHOT0 HABaHTA)XEHHS Ta KOHLEHTPAIIF0 OCHOBHUX JIKepen 3a0pyAHEHHS aTMOC(HEPHOTO MOBITPSI.

M. PiBHe mae o6csr Bukuaie 309,046 T i 3aiimae m’site Micue cepen npencrapnenux HIT meproi rpymnu, BogHO-
4ac H0ro MOKa3HUKH € HIKYMUMU TTOPiBHIHO 3 OKPEMHUMH IIPOMHCIOBO HABAHTAKEHHUMHU TEPUTOPISIMHU 00J1acTi, 30Kpema
c. F'opomok — 2276,542 T, M. 3monOyHiB i3 moka3zHukoM 1668,71, M. 3ops — 508,661 1, M. Koctomine — 468,963 1. M.
Bepesne notpamnmio y rpymy 3 ob6csiramu BukuaiB 10 - 50 1/pik, Ta 3aiimae npyre micue — 37,035 T, HallBUIIMH MOKa3-
HUK cepen npeacrasiennx HII 3adikcoBano y ¢. Bepocbk — 40,524 T., c-mma Cmmura — 33,093 1 Ta M. Bapam —31,787 .

TakuMm 9WHOM OTpPUMaHI pPe3yJbTAaTH CBiAYATh MPO 3HAYHY MUQepeHmiamnito Teputopii PiBHEeHCEKOI 00macTi 3a
piBHEM BUKHUIB 3a0pyIHIOIOYHX pedoBHH. OCHOBHE €KOJIOTIYHE HABAaHTAXCHHS 30CepePKeHe y MepIiil TPy, o BH-
3HaYa€ JOMUIBHICTD CIIPSIMyBaHHS IPHPOJOOXOPOHHUX 3aX0/iB caMme Ha IIi 00’ ekTH. BogHodYac Ay HaceIeHUX MyHKTIiB
13 cepenHIMH Ta HU3bKUMH ITOKa3HUKAaMH BUKH/IB aKTYyaJIbHUM € MiATPUMaHHS iICHYIOUOTO EKOJOTIYHOTO CTaHy Ta 3a-
mo0iraHHs HOTO MOTIPIICHHIO.

CIIMCOK BUKOPUCTAHUX KEPEJI
1. Pryshchepa, A. M., & Biedunkova, O. O. (2023). Diagnosis of environmental safety and crisis phenomena of the agrosphere under
the influence of urban systems. In International security studies: managerial, economic, technical, legal, environmental, informative
and psychological aspects (pp. 1047-1068). Georgian Aviation University, Thilisi, Georgia.
2. Kimmenko, M. O., Ipumena, A. M., & Bosutok, H. M. (2023). Monimopunz dosxinns (2-re Buj., 101oB. Ta 1nepepo6.). HYBITL
https://ep3.nuwm.edu.ua/26550/
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PITOPISBHOMAHITTS IAHAIWA®THOI'O 3AKA3SHUKA «BLIELHBKIBCBKI
IIVTABHI» (ITOJITABCBKA OBJIACTB) TA HOT'O CO30JIOI'TYHI TOKA3ZHUKHU

CMOJISIP Haraunis,
JEBUIBKA Auna,
3IPKA JImutpiii

Hayionanvnuti ynieepcumem «Ilonmaecoka nonimexuixa imeni FOpiss Konopamioxay, Ilonmasa, Yrpaina,
e-mail: smolarnat@ukr.net, e-mail: annalevicka713@gmail.com

OO0’€eKTH PUPOAHO-3aMOBITHOTO (POHIY BUKOHYIOTH BaXKJIMBI MPUPOJOOXOPOHHI, EKOJIOTI4HI Ta 1HII (QyHKUii i
3a0e31edyr0Th OXOPOHOIO THIIOBI Ta YHIKaJbHI MPUPOJHI KOMIUIEKCH, 00’ €KTH, Tporiecd. HalsckpaBimuM MapKepoM
cTaHy 30epeXeHOCTI MPUPOAH € GIOpPI3HOMAHITTS TakuX 00’ €kTiB. ToMy BH3HAa4YCHHS MOKA3HUKIB HOTO IIHHOCTI Ta BCi-
Ma CKJIaJOBUMH ((PiTOPi3HOMAHITTIM, 300Pi3HOMAHITTAM, MiK00OiOTO0, TaHAMAPTHAM Ta OIOTOIYHIM) € aKTyaIbHUM
3aBIaHHAM B KOHTEKCTI iIHBEHTapHU3aIlil Ta B MOHITOPHHTOBOMY PEXKHMI.

Ha BukoHaHHS WX 3aBAaHb HAMM BH3HAYEHO Ta IPOAHATI30BAHO IMOKA3HUKH (DITOPI3HOMAHITTS OIHOTO 3
00’€KTiB MPHUPOIHO-3anoBigHOr0 Gouay Kpemenuynpkoro paiiony [lonTaBcbkoi 00macTi — JaHamadTHOrO 3aKa3HUKA
«bBineupKiBChKi 1aBHI». 3 1I€I0 METOI0 BUKOPUCTAHO IHBEHTapHU3aliliHI MaTepiaiu, HasBHI B KapTIi NEpBUHHOTO 00JIi-
Ky 3aKa3HHUKa Ta Pe3yJIbTaTH OPUTiHAJBHUX MOHITOPHHIOBHX JIOCHIIIXKEHb Ha TEPUTOPIi 3aKa3HHUKA.

3aKa3HUK € OJTHUM i3 IIECTH MPUPOIHO-3aAMOBIAHIX 00’€kTiB KaM’THOMOTOKIBCHKOI TEPUTOPiaIbHOT rpoMau (dac-
THHA }0r0 11Ie po3TanioBaHa B Mexax KpemeHuyIpkoi MiCbKOT rpoMajii) 1 Mae 3arajpHOJIep KaBHUH (HAlllOHAIBHUIT) cTa-
Tyc. Bin crBopenuii Ykazom Ilpesunenra Ykpainu Ne750/94 Big 10.12.1994 p. «IIpo cTBOpeHHs 3aKa3HUKIB 3araibHojie-
p>kaBHOTO 3Ha4YeHHs» Ha 1o 2980,0 ra Ha Tepuropii A1 «Kpemenayupkuii microcm», KpemeHaynpkoi Michkoi Ta bire-
IIbKIBCBKOI cUICBKOT pax KpeMeHuynpKkoro paiioHy. Meta cTBOpeHHs 3aKa3HHKa — 30€peKeHHs YHIKaIbHOI MaJlOTpaHC-
(hopMOBaHOI TUTAHKY 3aIUiaBy pidku J[HiNpa 3 pi3sHOMaHITHUMHE JaHAmAaPTaMi Ta 100pe 30epe’KeHNM POCIIIHHIM 1 TBa-
PUHHHUM CBITOM, B CKJIaJli SIKOTO — PiIKICHI BHIH, @ TAKOX IIe — I[IHHI BOJHO-00JOTHI YTiAAs, Miclie THI3AyBaHHS Ta Iiepe-
OyBaHHS i/ Yac Mirpariif nraxis 0iis BoXHOTO ()ayHICTUIHOTO KOMILIEKCY, POSMHOXEHHS Ta BIATBOPEHH:S OOJIOTHOI Ta
BOJIOIUIABAIOYOL JUIHHH, CTA01Ii3aTOP MIKPOKIIIMATY, PEryIsTOp TPYHTOBHX BOII, BOMHOTO pexuMy JlHimpa.

Tepuropist 3aka3HUKA XapaKTEPU3Y€EThCsS BUCOKOIO JIAHIAPTHO-IEHOTUYHOK PENPE3CHTATUBHICTIO B MEXax
Cepeanboro [IpuaHinpos’s, BinOMBaO4YM TUIIOBI a30HANBHI 3alUIaBHi JaHAadTH, Ya4CTKOBO — OOPOBI, J0 SKUX MpUY-
POYCHI TUIIOBI JJIsi PEriOHY IEHOTHYHO 1 (pIOPUCTHYHO Oararti 3aluTaBHI KOMIUICKCH — JIicH (BEpOHSKH, TOMOJIBHHUKH,
JOpOBH), MPUTEPACH] BIJIBLIHSAKHM, CyXi Mill[aHi, CIIpaBXHi, 3a00J104eH] Ta rajxodiTHi Jyku, ncaMo(diTHI 1IeHO3U, BUCO-
KOTpaBHI Ta HU3bKOTPaBHI (0COKOBI) 00JI0Ta, MPUOEPEkKHO-BO/IHI Ta BOJHI yrpynoBaHHs. OCHOBHY YacTHHY 3aKa3HHKA
3aiiMaloTh IJTABHEBI KOMIUIEKCH, YTBOPEHI YUCEIbHIUMHU CTApOPIYMIIAMH, 3aTOKaMH, SKi epe0yBaroTh Ha PI3HUX CTai-
SIX 3apPOCTAaHHS POCIMHHICTIO. Haif0inpIny oy HUHI 3aiMalOTh IPUOEPEKHO-BOTHA POCIUHHICTE IO Oeperax 3aTok i
mimani cyxi Jyku. Bogna pocnuHHICTh HaOyna MOIMPEHHs Ha 3alIaBHUX BOJOWMAax, OCKUIBKM B IPOTOKax Ha ii po3-
BUTOK HEraTHBHO BIUINBA€ KOJMBAaHHS PiBHS BOJU.

VY ¢nopi 3aka3HuKa Bimomo Onm3pko 400 BUIIB BHIMX POCIHH, a OYiKyBaHa KUTBKICTh 3HAXOIHUTHCS B MEXKaX
700-800 BumiB. Cepen Hux — oaut Buj (Tragopogon ucrainicus Artemcz.) — BkiroueHuit 10 €Bporneiicbkoro YepBoHO-
ro crucky, nBa (Iris sibirica L., Orchis palustris Jacq.) — no YepBoHoi kuuru Ykpainu, 16 BUAIB — 10 periOHATLHOTO
cozonoriunoro crmucky ITontaserkoi obmacti (Carex dioica L., Cerasus fruticosa (Pall.) Woronow, Potentilla palustris
(L.) Scop., Convallaria majalis L., Gentiana pneumonanthe L., Hypopitys monotropa Crantz., Muscari neglectum
Guss. ex Ten., Naumburgia thyrsiflora (L.) Rchb., Nymphaea alba L., Scilla siberica Haw., Secale sylvesre Host,
Sedum borissovae Balk., S. purpureum (L.) Schult., Tragopogon ucrainicus Artemczuk, Valeriana officinalis L.,
Utricularia vulgaris L. JIo Toro , Ha TepuTOpii 3aKa3HHKa OXOPOHSOTHCs aBa Buam (Salvinia natans (L.) All., Trapa
natans L.), axi 3 2021 poky xou4a i BTpaTHJIM 3araJibHOAEP>KaBHUHN CTaTyC OXOPOHH, BCE K BU3HAYAIOTh (DIIOPUCTUUHY
YHIKQJIBHICTD TEPUTOPII 3aKa3HNKA, OCKUJIBKH € PIAKICHUMH Ha €BPOIICHCHKOMY PiBHI i IIaHYFOTHCS JUIsl BKITIOYESHHS 10
PpErioHaIbHOTO CO30JIOTTYHOTO CIHCKY.

VY cxJazii BOJHOI POCIMHHOCTI OXOPOHSIOTHCS (DITOLEHO3HM YOTHPHOX (popMaiid, sIKi BKIIOYEH] 10 3e1eHOi KHU-
ru Ykpainu, — Nymphaea alba, Nuphareta luteae, Salvinia natantis, Trapeta natantis.

Bucoki nokazHuku GiaopucTHIHOT i IEeHOTHYHOT penpe3eHTaTHBHOCTI Ta YHIKAIBHOCTI BU3HAYAIOTh BasKIIMBE TIPH-
POIOOXOPOHHE 3HAUEHHS JaHAmadTHOTO 3aka3HUKa «bBienbKiBChKI TUIaBHI» K Oocepenka 30epekeHHsT THUIIOBOTO Ta pa-
puTeTHOTO (HiTOPI3HOMAHITTS. 3aKa3HUK TAKOXK BHUCTYIIA€ CEpPIIEBUHOIO perioHanbHOro NanamadTHOro napky «Kpemen-
YyIbKi TUIABHI», BXOASYH JI0 HOTO CKIIay SIK OJTHA i3 3aIIOBiHUX 30H, 30epiraroun CBiil 3aranbHOEPKaBHUMN CTaTycC.

JluHaMivuHi 3MiHM IPUPOJHMX HPOLECIB Ta aHTPOIIOTEHHI BIUIMBH BH3HAYAIOTH JOIIBHICTh 1 aKTyaJbHICTh MOHI-
TOPHHTOBUX JIOCHTIKECHb 010pi3HOMAHITTS Ha TEPUTOPI] 3aKa3HUKA K MOJAEIBHIX, 30KpeMa i Horo GpiTopi3HOMAHITTS.
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POJIb AKAJEMIYHHUX MEPEXK Y PO3BUTKY CIIIBIIPAIIl YHIEPCUTETIB I
PUPOJOOXOPOHMX TEPUTOPIN Y KOHTEKCTI CTAJIOT'O PO3BUTKY

XPYTBBA Ouabra

Hayionanvnuii mpancnopmuuti ynieepcumem, m.Kuis, Yxpaina,
e-mail: o.hrutba@gmail.com

CyuyacHi BUKJIMKH, TIOB’sI3aHi 31 3MiHAMU JOBKULIS, BTPATOI0 OI0pPi3HOMAHITTS Ta HEOOXITHICTIO MiCISIKPU30BOTO
BiTHOBJICHHSI TEPUTOPil, 3yMOBIIOIOTE OTPEOY y HOBHX (OpMax B3aEMOJIi MiXK OCBITOIO, HAYKOIO Ta MPAKTHKOK0. Y
BOMY KOHTEKCTiI OCOOJIMBOTO 3HaueHHs HaOyBarOTh akKaJeMidHI Mepexi, fKi 3a0e3MedyroTh IHTerpaliio pecypcis,
3HaHb 1 JOCBINY Pi3HUX IHCTUTYIIIH.

Po3BuToK criBmpari Mix 3axiagamu Bumoi ocsité (3BO) ta ycranoBamu npupoHo-3anoBinHoro houmy (I13D)
€ CTpPaTeriyHIM MPIOPUTETOM IS 3a0€3MEUCHHS ITICIIIBOEHHOTO BiTHOBICHHS YKpaiHU. YHIBEPCUTETH, IPH B3aEMOZII 3
MPUPOJIOOXOPOHHUMH TEPUTOPIsIMHU, (OPMYIOTH epEeKTHUBHI MOJEI CIIBIIpalli, CIIPSIMOBaHI Ha JOCSTHEHHs Liyei cTa-
JIOTO PO3BUTKY.

AxazieMiuHi Mepexi BUCTYNAIOTh IUIaTGOPMOI0, IO 00 €IHYE HAYKOBUI MOTEHIIaNl YHIBEPCUTETIB 13 MPaKTHY-
HHM JIOCBIJIOM ITPUPOIOOXOPOHHUX TEPUTOPIH.

Ix MeTor0 € MOBrocTpOKOBa CIiBIpAIs /IS BUPIIEHHS MPo6ieM 36epeskeHHs O6i0pi3HOMaHITTS Ta ajanTanii 10
3MiH KJIimMaty. BaxuBy posb y iboMy mpoleci Biirpatots TpancdopmaniiHi HaBualibHi Mepexi, AKi CIIPHSIOTh:

* PO3BUTKY MIKIUCIHUIUTIHAPHUX JOCIHIKEHB;

* BIIPOBAPKCHHIO 1HHOBAIIMHUX OCBITHIX IiAXOIIB;

* (hopMyBaHHIO IPAKTUKO-OPIEHTOBAHNX KOMIETEHTHOCTEH.

[IpuponooxopoHHi TepuTOPii, 30KpemMa OiocdepHi pesepBaTi Ta HaliOHAJBHI TAPKH, BUCTYIAIOTh y IIbOMY KOH-
TEKCTI 5K «KUBI Jabopartopii», mo 3a0e3MedyroTh MOKIMBOCTI IS IPOBEICHHS ITOJIEOBHUX JOCHTIDKEHB 1 anpoOarrii Ha-
YKOBHX PIIICHB.

[peacraBumo nocBin (GopMyBaHHs Takol akaaeMidHOI MepeXi NpH peanizaiii MiKHAPOJHOTO HMPOEKTY Mporpa-
mu Erasmust «Mepexka TpaHcopMaliiHOro HaBYaHHS Ul 3a0€3NEYEHHS CTIMKOCTI CIPHSHHS yKpaiHCHKIH BHIIIN
OCBITI y 3a0€3MeUeHHi CTajI0ro Ta MOTY>KHOTO BiTHOBJICHH: (miciasiBoeHHOT) Ykpainm» (TransLearn), sikuii peasizoByBa-
Jla MDKHapO/IHa KOMaHJla YHIBEPCHUTETIB il KEPIBHUITBOM YHIBEpCHTETY CTanoro po3Butky M. EdepcBanbae (Himeu-
YHHA), CIIPSIMOBAHUI Ha PO3BUTOK TpaHC(OPMAIIHHOTO HABYAHHS, BIPOBA/PKEHHS IHHOBALIHHHUX MEAaroriYHuX Iiaxo-
JIB Ta MOCUJICHHS! MIDKYHIBEpCUTETCHKOT criBrpalli y cdepi cTaioro po3BuTKy. B pesynbraTi peanizaiii [bOro mpoeKTy
BIIPOBA/DKEHO MIAXOTU TpaHCPOPMALIHHOTO HABYAHHS Y BHIIIH OCBITi, po3pOOJICHO CydacHI HaBUANbHI MaTepiand i
KYpCH, TiIBUIIEHO KOMICTEHTHOCTI BUKJIAIaviB 1 CTYICHTIB ¥ c(epi CTaIoro PO3BUTKY, a TAKOXK ITOCIIICHO MiKyHiBep-
CUTETChKY MDXKHAPOIHY ciriBIparto [1].

B pesympraTi podotn WG3. Working Group ctBopena Axkanemiuna Mmepexa Biosphere Research mms mosro-
CTPOKOBOI CIIBIpAaIli BUKJIAJa4iB Ta CTYJICHTIB YHIBEPCUTETIB YKpaiHU 3 MPEACTABHUKAMU MIPUPOI0-3aIIOBITHAX TEPH-
TOpI AJIs IPOBEACHHS HAYKOBUX JIOCHI/DKEHb, SIKI CIIPSIMOBaHI Ha BHUPILIEHHs NpoOyieM 30epekeHHs] 010pi3HOMaHITTSI
Ha TPUPOJOOXOPOHHUX TEPUTOPISAX Ta IX MicisBO€HHE BiqHOBIeHHs [2]. BiocdepHi 3amoBiqHUKH, HALIOHABHI TIPUPO-
JIHI TIapKH, TPUPOJIHI 3aMOBIHUKHU Ta 1HIII NPUPOJIOOXOPOHHI TEPUTOPIi € MOJbOBUMU MOJIENISIMU IS BUBYCHHSI CTild-
kux Gopm i crmocoOiB agamrariii 10 yMOB, 10 MBHIKO 3MiHIOIOTECA. Ctanom Ha 2024-2025 pp. Mepexa 00'enHye
10 ykpaiHCbKUX YHIBEpCHTETIB Ta 16 MPUPOIOOXOPOHHUX CTPYKTYp (BKItouatouu 4 GiocdepHi pesepsarH).

PoboTta Mepexi Mae KOMIUICKCHH XapakTep 1 BKIIIOYAE:

* Hayrosy OisnbHicms — peanizaliio CIiIbHUX JOCTITHUIBKUX MPOEKTIB, CIPIMOBAaHUX Ha 30€pe:KECHHS Ta Bill-
HOBJICHHSI €KOCHCTEM;

* OcgimHio OistbHicMb — OpraHi3alilo MPaKTUK, CTaKyBaHb, CIIUIBHUX HABYAIBHUX KYpPCiB;

* [1io2omoe6Ky kadpig — 3alyueHHs CTYCHTIB Ta acIipaHTIB IO peabHUX JOCIIKEHb;

* EK01020-npoCc8imHuybKy OisibHicms — NOMYJIAPHU3aLilo 3HAaHb NP0 JOBKULI Ta GOpMyBaHHS €KOJIOTIYHOT CBi-
JIOMOCTI.

AmnxkeryBanHs 13 yctanos [13® Ta § yHiBEepCcHTETIB BHSIBHIIO BUCOKY TOTOBHICTH /10 B3a€EMOJI{, ITOTIpH Opax goc-
BiJy CAaMOCTIHHOI IiZITOTOBKM TPAHTOBHX NPOEKTIB Y 75% ommuranux ycraHos [130.

EdexTuBHICTE Mepexi 3a0€3MeUy€eThCs MOE€THAHHIM OHJIAitH-KOMYHIKallii Ta MOJIBOBHUX JOCITIKEHb.

OCHOBHMMH {HCTPYMEHTAMH B3a€EMOII] €:

— Iudposi mrardhopmu: Bukopucranus gomku Miro aist komangHoi pobotn ta Zoom/WhatsApp a1t onepaTti-
BHOI KOMYHIKaIlii.
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— InHoBauiiini Texnonorii: CrBopennss VR-TypiB s nomyisipusanii 3anoBigaux teputopid (UPEB3, HIIIT
«omociiBcrkuit», [13 «Po3rouusy To1o).

— Hapuanshi Moxyni: Kypeu 3 amanTuBHOT0 €KOCHCTEMHOTO MEHEIDKMEHTY Ta IIU(PPOBOI OCBITH IUIS CIIiBPOOIT-
HukiB [13® Tta cTyneHTiB.

— ExcrieptHi ki1yon: PoboTa onnaita-kimy0y «EKonoriusi 3ycTpidi», e 00rOBOPIOIOTHCS MUTAHHSI €KOCHCTEMHUX
TIOCTyYT, iHBa3ifHUX BHUIIB Ta peadimiTallii BeTepaHiB.

Tabmuus 1. 30HU CHOUTLHUX iHTEpECiB (HA OCHOBI ONMTYBaHHS)

Harmpsam IIpioputetn must [13P ta 3BO
Havka CrinbHAN MOHITOPUHT 610pi3HOMAHITTS, OI[iHKA €KOCUCTEMHHUX TIOCITYT, TOCIIIHKSHHS
Y BIUTUBY BiifHH.
. 3amy4yeHHs CTYACHTIB JI0 MPAKTHK, PO3po0Ka OaKkalaBpChKHX Ta MaricTepchkux pooit Ha Oa-
Ocgirta .
31 [130.

[Ipoextn CrisibHe HaNMCAaHHS TPAaHTOBHUX 3assBOK (Hamp., Horizon Europe, LIFE).

Kanpu [ligroroBKa KaJpoBOro Pe3epBY VIS 3aMOBITHUX YCTAHOB.

[pakTyHKi DOCBiN peanizalii MepeKeBHUX 1HINIATHB CBIUUTD MPO iXHIO €PEKTUBHICTH Y PO3BUTKY CITIBIpALli.
30kpema, TpaHchoOpMaliliHi HaBYaIbHI MEpexXi 00 €IHYIOTh MPE/ICTABHUKIB YHIBEPCUTETIB, IPUPOAOOXOPOHHHX yCTa-
HOB, eKCIIEPTHOTO CEPEIOBHILA Ta CTYICHTCHKOI CIIUIBHOTH.

VY Mexax TaKuX MepesK 31iHCHIOETHCS:

* Oprasizamis peryJsIpHUX 3ycTpideil i HABYaIbHHUX 3aXOIiB;

* po3poOKa Ta BIIPOBAKEHHS CIUTEHUX OCBITHIX KYpCiB;

* MATOTOBKA MPOEKTHUX MPOMO3UIIIH;

* (hopMyBaHHS OCHITHULBKHUX TPYII.

OcoOnuBICTIO € 3aTy4eHHs] 3HaYHOI KUJIbKOCTI YYacHHKIB 3 PI3HHUX KpaiH, 110 3a0e3nedye MIKHAPOAHUN 0OMiH
JTOCBIJIOM 1 CIIpHsi€ iIHTepPHAIIOHATI3AIliT OCBITHBOT isJIBHOCTI.

OxpeMoro 3HaueHHs1 Ha0yBa€ IO€JHAHHS €KOJOTIYHOI Ta COLaJbHOI CKJIAJI0BHX, 30KpeMa BUKOPUCTAHHS IPH-
POHOTO CEpPEIOBHIIA SIK PECYPCy VIS IICUXOJIOTIUHOI peadimiTalii pi3HUX TPYI HACCICHHS.

[Tomnpu 3Ha4HI IepeBaru po3BUTOK aKaJIeMIYHHX MEPEX CYNPOBOKY€ETHCS HU3KOIO BUKJIMKIB:

* He0OX1THICTIO KOOPAMHAIIIT BETTHKOI KITBKOCTI YYaCHHUKIB;

* pPI3HUMH IHCTHTYIIHHUMH TiIXOJaMH Ta YIPABITIHCEKAMH TPAKTHKAMU;

* pecypCHUMH 0OMEKEHHSIMHY;

* MOTPeOO0I0 Y TOBrOTPHBAJIOMY MiATPHUMAHHI TAPTHEPCHKHUX BiTHOCHH.

Pa3zoM 3 TuM, MEpCHEKTHBU PO3BHUTKY TaKMX MEPEX IOB’S3aHi 3 IXHBHOIO 3JIaTHICTIO 3a0e3NedyBaTH CTaliCTh
criBmpari, MacitaOyBaHHS Pe3yJIbTaTiB Ta IHTETPAIliIo ¥ TI00aTbHI MPOIECH AOCATHEHHS [iIeH CTaJoro PO3BHUTKY.

BucHoBku

Axanemiuni mepexi, Taki sk WG3 npoekry TransLearnN, TpanchOpMyIOTh YHIBEPCUTETH 3 CYTO OCBITHIX 3a-
KJIaJiB y CTpaTeriyHuX MapTHEepiB NPHUPOJ00XOPOHHOI cepu. CribHa AiSUTBHICT JI03BOJISIE HE JIMILE IPOBOJIUTH HAy-
KOBI JIOCIII/DKeHHSI, a i BIIPOBa/DKyBaTH LU(POBI iHHOBaIIT Ta (JopMyBaTH HOBY I'eHepallito (axiBlliB, 3aTHUX 3a0e3-
MEYUTH CTAJIMH PO3BUTOK Ta EKOJOTIYHY Oe3neKy YKpaiHu B MOCTBOEHHHMH Iepio]. Po3mIMpeHHs Ta MmiITpUMKa TaKux
MEpEeX € BXXIIMBOIO YMOBOKO ITiJBUIIECHHS e()eKTUBHOCTI PUPOJTOOXOPOHHOT TisTTBHOCTI, PO3BUTKY SKOJIOTIYHOI OCBITH
Ta 3a0e3Me4YeHHs CTaJI0r0 MaiiOyTHBOTO.

CIINCOK BUKOPUCTAHHUX JIKEPEJI
1. Mepexa TpancopMaIiifHOTO HaBYaHHS AJIsI 3a0€3MeUeHHs CTIHKOCTI CIPUSHHS YKpATHCHKil BUILIN OCBITI y 3a0€3MeueHHi cTajo-
o Ta MOTYXHOTO BiHOBIICHHs (IiC/IsIBOEHHOT) YKpainuy» https://translearnn.ztu.edu.ua.
2. Report WG3. Working Group for Biosphere Research https://drive.google.com/file/d/1ZvTwML3kunTXE89hdOpFtyCZgtsYDTVV/vie.
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SUSTAINABLE RESOURCE MANAGEMENT VIA THE USE OF DIGESTATE FOR THE
REMEDIATION OF SOILS CONTAMINATED WITH PETROLEUM PRODUCTS

ICHERNIAK Larysa,
2MANIECKI Tomasz,
2CIESIELSKI Radoslaw,
2SHTYKA Oleksandr,
IDMYTRUKHA Tetiana

National University “Kyiv Aviation Institute”, Kyiv, Ukraine,
e-mail: larysa.cherniak@napp.kai.edu.ua
2L odz University of Technology, Lodz, Poland

Soil contamination by petroleum products represents a critical environmental challenge, leading to the deteriora-
tion of physical, chemical, and biological soil properties, a decline in fertility, and the disruption of soil ecosystem func-
tions. Given the imperative to implement the principles of sustainable development and the circular economy, identify-
ing effective and resource-saving technologies for restoring soils impacted by petroleum products is of paramount im-
portance. A highly promising approach is the utilization of digestate [1] — a by-product of the anaerobic digestion of organ-
ic feedstock during biogas production. Digestate contains substantial amounts of organic matter, macro- and micronutri-
ents, humic compounds, and beneficial microflora, making it a valuable resource for enhancing the properties of degraded
soils. The application of digestate aligns with the principles of sustainable resource management, as it ensures the recycling
of biogas production by-products and reduces reliance on mineral fertilizers [2].

Petroleum pollution adversely affects the soil’s water-air regime, inhibits the growth of plants and soil microor-
ganisms, and suppresses the intensity of biogeochemical processes. Conversely, the introduction of digestate stimulates
microbial activity, improves soil structure, and creates favorable conditions for the natural degradation of hydrocarbons.
The organic components of digestate can serve as a nutrient source for hydrocarbon-degrading microorganisms, thereby
accelerating the bioremediation process.

Furthermore, the use of digestate offers distinct environmental and economic advantages. It enables the recycling
of biogas effluents, minimizes waste generation, enhances resource efficiency, and mitigates anthropogenic pressure on
the environment. This approach fosters closed-loop material flows within the circular economy, providing an integrated
solution for both organic waste management and the restoration of disturbed lands.

Consequently, digestate constitutes a promising resource for the remediation of petroleum-contaminated soils. Its
application integrates environmental safety, resource efficiency, and the principles of sustainable natural resource man-
agement. Therefore, further research focused on determining optimal digestate application rates, evaluating the efficien-
cy of petroleum hydrocarbon degradation, and studying the long-term impacts on soil quality and fertility remains high-
ly relevant.
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ACCUMULATION OF STRONTIUM AND IRON IN ACHILLEA MILLEFOLIUM L.
DEPENDING ON PROXIMITY TO THE POLLUTION SOURCE

MYKHAILOVA Viktoriia

Sumy National Agrarian University, Sumy, Ukraine,
e-mail: w.michajlowa@gmail.com

Road transport is a significant source of environmental pollution, contributing to the release of trace elements in-
to surrounding ecosystems [2, 3]. Metals can accumulate in roadside soils and subsequently enter plant tissues. Plants
growing near highways are exposed to metal-containing dust particles originating from vehicle emissions, tire and brake
wear, and road surface abrasion. These pollutants may settle on leaf surfaces or be absorbed through the root system,
leading to elevated concentrations in plant organs [1].

Understanding how metal concentrations in plants change with distance from roads is important for assessing
environmental contamination and ecological risks [2, 3]. Studying the spatial distribution of Sr and Fe provides insight
into the impact zone of road-related pollution.

The aim of this study was to evaluate the influence of distance from a highway on the accumulation of strontium
(Sr) and iron (Fe) in the leaves of Achillea millefolium L. The object of the study was roadside vegetation, specifically
Achillea millefolium leaves. The subject was the concentration of Sr and Fe and their variation depending on the dis-
tance from the road.

Plant samples were collected at distances of 1-2 m, 5-7 m, 10-13 m, and 35-40 m from a highway. Metal con-
centrations were determined using a portable X-ray fluorescence analyzer (Thermo Scientific Niton XL2). The obtained
values were averaged for each distance.

The analysis revealed a clear dependence of metal concentrations on the distance from the highway. The highest
values were recorded at 1-2 m (81.95 mg/kg for Sr and 1568.10 mg/kg for Fe), followed by a consistent decrease with
increasing distance. At 35-40 m, the lowest concentrations were observed (39.76 mg/kg for Sr and 428.87 mg/kg for Fe)
(Table 1, Fig.1, 2).

Iron demonstrated a more pronounced decline compared to strontium: from 1 m to 40 m, Fe decreased by about
73%, while Sr decreased by approximately 52%. This indicates a stronger association of Fe with roadside pollution
sources and its more intensive deposition near the road. The results confirm a negative relationship between metal con-
centration in plant leaves and distance from the highway, consistent with known roadside pollution gradients [2, 3].

The observed pattern can be explained by the influence of traffic-related emissions. Road transport generates
particulate matter enriched with metals due to fuel combustion and mechanical wear of vehicle components. These par-
ticles are mainly deposited near the road, leading to increased contamination of nearby vegetation [1].

Table 1. Concentrations of strontium and iron in Achillea millefolium leaves at different distances from the

highway
Distance (m) Sr (mg/kg) Fe (mg/kg)
1-2 81,95 1568,10
5-7 67,33 1110,60
10-13 45,92 723,46
35-40 39,76 428,87

The sharper decrease in Fe concentration may be related to its origin from coarse particles formed during me-
chanical processes, which settle quickly near the emission source. In contrast, Sr may exhibit relatively higher mobility
in the soil-plant system, resulting in a more gradual decrease.

Metal accumulation in leaves occurs through both surface deposition and root uptake [1]. Therefore, plants clos-
er to the road experience higher contamination levels due to greater particle deposition and air pollution.

The obtained results are consistent with previous studies showing a decrease in metal concentrations in roadside
vegetation with increasing distance from traffic sources [4].
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Fig. 1. Strontium (Sr) concentration in Achillea millefolium leaves at different distances from the highway (mg/kg)
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Fig. 2. Iron (Fe) concentration in Achillea millefolium leaves at different distances from the highway (mg/kg)

As a result of the research conducted, we can draw the following conclusions:

— The study demonstrated a clear relationship between the distance from the highway and the concentration of
metals in the leaves of Achillea millefolium.

— The highest concentrations of both strontium (Sr) and iron (Fe) were recorded at a distance of 1-2 m from the
road, indicating a strong influence of traffic-related emissions.

— A consistent decrease in metal content was observed with increasing distance, with minimum values detected
at 35-40 m.

—Iron showed a more pronounced decline compared to strontium, suggesting differences in their sources,
transport mechanisms, and deposition behavior.

— The obtained results confirm that roadside zones are subject to elevated levels of metal contamination and that
plants such as Achillea millefolium can be used as bioindicators of environmental pollution.

— The findings of this study highlight the importance of monitoring roadside vegetation as an indicator of envi-
ronmental quality. The results can be useful for assessing pollution gradients and for planning green buffer zones along
highways.
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3BEPEXXEHHS IPYHTOBOI'O PI3BHOMAHITTS IK IHHOBAILIIMHWI X
C®EPI OXOPOHH ITPUPOIHN
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Komnremniris 30epekeHHs] IPYHTOBOTO PI3HOMAHITTS, a00 MEIOPI3HOMAHITTS, € BiTHOCHO HOBHUM HAIPSIMKOM B
I'PYHTO3HABCTBI, sikuil BUHUK B 1990-Xx pokax [10, 14]. Binroni BaxmBicTh 30epexeHHs] pI3HOMAHITTS IPYHTIB TOCTY-
TMOBO TIOIIMPUIIACS HA CBITOBY HAyKOBY CIUILHOTY. PYHT € OCHOBOIO €KOCHCTEMH, i HOTO Pi3HOMAHITHICTH TICHO MOB'S-
3aHa 3 PI3HOMAHITHICTIO CEpPE/IOBHIL ICHYBaHHs, BIAIrpaloyl BaXJIMBY poOJb y MATpUMII OiopizHomanitTs [11, 13].
Kpim TOr0, Neqopi3HOMaHITTS € KIII040BUM (DaKTOpOM, 110 BIUIMBAE Ha BUPOOHHMILITBO MPOXYKTIB XapuyBaHHs [16]. Ta-
KAM YMHOM, BOHO Ma€ BUpIIIaNbHE 3HAYCHHS U ICHYBAaHHS JIFOJICTBA, OCKUIBKM HOTO Oe3neKa 3aJIe)KUTh BiJ pi3HOMa-
HITHOCTI TPYHTOBHUX pecypciB [3].

Ha novarkax ¢opMyBaHHS IIOTO HAIPSIMKY BUBUCHHS PI3HOMAHITTS IPYHTIB 30CEpeKyBaiocs IMEepeBaXHO Ha
MiaxXo/ax, sSKi 3aCTOCOBYBAIIICH IIPH JOCIiIKeHHI OiopisHOMaHITTS [5, 10]. MeToau Ta iHAEKCH, SKi 9aCTO BUKOPUCTO-
BYBAJIMCS TIPH BUBYCHHI OiOpiI3HOMAHITTS, OyJIH BBEACHI Y BUBUCHHS IMeAOPi3HOMaHITTI. Hampukian, yacto BUKOpHC-
tToByBaiu iHaekc llleHHOHa, iHAEKC OaraTcTBa Ta iHIEKC piBHOMIPHOCTI [6, 12].

OnHak, BUBUCHHSI TPYHTOBOT'O PI3HOMAHITTSI MONEPBax JKOAHUM YMHOM HE OyJIO TOB’s3aHe 3 MUTAHHSIMHU HOTO
OXOPOHH, IO MPU3BOIUIIO IO BTPAT MENOPI3HOMAHITTS y OaraTbox kpainax [16]. Tomy, BUsBIEHHs Ta 3aXMCT piAKic-
HUX Ta 3HUKAIOYHMX IPYHTIB y HE 3MIHEHHX Ta/a00 cllab03MIHEHHX €KOCHCTEMaxX Malli BHpilllajbHE 3HAueHHs Juisi 30e-
PEXEHHSI [PYHTOBUX PECYPCIB Ta KOHTPOJIIO HAJ BTPATOO MEA0PI3HOMAHITTSI.

Komnrremnirisi 30epexeHHs] [PYHTOBOTO PI3HOMAHITTS TICHO MOB’s3aHa 3 KOHIICTIIIEI «IPYHTOBUX CTAJOHIBY, sSKa
po3pobisiiack B HU3LI KpaiH CximHoi €Bponu. Ll iHiniaTuBa mepeabavana CTBOPEHHS KalacTpy OCOOJIMBO IIHHHX
TPYHTIB, KU OM MiCTHUB HEOOXiTHI BIIOMOCTI ITPO KOHKPETHI IPYHTOBI 00’ €KTH, IO MiAMATAIOTH 3aX0aM OCOOIUBO1
oxoponu. B YkpaiHi mociimkeHHs IbOro HanmpsMKy 3anodatkyBaB O.B. KirimoB [1], sikuit Ha OCHOBI y3araibHEHHS 3a-
pyODKHOTO AOCBiAY Ta BUBUSHHSI OCOOJIMBOCTEH IPYHTOBOTO MOKPUBY YKpaiHW BHIUIHB 4 KaTeropii IPyHTIB, IO MOT-
peOyIOTh OXOPOHH, a caMe: THIIOBI, PIAKICHI, 3HUKAIOUi Ta papUTETHI IpyHTH). Ha *anp, He3BaXkaroun Ha 3HAYHI JOCST-
HEHHS Y pO3B’s13aHHI KOHLENTYaIbHUX IIMTaHb MOJ0 OXOPOHH I'PYHTIB, 3aKOHO/IABYMH aCHEKT I[bOTO 3aBIAHHS B HAIIIH
JIep>KaBi 3aJIUIIAE€THCS HEBUPIMIEHUM, OCKIIBKH JOCI HE 3aTBEPPKEHO HOBOTO 3e€MEIbHOT0 KOJEKCY Ta ITi/I3aKOHHUX aK-
TiB, sIKi O BBOJVJIM B MPABOBE MOJIe MOHATTS «YepBoHa KHura IpyHTIB» [2]. 3 omisiay Ha 1ie, HaMu OyJI0 3aPOIIOHOBAHO
BUJIIJICHHS €TAJIOHHUX I'PYHTIB Y NPUPOJTHHUX Ta KBAa3IMPHPOAHUX €KOCHCTEMax Ha TEPUTOPIi ICHYIOUUX IPHPOI00XO0-
POHHHX 00’€KTiB. 3anpONOHOBaHUHN MIXi]] 1a€ 3MOTy c(hOpMyBaTH IPYHTOOXOPOHHY MEpeKy 3 Haikpaile 30epekeHrx
JUISTHOK TPUPOJHUX («IMKUX») IPYHTIB 0€3 HEOOXiMHOCTI 3AIHCHEHHS MPOLEIYp BiA4y)KEHHS HOBHX 3€MEJIbHUX [ILIsi-
HOK Ta MOB’SI3aHKX 13 [IMM CYJIOBUX CIIOPIB.

[epmmii KITBKICHAHN aHATI3 PiIKICHUX Ta 3HUKAIOYUX IPYHTIB posmodascs y 2003 pori B HOCTiIKeHHI pi3HOMA-
HiTHOCTI TpyHTiB y Crionmyuennx Illtatax [4]. Bymo Bu3HaueHO KaTeropii piAKiCHUX, PigKiCHO-3HHKAIOUYNX Ta IPYHTIB,
0 3HAXOMATHCS IIiJ] 3arp0O30I0 3HUKHEHHA. Takoxk OyJo 3akapTOBaHO IXHIH MPOCTOPOBHUH po3monii. Binromi pobotn
00 BUIINICHHSI, BUBUCHHS Ta KapTyBaHHS PiIKICHUX 1 3HUKAIOYHX IPYHTIB HaOpaB oOeptiB y Kurai, Benmkiit bpura-
Hil Ta iHMIUX KpaiHax. BogHowac kpurepii ixHpo1 imeHTH(]IKAMIT Ta KiTacudikaIil BapitoBaIH 3aJeKHO Bifl peTiOHATBHAX
HAYKOBO-METOJMYHUX ITiIXOMIB i mpakTuk [13, 15].

Ha cygacnomy erami myondi, 3aiHATI pIAKICHUMHU Ta 3HUKAIOYHMH IPYHTAMH, JEMOHCTPYIOTh CYTTEBI perioHa-
JBHI BiAMiHHOCTI. 30KpeMa, yacTKa 3HUKao4uux IpyHTiB y Criomyuennx IlItarax cranosumna 0,3 % Bix 3aranpHOI TUTOMNI
IpyHTOBOTO TOKpHBY [4], Toxi six y Kurai neit nokasauk OyB gemio Hmwk4uuM i ctanoBuB 0,2 % [15], a B Yeunsci (Benu-
koOputanis) — e mermuM (0,13 %) [13]. [IpoBeneHi OLiHKY MOMHUPEHHS PiKICHAX Ta 3HUKAIOYHMX IPYHTIB JO3BOJIIIH
OoXapakTepu3yBaTH iXHil MPOCTOPOBUI PO3IMOALN y Pi3HUX perioHax. BogHouac 3anumiaroTbesi HEBUPIMIEHUMH TTUTAHHS
I10/I0 YMHHUKIB, 1110 BU3HAYAIOTh KOHIIEHTPAILIIO Ta MOMIMPEHHS KX IPyHTIB. HuU3Ka J0CiipkeHb POAEMOHCTpYBaa,
1110 aHTPOIIOT'€HHA JIISUIbHICTh, 30KpeMa eKCTeHCH]iKallisl CTbCHKOro IocIo1apcTBa, ypOaHizamis Ta 3a0pyAHeHHs, 3/1a-
THa CIIPUYUHATH BTPaTy nepopizHoMmadirTs [7, 9, 17].

omo knacudikamii piAKICHUX Ta 3HUKAIOYUX IPYHTIB, JOCIIDKEHHS B i Talxy3i BXE OCATIIA 3HAYHOTO MPO-
rpecy 3 nouatky XIX cr. binpmicts migxoniB 6a3yloThcs Ha aHalli3i apeaiB IMOMMPEeHH] I'pyHTIB. 30kpeMa, y Croiry-
yenux llltatax pigkicHI IPYHTH BW3HA4YWIM SK Taki, 0 3aiimMaioTh rronry menme 1000 ra; yHikambHI (€HAZEMidHI)
IPYHTH — SIK Ti, IO TPAIUISIOTHCS JIMIIE B OJHOMY IITAaTi; PiAKICHO-YHIKaJIbHI IPYHTH — AK IPYHTH, IO 3yCTPIi4arOThCA
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JIMIIE B OJHOMY INTATi Ta MaloTh 3aranbHy momty mMennre 10 000 ra; a 3HMKaI04i IPYHTH — SIK piAKicHI abo piakicHO-
YHIKaJIbHI IPYHTH, SKi BTpaTiii oHax 50 % CBOET 1011 BHACIJOK aHTPOTIOTEHHOTO BILTUBY [4].

VY Kurai BU3Ha4eHHS PiIKICHI Ta 3HHKAIOYi IPYHTH, HaOyno me Oinpmoi neramizamii [15]. Tak, mis ripcekoro
periony TaiixaH, pigKiCHI IpyHTH BU3HAYAINCH SK THIH IPYHTIB 1utomero MeHmre 100 km?; yHIKambHI IPYHTH — K THIH
TPYHTIB, II0 TPAIUIAIOTHCS JIMIIE B MEKaX OJHOTO MOBITY; PiAKICHO-YHIKaJbHI IPYHTH — SK THUIH IPYHTIB, IO 3YyCTpi-
YaroTHCS JINIIE B OJHOMY IIOBITI i 3aiiMaroTh 1uronry Mermie 100 kM?; a 3HWKAIOUi IPYHTH — AK PiAKicHI ab0 pigKicHO-
VHIKaJIbHI IPYHTH, 5IKi BTpaTrinu noHan 50 % CBOET IOl BHACTIZOK aHTPOIIOreHHOTO BTpy4aHHs [8].

HaromicTs B Yeibci 3acTOCYBany CUHTE3 €KOJIOTIYHOTO MiIX0/Ly 10 BU3HAUCHHS «Y€PBOHMX CIMCKIBY» PiIKICHUX
BUJIIB Ta JOCIIDKEHHS NEJOJIO0TIYHOr0 Pi3HOMAHITTS JuIsl Kiacudikauii IpyHTIB Ha MOMIMPEHi, 3BUYaiiHi, 4acTi, BUNaj-
KOBI Ta pinkicHi. OIiHKa IPyHTIB 3/ifiCHIOBaNach Ha OCHOBI IUIOIII, SIKy 3aiiMae KOKHa MiArpyna IPyHTIB Ha TEPUTOPIT
OJIHOTO MibHOHA TeKTapiB [13].

Kpurepii BUAiNEHHS PiIKICHUX Ta 3HUKAIOYUX IPYHTIB, 1m0 3acTocoByloThes B CILA, Yensci Ta KHP noBomi
ONM3BKI IO KpUTEpiiB BUIUICHHS €TAJIOHHHUX IPYHTIB, 3allpONIOHOBaHUMHU B YKpaiHi [2]. Tak, 1o kareropii pigkicHUX
I'PYHTIB HAMH IIPOTIOHYBAJIOCS BBECTH i ITHITH I'PYHTIB, IIIOIIA SIKUX CTAHOBHUTH MeHIIe | % Bif 3araabHOI MIIONIi IPyH-
TOBOT'O HOKPUBY YKpaiHH, 5Ki (POPMYIOTHCS Ha JIOKAJIBHO MOMIMPEHUX MAaTEPHHCHKUX MOPOJax, B HETUIIOBHX I'ipoTe-
PMIYHHX YMOBaxX Ta XapaKTepU3YIOThCS CKIATHOIO TeHE3010, 0 BigoOpas3miocs Ha OyZoBi Mpo(diio Ta BIACTHBOCTAX
rpyHTiB. Jlo KaTeropii eTanoHiB 3HHUKAIOUHMX IPYHTIB Iependadasioch BHOCHTH IPYHTH, CyYacHi apeajy MOIIUpPEHHS
SKUX 3HAYHO CKOPOTHIIHCS BHACIIIOK aHTPOIIOT€HHOro BIUTHBY. Lle Morim OyTH IpYHTH, SIKi KOJIHCH OYJIM DIMPOKO I10-
IIMPCHI, aJie HUHI 30€PETJINCs JIUIIe y BUIJISAII HEBEITUKUX OCEPEIIKIB cepe/] arpo- Ta ypOOSKOCHCTEM, a TAKOK IMPUPOJI-
HO PIJKICHI I'PYHTH, apeayiy sIKMX 3aBKAW OyJld BY3bKMMH. YHIKaJIbHI IPYHTH PO3DIISAIANH SIK PIIKICHI 32 PO3MOBCIO-
JOKEHHSIM Ta YHIKaJIbHI 32 TOXOJPKEHHSIM 1 BIACTUBOCTSIMU IPYHTH, SIKi MalOTh 3HaYHY HAYKOBY LIHHICTb.

Takum 4nHOM, CydacHH MiAXix 10 30epekeHHs] IPyHTOBOTO PI3HOMAHITTSI B YKpaiHi Ha OCHOBI BHSIBJICHHS, J0-
CIIIJDKEHHS Ta KapTyBaHHS yHIKaIbHUX, PIIKICHUX, PIIKICHO-YHIKaJbHUX Ta 3HUKAIOUUX I'PYHTIB € JOTIYHUM 1 HEOOXi/-
HUM KPOKOM y paMKax po3BUTKY KoHuenuii «depBoHoi KHUTH TpYHTIBY». Lle cripusie amanrarii HalioOHAJIBHOT CUCTEMH
OXOpOHH IPYHTIB O MKHAPOIAHUX ITiIXOiB 30epeKCHHS MeIOPI3HOMAHITT, iHTeTrpamnii YKpaiHu B Cy4acHi iIHHOBAIIi#-
Hi MPAKTHKU MPUPOJIOOXOPOHHOI AISUIBHOCTI Ta aKTHBHOMY 3aJly4CHHIO YKpaiHCHKUX IPYHTO3HABLIB 10 (HOpPMYBaHHS
rI100abHOI IPYHTOOXOPOHHOT MEPEKI.
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HOBA MIKJHCHUILITHAPHA OCBITHSI TIPOI'PAMA «TEXHOJIOT'TI
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CporosHi NpoBiHI KOMIAaHIT Ta MiNIPHEMCTBA KOPUTYIOTh CBOI CTpaTerii 3 ypaxyBaHHSIM €KOJOTIYHUX TPEHIIIB
1 PO3MOYMHAIOTH peati3allilo MiIOTHUX MPOEKTIB, Cepell SIKMX 0COOJIMBA yBara NMpHIUISETHCS IPOEKTaM 3 JieKkapOoHiza-
il pi3HUX CEeKTOpiB eKOHOMIKH. {11 YKpaiHu HanpsM AekapOOHi3allil € 0cOOIMBO BArOMHUM, BPaXOBYIOUH YCi BUKJIAKH,
SIKi Ma€ KpaiHa B €HEPTeTUYHOMY Ta IIPOMHCIOBOMY CEKTOpi HACKOTOHI M Ti PU3UKH, IO HEOOXiTHO BpaXOBYBaTH Ha
MaiOyTHE.

BignoBigHO mepes BUIIUMH OCBITHIMH 3aKiajaMH Y KpaiHH CTOITh 3aBIaHHS 3a0e3MeYeHHS KpaiHu KaIpOBUM
MOTEHIIaJIOM, TOTOBUM JI0 BUPIIIEHHS yCi€l HU3KU IMPOOIIeM, IO MOCTAIOTh TIEPe CyCIIBCTBOM i HABKOJIMIIHIM cepe-
JIOBUILIEM, & TAKOXK 3JaTHUMU A0 TMPUUHATTS HECTAHAAPTHUX PillIeHb, BPAXOBYIOUH OCOOJIMBOCTI KOXKHOTO PETioHY, Ha-
CEJICHOTO MYHKTY UM OKPEMO B3sITOI TEpUTOPIi.

BpaxoByroun 11i notpedu, y HarionansHomy yHiBepcuteTi «IlonraBchka nosirexnika imeni FOpis Konapariokay
PO3pO0JICHO HOBY OCBITHIO Tporpamy «TexHosorii AekapOoHi3aiii Ta 3aXMCTy JOBKIUIA U BITHOBJICHHS €KOCHCTEM)»
Ut Tiepiioro (0akanaBpChbKOr0) PiBHS BHUIIOI OCBITH, sKa, MEPII 3a BCE, € MDKAUCIUILTIHAPHOK. A I1e 3HAYUTh BOHA
opieHTOBaHa Ha (JOPMYyBaHHS KOMIICTCHINH y CTYACHTIB 3a nBoMa crerfiansHocTsamu (G2/183 «TexHonorii 3axucty Ha-
BKOJIMIIIHBOTO cepenoBuina»; E2/101 «Exomorisi») B Meskax nBox ramyseil 3HaHb (G/18 - ImkeHepis, BAPOOHHIITBO Ta
oyniBanmTBO; E/10 - IIprpomanyi Hayku). BinmoBigHo qaHa mporpama CTaBUTh 32 METY BHKOHAHHS BUMOT JIBOX CTaH-
nIapTiB BUIIOL ocBitH [1, 2].

JAnst cTYAEHTIB — 1ie OAHO3HAYHI TIepeBaru, TOOTO 3a YOTHPH POKH HAaBYaHHS BOHH 3MOXYTh HaOyTH (axoBicTs i
BiNIOBITHO OTPUMATH AWIUIOM OJHOYACHO 33 JBOMA CHCHiaTbHOCTSMH, a 3HAYUTH OyTH OUIBII IIKABIMH HAa PUHKY
Tpati a7 poOOTOIABIIIB.

I"onoBHI pricu HOBOT OCBITHBOT IPOrPaMU HACTYIIHI.

Mema oceimuvoi npoepamu ToJsTae B MiJrOTOBLI KOHKYPEHTOCHPOMOXHHUX (haXiBIIB, IO MalOTh KOMIIETCHT-
HOCTI, HEOOXiJHI Il BUPILICHHS MPHUPOJIOOXOPOHHUX, IPUPOJIOBITHOBIIOBAHUX i TEXHIKO-TEXHOJIOTTYHHUX 3aBJaHb Y
cepi 3aXucTy JOBKULIA 1 30aJ1aHCOBAHOTO TIPHPOJOKOPUCTYBAHHS Ta MAIOTh 3HAHHS M BOJIOAIIOTh HABUYKAMH 3 BUOO-
py IekapOOHI3alliiHUX TEXHOJIOTIH, PIllIeHh Ta YNPaBIIIHCHKHUX CTPATeriii 3 ypaxyBaHHSM DPErioHalbHHX IPIOPHUTETIB
CTaJIOro PO3BUTKY TEPUTOPIH.

Ilpoepama akyenmosana Ha CHeLiaNi30BaHI 3a/1avi OpPraHi3allifHO-TEXHIYHOTO, IIPABOBOTO, TEXHOJOTIYHOTO i
TEXHIKO-€KOHOMIYHOTO XapakTepy y cepi OXOpOHHU HOBKIJUIA, EKOJIOTIYHOI Oe3mekn, 30a1aHCOBaHOTO IPHUPOTOKOPHC-
TYBaHHS Ta JIeKapOOHi3allii pi3HUX CEKTOPIiB EKOHOMIKH, IO TOTPEOYIOTh BUPIMICHHAS Ha Pi3HUX PIBHAX (periOHANIBHO-
My, MICIICBOMY, BUPOOHIHYOMY) Ta XapaKTEPH3YIOTHCS KOMIUIEKCHICTIO i HEBU3HAUCHICTIO YMOB.

Ocobnugicmio oanoi npoepamu € ii cpsMyBaHHS Ha TMOTIIHONICHY (aXxOBY IMIATOTOBKY B cdepi 3aXMCTy HaBKO-
JIMIIHBOTO CEPEIOBUILA, EKOJIOTIT i MPUPOIOKOPUCTYBaHHS, 1110 Niepedadae HaOyTTs 3HAHb W HABUYOK 3 PO3POOIICHHS,
NPOEKTYBaHHS Ta NMPUHHATTS OpraHi3aunifHO-TEXHIYHMX, TEXHOJOTTYHHUX 1 TEXHIKO-€KOHOMIYHMX pillleHb i3 3acTocy-
BaHHSM TEXHOJIOTiH JekapOoHi3allii 3 METO OXOPOHHM aTMOC(EPHOro CepelloBHINAa Ta 3ano0iraHHs 3MiHaM KiiMmary,
OXOpPOHH Ta BIJHOBJICHHS BOJHUX 00’E€KTIB 1 CHCTEM, PalliOHAIHLHOTO BUKOPUCTAHHS 3eMEIbHUX PECYpPCIB Ta OXOPOHHU
IPYHTIB, YHpaBIIiHHS BiIX0/1aMH, 30epeKeHHs 010pI3HOMAaHITTS, PO3BUTKY NPHPOAHO-3aMOBIAHOTO Ta JIicoBOro oy
i 30aJ1aHCOBAHOTO IPUPOJAOKOPHUCTYBAHHSL.

Biominnicmio 0arnoi oceimuvoi npoepamu € i opieHTaIlis Ha MATOTOBKY (DaxXiBIiB, [0 MAOTh 3HAHHS W BOJIOJI-
I0Th HABUYKaMH BHOOPY TEXHOJIOTIH, pillleHb Ta YIPaBIiHCHKUX CTpaTerii 3 AekapOoHi3awii pi3HUX CEKTOPiB €KOHOMi-
KU 3 ypaxyBaHHSIM PETiOHAJIbHUX 0COOIMBOCTEH chepr 3axXHUCTy NOBKIJUIA i MPUPOJOKOPUCTYBAHHS Ta MOTPEOU y Bif-
HOBJIEHHI €KOCHUCTEM.

Jnst po3mmpeHHs crieKTpy (axoBoi MiArOTOBKH CTYJEHTH MarOTh MOJIMBICTH c(hOpMyBaTH BIAacHY iHIAMBIiTya-
JIbHY OCBITHIO TPA€EKTOPIIO IUIIXOM BHOOpPY OCBITHIX KOMIIOHEHT 3 BIIKDHTOT'O KaTaJOTy YHIBEPCUTETY Ta BUOOPY 0j1-
HOTO 13 3-X MEHKOPIB AUCIUILIIH npodeciiiHoi miaroToBku: « HU3pKOByTIeIeBi TeXHOJOTI] Ta eHeProe(PeKTHBHICTEY,
«YTpaBIiHHA €KOJIOTIYHO0 6e3meKxoo» abo «Ekonoridae BiTHOBIEHHS TEPUTOPIi.

Hoga ocBitas mporpama «Texroutorii gexapOoHi3alii Ta 3aXUCTy JOBKIULIA i BiTHOBJICHHS €KOCHCTEM) OpPi€HTO-
BaHa Ha 3a0e3MeYeHHs] KOMIIETeHTHOCTEH, 110 BU3HAYCH] CTaHAAapTaMH BHINOi OCBITH 000X cremiaapHOCTEH («TexHo-
JIOTii 3aXMCTY HABKOJHMIIHBOT'O CEPElOBHIIA» Ta «EKOIOris»), TOMY iHmezpaibHa Komnemenmuicmsy nependavac 3a-
Oe3medeHHs: 3/1aTHOCTI PO3B’SA3yBaTH CKIIQJHI CIIEIiajli3oBaHi 3a/Jadi Ta BUPINIYBAaTH HMPAKTHYHI MPOOJIEMH, 30KpemMa
TEXHIYHOT'O 1 TEXHOJIOTTYHOTO XapakTepy, y cdepi ekosorii, 0OXOpOHHU JOBKI/LIA, 30a1aHCOBAHOTO MTPHUPOIOKOPUCTYBAH-
Hs abo y mpolieci HaBYaHHs, 10 Nepeadadae 3acTOCYBaHHS OCHOBHHX TEOpiil Ta METO/IB HAYK IPO JOBKULIS, TEOPETH-

SECTION 6. Project-based transformation, green and digital innovation,
and post-war recovery in higher education 145




CONNECT_ED: STRATEGIC PARTNERSHIPS FOR GLOBAL ACADEMIC ENGAGEMENT»

YHUX OCHOB Ta METO/IiB TEXHOJIOTIH 3aXHCTY HABKOJIMIIHBOTO CEPEAOBHIIA, Ta XapPAKTEPU3YETHCSI KOMIUIEKCHICTIO 1 He-
BH3HAYCHICTIO YMOB.

s mocsITHeHHS IiIeH TaHOi IpOTpaMu:

" 3 OBOJIOJIHHS 3400yBa4aMy BUIIOI OCBITH HaBUYKAMH BHOOPY TEXHOIOTIH i pimens 3 gexapOoHizalii, mepen-
6aveHo /1Ba TOJATKOBHX PE3YJIbTATH HABUYaHHS:

—BMITH 3aCTOCYBATH 3HAHHA 3 BHOOPY, IPOEKTYBAHHS TEXHOJIOTIH AekapOoHi3allii Ta OOTpyHTOBYBATH iX BHECOK
Y 3MCHIIICHHS BIUIMBY aHTPOIIOT€HHOI AisUTFHOCTI HAa CTaH KOMIIOHEHTIB TOBKULIA ¥ 3MiHY KITiMaTy;

—BMITH 3aCTOCYBaTH HAaBUYKH OPTaHi3allifHO-TEXHIYHOTO, IPAaBOBOT0, TEXHOJIOTIYHOTO 1 TEXHIKO-€KOHOMIYHOTO
XapakTepy 3aJsl PO3pOOJICHHS i pealtizallii yIpaBIiHChKUX PIllIeHb B cdepi AekapOoHi3allii pi3sHUX CEKTOPIB CKOHOMi-
KU;

® 3 OBOJIOJIIHHS 37100yBayaMy BHUIIOI OCBITH HaBUYKaMHM BiJJHOBJICHHS €KOCHCTEM, Iiepe10aueHO J0IaTKOBHH pe-
3yJIbTAaT HABYAHHS:

— JIEMOHCTPYBaTH HaBUUKU BHOOPY Ta pO3pOOIIEHHS yNIPAaBIIHCHKUX PillleHb i CTpaTeriii 3 BiJIHOBJICHHS €KOCHC-
TEM 3 ypaxyBaHHSIM pPeTiOHAIbHUX NPIOPUTETIB CTAIOTO PO3BUTKY TEPUTOPIH.
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VO-zatv.stand.01.11.pdf

2. Crangapt BUIIOI OcBiTH 3a crerianpHicTio 101 «Exomnoris» ass nepuioro (6akaaaBpCchKOro) piBHs, 3aTBepKeHM Haka3oM MiHi-
crepctBa ocBitH i Hayku Ykpaind Bim 04.10.2018 Nel076. — Pexxum pmoctymy: https://mon.gov.ua/storage/app/media/vishcha-
osvita/zatverdzeni%?20standarty/12/21/101-ekologiya-bakalavr-1.pdf.
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MNPO®ECINHI KOMIETEHTHOCTI MEHE/KEPIB JJI51 3ABE3IIEYEHHS
QG3EJEHOI» TPAHC®OPMAIII EKOHOMIKHA

IKYIIAJIOBA I'aiuna,
TOHYAPEHKO Hatauis

Kuiscoxuti nayionanvnuu ynieepcumem imeni Tapaca Lllesuenxa, Kuis, Ykpaina,
te-mail: prof.galina@knu.ua, 2e-mail: goncharenkon@knu.ua

«3emeHa» TpaHcopMallisi eKOHOMIKH — CTPATETiYHUI BEKTOP MOBOEHHOTO BiIHOBIICHHS Ta €BPONEHUCHKO iHTe-
rpauii YkpaiHu, 3anopyka KOHKYPEHTOCHPOMOXKHOCTI KpaiHH Y CEpPeAHBOCTPOKOBIH 1 IOBFOCTPOKOBIH MEPCHEKTHUBI.
3BaxkatouM Ha KatacTpodiyHHUI BIUIMB BIHCHKOBOI arpecii, «3eyeHa» TpaHcdopMallis eKOHOMIKH MOBUHHA MaTH CHCTe-
MHHHI XapakTep W OXOIUTIOBATH KIIIOYOBI €IEMEHTH I'OCII0/IapPChKO-EKOHOMIYHOT CHCTEMH JIepKaBH, a came: GopMyBaH-
HS 1 PO3BUTOK CTIHKHX arpoIpoJIOBOJIbUMX CUCTEM, JIeKapOOHI3allil0 EHEPreTHYHOI CUCTEMHU, BIPOBAKEHHS €()EKTUB-
HOI MOJIeINi «3eJICHOT0» 1HBECTYBaHHS, CTUMYJIIOBaHHS CTAJIOT0 PO3BUTKY I'POMaJl, TOBOEHHE BiJHOBJICHHS €KOCHUCTEM
Ha OCHOBI IIPUHIIUIIB peHaTypaji3amii, mpupogoopieHTarmii Ta iH. [1-3]. BusHauamsHUM (QaKTOpPOM YCIIIIHOT «3EIeHO1»
TpaHchopMarlii eKOHOMIKH YKpaiHu € HaOYTTA (aXiBISIMU Pi3HHUX CIICIIAIEHOCTEH CIieIiai3oBaHUX MIKIHUCIUILTIHAD-
HHUX €KOJIOTOOPIEHTOBAHMX KOMIETEHTHOCTEH.

BaxmmBuM TpEeHIOM PO3BUTKY CYYacHOTO PUHKY Tpalli € popMyBaHHS CTIHKOTO MOMUTY Ha (axiBIliB 3i CTAIOTO
PO3BUTKY, IPHIOMY — IIe ““He OKpema mpodecis y TpaTuliitHoMy po3yMiHHI, a MDKIUCIHIUTIHAPHA POJIb, KA BAMArae
po3yMiHHS 0i3HECy, eKOIOTIYHOI MONITHKH, COMiaJbHUX IMPOIECiB i cTpaTterianoro MucieHas [4]. s 3abe3nedeHHs
«3eJ1eHo» TpaHchopMalii KIIUYOBHX Taly3eil eKOHOMIKM HeoOxinHi (axiBLi, SKi MalOTh BCEOIYHI MiKIUCIHUILTIHAPHI
3HaHHS 010 KPAIlUuX MPaKTHK €KOJIOTI3allil i 1ekapOOoHi3allii TEXHOJIOTTYHUX MPOIIECIB, pO3pOOKH e()eKTUBHUX CHCTEM
€KOJIOI'TYHOTO0 MEHE/PKMEHTY, AOTpuMaHHs MikHapoaHux ESG-¢peiimBopkiB Tommo. “Crainuii po3BUTOK — Lie 3aBXKAH
CHHEpTis: SKOJIOTH 3a[1al0Th HAJA3BHUAHHO BaXKIMBI OpIEHTHPH, (HiHAHCOBHIA CEKTOpP 3a0e3meuye HEOOXiHI pecypcH, a
TEXHIYHI CIICI[aTICTH BIJMOBIAAI0Th 3a (hi3UUHE BTUICHHS 1UX ied y xuttsa” [S].

BaxnuBe micue y 3abe3neueHHi «3elieHOD» TpaHchopMallii eKOHOMIKHM BiBOAUTHCS YINPABIIHCHKHM Kajpam
JIep>KaBHOTO 1 Oi3Hec cexTopiB. “IHTErpamis 3eIeHOro MOPSAAKY JCHHOTO B Jep)KaBHE IUIAHYBaHHS Ta YIPaBIiHHA Ma-
THUME BUPIIIAIBEHE 3HAUEHHS AJIs JOCSTHEHHS YCIIiXY SIK HA HAIllOHAJIIbHOMY, TakK 1 Ha MiCIIeBOMY piBHAX. IcHye 3HauHMI
HEBUKOPUCTAHUH TMOTEHINIa MiXKCEKTOPaIbHOI CITIBIpAIli, IHBECTHUIIH Yy JIOJCHKUHM KaIliTall Ta «3€JCHI HaBHUKNY,
CTBOPEHHS €(PEKTUBHOI CHCTEMH «3€JICHOTo» (piHAaHCYBaHHS Ta CTPATETIUYHOTO IUIAHYBAaHHS 3€MJICKOPHCTYBaHHS [6].
BpaxoByioun 3a3HaueHe, akTyaJIbHOIO BUMOTOIO 4acy € PO3BUTOK OCBITHBOTO cepeloBHIIa Ul (JOpMyBaHHS HOBOI KO-
TOPTH YTPABIIHINB, 3JaTHIX CTBOPHUTH IEPEIyMOBH 1 3a0€3IIEUHTH IIBUAKY «3eJICHY» TpaHc(opMaIliro eKOHOMIKH 1 Oi-
3HECY B yMOBax O€3IEKOBHX PHU3MKIB Ta €BPOIHTErpalliiHUX BUKIIHKIB.

3a pe3ysbTaTaMu MOTIHOJICHOTO aHaJi3y 3aMUTiB POOOTO/IABINB BU3HAUCHO CYKYITHICTh KOMIIETEHTHOCTEH, SIKH-
MU [OBUHHI BOJIOJITH MEHEDKEPHU ISl pO3POOKH cTpaTerii «3elieHoi» nepeOy/JOBU HalliOHAIbHOI €eKOHOMIKH, a8 TaKOXK
3a0e3neueHH s aanraiii i pO3BUTKY JAEPKaBHUX 1 IPUBATHUX CTPYKTYpP B yMOBax TpaHcopMamiiHux 3MiH (tada. 1).

EdexTrBHa aganrariis 10 3MiH 30BHIIIIHROTO CEPEIOBHIIA B YMOBAX peajisallii 3aX0/1iB «3e1eHo1» TpaHchopma-
Iii BUMAraroTh BiJl MEHEDKEPiB, Hacammepea, (OopMyBaHHs CTPATETIYHOI Bi3ii pO3BUTKY Oi3HECY, KA OXOILTIOE:

— TPIOpPHUTETHY CTparerito ajnanramii Oi3Hec-MozelNi A OTPUMAaHHSA KOHKYPEHTHHMX IIE€peBar 3 ypaxyBaHHAM
€JIEMEHTIB OHOBJICHOI «3€JI€HO» €KOHOMIKH (PO3BHUTOK HOBHX CEKTOPIB €KOHOMIKH, BIPOBAXKEHHS €KOJIOTIYHUX CTaH-
JAPTIB SK IHCTPYMEHTIB NMPUXOBAHOTO 3aXMCTy BHYTPIIIHIX PUHKIB Ta iH.) Ta aKTyaJbHHUX SKOJOTIYHHX IPOOIEM, SKi
BIUIMBAIOTH Ha €()eKTUBHICTH ASUTHHICTD KOMITaHil (3MiHa KIIMAaTy, OTIpIICHHS SIKOCTI IPUPOIHUX PECYPCIB Ta iH.);

— BU3HAUCHHS JIOBFOCTPOKOBHX €KOJIOTO-PHHKOBHX IIepeBar MpoayKuii (ToBapis, MOCIyT);

— po3po0Ky 1 BIPOBAIKEHHSI KOMYHIKAIIHOT MOJIITUKK Y YaCTHHI BUCBITJICHHS PE3yJIbTATIB €KOJIOT19HO1, COIli-
AIBHOI TISUTBHOCTI Ta iHII[IaTHB KOMITaHii, 30KpeMa TaKuX SK KaHAJH 1 3ac00n B3aeEMOAIT 31 CTEHKX O AepaMH.

MeHemkep cepeHbOl JaHKW TMOBUHHI BOJIOMITH 3HAHHSAMH 1 KOMIETECHTHOCTSIMH, HEOOXiAHUMH, NIl BU3HA-
YeHHS Halle()eKTUBHIMINX 1HCTPYMEHTIB JOCSTHEHHS MOCTABICHUX CTPATEriuHUX IiIeH i 3aBaaHb. BiqzHaunmo, mo Hu-
Hi OUTBIIICTh BITUYM3HSIHHUX MIAMPUEMCTB MAIOTh 3aCTapili OCHOBHI 3aCO0M 3 BHCOKHM CTYTEHEM ()i3HYHOTO 1 MOpPaJb-
HOTO 3HOCY, a TAKOXX HU3BKWH pPiBEHb aBTOMAaTH3allii TEXHOIOTIYHHX MporieciB. ToMy y HallOMK9ii mepCueKTHBI A
TEXHOJIOTIYHOTO OHOBJIEHHS BUPOOHHMIITBA 3 ypaxyBaHHSIM €KOJIOTIYHUX ACIEKTIB iHXEHEPH, MEHEIKEPH, CKOHOMICTH
Ta SKOJIOTM KOMIIaHii MOBUHHI BMITH 1IecHTH()IKYBaTH Ta aHATi3yBaTH €KOJIOT0-€KOHOMIYHI HACIIiIKU TOCIIOIapPChKOT JTi-
SITIBHOCTI, pO3pOOIIATH i peasi3oByBaTH €KOJIOTIYHI IPOEKTH, OPraHi30BYBaTH 1 MPOBOANTH EKOJIOTIYHUH ayHT.
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Tabuung 1. AKTyasnpHi KOMIETEHTHOCTI MEHEDKEPIB JUIs TOTPed «3eJIeHOT» TpaHcopMaliii eKOHOMIKH

Bun MeHeKMEHTY KomrerenTHicTh

VYMiHHS po3pO0OJISTH Ta BIPOBAUKYBATH CTPATETIT «3€JI€HOr0» PO3BUTKY 3 ypaxyBaHHAM
CTpaTeTiYHUX IIeH 1 3a7a9 pO3BUTKY HaIllOHAJIHHOI €KOHOMIKH, PHHKIB, a TAKOXK CTpaTeTid-
HUX IIiJIel KoMTIaHii, 30KpeMa cTpareriro:

- amanramii 1o 3MiH KIIiMary;

- crpareriro gexapOoHi3alii BUpOOHUITBA;

- CTparteriio ajanTallii 0 IMUPKYJSIPHOI (3aMKHEHOT) €KOHOMIKH Ta iH.
YMiHHS po3po0sATH cTpateriro BupoBamkeHHs ESG cranmapris

CrpareriyHuii

YMiHHS pO3poOJISATH cTpaTeriuHi 3acaan GOopMyBaHHS CTAIHX JIAHITIOTIB TOCTAYaHHS
31aTHICTh po3po0ISITH KOMYHIKAIIIHHY CTpaTerito y cdepi «3eIeHOr0» PO3BUTKY

3maTHICTH iIEHTU(IKYBATH Ta aHATI3yBaTH €KOJOT0-€KOHOMIYHI HACIIAKH TOCIOIapCh-
KOI JTSUTBHOCTI MiANPHEMCTBA
YMiHHSI IPOBOAMTH €KOHOMIKO-EKOJIOTI4YHI aHaJIi3 Ta OLIHKY YIIPaBIiHCHKHUX PillIeHb
YMiHHS PO3pOOJIATH 1 peasli3oByBaTh MPOEKTH y cdepi ekoorizamii TEXHOJIOTTYHHUX IpolLie-
CiB, 3HMKEHHSI aHTPOIIOTEHHOT'O BIUIUBY T'OCIIOAPCHKOI TisNTBHOCTI Ta IiABUIICHHS €(EeKTHUB-
HOCTI €KOJIOTIYHOTO YIPaBIiHHS
YMiHHS opraHizauii i mpoBe/IeHHsI eKOJIOTIYHOTO MEHE/DKMEHTY Ta ayAuTy
31aTHICTh OLIIHIOBATH BYTJICIIEBUII CIiJ] KOMIAHIT i TPOAYKIIT
Onepauiitnuit YMiHHS OOTPYHTOBYBATH 1 peallizyBaTH NPOEKTH y cdepl eHeproe)eKTHBHOCTI Ta Pecypcoo-
Ia{HOCT1
YMiHHS 3aCTOCOBYBATH MI>KHAPO/IHI Ta HalliOHAJIbHI €KOJIOT1YHI CTaHAaPTH
YMinas ineHTH(}IKYBATH i IHTErpyBaTH HUGPOBI TEXHOJIOTIT Ik €KOJIOTI3aIlii TEXHOIOTIYHUX
NPOLECIB i MiABUIICHHS e()eKTHBHOCTI €KOJIOTIYHOTO YIIPaBIiHHS
YminHs GopMyBaTH Ta pO3MOBCIOKYBAaTH JOOPOBUIBHY €KOJIOTIUHY 3BITHICTH Y TOMY YHCII
BIJIIOBIHO 10 BUMor crauaaptie ESG
YMiHHS HanarogutH eeKkTHBHY poOOTY CTPYKTYpHHX MiIPO3ALTIB LIOAO pealti3alii moroy-
HUX, CTPATET1YHUX €KOJIOT0-eKOHOMIYHHX ITiJIeH 1 3aBJaHb

,becepefzo.' 3anponoHoeano asmopamu

TakuMm gyuHOM, pO3poOKa i peamizallis cTparerii «3eJIeHo» TpaHchopMaIlii eKOHOMIKH 3 YPaxXyBaHHIM €BpOiH-
TerpaniiHuX 3000B’s3aHb 1 BUKIUKIB MOBOEHHOTO BiTHOBIICHHS MOTPEOYIOTH MiATOTOBKHA KOTOPTH (paxiBIiB, sIKi BO-
JOMIFOTh KOMIUICKCHUMH MIKIUACIUILUTIHADHIMHE 3HAHHIMH Y cepi eKoJoTii, eKOHOMIKH, YIPaBIiHHS Ta MPUKIAI-
HUX HayK.

CITMCOK BUKOPUCTAHUX JI’)KEPEJI
1. Mapuenko, O., & I'pa6in, O. (2024). 3eneHa Ta uupposa TpaHchopmamii eKOHOMIKH YKpaiHH: NPIOPUTETH MiCIIBOEHHOTO
BimHOBIEHHS. Exonomika ma cycninbemeo, 59, doi:10.32782/2524-0072/2024-59-173
2. «3eTeHey TIOBOEHHE BiTHOBIICHHA YKpaiHu: Bi3is Ta mozemi. (2022). Amamitnuna 3ammcka. Kuis: 'O «PecypcHo-anamiTnaanit
neHTp «CycHinbCTBO 1 JOBKULIS», 32 C.
3. lopbay, JI. ApxiTekTypa mparMaTHYHOT MOJIEITi 3€JICHOTO BiJHOBIICHHS PETioHIB YKpaiHW: CTpaTeriyHuil MifXiJ y KOHTEKCTi CH-
CTEeMHHUX TpaHchopMalliii Ta ro0adbHUX BUKIUKIB. Haykosuil sichux Miscnapoonoeo eymanimapnozo yuigepcumemy. C. 83-90.
DOI: https://doi.org/10.32782/2413-2675/2024-61-12
4. Tonmon, O. Ha Hux mnomoe Oi3Hec i TOTOBWH IIeApo IUIATUTH: XTo Taki ¢axiBmi 3i cramoro possutky. URL:
https://happymonday.ua/khto-takyi-fakhivets-zi-staloho-rozvytku
5. Punok mpari s daxiBiiB y ramysi cramoro po3Butky Ta oxoponu moBkimst. URL: https://nuft.edu.ua/news/podiyi/plidnij-
netvorking-pro-formuvannya-kompetenczij-dlya-zelenoyi-transfor
6. 3BiT mpo 3eneHuil mepexix s YKpaiHU JEMOHCTPYE IUBIXH IO 3€IeHOro BimHOBIeHHs Ta inTerpamii mo €C. URL: https://eu-
ua.kmu.gov.ua/news/zvit-pro-zelenyj-perehid-dlya-ukrayiny-demonstruye-shlyahy-do-zelenogo-vidnovlennya-ta-integratsiyi-do-yes/

SECTION 6. Project-based transformation, green and digital innovation,
148 and post-war recovery in higher education




CONNECT_ED: STRATEGIC PARTNERSHIPS FOR GLOBAL ACADEMIC ENGAGEMENT

CTAJIUA JJOTICTUYHHUM JIAHIIOT SIK OB’€EKT MPOEKTHO-OPIEHTOBAHOI'O
YIIPABJITHHA

[IEHOB Irop,
2KOBTYH Tersina

Ooecwvrutl HayioHanbHUl Mopcokuil yHisepcumem, Odeca, Ykpaina,
te-mail: penovigorl11@gmail.com, 2e-mail: teta.kovtun@gmail.com

YrpapiiHHS JIOTICTUYHUMHU JIAHIIOTaMH Ha 3acajiaX CTAJIOT0 PO3BHUTKY € OJHUM i3 KIIFOYOBUX BHKJIHMKIB Cy4acHOT
ynpaiiHcbKkoi Hayku. [Ipuitnsatrs 17 Lineit cranoro po3sutky OOH [1] BU3HauUMi0 HEOOXiAHICTE CHCTEMHOI TpaHC-
(opmarii JTaHIIOTiB NOCTaBOK: Bij JIIHIHHUX CTPYKTYp, OPIEHTOBAaHMX HA MiHIMI3allil0 BUTpAT, JO MDXXOpPraHi3aliHHIX
CHUCTEM, 110 IHTErpyIOTh €KOHOMIUHHH, €KOJIOTIYHUH Ta COLiaIbHUN BUMIpH cTajocTi. He3Baxkaroun Ha pO3BHTOK KOH-
LEMNLiii cTaloro JIOTICTUYHOTO yNpaBiiHHs [2; 3], mo3a yBarol JOCIIIHHUKIB 3aJHIIA€THCS OOIPYHTYBAHHS CTAJIOTO JIO-
TICTUYHOTO JIAHITFOTA SIK CAaMOCTIHHOTO 00’ €KTa MPOEKTHO-OPIEHTOBAHOTO YIIPABIIHHS Ta PO3pOOKa BIATIOBITHOTO KaTe-
TOpIAJILHOTO anapary.

BinnoBigHO 10 aBTOpCHKOTO MiAXony [2], cmanui nozicmuunuil 1anyroe — e 8HOPAOKOBAHA NOCAIO0BHICHb Op-
eawizayiil i npoyecis, wo 3abe3neuye HACKPI3HUL pyX MAmepianbHo20, iHopmayiino2o ma iHaHCco08020 NOMOKIE 6i0
NepeUHHO20 NOCMAYAIbHUKA 00 KIHYeB020 CROJICUBAUA i Y 360POMHOMY HANPAMKY, IHMeSPYIoUU eKOHOMIUHUI, eKOI02i-
YHUL A COYIANbHULL BUMIPU CMATIOCMI HA 8CIX PIGHAX JIO2ICMUYHUX CUCEM HA OCHOBI Y3200M4CeHUX NPUHYUNIE YNPAG-
ninms. YIoro KIIOYOBOKO OCOGIMBICTIO € MikOpraHisariiiHa mpHpo/a: CTANICTh NAHIIOra He € CyMOK CTAIOCTeil OKpe-
MUX YYaCHHKIB, @ BUHUKAE SIK PE3yJbTaT 1X Y3ro/KEeHOI B3a€MOIT MK IOpUANYHO He3ale:)kHUMU cy0'ektamu [3]. Came
HEOOXIMHICTh KOOPIUHAILT TaKOT B3a€MOIIT IS TOCATHEHHS CIIIBHOT TPHEIMHOT METH 3yMOBIIIOE JOIUIBHICTh 3aCTO-
CYBaHHS IIPOEKTHOTO MiIXOly 0 YIPABIIHHS CTAIUM JIOTICTUYHUM JIAHIFOTOM.

OOrpyHTYBaHHSI CTaJIOTO JIOTICTUYHOTO JIAHIIOTa SIK 00 €KTa MPOEKTHO-OPIEHTOBAHOTO YIPABJIIHHS CIIUPAETHCS HA
BUSIBIICHHS Y HBOMY CYTHICHHUX O3HAaK MpOeKTy. Ha BiAMiHY Bix omepamiiiHOl OisUThHOCTI, YIIPABIiHHS CTaJUM JIOTICTHY-
HHUM JIaHIIIOTOM — Bil HOTO CTBOPEHHS O PO3(OpMyBaHHS — € YHIKaJIbHIM MPOLECOM, OOMEKEHNM y Yaci Ta CIpsIMOBa-
HUM Ha JOCSATHEHH 9iTKO Bu3HaueHoi MeTH. L{i 03Haku Ta ixX crieruivHmii IposB CHCTEMaTH30BaHO y Tabmumi 1.

[TpuHOMTIOBO BaXKIIMBHM € PO3MEXYBAHHS MIX NMPOEKTOM (POPMYBaHHS KIACHYHOTO Ta CTAJOTO JIOTiICTUYHOTO
naHmora. KilacHuHUA POEKT pearti3yeThCs B MEKaX €IHHOTO KPUTEPit0 —MIHIMI3aIlil BUTpAT P 3aJaHOMY PiBHI cep-
Bicy. IIpO€KT CTaNoro JOTiCTUYHOTO JIAHITIOTA Tependadae AKiCHO BiIMIHHY YIIPaBIIHCHKY JIOTIKY: TPHEAUHY CHCTEMY
Liyieit, y sIKii )K0JeH BUMIp He MOXe OyTH NMPUHECEHUH Y JKEPTBY IHIIOMY; PO3IMIMPEHUH TOPU30HT IJIaHYBAHHS JI0 BU-
TpaT MOBHOTO >XUTTEBOTO LMKIY; 3aMiHy JIiHIHHOI MoJenl pyxy pecypciB LHMPKYJISIPHOI; CYTTEBO ILIMPILIE KOJIO
crelikxonaepiB. [lopiBHIBHY XapaKTEPUCTHKY HaBEJEHO y TaOiuui 2.

Tabuuus 1. O3HaKH CTAJIOro JOTICTHYHOTO JIAHIIOTa SIK 00’ €KTa POEKTHO-OPIEHTOBAHOT'O YIIPABJIIHHS

O3Haka POEKTY [IposB y cTamoMy JOTiCTUIHOMY JIAHIIFOTY

KokeH cranuii NOTICTHYHHAN JIAHIIOT Ma€ YHIKaIbHY KOH(DIrypamilo YJacHHKIB, TMOTOKIB i
YHIKaIbHICTD PIBHIB Y3ro/IKEHOCTI CTaJIOCTI, 1110 YHEMOXIIMBIIIOE TUPAXKyBaHHS TOTOBHX pillleHb Oe3 aja-
nrarii.

JismBHICTD 3 YIPABITiHHS CTAJNM JIOTICTHYHHAM JIAHITIOTOM OOMEXEHa y 9aci Ta OXOILTIOE BCi

YacoBa 0OMeXeEHICTh .
MPOIIECH — BiJl CTBOPEHHSI 10 PO3(hOpMyBaHHS JIAHITIOTA.

Y4YacHUKY JIAHITIOTa AiI0Th B yMOBaX oOMexeHuX (hiHaHCOBMX, MaTepialbHUX Ta OpraHi3a-
LiifHUX pecypciB, 110 notpedye iX 30alaHCOBAHOTO PO3MOALTY MiX JIJAHKaMH 3 YpaxyBaHHIM
TPUEUHOT METH.

OOMeXeHiCTh pecyp-
ciB

Ha BigMiHy B 0THOBHMipHOI ONTHMI3amii BUTPAT y KIACHYHOMY JIAHIIOTY, TIPOEKT CTAJIOTO
JIOTICTHYHOTO JIAHIIOTa Tiepeadavae TOCATHEHHs 30aJaHCOBAHOT TPHEANHOI METH: €KOHOMi-
9HOi €()eKTHBHOCTI, €KOJOTIYHOI BiAMOBIJAILHOCTI Ta COMIATBLHOI 1HKJIFO3UBHOCTI, XKOJIEH 3
BHUMIpiB HE MOKE OYTH MPUHECCHUH Y )KEPTBY 1HIIOMY.

BusnauenicTs 1ijiei

Y4YacHUKH JIAaHIIOTa € FOPUINYHO HEe3aJIe)KHUMH Cy0'eKTaMu, 110 BUMarae popMyBaHHS CITi-
MixopraHi3amiiHICTh | JPHHUX MEXaHi3MIiB YIpaBIiHHSA, Y3TOJUKEHHS iHTEpeciB 1 KOOpauHaLii pileHs Ha BCiX piB-
HSIX.

Loicepeno. cknadeno asmopamu
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Ta6J’II/IHH 2. HOpiBHHJ’[bHa XapaKTCPUCTHKA l'[pOCKTiB KJIACUYHOI0 Ta CTAJOr0 JIONICTHYHOTO JIaHI[Iora

IIpo€eKT KIIACHYHOTO JIOTICTUYHOTO IIpoekt cranoro
XapakTepucTHKa .
JIaHIoTa JOTICTUYHOTO JIAHIIOTa
S JIOCSITHEHHSI TPUETMHOI METH: €EKOHOMIYHA €()EKTHB-
MiHiMi3alis BUTpaAT OpU 3aJaHOMY : . . . . . .
Merta HICTB, €KOJIOT1YHA BiAMOBINAIBHICT, COIiabHa 1HKIIO-

PiBHI JIOTICTHYHOTO cepBicy .
3HUBHICTb

BapTicTh, cTpPOKH, SKICTh, CKOJOTIUHUI Ta COI[iaTbHIMA

Kpurepii yemix Bapricth, CTPOKH, AKICTh JOCTABKU o
pHTCpILY y P » CTP ’ a BILIMB Ha BCIX PIBHSAX JIAaHLIIOTa

T'opuzonT KopoTkocTpokoBHii Ta cepeJHbOCT- JIOBrocTpOKOBHIA: ONITHMI3allisi BATPAT IIOBHOTO KUTTE-
TUIAaHYBaHHS pOKOBHI BOTO IMKJIY JIAaHIIOTa
Komo [MocrayansHUKH, BUPOOHUKH, TIEpe- Posmmpene: momatoThCs TpoMaIH, eKOJIOTIYHI OpraHiza-
CTEHKXOMAepiB BI3HUKH, TUCTPHUO'IOTOPH 1ii, peryasaTopy, MaiOyTHI TOKOJTiHHS
Monens pyxy Jliniitaa: B3ATH — BUPOOUTH — HupkymnsapHa: 3aMKHEHI MaTepiaibHi UK, 3BOPOTHA
pecypciB BUKHHYTH JIOTICTHKA K OpraHivyHa MiJcHUCcTeMa
YMoBa JlocsrHeHHS 3a1aHOi OnepariiHoT JlocsATHEHHS y3ro/PKEHOT CTaIoCTI Ha MIKpO-, ME30- Ta
3aBEpIICHHS e(heKTUBHOCTI MAaKpOPIBHSX JIOTICTUYHUX CUCTEM

Loicepeno. cknadeno asmopamu

Ha ocHOBI BUSsIBIIEHHX O3HAK Ta MOPIBHSJIBHOTO aHANI3y MPOIOHYETHCS TaKe BUSHAUCHHS: NPOEKM CIMAN020 102i-
CMUYHO20 TaHYyI02a —Ye 00MedHCceHa y 4aci YHIKanbHa OisbHICb 3 YIPAGTIHHA N0ICMUYHUM JAHYIO2OM, WO 3a0e3neyye
peanizayito NPUHYUNié CMaio2o po3eUmKy —eKOHOMIYHOL eqheKmueHoCmi, eKoI02iuHOl 6i0N0BI0ANLHOCME MA COYIANLHOT
inkmo3ueHocmi. BiACYyTHICTh TaKOrO0 BU3HAYEHHS Y HAyKOBIH JIiTepaTypl MiATBEPKY€E OPHUIIHANBHICTH 3alpONOHOBA-
HOTO MiAXOAY Ta WOro 3Ha4YeHHsS Uil (GOpMyBaHHS KaTeropiallbHOTO amnapary MPOEKTHO-OPIEHTOBAHOTO YIPABIiHHS
CTaJIMMHU JIOTICTHYHUMH CHCTEMaMHU.

Pearizattiss IpOEKTHO-OPIEHTOBAHOTO YIPABIIHHS CTAJIUM JIOTICTHYHHUM JIAHIIOTOM TOTpe0ye ypaxyBaHHA ioro
piBHEBOI cTpykTypH [3]. Ha mikporocicmuunomy pieni KOKEH yJaCHHK JIAHIIOTA € CAMOCTIHHOIO MIKPOCHCTEMOIO, IO
IHTETpy€ TPHU BUMIPH CTAJIOCTi Y BHYTPIIIHI IPOLIECH Ta JOTPUMYETHCS Y3TO/LKEHUX MPHHIUITIB B3aemoxii. Ha mezoi0-
2icmu4noMy pieHi KOOPIMHALIS 3M1HCHIOETHCS B MEXKaX Taly3eBoro abo perioHalIbHOTO CepeIOBHUINA 32 €IMHUMH €KO-
JIOTIYHMMH Ta COUIANBHUMHU cTaHmapramMu. Ha makponozicmuynomy pieni JTaHIIOT TiHOPSIKOBY€ETHCS HOPMATHBHO-
IIPAaBOBUM BHMOTaM 1 MDKHApOJHUM KIIIMAaTHYHUM 3000B’SI3aHHSAM. Y MOBOIO JJOCSITHEHHSI CUCTEMHOI CTaJOCTi € y3ro-
JOKEHICTh MPUHIIMITIB YIPaBIIiHHS Ha BCIX TPHOX PIBHSX: BIJICYTHICTh CTAJIOCTI HA OYAb-IKOMY 3 HUX OOMEXKYE 3arajibHy
CTaJTiCTh JaHiora [4].

IIpoBeaeHe MOCTIHKSHHS J03BOJISE 3pOOMTH Taki BUCHOBKH. CTanuii JIOTICTHYHHUI JAHIIOI MA€ BCI CYTHICHI
03HaKU NPOEKTY — YHIKaJbHICTh, YaCOBI Ta pECYPCHI OOMEKEHHSI, BU3HAYCHICTh TPUEIUHOT METH Ta MI>KOpraHizaiiiiny
npuposy. [TopiBHSIHHS 3 KIITACUYHMM JIOTICTUYHUM JIAHIIOT'OM BHSBJISIE SIKICHO BiZIMIHHY YNPaBIiHCHKY JIOTIKY: PO3ILIH-
peHy cucTeMy ILiJiei, JOBrOCTPOKOBHI TOPU3OHT IUIAHYBaHHS, LUPKYJSIPHY MOJENb NPOLECIB Ta PO3LIMPEHE KOJO
cTelKxonaepiB. 3anponoHOBaHe BU3HAUCHHS IIPOEKTY CTAJIOTO JIOTICTUYHOTO JIAHIIOTa (JOPMY€E KOHLENTYaIbHY OCHO-
BY U MOJAIIBIIOT PO3POOKH METOMOJIOTIi IPOEKTHO-OPIEHTOBAHOTO YIIPABIIHHSA Ta IHCTPYMEHTApIilO OLIHIOBAaHHS y3-
TFOJDKEHOCTI CTAJIOCTI MIXK JJAaHKaMH JIQHIIIOTA.
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CyuacHi rmo0aipHi BUKIHKH, 30KpeMa HACTiJK! BiifHH B YKpaiHi, akTyali3yloTh HEOOXiJHICTh NOIIYKYy e(eKTu-
BHUX MEXaHI3MiB BiTHOBJICHHS COIIiaJJbHO-CKOHOMIYHHX Ta €KOJOTIYHHX CHCTEM. YHIBEPCHUTETH, SKi TPAAHWIIHHO BH-
KOHYIOTh POJIb LICHTPIB 3HAaHb, IHHOBAIIIH Ta JTIOJCHKOTO PO3BHUTKY, ONHMHIUINCE IIEpel HEOOXIAHICTIO OHOYACHO ajar-
TYBaTUCS A0 YMOB BOEHHOTO Yacy i 30€perTe CBOIO IHCTUTYLIHHY CHPOMOXKHICTB IJIS Y9acTi y TIOBOEHHOMY BiTHOB-
JICHHI KpaiHu.

TakuM 4MHOM, YHIBEpPCUTETH OTPUMYIOTH HOBY POJIb IIEHTPIB iHII[IFOBaHHS 3MiH. TOMY HapoOIIyBaHHs MPOEKTHO-
IO MOTEHIIaNTy YHIBEPCUTETIB Ta PO3BUTOK MIKHAPOJHOI'O MapTHEPCTBA HAOyBa€e CTPATETiYHOTO 3HAYEHHS SIK JJIs ca-
MHX 3aKJIaJliB BUIIOT OCBITH, TaK i Ui BiAOyI0BH Y KpaiHu.

Ponp MiXXHapOJIHOTO MapTHEPCTBA € OJHIEI0 13 KIIOYOBMX JUIA YCHIIIHOI BiIOYZA0BH YKpaiHH, OCKLIBKU TOJI0-
JIaHHS HACJIJIKIB pyWHIBHOTO BIUIMBY BIHHU MOTpeOye 3aydeHHs 3HAYHUX 30BHILIHIX PECYpCiB, sIKi YHIBEPCUTETH 3/1a-
THI aKyMyJIIOBaTH 4epe3 MDKHApOIHI TPaHTOBI mporpaMu. BpaxoByroun eBpoiHTerpamiifHuil Kypc YKpaiHu, SKui me-
pendavae rapMOHi3alil0 CTAHAAPTIB BUIIOI OCBITH 3 BUMOTaMH €BpPONEHCHKOTO JOCTIJHUIIBKOTO IIPOCTOPY, PO3BUTOK
MDKHApOJHOTO IMapTHEPCTBA € OOOB'I3KOBHM EIEMEHTOM TpaHC(hOpMallii OCBITHROTO cepenoBuia. [lapamensHo 1€
CHPHUATUME CTBOPEHHIO NMPHUBAOIMBUX JOCHITHUIBKUX CEPEIOBHI Y BITUM3HIHNX yHIBEPCUTETaX 1 MOBEPHEHHIO KBaJli-
(ikOBaHHX KaJpiB y 3aKJIAIH BUIIOI OCBITH YKpaiHU.

HamionaneHoi paau 3 BiTHOBICHHA YKpaiHH BiJ HACHiAKIB BiiHH, cTBopeHa Yka3zom IlpesumeHta Ykpainu y
kBiTHI 2022 poky, po3pobuia [Inan BigHOBIEeHHsT YKpainu (Takox Bijomuil sik HarionanbpHuit man BinHoBieHH:) [1]
SIK OCHOBHUI1 IHCTPYMEHT Ta MeXaHi3M TpaHcdopmarlii. BiH € cucTeMHUM MeXaHi3MOM yHpaBIliHHS peallizali€lo MpoeK-
TIB «3€JIEHOD» PEKOHCTPYKIii, OpieHTy0UHCh Ha €Bponeichkuil 3eieHuit Kypce. Cepesn MpOEKTIB, SKi BXOAATH Y Pi3HI
HanioHanbHI porpamu Ilnany BinHOBIEHHsS YKpaiHH, € Taki, 110 CIPSIMOBaHI Ha OCBITY, a TAKOX BHUPILIEHHS NPoOeM
3aXHCTY, 30€peKeHHs Ta BiHOBJIEHHs oBKULI [2]. [ns ix peanizamii HeoOXiqHUI PO3BUTOK MIXXHAPOJIHOTO MapTHEp-
CTBA, SIKMH CIIpusie 3a0€3MeUeHHI0 J0CTYITY 10 (PiHAHCOBUX PECypciB, HOBUX 3HaHb 1 TEXHOJIOTIH.

[TpoekTHMI TTOTEHIIAN YHIBEPCUTETIB MOXKHA PO3IIIAAATH K CHPOMO>KHICTD 3aKJIa/iB BUIIOT OCBITH TeHEPYBaTH,
3ay4aTH, peai3oByBaTH Ta MacIITa0yBaTH MPOEKTH PI3HOTO THITY, CEpel IKUX TOCIITHUIBKI, OCBITHI, €KOJIOTi4Hi, CO-
IiaJIbHI TOWIO, 3a0€3Mevyoud MpU I[bOMY CHCTEMHHH BIUIMB Ha PO3BUTOK CYCIIUILCTBA. TOMY MPOEKTHA IiSUTHHICTDH
CHpHsIE€ BiTHOBJICHHIO €KOCHCTEM, PO3BUTKY 3€JIEHHX TEXHOJIOTIH 1 U(poBOi OCBITH. A Ba)XXIMBUMH YMHHUKAMH yCITi-
ITHOT peatizallii MPOEKTIB € IHCTUTYIIIHA i ITPUMKA, PO3BUTOK JIFOJICHKOTO KaIliTaay Ta KOMaHIHa poOoTa.

B yMoBax BOEHHOT0O 4acy OCOOJHBOIO 3HAYCHHS HaOyBa€ PE3WNILEHTHICTh YHIBEPCHUTETY — HOTO 3[AaTHICTH 30e-
piratu i BiHOBJTIOBATU MPOEKTHUI MOTEHINA MOMPH OS3MEKOBI 3arpo3u, iHYPACTPYKTYPHI pyHHYBaHHS Ta BIATIK Kaj-
piB. Came ToOMy MI>XKHApO/IHI NAPTHEPCTBA BUKOHYIOTh POJIb HE JIMIIE PECYPCHOIO JKepea, a i CBOEPITHOTO CTPaXxoBoO-
ro MEXaHi3My, 110 3a0e3Meuye IHCTUTYIIHHY Oe3MepepBHICTh Yepe3 AMCTaHIINHE 3aTy4eHHs 0 HAYKOBHUX Ta OCBITHIX
MPOLIECIB.

BaxmBoro TeHneHmiE0 € popMyBaHHA TEMaTHYHUX JOCIIIHUIBKAX KOHCOPIIyMiB HABKOJIO MPOOIEMATHKH Bil-
HOBJICHHSI Y KpaiHH, 110 00'€THYIOTh YHIBEPCHTETH Pi3HUX KPaiH i3 METOIO CNUILHOTO BUPIIICHHS aKTyaJbHUX HAyKOBHX 1
MPaKTUYHHX 3aBAaHb. YKPaiHChKi YHIBEPCHTETH MAIOTh JOCTYI JI0 IIMPOKOTO CIIEKTPa Mi>KHAPOJHNUX IHCTPYMEHTIB ITiAT-
pumku. Cepen Hux [Iporpama Horizon Europe, sika Bifkpuna 1uist yKpaiHChKUX OpraHizauiii MOXKJIMBICTh y4acTi SIK TIOB-
HOIPaBHUX MapTHEPIB y JOCHIAHUIBKIX KOHCOPIiyMax, (piHaHCYIOUH MPOEKTH Yy cdepax nudpoBux TpaHchopmarlii, 3e-
JICHOT €KOHOMIKH, OXOPOHH 3/10pOB's Ta coniayibHuX iHHOBanii [3]. [Iporpama Erasmus+ 3abe3nedye MOOUIBHICT CTYyEH-
TIiB 1 BUKJIa1a4iB, peasti3allito mapTHepcTBa y cepi BUIIOT OCBITH Ta PO3BUTOK IOTEHIIATy YHIBEpCHUTETIB [4].

Cepen NpHUKIIQAIB YCIINIHO peani3oBaHUX MPOEKTIB MOXKHA Ha3BAaTH MIXHAPOIHHUN MPoeKT «TpaHcdopmariiina
HaBYaJbHA Mepeka UL MIATPUMKH CTiHKOCTi Bummoi oceitn Ykpainu (Transformational Learning Network to Support
the Sustainability of Higher Education in Ukraine)» — mepexa, sika cripusic pO3BUTKY MapTHEPCTBA, OOMiHY 3HAHHAMHU
Ta CIiJTLHOMY HaBYAHHIO, BIIKPUBAIOYN HOBI MOXKITUBOCTI JiJIsl €E€KTUBHOT B3a€EMO/Ii1 YKpaiHChKHX YHIBEPCUTETIB 13 3a-
1iKaBJIEHUMM CTOPOHAMH. 1i MeTa — MiATPUMKA JOCTiTHUILKOT, OCBITHBOT Ta yHPABIHCHKOT JibHOCTI y BIPOBAIKEH-
Hi IPUHIIMIIB CTAJIOT0 PO3BUTKY M JOCTYIII A0 KpalUX MPaKTHK [5].
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BaknuBe 3HaueHHST MArOTh LIIBOBI 1HIIIATUBH, CHPSIMOBaHI caMe Ha MiATPUMKY Ykpainu. Hanpuknaz, I[Iporpa-
mu DAAD — acorianii HIMEIIbKUX BHIIMX HaBYAIBLHUX 3aKJIAJiB Ta iXHIX CTYJSHTCHKUX OpraHizallii, ski GpiHaHCYIOTh
CIUTBHI JOCTITHUIBKI IPOEKTH, OOMIHH Ta CTHIICHAiaIbHI IPOTPaMH I YKPaiHCHKUX HAYKOBIIB [6]. YcmimHNM npu-
KJIaJI0OM € MDKHApOAHHH NMPOEKT «YKpaiHCEKO-HIMEIbKa Mepeka IU(pPOBOro HaBYaHHS», PE3yJBTATOM SKOTO CTaja
MiXyHiBepcHUTeTChKa miatgopma ais HeopMaIbHOI OCBITH, PO3pOOIIEHa U €KOJIOTIB, 3aXMCHUKIB TOBKIUIS Ta CIIe-
LIaIICTIB, SIKi IParHyTh MOSUTUBHUX 3MiH, 3 €IEKTPOHHAMHU KypCaMH BiJ IPOBITHUX yHiBepcHUTeTiB YKpainu Ta Himeu-
YHHHM 3 YIPABIiHHSA NPUPOAHIMH PECYPCAMH, OXOPOHH HABKOJHIIHBOTO CEPEIOBHINA, KIIMATHYHOI MONITHKU, PO3BHT-
Ky CTapTamiB, yIpaBIiHHS MPOEKTAaMH, IU(PPOBUX IHCTPYMEHTIB Ta AUAAKTUKH [7].

[Momnpu 3HauHMI Mporpec y 3alydeHHi MDKHApOJHUX MapTHEPCTB, YKPATHChKI YHIBEPCUTETH CTUKAIOTHCS 3 CHUC-
TEMHUMH BUKJIMKaMH, 1110 OOMEXYIOTh TOBHOLIIHHY peaji3alilo MPOeKTHOro moTeHmiany. Cepen HUX:

* HEIOCTATHS THYYKICTh BITUM3HSHOTO 3aKOHOJABCTBA y cdepax (piHaHCOBOrO YIpaBIiHH, 3aKyIIBEIb Ta TPY-
JIOBUX BIJIHOCHH, III0 YCKJIQIHIOE JOTPUMaHHSI BUMOT MIDKHAPOIHUX IPAaHTO/aBIIiB;

* HU3BKHI PiBEHb, @ YACOM 1 BIJICYTHICTh, IHCTUTYLIAHOI MIATPUMKHU Y BUIJIAI CIICI[IaIi30BaHUX MiJPO3ILUIIB 13
CYTIPOBOY MIXKHAPOJHHX IPOEKTIB Y 3aKiIafaX BUIIOI OCBITH;

* eMirpariisi HayKOBO-TIEAarOT{9HOTO MEPCOHANY, SIKa HETaTHBHO BIUIMBAE Ha (HOPMyBaHHS KOHKYPEHTOCIPOMO-
KHUX JOCIIJHAIBKUX KOMaHI;

* HEZJIOCKOHAJICTh aHTJIOMOBHOI HayKOBOi KOMYHiKamii, B TOMy YHCIi TIPH HAIMCAaHHI 3asBOK, IMyOJiKamii Ta
NpeNCTaBICHHI Pe3yJIbTAaTIB MDKHAPOJHAM HapTHEPaM.

Otxe, HapOILIYBaHHS MMPOEKTHOTO MOTEHIialy YHIBEPCUTETIB uepe3 MiKHAPOJHI NapTHEPCTBA € HE JIMIIE 1H-
CTPYMEHTOM 3aJy4eHHs 30BHIIIHIX PECYpCiB, a CTpaTEriYyHUM MEXaHi3MOM BHECKY BHIOi OCBITH Y CTaJIMi PO3BHUTOK i
BiJTHOBJICHHSI YKpaiHU.

Haii0inpIl mepcreKTHBHUMH IHCTPYMEHTaMH HApOIyBaHHsS MPOEKTHOTO MOTEHIIaTy € y4acTh y Iporpamax
Horizon Europe ta Erasmus+, DAAD, po3BHTOK IOCTIJHUIBKUX 00’€JIHAHb Ta HAJIArOJOKEHHS JIBOCTOPOHHIX MapT-
HEpCTB i3 NPOBIAHUMH YHIBEpCHUTETaMH KpaiH-uieHiB €Bporeiicbkoro Corosy. [IpiopuTeTHUMH TEeMaTUYHUMHU Hampsi-
MaM# U1 (OPMYBaHHS TaKUX MAPTHEPCTB € CTAM PO3BHUTOK, «3eJIeHa BiIOyHOBay, MudpoBa TpaHchopMaIllis, miarT-
pHMKa MEHTAJIBHOTO 3I0POB’Sl TPOMAJI Ta MOCTPaXKAAINX BEPCTB HaceJIeHHs. TaKkoxX Il yCIilHol peaisamii IpOeKTIB
BaXXJINBO (hOPMYBATH B 3aKJIaZax BHUIOI OCBITH CIICIialli30BaHi HEHTPH i ITPUMKH.

InenTHdikamis Ta BpaxyBaHHS BUKIHKIB, SKi MAIOTh HECIPUATINBUI BIUIMB Ha peallizallito MPOEKTIB, TO3BOJIHUTH
MIHIMI3yBaTH PU3UKH Ta MiABUIIUTH PiBeHB YCIIIIHOCTI MO JOCSITHEHHIO MTOCTaBICHUX PE3yJbTaTiB.
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