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$AYOPECHEHTHE TECTYBAHHSI BYKA €BPOIIEMCHKOI'O Y BOTAHIYHHX
IIAM’SATKAX IIPHPOAH ABBOBA
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E. M. Apycramans, I'. B. Myapaxks

LocniookeHo 60maHiuHi nam’smKu npupoou 3a yuacmro 0eKopamusHux gpopm 6yka egponeticbkozo
(Fagus sylvatica), siki eukopucmaro 8 o3eseHeHHi Abgosa. AKkmyanbHicMmb MOHIMOPUH208UX
0ocniorieHb CMAaHY MicbKoi 0eHOpodaopu 6OMAHIUHUX NAM TMOK NPUPOOU 00YMOo8aeHAa
HeobXxiOHIicm0o popMmysaHHIO 6A308020 PiBHSL €KO02IUHUX OaHUX O/l OUIHKU XapaKkmepy i OUHAMIKU
ypboexocucmem. IlokazaHo HAYKO8Y Ma ICMOPUUHY UIHHICTMb NPUPOOOOXOPOHHUX MepUmopill

! OOKTOP TEXHIYHUX HayK, Ipodecop,

npodpecop Kadeapu eKOAOTIdHOI 6e3IeKU Ta IPUPOI00XOPOHHOI qiIABHOCTI
(HamioHaabHU# yHiBepcuTeT “ABBIBCHKA II0OAITEXHIKA”)

e-mail: mokriv@ukr.net

ORCID: 0000-0002-5814-5160

2 [OOKTOP CiABCBKOTOCIOZAPCHKUX HayK, IIpodecop,

3aBigyBad Kadeapyu eKOAOTil, IPUPOAHUYHNX Ta MaTeMaTHIHUX HAYK
(KomyraapHUH 3akAam BULIOI ocBiTH “BiHHHIIBEKA akaneMis Oe3repepBHOI OCBITH”)
e-mail: ov_mudrak@ukr.net

ORCID: 0000-0002-1776-6120

3 OOKTOP TEXHIYHUX HayK, Ipodecop,

3aBigyBad Kadeapu eKOAOTiYHOI Oe3IIeKH Ta IPUPOLO0OXOPOHHOI AiFAPHOCTI
(Hamionaabuuii yHiBepcuTeT “AbBBIBCHKA ITOoAiTEXHiIKA”)

e-mail: petim@ukr.net

ORCID: 0000-0003-3344-4196

4 kangunaT CiABCBKOTOCIIOapChKUX HayK, JOIIEHT,

[Tepmmit 3acTynmHUK MiHicTpa 3aXHCTY JOBKIAAS Ta IPUPOAHUX PECYPCIB YKpaiHu
(MiHicTepcTBO 3aXUCTy AOBKIAAS Ta IIPUPOAHUX pecypciB YKpainu, M. Kuis)
e-mail: info@mepr.gov.ua

ORCID: 0000-0001-8830-361X

> [upekTop JenapraMeHTy IIPUPOAHO-3aI0BigHOr0 QoHAY Ta 6iopisHOMAaHITTA
(MixicTepcTBO 3aXHCTy AOBKIAAS Ta IIPUPOAHUX pecypciB YKpainm, m. KuiB)
e-mail: info@mepr.gov.ua

ORCID: 0000-0002-4845-2909

® xanupar reorpadiyHUX HayK, AOLEHT,
IOOLEHT Ka(eapHu eKOAOTIl Ta OXOPOHH HaBKOAHUIITHEOTO CEPENOBHUIIA
(BimHMIIBKUH HalliOHaABHUN arpapHU yHIBEpPCHUTET)

e-mail: galinal 7097 l@ukr.net

ORCID: 0000-0003-1319-9189




Ukrainian Journal of Natural Sciences No3

YKpaincokuil kypHan npupooHuuux Hayk Ne3

6omaHiuHol Kameeopii. PomobIoN02IUHUMU MEMOOAMU BUKOHAHO NOPIBHANbHUN AHAI3 emicmy
niemeHmis ma payopecyeHmHux napamempia 0epesHux nopio 8 eK0.1020-himoyeHOMUUHUX NOSICAX
KOMNNeKCHOT 3e/1eHO0i 30HU Micma.

BcmaHoenieHo 8UCOKY NIACMUUHICMb CMPYKMYpPHOL op2aHizayii xioponsiacmis aucmkie byka
€8poneticbK020, UL0 XapaKmepusyemvbCst BMICMoM Xaopodiny i kapomuroioie. Ha nocunerHs
Yypbo2eHH020 HABAHMAINKEHHSL 00CNIOIKYBAHL POCAUHU pedzyomb 30L1bULEHHAM 8MicmYy XA0poghiny
ma KapomuHoioie Yy HACAOIKEHHSX CKBEPY Ma 8YJUUL
BcmaroeneHo, U0 3acmoCcy8aHHSL (hAYOPEeCUeHmHoz20 Memooy € NepCneKmusHUM Y HaAYyKo8OMY
00CNIOIKEHHI, NPU KOHMPOJL CAHIMAPHO20 CMAHY 0epesHUX HACAOXKeHb, OCKLIbKU 3abe3neuye
BU3HAUEHHSL THME2PAIbHO20 HAYKO080 EMHICHO20 napamempa — iHoekcy mxxummesocmi depes. Ha
OCHOB8L BUMIPSIHUX (hyopecyeHmHUxX napamempie eusHaueHo iHoerxc xummegocmi oepes. Y
BYJIUUHUX HACAOIKEHHSIX THOEKC IKUMMEBOCMI 3MEHULYEMBCSL 8 2 pasuU, UL0 8KA3YE HA 3HUIEHHSL
aKkmugHocmi OOHOPHOIL uacmuHu homocuHmesyuo2o0 anapamy.

O6tpyHmMo8aHO npaKmuuHe BUKOPUCMAHHSL CYUACHUX Memo0ie (h1yopecyeHmHo20 eKcnpec-
mecmyeaHHsL POCAUHHOCMI, SKI 3a6e3neuyroms KOpensyiliHull cuHmes MopgogizionoiuHUX 1
6i0pi3UUHUX MEXAHIBMI8 homocuHmMe3y ma 2pagoaHANIMUUHOL IHhopMayil, Uo € HeOOXIOHUM npu
CMeEOopeHHI IHPOPMAYITIHO-0IAZHOCMUUHUX cucmeMm 0151 KOMNJIeKCHO20 MOHIMOPUH2Y MICOKUX
exocucmem, 36eperkeHHst 6I0PI3BHOMAHIMMS MA OXOPOHU (PAOPUCTUUHO20 2eHOPDOHIOY
ypbaHizosaHUux mepumopiil.

Knrouoei cnoea: b6omariuHa nam’sasmika npupoou, byk egponelicoKuli, hayopecyeHuyis,
comocuHmes, MOHIMOPUH2 MICbKUX eKocucmem.

FLUORESCENCE TESTING OF THE EUROPEAN BEECH IN THE BOTANICAL
SITE OF NATURE OF LVIV

Mokryy V. 1., Petrushka I. M., Mudrak O. V., Grechanyk R. M., Arustamyan E. M.,
Mudrak G. V.

Annotation. The botanical sights of nature were studied, including the decorative forms of the European
beech (Fagus sylvatica), which were used in the landscaping of Lviv. The relevance of monitoring studies of
the state of the urban dendroflora of botanical natural monuments is due to the need to form a basic level
of ecological data to assess the nature and dynamics of ecosystems. The scientific and historical value of
nature conservation territories of the botanical category is shown. Photobiological methods were used to
perform a comparative analysis of the pigment content and fluorescent parameters of tree species in the
ecological and phytocenotic zones of the complex green zone of the city.

The high plasticity of the structural organization of the chloroplasts of European beech leaves,
characterized by the content of chlorophyll and carotenoids, was established. The studied plants respond
to increased urbogenic load by increasing the content of chlorophyll and carotenoids in the park and street
plantings.

It has been established that the use of the fluorescent method is promising in scientific research, when
controlling the sanitary condition of tree plantations, as it provides the determination of an integral
scientifically capable parameter - the vitality index of trees. Based on the measured fluorescent
parameters, the vitality index of the trees was determined. In street plantings, the vitality index decreases
by 2 times, which indicates a decrease in the activity of the donor part of the photosynthetic apparatus.
The practical use of modern methods of fluorescence express vegetation testing, which provide a
correlational synthesis of morphophysiological and biophysical mechanisms of photosynthesis and
graphoanalytical information, is substantiated, which is necessary for the creation of information and
diagnostic systems for comprehensive monitoring of urban ecosystems, preservation of biodiversity and
protection of the floristic gene pool of urban areas.

Key words: botanical monument of nature, beech european, fluorescence, photosynthesis,
monitoring of urban ecosystems.

Beryn obymMoBAeHa HeOOXimHICTIO (hopMyBaHHS
AxkTyaAbHICTH MOHITOPHUHTOBUX 0a30BOro pPiBHA €KOAOTIYHUX OAHHUX [AS
LOOCAIIKEHD CTaHy aeHapodAopHu OLIIHKYW CTaHy 1 [AUHaAMIKH €eKOCHCTEM.
OoTaHiYHUX mam aToK IPUPOIH, 3eaeHi HacaKeHHS BiirpamTh 3HAYHY
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poAab 'y Ooporebi 3 3a0pyaHEHHIMU
aTrMocepHOro IIOBITpPsl, pPEryAIOBaHHI
TEIIAOBOTO pexuMmy, IITyMO3aXHUCTi,
IHKEHEpPHOMY 3axXHCTi, BIIAHNBalOTh Ha
MIKpOKAIMAT, a TaKOX EeCTeTHUYHHH i
ca”HiTapHUM craH wMicra. MicbKki 3eaeHi
HaCa?KeHHI HalepeKTUBHIIIe
HiATPUMYIOTD IPUPOSHUY cTaH
6iocepr, HOpPMaAi3yIOTh Ta30BUH PEKUM
Ta TOAINIITYIOTH XiMIiYHUY cTaH
arMoccepH, 3MEHIIYIOTh 3alIHAEHICTh
HOBITP4, CIIPULIOTH 6ioaoriuHOMY
OYMIIIEHHIO HOBiTpa ¥ Bogu. Came ToMy
3aXUCT HAIBHUX i IPUMHOXKEHHS MiCbKHUX
3€A€HHUX HacCalXKXE€Hb € HaraAbHUM [OA49
CTBOPEHHS KOMQOPTHHUX YMOB IKHUTTH
MeEIIKaHIIIB.

M 3araApHii CTPYKTYPHO-
YHKIIIOHaABHIM  opraHizaiii MiCBKHUX
TEPUTOPili  BaskAWBe Miclle 3aiimae
KOMIIA€KCHA 3€A€Ha 30Ha, y MexXax KOl
3HaXOOATBbCH YHIKaAbHI HOpuUpoaHi U
AHTPOIIOTEHHO 3MiHEHI 06’eKkTH
puponHo-3amnosigHoro ¢ouny (I[I13P)
Ykpainu. BaxxauBum HaIIpIMKOM
30aAaHCOBAHOI'O  PO3BUTKY CY4acCHOIO
cycmiabcTBa € 30epeskeHHS 0i0AOTiYHOIO
izt AaHAIIIATHOTO  Pi3HOMAHITTA.
OCHOBHHM  3aBA@aHHAM  LI0A0  Horo
BiATBOpPEHHSI € OIITHMi3allid CTPYKTYpHU
IPUPOSHO-3AIIOBIAHUX  TEPUTOPIH  Ta
00’€KTiB y BIiANOBIAHOCTI OO0 CTPYKTYpPHU
IIPOCTOPOBUX  E€AEMEHTIB  €KOAOTIYHOI
MEepexi. OcobamBOrOo  3Ha4YeHHd U
aKTyaABHOCTI HaOyBalOTh [IOCAIIKEHHS
00’ekTiB i Tepuropiii [I3® gk ocCHOBHHX
CTPYKTYPHHX €EAEMEHTIB €KOMepeX Ta
KOMIIAEKCHOI 3€A€HOI 30HU MICT.

Y wMexax M. AbBoBa BHIIAGIOTH
OEeB’ITh KaTeropiii OO0’€KTIiB HPHUPOIHO-
3aroBiIHOTO doHIy: perioHaAbHUH
AaHAIMAMTHUE [OapK, ITapKU-TIaM a9TKH
Ca0BO-TIAPKOBOTO MHUCTEIITBa, OOTaHIUHi
camu, AicoBI 3aKa3HUKH, 3aIlOBimHI
ypodwuiia, reoporiyHi i OoTaHiuHI
Ham sITKHU HOPUPOIH. 3a TIAOILIEIO
IepeBaskKaloTh AiCOBI 3aKa3HUKH, 3a
BiABiAyBaHICTIO - MIapKU-IIaM dTKU
CazoBO-IIaPKOBOTO MHUCTELITBa i
perioHaAbHUHI AaHOIaOTHUH Iapk
“3uecinHa”. Haii6iab1rra KIABKICTB
OOTaHIYHUX MaM’ITOK MPUPOOAH, IIE
OKpeMi eHAEMiYHi YU eK30TH4YHi AepeBa

Ta TPYyIH AEpPeB, sIKi 3pOCTAIOTh Y Pi3HUX
yacTUHAX Micra. 3HaueHHd OOTaHIiYHUX
IIaM'siTOK TIPUPOAU BaXKAUBE 3 OaraTbox

aCHeKTiB (Hazapyk, 2008). Ix
IPUPOSHUYO-HAYKOBA LIHHICTh IIOALATAE Y
30epexkeHH1 i BiZHOBAEHHI

0iopi3HOMAHITTS ¥ MOHITOPHUHIY CTaHY
HaBKOAUIITHBOTO IIPUPOIHOTO
CEepeZloBHUIllAa, BUBYEHHI €KOCHCTEM Ta iX
KOMIIOHEHTIB (Myzapak, 2020).

CydacHi KOHIeNWii yIpaBaiHHS
€KOCHCTEMaMU I'PYHTYIOTBCS Ha
BUKOPUCTAHHI  JaHUX  KOMIIAEKCHHUX
MOHITOPUHIOBUX JIOCAIIKE€Hb POCAMHHOTIO
IIOKPUBY, $Ki peaai3yeTbCsd Ha OCHOBI
KOPEASIIifHOTO CHHTEe3y OiOMEeTPHYHHUX Ta
MopdodiziosoriuHUX MaHUX.
BionnpoaykTUBHICTb neHapodAopU
MICBKUX Haca[KeHb, XapaKTepU3yIThb
AicoTakcalliiHi mapamMerpu U TaKOXK
mopdodiziosoriuni IOKa3HUKU:
aKTUBHICTb (POTOCHHTETUYHOIO arapary,
BMICT ITiIrMEHTIB, IIBHAKICTH Tra3000MiHYy

CO, abo O , Tomo. Ha ocHoBI
PEHOAOTIYHNX, aHaTOMO-MOP(OAOTIYHHIX
i biodizmuHmx JOOCAITZKEHb

PO3POOASIOTECA  TTOKA3HUKH  CTIHKOCTi
pPOCAMH 10  Ppi3HOMaHITHHUX  CTpecC-
dakTopiB.

[iarHocTHKA BHAMBY ypbanizariii Ha
PYHKIIOHAABHUNE CTaH POCAWH HOTpedye
3aCTOCYBaHHA €KCITPECHUX Ta
iH(popMaTHBHUX METO/iB. ITpu
IOOCAIMIKEHHI mii Ha POCAMHY CTpec-
dakTOpiB 0ocobAMBe Miclie 3afiMae MeTos

doToinayKIii dayopecrieHIIii, 1110
IITUPOKO BUKOPHUCTOBYIOTH y CyYaCHUX
JOCAIPKEHHSIX POTOCHHTETHYIHUX

npoueciB  (Lazar, 1999; Murchie &
Lawson, 2013). Bimomo, 110 3MiHU

PyHKITIOHaABHOI aKTHBHOCTI
POTOCHHTETUYHOTO arapary
I103HAYaIOThCS 6e3rocepe HBO Ha
e(peKTUBHOCTI POTOCHUHTETUYHUX

IPOLeCiB i BiAIOBIAHO MNPOAYKTUBHOCTI
pocauH (llagumua Ta iH., 2006). Takoxk
BimoMo, 110 QAyopecHeHIliss XAopodisy
Ma€e TIiCHHUH 3BOPOTHHUM 3B’E30K i3
rporecomM poTOCHHTERY, 110 Ja€ 3MOTy 3a
3MiHaMu BiAIOBIAHUX HapaMmeTpiB
dayopectieHIlii xXaopodpicy IIBHAKO i
HEIHBA3UBHO OIIIHHUTH CTaH 1 aKTHUBHICTH
dorocuHTeTHUHOTrO anapary (Misra et al.,
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2012). Peecrpamnis ayopecueHmii #
a”Haaiz ii nmapamerpiB = 3albe3redye
e(peKTUBHE TEeCTYBaHHA CTiHKOCTI pOCAWH

OO yYMOB cCepemoBHIIAa, a  TaKOXK
aBTOMAaTH3ALIII0 BUMipIOBaHb
€AeKTPOHHO-KOH(pOpMAaIliHHIX CTaHiB

doTocHHTETHYHOrO arnapary. HaykoBoio
OCHOBOIO 3aCTOCYBaHHH (PAYOPECIEHTHUX
METOMIB [OiarHOCTHKH CTaHy POCAHUH €
Oioximiuni Ta 6iodi3uyHI KOHBEPCIiHiHI
MexaHidMu goTocuHTe3y. dayopecreHTHi
METOoaHU ineHTUIKyIOTh 3MiHHU B
POTOCHHTETHYHOMY arnapari, Ha OCHOBI
B32a€EMO3B’I3KiB MiX (POTOCUHTETUYHUM

[IePEeTBOPEHHAM  €Heprii, peryadili€ero
pobotu ¢oTocucTeM Ta (PAYOPECILIEHITIEIO
xA0podiay.

Mera pocaifgxkeHHS — 3OiMCHUTH
dayopeclieHTHE TEeCTYBaHHI
PYHKIIIOHAABHOTO CTaHy IIirMEHTHOTO

KOMIIAEKCY AHCTKOBOI'O arapary mayoba
3BUYAMHOTO 1 OyKa €BPOIIEHCBKOTO Y
00TaHIYHHUX IIaM’dTKaxX [OPUPOAU MicTa
AbBOBa.

3aBraHHs: BUMIipATH
dAyopecIieHIIEeHTHi napaMeTpH Ta
BU3HAYUTH IHOAEKC 3IKUTTEBOCTI [OEpEB,
AKUH  BHUKOPHUCTOBYETBCS B  SKOCTI
IHTErpPaAbHOTO 6ioinauKaIifHOTO
ITOKa3HUKa 3a0pyAHEHHS CepeIOBHIIA.

OOG’eKT [OCAiIKEHHS —  BHIOBE
PI3HOMAaHITTS OEeKOpaTUBHUX (opM Oyka
€BPOIIEHCHKOr0 y OOTaHIYHUX ITaM'aTKax
puponu M. AbBoBa.

[Ipeamer mocaimzkeHHd — OGioximiuHi
Ta biodpizmuni MeXaHi3MHU 3MiH
acCHUMIAGIIIAHOTO anapatry AEepPEB yV Pi3HUX
€KOAOTIYHMX yMOBaX, BH3HAYEHUX 34
bAyOpPECIIEHTHUMHU ITapaMeTpaMU.

MaTepiaa Ta MeTOIH.

LocainkeHHS nependavaroThb
PEKOTHOCIIUPYBaAbHI 0o0CTeREeHHS
Haca/KeHb, AaOOpATOpPHI BHUMIipIOBAHHS
(PAYyOpPECIIEHTHHX IIapaMeTpPiB POCAWH Ta
dopmMyBaHHA 6a3u JaHUX.

Binbip 3pas3kiB AHCTS BHKOHaHO 3
CepenHbOI YaCTHHH KPOHH JAepeB BiKy 15-
20 pokiB, y  YOTHPBOX  EKOAOTO-
diTonneHOTHYHUX TIoscaXx M. /AbBOBa
(ByAM4HI HacaIKeHHH, CKBEPH, IMapKH i
IIPUMICBKUH AiC), BiAMiHHUX 3a CTYIIEHEM
BIIAUBY aHTPOIOTeHHUX (aKTopiB Ha
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POCAMHHICTB. KouTpoaem
AUCTS AEPEB IIPUMICBKOTO AiCy.
AKTHBHICTb ¢OTOCHUHTETUYHOTO
arapaTy POCAUH [OCAIIZKEHO METOA0M
doToiHngyKOBaHOL dayopecrieHITii
xpopodpiay  (Kamycraumk 1 Mokpui,
2009). TIlepen BuUMiIpIOBaHHSIM AWUCTKU
aJlarTyBaAHCs OO0 VYMOB, 3a SKHUX
IIPOBOUAUCH BUMIipIOBaHHS
dayopecIieHITii. Aucrok nepen
BCTAHOBAEHHSIM V BIACIK [Ad 3pa3KiB
alariTyBaAu [0 TEMHOTHU IIPOTAroM 3 XB.
Inoyknitini  kpuBi @®X BHMIipioOBasu
OUHaAMIiYHUM AYOPHUMETPOM.
CrieKTpasbHy  CEAEKIiI0 30yI3KyH0dYoro
(4=450-550 uM™) i PEECTPOBAHOTO
BUIIPOMiHIOBaHHS (A=680-760 HM)
3miMCHIOBAaAM 3a [JOIOMOTOI0 CKASHHX
cBiTAOQiabTPiB. TpuBaaicTe peecrparii —
3 xB. YacoBa 3aAeXHICTHb, BiIHOIIEHHS
MaKCHUMAaABHOI i CTallioHapHOI aMHAITYyAN

CAyTYBaAO

IHAYKIIHHUX IepexoiB DX
peecTpyBasacs CaMOIIHCIIEM abo
ocrmaorpadom, 3 TIOIAABIIIOIO

KOMII'FOTEPHOI0 00poOKoro. OIlliHIOBaHHA
PYHKITIOHAaABHOT'O CTaHy AVICTKIB
IIPOBOAUAM 32 OCHOBHUMM IIapaMeTpaMHU
IHAYKIIMHOI KpuBOi: Imax — MakcuMaabHE
3HayeHHa  (ayopecneHnii; Iconst -
cralioHapHUU piBeHb ii yepeld 3 XB micad
IIO04YaTKy  OCBITA€HHSd. [lOCTOBipHICTH
3adiKCOBaHUX BinMiHHOCTEM
BU3HAYaAUCh 3a t-Kputrepiem CThIOAEHTA.
[Ticass BU3HaAUYEHHA OCHOBHUX HIapaMeTpiB
30iHCHEHO PO3paxyHKHU iHOEKCY
XKUTTEBOCTI (Rfd) masa XapaKTepUCTUKH
POTOCHHTETHYHOL aKTHUBHOCTI Ta
3araabHOro crany pocamHu: Rfd= (Imax -
Iconst) / Iconst — BeAMYMHa TraciHHS
dayopecrieHIlii, Ha 9Ky BIAMUBAIOTh SK
doroximiyni (Pikcamias CO,), Taxk i
HedoToXiMiuHI IIpoliecu (rerinoBa
OUCHUIIAIlid eHeprii 30yasKEeHOTO CTaHy
MOAEKYA XAopoduiay), XapaKkTepusye
CTPECOBY aallTOBAaHICTh POCAMH [0 YMOB

CcepenoBHINA.

Bwmict xaopodiaiB  «a», «b» Ta
KapOTHHOIIIB BH3HAYaAU
CHIEKTPO(POTOMETPUYHUM METOAOM ITicAd
eKCTpaKIlii 96%-HUM CITUPTOM.

OOpaxyHKH 3aiiCHIOBaAu 3a popMyAaMHU
Bepnona-Berrmiretina (KamycraHuk i
Moxkputi, 2004).
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PesyanTaTH.

Byk aicoBuii HaA€XUTH [0 POOUHU
oykoBux (Fagaceae), pony Oyk (Fagus L.).
Pim wHaaiuye [0 oHdecaru BUOIB, dKi
PO3IOBCIO/ZKEHI B MiBHIUHIHA MiBKyai. B
YKpaiHi IpUpPOAHO POCTYTH ABa BHAM OyKa
— Oyk aicoBuii, €BpomeHcbKUM, abo
3Buuaiinuii (Fagus sylvatica L.) i Oyk
kpuMcbkuit (Fagus taurica Popl.), saxuii
OedKi [MOOCAIMHUKY BBaXKaOTh MiABHUIOM
Oyka cxigHoro (MeapHUK Ta I['pedyaHUK,
2003; MeabHUK, 1976). ITpuponuuti apeaa
IIepHIOro i3 HUX [PUYPOUYEHUH 1o
Kaprniarcekux rip, Ae BiH Ma€ HaA3BUYAHHO
BEAMKE  €KOAOTIYHE Ta  IIPOMHCAOBE
3HadyeHHd. BykoBi npaasicu Kapnar y 2017
p. orpuMaamu craryc obO’ekra BcecBiTHBOI
npuponuoi criaaumwmHu TOHECKO «Bykosi
opaaicu i maBHI aAicm Kaprnar Ta iHIINX
perioHiB €Bponm». Y 3axigHiit €Bporri Oyk
AICOBHM TIOHMIMPEHUH [OCHUTH IIUPOKO B
Oaratbox KpaiHax Bim CraHamHaBil 00
CepenzemHoro Mops i Big Iloptyraaii mo

Ykpainu.
Byk Mae Haa3Bu4daliHO BEAUKE
€KOAOTiYHEe 3Ha4YeHHS — OCOOAMBO Y

HNPOAYKYyBaHHI KHUCHIO, OYUCTIL MOBITpP4,
30epexkeHHiI BoAoTH y IpyHTi. Kpona
nepeBa nobpe migmaerbcs (popMyBaHHIO,
TOMy MOro MIIHPOKO 3aCTOCOBYIOTH ¥

HapKOBOMY OyiBHHUIITBI, cucremi
o3eaeHeHHd MicTta. Byk aicoBuii € gocuTh
[NEeKOPaTUBHUM BUIOM Ta
XapaKTEepPU3YEThCS HAgBHICTIO BEAMKOI
KIABKOCTI MOP(OAOTIYHHX
(mexkopaTHUBHUX) dopwm, AKi

BiAPi3HAIOTHCH 3a 30BHIIIIHBOIO OYyI0BOIO,
BEAWYHMHOI YH 320apBAEHHSIM OKPEMUX
OpraHiB aepeBa (AMCTKOBOi IIAQCTHHKH,
KPOHH, KOpH, TIAOLIB TOLIIO).
3ycrpidaeTbcsa OyK y ABOX (PEHOAOTIYHHX
dopmMax: paHHBO- Ta IIiI3HBOKBITYYi 3
Pi3HHUIIEIO PO3BUTKY Y ABa THUKHI.

Yy Tabamuii 1 cucremaTH3oBaHi
MiCII€3POCTaHHd BHIOBOIO Pi3HOMAHITTS
Oyka 1 #oro mekopaTHBHUX QOpM Yy
naM'aTKax OPUPOAN M. ABBOBa — OKpeMi
IepeBa YH POCAWHHI acortiaitii, KoTpi
MaloThb BaroMe HayKoBe, KYABTYPHE,
icropuyHe abo ecTeTH4YHe 3HA4YEeHHS Ta
HOBHUH 3aII0BiIHUM PEKUIM.

BrigHO aHaaidy gaHmx Tabammi 1
OTPUMAaHO pPe3yAbTaTH, B SKUX ITOKa3aHO,
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mo Oyk 3pocTae B PpIi3HHX YMOBaXx,
BiOMIiHHHX 3a CTyIIEHEM BIIAUBY
aHTPOIIOT€HHUX dakTopiB Ha
POCAMHHICTE. 3akKoHOMIipHOCTI

IIPOCTOPOBOIO PO3MIIlIEHHA POCAMHHHX
yIpyloBaHb  IIOKAQIEHI B OCHOBY
€KOKAIHHO]I nudepeHIiarii
iTOLIEHOTUYHOTO ITIOKPHUBY BEAHUKHX MiCT
i ix npuMmicekux 30H (Kyuepasuii, 2001).

o [IEPILIOTO €KOAOTO-
iTOLIEHOTUYHOTO nogcy (I  E®II)
BiIHOCUTBCS POCAWHHICTBL IPHUMICBKHUX

AiciB i3 xXapaKTepHUM IIaHiBHUM AiCOBHM
KAIMaTOM. Ilepmui EPIT
XapaKTePU3YIOTbCI MaAuUM abo BiZCyTHIM
IPAMHUM aHTPOIIOr€HHUM
HaBaHTaxkeHHaM. [lpyruii E®II - 1e
POCAMHHICTb KPYIIHHUX  AicollapkiB i
apKis., IIPUMiCBKUX canis, dKa
BiApi3HAETBCS Bixg  AicoBOi  OGiAbIIIOIO
3piIKEHICTIO Haca/KeHb, a OoT¥XKe, U
CyxXilluM KaAiMaToM, H9KHHM Ha3HUBaloTh
"aicocrenmoBuMm". [asgs  agpyroro E®II
XapakTepHU noMipHUM  ypOOTeHHHH
BriauB. J[lo Tpetrboro E®II HasexaTh
MICBKi cazyu 1 CKBepH, $Ki BHAaCAIZIOK

BEAUKOi 3piIKyBaHOCTI HacaIXEHb Ta
TEIIAOEHEPreTUYIHOTO BIIAUBY micra
XapaKTepPU3yIOThbCS "crenoBuUM"
raimatToM. [aa mporo E®PII xapakrepHe
CHABPHE QaHTPOIIOT€HHE HaBaHTaXKCHHM.
YerBepTui E®IT - e BYAHWYHI

Haca/KE€HHSI Ha TEepUTOpii i3 3HAYHUM
3aMolIeHHaM 1 3abymoBoro.  BoHu
[IOBHICTIO 3aAeXkaThb BiJ '"HIyCTeABHOIO"
KAlMaTy ILUX TEPUTOpPiHl, Ha LI0 BKAa3ye
Pi3Ke CKOpPO4YEeHHSI BEreTalliiHOTO Iepioay
BYAMYHHX HacalKeHb 1 I[epegdacHe
omagaHHA AHCTd. lled KaiMaTHYHUH
rpaflieHT Ha3BaHO 'HmycTeAbHUM'. Y
4eTBEPTOMY E®IT HalCyTTEBIIIINM
CEPEIOBUIIIEYTBOPIOIOYUM €AeMEHTOM
3€A€HUX HacaIKeHb € BYAWYHI
HaCa/KeHHd, IIOOAWHOKI [JepeBa, a
TaKOXK «KOHTEWHEepHa 3€ACHB».
Cucremarusallid MICBKHMX HaCa/RKEHb 3a
E®IT 3abesneuye imeHTHdIKAII0 BIAUBY
KOMIIA€KCHOTO ypOOreHHOTrOo
HaBaHTaXKEHHd Ha (PYHKILIOHAABHUM CTaH
MIiCBKOI OIEeHIAPOAOPH.

Byk cxioHuli — boTaHigyHa mmam'aTka
HOPUPOSUN MICIIEBOTO 3HA4YEeHHS B YKpaiHi.
3pocrae y Mexkax Mmicta ABBIB Ha MAOLI
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Ce. HOpa y mniBHiYHO-CcXimHi¥ yYacTUHI
ckBepy (III E®II). Craryc Hagano B 2018
p., 3 MeToro 30epekeHHsI BIKOBOTO Oyka
(6yx CXimHMH, Fagus orientalis).
Onwmcanuii 1erl  BUA  yKPaiHCBKUM
boranikoMm Boaogumupom AUIICEKHUM i

OOBIII Big BepxHiX, Bim dYoro Bci
AWCTOYKH PO3MillleHI MaiikKe Ha OLHOMY
piBHi. B YkpaiHi 3pocrae nepeBakHo Ha
HiBHiYHUX cxuaax Kpumcbkux rip, ne
YTBOPIOE YUCTI AicocTaHM Ha BUcOTI 450
— 1400 m Hazx piBHeM Mopd. BumorauBmuii

BiIpi3HAETHCS Bifl OyKa AiCOBOTO TUM, IO OO  PpOAIOYOCTI IPyHTYy 1  BOAOIH,
BEPXHi AMCTOYKH, SKi OTOYYIOTh MHUCOYKY, TiHBOBHTPUBaAUH.
IITUAOTIONIOHI, HHXKHI — BY3bKOAIHIHHI,
Tabanra 1
XapakTepUCTHKA BUAOBOTO Pi3HOMAHITTS AEKOPATUBHUX (PopM OyKa
y IamM’gITKax npupoau M. ApBoBa
No JlekopaTuBHa AnMiHiCTpaTHBHE po3TalllyBaHHI Ta Kiap
n/m dopma Gyka AicoBOro Micrie3HaxoKeHHs 00’ekTy [13D KicTb
IITYK
1 Byxk cxigHmit BoraniuHa mam’aTKa IpUPOIU MiCIIeBOTO 1
(Fagus orientalis) 3Ha4YeHHs B YKpaiHi, M. ABBIB, 11ao1a Cs.
IOpa, niBHIYHO-CXigHA YacTUHA CKBEPY
2 Byxk aicoBuit popma Crpuiicbku# HapK — I1aM’dTKa caloBO- 1
ayboaucTa IapKOBOT'O MHCTEILITBA HAIlIOHAABHOTO
(Fagus sylvatica 3Ha4YEeHHSIM, M. AbBIiB
Quercifolia Schneid)
3 Byk aicoButt chopma Boraniunuii cag ApBiBcbKoro HarioHaabHOTO 1
HipamMigasbHa yHiBepcurery iM. . ®panka — o6’ekt 13D
(Fagus sylvatica 3araabHOIEP>KaBHOIO 3HAYEHHSIM, M. ABBIB
Fastigiata Koch)
4 Byxk aicoButi hopma Boraniunanii cag ApBiBcbKOro HartionHaasHOTO 1
[IAaKy4a, [IOBUCAA, yHiBepcuretry iMm. l. dpanka;
3BHCaI04a Borauiuuuii cag HairioHaabHOTro 1
(Fagus sylvatica AICOTEXHIYHOTO YHIBEPCUTETY YKpaiHu — 06’€KT
Pendula Loud., [13® 3arasbHOAEPKABHOIO 3HAYEHHS;
F. s. Bonnyensis CrpuiicbKuii napk, M. AbBiB 2
Simon-Louis)
S Byk aicoBu#i opma Boraniunuii cag ApBiBcbKOro HarioHaabHOTO 1
pOKeBO-00AsIMOBaHA yHiBepcurery iMm. . dpanka;
(Fagus sylvatica BYA. I. ®panka, M. AbBIB, 1
Roseomarginata
Henry)
6 Byk aicoBuii popma Boraniunanii cag ApBiBcbKOro HartioHassHOTO 1
po3aciueHoaucTa yHiBepcureTy iM. 1. ®panka,
(Fagus sylvatica Borauniynuii can HartionaabHoro 1
Laciniata Vignet) AICOTEXHIYHOTO YHiBEpCUTETY M. ABBIB
7 Byk aicoBuii popma Boraniunnii cag HartioHaabHOTO 1
TEMHO-IIyPIIypoBa AICOTEXHIYHOTO YHIBEPCUTETY
(Fagus sylvatica Crpuiicekuii 11apk; 10
Purpurea Ait., ByA. [. ®panka; 1
F. s. Atropurpurea CHOIKIBCBKUH ITapK — I1aM’aTKa casloBO- S
Reg) IIapPKOBOI'O MUCTEIITBA, 00’eKT I13®P micrieBoro
3Ha4YeHHs, M. ALBIB
Byk nicosuil ¢. oybonrucma — myxe BUpi3aHUMH, BY3bKUMHU AUCTKaMH,
rapHe OeKOpPaTHBHE [AepPeBO i3 TAHMOOKO MOMiOHUMU MO0 AHMCTKIB mayba. Aormari

12
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AHUCTKIB 4acTo XBUASACTI, IHKOAH
caabozybyacTi. OOAiKOBaHUH €K3€MIIASD
pocre y CrpuiicbkoMy napKy M. ApBOBa
(I E®II). 3ycrpidaeTbca y  HapKy
«CodpiiBKa», M. Ymaop (MeAbHHK i
I'peuanuk, 2003).

Byk nicosuil ¢. nipamioansHa -
BHCOKE  [I€PEBO 3 ipaMifaAbHOIO
dopMOIO KpPOHH, TIAKH CIIPIMOBaHi
Bropy. ¥ BorauiuHomy cany ABBIBCHKOTO
HY im. IBana dpanka pocre 3aBe3eHUH y
2002 pomi i3 «CodpiiBKH» omuH i3
ek3eMIagpiB  1iei ¢gopmu (I  EPII).
IlepeBlle HEBEAWYKE 3a po3MipaMu -
BHCOTOIO 1,2 M.

Byk nicosuii ¢. niakyua — BUCOKE
OEePeBO 3 OyKe JOBTUMH (00 7 M) riaAKaMu
IIE€PIIIOTO OPAIKY, 3BHUCAI0YUMH
BepTUKaAbHO BHHU3 (MeabHUK i ['peyaHuK,
2003). OxuH i3 HaMObIABII AEKOPATHBHUX
€K3eMIIASIpPIiB maHoi ¢opMH pocTe y

Crpuiicekkomy tmiapky (I E®II). Ha
TepuTOpii BoraniyHoro cany
HaririomaanbpHOTO AlCOTEXHIYHOTIO

yHiBepcutetry (HATY) VYkpainu, mo Bya.
O. KobuasaCchKOi, pocte 1 mepeBo maHOi
dopMH, KpoHa SKOTO BCsS 3MillleHa Ha
omun Oik (II E®II). Taka dopma 6Gyaa
iHTponykoBaHa y bBoraniunu#i capn
AbBiBcbkoro HY im. I. ®panka (mepesiie
Bucotor 1,03 M) y 2002 pouii (II EPII).
Byk nicosulil ¢p. poxeso-obnsimosaHa
— [epeBo 3  IIHPOKHMH  TEMHO-
IIypIIypOBUMH YU 3€A€HHUMU AHUCTKaMH,
dIKi MAalTh HENPaBHABHI CBITAO-POKEBI
kpai (MeapHUK 1 [I'peuanuk, 2003).
Pocanna 1i€i dopmu npencraBaeHa B
Boraniynomy cany ABBIBCBKOTO
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HY im. 1. dpanka (I E®IT). 1o
ByA. M. YepeMinuHy, 44, ne Oyaa
PO3MHOXKeHa IIenAeHHaM y 1971 p. i3
nepeBa, 110 pocao y CTpUHCbKOMY IIapKy.
Byk nicosuli ¢. posciueHonucma —
POCAMHHM 3 AMCTOYKaMH Bil BY3BKO
eAIITUYHUX (AQHIETHUX), 3y04YacTHUX M0
TAMOOKO AOIIATEBMX, IHKOAU AiHIHHHUX,
minokpaix. [epeBre, 10 pPocTe Yy
Boraniuynomy caay ABBIBCBHKOTO
HY im. 1. dpanka (II EPII), 3aBe3eHe y
2002 p. i3 mapky "CodiiBka". Ek3zemIasip,
1o pocte y aesaapornapky HATY Ykpainu
(Il E®IT) edpeKTUBHO KOHTPACTYE 3aBAIKU
OOCUTH BHUCOKO IIAHATIH KpoHI Ta
TAHOOKO PO3CIiYEHUM BY3BKO EAIIITHYHUM
AWICTKOBHM IIAQCTHHKaM, €Ki BOCEHH
HabyBarOTb TEMHO-0yporo 3a0apBAEHHS.
Byxk nicosuil ¢p. memHo-nypnyposa —
[E€PEBO 3 MyPIIyPOBHUMH AUCTKaMHU, dKi He
3MIiHIOIOTH CBif KOAIp HPOTArOM AiTa.
3ycTpidaeThcd y napkax YKpaiHu JOCUTH
4acTo, 0cobauBo y ApBOBi, TepHoIOA],

Yxropomi, Myka4eBo. Kiabka
€K3EMIIASIPIB BEAUMKHX PO3MipiB pocTe y
CtpuiicbkoMy IapKy M. AbBOBa.

OOAikoBaHU €K3EMIIAIP POCTE HA BYAHII
IBana ®panka M. AprBoBa (IV E®II).
PesyavrTaTu BU3HA4YEHHS
KIABKICHOTO BMICTy IIiI'MEHTIB y AHWCTKax
pi3HUX pOekopaTWBHUX ¢QopM Oyka B
naMm'arkax npupogu M. /ApBoBa Ta ix
HOpiBHAABHA xXapakTepuctuka B E®II
M. AbBOBa IIpEACTaBA€HI Ha PHUCYHKY 1.
3MmiHu (piziosroriuyHUX (PYHKILH POCAWH B
yMOBaxX BIIAMBY MICBKOI'O CepeIOBHIIA €
[I€PIIIOI0 peaxiliero-BiaIOBi IO
OpraHi3My Ha YMOBH 3pPOCTaHHSI.
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Puc. 1. IlopiBHSIABHUM aHaAi3 BMICTy IIIrMEHTIB B AUCTKaX Pi3HUX AEKOPATHBHUX
dopMm Oyka B mam'arkax mpupoau M. AbBoBa. EDII — eKoAOro-iTOLIEHTOTUYHH MOSIC.

3aBaaHHsa 6ioi3uaHOTO
MOHITOPUHIY YCKAQIHIOETHCS BEAHKOIO
Pi3HOMAaHITHICTIO aTMocepHUX

3a0pynHIOBa4iB i pi3HOIO  peaxiliio-
BiATIOBiAAI0 Ha HUX OKPEMHUX BHUIIB

POCAUH. Heaxki PEYOBUHY, AKi
3a0pyaHIOIOTH HOBITPA MOXKYThH OyTH AL
pOCAVH PKEPEAOM JOIaTKOBOIO
KUBAEHHS 1 BKAIOYATHUCA B MeTaboaizm
(Harpuraaz, CIIOAYKHU KapOoHY,
HiTpOreHy, cyAbdypy), IiHIII HaBITb Yy
MiHiMaABHUX KOHIIEHTpAIigx €

OTPyHHUMH (030H, PTyTh, QTOop). Tomy
IKITAWUBICTE PEYOBHHU [OASI OpPraHisMy
BiA3HA4YaEThCI IIBHUIKICTIO ii
MeTaboaizarii Ta HeWTpaaizamii, a TaKox
JO3BOASIIOTh WIBHAIIE XapaKTepHU3yBaTH
TEeHIEHIIIIO 3MIiHH [OOCAIZKYyBaHOTO
Iporiecy abo peakiiii, a He iXx aOCOAIOTHUX
IIOKA3HUKIB, OTPUMAaHUX y KOHKPETHHX
yMoBax ekcrnepuMeHTy. Lli pesyabratu
4acTo He BiATBOPIOBAaHi IIPU 3MiHi YMOB,
BUOY 1 BiKy OOCAIIZKyBaHUX POCAVH.
OCHOBHOIO TIPUYHMHOIO iHaAKTUBAIIil
doTocuHTE3Y € IOPYLIEHHI B
[IrMEHTHOMY KOMIIA€KCi. 3MiHa BMicTy
IIrMEHTIB ~ BIIAMBa€ HE  AHMIIEe  Ha
IHTEHCUBHICTE (OTOCHHTE3y, ase ¥ Ha
3araApHHHE piBeHb MeraboaizMy, pyx
aCHUMIASHTIB, CHHTE3 POCTOBHX PEYOBUH.
Y 3B’I3Ky 3 IHM, KIABKICHHHM 1 AKiCHHHA
craan xaopodiay «a», xaopodpiay «b» Ta

KapOTHHOIIIB «C» MozKa
BUKOPHUCTOBYBAaTU B HKOCTi IIOKa3HUKA
CTaHy aeHapodAopHu KOMIIAEKCHOI
3eA€HOI 30HU MicTa.

Ha TTOCHUAEHHS ypOoreHHOTrO
HaBaHTaXKEHHSI [OCAIIXKYyBaHI POCAUHU
pearymoTb 30iABIIIEHHAM BMICTYy

xaopodpicAy B HACQIKEHHAX IIapKy Ta
Byauni. 3rigHo (lapkyn Ta iH., 1969)
HEMOIIKO/KyIoYa i HEeCHIPHUATANBOIO
daxkTOopa IPU3BOAUTL 0 HOBOYTBOPEHb
xA0podpiAy i CBIAYHTH HPO Ta30CTiHKiICTH
IIOPOAY, a IOLIKOMXKylo4da — TaAbMY€
cuHTe3 xXaopodpiay i pylHye epMeHTH.
CoocrepexxyBaHe 30IABIIIEHHS KiABKOCTI
xaopodpiny Moxke OyTu IIoB'g3aHe 3
HarpoMa/K€HHAM B  AHCTKaxX, IIpHU
He3HavyHOMYy 3abpy[aHEHHiI ceperoBHIA
aBTOTPAHCIIOPTHUMU 1 IIPOMHUCAOBUMU
BUKHUJAMH, HEOOXiMHUX [OAd CHHTE3Y

[IrMEHTIB IIPOAYKTiB OKHCAEHHS
ByraeBonHiB. Kpim  mporo, MoxKHa
IPUIIYCTUTH, MI0 30IiABIIIEHHS BMICTY
[iIrMEHTIB y AUCTKAaX, 30KpeMa
xaopodiay, AKUN Bimirpae

BOJIOYTPUMYIOUY POABb, CIIOCTEpPIraeThCcs
Opu aganrtamii opraHisamiB g0 I'PyHTOBOI
3aCyXy, OCOOAMBO B yMOBaxX «KaJd04YHOI
KyABTYyPH»  BYAWYHHUX  HacalXXeHb i
po3ragmaeThCd K amanTaliiaa QyHKILis.

I3 MIOTipIIIEeHHAM YMOB
MiCIIe3pOCTaHHS, BiI0yBa€ThCS
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30iABIIIEHHd  KIiABKOCTi  KapOTHWHOIMIiB.
Bigomo, 110 KapoTHHOIAW BiOirparoThb
3aXUCHY POAb IO BiAHOIIEHHIO [0

xaopodiny — obepiraroTh Horo Bifg

doroorucaeHHsa. Tomy migBuieHa IX
KIABKICTb B AUCTKaxX 3yMOBAIOE iX MeHIIy
IIOIIKO/IXKYBaHICTh  (PITOTOKCUKAHTaMHU.
JuHaMika 3MiHHM BMIiCTy KapOTHHOIIB,
BUKAUKaHUX 3a0pyAHEHHSIM
cepemoBHIla, IIomi0HA [0 AOUHAMIKHU
3MiHH XAOpopiAy, IIO0 CBiZYUTH PO

BiJTHOCHO CAalIlly aaamnTOBaHICTh IUX
BUIiB.

AnHaai3 BMicTy Xa0podiay B AHUCTKax
[IOKa3y€e€ HE AMIIe HWOro KiABKICHI 3MiHU
IIiT BIIAUBOM HECIPUATAUBHUX (PaAKTOPIB,
ase ¥ 3MiHy BiJHOIIIEHHS XAOpOdiA «a» [0
xaopodpia «b». Y OOCAIIKYBAaHUX BHAAX

BOHO MaAo 3MiHIOETHCH, aae
CIIOCTEepiraeTbcd TEeHIEHITid 10
30iABIIEHHd dYacTKH xXaopodiay «a». lLle
CBiAYUTH TIPO CTiHKICTE TIOPiA OO0
KOMIIA€KCHOT'O BIIAUBY ypboreHHHNX
dakTopiB. 3MiHu KIABKOCTI i

CHIIBBiJHOIIIEHHS CyMH XA0podiaiB Ta
KapOTHHOIZIB MOXKYThb XapaKTepHu3yBaTHU
CTYIIiHb TOAEPAHTHOCTI [0 [Aii IIEBHOTO
dakTopa. 3araaoM  CHOCTEpeXKyBaHi
TEHIACHIIIMHI 3MiHM IOTO IIOKa3HUKA
BKa3ylOTh Ha  3MEHIIEHHd  YacTKHU
xAopodiay.

OTrpumaHi JaHi BUBYEHHS
[IrMEHTHOTO KOMIIAEKCY AEPEBHUX IOPiA
HiATBEPIKYIOTh YyTAUBICTE 1li€i cucTeMu
[0 BIIAUBY cTpec-akTopiB. OCHOBHOIO
IIPUYMHOIO iHakTUBallii (OTOCHHTE3y €
[IOPYILIEHHT B IIIrMEHTHOMY KOMIIAEKCI.
3MiHa BMICTy IIIrMEHTIB BIIAUBA€E HeE
AVIIIE Ha IiHTEHCHUBHICTb (POTOCHUHTESY,
ase i Ha 3araAbHUH PiBEHBb MeTab0Ai3My,

PyX AacCHMIASIHTIB, CHHTE€3 POCTOBUX
PEYOBHH. B yMoBax  He€3HA4YHOTIO
3a0pyAHEHHS Ta Kcepodiaizartii
CEPENIOBHUIIIA CTUMYAIOETHCS (POTOCHHTES,
30iABIIYETHCS KIABKICTB OirMeHTiB.
XapakTepHUM [OAd HHUX € IIOCHAE€HHS
CUHTE3Y KapOTHUHOIMIB, K
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IIPUCTOCYBaAbHOI peakii, HanpsMAeHOI
Ha 3aXHCT BiZl (pOoTOAMHAMIYHOIO e(eKTy
PyHHYBaHHSI XAOPOIIAACTIB, IO CBiIYUTH
IIpO BimHOCHY (pi3ioAOriuHy CTiHKiCTH
Oyka €BpOIIEHCBEKOr0 MO0 YpPOOreHHOTO

BIIAUBY.

Omnnicanui XapakTep 3MiH
dYHKITIOHyBaHHS doTocuHTEIY Ta
IIIrMEHTHUX KOMIIAGKCIB, BHKAMKaHUH
AHTPOIOTeHHUMH dakTopamu, €

criertnpivHOI0 PEeaKIli€l0 POCAHH, CXOKOIO
3i 3MiHaMu (OTOCHHTETHYHOI CHUCTEMH,

00YyMOBAEHUMMH  PIi3HMMH CTPECOBUMU
BIAUBaMH: CHABHUM, abo HeOZoCTaTHIM
OCBITA€HHSIM, [OOOBHMH KOAWBAHHSIMH
TeMIIepaTyp, BOJHUM PEKUMOM,
3acoAeHicTio IpyHTIB (IABKYyH Ta iH.,
1969).

3MiHu CTPYKTYPHO-
PYHKITIOHAABHOTO CTaHy XAOPOIIAACTiB

IpU ajamnTallii [0 CTPEecOBHX YMOB
CepeoBHUIIlA BIIAUBAIOTh Ha KiHETHUKY

doToiHayKOBaHOL dayopecrieHITii
xaopodpiay. Y UYHCAEHHHX IIybOAikarrisx
IIOKa3aHo, M0 [OA9d XapaKTePUCTUKU
PYyHKITIOHaABHOI aKTHBHOCTI
POTOCHHTETUYHOTO arnapary
BUKOPHUCTOBYIOTh BEAUKY KiABKICTB
bAyOpPECIIEHTHUX IIOKa3HUKIB. Ile

[IOB'SI3aHO 3 THUM, LI10 ii 3MiHU KOPEAIIOTH
31 3MiHOIO IHTEHCHUBHOCTi (POTOCHHTE3Y.
PesyapTaTu TakKHUX NOCAIIKEHBb CIIPULAIOTH

TAHOIIIOMY  PO3YMIHHIO  PETryAITOPHUX
MeXaHi3MiB, 110 3abe3reuyoTh
e(peKTUBHE TIePEeTBOPEHHS €Heprii B
INEPBHHHUX Ta  HACTYIIHHUX  CTamigx

dorocunTedy. KpiMm TOro, BOHH MOXKYThb
OyTH BHUKOPHUCTAHI [JIAS TIPOBEIEHHS
€KOAOTIYHOTO MOHITOPHHTY POCAHHHUX
00'eKTiB.

3rifHO  pe3yAbTaTiB  OOCAIIKEHb
KiHEeTHUKH (POTOIHAYKOBAHUX IIEPEXOMIiB
dayopecrieHIii  xaopodiay  (puc.  2),
II0YaTKOBUH MaKCHUMyM CBiYe€HHd
BigMiHHUN A9 OepeB Yy Pi3HUX

ypOOreHHUX YMOBaX.
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Puc. 2. Kinetuka doToiHagykoBaHoi (hAyOpECIIeHIIii AUCTKIB OyKa AiCOBOTO B €KOAOTO-
diTolIeHOTUYHUX ITogcaxX M. AbBoBa. Oci KoopauHaT: Imax — iHTEeHCUBHICTD
dayopeciienttii. Tda — yac BUMiproBaHHS CBideHHS (PAYOPECIIEHILI].

Haii6iabmmia IHAyRIiHHTH
MaKCHMyM CIIOCTEpPIraeTbCcd y 3pasKax,
B34THX 3a Bi3yaAbHUMH O3HaKaMmH, i3
dizioaorigHO 3J0pOBHUX pocauH
Crpuiicekoro mnapky (I E®II), aki
3a3HAIOTh MiHIMAABHOTO aHTPOIIOT€HHOTIO
HaBaHTaXKEHHsSI (KOHTPOABHI  3pa3KH).
HatimeHimuit — 3 ByAU4HOI Imocaziku (BYA.
[. dpanka), me ypOOreHHUH BIIAUB
MaKCHUMaAbHUNU. 3HHXKEHHSI IapaMeTpy
Imax AWCTKIB OepeB, L0 3HAXOASTHCS Y
eKCTPEMaAbHUX yMoBax MiCBKOTO
CepeoBHIlA, B [IOPiBHAHHI 3
KOHTPOABHUMHM, BKa3y€ Ha IIPUTHiYEHHH
aKTUBHOCTI JOHOPHOI YaCTHUHU
dorocucremu II. Pazom i3 THM 3HAYEHHS
napamMeTpy Iconst - doHOBOI
dayopeclieHITii (TOpU30HTaAbHE IIAQTO Ha
rpacdikax), gKuUH He 3B’¥93aHUP 3
PYHKIIIOHyBaHHAM €AEKTPOH-
TPAHCIOPTHOTO  AQHIIOTA, BiIHOCHO
cTabiAbHE OAd BCiX OepeB, IIO CBiOTYUTH
IIpo epekTUBHE dYHKITIOHyBaHHS
AHTEHHOT'O0 KOMIIAEKCY (POTOCHHTE3YIOUOi
CHCTEMH.

B iEayRIii dayopecrieHIii
POTOCUHTEZYIOUHNX 00’eKTiB
dPYHKITIOHAABHO PO3Pi3HSAIOTH IBi
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KOMIIOHEHTH: 3MiHHY (DAyOpPECHEHILiIo,
gaKa Hece indopmartito Ipo
dYHKITIOHyBaHHS POTOCHUHTETHYHOTO

anapary (mapamerp Imax) Ta d¢oHoBa
dayopeclieHIlisI, gKa BigoOpazkae crTaH
«@QHTEHHOTO» xaopodiay (mapameTp
Iconst). 3rinHo (Kamycranuk i Mokpui#,
2009), 3a xapakTepoM cliagy KBaHTOBOIO
BUXONY (PAYOPECILIEHINI MOXKHa OLIHUTHU

dyHKIIOHyBaHHS POTOCHHTETHIHOTO
arlapary IIAIXOM BH3HA4YEHHH iHAEKCY
xutrreBocti  (Rfd). Ile#t  mapamerp
POTOCHHTETHYHOL aKTHBHOCTI
BU3HAYAETHCA CHiBBi{HOIIIEHHSIM:

Rfd=Fd/Iconst, ne Fd=Imax - Iconst -
3HUKEHHHI (PAYOPECIIEHITii XAopodiay Bing
MaKCHMAaABHOTO 3HAYEeHHS 0
CTallioOHapPHOTO piBHS, BHaCAITOK
akTUBallil (PepMEHTIB BYTAEIIEBOTO ITUKAY
doTocuHTE3Y.

Ha oigcTaBi IOPiBHSIABHHUX
BUMipioBaHb KiHeTuku &X in vivo
BU3HAQYEHO IHIAEKC >KUTTEBOCTI POCAUH
(Rfd). MaxkcumasnbHe 3HaueHHa Rfd
CBiIYUTH PO  ONTHMAaAbHI  YMOBHU
MiCII€3POCTaHHSI. I3 30iABIIIEHHAM
HAIIPY?KEHOCTi ypOOreHHOro akTopy
cepenoBHUIlla  (PIKCYeTbCS  3MEHIIEHHS
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3HadyeHb Rfd, mo Bimobpazkae 3HHKEHHS
IOTE€HIiaABHOI aKTUBHOCTI
POTOCHHTETHUYHOIO arapaTry pPOCAHUH i
Y3TOKYETbCSI 3 MAaHUMH. Y BYAWYHHX
Haca3KeHHSIX IHAEKC KUTTEBOCTI
3MEHUIYETHCS ¥ ABa pa3u B IIOPiBHSHHI 3
KOHTPOABHHUMH, III0 BKa3y€ Ha 3HUXKEHHI

AKTUBHOCTI JOHOPHOI YaCTHHU
POTOCHHTE3YIOUOT'0 arapary.
OOroeopeHHs
MeTogu i TexHOAOTIl ITpoBenEeHHS

MOHITOPUHIY Ta OLIHKH (piTocaHiTapHOIO
CTaHy PpOCAMH MICBKOTO CepenoBHIIA
BHUCBiTA€HO B mpangx B. Baagumuposa,
M. Moasuyaka, O. dPemopoBa Ta iH.
ExoaoriuyHi aclieKTH 3poCTaHHS AepPeBHUX
pocarH B ypbaHi30oBaHOMY CepenoBHII
BUCBITA€Hi y poborax M. BopuieBcrKoro,
O. 3ibuenoi, H. KoBaapuyk, O. Ilixaro Ta
in. [IpobGaemMu crifiKocTi gepeB OO
HEeraTUBHUX (PaKTOPiB ypOOEKOCHCTEMHU
OKPECAEHO y HAyKOBHUX  PO3BiIKax
B. Beccononoi, O. IBanuenko, ®. AeBoHa.
OkpeMmi BigOMOCTI HIOAO0 MOiarHOCTHKU
XKHUTTEBOTO CTaHy [OepeB, MIpobaeM
JiTOTOKCHYIHOCTI OpraHiYHUX Ta
HEOpPraHiYHUX 3a0pyAHEHb IPEeaCTaBACHO
y JOCAIIZKEHHSIX B. AnekceeBa,
€. KapimoBa, B. Tapabpiua.
JocaifizkeHHS  BUOOBOTO  CKAQIy
aeHapogaopHu MicTa AbBOoBa
BUCBITAIOETBCH Yy HU3LI pobiT aBTOpiB
(Kacopyk, 2010; 3aika i Kapriua, 2014).
JocainzKeHHIO Mopdo-dizioaoriyHUX
HapaMeTpiB €KOAOTIYHOI'0 CTaHy 3€A€HUX
HacaIKeHb €KOAOTO-(DiTOIIEHOTHUYHHUX
Io<ICiB MicTa ABBOBa HPUCBAYEHO POOOTHU
B. Kyuepgasoro, M. Kypuunekoi,
[1. THatiBa. B. l'enuka Tta iH. Y pobori
(Cobeuko, 2009) wmeromoMm Bidyaaizartii
XAOPO3HOI'O i HEKPO3HOTO IIOIIKOAXKEHHS

AWICTSI ~Ta  XBOiI  JepeB BUBYEHO
[IOIIKO/IXKEHHSI OEPEBHUX ropiz
KUCAOTHUMHU  [OIAaMH, INKiJTHUKaMH,
30KpeMa KallITaHiB MIiHYI0Y0I0 MIiAATO.
PesyarTaTu BIIAUBY TYPUCTUIHO-
pekpealtiiinoi  OiFABHOCTI Ha  CTaH

3eA€HUX 30H /ABBiBCBKOI ypOOEKOCHCTEMU
BHUCBIiTA€HO B poboTi (TiaeTa, 2019).
[IpupoaHoO-3anoBiAHUE (POHA MicTa
AbBOoBa Ta mpobaeMu HOro 30epesKeHHS
rnmpoaHaaizoBaHi aBtopamu (KoiiHoBa,
2010; Bpycak, 2017; Hazapyk, 2018).
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[IpoGaemi  30epekKeHHT  CTAPOBIKOBHX
[epeB SK IaM’STOK IPUPOAM Ta icrTopii,
IIASIXOM PEKOHCTPYKIi, pecraBpaliii Ta
KOHCepBallil AbBIiBCbKUX ITapKiB-IIaM ITOK
Ca0BO-TIapPKOBOT0O MHUCTELITBA, 1110
JO3BOAHUTH IIOKPAIUTH 3araAbHUH CTaH
Haca/KeHb IIapKiB Ta 30iABIIUTH iX
€CTeTHYHY IIPUBAOAUBICTD IIPHUCBSIYEHO
pobotu (dAyamH, 2006; Dudyn, 2019).

OcTaHHIM dYacoM CIOCTEpiraeTbCs
TEHIEHIlid MiABUIIIEHHS OIIEPATUBHOCTI,
TOYHOCTI Ta HaAiHHOCTI BHU3HAYEHHS
PYHKITIOHAABHOT'O CTaHy POCAWUH MIASIXOM
YIPOBaI3KEHHS METOLUYHOTO,
MaTeMaTU4YHOro, METPOAOTIYHO-
IHCTPYMEHTAABHOTO Ta arnapaTHO-
IIporpamMHOTO  3a0e3ledeHHs, II0 €
OCHOBOIO iH(opMAaIliiHO-BUMipIOBaABHHUX
CHUCTEM MOHITOPUHIY CAHITApPHOIO CTaHY
JEPEBHUX HAaCaAXKeHb. llepCleKTUBHUM
MeTonoM, IIo 3abesredye BHUABACHHS
3MiH y dyHKITiIOHyBaHHI
POTOCHHTETHYHOTO arapary POCAMH IIif
BIIAUBOM  aliOTHYHHX Ta OIOTHYHUX
dakTOpiB MOBKiAAS € MeTO POTOIHIYKILIT
dayopecrieHITii xaopodiay (edpexT
Kayrcekoro). IlepeBaramMu 1IHOr0 METOLY
€ BHCOKa 4YyTAUBICTBH, E€KCIIPECHICTH Ta
MOXKAUBICTh IHIPOBOAUTH [OIaTHOCTUKY ¥
IIOABOBHUX yMOBAaX.

ABTOpaMu pPO3pPOOAEHO AUHAMIYHUN
dayopumerp (KyuepaBuit Ta iH., 1992),

po3pobaeHO METOIOAOTI 0
PAYOPECIIEHTHOTO TECTYBaHHS CTiMKOCTI
pOCAVH Ta 3ar1049aTKOBAHO
dAyopeCIIEeHTHY €KCIIPeC-AiarTHOCTHUKY

IEepeB KOMIIAEKCHOI 3€A€HOi 30HHM MicTa
AbpBoBa  (Mokpmiti Ta @ iH., 1999).
[Togaapminii pO3BUTOK OIITOEACKTPOHHOTO
IPUAQIOOyAyBaHHS CIIPUSIB CTBOPEHHIO

IIOPTATHBHOTO dpayopomerpa
«baoparect», AKUU po3pobaeHo
[ePKaBHUM HAYKOBO-iHXXEHEPHUM

LEHTPOM MIiKpOEAEKTPOHIKHU [HCTUTYTY
KibepHetruku iMm. B. M. TaymkoBa HAH
Ykpainu (Kytajev et al., 2005).

3acrocyBaHHA dayopomeTpa
«dpoparecT» A OIIEPaATHUBHOTO
OL[iHIOBaHHS BIIAUBY (piTOIaTOT€HHUX
OakTepiii Ha (QYHKI[IOHAABHUI CTaH
pPOCAVH BHCBITAEHO y poboTtax

(Aratemenko et al., 2010; 'yageBa Ta iH.,
2022). HeraTuBHUN BIIAUB YMHHUKIB Ha
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3€eA€Hi Haca/KeHHd  ypOaHi30BaHUX
TEPUTOPIiH, AKUH ineHTH(IKOBaHO
PAYOPECIIEHTHUM METOZIOM, BHUCBITAE€HO B
npaugx (Oleksijchenko et al.,, 2013;
Kostenko et al., 2014; Mokryy et al.,
2016; lenearok Ta iH., 2017; Mokpuii Ta
iH., 2019). BugBaeHO BHCOKY YyTAHBICTH
napaMeTpiB  iHAyKIii  dayopecreHii
XAOPOiAY OO ITOIIKO/IKEHD 3a yPasKeHHS
pocanH XxXBopobamu, MIKigHUKaMH, MO
BIIAUBY HECHPHATAWUBUX YHHHUKIB H
YMOB MOOBKiAAsI, 0COOAMBOCTEHl T'€HOTHILY
JIOCAIIZKEHUX BHUIIB.

Y HIIUPOKOMY CIIEKTPi 06ioAOTIYHHX,
OEHIPOAOTIYHUX, reorpadivHIX
JOCAIIZKEHb KOMIIAEKCHOI 3€A€HOi 30HH
Mmicra AbBoBa, OoTaHiyHi ITAM’ITKH
IIPUPOIU 3aAWIIAIOTHCS MaAo
BUBYEHHUMHU. B OiAbIIOCTI BHUIAAKIB IIi
ob0’ektu II3® mnpencraBaeHi OKpeMHMU
OepeBaMM YH POCAMHHUMH acollialligMu.
CyTTEBOIO BIIMIHHICTIO ITaM’ITOK IIPUPOIU
BiJl BEAMKHUX IIPUPOJHHX KOMIIAEKCIB € T€,
1110 BOHU MOXKYTb OyTHU SIK aBTOXTOHHHMHU,
€TaAOHHUMH [iAdHKaMu 0Oiocdepn, Tak i
IITY9HO CTBOPEHHUMH. IX HIPHCYTHICTH y

MiCBKOMY CEPENOBHUIII] CTUMYAIOE
dopmyBaHHS MaKCHMaABHOTO
HaOAMZKEHHS [0 TIPUPOLIH.

[Tam’aTkn  mpupogu  OoTaHIYHOI

KaTreropii BiirparooTh Ay:Ke BaXKAUBY POAb

y 30epexkeHHi MPUPOAHOI CIaIIIUHU
Cy4acHUX MicCT. Bonu MaloTh
OaraToyHKITiOHAABHE 3HAYEHHS:
IIPUPOIOOXOPOHHE, €KOAOTIYHe,
ca”iTapHe, pekpeairitine, €KOAOT'0-

BHUXOBHE, HaAYKOBO —ILOCAiI[HC , ECTETHYHE.

Exonoriuni Ta aHTPOIIOTEHHI
TpaHcopmarlii MiCBKUX ypOOeKOCHCTEM
OTPeOyIOTH Cy4JacHUX KOHIIEIITi ¥
YIIPaBAIiHHSI, B OCHOBY SKHUX IIOKAa/EHHI
JaHi  KOMIIAEKCHHUX  MOHITOPHUHTOBHUX
LOCALKEHD. Tomy MOHITOPHUHT
POCAMHHOCTI, 30epexKeHoi B Nnam’dTKax

IIPUPOAH, AOLIABHO PO3LUIMPUTH MIATXOM
KOPEeASIiAHOTO CHHTEe3y KIABKICHHX 1
AKICHUX XapaKTEepPUCTHUK IIIrMEHTHOTO
ckaanmy 1 (pAyoOpeclieHTHOI  eKCITpec-
[iaTHOCTUKHU dyHKIIIOHyBaHHS
POTOCHHTETHUYHOTO arapaTry POCAHH.
[IpobaeMy yIOCKOHAA€HHSI CHCTEMH
MOHITOPHHIY 3€A€HUX HacCa/KE€Hb MOXKHAa
BUpPIIIATH IIIAIXOM BHMIpIOBaHHA  IX
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PAyOpPECIIEHTHHUX napaMmeTpiB OAST
IIOKpAaIlleHHI CaHiTapHO-TITi€HIYHOTIO,
peKpealitHoro Ta Xy OOKHBO-
[EKOPaTUBHOTO CTaHy 6oraHiYHIX

HaM’ITOK IIPUPOAM y CydacHHUX Micrax. 3
OrAdly Ha IIe akKTyaAbHICTH MaloTh
BimoMmocTi IIpo cTaH AICOTBIpHOI
neHapocgaopu  y IaM’dTKax [IPHUPOAU

OoTaHiyHOI KaTeropii, OAd CTBOPEHHH
OaHKy JaHUX Ta OIIEPATUBHOTO
MOHITOPHUHTY ypbaHizoBaHOTO

cepemoBHIla MicTa.

OTke, maM’dTKU NPHUPOAN € OTHUM
i3 KAIOYOBUX TIOHSTH 3allOBiIHOI CIIpaBH,
ase QyHKIIl 1iei kareropii B cucremi
CYCHIABHHUX 3HaHb 1 BiTHOCHMH — 3HaA4YHO
HIUpIIe TpanulifiHoi cdepu iHTepeciB
OXOPOHHU IpHUponHu. K 1 apxXiTeKTypHi
maMm'ssTKH, 3€A€Hi HacaaKeHHS MicTa €
CBimKaMu 0OaraTboxX ICTOPUYHUX IIOMIH.
MicTto ABBIB € ogHUM i3 Hal3eAeHIITUX
MicT YKpaiHU i Bif3HAYaEThCsI HAsABHICTIO

6oTaHIYHNX mam'aToK IIpUpOaH
MiciieBoro 3HadeHHd. Came mam’aTKU
OPUPOON  BimirpaitoTh  PoOAb  CTaAHUX

CHUMBOAIB, 9Ki (pOpMyIOTH y CBiZOMOCTI
ATOIWHU ITiAicHI oOpas3u pimHOi mpupoau,
pimHoro. Bymb-aka mam’drTka IIPUPOIU —
00’ekT, HgKUH MoOxKe OyTH YyTTEBO
CIIPUHHATHUM KOKHOIO AIOJWHOIO, YiTKO
OIIMCAHMM, I[HHOCTI AKOro € Habararo
OYEBUIHIIIUMHU 1 FCHO OKPECAECHUMHU Y

IIOPIiBHAHHI 3 IIIHHOCTIMHM  BEAMKUX
TIAOIIIMHHUX 00’eKTiB [13d -
HAIliOHAABHUX TIPUPOAHUX MapKiB abo
3aIl0BiIHUKIB.

BHCHOBKH.

YpborernHa TpaHchopMallisa

€KOCHCTEM MicTa cTa€ HOBHM (HPaKTOPOM
aZlalITOreHe3y POCAMH B aHTPOIIOT€HHOMY
€KOAOTIYHOMY cepenoBuIli. Ilig BriamBoM
ypOanizamii B mgeHApodAopi 3eAeHUX
Haca»KeHb AbBOBa Bi0yBarOoTbCH
aJalTUBHI 3MiHH, 9Ki CyIpPOBOIXKYIOTHCI
MOPQOAOTIYHUMU " aHaTOMIYHUMH
nepeOyIoBaMU ACHMIALIIIHHOTO arapary
pocamH. [locaimkeHa CTiMKicTh Oyka
€BPOIIEHCHKOTO, 30epeKeHOro B
OOTaHIYHUX NaM’ITKax IPUPOOAH, [0
BIIAUBY YHUHHUKIB aHTPOIIOIN€HHOIO
XapakTepy, J03BOASIE LU PIIE
BUKOPUCTOBYBaTHU Horo BUIOBE
pi3HOMAaHITTS OEKOpPaTUBHUX (POPM, IIPU
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dopMyBaHHI HacCa/?K€Hb, 31aTHUX JAag TIOKpallleHHd 3araAbHOTO CTaHY
HaAEXKHUM YHUHOM BUKOHYBaTH i IKOCTi 3€eA€HUX HacalKeHb y MicTax €
pPeKpealtiiiHo-0310pOoBYi u 3aXUCHI OOIIIABHUM  BUKOPHUCTAHHS  Cy4YacCHUX
dyHukIii. JocaipKeHHS y IIbOMY HaIlpsMi MeTOAiB  (PAYOPECLIEHTHOIO  €KCIIpec-
BaXKAUBI A TiATPUMKH CTabiABHOTO TEeCTyBaHHS POCAMHHOCTI, IPpY BUKOHAHHI
CTaHy ICHYIOYOTO BHJ0OBOTO  CKAQIy 3aBOaHb 30epexkeHHs OiopidHOMaHITTS ™
OEeHAPOAOPH Ta PO3POOKH HAYKOBO OXOPOHU  (PAOPHUCTHUYHOIO T'€HOMOHIY
OOTPYHTOBAaHUX 3axXOMdiB mad 30aradeHHs ypb6aHi3oBaHUX TEPUTOPIH.

3€A€HOI apXiTEeKTypH L[IHHUMU €K30TaMHU.
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