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HOBA 3HAXIZIKA SPARASSIS CRISPA (WULFEN) FR 1821 HA TEPHUTOPII
CAOBEYAHCBKO-OBPYILIBKOT'O KPSXKY

€.B. Hukonuyk!, B.C. KocTtiok?2, A.K. Xom’ak3

Cmammas npucesiueHa 00CAIONEHHIO HOBOMY MICUE3IHAXO0O0)KEeHHIO (Sparassis crispa) Ha
mepumopii Cnogeuarcbko-O8pyubkozo kpsiky. I pub 3areceHuil 0o YepeoHoi kHU2u YKpaiHu ma
3HAaxXo00umuesi niod 3az2po03010 BUHUULEHHS uepe3 3pocmarouuli 00 Hb0o20 iHmepec sik 06°ekmy KyaiHapii
ma meduyuru. [ns 0ocsizHeHHst memu 00CiOXKeHHs. 6Ysiu nocmassieHi maki 3ag0aHHsL: onucamu
imoueHo3 8 MerKax s1K020 3HAX00UmMbCst Sparassis crispa ma tio2o ropucmuuHe OmoueHHs,, a
MaKox 3anponoHysamu 3axoo0u uo0o tio2o oxopoHu. Micye3Haxo0>KkeHHs S. crispa — ue 8i0HO08NeHHS
Jlicosux HacaosxKeHb Ha Micul supybru. B depegHomy sipyci nepesararoms Mo100i ocobuHu Pinus
sylvestris L. (75-90%) 3a yuacmi Betula pendula Roth. (20-50%). B niosicky uacom mpanjsiemscs
Frangula alnus Mill. Tpae’aHuii nokpus po3spidskeHuil — 0o 15%. Tym nepesaxcaroms moxu Dicranum
polysetum, D. scoparium, Polytrichum juniperinum ma Pleurozium schreberi. 3pioxa 3ycmpiuaromuscsi
Festuca ovina, Lycopodium clavatum ma Melampyrum pratense. 3a pesysiemamamul
CUHIMOIHOUKAYITIHO20 AHANIZY BCMAHOBNEHO, UL0 YMOBU cepedosuuia 8ionosioaroms cepedHbo
6azamum nicam Ionices, sKi 8i0Hocsimbest 00 coro3y Dicrano-Pinion. BaeamopiuHuili pexxum
3B80J102KeHHS 0eUi0 8ULLUTL 3a cepedHl 3HaueHHst 0151 acoyiayil Dicrano-Pinetum ma Habauxaemsbest
0o acouiayii Molinio-Pinetum. IToka3zHuxu npupooHoi ouramiku (ST=12,72) eionogioarome nepexody
810 NOXIOHUX 00 MONOOUX KOPIHHUX Jicig. PiseHb anmponozerHoi mparcgopmauii (HE=5,29)
gionoegioae NpupooHUM OSlizozemepobHuM Jsicam. Omoke He3saKaUuu HA 8UpybKry, sKa bysia mym
npogsedeHa 0eKiibKa PoKi8 momy, ece X 2pub po3miuyeHUll 8 Ymosax sKi He ni00aromsbes
NnocmitiHoMy aHmMponozeHHoOMY mucky. PimoyeHos, 8 AKoMY po3mMilgeHUll S. CrisSpa € acoyiayiero
Dicrano-Pinetum, xnacy Vaccinio-Piceetea, nopsioky Pinetalia sylvestris, coto3y Dicrano-Pinion.
OcKinbku, nopyu i3 MiCUe3HAxX00)KeHHAM 2puba Sparassis crispa npoeKkmyemaucsi 2i0po102iuHU
3aKa3HUK Micuesoz0 3HaueHHs JIpubumoybKuiir 00UTbHO 00AYUUMU L0 MePUmMOpito 00
npoexmogaHozo 06’ekmy I13PD.

1 20n108HUTL cneyianicm
810011y NPUPOOHUX pecypcie ma npupooHO-3an08i0HOL cnpasu
YnpaeninHsa exonozii ma npupooHUxX pecypcis
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A NEWDISCOVERYOF SPARASSIS CRISPA (WULFEN) FR 1821 ON THE
TERRITORY OF THE SLOVIANSKO-OVRUCH RIDGE

Ye. V. Nykonchuk, V. S. Kostiuk, A. K. Khomiak

The article is devoted to the study of a new locality (Sparassis crispa) in the territory of the
Slovak-Ovrutsky Range. The mushroom is listed in the Red Book of Ukraine and is under threat of
extinction due to the growing interest in it as an object of cooking and medicine. To achieve the goal
of the research, the following tasks were set: to describe the phytocenosis within which S. crispa is
located and its floral environment, as well as to propose measures for its protection. The location of
S. crispa is reforestation at the site of felling. The tree layer is dominated by young individuals of
Pinus sylvestris L. (75-90%) with the participation of Betula pendula Roth. (20-50%). Frangula alnus
Mill sometimes occurs in the undergrowth. Grass cover is sparse — up to 15%. Here, the mosses
Dicranum polysetum, Dicranum scoparium, Polytrichum juniperinum and Pleurozium schreberi
prevail. Festuca ovina, Lycopodium clavatum and Melampyrum pratense are occasionally found.
According to the results of the synphytoindicative analysis, it was established that the
environmental conditions correspond to moderately rich forests of Polissia, which belong to the
Dicrano-Pinion union. The perennial wetting regime is slightly higher than the average values for the
Dicrano-Pinetum association and approaches the Molinio-Pinetum association. Indicators of natural
dynamics (ST=12.72 points) correspond to the transition from derived to young native forests. The
level of anthropogenic transformation (HE=5.29 points) corresponds to natural oligohemerobic
forests. So, despite the felling that was carried out here several years ago, the mushroom is still
placed in conditions that are not subject to constant anthropogenic pressure. The phytocenosis in
which Sparassis crispa is placed is the Dicrano-Pinetum association, Vaccinio-Piceetea class,
Pinetalia sylvestris order, Dicrano-Pinion union. Since the "Prybytocky" hydrological reserve of local
importance is being planned next to the location of the Sparassis crispa mushroom, it is expedient to
include this territory in the projected PZF object.

Key word: Red Book of Ukraine, rare species, hydrological reserve.

Beryn cebe BxKe mig Yac BUAAHHA YepBOHOL

OxopoHa papuUTEeTHUX BHIIB B Kuurun VYkpaimu B 2009 pomi. MisepHe
YkpaiHi Ha CBOTOAHI CTHUKAEThCH i3 diHaHCYBaHHA HaAyKH — II€ HE AHIIe
KiAbBKOMa  KAIOYOBUMH  IIpobaeMaMHU. rnpobaeMa MIPOBEAEHHS M0CAiIKeHb. lle
[lepima € raobasbHOIO 1 mOIIMpeHa B e ¥ 1nocrifiHa KagpoBa Oerpasaltis.
faraTbox iHIIMX KpaiHax. 1i cyTs B HaykoBi Kaapu He  IIOIIOBHIOIOTHCS
noTpebi 1mepexomy i3 BHOOBOTO Ha MOAOAUMU (PaxiBISIMH, IXHS YHCEABHICTH
OCEAHIITHUH PiBeHb OXOPOoHU bioTm (dixyx, Ta SKICHUM CKAa[ IIOCTiMHO CIIaJaioTh.
2014). Amxe, 3axonu II0 30epesKEeHHIO Koam MHm roBopuUMO TIIPO  OCHOBY
papuTeTHOTO BUIY OynyTh IIPUPOTOOXOPOHHUX pilIeHs, 11010
HeePEeKTUBHUMHU 6e3 30epekeHHd KOHKPETHHX BHIB, TO MaeEMO Ha yBa3si,
CTaAOCTi cepenoBHIIIA HOro iCHyBaHHS. HacaMmIiepen, OiOAOTIYHI OOCAIZKEHHS.
[pyra mpobaeMa CTOCYETbCS BHUKAIOYHO Koxwui 10-12 pokiB, KOXKE€H i3 THUCAY
YkpaiHu Ta IIe [OEKiABKOX KpaiH i3 BUAIB OioTn Hamioi KpaiHu Mae OyTu
HU3bKUMH €KOHOMIYHHUMM ITOKa3HHUKaMH. obcrexxeHUt. Maroumn KiAbKa [IECATKIB
Biitina i ekoHOMiYHa KpHU3a MalOTh OaraTo MOCAIIHUKIB B aKaAeMidYHUX yCTaHOBax i
acHeKkTiB, SKi HIKOAATH HaBKOAHIIHHBOMY napy COTEHb B yHiBepcuTeTax
CEPEIOBHILLY. OmgHuM i3  HHX € HEMOXKAHWBO OXOIIUTH yBEChb CIIEKTP
HenodiHaHCyBaHHS HayKu. B Ykpaini i BHJ0BOTO Pi3HOMAaHITTA Kpainu. 3rigHo i3
[0 TIOBHOMAcCHITAOHOTO BTOPTrHEHHS B IpaBuAaMUu (POPMYyBaHHS pPapUTETHUX
2022 i go nouatKy Bi¥iHU B 2014 B 11boMy CIIMCKiIB BHIB, B HHUX I[IOTPAIASIOTH HE
HAMIPAMKY cchopMmyBanacs AUWIIIE Ti, III0 MAIOTh OOBeeHY HoTpedy B
KaractpodiuHa curyaunid. Bouna BusaBmaa oxXOpoHi, a ¥ T uYwmd craryc He
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BU3HAYEHUU yepes BiZicyTHICTB
OOCAiIKEeHb. Y 3B’3KYy i3 UMM Haii
YepsoHi KHUTH epeooTIzKeHi
HEIOCALIZKEHUMU BUIaMH, 1110

CIIPUYMHSIE BEAHKY KIABKICTH TPYIHOIIIB
B IIpakTHUIli oxopoHH Inpupomu. Cawme
TOMY [IOCAI?KEHHd YyMOB CeperoBHIIA

OAS  KOXKHOTO  BHUAY, SKUH  BXKe
BiJHECEHHUH M0 YEPBOHOTO CIHCKY abo
MOXe  T[peTeHAyBaTd Ha 1€, €
aKTyaAbHOIO 3aavero OXOPOHU
Oiopi3HOMAHITTS.

Cnapacuc KydepdBuii (Sparassis
crispa (Wulfen) Fr1821) — ne ictiBHUH

LiHHWH rpud, IKUH BiOOMUM y Tak 3BaHi
HApPOAHIN MeouIMHiI, dgK «Tpub-Oapamy.
Moro >KuTTemiSAbHICTL TIOB’d3aHa i3
cToBOypaMu ab0 KOPEHSMH CTapux
XBOWHUX pAepeB. Hatigacrime moBa ine
IIPO COCHH, IAMHHU Ta gaauli. Y 2009 pori
S. crispa 3aHeceHO a0 YepBOHOI KHHUTH
Ykpainu B craryci 3HHKarouuil BuA. Ha
MOMEHT BHAaHHA YepBHOI KHUTU Oyao
omucaHo 12 Horo Micle3HaxO4KeHb.
OTpuMaHUN HIPHUPOIOOXOPOHHHUN CTaTyC
IIPUBEPHYB [0 CHapacuca KydepsaBOIo
Oiapmre yBaru. Bike Ha 2020 pik craao
Bimomo mpo Oiabmre gk 120  #oro
3HaxiloK. BOHM TaKOXX BKAIOYAalOTb
IIOBTOPHI OIIMCH B MiClli IIonlepenHbol
3HaXiIKH.

PomoBa HasBa rpuba Sparassis
IOXOOUTH i3 Trpelbkoi, 1 o3Hayae
«pO3pUBaTH», TOMY IO HOT' IIAOZIOBE TiAO
Haraaye posipBaHe auctd. lleit pig OyB
BIepuie onucaHuit y 1821  pomi
IMIBeACHKUM MikoaoroM Eaiacom Ppicowm.
et pim  BigHOCATHL [0  POAUHU
Sparassidaceae (Polyporales,
Agaricomycetes). Bin o6’eqHye BuUOU, III0
YTBOPIOIOTH AHCTKOTIOAiOHI
po3rasykKeHHs 0a3umioM i3 IeHTpaabHOI
Macu Ta MarTh aM@ireHHHH TiMeHiH.
BumoBuii emiter crispa, 10 TOXOOUTH 3
AQTHUHCBHKOI MOBHU i o3Ha4ae
«3MOPILIKYBaTHH» abo «KydepsaBU,
IIOB'A3aHUM 3 THM, III0 OasumioMu
YTBOPIOIOTH THYYKI BiATaAy:KeHHS 3
KydepsiBUM 3y04acTuM KpaeM. CrodyaTky
BUa OyB omucanuii gk Elvela ramosa
(Schaeffer, 1772), nizuimme Wulfen (1781)
Ha3BaB Horo Clavaria crispa, i Bperuti
pemrr BiH OyB mnepeHeceHuii Eaiacom

dpicom o Sparassis (1821)
(Mykchaylova et al., 2017).

OcobAMBYy yBary m0 BUBYEHHS ITHOTO
rpuba npumiagoTe B A3ii - Snowii,
[TiBonenniti Kopei Ta Kurai (Shim, et al.,
1998). Ixui mocaimkeHHS BimMOGPAKYIOTH
S. crispa 9K MOHOQIAETUYHY KAAQMdy.
BomHouyac MoOp@oAOTiyHi i MOAEKYASpPHIi
IOOCAIIPKEHHST  IIOKa3yloTh, III0  BUL
Ha3BaHUHK S. crispa Ha Tepuropii Asii,
Bimpi3HdgeThCd Big Marepiaay i3 €Bponu
gy [liBHiuHOi AMepuku. Tomy azificbkuit
i30A9T BHUAY YacTo Ha3uBaroTh S. latifolia.
[le poburbca Ha TacTaBi aHaaizy
MoAeKyAdpHOi  mocaimoBHOcTi  pIHK,
HaIpUKAa, BHYTPIIIHBOTO
TpaHcKpuboBaHoro cmeticepa (ITS) Ta
Horo MOpPQOAOTIYHUX XapaKTEPUCTHK
(Tada et al., 2007).

S. crispa  30aTHUH BHUKOHYyBaTU
pi3HI  ekoaoriuHi poai. Binm wMoxe
BUABAATH cebe caadKuM [apasuToM,
b6iorpodpom i  camporpocpoMm. I'pub
3naTHUY BpaxkaTH KOPIHHA  JESIKHUX
AUCTSIHHUX 1 XBOWHUX TIIOpi [OepeB Ta
BUKAUKATH Oypy CEpLIEBUHHY THHAB. S.
crispa  He 3aBAAa€ BEAWKOi IIKOAU
oepeBaM, 1 3apaskeHi mgepeBa MOXKYTb
XKUTH Ile 0OaraTo poKiB, IIIOPIYHO
MATPUMYIOYH IIIOMHO BHPOIIEHI TI'pUOH.
S. crispa caabkuii napasuT i Mae
He3HA4yHy I[IPOHUKHY 30AaTHICTH B KHBI
TKaHUHHU POCAUH-TOCIIOAAPIB. Bin
rnapasurye Ha (i3ioA0TidHO ocAabAeHUX
abo HeNoJaBHO 3arH0AHMX POCAMHAX,
MOpPTOMAacCi y BUTASAI KoAom abo TOBCTHX
ormaaux TiAKax. S. crispa IPOHUKAE B
KUBI gepeBa d4epe3 IXHE KOpPiHHA #H
BHUKAUKAE Oypy KyOiuHy T'HHAB cTebaa Ta
KopeHd. XBopoba IIporpecye Bii KOpeHS
[0 CEPLIEBUHU i 3 yacoM pyHHY€ HHUKHIO
4JacTUHY aepeBa. Crpusie IPOHHKHEHHIO
30yIHUKA HAgBHICTH paH Ha CTOBOypi Ta
KOPEHIX.

S. crispa mobpe cebe T1o4uyBae B
Aicax Ha OEPHOBO-IIIA30AUCTUX I'PYHTAX i3
MiABHINIEHOIO  BoaAoricTio.  Basuaiomu
cliapacuca Ky4epsgBOro MOXKHa IIOMiTHUTH
3 AWIIHS II0 XKOBTEHB 0iAsl OCHOBHU OepeB-
rocriogapiB. I'pub6 Mae MOCUTH IIUPOKUM
apeaa B IliBHiYHIN 1miBKyai. Bin
nomupeHut B ABcrpaaii, ®paniiii, Pocii,
Himeuuwnni, CIIIA, Kurai, Tuberi, SmoHii,
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Hemaai, Binopyci, Typeuuwni, Iumnii,
Ykpaini. Hamnpukaan Ha IiBOCTpOBI
Inmoctan BiH 3ycTpidaeTbcd B patioHax
Ximaugaa-Ilpager, YrrapakxaHnm,
Oxammy-Kammvip 1 Maxapamrpa. B
YKpaini #Horo 4acrtime (IKCYIOTb B
okoaulgx KueBa Ta KuiBcwbkKiifi oGaacrTi.

Taxozx € odirtitino HiaTBEpAsKeHa
inpopmartis i3 [onenwkoi, IBaHO-
dpaHKiBCHKOI, 2Kuromupcekoi
YepHiBeLBKO], YepHiriBcbKoi Ta

XMeABHUIIBKOI 00AacTe.

S. crispa pocte TI0BiABHO. ['pub Mae
HAOMOBI Tira BucoTor mo 5-15 (20) cwm, i
niamerpoMm 10-20 (40) cwm, gKi mocararmoThb
macu 6-10 kr. Popma IIAOAOBOTO Tira
KyLIoOBHAHA ¥ pos3rasykeHa, a 330BHI
cxXoxa Ha IUBIiTHy Kamycry. ['pu0,
3a3BuU4ali, Ma€ CBITAO-XKOBTE, OXPSHO-
KoBTe abo KpemoBe, 3abapBaeHHS. 3
BiKOM BiH CcTae KOPHUYHEBHH YU
OypyBaTuii. S. crispa CKAQOa€eThCd 3
YHCAEHHUX Biraay:KeHb 4YH AoIlaTel.
Bonu, 3azBuyaii, TOHKi Ta TMOKpPYy4eHIi,
PUIIAIOCHYTI  Ta  AOIIATeBHIHI, i3
Ky4depsBUM 3y09acTuM KpaeM.
limeHoop TAaAKWI 4YH IIEepIIaBUH.
Yacrimme 3a Bce  BOCKyBaTu¥d Ta
3HaAXOAUTHCS IIOBEPXY BiAraAy>KeHb
rpuba. Cropu y criapacuca 6iayBaToro 4yu
JKOBTYyBaTOTO KOABOPY, pPoO3MipoM 5-7,5
Ha 3-5 MKM, eaincoBumHoi dopmu, i3
FAQIEHBKOIO IIOBEPXHEI0 Ta i3 KalAgMU
Macaa, 6e36apBHiI ab0 Aegb KOBTYBATOIO
KOABODY.

Y S. crispa HiKKa HAOOOBOTO Tiaa
BHCOTOIO 110 9-13 cwMm, a ii miamerp mo 2-5
cM. Hixkka I1ieHTpasbHa Ta MaAOIIOMiTHa
yepe3 rAHOOKe 3aHypeHHS B CyOcCTpar.
Bouna wmae 6yapboBumHy dopmy, Y
MoOAOAUX TpubiB i3 OiayBatum abo
2KOBTYBaTHUM KOABOPOM, & y CTapHUX CTae€
OypyBaToro abo JOPHYBaTOIO 3a
3abapBaeHHAM. M’aKoTb Trpuba Mae
IIPUEMHUI 3amax, 0isa, IIiAbHA, He
3MiHIOE KOABOPY Ha 3pi3i.

Coapacuc KydepsdBUH BBaxKalwTh
nobpum icriBHuUM rpubom III kareropii,
KOAUW BiH 3i0paHuii y CBiXOMy Ta
moaonoMy Buragni (Takashi, 2013).
Fpuba BaXKO OYMCTHUTH, MOAS HOTO
PEKOMEHAYEThCS KOPUCTYBaTHUCH 3yOHOIO
UIITKOIO 1 HOPOTOYHOIO Bomoio. B

dppaHIy3bKii KHU31 IPUCBSIYEHIH
KyAiHapii, € 4OTHUPHU pelenTtu
npurotyBaHHd S. crispa. TyT nUIIyTh, 110
AMYHMHKH KOMax Ta APiOHI COCHOBI NOAKH
MOXKYyTb HOTPAallUTH B  OTBOPH Y
rnepeMinianiii maci raomoBoro Tiaa. I'pub
nmoTpiOHO OaaHIIyBaTH B OKpomi 2-3
XBUAUHHU Iepen THUM, €K OOAaTH 1O
pemrtu crpaBu. Criapacuc KydepaBuibt
CAiZ BapuUTH IIOBiABHO.
BukopucroByeTbcsa BiH Iicad  15-Tu
XBHAWHHOTO IIPHUTOTYBaHHS, 9K BapeHHUM,
TaK i CMa>KeHHUM.

S. crispa [OOCUTH TONYAIpPHUE B
HaponHii megunuHi Jasekoro Cxomy Ta
HentpasrHoi i Cximuoi €Bporm (Choi et
al., 2013; Kimura, 2013). Y cxigHnux
CAOB’SH HACTOI MAOZOBHX TiA Trpuba
BUKOPUCTOBYBaAU A AIKyBaHHA
3aXBOpPIOBaHb IIE€YiHKW Ta JKOBYHOIO
Mmixypa. Lle mpuBabuao iHTEepecy oo rpuda
i B HaykoBoi memunmHu (Faroog et al.,
2014; Yoshikawa et al., 2010). CyuacHi
IOOCAIIPKEHHsT BKa3yloTh Ha Te, IO
eKCTPaKTH, gKi OTPUMAaHi 9K 3 IIAOLOBUX
TiA, TaK i MileaiaabHOI MacHm criapacuca
Ky4epsiBOTO, MaloTb OHKOCTATHYHHH,
IMYHOMOIYAIOIOUHNH i
a"HTuMeTracraTu4yHui edexktn (Woodward
et al. 1993; Yamamoto et al., 2009).
TepaneBTUIHUN epekT  3YMOBAEHUH
OaratuM BMicTOM [(-TAIOKaHy (criapany),
AKUH Moxke cTaHOoBUTH Oiabnrie 40% cyxoi
Baru rpuba (Kwon et al., 2009; Yang et
al., 2014). TakoX KyABTHBOBaHi IIITaMH
S. crispa 3matHi pmo  GiocuHTE3y
aHTUOiOTHKIB 1 1UTOKiHIHIB. CBHOromHi
Criapacuc Ky4depsiBUH pO3rAda€ThCs, K
HNEPCHEKTUBHUN BUI OAd OiOTEXHOAOTI],
00 OTPUMaHHS iCTIBHHUX ITAOZIOBHX TiA
Ta K [PKepeAo B-rarokaHiB y
npomMucAOBHX Macmtabax (Hu et al.,
2016; Kim et al., 2013).

FoaoBHUMU 3arposzaMu [AST
guceabHOCTi S. crispa € 36ip #oro
MICLIEBUM HAaCEA€HHSM dK icTiBHOrO
rpuba 4Yu AiKyBaAbHHU 3acib a Takoxk
3HUXKEHHd  AiCiB i3 HOepecTiiHUMHU
cocHaMmu. Criapacuc KydepsaBHUi odillitiHo

OXOPOHAETHCS y Kpumcbromy
IIPUPOTHOMY 3aII0BITHUKY Ta
Kapnarcskomy biochepHOMY

3aloBigHUKaX. 3pas3ku Tpudba S. crispa
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30epiraroTbCsd B KOAEKIii KyABTYp TpHOiB

[ncturyry  Goramiku  imeni M. T
Xoaoguoro HAH Ykpainu.
OcCKiABKH  CIIapacHuC KydepsaBUH

3yCTpPidaeThCs B HPUPOIL AOCUTH PiAKO a
IIOITUT Ha HBOI'O BEAHKHH Ta 3pocTae, TO
B nedkux KpaiHax Cxomy, €Bpomnu Ta
[TiBaiunoi Amepuku (Kopei, Kuwurai,
Anownii, Himewyuuni i CIIA), mpoBoasaTbCs
JOCAII>KEHHS L1010 MOZKAHUBOCTI
BiITBOPEHHH IIHOTO BHAY B Aa00paTOPHUX
yMoBax. Bxe crorogHi € pesyabTaTH
o0 cunernudiku pocty rpubda Ha pPi3HUX
POCAMHHHX  cyOcTparax 1  migbopy
ONTHUMAaAbHUX YMOB KYABTHUBYBAHHA [OAS
tioro naonmonomeHHsa (Mykchaylova et al.,
2017).

MeTa
MeTtoro JIOCAIIZKEHHI €
XapaKTepUCTHKAa MiCIIe3pOCTaHHS

S. crispa Ha Teputropii CaAoBEUYaHCBHKO-
OBpPYLILKOTO KPSIKY.

A OOCATHEHHS  MeTH  OyAH
IIOCTaBA€EHI TaKi 3aBaaHH4d:

eOnucatu (ITOLIEHO3 B Me¥XKax
AKOr0 3HaxomuThCca S. crispa Ta HOro
dbAOpPHUCTHYHE OTOYEHHS.

¢ 3arIpoIOHyBaTH
HOro OXOPOHH.

MaTepiaa Ta MeTOOH

MaTtepianamu LOCALI>KEHHS €
CTaHAApPTHiI reoOOTaHIYHI OITHUCHU 3pPOOAEHi
B palioHi Miclle3HaxXo/KeHHs S. crispa B
2019-2022 pokax. [ToabOBi mOCAIIKEHHS
IIPOBOIUAUCH 3a CTaHAAPTHHUMH
MapUIPYyTHO-€KCIIe Ui NHUMU Ta
cTalioHapHUMHU MeTonamMu. KawmepaabHi
JOCAII>KEHHS BKAIOYAAU B cebe
Kaacudikariiro POCAMHHOCTI Ta
XapaKTEPUCTUKY CepeIoBHIIIA
cuH(iToiIHAMKaAIiHHUM MeTomamu ([imyx
i TTarora 1994; Hinyx, 2012; Xom’ak Ta
iH., 2020). PocaumHHi yrpynoBaHHS
KaacudikyBasucs qepes 00pPOOKyY
CTaHAAPTHUX Te000TAaHIYHUX OIIMCIB 3a
noromoroo nporpamu TURBOVEG for
Windows (Hennekens 2009). Oceauma
BHU3HaA4YaAUCd 3a IXHIMU aBTOTPOMHUMU
6a0KaMHu €KOCHUCTEM 3TiHO i3
Kaacudikaiiero Bpaynbaanke (Westhoff
& Maarel, 1973) tTa HaiionHaabHUM
KaTasoroM OioromiB YKpainu ([dybuHa Ta
iH., 2019; Davies & Moss, 2004). IIpu

3axoaun 11010

LIBOMY, BHUKOPHUCTaBCH IIPOAPOMYC
pocamHHOCTI Ykpainm 3a 2019 pik
(dybuHa Ta iH., 2019).

[lin yac BHU3HA4YEHHd pPapPUTETHUX
KOMIIOHEHTIB 0i0TH BHKOPHCTOBYBAaAUCH
MIXKHApPOAHI IIporpamMu patudikoBaHi
Ykpainoio Ta ii HallioHaABHI CIIHCKHU. [0
CIIUCKIB papuTeTHOI 0i0TH MiKHAPOIHOIO
3HAQUEHHd HaAeXaTb YEepBOHUM CIIHCOK
MCOII, €BpoOnEUCHKUH YepBoHUM
CITHCOK, Beprcbka  KouBeHIidg. [o
HallioHaABHUX — YepBoHa KHHUTa YKpaiHU
(B ocraHHIM pemakiiii 3rigfHO i3 HakKa3oM
MinictrepcTBa 3axXHCTy [OOBKIAAG — Ta
OpupogHUux pecypciB Ykpainm Nelll Big
15 arororo 2021 poky) Ta 3eaeHa KHHUTa
YKpaiuu (3rimHo i3 mocraHoBoio KabiHety
MinictpiB Ykpainu Bin 29 cepnaa 2002
p- N 1286). PerioHaaABHUM CIHCKOM
PapUTeTHUX BU/IB € II€PEAIK PEeTiOHAABHO
piakicHUX BHUIIB 3aTBePIXKEHUN
pitrenHam 2KuToMHupcbKoi obAacHOI pagu
Bim Ne 1162 Big 08.09.2010 Ta Ne 1460
Big 19.03.15 (HepBoHa kHura... 2009).

PesyabTaTH
Ha miBmenrs Big ceaa YepeBku Oyao
3HANUZEHO LEKIAbKa €K3EMIIASIPIB.

Haiibiabiuii ek3emMmasgp MaB po3mipu 23
cM B pgiamerpi Ta 10 caHTHMETPIB
BHCOTOIO. YCi TI'pHOH pO3TaIIOByBaAHCH
Ha MeHbKaX CTapux coceH abo mopyd i3
HUMH.

Miclie3HaxoKeHHd S. crispa 1ie
BITHOBAE€HHS AICOBHX HACa[KEHb Ha
micui BupyOKu. 3a  Kaacudgikarllieo
Bpayn-Baanke 1e acomiaiis Dicrano-
Pinetum Preising et Knapp ex Oberdorfer
1957, raacy Vaccinio-Piceetea Br.-Bl. in
Br.-Bl. et al. 1939. mopanky Pinetalia
sylvestris  Oberdorfer 1957  corosy
Dicrano-Pinion (Libbert 1933)
Matuszkiewicz 1962. He 3Baxkaiouyu Ha
Te, IO OKpeMi cTapi HEeHbBKH IIOKPUTI
AVIIaHUKAMU pPOAYy KA3[OHidA, a B
OKPEMUX MicCIIsIxX CIIOCTEPITaloThCa
KypTHHH YOPHHUIII MM HE MOKEMO
BigHecTH Ii [MIAIHKH OO acoljaliipt
Cladonio-Pinetum Juraszek 1927 un
Molinio-Pinetum W.Mat et J.Mat 1973. B
NEepEeBHOMY SIPyCi IepeBaskaloThb MOAOIL
ocobuHu Pinus sylvestris L. (75-90%) 3a
y4dacti Betula pendula Roth. (20-50%). B
HiAicKy 4dacom Tpamnadgerbcd Frangula
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alnus Mill. TpaB’auuii IIOKPUB
Po3pimKeHut - o 15%. Ty
repeBazkarTb Moxu Dicranum polysetum,
D. scoparium, Polytrichum juniperinum Ta

Pleurozium schreberi. 3pinka
3yCTPidaroThCd Festuca ovina,
Lycopodium clavatum Ta Melampyrum
pratense.

3a pe3yabTaTaMu
cuH@ITOIHAMKAIIHHOTO aHaAi3y
BCTAHOBAEHO, III0 YMOBH CEPEIOBHIIA
BiIIOBIiZAIOTh CepeaHbObAraTUM Aicam
[Moaiccg, gKi BigHOCATBCA [0 COIO3Y
Dicrano-Pinion (taba. 1). Bararopiuynuii

PEXKHUM 3BOAOXKEHHA [OC€IIO BUIIIUH 3a

cepenHi 3Ha4YeHHd Aad acowialtii Dicrano-
Pinetum Ta HabAMKaeTbCA OO0 acoliartii
Molinio-Pinetum. IloKa3HUKH IIPUPOIHOL
IUHaMIKH (ST=12,72) BIAIIOBIIAIOTH
Iepexony Bim MHNOXiAHUX OO MOAOOIUX
KopiHHuX aiciB (Khomiak at al., 2019).
PiBenr aHTpoOmoreHHoi TpaHcdopmarrii
(HE=5,29) BiamoBimae IIPUPOIHUM
oairoreMepoOHUM Aicam (XoM’gak Ta iH.,
2018). OTxe He3BazKalO4U Ha CaHiTapHY
BHUPYOKy, sKa Oyaa TyT IIpoBeIeHa
OeKiAbKa POKIiB ToMy, Bce 3K Tpub
po3MilieHuH B yMoBax  4Ki HE
IiaaaroThCs IOoCTiHHOMY
aHTPOIOT€HHOMY THCKY.

Tabanng 1.

[Toka3zHUKH (PaKTOPIiB cepeaoBHUILIA B oceArIli Ha TepuTopii CAoBedyaHCHKO-OBPYILIEKOTO

KPSIKY
(3a mrkaaoro Adinyxa-Ilarotu Ta Jigyxa-Xom’aka)

HD | FH | RC | SL | CA| NT | AE | TM | OM | KN | CR | LC | HE ST
12,25] 5,59 15,61 14,99 |5,64|3,73|6,32|7,59 14,61} 9,11 | 7,37 ] 6,82 15,29 |12,72
Tepuropisa po3raimroBaHa Ha
IosHaueHHs ¢axmopis HiBHIYHUX reOAOTIYHUX CTPYKTypax
cepedosuwia: baraTopiuHu pexumM YKpaiHCBKOTO  KPHUCTaAIidYHOTO MTa.
3BoaokeHHs (HD), 3MiHHICTb 3BOAOXKEHHS F'eomopd0AOTiYHOIO OCHOBOIO €
(FH), xucaotHictb (RC), coanproBUll pexkuM OBpyupkuii rpabeH, Bci mnopomu

(SL), BMicCT

JOCTYITHOTO

BMicT KapbOonHatiB (CA),
HiTporeny (NT), aepauia
enadorony (AE), Tepmopexum (TM),
oMmbopexkuM (OM), KOHTHHEHTAABHICTH
(KN), kpiopexum (CR), ocitaenicts (LC),
piBeHbL aHTPOIOreHHOi TpaHcdopMarllii
(HE), mokazHUK mIpUpOAHOI AHMHAMIKHU
(ST)

[Topy4 i3 MiCIIe3HaX02KEHHSIM
IIPOEKTYETHCS TiAPOAOTIYHUMN 3aKa3HUK

MiciieBoro 3HadeHHsS «[IpuOUTOIBKHI»
(Kosun i Xom’ak, 2021; Xom’sk Ta iH.,
2022). BiH 3HaxogUTBCA B MeXaX
CaoBedaHCBbKOI  CiABCBKOI  06’emHaHOl
TepPUTOpPiarbHOI rpomanu (paunime
TEepUTOpPis OBpy1LIBLKOTO pationy)
Kuromupcekoi obaacti 3a 2 KM Ha
oiBAeHb Big c¢. YepeBku. 3akKa3HUK

poatanioBaHuil 6iAg BUTOKIB Ta B IOAHHI
BEPXHBOI  Teduil piuku [TpubuTKy.
3arasbHa TIAOIIIA IIPOEKTOBAHOTO
3aka3HHuKa CTAHOBUTL 0OAM3BKO 43 ra.
PoznopgamHukoM 3eMeAb BiABEAEHUX OAS
3aKa3HuKa € « 111 CAoBeYaHCBKHH
Aicroci». lle kBaptaa 4 (B. 25) Ta 5 (B.
40, 41, 23, 24, 26, 33-38) BeaimHUIILKOTO
AICHUIITBA.

10

BigHOCATBECA N0 OBPYILIBKOI BYAKAQHOI€HO-
ocazoBoi cepii i po3miagioThCa Ha OBl
CBUTH: BYAKQHOTEHHY — 30paHBKIBCBKY i
0CaZoBy — TOAKA4YeBCBHKY. ByakaHoreHo-
0CaZloBi IIOPOAM A€KATh Ha IIapi rpaHiTiB
KipOBOI'PaACHKO-2KUTOMHUPCHKOTO
KOMIIAEKCY. B OCHOBI
30paHBbKOBCHKOL CBUTH
MAaAOIIOTY>KHi KBaplOBi IIIAaHUKU a
TaKOXK MiHIEAB-KaM STHi 0aszaabTH,
niabasu. Hamg HUMH 3HaXOOATBCS YOPHI
diaiToBi  caaHIi Ta  OypoBaTo-cipi
MMIIAHUKYA TOTYXKHICTIO Aech Oiasg 10 .
[Ile Bume 3aAdraioTh IrHIMOPUTOBI
mopomu. Ix 3 3axomy IIOKPHBAIOTh
KOHTAOMEpATH, TpPaBeAiTH, IIiIIAaHUKU.
[ToBepx HHX [ABa LIapd OCHOBHHX
edy3uBiB i3 IIOTOKiB 06aszaAbTiB,
niabazoBux mnopdiputiB Ta agiabasis.
OcanoBi mopoau — 1ie Me30KariHO30HUCHKi
BiokaameHHS (kBapILIUTO-HIIAHUKY).
JepHOBO-IIi130ANCTI BIf AETKO
CYTAMHUCTHUX [0 CYHIIIaHUX, Ha MiBHOYI
Ha IepeBigHUX IicKkax. Bamxkye mo pycaa
PiYKH YacoM TpaIASIOTECHI (parMeHTH
caobocopMoBaHUX TOP0-60A0THHX
I'PYHTIB.

po3pizy
3aAdTaoTh
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OcHOBHi (pparMeHTH MiKpopeAbedy
YTBOPIOIOTHCH Bil TMOEOHAHHS  OiABIII
KpynHux ¢opMm. Ha HBOro BriauBae
HiBOAEHHUN CXHA KpsSKy, Ha TepuTopil
AKOTO 3HaxXOAUTbCa 3aKa3HUK Ta BHCOTA
254,7 (ypoumme Kawm’aHa ripka) Ha
OiBHIYHUHP cXif Big HboOro. Yepes 1ie TyT
IIAOIl TepUTOPIH i3 MHiBAEHHO-CXiJHOIO
E€KCIIO3UIII€I0 IIepeBakaloTh Hal THMH,
110 MalOTh iHIINI HaxuAu. TakoxK BIIAUBAE
posiieamHa MK 0AOKaMu, B SgKid
po3TaiioBaHa goAWHa p. [Ipubutku.
[Tepenag BUcOT Bif miBHIYHO-3axXigHOI A0
IIiBAEeHHO-CXiAHOI YaCTHH TepUuTopii
nocdrae 17 .

Buroku p. [Ipubutku 3HAXOOATHCS
B  [IXKEPEAl-KpUHUYILL  po3TalloBaHiM
rocepen 3a00A04Y€HOTO COCHOBO-
BiABXOBOTO Aicy. Boma mskepeaa mocuthb
BHCOKOI SIKOCTi, BOHa IIPHEMHa Ha CMak,
HeMae  crnenudidHoro  3amaxy — abo
IIpUCMaKy Ta mposopa. [ebiT mxkepeaa mo
0,5 m3/rox. 3rigHo i3 OiABII paHHIMU
nocaimkenHamu  (2011-2016 pokm) Ha
milmaHoMy MOHI [I2Kepeaa MOXKHa 0yao
CIIOCTEpiraTH IOOAUHOKI reizepu. Y 2021
poli BOHU He crocrepirasucd. lle moxke
BKa3yBaTU Ha 3aMyA€HHd [IxKepeaa abo
3MiHy KAIMaTHYHHUX YMOB Ta Aerpajallito
oceamtry Teputopii  Bomo3bopy. Ll
TEepUTOpPiss BKAIOYAEe B cebe MOiBOEHHY
YacTUHY KpdXKy Ha MOiBAEHHUM CXinm Bixg
BUCOTU «254,7». Ii maoma B cepenHbBOMY
nopiBHioe 4-5 kM2, Beperu p. [Ipuburku
MICIIIMH CHABHO 3a00AO4YeHi i 3asiCHEHi.
Bona 3amBaetrbcsa i3 piukoro TartapuHKa
Ha TMiBHIY Big ceaa [IpubuTku Ta Boagae
y piuky HopuHb gKa HaAeXKHUTb [0
bacetiny I[lpum’ari, B gkocti ii mpaBoi
nputoku lle BimOyBaeThbCcda Ha ME€pPEroHi
HoBi Beaigauku-Ilpubutrku, B paiioHi
3aaisHnyHOoro wmocty (Harbar, et al,
2021).

Oceanmia IIPOEKTOBAHOTIO
TiIPOAOTIYHOTO  3aKa3HUKA  MiCIIEBOTO
3HadeHHa «[IpHOUTONBKUM» IIepeBazkKHO
AicoBi. Aicu pi3HOI KaTeropii 3BOAOXKEHHS
enadoToIry. Aullle HEBEAHKi (pparMeHTHU
TepuTopii, 3aliHATI TrasgBHHaMH Ta
y3AiCCIMH, SIKi BKPUTI BOAOTUMU AyKaMHU
Ta OCOCKOBO-3A@KOBUMH OoasoTamu. Ilin
gac gocaimkenHs 2021-2022 pokiB 6yao
KAacHU(piKOBAaHO POCAWHHI yrpyloBaHH,
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10 BigHeceHi 10 15 KaaciB, 19 nopankis,

24 cow3ziB, 48 acomiaiifi Ta [OBOX
0e3paHTroBUX YTPyIIOBaHb.
CHUHTaAKCOHOMIYHa CX€Ma POCAUHHOCTI

TepuTOopii Mae TaKUNM BUTASL:
Potamogetea Klika in Klika et Novak

1941: Potamogetalia  Koch 1926:
Nymphaeion albae Oberd 1957:
Numpharo lutei-Nymphaetum albae

Tomasz 1977, Potamogion Libberd 1931:
Potametum natantis Hild 1959,
Isoéto-Nanojuncetea Br.-Bl. et Tx. in
Br.-Bl. et al. 1952: Nanocyperetalia Klika
1935: Eleocharition soloniensis G. Phil.
1968: Juncetum bufonii Felfoldy 1942.
Phragmiti-Magnocaricetea Klika in
Klika et Novak 1941: Nasturcio-
Glicerietalia Pignatti 1953: Phalaroidion
arundinaceae Kopecky 1961:
Phalaroidetum arundinaceae Libb. 1931
Phragmitetalia Koch 1926: Phragmition
Koch 1926: Typhetum latifoliae Nowinski
1930, Glycerietum maximae Nowinski

1930 corr. Sumberova, Chytry et
Danihelka in Chytry 2011;
Magnocaricetalia Pignatti 1953:
Magnocaricion  elatae  Koch 1926:
Cladietum marisci  Allorge 1921,
Caricetum elatae Koch 1926;
Magnocaricion gracilis Géhu 1961:
Caricetum vesicariae Chouard 1924,
Caricetum gracilis Savic 1926, Carici

acutae-Glycerietum maximae Jilek et
Valisek 1964, Calletum palustris Vanden
Berghen 1952.

Scheuchzerio palustris-Caricetea
fuscae Tx. 1937: Caricetalia fuscae Koch
1926: Caricion fuscae Koch 1926:
Caricetum nigrae Braun 1915;
Scheuchzerietalia palustris R.Tx et
Nordhagen 1937: Stygio-Caricion limosae
Nordhagen 1943: Caricetum lasiocarpae
Koch 1926; Scheuchzerion palustris
Nordhagen 1936: Polytricho communis-
Molinietum caeruleae Hada¢ et Vana
1967, Scheuchzerietum palutris Tx. 1937,
Sphagno  fallacis-Calletum  palustris
Passarge 1999, Sphagno fallacis-
Phragmitetum australis (Jeschke 1961)
Passarge 1999, Carici-Menyanthetum So6
1955, com. Comarum palustre.

Oxycocco-Sphagnetea  Br.-Bl. et
Tuxen ex Westhoff et Paschier 1946:
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Sphagnetalia medii Kastner & Flossner
1933: Sphagnion medii Kastner and
Flossner 1933: Andromedo polifiliae-
Sphagnetum megellanici Bogdanovskaya-
Gienev 1928, Drosero rotundifoliae-
Sphagnetum Konishchuk 2009,
Eriophoro  vaginati-Pinetum  sylvestris
Hueck 1931, Eriophoro  vaginati-
Sphagnetum angustifolii Hueck 1925,
Oxycocco microcarpi-Polytrichetum
Konishchuk 2009, Oxycocco palustri-
Sphagnetum Konishchuk 2009, Ledo-
Pinetum R.Tx 1925.

Molinio-Arrhenatheretea R.Tx 1937:
Molinetalia Koch. 1926: Mentho
longifoliae-Juncion inflexi T. Muller et
Gors ex de Foucault 2009: Juncetum
effusi (Pauca 1941) Soo 1947, Junco
effusi-Molinietum caeruleae Tlixen 1954;
Calthion palustris R.Tx 1937: Scirpetum
sylvatici Ralski 1931.

Calluno-Ulicetea Br.-Bl. et Tixen ex
Klika et Hada¢ 1944: Vaccinio myrtilli-
Genistetalia  pilosae Schubert ex
Passarge 1964: Calluno-Genistion pilosae
P. Duvigneaud 1945: Calluno-Genistetum
R.Tx 1937, com. Calluna vulgaris.

Nardetea strictae Rivas Goday et
Borja Carbonell in Rivas Goday et Mayor
Lopez.1966: Nardetalia Preis. 1950:
Violion caninae Schwckerath 1944:
Polygalo vulgaris-Nardetum strictae
Oberd. 1957, Calluno-Nardetum Hrync
1959, Nardo-Juncetum squarrosi
(Oberdorfer 1957) Passarge 1964.

Sedo-Scleranthetetea Br.-Bl. 1955:
Alysso alyssoidis-Sedetalia albi Moravec
1967: Alysso alyssoidis-Sedion
Oberdorfer et Muller in Muller 1961:
Sedo acri-Dianthetum hypanicii nova,
Sedo-Scleranthetalia Br.-Bl. 1955:
Hyperico perforati-Scleranthion perennis
Moravec 1967: Thymo  pulegioidis-
Sedetum sexangularis Didukh et Kontar
1998.

Epilobietea  angustifolii Tx. et
Preising ex von Rochow 1951: Galeopsio-
Senecionetalia sylvatici Passarge 1981:
Epilobion angustifolii Oberd. 1957: Rubo-
Chamaenerietum angustifolii Hadac et al.
1969, Rubetum idaei Gams 1927,
Calamagrostietum epigii Juraszek 1928.

Robinietea Jurco ex Hadac et
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Sofron 1980: Sambucetalia racemosae
Oberd. ex Doing 1962: Sambuco-Salicion
capreae Tx. et Neum et Oberd.1957:
Sambucetum racemosae Noirfalise in
Lebr. et al. ex Oberd. 1973, Salicetum
capreae Schreier 1955.

Vaccinio-Piceetea Br.-Bl. in Br.-Bl
et al. 1939. Pinetalia sylvestris
Oberdorfer 1957: Dicrano-Pinion (Libbert
1933) Matuszkiewicz 1962: Cladonio-

Pinetum Juraszek 1927, Dicrano-Pinetum
Preising et Knapp ex Oberdorfer 1957,
Molinio-Pinetum W.Mat et J.Mat 1973,
Vaccinio uliginosae-Pinetum Kleist 1929.
Alnetea glutinosae Br.-Bl. et Tuxen
ex Westhoff, Dijk et al. 1946: Alnetalia
glutinosae R.Tx 1937: Alnion glutinosae
Malcuit 1929: Calamagrostio canescenti-

Alnetum glutinosae Miko§ka1956,
Sphagno squarrosi-Alnetum  Sol.-Gorn
(1975) 1987.

Molinio-Betuletea pubescentis Pass.
1968: Molinio-Betuletalia  pubescentis
Pass. 1968: Betulion  pubescentis
Lohmeyer et R. Tx. ex Oberdorfer 1957:
Menyantho trifoliati-Betuletum
pubescentis Hryhora et al. 2005.

Franguletea Doing ex Westhoff in
Westhoff et Den Held 1969: Salicetalia
auritae Doing 1962: Salicion cinereae
Th.Mull et Gors ex Pass 1961: Salicetum
pentandro-cinereae Pass 1961, Betulo-
Salicetum repentis Oberd. 1964.

B paiioHi mkepeaa CIIOCTepiraroThbCcs
BoaoTi AyRu  (Molinio-Arrhenatheretea
R.Tx 1937: Molinetalia Koch. 1926:
Calthion palustris R.Tx 1937: Scirpetum
sylvatici Ralski 1931) Ta npubepexkHi
BHCOKi TpaB’saHi yrpynoBaHHs (Phragmiti-
Magnocaricetea Klika in Klika et Novak

1941:  Nasturcio-Glicerietalia  Pignatti
1953: Phalaroidion arundinaceae
Kopecky 1961: Phalaroidetum

arundinaceae). Kpim micueBoi cgaopu TyT
3yCTpidYaeThCsl HEIlaAbChKa [IeKOpaTHBHA
dopma Phalaroides arundinacea L.
HaBkoao mkepeaa  poaraiioBaHi
MacHUBU CcOCHOBo-4yopHUYHUX (Vaccinio-

Piceetea Br.-Bl. in Br.-Bl. et al. 1939.
Pinetalia sylvestris Oberdorfer 1957:
Dicrano-Pinion (Libbert 1933)
Matuszkiewicz 1962: Molinio-Pinetum

W.Mat et J.Mat 1973) cocHOBO-6ysIxOBUX
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aiciB (Vaccinio uliginosae-Pinetum Kleist
1929.) i aicoBux 0OoaiTr (Oxycocco-
Sphagnetea Br.-Bl. et Tixen ex Westhoff
et Paschier 1946: Sphagnetalia medii
Kéastner & Flossner 1933: Sphagnion
medii Kastner and Flossner 1933:
Eriophoro  vaginati-Pinetum  sylvestris
Hueck 1931, Ledo-Pinetum R.Tx 1925).

OOroeopeHHs

TepuTopis IIPOEKTOBAaHOrO B IieH

yac 3aKas3HUKa MiICIIeBOro 3HA4YeHHS
«JTprOUTOLILKU» XapaKTepPHU3yETHCI
BHCOKHM QiTOLIEHOTUIHUM

pisHOMaHiTTAM. POCAMHHICTP HaAEXUTH
no 15 kaaciB, 19 mopankiB, 24 coro3is,
48 acomiamiii Ta OBOX 0Oe3paHIOBHX
yrpylnoBaHb. BeanmKe YHCAO  OCEAHII]
3HaXOAUTHCH IIiJl OXOPOHOI 4 PEe30AIOILii
Bepucbkoi kouBeH1ii. TyT onwcasi:
[Tepexinui 6Goaora Ta craaBuHH (D2.3
Transition mires and quaking bogs);
Barari 0oaoTa, BKAIOYAIOYH €BTPO(dHI
BHCOKOTPaBHI Ta KapOoHaTHi 06oaoTa
(D4.1 Rich fens, including eutrophic tall-
herb fens and calcareous flushes and
soaks); 3apocTti KPYIIHUX 0COK
repeBazkHO 0e3 3actoio Bomu (D5.2 Beds
of large sedges normally without
freestanding water); YrpynoBaus Nardus
stricta (E1.71 Nardus stricta swards);
Moxkpi abo Boaori eBTpodHi i Me30TPodHi
ayku (E3.4 Moist or wet eutropic and
mesotrophic grassland); Cyxi mycruma

(F4.2 Dry heaths); [TpupiukoBi
garapauku  (F9.1  Riverine  scrub);
[Ipubepexxni  Bepb6oBi  aicu  (G1l.11
Riverine Salix woodland); 3aboaoueni
XBOMHI Aicu HemopaabHOi 30HH (G3.E
Nemoral bog conifer woodland);

Kommaekcu BepxoBux 6oaitT (X04 Raised
bog complexes).

Ha TePUTOPIi IIPOEKTOBAHOTO
3aKa3HuKa Imimg 4dac obcrexeHHa 2019-
2021 POKiB Oyao 3HaAUZIEHO

4YepBOHOKHMXKHI BUAU pocAauH: Vaccinium
microcarpum (Turcz. ex Rupr.) Schmalh,
Ta Betula humilis Schrank. Cepen
pPapUTeTHUX IpeACTaBHUKIB ITaxiB
3acpikcoBano mapy Ciconia nigra L.,
(HepBora kHUra YKpainu, bepHcbka Ta
Bouucrka kouBeHIlid, KouBenmia CITES),
Tetrao tetrix L. (HepBoHa KHHura YKpaiHH,
BepHcpka KoHBeHIis1)), Buteo buteo L.
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(Bepucrka Ta BoHHCBKaA KOHBEHIIid,
Kousennia CITES), uworupu Tetrastes
bona L. (YepBoHa KHUTa YKpaiHH,
Bepucbka koHBeHLId), Ta Dryocopus
martius L. (BepHChKa KOHBEHILS Ta
HupektuBa €C 0Opo 3axUCT OUKHUX
[ITaxiB).

[TpuponHo-pecypcHUMN IIOTEHIiaA
TepUTOpPii, IPOIIOHOBAHOI A0 3all0BiIaHHS
Ta CTBOPEHHd 3aIlOBiIHWKA HEBUCOKHH 3
IIO3UILIil TOCIIOAAPCHKOI'0 BHUKOPUCTAHHS.

TepuTopiss He BHUKOPUCTOBYETBCH K
00’€KT CiABCBKOTO Trocrnozmapcrsa. 3
IIO3UIII  IHTEpPEeciB  AICOIIPOMMCAOBOIO

KOMIIAEKCY AiCOBI MacCHBHU 3/1€0iABIIOTO
MaAoOIIpuBabAMBI 4Yepe3 HU3BKHUU OOHITET
HacaIKeHb 3a00A09EHHUX IIASTHOK
(ITarpor i Xom’ak, 2021) Pazom i3 Tum
TEPUTOPis Ma€ BHUCOKHUH MIOTEHIiaA Yepes

HaOaHHSI €KOCHUCTEMHUX IIOCAYT.
lHeHTpaabHHUM O0’€KTOM 3aKa3HHUKa €
KPUHHI Ha OOHOMY i3 IIPHUPOAHUX

[DKepeA, sIKe € BUTOKOM p. [Ipuburku.
Bona Mae COIliaAbHO-€KOHOMIiYHE
3HAQYEHHI dK pekpealiiinuit i
cakpasbHUM 00’€¢KT. [3 HHM mHOB’d3aHO
OaraTo MicueBHX A€reHZ Ta IIOBipiB, a
TaKOX  peAiriiHux  puryaaiB. Boxay
BUKOPUCTOBYIOTHb IIPAIiBHUKHU AiCOBOTIO
rocriogapcTBa, BiaBiayBadi aicy Ta
TypucTH (AaBpHK Ta iH., 2021).

Ha TepUTOopii IIPOEKTOBaHOI'O
3aKa3HHUKa IIPOIIOHYETHCSI OOMEXKUTU
TakKi BUIU JiIABHOCTI:

¢ OyAiBHHUIITBO OymiBeAb Ta CIIOPYA,
aopir, TPyOOIIPOBOIB, AlHIHT
eAeKkTpollepenad, IPOBEeAeHHS BCiX BHUIIB
3eMAdHHX poOiT, y TOMy YHCAL i
IpOKAQIKa BCiX BHOIB 1HXXEHEPHUX
KOMYHiKaIli#;

¢ Bu/100yBaHHS KOPHUCHUX KOITaAUH;

® BUKOPUCTaHHS
3BYKOBiITBOPIOBAABHOI
MY3UYHUX iHCTPYMEHTIB;

e IPOBEAEHHA BCiX BUIIB MaCOBUX
3axo/liB (OKpiM OiOTeXHIYHHUX 3aXOMiB,
MpUOUpaHHsa TepUTOpil 3aKasHUKaA Ta
iH.), y TOMYy YHCAI CIIOPTUBHHX Ta
BiICBKOBOCHOPTHUBHUX (OPi€EHTYBaHHSI Ha
MiCIIeBOCTi, BO€HiI30BaHi irpu, IerHHTOOA
Ta iH.);

®BHECEHHHd B IPYHT MiHEpPaAbHUX
O00pUB;

TEXHIKHA Ta
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® 3aCMiYeHHs TepuTopii HoO6yTOBUMHU po0iT;
Ta  IIPOMHCAOBHMH  BHKHIAaMHU  Ta ® CiIHOKOCIHHH Ha [iATHKAX,
CMITTSM; CIlelliaAbHO BiABEIEHUX [OAS  I1I0TPed
e iHITI BUAM MAiSIABHOCTI, III0 MOXKYTb CAYZKOU OXOPOHH 3aKa3HHUKA;
IPU3BECTH [0 IIOPYLIIEHHS MIPUPOIHUX BHCHOBKH
KOMIIAEKCIB, BTpaTHu HayKOBOI  Ta diTo11eHO3, B SIKOMY PO3MillleHu# S.
IIPUPOTOOXOPOHHOI LIiIHHOCTI crispa € acouiaieo Dicrano-Pinetum,
OXOPOHIOBAHUX Ha TepUTOPii KAACy Vaccinio-Piceetea, MIOPSAKY
KOMIIAEKCHO1 maM’STKHA IIPUPOIHU Pinetalia sylvestris, coro3y Dicrano-Pinion.
IIPUPOIHUX O0’EKTIB. 'pub S. crispa posMmimeHui#t B
® OpaHKA 3EMEAB; yMOBax, fKi He MiAJaloThCs IIOCTiMHOMY
® [IOAFOBaHHS, PO3AIKyBaHHA, AHTPOIIOT€EHHOMY THUCKY. I[TokazHUKH
SHHUIIEHHS, BiIaoB (36ip) TBapuH (Ha BCix IIPUPOHOL JAVHaMiKH (ST=12,72)
CcTaisix  PO3BUTKY), po3opeHHs  Ta BiATIOBiAaIOTh MEePEXOoAy Bifl MOXiAHUX OO0
pyHHYBaHHS  THi3[, Hip 1 IiHIINX MOAOIUX KOpPiHHUX AiCiB. PiBenn
IIOMEIIIKAHb TBAPHH a TAKOK IIOPYILIEHHSI QHTPOIIOTE€HHO1 TpaHcdopmariii
YMOB MeITKaHHS TBapHH; (HE=5,29) BiAmoBinae IIPUPOTHUM
e 3HUIIEHHI OXOPOHHUX 3HAaKiB Ta OAiroreMepo6GHUM Aicam.
iHopMAaIiTHUX aHIIIAATIB; _ OckiabKH, Iopy4 ' i3
e [IOPYLIEHHSI IPYHTOBOIO [TOKPUBY; MiCIIe3HAXO0/GKEHHAM rpn6av S. crispa
3 iHIIOro GOKy, TYT IIPOIOHYETHCS IIPOEKTYETHECS TiAPOAOTIYHUN 3aKa3HUK
TO3BOAMTH: MicgeBoro 3Ha4YE€HHS <<HpH6HT0gLKHﬁ»
o BHKODHCTAHHS TepuTOpii JOILIIABHO [JIOAYYHUTH II0 TEPUTOPiI0 [0

2
3aKa3HUKA B O3[I0POBYMX, PEKPEALIMHUX npoexToBaHoro ob’ekry I13%.

Ta OCBITHBO-BUXOBHHUX I[IATIX;
¢ 30ip arig Ta rpubis.
® IPOBEZIEHHS  HAYKOBO-IOCAITHUX

CnHCOK BHKOPHCTaHHX AKepeA

Hingyx 4. II. Ouinka cTiHKOCTI Ta PH3UKIB BTpaTH eKocucreM. Haykosi zanucku
HaYKMA. 2014. T. 158: Bioaoria Ta ekoaoriga. C. 54-60.

Hinyx 4. I1. OcuoBu Gioinaukarii. Kuis: HaykoBa aymka, 2012. 342 c.

Higyx 4. I1., ITarora I1. T. ®@itoinmukaliisa ekosoridaux garropiB. Kuis, 1994. 280 c.

Oyouna . B., [3i06a T.II., €EmeapgnoBa C. M. ta iH. IIpogpomMyc pPOCAMHHOCTI
Ykpainu. KuiB: HaykoBa aymka, 2019. 784 c.

Kozun M. C., Xom’ak [. B. CuHTakCOHOMIYHa Ta €KOCO30AO0TiYHA XapaKTepPHUCTUKAa
nmpuponHoro mxkepeaa «Kam’auwmit Opimr». Te3u BceykpaiHCBKOI HAyKOBO-IIPaKTHUYHOI
KoH(epeHIil 3100yBa4YiB BHUIIOI OCBITH i MoAOAMX ydUeHHX “Cmanuili po3sumok KpaiHu 8
pamrax €sponeticorol inmezpauii”. Kuromup: 2KTY, 2021. C. 104.

AaBpuk O. /., Beceabcrka E.B., Xowm’ak I.B. IlepcunekTuBu 30epesKeHHs
AaHamragTHOro GiopizHOMaHITTSS CAOBeYaHCHKO-OBPYIIBKOTO KPSXKY IIIASIXOM CTBOPEHHS
HalliOHaABHOTO IpupomHoro mnapky. Martepiaau II BceykpaiHCBKOI HAyKOBO-IIPaKTHUYHOL
KoHpepeHii «Yrpaitcoke [loniccsi: npobnemu ma mpeHou cyuacHoz2o po3sumryr. Hixkun:
HAY im. 'oroasa, 2022. C. 16-18.

I[Tarpor M. A., Xom’sk I. B. [lepcrieKTUBU pPO3IINPEHHSI IIOAICBKOTO IITPHUPOIHOTO
3anoBigHUKAa Ha TepuTopii CaoBedaHCHKO-OBPYIIBEKOTO KPsaKy. 30. HayK. mmpank 5io102iuHI
oocnioxkenHst — 2021. Kuromup, 2021. C. 338-339.

Xom’ak 1. B., Bacumaeuko O. M., Tapbap . A., Augpiiiuyk T. B., Koctiok B. C.,
Baacenko P. I1., IllmakoBceka A. B., emuyk H. C., Tap6ap O. B., Ouuuryxk I. I1., Komroba
[. FO. MeromoaoriuHi migxoau MO0 CTBOPEHHd IHTErpoBaHOrO CHHQITOIHAMKAIIMHOTO
IIOKa3HUKa aHTpororeHHoi TpaHcdopmaitii. Exonoeiuni Hayku. 2020. Ne 5 (32). T. 1. C.
136-141. DOI https://doi.org/10.32846/2306-9716/2020.ec0.5-32.19

14



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

Xom’'ak I. B., Hemuyk H.C., Bacuaenko O. M. diroiHgukaiiga aHTPOIOTreHHOI
TpaHcdopMallii eKocucTeM Ha IIpuraaai YKpaincbkoro [loaiccs. Exonoeiuri Hayku. 2018.
No3 (22). C. 113-118.

Xom’ak I. B., Kosurn M. C., Komroba I. FO., Bacumaeuko O. M., Baaceuko P. II.
OOrpyHTYBaHHS HEOOXiTHOCTI OXOPOHHM BHTOKIB MaAUX PidoK Ha npuksani CA0BEYaHCHKO-
OBpyupkoro Kpaxy. Ekonoziuni Hayku. 2022, Ne 1 (40). C 28-32. DOI
https://doi.org/10.32846/2306-9716/2022.eco.1-40.5

Xom’ak 1. B., Mmanenpka B. B., Koctiok B. C., [IlmakoBckka A. B., demuyk H. C.,
Aunpitivyk T. B., Ouuimgyk I.II. OiiHka €KOCO30AOTIYHOI'O IIOTEHIliaAy TepHuTOpii 3a
JIOTIOMOTI'0I0 aHaAi3y CHHQITOIHAUKAIIWHUX Momeaelt nuHaMmiku. Exosnoziuni Hayku. 2020,
No 6 (33). T. 1. C. 178-184. DOI https://doi.org/10.32846/2306-9716/2020.eco0.6-33.27

Xom’ak 1. B., Koctiok B. C., 'apbap O. B., demuyk H. C., Augpiiiuyk T. B., Baacerko
P. II., Tapbap . A., Ouungyk [ I1.,IllmakoBcbka A. B., Omeapuyk M. O. Ocob6auBocCTi
PO3MIIIIEHHS OCEAUWIN] i3 Pi3HHM CTyIeHeM aHTPOIOTeHHOI TpaHcdopmarii. EKoso2iuHi
Hayku. 2021. Ne 7. C.67-71. DOI https://doi.org/10.32846/2306-9716/2021.eco.7-
34.12

Choi W. S., Shin P. G., Bok Y. Y., Jun N. H., Kim G. D. Anti-inflammatory effects of
Sparassis crispa extracts. Journal of Mushroom 2013 Ne 11 (1). P. 46-51.

Faroog M. U., Chioza A., Ohga S. Vegetative development of Sparassis crispa in
Various Growth Conditions and Effect of Electric Pulse Simulation on Its Fruit Body
Production. Advances in Microbiology. 2014. Ne 4. P. 267-274.

Hennekens S. Turboveg for Windows. 1998-2007. Version 2. Wageningen: Inst. voor
Bos en Natuur, 2009. 84 p.

Hu S., Wang D., Zhang J., Du M., Cheng Y., Liu Y., Zhang N., Wang D., Wu Y.
Mitochondria related pathway is essential for polysaccharides purified from Sparassis
crispa Mediated Neuro-Protection against Glutamate-Induced Toxicity in Differentiated
PC12 Cells. International Journal of Molecular Sciences. 2016. Ne 17 (2). P. 133-146.

Khomiak I., Harbar O., Demchuk N., Kotsiuba I., Onyshchuk I. Above-graund
phytomas dynamics in autogenic succession of an ecosystem. Forestry ideas. 2019. Vol.
25. Ne 1 (57). P. 136-146.

Kim S.R., Kang H. W., Ro H. S. Generation and evaluation of high B-glucan
producing mutant trains of Sparassis crispa, Mycobiology. 2013. Ne 41. P. 159-163.

Kwon A. H., Qiu Z., Hashimoto M., Kimura T. Effects of medicinal mushroom
(Sparassis crispa) on wound healing in streptozotocin-induced diabetis rats. The
American journal of Surgery. 2009. Ne 197. P. 503-509.

Mykchaylova O. B., Gryganskyi A.P., Lomberg M. L., Bisko N. A. The study of
morphological and cultural properties of Sparassis crispa (Sparassidaceae, Polyporales).
Ukrainian Journal of Ecology. 2017. Ne 7(4). P. 550-558.

Harbar O., Khomiak I., Kotsiuba I., Demchuk N., Onyshchuk I. Anthropogenic and
natural dynamics of landscape ecosystems of the Slovechansko-Ovruchsky ridge
(Ukraine). Socijalna ekologija. 2021. Vol. 30. Ne 3. P. 347-367.

Shim J. O., Son S. G., Yoon S.O., Lee Y. S, Lee T.S,, Lee S. S., Lee K. D., Lee
M. W. The optimal Factors for the Mycelial Growth of Sparassis crispa. Korean Journal of
Mycology. 1998. Ne 26(1). P. 39-46.

Tada R., Harada T., Nagi-Miura N., Adachi Y., Nakajima M., Yadomae T., Ohno N.
NMR characterization of the structure of a 3-(1— 3)-D-glucan isolate from cultured fruit
bodies of Sparassis crispa. Carbohydrate Research. 2007. Ne 342(17). P. 2611-2618.

Takashi K. Natural Products and Biological Activity of the Pharmacologically Active
Cauliflower Mushroom Sparassis crispa. BioMed Research International. 2013. Ne 11. P
1-9.

Westhoff V, Maarel E. van der. The Braun-Blanquet approach. Handbook of
Vegetation Science. Part V: Ordination and Classification of Vegetation. Ed. By R. H.
Whittaker. The Hague, 1973. — P. 619-726.

15



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

Woodward S., Sultan H.Y., Barrett D. K., Pearce R.B. Two new antifungal
metabolites produced by Sparassis crispa in culture and in decayed trees. Microbiology.
1993. V. 139(1). P. 153-159.

Yamamoto K., Kimura T., Sugitachi A., Matsuura N. Anti-angiogenic and anti-
metastatic effects of (-1, 3-D-glucan purified from Hanabiratake, Sparassis crispa.
Biological and Pharmaceutical Bulletin. 2009. Ne 32(2). P. 259-263.

Yang Y.H., Kang H-W., Ro H.S. Cloning and molecular characterization of B-1,3-
glucan synthase from Sparassis crispa. Mycobiology. 2014. Ne 42(2). P. 167-173.

Yoshikawa K., Kokudo N., Hashimoto T., Yamamoto K., Inose T., Kimura T. Novel
Phthalate Compounds from Sparassis crispa (Hanabiratake), Hanabiratakelide A-C,
exhibiting anticancer related activity. Biological and Pharmaceutical Bulletin. 2010. Ne
33(1). P. 1355-1359.

References (translated & transliterated)

Didukh, Y.P. (2014). Otsinka stiikosti ta ryzykiv vtraty ecosystem [Assessing
sustainability and risks of ecosystem loss]. NaUKMA Research Papers. Biology and
Ecology, 158, 54-60. [in Ukrainian].

Didukh, Y.P. (2012). Osnovy bioindykatsii [Basics of bioindication]. Kyiv: Naukova
dumka, [in Ukrainian].

Didukh, Y.P., Pliuta, P.G. (1994). Fitoindykatsiia ekolohichnykh faktoriv
[Phytoindication of environmental factors]. Kyiv: Naukova dumka, [in Ukrainian].

Dubyna, D.V., Dziuba, T.P., lemelianova S.M. at al. (2019). Prodromus roslynnosti
Ukrainy [Prodrome of the vegetation of Ukraine]. Kyiv: Naukova dumka, [in Ukrainian].

Kozyn, M.S., Khomiak, I.V. (2021). Syntaksonomichna ta ekosozolohichna
kharakterystyka pryrodnoho dzherela «Kamianyi brid» [Syntaxonomic and ecosozological
characteristics of the natural spring "Stone ford"]. Materials of the scientific and practical
conference of higher education graduates and young scientists "Sustainable development
of the country within the framework of European integration". Zhytomyr: ZSTU, 104. [in
Ukrainian)].

Lavryk, O.D., Veselska, E.V., Khomiak, I.V. (2022). Perspektyvy zberezhennia
landshaftnoho bioriznomanittia Slovechansko-Ovrutskoho kriazhu shliakhom stvorennia
natsionalnoho pryrodnoho parku [Prospects for preserving the landscape biodiversity of
the Slovakian-Ovrutsky Range through the creation of a national nature park]. Materials
of the scientific and practical conference "Ukrainian Polissia: problems and trends of
modern development”. Nizhyn: DPU named M. Gogol, 16-18. [in Ukrainian].

Patron, M.A., Khomiak, [.V. (2021). Perspektyvy rozshyrennia poliskoho pryrodnoho
zapovidnyka na terytorii Slovechansko-Ovrutskoho kriazhu [Prospects for the expansion
of the Polisya nature reserve on the territory of the Slovechansko-Ovrutsky Ridge].
Collection of scientific works of the XII All-Ukrainian Scientific and Practical Conference
«Biological Research — 2021». Zhytomyr, 338-339. [in Ukrainian].

Khomiak, 1.V., Vasylenko, O.M., Garbar, D.A., Andriychuk, T.V., Kostiuk, V.S.,
Vlasenko, R.P., Demchuk, N.S., Garbar, O.V. at al. (2020). Metodolohichni pidkhody do
stvorennia intehrovanoho synfitoindykatsiinoho pokaznyka antropohennoi transformatsii
[Methodological approaches to the creation of an integrated synphyto-indicative indicator
of anthropogenic transformation]. Ecological Sciences, 5 (32), 136-141. [in Ukrainian].
DOI https://doi.org/10.32846/2306-9716/2020.eco0.5-32.19

Khomiak, I.V., Demchuk, N.S., Vasylenko, O.M. (2018). Fitoindykatsiia
antropohennoi  transformatsii ekosystem na prykladi Ukrainskoho Polissia
[Phytoindication of anthropogenic transformation of ecosystems on the example of
Ukrainian Polissia]. Ecological Sciences, 3 (22), 113-118. [in Ukrainian].

Khomiak, I.V., Kozyn, M.S., Kotsiuba, 1.Y., Vasylenko, O.M., Vlasenko, R.P. (2022).
Obgruntuvannia neobkhidnosti okhorony vytokiv malykh richok na prykladi
Slovechansko-Ovrutskoho kriazhu [Justification of the need to protect the sources of

16



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

small rivers on the example of the Slovechansko-Ovrutsky Ridge]. Ecological Sciences, 1
(40), 28-32. [in Ukrainian]. DOI https://doi.org/10.32846/2306-9716/2022.eco.1-40.5

Khomiak, I.V., Mshanetska, V.V., Kostiuk, V.S., Shpakovska, L.V., Demchuk, N.S.,
Andriychuk, T.V., Onyshchuk, I.P. (2020). Otsinka ekosozolohichnoho potentsialu
terytorii za dopomohoiu analizu synfitoindykatsiinykh modelei dynamiky [Assessment of
the ecological potential of the territory using the analysis of synphytoindicative models of
dynamics].  Ecological Sciences, 6 (33), 178-184. [in Ukrainian]. DOI
https://doi.org/10.32846/2306-9716/2020.eco0.6-33.27

Khomiak, I.V., Kostiuk, V.S., Garbar, O.V., Demchuk, N.S., Andriychuk, T.V.,
Vlasenko, R.P., Garbar, D.A., Onyshchuk, I.P., Shpakovska, L.V., Omelchuk, M.O.
(2021). Osoblyvosti rozmishchennia oselyshch iz riznym stupenem antropohennoi
transformatsii [Features of the placement of settlements with different degrees of
anthropogenic transformation]. Ecological Sciences, 7, 67-71. [in Ukrainian]. DOI
https://doi.org/10.32846/2306-9716/2021.eco.7-34.12

Choi, W. S., Shin, P. G., Bok, Y. Y., Jun, N. H., Kim, G. D. (2013). Anti-
inflammatory effects of Sparassis crispa extracts. Journal of Mushroom, 11 (1), 46-51.
https://doi.org/10.14480/JM.2013.11.1.046 [in English].

Faroog, M. U., Chioza, A., Ohga, S. (2014). Vegetative development of Sparassis
crispa in Various Growth Conditions and Effect of Electric Pulse Simulation on Its Fruit
Body Production. Advances in Microbiology, 4, 267-274.
http://dx.doi.org/10.4236/aim.2014.45033 [in English].

Hennekens, S. (2009). Turboveg for Windows. 1998-2007. Version 2. Wageningen:
Inst. voor Bos en Natuur. [in English].

Hu, S., Wang, D., Zhang, J., Du, M., Cheng, Y., Liu, Y., Zhang, N., Wang, D., Wu, Y.
(2016). Mitochondria related pathway is essential for polysaccharides purified from
Sparassis crispa Mediated Neuro-Protection against Glutamate-Induced Toxicity in
Differentiated PC12 Cells. International Journal of Molecular Sciences, 17 (2), 133-146.
https://doi.org/10.3390%2Fijms 17020133 [in English].

Khomiak, I., Harbar, O., Demchuk, N., Kotsiuba, I., Onyshchuk, I. (2019). Above-
graund phytomas dynamics in autogenic succession of an ecosystem. Forestry ideas, Vol.
25, 1 (57), 136-146. [in English].

Kim, S. R., Kang, H. W., Ro, H. S. (2013). Generation and evaluation of high (-
glucan producing mutant trains of Sparassis crispa. Mycobiology, 41, 159-163.
https://doi.org/10.5941/myco0.2013.41.3.159 [in English].

Kwon, A. H., Qiu, Z., Hashimoto, M., Kimura, T. (2009). Effects of medicinal
mushroom (Sparassis crispa) on wound healing in streptozotocin-induced diabetis rats.
The American journal of Surgery, 197, 503-5009.
https://doi.org/10.1016/j.amjsurg.2007.11.021 [in English].

Mykchaylova, O. B., Gryganskyi, A. P., Lomberg, M. L., Bisko, N. A. (2017). The
study of morphological and cultural properties of Sparassis crispa (Sparassidaceae,
Polyporales). Ukrainian Journal of Ecology, 74), 550-558.
https://doi.org/10.15421/2017_159 [in English].

Harbar, O., Khomiak, I., Kotsiuba, I., Demchuk, N., Onyshchuk, I. (2021).
Anthropogenic and natural dynamics of landscape ecosystems of the Slovechansko-
Ovruchsky ridge (Ukraine). Socijalna  ekologija, Vol. 30, 3, 347-367.
https://doi.org/10.17234 /SocEkol.30.3.1 [in English].

Shim, J. O., Son, S. G., Yoon, S. O, Lee, Y. S,, Lee, T. S., Lee, S. S., Lee, K. D., Lee,
M. W. (1998). The optimal Factors for the Mycelial Growth of Sparassis crispa. Korean
Journal of Mycology, 26(1), 39-46. [in English].

Tada, R., Harada, T., Nagi-Miura, N., Adachi, Y., Nakajima, M., Yadomae, T., Ohno,
N. (2007). NMR characterization of the structure of a B-(1— 3)-D-glucan isolate from
cultured fruit bodies of Sparassis crispa. Carbohydrate Research, 342(17), 2611-2618.
https://doi.org/10.1016/j.carres.2007.08.016 [in English].

17



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

Takashi, K. (2013). Natural Products and Biological Activity of the
Pharmacologically Active Cauliflower Mushroom Sparassis crispa. BioMed Research
International, 11. https://doi.org/10.1155/2013/982317 [in English].

Westhoff, V., Maarel, E. van der (1973). The Braun-Blanquet approach. Handbook
of Vegetation Science. Part V: Ordination and Classification of Vegetation. Ed. By R. H.
Whittaker. The Hague, 619-726. [in English].

Woodward, S., Sultan, H. Y., Barrett, D. K., Pearce, R. B. (1993). Two new
antifungal metabolites produced by Sparassis crispa in culture and in decayed trees.
Microbiology, V. 139(1), 153-159. https://doi.org/10.1099/00221287-139-1-153 [in
English].

Yamamoto, K., Kimura, T., Sugitachi, A., Matsuura, N. (2009). Anti-angiogenic and
anti-metastatic effects of -1, 3-D-glucan purified from Hanabiratake, Sparassis crispa.
Biological and Pharmaceutical Bulletin, 32(2), 259-263.
https://doi.org/10.1248 /bpb.32.259 [in English].

Yang, Y.H., Kang, H-W., Ro, H.S. (2014). Cloning and molecular characterization of
B-1,3-glucan synthase from Sparassis crispa. Mycobiology, 42(2), 167-173.
https://doi.org/10.5941/MYCO0O.2014.42.2.167 [in English].

Yoshikawa, K., Kokudo, N., Hashimoto, T., Yamamoto, K., Inose, T., Kimura, T.
(2009). Novel Phthalate Compounds from Sparassis crispa (Hanabiratake),
Hanabiratakelide A-C, exhibiting anticancer related activity. Biological and
Pharmaceutical Bulletin, 33(1), 1355-1359. https://doi.org/10.1248/bpb.33.1355 [in
English].

Otpumasno: 8 BepecHda 2022
[Ipuiinaro: 6 aucronaga 2022

18



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

Ukrainian Journal of Natural Sciences
Issue 2
YKpailHChKUH KypHaA TPUPOIHUYIUX HAYK
Buryck 2

ISSN: 2786-6335 print
ISSN: 2786-6343 online

YOK 593.12
DOI 10.35433/naturaljournal.2.2023.19-33

HOBI 3HAXIIKHU I'OAUX $INO3HUX AMEB Y IPUPOIHHUX BIOTOIIAX
YKPATHH
M. K. ITamroxk!

Y pisHux munax 8o0olim Yrpainu Hamu ideHmugpixosaHo 10 eudig 2onux ¢ginosHux ameb. Ans ycix
8uodig cKadeHi OpuziHanbHI Mopgpono2iuHi onucu. Halinowuperniwwumu sudamu e Arachnula
impatiens, Penardia mutabilis, Nuclearia delicatula, Biomyxa vagans, Vampyrellidium perforans,
Nuclearia flavocapsulata, HalimeHw nowupeHumu — Vampyrella lateritia, Lateromyxa gallica,
Leptophrys elegans, Leptophrys vorax. BcmaHo8/1eHI eKo02iUHI 2pYNnu Yux npomucmie 3a
8IOHOWEHHAM 00 abiomuuHUX ¢parxmopie 800H020 cepedoguwia: egpuokcudni (N. delicatula,

N. flavocapsulata, A. impatiens, P. mutabilis, L. elegans, L. vorax, V. lateritia), cmeHoOKCUOHIT
(V. perforans, B. vagans, L. gallica), cmeHobionmHi (A. impatiens, V. perforans, B. vagans, L. gallica)
ma mi, KL eUMpuUMYoms WUPOKULL 0iana30H 3HAUEHb NePMAH2AHAMHOT OKUCH08AHOCML
(N. delicatula, N. flavocapsulata, P. mutabilis, L. elegans, L. vorax, V. lateritia). Hailibinbwa
KLIbKICMb 8U0I8 YUX NPOMUCMI8 cnocmepiedembes 8 piukax (8 euodis) i 3aniagHux e000timax
(7 eudig), HalimeHwia — Yy 6oiomax (3 sudu); 8 ozepax 3HaiioeHo 5 sudie ginosHux ameb. P. mutabilis
mpanssiiace Ham aAuue 8 piukax, y bonomax — B. vagans, y 3annasHux eodotimax — V. perforans. ¥
8cix munax eo0olim mpanasnucst suou L. elegans ma L. vorax, ki MOXKHA 88a2KamMu €8PUMONHUMU.
Haiibinbwa uacmra cnitbHUX 8U0i8 201UX ameb 8I0MIUAEMbCL MUK PiUKaMU i 3aN1A8HUMU
goootimamu (0,80), piuxamu i ozepamu (0,77), 3annasHumu godotimamu ti ozepamu (0,67) ma
ozepamu i 6onromamu (0,50), HalimeHwa — mix 3annagHUMU odotimamu i bonromamu (0,40) ma
piukamu i 6oromamu (0,36). 3a sudosum cknadom 2onux GpinosHux amed sudineHo 08a sUO08UX
Komniiekcu: 6o10mHuUll ma 3aniasHuUll, Wo eKoUae 8UOU, SIKL NePesaiHO MpPanjisiiomsCst 8 piuKax
ma eo0olimax, posmiueHux y doaurHax piuok. Ha eudosi Kkomniekcu piuox, 3aniagHux e00oiim ma
6onim y 6inbwill Mipi BNAUBAIOME Memnepamypa 800U Ui KOHUEHMpAayis pO3UUHEHUX Y 8001
OpP2AaHIUHUX PEUOBUH, Y MEHULII MIPL — KOHUEHMPAYis pO3UUHEH020 8 8001 KUucH0. Budosuil cknad
ameb piuoK i 3an1asgHUX 8000TUM NO8'SI3aHUTL 13 BUULOI0 MemMnepamypor ma nio8UUEeHUM 8MICTOM
PO3UUHEHUX Y 8001 OP2AHIUHUX PeUOBUH Y NOPIBHSIHHL 3 8U008UM ciaadom ameb bosim.

Knrouoei cnoea: 201i ¢pinosmi amebu, U008l Komniekcu, NpupooHi biomonu YKpaiHu.

! kxarnoudam 6ionoziurux HayKk, ooueHm
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NEW FINDINGS OF THE NAKED FILOSE AMOEBAE IN NATURAL BIOTOPES
OF UKRAINE

M. K. Patsyuk

We have identified 10 species of naked filose amoebae in different types of water bodies in Ukraine.
Original morphological descriptions have been compiled for all species. The most common species
are Arachnula impatiens, Penardia mutabilis, Nuclearia delicatula, Biomyxa vagans,
Vampyrellidium perforans, Nuclearia flavocapsulata, the least common are Vampyrella lateritia,
Lateromyxa gallica, Leptophrys elegans, Leptophrys vorax. Established ecological groups of these
protists in relation to the abiotic factors of the aquatic environment: euryoxidic (N. delicatula,

N. flavocapsulata, A. impatiens, P. mutabilis, L. elegans, L. vorax, V. lateritia), stenooxidic
(V. perforans, B. vagans, L. gallica), stenobionts (A. impatiens, V. perforans, B. vagans, L. gallica)
and those that withstand a wide range of permanganate oxidation values (N. delicatula,

N. flavocapsulata, P. mutabilis, L. elegans, L. vorax, V. lateritia). The largest number of species of
these protists is observed in rivers (8 species) and floodplains (7 species), the smallest — in swamps
(3 species); 5 species of filose amoeba were found in the lakes. We encountered P. mutabilis only in
rivers, B. vagans in swamps, and V. perforans in floodplains. L. elegans, L. vorax species, which
can be considered eurytopic, occurred in all types of reservoirs. The largest share of common species
of naked amoebas is observed between rivers and floodplains (0.80), rivers and lakes (0.77),
floodplains and lakes (0.67) and lakes and swamps (0.50), the smallest — between floodplains
reservoirs and swamps (0.40) and rivers and swamps (0.36). According to the species composition
of naked filose amoebae, two species complexes are distinguished: swamp and floodplain, which
includes species that mainly occur in rivers and in reservoirs located in river valleys. The species
complexes of rivers, floodplains and swamps are influenced to a greater extent by water
temperature and the concentration of organic substances dissolved in water, and to a lesser extent
by the concentration of oxygen dissolved in water. The species composition of naked filose amoebas
of rivers and floodplains is associated with a higher temperature and a higher content of organic
substances dissolved in water compared to the species composition of swamp amoebas.

Keywords: naked filose amoebae, species complexes, natural biotopes of Ukraine.

Beryn I'pynia IpoTUCTIB BKAIOYAE OHOSAEPHUX

Toai iro3HI amedbu — BiABHOXKHUBYYI, Ta OaraTodaepHHuX IIpeacTaBHUKIB (Adl et
rerepoTpodHi, ¢aroTpodHi TPOTHUCTH, al., 2019).
BCECBITHBO IIOUINPEH], Hab4gacrTiie [ocaimkeHHT roAnx (pirno3HUX aMmed
TPAIIASIOTHCS B IIPICHUX Ta COAOHYBATHUX YCKAQIHIOETHCH ix HEBEAUKHMU
BomoiiMax, rpyHTax. Lli TBapmHOMOmiOHI po3Mmipamu, 0OMEZKEHOIO KIABKiCTIO
OpraHi3MH MIIBUAKO pearyloTbh Ha 3MiHU BiAMIiHHUX MOP(OAOTIYHUX O3HaAK i
YMOB OTOYYIOYOI'0O cepenoBHIlIA. MmacmrrabHicTio ekocucreM (Patterson et
XapyyroTbscd IIEPEBaZKHO al., 2000). BwumoBu#i craam  IUX
OJHOKAITHUHHUMH BOJOPOCTIMHU Ta IIPOTUCTIB 3aA€XUTh BiA OiOTUYHUX
rpubamu, pizHUMU IPOTUCTAMH, abioTHYHUX (PaKTOPIB CepenoBHIIA, IO H
OakTepiamu, miaHobOakrepiamu. Popma BU3HAYa€ iX pO3MHOAiA B €KOCHCTEMax.
KAITMH IIPEACTaBHHKIB MiHAMBA: Bif Xo4ya roai ¢ino3Hi amebu Oyam BigKpuTi
OKpPYTAOI OyabOarkomnoaioHol o noHan 150 pokiB Tomy (Ceinkowski,
CIIAIOIIIEHOI ~ BUTATHYTOi.  YTBOPIOIOTH 1865), iHdopmarliga Mmoo iX IOMIHpPEHHS
OOBTi rocTpi mceBmomomii — diaomomii. B IIPHUPOOHUX OioTOmax Ta HETaTUBHOTO
[uromnaasma 4HacTo ANU(EPEHILIOETHECI B BIIAUBY Ha POCAWHM, TBAPUHU Ta AIOOUHY
OpiOHO3EPHUCTY, CHABHO BaKyOAi30BaHY BigcyTHs. [IpakTUYHO €IWHUM CIIOCOOOM
CTPYKTYpPYy Ta Triaaomaa3My; OCTaHHS oTpUMaTH [JaHi gaag  PayHICTUYHOIO
4acTO OTO4Yy€E BCIO KAITHHY. 2KUTTEBUH aHaAi3y € BUBYEHHS IIPoO, OTPUMAaHUX i3
IIUKA BKAIOYAE amMebOoimHi, BiABHO PyXoMmi BioggaseHHUX MiCIIe3HaXO/I’KEHb, i
Tpoo30iTH, 000B’I3KOBO HAABHI TpPaBHIi HOPiBHAHHS iX 3 BUAAMHU, BHUIBACHHUX Y
IIUCTH, B dKUX 3a3BHYall BigOyBaeThCs CKAQ[li AOKaABHUX (payH. Y 3B’d3KYy 3 [IUM,
TIOMIiA KAITHH; KAITUHHT [ETKUX HaM{  IIPOBENEHO BHUBYEHHS  T'OAUX
IPEeACTaBHUKIB MOXKYTb 3AHMBaTHCA 1 diro3HNX amebd, i30ABOBAHUX 3 BOLOUM
yTBOPIOBaTH maa3Moii BEAUKHX KuroMupcrekoi, ABBiIBCBHKOI Ta
po3mipiB. CrareBuii mIpolec HeBiIOMUH. PiBHeHCBKOI o0oOaacreii. Kpim Toro, me
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JOOCAIIPKEHHSI € aKTyaAbHUM TOMYy, IO
dayHa IIPiCHOBOAHHUX TOAMUX (PiAO3HUX
ameb Ykpainu 3aAUIIAETECI
HEIOCALIXKEHOIO.

Marepiaa i meTonn

HatrypHi mocaimzkeHHT IPOBOOUANCH
y mnpomoBxk 2015-2020 pp. y Bomoiimax

pizHEX THHIB 2KHTOMUPCHKOI, ABBIBCHKOI
Ta PiBHencbkoi obaacreii. Ycworo 3a
epion  MOOCAIMKEHHS IIPoaHaAi30BaHO
560 mpob y 20 myukTax 360py (puc. 1).

Puc. 1. [IyakTu 300py MarTepiaay

Byao pocaigzkeHO 3a [A0IIOMOIOIO
Cy4YaCHHX METOMIB CBIiTAOBOi MIKPOCKOIIIi,
30KpeMa audepeHIiHo-
inTepdepeHifiHoro KoHTpacry, oiag 200
0COOMH roAuX (PiA03HUX aMel.

[Ipobu (Bomy Ta cKasamydeHi MOHHI
BiIKAQIU) BimOWpasun BpPYyYHY B CKASHI
nocyquHu eMkKictio go 9S00 wma i
OOCTaBASIAU OO0  Aabopatopii.  Awmeb
BUIIASIAU 3 IPOO, B 9Ki BXOAUAU BEPXHIN
map JOHHOrO IPYHTY 1 HeEBeEAHKa
KiABKICTBH OIPUOOHHOI BOIH.
Po3smHOxkeHHsa  ame0  IMPOBOAWAM B
gamkax Ilerpi miamerpom 100 MM Ha
HEIIOXKMBHOMY arapi (non-nutrient agar)
3a wMeromukor Iletimxka (Page &
Siemensma, 1991). KoxHy KyABTYpPY
amMeb pos3ragmasu OOWH pa3 y II'STh OHIB
3a [OIOMOIOI0 CBITAOBOIO MiKpPOCKOIIa
«A\oMoO MBP-3». JAVN:: TOTO, 11100
BCTQHOBUTH  BHIOBY  I[IPHHAAEKHICTH
roaux (iAn03HHUX aMeld, KAITHUHY 3 KOXKHOL
gamky [lerpi BigTaryBaan  OBILOIO
ninerkoto Ilacrepa B wamku [lerpi
OiamMeTpom 100 MM 3 1,5%-um
HEMOXKUBHUM arap-arapoM (non-nutrient
agar), gKHUH TOoTyBaAH Ha MiHEpPaAbBHOMY
cepenmoBuIl IIpeckora-/xketimca (PJ) i
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3HOBY PO3MHOXKYBaAH. MinepaabHe
cepenoBuile (PJ) Mmaaro HacTynmHHH ckaaf
(Page & Siemensma, 1991): roryBaau Tpu
OCHOBHI PO34YHHH.

OcHoBHUM po3umH A (Ha 100 ma
OUCTUABOBAHOI BOMH)

CaCl’2H,O 0.433r

KCl 0.162r

OcHoBHUY po3uuH B (Ha 100 ma
OUCTUABOBAHOI BOMH)

KQHPO4 0.512r

OcHoBHUM po3uuH C (Ha 100 Ma
OUCTHUABOBAHOI BOAH)

MgSO4+7H20 0.280r

[To 1 MA KOXKHOIO
PO3YMHY  PO3YMHAAH Y
OUCTUABOBAHOI BOJIU.

Ameb miATPUMyBaAM B KyABTYpax 3a
Temneparypu +20 °C.

CriocTepezkeHHs 3a HaUIIPOCTIIINMU
IIPOBOAUAM 34 [OOIIOMOI'OI0 CBITAOBOIO
Mmikpockona Axio Imager MI (Lentp
KOAEKTHBHOI'O KOPHUCTYBaHHA HAYKOBUMHU
npusagamMu «Animalia» [HCTUTYTY 300A0Tii
im. I. I. IImaaprayseHa) i3 3acTocyBaHHSIM
nudepeHIiiHoro iHTepdepeHIiHHOTOo
KOHTpPACTy, BIACAIXKYyIOYM 3KUBI KAITHHH
B Kpallali BOAM Ha IMIPeIMETHI CKEABIId.

BUXIJTHOTO
997 MA
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BHUIB ameb
TaKCOHOMIYHUH
Iletigzka (Page &
1991). [Tpomipu
3OiMCHIOBAaAM Ha IHTAKTHUX KAITHHAax.
BumiproBaanm 6am3pko 10 ameb i3
KOXKHOTO IHITaMy. BumiproBaHHA KAITHH
IIPOBOAUAM  3a  [JOIIOMOTOIO0  OKYALp-
MmikpoMmerpa (x40). Ilig gac Bigbopy mpob
BU3HAYAAU OCHOBHI ¢i3uKO-XiMiuHi
IIOKA3HUKH [OOCAI/DKYBAaHHUX BOIOOUM —
TeMIIepaTypy BOAU, BMICT PO3YHMHEHOIO B
BOJi KHCHIO Ta OPraHiYHUX PEYOBHUH (3a

Iaga imerTH(ikarii
BUKOPHUCTOBYBaAU
BU3HauyHUK  D.
Siemensma,

IIEpMaHTaHATHOIO OKHCAIOBaHICTIO)
(HabuBauews Ta iH., 2007).

CyuacHi IOOCAIIZKEHHS He
OO3BOALIOTH  OTPHUMAaTH  OaHi IO

YHCEABHOCTi roAux (piA03HHUX aMed, Tomy
B HaIIUX [IOCAIPKEHHAX MH BH3HA4YaAU
gacToTy TpamnagHHsa BumiB @ (R). R
poO3paxoByBaAH, K HaCTKy P00, B IKHUX
3HalIeHU¥ BHJ Bi 3araabHOroO YHCAQ
nocaikenux 1pob (Raunkiaer, 1934).
Amebu BBaXKaAUCH HaMbiAbII
IOIINPEHUMH, FIKIIO0 YacTOoTa TPalAdHHH
BUIIB ckaanmana 50 % i Giawmre, Bim 30 %
no 50 % — zailiMasu cepenHE IIOAOXKEHHS
3a 4acToToio TpamnagHHs, MeHine 30 % —
HatiMeHm1 rnommpeHi Buau (Raunkiaer,
1934).

dast  TOpiBHAHHS
CIIUCKIiB BUKOPUCTAHO
YekaHoBcbKOro-C'epeHceHa, o6y noBy
OeHOporpaMu Ta BU3HaA4YEHHHA ii
cTabiabHOCTI 3a mgoroMorio Bootstrap-
aHaaidy Ta 0araTOBHMIPHOIO aHaaily 3
BUKOpUCTAaHHAM Itporpamu PAST 1.18
(Hammer et al., 2001).

lenomua [HK 6yaa BumiaeHa 3a
OOIIOMOTOI0  TI'yaHiAMH-i30TiolliaHaATHOTO
Mmetony (Maniatis et al.,, 1982). Ten
18S pPHK aMmnaicikyBasu 3
BUKOPUCTAHHAM YHiBEpCaAbHUX
eyKapioTuyHux npatimepiB RibA 5'-
ACCTGGTTGATCCTGCCAGT-3' Ta RibB
S'-TGATCCTTCTGCAGGTTCACCTAC-3'

dayHiCTUIHHX
IHIEKC

(Medlin et al.,, 1988). IlopiBHgHHS
OTpUMaHUX IocaigoBHocTedr [HK i3
JaHUMHU l'enbanky (GenBank)

IIPOBOAVAOCEH 3a [OOIIOMOIOIO0 IIPOTpaMu
BLAST (NCBJ)
(https:/ /blast.ncbi.nlm.nih.gov/Blast.cgi).
Ha ocHOBi eaatiMeHTy, IKUH CKAQOAETHCS
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3 mocaigoBHocTeli reHy 18S pPHK mas
npencraBHuka poxny Penardia Cash,
1904 IIpoBeneHUU disnoreHeTHYHUH
aHaai3 3a moriomoror mnporpamu MEGA
10.0 (Kumar et al, 2018). [das
piAOTEHETHUYHOTO aHaAidy BHKOPHCTaHI
dK OOep:KaHUH HaMH CEeKBEHC, TakK i
CEKBEHCH IHIIMX BUIIB T'OAUX (PiAO3HHX

ameb, ki moctymHi B 06as3i mgaHuUx
GenBank.

PesyapTaTH

Yy Pi3HUX THUIIaxX BOIOMM
KU TOMUPCBKOI, ABBIBCBKO]I Ta

PiBHEeHCBKOI oOaacTett Hamu 3HaiaeHOo 10
BUAIiB roaux ¢iro3Hux amed: Nuclearia
delicatula Cienkowski, 1865, Nuclearia
flavocapsulata Patterson, 1984,
Arachnula impatiens Cienkowski, 1876,
Vampyrellidium  perforans Surek &
Melkonian, 1980, Biomyxa vagans Leidy,
1879, Penardia mutabilis Cash, 1904,
Leptophrys elegans Hertwig & Lesser,

1874, Leptophrys vorax Zopf, 1885,
Vampyrella lateritia Fresenius, 1856,
Lateromyxa gallica Hulsmann, 2007.

Huxye HaBezneHa KOpPoTKa MOPGOAOTIiYHA
XapaKTEePUCTUKA, MiCIIe3HAXOMKEHHS Ta
3Ha4YEeHHS dakTopiB BOJTHOTO
CEpPEeNIoBHUIlA, 3a SKHX PEECTPYBaAUCH Il
IIPOTHUCTH.

Nuclearia delicatula Cienkowski,
1865

KaiTnHM MiHAWBOI (QOPMH: OKPYTAi,
BHUIOBKEHI, CIIAIOIIIEHI. CauzoBa
000AOHKa, $Ka OTO4Yy€E KAITHHY Mae€
ToBHIMHY Bim 2 mo 3 mMkM. Ha obGoaoHIti
IIOMiTHa BEAWKa KIABKICTh OakTepii.
dinsomonii BiAXOOATH Bid YCiX MiASTHOK

cpepruHOi  KAITHHU. SIKIIO  KAITHHA
OPUKPITIAIOETECH 110 CyOCTpaTy MO3Ke
YTBOPIOBATHUCH KOPOTKAa TOBCTA
IICEBIOIIOIIA, gKa IIOCTIiHHO
CKOPOYYETHCH. Pyx 0OMEXKYETHCS
PO3TATYBaHHAM Ta pedpaxitiero
IIUTOIIAA3MH. lNaainosi ITIATHKH 3
3aroCTpPEeHUMH IICEBOOTIOMIIMU
BHHHUKAIOTh IIOCTyHoBO. IlceBmomomii

MOXKYTb PO3UIUPIOBATHUCS OUCTAABHO Bif
HOBEPXHI KAITHHHM (9K OKpyraoi Tak i

BunoBxkeHoi  ¢opmu). Kpucraau B
ILIUTOIIAA3MI KAITHUHH BiZICyTHI.
HatixapakTepHilIowo OCOOAUBICTIO

N. delicatula € ii aerka TpaHcdopmallid 3
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KyaenomibHoi B TpochiuHy po3IaacTaHy
dopmy. Aokomorlis ameb T10BiABHa. B
ILIUTOIIAA3MI KAITUHU HagaBHI TpHU
CKOPOTAMBI BaKyOAi.

[iametrp okpyramx ameb Bim 25 mo
46 MKM, BUOOBXKeHi Tpodiuni dopmm —
42 MKM y OOB¥KUHY, ¥ IIUPHUHY — 62 MKM.

Amebu OaratosmepHi (Bim 5 mo 10).
Hiamerp sapep Bim 7,0 mo 13,5 wmkwm.
dnepiuda 1iepeBazKHO OKpPYTrAoi opmHu.
Po3MHOXKyIOTBCS OGiHAPHUM ITOiAOM.

YTBOpEHHS ILIUCT y KYABTypax He
CIIOCTEpiraau.

MicnesnaxomkeHHd. [IpicHoBomHUM
Bun (Page & Siemensma, 1991). Hamu
3HaleHUN y pidKax, o3epax i 3alianaBHUX
BomoiiMax KUTOMUPCBHKOi, ABBIBCBKOI Ta
PiBHeHCBKOI o6AacTeid.

Exkonoria. Amebu Tpamnasgaucs 3a
TeMIlepaTypyu Boau Bomoum Bixm +5 °C mo
+21 °C; KOHIEeHTpalii pPO3YHMHEHOTO B
BOi KUCHIO Bix 9,34 Mr/A no 24,18 Mr/a;
KOHIIeHTpallii PO3YMHEHUX y BO/l1
opraHiyHux pedoBUH Bixg 12,80 mr Oz/a
no 30,02 mr Oz/A.

Nuclearia flavocapsulata Patterson,
1984

KaitTnHa okpyraoi ¢popmMu 3 B’I3KOIO
CAV3HUCTOI0 OOOAOHKOIO, [0 KOl YacTo
IPUKPITIAIOIOTECH  OakTepii.  Piaomomii
TOHEHBKi, HE TaAy3dTbhCHd, BIAXOASTH BiX
yCiX dYacTHUH KAITHUHH. Y IIUTOIIAA3Mi
KAITMHH MICTATBCSI CKOPOTAUBI BaKyOAl
(Bim 2 mo 4).

Poawmip kaiTunu Bix 33 no 38 MKM.

Amebu OHOSIAEPHI. Anpo
PO3MIIIyETBCS B LEHTPI  KAITHUHH,
OKpyraoi  ¢opmMm 3  IIEHTPAABHUM

anepueM. [liamerp sapa 16,5 MKM.

YTBOpeHHS LIUCT Yy KyAbBTypax He
CIIOCTEepiraau.

Micne3HaxomkeHHs. [IpicHOBOOHHUHI
Bua (Page & Siemensma, 1991). Hamu
3HadeHnd y piykax 1 3alaaBHUX
BomoiiMax 2KuroMupcbkoi, AbBiBCEKOI Ta
PiBHeHCBKOI o6AacTe.

Exoaoria. Amebu Tparasaucs 3a
TeMIlepaTypH Boau Bomoum Bixm +5 °C mo
+18 °C; KoHIEeHTpallii PO3YMHEHOTO B
BOi KHUCHIO Bix 9,34 Mr/a mo 24,18 Mr/a;
KOHIIEHTpaIllili poO3YMHEHUX Yy  BoOmi
opraHiyHux pedoBHH Bix 12,80 mr Oz/a
no 30,02 mr Oz/A.
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Arachnula
1876

KaitTnHa mae popmy HEIpaBUABHOTO
AQHITIOXKKA. [HuTorrasma KAITUHU
raAy3uThbCs W yTBOPIOE MHOOBII IIAOCKI
BUpoCcTH — (isomomii (3a3BUYail mig
npsaMuM  KytoMm). KaitmHa 6e36apBHa,
UTOoAa3Ma MOyKe pifka 3 TI'paHyAaMH,
dKi MaroTh 34aTHICTh 3aA0MAIOBATUCS.
AmebaM BAaCTHUBUIT €HEPreTHUYHHH PYyX,
CKAQAEThCd BPaxKE€HHS, LI0 BCA KAITHHA
KUIIUTh, TPEMTUTB, Haraaye pyx IaByKa.
Y 1muTomnaasMi KAITHHH HasBHI TI'pPaHYAH,
K1 pyXaroTbCs B IBOX HaIlpsIMKax.

CkopoTAnBHUX BakKyoaeH Big 3 o 6.

KaiTnau GaratospepHi. 3a smgpamu
BaXKKO CIIOCTEpPIraTh B KyABTYpPax.

Miclie3HaxomkeHHd. Bimomuii 3
IIpicHHUX Ta coaroHyBaTux BonoiMm (Page &
Siemensma, 1991). Hamu 3uHatineHuii y

impatiens Cienkowski,

piukax Ta o3epax /ABBIBCBKOi Ta
PiBHeHCBKOI ob6aacTe.
Exonoris. Amebu Tpamnasgaucs 3a

TeMIlepaTypH Boau Bomoum Bixm +5 °C mo
+21 °C; KOHLEHTpallii PO3YHMHEHOI'O B
BOMi KUCHIO Bixm 9,34 Mr/A no 24,18 Mr/a;
KOHIIeHTpaIlii PO3YMHEHUX y BO/1
opraHigyHux pedoBuH Bim 12,80 mr Oz/a
1o 26,52 mr Oz/A.

Vampyrellidium perforans Surek &
Melkonian, 1980

Amebu  cdepuynoi  dopmu 3
BOAOKHHCTHUMH, raAy3uCTHUMU, iHomi
aHaCTaMO3yIOYUMH IICEBAOIIOMiIMH.
dopma KAITMHH Bi KyAemnomdibHoI 1o
BUIOBXKeEHOI ameboromiOoHoi, oTodyeHa
CAHU30BOIO 000AOHKOIO. droTyroua
(maaBaroua) dopma V. perforans
KyAernomioHa 3 JOBTHUMH, piako
TraAy3UCTUMHU BOAOKHUCTUMHU
IICEBAOIIOMIAMMU, SKi BIiAXOOdTh  Bif
[IOBEPXHI KAITHMHH; IPHUKpIIA€HA [0
cyocrpary dopma — amebomnomiona. 3mina
HallpaBA€HHH Pyxy IHIIiFOETHCS
YTBOPEHHAM HOBUX BOAOKHUCTHUX
IICEeBAOIIOAIN y BIAIIOBIAHOMY Micli Ha
IIOBEPXHI KAITHHHU. Y KpPYyIHHX ameb
BiICTaHb MiX KIiHYMKaMH IICEBIONOAIN
nmocdarae 220 MKM. [JoB3XHWHA KAITHUHU 3
nceBmonoAiaMu  gocdarae 180  MKM.
[iamerp KyAenomiOHUX KAITHH Bim 6 mo
20 MKM; HHUTKOIIOMIOHHX IICEBAOMIOMIN —
50-56 MKM. CKOpPOTAMBHX BaKyoAeH Bif
1 mo 4, giameTp gIKUX cKaagae 3,8 MKM.
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OpHosiepHi amebu, miamMeTp snep
Big 1,8 mo 5,5 MKM.

YTBOpeHHS LIUCT Yy KyAbBTypax He
CIIOCTEepiraau.

Micne3HaxomkeHHs. [IpicHOBOOHUMI
Bun (Page & Siemensma, 1991). Hamu
3HAWOEHUW y  3allAaBHUX BoJo¥Max
2Kutomupchkoi Ta PiBHeHCBKOI o6aacTel.

Exonoris. Amebu Tpamnasgaucs 3a
TeMIlepaTypH Boau BogouMm Big +12 °C mo
+20 °C; KoOHIEeHTpallii PO3YHMHEHOI'O B
Boai KucHio Bim 12,84 mr/a mo 20,83
MT/A; KOHIIEHTpAIlili PO3YHMHEHUX Y BOII
opraHigyHux pedoBuH Bim 10,84 mr Oz/a
1o 25,92 mr Oz/A.

Biomyxa vagans Leidy, 1879

KaiTnHa Mae mpo3opy, HaNiBpiaky
IIPOTOIIAA3MY. [TaaBaroua dopma
KyaenogibHa. IIpukpinaena no cyoerpary
KAITHHA CHUABHO BUIOBXKYETBCH,
TaAy3UTBCA Ha CITKy TOHKHUX HHUTOYOK.
ToHeHBbKi IICEBIOIIOMNI] MOXKYTb
CKymuyBaThcd Ha KiHngx. KaituHa
OKpyraa, dHinernomibHa, Mg dYac pyxy
YTBOPIOE TaAy3HUCTi IICEBIOIIOAil, £Ki
«3pOCTaIOThCS», YTBOPIOIOYH  CKAQIHY
CiTKYy. Y3noBxk HUTKOIIOAIO0HMX
IICEBAOIIOMiH IIOMiTHA LU PKYASITiS
OpibHux rpaHyA. BigMminHocTel — Mixk
€KTOIIAa3MOI0 H €HIO0NAAa3MOI0 MM He
criocrepiraau. [IporomaazmaTuydHa ciTKa
nobpe  PO3BHHEHA, IIOTIK  IIAQ3MHU
akKTHBHHH. Pyx amebu mayske IOBIABHUIA,
asre HenepepBHUM. J[loBXHWHa pPyXOMHUX
ameb 350-510 MKM.

Y KAITHHI 3HaxXoOgUTbhCH
KiABKICTB OpiOHHX BaKyoAeH.

OpnoanepHi. Hiamerp aapa nmo 10
MKM.

Micne3HaxomkeHHs. [IpicHOBOOHUHI
BuA. Bigomuii 3 emipiTHHX Ta eIiAiTHHUX
bioromiB (Page & Siemensma, 1991).
Hawmu 3HAUAECHUH y 6oaoTax
2Kutomupchkoi Ta PiBHeHCBEKOI o6aacTel.

Exonoris. Amebu Tpamnasgaucs 3a
TeMIlepaTypH Boau Bogoum Big +10 °C mo
+18 °C; KoHIEeHTpallii PO3YMHEHOTO B
Bomi KucHio Bim 10,11 mr/a mo 16,84
MT/A; KOHIIEHTpPAIlili PO3YHMHEHUX y BOII
opraHigyHux pedoBUH Bix 8,35 mr Oz/A Oo
15,01 mr O2/A.

Penardia mutabilis Cash, 1904

Tiro BuOoOBKEHE, IICEBAOIOMII TOHKI,
3arocTpeHi, raAy3sTbCs 17§
aHaCTOMOS3YIOTbCH, MOXKYTBh YTBOPIOBATHU

BEAHKA
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citky. Pyx miBunkuii. Po3rarayTa KaiTuHA
Mmae moBxkHuHY 250-320 MKM.

HiameTp anep Bix 5,6 10 7,5 MKM.

Micne3sHaxomkeHHs. [IpicHOBOOHUHI
Bun (Page & Siemensma, 1991). Hamu
3HalieHUd y pigykax 2KHTOMUPCHKOI
obaacri.

Exkonoris. Amebu Tpamnasgaucs 3a
TeMIlepaTypH Boau Bomoum Bixm +5 °C mo
+21 °C; KoOHIEeHTpallii PO3YHMHEHOI'O B
BOMi KUCHIO Bix 9,34 Mr/A no 24,18 Mr/a;
KOHIIEHTpAllii pPO3YHMHEHHUX y  BOIi
opraHigyHux pedoBuH Bim 12,80 mr Oz/a
no 30,02 mr Oz/A.

[TocaimoBHicTs reny 18S pPHK y
GenBank 3a Homepom 0Q134484.

Leptophrys elegans Hertwig &
Lesser, 1874

Tpodo3zoiTu MaroThb CTPiYKOIOMIOHY
dopMy, nuTomAa3Ma KAITMHHU IIPo30pa, B
Hiff MICTHUTBCSI BEAMKA KIABKICTL APiIOHUX
TIEPAMHOIIOMIOHUX BKAIOUEHB; (iAOIOmil
TOHKI, JIOBT1, He raAy3aThbCH,
YTBOPIOIOTECHA IIE€PEBAKHO 3 TOHEHBKOI
riaaiHoBOI Ka¥fiMH IUTONAa3MHU. Pyx ameb

OeasnepepBHUH, OOCTifHO  3MIiHIOIOTH
dopmy. [Tporomaazma CHABHO
BakKyoAi3oBaHa.

Po3mip BumoBxkeHoro Tiaa amebu
ckaazgae Big 165 go 280 MKM.

YTBOpeHHS LIUCT y KyAbBTypax He
CIIOCTEPITaAH.

3a gapaMu BasKKO CIIocTepiraTu B
KyABTYpax.

MicnesnaxomkeHHd. [IpicHoBomHUM
Bua (Page & Siemensma, 1991; Kepner,
1906). Hamu 3HabijeHu# y pidkax,
3allAaBHUX BOOOMMax, o3epax i 6oaorax
2KutToMupChKOi, ABBiBCBKOI1 Ta
PiBHEHCBKOI oOAacTeii.

Exonoria. AmebOu TpamasgAucsa 3a
TeMIlepaTypyu Boau Bomoum Bixm +5 °C mo
+22 °C; KOHIEHTpallii pPO3YHMHEHOI'O B
BOJi KUCHIO Bix 6,74 mr/A no 28,01 Mr/a;
KOHIIeHTpallii PO3YMHEHUX y BO/1
OopraHiyHuX pedoBUH Bix 8,35 mr Oz/A no
34,26 mr Oz/A.

Leptophrys vorax Zopf, 1885

Tpoco30iT  MOCTIHHO  3MIHIOIOTH
dopMy; CHAIOIIEHI B MAaoTh 3OaTHICTH
«po3TiKaTHuCca» II0  IIOBepxHi. AmMebu
3a3BUYall BisAOMIOAIOHOI (POPMHU, MOIKYTH
raAy3UTUCS HaA JEKiABKa JIOBTHX
riceBaornoAidi. Ilim yac moBiAbHOI AOKOMOITi
B ameb yTBOPIOIOTBCS AWITKI XBOCTH, SIKi
BUTATYIOTBCSI a00 BTAryloTbcd. JIOBri,
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TOHKI TICEBIOIIOMIT YTBOPIOIOTHCH
II€PEBaKHO 3 riaaiHOBOI1 KariMu
ITUTOIIAA3MHU n (o} KpasiMm KAITHHU.

[lceBmorionii He raay3saTbcs. CKyITdeHHS
IICEBAONIOAIN BKa3y€e Ha HaAIIPSIMOK PyXy Ta
PO3TATYBaHHA  KAITUHU. [Huromnaazma
6e3b6apBHA, CHABHO BaKyO0Ai30BaHa,
IrpaHyAU MalOTh 3[JAaTHICTb 32A0MAIOBATHUCS.

Poawmipu kaiTuaM Big 50 o 520 MrM.

YTBOpEHHs IHUCT Yy KyAbTypax He
CIIOCTepirasu.

BararosimepHi (Big 4 mo 6). Hdiametrp
anep ckaanae 3,0-3,4 MKM.

MicnesnaxomxkenHd. [IpicHOBogHMM
Bua (Page & Siemensma, 1991; Kepner,
1906). Hamu 3HadimeHuit y pigkax,
3allA@BHUX BoJoHMax, o3epax i 0Ooaorax
2Kutomupcekoi, AbBIBCBKOI Ta PiBHEHCBHKOI
obaacTeti.

Exonoris. Amebu Tpamagaucg 3a
TeMIIepaTypu BOaU Bomouim Big +5 °C mo
+22 °C; KOHIIeHTpAallil pO3YNMHEHOIO B BOi
KUCHIO Bim 6,74 wmr/a mo 28,01 wmr/a;
KOHIIEHTpAallii  po3dYMHEHHUX Yy  Bomi
OpraHiyHuX pedoBHH Bix 8,35 Mmr Oz/A no
34,26 mr Oz/A.

Vampuyrella lateritia Fresenius, 1856

KaiTmHM KyaenomiOHoi dopmu, iHOmi

IIUpHUHA  IEPEBHUIIyEe  MOOBXKHUHY  IIO
BiJHOIIIEHHIO [0 HaOpsaMKy pyxy. Bing
KAITUHH BIIXOIATH TOHKI, IIOBTi

IICEBIONOMII, Yy HaIIPSIMKy pPyXy OCTaHHi
CKym4yioThcd. [IceBmonomii He raay3saThCcd.
¥Y3[0BK IICEBOONIOAIN PyXaroThCs I'PaHYAH,
9Kl MarlmoTb 3AaTHICTh 3aA0OMAIOBATHCI. Y
HaIllUX KYABTYpax KAiTHHU 6e306apBHi.
[urommaa3zma CHABHO BakKyoai3oBaHa. Y
TOBIII BOAM aMeOH BIALHO IIAABalOThL abo
He3rpabHO PyXaroThCH. Yy cTapux
KyABTypax amMeOM 3AMBAIOTBCSI B BEAUKI
nedoopMOBaHi ITAA3MOIII.

Poamip Tpodo3zoitiB Bim 32 mo 60
MKM.

BararosanepHi (Big 2 mo 4). Hdiamerp
anep ckaanae 2,2-3,5 MKM.

MicuesHaxomkeHHd. [IpicHoBomHUM
Bun (Page & Siemensma, 1991). Hawmu
3HaAWOeHUH y piukax, 3arnaBHUX
BomoriMax Ta o3epax 2KHUTOMHPCBHKOI,
AbBiBCcBKOI Ta PiBHEHCHKOI obAacTe.

Exonoriss. Amebu Tparagaucd 3a
TeMIlepaTypu Boau Bomaodm Bim +5 °C mo
+21 °C; xoHIEHTpAallii PO3YNHEHOI0 B BOi
KucHIO Bim 9,34 mr/a mo 24,18 wmr/a;
KOHIIEHTpALlii PO3YHMHEHUX V BOfi
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opraHiyHux pedoBHH Bix 12,80 mr Oz/A no
30,02 mr Oz/A.

Lateromyxa gallica Hilsmann, 2007

[uromnrazma IIpo3opa, CHABHO
BaKyoOAi30BaHa, HadgBHA BEAMKA KiABKICTH
KPHUCTAAIB, SKi 30CEePEMKYOTECA
IIEpeBa>KHO B  LIEHTPaAbHIH  YacTuHIi
KAITUHH.

[IceBmomonii mOBri, 3arocTpeHi, ITif
4ac  AOKOMOILl  mifiliMaroThcd Han
IIOBEPXHEIO KAITMHU. YTBOPIOIOTHCHA B
dpoHTOAATEPAABHIN  MIAGHIN  KAITHHH,
3HUKAIOTh — Y KayAaAbHil YaCTHUHI IIASTXOM
AQTEPAABHOTO  3AMTTS 3  [IOBEPXHEIO
KAITUHH.

[oBxuHa ameb Big 40 mo 350 MKM.

YTBOpEHHs IHUCT Yy KyABTypax He
CIIOCTepirasu.

BararosnepHi. diamerp anep 3,0-4,8
MKM.

MicuesHaxomkeHHd. [IpicHoBomHUM
Bug (Page & Siemensma, 1991; Hulsman,
1993). Hamu 3mHatimeHuii y piukax i
3allAaBHUX — BojoMMax  ABBIBCBKOI  Ta
PiBHeHCBHKOI oOAacTeH.

Exonorigs. Amebu Tpamagaucg 3a
TeMIlepaTypu Boau BomouiM Bim +12 °C mo
+18 °C; koHIIEHTpALlil pO3YNMHEHOIO B BOL
kucHiO Big 18,42 mr/a mo 20,11 wmr/a;
KOHIIEHTpAallii  po3YMHEHHUX Yy  Bomi
opraHiyHux pedoBHH Bix 10,54 mr Oz/A no
26,17 mr Oz/A.

OOroeopeHHs
3a 4aCTOTOIO TpaTIATHHA B
IIPUPOIHUX GioTorrax Ykpainu

HaHMIOIIMPEHIIIINMHU € TaKi (piano3Hi amebu:
A. impatiens (68 %), P. mutabilis (58 %),
N. delicatula (56 %), B. vagans (53 %),

V. perforans (51 %), N. flavocapsulata
(50 %). Jbzenast BUIU BUSIBUAUCS
Manoriomupenumu — V. lateritia (8 %),

L. gallica (8 %), L. elegans (3 %), L. vorax
(2,5 %) (puc. 2).

[TommupeHHss  OGIiABIIIOCTI  ITPOTHUCTIB
(ueperramkoBux  ameb, ToAMX  ameo,
iHy30piH, reTepoTPOPHUX
JKTYTUKOHOCIIIB, dopaminidep), ix
BHUOBE 0araTCTBO, YacCTOTa TPAIIASHHS
3yMOBA€HiI  abioTmaHHUMHU  (paKTOpaMu
BomgHOoro cepenmoBumia (Booth, 2001;

Foissner, 1987; Foissner, 1998; Foissner,
2006; Kucera et al., 2002; Meisterfeld et
al., 2001). ITim wac mocaimkeHHd QayHH
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roanx  iro3HEX  ameb
BomoriM 2KHUTOMUPCHKOI,

PiBHeHCBEKOI oObOaacTel 3ailicHIOBaAM H
BU3HA4YECHHHA rigpodpizaHuxX Ta
TiapoXiMiTHUX napamMeTpiB BOJIHOTO

PI3HOTHUITHUX
ABLBIBCBLKOI Ta

cepemoBUIa. 3araroM  OILHIOBaAW  Ti
3HAYEHHs YUHHUKIB CEPEIOBUINA, 3a TKHUX
BiIMiYaAn TI€eBHI BHAM TOAHX (DiAO3HUX
ame0 (Taba. 1).

Puc. 2. YacroTra TpanagHHa roaux ¢iro3Hux ameb y Bogofimax YKpainu

Tabaura 1.

3HadveHHd rigpo(i3UYHUX Ta TiAPOXIMIYHHX ITapaMeTpPiB JOCAIIKYBaHUX BOAOHM
YKpaiHu, 3a SIKHUX PEECTPYBaAAUCH I'oai pino3HI amedn

. BwMicT po3unHeHUX y
Ne Temniepatypa, | BmicT posumHeHOTrO . .
Bunu ame6 K . BO/Ii OpTaHiYHUX
o/o C Yy BOAi KUCHIO, MT'/A
CIOAVK, MT Oz /A
Nuclearia delicatula
1. Cienkowski, 1865 521 9,34-24,18 12,80-30,02
Nuclearia flavocapsulata
2. Patterson, 1084 5-18 9,34-24,18 12,80-30,02
Arachnula impatiens
3. Cienkowski, 1876 5-21 9,34-24,18 12,80-26,52
Vampyrellidium
perforans 3 3 B
4. Surek & Melkonian, 12-20 12,84-20,83 10,84-25,92
1980
Biomyxa vagans . _ B
S. Leidy, 1879 10-18 10,11-16,84 8,35-15,01
6. | Penardia ’;lgg;blhs Cash, 5-21 9,34-24,18 12,80-30,02
Leptophrys elegans 5 8 8
7. Hertwig & Lesser, 1874 5-22 6,74-28,01 8,35-34,26
Leptophrys vorax 5 8 8
8. Zof, 1885 5-22 6,74-28,01 8,35-34,26
9. Vampyrella lateritia 5-21 9,34-24,18 12,80-30,02
Fresenius, 1856
Lateromyxa gallica 3 3 N
10. Hiilsmann, 2007 12-18 18,42-20,11 10,54-26,17
Jlo eBpPHUOKCHAHHX BHUOIB MOIKHA A. impatiens, P. mutabilis, L. elegans,
BimHecTH Taki ToAl  pir0o3HI amebOm: L vorax, V. lateritia. 1li nporucTu
N. delicatula, N. flavocapsulata, BUTPHMYIOTb IIHPOKHH [iarna3oH 3HA4YEeHb

26
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KOHIIEHTpAIlil PO3YMHEHOTO B BOJi KHCHIO.

[aon  ¢ino3ni  amebu V. perforans,
Buvagans, L. gallica BATPUMYIOTb BY3bKUH
Iiaria3oH 3HaYeHb KOHIIeHTpAallii

PO3YMHEHOIO0 B BOJi KHUCHIO Ta iX MOXKHAa
BiZTHECTH OO CTEHOOKCHUIHUX (Tada. 1).

N. delicatula, N. flavocapsulata,
P. mutabilis, L. elegans, L. vorax,
V. lateritia y BomoWMax OOCAITKYBaHHUX
PETiOHIB BUTPUMYIOTH BHCOKiI 3HAQ4Y€HHS

IIepMaHraHaTHOI OKHCAIOBAHOCT;
A. impatiens, V. perforans, B. vagans,
L. gallica HaAEXKaTb 10

CTEHOOIOHTIB (Tada. 1).

Illo =X crocyeTbCcd TeEMIIEpaTypH
BOOM, TO [ialla30HU TOAEPAHTHOCTI [0
pOro (PakKTOpy MOXKYTb OIIIHIOBATHUCH

OCKIABKH OiABIIICTE IIPOTHUCTIB €
KOCMOIIOAITaMHU, TPAIIASIOTBbCSI B OeHTOCi
Ta nepudiTOHi MOPCHKUX i ITPiICHOBOIHUX
ekocucreMm (Foissner, 2007; 2008),
IPUCYyTHI Maiizke B ycix Oioromax i €
IIOCTIMHMMH KOMIIOHEHTaMH AQHIIIOTIB
KUBAEHH, MU cupoOyBaau
IIpoaHaAi3yBaTH BUIOBUH CKAaZ TOAUX
diro3HUX amMelb y pi3HOTHUIHUX BoAoHMax
Ykpainu. I[lim dac aHaaily HDOIIMPEHHS
roanx (ian03HUX ameb y BomorMax pi3HUX
TUIIIB MM BUKOPHCTOBYBaAW NPUHHATY B
rimpobioaorii KaacHuikaltiro
KOHTHUHEHTAABHUX BOIHUX 00'eKTIiB
(Pomanenko, 2001). Hani jai(eJi(o)
MIOIIUPEHHA TOAUX (PIAO3HHUX ameb y
pi3HHX THUIIaxX BOZIOMM perioHis

TIABKH 3a YMOBH IAOPIiYHHUX [OCAII>KeHHSI HaBeeHi y Tabaut 2.
CIIOCTEPEIKEHb.
Tabaunga 2.
[TomupenHs roanx Qis03HHX ameb v BogoriMax YKpaiHu
Tunu Bogo¥iM
No
Bunu ame6b
/1 . 3ariaaBHA
piuka N o3epo | 6oaoTo
BozioMMa
1. Nuclearia delicatula Cienkowski, 1865 + + + -
9 Nuclearia flavocapsulata + N 3 3
’ Patterson, 1984
3. Arachnula impatiens Cienkowski, 1876 + — + -
4 Vampyrellidium perforans B + B B
) Surek & Melkonian, 1980
S. Biomyxa vagans Leidy, 1879 - - - +
6. Penardia mutabilis Cash, 1904 + - - -
Leptophrys elegans
7 Hertwig & Lesser, 1874 i i i i
8. Leptophrys vorax Zopf, 1885 + + + +
9. Vampuyrella lateritia Fresenius, 1856 + + + —
10. Lateromyxa gallica Hilsmann, 2007 + + — —
Bceroro 8 7 S 3
[IpoBegeHuti aHaai3 3aAE€KHOCTI PiCHOBOJHUM BHUIOM, AKUH
€KOAOTIYHHUX THUIINB BoOHO¥WM  (piuka, XapaKTepHUN [ad pidok YKpaiHU €
3amaaBHa BogoiimMa, o03epo, 00a0To0) i P. mutabilis. ¥ 0o0a0oTax BHSIBAEHO BH[

BUIOBOTO 0OararcTBa TOAHUX (IiAO3ZHUX
amMeb [TO03BOAMAO BHIIAUTH OCOOAMBOCTI
pizHOMaHITTS ameb, IKi XapakTepHi OAd
BOOOMM pi3HHX TUIINB. Y Bomo¥Max
YkpaiHH BHABAEHO IIOPiBHAHO BEAUKE
BH/IOBe OaraTcTBo ameb y piukax (8
BU/IB) i 3araaBHUX Bogo¥Max (7 BUIIB) y

opiBHAHHI 3 OoaoTamu (3 BHUAOM); B
o3epax  imeHTH(pIKOBAHO 5 BHUIIB
dinozHnx ameb (Taba. 2). BuramwodHO
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B. vagans, y 3amaaBHUX BoAodMax —
V. perforans. Y Bcix Tumax Bogo¥Mm
Tpanasgaucsa Buau L. elegans Ta L. vorax,

dIKi MOXKHa BBaXXaTH E€BPUTOIHUMH.
HocaimxyBaHi BOIOHMMHU
XapaKTEepPU3yIOThCI BHUCOKHM CTyII€HEM
aHTPOIIOTEHHOTO HaBaHTaXKE€HHS
(3HaxoaSITHCH B IIOAOCI HaceAeHUuxX

IIyHKTiB), ToMy L. elegans Ta L. vorax
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MOXKHa BHKOPHCTOBYBATHU SIKOCTI
IHOAUKATOPHUX OpPraHi3MiB.

AHani3youu CKAal TOAUX (PIAO3ZHUX
ameb y BomoliMax pPi3HUX THIIB YKpaiHWU,
CAil BIOAMITHUTH €IIi30AWYHE TPAaIIASTHHIA
BCiX BHAIB. Y I[iAOMYy YacToTa TPaIIASTHHI
roanux  ¢iso3HHX ameb |y  piukax,
3amaaBHUX BojoMMax, o3epax, 0oaoTax
ckaamae Big 1,5 mo 25 %, ToMy ix MOXKHAa
BBaXKaTH MaAOYHCEABHUMH 1 PiAKiICHUMU
B BoOOMMax pi3HHUX TUIIIB
2KUTOMUPCBKOI, ABBIBCBKO]I Ta
PiBHeHCBKOI o6AacTei.

[IpoBemennii KaacTepHHM aHaai3 i3
BHUKOPHUCTAHHAM iHAEKCY (payHiCTHIHOL
nomibHocTi  YekaHOBCHKOTO-C €peHceHa
IIoKas3aB, 1110 HaibiAbIlla yacTKa CIIABHUX
BH/IIB TOAMX aMelb CIiocTepirasach MixK

B

piykaMu 1 3amAaBHHUMH BoAo¥WMamu
(0,80), piukamm # ozepamu (0,77),
3allAaBHUMH  BOoOOMMaMHu W o3epaMu

(0,67) Ta ozepamm i Ooaoramm (0,50),
HaP¥MEHIII MHOoMiOHMII BHIOOBHUH CKRAAJ
3arnaaBHUX BogoHM i 6oait (0,40) Ta pidok
i 6oait (0,30).

gono™

0,96+

=
0
ki

o
d

036\39‘

Ha penaporpami, moOymoBauiii 3a
3HAQYEHHSIMHU ILBOTO iHAEKCY BHAHO, IO
KOMIIAEKCH  TOAMX  (piro3HHX  amed
00’eHYIOTHCH B Ba KAACTEPH, B OLHOMY
3 HHUX OIIMHHAHCS KOMIIAEKCH PidYoOK,
3alAaBHUX BOJOHM i 03ep, a B APyroMy —
6oaiTr (puc. 3). 3a pesyabraTaMu
Bootstrap-anaaizy 3a 1000 nepecTaHOBOK
BiporigHiCTb icCHyBaHHA JIBOX
BUIILIEBKA3aHUX KAaacTepiB ckaamae 83 % i
100 % BimmosimHo. MMOBipHO, BHIOBHit
CKAaan ToAMX ameb B 3HauHi#l Mipi
BU3HAYAETHCH OAM3BKICTIO BOJOWM [0
piuku, mOe BigMivyaeThCcd HaMbararia
dayHa IHUX OPOTUCTIB. BumoBu#l craazn
ameb Bimpi3HAETBCS AUILIE B OoAOTax, A€
Mae Micie creniyHUHE KOMIIAEKC YMOB.
BoaoTHi BOIU Ha JOCAiI>KyBaHIM
TepuUTOpii B IIPUPOIHOMY cTaHi
XapaKTepPHU3yIOTECSI B IliAOMy £K caabo
KHUCAL Ta 3 HHU3BKUM BMICTOM OpPraHigvHUX

PEYOBHH, 110 HiATBEPIZKYETHCS
HEBUCOKOIO KOHIIEHTpAIli€l0
repMaHTraHaTHOI OKMCAIOBAQHOCTi, y
HOPiBHAHHI 3 pidkaMu, 3alAaBHUMU

BOJOMMaMH Ta 03€epaMH.
ANV
2o gor©”
33(\“ ‘)'\\-\\QV\

60

oro-C epeHcena

=
9
b

0,64+

ekc YekaHOBChK

I K
W
i

0,484

0.41 100

83

Puc. 3. IToxibHicTs BHAOBOTO CKAQLY TOAMX amMeld 3a iHmeKcoM YeKaHOBCHLKOTO-C’epeHceHa
(y By3aax meHaporpamMu BipoTigHicTb KaacTepiB y % npu 1000 nepecTaHOBOK)

Ha d¢opMmyBaHHS CIOHUCKIB TIOAUX
diso3HUX amed Yy  OOCAIIKYBaHUX
perioHax BHOAMBAIOTH TigpodisuyHi i

rizpoximiuHi ymoBHU cepenoBuiia. Tak, Ha
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puc. 4 mokaszaHo, 1110 BUOBHUH KOMIIAEKC
roaux (pirno3HHX aMelb pPIidoOK, 3allAaBHUX
BOIOUM i o3ep BHU3HAYAETHCH
HaUOiABIITIM BMicTOM OpPTaHIYHUX
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PEYOBUH Ta HaAHOIABIIIOI TEMIIEPATYPOIO.
Y 11bOMy KOMIIAEKCi OIIMHUAUCS BUAU

N. delicatula, N. flavocapsulata,
P. mutabilis, L. elegans, L. vorax,
V. lateritia, aKi 3a HaIIMMH

JOOCAIIPKEHHSIMH BHUTPHUMYIOTh 3HA4YHUM
BMICT PO3YMHEHUX Yy BOJAI Opra”HigvHUX
pedoBHH. BumoBuii ckaazm roaux ameb y
6oaoTax MoOB'd3aHUY i3 HU3BKUM BMiCTOM
PO3YMHEHHUX y BOJi OPraHiYHUX PEYOBHH
Ta HHUXKYO0I Temieparyporo. Crnenudiky
6OAOTHOTO KOMIIAEKCY BH3HA4a€ BHI
B. vagans, gku#t ineHTHU(IKOBaHUH HaMU
AuImie B IboMy Tumi BomodiMm. IIlo x

3aIUIaBH i BOJLOWMU

0,244

0,184

0,124

0,064

ot

Coordinate 2

opraHika

-0,061 piuku

-0,12-
TemIepaTypa

-0,184

-0,24

CTOCYETBhCH KOHIIEHTpPAIlil pO3YMHEHOTO B
BOJli KHCHIO, TO B HAIIIUX IOCAIKEHHSX
et pakTop cAabKO BIIAMBAE Ha BHUIOBI
KOMIIAEKCH OoaiT, PpidoK, 3amaaBHUX
BomouM Ta ozep. Caix 3a3HAYUTH, IO II€
IepIlri HaIlli MOCAIIKEeHHs ocobAMBoOCTeEH
IIOIINPEHHA ToAUX (QiA03HHUX ameb y
BoO¥Max YKpaiHH, TOMY HEBEAHKa
KIABKICTB imeHTU(IKOBAHUX HAMU BUJIIB i
OOCAIMKEHUX BOAOWM MOIKYTH BIIAMBATHU
Ha TaKWUH po3MOMdiA i TAKUM YHMHOM MaTU
BUITQIKOBUH XapakTep, 110 Oyme
NEeTaABHIIlle y3araAbHEHO B HAaCTYITHUX
npangx.

KHCECHb

6onoTa

03— . — o3
0,36 0,24 -0,12

¥

T T T

0,12 0,24 036 048 0,6 0,72

Coordinate 1

Puc. 4. OpauHallisa BUIOBHUX KOMIIAEKCIB roAux (pia03HUX aMe0 BOAOHM pPi3HUX THUIIB 3a
dakTOoOpaMu cepeqoBHUINA (PE3YABTATH HEllapaMeTPUYHOTO 6araToBUMipHOTO
mKaaroBaHHg, MDS)

TakuMm YHHOM, IIepepaxOBaHi BUIIE
BUAN (piro3HMX amed i3 BHCOKOIO
MMOBIpPHICTIO IIPETEHAYIOTH Ha POAb
BU/IB, XapaKTepHUX [Ad  BOAOUM
KuroMupcrekoi, ABBIBCHKOI Ta
PiBHEHCBKOI 0OaacTei, 1110 TIOBUHHO OyTH
[JeTaAbHO IIEepPEeBipeHO B  HACTYIIHUX
dayHICTUYHUX MOCAIKEHHIX.

Cporomui BumoBa imeHTHQIKAIlS
OIABIIIOCTI ITPOTHCTIB MOTPEDYE 3aAyIEHHS
CBITAOBOI MIiKpPOCKOMIi Ta MOAEKYyAIPHO-
TEHETUYHUX METO/iB JOCAII>KEeHHS.
Ockiabku roaux iso3HHX amMeb BaiKKO
[IiATPUMyBaTH B KyABTypax, a IIle BaxKue
BumiauTu JJHK, HaM Bmasocsgd BHU3HAYUTH
nocaifoBHicTE reHy 18S pPHK aumme nag
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OZITHOTO BUIY P. mutabilis.
diroreHETHYHUNE aHaai3 M[oKasye, Mo
cekBeHC Buny P. mutabilis (0Q134484.1,
p- TerepiB) HazniiHO rpyIyeTbca 3
cekBeHCcOM (pino3HOI amebu Penardia,
[ETIOHOBaHOi 3 TeHOaHKy 3a HOMEpPOM
MN324469.1, gka BigoMa 3 IpPYHTIB
Himewunnu. Llg rpyna mae BHCOKY
Oyrcrpen-miaTpuMKy (95 %). CekBeHcHu
IIPEeNCTaBHUKIB (ia03HHUX ameb 3 pomy
Leptophrys ta Vampyrellida yTBOPIOIOTH
OKpEMY TpPYIly 3 BHCOKOIO IIiTPHUMKOIO,
fdKa € CECTPUHCBHKOIO I10 BiTHONIEHHIO M0
IIpeCTaBHUKIB pony Penardia (puc. 5).



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

P. mutabilis
(0Q134484,
p- Terepis)

Puc. 5. ®parmeHT (pirOTEHETHYHOTO AepeBa, siKe IT00yJ0BaHe Ha OCHOBI CEKBEHCIB T'eHy
18S pPHK mag npenacraBHUKIB ¢hino3dHux amed Penardia, Vampyrellida, Leptophrys.
[MTkasa macmTady MoKa3ye eKBiBAA€HTHICTb Bi[ICTaHi MiK ITOCAIJOBHOCTIMU

BHCHOBKH

Otxke, y Bomorimax 2KHTOMHPCHKO],
ApBiBcbKOi Ta PiBHeHCBKOI obaacrtei
HaMu imeHTHgikoBaHo 10 BHIIB TOAHMX
dino3Hux ameb. Bumineni HacTymHI

€KOAOTYHi  TIpynd  IHUX  IIPOTHUCTIB:
€BPUOKCHUIHI - N. delicatula,
N. flavocapsulata, A. impatiens,

P. mutabilis, L. elegans, L. vorax,
V. lateritia; creHookcunHi — V. perforans,
B. vagans, L. gallica; creHOOGiOHTHI -
A. impatiens, V. perforans, B. vagans,
L. gallica; N. delicatula, N. flavocapsulata,
P. mutabilis, L.elegans, L. vorax,
V. lateritia - BHUTPUMYIOTb IIHUPOKUH
[iarna3oH 3HAQ4YeHb  IIepMaHTaHaTHOI
okucaoBaHocti. L. elegans Ta L. vorax
BU3HAUYEHI K IHAWKATOPHI OpraHizaMu
BHCOKOT'O piBHS aHTPOIIOT€HHOIO
HaBaHTAXKEHHA Ha BOAOMMH.

Haiibiab1rie yrcao BHAIB y BomoriMax
KuroMupcreKoi, ABBiIBCBHKOI Ta
PiBHeHCBKOI 0oOaacTeil Oyao BimMmideHO B

piukax (8 BuAiB) Ta 3amaaBHUX BogoMMax
(7 BumiB), HatimeHire — y O6oaoTax (3
BUIH), B O3€pax 3apeecTpPoBaHO S BHUIIB
dino3HMX ameb. 3a BHUOOBHUM CKAQIO0M
roanx @Qiso3HUX amed BUIIACHO [OBa
BHIOBUX KOMIIA€KCH: OOAOTHHH  Ta
3allAaBHHUM, 1110 BKAIOYA€ BHUAM, HGKi
IIEpEeBaKHO TPAIAFIOTBCSI B pidKax Ta
BOOMMAaxX, PO3MIlIEHUX ¥ JOAMHAX PidoK.
Ha BuIoBi KOMIAEKCH PiYOK, 3aliaaBHUX
BOMOiM, o03ep Ta O0O0AIT BIIAMBaIOTH
rinpodisuyHi Ta TriApoxiMiyHi dakTopu
cepenoBHIlla. BumoBul CcKaan TOAHX
diro3HUX aMmed PidoK, 3aIAaBHUX BOAOUM
Ta  O3€ep IOB'S3aHUN i3  BHIIOIO
TeMIepaTrypor i OiApImEM  BMiCTOM
PO3YMHEHUX y BOJi OpraHivYHUX PEeYOBUH
y TIOPiBHAHHI i3 BUIOBUM CKAQI0M OOAIT.

IMocaimoBHicTe reny 18S pPHK
P. mutabilis mictuteca B GenBank 3a
HoMepoMm 0Q134484.
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PHYTOPLANKTON PRIMARY PRODUCTIVITY
V. I. Shcherbak!, N. M. Korniychuk?

Primary productivity is an important integral parameter describing energy potential of aquatic
organisms’ vital activity. Primary productivity determines the quality of water environment, its self-
purifying capacity — from the Global Ocean to various continental ecosystems (Odum 1953, Williams
et al. 2002, Bott et al. 2006, Kuehl and Troelstrup 2013).

Primary productivity is a bioenergy process transforming the solar energy into the energy of
chemical bonds in organic matter, newly synthesized by the autotrophic link. The autotrophic link is
mainly formed by algae from different ecological groups (phytoplankton, phytobenthos,
phytoperiphyton) and higher aquatic plants.

As any process of energy production and transition, primary production in aquatic ecosystems is
regulated by the laws of thermodynamics: the first law — the Lomonosov-Lavoisier law, the second
law - the entropy law (Odum 1953). It is necessary to state clearly, that green plants do not
transform the total amount of the Sun’s radiant energy, but only a part of it, within the spectral
range between 480 and 720 nm (within the wavelength band of photosynthetically active radiation).
A simplified equation describing the primary production process can be represented as follows:

chloraephyll (a, b, ¢) X hd (range of PAR)
NH}, NO;, NO;, PO}, K, Na, C, Mg, Mn
+ W of chemical bonds + n 04
Proceeding from the above equation, primary productivity may be considered equivalent to
(analogous to) the photosynthesis intensity.

There is a range of various methods for estimating PP: according to algal cell number, according to
nutrient dynamic in water, according to diurnal dynamics of dissolved oxygen, according to
chlorophyll a content, light-and-dark bottle method in oxygen or radiocarbon modification. With
consideration taken of these methods’ advantages and disadvantages, researchers will be able to
obtain the most reliable and unbiased primary productivity data.

+n (CO,) + n (H,0) = n (CH,0) +
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IIEPBUHHA ITPOAOYKIIISA PITOIIAAHKTOHY
B.I. Illep6ak, H.M. KopHifiuyk

ITepeuHHa NPOOYKMUBHICMb € 8OIKNUBUM THMEZPANLHUM NAPAMEMPOM, UL0 XapaKmepusye
eHepzemMUUHUTL NOMEHUIAN KUmmeoisiibHoCcmI 2i0pobioHmis. [lepeuHHa NpoOYyKmMueHicms 8U3HAUAE
SKicmb 800H020 cepedosul4a, 1io2o0 30amHicmsb 00 camoouuuleHHs — 810 Ceimoeozo okeaHy 00 pi3HUX

KOHMuUHeHmabHUxX ekocucmem (Odum 1953, Williams et al. 2002, Bott et al. 2006, Kuehl and
Troelstrup 2013).

Ilepsunna npodyxmuemcmb — uye 6zoeHep2emuuHuu Npouec, wo nepemeopioe COHUHY eHepeito 8
eHepaito XIMIUHUX 36'S3KI8 8 OP2aHIUHI PeUOBUHI, HOBOCUHME308AHILL ABMOMPOGPHOK JAHKOIO.
AemompogpHY NAHKY YmEOprormMs NEepesarHO 8000pOCMi PI3HUX eKOJI02IUHUX 2pYN
(pimonnarnkmonr, gpimobeHmoc, pimonepuhimonr) i 8UULL BOOHI POCAUHU.

Sk i 6YOb-saKuUll npouec NPooyKYy8aHHs. ma nepexody eHepeii, Nnep8uUHHA NPOOYKUISL Y B0OHUX
eKocuCmemMax pezysitoemobest 3aKOHAMU MEPMOOUHAMIKU: nepuluil 3aKoH — 3aKoH AomoHOco8a-
Aagyasve, Opyauil 3aKoH — 3aKoH eHmponii (Odym 1953). HeobxiOHO uimko 3a3HauumMu, uio 3e/1eHi
POCUHU MPAHCHOPMYOMb HEe 8CH0 eHepeito BUNPOMIHIO8aHHSL COHUYs, a auwe i uacmuHy, 8
cnekmpanbHomy odiana3oHi 810 480 0o 720 HM (8 diana3oHi 008XKUH X8Ulb (POMOCUHMEMUUHO
aKmugHo20 8UNPOMIHIO8AHHSL).

CnpoujeHre piBHSIHHS, U0 ONUCYe NePeUHHY NPOOYKYII0, MONHA npedcmasumu makx:

Buxodsiuu 3 Hage0eH020 8ulle PIBHSIHHS, NePBUHHY NPOOYKMUBHICMb MOXKHA 88AIKAMU
eKgiBaNeHMHON (AHAI02IUHO) THMEHCUBHOCMI (homocuHme3sy.

Ichye Hu3Kka pizHUX Memo0i8 OYIHKU Nep8UHHOL NPOOYKUIL: 3a KilbKICmM0 KaimuH eodopocmetl, 3a
OUHAMIKOW0 6l02eHHUX enlemeHmi8 Y 800i, 30 00608010 OUHAMIKOIO PO3UUHHO20 KUCHIO, 3Q 8MICTOM
xnopopiny a, CKAsIHKO8Ul Memo0 Yy KUCHesil i padiogyzneyesiii moougixkauii. Bpaxosyrouu
nepesazu i HeOOoNIKU YuUux Memoois, 00CIOHUKU MOXKYMb ompumamu HAdiliHi ma 06’eKkmueHi OaHi
w000 nep8uUHHOI NPOOYKMuUBHOCMI.

Knrouoei cnoea: nepsuHHA NpooyKuyis, 0ecmpyKuyis Op2aHiuHUX peuosuH, himoniaHKmoH.

Introduction

The UN Sustainable Development
Goal No. 6 is to ensure clean water and
sanitation for all. The main targets to
achieve this goal include, among others,
providing access to safe and affordable
drinking water, improving water quality,
wastewater treatment and safe reuse,
implementing integrated water resources
management, protecting and restoring
water-related ecosystems.

It is well known, that quality of
water and its safety for human life and
health to a great extent depend on
phytoplankton primary productivity,
organic matter destruction and their

ratio. For example, the production-
destruction ratio (A/R) is actually a
formalized index, which describes the

aquatic ecosystem state, water quality,
and may be considered as an indicator of
an aquatic ecosystem self-purification or
self-pollution. Phytoplankton primary
production indices may serve as
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biological indicators of nutrients or
organic matter influx.

In the view of the above, assessing
phytoplankton primary productivity is
very important for developing scientific
basis of protection, sustainable use and
management of water resources and
ensuring safety and high quality of water
for all.

Materials and methods

Primary production (PP) is a
complex biological process of energy
generation in the aquatic ecosystem. In
equations and formulas PP is usually
expressed by letter A (from: assimilation),
and organic matter destruction (OMD) —
by letter R (from: respiration).

PP may be formally divided into
several constituents:

— gross primary  production

(GPP). This is a total amount of
photosynthesized energy produced by
the autotrophic link (algae, higher
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aquatic plants, aquatic mosses, green
bacteria) in the aquatic ecosystem.

A. — effective primary production
(EPP). This is an amount of
photosynthesized energy exclusive of the
fraction, which was consumed by the
autotrophic link to cover its own energy
expenditure (Ae=Agz—-Ra., where R, -
autotrophic link respiration intensity);

A, — net primary production (NPP).
This is an amount of photosynthesized
energy exclusive of the energy fraction,
consumed for respiration of the
autotrophic link (Rs) and the energy
consumed for vital activity (respiration)
of aquatic organisms from higher trophic
levels: zooplankton (Rzp),
bacterioplankton (Rp), protists (Rp),
bottom macroinvertebrates (Rvm) and fish
(R). The autotrophic link’s biomass,
which is present in a particular aquatic
ecosystem at a particular moment, can
be considered NPP (A,).

The PP may be expressed in any
units of energy per unit of volume or
area in a unit of time: mg Oz x dm=3 x t;
gO02xm3xt; g02xm?2xt; mgCxdm-
3 x t; g C x dm3 x t; g C x dm=2 x t;
Jxdm=3xt; kdxm=3xt; kJxdm=2xt.
Time wunits: from 1 hour to 24 hours
(day), month, vegetation season.

24-hour (daily) expositions are the
most suitable, if it is necessary to take
into account ecological and physiological
specifics of primary production and
organic matter destruction. Short-term
experiments  reflect the  potential
capabilities of autotrophic communities.
However, short-term expositions are also
justified for measuring PP in eutrophic,
hypereutrophic water bodies, as well as
during intensive Cyanophyta blooms
(Shcherbak, 2001).

To give an integral picture of the
aquatic ecosystems’ productivity, the
Ag/R x day-! index is often used. It is an
important parameter, expressing the
ratio between gross primary production
(Ag) and organic matter destruction (R).

The A/R ratio can be the following:

A/R = 1. PP and OMD are balanced,
the ecosystem is dominated by natural
processes, and significant human impact
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is absent. In accordance with E. Odum
(Odum 1953), this condition corresponds
to the ecosystem’s climax.

A/R>1. PP prevails in the
ecosystem and exceeds energy
consumption for OMD considerably. This
ratio is typical for eutrophic water bodies
with Cyanophyta blooms.

A/R < 1. PP is less intensive than
OMD. Such phenomenon is possible in
two major cases: 1) autotrophic link has
low productivity, which may be observed
in early spring — late autumn, during
seasonal succession of species, when
there is a lack of nutrients. It is one of
possible temporal stages in seasonal
periodicity, depending upon mnatural
processes; 2) the aquatic ecosystem has
been exposed to significant human
impact, inhibiting PP. Volley discharge of
unpurified sewage can serve as an
example.

Along with a daily ratio (A/R x day-
1), it is possible (and even justified) to
use a larger time interval in order to
evaluate an extended human impact
upon the aquatic ecosystem, which may
last for ten days, a month, a season, or a
year. It will allow assessing the share of
PP in the aquatic ecosystem’s
bioproductivity potential in a more
unbiased way.

The A,/B (P/B) index is equally
important. It expresses the ratio between
NPP and biomass during a particular
time interval.

Actually, An/B x day! corresponds
to specific primary production of the
aquatic ecosystem. It is acknowledged
that the average A./B x day! ratio for
phytoplankton is equal to 2. Such ratio
is observed in water bodies with natural
intrabasin processes prevailing, devoid of
any significant human impact.

Chlorophyll a is the major pigment
present in all green plants and
determining the solar energy assimilation
during the photosynthetic process. That
is why several important production
indices are based on chlorophyll a:
assimilation number (AN):

_ GPP (Ag) '
AN “hlorophsll 2 X t (1 hour);




Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

daily assimilation number (DAN):
DAN = — o7 @)
chlorophyll a

Assimilation numbers fluctuate
within quite a wide range. For example,
for marine phytoplankton the AN index
varies between 0.1 and 57.5 mg C x mg
Ch a! x 1 hour.

The main factors making effect
upon PP:

Biological: a) size characteristics of
autotrophic organisms; b) the S/V index,
which is a ratio between the cell surface
area (S) and its volume (V); c)the
amount of active chlorophyll a and
additional pigments.

Abiotic: a) amount of PAR-range
energy; b)albedo value (the ratio
between the solar radiation falling upon
the water surface and the portion of such
radiation reflected by the water surface);
c) water temperature (t°C); d) salinity
(S%o0); e€) water transparence (Secchi
depth, m); f) water turbidity (mg x dm-3);
g) absolute concentration of inorganic
nitrogen and phosphorus (mg x dm-3)
(Jorgensen, 1980); h) N:P ratio (an
optimal N : P ratio for phytoplankton PP
is equal to 16-20: 1; i) availability of
other chemical elements indispensable
for photosynthesis.

A  well-known English chemist
Joseph Priestley laid the foundation of
methods for measuring PP. As far back
as in 1770s he discovered, that oxygen
bubbles appeared on stems of Vallisneria
spiralis L., when flasks with plants were
exposed to sunlight and, on the contrary,
the “bubble effect” was absent, when the
plant was in darkness.

Proceeding from the equation of
photosynthesis, the choice of methods is
rather wide and depends upon the
particular variable to be measured and
the goals pursued by the researcher. A
short list of methods for measuring PP
applied in hydroecology is the following:

- According to algal cells number.
The method consists in calculating the
number of algal cells, forming in isolated
cylinders within a definite time interval.
Since phytoplankton’s growth gain can

w t (24 hanre®
£ {24 hours,.
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be easily transformed into its biomass,
this method shows the NPP value (A.);

- According to nutrients dynamics
in water, i. e. the difference in nutrient
content (inorganic nitrogen, phosphorus)
in the test and control flasks. The major
disadvantages of this method include
quick regeneration of nutrients during
decomposition (lysis) of algal cells and
their adsorption on the cell wall surface.
This is especially true for phosphates.

- According to diurnal dynamics of
dissolved oxygen. This method is based
upon the difference in the amount of
oxygen emitted in the photosynthetic
process during the day. The PP intensity
will be equal to the difference between
the dissolved oxygen’s maximal and

minimal concentrations. The results
obtained correspond to GPP. However,
the method has the  following

disadvantages. Firstly, this method can
be used during the periods of maximal
photosynthetic activity (spring, summer),
but it is rather difficult to take into
account the temperature effect; secondly,
it is methodically difficult to distinguish
between the amount of oxygen, emitted
into water due to photosynthesis, and
the amount of oxygen, dissolving in
water due to normal diffusion.

- According to  chlorophyll a
content. The biological essence of this
method is the following: the PP intensity
is proportional to chlorophyll a amount.
There are methodical approaches to
measuring chlorophyll a concentration:
measuring chlorophyll a via pigment
extraction; extraction-free
spectrophotometric method.

The chlorophyll method (especially
its extraction-free variant) is widely used
in up-to-date hydroecological studies,
and its findings are close to net primary
production (An);

Light-and-dark bottle method in
oxygen or radiocarbon modification. The
light-and-dark-bottle method in oxygen
modification has been the most widely
used method starting from
G. G. Vinberg’s research conducted as
far back as in the 30s of the 20th century
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(Vinberg, 1960). After the radiocarbon
modification of the light-and-dark bottle
method was proposed (Steemann-
Nielsen, 1952), this method became even
more widespread, especially for
measuring PP in seas, oceans and
oligotrophic water bodies. Since the
light-and-dark bottle method in both
modifications is well-known and is often
explained in detail in scientific literature,
it makes no sense to describe it here.

The main advantages of the light-
and-dark bottle method include its
simplicity, availability, and possibility to
apply it in field conditions. Moreover:

ein oxygen modification - along
with GPP, one can estimate OMD;

ein radiocarbon modification — high
sensitivity, making it possible to conduct
observations in low-productive
oligotrophic aquatic ecosystems. It has
been shown (Shcherbak and Klenus
1982) that radiocarbon modification
gives results which are close to NPP;

e Fluorescence method. Today this
method is widely used internationally. No
statistically significant difference has
been found between the data obtained by
the fluorescence method and those
obtained by the light-and-dark bottle
method (Mineyeva, 2009).

Thus, today there is a range of
various methods for estimating PP, and
each of them has both advantages and

disadvantages. With consideration taken
of their advantages and disadvantages,
researchers will be able to obtain the
most reliable and wunbiased primary
productivity data.

Results and discussions

PP is an integral energy flow formed
by the autotrophic link in an aquatic
ecosystem. The particular components of
autotrophic link make different
contributions to the total productivity
(Reynolds, 1984). In the Global Ocean,
especially in its deep-water part (from
400 m and deeper), phytoplankton is the
main component of the autotrophic link,
which forms the largest share of PP. In
the shelf area the significance of
phytobenthos, epiphytic algae, and
higher aquatic plants increases, however
phytoplankton still plays a dominant
part.

As regards continental water
bodies, the following example of the Kyiv
Water Reservoir (the Dnieper River,
Ukraine) illustrates the contribution of
different plant communities to the total
primary production (Shcherbak, 1999).

The major share of energy flow is
formed by phytoplankton, which is also
distinguished by the highest specific
production (table 1). Less important
parts are played by phytobenthos,
filamentous algae and higher aquatic
plants.

Table 1

Structure of autotrophic link’s primary production in the Kyiv Water Reservoir, kdJ x m-2
(Shcherbak, 1999)

Share of each
Autotrophic link elements Ay COThP; O?:,:;} n A./B R Ayg/R
production, %
Phytoplankton 8985 | 6992 51 42 1993 4,5
Phytobenthos 4271 | 3203 24 35 1068 4,0
Filamentous algae 3471 | 2604 19 16 867 4,0
Higher aquatic plants 1005 804 6 1 201 5,0

Note. The total primary production of the Kyiv water reservoir is taken for 100%; Ay -

gross primary production, A, — net primary production, R — organic matter destruction, B
— biomass.

The recent studies of production
parameters pertaining to particular
components of the autotrophic link in

the Kyiv Water Reservoir have shown the
role of another component — epiphytic
algae (Semenyuk and Shcherbak, 2017).
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Therefore, while in the Global Ocean
phytoplankton plays a leading role in PP,
in the continental water bodies the
contribution of other autotrophic
organisms is also very important.

Spatial and Temporal Dynamics of
Primary Production. Vertical distribution.
Analysis of the long-term data series

obtained from the Dnieper water
reservoirs has shown that PP can be
distributed in the water column
according to three main types. The type
of the PP vertical distribution usually
depends upon the water body’s trophic
state and phytoplankton dominant
complex structure (fig. 1).

Primary production, g O, x M3 x day

0 1 2 3 4 5

6

7 8 9

Fig. 1. Vertical distribution of primary production intensity depending upon the water
body’s trophic state and dominant complex structure (unpublished field data of
V.I. Shcherbakj.

Mesotrophic type. Phytoplankton
structure is polydominant and
represented by Bacillariophyta,

Chlorophyta, Cryptophyta, Chrysophyta.
The PP values are the highest in surface
layers, gradually decreasing with depth.
The photic layer is within the threefold
Secchi depth.

Mildly-eutrophic type.
Phytoplankton is dominated by
Bacillariophyta. Most diatoms are shade-
requiring  species (Shcherbak and
Kuz’menko, 1987); therefore the

photosynthetic curve reaches its peak at
a 0.5-1.2m depth. The photic layer
capacity is approximately equal to the
doubled Secchi depth.

Hypereutrophic type. Cyanophyta
are monodominant and intensive water
bloom is observed. The photosynthetic
curve peak occurs in surface layers, the
photic layer capacity does not exceed the
Secchi depth.

39

Presence of suspended particulate
matter in the water column is an
important abiotic factor, making effect
upon the PP intensity and the photic
layer capacity. It has been shown
(Shcherbak et al.,, 1987), that the
minimal PP and, respectively, minimal
photic layer capacity in the Danube river
were recorded in spring — during high
water, when suspended mineral
particulate matter amount in water was
the highest. And, on the contrary, when
the amount of suspended particulate
matter in water was the lowest (in
autumn), PP and the photic layer
capacity were the highest.

Diurnal dynamics. Experiments on
PP measuring within 4-hour intervals (at
one and the same sampling site) in
summer (when daylight hours are the
longest) have shown, that the diurnal
dynamics of PP is expressed by a
unimodal curve with a peak within an
interval from 9 a. m. to 1 p. m. (table 2).
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Table 2

Diurnal dynamics of phytoplankton primary production (A, mg C x cell-! x 4 hours) in
shallow areas of the Kremenchug Water Reservoir (the Dnieper River, Ukraine)
(Shcherbak, 1982)

Exposition A, mg C x cell-! x 4 hours Percentage shares
period, time — p—
o’clock min-max > min-max >
9p.m. - 6.24-31.80 14.36 1-9 S
Sa.m.
Sa . m.- 18.35-124.19 65.31 7-30 21
9a. . m.
9a.m. - 51.24-242.94 116.52 31-58 40
1 p.m.
1p m. - 30.80-109.26 55.93 11-32 19
Sp.m.
5p.m.-9p.p. | 7.43-104.16 43.52 926 15

Thus, the above examples evidently
demonstrate that the PP process has a
well-marked  spatial and  temporal
dynamics.

e Primary Production of Particular
(Dominant) Species

The above data on PP of oceanic and
continental ecosystems describe the main
patterns of the autotrophic link. However,
the cause-and-effect mechanisms
sustaining  autotrophic = communities’
production are determined by dominant
species’ contribution. Production
parameters at the population and species
levels can be measured by
autoradiography method, suggested
almost simultaneously and independently
by Maquire and Nell (1971) and Watt
(1971).

The principle of the autoradiography
method consists in measuring the algal

cells radioactivity, which is proportional to
the number of 4“C atoms, assimilated in

the photosynthetic process from the
introduced “tracer” (NaH!“Cs; Nay!4COQOg).
The higher is the algal cell’s

photosynthetic activity, the larger amount
of 14C will be uptaken. The radioactivity
(primary production) of a separate cell is
measured by a number of traces (“tracks”)
made by B-particles of “C, which reduce
silver grains of the emulsion covering
permanent slides with radioactive algae.

The autoradiography method has
made it possible to prove (Shcherbak
1998a, 1998b), that the absolute PP value
(A, pg C x cell'! x day) increases with cell
volume. At the same time, the specific PP
(A/B x day!) follows an opposite relation:
the less is the cell volume, the higher is
the specific production (table 3).

Table 3

Cell volume (V, mcm3), production rate (A, pg C x cell-! x day) and specific
production (A/B x day!) of algae relating to major divisions of phytoplankton in
continental water bodies of Ukraine (Shcherbak, 1998b)

Divisions of Nurcl)'lfber v A P/B
algae species min-max E vV min-max E A min-max E P/B
Cyanophyta 86 2-268 72.3¢19.3 | 1.4-163.3 | 18.7+£3.9 | 0.3-19.7 |3.0+0.64
Bacillariophyta 97 47-3846 | 963.316.4 | 7.8-698.5 {119.3£21.3| 0.3-10.1 |1.8+0.32
Chlorophyta 132 77-400 |438.9+50.1|21.4-580.3|133.4+10.1| 0.6-9.4 |3.8+0.41

Note. The table contains the upper and lower limits of (min-max), average (Z ) cell
volumes and their production parameters.
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The dominant algal species dynamics
is an essential mechanism sustaining
phytoplankton seasonal periodicity.

A case-study of the Kyiv Water
Reservoir shows that there is a temporal
delimitation of dominant algae’s
production within a vegetation season. For
example, the maximal primary production
of green algae (fig. 2) is recorded in spring
and early autumn. Respectively, at that
time the role of these algae in
phytoplankton production is the most
significant (Shcherbak, 1999).

Diatoms differ by more complex
seasonal dynamics of primary production
(fig. 3). The photosynthesis maximum of a
spring-autumn species Cyclotella
meneghiniana Kutz. is recorded when the
water temperature varies between 12 and
15°C, at the same period this species
prevails in the phytoplankton. The
summer increase in the water temperature

up to 23-25°C is the main factor causing a
rise in the photosynthetic activity of
Melosira italica (Ehr.) Kutz. and
M. granulata (Ehr.) Ralfs.

Blue-green algae (fig. 4) have the
maximal production in summer (when the
water temperature is the highest),
synthesizing the major part of the
phytoplankton biomass to the water
blooms level.

So, following an environmental factor
change one population of microscopic
algae is replaced with another. Thus,

primary production of different
populations is characterized by discrete
temporal patterns, while the

phytoplankton’s total production retains
its continuity. This is an essential specific
trait of autotrophic link functioning, which
makes it possible for ecosystems to reach
high trophic level and sustain resistance
to external impacts.

Fig. 2. Seasonal dynamics of the dominant green algae production: 1 — Monoraphidium
contortum, 2 — Desmodesmus communis, 3 — Chlamydomonas reinhardtii (Shcherbak,

19909).

Fig. 3. Seasonal dynamics of the dominant diatoms production: 1 — Cyclotella
meneghiniana, 2 — Aulacoseira italica, 3 — Aulacoseira granulata (Shcherbak, 1999).
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Fig. 4. Seasonal dynamics of the dominant blue-green algae production: 1 -
Aphanizomenon flos-aquae, 2 — Microcystis pulverea, 3 — Microcystis aeruginosa
(Shcherbak, 1999).

Conclusions

Thus, primary production is one of
the most important bioenergy processes,
determining biodiversity, trophic state,
self-purification, water quality — from the
Global Ocean and seas to various lotic
and lentic continental aquatic ecosystem
of the Earth.

There is a range of various methods

taken of their advantages and
disadvantages, researchers will be able
to obtain the most reliable and unbiased
primary productivity data. Assessing
phytoplankton primary productivity is
very important for developing scientific
basis of achieving the UN Sustainable
Development Goal No.6 - ensuring
safety and high quality of water for all.

for estimating PP, and with consideration
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ECOLOGICAL WATER QUALITY

N. Ye. Semeniuk!

Water quality — is a description of water’s chemical and biological composition and physical
properties, which characterize it as an abiotic component of aquatic ecosystem and determine its
suitability for specific consumption purposes.

Ecological water quality (environmental water quality) — refers to the ecological well-being of an
aquatic ecosystem, with the main focus on protection of the aquatic environment and human life and
health. It comprises a complex of physical, chemical, biological and other parameters reflecting
specific features of abiotic and biotic components of aquatic ecosystems.

The requirements for physical, chemical and biological properties of water are set in the water
quality standards, which may be developed by particular countries or introduced by international
organizations.

Ecological water quality depends upon natural and human factors. Natural factors are in their turn
divided into abiotic (for example, geological, meteorological, hydrological) and biotic (for example, the
ratio of primary production and organic matter destruction). The main human factors affecting water
quality include artificial modification of aquatic ecosystems’ hydrological conditions and their
pollution with diverse chemical compounds.

There are a lot of approaches to ecological water quality assessment according to both abiotic
(physical and chemical) and biological parameters. Physical and chemical methods take into account
such parameters as water transparency, suspended particulate matter concentration (turbidity), ion
composition, water hardness, total dissolved salts content, nutrients and organic matter content,
dissolved gases concentration, pH. Biological methods are based upon assessing the living
organisms’ (biological indicators’) response to mineral and organic substances, present in water.
Various living organisms can be used as biological indicators: algae, in particular — diatoms, higher
aquatic plants, different species of aquatic invertebrates and fishes. While physical and chemical
methods characterize water quality at the moment of sampling, biological methods provide an
integral picture of water quality for a certain time period. Besides, biological methods are more
informative, because they reflect the aquatic ecosystem’s response to pollution.

On the whole, the most reliable data on ecological water quality can be obtained by combining
physical, chemical and biological methods.
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EKOAOTI'ITYHA SIKICTb BOOAH

H.€. CemeHIOK

Skicmb 800U — OnucC XIMiuHO20 ma 6i0102iuH020 cKkady ma pi3UMHUX 8racmusocmeli 600U, SIKI
xapaxmepusyroms it sk abiomuuHuil KOMNOHEeHM 800HOT eKocucmemu ma eU3HaUarme it npudamHicmeo
O/151 KOHKPEMHUX Ylneli CNOAUBAHHSL.

ExonoziuHa sikicmb 800U (€K0102TUHA SUKICMb 800U) — BIOHOCUMbCSL 00 eK0/102iUH020 61a20nonyuust 00HOL
eKocucmemu 3 207108HOH Y8Gz20H 00 3aXUCMY 800H020 CepedO8ULLA MA HKUMIMSL ma 300p08°st IIOOUHU.
BoHa exniouae KOMNAeKe hisuuHUX, XIMIUHUX, 6I002IUHUX MA IHWUX napamempis, o 8i0006paraomb
ocobnueocmi abiomuuHUX { GIOMUUHUX KOMNOHEHMI8 BOOHUX €KOCUCTEeM.

Buwmozu 00 ¢pisunHUX, XIMIUHUX | 6i07102IMHUX 8racmugocmeli 600U 8UKIAO0EHT 8 CmaHOapmax sikocmi
goou. Taki cmaHOoapmu MOXKYmb po3POONSIMUCS Y PI3HUX KPATHAX YU 3anpo8adiysamucs
MIDKHAPOOHUMU OP2aHI3AUIIMU.

ExonoziuHa siKicms 800U 3A1eXUMb 810 NPUPOOHUX | AHMPONOLEHHUX UUHHUKIB. [IPpUpPOOHL UUHHUKU 8
€8010 uepey OAMbCsl Ha AblOMUYHI (HANPUKNAOD, 2801021UHI, MEMEOPOIO2IUHI, 2I0POS02IUHI) | HIOMUUHI
(Hanpukaod, cnig8iOHOWEHHS NPOOYKUIiIHO-OecmpyKyiliHux npouecis). OCHOBHI AHMPONO2EHHT UUHHUKU,
SIKL 8NUBAOMb HA SKICMb 800U, 8KIIOUAMb WMYUHY 3MIHY 2I0POSI02TUHO20 PEeUMY 80OHUX
exocucmem ma ix 3a6pYyOHeHHSL PIBHUMU XIMIUHUMU PEHOSUHAMU.

IcHye 6azamo nioxodie 00 OUIHKU eK002IUHOL IKOCmi 800U 1K 30, ABIOMUUHUMU (PIBUUHUMU T XIMIUHUMUY),
max i 3a 6iomuuHUMU noKasHuKamu. DBUUHI I XIMIUHT MemooU 8PaAxXo8y0Me MAKL NOKASHUKU SIK
npo3opicms 800U, BMICM 308UCTUX UACMOK (KAJLAMYMHICMb), IOHHULL CKAA0, ZKOPCMKICMb 800U,
MiHepaizayist 800U, emicm 6i02eHHUX eleMeHMI8 i OP2AHIUHUX PEeUOBUH, KOHUEHMPAUISL POSUUHHUX
2asig, pH. BiosioeiuHi memoou 6a3yomsbest HA OUIHUL 8I02YKY HUBUX Op2aHiZMi8 (610/102iUHUX
iHOUKamopig) Ha MIHEePAIbHL Ul OP2aHIUHI PEUOBUHU, NPUCYMHL Y 800L.
5Kk 6101021UHT ITHOUKAMOPU MOKYMb 6Ymu 8UKOPUCMAHL PI3HOMAHIMHI JKUBL Op2aHIZMU: 8000POCMI,
30Kpema, 0iamomosi 8UULL 800STHI POCAUHU, PI3HL 8UOU 800HUX besxpebemHux i pub. Y moli uac sk
DIBUUHI | XIMIUHI MEMOOU XapaKmepusyoms sSKiCmb 600U 8 MOMeHM 8i060pYy npob, 6ioN02iuHi memoou
00380.15110Mb nobauumu iHmezpaibHy KapmuHy sstkocmi 800U 3a negHuil nepiod uacy. Oxkpim moeo,
6ion102iuHi Memoou € 6L1bUL IHPOPMAMUBHUMU, OCKLIbKU 80HU 81006pararomb peaKyito 00HOL
exocucmemu Ha 3a0pYyOHEeHHsL.

Y uinomy, nHatidocmosipHiuii 0aHi U000 eK0I02IUHOT TKOCMI 800U MOIKHA OMPUMAMU ULTLSIXOM
NOEOHAHHS (PIBUUHUX, XIMIUHUX | 6I0102IUHUX MemOoOis.

Knrouoei cnoea: 8o0a, eKos102iuHa SIKICMb, 81ACMUSOCMI.

Introduction in three Directives: Directive on Urban
To achieve the UN Sustainable Waste Water Treatment (91/271/EEC) as
Development Goal No. 6 (to ensure clean of May 21st, 1991; Drinking Water
water and sanitation for all) it is Directive (98/83/EC) as of November 3rd,
necessary to protect aquatic ecosystems 1998; Water  Framework  Directive
from pollution and to maintain their (2000/60/EC) as of October 23rd 2000,
natural undisturbed state. In this concerning water resources
respect, water quality assessment is of management.
great importance. Organizations setting the water
The water quality standards set quality standards must take into
requirements to its physical, chemical consideration water use purposes,
and biological properties. In Europe such because physical, chemical and
standards can be developed in the EU biological requirements to water for
Member States, they can be introduced drinking, industry, and agriculture differ
by the European Council or European significantly. The main goal pursued by
Parliament or issued by international the water quality standards is to protect
organizations, such as the World Health the end user, which may be a human
Organization. For example, the World population, a community of aquatic
Health Organization published organisms, industry or agriculture etc.
“Guidance for Drinking Water Quality” The main attention, though, must be
(2011). paid to protection of human life and
In the European Union the water health and  aquatic environment
quality standards are primarily set forth (Parameters of water quality, 2001). For
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example, drinking water quality is
estimated proceeding from presence of
such pollutants as inorganic compounds
(salts, ions of metals), toxic organic
substances (petroleum products,
pesticides, herbicides), microorganisms
(viruses, bacteria, protozoa), as well as
radionuclides.

The water quality assessment from
the environmental protection viewpoint
comprises a complex of physical,
chemical, biological and other
parameters reflecting specific features of
abiotic and biotic components of aquatic
ecosystems. The list of these parameters
includes dissolved oxygen content, pH,
water transparency, composition of salts,
concentration of nutrients, specific toxic
and radioactive substances and other
parameters (Romanenko, 2001).

Factors Affecting Ecological Water
Quality. The surface and ground waters
composition depends upon natural and
human factors.

Natural factors are in their turn
divided into abiotic and biotic. Abiotic
factors encompass geological,
meteorological, hydrological conditions in
the catchment area and may vary due to
seasonal fluctuations of the river flow,
weather, water levels etc. (Bartram and
Balance, 1996). For example, dissolved
salts content and ion composition are
affected by such factors as water
exchange, transition of salts into water
during wave disturbance of bottom
sediments, diffusion of salts from ground
waters, atmospheric precipitations and
evaporation.

Biotic factors make a significant
effect upon water quality. For example,
the primary production/organic matter
destruction  ratio  determines  the
dissolved oxygen concentration patterns,

pH, the content of organic matter,
suspended particulate matter,
abundance of phytoplankton and

bacterial plankton. Algae and higher
aquatic plants assimilate nitrogen,
phosphorus and other = chemical
substances in course of photosynthesis.
However, if the primary production
exceeds the organic matter destruction
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considerably, a large amount of organic
matter passes into water, causing water
quality deterioration.

Human factors include artificial
modifications of water ecosystems’
hydrological conditions by way of dam
construction or flow diversion, wetlands
drainage and contamination of water
bodies. The latter is brought about by
discharging domestic and industrial
sewage or using chemical compounds,
such as pesticides or mineral and
organic fertilizers in agricultural lands
within a catchment area (Bartram and
Balance, 1996).

Materials and methods

The approaches to ecological water
quality assessment are divided into two
major groups: 1) physical and chemical;
2) biological.

Physical and chemical methods
take into account such parameters as
water transparency, suspended
particulate matter concentration
(turbidity), ion composition, water
hardness, total dissolved salts content,
nutrients and organic matter content,
dissolved gases concentration, pH.

Biological methods are based upon
assessing the living organisms’
(biological indicators’) response to
mineral and organic substances, present
in water.

Various living organisms can be
used as biological indicators: algae, in
particular - diatoms, higher aquatic
plants, different species of aquatic
invertebrates and fishes.

Biological methods of water quality
assessment have the following
advantages as compared with physical
and chemical methods. Firstly, biological
methods provide accurate and unbiased
information on water quality, because
they use aquatic organisms constantly
exposed to physical and chemical factors
depending upon the pollution type and
level (Szczepocka et al., 2014). Secondly,
findings obtained by biological methods
are less affected by momentary,
unpredictable changes in the
environmental conditions. Physical and
chemical parameters, on the contrary,
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may fluctuate due to such accidental
events as rains, floods or melting of snow
(Pligin et al. 1998, Szczepocka et al.
2014). Thirdly, physical and chemical
methods assess water quality only at the
moment of sampling. Such assessment is
incomplete, because water quality may
change within a short time period, for
example, at the moment of sewage
discharge (Pligin et al., 1998).

Organisms used for biological
indication must comply with the
following requirements (Semenchenko,
2004, Shcherbak and Semenyuk, 2011):
their communities must be marked by
high taxonomical and ecological
diversity, they must be widespread in
various water bodies, play an important
role in water ecosystems’ functioning,
and their structural and functional
parameters must be closely related to
ecological factors.

Results and discussions

Saprobiological assessment of water
quality is one of the most widely used
biological indication method. Saprobity is
an organism’ capability to live in water
bodies with a particular concentration of
organic matter. This term can also be
defined as the level of a water body’s
pollution with organic compounds.
Saprobity system is a system of aquatic
organisms (bacteria, plants and animals)
which, by their presence, reflect different
levels of water quality (Sladecek 1973).

The following saprobity zones are
distinguished: xenosaprobic (yx-saprobic) —
“very clean” water; oligosaprobic (o-
saprobic) — “clean” water; f-mesosaprobic
— “quite clean — mildly polluted” water; a-
mesosaprobic — “moderately polluted -
dirty” water; polysaprobic (p-saprobic) —
“very dirty” water.

Each saprobity zone has a list of
indicator organisms. For example, the p-
saprobic zone list includes about
30 species, among which there are
bacteria, fungi, protists, some rotifers,
oligochaetes, dipteran maggots. For [B-o-
meso- and oligosaprobic zones these lists
are much larger. Today the lists of
saprobity indicators contain over two
thousand species of plants and animals.
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Saprobiological component of water
quality can be assessed with the help of
two major approaches: according to the
indicator species ratio and according to
the saprobic index.

When the first approach is used, it is
necessary to count the number of
indicator species of each sabrobity zone
and to calculate its percentage share in
the total number of indicator species. This
approach makes it possible to find, which
saprobity zone most indicator species refer
to. Thus, it is possible to make a
conclusion about the water quality.

The more accurate assessment is
provided by applying the Pantle-Buck
saprobic index (1955) modified by
V. Sladecek (1965). This method takes into
account species-specific saprobic indexes
of indicator organisms and their
abundance (number or biomass) in a
sample. The saprobic index is calculated
in accordance with the following equation.

N
Zsz-hz-
_ =l

S— N )
h,
i=1
where
S — saprobic index of the
community;

si — species-specific saprobic index
of an indicator species i

h; — number or biomass of an
indicator species i.

In y-saprobic zone the saprobic
index is <1.0, in o-saprobic —1.1-1.5, in
B-mesosaprobic — 1.6-2.5, in a-
mesosaprobic — 2.6-3.5, in p-saprobic
3.6-4.0.

The following figure illustrates the
long-term dynamics of the Sladecek
saprobic index of epiphytic algal
communities in the Kyiv Water Reservoir
(the Dnieper River, Ukraine) (Fig. 1). As
one can see, the saprobic index
fluctuates between 1.60+0.05 and
1.72£0.08, thus the water quality in the
Kyiv water reservoir refers to f-
mesosaprobic zone (“quite clean — mildly
polluted” water).
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The results of this biological
assessment are confirmed by published
hydrochemical data (Yakushin et al.,
2017), according to which the
ammonium nitrogen concentration in the
Kyiv. Water Reservoir varies from
0.137+0.007 to 0.453£0.030 mg N x dm-3
and inorganic phosphorus concentration
- from 0.012£0.002 to
0.10740.005 mg Px dm=3, corresponding
to f-mesosaprobic zone.

An important modification of the
saprobic index was made by Zelinka and
Marvan (1961), who introduced a term
“saprobic valency” of indicator species.
The Zelinka-Marvan method is based
upon the idea, that a separate species
cannot be a representative indicator of
only one saprobic zone; instead, its
distribution across saprobic zones is
described by a normal curve,
corresponding to its tolerance to organic
pollution. The form of this curve and the
area enclosed by it defines a species’
“saprobic valency”. The Zelinka-Marvan
index is calculated in accordance with
the following equation:

N
ZSivl.hl.
i=1

S==—,
zvihi
i=1
where
S — saprobic index of the
community;

si — species-specific saprobic index
of an indicator species i

2013

2014 2015

Years
Fig. 1. Long-term dynamics of the Sladecek saprobic index of epiphytic algal
communities in the Kyiv Water Reservoir (the Dnieper River, Ukraine) (unpublished field
data of the author).
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v — saprobic valency of an indicator
species i

h; — number or biomass of an
indicator species i.

Both Sladecek index and Zelinka-
Marvan index can be calculated for
communities of aquatic organisms
relating to different trophic levels (algae,
invertebrates) and ecological groups
(plankton, benthos, periphyton, nekton).

However, there are also different
methods of water quality assessment,
which are based upon the specific group

of aquatic organisms: diatoms,
macroinvertebrates, higher aquatic
plants and fishes.

Diatoms as Water Quality

Indicators. Diatoms are reliable biological
indicators of environmental changes,
including eutrophication, organic pollution
and oxygen regime changes, as well as
climatic fluctuations. Benthic (periphytic)
diatom communities are most commonly
used for this purpose, especially when
assessing water quality in rivers. It is
explained by the fact that benthic
(periphytic) diatoms are attached to
substrata and, unlike planktonic algae,
remain in one and the same section of the
river all the time. So, they reflect the water
quality parameters in that very section of
the river, where they live (Martin and
Fernandez, 2012).

The advantages of using diatoms as
biological indicators are the following.
Firstly, diatoms can be identified to the
species or infraspecies taxa level without
the necessity to wuse algal -cultures.
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Secondly, diatoms are widespread in water
bodies and watercourses of different types
and marked by high taxonomic diversity.
Thirdly, due to their siliceous frustules,
permanent slides of diatoms can be stored
for an indefinitely long time. Fourthly,
ecological characteristics of many diatom
species are well known and a lot of diatom
indices have been developed.

There is wide range of water quality
assessment methods with using diatoms,
and the most of them are based upon
calculation of the so called diatom indices.
These indices are classified depending
upon the research aim and the way of
expressing the findings obtained. One
should distinguish the following groups of
diatom indices (Prygiel and Coste, 2000):
saprobic indices indicating the level of
water pollution with easily oxidable
organic compounds; trophic indices
indicating the level of water enrichment
with nutrients; water acidification indices;
complex water quality indices, integrating
the level of water pollution with organic
compounds, nutrients and other
parameters, such as chlorides content,
conductivity, pH (Prygiel and Coste, 2000).

Most of these indices are based upon
the equation of the Zelinka-Marvan
saprobic index (1961). Various diatom
indices differ mainly by the number of
taxa involved (species and infraspecific
taxa, genera, other taxonomical units) and
the values of species-specific indices of
pollution  sensitivity and  indicator
valencies. Large-scale studies with using
diatom indices were conducted in France
(Prygiel and Coste, 2000), Great Britain
(Kelly and Whitton 1995), Finland
(Eloranta and Soininen, 2002). The
species-specific indices of pollution and
indicator valencies are taken from
autecological lists, which, in particular,
were compiled in France (Prygiel and Coste
2000), Germany (Lange-Bertalot, 1979)
and the Netherlands (Van Dam et al.,
1994).

For example, the paper written by H.
Van Dam with co-authors (1994)
represents the list of 948 species and
infraspecies taxa, where each of them has
a specific indicator value in relation to pH,
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salinity, oxygen concentration, nitrogen,
organic matter content. The most
numerous among these taxa are species
from the genera Navicula (a genus
distinguished by very broad ecological
amplitude) and Nitzschia (a genus
containing a lot of pollution-tolerant
species). Each taxon is provided with a
unique eight-letter code, facilitating
computer processing of data obtained. The
most widespread diatom indices used in
many countries include the IPS (the
Pollution Sensitivity Index, the IBD (the
Biological Diatom Index), the EPI-D (the
Eutrophication/Pollution Index Diatom-
Based), the TDI (the Trophic Diatom Index)
and many others.

Some diatom indices were developed
with consideration taken of the specific
hydrobiological parameters of a particular
aquatic ecosystem or a particular
catchment area. For example: the PDI (the
Pampean Diatom Index) is used to assess
water quality in Argentinian rivers (Gomez
and Licurci, 2001), the Di-CH (the Swiss
Diatom Index) — to assess water quality in
Switzerland (Nurlimann, Neiderhauster,
2006), the IO-Diatom Index — the index
adapted for monitoring rivers in Poland
(Szczepocka et al., 2014).

One should point out that
calculating diatom indices is quite a time-
consuming and labor-intensive process,
because this approach can be applied only
if the diatoms are precisely identified to
the level of species and infraspecies taxa.
Therefore, it requires involving highly-
qualified and experienced research
personnel, using expensive equipment and
chemical reagents. This is why a
researcher from Taiwan (Wu, 1999)
proposed a simplified diatom index — the
so called Generic Diatom Index (GDI),
which requires diatoms to be identified
only to the level of genus. The Generic
Diatom Index is calculated in accordance
with the following equation:

GDI — % of sensitive taxa

% of tolerant taxa

The lists of sensitive and tolerant
taxa are provided in published papers
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(Van Dam et al., 1994; Wu, 1999; Hill et
al. 2001, 2003).

A similar approach was applied in
the paper describing water quality
assessment in the rivers of the Upper

Prypiat catchment area  (Ukraine)
(Shcherbak et al., 2012) (Table 1), based
upon the list of sensitive and tolerant
taxa set forth in (Van Dam et al., 1994,
Hill et al., 2001, 2003).

Table 1

Comparative assessment of water quality in the rivers of the Upper Prypiat
catchment area (Ukraine) according to Generic Diatom Indices (Shcherbak et al., 2012)

Rivers GD.I of orgamc, GDI of.oxygen Siltation index
pollution sensitivity regime
Prypiat River (with
Liubiaz Lake) .75 2.33 7
Stokhid River 1.04 1.47 17
Korostianka River 0.93 1.54 22

The above table shows that the
highest values of the organic pollution
sensitivity index and the oxygen regime
index, as well as the lowest siltation
index were observed in the Prypiat River,
which is characterized by undisturbed
conditions. @ The  minimal organic
pollution sensitivity index and the
maximal siltation index were recorded in
the artificial Korostianka River, which is
actually a soil reclamation canal. The
minimal oxygen regime index is
registered for the Stokhid River, which
can be explained by the impact of
Liubeshov Town. So, the Prypiat River is
distinguished by the best water quality
among the rivers under study
(Shcherbak et al., 2012).

The Generic Diatom Index was
shown to correlate with organic matter
content in rivers (Wu, 1999), thus it can
be used for representative assessment of
their water quality.

Bottom Invertebrates as Water
Quality Indicators. Many countries in
Europe use bottom invertebrates as
biological indicators. Bottom indicator
organisms are divided into two groups:

sensitive species, whose abundance
decreases with pollution, and tolerant
species, whose abundance increases

with pollution. The first group of species
comprises maggots of insects from orders
Ephemeroptera, Trichoptera, Plecoptera.
The second group of species includes, in
particular, the isopod Asellus aquaticus
(L.), the amphipod Gammarus pulex (L.).
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A review of some widely used water
quality indices based on bottom
invertebrates is provided in a paper by
N. Szczerbinska and M. Galczynska
(2015). They include, in particular:

Trent Biotic Index (TBI). The index is
based upon the number of identified taxa
of bottom invertebrates in relation to six
key taxa, detected in the fauna at the
sampling site. The indicator taxa are the

following: types - Platyhelminthes,
Annelida, Mollusca, subtypes -
Crustacea, orders - Plecoptera,
Ephemeroptera, Trichoptera, Neuroptera,
Coleoptera, families - Chironomidae,

Simulidae, Elayidae. The advantage of
this index consists in possibility to
identify organisms to the level of family,
genus or species. However, this index
also has a disadvantage - its value may
be affected by presence of drift
organisms. Besides, the index does not
reflect the inorganic pollution level.
Chandler Biotic Index -
macroinvertebrates are identified,
counted and each individual group is
provided with its own score. The
following taxa are used as bioindicator
organisms: orders Epemeroptera,
Tricladida, Diptera, families
Taenopterygidae, Perlidae, Perlodidae,
Isoperliade, Chloroperlidae, Leucrtridae,
Capniidae, Nemouridae,
Glossiphoniaidae, Simuliiade. The index
correlates with organic matter content in
water. The disadvantage of the index is
that organisms sorting, identification
and counting requires much time.
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Besides, the index does not reflect the
inorganic pollution level.

Biological Monitoring Working Party
Score (BMWP Score). When this approach
is used, Dbottom invertebrates are
identified to the level of family, and after
that each family is provided with a score
from 1 to 10. The index is calculated as a
sum of scores for each family,
represented in the sample. The indicator
organisms include the following families:

Planariidae, Neritiade, Piscicolidae,
Astacidae, Siphlonuridae, Perlidae,
Calopterygidae, Pleidae, Scirtidae,
Sialidae, Psychomyiidae, Simuliidae,

Chironomidae, Oligochaeta. This index
correlates with chemical composition of
water and can reflect the pollution
during a certain time period. However,
this index applies only to bottom
invertebrates inhabiting European rivers.

Fishes as Water Quality
Indicators. On the grounds of indicator
characteristics of fishes, the Index of
Biotic Integrity (the IBI) was proposed.
This index takes into account species
composition, trophic relations, size and
condition of fishes. Water quality is
classified into three classes (Klimaszyk
and Trawinski, 2007).

The list of the most sensitive
biological indicators to water pollution
includes trout Salmo trutta L., roach
Rutilus rutilus (L.), and pikeperch Sander
lucioperca (L.). Somewhat less sensitive
indicator species comprise carp Cyprinus
carpio L., bream Abramis brama (L.), and
perch Perca fluviatilis L. On the grounds
of the IBI the European Fish Index was
developed (EFI+), which was calculated
from data collected at over 14000
observation sites located on 2700 rivers
in 15 European countries (EFI+ Manual,
2009; Szczerbinska and Galczynska,
2015). This index makes it possible to
assess water quality according to fish
fauna diversity.

Higher Aquatic Plants as Water
Quality Indicators. Higher aquatic
plants can also serve as biological
indicators of water quality. In accordance
with the Water Framework Directive
2000/60/EC macrophytes are
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acknowledged to be important
components of aquatic ecosystems’ state
assessment. When using higher aquatic
plants as water quality indicators, it is
necessary to keep in mind that their
indicator values may vary depending
upon the water-body type. Therefore they
are not suitable for determining the
difference in the species ecological
tolerance in different countries of Europe
(Szczerbinska and Galczynska, 2015).

In European countries there are a
lot of indices using macrophytes for
water quality assessment, in particular:
the Biological Macrophyte Index (IBMR)
in France, the Ecological State
Macrophyte Index (ESMI) and the
Macrophyte River Index in Poland, the
Macrophyte Index (MI) in Germany. For
example, the Macrophyte Index (MI)
(Melzer, 1999) was developed for Alpine
lakes. The catalogue contains 45 species
of submerged macrophytes relating to
9 indicator groups. The average MI of the
lake was found to correlate with the total
phosphorus concentration in water. The
Ecological State Macrophyte Index
(ESMI) was developed for charophyte-
colonized stratified and unstratified lakes
in Poland. The index takes into account
two aspects of higher aquatic plants
communities: taxonomic composition
and abundance. The plants are
examined along transects 20-30 m wide,
and the number of transects depends
upon the shoreline length and the lake
area. The index varies from O to 1, where
1 stands for undisturbed conditions, and
O - for degraded water Dbodies
(Szczerbinska and Galczynska, 2015).

Conclusions

Therefore, ecological water quality —
is well-being of an aquatic ecosystem,
with the main focus on protection of the
aquatic environment, and human life
and health. The requirements for
physical, chemical and  biological
properties of water are set in the water

quality standards, which may be
developed by particular countries or
introduced by international
organizations.
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Ecological water quality depends
upon natural and human factors.
Natural factors are in their turn divided
into abiotic (for example, geological,
meteorological, hydrological) and biotic
(for example, the ratio of primary
production and organic matter
destruction). The main human factors
affecting water quality include artificial
modification of aquatic ecosystems’

hydrological conditions and their
pollution with diverse chemical
compounds.

There are a lot of approaches to

according to both abiotic (physical and
chemical) and biological parameters.
While physical and chemical methods
characterize water quality at the moment
of sampling, biological methods provide
an integral picture of water quality for a
certain time period. Besides, biological
methods are more informative, because
they reflect the aquatic ecosystem’s
response to pollution. On the whole, the
most reliable data on ecological water
quality can be obtained by combining
physical, chemical and  biological
methods.

ecological water quality assessment
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BIIAUB 3BOPOTHHX BO/l HKEIXEAIBCBKOI'O I'PAHITHOI'O KAP’EPY HA
$®OPMYBAHHSA POCAHNHHHX YI'PYIIOBAHDb

O. B. Measias!, I. 0. Kourobaz, I. B. Xom’ak3

Poboma npucesiueHa 00CAI02KeHHIO 8NUBY CKUOY 380POMHUX 800 HA OUHAMIKY ma CmaH
POCAUHHUX YepynosaHb XKexeniecbkozo 2paHimHozo Kap’epy. Memoro 00C/NiOKEHHS € BUBUEHHS
8NIUBY 3860POMHUX 800 HA POCAUHHI Y2pYNOo8AaHHS mepumopii niaHoeoi disnbHocmi IIpusammozo

aKyioHepHoz20 mogapucmea «wKeskeniecoKull Kap’ep»r. [ns 0ocsieHeHHs. mMemu 6Yau nocmaeieHi maxi
3a80aHHsL: docnioumu i K1acuiKyeamu pOCAUHHL Y2PYNO8AHHS HA Mepumopii naiarosoi 0istibHocmi
XKerxeniscbkozo 2paHiMHO20 Kap epy; 8cCmaHo8UMU NPOBIOHI haKmopu, sKi 3MIHIOIOMbCSL nid uac
8uKUOi8 380POMHUX B800; CNPOZHO3Yy8aMU UMOBIPHUIL eKOCO30102IUHIl 8NIUB 380POMHUX 800 HA
papumemHi KomMnoHeHmu 6iomu.
Tepumopis 2Kerkeniecbiko2o po0osuULA 2pAHimMi8 ye munosuli aHmponozeHHUl LaHowagm i3
BUCOKUM PiIBHEM GHMPONO2EHHOT MPAHCHOPMALLL, 8EUKOI UACMKOK Nepesozie ma UazapHUKIS.
Bioma docnidxxyearoi mepumopii ckaadaemuest i3 mpuegiaibHol, uacmo CUHAHMPONHOL ghsiopu ma
ayHu. BoHu npedcmagieHi nouupeHumu 015 4b0o20 paiioHy 30HANbHUMU 8udamu. PocauHu
docnioxkyearoi mepumopii Hanexxams 0o 11 knacie, 12 nopsiokie, 14 corsie ma 18 acoyiayiii 3a
rnacugirayiero BpayH-baarnke. Ha mepumopii podosuwia He 8usieieHo ocenuw, suoie ¢paopu ma
ayHu, sxi 8idHeceHi 0o Yepsoroi kKHu2u YrpaiHu, 3enernoi kHu2u YkpaiHu, dooamkie 00 pe3ontoyiil
BepHcokol koHeeHYii. ITi0 0it0 enaiusy ckuodid 360pOMHUX 800 NOMPANSIIOMb NPUOEPEIHI
eKocucmemu i3 agmompogHumMU baokamu Yy euanaodi kaacie pocaurHHocmi Phragmiti-Magnocaricetea
ma Salicetea purpurea. CKudaHHs 360pomHux 800 i3 2Kerxkeniscbkozo Kap’epy cmabinisye iCHY8AHHSL
esmpoHux npubeperxHux ocenuly, i3 acoyiayismu pocauHHocmi Phragmitetum australis ma
Typhetum angustifoliae. Takxox 3a paxyHok ni08ULULEHHSL 6A2AMOPIUHO20 PEIUMY 380/I0IKEHHSL 8
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npubepeskHux OLISTHKAX nokpawyemoscs cmaH acoyiauii Salici-Populetum, sika Ha bepesi piuok, 3a
MeNaAMU 30HU NIAHO0BO0T OisLtbHOCMI, MOXKe Habysamu cmamycy papumemHozo oceauwia (G1.11.
Riverine Salix woodland). 3a nokasHuxamu npupooHoi OUHAMIKU MaA PIBHSL AHMPONO2eHHOT
mpaHchopmayii npubeperkHi ocenulsa € eyeemepobHUMU eKocucmemamu Ha cmaodii nepexody 8io
mpaeg’sHoi 00 depegHO-uazapHuUKo8oi cmaodii asmozeHHoi cykyecii. IlioHammsi pieHst 800U 30 PAXYHOK
CKUOY 380POMHUX 800 cCnpusimume iXxHboMy 8I0HOBNEHHIO MA NOBEPHEHHI0 00 MeHUL
mpaHc@hopmo8aH020 CMAaHy.

Knrouoei cnoea: exocucmemu, AHMponozeHHaA mpaHcopmayis, NpupooHa OUHAMIKA, CKUO
380pPOMHUX 800.

INFLUENCE OF ZHEZHELEVSKY GRANITE QUARRY WASTEWATER ON THE
FORMATION OF PLANT COMMUNITIES

0. V. Medvid, I. Y. Kotsiuba, I. V. Khomiak

The work is devoted to studying the impact of reclaimed water discharge on the dynamics and
state of plant communities in the Zhezheliv granite quarry. The purpose of the study is to study the
effect of return water on plant communities in the territory of the planned activity of the Private
Joint-Stock Company "Zhezhelivsky Quarry". To achieve the goal, the following tasks were set: to
investigate and classify plant groups in the territory of the planned activity of the Zhezheliv granite
quarry; to establish the leading factors that change during the release of return waters; to predict
the probable environmental impact of reclaimed waters on rare components of the biota. The
territory of the Zhezheliv granite deposit is a typical anthropogenic landscape with a high level of
anthropogenic transformation with a large share of fallows and shrubs. The biota of the studied
territory consists of trivial, often synanthropic flora and fauna. They are represented by zonal
species common to this area. The vegetation of the studied area belongs to 11 classes, 12 orders, 14
unions, and 18 associations according to the Brown-Blanquet classification. No settlements, species
of flora, and fauna, which are included in the Red Book of Ukraine, the Green Book of Ukraine, and
annexes to the resolutions of the Berne Convention, were found on the territory of the deposit.
Coastal ecosystems with autotrophic blocks in the form of vegetation classes Phragmiti-
Magnocaricetea and Salicetea purpurea are affected by return water discharges. The discharge of
reclaimed water from the Zhezheliv quarry stabilizes the existence of eutrophic coastal habitats with
Phragmitetum australis and Typhetum angustifoliae vegetation associations. Also, by increasing the
long-term wetting regime in the coastal areas, the condition of the Salici-Populetum association
improves, which on the banks of rivers outside the zone of planned activity can acquire the status of
a rare habitat (G1.11. Riverine Salix woodland). According to indicators of the dynamics of natural
dynamics and the level of anthropogenic transformation, coastal habitats are euhemerobic
ecosystems at the stage of transition from the herbaceous to the tree-shrub stage of the autogenic
succession. Raising the water level due to the discharge of Reclaimed waters will contribute to their
restoration and return to a less transformed state.

Key words: ecosystems, anthropogenic transformation, natural dynamics, return water discharge.

Beryn 3 IpHUXOAOM HEOAITHYHOI T'OCIIOAAPCBHKOI

CTaBA€HHS CYCIIABCTBA A0 AOBKiAAS peBoAIOLii OCHOBOIO ii cBiTOrAgmLy CcTasa
€BOAIOI[IOHYBAaAO pPa30M i3 CyCHiABHUMU HOiIABHICTD aHTPOIOMOP(PHUX ooriB
BimHOCHUHAaMU, CBITOTASITHUMH IIOKPOBUTEAIB CTUXilM Ta pemecea. Ilepimri
KOHIIEMIIIMH Ta HOIINPEHUMHU [ep3KaBU TPaHCHPOPMYyBaAU IIi yIBACHHS
TEXHOAOTIIMHU. 3 II04YaTKy icTopii TakK, 1100 OKpeMi MIpenCTaBHUKH €AiTH
AIOZICTBA 1 10 CHOTOAHI BOHO 3aAHIIAETHCI cTaBaAW PIBHUMU i3 muMu Ooramu. B 11l
AHTPOHOLEHTPUYHUM. Y  OONHUCEMHHUH 4Jacu IOYMHAa€E IaHyBaTH AyMKa IIpo
nepiox icropii AroguHa, BIANOBIZHO MO bororoaibHICTE ATOITVHH, gaKa
CBOTO aHIMiCTHYHOTO CBITOTALLY, 30epiraeTbca ax 10 €TI0XU
BBaxkara cebe pPiBHOIIPABHOIO YACTHHOIO iHgyCcTpiaaizarrii. Koan HayKOBO-
IIPUPOAM, aAse HaMmarasacd IIiOHATUCS TEeXHIYHUH IIporpec II0YaB BUTICHATH
Ha/J HEIo, Bipg4yd B CBOI0 €KCKAIO3UBHY peairifini  KoHIlemilii i3  CyCIIiABHOTO
3[JaTHICTD 3OIHCHIOBATH MAaridyHi pUTyaAH. KUTTS, iges ToOro, LI0 AOAWHA — Lap
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OpUponu i mpupoga € aulle il pecypcowm,
Oyaa mepeHeceHa B HOBITHI d4Yacu. 3

HaCTaHHSIM €KOAOTIYHO1 KpU3u B
cepenuHi XX cToaiTTS, 3maBasocd 6
aHTPOIIOLIEHTPU3M  MaB  BiACTYIIUTH.

OpHak, 3’IBASIETBCA HOro IIPOMOBIKEHHM,
3rifHO 13 SKHM AIOAWHA € TOAOBHOIO
3arpo3o Aasa 6Giocdepu. lLle mopommao
KiAbBKa ITPUPONOOXOPOHHUX KOHIIEIIIiH,
gKi BUABHAUCH He AHIIIE
HECIIPOMOXKHHUMHU BHUPIIIHUTU IIPOOAEMH i3
OOBKiAnASIM, a ¥ 3aBOasu HoOMy IIKOOU
(Xom’ak, 2019).

AIOACBKUH  BIIAUB JIOBKIAAG
IOTPiOHO po3ragaaTH, OMUHAIOYU
cy0’eKTUBI3M peairii, macoBoi cBimoMocCTi
Ta (pirocoii. AHTpoIIOTEHHUHE (aKTOp €
PiBHO3HAYHHIM i3 ycima IHIITIMHA
dakTOpaMu i MoxKe Kaacu(iKyBaTUCH K
pizHOBHA OioTHYHOrOo (akTopa (XoM’dK,
2018). BiH BiApi3HAETBCS AMIIE CBOIMH
Macmrrabamu B MexKax BY3bKUX
AOKAAITETIB Ta IOCTIHHOI0 HOBH3HOIO, 0
dKoi  He  BCTHUTalOTb  BUPOOASTHCS
€BOAIOLIIMiHI MEXaHi3MH BKAIOYEHHHI B
OiocpepHi 1mkram. OmHaK, AOOMHA MIPU
IpOMYy He€ € BHUHITKOM. Big 4acis
KHCHEBOI KaTacTpodu i OO0 yTBOPEHHH
O0ioreHHUX 0CaJ0BUX TiIPCBKUX IMOpin Iie

Ha

MOTAM poOWUTH ¥ iHIII TpynH KUBHUX
OopraHi3miB. [Tpu IHOMY, BOHH
3nificHIOBaAM  I1e B IIAAHETapHUX

Macmrrabax He MEHIINX 3a Cyd4acHi,
BHKAWKAHI HAIOI0 migAabHicTIO. OTXKe,
KOXKEH BIIAUB AIOAWHHU Ha [J0BKiAAG
IOTPiOHO po3ragnaTtu i3 HayKOIo
00’€KTHUBHICTIO, HE HAaBILIyIOYH SIPAUKIB
IIPO Te IO «AIOAUHA — 11ap IPUPOAN» YU
«waronquHa rybureap npupomm» (Wolters at
al., 1973).

OmHUM i3 TAaKUX BHIAAKIB € CKHUOU
3BOPOTHUX BOJ i3 TipHUYUX BUPOOITKIB
(Bischel at al., 2013; Lopes at al., 2015;
Ofori at al., 2021). OckiabKu 1mig dYac
BHUI00yBaHHSH KOPUCHHUX KOTIaAWH
HAKOIIM4YEeHi y BHPOOITKYy MOOMIIOBI Ta
HiA3€eMHi BOAM MOXKYTb KOHTaKTyBaTH i3
TipCBKUMH M[OpOoAaMH, BIiAMIHHUMHU 3a
¢i3UKO-XIMIYHUM CKAQ/IOM Bifl THITOBHUX
BOJOHOCHUX TOPU30HTIB, TO ixmi
XapaKTEePUCTHKU  MaloThb OyTH  IIifg
ocTitHMM MoHiTOopuHroM (Jones at al.,
2021). Takox ICHYIOTB PH3UKHU
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HAOXOMKEHHS 3a0pyaHIOIOYHX PEYOBUH
BiJl TPAHCIIOPTY, BUAOOYBHUX MeXaHi3MiB
Ta BUOyxOBUX pPO6iIT. OmHAK, KOXKHY
CHUTyallil0 IIOTPIOHO PO3rASgaTH OKPEMO
(Helgeson, 2009). Y 3B’a3Ky 3 rA00aABHOIO

nepeOyI0BOIO KaiMaTty npobaema
3abe3neyeHHsT BOOHUMH PeCcypcaMu cTaa
OJHIi€IO0 i3 HalMacOITaOHIIIUX.

HaiibiabIlle cTpaskmaioTh Bil IILOTO Maai

piuku momipHOi 30HHM. IxHilT BogHMI
6asaHC 3HUZKYETHCS Ta cTae
HeperyagapHuM. Ha  cboromui  myke

aKTyaAbHO IIOZIOAATH CHUCTEMHY KPHU3Y
BO/I03a0€3MeYeHHsT Ta BOMOPETYAIOBAHHS
Maaux piuok (Zhang & Babovic, 2012).
JAst IIBOTO BUIMYKYIOTHCH Pi3Hi mIKepesa —
Bil BiTHOBA€HHS HPUPOITHUX [IXKEpPeA i

3aI1oBigaHHdg BHUTOKIB PivoK, 10
YIOCKOHaAEHHS IPUPOIOOXOPOHHOTO
3aKOHOAaBCTBAa 111010

3€eMAEKOPHUCTYBaHHA B [OAMHAxX pPidoK
(Xom’ak Ta iH., 2021). HeBig’emHOIO
4aCTHUHOIO Iiel mpobaeMH € eKOHOMiyHe
nmuTaHHsg. OcoO0ANBO BOHO IOCTPO CTOITH B
OimHMX KpaiHax, gKi 3HaXOOATBCHA B
MOAITHYHO HecTabiAbHi#T cutyarii abo B
craui Bitinu (Alpatova at al., 2022; Tow,
2021; Voulvoulis, 2018). Ha xaab,
YkpaiHa € B IIbOMy CIIHCKYy KpaiH i3
HiABUIIIEHUMHU pHU3UKaMu (XoM’dK Ta iH.,
2022). ¥V 3B’a3Ky i3 OUM aKTyaAbHHM €
KOMIIAEKCHE JOCALIZKEeHHS BIIAUBY
3BOPOTHUX BOJ] HA KOMIIAEKCH €KOCUCTEM
MaAuX PpidoK Ta TepUTOpii IAaHOBOI
JiIABHOCTI.

MeTa crarTi

MeTo0 OOCAIIKEHHSA € BHUBYEHHS
BIIAUBY 3BOPOTHHX BOJ, Ha POCAWHHI
YrpyIIOBaHHI TepuTopii IIAAHOBOIL
nigapHOCTI [IpHBaTHOTO AKI[IOHEPHOTO
ToBapucTBa «2KeKeAiBCbKUM Kap’ep».

[ag  [OOCATHEHHS  METHU
IIOCTaBA€EHI TaKi 3aBOaHH4d:

® TOCAIIUTH i KAacuikyBaTu
POCAMHHI yIpyIOBaHHS Ha TepuUTopii
IIAQHOBOi  AigabHOCTI  2KeKeAiBCBKOIO
TPaHITHOTO Kap’epy;

® BCTAHOBUTH IIPOBiIHI
dKi 3MIHIOIOTBCS i d4ac
3BOPOTHHUX BOL;

® CIIPOTHO3yBaTHU HUMOBipHUN
€KOCO30AOTIYHiH BIIAUB 3BOPOTHUX BOI
Ha papuUTeTHI KOMIIOHEHTH OiOTH.

OyAu

dakTopH,
BUKUIIB
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MaTepiaa Ta MeTOOH

MaTtepianamu JOOCALIXKEHHS €
CTaHIAPTHI Te000TaHIYHI OITHUCH, SIKi 6yAO
3pobaeHo B 2021 poui Ha TepuTOPii

IAQHOBOI HiSIABHOCTI [IpuBaTHOTO
aKI[IOHEPHOTO TOBapHUCTBa
«KexxkeAlBCBKUM Kap’epr. 2KezkeaiBcbke

pozoBullle TpaHITIB AiAdHKY IliBHiuHa Ta

[liBoeHHa 3HaxXoOUTbCA B IIiBAEHHO-
CXIIHiH OKOAMITI C. KezxxkeniB
KozaruHacskoro pationy  Bimnwuiekoi
obaacTi. XKeskeaiBcbKe pomoBuile

rpa”itiB miagaku [liBuiuna Ta IliBogenHa
po3pobasiersca 3 1910 poky. Ilaoma
pomoBuIa ckaamae 54,9 ra. Y
KOpHUCTyBaHHi [IpuBaTHOTO akIilioHEpHOTO
ToBapucTBa «XKexKeAiBCbKHEH Kap’ep» IAS
3aiiCHEeHHS IIAQHOBaHO1 IIFIABHOCTI
3HaxXoAdThCd 3eMeAbHI TIATHKH
3araAbHOIO 11Ao1Iero 80,3156 ra.

[ToAROBI [JOCAIZKEHHS POCAMHHOCTI
IPOBOIUANCH 3a CTaHIaPTHUMH
MapHIIpyTHO-€KCIe U HHUMHA Ta
cTalioHapHUMHU MeTonamMu. KawmepaabHi

JOCAII?KEHHS BKAIOYaAHU B cebe
Kaacudikallito pPoOCAMHHUX YyIPYyIIOBaHb
Jepes 06pPOOKyY CTaHOAPTHUX

reo0O0TaHIYHUX OMHUCIB i3 BUKOPHUCTAHHIM
nporpamu TURBOVEG for Windows
(Hennekens, 2009). Oceanria
BU3HAQYAAUCH 3a IXHIMH aBTOTPO(PHUMHU
OaokaMu  3rimHO i3  Kaacu@ikarlliero
Bpayn-Baanke (Westhoff & Maarel, 1973)
BinmoBimHo mo HallioHaABHOTO KaTaAoTy
6ioromiB Ykpainu ([dybuna Ta iH. 2019;
Davies, Moss, 2004).
CundiToiHAUKAIIHHUH aHaais
3iMICHIOBABCSH i3 BUKOPHCTAHHAM IIIKaAU
Hinyxa-Tlatorn (dingyx i Ilarora, 1994;
Hinyx, 2012). AuTponoreHHu# QaxTop
BUMiploBaBca 3a I1kasom [inyxa-
Xom’aka (dimyx i Xom’ak, 2007; Xom’ak
Ta iH., 2020). I[loka3HUK AUHAMIKH
BCTAaHOBAIOBaBCH 3a OPUTiHAABHOIO
METOIUKOI0, Po3pobaeHOI0 B Aaboparopil
Teopii €KOCHCTEM 2KHUTOMHPCBKOTO
IOEepKaBHOT'O YHiBepcuteTy imeHi IBana
®panka (Khomiak at al., 2019).
BuwMmiproBaHHSI TIOKa3HHKIB $SKOCTI
BOaU 3AaificHIOBaaucd aabopartopiero TOB
«Exo-MB».  IIpobu  Bimbupaauca i3
3BOPOTHHUX BOJZ, a TakoX y pidii
KaoainoBa (nmputoka 'Huaom’arti, 6acefiny
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p- AHinpo) Bullle Ta HUXKYE 3a TEYi€lO
MiCIISI CKULY.

BcranoBaroBaaachk HasIBHICTb
PapUTEeTHUX KOMIIOHEHTIB 0iOTH OO0 SKUX
OyA0 BimHeCeHO BHOU Ta OCEAHIIa i3

YepBoHOTO CITUCKY MCOII,
€Bporneiickkoro  YepBOHOIO  CIIHCKY,
nogaTkiB Ta  pesoawolii  BepHcbkoi

KoHBeHIlii, YepBoHOi KHUTHM YKpaiHu (B
OCTaHHIN penakiiii BifIOBiAHO OO0 HaKazy
MinicTepcTBa 3axXHCTy [OOBKIiAAG — Ta
npupogHux pecypciB Ykpainu Nelll Bim
15 arororo 2021 poky) Ta 3eaeHOi KHUTH
YKpaiuu (3rimHo i3 mocraHoBoio KabiHety
MiuicTpiB Ykpainu Big 29 cepnaa 2002
p. Ne 1286). Crnmucok perioHaAbHO
piakicHuUX BHIOIB (Ti, 9Ki € piAKiCHUMH B
MexXax o0aacTi, ase He 3aHeCeHi Mo
YepBoHOI KHUTH YKpaiHH) 3aTBEPIKEHUN
pimmenHsam BiHHUIIEKOI oO0AacHOI pagu Bifg
Ne 1139 Big 25 xoBtHa 2010 poky
(Kareropii, 2017; YepBoHa ..., 2009).
Pe3yAbTaTH Ta OGrOBOpPEHHS

Ba  peayabraramMu  OOCTEKEHHS
BCTAHOBAEHO, III0 Ha [OCAIKyBaHIM
TepuTopii Oyao BigMiueHO oceammIa

TaKOTO THILY:

1) BogHi Ta npubepexKHO-BOIHI;

2) mepeAoTH Ha CcTalii KOPEHEBUIITHUX
3AAKiB;

3) mepeaorn Ha cramii ¢opMyBaHHSA
yrpyrnoBaHb paHepodiTiB;

4) moximHi Aicy;

5) mpubepexHi
YTBOPEHHS;

0) IIIMPOKOAUCTSIHI AicH;

7) CIIpaB3KHi AYKU;

8) BUXOU CKEABHUX IIOPIM;

9) pyaepasbHi yrpyrioBaHH4.

Ha [OOCAIPKYBaHIH TepuTopii
CIIOCTEPIraloThbCsl POCAMHHI YTIPyIIOBaHHSA
TakuxXx KaaciB: Phragmiti-Magnocaricetea
Klika in Klika et Novak 1941, Molinio-
Arrhenatheretea R.Tx 1937, Sedo-
Scleranthetetea Br.-Bl. 1955, Epilobietea
angustifolii Tx. et Preising ex von Rochow
1951, Quercetea pubescentis Doing Kraft
ex Scamoni et Passarge 1959, Rhamno-
Prunetea Rivas Goday et Borja Carbonell
ex Tuxen 1962, Robinietea Jurco ex
Hadac et Sofron 1980, Polygono
arenastri-Poétea annuae Rivas-Martinez
1975, Plantagenetea majoris Tx. et

AlCO-4arapHUKOBi
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Preising ex von Rochow 1951,
Artemisietea vulgaris Lohmeyer et al. ex
von Rochow 1951.

PocaunHicTB JOCALI>KYBaHOI
TeputTopii Haaexutp g0 11 KkaaciB, 12
nopsiakiB, 14 coros3iB Ta 18 acoiiamif,

BHIIA€HUX 3a  MeToaaMHu €KOAOTO-
daopucTryHoi  Kaacudikalii  Bpayn-
Baanxke. CuHTaKCOHOMIYHAa cxeMa

POCAMHHOCTI perioHy Ma€e TaKUi BUTASL:

Phragmiti-Magnocaricetea Klika in
Klika et Novak 1941: Phragmitetalia
Koch 1926: Phragmition Koch 1926:
Phragmitetum australis Savic 1926,
Typhetum angustifoliae Pignatti 1953.

Molinio-Arrhenatheretea R.Tx 1937:
Galietalia veri Mirk. et Naum. 1986:
Agrostion vinealis Sipaylova, Mirk.,
Shelyag et V.Sl. 1985: Agrostio vinealis-
Calamagrostietum epigeioris (Shelyag et
al., 1981) Shelyag, V.Sl. et Sipaylova
1985, Agrostietum vinealis-tenuis
Shelyag et al. 1985;

Sedo-Scleranthetetea Br.-Bl. 1955:
Sedo-Scleranthetalia Br.-Bl. 1955:
Hyperico perforati-Scleranthion perennis
Moravec 1967: Thymo pulegioidis-
Sedetum sexangularis Didukh et Kontar
1998.

Epilobietea angustifolii Tx. et
Preising ex von Rochow 1951: Galeopsio-
Senecionetalia sylvatici Passarge 1981:
Fragarion vescae Tuxen ex von Rochow
1951: Calamagrostietum epigii Juraszek
1928.

Rhamno-Prunetea Rivas Goday et
Borja Carbonell ex Tiuxen 1962:
Prunetalia spinosae R.Tx 1952: Coro3
Lamio purpurei-Acerion tatarici
Fitsailo 2007 Pruno stepposae-
Aceretum tatarici Fitsailo 2007

Quercetea pubescentis Doing Kraft
ex Scamoni et Passarge 1959: Quercetalia
pubescenti-petreae Klika 1933: Coro3 Aceri
tatarici-Quercion Zolyomi 1957.

Robinietea Jurco ex Hadac et Sofron
1980: Sambucetalia racemosae Oberd. ex
Doing 1962: Sambuco-Salicion capreae
Tx. et Neum et Oberd.1957: Salicetum
capreae Schreier 1955.

Salicetea purpurea Moor 1958:
Salicetalia purpureae Moor 1958: Salicion
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albae de Sod6 1951:
Meijer Drees 1936.
Polygono arenastri-Poétea annuae
Rivas-Martinez 1975: Polygono arenastri-
Poétalia annuae Tx. in Géhu et al. 1972
corr. Rivas Martinez et al. 1991: Saginion
procumbentis Tixen et Ohba in Géhu et
al. 1972: Herniarietum glabrae
(Hohenester, 1960) Hejny et Jehlik 1975,
Poetum annuae Gams 1927.
Plantagenetea majoris Tx. et Preising
ex von Rochow 1951: Potentillo-
Polygonetalia avicularis R. Tx. 1947:
Plantagini-Prunellion Elia§ 1980: Agrostio
tenuis-Poetum annuae Gutte et Hilbig
1975, Prunello-Plantaginetum Falinski
1963, Plantagini-Polygonetum avicularis
Passarge 1964, Festuco pratensis-
Plantaginetum Balserc et Pawlak 2000.
Potentillion anserinae Tuxen 1947:
Potentilietum anserinae Rapaics 1927.
Artemisietea vulgaris Lohmeyer et al.
ex von Rochow 1951: Agropyretalia
intermedio-repentsis Th.Mull et Gors
1969: Convolvulo-Agropyrion repentis
Gors 1966: Agropyretum repentis Felfoldy
1942; Onopordetalia acanthii Br.-Bl. et Tx.
ex Klika et Hada¢ 1944: Onopordion
acanthii Br.-Bl et al. 1926: Potentilo-
Artemisietum absintii Falinski 1965,
3a maHUMH CHHQITOIHAMKAIIHHOTO
aHaAi3y IIPOBLIHUMH daxkTopamu
IIPUPOHUX EKOCHUCTeM € OaraTopiyHui
PEXUM 3BOAOXKEHHS, 3arasbHUN COABOBHH
PEXMM Ta BMICT [OOCTYIIHOTO POCAMHAM
HITpOreHy (HiTpaTiB Ta coaell amMoHiro). I3
COABOBHUM PEXKHMOM KOPEAIOE KHCAOTHICTh
cepenoBulnia. [Ipgami Ta orocepenkoBaHi
BIIAMBHU 3BOPOTHHUX BOJ HAa Ili [OKA3HUKU
MOXKYTh 3MIITyBaTH 30HU TOAEPAHTHOCTI
A OKpeMHX BHIOIB Ta iXHIX yrpyloBaHb.

Salici-Populetum

Lle IPU3BOAUTH 10 3HUIKEHHS
JKUTTE3ZNATHOCTI OOHUX OiocucTreM Ta
IiABUIIEHHST IHIIMX IO Beqe 10

AHTPOIIOTEHHOI TpaHcopMallil EKOCHCTEM.
Y TakoMy BHIIQIKYy MPIOPUTET HAOAETHCHI
30EpEeKEHHIO PAPUTETHUX OO0’€KTIB abo
TUX, 9Ki € IIIHHUM PECYPCOM [ASl AFOIUHU
3a BIICYTHOCTI IIOIIEPEHIX.

Ay4Hi €KOCHUCTEMHU [OCUTD
MOHOTHIIHI, IIOB’I3aHi i3 IlepeaoraMu Ta
3AaKOBHHKaMH, cpopMOBaHUMHU Ha
BUXOAaX TpaHITYy. Tyt JOMiHYIOTb



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

IpeacTaBHUKH pony Agrostis — Agrostis
capillaris Ta Agrostis vinealis. Micigmu
3yCTpiyaroTbCsI B POAl  CHiBAOMiHAHTIB
Carex hirta Ta Chamaecytisus ruthenicus.
Bouu  Qopmyrors acomiamii  Agrostio
vinealis-Calamagrostietum epigeioris Ta
Agrostietum vinealis-tenuis. B okpemux
Micigx cgopMyBaAUCs 3AaKOBHUKH Ha
OCHOBiI KYHUYHHKa Ha3eMHOIO B MexKax
acomjarii Calamagrostietum epigii. Ha
PaHHIX CTamisgx IepeAoriB (POPMYIOThCI
nupiiHuky i3 pomiHyBaHHAM Elymus

repens. B mporeci cykuecii BoHH
IIOCTYIIOBO IIEPEXOoAdTh MO0 AyK abo
3apOCTaloTh danepodiTamm. Ha
IOPYLIEHUX  CcyOcTparax  (POPMYIOTHC
ricaModiTHi YIPYyIIOBaHHA KAaCy
Artemisietea vulgaris. TyT OOMiHYIOTBH
Oenothera biennis Ta Artemisia

absinthium. IIpoeKTHBHE IOKPUTTA IHX
yITpyIlOBaHb Ha IMIeOEHUCTHX CcybcTpaTax
y2Ke HHU3bKE. Tyt IOKa3HUKU
G6araTopigyHOoro PEXUMY  3BOAOXKEHHS
KoAuBaroThcda Big 10,86 Gasa 3a IIIKAAOIO
Hinyxa-Tlarotn no 11,9 Gasa, 3araabHOTO
COABOBOIO pexXuMy Bif 6,85 mo7,8, BmicTy
JOCTYIIHOTO HiTporeHy Bim 4,96 mo 5,86.
OCKIABKM, IIi OCeAHIlia 3HaXOASThCSI Ha
nobpe nNpeHOBaHUX ITiABUIIIEHHIX, TO CKUIL
3BOPOTHUX BOJ HE BIIAMHE Ha HHX I103a
MEXKEI0 KOHTaKTy i3 CHCTEMOIO
BOIOBIiABEeI€HHSI.

Ha Buxomax rpaHiTy Ha [OE€HHY
IIOBEPXHIO JOMIiHYIOTH Pi3HI BUAN 4eOpeLto
B TIOEAHAHHI i3 IHIIHMH AiTO(IABHHMU,
rncaMopiAbHUMH Ta ME30KCepPOiTHUMU
BumaMu. BoHu dopMyroTh acomialiiro
Thymo pulegioidis-Sedetum sexangularis.
[i rmokasHuKM GaraTopidHOro peEXRUMY
3BOAOXKEHHSI KOAMBAIOThCA Bim 9,04 Gaaa
mo 11,67 6aaa, 3araabHOIO COABOBOTO
pexumy Bim 3,86 Oasa mgo 8,65 Oana,
BMICTy [OCTYIIHOTO HITporeHy Big 6,63
bana mo 5,73 0Oana. Boma Takox
3aAHUIIATHMETbCS 11032 30HOI0  BIIAUBY
CKHJYy 3BOPOTHHUX BOJZ, 3a BHHATKOM
BUXOOIB CKEABHUX Mopin 6e3rocepenHbo
Oiaa Bogotimu. TyT MOKAMBE MHiITOTIACHHS
oceAamWlna, IO IIpU3Bene [0  Horo
[erpafartii.

YacTtmHa mepeaoriB, OopTu Ta crapi
CXUAU Kap’epy BKpPUTI Aico-
YarapHUKOBUMH yIpyIIOBaHHAMHU i3
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JOMIHYBaHHSIM KA€Ha TaTapChKoro Acer
tataricum. lle He mo KiHIg cdopMoBaHi
yrpymoBaHHS acoljjariii Pruno stepposae-
Aceretum  tatarici. CximHa  4acTHUHa
TepUTOPil AOCAIIKEHHSI YaCTKOBO 3aiiHATa
AlcoBUMH OCEAUIIIAMH. Tyt
CIIOCTEpIraeThbCcd IIOMIpHO IIOPYILIEHUH Ta
po3pimKkeHuii nyboBuii aic. B TpaB’daHOMY

IIOKPUBI  [JOMIHYIOTb 3AaKH  (Agrostis
capillaris Ta  Poa  nemoralis). B
YarapHUKOBOMY SIPyCi IOMITHY  POAB
Bimirpae Acer tataricum. OCKIABKH

TEPUTOPid BUAOOYTKY HE PO3LINPIOETHCS
IIPOTATOM OCTaHHIX KIABKOX POKiB, B
faraTboxX MiCIEax COPMyBaAUCHd ITOXiaHI
aAicu kaacy Robinietea. BoHu 3a ckaagom
dropu ayxke OAM3BKI [0 YarapHUKOBUX
yrpynoBanb KaaciB Rhamno-Prunetea Ta
Robinietea. Tyt nokasHuku GaraTopigHOro
PEXHMYy 3BOAOXKEHHSI KOAMBAIOTBCA Bif
11,19 Gasna mgo 12,38 bGaasa, 3arasbHOIO
COABOBOTO pPEXXUMY Binm 6,44 G6ara mo 7,19
f6asa, BMICTYy [OOCTYITHOTO HIiTPOT€HY BiJ
5,61 6aaa 1o 6,75 Ganra (Xom’sk, 2022).
Boawi Ta IpubepezRKHO-BOIHI
OCEAMIIIA MAaIOTh HEBEAMKI IIAOLI Ta
TAMOUMHY 13 3HAYHUM ii KoAuBaHHAM. BoHU

cpopmMoBaHi IIepeBazKHO qepes
TiOpOTEXHIYHI  IPOLEAypPH B  pabioHi
Kapepy. Paopa OimHa i mnpencraBaeHaA

KiAbKOMa BHUAaMH. [IpOoeKTHUBHE HOKPUTTHI
POCAMHHOCTI [y»K€ HH3bKE. IX MOXKHA
pO3MiAMTH Ha MBI TIpynu: IIpHUOepexkHi
3AaKOBHUKHU (LIIyBapH) Ta IpHOepesKHi Aicu
i yarapHuku. [lo mepioi Ipynu BXOAATH
YIPYyIIOBaHHA BHIIMX CYAWHHUX POCAHWH
kaacy Phragmiti-Magnocaricetea, a mo
npyroi  —  Salicetea  purpurea. L
€KOCHCTEMH € HaMOiABIIl BpPa3ANBUMU
00 3MIHM 00c4ariB Ta gKOCTiI BOAHU, B
TOMY YHCAiI HiJ Yac CKUAAHHS 3BOPOTHHX
BOZ Y BOOOWMU.

llyBapu mpeacTaBA€HI acolliallisiMu
Phragmitetum australis Ta Typhetum

angustifoliae. OcHOBHI BUIU e
Phragmites australis Ta Typha
angustifolia. Ixmi [MOKA3HUKH
faraTopivHOr0  pPEXUMY  3BOAOIKEHHS

KoAauBatoThca Bim 13,50 6aana mgo 19,0
0asa, 3araAbHOTO COABOBOTO PEXUMY Bif
7,17 ©OGasa mo 9,71 0Oaaa, BMiCTy
OOCTYITHOTO HiTporeHy Big 5,61 6aaa mo
8,0 0Oana. lle Bigmosimac THUIIOBUM



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

eBTpopHUM OoaoTaM abo IpUbEepeKHO-
BOZHUM YTPYIIOBaHHSM.
[IpubepexxkHi miATHKH Ha
CTalidX AaBTOTE€HHOI CyKIlecii 3aliHaTi
Be€pOOBO-OCUKOBHUMH dYarapHHUKaMHu. TyT
JOMiHYIOTH Bepba aamka (Salix fragilis) Ta
Bepba kozg4ya (Salix caprea). lle acoriartia
Salici-Populetum. B pationi mnaaHoBOi
[iSIABHOCTI TaKi YTPYyIIOBaHHA HeE
BBazKaIOThCH PApPUTETHHMHU dYepe3 Te II0
HE TIOBHICTIO BiJIIOBIAIOTE KPUTEPIIM
pe3oarortii BepHcrkoi kKoHBeHITii. OnHAK 3a
ioro MexamH, Ha Oeperax pidok
KaoainoBa Ta T'HUAOTTATH BOHU
BimoBimaTuMyThb oceaullty «[IpubepeskHi
BepboBi aicm» (G1l.11. Riverine Salix
woodland). IlokasHUKH OaraToOpivHOTO
PEXUMYy 3BOAOXKEHHS Ili€l €eKOCHCTEMH
KOAMBarThca Bim 11,52 6asa mo 12,56
6asra, 3araAbHOTO COABOBOTO PEXKHUMY Bill
6,79 ©Oasna gnmo 7,63 Oaaa, BwMicCTYy
JOCTYITHOTO HiTporeHy Bim 5,68 0Oaaa mo
7,27 6Gana. Taki HHZBKI I[TOKA3HHKHU
H6araTopigyHOrO PEXMMY  3BOAOXKEHHS
HabAMZKAIOTh IIi €KOCHCTeMH OiAbllle 1o

ITi3HIX

MIOXiTHUX AiCiB Kaacy Robinietea, HixK mo

[IPUPIYKOBUX BepOOBUX AiciB Ta
gyarapHukiB. lle Bka3ye Ha @ IxHil
ekoToHHUM craryc. OTKe, IIiABUIIEHHS

PiBHS 3BOAOKEHHS Oyaie CIIPUATANBHUM [IAS
YTpyIIOBaHb TAKOI'O THILY.

3a pesyabTaTaMH aHaAily XiMidHOIro
CKAQy 3BOPOTHOI BOAM B MICIli CKUAY Ta
3a 500 MmeTpiB Bii HBOTO BCTAHOBAEHO,
10 yCi  IIOKa3HUKH  BIANIOBiOAaOTH
BH3Ha4YeHUM HopMmam (taba. 1). Pazom i 3
THUM, y IIOAOBHHI ITPOO IIOMITHO HHXKYHH
piBeHbL aMOHIHHOrO HITporeHy (rpyneHb
2019, 6epesenp 2020 Ta cepreHb 2020).

Takoxk, y rpymHi 2020 poky O0yao
BiAMiueHO HUXKYUU piBEHb XAOPUIIB. Y
peirti  BUMIpiB < NOKa3HUKH  BMICTy

BUIIE3TAQJaHUX PEYOBUH Yy 3BOPOTHHUX
Bogax nmemio Bung. lLle 3abesmeuye
cTabiabHE icHyBaHHA eBTPOPHUX
mpubepekHUX  TpaB’dHHUX  3apocTeil.
Pazom i3 TuM, HOigHATTA piBHSI BOOU
crabiaizye  papuTeTHEe  oceaHIIa i3
acollialfi€ro Salici-Populetum (xom
pe3oaroitis BepHchkoi kouBeHIrii G1.11.)
Tabanng 1.

AHaai3 TOKa3HUKIB BMICTY AOCTYITHOTO HiTPOT€HY Ta YaCTUHU 3araAbHOTO COABOBOTO
pexuMy B piui Kaoainosa 3a 2019-2020 poku

BwmicT moctymHoTro 3araanbHUH COABOBHH
Micsanp i pik Micrie B3a1T4 pﬁiC;\H;{FiI\I;I mirporery (NT) peznm (SL)
B34TTs IIPO0 Ipo0 aMOI-IIDiI‘/'IHI/II\;I HiTparu Xaopuou Cyabdatu
(vr/ ) (Mr/ mm3) (mr/ mm3) (mr/ mm3)
Crupa No2 0,37 2,6 61,1 71,7
Yeprenn 2019 3a 500 M Big 0,32 1,58 44 55,1
CKUY
Crum No2 0,35 2,95 56,8 64,6
Kosrenp 3a 500 M Bif
2019 0,31 1,75 28,4 55,1
CKUAY
Crum No2 0,26 2,41 35,5 28,6
I'pyneus 2019 3a 500 M Bifg 0,38 2.15 46,9 54.8
CKUY
Crum No2 0,29 2,74 54 52,5
Bepesens 3a 500 M Biz
2020 0,33 2,2 46,9 51,2
CKUAy
Crum No2 0,35 2,14 61,6 74,4
Tpasens 2020 3a 500 m Big 0,31 1,72 43,5 56,9
CKUY
Crum No2 0,29 2,71 5,4 5,25
Cepnens 2020 3a 500 M Big 0,33 2.2 46,9 51,2
CKUOY
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3a OKa3HHUKaMHU AUHaMiKHU
IpUOEPEKHO-BOAHI E€KOCHUCTEMHU KAACY
Phragmiti-Magnocaricetea 3HaxondaTbCs
Ha TiepexXimHiéi crtagii Mi>k TpaB’dTHUMHU Ta
TpaB’sdHO-4YarapHUKOBUMH
ekocucreMaMHu. [loKasHHUK HIPHUPOIHOL
OUHaMIKHU OAYI HHUX KoAWBaeTbcd Big ST=
3,75 6ana mo ST = 5,71 6Gaaa 3a
cepenaroro 3HadeHHda ST = 4,56 6aaa. Lle
€ THUIIOBA KapTUHA [Ad IIPUPOILHOIO
BiJHOBA€HHS IpubepesKHO-BOIHUX
€KOCHCTEM TaKOI'o THIIy B PeE3yAbTarti
aBToreHHoi cykuecii (Tumuenko i Xom’ax,
2019). Bognouac, TIOKa3HUKU
AHTPOMOTeHHOI TpaHcdopmalii aoCHUTH
HU3bKi — Bix HE= 6.22 6aaa no HE = 7.03
b6asa 3a cepenuboro 3HadyeHHsa HE = 6.63
basa (Xom’ak, 2018). Li BeAUYHUHU
BIAIIOBIIAIOTH HU3BKOMY
aHTPOIIOI€HHOMY BIIAUBY Ha y30epexkiKd
pidoK y MeXXax HacCeAeHHUX IIYHKTIB
(eyremepobii). ITpubepeskHi 3apocTi BepO
Kaacy Salicetea purpurea MarTh BHIII

cepeaHi 3Ha4YEeHHS IIPHUPOIHOTO
[HOKa3HUKAa OUHaMIiKU Ta piBHA
aHTponoreHHoi TpaHcdopmanii - ST=

7,12 Ta HE= 8,82. Ille BignoBigae
eyreMepoOHUM €KOCHCTeMaM ITOXiTHUX
AiCiB Ha paHHIX cramigax QopMyBaHHS
nepeBHOI pocaMHHOCTI. [ligHaTTa piBHSA
BOAY 3a PaxyHOK CKHUAY 3BOPOTHHUX BOJ

CIIpUSTHME OIIPUPOSHEHHIO
IPpUOEPEIKHUX OCEAHIIT.

BHCHOBKH

Tepuropia XKexkeaiBCHKOTO
pomoBHIla TpaHITIB — IIe TUIIOBHH

aHTPOIOTeHHUN AaHAUIA(T i3 BHCOKUM
piBHEM aHTPOIIOTeHHOI TpaHcdopMallii,
BEAUKOIO 4aCTKOIO IIE€PEAOTiB Ta
yarapHUKIB. Biora [OCAIIZKyBaHOI
TepuTopii CcKAamaeThCA i3 TPUBIAABHOI,

4acTO CHUHAHTPOITHOI, paopu Ta ¢ayHH.
BoHu mnpencraBA€Hi IIOINIMPEHUMHU [Ad
IIOTO ParoHy 30HAaABHUMU BUAaMHU.

PocaunHiCcTB JOCALIKYBaHOI
TeputTopii Haaexutb g0 11 kaaciB, 12
nopsiakiB, 14 coros3iB Ta 18 acoiiamifi 3a
KAaacudikalliero BpayHu-baanke. Ha
TepuTopii  pomoBHIA HE  BHIBAEHO
oceamul], BuaiB daopu Ta dayHH, gKi
BimHeceHi m0 YepBoHOI KHUTH YKpaiHWH,
3eaeHol KHUTHM YKpaiHU, OOAATKIB [0
pe3oarortiti BepHCcEKOI KOHBEHITII.

[lix miro BOAWBY CKUIIiB 3BOPOTHHUX
BOJ IIOTPAaIAIIOTh nnpubepekHi
€KOCHCTEMH 13 aBTOTPO(PHUMHU OAOKAMH Y
BHUTALl KaaciB pocamHHOCTI Phragmiti-
Magnocaricetea Ta Salicetea purpurea.
CrumaHHdg 3BOPOTHUX BO/I, i3
2KexkeAaiBCBKOTO Kap’epy crabiaizye
iCHyBaHHA €BTPOPHUX HIPUOEPEKHUX
oCeAWIl i3 acolialliiMyl POCAHMHHOCTI
Phragmitetum australis Ta Typhetum
angustifoliae. @ Takoxk, 3a  PpaxyHOK
IIiABUIIIEHHA  0araToOpigyHOrO  PeXUMY
3BOAOXKEHHSI B IIPUOEPERKHUX MiATHKAX
MOKpalIyeThCd cTaH acowiamii Salici-
Populetum, gaxka Ha Oepe3i pidok 3a
MeKaMU 30HU [IAAQHOBOI MiSIABHOCTI MOXKe
HabyBaTH CTATyCy PapUTETHOIO OCEAHIIA
(G1.11. Riverine Salix woodland).

3a IIOKa3HUKaMH IIPUPOIHOL
OUHaMIiKU Ta pPiBHS  aHTPOIIONeHHOL
TpaHcdopMallii npubepeskHi oceAHIlla €
eyreMepoOHUMH €KOCUCTeMaMH Ha cTamii
epexony Bim TpaB’siHOI [0 [OepeBHO-
yarapHUKOBOI cTamii aBTOreHHOI CyKIlecii.
[TlinHaTTa piBHA BOAU 3a PaxXyHOK CKULY
3BOPOTHUX BOJ CHPUATHME IXHBOMY
BiTHOBAEHHIO Ta IIOBEPHEHHIO OO MEHIII
TPaHC(POPMOBAHOIO CTAHY.

CnHCOK BHKOPHCTAHHX AKepea
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MYABTHAUCIHHUIIAIHAPHUH NIAXIA OO0 IPOBAEMH OXOPOHH MAAHUX
PIYO0K XHTOMHPCBKOI'O ITIOAICCSA

M. M. Cemeniok!, H. C. lemuyk?, M. C. Ko3un3

Cmammsi npucesiueHa 00CT0IKEeHHIO KOMNeKcY npobnem 36epeskeHHst MAaiux piuok.
Pozensoaromuest mpu 0OCHOBHI achekmu 8Nuey HA 008K NO8 I3AHUX 13 HUMU: NOPYULEHHST B00H020
banarcy, 3HUXKEHHS stKocmi 600U ma 3MEeHUEHHSL 610MUUH020 | TAHOULAMHO20 PIBHOMAHIMMSL 8
O0onuHi piuku. Memoro 00CTIONEHHS € XapaKmepucmuKa OCHO8HUX MUNI8 8NUBY JHOOUHU HA MAJLL PTUKU
2Kumomupcwviozo Ionices. [Ins 0ocsieHeHHsE memu 6Yiu nocmaesieHi maxi 3a80aHHsL USHaAUUMU
OCHOBHI MUNu AHMpPONOEHH020 8NAUBY Ha Mmauli piuku dKumomupcokoeo Ilonices,, ecmaHosumu npsimi
ma onocepeoKo8aHi HaCIOKU 8USHAUEHUX MUNI8 AHMPON02eHH020 8NIUSY HA MAULL PTUKU
2Kumomupcovroeo Ionices, po3pobumu npono3uyii uio0o a2opummis eUpiuLeHHs NPobiem MAaiux piuorx
2Kumomupcwoiozo Ilonices.

Cmammas nobydosaHa Ha mamepianax 06Cmer’KeHHs eKOCUCEeMHOT CMpPpYKmypu MAaiux piuox
)Kumomupcwcozo Ionices ma tiozo nigdeHHux oxonuysb. Hagedero npuraaou ug,odo naaHy 3bepexceHHst
mepumopu 8000360pY NpupooHo20 Orkepena « yorua KPpUHUYS» ma OULSTHKU pzbmu Yok e cepeomicmi
Mmicma Kopocmers. 3a pesysemamamu obcmerKkeHHs CMany Manux piuoK ixHi 0cHO8HI npobremu 6y/10
38e0eHO 8 uomupu 2pynu: HU3LKUIL ma Hecmilikuii 0ebim eoou, eempoikauyisi ma 30.MYJIeHHSL,
3apezy1t08aHHsL meuii, Oezpadayis raHouagmig piurxosux 0onauH. Husbke Hano8HeHHs piuoK 800010 ma
it Hecmanuii pigeHb, 06YMO8NEHI CNeUUIKOI0 3MIH KAIMAMYy, NPUPOOHUMU MEXAHIZMAMU AKYMYAAUT,
po3nodiny ma cmoKy 800U, AKMUSHICMIO NPUPOOHUX Oxxepest. ITpobnemu manux piuox moanu 6
nocabumu NPUPOOHi 3anobiKHUKU: 6O0SIOMHO-/ICO8L KOMNIEKCU Ma NPUPOOHL Oxepena b6inst sumoKis
PIMOK, BUCOKA UACTKA JIICOBUX eKOCUCEeM 8EPXHBbOL UACMUHU piuKogoeo baceliny, 30epeieHHs.
3an1agHUX JUCi8 nepulol 3aniagHoi mepacu 8epXHbOL meuii i NPUPOOHUX NPUPYCIO8UX JUCI8 Ui 3aNA8HUX
YK HUIKHBOT meuil, a maKoiK YLniCHICMb NPUPOOHO20 POCAUHHO20 NOKPUBY OLILULOT UACMUHU PIUKO8OT
donuHu. [ns cmabinizayii nooaui 00U 810 NPUPOOHUX OxKepest 00 PiUKU mepumopii ixHb020 8000360py
Mmaroms 6ymu nepemeopeHi Ha 06’ ekmu NPUPOOHO-3ano8ioHo20 ¢hoHdY. Konu dxxepesio 3Haxooumscs 8
MeXKax HaceneHozo NYHKMy, mo OOYLIbHO Hadagamu oMy cmamyc nam’smKu npupoou Micuegozo
3HAUEHHSI, 4 KOJU 3 U020 MEeXKAMU — 2I0POJI02IUHO20 3AKASHUKA.

Knrouoei cnoea: npupooHi oxkepena, piuku, 2i0pos02iuHl 3aKaA3HUKU, 0CeUUA.
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MULTIDISCIPLINARY APPROACH TO THE PROBLEM OF SMALL RIVERS
PROTECTION IN ZHYTOMYR POLISSYA

M. M. Semeniuk, N. S. Demchuk, M. S. Kozyn

The article is devoted to the study of the complex problems of the preservation of small rivers.
Three main aspects of the environmental impact associated with them are considered: disruption of
the water balance, reduction of water quality, and reduction of biotic and landscape diversity in the

river valley. The study aims to characterize the main types of human impact on the small rivers of
Zhytomyr Polissia. To achieve the goal, the following tasks were set: determine the main types of
anthropogenic impact on small rivers of Zhytomyr Polissia; to determine the direct and indirect
consequences of certain types of anthropogenic impact on small rivers of Zhytomyr Polissia; develop
proposals for algorithms for solving the problems of small rivers of Zhytomyr Polissia.

The article is based on the materials of the survey of the ecosystem structure of small rivers of
Zhytomyr Polissia and its southern outskirts. Examples of the conservation plan for the catchment
area of the «Gudyucha krynytsia» natural spring and the section of the Uzh River in the city center of
Korosten are given. According to the results of the survey of the state of small rivers, we will
summarize their main problems into three groups: low and unstable water flow, eutrophication and
siltation, and degradation of river valley landscapes. The low filling of rivers with water and its
unstable level is caused by the specifics of climate changes, natural mechanisms of water
accumulation, distribution, and flow, and the activity of natural sources. Natural safeguards could
weaken the problems of small rivers: swamp-forest complexes and natural springs near the sources
of rivers, a high share of forest ecosystems of the upper part of the river basin, preservation of
floodplain forests of the first floodplain terrace of the upper reaches and natural riparian forests and
floodplain meadows of the lower reaches, as well as the integrity of the natural vegetation cover of
most of the river valley. In order to stabilize the supply of water from natural sources to the river, the
territories of their catchment should be transformed into objects of the nature reserve fund. When
the spring is located within the boundaries of the settlement, it is advisable to grant it the status of a
natural monument of local importance. When it is outside its borders, it should be given the status of
a hydrological reserve.

Keywords: natural springs, rivers, hydrological reserves, habitats.

Becryn TIOPYILIIEHHS AQHAIIA(THOTO Ta

Cepern bGaraTrox rAODAABHUX b6iotTnyHoro pizHoMaHiTTa (BiagBcbka &
rpobaem [OBKiAAd, BHU3HAQYEHUX Xom’ak, 2020). Tlo mepire, piyku
AIOICTBOM, MH He 3HaWIeMo psaKiB, 3MiHCHIOIOTH BOJIOPETYASIIIIIO, gaKa
OPUCBSIYEHUX MaauM piukam (digyx, 3MEHIIyE€ iHTEHCHUBHICTH BUIIAapPOBYBaHHS
2014). bBiapmie roBoOpATH NP0 3MiHHU Ta 3MEHIIlye HeTraTUBHUM BIIAUB Ha
KAaiMaTy, 3a0pyaHEHHS  BOOOMM  Ta raobaabHe motenaiHHg. I[lo apyre, BoHHU
3HUKEHHs  OiOpi3HOMAHITTS. OnHaxk, 3a0e3re4YyoTh TPOMaad Ta BOAHY OioTy
3aTAHMOAIOIOYUCH B aHaais IPiCHOIO BOJOIO i CepenoBUILIEM
dyHKIioOHYyBaHHS 6iocdepu, Mu 6avymumo, icHyBanHd. [lo Tpere, B mOAMHAX PidoK
10 caMe Maai pidyKM MOB’s3aHi i3 ycima POPMYIOTBECH PAPUTETHI BaXKAUBI [Ad
BUIIIEHA3BAHUMHU IPOOAEMaAMH. YCBOTO Giomy €KOCHCTEMHU.

Ha Tepuropii Iloaicca yci mi OrmocepeKOBaHO PiYKHU BIAWBAIOTH Ha
IpobAeMH 3B’s3aHi HAMOIABII BHUpPA3HO i Me30KAIiMaT  perioHy, 1m0 crabiaizye
4iTko (BoxuHcbka & Xomak, 2021). iCHyBaHHS IHIINX €KOCHCTEM, POMIIOYiCTh
HaBkoao HUX 30cepeKyI0ThCs HeraTHUBHI CiABCBKOTOCTIOAaPCEKUX yTiob Ta
BIIAUBH TAODaABHUX 3MiH KaAiMary, 1o KOM(MOPTHI yYMOBU A8 IIPOXKHBAHHA
CIPUYUHSIOTL KcepodpiTusartito [loaices, HaceaeHHd (Makapuyk & Xom’ak, 2021,
3a0pyAHEeHHs BOJAOWM, IIOB’d3aHe i3 2022). Lle, B cBOIO 4Yepry, [O03BOASIE
3HMKEHHAM nebeTy Boau, dKa IIOCTYyIIae BUTpadyaTH MEHIIE €EHEPreTUYHHUX Ta
B piuKM Ta Jgerpajgallid HaBKOAWIIIHIX dinaHCOBUX pecypciB Ha
€KOCHCTEM, ILI0 TarHe 3a  coboro PYHKIIIOHyBaHHS  rpoMaj (€KOHOMid
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OIIaAEHHS], KOH/IWITIOHyBaHHSI,
30epeRKeHHs  JIOPOKHBOTO  IOKPHUTTH,
HOAWB Ta iHII QOPMHU IIiABHIICHHS
BPO2KaMUHOCTI).

PazoM 3 THM, AIOACBEKiI CHIABHOTH
HaNIpaAMYy IIOB’d3aHi i3 (pyHKIlIIOHyBaHHAM
MaAux pidok. [Ipu 1mpomMy, BOHH 3aaBHA
TpaHcOpMyBaAHu IXHi MOAMHH. AroguHa
ceAmaacs BOBXK pidyoK IIle 3 dYaciB
BUHUKHEHHSI IIEPILIOr0 IIpeAcTaBHUKA
pony aromguHH BMiaoi (Homo habilis).
Piuknu craBaAu OCHOBHUMH
TPAHCIIOPTHHUMH  apTepiaMHu  axXX o
nepiony iHagycrpiasizauii (llanpan &
Xom’ak, 2021). KpiMm TOro, BOHH
3a0e3nedyyBasl TIpoMagy  MOHTHOIO i
TEXHIYHOIO BOOIO, iKelo, a 3roIoM i
enepriero (Xom'ar & IlleBumnk, 2016).
OpnHaxk, aKTHBHA €KCIIAyaTallig
AaHAaMIa@TiB, IOB’A3aHUX i3 piykKaMHu, He
AUIIIe TIpU3BeAa [0 MOTipHIIeHHS IX 49K
[Kepeaa HeEOOXimHMX pecypciB, a #
BUKAWKAAA AAQHIMIOTH IHIMTUX HETATUBHUX
ABUII B MOBKiaAl ([yOouHa & YCTUMEHKO,
2008).

Ha CBOTO/IHI, aKTyaAbHUM
3aBIAHHSIM  €KOAOTIB  TEOPeTHUKiB i
OPaKTUKIB € [OCAIXKEHHSI OCHOBHUX
BIIAUBIB AIOAWHU Ha pPiuyKH, HaCAIIKIB

OUX  BIIAUBIB Ta  IIOIIYK  MIASXiB
[IOKpPAIleHHS €KOAOTIYHOI cuTyartii.
MeToro JOCALIKEHHS €

XapaKTEePUCTHUKA OCHOBHUX THIIIB BIIAUBY
AIOAVHY Ha Maai piuku 2KHTOMHPCBKOTO
IToaiccs.

[as  OOCATHEHHS  MeTH  OyAH
IIOCTABA€HI TakKi 3aBAaHHA: BHU3HAYUTHU
OCHOBHI THUIIM aHTPOIIOI€HHOT'O BIIAUBY
Ha Maai piukm 2Kuromupcekoro Iloaiccs;
BCTAHOBUTH IIpsIMi Ta oIIocepeaKoBaHi
HaCALIKHU BH3HA4YEHUX THUIIIB
AHTPOIIOTEHHOTO BIIAMBY Ha Maai pidKH
Kuromupcekoro Iloaiccs;  po3pobutu
IIPOIIO3HULIii 00 aATOPHUTMIB BUPIllIEHHI
mpobaeM Maaux pidok 2KHUTOMHPCHKOIO
IToaiccs.

MarTepiaa i meTonn

MaTtepianamu JOOCALI>KEHHS €
CTaHOApPTHI TreobOTaHIYHI OIHCH, SKi
30epiratoTbcst B ANAabopatopii «Teopii

eKocucteM» 2JKUTOMHUPCHKOTO AEP>KAaBHOTO
yHiBepcuteTy imeni IBama @Ppanka.
Onucu 3pobAeHi Ha TepuTopii
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XKuromupcekoro  Iloaicca Ta  #oro
HiBAEHHUX OKOAUIISIX B nepioxn i3 2004 mo
2022 poru (IIrumarok & Xom’ak, 2017).
JocaigkeHHs IIPOBOIUAUCH 3a
CTaHAAPTHUMH ITIOABOBUMH (MapIIpPyTHO-
eKCHeUIIHHUMH Ta CTalioHapHUMM) i
KaMepaAbHUMH  MeTOHaMH. PocamHHI
yIrpyHoBaHHsS KAacuQiKyBaAucs dYepes
00pOOKYy CcTaHmZAPTHUX Te000TaHIYHUX
OIIMCIB 32  OOMNOMOTOIO  ITporpaMu
TURBOVEG for Windows (Hennekens,
2009; Hinyx, 2012). Oceauna
BU3HAYAAHUCH 3a IXHIMH aBTOTPO(PHHUMU
6aokaMu 3a Kaacudikariieio Bpayn-
Baanke (Westhoff & Maarel, 1973) 3rigHo
i3 HamioHaarHHUM KaTasoroMm 06ioToIIiB
Ykpainu ([dybuna Ta iH., 2019; Davies &
Moss, 2004).

o miepeaiky papureTHHX GiocucTem

BITHOCHMO Ti, 1110 3aHeceHi 110
MIXKHApPOAHUX (32 yMOBH patudikari
Ykpainoro IIEeBHUX Mi>KHaPOIHUX
30060B’a3aHBb), HallilOHaABHUX Ta
PerioHaABHUX OXOPOHHUX CIIMCKIiB
(Kareropii..., 2017). o  mnepeaikiB

papuTeTHUX OiocucTeM MiXKHapPOMHOTO
3HAQUEHHd HaAeXaTb YEepBOHUM CIIHCOK
MCOII, €BponeicrKUi YepBoHUH
CIIHCOK, JIOAATKU Ta pe3oarolii BepHchKkoi
KOHBeHIIi, 70 HallioHaABHUX — YepBoHa
KHUTra YKpaiHH (B OcCTaHHI¥ penmaxkiiii
3rifHo i3 Haka3oM MiHicTepcTBa 3axHCTy
IOOBKIiAAS ~Ta  TIPUPOOHUX  PECYPCiB
Ykpainu Nelll Big 15 arotoro 2021 poky)
Ta 3eaeHa KHUTa YKpaiHu (3rigHo i3
noctra”HoBo Kabinery MiHicTpiB Ykpainu

Bim 29 cepnua 2002 p. N 1286).
PerioHaaAbHUM  CIIHCKOM  papUTETHHX
BUIB € IE€pPeAiK pPEerioHaAbHO PiAKICHUX
BU/IB 3aTBepAKEeHUH pimeHHSIM
XKutomupcbkoi obaacHoi paznm Bim No
1162 Big 08.09.2010 Ta Ne 1460 Bix
19.03.15 (YepBoHa kHura..., 2009).

PesyasTaTH

Ba  pesyabraTaMu = OOCTEKEHHS
CTaHy MaAHUX PpIidYOK MH  MO3KEMO

BHOKPEMUTH KiAbKa OCHOBHHX HIPo0AEM
(eunk & Xom’ak, 2017; Ilinkaypa &
Xom’ar, 2021; Capreaic Ta iun., 2019;
Tumuenko & Xom’ak, 2019). Ix moxkna
3BECTH B TPU OCHOBHI I'PyIIH: HU3BKHH Ta
HecTiMkuk nebiT Bomu, eBTpodikarllisa Ta



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

3aMyA€HHS, JAerpafaniga asagamadTiB
PIYKOBHUX JOAUH.
[Tpobaemu HU3BKOT0 nebery

obyMoBA€Hi crenmgikow 3MiH Kaimary,
OPUPOOHUMH MeXaHi3MaMU aKyMVASILIi,
po3momiay Ta CTOKYy BOAW, aKTUBHICTIO
npuponHux mxrepea (Ko3mn & Xom'dk,
2021). CyuacHi 3MiHH KAIMaTy [OyKe
YMOBHO MOXKHa HAa3WBaTH «TAOOAABHUM
norenaigHaM». Tak, cBiTOBa TeMIlepaTypa
Tporiochepr PoCTe, ase He BOHA 3aBIa€
HaMOIABIIIOL IIIKOIH. 3pocraHHga
TeMIIepaTypH IiABUIILYE BHUIIAPOBYBaHHH,
py¥Hy€ CHIrOBHH IIOKPHB, PO3TOIIAIOE
ABOJIOBHKH. YCe I1e IIPHUCKOPIOE KPYTroo0oir

BOoAU B  IIpupondi, 30iabmiyroum i
IIPUCYTHICTE B arMocgepi. OcCKiaAbKHU
BOo/AsgHA Iapa € [JOCHUTb CHABHUM
IIapHUKOBUM TIa30M, TO MH MaeMo
3aMKHEHE KOAO — IIOTEIIAiHHS 30iAbIIIye
KIABKICTH TIapH, a KIABKICTE IapH
30iABIIyE TIOTETIAIHHA. ITocuaroe
IpobAeMy HEPIBHOMIPHICTh BUIIaaHHH
orlaiB. TobTto 3aMicTh TIOMipHOTO

po3moaiAy KiABKOCTI BOAOTH, II10 ITafia€e Ha
IIOBEPXHIO 3€MAi, MM MAa€eMO IIOCYIIAWBI
ce30HH 1 KaracTpodiuHi 3amBHU. Tarum
4YUHOM BOJla PYMHYy€E I'PYHTOBHU IIOKPHUB,

ITOCHAIOIOYH 3aMyA€HHH Ta
eBTpoiKallifo, He BCTUTA€ HACUTHUTHU
I'PYHTOBI HUXKHI TOPU30HTHU Ta

3a0e3rmeYynuTy CTIHKUA piBeHb BOAU B
piukax. Lli karacTpodiyHi sgBHUIIlIA MOTAU
6 mnocaabutTu HNpUpPOAHiI 3am0bIKHUKH,
OiABLIICTE  9KHX  3pPyHHOBaHO abo
nerpanoBaHo (puHkoBcrka & XoMgk,
2020). Moma #me mnpo 0OO0AOTHO-AICOBI
KOMIIAEKCH Ta MHPUPOAHI [Kepesa 0Oiag
BUTOKIB pPidOK, BHCOKa YacTKa AiCOBHX
€KOCHCTEM BEPXHBOI YACTHHH PIiYKOBOIO
OaceiiHy, 30epezKeHHS 3allAaBHHUX AiCiB
IepIIoi 3arAaBHOI TepacH BEPXHBOI Tedil
1 [pUPOOHUX MPHUPYCAOBHX AiCiB H
3allAaBHUX AYK HUMXKHBOI Te€dii, a Takox

ITiAICHOCTI IPUPOIHOTO POCAMHHOTO
IIOKPUBY OiABIIOI YACTHUHU  PIiIKOBOL
JOAVHH.

3HayHy poAb B piBHOMiIpHOMY Ta
AKICHOMY HAaIlOBHEHHiI PpPIi4YOK BOIOIO
BimirpairoTh mOpuUponHi mKepesa. Cawme

BOHH pa3oM i3 60A0TaMHU iXHBOTO BEPXiB’d
OOJAI0Th pidlli BoAy HaAWBUIIOI SKOCTI
(Mukyaina & Xom’sk, 2021). Amxe, Ta
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BOJa, 9Ka CTiKa€e IMOBEPXHEIO ITiCASI OB
abo i3 TaAMM CHIroM, IIOJAETHCH
HEPEeryAdSpHO Ta Hece B C0O0i BEAUKY
KIABKICTb MiHEpPAABPHHUX 4YacCTO4YOK, III0
CIIPUYUHSIOTH 3a0pyaHEHHS Ta
eBTpodiKaIiiro. dyHKITIOHyBaHHA
[JKepeaa Ta dKICTb BOAM B HBOMY
3aA€XKHUTb  Big  TphoxX dakTopiB -
reOAOTIYHOI CTPYKTYpPH TEPHUTOPIi,
XapaKTEPUCTUKH aTMOC(EpHUX OIaaiB
Ta TIIPUPOAHUX KOMIIAEKCIB TepuTOopii
Bo/0360py. CBOIMHM NPSIMHUMHU OiIMU MU
HE 3MOXKEMO BIIAUHYTH Ha  TOHKY
T€O0AOTIYHY CTPYKTYPY UM Ha O0COOAMBOCTI
aTMoC(epHHUX ONaaiB, OJJHAK MH MOXKEMO
30eperTy IIPUPOAHI KOMIIAEKCH TePUTOPil
BO/10300py. Y 3B’3KYy i3 IIMM OiABIIICTD
TaKHUX TepUTOPiH MaloTh OyTu
IIEPEeTBOPEHI Ha O0’€KTH HIPUPOIHO-
3amoBigHOrO (QoHAY (XoM’dk Ta iH.,
2022). Koam mKepeao 3HaxXOAUTBCA B
MeKax HaCeA€HOIo IIYHKTY, TO OLIiABHO
HazmaBaTH  HoMy  craTyc  HOaM’dTKU
IIPUPOAM MiCIIEBOTO 3HAYEHHS, a KOAU 3a
Hroro MexKaMHU - TiAPOAOTIYHOTO
3aKas3HHUKa.

BizpMeMO [ad HOpUKAQLY [IXKEPEAO
«yorouya KpUHUIS» po3TallloBaHe Ha
zeMaax OBpylBKOi MicbKOi 00’emHaHOl
TepUTOpiarbHOI TpoMay.
[IpencraBHUKaAMH MICLIEBOI TpoMaau 3a
TiATPUMKU BOAOHTEPCBHKOI rpymnu
«Xpanureai Iloaiccsy, 2KuToMHPCHKOIO
IOEepKaBHOT'O YHiBepcuteTy imeHi IBana
dpanka Ta npoekry «[loaicca — mguka
npupona 6e3 KOpAOHIB» OyAO BHUCAOBAEHO
ijer0 IIpOo CTBOPEHHS Ha TepUTOpPil Horo

BO10300py 00’eKTy IPUPOIHO-
3anoBigHOTO  (POHIY. IIpoekToBaHUM
rigpoAorigyHUH 3aKa3HUK MiCIIeBOTO
3Ha4YEHHS «ynoroua KPUHHULIS
3HaxXooUuThCcd B Mexkax OBpyLIBPKOi MiCBKOI
o0’emHaHOI  TepuTOpiaabHOI  rpomaau

(panime Teputopia OBPYILIEKOTO paiioHy)
2KurToMHupchKoi obaacti 3a 2 KM Ha IiBHIY
Bif ceaa [Tokaais. 3aka3HUK
po3TaliroBaHUM B BEPXHIM YacTHHI AiBOI
nputoku piuku lloaoxadiBku. 3arasbHa
aoIAa IIPOEKTOBAHOTO 3aka3HuKa
CTaHOBUTH 6AM3BKO 20 ra.

Tepuropisa po3rairoBaHa Ha
HiBHIYHUX FeOAOTIYHUX CTPYKTypax
Ykpaincekoro KPUCTAAIIHOTO IyTa.
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F'eomopdoaorigyHOIO OCHOBOIO €
OBpyLIBKUHI rpabeH, BCI mopoau
BIIHOCATHCH ha o) OBpyubKoi
BYAKaHOT'€HHO-0CaI0BO1 cepii i
PO3aiAgIOTHCS Ha IBi CBiTHU:

BYAKQHOT'€HHY — 30paHBbKiBCBKY i 0CamoBy
— TOAKQYeBCBHKY. ByakaHoreHHO-0CamoBi
IIOPOOM A€XKaThb Ha Inapi rabpo-miabasis
3BHU3AAb-3aA€CBKOI  gaiku. B ocHOBI
po3pidy 30paHBKIBCHKOI CBITH 3aAdTaloTh
MAaAOIIOTY>KHI KBaplOBi IIIIAHUKH, a
TaKOXK MiHIEAB-KaM STHi 0azaabTH,
niabasu. Hamg HUMH 3HaAXOOAThCS YOPHI
diaiToBi  caaHIi Ta  GypoBaro-cipi
MIIMAHUKYA [OTYXKHICTIO Aech Oiag 10 m.
[Ile Bume 3aadrarTh ITHIMOPUTOBI
IIOPOAH. OcamoBi mopoou — 1€
Me30KaMHO30HMChKI BIOKAQIEeHHS
(kBapIUTO-MIIIAHUKN 3 IIpoIIapKaMHU
mmipodiaiToBux CAQHIIIB). [pyuTu
OEPHOBO-TIA30AUCTI  cymimaHi  caabo
Kam’'gHucti. Ha 6Giapmmocti TepuTopii
IIE€PE3BOAOKEHI i3 HE3HaYHUMU
TOP(POBUMH BiJKAQIEHHSIMU.

Peared cchopmoBaHO pyxamu
0AOKiB, gKi yTBOpPHOIOTH OBpPYyLBKUH
rpabeH Ta epozidiHuMu Oponecamu. lle
po3uieanHa  MiXK = [OiABUIIEHHAM  Ha
miBHOYi (ypouumie Babuna ropa, 220 wm.
H.p.M.) Ta OediMeHHHM mnaropbomM MixK
ceaamu Haropauu i IlokaaiB (220 M.
H.p.M.). PosmeamHa wMix OaokaMu y
BUTASl JOAMHU HIMPUHOIO Bixg 1 KM Ha
OiBHIYHOMY 3axXoli MO0 2 KM Ha
niBgeHHoMy cxoxni. Ilepeman BucoT B
pailioHi 3akKa3HUKa KOAUBaeThbcsl Bizm 190
no 182 m. H.p.M (8 merpiB). Ekcriosurtia
repeBaxkHO IiBaeHHa (mo 10°), 3pimka
HiBAEeHHO-CXiAHAa (Io S5°).

LHenTpasbHUM 00’¢KTOM 3aKa3HUKA
€ mxepenao «I'yoroua kpuHuiig». Boma B
HBOMY BHCOKOI €KOCTi, IpHEMHa Ha
cMak, 06e3 crermudivHOro 3amnaxy 4u
IpucMaky, mnposopa. [ebitr 6iaa 0,8
m3/ron. Tepuropia Bomo3bopy S KM2 B
MeXKax  BHIIEONHCAHOi  JAoAMHHU. I3
pKepeaa IIOYUHAETHCH Oe3imeHHe
I2KEPEAO, SIKE € AIBOIO IPHUTOKOIO PIidKH

[Toroxa4diBKH. Ha magaxy  crpymMka
nobynoBaHa rpebags Ta cOPMOBAHO
CTaBOK, SKUY Bizmirpae poab
IIPOTHUIIOKEXKHOL BOJONMH. Piuka

[ToanoxauiBKa IMOYHMHAETHCA Ha IiBAEHHIH
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OKOAMIII ceaa OaeHni, npoTikae
TEPUTOPIEI0 KPSXKY 3 KM 1 BIIaJa€ B PiuKy
3BoHKA B ceai [leBOIINH.

Oceauilia HaaexXaTh 00 TPHOX THUIIIB:
AicoBa, Ay4dHa Ta npubepexkHa. Hamm
OyAO OIIMCAHO POCAWHHI yrpyIIOBaHHS,
SKi HaaexkaTb 00 13 KaaciB, 16 nopgaakis,
20 como3iB, 26 acoiiailii Ta OALHOIO
6e3paHroBOro yrpyroBaHHS BiIIOBiIHOIO
piBHS. CuHTakCcoOHOMIYHA cxema
POCAMHHOCTI Ma€ TaKWi BUTAS:

Potamogetea Klika in Klika et Novak

1941:  Potamogetalia  Koch 1926:
Nymphaeion albae Oberd 1957:
Numpharo lutei-Nymphaetum albae

Tomasz 1977, Potameto-Nupharetum lutei
Mull. et Gors 1960, Potamogion Libberd
1931: Potametum natantis Hild 1959.
Phragmiti-Magnocaricetea Klika in
Klika et Novak 1941: Phragmitetalia Koch

1926: Phragmition Koch 1926:
Phragmitetum australis Savic 1926,
Glycerietum maximae Nowinski 1930

corr. Sumberova, Chytry et Danihelka in
Chytry 2011.

Oxycocco-Sphagnetea  Br.-Bl. et
Tuxen ex Westhoff et Paschier 1946:
Sphagnetalia medii Kastner & Flossner
1933: Sphagnion medii Kastner and
Flossner 1933: Ledo-Pinetum R.Tx 1925.

Molinio-Arrhenatheretea R.Tx 1937:

Galietalia veri Mirk. et Naum. 1986:
Agrostion  vinealis Sipaylova, Mirk.,
Shelyag et V.Sl. 1985: Koelerio-

Agrostietum vinealis (Sipaylova et al.
1985) Shelyag et al. 1987, Agrostio
vinealis-Calamagrostietum epigeioris
(Shelyag et al., 1981) Shelyag, V.Sl et

Sipaylova 1985; Arrhenatheretalia
elatioris Tuxen 1931: Arrhenatherion
elatioris Luquet 1926: Anthoxantho

odorati-Agrostietum tenuis Sillinger 1933;
Molinetalia Koch. 1926: Mentho
longifoliae-Juncion inflexi T. Muller et
Gors ex de Foucault 2009: Juncetum
effusi (Pauca, 1941) So6 1947, Junco
effusi-Molinietum caeruleae Tlixen 1954;
Calthion palustris R.Tx 1937: Scirpetum
sylvatici Ralski 1931.

Calluno-Ulicetea Br.-Bl. et Tixen ex
Klika et Hada¢ 1944: Vaccinio myrtilli-
Genistetalia  pilosae Schubert ex
Passarge 1964: Calluno-Genistion pilosae
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P. Duvigneaud 1945: com. Calluna
vulgaris.
Nardetea strictae Rivas Goday et

Borja Carbonell in Rivas Goday et Mayor

Lopez.1966: Nardetalia Preis. 1950:

Violion caninae Schwckerath 1944:

Calluno-Nardetum Hrync 1959.
Sedo-Scleranthetetea Br.-Bl. 1955:

Alysso alyssoidis-Sedetalia albi Moravec
1967: Alysso alyssoidis-Sedion
Oberdorfer et Muller in Mtuller 1961:
Sedo acri-Dianthetum hypanicii nova,
Sedo-Scleranthetalia Br.-Bl. 1955:
Hyperico perforati-Scleranthion perennis
Moravec  1967: Thymo  pulegioidis-
Sedetum sexangularis Didukh et Kontar
1998.

Epilobietea  angustifolii Tx. et
Preising ex von Rochow 1951: Galeopsio-
Senecionetalia sylvatici Passarge 1981:
Epilobion angustifolii Oberd. 1957: Rubo-
Chamaenerietum angustifolii Hadac et al.
1969, Rubetum idaei Gams 1927,
Calamagrostietum epigii Juraszek 1928.

Robinietea Jurco ex Hadac et
Sofron 1980: Sambucetalia racemosae
Oberd. ex Doing 1962: Sambuco-Salicion
capreae Tx. et Neum et Oberd.1957:
Salicetum capreae Schreier 1955.

Vaccinio-Piceetea Br.-Bl. in Br.-Bl
et al. 1939. Pinetalia sylvestris
Oberdorfer 1957: Dicrano-Pinion (Libbert,
1933) Matuszkiewicz 1962: Cladonio-
Pinetum Juraszek 1927, Dicrano-Pinetum
Preising et Knapp ex Oberdorfer 1957,
Molinio-Pinetum W.Mat et J.Mat 1973.

Quercetea robori-petraeae Br.-Bl. et
Tuxen ex Oberdorfer 1957: Quercetalia
roboris R.Tx 1931: Pino-Quercion Medw.-

Korn. 1959: Querco roboris-Pinetum
(W.Mat., 1981) J.Mat. 1988; Quercion
robori-petraeae Malcuit 1929:
Calamagrostio  arundinacea-Quercetum

petraea (Hartmann, 1934) Scan et. Pass.
1959.

Alnetea glutinosae Br.-Bl. et Tuxen
ex Westhoff, Dijk et al. 1946: Alnetalia
glutinosae R.Tx 1937: Alnion glutinosae
Malcuit 1929: Sphagno  squarrosi-
Alnetum Sol.-Gorn (1975) 1987.

Franguletea Doing ex Westhoff in
Westhoff et Den Held 1969: Salicetalia
auritae Doing 1962: Salicion cinereae
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Th.Mull et Gors ex Pass 1961: Salicetum
pentandro-cinereae Pass 1961, Betulo-
Salicetum repentis Oberd. 1964.

dnropa i dayHa € THUIIOBOK 1A

BHIIIEOTUCAHUX diToreHO3iB.
YrpynoBaHHa paHepodiTiB mpeacTaBaeHi
MOAOAVMMH  AicaMH 1 4YarapHHKaMH

OAmK4Ye [0 [aHa [OAWHH, e IIPOTIKae
CTPYMOK [0 II€PECTUTAHX Ha ITiBHIYHOMY
3axomi 3aka3HUKA.

Bemai  3akaszHmka  30eb6iABIIIOTO
HaaexkaTtb «/JI1 CaoBeY4aHCBKUI AICTOCII».
Ile xBapraau 84 (B. 42-44, 48-53, 54
(gactkoBO), 535) i 87 (B. 2-4, 7, 10)
Haropsaucvkoro aicHumnrBa. 3axigHa i
HiBHIYHO-3aXigHa JacTHUHA
POTHUIIOKEIKHOTO HanreXkaTb
Ospyuskiit OMTT.

Tepuropia

CTaBKa

3aKa3HUKA
XapaKTePHU3YETHCI BHCOKHM
ditorleHOTHYHUM  pidHOMaHiTTaM. Tyt
onmcaHo 13 KaaciB, 16 mnopsakis, 20
coro3iB Ta 26 acomianiii Ta onHE
6e3paHroBe yrpynoBaHHS BiAIOBiIHOIO
piBHS.

I3 HUX OO0 papUTETHUX CIHUCKIB 4
pe3oarortii BepHcpkoi KOHBEHITI{
HaaeXaTb: 3apoCTi KpPyHHHUX  OCOK
repeBazkHO 0e3 3actoro Bomu (D5.2 Beds
of large sedges normally without
freestanding water); YrpynoBansa Nardus
stricta (E1.71 Nardus stricta swards);
PiBHUHHI Ta HU3BKOTIPHiI CIHOKOCHI AYKHU
(E2.2 Low and medium altitude hay
meadows); Mokpi a6o Boaori eBTpodHi i
me3oTpopHi Aykm (E3.4 Moist or wet
eutropic and mesotrophic grassland);

Cyxi nycrumna (F4.2 Dry heaths);
[IpupiukoBi yarapHuku (F9.1 Riverine
scrub); 3aboaodeHi BIABXOBiI aAicH Ha

Hekucaomy Topgi (G1.41 Alnus swamp
woods not on acid peat), AummodiabHi

Aicu 3 powmiHyBaHHaM Quercus (G1.8
Acidophilous Quercusdominated
woodland).

Cepen papuUTETHUX BHIOIB  CAifg
BiJ3HAYUTH OOHY i3 HaHOIABIINX B
LHesnTpasbHOMY IMoaicci IOTIYASITIH
Lycopodium  annotinum L.  Cepen
piakicHuUX [ITaxiB CIIOCTEpPIraeThbcs
Dryocopus martius L. (Bepucbka

KoHBeHIiga Ta [JupektuBa €C mIpo 3axXUcT
OUKUX TITaxiB).
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OOroeopeHHs

ITpuponHO-pecypcHUN IIOTEHIIIaA
TepUTOpii, IIPOIIOHOBAHOI [0 3aIlOBiIaHHS
Ta CTBOPEHHS 3allOBiIHUKa HEBHCOKHUH 3
IO3UIIil TOCIOAAPCHKOTO BHKOPHCTAHHA.
Tepuropia Mae HEBEAUKY LIHHICTb 3 TOYKHU
30py CIABCBKOIO TOCIIoAApPCTBa. 3 MO3UILIii
IHTEPECIB  AICOIIPOMHUCAOBOTO KOMIIAEKCY
AicoBi MaCHUBHU 371e6iABIIIOTO
MaAOIIPUBAOAMBI 4Yepe3 HHU3BKHHE OOHIiTeT
HacaKeHb 3a00A0YEeHUX MIATHOK. Biabmry
I[IHHICTH MaroTh AUIIIE ITATHKH
CEepPEeIHBOCTUTAOTO Aicy, B 0OesmocepenHitt
OAM3BKOCTI [0 [KepeAaa Ta peKpealitiHoi
30HK TIopy4Y i3 HuUM. Paszom i3 TuMm
TEepUTOPid Mae BUCOKHUM IIOTEHIlian depes

HaaHHS €KOCHCTEMHUX IIOCAYT.
LeHTpaabHUM OO’€KTOM 3aKa3HUKA €
KPHUHUIE Ha ONHOMY i3 IIPHUPOAHUX

mxepeA. BoHa Mae comiaabHO-€KOHOMIYHE
3HAYEHHS K peKpealliiHui i cakpasbHHUHI
o6’ekT. I3 Hero moB’a3aHO GaraTo MiCIEeBUX
A€TEHZ] Ta IIOBIip a TakKoXK PEeAIrMHNUX
pUTyaaiB.

o nepeaiky BUAIB AiIABHOCTI, 1110
IIPOIIOHYETHCS 3a00POHUTH a00 OOMEKHUTH,
BXOSTh!

¢ OymiBHUIITBO OyZiBeAb Ta CIIOPYL,
0PI, TPYyOOIIPOBOIIB, AlHIH
eAeKTpoIiepenad, IMIPOBEAEHHS BCiX BHIIB
3eMASTHUX POOIT, ¥ TOMY YHCAI i IIpoKAaIKa
BCiX BHUIB iHXKE€HEpPHUX KOMYHIiKaIli;

¢ BI/1I00yBaHHS KOPUCHHUX KOIIAAWH;

® BUKOPUCTAHHS
3BYKOBIITBOPIOBAABHOL
My3W4HHUX IHCTPYMEHTIB;

® [IPOBENEHHSI BCiX BHUIIB MaCOBHUX
3axomiB (OKpiM OiOTeXHIYHUX 3aXO[iB,
IpubHpaHHd TepUTOpil 3aKa3HUKA Ta iH.),
y TOMy YHUCAI CIIOPTUBHUX Ta BiMCBKOBO-
CIIOPTUBHUX (OpPi€HTYBaHHA Ha MiCLIEBOCTI,
BOEHI30BaHi irpu, mef#HTOO0A Ta iH.);

®BHECEHHS B IPYHT MiHEepaAbHUX
I00pUB,;

® 3aCMidYeHHsI TEPUTOpPii MoOyTOBHMHU
Ta IIPOMHCAOBUMH BHKHUIAMH Ta CMITTM;

® IHIITII BUAM OiSIABHOCTI, III0 MOXKYTb
IIPU3BECTH [0 TIIOPYLIEHHS IIPHUPOIHUX
KOMIIAEKCIB, BTpaTu HayKoOBOI  Ta
IPUPOJOOXOPOHHOT LiHHOCT
OXOPOHIOBAHUX Ha TEPUTOPil KOMIIAEKCHOI
IaM SITKHU [IPUPOAU IPUPOAHUX O0’EKTIB.

TEXHIKH Ta
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® OpaHKa 3€EMEAB;

® TIOAIOBaHHH, PO3AIKYBaHHS,
3HUIIIEHHd, BiaOB (30ip) TBapuH (Ha BCix
CTaliIX  PO3BUTKY), PO30peHHs — Ta
py¥HYyBaHHA  THi3Zm, Hip 1  iHmWHMX

IIOMENIKaHb TBAPUH a TAaKOXK IIOPYIIEHHS
YMOB MEIITKaHHS TBapHH;

® 3HUIIIEHHS OXOPOHHUX 3HaKiB Ta
iHpOopMAaIliTHHUX aHIIIAATIB;

e IIOpPYIIIEHHS I'PYHTOBOI'O ITIOKPHUBY.

Pazom i3 THM, peKOMEHIOBaHO
BUKOPHCTAHHA TEPUTOPii 3aKa3HHUKA B
O3[I0POBYMX, peKpeallifHuX Ta OCBITHBHO-
BHUXOBHUX ITiASIX.

BuinieHaBeieHe [MKE€pPEAO € OOHUM i3
coTeHb OO’€KTIB, $Ki pO3TAIllOBaHi Ha
TepuTopii 2KutoMupchKOro IMToaicca
(ITatpon i Xom’ak, 2021). Hanpukaang min
qac obcreskeHHs JacTHHH CAOBEYaHCBHKO-
OBpYILIBKOTO KpsDKy OyAao BusgBA€HO 24
00AaQIITOBAHUX  MPUPOOHHUX  JKEpeAad
(raba. 1) (Xom’sak, 2022).

[Ile opa”iclo i3  BHUIIlEHA3BAHUX
npobaeM €  30epeKeHHd  KOMIIACKCY
IIPUPOOHUX €KOCHUCTEM [JOOAWH  PIidOK.
BizeMeMoO gas IpHUKAaLy AOAWHY PidKH YK
B cepenmicti Kopocrens. Tepuropia
IpeacTaBA€Ha THUIIOBUMH 1A [loaiccsa
YITPyIIOBaHHAMH (AOPH 1 POCAMHHOCTI.
Cepen BHIIB POCAVH IlepeBazKaloTb Lemna
minor L., Salvinia natans (L.) All., Nuphar
lutea (L.) Smith, Ceratophyllum demersum
L., Elodea canadensis Michx., Phragmites
australis (Cav.,) Trin., ex Steud., Typha
latifolia L., Glyceria maxima (C., Hartm.,)
Holmb., Iris pseudacorus L., Sparganium
emersum Rehm. Ta iammMu. PocanHu
hPOpMyIOTh IEPEBaKHO TaKi YIPyIIOBaHHS:
Lemnetum minoris Th.Mull. et Gors 1960,
Lemno minoris-Salvinietum natantis
(Slavni¢ 1956) Korneck 1959, Numpharo

lutei-Nymphaetum albae Tomasz 1977,
Ceratophylletum  demersi So6 1928,
Elodeetum canadensis Eggler 1933,
Typhetum latifoliae Soo 1928,
Phragmitetum australis Schmale 1939,
Glycerietum  maximae Hueck 1931,

Scirpetum lacustris (Allorge 1922) Chouard
1924, Iridetum pseudocaori Eggler 1933,
Sagitario-Sparganietum emersi R Tx 1953,
Sparganietum emersi Roli 1938.
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Tabanng 1.
Burdar i3 kataasory npuponaux mxepea CaoBeuaHCbK0-OBPYIILKOTO KPSIKY
Hatibavzkuamii
No HaCeAeCHUU e .
3/ | BaacHa Ha3zBa | myHKT (OTT), Koopaunaru yHaCHHH CTaH’..peKOMeHﬂauH
LIO0 MOAABIIO] eKCIIAyaTallii
I PO3IOPATHUK
3eMAi
1 laeBuun 51.402952, Bopna Bucokoi gakocti. Hakpurra
(OBpyuBbKa 28.659966 BincyTHe. BuMmarae HaaekHOTro
MOTT) obAalITyBaHHS.
2 IIaeTena IToroxauiB 51.379463, Bozna 3acToroerbcs dyepes
KPHUHHUILISA (OBpyLBKa 28.596421 KOAMBAaHH4 PiBHS 1 HIPUINIMHEHHH
MOTT) CTOKY B APYTY IIOAOBUHY AiTa.
Haxkpurra BincyrHe. Bumarae
HAAEIKHOIO 00AaIITYBaHHS.
3 [ToroxauiB 51.375645, Bona nomipHoi skocti. Hakpurta
(OBpyLBKa 28.602851 Ta Oropozka IoTPedyIoTh
MOTT) HEe3HAYHOT'O0 PEMOHTY.
4 I'ynroua [TokaaiB 51.382617, Boga BHCOKOI AKOCTi. 3HAXOMUTHCS
KPHUHHUILI (OBpyuBbKa 28.578018 B LIEHTP1 peKpealifiHoi 30HU.
MOTT)
5 Kpunuug B IToroxauiB 51.2245857, | Boma BHCOKOI gKocTi. Mae BUCOKHUH
[MMuxoBi (OBpyLBKa 28.3547310 piBEeHBb HAATOYCTPOIO.
MOTT)
6 JliBomux 51.414339, Bomna Bucokoi sskocTi i3
(OBpyubKa 28.579483 CreruPivyHUM KHUCAYBATUM
MOTT) IIpUCMaKOM. 3aKpUTE AKEPEAO i3
OKPEMHM BOAOBiABEAECHHSIM.
7 MarTBiiBCBKAa I[TokaaiB 51.3650109, Boga Bucokoi gkocTi. Mae BUCOKUH
KPHUHHULSA (OBpyLBKa 28.571260 piBEeHBb HAATOYCTPOIO.
MOTT)
8 MaamHOBUM [TokaniB 51.386825, Bona Han3zBuyaiiHO BHCOKOI SIKOCTi.
MOX (OBpyubKa 28.531243 Mae BHCOKUIT piBeHBb 0AAaroyCTpoIo
MOTT) 3HaxoouThCs Ha TepUTopii ae
npucytHi Buau i3 HKY Ta
IepeBakaloTh OCEAUIIA i3
pe3oatortii 4 BepHCbKOi KOHBEHIT].
PekomeH0BaHO CTBOPEHHS
3akas3Huka «<MaanHoBHI Mox».
9 CryriBuiuHa 51.383718, Boga Bucokoi skocti. Mae
(OBpyLBKa 28.487358 [OCTaTHIN piBeHb 6HAArOyCTPOIO.
MOTT) Micrie3HaxoAKEeHHS PKEPEA
He3Ha4He.
10 Kpununga CopoxkorneHb 51.320543, Bona nomipnoi gkocti. Mae
Panyuskoro (CaroBeyaHCBHK 28.476421 BHCOKHUH piBeHb 0AaroycTporo.
a COTI) [HTerpoBaHa B peKpealliiiHy 30HYy
Ta €KOAOTIYHY CTEXKKY.
11 | Copoxkonierchk | CopoKoIleHb 51.334880, | Boma Haag3zBuU4aitHO BUCOKOI IKOCTI.
Ka KpuHuudka | (CAoBedaHCBHK 28.490160 Mae BUCOKUI piBeHBb 6AATOYCTPOIO.
a COTI) [HTerpoBaHa B peKpealliiiHy 30HYy
Ta eKOAOTIYHY CTeXKKy. Mae Ha
TEPUTOPii KyAbTOBI CHOPYIH.
76
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ITponoBxenHs Tadaui 1

Haiibavkanii
No HaCeAeCHUU C .
3/ | Baacna Ha3pa | nyHkT (OTT), | Koopaunaru YTACHIH CTaH, PeROMCHAATLI
LIIO0 MMOAABIIO] eKCIIAyaTallii
I PO3IOPATHUK
3eMAi
12 Crapi 51.312092, | Boma Haa3BU4YaliHO BUCOKOI IKOCTI.
Beaimnuku 28.442661 Mae BUCOKU piBeHb 6AATOYCTPOIO.
(CaoBegyaHCBK
a COTT)
13 l'orgyaposa Crapi 51.302315, Boma Bucokoi gakocti. Mae
KPUHUII Beaimnuku 28.416769 [OOCTaTHIH piBeHb 6HAATOYCTPOIO.
(CaoBeuaHCBK
a COTI)
14 Kam’aanuii YepeBku 51.2954309, Bopma nomipHoi skocTi. [ToTpedye
opin (CaroBeyaHCBHK 28.381096 6aaroycTporo.
a COTI)
15 AUCTBUH 51.273319, Bona Hu3bKOi gKocCTi. [loMipHUH
(CaoBeuaHCBK 28.302965 piBenn 6aaroyctporo. ITorpebye
a COTI) OYHCTKH.
16 AUCTBUH 51.286595, Boma HM3BKOI SKOCTi. HU3bKUH
(CaroBeyaHCBHK 28.292222 piBeHBb O6aaroycTporo. ITorpebye
a COTI) 6AaroyCcTpoIo.
17 AUCTBUH 51.323624, Bona nowmiproi gskocti. Mae
(CaoBeuyaHCBK 28.346951 BHCOKHI piBEHb OAATOyCTPOIO.
a COTI) [HTerpoBaHa B peKpealliiiny 30HY.
18 Fopoauiie Foponenb 51.371381, Bona nyske Bucokoi skocTi. Mae
(CaroBeyaHCBHK 28.263831 BHCOKHUH piBeHBb 0AaroycTporo.
a COTI) [HTerpoBaHa B peKpealliiiny 30HY.
19 Foponens 51.374611, Bopna Bucokoi gkocti. Mae
(CaoBeuaHCBK 28.250861 [OOCTaTHIH piBeHb 6HAATOYCTPOIO.
a COTT)
20 Biryus 51.395872, Bopna nomipHoi gkocti. Mae
(CaoBeyaHCBHK 28.276308 IIOMipHHU# piBeHBb 0AATOyCTPOIO.
a COTI)
21 Biryunb 51.395831, Bona Hu3bkoi gxkocTi. Mae
(CaoBeuaHCBK 28.290175 IOMipHHH piBEHBb 6AATOYCTPOIO.
a COTI) [Torpeby€e OYHUCTKU TA PEMOHTY.
22 YepeBku 51.317623, Boga Bucokoi skocti. Mae
(CaroBeyaHCBHK 28.392608 [OCTaTHIN piBeHb 6HAArOyCTPOIO.
a COTT)
23 Beaunka Xativa | 51.299638, Bona ny>ke Brcokoi sskocTi. Mae
(OBpyuBbKa 28.596886 BHCOKHH piBeHb 6HAAroycTporo.
MOTT)
24 Kaunenn 51.331743, Boga Bucokoi gkocti. Mae
(OBpyLBKa 28.690034 [OCTaTHIN piBeHb 6HAArOyCTPOIO.
MOTT) [Torpebye KOCMETUYHOrO PEMOHTY
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Beperu piuku IpesacTaBA€HI
CHUABHO CHHaHTPOITi30BaHUMH
YIPYHOBaHHAMHU i3 BEAUKHM YHCAOM
inBasziinoi daopu. TyT nDepeBaxkamTh
AiCO-4yarapHUKOBI YIPyHOBaHHS
acomiauii Salicetum albae-fragilis R.Tx
1955, Ayuni mopanky  Molinetalia
Pawlowski 1928 Ta kaacy Bidentea
tripartiti. R.Tx., Lohmaer et Preising
1950. 3 BinmasenHam Big 6eperonoi
AiHIT Ha BiAKPUTUX OiATHKaX
nepeBazkarmoTh oerpanoBaHi AYKU
nnopsaaky Arrhenatheretalia Pawl 1928.

TyT 3ycTpidaioTbCcd TakKi papUTETHI
bGiocucremMu:

1. Salvinia natans (L.) All. -
BXoouTh g0 poxmatky II  BepHcbKoOi
KOHBEHIIIi;

2. Trapa natans L. — BXOOUTH [0
nonatky Il BepHcbkoi KOHBEHITI].

Oceanma:

1. BiabHOTIIA@BaIOUi CKyIT4YeHHS
Hydrocharis  morsus-ranae  (C1.222
Floating  Hydrocharis  morsus-ranae
rafts - pomatok IV-VI BepHcbkoi
KOHBEHIIii);

2. BiapHOTNIA@BaO4i CKyIT4YeHHS
Stratiotes aloides (C1.223 Floating

Stratiotes aloides rafts — nomatok IV-VI
BepHCcBKOI KOHBEHIIiI);

3. BinpHOTIA@BaOYi KUAUMKU
Salvinia natans (C1.225 Floating
Salvinia natans mats — pomatok IV-VI
BepHCcBKOI KOHBEHIT]).

[asa 30epexkeHHs UX PapUTEeTHUX
biocucreM HEOOXiAHO MOOTPUMYBATHUCS
pexXuMy 3a SKOT0 ITOKa3HHKU (PaKTOpPiB

He BUXOOUTHUMYTbH 3a MexXi ixHix
€KOAOTIYHHUX CHEeKTpPiB (Taba. 2.).
Salvinia natans Moxke  0OyTu
30epexkeHa AHIIE 3a YMOBH KOAU
OaraTopiyHUE peXUM BOAOTOCTI 0Oyxe

KOAWBaTHCS Big cyorirpoditrHoro (Wnp
= 330 mM) mo rigpoditHorOo (Wnp>360
MM), a 3MiHHICTb 3BOAOXKEHHH BIiJ
rigpokoHTpacTodiapHoi (® = 0,35) mo
rineprigpokoHTpacTodisbHOoi (0 = 0,41).

Trapa natans MOXKe OyTu
30epekeHa AHIIEe 332 YMOBHU KOAU

78

OaraTopiyHUil pPEXUM BOAOTOCTI Oyxe
KOAHBaTHCS Bix cyorirpodgitHoro (Wnp

= 330 w™mM) pmo cyneprigpodiTHOTO
(Wnp>360 MM), a 3MiHHICTH
3BOAOXKEHHSI Bixg

rineprigpokouTpacTogobroi (® = 0,01)
[0 rigpokoHTpacTodobHoi (® = 0,15).
Oceaunnie C1.222 (Floating
Stratiotes aloides rafts natans) Mozxke
OyTu 30epelkeHe AUIIEe 3a YMOBHU KOAHU
OaraTopiyHUIl pPEXUM BOAOTOCTI Oyxe
KOAWBaTHCS Bifg neprigpodissHOoro (Wnp

= 270 w™mmMm) po cyneprizpodiTHOro
(Wnp>360 MM), a 3MiHHICTH
3BOAOKEHHS Bin

rineprigpokonTpacrogobroi (® = 0,01)
[o rigpokoHTpacTodisbHOi (0 = 0,35).

Oceaunnie C1.223 (Floating
Stratiotes aloides rafts) Moxke OyrTHu
30epekeHe AHIIe 3a YMOBU KOAHU

OaraTopiyHUIl pPEXUM BOAOTOCTI Oyxe
KOAWBaTHCS Big cyorirpoditrHoro (Wnp

= 330 ™M) pgo cyneprizpodiTHOro
(Wnp>360 MM),
rineprigpokouTpacTogobHoi (® = 0,03)
OO0 reMmirigpokoHTpacTodisbHOl (@ =
0,17).

Oceamnie C1.225 (Floating Salvinia
natans mats) Moxke OyTu 30epekeHe
AUIIE 3a YMOBH KOAUW OaraTopiyHUM
PEKUM BOAOTOCTi Oyae KOAWBATHCS Bing
cybrirpogitaoro (Wnp = 330 mMmM) mo

rigpodiTHOTO (Wnp>360 MM), a
3MIHHICTBH 3BOAOZKEHHSI Bim
rigzpokoHTpacTodiabHoi (® = 0,35) mo

rineprigpokoHTpacTodisbHOi (0 = 0,41).
Tako3k caif 3ayBaskKUTH L0 HHUXKYE

3a Tedi€lo 3HAXOOUTHCH 00’eKT
MiXKHapOoaHOTO 3Ha4YEeHHS (Emerald
Network)  UAO0000172  Drevlianskyi
Nature Reserve, 1ieHTpaAbHUM 00’€KTOM
dKOTO pidka YK Ha  TepuTopii
Haponunpskoro paiiony. IcryBannga
IIBOTO O0’€KTY MOIKAHBE AHIIIE 32 YMOBH
HEIIOPYIIHOCTI BOAZHOTO PEXUMY Ha

Teputopii KopocTeHchKOTro paiioHy.
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Tabaung 2.
ExonoriyHu#i CrieKTp BH/AIB Ta OCEAHII]

(B 6banax 3a yHicikoBaHOIO 1mKaaoo digyxa-I1aroTn)
Ilokazuuru Bunu Oceaunia
daxTopis (I .

~ minimym, A | Salvinia Trapa C1.225 C1.222 | C1.223
— MaKCHMYM) natans natans
HDI 19 19 19 17 19
HDA 21 23 21 23 23
HD 20 21 20 20 21
FHI 9 1 9 3 2
FHA 11 4 11 9 S
FH 10 2,5 10 6 3,5
RCI S 6 S S S
RCA 11 10 11 9 11
RC 8 8 8 7 8
SLI 4 6 4 3 6
SLA 11 10 11 11 10
SL 7,5 8 7,5 7 8
CAI 4 4 4 3 3
CAA 7 9 7 7 8
CA 5,5 6,5 5,5 S 5,5
NTI S S S 7 4
NTA 10 10 10 10 11
NT 7,5 7,5 7,5 8,5 7,5
AEI 11 13 11 12 13
AEA 15 15 15 15 15
AE 13 14 13 13,5 14
TMI 7 7 7 4 4
TMA 17 14 17 12 12
™ 12 10,5 12 8 8
OMI 10 3 10 3 3
OMA 14 18 14 13 11
OM 12 10,5 12 8 7
KNI 6 S 6 3 3
KNA 17 11 17 14 12
KN 11,5 8 11,5 8,5 7,5
CRI 7 S 7 S S
CRA 11 11 11 11 11
CR 9 8 9 8 8
LCI 7 8 7 7 7
LCA 9 9 9 9 9
LC 8 8,5 8 8 8
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BHCHOBKH

3a  peayabraraMu  OOCTEKEHHS
CTaHy MaAuUX pidoK IxHi OCHOBHI
npobaeMu OyA0 3BeNeHO B TPU TIPYIIH:
HU3BKHUH Ta HecTiMkuii nebit Bomu,
eBTpoiKallisa Ta 3aMyA€HHS, Aerpagalis
AaHAIMAMTIB PIYKOBUX MOAWMH. HH3BKe
HAaIlOBHEHHS PiYOK BOAOIO Ta ii HecTaauit
piBeHb, 0OyMOBA€Hi cCHenu@ikow 3MiH
KAiMaTy, [OPUPOOHUMH  MexXaHiZMaMH
aKyMyAdIlii, pO3MOJiAy Ta CTOKY BOMIH,
AKTUBHICTIO IPUPOAHUX IKEPEA.

[IpobaemMu maaux piyok wmoraum 6
rmocAaabuTH  IIPpUPOAHI  3arO0biIKHUKH:
OOAOTHO-AICOBI KOMIIA€KCH Ta HPUPOIHI
mKepeaa 0iAd BUTOKIB PidoK, BHCOKA
4yacTKa AiCOBHX €KOCHUCTEM BEPXHBOI

30epekeHHsI 3alAaBHUX AiCiB  meprmoi
3alAaBHOI Tepacu BepxHBOI Tedil i

OPUPOOHUX  IIPUPYCAOBHX  AiciB U
3allAaBHHUX AYK HMXKHBOI Te€dii, a TakoX
IiAICHICTD IPUPOIHOTO POCAWHHOTO

IIOKPUBY OiABIIOI YACTHUHU  PIiIKOBOL
JOAVHH.

Jag crabiaizamii momaui Boau Bifg
IIPUPONHUX [KEPEA N0 PIiYKH TEepPHUTOPii
iXHBOTO BOZ10300py MaloTh OyTu
IIEPEeTBOPEHI Ha OO0€KTH MIPUPOIHO-
zanoBigHoro ¢oHay. Koau mxkepeno
3HAXOOUTBCSI B  MeXax  HaCEeA€HOro
IIyHKTY, TO MOLIABHO HajaBaTH HoOMy
cTaTyC MaM’STKH [IPUPOAH MiCILIEBOTO
3HaA4YEHHS a KOAM 3a HOoro Mexamu -—
TiAPOAOTIYHOIO 3aKa3HUKA.
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RECOGNITION OF A LANDSCAPE TECHNO-SPHERE AS A NEW GEOSPHERE

O. D. Lavryk!, V. V. Tsymbaliuk2?, L. I. Poshtaruks3

The second half of XX century — the beginning of XXI century are characterized by the active
development of a global ecological crisis, which is described by a critical state of the environment
and excessive anthropogenization of a geographical sphere. The changes which lead to the
formation of absolutely new techno-genic landscapes occur at very fast rates in current geo-spheres.
The purpose of the work is to substantiate the recognition of a new geo-sphere — a landscape techno-
sphere — based on the previous experience and our field research. The main tasks of the research
are to analyze specific features and properties of a landscape techno-sphere; to identify its upper
and lower borders; to study a structural organization of all options of a landscape sphere with
available techno-substances; to characterize briefly the main stages of the development of a techno-
sphere.

The research of a landscape techno-sphere is a complicated process and it is based on the use of
classical and innovative methodological principles of contemporary geography. A parallel application
of three scientific paradigms is the foundation: system, model and ecological. They do not contradict
each other; they rather compliment the studying of the interaction between nature and engineering.
A system approach allows considering a techno-sphere as a complicated system of a lower
taxonomic range of a landscape sphere and a geographical sphere. The following generally accepted
scientific methods are used in the paper: analysis, synthesis, comparison, generalization,
systematization, induction and deductions.

The article substantiates the existence of a new geosphere — the landscape techno-sphere, which is
formed by the planetary set of landscape-technical systems. it is noted that it does not have a
continuous distribution, but is constantly increasing in size and gradually goes beyond the
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landscape. The specific features and properties of the landscape techno-sphere are analyzed in
detail. Taking into account the criterion of the presence of a zone of direct contract of three blocks of
landscape-technical systems (managerial, technical and natural), the upper and lower limits of the
landscape techno-sphere are identified. The structure of all variants of the landscape sphere in the
presence of technological substances is considered. The main periods of development of the

landscape techno-sphere are briefly described. It is concluded that man will never be able to control
landscape-technical systems on a planetary scale. However, applying the methods and principles of

engineering landscape research, it is possible to achieve optimal interaction of the three blocks of

landscape-technical systems and to extend their functional suitability.

Keywords: landscape techno-sphere, engineering landscape science, anthropogenic landscapes,
landscape-technical systems, techno-genesis.

BH3HAHHSI AAHAINIASTHOI TEXHOC®EPH SIK HOBOI TEOC®EPH
O.[4. AaBpuK, B.B. [Ilum6aarok, A.I. [TomrTapyk

Lpyza nonosurHa XX cm. — nouamox XXI cm. 6i03HAUAOMbC NPO2PeCcy8aHHAM 2/100016HOT
€KOJI02IUHOT KPU3U, SIKA XapaKmepusyemvbCsi KPUMUUHUM CMAHOM 008KULLSL MaA HAOMIPHOO
anmponozeHisayiero 2eozpagiurol 06010HKU. [YysKe WeuUdKUMU memMnam iy CYuacHux zeocpepax
8106y8aomMubCsi 3MIHU, UL0 NPU3B0OSiMb 00 (POPMYBAHHSL HOBUX MEXHO2eHHUX IaHOulagmis.
Mema pobomu: Ha 0cHO8L nonepedHb020 00C8I0Y i BNAACHUX NONLOBUX 00CNIO KEeHb 00TpyHMysamu
BUOKpeMIeHHS HO80T 3e MHOT 060/10HKU — iaHOuwagdmHOoi mexHocghepu. OCHOBHI 3080aAHHSL
00CLIOXKEHHSL: NPOAHAIZY8AMU CheyUiuHi 03HAKU | eniacmugocmi iaHouwagpmuoi mexHocgepu,;
i0eHmugpikysamu ii 8epxXHIO i HUIKHIO MEXKL, PO32THYMU CMPYKMYPHY OP2AHI3AUI0 YCix eapiaHmie
Aanowagpmuol cgpepu 3a HAs8HOCMI MEXHOPEUO8UHU; KOPOMKO 0XapaKmepulyeamu 0OCHO8HI emanu
possumky narouwagpmuoi mexHocgepu.

LocnidokeHHs aaHOwagpmHoi mexHocgepu — npouec CKAAOHUL i IPYHMYEMbCst HA BUKOPUCMAHHI
KAQCUUHUX MA THHOBAUIIHUX MemO00102IUHUX 3acad cyUuacHoi eeozpadpii. Y ix ocHO8L iexkume
napanesibHe 8UKOPUCMAHHS. MPbOX HAYKO8UX Napaduam: CUCMEMHOL, MOOE/bHOI Ma eKxoN02IUHOL.
BoHu He cynepeuamb 00HA 00HIU i 830€MO00N08HIOIOMb BUSUEHHSL 830eMO0il NPUPOOU | MEeXHIKU.
CucmemHuil nioxio 00380.15te po3ansoamu AaHOUADMHY mexHocgepy K CKAAOHY cucmemy
HUXKU020 MAKCOHOMIUHO20 paHaYy faHOuwagmHoi cgpepu ma 2eozpagpiuroi o6osoHKU. Y cmammi
3aCcmoco8aHO 3a2AlbHOHAYKO8L MemMooU: AHANIZY, CUHME3Y, NOPIBHSIHHSL, Y302ATbHEeHHS,
cucmemamusayii, IHOYKYii i 0eOyKuii.

Y emammi obtpyHmosaro iCHyeaHHﬂ Ho80i 3emHOoi 06010HKU — naHowagmHoi mexHocgepu, Ky
hopmye nnaHemapHa CYKYnHicme AAHOULAPMHO-MeXHIMHUX cucmem. Biomiuero, uio eona He mae
CYULNLHO20 NOULUPEHHSL, OOHAK NOCMITIHO 36L1IbLUYEMbCSL 8 POSMIPAX | NOCMYNOB0 BUXOOUMb 30 MEIKL
snanowagpmuol cpepu. lemanbHo aHANIBYIOMbCS CheyUgiuHi 03HAKU Ma 81acmugocmi
nanowagpmHoi mexHocgepu. Bpaxosyrouu Kpumepiil Hasi8HOCMI 30HU be3nocepedHbo20 KOHMpaKmy
mpwoox 6710Ki8 LAHOUWAPMHO-MEXHIUHUX CUCMeEM (YNPABNIHCbK020, MEeXHIUH020 Ma NPUPOOHO20),
10eHMuUgiKo8aHO 8EpPXHIO | HUXKHIO MelxKl taHowagpmHoi mexHocgpepu. Pozansoaemuves cmpykmypa
ycix sapianmis naHowagpmHoi cgpepu 3a Hasi8HOCMI mexHopeuosuHu. Kopomko cxapaKkmepus3o8aHi
OCHOBHI emanu po3sumky AaHowagpmuoi mexHocgepu. 3pobneHo 8UCHOBOK NPo me, o JH0OUHA
HIKOU He 3MOoXKe Kepysamu JIAHOULAPMHO-MEXHIUHUMU CUCMEeMAMU Y NIAHEMAPHOMY MaAcuumaobl.
OodHaxk, 3acmocogyrouu mMemoou ma NPUHUUNU HIKEHEePHO20 JIAHOULAPMO3HABCMBA OOCTIOIEHHS,
MOXNHA 00Csi2ZmuU ONMUMANILHO20 83AeMO0IL MpPboxX O/I0KI8 TAHOULAGPMHO-MEeXHIUHUX cucmem i
npooosxxumu ix PYHKYIOHANLHY NpuoamHicme.

Knrouoei cnoea: narHdwagpmua mexHocgepa, lH)KeHepHe NAHOUAPMO3HABCMBO, AHMPONO2EHHI
AaHowagpmu, 1AHOUAGPMHO-MEXHIUHI CUCMeMU, MeXHO2eHe3.

Introduction of the countries after World War II, a

The second half of XX century — the scientific-technical revolution, the growth
beginning of XXI century  are of the population, a new stage of “a cold
characterized by the active development war” between West and East became the
of a global ecological crisis (Cowie et al., reasons for a drastic change in the
2022), which is described by a critical landscape construction of the Earth. The
state of the environment and excessive idea of V. I. Vernadskyi about a noosphere
anthropogenization of a geographical and his statement: “The image of the
sphere. The reconstruction of the majority planet changes drastically. A stage of a

86



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

noospehere is created. An active
development takes place in a biosphere, its
further history is seen to be magnificent”
(Lavryk, 2018) cause no admiration any
longer. In fact, the present-day economic
activity, by its scope, is at the same level
with planetary mass- and energy-
exchangeable processes. The
consequences of techno-genesis are the

depletion of natural resources, the
pollution of the environment with
production wastes, the damage of

ecosystems, the change of a geo-sphere
structure, etc. The changes which lead to
the formation of absolutely new techno-
genic landscapes occur at very fast rates
in current geo-spheres.

The majority of the researchers (Haff,
2016; Zalasiewicz, 2016; Mendes, 2021)
believe that mankind has long lived in the
epoch of techno-genesis and a techno-
sphere. A leading role is played by
“engineering, which uses huge scopes of
power and substances of a biosphere,
displaces and suppresses living
organisms, including man, turns them
into its way” (Lavryk, 2018). According to
the calculations of the latest research, the
total mass of a current techno-sphere is
10.11 trillion tons, i.e., 50 kg of techno-
substance account for 1 m?2 (Zalasiewicz,
2016). Power indicators of techno-genesis
exceed other geological processes (erg/hr)
by several times: techno-substance — 2.2 x
1027; techno-genic heat consumption — 1.6
x 1027; earthquakes - 0.5 x 1026
volcanism — 1.5 x 1026; radioactive decay —
1.4 - 3.0 x 1028 (Lavryk, 2018).

The area of a techno-sphere
increases in the following way: city (3.7
mln km?) and village (4.2 mln km?),
pasture (33.5 mln km?) and field (16.7 mln
km?), fisheries (15 mln km?), eroded areas
(5.3 mln km?), country roads (0.5 mln
km?), forest plantations (2.7 mln km?),

water reservoirs (0.2 mln km? and
railroads 0.083 mln km?2) (Zalasiewicz,
2016).

A large amount of water is used
within a techno-sphere: about 5000
kms3/year. It corresponds to almost 1/5 of
the moisture volume which is introduced
into a planetary cycle due to the

87

transpiration of all terrestrial plants. A
techno-sphere gas-exchange amounts to
150 th. km3/year, which exceeds 1/4 of a
bio-sphere gas-exchange (Lavryk, 2018).

The growth of the population of the
planet to 7.62 bln results in the increased
consumption of natural resources.
However, “people use only few percents of
the consumed natural substances and
power for their needs, the rest goes to
create and support the activity of technical
(landscape-technical) systems” (Lavryk,
2018).

Since the moment a concept of a
noo-sphere (Pitt & Samson, 2012) was
formed, the representatives of different
scientific tendencies (Kavalerov, 2011;
Melnyk & Maryniuk, 2013; Sova, 2013;
Lahoz-Beltra, 2018) have been discussing
the feasibility of transformation: bio-
sphere — techno-sphere — noo-sphere. No
common opinion has been reached yet.
Such transition is possible from the
philosophical point of view. Ecologists
believe that a current bio-sphere has
already been transformed into a global
natural-technical (landscape-technical)
system — a bio-tehno-sphere. Neither the
transition to a previous natural state nor
the reduction of the role of techno-genic
factors appears to be possible.

According to  F. M. Milkov, a
landscape sphere of the Earth serves as a
basis for a techno-sphere (Denysyk &
Volovyk, 2001), which has gone beyond
some geo-spheres during the last half of
the century. Not denying the fact of the
existence of a techno-sphere, the authors
believes it is not appropriate to analyze it
without taking into consideration the
availability of a geo-component. At a
contemporary stage of the development a
natural  landscape sphere s a
paleolandscape basis for the formation of
available landscapes. Their functioning is
the reason for the transformation of this
sphere into an anthropogenic landscape
sphere in which “natural landscapes as
well as the life of the population and the
whole cultures become a united entity”
(Denysyk, 2012). The anthropogenic
landscape sphere is not a constant entity;
it evolves and continues to differentiate. Its
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accumulation within a mighty layer of a
techno-genic cover confirms that in XXI
century another specific sphere functions,
namely a landscape techno-sphere. It does

not have a continuous distribution but it
gradually grows and can go beyond a
landscape sphere (fig. 1).

Fig. 1. Location of techno-sphere in geographical sphere

1 — geographical sphere; 2 — landscape sphere; 3 — anthropogenic landscape sphere; 4 —
landscape techno-sphere.

The purpose of the work is to
substantiate the recognition of a new geo-
sphere — a landscape techno-sphere -
based on the previous experience and our
field research. The main tasks of the
research are to analyze specific features
and properties of a landscape techno-
sphere; to identify its upper and lower
borders; to study a structural organization
of all options of a landscape sphere with
available techno-substances; to
characterize briefly the main stages of the
development of a techno-sphere.

Materials and methods

The research of a landscape techno-
sphere is a complicated process and it is
based on the use of classical and
innovative methodological principles of
contemporary geography. A parallel
application of three scientific paradigms
is the foundation: system, model and
ecological. They do not contradict each

other; they rather compliment the
studying of the interaction between
nature and engineering. A system

approach allows considering a techno-
sphere as a complicated system of a
lower taxonomic range of a landscape
sphere and a geographical sphere. The
following generally accepted scientific
methods are used in the paper: analysis,
synthesis, comparison, generalization,
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systematization, induction and
deductions.

Results and discussions

A landscape techno-sphere is the
object of the research of engineering
landscape studying. Using the data of
various sciences, this trend studies
techno-genic processes which lead to the
formation of landscape-technical systems
(LTchS). It is these block systems that
represent most of the anthropogenic
landscapes. A complex of landscape-
technical systems of the planet and their
interconnections form a landscape
techno-sphere. It is a  specific
combination of the components of a
landscape sphere and a techno-sphere
within a geographical sphere.

The location of a landscape techno-
sphere on a contact border of spheres
which are of a natural and techno-genic
origin makes it possible to single out a
set of specific features:

1) the availability of techno-genic
covering (techno-substance) — a complex
of elements which form a technical block
of LTchS. They are formed in the process
of a goal-oriented effect on landscape
geo-components with help of different
means of labor. Techno-substance
cannot be formed in a natural way; it can
result from man’s activity. The
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transformations which geo-components
undergo can be partial or fundamental.
The examples of techno-genic covering
with partially changed elements are
granite pavement, flooring with wooden
boards, sand embankment and alike.
When used as building materials, only
an external form of geo-components
changes. As a rule, such techno-genic
covering is less harmful for the
environment due to natural genesis of

the elements. The manufacture of
ferroconcrete, asphalt and road tar
covering requires a  fundamental

transformation of initial geo-components.
The changes take place in their chemical
composition and aggregate condition
which explains their total anthropogenic
origin. “Artificial” techno-genic covering,
entering mass- and power-exchange with
a natural block, becomes the reason of
ecological wunbalance. Thus, both a
separate detail and a specialized
apparatus can play the role of techno-
genic covering;

2) a three-block model of a
structure. At the very beginning stages of
the development, landscape-technical
systems were formed with three blocks.
The three blocks - the block of
management (man), a natural block (geo-

components) and a technical block
(techno-genic covering) — are equally
important and they are in close
interconnection. Social-economic

geography studies the role of man as an
initiator of economic activity. Physical
geography, and in particular landscape
studies, research all the diversity of geo-
components and natural landscapes. A
complex of engineering subjects is aimed
at the analysis of the activity of a
technical block of LTchS. Using the

principles and techniques of the
mentioned subjects, engineering
landscape studies deal with the

continuation and improvement of the
economic value of landscape-technical
systems;

3) the course of techno-genesis as a
result of the exchange of techno-
substance, power and information
between blocks. It is the basis of all
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processes and events which occur in
landscape-technical systems. Techno-
genesis can be direct when a technical
block has a direct effect on a natural one,
and indirect when the effect “is late” in
time. Releasing a large amount of power
and forming a techno-genic covering, man
redistributes mass- and power-exchange
flows in anthropogenic landscapes. Along
with this, some atypical chemical
elements get into a natural block of the
system. ranmmadpTax. Accordingly,
LTchS begins to function by new laws
which were not inherent to an initial
landscape. Most frequently, this leads to
destabilization of the condition of the
environment.

A landscape techno-sphere has
some specific features which define the
interaction among its components,
phenomena and processes. They are
typical for both a sphere as a global entity
and for each block system taken
separately. The main features are as
follows:

- integrity means that any element
(no matter which block it belongs to)
plays an important role and makes its
contribution to the functioning of a
landscape-technical system. The change
of one element leads to the
transformation of a separate block which
will have its later effect on the whole
system,;

- phasing — it is a course of certain
time periods in the development of a
landscape-technical sphere. Under
definite conditions, LTchS go through the
stages of “birth”, functioning and
“damage”. And their structure undergoes
serious changes;

- cycle nature of the development
which is seen after the system
destruction. Even totally destroyed LTchS
can restore its functioning and get its
economic value when there is a solid
block of management. And a favorable
geographical location plays an important
role. For instance, river valleys and sea
coasts have always been the places of a

significant concentration of various
landscape-technical systems.
- heterogeneity confirms some
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differences of the same, from the first
sight, areas of a landscape techno-sphere.
This feature is connected mostly with
latitude and altitude zonality. For
example, engineering-technical facilities,
which have similar structure and
material, form various LTchS within
different geographical (landscape) zones.

Similar to any other sphere, a
landscape techno-sphere has its
boundaries. They are not clearly seen,
they are expressed differently in different
areas, and their definition is to include
both technical and landscape aspects. It
will be a mistake to identify the
boundaries of a landscape techno-sphere
only by the spread of techno-substance
around. Modern planes perform regular
flights at altitudes 9-12 km in the
atmosphere, and space ships fly beyond
heliosphere (Ness et al., 2013). Drilling
wells reach the depth of over 12 km in a
lithosphere (Fuchs et al., 1990). However,
only the functioning of technical systems
(block of management+technical block) is
possible on these marks, it is not wise to
confuse them with landscape-technical
systems in which a natural block is a
third mandatory component.

The ideas of F. M. Milkov (Denysyk
& Volovyk, 2001) were taken as a basis
for the identification of the boundaries of
a landscape techno-sphere. He thought a
surface air layer to the height 30-50 m to
be an upper boundary of a landscape
sphere and a weathering crust which is at
depths from one to several meters — a
lower boundary. The following is observed

within these boundaries: daily
fluctuations of temperature and air
humidity, power-developed thermal

convection, typical increased air dust and
high content of salt particles in the World
Ocean. A weathering crust is a product of
the joint effect of the atmosphere, water
and biota on mountainous rocks. A total
capacity of a landscape sphere is from
dozens to 200 m (Denysyk, 2012).
Modern LTchS can function beyond these
boundaries. For instance, the highest
residential building on the planet “Burdge
Halifa” (Dubai) reaches the height 828 m,
the deepest subway station “Arsenalna”
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(Kyiv) is at the depth 105.5 m. The main
factor for the identification of the spread
of a landscape techno-sphere is the
availability of the zone of a direct contact
of three blocks of LTchS. The upper
boundary in the atmosphere is 20-25 km
(the height of an ozone layer), as at a
larger height a biological geo-component
is destroyed by the ultra-violet radiation
of the Sun. A lower boundary in a
lithosphere is a zone of hyper-genesis. Its
depth is not constant/fixed (up to several
hundreds of meters), as it depends on the
effect of a complex of biotic and abiotic
factors on mountainous rocks. A
theoretically possible capacity of a
landscape techno-sphere amounts to 25
km within a current geographical sphere.
The spread of techno-substance over this
figure will mean the loss of the connection
with a natural block, and its functioning
is to be considered as a technical system.

A landscape techno-sphere is a
component of a lower taxonomic rank of a
landscape sphere F. M. Milkov. Its
formation is associated with the
involvement of techno-substance (T) and
techno-genesis in the zone of a mutual
contact of four contrast environments:
lithosphere (L), atmosphere (A),
hydrosphere in liquid (Hv) and solid state
(Hl). However, when landscape-technical
systems appear, not all the mentioned
environments take part in all cases. The
following combinations are singled out:

1) lithosphere + atmosphere +
techno-substance (L+A+T);

2) lithosphere + hydrosphere in
liquid state + atmosphere + techno-
substance (L+Hv+A+T);

3) hydrosphere in liquid state +
atmosphere + techno-substance
(Hv+A+T);

4) hydrosphere in solid state +
atmosphere + techno-substance (HI+A+T);

S) lithosphere + hydrosphere in
liquid state + techno-substance (L+Hv+T).

The mentioned combinations differ
from each other by the intensity and the
form of a mutual exchange of substances,
power and information. Five main options
(divisions) of a landscape sphere
correspond to five combinations of
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contrast environments. LTchS, which
have serious differences, are formed in

each option (terrestrial, terraqueous,
aqueous, ice, underwater).
A terrestrial option (L+A+T) is

common with some intervals from high-
near-polar latitudes to the equator. It
covers a large area of the planet surface —
133.4 mln km? (26.1%). Orographical and
climatic factors predetermine a significant
diversity of the landscapes and in turn
landscape-technical systems which are
formed in their boundaries. Residential
buildings, automobile roads, mines and
others are the examples of terrestrial
LTchS.

A terraqueous option (L+Hv+A+T) is
characterized by a serious contrast of the
environments and a high intensity of
mass- and power-exchange. Its structure
is formed by the shallow waters of the
World Ocean (up to 200 m deep), lake and
salt lake landscapes. Favorable
conditions for the development of biota
and the availability of close occurrence of
minerals predetermine the creation of
water-economic, mining and recreation

landscape-technical systems.
Terraqueous LTchS include water-
reservoirs, ponds, canals, bulk shelf

islands, oil production platforms.

An aqueous (aqueous-layer) option
(Hv+A+T) is the most common one and it
covers the area which is equal to almost
333 mln km? (Denysyk, 2012). It was
formed by a 200-m near-surface layer of
ocean waters and a lower layer of a tropo-
sphere up to the height of 30 m. There
are not many purposefully created
landscape-technical systems here. Half-
submerged oil production platforms can
belong to them, to some extent. However,
it is planned to build floating islands
made of plastic garbage the amount of
which is so big on the surface of the
World Ocean.

An ice option (Hv+A+T) is formed of
glaciers and long-term sea ice of Arctic
and Antarctic. Low temperatures of
substrate and air dominate regularly
here, as well as a small composition of
flora and fauna (Denysyk, 2012). Severe
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natural conditions for people to survive in
sub-polar latitudes and highlands make it
difficult to build engineering-technical
facilities. Scientific-observation stations
on shelf glaciers and drifting ices, where a
complex of geographical observation is
carried out, belong to ice LTchS.

An underwater option (L+Hv+T)
occupies the bottom of the World Ocean
below 200 m of the depth. It is
characterized by the lack of light, the
availability of water - instead of
atmosphere and silt — instead of soils. A
set of underwater communication cables
to transmit telephone signals and data
from Eurasia to North and South America
is placed on the bottom of the Atlantic
Ocean. A railway Eurotunnel (the length
is 50.45 km) which connects continental
Europe with the island of Great Britain
functions under the waters of the English
Channel.

The history of the formation of a
landscape techno-sphere is closely
connected with an anthropogenic stage of
the development of a landscape sphere
(table 1). Although their general duration
is about 40t years, a wide spread of
landscape-technical systems has
occurred during the last 3 thousand
years. The processes of techno-genesis
took place more intensively particularly
beginning from the second half of XVI
century. At that time the power of “water”
wheel was actively used in agriculture
and industry. The invention of steam
engine in the second half of XVIII century
predetermined an urgent need to mine
coal and iron ore. The discovery of
electricity and internal combustion engine
(the end of XIX - the beginning of
XX century) resulted in drastic changes of
the landscapes of the planet. In XX
century a scientific-technical revolution
took place; its characteristic feature was a
transition to a totally automated
production based on electronic
engineering. The beginning of XXI century
has proved the fact that techno-
substance takes a dominating place
among the components of a landscape
sphere.
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Table 1
Periodization of the development of a landscape techno-sphere
No Duratio
Name of the Time nin Characteristics
stage
years

1. Oldest stage Upper Paleolithic; 30 th. The substitution of primitive herd for
40 th. — 10 th. years tribal community. The appearance of
ago (from the middle of different tools for hunting, taming a
wurm till the end of dog. The global spread of man. The
ice age) activity of man is mostly limited by

its effect on animal and plant world.

2. Ancient stage Mesolithic, Neolith, 7 th. The appearance of a stone and later
Bronze age; 10 th. - 3 bronze axe, earthenware, livestock
th. years ago production and arable farming. In

addition to plant and animal world,
man’s effect extends on soils and
topography. The beginning of the
formation of a landscape techno-
sphere.

3. New stage Iron age, a historical Less The dominance of iron in material
period to the middle of than culture. The development of a class
XX century; 3 th. years 3 th. distribution of society. A sharp
ago — 1945 growth of the population and

machinery. World War I and II. A
deep and all-round effect on a
landscape sphere and a geographical
sphere.

4. Modern stage The year of 1945 — the | 55 years | Man’s progress in mastering atomic
end of XX century energy and in space exploration. The

disappearance of numerous species
of plants and animals. “Cold” war.
Mass testing of nuclear weapons.
The increase in the number of
accidents of techno-genic nature.
The development of a global
ecological crisis.

S. Current stage From the beginning of | The stage | Regular flights into space. The
XXl century to our | hasjust | development of nanotechnologies. A
days started | wide use of gene-modified organisms.

The world economic crisis. Global
warming and a climate change of the
Earth. The going of a techno-
substance beyond the Solar system.

A present-day period of the short period of time during which

development of a landscape sphere proves
that there are too few landscapes of
natural origin left. The processes of
techno-genesis transformed terrestrial and
terraqueous options most of all. Techno-
genic covering increases constantly the
area on the surface of the whole planet.
Along with this, a natural landscape
sphere plays the role of a paleo-landscape
basis for the formation of a new, more
powerful landscape techno-sphere of the
Earth. Taking into account a relatively
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anthropogenization of the planet took
place, in the near future landscape-
technical systems will supersede “relics” of
natural landscapes and anthropogenic
landscapes themselves. Engineering
landscape science is introduced with the
aim of rational management and use of
such systems (Lavryk, 2016).

Conclusions

In the current conditions of the
irrational use of natural resources and the
excessive load on the environment, man
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will never be able to control landscape-
technical systems on a planetary scale. A
block of management can play a leading
role only in LTchS on a regional level. No
matter how strong the processes of
techno-genesis are, they will not be able to
resist inner forces of the Earth and the
power of the Sun. The concept of
V. I. Vernadskyi about noosphere will not
become a reality, and a current global
ecological crisis is a bright example of it.

a natural block to a technical one can lead
to a world collapse. However, using the
methods and principles of engineering
landscape science, it is possible to reach
the optimal interaction of three blocks of
LTchS and to extend their functional
ability. In this case, the subject of the
mentioned scientific trend will be a
complex of techno-genic processes and
correlations in block systems which form a
landscape techno-sphere.

The efforts of the mankind to subordinate
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AHAAI3 SEMHOTI'O IIOKPHBY TEPUTOPIAABHHX T'POMAL
JKUTOMHPCBKOI OBAACTI 3 BUKOPUCTAHHSIM I'IC-TEXHOAOT'IH

I1. B. [TIuBoBap!, O. M. Hukoark?2, I1. II. TONOABHHIBLKHH3

Ha cb0200Hi 2nuboKke ma wupoke 8npo8adsKeHHsl 2e0IHPOPMAUITHUX MeXHON02Il Y chepy
OistlbHOCMI IFOOUHU 3YMOBAEHO NOMYIHUM PO3EBUMKOM MPbOX HAYKOBO-MEXHIUHUX CKAA008UX!
CMamucmuyuHoOi, NPOZPAMHO-MEXHIUHOT Ma KOCMIUHUX mexHoaozill. B yili cmammi Ha ocroei ['IC-
mexHo02ili 6Y.10 NpoeeO0eHo aHANI3 CMAHY 3eMAEeKOPUCMYBAHHS ma 1020 3MIHU HA Mepumopii

2Kumomupceroi obnacmi ma sK pociliceka azpeciss npomu YKpaiHu eniuHyaa Ha yi npouecu. Byno
NPOaHANi308AHO cMpYyKkmypy ma OUHAMIKY OCHOBHUX KJACI8 3eMH020 NOKpugy 2KumomupcoKoi
obacmi 3a 7 poKis, 8U3HAUEHO OCHOBHI NPUUUHU | HACJIOKU MaKux mpeHoig, Npo8edeHO aHAI3
3MIHU 3eMH020 noKpuesy. /ns 0ocsieHeHHs yiel memu 6Ys10 BUKOpUCMAHO Habopu OaHUX 32eHepPO8aHI
Ha nramgpopmi GEE 3a 0donomoezoro npooykmy GOOGLE/DYNAMICWORLD/ V1 i 6e3nocepedHbo
eKxcnopmogaHi 015 nodansuloi 06pobru e cepedosuuse ArcGIS PRO. OcmamouHi pesyabmamu 6yau
32eHepo8aHi NpoepamHiii mosi R. BionogioHo 0o pe3yssmamis ubozo docnioxeHHs Yy 2022 poui 52%
mepumopii 2Kumomupcoroi obracmi 3HAX0OUNUCH N0 ICOBKPUMUMU MEPUMOPIAMU SIKL
craiadarmecst 3 080X Kamezopiii: sicie ma iHuux aicoekpumux mepumopiil. Ilepuia kamezopis 3a
docnioxysaHuli nepiod sanuwianacs 6y3 amiH, mooi ik Opyaa Kamezopis CYmmego 3IMeHUYBANACH Y
38’A3KY 13 MuM o 0poea € Hallbilbul 00OCMYyNHUMU 13 NATUSHUX pecypcie Oas 0biepigy sKumaa,
momy HacesieHHsl nouasno 30iUCHI8AMU 3a20mig/io 0epesuHU Y popmi sUpYOY8aHHSL MaA 3AUUULEHHSL
cmapux cadkig, 3aliICHeHUX Ua2apHUKI8 ma piuoK (ipuzayiliHux KaHanis), nicocmye. Cinbcoke
2ocnodapcmeo XKumomupcokoi obnacmi po3gusaemsves 3a paxyHokr excmercugikayii. BionogioHo
daHux Google Dynamic World y 2022 poui 34% mepumopii XKumomupcovroi obacmi cucmemamuuHo
BUKOPUCMOBYOMBCSL 0151 BUPOULYBAHHSL CLILCLKO20CNO0APCbKUX KYbmyp. 3a OCMAaHHL CimM poKig
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8106Y.10Cb cymmeae 3POCMAHHS NIOW, KYJbMu8o8aHux yaiob Ha 27%. B cmpykmypi 3emHo20
nokpuey Kumomupcokoi obracmi mpaes’sHucmuil nokpue 3aiimae 4,9%, ane nocmynoeo
3ameHwyemscs. I1o 8cix munax mepumopiaibHUX 2pomad cnocmepizanocst smeHuweHHst 00 2021 poky
(8 cepedrHbomy wopiuro 10%), mooi sk y 2022 poyi nadiHHS CYmmeso CNOBLIbHUNOCS 8 CLIbCbKUX
ma CenuusHUX mepumopianbHUX 2pomMacax, a Y MiCbKux - 3ynuHunocst. Taka duHamika nog’si3ana i3
dsoma cpaxkmopamu: 1) uacmura 20po0i8 CLIbCbKUX 00M020CN00apCcme 3acisiiu mpagoro Yy 368°s3Ky 3
mum, o uorosiKu byau mobinizoeari 0o 3CY & pesysomami pocilicbkol azpecii, a 6Upouy8aHHs.
mpasu sumazae HaillmeHule A0cbKux 3ampam; 2) pocilicbka azpecist CNpUdUUHULA Hecmauy negHux
npooyKmie xapuyeaHHs ma ix 3HauHe YOOPOIKUAHHSL, NPU UbOMY YMPUMAHHS 8eUKOl poeamoi
Xxyoobu 3abe3neuye xapuamu ciibcoke domozocnooapcemeo, momy y 2022 pouyi 6itbulicms npuniooy
810 BPX 6ys10 He peani3o8aHO i 3a1UULEHO Ol NOOAIbULO20 YMPUMAHHSL, 8 C8010 uepay 30UTbULeHHS
BPX sumazae binvuie KOpMi8, 8AIAUBUM KOMNOHEHMOM SKUX € MPasda.

Knrouoei cnoea: 3emneKopucmysaHHtsl, 3IMIHA 3eMHO20 NOKPUBY, CLIbCbKI Mepumopii, MicbKi
mepumopii, I'IC-mexHos02ii.

LAND COVER ANALYSIS OF TERRITORIAL COMMUNITIES OF ZHYTOMYR
REGION USING GIS TECHNOLOGIES

P. P. Pyvovar, O. M. Nikoluk, P. P. Topolnitskyi

Today, the deep and wide implementation of geoinformation technologies in the many fields of
human activity is due to the powerful development of three scientific and technical components:
statistical, software, technical and space technologies. In this article, based on GIS technologies, an
analysis of the state of land use and its changes in the territory of Zhytomyr oblast was carried out,
also how russian aggression against Ukraine affected these processes. The structure and the
dynamics of the main classes of the land cover of the oblast for past 7 years were analyzed, the
main causes and consequences of such trends were determined, and the analysis of changes in the
land cover was carried out. According to the results of this study, in 2022, 52% of the territory of the
Zhytomyr oblast was under forested areas, which consist of two categories: forests and other
forested areas. The first category remained unchanged during the studied period since the
government system of protection and reproduction of forest resources functions effectively. While the
second category significantly decreased due to the fact that firewood is the most available of the
fuel resources for heating building, so the population began to harvest wood in the form of felling
and clearing old gardens, forested bushes and rivers (irrigation canals), forest strip. Agriculture of
the Zhytomyr oblast is developing due to extensification. According to Google Dynamic World data,
in 2022, 34% of the territory of the Zhytomyr oblast is systematically used for growing agricultural
crops. Over the past seven years, there has been a significant increase cultivated land by 27%. In
the structure of the land cover of the Zhytomyr oblast, the grass cover is 4.9%, but it is gradually
decreasing. A decrease was observed for all types of territorial communities until 2021 (10%
annually on average), while in 2022 the decline slowed down significantly in rural and village
territorial communities and stopped in urban ones. This dynamic is connected with two factors: 1)
part of the gardens of rural households were sown with grass due to the fact that men were
mobilized to the Armed Forces of Ukraine as a result of russian aggression, and growing grass
requires the least human costs; 2) russian aggression caused a shortage of certain food products
and their significant increase in price, while keeping cattle provides food for the rural household, so
in 2022 most of the offspring from cattle were not sold and left for further maintenance, in turn, the
increase in cattle requires more feed, an important component of which is grass.

Key words: land-use, land cover change, rural area, urban area, GIS technologies

Beryn TOoAli SK 3MiHa  3€MAEKOPHUCTYBaHHS

3mMiHa I'PYHTOBOTO IIOKPUBY IoAdrae y 3MiHi criocoby BUKOPHCTAHHS
XapakTepu3ye 3MiHy [IeBHUX neBHOI miAgdHKM 3eMai  abo dacrora
PYHKIIOHAABHUX XapPaKTEePUCTUK 3EMAI, BiOKpUTOCTI (KyABTUBYBaHHS) IPYHTY
TaKUX fgK 3MiHa TUILy II€HO3Y yV BUTASI Tolo. ToMy mAd BUBYEHHHS TAOOAABHHX
TpaHcdopmartii IPUPOIHUX 3MiH HaBKOAUIIIHBOTO CEpPEeNOBHIIA Ta
OioreorieHo3iB B arpolieHO3M i HaBIIaKH, CTaAOIoO PO3BUTKY [OCALI>KEHHS
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3eMeabHOr0 mokpuBy (3II) Ta #oro 3MmiHH
IIPUBEPTAIOTH BCE OiABIIY yBary B CBiTi. B
baraTbox KpaiHaxX CBiTY 4YHCEAbHI I'pPyIIH
HAYKOBIIiB  3aliMaloTbCsd  OUTAHHAMU
nocaimxkerHa craHy 3I1 Ta fioro 3miHU B
KOHTEKCTI  PO3BUTKY  CIABCBKHX  Ta
MICBKHX TepuTOpil. AHaai3 cTaHy Ta
TEHIECHIIIH 3MiHM 3€MHOIO0 IIOKPUBY Ha
CHOTOZIHI BUKOPUCTOBYETBECSI B HACTYIITHHUX

chepax COILliaAbHO-€KOHOMIYHOL
[iFIABHOCTI AIOVHU: ciabCBKE
rOCIIOAapCTBO (kaacudikartis Ta
MOHITOPUHT CTaHy PO3BUTKY
ClABCBHKOTIOCIIOAPCHKUX KYABTYD,
I'PYHTOBOTIO IIOKPHBY, crany

3a0yp’sIHEHOCTI TOIII0); MOHITOPUHT CTaHY
HaBKOAUIITHBOTO CEPENOBHINA; aHaai3d Ta

MOHITOPUHT HacCAiOKiB HacTaHHS
OPUPOIHUX Ta AHTPOIIOTEHHUX
KaTtacTpod, MICBKUH Ta  CIABCBKHH
PO3BUTOK TOIIIO.

I[Ipore BUBYEHHd TIIPOIECY Ta
TegneHiii 31 Ta #Horo 3MiHH 3a

OOoroMoroio imeHTUdiKaIlii 3MiH 3€MHOTO
IIOKPUBY 3 BHUKOPUCTAHHAM 300pazKeHb
OUCTAHIIHHOTO 30HAYBaHHA € OIHUM i3

BaKAUBUX  METOAIB  pPO3yMiHHA  Ta
aganTalii 3eMeApPHHUX  PEecypcCiB €K
HEBEAMKOI TIpoMaay TakK 1 KpaiHu B
miaomy. Takoxk  pe3yabTaTd  JAaHOTO

aHaaidy € HeOoOXiZHOI0 YMOBOK [AS
TAHUOIIION0 PO3YMIiHHSI CTaHy 3€MEABHOIO
IIOKPUBY Ta HoOro 3MiHM 1 [AOoroMoru
ocobaM, fKi po3pOOASIOTE PETIOHAABHY Ta

HaIliOHAABHY TIOAITHKY, BCTAHOBAEHHS
iaet IOKpAaIleHHS B chepax
HaOAMIKEHUX [0  HAllloHaABHOI  Ta

IIPOAOBOABLYOL 6e3rmeKu KpaiHu.

Mera crarti. MeToro mOoCAiIKEHHS €
aHaai3 cTaHy Ta 3MiHH 3€MHOTO IIOKPUBY
Ha ocHOBIi ['IC y 2Kuromupcekiii ob6aacTti
IIPOTATOM 2016-2022 PP-. Ta
BU3HAUYEHHS BIIAUBY POCIMCBKOI arpecii
Ha i 1pouecu. Jagd  OOCATHEHHI
IIOCTABA€HOI METH HEeOOXiTHO BUPIIIHTHU
HacTynHi 3aBmaHH4a: 1) TIC-anaais
OWHAMIKH TIONIMPEHHI THIIIB 3€MHOTO
IIOKPUBY (AiCUCTICTB, piAad, TTacOBHUINA Ta
ciHOKaTi, TIOBEPXHEBI BOJIOMMU,
3a0yzmoBaHi 3eMai) y po3pi3i ciabChKOi Ta
Mmicekoi  MicueBocti; 2) T'IC-anaais
nuHaMiky 3MiHM 311 B po3pisi CiABCHKUX,
CEAMIIIHUX Ta MICBKUX Tepurtopiii; 3)
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aHaai3 CTPYKTYpHU 3€EMHOIO IIOKPHBY B
po3pisi TEPUTOPiaAbHHX rpoman
KutoMupchKoi obaacTi; 4) aHaai3 BIIAUBY
pociicsKoi arpecii Ha IIpoLeCH
3€eMAEKOPHUCTYBaHHA B 2KHTOMHUPCBHKIN
obaacri.

AHaai3 ocTaHHIX [JOCAIXKEeHb i
myOaikamiti. 3 @moyaTKy OTpPHUMAaHHH
IepIIOro 3HIMKY 3eMai 3 KOCMOCY

(1946 p.) po3yMiHHA BUKOPHUCTAHHS Ta
3MiHHU 3€MHOIO IIOKPHUBY €BOAIOILIIOHYBaAO
BiJ mpocToTH Ta abcTpakiii o0 peaasizmy
Ta CcKaamHocti. Ha mepmmx eranax
MOCAII>KEHHS BHUKOPHUCTAHHS Ta 3MiHU
3€MHOTO ITOKPHUBY CTOCYBaAOCS BHBYEHHS

dizmyHOro arkTy 3MiH, TOAI SK Ha
CBOTOHI - BHUABACHHS dakTopiB
rAa00aAbHUX 3MiH HaBKOAWIITHHOTO
CEepeloBHINIA Ta PO3POOAEHHHA MozmeAeH
IIPOTHO3YBaHHA moro PO3BUTKY.
[TepmuMH BaKAMBHUMH  pe3yAbTaTaMU
BUBYEHHS CTaHy 3€MHOTO IIOKPHUBY
(1970-1i), Oya0 pO3yMiHHS TOTO, IO

IIPOLIeCH $Ki BiOyBalOThCA Ha ITOBEPXHIi
3€MAl y BUTASlI 3MiHM 3€MHOTO IIOKPUBY
BIIAUBAIOTH Ha dopMyBaHHS
perioHaabHOro Kaimary (Mohanta, 2021).
B nmozmaavmoMmy Big0yBaAOCh PO3IIHPEHHS
HalIpsMKiB 3aCTOCYBaHHSI pPE3yALTaTiB
IOOCAIIKEHD (cran €KOCHUCTEMH,
CTPYKTypa IMIIOPTY Ta €KCIOPTY TOIIO).
Ane Halbiable 3alliKaBAEHHI y
HayKOBIIiB BHUKAUKAE LOCALIKEHHS
BoauBy 3MiHm @ 3I1 Ha  OioTuuHe
Pi3HOMAaHITTH SIK Ha perioHaAbHOMY TakK i
Ha TrAobaabHOMY piBHAX (Sala et al.,
2000), HeraTHuBHAa OUHaMiKa
nerpanaiitnux mnpoiieciB rpyHTy (Trimble
& Crosson, 2000), cTaH Ta
IIPOTHO3YBaHHS 3IAaTHOCTI 0i0OAOTIYHHX
CHCTEM 3aJ0BOABHATH IIOTPEOH AIOOMHU
(Praveen & Gupta, 2019; Vitousek et al.,
1997).

B pamMkax 1BOTO [OOCAIIKEHHS
HaAUOIABIIUY  iHTEepec IIPeaCTaBASIOTH
pobotu Prakasam C., Javed A. Ta Khan
I., Mark M. Ta Kudakwashe M. Prakasam
C. mocaimkyBaB AWHAaMIiKy 3MiHM 3€MHOTO
nokpuBy y Kopailikanaa Taayk, Tawmia
Hany mporarom 40 pokiB, B pe3yabrarti
BiH BUSIBUB 3Ha4YHe 30iABIIIEHHSA
3a0yI0BaHUX Ta KYABTHBOBAHUX 3€MEAD,
B TOM e dYac IIAOLIi IIig AicoM Ta
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Bomofimamu  3MmeHInuAauca (Prakasam,
2010). Javed A. Ta Khan I. B pamkax
BUBYEHHS ripHUY0n00yBHOI

IIPOMHUCAOBOCTI IHAil gocaimzKyBaau 3MiHy
IIpolLeciB 3eMaeKopucTyBaHHa 3 2001 mo

2010 POKH. JocainHuKaMu Oyao
BCTAHOBAEHO (PAKT 3HAYHOTO 3MEHIIIEHHS
AICOBKPHUTHX  IIAOI,  KYABTHBOBAHHUX

3eMeAb Ta BOAOMM, B TOH XKe 4Hac IIAOIL
3a0yJ0BaHUX  3EMEAD, IycTHUpiB i
HeoOpoOAeHUX 3eMeAb 30iAbIliMAacs, HpHU
IIbOMY OCHOBHUM (PaKTOPOM TaKHUX 3MiH
Oyaa aHTpoIloreHHa AisgAbHICTE (Javed &
Khan, 2012). Mark M. Ta Kudakwashe
M. BUBYaAU 3MiHHU IIPOLIECiB
3eMAEKOPHUCTyBaHHS B pationi Ulypyrsi B
rnpoBiHii Minaenac 3imbabBe 3a mepion 3
1992 mo 2002 pokm i 9K pe3yabTar

BUIBUAU 3Ha4YHe 30IABIIIEHHI
KyABTUBOBAQHHX  TIIAOIIL 34  PaxXyHOK
3MEHIIIEHHS TIAOILTI 3aAiCHEHHX

TepuTopiii. Taki 3MiHN BOHHU II0SICHIOBAAHR
«dIporpamoro 3emeabHOI pedopMH Ta
IIepeceAeHHd». 3HaYHAa IIAOIIA 3aAiCHEHUX
TepuTopiii Oyaa BHpybaHa mOad Pi3HHUX

BI/IILIB I[lEIAbHOCTl IIOB’I3aHUX i3
CIABCBLKHUM rocriogapCTrBoM,
BHUKOPHCTAaHHA ACPEBUHHU paviNSS

OIIaAIOBaHHsA OyOHWHKIB, MaTepiaay Oas
OymiBHHUIITBA OyAWHKIB 1 3aroHiB [Oad
xynoou Ttomro (Mark & Kudakwashe,
2010). Cegielska K Ta iHmi mnpoeau
MoAi0He MOCAIMKEHHsI OAs YTOPIIMHI Ta
IToapmi 3a 2000 Ta 2012 poku, B
pe3yabTaTi O0yA0 BUABAEHO TEHIAEHINI 10
3MEHILIEHHSI ClABCBKOTOCIIOJaPCHKHUX
yrine Ta 30iabpllleHHda 3al0ymoBaHux. llpu
uboMy 3MiHM B [loapmii Oyam  GiabIn

iHTEHCUBHUMH, Hi)k B  YropiumHi
(Cegielska. et al., 2018). Likasi
pe3yabTaTH OyAM OTpPHUMAaHi TI'PYIIOIO

iTaAilicbKUX Ta aBCTPiMCHKHUX HAYKOBIIiB,
SKi OOCAIIUAW OUHaMiKy 3MiH 3eMHOTO0
HOKpUBY E€Bporericbkoro corwsy 3 2000
o 2018 pik. B 3araaom 6ya0 BHSIBAEHO
3MEHILIEHHSI ClABCBKOTOCIIOJaPCHKUX
yrigb, 3a paxyHOK iHTeHcudikallii
CiABCBKOIO TOCHOAApPCTBAa, BIAIIOBIIHO B
e mepiom  BimOyaock  30iABILIEHHS
[IaCOBHII, CiHOKOCIB, AYKiB Ta He3Ha4YHE
3pOCTaHHS TIAOIIL 3a0yZOBaHUX 3€MEAb
(Schirpke & Tasser, 2021). T'auGokwuii
aHaAi3 AWHaAMIKU 3MiHHU 3€MHOTO IIOKPUBY
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Ta MOro BIAWBY Ha €KOHOMIYHy Ta
€KOAOTIYHY CHCTEMY 3[iMiCHHMAa KOMaHaa
HaykKoBLIB 3 Banraapgeury. [Iag aHaaizy
BOHM  KOPUCTYBaAuCd  3HIMKaMH 3
YTPyIIOBaHHS KOCMIiYHHUX arapariB
Landsat 3a nepiox 3 1999 mo 2019 pokwu.
B pesyabTari NOpoOBEAEHOr0 HAYKOBOIO
[OCAIKeHHSI OyAO BUSBAEHO [QUHAMIKY
3MEHIIIEHHS TIAOLIY
CiABCBKOTOCTIOZIaPCHKUX VTiAb ¥ 3B’43KY i3
30iABIIEHHAM 3a0yZI0OBaHUX TEPUTOPIH,
AiciB, Bomoi¥iMm, conoHYakiB (Hoque et al.,
2022).

BaxkaAUBHM KpPOKOM B PO3BUTKY
aHaAily 3€MHOI0 IIOKPHBY Ta HOTo 3MiHU
OyAa0 3po0OA€HO KOMAaHAOI0 BYEHHUX i3
Cnoayyenux IlratiB Amepuku, 9Ki
OiArOTYBaAU €TAAOHHUH Habip maHux
3€MHOI0 IIOKPUBY, ${Ki B IIOJAABIIOMY
OyAn BUKOPHUCTaHI B 0araThboxX ITPOEKTaX
o Kaacudikailii 3eMHOTO IIOKPUBY
(Stehman et al., 2021). 94k pesyabrar,

Taki [OOCAIIKEHHS OyAu BHKOPHCTAaHI
OaraTbMa HAyKOBUMH KOMAaHIaMHU 3
pizHHX KpaiH CBiTy [OA9  po3poOKU

OOCTOBIpHUX Mozesed Kaacudikariii ta,
3araanoM, OTpuUMaTH OiAblle OOBipH [0
CYIIyTHUKOBUX 300pazkeHb. BusHauaabHe
HayKOBE MOCAIIZKEHHI Al po3BUTKY [IC-
TEXHOAOTi#i B cdepi po3poOKH ITPOTHO3IB
Ta CleHapilB Mai0yTHIX 3MiH y 3eMHOMY

IIOKpHUBi Oya0 3po06A€HO  KOMAaHIOIO
BueHUX 3 DBpaswmaii, gki po3pobuau
CLIEHApHi IIPOTHO3W 3MiH y 3€EMHOMY
HOKPUBI mifg BIIALBOM PO3BUTKY
CiABCBKOTO TrocrogapcTBa B  pabioHi

bacetiny piuku IIpara mo 2033, 2050,
2080 Ta 2100 pokiB. Po3pobaeHi crieHapii
3MiHH CTPYKTYpPU 3€MHOTO IIOKPHUBY
BKa3yIOThb Ha PO3BUTOK
arpOBUPOOHUIITBA Ta 3MEHIIIEHHS BOIHO-
00AOTHUX Vrifb, caBaH, IIPUOEPEKHUX
AiCiB, CE30HHHX AICIiB Ta BOAOTHX AYKiB
(da Cunha, 2021). ITopTyraabCchki BueHi
IIPOBEAH MOBIOCTPOKOBHUH aHaAi3 3€MHOIO
IIOKPUBY CIABCBKUX TEPHUTOPiM Ha OCHOBI
3HIMKIB 3 KOCMiyHHX amapartiB Landsat
3a mnepiom 3 1995 mo 2015 pokwu.
Komanna Ha OCHOBI BimiOpaHux
HaBYaAbHUX JaHHUX 3acTocyBasa
CTaTHUCTUYHHUN MeTon Kaacrtepuzaii K-
CEepPeNHiX CIIEKTPaAbHHUX CUTHATYp [OAd
KOXKHOTO KAACy 3€MHOTO IIOKPHUBY Ta
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[OocsirAa TOYHOCTI 76%, IIpH IIbOMY TaKa

HHU3bKa TOYHICTP y [JOBILOCTPOKOBIM
IIEPCHIEKTUBI 3abe3nedyriaa PO3yMiHHH
OUHaMIKM  OCHOBHUX 3MIH  3€eMHOTO

rokpuBy (Viana et al., 2019).
YOoCKOHaAeHHSI IIPOAYKTIB aHaAily
3eMHOI0 IIOKPUBY Ta HOro 3MiHHU
(36iabLIEHHS PO3MiABHOI 3MATHOCTI KapT)
Ha IIpgMy 3aA€XUThb Bl PO3OiABHOI
31aTHOCTI CYIIyTHUKOBHX JaHUX,
BKAIOYAIOYH PaJioAOKalliiHi CeHCOpH.
Haii6iap1r 3aTpe0fyBaHUMH NPOAYKTAMHU B
cepi BHKOPUCTAHHS Ta 3MIHHM 3€MHOTO
IIOKPUBY € Halip maHux HarioHaabHOTrO
yIIpaBAiHHS 3 aepOHaBTUKU Ta
OOCAIIZKEeHHS KOCMIiYHOTO IIPOCTOPY
(NASA) MCD12Q1 3 PO3IaiABHOIO
gnatHicTio 500 M (2001-2018) (Sulla-
Menashe, 222), Habip JaHUX
€BpOMNENCHKOTO0 KOCMIYHOI'O areHTCTBa
(ESA) Global Land Service (CGLS) Land
Cover 100 m (2015-2019) (Buchhorn et
al., 2020) i GlobLand30 (2010) (Chen et
al., 2015). He mguBAIYHUCHL Ha IIIUPOKY
3aTpe0yBaHICTh NIHX HOPOAYKTIB Ha
HAI[iOHAABHOMY Ta TAODAABPHUX PiBHSX,
BOHU MAalOTh OUH CYTTEBUM HEIOAIK — iX
IIPOCTOPOBa pPO3JiAbHA 3MATHICTH HE Oae€
MOZKAUBOCTI IIPOBECTH MOHITOPHUHT
HE3HAQYHUX 3a IIAOILIEIO MIATHOK, g9Ki €
BasKAUBUMH AT MOHITOPHUHTY Ta aHaAi3y

MiCIIeBOTO 3EMAEKOPUCTYBaHHA
(mpucaaubHi OIATHKH CIABLCBKHUX
JOMOTOCIIOAapPCTB, AICOCMYTH, BUMOKH,

boaora Tomo). OOHHM i3 HOEPUIUX XTO
B34BC4 32 HiBEAIOBAHHS IIBOIO HEMOAIKA €
€Bporeiicbke KocMiuHe areHTCTBO (ESA).
3anpoBaakeHa ESA porpama
Copernicus [ga€e MOXKAHUBICTH OTPHUMAaTHU
OIITUYHI Ta paJapHi AaHi i3 CyIyTHHUKIiB
Sentinel (po3miapHa 3maTHiCTE 10-20 M) 3
2014 poky Ha yMOBax BiAKPUTOIO
[OCTYILY. 3aBasgKu porpecy B
aATOpUTMAaxX MAaIIMHHOTO HaBYaHHA Ta
naaTopMax XMapHUX OO0YHCAEHBb [AS
criocTepexkeHHda 3eMai, Takux gk Google
Earth Engine (GEE) (Gorelick et al.,
2017) i openEO (Schramm M., 2021),

CYIIyTHUKHU Sentinel YMOKAUBUAU
CTBOPEHHS BEAMKOMACHITAOHHUX  KapT
3€MHOTO IOKPUBY 3 PO3aiABHOIO
gnatHictio 10 M (Phiri, 2020). I gk
pe3yabTaT y 2021 porri 6yno
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oryOAiKoBaHO TpU raobaabHi 10-MeTpoBi
KapTU 3€MHOIo IIOKPHBY Ha OCHOBi KA
Sentinel: Google Dynamic World (DW)
(Prakasam, 2010), ESA World Cover
2020 (WC) i Esri 2020 Land Cover (Esri)
(Zanaga et al.,, 2021). CmoiapHOIO
XapaKTEPUCTHKOIO BCiX TPHOX IIPOAYKTIB
e OararoyacoBe OadeHHS, IIPU IILOMY
CyTTeBOIO BimMiHHIicTIO € Te 110 WC i Esri
OHOBAIOIOTBCH OOUH Ppa3 Ha pik i3
CYTTEBUM dYacOBUM AaroM (o 1 poky),
Toai gk DW omepaTuBHO Hamae KapTH
3eMHOI0 IIOKPHBY Maiike B peasbHOMY
4aci (i3 yacoBUM Aarom B 7 [IHiB).
[TorpibHO BigMiTHUTH, III0 TAMOOKA Ta
IIupoKa iMITA€MeHTallis
reoiHpopMalliftHUX TEXHOAOTIHH B cdepu
AIOICBKO] [iABHOCTI obymoBAaeHa
IIOTY?KHUM PO3BHUTKOM TPbOX HAyKOBO-
TEXHIYHUX  KOMIIOHEHT: CTaTHUCTHYHA
KOMIIOHEHTA, IIPOTPaMHO-TEXHIUYHA
KOMIIOHEHTA Ta KOCMIYHi TEXHOAOTI].
CraTucTuyHa KOMIIOHEHTA.
[ToraubaerHa po3ButKy [IC-TexHOAOTIH
Ha [OpsSMYy [OB’SI3aHO i3 iMIIAEMEHTAlli€l0

B IIpOIleC aHaaily reoiH(opMalliHol
iHdopmarrii CTATHUCTHUYHHX METO/IIB
aHaaizy BEAUKUX MacHBiB JTaHUX.

Oco0AMBO BazKAWBY POAB BiflirparoThb Taki
MeTOAY $K: MAaIllMHHE HaB4YaHHAg IIifg
KOHTPOAEM (3 BUKAQIAYEM),
HEKOHTPOABOBaHE MalllUHHE HaB4YaHHd
(6e3 Buraamaua) (Halder et al., 2011,
Talukdar et al.,, 2020); wmamuHHe
HaBYaHHA Ha OCHOBI OIOPHUX BEKTOPIB
(SVM) (Adulaimi A. A., 2021), meton
Bunaakosoro aica (RF) (Sahani & Ghosh,

2021), BimoOpaskeHHsSI CHEKTPAaAbHOIO
kyra (SAM) (Talukdar et al., 2020),
HEJiTKe aJalnTHBHE BimoOpaskKeHHd 3

Teopieto pesoHaHcy (Fuzzy ARTMAP),
BifcTaHb Maxaaanobica (MD), paniaspHa
b6asucHa dyHkuiga RBF), nepeBo piiiensb
(DT), GararomapoBe copuiinarta (MLP),

HaiBHUH OalieciBCbKUil KaacudikaTop
(MLC) i mHeuiTKa AOTiKa, aATOPUTMHU
HeuiTkux C-cepenHix, aaroputm K-
CepenHix, ISODATA (irepartitini

camoopranisyroui nani) Tompo. (Halder et
al., 2011; Hashem & Balakrishnan,
2015).

[IporpaMHO-TeXHIYHA KOMIIOHEHTA €
dpyHIaMEHTAABHOI0 OCHOBOIO OOpPOOKH Ta
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iHTepIIpeTartii reoincopmartii, gaKa
CTBOPIOETBCSI B pe3yabrati  360py,
06pobku Ta mybaikariii reorpacgiuHux abo
IIPOCTOPOBUX [AaHUX 3 BUKOPHUCTAHHAM
KOMIT'IOTepu30BaHoi cucremMu. Cucremu
MOXKYTh BKAIOYATH KOMII'IOTEPH Ta
MepexXi, CTaHOapTH Ta IIPOTOKOAU OASL
BUKOPHCTAHHSA Ta OOMIHYy OaHUMH MiXK
KOpHUCTyBadaMHU B MeXax psay Ppi3HUX
nporpaM. THIIOBHMH 3aCTOCYBaHHAMH €
peecTpailis 3eMmai, Tigpoaoris, KagacTpoBi
IOOCAIM2KEHHS, OILIIHKA 3€MAi, IAaHyBaHHH
abo CIOCTepeKeHHSI 3a HaBKOAHIITHIM
cepenoBuilleM. [eomani MaroTh 6arato
pizHHUX opM, HAIIPUKAAL KapTH YU
300paskeHHsI, 3po0A€HiI 3 MOBITPA YU
KOCMOCy, TOOTO [maHi [AUCTaHIIHHOIO
30HyBaHHS. Feonani MOXKYTb
30epiratuca B 0as3i gaHUX, dgKa MO3KE
MaTH CIeLiaAbHI  PO3UINPEHHS  OAS
30epiraHHs, OOPOOKM Ta MaHIIIyAIOBaHHS
rmpocropoBuMu naHumu. leoindopmarnia
— 1€ pe3yAbTaT, OTPHUMaHHUP IIIAIXOM

aHaaily JaHUX 3a JIOTIOMOTOIO
CIieliiaabHOI KOMIT'IOTEPHOI ITpOTrpaMH,
dKa  Ha3WBa€EThCA  «TeoiHdopmarllifina

cucrema» abo I'IC. CepenoBuiiie, B SKOMY

npaitoe ['IC (mammHM, AOAM, Mepexi),
HA3UBAETHCA  «CHCTEMOIO IIPOCTOPOBOL
iH(popMmartii», sgKa PpPoO3POOAIOETBCH Ta
CTBOPIOETBCS OAd BiAIIOBiAi Ha moTpebu

Arofei abo opradizailifi y HIpoCTOpOBii
inopmMmartii (Siebritz et al., 2022).

Kocmiuni TexHoaorii. Ha cworommi
OiApILIICTE KpaiH pPO3BHUBAIOTH BAACHI
KOCMIiYHi ImIporpamMu [ad HiATPUMKH
OPUHMHSATTA YIPaBAIHCBKUX pillleHb B
chepi  KOMyHiKalliil, ITPOMHCAOBOCTI,
HalliloHaAbHOI Oe3eKM Ta BHBYEHHS
3MiHH KAaimary (Economic, Social, and ...,
2022). B pesyabTaTi Takoi miIABHOCTI Ha
HaBKOAO3eMHiH opbiTi 3emai, craHoM Ha
2021 pig, B3HaAXOOWAOCHL 7,5 THC.
aKTHBHUX KOCMIYHUX arapariB, 110 Ha
28% Oiabmre, HiK ¥ 2020 pori (Mohanta,
2021). Takuii aKTHUBHHH pPO3BUTOK Ta
3aCTOCYBaHHS KOCMIYHUX TEXHOAOTIH y
BCiX cdepax rocrnofapChbKoi MiIABHOCTI €
OOHUM i3 BaXKAMBUX IHCTPYMEHTIB
JOCSATHEHHS IliA€¥ TAO0aABHOTO PO3BUTKY
3a paxyHOK HaJaHHSd OIepaTHBHOI Ta
BHCOKOsIKicHOI iH(popMmarii (Plugar et al.,
2021).
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MarTepiaa i meTonn

Tepurtopisa JIOCALIZKEHHS].
KurtoMupcrka 00AacTh 3HAXOOUTHCHA Ha
HiBHOYI YKpaiHnu, B Mexax Iloaicekoi
HHU30BUHH, Ha  HiBOHI B MezKax
[TpuaHIITPOBCHKOL BHCOYHHHU.
AnMiHicTpaTUBHUHT LeHTp -  MicTo
XKutomup. o ckaamy obaacti BxomsaThb 4
parioHu: 2KutToMUpCBKUH,
Bepau4iBcrKUA, KopocreHncrkui,
Hosorpan-BoanHcekuii. Mae S wict
obGaacHOTO 3HA4YEHHY (bepanuis,
Kuromup, Kopocrens, MaawuH,
Hosorpaza-Boauncekut), 7 MicT
palioHHOro  3Ha4YeHHS (ArgpyuIiBka,
BapaniBka, Kopoctuiuis, OBpyy,
OaeBcbk, Pagomuimnas, YygniB), 43
CeAHIlia MiChbKOTro THILy; 1619 ciabCBKUX
HaceaeHUX IIyHKTIB. Haceaenna — 1 231
239 oci6. Ilaoma 29 832 km?. B
pe3yabTaTi pedopmMu meleHTpaasizamii Ha
TepuTOpii obaacrti CTBOPEHO 66
TEPUTOpPiaAbHUX TIpomand, 3 Hux 12 -
MiCBKUX, 22 — ceAuniHux Ta 32 CiAbCBKHX
(puc.1). BignoBigHo mo 3akoHy YkpaiHu
«I[Ipo MicleBe CcaMOBPsIIyBaHHS»
TepUTOpianbHa rpoMaga —  KHUTEeAl,
o0’emqHaHI TIOCTIHHUM IIPOXKUBAHHAM Y
MeXKax Ceaa, CeAulla, Micra, II0 €
CaMOCTiHHUMU aaMiHiCTPaTHUBHO-
TEePUTOPiaABHUMHU OOWHULISIMU, abo
n06poBiAbHE 00’c¢ MHAHHS XKUTEAIB KiABKOX
cin, ceauml, MicT, dKi MawTh €IUHUH
anMinicrpatTuBHul 1eHTp ([Ipo MicreBe
caMoOBpsifyBaHHS B YKpaiHi..., 1997).
BignoBimHo mo crarti 140 KonHctutyiii
YKpaiHH TepUTOPiaABHOIO TPOMAaJOI €
KUTEAb CeAa, ceauIna, wmicra abo
n006poBiAbHE 00’¢ MHAHHS XKUTEAIB KiABKOX
cia y ciapceky rpomazny (Constitution of
Ukraine, 1996). Cranom Ha 2021 pik B
Ykpaini HaaiuyeTbcsa 1469 rpoman,
YTBOPEHHX IIAIXOM OO’€IHaHHHA Cia,
ceaurn i micrt. TepuropiaabHa rpomana,
aaAMiHICTPATUBHUM IIEHTPOM SKOi €
MiCTO, € MICBKOI TEPHUTOPiaAbHOIO
rpoMazolo, IIEHTPOM €KOi BH3HAYEHO
CEAHINIE MICBKOTO THILy — CEAHIIHOIO,
IEHTPOM HgKOI'0 BH3HAQYEHO CEA0 —
CIABCBKOIO. Y MOCAIAKEHHI IiJ MiCBKUMH
TEePUTOPIAMH OymeMo PO3yMiTH TepuTopil
MICBKHX TE€PUTOpPiaAbHUX TpoMal, a IIif
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CIABCBKUMH — TEpPUTOPii CIABCBKUX Ta

CEAMIIIHUX TEPUTOPiaAbHHUX I'pOMa.

Puc. 1. l'eorpadriuHe mmoaokeHHs YKpainu Ta ii aaMiHicTpaTHBHO-TEPUTOPiaAbHHUH

[l>xepeaa B LILOMY
LOCALI2KEHHI BHUKOPHCTAHO
aBTOMATH30BaHUMN MMiAXim aad raobaabLHO
y3rokeHoi Kaacudgikamii  3eMeAbHOTO
IIOKPUBY i3  BHCOKOIO  PO3MIABHOIO
3IaTHICTIO B Macuitabi yacy OAHU3BKOMY
[0 PeaAbHOI0, BUKOPUCTOBYIOUHM TAMOOKE
HaBYaHHA Ha 300paxkeHHax KA Sentinel-
2 3 HOpPOCTOPOBUM poO3pizHEHHAM 10 M,
po3pobaeHUY  KOMaHAOI OOPOOHUKIB
koMm1taHii Google Ta HaykoBIiB 3 National
Geographic Society, Boston University,
World Resources Institute (Brown et al.,
2022). Habopu maHWX 3reHEpoBaHi Ha
naatdopmi GEE 3a 7omoMoroo npoaykTy

JAHUX.

IIOTiA
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GOOGLE/DYNAMICWORLD/V1 Ta
6e3rocepeHbO €KCIIOpPTOBaHi oA
nomaabiioi o6pobku B ArcGIS PRO ta R
3a nepion 3 2016 o 2022 poxku. IIpogykr
Dynamic World V1 pgae MOXAUBICTD
oTpUMaTH IiHQOpPMAIID OAd OEB’SITH
KaaciB noBepxHi Bopa, [epeBa, Tpasa,
3aTomnaeHa POCAUHHICTB, KyavsTypH,
YarapHuky, 3abynoBaHa Teputopis, ['oaa
3eMad, CHir i Aif.

Kaacudikariito 3eMeABHOTO ITOKPHUBY
2KurToMupchKoi 06AacTi 3a METOOOAOTIEI0
Google Dynamic World cranom Ha 2022
PiK IIpeacTaBA€HO Ha pHC. 2.
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Puc. 2. Kaacudikariig 3eMmeAbHOTO ITIOKpUBY 2KUTOMHPCBHKOI 00AaCTi 3a
MmeTomoanoriero Google Dynamic World

Pe3yAbTaTH Ta OOrOBOpPEHHS

AHani3 3eMHOro IokpuBy y 2022
pomi (puc.3) cBimumTh mpo Te 1o 52%
IIAOILT] KU TOMUPCBKOI obaacTi
CTAaHOBASITH AICOBKPHUTI TepuTopii, ki
30CepeIKeHi B OCHOBHOMY B ITiBHiI4UHIH Ta

LEHTPAABHIH dYacTuHi o0aacti B3IOBXK
piuku Terepis. ITpu LBOMY
CiABCBKOTIOCIIOAPCHKI 3€MAi, B
OCHOBHOMY  30CEPEIKE€HI B  TPBOX

Aokalligx: 1) miBmeHHa YacTwHa obaacTi
(BepouyiBCcBKMI paiioH); 2) LEHTPAAbHUM
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nosic mupuHoo 40-60 km; 3) Ha miBHOYI
— OsBpyupku,¥ Kpax. [lecary dYacTHUHY
TIAOLI 00AacTi 3afiMaloTh YarapHUKU Ta
TpaBa, IKi B OCHOBHOMY 30CEPEIKEHI ¥
B3/I0BK OOPIT Ta BOOHUX O0’€KTIB, 4acTKa
SIKHUX CTAaHOBUTD 0,63%. YacTkra
3a0yZIoBaHUX 3€MeAb CTaHOBHUTL 3,7%
BOHH pPiBHOMIpPHO poO3HOAiA€HI Ha BCiH

IIAOIITHHI obaacTi 3 3HAYHOIO
KOHIIEHTpAIli€El0 B Micrax 00AacHOTO
3Ha4YEHHS.
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Puc. 3. Crpykrypa 3eMHOTO TOKpHUBY 2KuToMupchKoi obaacti y 2022 porti

[TorpibHO BiAMITHTH, IO CTPYKTYypa

3€eMEABHOT'O  IIOKPUBY OTpHMaHa B
pe3yabTarti 006pOoOKU CYIIyTHHKOBHUX
3HIMKIB Ta OJaHUX OMILiHOI CTATUCTHUKU
OELI0  BiApPi3HAIOTHCI (Taba.1). 3a

moriomoro ['IC-TexXHOAOTIH HEMOXKAHUBO
BUOKPEMUTH BCi 3€MAi ITIEBHOTO KAACy B
paMKkax OMIiIifHOI CTATUCTHUKH, TaK SK

CYIyTHHUKH  KAACHU(QIKYIOTb  3€MEABHI
MIATIHKHM BHKAIOYHO 34 BigOMBHUMH
BAACTHBOCTIMHU  IIOBEpPXHI 3eMai y

IIEBHOMY CIIEKTPAABHOMY Miaria3oHi, Toai
gk odiifiHa craTUcTUKa 0a3yeTbCcs Ha
IOPUANYIHOMY CTATYCi 3¢ MEABHUX TiATHOK.
Huxxye HaBeneHUM TIepeAik OCHOBHUX
BIAMiHHOCTEH 15 (0) Hal¥BasKAUBIIITHX
KAacax 3€MHOTO IIOKPHUBY.

1)  CiAbCBHKOTOCIIOAAPCBHKI  3€MAI.
BinmosimHO MeTomoaorii Dynamic World
CiABCBKOTOCIIOZIAaPCHKI 3eMAi
IIPENCTaBA€HI TaKMMHM  TUIIAMH K
KyABTHBOBaHI yrifas Ta TpaBa. B cBoro
qepry BiAIIOBiAHO 0 odimifiHO1
METOAVKHU 360py CTATUCTHUYHOI
iHpopMmarii B  Ykpaimi maHi 1Ipo
CiABCBKOTOCIIOZAPChKiI 3€MAlI BKAIOYAIOTH
TpU Kateropii: 1) piaag, 2) nepeaoru i 3)
OaraTopiuHi  HacaIKEHHS, ciHOXKAaTi,
nacoBuiia. B pesyabraTi IIOPiBHAHHA
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KAaCy KYyABTHBOBaHi yrigad (3emai ski
IIPOTSTOM POKY nignaBaAuCa
KyabTHuBailii) Bix Dynamic World Ta Opua
3eMAs  Big OQImiiHOI CTATHCTHKU MU
baumMmo  Bigminxicte B 1,7%. lle
IIOSICHIOETBCA THM IO CTaTUCTHUYHE
yopaBaiHHA 30upae Taky iHdopMalliro
AVIIIE YV YaCTHUHHU CiABCBKOT'OCIIOAAPCHKHUX

TOBapOBHPOOHUKIB
(ciaAbCBKOT'OCIIOIAPCHKI ITiAIIPUEMCTBA Ta
CiABCBHKI JIOMOTOCIIOIapCTBA) i B

IIOJAABIIIOMY PO3TIOBCIOXKYE IIi aHiI Ha
BCI0O o0aacTb. BigMiHHICTE MiXK KaacaMu
TpaBa Bigx Dynamic World Ta mepeaoru
Bil OilifiHOI CTATUCTUKU IIOSICHIOETHCH
TUM 10 [0 KAacy TpaBa BXOAATh BCi
3eMAi, Ha HgKHX 3pocTasa Tpasa
(macoBumia, ciHOXAaTi, AyTH, 3€MEABHI
OIATHKH T TpaBoio 0iasd pidok, aiciB
TOLIO) TOHI SK [0 KAACy IIEPEeAOTH ¥
odirtitinit CTaATUCTHIIL BXOIATH
BUKAIOYHO 3€MEABHI MIATHKHU i TPaBOIO
HOPHU3HAYEHI [AS CiABCHBKOTOCIIOAAPCHKOTO
BHUPOOHUIITBA (IIpomask CiHa, CHAOCY,
BUKOPUCTAHHH Ha KOPM
CiABCBKOTOCIIONAPChKUX TBapuH). Takoxk
BiAMoOBiAHO OQIiH#AHOI CTATHUCTHUKHU [0
ClABCBPKOTOCIIOJAPChKHUX IIAOILL BKAIOYEHO
OaraTopiuHi  HacaIKEHHS, ciHOXKAaTI,
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HacoBHIIa ToAi sIK BiamoBigHo Dynamic
World OaraTopiuni HacaIKeHHsa

BimHeceHO MO0 mHepeB, a CciHoxkaTi i
I1acoBHIIA O TPaBHU.

Tabaura 1.

[TopiBHAHHS CTPYKTYPH KAaciB pocanHHOCTI 2KuTomMupcbkoi obaacti y 2021 porti Ha
ocHoBi cratuctuku Google Dynamic World Ta odinifiHoi cTaTuCTHKY YKpainu

Type Google Dynamic Official statistics — 2021, % [O]
World — 2021, %
KyapTHBOBaHI yrings 39,4 Opasi 3eMai 37,7
TpaBa 5,4 [Tepeaoru 2,1
BaraTopiuni
HacaI>KeHHS,
CIHOZKAaTi, IaCOBHIIIA 10,8
Hepena 45,3 Aic 37,7
3abynoBani TepuTopii 5,5 3abynoBani 3emMai 3
Yarapauku 3,3
l'oaa 3eMmaqa 0,1 BigkpuTti 3emai 1,3
3aToraeHa BomHo-60A0THI yrigas
POCAUHHICTD 0,1 3,4
Bona 0,9 Bigkputi Bogo¥iMu 1,6
IaI1E 2,4
Paszom 100 Paszom 100
2) AicoBkpuri TepuTopii. BimmosimHo Ta OYUIIEHHST CTIYHUX BO/I, IIAST
metonoaorii Dynamic World Bu3HauaeTbca BUPOOHUIITBA Ta po3nomineHHS
Oyap-9Ka  TEepUTOpisd, sdKa  BKAIOYAE €AEeKTPOEHEePrii); $SKi BUKOPHUCTOBYIOTHCS
IEPBUHHI Ta BTOPHHHI AicH, a TaKoOX A BIATIOYMHKY Ta iHINI BIiZKPUTI 3eMai
BEAVKI HaCa/KEHHs, TOHi 9K odilifiHa (3eaeni Haca/KeHHS 3araabHOTO
CTaTUCTHUKA nogae TepUuTopii, gKi KOPHUCTYBaHHS, KEMIIIHTH Ta OyIWHKU
3apeecTpoBaHi B Jlep:kaBHOMY areHTCTBi BiAIIOYHHKY, 3aiHATI IIOTOYHUM
AlcoBUX ~ pecypciB  YkpaiHy, TOOTO Oy LiBHHULITBOM i BiABeIeHI i
IIPOMUCAOBI camy, MapK{H, THMYacOBO Oy aiBHHLITBO, Iz TiApOTeXHIYTHUMU
3aaicHeHi TepuTopii B pe3yAbTaTi criopyaaMHu, BYAUIISIMU, TIAOIIAMH,
IIPUITMHEHHS BeJIeHHH HalOepexKHUMHU, KAanoBUIllaMu). B Toi ke

CIABCBKOTOCTIOIAPCHKOI AiSIABHOCTI TOIIO B
IUX JaHUX HEe Bpax0BaHO, I1I0 B pe3yAbTaTi
i popmye 1oxubKy B 7,6 %.

3) 3abymoBani  3emai. Peectp
3abymoBaHUX 3eMEeAb BE€IETHCH
[ep:xaBHUM 3eMEeABHUM KaJ1aCTpoM

YKpaiHu, [0 [aHOro KAacy BiTHOCATHCS
3eMAi Ha IKUX PO3TallloBaHi OyaiBai: OIHO-
i [IBOIIOBEpPXOBi; 3 TphoMa i OiabIlre
II0BEPXaMU; IIPOMHUCAOBI; BIOKPHUTI
PO3pO0KH, Kap'epH, MNIaxXTH;, OYmiBAl, sKi
BHKOPUCTOBYIOTBECSI B KOMEPLIHHUX IASIX;
CIOpyayd T'POMAJACBKOTO  IIPU3HAYEHHS;
3MIilIaHOTO BUKOPUCTAHHS, SKi
BUKOPUCTOBYIOTECS [AS TPAHCIIOPTY Ta
3B'd3Ky (HOPOTH, 3aAi3HUIN, AepPOIIOPTH Ta

iHITi); d9Ki  BUKOPHUCTOBYIOTBCS — [AS
TEeXHIYHOL iHppacTpyKTypHu (mast
BUIAAEHHS BIIXOMIiB, BOmo3abe3redyeHHda
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4yac, BiamoBimHO MeTomoaorii Dynamic
World mo 3ab0ymoBaHHX 3eMeAb BiTHECEHO
3a0yI0BH HH3BKOi Ta BUCOKOI IIABHOCTI,
OOporu Ta MICBhKi Bigkputi mpocropu. He
OUBASYUCH, Ha Te M0 BCi THUOHU
3a0yI0BaHUX 3€MEAb 34 METOIOAOTIEI0
Dynamic World BigmoBizamoTs THIAM
OopilliffHOI CTATHUCTHKHU (IKMX € Habararto
Oiabmre), yacTka 3a0yZOBaHUX 3€MEAb 3a
Mmetopoaoriero Dynamic World va 1,5 %
Oiabmre HixK 3BiTye odillifiHa cTaTHCTHKA.
Taxka BiAMIHHICTE MOZKE CBIMYHUTH, IO ITi

1,5 % abo 44,4  THC. ra €
He3apeeECTPOBaHUMU 3a0yI0BaHUMU
3EMASIMH.

4) Boaui  00O’eKkrTH. Baxkausoro

ocobauBicTIO MeTomoaorii Dynamic World €
BHUKOPUCTAHHS CYIIyTHUKOBHUX 3HIMKIB 3
po3miabHOIO 3maTHicTIo 10 M, TOOTO TIAOIIIA
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IIPOEKIIii IliKceaa Ha TMOBEPXHIO 3eMAi
nopiBHroe 100 M2, 110 mOyKe YacTo €
HeJoCTaTHIM TIpH  imeHTH(IKAIN] MaAux
Pi¥oOK, CTPYMKIiB Ta KaHaaiB. BpaxoByrouu
e HOTPiOHO BIAMITUTH 3HAYHY MHOXUOKY
OpH IIOPiBHSIHHI IMX OAaHUX 3 JAaHUMU
odittitinoi crarucruku. [Ipm nBoMy, Ha
Hallly OyMKY, CTaH (IIAOIIIa) BEAMKHX PIdOK
Ta BOJOPM aneKBaTHO OIIUCYE MUHAMIKY
3MiH BOOHHUX OO’€KTiB.

OmHuM i3 BaKAMBUX €AEMEHTIB
aHaAi3y 3€MEABHOTO IIOKPHUBY OyIb-sIKOi
TEPUTOPIi € MOOCAIIDKEHHA AUHAMIKHU 3MiH
(raba.2) B po3pidi KaaciB POCAMHHOIO

BiOyAHCH B TAKOMY THIIi 36€MHOI'O IIOKPUBY
K KyABTHBOBaHI yTifsi, Take 30iAbIIIeHHS
BimOyBaANCh B OCHOBHOMY 3a pPaxyHOK
TaKUX KAacCiB sK TpaBa (-112 Tuc. ra abo -
46%), nepeBa (-122 Tuc. ra abo -1%) Ta
yarapHuku (-27 THc Ta abo -39%).
3acayroBye Ha yBary IIOCTYIIOBE
30IABIIIEHHST BOJHUX O0’€KTIB Ha 2 THC. Ta
abo uHa 8%, 110 BHUCTyIIaE 0Oa3UCOM [OAS
30iABIIIEHHSI KyABTUBOBAHHUX YTiflb, TAaK SIK

y2Ke 4acTo CIABIOCIIBUPOOHUKH
BUKOPUCTOBYIOTh 3polIyBaHe
zeMaepobcTBO. PakTOM — HOKpAIEHHS

BOIHOTO pexxuMy 2KHUTOMUPCBHKOI 00AacTi €

nokpuBy 2KuToMHpCBbKOi  obaacti. 3a 30iABITIEHHS TaKOTO THUITY KAaCiB
JOCAIZKYBaHUM IIepion HaMOIABIII 3MiHHK IPYyHTOBOTO IOKPHUBY K  3aTOIA€HA
259 THc. ra abo Maike Ha TPETHHY, pocanHHicTb Ha 3,8 THC. ra abo Ha 53%.
Tabaung 2.
[uHamika 3MiHU 3€eMHOTO OKpPUBY 2KuToMHUpPCHKOi 06AacTi Ha ocHOBi Google Dynamic
World
3MiHa
Pik | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 |2022* | 2016/2022
Tun Tuc. ra| %
l'onaa 3eMas, THC.
ra 4,1 2,9 3,3 5,2 5,1 3,6 4,4 6,7 7,6
Smina, % - -28,2 11,6 59,8 -2,8 -29,7 | 23,1 - -
3abynoBani
Tepuropii, Tmc. ra | 1178 | 115,6 | 115,2 | 114,3 | 110,3 | 112,8 | 108,1 |-15,5 | -8,2
Smina, % - -1,8 -0,3 -0,8 -3,5 2,3 4,2 - -
KyapTuBOBaHiI
yrigag, THC. ra 777,6 | 857,4 [ 907,5 | 921,9 [ 950,0 | 969,5 |1012,4 |259,4 | 30,2
Smina, % - 10,3 58 1,6 3,0 2,1 4,4 - -
3aronaeHa
POCAUHHICTB, THUC.
ra 1,3 1,2 1,3 1,3 1,3 1,1 1,9 3,8 |53,1
Smina, % - -4,1 8,8 -3,9 -0,2 -15,2 | 80,6 - -
TpaBa, THC. Ta 270,5 | 247,7 1 206,8 | 191,3 | 160,8 | 153,7 | 145,4 |112,0 [-46,2
Smina, % - -8,4 -16,5 -7,5 -16,0 4,4 -5,4 - -
YarapHukH, TUC.
ra 214,3 | 123,8 | 105,9 | 137,8 | 148,7 | 119,4 | 130,3 |-26,7 [-39,2
Smina, % - -42,2 | -14,5 | 30,1 7,9 -19,7 9,1 - -
HepeBa, THC. ra 1551,3 |1594,6 [1601,3 |1569,3 |1565,8 |1582,0 |1537,5 |121,6 | -0,9
Smina, % - 2,8 0,4 -2,0 -0,2 1,0 -2,8 - -
Bopa, tHc. ra 17,2 17,5 18,8 18,7 17,7 18,5 18,6 2,1 8,3
Smina, % - 2,1 7,3 -0,8 -5,2 4,3 0,7 - -
Pa3owm, THC. Ta 2954,0 [2960,7 |12960,1 |2959,8 |2959,5 |2960,6 |2958,6 | -4,0 | 0,2
Smina, % - 0,23 0,02 0,01 0,01 0,03 -0,1 - -

Cmarom nHa 25 xoemHsi 2022 poky
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[TorpibHO BiAMITHUTH IO AUHaAMIKa
3MIiHM KOXKHOIO 3 KAaQCiB 3€MHOIO
IIOKPUBY € VHIKaABHOIO 1 moTpedye
OEeTaAbHOIO BHBYEHHS, $£K Ha pPiBHI
obaracTi B 1IiaoMy TakK i Ha piBHI
TEPUTOPiaAbHUX TpoMaj pPi3HUX TUIIB
(MiCBPKHX, CEAMIIHUX Ta CIABCHKUX).

3aaicHeHi TepuTopii — maoma
3eMHOI'0 IIOKPHBY Oyab-KOI TepUTOpIii,
Ha 4Kifi dYacTKa [OEPEeBHOTO IIOKPUBY

700
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o]

20

o]
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o]

]

MiCBKi TpOManH

9 T0%
n 2.7%

CeTHIIHI TPOMaIH

cra"HoBUThL He MeHie 10 %. [lo Takux

TEPUTOPiNi HaAeXKaThb AiCH, II0A€3aXHCHI
AICOCMYTH, CiABCBKOTOCIIOOApPCHKiI caau,
aicomapku. BimnosimHo panux Google
Dynamic World y 2022 pomi, 51,2%
Teputopii 2KumroMupcbkoi obaacti €
3aaicHeHOor0. 3 1ux Tepuropit  34%

IpunajgaAl Ha MiICBKiI TepHUTOpiasbHI
rpomaay, 36% Ha ceaumHi i 30% Ha
ciabCBKi (pHuc. 4).

-2.1%* m2016
m2017

2018

m2019

m2020

2021

m2022

CiTbCBKi TpOMAaTH

* glOHOWeEeHHs 3HaueHHst nokasHuka 2022 poky 0o 2021 pokry, Yy siocomrax

Puc. 4. [1ao1ia 3asicHeHuxX TepuTopiit 2KurToMupchbKoi obaacti y 2022 porri
3a nanuMu Google Dynamic World

CraHoM Ha 2022 pik
CIIOCTEPIra€eThbCcs CYTTEBE 3MEHIIEHHd
3aAiCHEHUX TepuTOpilt obaacTi y BCix
THUIIaX TEePUTOPiaABHUX rpomas
npubanu3no Ha 3%. Take 3MeHIIEHHHA
IIOB’A3aHO i3 POCIHCHKOIO arpeci€ro mpoTHu
Ykpainu, sKa HeraTUBHO BIIAUHyAa Ha
I[iHy Ta CTabiABbHICTH ITOCTABOK OCHOBHHUX
PECYpPCIB IAS OIlan€HHd IKUTAA (OpoBa,
ras, eAeKTpoeHeprisi). BpaxoByrouu Te 110
OpoBa € HaMOIABII AOCTYITHUMH i3 IIHX
TPBOX PECYPCIB OAS OIIAA€HHS XKHUTAQ,
TOMYy HaCEA€HHS IIo4aAo 3AiMCHIOBaATH
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3aroTiBAIO JepeBUHU y dopmi
BHUpPYOyBaHHs Ta 3a4HIIEHHd CTAapUX
CalKiB, 3aAiCHEHHX YarapHUKIB Ta PidoK
(ipuramifiHux KaHaaiB), aicocmyr (pHc. S).
BpaxoByioun Bce BHILE HPEACTABACHE —
BimOyAaoCH 3MEHIIIEeHHS 3aAICHEHUX
TEPUTOPiH B 3araabHifi CTPYyKTypi KaaciB
3€MEABHOI'0 IIOKPUBY, IIPHU IbOMYy Ha
TepuUTOpii MiCBKHX TEPUTOPIaABHHX
rpomMan 3MEHIIIEeHHS CTaHOBUTHL 2,8
BiZICOTKOBUX IMyHKTIB, ceaumunx — 3,1,
CiABCBKUX — 2,6.
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2KoBtuii - 3asicHeHi TepuTtopii 2021 poky; 'oaybuii - 3aaicHeHi TepuTopii 2022 poKy
Puc. 5. Ilpukaag 3miHu aicucrocti y 2022 poui mopiBHgHO 3 2016 p.
(Ha npuxnadi cena Benuxa INopbawa, YepHsaxiecbKka cenuuiHa mepumopiaibHa
epomada, 2Kumomupcoka obiacms)

KyapTHUBOBaHi yrigga - yrigosa Ha
AKUX CHUCTEMAaTHUYHO BUPOIIYIOTHCI
CIABCBKOTOCIIOAPCHKI KYABTYPH 3 METOIO
oTpUMaHHS NpHUOYTKYy abo 3abe3nedyeHHd
IPOZOBOABCTBOM YAEHIB CiABCBKOTO
poMmorocrnonapcrTa. ToOGTo 1e 3eMeAbHi
yTifnd, 110 CUCTEMAaTHYHO 0OpPOOAIOIOTHCS

i BHKOPHUCTOBYIOTBHCH IAd IIOCiBY
Pi3HOMAHITHHX  CIABCBKOIOCIIOAAPCHKUX
KYABTYD AT OoflepPKaHHI
ciabcpkorocrionapcbkoi  mpoxykini.  Li
yrinasg €  TOAOBHHM  3acoboM y
CiIABCBKOTOCIIOIAPCHKOMY  BHUPOOHHUIITBI

dK CiABCBKOTOCIIOAAPCHKUX ITiAITPUEMCTB
Tak 1 CIABCBKHUX JOMOTOCIIOOApCTB.
BigmoBimHOo mammx Google Dynamic
World y 2022 pomni 34,2% Tepuropil
KutoMUpCchKoi o00aacTi cHCTeMaTHUYHO
BUKOPHUCTOBYIOTBCSI [ASI BHPOIIyBaHHIA
CIABCBKOIOCIIOJAPCBKUX KYABTYpP. 3 IHX
Teputopiii 23% mnpunagasm Ha MICbhKi
TepuTopiasbHi rpomanu, 43% Ha CEAMIIIHI
i 33% Ha ciabcbKi. BinmosigHo puc. 6 3a
OCTaHHI CiM pOKIiB BiAOyAOCH CyTTEBE
3pOCTaHHSI IIAOLL KYABTHBOBAHHX YTib
Ha 30%. Take 3pocTraHHd BimOyBasOCh B
OCHOBHOMY 34 pPaxyHOK 3MEHIIIEeHHI
IIOTOAIB’ST BEeAMKOI poratoi XyZmoOu SK B
2KurToMupceKiit o6aacTi Tak i B YkpaiHi B

iAoMYy, dKe BIIAMHYAO Ha
TpaHcgopMaIlio TPaB’THUCTHUX
arpolleHo3iB B KYyABTHBOBaHi (puc. 7).
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[Ipu 1bOMy  HaibiAbIlle  3POCTAHHS
KyAbTUBOBaHUX Vrifb IIpUIIafas0 Ha
MICBKi TepHUTOpiasbHiI TrpoMagyd — Ha

37,2%, 1110 B CBOIO 4epry IIOB’3aHO i3
AOTICTUYHUMH BUTpPaTaMH HigIIPHUEMCTB
Ha IIepeBe3eHHs TOBapiB Ta 00AaTHAHHS:
BEAUKI arpokoMIiaHii IIparHyThb
iHBecTyBaTH B Ti TepHUTopii Ae Hadikpaii
LOOPOri Ta MPUCYTHH 3aAi3HHYHA CTaHILM,
[0 € HEeOAMIHHHUM aTpubyToM BCiX
MIiCBKHUX TE€PUTOPIH.

[IpeacraseHi 3mMiHM B  CTOPOHY
€KCIIaHCii  CiABCBKOTO rocriofapcTaa
TaKO3K IIOB’d3aHi i3 3MiHOIO Kaimaty. Tak
nocaimxkenHs (Herasymchuk et al., 2018;
Fopobens i €Bnak, 2017) mpoBeneHi 3a
nepiomr 3 2000 mo 2015 pp.
JEMOHCTPYIOTh 1110 Ha TepUTOpii
KutoMupchKoi obAacTi B yCi IOpU POKY
CIIOCTEpPIraeThCs IIEPEBHUILIEHHI
TeMIIepaTypPHUX [TOKA3HUKIB IIOPiBHAHO 3
HOPMOIO: B3UMKY — Ha 1,3-2,5°C, BecHOIO
- Ha 1,0-1,9°C, BaiTKy — Ha 0,8-2,4°C,
BOCEHHU - Ha 0,5-1,7°C. Otxe,
CIIOCTEepPiraeThCd TeHIAEHITIS 10 3PpOCTaHHI
CepeqHBOMICIYHUX  TeMIlepaTyp,  dKi
CBimyaTh MHOpo 3MiHy Kaimary y O0iK
roTernaAinHg. [TpryoMy morenaiHHG GiAbIn
Bim4yyTHe y 3UMOBi Micdali. B cepenaroMy
3a 2000-2015 pp. piyHa TeMmmeparypa o
obaacti 30iabmuaaces Ha 1,8 °C. B cBoro
4epry IIOTEIAIHHS BIIAUBaE Ha
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akTHUBI3aIii IIpoLIEeCiB PO3KAaJaHHS
TyMyCcy B TIpaHTax Ta IIiABUIIEHHI
ePEeKTUBHOCTI BHeCEHHI o00pUB,
IIPOAYKTHUBHOCTI (POTOCHMHTE3Y BHACAIZIOK
30iABIIIEHHS BMICTy BYTAEKHCAOTO Tra3y B
arMoccepi Ta TIONOBXKEHHS  CE30HY
Bererallii Ha Bcifi Teputopii obaacti. B
30oHi Iloaicca 3a ocranHi 10 pokiB
cpopMmyBaBcsd OiABII TENAWE 3MMOBHH i

500
450
400

o o o o

300 =2018
250 m2019
20
=2020
15
=2021
10
|
5 2022
0

PaHHBOBECHSIHUH nepionu aKi
CIIPUSATUMYTH pocty i PO3BUTKY
iBAEHHUX, HETUIIOBUX  [IAS ITHIX

TEPUTOPIH KYABTYp: cOsl (30iAbIIIeHHS B 6
pasziB y 2020 y mnopiBHaHHI i3 2010),
COHAIIHHUK (30iapleHHs y 15 pa3sis),
pimak  (30iabmenns y 2,5  pasm),
KyKypya3a (30iavlieHHa y 15 pasis)
(Perionu Ykpainu, 2020).

0, s
4.0% 3.7%*%

m2016

MiCBKi TPOMAaOH  CelTHINHI TPOMAJH  CiTbCHKI TPOMAIH

* BiMHOIIIEHHS 3Ha4YeHHd IToKa3HuKa 2022 poky no 2021 poky, y BincoTkax
Puc. 6. [1aom1i KyABTHBOBaHUX yTinbk 2KUToMHUpPCBHKOL 00aacTi y 2022 pormi
3a gasuMu Google Dynamic World
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m2016

MiCBKi TpOManH CeTHIIHI TPOMaIH CiTbCBKi TpOMAaTH

* BiMHOIIIEHHS 3Ha4YeHHd IToKa3HuKa 2022 poky mo 2021 poKy, y BincoTkax
Puc. 7. Ilaoma mig TpaBoro 2KuToMUpCEKOi o6aacti y 2022 porti
3a gasuMu Google Dynamic World

TpaB’daHUCTHI MOKPUB € BasKAUBUM
KOMIIOHEHTOM &K arpapHuxXx Tak i
€KOAOTIYHHUX arpoIleHO3IB Ta € OJHUM i3

IHOAMKATOPIiB PO3BUTKY TBApPUHHUIITBA B
perioHi. B cTpyKTypi 3€eMHOIo IIOKPHUBY
KurtoMupcekoi obaacti TpaB’SHUCTHH
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nokpuB 3aiimae 4,9%, ase IIOCTYIIOBO
3MEHIIIYETHCH. ITo BCix THUIIaX
TEPUTOPiaAbHHUX TI'POMa] CIIOCTEpirasocs
3meHIIeHHs 10 2021 poKy (B cepeaHbOMY
mopivHo S5 %), Tomi K y 2022 pori

HagiHHg  CYTTEBO  CIOBIABHHAOCH B
CIABCBKHMX Ta CEAHUIIHUX TEPUTOPiaAbHUX
rpoMangax, TOAi SK 'y MICBKUX -
3ynuHuAoca  (omuB. puc. 7). Taka
IyHaMika IIOB’d3aHa i3 IBoMa
dakTopamu: 1) yacTUHa  TOPO/iB
CIABCBKMX  JOMOTOCHOMAPCTB  3acisgan

TPaBOIO y 3B’E3Ky 3 THUM, LI0 YOAOBIKH
O6yan mobGiaizoBani mo 3CY B pesyabrarti
pocitickkoi arpecii, a BUpOIyBaHHS
TpaBU BHUMAara€ HalMEHIIEe AOJACBKHUX
3arTpar; 2) pocificbka arpeciga
CIIpUYUHHAA HecTady [IeBHUX IPOAYKTiB
XapuyBaHHd] Ta iX 3HaYHE yAOpOXK4YaHHH,

45 22.20%%

LN

L]

]

=]

Ln

]

Ln

MiCBKi TpOManH

40
3
3
2
2
1
1
0

CeTHIIHI TPOMaIH

IpU LIOBOMY yTPHUMAaHHS BEAWKOI poratoi
xymobu 3abesnedye XapyaMH CiAbCBKE
OoMoOTrocIoaapcTBo, Tomy y 2022 pori
OIiABIIIICTH IPUIIAOAY BiZl BeAMKOi porartoi
xynoou (BPX) Oyao He peaasizoBaHo i
3aAHIIEHO [OAd HOAAABIIOTO YTPHUMAaHHE,
B CBOIO 4epry 30iablienHs BPX Bumarae
OiAbIlle KOPMiB, Ba&3KAUBUM KOMIIOHEHTOM
dKHUX € TpaBa.

3abymoBani 3eMai 2KUTOMHPCBHKOI
obaacti cranHoBaaThk 3,7% y 2022 porii,
IpU I[BOMY CIIOCTEPIra€TbCsl CYTTEBE
3MeHIlIIeHHs Ha 9,7% 1o 3piBHAHHIO 3
2021 pokoMm (muB. Taba. 2). Skiio
PO3TASHYTH  3MEHIIIeHHd B  Po3pisi
MICBPKHX Ta CiABCBKHX TpPoOMaJ TO MOXKHa
BiAMITUTH 10 B MICBKHX TIpoMaax
MagiHHS CTAaHOBHUTHL -2,9% Tomi 9K B
ciabcbKUX — 5,1% (puc. 8).

-3.7%*
e -4.6%*

CiTbCBKi TpOMAaTH

m2016
w2017

2018
m2019
w2020

2021
w2022

* BIIHOIIIEHHY 3Ha4YeHHS ITokKas3HHuKa 2022 poky mo 2021 poKy, y BioIcoTKax
Puc. 8. Ilaoma 3abynoBanoi Tepuropii 2KuTomupcebkoi ob6aacti y 2022 porrti
3a gasuMu Google Dynamic World

Take CYTTEBE 3MEHIIIEHHI
IIOACHIOETHCH 3aKPUTTAM 3HaYHOI
KIABKOCTI HiAIIPHEMCTB Ha  MIiCBKUX

TEPUTOPISAX, TEPUTOPIl AKUX MNOUYNHAIOTH
3apocTaTH YarapHUKaMH Ta TPaBolo, TOdi
K Ha CilABCBKUX TEPUTOPITX
BiAOyBa€eThCs pi3Ke pyHHYBaHHS CTapUX
KOATOCITHUX OyIiBeAb, TAKUX SIK 3aKUHYTI

KOMIIAEKCH pavives YTPpUMaHHA
CiABCBKOI‘OCHOILapCBKI/IX TBApPHH,
CXOBHIIIA paviNSs CiABC BKOI‘OCHOI[apCBKO'l'

nponaykKIitii To1ro (puc.9).
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B 3araabHi¥ CTPYKTypi 3€MEABHOIO
IIOKPHUBY BLOAKPHUTI Bomo¥Mmu y 2022 pori
3a¥iMasu 0,63% opu JOoMYy 3a
OOCAIMKYBaHHUM II€piof CIIOCTePiraeThbCs
IIOCTYIOBE 30iABIIIEHHS MAOLI BiAKPUTHUX
Bomo¥iMm Ha 8,3%. 24% BiogkpuUTHUX
BOOOMM IIpHUIIaa€E Ha MICBKi TEepPHUTOPIi,
41% - Ha ceaumHi i 35% - Ha CIABCBKI.
[TorpibHO  BigMiTH 110  HaMbiAbIIE
30IABIIIEHHS IIAOIL BIOAKPUTHUX BOIOUM
CIIOCTEPIranoCh Ha MICBKHUX TEPUTOPIIX
13%, B TOH XK€ dYac 3pOCTaHHS B
CEeAMIIHHX Ta CIABCBKHX TIpoMazaax
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craHoBuao 4% Ta 7% BigmoBigHO KYABTYP TOBapPOBHPOOHUKAMU:
(Puc.10). Take mocTyrnoBe HapOILIEHHS 3alpOBa/?)KEHHd CHCTEMH  3pOIIEHH,
BOJIHOTO IIOTEHIliaAy 0O0AAaCTi CHpuse sSK BimMoBa Bix rANO0OKOI OpaHKH,
3MiHI CTPYKTYPH IIOCIBHHX IIAOLI, Tak i iMrnaemeHTauis TexHoaorid Notill Ta
3MiHHU (BMOCKOHAAEHHIO)  TEXHOAOTIH Striptill.
BUPOIIYBaHHA  CiABCBKOTOCIIOAAPCHKHUX
Puc. 9. Tpancdopmanisa 3adymoBanoi Teputopii 2Kuromupcbkoi obaacti 3 2016 110
2022 pik 3a manumMu Google Dynamic World
9
0.4%*
s Y 0,8%*
7 m2016
2.8%%*
6 m2017
5 2018
4 m2019
2020
3
2021
2
m2022
1
0
MiCBKi TpOManH CeTHIHI TPOMaIH CiTbCBKi TpOMAaTH
* BIOHOIIIEHHS 3HAa4Ye€HH4 IToKa3HuKa 2022 poky mo 2021 poKy, y BincoTKax
Puc. 10. ITaomia BogsgHuxX 00°eKTiB 2KUTOMHPCHKOI 006aacTi y 2022 porti
3a ganuMmu Google Dynamic World
o Kaacy Kyui Ta dYarapHUKH BEAUKHM 4YarapHHUKOM HeMae. [ledki BUau

BiTHOCATHCH HEBEAHKA JIEPEBHA POCAVHA,
3a3BHUYai 3 KiAbKOoMa crebaaMu, 4dKi
POCTYTh HE BHCOKO Bim 3emai (25-50 cwm).
YiTkoi pi3HUII MiK MaA€HBKUM JI€PEBOM i
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MOXKyTb MaTHu ¢oOpMy KyIlla, KOAU
POCTYyTH Yy BIOKPUTHUX yMOBax, aae
PO3BUBAIOTHCI y HEBEAUKE [EepPeEBO Y
BOAOTHX 3axXUIIEHUX MICIIIX. o
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yarapHUKIB Ha TepuTopii 2KUTOMUPCHKOI
obaracTi MOXKHaA BifHECTH: 3aKHUHYTHU
CiABCHKOTOCIIOAAPCHKI MIASTHKH, MOAOIUMN
Aic Bim 3 mo 7 pokiB, 3a00A0YEHI MIATHKH
3-7 poOKiB micaa ouuilieHHs. YarapHUKU
OCIHHIO Ta BECHOIO0 NEPETBOPIOIOYUCH Ha
CYXOCTill Ay2Ke 4acTO CTalOTh IIPUYNHaAMU
noxex. Kyii Ta yarapauku y 2022 pori
craHoBUAHU 4,4% Bin BCix TepuTOpiH, Ipu

LHBOMY CIIOCTEPIranoCchb CyTTEBE
3MEHIIIEHHS 3a OCAIKyBaHUM Iepion Ha
39%, abo Ha 27 Tuc. ra. Take cyTrTeEBe
3MEHIIIEHHS IIOB’I3aHO B MEpPLIy 4Yepry 3
€KCIIaHCi€I0 CIABCHBKOTO TIOCHOAApPCTBA.
CiABCBKOTOCTIOAAPCHKI TOBapOBUPOOHUKHU
IIOCTYIIOBO PO3YMIIAIOTH Ta 3aXOIAIOIOTH
IIOTIepeJHLO 3aKUHYTI abo 3aboaodeHi
CIABCBKOTOCIIOAAPCHKi MiASHKY (puc.11).

*BAaKWTHI ITOAITOHM — yarapHUKH y 2016, 4yepBoHi — yarapHUKHu y 2022
Puc. 11. ITpukaan Tpancdopmalii maoIr mig yarapaukaMu 2KUTOMHPCHKOL o6aacTi 3
2016 mmo 2022 pik 3a ganumu Google Dynamic World

B mpomeci aHaaily 3MiHH 3€MHOIO
IIOKPUBY BaXAUBUM € He€ TiABKHU
BHUSIBAEHHA (pakTy Ta obcary 3MiH, ase
HaIpgMiB 3MiH, TOOTO B dKi THUIIH
3€MEABHOTO IIOKPHUBY OyAu
TpaHcopMOBaHi yepe3 MEBHUU Iepion

gacy. B IIpolieci IIPOBENEHHS
[OCAiIKEeHHsT OyAO IIpaHaAi3oBaHO HK
KAAQCH 3€eMeAbHOro HOKpUBYy 2016 poky
TpaHcopMmyBasach B Kaacu 2022 poky
(Taba. 3).

Tabauia 3.

MaTpuis nmepeposIomisy 3eMeAbHOT0 IIOKpUBY 2KUTOMUPCHKOI 06aacTi 3 2016 110
2022 pokwu, %

32016
l'oaa | BabynoBan] KyabTuBoBaH]| 3aTonaeHa
. . TpaBg Harapuuky [lepeBg Bona
y 2022 3EMAA TepI/ITOpll yrl,Z[ILH pOCAI/IHHlCTI:
l'oaa zemast | 13,9 0,1 0 0,7 0 1 0 1,3
Sabynosani | g 89,6 0,2 0.1 5.8 05 | 05
TepHUTOPIi
KyapTHBOBaH| 4 g 3,4 e 6,2 162| 10,5 06 | 08
yrigas
Saromaena | 0 3,3 9 0 3,4 0 2,2
POCAMHHICTD
TpaBa 13,3 0,6 17,8 22.4 56,9 15,1 1,1 2,2
YarapHuku 9 1,2 0,3 3,9 10,2 34,7 1,7 0,3
HepeBa 26,3 5,1 0,7 52,7 15,7 105,4 96,1 13,5
Bona 1,8 0,1 0 4,9 0,1 23,9 0 79,2
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BignoBimHO aHaaidy 3MiH 3eMHOrO
HOKPUBY 96% 3asicHEHHUX TepHuTOpiHd
3aAHIIUAUCS Oe3 3MiH, a iHmm 4% Oyau
TpaHcdopMoBaHi B: 1,7% - HarapHHUKUY,;
1,1% - TpaBa; 0,6% - KyAbTUBOBaHI
yrigasa; 0,5% - OymiBai. Taki pesyabTaTw
CBim4aTh PO Te, IO AepzKaBHA CHUCTEMa

3aXUCTy  Ta BiATBOpPEHHA AiCOBUX
pecypciB  mpairoe  ederTuBHO. [lpm
LIBOMY OCHOBHI TpaHchopMaltifiHi

IIPOLIECH BimOyBalOThbCH i3 3aAiCHEHUMU

TEPUTOPIAMU, AK1 HE TiJASITaIOTh
LeP3KaBHOMY 3aXUCTY: 3aAicHeHi
YarapHUKW, 3aAiCHEHiI miAdHKU  Oias

BIIKPUTHUX BOOOMM, 3asicHeHi OoaoTa Ta
3aKUHYTi PPyKTOBIi camu.

77,7 % KyAbTHUBOBaHUX 3€MEAb
3aAHIIUAWCS ©0Oe3 3MiH, TIpU ILBOMY
HaMbiabina yactka yrigp 17,8% Ta 3,3%
TpaHcopMyBasacs B  TPaB’IHUCTHH
IIOKPUB Ta 3aTOIAEHY POCAMHHICTB, iHII
1,2% y roay 3eMAl0, 3a0yzoBaHi TepUTOpii

Ta 4yarapHuku. Taki TeHgeHIi 3
TpaHcOPMyBaHHAM KYABTUBOBaHUX
3eMeAb B TpaBy  CBIiI4UTh Ipo
IPUCYTHICTL TpaBH B  CiBo3MiHax
ClABCBHKOTIOCIIOAPCHKUX

TOBapPOBUPOOHUKIB. Takox
TpaHchopMallis B 3aTOIIAEHY
POCAMHHICTD € pe3yAbTaTOM

BiABOIOBAHHSM IIPUPOAHUX arpoIlleHO3iB
CiABCBKOTIOCIIONAPCHKiH €eKCHaHCii, Tak
YaCTHHA OCYLIEHUX IIPUPOOHUX OOAIT
CiABCBKOTOCIIOJaPCHKUMU
HiATIpUEMCTBAMH 3  4YacoOM  CTaloTh
HENPHUAATHUMHU JaviX: IIOZIAABIIIOTO
CIABCBKOTOCIIOJaPCHKOT0 BUKOPHUCTAHHS.

S7% TpaB’aaucroro nokpuBy 2016
POKYy 3aaumnmavcsa 0e3 3MiH, ToOTO 83
THC. ra 2KHUTOMHUPCBKOI o6aacTi MOXKHaA
BifHECTH [0 IIPUPOAHUX TPaBSTHUCTUX
bioleHO3IB (AyKa, IPUPOAHi ciHOXKaTi). B
CBOIO 4yepry iH1IIi 43% Oyam
TpaHcdopMoBaHi B OpHi 3emai (16,2%),
gyarapHuku (10%), nepeBa (15,7%), nipu
YoMy [Ba OCTaHHIX CBig4YaTh IIPO [AepPeEB
CBIAYUTH IIPO IPHCYTHICTH CHUCTEMHU
BiOITBOPEHHSI AICOBUX PECYPCIB.

BHCHOBKH

Y @it crarti O6yAo IIpOBEeneHO aHAaAiI3
3€eMHOTO IIOKpPHUBY Ta HoOro 3MiHH Ha
ocHoBi [IC y 2Kwuromupcekiéi ob6aacTi
IPOTSITOM 2016-2022 Pp. Has

112

[OCATHEHHS Ii€ei MeTH OyAO0 BHKOPHUCTAHO
Habopu JaHUX 3reHepoBaHi Ha
nnaatdopmi GEE 3a 1omoMoroio npogykTy
GOOGLE/DYNAMICWORLD/V1 i
E€KCIIOPTOBaHi OAS MOOAABIIIOI OOPOOKH B
cepemoBuinle ArcGIS PRO Ta wMoOBy
nporpaMyBaHHg R 3a mepioxn 3 2016 1o
2022 poxku. B pesyabraTi IIpOBELEHOIO

aHaaidy 6ya0  OTpHMaHO  HAaCTYIIHI
BHCHOBKHM:
1. Y 2022 pomi 51,2% naomi

KuroMupchbkoi 00AaCTi 3HAXOMUAUCH ITifT
AICOBKPHUTHUMH TEpPUTOpPiaMH. 3 [HX
Teputopitt 34% npuUnagasm Ha MiCbKi
TepuTopiasbHi rpomanu, 36% Ha CeAHIIHI
i 30% Ha ciabcbKi. 3aasicHeHi TepuTopii
CKAQIaIOThC 3 AlCiB Ta IHIITUX
AICOBKPUTHX TEPUTOPIM TakKux gK (caay,

IIoOCaJKH, 3aAiCHEHi MmIAGHKHU  3€MAi,
boaora, 3akmHYTI 3eMai Tomro). Cawme
apyra KaTeropisa OigIaeTbCa

BUPYOyBaHHAM Y 3B’d3KY i3 POCIHCBHKOIO
arpecie€ro NpoTH YKpaiHH, gKa HEraTHUBHO
BIAMHyAQ Ha IiHy Ta crabiabHICTH
IIOCTaBOK OCHOBHHUX €HEPreTUYHUX
PEecCypciB [Asl omaseHHd IKUTAA (OpoBa,
ras, eaekTpoeHepris). BpaxoByrouu 110
OpoBa € HaMWOIABII MOCTYITHUMHU i3 ITUX
TPBOX PECYPCIB [OASI OIIaA€HHS KHUTAA,
TOMYy HaCEA€HHd II04aAO 3AiMCHIOBATH
3aroTiBAIO JepeBUHU y dopmi
BUpPYOyBaHHS Ta 3a4yUIIlEeHHd CTapHux
CalKiB, 3aAICHEHHX YarapHUKIB Ta PidoK
(ipuramiiHuX KaHaAiB), AICOCMYT.

2. CiabcpKe TOCIIOaPCTBO
2KuroMHupchKoi obaacTi po3BHUBaEThCH 3a
paxyHoOK ekcreHcudikalii. BinmosimHo
nanux Google Dynamic World y 2022
poui 34,2% Teputopii 2KuUTOMHPCBHKOI
obaacTi CHUCTEMAaTHYIHO
BUKOPUCTOBYIOTBCSI [OAd BHPOIYBaHHH
CiABCBKOIOCIIOZAPCBKUX KYABTYpP. 3 IUX
Teputopitt 23% npunagasm Ha MiCbKi
TepuTopiasbHi rpomanu, 43% Ha CEAMIIIHI
i 33% Ha ciabcBbKi. 3a ocTaHHI CiM POKiB
BiZIOyAOCh CYTTEBE 3POCTAHHA  IIAOIL
KyABTHBOBaHHUX yTigb Ha 30%.
3pocTaHHg IIAOL KYABTHBOBaHUX VTilb
BIIAUBA€E Ha 30iABIIIEHHS piBHA
po3opaHocti, gru¥l B 2KUTOMHPCBHKIH
obaacti craHoBUTEH 37% BCiel TepuTopii i
74% CiABCBKOTOCTIOIAPCHKUX YTiab.
Excniancia AIOTUHU B IIPHUPOLOHE
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CEPENOBHIIE y BHUTAGLI PO30PIOBAHHH
IpUpoaHUX 6iolleHO03iB OiAbllle PHUCYTHS
Ha MICBKHUX TEPUTOPIIX, 3a PpaxyHOK
PO3BUTKY AOTICTHYHOI iH(pacTpyKTypHu
(moporu, 3aai3HUIS, 3aAi3HHYHI cTaHIlii)
K dakTop iHBecTHULIiFTHOT
IIPUBabAHUBOCTI.

3. B cTpyKTypi 3€MHOIO IIOKPHUBY
XKutoMupcbkoi obaacTi TpaB’dHUCTHH
HoKpuB 3atimae 4,9%, aae TOCTYIIOBO
3MEHITYETHCH. ITo BCiX THUIIaX
TEPUTOPiaAbHHUX TI'pOMa] CIIOCTepirasocs
3meHIIeHHs 10 2021 poky (B cepeaHbOMY
mopiuao Ha 10%), Toai sk y 2022 poriii
HagiHHS  CyTTEBO  CHOBIABHHAOCS B
CIABCBKUX Ta CEAUITHUX TEePUTOpPiaabHUX
rpoMagax, TOAi SIK 'y MICBKUX -
3ynuHHuAOCA. Taka nuHaMmika moB’d3aHa i3
nBoma dakTopaMu: 1) yacTUHa TropoaiB
CIABCBKUX  OOMOTOCHOAAPCTB  3acisiAu
TPaABOIO y 3B’I3Ky 3 THM, ILI0 YOAOBIKH
O6yan mobGiaizoBani mo 3CY B pesyabrarti
pocilickkoi arpecii, a BHpOIyBaHHS
TpaBU BUMAara€ HaWMEHIIEe AIJICBKUX
3arpar; 2) pociiiceka arpeciga
CIIPUYUHHAA HeCcTady IIE€BHHUX IPOAYKTIB
Xap4yyBaHHd] Ta iX 3HaYHE yAOpOXKYaHHH,
IIPU ILILOMY yTPUMaHHS BEAWKOI porartoi
xymobu 3abesnedye XapyaMH CiAbCBKE
JoMorocnonapcrso, ToMy y 2022 pomi
Oiapmricte mpunaony Bim BPX 0Oyao He
peaaizoBaHO i 3aAWIIEHO A IIOAAABIIIOTO
YyTPUMaHHS, B CBOIO 4epry 306iabllleHHS
BPX BuMmarae 6iablile KOpMiB, BasKAUBHUM
KOMIIOHEHTOM SIKHX € TpaBa.

4. 3abymoBaHi 3€MAi BHCTYHAIOTH
OJHUM i3 IHOUKATOPIB PO3BUTKY
IIPOMHUCAOBOCTI Ha MICBKHUX TEPUTOPIIX
Ta Tasys3i TBapUHHUIITBA Ha CiABCBKHX
TEePUTOPIAX. 3abynoBani 3eMAi

KutoMupchkoi obaacTi ctaHOBAITL 3,7%
y 2022 potii, Tpu IIbOMY CIIOCTEPIiraeThbCca
CyTTEBE 3MeHIIeHHsa Ha 9,7% 1o
3piBHgGHHIO 3 2021 pokom. Take cyrTeBe
3MEHIIIEHHSI IIOSICHIOETBCS  3aKPUTTAM
3HAYHOI KIABKOCTI HigIPHUEMCTB Ha
MICBKHX TEPUTOPiAX, TepUTOpili gKHUX
IIOYMHAIOTh 3apOoCTaTH YarapHUKU Ta
IOepeBa, TOAl K Ha CIABCBKHX TEPUTOPITX
BiI0OyBa€ThCA pPi3Ke PyHHYBaAHHS CTapHUX
KOATOCITHUX OyIiBeAb, TAKUX SIK 3aKUHYTi
KOMIIAEKCH IS yTPUMAaHHS
CIABCBKOTOCTIOJaPCHKUX TBapuH,
CXOBHIIIA [JIASI  CiABCBKOTOCIOAapPCBHKOL
HPOAYKIIi TOIIO.

S. Kymii Ta wyarapauku y 2022 pomi
craHoBuAu 4,4% Bcix TepuUTOpif, IpHU
IBOMY CIIOCTEepiraaoch CyTTEBE
3MEHIIIEHHS 3a OOCAIMKyBaHUU Ilepiof Ha
39%, abo Ha 27 THCc. ra. Take cyTTeEBe
3MEHIIIEHHS IIOB’I3aHO B IMEPIIy 4YepPry 3
€KCIIaHCi€I0 CIABCBKOI'O TOCHOAapCTBA.
CiabCBKOTOCIIONAPCHKiI TOBapOBUPOOHUKHU
IIOCTYIIOBO PO3YMIIAIOTH Ta 3aXOIAIOIOTH
IIOIIEPEeIHBO 3aKHMHYTI abo 3abosodeHi
CiABCBKOTOCTIOZAPCEKI AiIATHKU.

Kaacudikariiga rpyHTOBOrO IIOKPHUBY
Ha OCHOBi CYIyTHHKOBUX 300pakeHb €
KUTTEBO HEOOXIMHOI0 [Ad NPHUHHATTI
pitmeHp y Oi3Heci Ta perioHaAbHOMY Ta
HaIlilOHAABHOMY YIIPaBAiHHi.
[ligmpueMcTBa OTPUMYIOTH aKTyaAbHY
iHpopMallifo mpo cTaH MIPHUPOLHOIO
ob’ekTa — oO0’€¢kTa BHUPOOHHUIITBA, a
OEep3KaBHI Ta perioHaAbHI OpraHy BAaau
MOXKYTb BHUKOPHUCTOBYBaTH L0
iH(popMaltiro JAS IIAAQHYBaHHS
CTpaTeriyHoro PO3BUTKY, PO3pOOKH
IIporpam OiATPUMKHU TOIIIO.
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CYYACHHH CTAH TA NNEPCIIEKTHBH PO3BHUTKY TYPHU3MY B
HAIIIOHAABHHX INPUPOAHHUX ITAPKAX CXIAHOI'O IIOAICCHA

T. M. IlloBkyH!, B. M. 3inuenko?, I. B. Mupon3

Y emammi npoaHanizoeaHo 0CHOBHI pekpeauiliHi pecypcu (06’ ekmu npupoOHo20 ma iCmopuKo-
KYJbmypHOo20 cepedosuiia) HayioHANbHUX NpUupooHux napkie Cxionozo Ilonices: [lecHsHCbKO-
Cmapozymcekozo, Me3suHcbkoz0, Hinposcobko-/ecHsaHcbko20 ma 3anicest. Y mexax napkie
nowupeHi munosi ma yHikaneHi aHowagpmu Yepriziecorozo [Toniccss ma Hoszopod-Cigepcbikozo
Ioniccsi. Ceped icmopuKko-KYyabmypHUX peKpeayiiiHux pecypcie HA Yeazy 34.ClYy208Y0mb makKi
BUBHAUHI APXEO0N02iUHI 00 eKmu: NANeoNIMUUHA CMOsSIHKA nepaicHux atodetl (Mesurcovruii HIIII),
3anuwku nocesnerHst Munozpadiecekoi kynemypu, oamoeari VII-I cm. do H.e. (HIIII «3anicesv), ma
apximexmypHi 06’ekmu — yeprsu XYII-XIX cm. ma iHWi.

Ha mepumopisix HIIIT 3a3Haueri eKo02iUHI CMe kKU, Mapupymu (a8momobinbHi, 8es10CUNEOHI,
NIUWOXIOHI), KL 0A0Mb MOXKAUBICMb 03HAllomMUumucst 3 npupoooro Ionices, ma 3aKaa0U PO3MIULEHHSL.
Bcmanoenero, wo nepesaxcarouumu euoamu mypusmy e HIIIT CxioHozo ITonices € pexpeayitiHo-
Ni3HABALHULL (30, MEMO10), 8es1I0CUNEOHUT, A8MOMOOLILHUL, NIUOXIOHUT, 800HUTL (3a cnocobom
nepecyearHs). [lns 3’acy8aHHs mMoKAUBOCMEll Op2aHi3ayii 8I0NOUUHKY 8UXIOH020 OHs 6ya
30iticHeHa oyiHka 100-Kinomempogoi docmynHocmi 3a OCHOBHUMU A8MOWNSXAMU 00 Mepumopii
HIIIIT Cxionoeo ITonicest 3a 0onomozoro geb-pecypcy Google Earth Pro. BcmanogneHo, wo y 100-
Kinomemposy 301y docmynHocmi HIIIT «3aniccs» ma PAIT «MixxpiuuHcekullh (npoexmosaruti HIIIT
«/IHinposcbKo-/eCHAHCbKE MUKPIUUSY) NOMPANTSE MINbUOHHE Micmo — cmoauys Ykpainu — Kuis. Lle
niosuwye pexpeauitiny npusabaugicms oaHux HIIII. ITooanbuumu HanpsamMKamu moxe oymu
PO38UMOK JNIKYB8ALHO-0300P08U020 MYPUIMY, MYPI8 BUXIOHO20 OHsL, POSULUPEHHSL NePesiKy Nociye,
KL MOIKYMb HA0A8AMUCS HAUIOHATbHUMU NPUPOOHUMU NAPKAMU.

Knruoei cnoea: HayioHanbHULL npupodHuil napk, CxioHne Iloniccsi, mypusm, peKpeauyiliHi pecypcu
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THE CURRENT STATE AND PROSPECTS OF TOURISM DEVELOPMENT IN
THE NATIONAL NATURAL PARKS OF EASTERN POLISSYA

T. M. Shovkun, V. M. Zinchenko, I. V. Myron

The article analyzes the main recreational resources (objects of the natural and historical and
cultural environment) of the national natural parks in Eastern Poliss: Desnyansko-Starogutsky,
Mezinsky, Dniprovsky-Desnyansky and Zaliss. Near the boundaries of the parks there are wide

typical and unique landscapes of the Chernigiv Polis and Novgorod-Siverskiy Polis. Among the
historical and cultural recreational resources, important architectural objects deserve respect: the

Paleolithic site of the first people (Mezinsky NPP), the remnants of the settlement of Milogradivska
culture dated VII-I Art. BC (NPP "Zalissya"); architectural objects: churches of the XIII- XIX centuries
and others.

On the territory of the National Park, ecological paths, routes (automobile, bicycle, hiking) are
designated, which give the opportunity to get to know the nature. It has been established that the
most important types of tourism in NNP EasternPolissya are recreational and educational (for the

method), cycling, automobile, pedestrian, water (for the transfer method). To assess the possibilities
of organizing a weekend day, an assessment of 100-kilometer accessibility behind the main
highways to the territory of NPP Eastern Polissya for the additional Google Earth Pro service was
made. It has been established that the 100-kilometer accessibility zone of NPP "Zalissya" and RLP
"Mizhrichinsky" (designed by NPP "Dniprovsko-Desnyansk Mizhrichchya") consume millions of
places - the capital of Ukraine - Kiev. This promotes the recreational privatility of these NPPs. Further
direct can be the development of recreational and health tourism, weekend tours, expansion of the
transfer of services, which can be applied by national natural parks.

Keywords: national natural park, Eastern Polissia, tourism, recreational resources.

Beryn BAAQCHE TMapKiB ab0 BHU3HAYEHHSI IX POAi

CporomHi y CBITI TypHUCTH4YHa Ta 3HA4YE€HHA Y KOHKPETHUX TYPUCTUYHHUX
OiFABHICTD € OJHIi€IO0 i3 perioHax. [Tpobaemu TYPUCTUYHOI
HaUTTPpUOyTKOBIIIINX i BOZHOYAC OiSIABHOCTI Ha TEPUTOpisSx Ta 00’eKTax
HaMeKOAOTIYHIIITNX raayzeti HPUPOSHO-3aII0BIIHOTO doHIy
rocrioapcTaa. HocaigzreHHs po3rasgHyTi y poboti H. Komnimena,
pPeKpealiiHO-TyPUCTUYHOIO IIOTEHIliaAy C. Tka4doBa (Kownimena, 2020).
perioHiB (TepuTOpili) HPHUBEPTAIOTEH yBary [lopiBHAABHUH  aHaai3  CIIABHHX Ta
HayKOBIIiB. Teputopii Ta  00’ekTH BIAMIHHHUX PHUC IIPOBEAEHHS TYPUCTHUYHOI
IIPUPOOHO-3aIoOBiAHOTO (PoHAY YKpaiHu OIIABHOCTI Ha TEePUTOPigX Ta o0’€KTax
OKpiM BUKOHAaHHSI CBOixX IIPUPOOHO-3aIoOBiAHOTO (PoHAY YKpaiHu
IIPUPONOOXOPOHHUX (PYHKILH, ITOBHHHI Ta  Pecniybaikm  [loapllla  3milicHUAM
CHPUATH CTaAOMy COLliaAbHO- C. Kopotyr Ta M. fkoBUIIMHA.
€KOHOMIYHOMY PO3BUTKY PETiOoHIB, OCHOBHHH aKIIEHT §¥ CBOEMY JOCAIKEHHI
30KpeMa CTBOPIOIOYH CIPHATAHBI yMOBHU BOHHU pobAdaTH Ha PO3BUTOK
OAST pPeKpealiiHO-TyPUCTUIHOL MikHapoaHoro ekotypusMmy (KoporyH,
nigapHOCTi. Cepen ycTaHOB IIPUPOISHO- 2016). OiiHka 3aKOpPAOHHOIO MOOCBiLy
3anoBigHOrOo (PoHAY YKpaiHu HaMbOiAbII pekpealiiiinoro BUKOPHUCTAHHA
COI[iaAbHO KOPHCHOIO ¥ €KOHOMIYHO IIPHUPOIOOXOPOHHUX TepUTOpiit
BUTIOHOIO [IASl opraHizallii Ta 3[4iiCHeHHdI npoBeneHa y poboti T. Be3cMmeprTHIOK,
peKpealifHO-TYPUCTHYHOI MOiIABHOCTI € M. MeabHitiuyk (BescmeptHIOK, 2020).
KaTeropid «HAaI[iOHAABHUH TIPpUPOOHUN Poap IIpUpOMOOXOPOHHUX TEPUTOPIN OAd
napk». Tomy aHaai3 po3BUTKY TypHU3My Ha TYPUCTUYHO-PEKPEALINHOI AiIABHOCTI Ha
TEPUTOPIAX HAI[iOHAABHUX IIPUPOIHUX IpHUKAAIL Kapmarcekoro periony
napkiB (HIIII) Cxigaoro Iloaicca € po3kpuTO y pgocaimkeHHi [ Marrikuy,
aKTyaABHHUM ITUTAHHAM CBOTOZCHHM. B. Aennea (Mamika, 2016). Bogxouac

BuBueHHd Typu3My y HalliOHAABHUX ocobauBOCTI pPo3BUTKY Typuamy B HHII
IIPUPOAHUX rapkKax Ykpainu CxigHoro IToaicca BHUCBITA€HI
CIIPSIMOBaHO, y OIABIIIOCTI BUMAAKIiB, Ha HEOOCTaTHRO.
JOCAIIZKEHHSI NPHPOAHUX Ta KyABTYPHO- MeTol0 MOCAIAKEHHA € BHU3HAYUTHU
iCTOPUYHHUX  peKpealiiHuX  pecypciB dizuko-reorpadiyuHi nepeayMOBU
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pekpeariifinoro  BukopuctranHs  HIIIT
CxigHoro IToaiccsg; IIpoaHaAizyBaTHU
cydacHHH cTaH IXHBOTO peKpeallilfHoro
BUKOPHUCTAHHS Ta 3alpollOHyBaTH HOBI
HalpaMKH.

Marepiaa i meTonn

Iasa peaanizailii METH MOOCAIIKEHHS
BUKOPHUCTOBYBaAUCH 9K 3araAbHOHAYKOBI,

TaK 1 cHoeliaabHI METOAH: CUCTEMHO-
CTPYKTYPHUH, KapTorpadiyHui,
y3araAbHEHHs Ta CUCTeMaTHU3allii.

JAVN:: aHaaizy OCHOBHUX
peKpealiinui pecypciB Ta
IIepeBaskarounx dopm TYPU3IMY

BHKOPHCTAHO Matepiaam 3 odiliiHux
catitiB HIIII, mio mocaimsKyBaaucd, Ta
odiuitinoi BeG-cTopiHKH rotearo Dereville.

Hamionaaphi IIPHUPOLHI IIapKHu
(HIIIT) € «IIPUPOJOOXOPOHHUMH,
pekpealiiHuUMH, KyABTYPHO-OCBITHIMH,
HayKOBO-IOCAITHUMHU ycTaHOBaMHU
3araAbHOZIEPKABHOIO  3HAQYEHHH, IO
CTBOPIOIOTHCH 3 METOI0 30epeKeHHd,
BiATBOpEHHS i epEeKTUBHOTO
BUKOPHUCTAHHA IIPHUPOAHUX KOMIIAEKCIB
Ta O00'€eKTiB, gKi MalTb O0COOAUBY
IIPHUPOLOOXOPOHHY, 0300POBYy, iICTOPHUKO-
KyABTYpPHY, HayKOBY, OCBiTHIO Ta
€CTeTUYHYy LiHHicTE» (3akoH YKpaiHu
«Ipo  mpupomHO-3anoBigHUN  (POHD,
1992). Otxe, oOpOHI€IO i3 OCHOBHHX
dyukuit HIIIT € opranizailis ymMoB Oad
3aificHeHHa pekpeallii. OCHOBHUM THUIIOM
pPeKpealiifHoro IIpPUPONOKOPUCTYBaHHS B
mexkax HIIIT € TtypusMm. lle «tumMyacoBui

BHI3L ocobM 3 Micog — IIOCTiHHOTIO
IIPOKVBaAHHI B 03[I0pPOBYMX,
IIi3HaBaAbHUX, IIPO(ECiHHO-IIAOBUX YU
IHIITHUX IIIAIX oe3s 3OiCHEHHS
oIAadyBaHOI IiIABHOCTI B MicIii
nepedyBanus» ([Ipo Typu3m. 3akoH

Ykpainu,1995).

Pekpeariifino-TyprucTudHa
OI9ABHICTH OPraHi30BYeTbCH BiAIIOBiIHO
OO0 YHHHOIO 3aKOHOIABCTBA Y MexXKax
aBoxX  (pyHKLioHaabHuUX  30H  HIIIT:
PEeryAbOBaHOI Ta CTallioHapHOI peKpeartii.
Y Mexax 30HH peryaAboBaHOI peKpearrii
OpPraHi30BYETbCH KOPOTKOCTPOKOBHH
BIIIOYHHOK Ta 03I0POBA€HHSI HACEAEHHS,
OTA4T 0Cco0AMBO MaAbOBHHYHX i
maM'sITHUX MiCIIb; obAanITyBaHHS
TYPUCTCBKUX MAapUIPyTiB 1 €KOAOTIYHHX
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CTEeXKOK. 30Ha CTallioHapHOi pekpearrii
Opu3HaUYeHa A9 PO3MIIleHHsI TOTEAIB,
MOT€AIB, KEMIIIHTIB TolIo (3aKOH YKpaiHu

«IIpo [IPHUPOOHO-3aII0BiIHMIMN doHI,
1992).

Ha tepuropii CximuHoro Iloaicca e
YOTUPH HIIIT - JleCHIHCBKO-
CraporyTchKui, MesuHCBKUH,

JuinpoBcbko-/lecHIHCHEKUM Ta 3aaiccd.
Pe3yAbTaTH Ta OOrOBOpPEHHS
HamionaapHUNE HOpPUPOOHUN IIapK

«[lecHIHCHKO-CTaporyTChbKHI» CTBOPEHUU

y 1999  pomi, posramoBaHUl B
YepHITiBCBbKi¥ 00AacTi B  €KOAOTIYHO-
YUCTOMY  perioHi, BiggaseHOMy  Bifx
BEAMKHX IIPOMHCAOBHX MICT. 3a

0COOAMBOCTAMHU AaHAIIA(PTHOI CTPYKTYpPHU
Ha Moro TepuTopii BUOIASIOTBCSI MOBI
gacTuHHU: CTaporyTChbKy (LiAiCHUM MacHB
XBOMHUX Ta MimaHux (BpaHcbKi aicH),
dKa  PENpe3eHTyE  CXigHy  YacTHHY
YkpaiHcbKoro [Toaiccq) Ta
[IpunecHIHCBKY (saBpAIIaATH  JTOAWHU
Hecuu). 3 OpPUPOAOID MApPKy MOIKHA
03HaMOMHUTHCS 3AIMCHUBIIN €KCKYPCil I10
MapKOBaHHX €KOAOTIYHHX CTeXKKax
«BizuriBka  [ecHu» TAa «CTexXxKaMHu
CTaporyTChbKOIrO AiCy», IIPOTSKHICTh SKHUX
craHoBUTH 110 3,5 kM. Ha Teputopii HIIII
3HaXOoOUThCSI 2  0asum  BiANOYHUHKY:
«[lecuguka» Ta «bBopoBuyaHKa», HKi
PYHKIIOHYIOTh I[iAOpiYHO, 1 auTIYui
€KOAOTiYHMH Tabip «/ecCHIHCBKI 30pi».
pAVN:: 3’ICyBaHHSA MO>XXAHUBOCTEM
opraHizalii BIiAIIOYWMHKY BUXiJHOTO MIHHA
Oyaa 3aiticHeHa omiHka 100-kKirnoMeTpoBoi
JOCTYIIHOCTI 3a OCHOBHUMU
aBromagxaMyu o  Tepuropiti HIIII
Cxiguoro Iloaicca 3a momomoroio BebO-

pecypcy Google Earth Pro. Y 3o0ony
OOCTYITHOCTI HIIIT «/1eCHIHCBHKO-
CTaporyTChbKUii» IIOTPAaIAdI0Th TaKi
JIOCUTB BEAUKI HaceAeHi IIYHKTU

Cymcbkoi obaacrti: micra Iloctka (73 THC.
MemkaHOiB) Ta layxiB (35  THC.
MEIIKaHLIB), cMT. BOpoHIiXK 3 KiABKICTIO
MENIKAHIIIB Malixke 7 THC., a TaKOX
HaCeA€HHi IyHKTH YepHiriBcbkoi obaacTi
— wMicra  Hosropoa-CiBepcbkuii  Ta
CeMeHiBKa, KiABKICTh MEMIKAHINB y SIKUX
carae 10 14 Tuc. Ta 8 THC. BiANOBIAHO
(puc.1).
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Meseuckuii HIIII 6yao cTBOpeHO B
YepHiriBcbKit obaacti y 2006 pori 3
MeToI0 30epexKeHHsl, BiaTBOpeHHS i
pallioHaABHOTO BHKOPHCTAHHSA TUIIOBUX
Ta YHIKAABHUX IIPUPOAHUX KOMIIAEKCIB
Hosropox-CiBepcekoro Iloaicca.  Horo
TepUTopia Bil3dHa4YaeTHCH BHUCOKUM
AaHANIA(THUM pi3HOMAaHITTAM. Takoxk
Ha Ttepuropii HIIII e Oarato mikaBUX
iCTOPUYHHUX Ta apXEOAOTIiYHUX OO’EKTIB i

3HaXi/IoK. MoO>KAUBICTE IETAABHO
O3HAWOMHUTHUCH 3 IIPUPOMAOI0 IapKy [Oae€
aBTOMOOIAPHUM TYPHUCTUYHHUH MAapUIPyT
«Big icTopil 1o chOroAeHHSI», TTPOTAKHICTD
gkoro 50 kM. Takox QyHKIIOHy€E
€KOAOTIYHa CcTexXKa «PUxaiBcbKa madanr.
Typuctu MOXKyTb 3yOUHUTHCA B TaKHX
3aRAaIax PO3MillleHHS: OymuHOYKax
MaHApiBHUKA «3aTUHIOK», «XOTHHCBHKUMN).

Puc. 1. 3ona 100-kiaomeTpoBoi moctyniHocTi no eHTpiB HIIII «/lecHIHCBKO-
Craporyrcbkuti» Ta «Me3eHCBKU»

y 30HY 100-kiaomeTpoBoOi
JOCTYIHOCTI HIIII «Me3uHCBKUH»
IIOTPAaIAdIOTh TaKi BEAUKI Micra

Cymcbkoi obaacti, sk Konoron i Illoctka,
e KIABKICTb HaceAaeHHa IepeBuirye 70
THC. o0cib, a Takoxk wmicra TIAyxiB,
Kpoaeserip, IlyTuBAB, Bypuns, nge
HaceAeHHsI cTaHOBUTE nmoHan 30 tuc., 20
THUC., 15 THC. Ta 8 THC. BIAIOBIAHO. Y
MezKax IIiei 30Hi po3ramroBaHi Taki micra
UYepniriBcbkoi obaacti: Baxmau (maiixke
17 THC. MEIIKaHIIB), Hosropoz-
CiBepcbKUi, Mesna, l'opoau4,
KoprokoBka, CHOBCEK, Bop3Ha, KiabKicTh
MEILIKaHIIB y SIKUX CTAaHOBUTH Big 13 mo
10 THuc. ocid (nuB. puc. 1).

Y 2008 pomi 3rimHO 3 YKa3zoMm
[IpesunenTa YKpaiHM Ha TepuUTOpil
YepHiriBcbkoi ob6aacTi 0Oya0 CTBOPEHO
HIIII «[IHITPOBCHKO-/leCHSIHCHKE
Mixpiuds». dapom wMaibyraboro HIIII
CTaB icHyroun# 3 2002 POKyY
perioHaabHUY AanmmadgTHUE napk (PAII)
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«MixpigyuHcpkui». lle HaHOIABIIHE B
Ykpaini PAIl 3 naomiero matizke 79 Tuc.
ra. BiH cTBopeHHI 3 METOIO OXOPOHHU
aAI0BiaABbHO-3aHIPOBUX AaHOmIadTiB
mexkupivua [Jninpa Ta HdecHu. PAIl - 11e
TEPUTOPisA peKpeallifiHoro MpHu3HAYEHHS.
Aae 119 KaTeropid IpHUPOLHO-3aAIIOBiIHOTO
doHny He Mae piHaHCYyBaHHS i 3MiHa
tioro crarycy Ha HIIIl Hamae OiabImx
MOXKAUBOCTEN mad po3BUTKY. [Iporec
3MiHH CTaTyCy CBHOTOAHI IIPHU3yIIMHEHO 13-
3a CyHpOTHBY IIPAlliBHUKIB AiCTOCIIB,
KOPUCTyBa4diB MMCAUBCBKUX VTigb Ta
MiCIIEBOTO HaceAeHHSd, OCKIABKH
IIAQHYBaAOCd 3HaA4YHE PO3ILINPEHHA MeXK
PAIT «MikpiYMHCBKHUM» 1 BCTAHOBAEHHSI
IIEBHUX OOMEXKEHb III0/I0 KOPUCTYBaHHS
IIPHUPOSHUMHU PECYpPCaMHU.

Tepuropiero PAIl 1npoasratrote 4

€KOAOTiIYHi CTEXKKHU: «KypaBanHar,
«IToaiceRran, «BorpmapiBceke BoaoTo»,
«CokoamHHUN AyI», IIPOTAXKHICTH KOXKHOI
no 2 xm. Ha rtepuropii mnapky
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BiAOyBaIOTbCH  Pi3HOMAHITHI  3aXOmH:
MalicTep-KAaCH 3 BUXHBAHHSA B [JUKHUX
yMOBax, PIYKOBi CIIAGBH, OPHITOAOTIYHI
CIIOCTEPEXKEHHS TOILO. Y MeXKax IIapKy B
MHUHYAOMY PO3TAlllOByBaAHCS 2 TaHKOBUX
IIOAITOHM, Ha MiClli 9KHUX YTBOPHUAUCH
«IycTeAbHi» AaHamiagpTh. BoHH Hao4yHO
IATOCTPYIOTH HETATUBHUY BIIAUB AIOJCHKOI
Oi9ABHOCTI Ha IPHUPOLOY.

y MeKax MizKpiYMHCBEKOT0O
pErioHaABHOTO  AQHAIIA(THOIO  IAPKY
crBopeHo Exomapk Dereville, akuti
3atimae mnaonty 240 ra i € ZOMIBKOIO AL
42 BugiB gukux TBapuH. Ilopyuy i3
€KOIIapKOM pO3TaIIOBaHO TOTEAb
«Dereville» (komIAaeKC OyaHuHKIB,
BUKOHAHUX B KOHIENIli «eko»). Ha
TepuTOpii EKOIIapKy Dereville
obaanIToBaHO KOoM(OpPTHUH TIASTK,
IIPOIIOHYIOTHCA PHUOOAOBAS, ITIIIOXimHI

aBTOMOOIABHI ITPOTYASTHKH €KOCTEXKKaMHU
Yy CyIIPOBO/I IIPalliBHHKIB IIapKy.

y 30HY 100-kiaomeTpoBoOi
JOOCTYIITHOCTI PATI «MiKpiYMHCBKUMN»
IOTPAIAdIOTh CTOAWLA YKpaiHu, omHe 3
HahbiapIIux MicT €Bpornu — M. KuiB 3
HaceAeHHSIM Maiixke 3 MAH. 0cCi0, a TakKoxK
Taki BeArKi micta KuiBcbkoi obaacTi, K
Bposapu (109 THC. MEITKAaHIIIB),
Bopucmiap (moHaz 63 THC. MENIKaHIIIB),

Ipniep (moHazm 62 THC. MENIKAHILB).
Cepen BEAMKHUX HAaCEA€HUX IIYHKTIB
YepHiriBcbkoi obaacTi y wMexkax maHOi
30HU  po3MillleHi  o0aacHUH  LIEHTP

M. YepHIriB 3 HaceaeHHaM Maiixe 290
THUC. ocib, M. HiXuH 3 HaceaAeHHAM
maiizke 70 THc. ocib, a Takoxk ['opomHsd,
Bob6poBuriga, Ko3zeaenp, Pinku, KiABKiCTB
MENIKAaHIIB y SKUX CTAHOBUTH BiA 12 mo
7 THC. ocib (puc. 2).

Puc. 2. 3ona 100-kiaomeTpoBoi goctynHocTi no eHTpiB HIIIT «3aaiccar» Ta PAIT
«MixpigyuHcbKUM» (mpoekToBaHui HIIIT «/IHiTpoBCchKO-/leCHIHChKE MizKpidds»)

HamiomanpHUM HOpUpPOOHUN IIapK
«3Banicca» O0yB crBopeHHd y 2009 pori
bazi [epzkaBHOI oprauizamnii «Pe3ngeHnia
«3aaiccar, gka yHKILioHye 3 1957 poky.
Ane ocraTouHe 0(pOPMAEHHS IOPUAUIHOTO
crarycy HIIIT «3aaiccsa» Bigbyasocsa auiiie y
2021 p. TepuropiasbHO HIIII
po3MmilieHuH y MeKax IOBOX
anMiHicTpaTuBHHEX obaacTedi — KuiBchkoi
Ta YepHINBCBKOI — 1 3afiMae MAOIY
14836 ra. HIIII posTamioBanuii Ha
nepiridi i gpyridl AiBoOepezRHHX Tepacax
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piuku [lecHu B MexXax YepHIriBCBKOIO
IToaicca. Ha tepuropii HIIIT «3aaicca»
MeIIKae 0araTo MHCAUBCBKHUX TBapHH —
OA€Hb OAATOPOOHUM, OAEHb NAIMHUCTHH,
KOCyAsI, AaHb, KabaH aukuii, 3yOp Ta
inmri.  [liAbHICTP KOOHUTHUX TBapUH
CTAaHOBUTEL 122 roaiB Ha 1 TwucC. ra, IO
30iABIIyE UMOBIPHICTD iX CIOTASIAAHHS. Y
HIIII po3pobaeHi eKoAOTiYHA CTEXKa
«AicoBa Kaska» 3aBIOOBXKHU 5,3 KM,
TYPUCTUYHHUHE aBTOMOOIABHUH MapUIpyT
«[lepanHa Iloaiccs» nmporszkHicTIO 37 KM,
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aBTOMOOIAPHUH MapIIPyT
IIPOTAXKHICTIO
BEAOCHUIIEHHUN TYPUCTHUYHHUH MapiupyT
«[loporamu 3aaiccs» IPOTAKHICTIO 28 KM.
Takoxk BigBiZyBadi MaiTh MOKAUBICTD

IToaiccam»

28

«Mangpyemo
KM,

IIOTPAIIAFIOTH

obaacri:
[lepeacaas,

MicTo-

croaulld YKpainu ™. Kuis,
neHTp M. YepHiriB, Taki micta KuiBchkoi
Bposapu,

dAroTun;

Iprmiins,
YepHiriBcbKoi

MIABHOHHHUK,
obaacHUi

O0yxiB,

3afHATUCS AIOOUTEABCHKUM i obaacti: Hizkuz, Ko3eaens (auB. puc. 2).
CHOPTUBHUM pHUOAABCTBOM (Y MesKax OcHOBHi pekpealliiHi pecypcu Ta
3aTBEPPKEHUX AIMITiB). nepeBaxkarodi dopmu Typusmy HIIII
y 30HY 100-kiaomeTpoBoOi Cxinuoro  Iloaicca  BimobpazkeHi y
JOOCTYITHOCTL HIIIT «3aaiccsa» Tabau 1.
Tabanng 1.
OcHOBHI pekpeallifiHi pecypcu Ta nepeBaxarodi popmu typusmy HIIII CxigHoro
IToaicca
Pekpeariitini pecypcu [TepeBazkarodi BUAU TypHU3MY
Hassa HIIII OB’eKTH IPHUPOTHOTO OB’eKTH iCTOPHKO- 3a metoro | 2 criocob6om
CcepeoBHIIIA KYABTYPHOT'O CEPEIOBHIIA IepecyBaHHS
npupoaHi KoMmraekcH (1K) 9
. BEAOCHIIETHUH,
3araaBH p. [lecHa, MacHB PeKpeartiizo- : N
JlecHsTHCBKO- . . 9 KiHHUH,
. CTaporyTChKHX AICIB 3 3emagHKa C. A. KoBriaka |misHaBaAbHHH, .
CraporyTcbKuit . . .. . BOIHUMH,
Pi3HOMAaHITTIM BOIHOI Ta CHIOPTHUBHUH . . .
. N HinroxigHuH
AicoBoi dhayHu
[IAACOAITHYHA CTOIHKA
[IK zannaBu p. HdecHy, [IK . .
. N ; nepBicHUX AroneH, 13
Heploi Ta Apyroi Tepac i3 . N .
. ropoauill 9aciB KuiBcbKoi
6opamu i cybopamu, a . . N
. Pyci, apxeoaoriuamii
TaKOXK i3 HETUIIOBUMH JIAS . 9 .
- HayKOBO-IOCAITHUY My3el 3 . N
[Toaicca myGoBHUMH, AUTIOBO- L : . ABTOMOOIABHHUH
9 dinianom, KiMHaTa pekpeartiiHo- | . . .
Me3uHCERUH IyOOBHMU, TPaboBo- . . . | , mimoxigHwi,
: eTHorpadii Ta icropii Kparo, |mizHaBaAbHHI N
IOyOOBHMU AicaMu 3 N o BOAHUMN
. Caaro-MukoaaiBCbKHH
nepeBamu BikoM 200-300 .
- . | MOHacCTHp, llepKBa YCIIiHHI
pokiB, ITK eBTpodhHNX GOAIT, R .
] N [TpecBaroi Boropoaurii,
BIZICAOHEHHS KPEeHIOBHX )
. naaar rpacda Pym’aHiteBa-
Topin 3 o
amyHaticekoro (XVIII cr.)
PAII IIK mintanoi 6opoBoi Tepacu | nepkBu XIX CT., S3UIHUIIBKE
«MiKpIIHIHCEKIHY| 13 60paMu 3eAEHOMOXOBHMY | KaITHIe (PEKOHCTPYKILisI),
(mpoekToBaHUMN Ta AUIIAMHUKOBUMU, My3€eH AICOBHX IIPOMMCAIB .o BEAOCUIIETHUH,
L . - PeKpeartito- . N
HIIII cybopamu i3 BIKOBUMH IToaicca, MukoaaiBCBKa . ., [ABTOMOOIALHIH
. ) Hi3HaBaABHUH - . N
«/[THITTPOBCBKO- nydamu, I[TK eBTpodhHIX nepep’daHa 1iepksa XIX cT., , HIIITOXITHUNA
JleCHSHCBKE |9arapHHUKOBHX Ta OCOKOBHUX| MuxaMAiBCcbKa AepeB’saHa
MizKpiTasy) BOAIT i CIIpaBXKHIX AYKIB nepksa XYIII cr.
3aAMIIKHY [IOCEACHHS
[IK meprioi Ta gpyroi MuaorpaaiBCEKOI KyABTYpU
AIBOGEPEKHUX Tepac p. I-I cr. oo H.e.), cTaliHa nad . o
P pacp. | (VI A ) M PeKpearlifiHo- [BEeAOCHIIeTHUH,
. HecHa i3 cybopamu, I[TK YHCTOIIOPOHUX KOHEH . . . N
3Baniccsa . . . , ., |mi3HaBaABHUH,ABTOMOOIABHUM
BOIHO-OOAOTHUX YTib T | Pi3HUX IOpin, nepeB’sHuit N . . N
CHOPTHUBHMH | MHimoximHui
ozep BepxHe Beauke, 3py0-T1asarl (opyra IIoAOBHHA
Hrixae Beauke XX cT.), My3el IpupoaIH,
MmenoBapHd «Menonuii Criac»
BHCHOBKH Ha MicIIeBOMY, Tak i Ha
1. HITIT CxigHoro Iloaicca MaroTh 3araAbHOIEPKaBHOMY PiBHAX.
3HAYHI peKpeallititi pecypcu — 00’eKTH K 2. TlepeBazkarouuMu BUAAMU

IIPUPOIHOTO, TaK 178 icTopHKO-
KyABTYPHOIO CEpPENOBHINA, 1 MOXKYThb [Toaicca €
3aI0BOABHSITH pPeEKpeallifiHi motpebu gK CIIOPTUBHUH
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(3a wmeto10),

Typu3My Ha Tepuropiax HIIII Cxigxoro
KYABTYpPHO-III3HaBaAbHUH,
iNIOXiAHUH,
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BEAOCUIIENHUM, BOOHUU (3a criocobom
IIepecyBaHHS).

3. Typuctuuna [IFABHICTH Ha
Teputopiax HIIII Cximuoro Iloaicca mae
IIEePEBasKHO CE30HHUH XapaxkTep.
AIKyBaAbHO-03I0POBYHH  TypHU3M, SKHH
MOZKe dYHKIIOHyBaTH LIiAOpiYHO,
[IPaKTHUYHO HE PO3BHUHYTHH.

4. PO3BUTOK TYypH3My TIaAbBMYETBCHA
i3-3a HEIOCTaTHBOTO PO3BUTKY
TYPHUCTUIHOI indpacTpyKTYypH, daKa
noTpedye 3HAYHUX KaMOiTarOBKAQEHBL i3
3aAy4€HHSIM iHBECTHIIIN.

S. IlomaapminMu HaIpsIMKaMH MOXKe
OyTH PO3BUTOK HOBUX BU/IB TYpPHU3MY,
30KpeMa  AiKyBaAbHO-030pPOBYOro, a
TaKO3K PO3LINPEHHS IIE€PEAIKY IIOCAYT, SKi
MOKyTh HanaBatucsa HIIIL.

6. Y cydyacHUX yKpaiHCHKUX peaaisx
IIEPCHIEKTUBHUM (POpMaTOM MOXKE CTaTHU
TYp BHUXITHOTO HSL. OcobanBO
aktyasbHUM 1€ € naga HIIIT «3aaicca» Ta
PAIT «MixkpiquHCBKU» (IIpOEeKTOBaHUN
HIIII «[IHITPOBCHKO-/IeCHSIHCHKE
Mixpiuds»), y 100-KinOMeTpOBY 30HY
OOCTYIIHOCTI SIKHX IIOTpallAsi€ MiABMOHHE

MicTo — croaullg YKpainu — KuiB.
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KA®EIPA TEOOE3IL TA KAPTOI'PA®II TEOT'PASIYHOI'O PAKYABTETY
KHIBCBKOI'O HAIIIOHAABHOTI'O YHIBEPCHTETY IMEHI TAPACA
IIEBYEHKA: ICTOPISsI, CYHACHICTD, IIEPCIIEKTHBH

A. B. OpemreHko!

B cmammi posansidaemubcest poboma kagpedpu 2eodesii ma kapmozpadpii eeocepagiurozo paxkyrememy
Kuiescobrozo HayioHanbHoz2o YyHisepcumemy imeHi Tapaca Illeguerka 3 uacy i 3acCHY8aAHHS NO
Cb0200HIL. Y XPOHON02TUHIL NOCAI008HOCTMI po3Kkpusaemucsi 3 20/108HUX MeMU: HAYKO8A MA OCEIMHSL
OislbHICMb, CMPYKMYPHO-0P2AHIZAYIUHI MOMEHMU | KAOPO8A NOAIMUKA KAgdeOpu.
OcHo8010 05151 8UOLeHHS. nepiodie Y po3euUmMKY nidpo3oiny 83simo cmpyKkmypy KomMnemeHuyii, siKi
Mmanu 6ymu cgpopmo8aHi Yy cmyoeHmia enpodosrk HasuaHHs. Tym sKke po32nssHymo pieeHb
810N08I0HOCMI OC8IMHIX NPOZPAM 8UPOOHUUUM nompebam. 3anponoHO8AHO nepcneKmueHy
cmpyKkmypy 0ceimHboi npozpamu, opieHmosary Ha sunyckrukie 2020-2030 pp., popmynoearHs
sKol € peynemamom oKpemozo, uie He 3aKIHUeH020 OOCTIOIEHHSL.

Kpim poni niopo3oinie Yy HayKo8o-oc8IMHiil Oisl/ilbHOCMI, pO32/ITHYMO Kadpogy noaimuky i pobomy
3agioyeauie Kagedpu. OKpemo nod0aHo icmopito HayKo8o-00CNiOHOL abopamopii, 8KA3aHO NPUUUHU
il peopearizauyii.

3 iHwoi cmopoHU, suKA0EHO 8NUB 308HIUUHIX haKmopie Ha HABUANILHULL NPoyec, 30Kpema nosiey
eneKmpOoHHOL 06UUCTI08ANIbHOL MeXHIKU, 3006ymmsi YKpaiHo He3aNeKHOCMI | 3MIHY eKOHOMIUHOL
Mo0eni KpaiHu, nepexio KapmozpagpiuHo20 8UPOOHUUMEBA HA UUGPO8L MEXHO02ii,
iHpopmamu3zayiro, enposadkeHHss BonoHcvroi cucmemu ocgimu. BurxaadeHo saumoeu 0o pobomu
Kagedpu Yy CyuacHux ymosax 8UCOKOi eapmocmi HaABUAHHSL, 3AKPUMMSL NPOPUTbHUX
cneyianvHocmetl, KOHKYpeHUii 3a cmyodeHmis, 30Kpema 3 IHUWUMU HAYKO8UMU 3AKAA0AMU, SIKL
Mmaroms niopo30inu nodibHol cneyianizayii.

Knrouoei cnoea: kagedpa, po3sumok, icmopis,, opeaHizayis, Kapmoepadgis, oceima, Kuiecorxuii
HayioHanbHUl YyHisepcumem imeni Tapaca Illesuerka
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Chronologically 3 main topics exposed: educational and scientific functioning, structural and
organization instants and personnel policy of department.

To mark the periods in development of the department we took the structure of competences which
were to have formed in students during theirs training. There we considered the correspondence
level of educational programs to business demands too. It was proposed the structure of the
educational program which is focused on perspective economy inquiries (2020-2030’s) and the
wording of which is the result of a separate unfinished research.

Besides the subdivisions role in educational and scientific achievements we also disclosed the
personnel policy and organizational work of the heads of the department. There are separately
stated the history of scientific subdivision and pointed out on the causes of its reorganization.

In the other hand we discussed the influence of external factors onto educational process, in
particular computing machinery appearance, gaining of national independence and change of state
economy model, conversion of cartographic production to digital technology, implementation of the
Bologna education system.

In the final part of the article we recounted the demands for education department functioning in
actual conditions of high cost of study, changing of profile specialties and academic competition for
the best students with other universities which have the departments with similar specialization.

Keywords: department, development, history, cartography, education, Taras Shevchenko National
University of Kyiv.

Beryn

CriiBpob6iTHUKH Kadeapu
HaBYaABHOTO 3aKAa[y BH3HA4YalOTh HE
TiaAbKU i1 pO3BUTOK i (PyHKIliOHyBaHHH,
ase ¥ 1o meBHOI MipH BiAOBiZarThH 3a
IOAl CTYHNEHTIB, AKi BUOpaau Iie Miclie
HaBYaHHA 3-IIOMIX COTEHb HOAiOHMX. Yu
BUIIPaBAAIOTHCS ix CIIOiBaHHS?
HackiAbKM BOHH CTaHYTH YCIHIITHUMU?
[Ilo ouikye mpodoecito, sKili HaABYAIOTh
crriBpoOiTHUKU Kadeapu? Bigmosimi Ha

BCi IIi HOHTaHHS BHUKAQIEHI B IbOMY
IIOCAIIKEHHI.

[TocraHoBKa mpobaeMu 1 orasgm
aiteparypu. Ille y 2012 pomi 6yao

BUPIIIEHO CKAACTH OTAS[ pPEe3yAbTaTiB
IIIABHOCTI radenpu reome3ii Ta
Kaprorpadii reorpadidyHoro ¢axKyAbTeTy
KuiBcpKOTro HaIliOHAABHOTO YHIBEPCHUTETY
imeHi Tapaca llleBuenka (KHY) 3 uacy ii
3acCHyBaHH4. TpuBaauii 4yac CTPYKTYPY
TaKOT'0 CKAQIHOI'O MUTAHHA He BAaBaAOCh
cchopmyaroBaTu. PoGoTy Oyao poamodarto
i3 aHaAi3y AOCAIIKEeHb Ha L0 TeMy. K
IPaBUAO, i IIpali BUCBITAIOIOTH BHECOK
HayKOBIIIB 1 BHKAQJA4YiB y PO3BUTOK
OYOAIOBAHUX HHUMH MiAPO3miAiB (XOAWH,
2005); Ipo€eKTH, 9Ki BHKOHyBasa II€BHa
kadenpa (Biaanuwmn, 2012), CTPyKTypHO-
peopranizamitini momeHTH (BameHko Ta
iH., 2011). ABTopH 3a3Ha4YalOTh TaKOXK

HaIpsaMU IIiATOTOBKHU CTYOEHTIB,
ITUCIITUIIAIHH, aKi BHUKAQAIOTHCSH,
HaBYaAbHI [IPaKTUKH, OITUCYIOTH
obaramHaHHA 1 HaB4YaAbHI Aaboparopii,
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IIolaAbIIIe IIpalleBAAIITYBaHHS
BUIIyCKHHUKIB, IMiATOTOBKY HaBYaAbHO-
METOOUYHOI AiTepaTypH, TEMH HayKOBO-
nocaimHoi pobotu (BopbaueBa, CapikaHs,
2011; I'aBpuaenko, 2011 Ta iH.).

Temu 1myOaikailii B pedepaTuBHIM
0a3i Scopus 3ocepemKeHi IIepeBazKHO
HaBKOAO OIABIII KPYIIHHUX CTPYKTYPHHUX
HiAPO3IaiAiB - IHCTUTYTIB Ta
yHiBepcuretiB (Kortus, 2001; Shibanov,

1981). Bouu JOOIIOBHIOIOTHCHA
OOI'pyHTYBaHHSIM noTpebu i poai
reorpacdii B II€EBHOMYy HaBYaABHOMY

3akaani (Warkentin, 2008), po3BHUTKOM
HayKW BiJ [OOIOMIKHOI AUCIITUIIAIHU [0
dakyabreTy. HaykoBui 3i CxigHoi i
LHenTpasbHOi €BpONU TAKOXK HPUIIASIIOTH
yBary BHUCBITAEHHIO pe3yAbpTaTiB
HOiIABHOCTI CBOixX HayKOBO-0OCBITHIX
ycranoB (Kozerski et al., 2010; Pribyl,
2006; Younsi, 2015). BumiagroTecd
IPYHTOBHICTIO IyOAikalii ecTOHCBHKOIO
nocaimauka Otra Kypca 3 yHiBepcUTeTy
M. Tapry (Kurs, 1996), II. Kaximana 3
XapKiBCHKOTO HaIliOHAABHOTO
YHiBEpCUTETY imeHi B. H. Kapa3sina
(Kaliman, 2000). B VYkpaini Hatibiabliie
yBaru IIOIIyAsipu3allii cBOiX MHiApPO3MiAiB
IPUOIAGIOTE BYEHI 3 TeXHIYHUX i Ppi3uKo-
MaTeMaTHYHUX HaykK, 0ioaorii, disoaorii
Ta wMucrenrB. CriabHa  puca  BCiX
nybaikalii Ha 10 TeMy — €OUHUH
«cpopmat» JOCAIIKEHHS, AKUHU
nependadae  BUOIA€HHS  OAOKIB  3a
[IeBHUMH eTarlaMHl PO3BUTKY OpraHizariii
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(Kurs, 1996), mpore 103a yBarowo
LOOCALTHUKIB 3aAUIIAETBCA bararo
BaXKAUBUX  acCHeKTiB OCBITHBOI  Ta
HayKOBOi JiIABHOCTi.

Icropito  kadenpu reomesii Ta
Kaprorpadii meTaspbHO MOOCAIMKyBaaW il
CIiBPOOITHHUKMU: Aapuca OaeriBHa
[Maaienko (ITaaieHko, 2009), BikTop
OnekcitioBny  llleBuenko (lIIeBueHKO,
2009, 2011), Amnaroaiti MuroaatioBua
Moaouko (Moaouko, 2003). CtaTUCTHYHY
iHdopMallifo ITPO PyX OCODOBOTO CKAQIY
kKadenpu 3i0pano BapanoBoio Aimiero
BacuaiBHoro. Buiiesaznadeni mpaii Ta
KOHCYABTAIlil CIIiBPOOITHUKIB i
BUITYCKHUKIB Kadeaph CTaAHu YacCOBUM
KapKacoM IIbOTO JOCAIIZKEHHS.

Marepiaa i meTOooH

Oxpim IIOPiBHSHHS, aHaaizy,
y3arasbHEHHS Ta cucreMaTH3alii
AlTepaTypd Ta HOPMAaTHBHO-IIPaABOBUX

OOKyMEHTIB, OIINTYBaHHSI IIpalliBHUKIB
Kadeapu, BUKOPHCTOBYBaBCS  METO[
MEHTAaABHOT'O KapTorpadgyBaHHs.

MenTaarHi Kaptu (aHra. mind maps) —
e croeliasbHi rpadidHi cxeMu, Ha 4dKi
HaHOCATBCH KAIOYOBi CTPYKTYPHi
€AEMEHTH 1 3B’93KHM MIXK HHMH. MeTo
«JOPHOTO SIIHUKa» 3aCTOCOBYBaBCH [Ad

BU3HA4YEHHS IIPUXOBAHUX Bin
criocrepirada HayKOBHX METOMIB,
KOMIIETEHIIiH, CII0CO0iB 3a pe3yAbTaTaMu
3aCTOCYBaHHS OCTaHHIX. Byno
BUKOPHUCTAHO TEXHOAOTIIO «KOHCTPYKTOP»,
IIpU3HA4YEHY AT popMyAIOBaHHS

KOHIIEMIIiH, 6i3Hec-11AaHiB, CTpaTeTiH.
MeToio cTarTi € PO3KPUTTS TEMHU

PO3BUTKY Kadeapu reoe3sii Ta
kaprorpadii reorpadidyHoro ¢axkyAbTeTy
KHY imeni Tapaca IlleBueHka K

HayKOBOi ¥ OCBITHBOI OAWHUII B pakypci
BUMOT' [0 CTPYKTYpPH OUCHMIAIH i
KOMIETEeHIIiH, Ki Maau OyTu cpopMoBaHi
y cryneHtiB. [lpm 1nwomMy wMae OyTtu
OOTPUMAHO XPOHOAOTIYHY IIOCAITOBHICTS i
BUIIA€HO TOAOBHI CTPYKTYPHO-
peopranizariiini nomii. Takoxk moTpiOHO
BCTaHOBUTH IPUYUHHO-HACAIIKOBI
3B’I3KM MiX KaJpOBOIO IIOAITHKOIO,
HayKOBOIO M OCBITHBOIO MiSIABHICTIO — 3
OZITHOTO OoKy, Ta
30BHIIITHPOEKOHOMIYHUMH yMOBaMH Ta
CEpPENOBHILIEM BCEPEOUHI  opraHisariii
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(iHCTHTYTY UM (paKyABTETY) — 3 iHIIIOTO.
Pe3yAbTaTH Ta OGrOBOpPEHHS

28 cepnHa (9 BepecHs) 1834 p.
noyaB mOiaru KwuiBCbKHI yHIBEpPCHUTET
Caroro Boaogumupa (crorommi
KuiBcpkui#i HaiOHAABHUM YHIBEpPCHUTET

imeni Tapaca llleBuenka). 9k mmpoobpa3s

cydyacHoi, Kadenpy acTpoHoMii Ta
reomesii 6yao 3acHoBaHO y 1838 p. Ha
MaTeMaTUIHOMY BingineHHi

dinocodpcrkoro pakyavreTy. ['eomesito Ta
MaTeMaTU4dHy KapTorpadgiio BHUKAaIaAU
BH3HAaHI CIIeIliaAiCTU-TIPAKTHUKHU
B. ®. denopos, A. I1. lIlugaoBCBKUMM,
I. I. degopenko, 1. O. BocrokoB Ta iHImmIi.
Boponosxk nepmux 30 pokiB icHyBaHHA
3a3Ha4Y€eHoil Kadeapu, acCTPOHOMO-
reoe3UdHi [JOCAIIKEHHS Ha TepUuTopil
Ykpainu OyAH BHKAIOYHHM HAIIpPSIMOM ii
JOOCAITHUIIEKOI poOOTH.

Yacom 3aCHyBaHHS Kadeapu
reomesii odinitino BBazkaerbca 1933 p. —
pPiK yTBOpPEHHSI TIeoAoro-reorpadiyHoro

dakyAbTETy Y  BiApOIKEHOMY IIicad
TPUBAaAOL mepepBU KuiBcekomy
OEeP3KaBHOMY VHIBEpPCUTETI (BIIPOAOBK

1920-1933 pp. BiH HaszuBaBcsa KuiBcbkuit

BUIIMHN IHCTUTYT HapoOHOi ocBitH). 3
BUHUKHEHHAM IoTpebu y  ¢axoBi
IiATOTOBII Kaprorpadis, Kadempa

yBiHfIIAa 00 CcKAaAy 3acHOBaHOTO y 1944
p. reorpadiyHoro (akyabTeTy, BKe IIif
Cy4acHOI0 Ha3BOIO.

BopongoB:k  mOBOEHHOTO Tepiomy
OZIHOYACHO i3 HaBYaABHOIO HOIFABHICTIO Ha
Kadeapi 3MiCHIOBAAUCS HAYyKOBI
NOOCAIIPKEHHSI, aae, SK IIpaBHAO, IIO
reonesii i KamacTpy. Beaukux 3ycuap nag
HaAarokKeHHsa  ¢axoBOi  MiATOTOBKU
reoqe3UCTiB J0KAaAW IepHli 3aBigyBadi
Kadeapu, npodecopu
I1. K. Heuuniopenko (1933-1937 pp., ¥y
1937p. BiH O0yB pernpecoBaHuii);
B.T. AeonroBuu (1944-1946 pp.); K.C.-
r.H., pgoun. M. M. Beaounin (1946-1953
pp.); k.1.H., poi. II.I. MuxaiaoBCBKHH
(1953-1954 pp.) ([Tasienko, 2009). B Toii
yac I HAYKOBO-OCBITHS  OOWHUIIA
HaAidyBaaa S5 IITATHUX MOCA;: ITpodecop,
[OLIEHT, aCUCTEHT i 2 Aab0paHTH.

Y  pgpyrii  moaoBHHI XX  cCT.
aKTyaAbHOIO cTasa npobaema
reorpadisanii kaprtorpadii. OuoamBIIH
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kadeapy B 1954 p., K.T.H.,
A. C. XapuyeHKO (mpamioBaB Ha  ILiH
mocami  BHIpomoBxXK  1954-1980  pp.)
JNOKOPIHHO 3MiHUB HaBYaAbHO-METOIUYHI
3acanu iATOTOBKH daxiBIIiB-
Kaprorpadis. Pazom 3
dyHIaMeHTaABHUMU HayKaMH
(MaTemaTuka, disuka, Ximis), 10
HaBYaABHOTO ITAQHY OYAO BKAIOYEHO TaKy
OUCIIUIIAIHY, SIK-OT: T€0AOTisI, pi3udHa Ta
COIliaABPHO-€KOHOMIYHa reorpadis,
rigpoaorid, METEOPOAOTid,
reomopdonorisg. A. C. XapueHKOM 0Oyau
3aIpollleHi [0 BUKAQJaHHS MIPOBiAHI
crieriasicTu 3  iHXKeHepHOI  reozesii,
doTorpamMmmerpii, MaTeMaTUYHUX
METOMiB, KapTOCKAaJaHHA 1 aTAacCHOIO
KapTorpadyBaHH4: M. T'. Binyes,
IT. I. MuxatirnoBcekuii, B. M. Ceparwoxkos,
A. T. 'puropeHko, 0. @. Tpembaues,
€. . ecaros, M. O. KopoaroBa,
B. B. Ilactyx, I'. O. IlepByxiH, K. I. Jpuy.

3rigHo 31 cBitoragmom A. C.
Xap4yeHKa, npodecitina [IiArOTOBKA
daxiBIliB Masa BKAIOYATH MOBHUU ITUKA
CTBOPEHHsS  KapTorpadiyHux  TBOPIB.
Taxuil cremiasicT Mir OCBOITH OyIb-IKHH
ugelo)a(slel Ha OiATTPUEMCTBI - BifT
aCTPOHOMO-TEOAE3UYHUX CIOCTEPEXKEHD
[0 BUOAHHS KapTorpadidyHoi IpomyKILii.

pod.

a cxeMma IIiATOTOBKH ITOBHICTIO
BUIIpaB/OByBaaa cebe 3a IIAAQHOBOIL
ekoHoMiku. IlocTymioBo B HaB4YaAbHI

IIAQHH BIIPOBA/?)KyBaAUCh HOBi KYypCH,
3okpema: EOM i mporpaMmyBaHH4,
opraHizailisa i maaHyBaHHA KapTorpado-
reole3UYHOr0  BHPOOHUIITBA, OCHOBHU
aBTOMAaTH3allil KapTOCKAaJIaABHUX POOiT,
HaBYaAbHi ¥ TypHCTHUYHI KapTH, MOPCHKa
kaprorpadig Tomro ([Tasienko, 2009).

B 1958-1960 pp. A.C. XapueHKO
o0ifiMaB TIocaay maekaHa reorpadivHoro
dakyabTeTy. Tomi 3k HUM Oysa CTBOpeHa
HayKoBa TIpylla y CKAani 3-X 4YOAOBIK,
3aBOaHHSIM  9Koi  Oyao  3OiliCHEHHH
IOOCAIIKEHD i CTBOPEHHS Ataacy
KuiBcrkoi ob6aacti (Bumauuii y 1962 p.). 3
IIbOTO 3K POKY II0YaAOCh pPO3poOAEHHS
HAyKOBO-OBIZKOBOTO  TBOPY  «ATAac
IIPUPOAHBIX YCAOBHH H €CTE€CTBEHHBIX
pecypcoB YkpauHckod CCP», BugaHoro y
1978 p. Y 3BE3Ky 3 BHUHHUKHEHHIM
noTpebu y cHoeliaAbHOMY HayKOBO-
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BHPOOHHUIOMY Higpo3miai AT
po3pobaeHHT aTaacy, B 1964 p. Oyao
CTBOPEHO AabopaTopilo KOMIIAEKCHOTO
KaprorpayBaHHd  BHUPOOHHUYUX  CHA
Ykpaincekoi PCP. 3rogom g
AabopaTopid CTPYKTYpHO yBiHIaa mo
ckaany Cekrtopy reorpadii AH YPCP, ne
Ha 11 ocHOBI 0OyAO0 CTBOpPEHO Biamia
kaprorpadii. Ha kadenpi 3aaummaach
HayKOBO-[OCAiHA Tpyla, SKa CKaagasa
MkirbHUH Kpae3HaBYUY aTaac
Ykpaiucekoi PCP. Y 1972 p. i
peopratHizyBasu y AabopaTopito
KOMIIA€KCHOIO KaprorpadyBaHHsS, a B
1975 - mnpuegHaau OO TigpoOxXiMivHOL
AabopaTopii.

Ha mouarky 1970-x pokiB Ha
Kadenpi icHyBaao 7  CTPYKTYpPHUX
HiAPO3aiAIB: ya60BUM KabiHer
Kaprorpadii i 6 aabopartopiit (reomesii Ta
Tororpadii, dororpamMmmeTpii Ta
crepeooTorpaMmmerpii, TEXHOAOTI1
CKAQJaHHS Ta BUIAHHI KapT,
TEeMaTUYHOTO KapTorpadgyBaHH4,
BUIAHHS KapT, aepoMETOiB). Ix dormm
KourtyBaaun nioHam S500 Ttumc.  kpb.
Kadenpa LIOPIYHO BUKOHYBaAa
OIOMKEeTHI Ta TOCIIOTOBipHI HAYKOBI
pobotru Ha cymy mnpubausHo 150 Twuc.

Kp0., 3 Hux 0au3bko 40% HaaexKanro
KapTrorpado-reone3uyHii eKCIe Uil
CTyIeHTCBKOro IIPOEKTHO-
KOHCTPYKTOPCBKOTO OIOPO, CTBOPEHOTO

Ha reorpadgiyHoMy akyabTeTi B 1967 p.
3a qac KEePiBHUIITBA
A. C. XapueHka kadenpa IepeTBOpPHUAACH

Ha  IIOTYXKHUH HaB4YaAbHO-HAYKOBUH
ocepenok: y 1980 p. ii mrar HasigyBaB
68 CIIiBpOOiTHUKIB: rpocecopcrKo-
BUKAQOAUBKHUH CKaang — 12, y 1. 4. 2
npocpecopu, 7 MOOLIEHTIB 1 KaHOUOATIB
HayK, IHXXEHEPHO-TEXHIYHUMN CKAQL
HayKoBoi Trpynu - 6, TrocIgoroBipHa
Tematuka - 38. I[lpu kadenpi gisam
acmipaHTypa, iHCTHUTYT IIOIIyKyBadiB i

IOPiYHO CTaXKyBaAWCh BUKAQ[a4i iHITUX

By3iB. HaykoBO-BHpPOOHUYY IIPAKTHUKY
CTYAEHTU  IIPOXOOUAW B  IIOABOBHX
€KCIIEUITIFX, Ha KapTorpadiyHux

dabpukax 1 B  HAYKOBO-IOCAIIHUX
iHCcTUTyTax 1o Bchomy CPCP.

FoBopuTH Ipo dopMyBaHHH
HAYKOBO-IIEaroriyHoi LITKOAH
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A. C. XapueHka mo3Boade To# (PakT, IO
3HaYyHa 4YaCTHHa BHUIIYCKHUKIB Kadenpu
3aAWINIMAQCS IIpalfoBaTH Ha Hik. Ix
MOXKHAa Ha3BaTHu «MOAOIUMHU
BHUKAQAYaMM», sKi IIiCAd OOpaHHA Ha
IIoCagy 30CEPEOUANCHh Ha BHKAQOALIBKIiH
[ISIABHOCTI i IOCATAM YCIIiXy y 1i#i cdepi.
BoHu Maau HeBEAMKHNH BUPOOHUYUH

cTaxk, Ix mpodpecifiHa Kap’epa dYacTo
oOMezKyBaAaCh KiAbKOMa POKaMHU POOOTH
3a  poanomiaoM abo B HAYKOBO-
OOCALMHOMY IHCTUTYTi, B acIipaHTypi
SKOTO roTyBasach KaHauIaTChKa
[OVCEepTAallis. Tomy ix HaBYaABbHI
IIporpaMH HE€ 3aBXAH BpaxoByBaAU

TEXHOAOTIYHI ¥ opraHizamilinHi migxoau oo
poboTH, 9Ki iCHYIOTH Ha IIiAIPHEMCTBAX.
3romom, BimipBaHICTH Bim BHUPOOHUIITBA
3yMOBHAA noTpedy CTasKyBaHHS{
BHKAaa4iB, 0cobanBO y 1990-i poku. 3
iHmIoi crTopoHH, mei# QakT nepenadadanB
Bi[ICYTHICTb Bif4yTTsI KOHKYPEHIIii 3 60Ky
CTYZEHTIiB 3a MaliOyTHiI 3aMOBAEHHS, TOMY
npodeciiHUi BHUKA3IAQ4Y MIT ITIOMIAUTHUCH

HaMOIABIIT BasKAUBUMH 3HAHHIMH.
ImeaanbHEUM  MoOrao OyTH  IIOEAHAHHS
BUKAQIAIIPKOI MOIFABHOCTI ¥ y4acti y
po3pobAeHHI HOBITHIX TexHoAoriH. Tomy
DOTEHLIHHO HaWKpallluM BHUKAQJaYEM
MaB OyTH HaykKoBelnb (He Oi3HeCMeH 4Yu
BHUPOOHUYHHK), II0 XapaKTEepPHO [OAd

HaBYaABHUX 3aKAadiB 3aximHoi €Bponu i
CHIA.

BripomoBxk  TpuBaaoro yacy B
VHiBepcHUTeT Maasa Miclle KOHIIeTIILis:
«oguH 11podecop — ogHa Kadenpar. CyTb
ii moassrae B HAaAgBHOCTI IIepeBaiKHO
OHOTO Aifepa, $SK I[IpaBHAO, OJOKTOpa
HayK, rpodpecopa, AKUH OYOAIO€
KOAEKTHB 1 BH3HA4Ya€e  HaBYaABbHY,
HaAyKOBY a BiATaK i KagpoBY IOAITHKY
Kademapu. [H1ITi BHKAQAAYI, K1
3aIIPOLIYIOTHECA Ha poOOTYy abo TOTYIOTHCS
i3 CTYOEHTIB, HE MOXKYTh CTaHOBUTH
KOHKYpEHIIif0o 3aBigyBadeBi. Hemoaikom
TaKOro MiAXOAYy € BiACYTHICTH KiABKOX
«LIEHTPIB IOYMKH», a BiATaK i
«TUCKYCIMHOTO CepeIoBUIlIAa», B SKOMY BCi
IIUTaHHSA MAalOTh IIPAaBO HA OOTOBOPEHHS.
lle nmpuBOOMTHL OO0 MOTIPLIIEHHS SKOCTi

HaBYaHHA 1 BTpaTH IE€PCHEKTHBHUX
HalpsMiB PO3BUTKY CIIEIliaABHOCTI,
BiATOKY cIIelriaaicTiB i II0SIBH
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KOHKYPYIOUHX Kadenp, HUMH O4OAE€HHUX.
N 1980-1992 pp. radenpy
O0YO0AIOBaB MI.T.H., ITpod. B. M. Cepaiokos,
3aCHOBHUK Ta Aijlep HAyKOBOI IIIKOAU
iHXKeHepHoI reoxesii Ta goTorpaMmerpii.
B 1980 p. Ha 6a3i kaprorpacgigHoi rpymnu

Oyao crBopeno Cerkrop reomesii i
kaprorpadii y ckaami IIpobaemHoi
HayKOBO-IOCALTHOI araboparopii
rigpoximii. 3roagowm, 3aBASKU
PO3IIHNPEHHIO T'OCIAOTOBIpHOI TE€MaTHKH,
CEKTOp IIoYaB BHKOHYBaTH HAayKOBIi
OOCAIMKEHHI 3 [OEKIABKOX HalpsaMiB —
reomeaii, Kaprorpadii Ta
dororpammerpii. 3 1983 p. gigaa

HaykoBo-mocaimHa aabopatopiss reozmesii,
kaprorpadii i dororpammerpii, ii mrrar
HaAaidyBaB 6An3bKO SO ciBpOOiTHHUKIB.

3 kiHng 80-X POKiB CKOPOUYYETHCS
KIABKICTb TOCIZIOTOBIpHUX T€M, OCKIABKH

raboparopig opieHTyBasach Ha
BUKOHAHHA 3aMOBA€Hb [ep3KaBHUX
nignpueMctB. CTBOpPEHHS  iCTOPHUKO-

reorpadgiuyHoro ataacy KweBa He O0yao
OOBEAEeHO [0 KiHIg y 3B93Ky 3
HOTIpIIEHHSIM €eKOHOMiuHOi cutryarii i
CKOpPOYEHHSM (piHaHCYBaHHS. 3 IIOYATKY
1990-x pokiB aAabopatopis icHyBaaa
IIEpEBa’KHO 3a PaXyHOK OIOMZKETHUX TEM.
OcraHHI gaBaAM MOKAUBICTE 30epertu
HayKOBY 4YacTHHY B VHiBepcurteTi i
HEBEAMKHU IITAT CHiBPOOITHUKIB, a
pa3oM 3 HHMH i CTaTyC «ZOCAITHHUITBKOTO»
3akaany ([Ipo 3arBepmkeHHs [loroxkeHHS
OPO  OOCAIHUNBKUH  YHIBEPCUTET...,
2010; IIporpama pO3BHTKY HayKOBO-
iHHOBAIlHTHOI AiIABHOCTI..., 2020 p.).

Y peBoarolifiHUN OAd BITYU3HAHOI
kaprorpadii gac (1992-1995 pp.) ugectb

odyoauTH  Kadenpy = Bumasa  I.T.H.,
npoc. A. I'. [puUropeHKy. Posmang
PangsHacekoro Coro3y i BiOKPUTTS
KOPIOHIB 3YMOBUAH IPOHUKHEHHS
HOBITHBOI TEeXHIKH i TEXHOAOTIH.

Ocob6ABBO IIe CTOCYBaAOCh IIH(PPOBOTO
obramHaHHA i aOCOAIOTHO HOBHX 3aco0iB
pobotu 3 iH(opmalliero, a ToOUYHilIEe -
HOBOI iH(popMarifiHoi maaTdopMH, B POAi

AKO1 BHUCTYIIaAU IIepPCOHAABHI
KOMII FOTE€PH. Ix 00YHCAIOBaABHI
MOXKAUBOCTI  [IO3BOASIAM  MOJEAIOBATH

poboty mpodpecifiHoro obaamHAHHSA M
IHCTPYMEHTIB pi3HUX cdep MaiTABHOCTI
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AIOOWMHU — Big pPobOOTH 3 TEKCTOM MO0
MY3HKH, rpadiku " aHimartii.
Inpopmarrka nasa cBoboOmoy TBOPUOCTI
daxiBigMm i, roroBHe, HedaxiBuaMm. [ag
TOTO, 1100 3aIlKCcyBaTH MY3HKY, Biamasa
HEeOOXiAHICTh MaTH CIIelliaAbHY OCBITY Ta
incrpymentu. Ix BipryasbHi awmasoru
MOXYTh 3aMiHUTU Liauil opkectp. Lle
TOPKHyAOCd 1 Kaprorpadii. Bussuaocs,
III0 [AS CTBOPEHHA KapT He IIOTPiGHO
OyTu Kaptorpacgom i MaTH KpecAIpCbKe
npuaanas, OAaHKOBKHM 1 KapTOCHOBH.
JocTaTHbO BUBYUTHU TIeoiH(oOpMalliiiny
CHUCTEMY i pemakTop BEKTOpPHOI rpadikwu.
Ile 3ym0OBHAO pi3Ke 3HUIKEHHS ITOTPeOH B
Kaprorpadax. 3BuuaiiHo, OCTaHHI
IIPOOBXKYBaAH yTPHUMYBaTH MOHOIIOAIIO
Ha reorpadiyHi [gaHi, HaKONIHW4YeHi
BIIPOAOBXK [OECATHAITH. 30KpeMa, IIe
CTOCYyBaAOCh Tororpadigyuux kapt. [Ipore
KOMITaKTHi IIM(PPOoBi reorpadidHi oCHOBU
IIIAKOM TIPUAATHI JA9 CTBOPEHHS 9KiCHUX
TEMaATUYHUX KaprT. Len IIpoLecC
IIPHCKOPHAA AOCTYIIHICTb HEAIIIEH3IMHOIO
IIPOTPaAMHOTO 3a0€e3IIeYeHHS.
Bukopucranuga CKAQIHUX
TEXHOAOTIH 1 mopororo obaagHAHHS [OAS
BUTOTOBAEHHS KapT MOTAO BIIAMHYTH Ha
CHUTYyAllilo. Kowmm’rorep i3 RAID-
KOHTPOAEPOM, SSD-Hakonu4yyBadyaMu,
TphOMa  MOHITOpPaMH, CTEPEOCKOIIOM,
KiABKOMa  BizleokapTaMmu, MHUIIIKaMH,
mITypBaaaMyu  H  IHIIMMH ~ JOPOTHMU
IIPUCTPOSIMU BBeJIEHHS-BUBEIEHHS
CYTTEBO 3MEHIIye OaykaHHS HedaxiBIld
caMmomy JOAYIUTHUCH 0 «marii
KapTorpadgyBaHHI». Bukopucranuga
IIporpaMyBaHHS, aBTOMAaTH3Aallil,
IIOCTiiHE OCBOEHHS HOBOI'O IIPOTPaMHOIO
3abe3nedeHHd 1 3aCTOCyBaHHS BEAWKOL

KiABKOCTI CKAQIHUX TEXHOAOTTYHHX
IIPUHOMIB TaKOXK MOXKHAa PO3TASAATH SK
IIeBHUM 3axXUCT Bio [IPEACTAaBHUKIB
HETEXHIYHUX CIIeIliaAbHOCTEMH.

B nen qac (1990-1998 pp.)
IiATOTOBKA daxiBIiB nepenbadasa
BUBYEHHS  KAACHYHUX (HEIU(PPOBUX)
TEXHOAOTIH CKAaZlaHHA 1 BUOAHHA KapT.
Jdo meBHOi Mipu IIe TOICHIOBAAOCH
€KOHOMIYHOI0O KPHU30I0 1 BiACYTHICTIO

IIOCTATHBLOI KiABKOCTiI TexHiku. Hebararo
CTYAEHTIB MaAW BAOMAa KOMIItoTep. B ek
TIepios; moyasocsi HaMbiAbIlle BiCTaBaHHI
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MiXK IPOTrpaMor0 HiATOTOBKY i rToTpedamMu
BupobHuIITBa. Ppaza «3abyapTe BCe, IO
BU BHUBYaAM B  VHiBepcuTeTi Ta
royuHaiire HaB4YaTHCh 3aHOBO!»
SKHaUKpallle XapakTepu3ye TOH I1epios.
Posnag Pagaucekoro Corozy i
epexi, [0 PHUHKOBUX €KOHOMIYHUX
BimHOCHH BUSIBUB IIPOTAaAUHU y
IIiATOTOBIIl CIIelliaaicTiB IO reoze3ii Ta
Kaprorpadii. BuaBuaocs, 1110
mpodiAbHUX 3HaHb HEIOCTaTHBO.
AKTyanbHUMH  CTaAW  OpraHi3aliiiiHo-
eKOHOMiuHi 3xibHocTi. BwminHa 3HalTH
3aMOBHHMKA 1  3aKAIOYHTH  [JOTOBIp,
opraHizyBaTHu Horo BUKOHAHH4,
BIIMNCABIINCh Y CTPOKHU i OIO/ZKET MOTAHU
cTasu CYyTTEBUMHU KOHKYPEHTHUMU
epeBaraMy BHIIyCKHHKIB. B ToM 4dac,
KAaCHYHa HaB4YaAbHa I[porpamMa He
L03BOASIAQ roryBaTHu CIIEIliaAicTiB,
3MaTHUX 3allodaTKyBaTH BAACHY CIIpaBy
(7K 3apa3 IpUUHATO Ka3aTH — cTapTarl).
Kpim Toro, BHKAagaHHA OAA€KO HeE
IIpocToi opranizalriiiHo-eKOHOMidHOi
CKAQIOBOi CTaBHAO I€BHI BHMOTH [0
negaroris. B imeaai, mo mouarky
BHUKAQIAITBKO1L IIFIABHOCTI iMm Oyao
HEOOXiMHO TIompamBaTH Ha KIABKOX
IiATIPpUEMCTBAX 3 Pi3HUMH ¢opMaMu
oIlAaTH IIpalli, a TaKo¥XK Ha Iocali He
HUXK4Ye  KepiBHMKa  Bigmiay.  IIpore
IIOPIBHSIHO HE BUCOKHUH piBeHb 3apobiTHOI
IAQTH HE [aBaB MOXKAWBOCTL 3aAy4YUTHU
CIIEIliaAiCTiB TaKoro piBHs. Aae ¥ 1ie He
rapaHTyBaAO HAaA€XKHOI IIiATOTOBKH —
iCHyBaAM  BUIIQAKH  «BiIOKPEMAEHHSI»
CTYAEHTIB Bim HaUOIABIII Ba>KAUBUX
€KOHOMIYHHUX 1 opraHizamifHuUX 3HaHb.
Take  «BIJOKPEMAEHHS»  ITPOSBASIAOCS,
HAIIPUKAA[, Y BUOOPI TeM A KypPCOBHX i
OUNAOMHUX po0OiT. HaykoBi KepiBHUKH

PEKOMEHIYBaA HBHO 3acTapiai TeMH.
BiTrasaoch po3pobaeHHST OKpEMUX
TEXHOAOTIYHUX TIPOIIECIB, SIK-TO
CTBOPEHHS TOororpado-reoAe3uIHOTO
OOTr'pyHTYBaHHS, HiBE€AIOBaHHSI,
BUTOTOBAE€HHS KapT y TIEBHUX
OpOorpaMHUX  HOPOAyKTax  TOII. 3

IIPOXOAOJOI0 CIIPUMMAaANCH JOCAIIKEHHI
IIOBHOTO ITMKAY BHPOOHHIITBA ITPOMYKIIii.
Temu T10 ¢riHaHCOBO-€KOHOMIYHIH
MiSIABHOCTI Ta iHHOBAaIlitiHi CIpUMMaAlCh
KPUTHUYHO, a HayKoBi cTaTrTi Ha
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BiAIIOBIAHY TEMAaTUKy IIPOOAEMATHYIHO
Oyaro  omyOaikyBaTH y  HPO(PiABHUX
peleH30BaHUX BiTYN3HAHUX BUIAHHIX.

3 1995 poky Kadeapy OYOAUB
K.I'.H., 1o1l. A. M. MoAoOYKO, SIKHH 0 TOIO
yacy  3aBifyBaB  HaAyKOBO-IOCAITHOIO
raboparopiero reomesii, Kaprorpadii i
dororpammerpii (3 1990 p.). 3aBigyrouum
raboparopiero cTaB CT. H. C.
B.O. llleBuyenko (g. r. H. 3 1997p.).

3 1998 poky Kkadenpa rorysasa
CIIEIliaAICTIB 3a €OWHUM, Y3TOIKEHUM i3
yciMa  HamopsMaMH  IIiATOTOBKH  Ha
daKkyAbTETI HaABYAaABHUM IIAQHOM, SKUH
nependbadyaB npubauzHo 1500 ropm.,
BiBeIeHUX Ha O0OOB’I3KOBi TyMaHiTapHIi
Ta COIIaABHO-€KOHOMIYHI AHCIIUIIAIHH,
1000 TOf. Ha dyHIaMeHTaAbHI
3araAapHOHAyKOBi aucrunainy, 1800 ron.
Ha TIpodeCiHO-OPiEHTOBAHI AUCIIHUIIAIHU
Ta 2546 rom. PaxoBHUX MUCLIHIIAIH, IO
BKAIOYAaAM 752 TOOWHU CHELKYypCiB Ta
ceMmiHapiB. lle mgo3Boagao roTyBaTHU
iHXXeHepHUH 1 MoaoAIIuii HaAyKOBHUH
CKAQ B Me¥KaxX BHOpaHOI CIIeliaAbHOCTI,

TOOTO, BHCOKOKBaAihiKoBaHHUX
BHKOHAaBIIIB, 31aTHUX CcaMOCTIiHHO
OpuiMaTu pitreHHsa BUPOOHUYOTO
XapakTepy.

[lepexinm Ha €AEKTPOHHiI TEXHOAOTI
3YMOBHUB HAagBHICTH YHUCAEHHOI (i AOCHUTH
OOoporoi) TEXHIKM B  PO3NOPAAKEHHI
kaprorpada. lle BUKAMKaao HeoOXiqHICTh
BKAIOYEHHS B IIporpaMy IiITOTOBKU
€AeKTPOHIKH, iH(bopMaTHUKU Ta
IporpaMyBaHHS. ITepmia Maaa
po3rasggaTH  KOMIIOHEHTHY 0a3y. Ha
3aHATTIX 3 iH(POpPMaTHKU BUBYaAach He
KAaCHKa, MOYHUHAaIO4YH 3  aBiHiKoBoOi
CHUCTEMH, a  IMiATOTOBKA  BAACHOTIO
poboYoro Miclis, BCTAHOBAEHHS ITpoOrpaMm
1 HaaalITyBaHHY OIEpallifiHOi CHCTEMH.

He npguBaguynckr Ha  OOLIMPEHUN B
€KOHOMIYHO PO3BUHYTUX KpaiHax
«arpodpeciiHUM»  miaxig 1 KOPCTKUH

po3romia o0OB’I3KiB, dKi mIependadaroTh
3BEPHEHHdI  (Kpallle peryAadpHe) [0
aBTOPH30BaHUX CEPBICHUX ILIEHTPIB 3a
nepmioi X HECHIPaBHOCTI, HasBHICTH
KOMIIETeHLi#l 3 HporpaMyBaHHA (UM X0Y
O6u  0Oa3oBMX 3HaHb HOpPO  pPobOTYy
€AEKTPOHIKH) JI03BOASIAU CYyTTEBO
i ABUITUTH e(PEeKTUBHICTD pobotu
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Kaprorpadiygoro mianmpuemcrBa. OTKe,
chopMyBasach KOHIIEIIIIiS CHelliasicTa He

~

TIABKH SK KapTorpadga, reorpada, a u

crielniaaicra 3 €AEKTPOHIKHU Ta
IIporpaMyBaHHS.

Hoga CTaHOapTHU30BaHA
inpopMmarliitina 1mnaatdopmMa 3yMOBHAA
B3a€EMOIIPOHHUKHEHHS OUCILIUIIAIH i
JOOMiHyBaHHSH B Kaprorpadii
reoiH(POPMaTHKH. OcraHH4a cTasa

CaMOCTIiHOI0 HE CTiABKM B TEXHIYHOMY,
CKIABKH y TIIOHATiMHOMY 3Had4Y€HHi, BCe
JacTille AOMiHyIO4YM y Ha3Bax Kadenap i
creriaabHocTet. 3 2005 POKy y 3B’I3KY 3
PO3BUTKOM reoiH(popMaTHKU Micle
Kaprorpadii B MiKAHUCIHUIIAIHAPHOMY
reoinpopMalifHoMy  IIpOCTOpi  cTaao
OUCKYCiMHUM. BHWHUKAO Take TIIOHSTTS,
gK «kapTorpadidyHe PO3A0PIKKS
(Boaomuenko, 2009).

Kpuza 90-x 3ymoBHAa 3HHKEHHA
3apo0iTHOI MAAQTH BUKAQIAYIB, IO ITOYAA0
IIPOSIBAATUCH Y CyMilleHHi nocazn. lLle
CIIpUSIAO IIPOHUKHEHHIO Ha Kadenpy
HOBHUX iHpopMariftHux TEXHOAOTIH,
OCKIABKHM B ApPyTifi moaoBUHiI 90-X pOKiB
Malizke BCl HiAIIPHUEMCTBA IIEPEUNIAN Ha
KOMIIIOTEPU30BaHUH IIPOlleC CKAQIaHHS
KapT i 06pobreHHST Tororpado-
reofe3uyHUX BUMipIOBaHb. 3OBHIIIHE i,
0COOAVMBO, BHYTPIIIIHE CYMIIIlEHHS, SIKe
aBTOpP MaB MOZKAHBICTH CIIOCTEpIraTH Ha
noyatky 2000-x pp. Imicad BCTYIly B
YHiBEpPCUTET, JTO3BOALAO I10-HOBOMY
YCBiIOMHUTH HpolleCc opranHizarlii BaacHOi
TPYLOBOI MiIABHOCTI i OLIIHUTH IlepeBaru
CIIELiaABHOCTI. PoGora B KiABKOX
ycTaHoBax 3a KiAbKOMa HalpsMaMH
IISIABHOCTI 110 IIeBHOi Mipu
3ale3nedyyBasa IMyHITeT Bif 3BiAbHEHHd,
BHUIILy CepenHboi  3apoliTHy  IIaaTy,
po3ilIuproBasa KOAO  CHOIAKyBaHHA i
IIO3UTHUBHO BIIAMBara Ha OTPHUMAaHHM
IHOUBIAyaAbHHUX 3aMoBA€HBb. KpiMm Toro, ¥
CYMICHUKIB MOXKHa OyAO HaBYHUTHUCH
ecpekTUBHI# opraxizailii pobodoro gacy.

3araaom nepioz 3 2000 o 2007 pp.
XapaKTepHU3yEThC €KOHOMiYHUM
3POCTAHHSAM, $IK€ II0O3UTUBHO BIIAMHYAO
Ha Po3BHUTOK Kadenpu. B 2002-2003 pp.

Ha Hi} IIpalroBaA0 16 YOA.
IIPO(PeCOPCHKO-BUKAQIAIILKOTO  CKAQY.
36eperancss HaBYaabHa  AabopaTopisa
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guceabHicTIO 8 woa. i HIOA «Kaprorpadii
Ta TIeoiH(OpPMAaTHKH» Yy CKAani 6 doOA.
(Moaouko, 2003). 3 mouatky 2003 p. y
3B’I3Ky 3 BUKOHaHHSM pobiT, IOB’d3aHUX
3 BukopuctaHHaM [IC, 3a aabopartopiero
3akpinaeHo HoBy Ha3By «Kaprtorpadii Ta
reoindopmatTukm» (llleBuenko, 2009).

1983-1987 PP- B YPCP
XapaKTepPU3YIThCI IIiKOM
Hapo/zKyBaHocti. BianosigHo, mig dac

BCTynHHX Kamnadii 2000-2004 pokis
KOHKYpPC Ha Miclisg OyB MaKCHUMaAbHUM.
I[le 3ymoBHAO 30iABIIIEHHSI KiABKOCTI
HaBYaABHUX 3aKAQiB, 9K I[IPHUBATHUX,
Tak i pepxkaBHUX. [loyaan BinKpuBaTHCS
Kadeapu omiOHOTrO CIIpSIMyBaHHSI,
HaIIpUKAa[Z, ONHOMMEeHHa Kadeapa B
HartionaabHOMY yHiBepcuTeTi 6iopecypciB
1 IpHUPOOOKOPUCTYBaHHA YKpainu. [licas
YopHOOHMABCBKOI ~ KatacTpodpu i 3
HagiHHSAM JKUTTEBOTO PIiBHA HaCEAEHHI
HapPO/KyBaHICTh II04aaa 3MEHIIIYBATHUCH,
10 IIPOSBUAOCH Yepe3 BLAIOBIMHUI dac.
[Mounnaroun 3 2008 p., abitypieHTIB
CTaAO0 HE€ [JOCTaTHBO [OAd 3allOBHEHHH
HaBiTh OMIOMKETHUX MICIb Yy BHIIHUX
HaBYaAbHUX 3aKAQIax. 3Buuatizo,
HaMKpallol0 PEKAaMOIO € dKiCHa OCBiTa,
dKa nepeabadae BHCOKY 3apO0iTHY HAATY
OAd CIIelliaaicTiB BiamoBimHOTO mpodiaro.
Bomnaouac, 3MEHIIIEHHI KIABKOCTI
abiTypi€eHTIB TIPUBOOUTH MO0 3HUIKEHHS

KOHKypPCy Ta IX II0YaTKOBOIO pPiBHA
IIiATOTOBKH.

Ommcana BUILIE cuTyallis
IPUBOOUTE OO TaKOro IIOHATTH, 4K

«TOYKa HEIIOBEpHEHHs». YaBiMo Kadenpy
3aKAaqy BHUIIOI OCBITH, Ha SKi¥ dKiCTb
BUKAQ[IaHHS, IOIyAIpH3allia I1podiato
IIiATOTOBKH, HayKoBa poboTa i KampoBa
[IOAITMKA CYTTEBO IIEpeBazKaloThb  IIi
IIOKA3HUKH Yy KOHKYPEHTIB. BUITyCKHUKHU
miei Kadeapu  BAAQIITOBYIOTBCS  Ha
IIPECTHXKHI 1 mobpe omaadyBaHi mocamy,
LIBUIKO pyxaroTbCcs Kap’€pHUMH
CXOOWHKAaMHU, CTaIOTh BIIOMHUMH
crieiiasicraMu. 9K HacAilok, 3pocTae
IIPECTHK YCTaHOBH, 30iABIIIyETBCSH
KOHKypC cepen  abiTypieHTIB, aruibt
[O03BOoASIE BHOpaTH OiABII PO3BHUHYTHX,
PO3YMHHX 1 MiATOTOBAEHUX CTYAEHTIB.
OcraHHi mocdraroThb IIie OiABIINX YCIIiXiB
y HaB4YaHHI, 3OiHCHIOIOTH HiATPUMKY
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cBoei «alma mater» Ha BCiX piBHAX — Bifg

LIEP3KaBHOTO 110 aaMiHicTpartii
HaBYaABHOTO 3akaany. OOpaHHa Ha
rocany HaMOiABIT KBaAipiKoBaHHUX
BHKAQJAa4iB JI03BOASIE JOOaTKOBO
HOKPAaIIUTH piBeHBb OiATOTOBKU
CTYOEHTIB.

B nporuaexxHoMy BUIIAAKYy, 3i
3HUXKEHHAM piBHS HaBYaHHA
3MEHIIYETHCI KOHKYPC Ha L0

crieniiaabHiCTh. BiH MOKe CATHYTH OJHOTO
4yoaOBika Ha OromkeTrHe wMicie. lle He
TIABKH HE [O03BOAsE€ BHOpaTH Kpalux
abiTypieHTiIB, a iZ1 YCKAQIHIOE
BipaxyBaHHSI HEYCIIIIHUX CTYAEHTIB,
OCKIABKH 1€ IpPHUBEAE [0 CKOPOYEHHH
mITaty BUKAagadiB. BiamosimHo — mo
roctraHoBu KabiHetry MiHicTpiB YKpaiHu
Ne 1134 (IIpo 3aTBepAKEHHS HOPMAaTHBIB
YHCEABHOCTI CTYAEeHTIB...,2000), KiABKICTB
BUKAQAYiB 3aA€XKUTh B  KIABKOCTI
CTYOEHTIB 1 1€ CHiBBiAHOIIIEHHS CKAaIa€
1:12 (mas reorpadivyHUX CrieriasbHOCTeH).
CTyneHTH 11€ PO3yMiIOTh, III0 AOOATKOBO
3MEHIIye SKIiCTh HaB4YaHHA. BigmorimHo,
BUKAQ[IAYi 3MyLIeHi 3HHUXyBaTU pPiBeHb
BHUKAQAHHSI MUCIIUIIAIH, BIiAXOOHUTHU BII

TEXHOAOTIYHHX BUMOT, IPUHHSATHX
BUPOOHUIITBI. HabyBae  momupeHHs
ABUIIIE «Py4HOTO KEPiBHULITBa»
CTyZAE€HTaMH oim  4Yac  BHKOHAHHA
MIPaKTUIHHUX i Ha HaBYaABHUX

npaktukax. Kadenpa Brpadae kagpoBui
IIOTEHIliaA, 3B’I3KH 3 HiAIIPUEMCTBAMU i,
BpeIITi-pemT, aaMiHicTpallis 3akaany
IIpuiiMae pilleHHs IIpo IIpUemHaHHS abo
AlKBigaitiro 11i€i HaBYaABHOI OOWHUIII.
OTxe, «TOYKOIO HEIIOBEPHEHHS»
Ha3WBa€eTbCs TOM dYac y OiFABHOCTI
Kadenpu, micas SKOTO CyTTEBE
okpamleHHsa i  pobotm (B Mexax
HasgBHUX PECYpPCiB 1 KaApoOBOIO CKAady)
BXKe€ HE 3MOIKe€ BPSTYyBaTHU BiZl cepHo3HOI
peopraxizariii.

[asa 3abe3redeHHd Habopy Ha
KOHTpPaKTHE HaBYaHHA MOedKi kKadeapu
3MOT'AM OpPTaHi3yBaTH CTaXXyBaHHA abo
HaBYaAbHI IIPakKTUKH 3a  KOPAOHOM
(HampuKAaZ, TOTEABHO-PECTOPAHHOIO i
TYPUCTUYHOTO CIIpSIMyBaHHS).
MozxkauBicTh 1oOyBaTH B iHIINX KpaiHax
3yMOBAIOBaaa  3aTpeOyBaHICTh  TakKoi
Kadeapu, HaBiTh 3a BUCOKOI KOHKYPEHIIil
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MiX creliasicramMu 3a pobode wMicie B
raaysi. YKHmio X HaBYaAbHI 3akKAagu
(mepeBazkHO [Aep3kaBHI) MIPOLOBXKYBaAU
HiATOTOBKY 3a yCTaA€HOIO0 IIporpamoio i
He 3abe3nedyBasn noTpibHOI
CIIPIMOBAHOCTI HaB4YaHHS (KOMEPIIiHHOI,
dinaHcoBoi i OPUAWYHOI), BHHHKAaB
IIONIUT Ha MOoTpiOHiI 3HaHHA. [Ipomosuiliro
HaJaAu IIPUBaTHI HaB4YaAbHI 3aKAaIU,
dKi IIo4YaaAM MacoBO BHHHKAaTH B ILeH
nepion.

3 1999-2000-x pokiB yBara modaasa
HOPUIIAITUCE CaMOCTiHHIN poboti
cryneHtiB. [lificHO, HasBHICTHP BEAUKOI
KIABKOCTI  AiTepatypu, 0cCoOAMBO 3
iH(pbopMAaIiFHUX TEXHOAOTIH, a TaKoXK
KoMO'IorepiB y  Giabmiocti 3 HHX
LIO3BOASIAO OCTaHHIM 3 BHCOKOIO
e(PEKTUBHICTIO CaMOCTIHfHO  BHBYATH
ImporpaMHe 3abe3ledeHHs], TEeOPEeTHUYHY
yacTUHy guctumnaii. Tum He MeHIIe,
AEKIIHHUH KypcC 3HA4YHOIO MipO¥o
OyOAroBaB 3MiCT IiApy4YHUKIB. B Toi# wac
BasKAWBI IIUTAHHY, Ha 3pa30K opraHisariii
BHUPOOHUIITBA, YIIPaBAIHHA poboyuMu
rpymnaMu, SKOCTi 1 HOpPOAyKTUBHOCTI
mpani, TobTOo Ti, AKi He pPO3KPHUTI B
AiTepatypi 1 noTpebyloThb [OETAABHOTO
Bi[ITpalllOBaHHI Ha MIPaKTUYHHUX
3aHATTAX, 3aAHIIMANCH I103a yBaroio.
Jeski CTyOEeHTH MOTAW BiIdyTH, IO iM
BHKAQJAIOTh HE HAWBAXKAWUBIII ITUTAHHS,
IIPpOTEe BIIAMHYTH Ha IIPOlleC HaBYaHHS He
MOTAH. Le 3MEHIIIyBaAO
KOHKYPEHTO3IaTHICTE BUIIYCKHUKIB Ha
puHKy 1pami. Li BaxkamBi BimoMocTi
CTYyZEHTU 3MyIlIeHi OyAr OoTpHUMyBaTH BiJg
OaTbKiB 071 poaudiB BXKe Ha
OiAIIPUEMCTBAX, a TaKOXK YaCTKOBO Bif
CBOIX cTapmIiux KoAer. [H(opMmarifinuii
BakKyyM 3 IIUTaHb, BUIIUX 3a Ipodeciiii
KOMIIETEHIIii, 3MylIyBaB OESKHUX 13 HHUX

OPUKAQIATH 3YCHUAAL, CHOPAMOBAHI Ha

OTPUMaHHS [HUX  BimomocTedl  1mo3a

CTiHaMH BHIILIOTO HABYAABHOTO 3aKAQY .
PiBenn BIAITIOBIIHOCTI OCBITHIX

IporpaM BHUPOOHUYHUM MOTpebaM TaKOK
He OyB mocrtitinuM. CyTTEBO Bi[CTAIO4YH 3
gacy ITOBHO1 KOMII FoTe pr3arlii
TOHOrpaco-reoae3nIHUX i
KaprorpadiyHux pobiT (9Ka BigbOysacd
OopieHTOBHO Ha KiHenp 90-x — MoYaTok
2000-x pokiB), y 2005-2007 pp. piBeHb
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TEXHOAOTIH, IKMMH BOAOMIAM BUKAAIAYI,
HabAM3UBCS 0 BUpoOHHYoro. Hactymua

XBHUAS «BiicTaBaHHS» po3srnoyasacs
npubausHo micas 2010 p. Ii cyrs
BUABHAACS B YCKAQIHEHH]
KapTorpadpigyHux pobiT BHACAIJOK
B3a€MHOI iHTerparrii IIPOrPaMHOTO
3abe3riedyeHHs. SIKINo B IIepIIii [TOAOBHHI
2000-x pp. cCTyOeHT BHOUpaB, 9KUU
rpacdigyaui pemaxTop (Macromedia

Freehand, Adobe Illustrator uym Corel
Draw) a6o I'IC (MapInfo yu ArcGIS) fiomy

OCBOIOBATH, 3aA€3KHO Bix
nepenbadyBaHOTO Micisg  pobOTH, TO
gepe3 10 pokiB 1e#d Bubip cras

ONHO3HAYHUM — yCi. ABTOPY AOBOAUTHCH
npaitoBat B S-tu ['IC (BxkKe BKasaHi, a
Takox Digitals, Panorama i QGIS), 3
OELI0 MEHIIOI KiABKICTIO BEKTOPHHUX i
pacTpoBHX peAaKTopiB, CHUCTEM
aBTOMAaTH30BaHOIO IIPOEKTyBaHHS,
ciMeHcTB onepalliftHUX CHCTEM.

OTxe, BUKAQIaHHA 1 poBoi
Kaprorpadii morpebyBaso Iiepexomy Bifg
opieHTallii Ha [E€BHHH OporpaMHUN
IPOAYKT OO 3aCBOEHHA  TEXHOAOTIH
(3BuuaiiHoO, Ha HIPHKAAAl iX peaaizamiiit i
KOHKpPETHHUX IIporpaM). YBara Maaa
KOHIIEHTPYBaTHUCh Ha CIIABHHUX pHCcax i
0COOAMBOCTSX POOOTH y BH3HAYEHUX
raayssx, o0 kaprorpad He 3asekaB Big
IIPOrpPaMHOI0 IIPOAYKTY YM MiAXOAIB MO0
BUKOHAHHA pPO0OOTH, TIPUHAHATHUX Ha
IIEBHOMY IiAIIPUEMCTBI, a BHUIIYyCKHUK 3a
OTPEeOH Mir ITBHAKO (BIIPOAOBXK THXKHSI-
OBOX)  OCBOITH  0a30Bi  MOXKAWBOCTI
mporpaMyu. B mIpoTHAeKHOMY BUIIAIKY
HEMUHYYUM OyB «KOH(AIKT TEXHOAOTiH»
i 9YaCc BUKOHAHHS CIIIABHUX IIPOEKTIB.

YckaamHeHHa 1podecii i BigkpuTTSa
Kadenp i3 TOmiIOHOI CHEIliaABHICTIO
CYTTEBO 3MIHHMAO BHMOTH [0 poboTu
KOAEKTHUBY. BaskauBum 3aBJaHHIM
aaMiHiCcTpartii CTaAo dopMyBaHHS
Ipale3faTHoi KOMaHAM 1 CTBOPEHHH
YyMOB nas ii poboTH, TOOTO mHepexin Bix

«@IMiHICTPaTHUBHOI'O  VIIPaBAIHHS» [0
«aAMiHICTPaATUBHOTO 3a0€e3IeYeHH.
Po3pobaenHst i 3aIIpOBaI?KEHHI
pauioHaABHUX, 3PO3YMIAUX 1 IIPO30pPUX
«IpaBHA TpHU» 1 KOHTPOAbL 3a iIX
OOTPUMAaHHSM  [03BOASIAM  yYHUKHYTH
PYy4YHOTO  po3momiAy 0OOB’I3KIB  MixkK
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CIiBPOOITHUKaMM: KOXKHUH 3 HHX CaM
3HaXOOUTb CBOE Miclle B KOAEKTHUBI,
iHaKIIe B HBOMYy He Oyae mnDoTpebH.
[IpaBuAbHa KagpoBa IIOAITHKaA Maaa
CIIPUSTH IPOABY MOXKAUBOCTeH (paxiBIIiB,
IpsAMO He IIOB’I3aHUX i3 IX mpodeciero,
MaKCHUMaAbHO €(EeKTHBHOMY BHKOHAHHIO
IHOAUBIAYaABHUX 1 KOAEKTUBHUX 3aaad.
[Ipore AlogM MOXKYTH IIPUXOBYBaTHU
opraHizalfiiHi, MHCTEIbKi Ta TexXHidHi
3mibHOCTI He TiABKM Binm agMiHicTparmii, a
H Big Koaer, SHgKIIO IiX BHIBAEHHS
CYIIPOBOKY€ETBCSI 30iABIIIEHHS KiABKOCTI
000B’3KiB 6e3 IIPOIIOPLIiTHOTO
MIOKpAIIleHHSI YMOB POOOTH YH 3apo0iTHOL
naatu. Llpomy crpuse i oOpaHHa Ha
IIoCaay CIEIiaAiCTiB, HECYMICHHX MiX
cob0or0 (pi3HOTO BiKy, 3 HOPOTHUAEKHUM
CBITOTASZIOM, 30BCIiM pizEEMH
MOXKAWBOCTSIMH, OOCBimoM pobotm i
HigxonoM mo ii BUKOHaHHA TOILO), IPU
BCbOMY 0OaykaHHI BOHHM HE€  MOTAU
IIOBHOIIIHHO B3a€EMO/ISITH.

Taka cwuTyalida [OOIIycKaaach 3a
yaciB icHyBaHHs PapgHcekoro Corosy,
KOAM pEeCypCH, OTPHMAaHi 3a paxyHOK
IIpoJasKy CHUPOBHHH, IIepeHAIIPaBASIAUCS
B iHIII raay3i, B TOMYy YHCALI B OCBITY.
OTpumMaHHY YKpaiHOIO HE3aA€XKHOCTI 1
3alIpOBa?KEHHY  PHUHKOBHX  BiJHOCHUH
CTaAHu HEePIINMHU KpOKaMH o
CaMOOKYITHOCTI BHIIOI OCBITH (K i BCiX
IHIIUX  raay3ed rOCIIONapCTBa). B
KOHKYPEHTHOMY CEPENOBUII HasIBHICTb

[PaliBHUKIB, $IKi He I[IOBEpPTalTh (y
BUrAdAl poboTH) 3arpadeHi Ha HUX
KOIIITH, IIOCTYIIOBO ocaabaroBaTHMe

Kadeapy i ocTaHHS BTpadaTHMe Miclle Ha
dakyabTeTi, POHAM, IPECTUXK, CTYAEHTIB,
KBaaipikoBaHNX BuKaaaadiB. Lle 3pobmao
aKTyaAbHUM IUTaHHA €KOHOMIYHOi
OOI'pyHTOBAHOCTI 0OpaHHS Ha Iocaay 4u
YTPUMAaHHS Ha  HiH KOHKPETHOTO
crieriaaicra.

CydacHa KaJpoBa IOAITHKA
apvidicrpauii 3BO, Ha aOymMKy aBTOpa,
Ma€ IIoASraTH y HalaHHI IIepeBar IBOM
KaTeropiaM IIpEeTEHIEHTIB:
BHCOKOKBaAihikoBaHUM crierfiasicram,
dKi MawTh HEOpAWHApHi 3mi0HOCTI,
caMoopraHi3allilo Y1 OOCBIJ Ta «AI0ASIM 3i
3B’d3KaMM», SdKi MOXKYTb BHUPIIIUTHU
BasKAUBI IMUTaHHSI, IoB’d3aHi 3
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OigAbHiCTIO Kadenapu. B imeaarHOMY
BUIIAIKY 11l MOZXKAHUBOCTI MamoThb
IOEHYBaTUCh B OAHIN AroauHi. Peurra
MIPAIliBHUKIB 0CAAOAIOIOTH Kadeapy, He
IIPUBHOCSIYM HIYOTO, KpiM OaHaABLHOTO
BHUKOHAHHA 000B’d3KiB. [lepeBeneHHs
BCIX 3akaaqiB BHIIOi OCBITH Ha
KOHTPakKTHY  QopMy  HaBYaHHA i3
YacTKOBOIO (IIOAOBHHHOIO) JI€P3KaBHOIO
KOMIIEHCAIlI€I0 OIAAQTH Ma€ IOKPAalUTH
KaJpOBYy IIOAITHKY, MHIABHUIIUTHU SKICTH 1
3MEHIINUTH BapTiCTh HABYaHHS.

BaskauBumu y BUPIIIEHH]
opraHizaiiiHux cnopaB Kadenpu €
3B’I3KM 3 KOAUWIITHIMH BHWILyCKHUKAaMHU.
BripomoBk  pokiB  3HAQ4YHy  4aCTHUHY
CTYAEHTCHKOI ayauTopii CTAHOBUAU
ocobu, gKi MaaM Ti 4¥ iHIII BiZHOCHHHU i3
BIIAUBOBUMU BUIIyCKHUKaMH
dakyabreTy. Lli 3B’I3KH 40 IIEBHOI Mipu
CIIPOILyBaAU IIpOoLEeC CKAQaHHS
BcTynHUX icnuTiB. BBegene y 2006 porti
30BHIIITHE He3aAeXKHe OILIiHIOBAHHSH
3HIBEAIOBAAO TakKi IIepeBaru 1 Hagaao
OOCTYyIl OO CTYAEHTCBKHX ayauTopii
TaAQHOBUTHM «abitypienTam 6e3
nepeBar». HeraTWBHUM HaCAiAKOM ITi€l
pedopMu cTaso TOCAabAEHHSI B3aeMOIil
MiXK  BUIyCKamuuMu Kadeapamu i
HiAIPHUEMCTBAMHU raaysi. Moaonmi
CIIelliaAiCcTH He MAalTh YHUM JOIIOMOITH
Kadeapi y BUpIlIEeHHi opra”iszamifuux
OUTaHb, a MOiTU 1 3HaiioMi BIAHBOBUX
BUIIyCKHUKIB Telep MOXKYyTh O0UpaTu
npocpecito 0e3 MPUB'A3KM [0 BUOOPY iX
pomuduiB i 0e3 oragmy Ha HagBHICTH
IIOAABIIIOTO MicIist POOOTH.

3B’13KaMM 3 BHUPOOHHIITBOM Oyaa
3yMOBA€HA # OyKe AibepasbHa IIOAITHKA
YHiBepcHUTeTy CTOCOBHO cTyaeHTIiB. Cawme
I1e I03BOASIAO OCTAHHIM 30CEpEeIUTHCH Ha
OCBO€HHiI HaMOIABIII MOTPIOHUX, SK BOHU
BBaxXKaAW, [OUCIIUIIAIH 1 HOMIHaABHO
BUKOHATU HaBYaAbHHUM I[AQH 3 IHINUX,
MEHIII IIOTPiOHUX ITpeaMeTiB, Ha 3pas3oK
3eMAe3HaBCTBa 41 (Pi3uyHOI reorpadii.

B 2012 poui kadenpa Maiike B
HEe3MiHHOMY  CKAaQi  IepeHinaa [0
Hanenko Aronmuanm MukoaaiBHu. Byao
3[iHCHEHO Pl 3aX0diB, CIIPAMOBAHUX Ha
MOIyASpU3allito Kadeapu 1 Hampamy
HiATOTOBKH, 30KpeMa, 3ycTpidi
IepcoHaAy Kadeapu 3 MIeplIuM KypcoM
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CTYAEHTIB, CTBOPEHHS CTeHIy i
OHOBAEHHS calTy Kadeapu, a TaKoXK
KpOoKH y 3abe3riedyeHHI HaBYAABHOIO

IIPOIIeCy I'eoNe3NYHNMH iHCTPYMEHTaMH.

OcobAMBiCTIO IIpalieBAalITYBaHHS B
yHiBepcHUTeTi € KOHTpaKTHa cHucreMa (3
BUKAQIaYyaMU YHIBEPCHUTET 3aKAlodae
KOHTpPakKT Ha 1-7 poOKiB, 3 HAyKOBUMU
CHIiBPOOITHHKaMM — AUIIIE Ha PiK), IKa He
Jae 3MOTH  pO3rAgnaTH  poboTy B
VHIBEpPCHTETI SK MOCTiHHY 1 cTabiAbHY.
Ile, i BIiDHOCHO HEBHCOKa 3apoliTHA
rAaTa, IPUBOAATEH [0 CYMIillleHHS IIOCan.
3 IHITIOTO 60Ky, TpUBaAUN qu
«(IIOKUTTEBUN KOHTPAKT» HE MOTUBYE
BUKAQZIa4Ya MOiATPUMyBaTH 3B'S3KH 3
BUPOOHUIITBOM 1 IIiABUIIyBaTH CBOIO
KBaaidikartiro.

OpHOIO0 i3 BIX KaZpoBOi IIOAITHKH
Kadeapu OyB i 3aAUIIAETHCS
«KOHCEPBATH3M», TOOTO HaMaraHHdg
yTpUMaTH  KaApoBUM  ckaan  OiabIn
CTabIABHUM, 3TAQIUTH 0COOAHBOCTI
KOHTpakTHOI cucreMu. Taka 1oaiTuKa
[a€e MOXKAUBICTH BUKA3Ja4YaM i HAYKOBUM
CIiBPOOIiTHUKaM 30CePEANUTUCE Ha
HayKOBiH i BHKAQIAITBKIH pobori,
IIiABUINIEHH]I IpodpeciiHOro piBHSA, a He
Ha OCOOHMCTHUX B3a€EMHHAX, AEMOHCTpAIlil
BAAQCHHUX [OCSATHEHb, III0 [Ja€ 3MOIY
dopmyBaTH OGiABII 3MOPOBY aTMOcepy y
kKoaekTuBi. Takox  BOHa  [03BoAdE
30€perTu CIIEIiaAiCTiB, fKi HE MOXKYTb
obifimaTu mocamy BUKAamada, ase 0epyThb
y4acTb y BUPIIIEHHI BasKAUBHX
opraHizalilHux nHUTaHb. HeraTuBHOIO
CTOPOHOIO TaKOi TIOAITUKHM € BiJACYTHICTH
MoTuBalii 1 «IpodeciliHe BUTOpaHHS»

[IpalliBHUKIB. KonkypeHnitia 3
BUKAagadamu iHmux 3BO cropusaa 6u
HiABUIIIEHHIO  KaJApOBOrO  IIOTEHIiaAy
Kadeapu i 3MIITHEHHIO TPyA0BOI

JOUCILTUIIAIHY CITiBPOOITHHUKIB.

Y 2013 p. kadenpa BTpaTHAa CBOIO
HayKOBO-IOCAIIHY dYacTHHY. IIpu4nHOIO
IIBOTO CTaAO CKOpPOYeHHd (piHaHCYBaHHS i
BiZICyTHICTb TOCIIZIOTOBIpHUX Te€M, TOOTO,
30BHIIIHIX 3aMOBA€Hb. lle, y cBoio uepry,
Oya0  3yMOBAEHO BHCOKHUM  piBHEM
OIIOATKYBaHHS TaKUX Cy0’eKTiB
FOCIIONApPChKOi MiIABHOCTI, BiACYTHICTIO
obraHaHHY, HeIpale3aaTHOIO
KOMaH/0l0, sSKa CKAaJasach i3 30BCiM
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pi3HUX CHOiBpOOITHUKIB i3 caabKuMu
KOMIIETEHITIIMH B opranizartii
BUpPOOHHUIITBA. [0 HEIOAIKIB KaIpoBoi
IIOAITUKH (PaKyABTETy MOXKHa [A04aTH
BHECEHHH MOONATKOBHX OOOB’I3KIB mad
CIIEIliaAiCTiB, gKi MaAHu
OiANIPUEMHUIIBKUNY XHUCT 1 3aKAIOYaAHu
JOTOBOPH i3 30BHIIIHIMU OpTraHi3allidMU,
III0 CTABHAO IIifl 3arpo3y BUKOHAHHS BiKe
YKAQIEHUX OOTOBOPIB i3 IomaApIIM ixX
3BiAbBHeHHsM. LuMm ke 3akiHdyBaaach
Kap’epa IpalliBHHKA, SKUH «BHUYepIIaB»
CcBoi pecypcH BHAaCAIOK «poboTu Ha
nepcunekTuBy». Lli mpobaeMu IpuBeAn 00
BUHUKHEHHS  TakKOr0  IOHATTd, $K
«€eKOHOMiYHa Oe3reKa nmpalliBHHKa».

Bzaraai, [OOLUABHICTE iCHYBaHHA
Aaboparopil craBuAacsd Ml CyMHIB IIe 3
2002 p. HartowmicTh, y miannopgaakKyBaHHSI
kadenpu 3 KuiBcbKOro HallioHaABHOTO
yHiBepcuTeTy OyAiBHUIITBA i apXiTeKTypH
repemInsa raboparopisg mif
KepiBHUIITBOM Tapacenka M. 1., gka
Hazae 1mocAyru y cdepi reonmesii. B
2016 p. agMiHicTpallid  YHIBEPCUTETY
BiIMOBHAACH 3apaxOByBaTH OCTAHHBOTO Yy
mraT Kadeapu y 3B’I3KY 31 CKOPOUEHHIM
CHiBPOOIiTHHKIB, TOMY IIUTaHHI
iCHyBaHHS HayKOBOI YaCTHHU Kadenpu
3aAUNIAETHECS BIOKPUTHM.

Exonomiuna kpusa 2008 poky,
crian BUPOOHUIITBA 2013 POKY,
3YMOBAEHUU YEProBOI0 PEBOAIOILEIO i
BilfHOIO Ha cxodi YKpaiHu, 3poOuAu
aKTyaAbBHUMH HOBI BUMOTH o
IiATOTOBKH CII€lliaaicTiB IO reomesii Ta
kaprorpadgii. OpHOIO 3 TakKUX BHUMOT
cTasa rorpeda BUKOPHUCTAHHS
€KOHOMIYHUX 3nibHOCTEM KOXKHOTI'0O
BUKOHAaBIg IIif dYac IIAaHyBaHHA i
BUKOHAHHA BUPOOHHUYHNX 3aBJaHb,
MOEAIOBaHHS IIPOLIECY BUKOHAHHSH
pobotu. BimmoBigHOo, mig Yac HaBYaHHS
yBara Mae OPUTIASITUCH AOriIri
BUpPIIIEHHS 3a4a4, THUIIAM BHUPOOHHYHNX
rnporeciB i criocobam ix BupimneHHs. Lle
MOXKHa IOpPIBHATH 3 TpPoOI0 B IIIaxXH:
MeTOAVKa  BHUKOHaHHA  polbiT  Mae
IIPOAYyMyBaTHUCh Tax, K 1axicT
popaxoBye XoaH i ix Hacaigku. OTxKe, 10
KOMIIETEHIIiH 3i CIIEIiaABHOCTI,
iH(pOpMaTHUKH, EAEKTPOHIKH [0JAAUCH
3HaHHY 3 MIKPOEKOHOMIKM H opraHizariii
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KapTorpadiyHoOro BUPpOOHUIITBA.
CropsMmoBaHICT, Ha IHTerparimo 3

€BponeiickkuM  Cor030M  IIiAKPECAHAHN
HeOoOXiHICTD BOAOIIHHHA 1HO3eMHOIO
MOBOIO (B IIEpIIy Yepry, aHTAIHCBHKOIO).
HagBHicTh eKOHOMiIYHOI oOcCBiTH (abo
IopuaAuYHOi, TOOTO, mApyroi  BHIIOI),
HayKOBOTO  CTyIleHd  cTasa  BKpau
OazkaHoIo IIAST CIIelliaAicTiB, SAKi

IpeTeHAYIOTE Ha KepiBHy Hocazny. [ag
OIlaHyBaHHS TAKOI'O BEAMYE3HOI0 00CATy
KOMIIETEHIIiH S5 pokiB HaBuaHHa ¥ 3BO i
3-X pokKiB mnepebyBaHHA B acIipaHTypi
BUSBHAOCH HE noCTaTHBO. Tomy 6yao
OPUHMHSTO PIllIeHHS IPo IepexXin A0 6-Tu
i 4-piuHoi miaroToBKU BiamosigHo. IIpote
IIe EKCTEHCHBHE pillIeHHsI HE MOTAO
pamuKaAbHO  IMOKpaUIUTH  CHUTYyallilo.
BugaBuaoce, 110 Marictpu i KaHOUAATHU
HayK He TiABKM 3Ha4YHO Tipmie 3a
BUIIyCKHUKIB IIIKiA 3HAIOTh 0a30Bi
npenmeTn (pi3uKy, XiMilo, MaTeMaTHKY),
ase ¥ Ha BUPOOHUIITBI KOAWIIHI ITKOASPI
1 CTYAEHTH TEXHIKyMiB IIOKa3yIOTh Kpallli
pe3yAbTaTH B OCBOEHHI HOBUX METOIUK i
ImporpaMHoro 3abesrnedeHHs. Hacraaa
rorpeda 3MiHIOBaATH BCIO CHUCTEMY BHUIIOL
ocBiTHn. Ha odinitinomy piBHI 1€
IIPOSIBUAOCH TaKUM YHMHOM.

1. CytTeBe CKOPOYEHHI
ayaIuTOPHUX T'OAUH 3 METOIO BUBIABHEHHSH
yacy Ha pobOTy 3a CYMICHHUIITBOM IIO
creniasbHOCTi. B cBoio uepry, 1e Mae
IIPUBECTH [I0 CKOPOYEHHS BHKAQIAYIB,
3/IeII€BACHHSA HaBYaAbHOTO IIPOLIECY i, K
HaCAIZIOK, 3MEHIIIEHHS HaBaHTaKE€HHI Ha
€KOHOMIKYy  Jep>KaBH. Takox  1e#
[OIaTKOBUY gac MOXKe€ OyTu
BUKOPHUCTAaHUM Ha CaMOCTifiHe OCBOEHHHA

JOUCIIHIIAIH, 110 MOKe OyTu
e(peKTUBHIIIINM 3a BiaBigyBaHHS
ayIUTOPHUX 3aHATh.

2. Bubip crymeHramu mo 25%

OUCLIMIIAIH, III0 [OO3BOAUTH 3700yBadam
BIIAUBATH Ha aKTYaAbHICTB OTPHMYyBaHOL
OCBITH.

3. HaByaHHS BHOPOMOBXK IKUTTS —
HOBa  KOHIIEIIIid CHUCTEMHU OCBITH
zaraaom. Ilepembadasa  AilleH3yBaHHH
fOaraTbOX BHIOIB MIFIABHOCTI 1 peryasgpHe
IPOXOKEHHIA KypcCiB OiABUIIIEHHS
KBaaidikarllii, 110 IEpPEeHOCHAO YaCTHUHY
BUTpaT Ha CaMHX CHiBPOOIiTHUKIB i
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HigIIPHUEMCTBA.

Ha mymKy aBTOpa, 3MiHa KOHIIENIIil
HiATOTOBKU MAaricTpiB i KaHAUAATIB HAyK
Maaa 3MICTUTHCH BT HaBYaHHS
KOHKPETHUM AVCIUIIAIHAM Ha «HaBYaHHS

OyMaTH, HaB4YaHHA  [pamioBaTH i
HaBYaHHY HaBYaTHCh» Ha  IIPUKAAIi
OUCLMIIAIE  croemiaabHocTi. TobTO, BeEch
HaBYaAbBHUH Ipoliec MaB
nepeOyayBaTUCh TaKHM YHHOM, II100
CIIPUSTH PO3BUTKY mpocpeciiHmux,
PO3YMOBHX, BOABOBHUX 3mnibHOCTEH
CIlelliasicTa, oOpieHTyBaTH Horo Ha
BUpIilIeHHs  Oyab-KUii  BHPOOHUYUX,

XKUTTEBUX, HAYKOBHX 3azad [O0BiABHOI
CKAQIHOCTI 3a JOIIOMOIOI0 XapaKTEepPHOIO
OASI TaAy3i METOHOAOTIYHOrO amapartry (a
KaHOUIATiB HayK — BCBOIO CHEKTPY
HAyKOBUX MeToiB). 3BuuaifHO, 1€
HaBYaHHA HE MaA0 OyTH 4YHMOChH Ha
3pa3oK #orum 4m apabcbkoi gisocodii, a
OCBOE€HI  MeTOOM  MaAW  JOCKOHAaAO
3aKpPIMIAIOBATHCh  IIIASIXOM  BHUKOHAHHH
IIPaKTUYHUX 3aBJaHb II0 CIIEI[iaAbHOCTI.
He nepeagdbadasach 3MiHa Ha3B
IIPEeaMETIB, a AMII€ BAOCKOHAAECHHH
MEeTOIVKU BUKAQIAHHS.

Taka wMmeroguKa [0 TIEBHOI Mipu
CyIIEpEYUTh KOHIIEMIIii, XapaKTepHill oad

TEeXHIYHUX CIIelliaAbHOCTe#l —  Bimbip
CTYAEHTIB 3 BHCOKUM IOTE€HIliaanOM i
HaBYaHHA iX  Auilne  IIpodecitHuM
npeamMeraM. 3araaoM, reorpadiyHui

dakyabTeT 1 KapTorpadida 3a piBHeM
IIPECTUKY i 3apobiTHOI IAATH HE MOXKYTh
IIpeTeHaAyBaTHU Ha HaMKpalmx
BUIIyCKHUKIB  CIIEIiaAi30BaHUX  IIKIA.
BigmoBigHO, TiATOTOBKAa CTYAEHTIB Mae
BiIpi3HATHUCH BiA MOPOBIAHUX TEXHIYHUX
crierriaabHOCTe#. YacTmHa pPoOOOTH Mae€
OyTH cnpgMoOBaHa Ha IOJOAAHHS Pi3HUIL,
dKa € MiXK 3BHYalHUMH i 001apoBaHUMH
mitbmu. Ile i Maao OyTH BiZMiHHOIO
pucozo radenpu - MHiATOTOBKA
CrIerianicris TaKUM YHUHOM, 100
MakKCHUMaAbHO HaOAM3UTH po3Mip ix
3apo0iTHOI IMAATH [0 IBOTO MOKAa3HUKA Yy
BUIIYCKHHKIB TEXHIYHUX IHCTUTYTIB.
PoGora Kadeapu B yMoBax
KOHKYPEHTHOIO CepenoBHIIA Ilepeadadae
PO3IINPEHHSI pociaro HiATOTOBKHU
CTYEHTIB 1 AllleH3yBaHHA HOBHUX
CIIelliaAbHOCTEH. Iacturyt reone3sii



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

ABBIBCBHKOI TIOAITEXHIKH AIIleH3yBaB
IIIiCTB cIIeliaAbHOCTEH 3aBOSIKHU
Hag9BHOCTI y mrrarTi CIIelliaaicTiB
BIAIIOBIIHHX npodiais. Kanposa
TIOAITHKA iHCTHTYTY OiAbII
OOBIOCTPOKOBa 1  OpieHTOBaHa  Ha
HiATOTOBKY CBOixX Kaapis, 1110

IIPOSIBASIETLCA IIle Ha eTari BHOOPY TeM
KypCOBUX pPOOIT, dKi pPO3BUBAIOTBCSI B
OUIIAOMHUX poborax i gucepramiax. B
TOM K€ Yac, HOBITHI TeMH HiABUIIYIOTH
SKICTb CTYOEHTCBKHX  [OCAIIKEHBb i
YHEMOKAUBAIOIOTH KOITiIOBaHHS 3
IaTepHeTy GiabIlol yacTUHU iH(poOpMAartii.
BapricTe HaBYaHHA 3a KOHTPAKTOM
B KuiBcrkomy YHiBepcureri imeHi Tapaca
[ITeBueHKka 3aBkAu Oysa BUIIOIO 3a el
nokasHuk B iHmux 3BO. Yk 1e He
rnapagoKcasbHO, KOHTpakKTHa dopma He
BUTiIHA [OAd YHIBEPCHUTETY, OCKIABKU
BUTpaTU Ha YTPUMaHHA BHKAQIAYiB,
HaBYaABHO-JIOIIOMiKHOTO  II€PCOHAaAY i

IPHUMIiIIeHHS (i3 BpaxyBaHHAM
OIIOATKYBaHHSI) BHIII 3a OIAATy, SKY
BHOCHATDH CTYLEHTH. Pizaunga

KOMIIEHCYETBCH 3a PaxXyHOK [AEPKaBHOIO
3aMOBAE€HHH. Taxuit cTaH cripaB
3yMOBAE€HUH BHCOKOIO 3apobiTHOIO
IIAQTOI0 BUKAAQMAYIB, SIKa OIiABIII, HiXK Ha
80% BuIa, HiXX B IHIIUX YHiBEepPCUTETAX.
Y 2015 p BimOyaoch 4YeproBe MiIBUIIIEHHS
po3Mipy IIaaTH 3a HaB4YaHHd. BinmosigHo,
Habip Ha KOHTpakTHY ¢OpMy CTaB
He3HayHUM (2-3 oc.). [Jag nopiBHSAHHS, B

HamionaapHOMY TPAHCIIOPTHOMY
YHiBepcHUTETI CTYAEHT IIAATUTh YABidi
MEHIIIE, KIABKICTB KOHTPaKTHHKIB

IIEpPEBUIIYE EPK3aMOBAEHHS B 2-4 pasu.
HanionaanpHNM YHiBEPCUTET Mmae
KOMIIEHCYBAaTH TaKy PIi3HUII0O B OIIAATi
OiABII IKICHUM HaBYaHHSM.

OpnHOIO i3 pHC CHCTEMH OCBITH (a
TaKOXK IIEBHUX raay3eli BHUPOOHUIITBA)
KOAUIIIHIX paAgHCBKUX pecHybAiK € Tak
3BaHi «auHACTil», TOOTO HaCAiLyBaHHHA
npocpecii. Lle moxkHa Oyao 6 BBazKaTH
IIPOSIBOM KOPYIILii, SKOKM He OomHe «aae».
IMepemaga npodecii Big 6aTbKIB m0 AiTeH,
0CcO0OAMBO 3-IIOMIiXK aaMiHicTpariii, Moxke
CBIIYHUTH TIPO IE€BHY IEPCHEKTUBY
poboTH B raaysi, HasgBHICTH JOCTOHHHX
MiCIIb A9 TIpalleBAAIITYyBaHHS 1 He
HIXK4YO0I 3a cepenHIO 3apobiTHY maary.
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Macose HaMaraHHg BAQIITYBaTH
HallaIKiB 3a KopzmoHoM abo y cdepi,

30BCiM He mNOBd3aHili 3 mpodeciero
6aTbKiB (Hanpukaan, IOPUANYHIN,
diHaHCOBIH YM EKOHOMIiYHiM) MoOKe

HAIITOBXHYTH Ha II€BHI PO3AyMH 00
MaiOyTHBOI'O TaAy3i.

[Tomaarwre 3arOCTPEHHS
€KOHOMIYHOI KpHU3HU JO3BOAUAO BUSIBUTH i
chopMyAIOBATH  CyTb  PaAUKAABLHOTO

IiABUILIEHHS BHMOT pPO0OOTOAABILB 10
HOUIyKyBadiB. B mocAiIKeHHI CTPyKTypH
KOMIIETEHIIii BUIIyCKHUKIB, $KE€ aBTOP

posmouaB mie y 2004 p., 6yao
3adiKCOBaHO IIEBHUI Pe3yAbTAT.
[Ipodpecitini 3HaHHA, a  came
BOAOMIHHSI ITPOTPaMHHUM 3a0e3ledyeHHIM
(xoua 6 ommow TIC, pemakTOopom
BEKTOPHOIL i pactpoBoi rpadiku,
odicHUMH porpaMmaMu Ha

npocpecifiHoMy piBHI), a TakOXK 3HAHHSI
II0 CIEILIaAbHOCTI CTaAM HEBIIE€MHUMHU
A BUIIyCKHUKA, AKUHN bazkae
OpalroBaTd II0 cIielliaabHOCTi. MoxkHa
BUOIAUTH OKpeMe Miclle [As iHo3eMHOi
MoBHU. [lpyra BuIIa ocBiTa € 06azKaHOIO
IS AIHIAHMX abo KEePiBHUKIB
eKOoHOMiuHoro Biaaiay. lle € ocHOBO}IO.

Ha piBeHb BUllle PO3TAILOBYIOTHCS
OCOOHCTICHI IKOCTi — BMiHHS HPAIIOBATH
B KOMAaHMi, AiJepChbKi 1 KOMYVHIKaIlifiHi
34i0HOCTI, eMmarisg, 30BHIIIHIA BULALL
(mpe3entabearHicTy). Ille Bume, aae
IIBOT0 K IIOPSAKY — KOMEPILiMHI, TBop4i ¥
aHaAITHYHI 3mibHOCTI (HarrpuKAaz,
BMiHHSI ~ 3aIlIpOIIOHYBaTH  ifiero, dKa
IIpUHECE IpUOYyTOK HiAIIPHUEMCTBY).
Bepmaoio 1p0oro OAOKYy € «BMiHHA
OyMaTH, IpalioBaTH 1 HaBYaTUCH».
Octranni 3 KowmmereHLii (pakTUIHO
YTBOPIOIOTH «KOTHITHBHY IIAQT(OPMY»,
OO3BOAGIOYH AIOAWHI CTaTH A0 IIEBHOL
Mipu reHiaabHoo. HaByaHHA CTyHEHTIB
Ha TakoMy piBHI 1m036aBUTH Kadempy
KOHKYPEHTIB Ha HaUOAMKYL oBa
JECATHAITTA.

3 noyaTKOM BTOPTHEHHSI poOCii B
aroTromy 2022 p. nepen abiTypieHTamMu
BIOKPHANCS HOBI MOXKAUBOCTI 3 HaBUYaHHI
i mepeOyBaHHS 3a KOpPZOHOM. BimmosigHO

Kadeapi reoesii i Kaprorpadii
JIOBOUTHCS KOHKYpyBaTH i3
HaBYaABHUMM  Higpo3ginamu  [loabimi,
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Yexii, a Takox Himewumnu i Icmoawii,
TOOTO 3 LIEHTPaAbHO- i
3axXimHOEBPOIIEUCHKUMHU KpaiHaMHu.
3HUIIEHI IIPOMHCAOBI IiAIIpHeMcTBa i
€HepreTuyHa KpHu3a, SKa HaCyBaeThCd,

O0JATKOBO 3MEHIIYIOTh OaskaHHS
abiTypi€eHTIB IIOB’I3aTH CBOIO MOOAIO i3
Ykpainoro. BigmosigHo, radenpy

BUOUPAIOTH AHIIIE MOAOLLI AU i3
HebaraTux CciMeM, dYacTo BiJJareHHX
HaCEA€HHX IIYHKTIB, OCKIABKH HaB4YaHHH
y Habiabm BimomoMmy croamuyHoMy BH3
Mae IepeBary i3 MiICLIEBUM YYHAHIIEM
abo TeXHIKyMOM.

BHCHOBKH

1. TloHaTTs IKUTTEBOTO IIUKAY
aKTyaAbHE HE€ TIABKHU [Ad TiANPHUEMCTBA,
are 1 gAsd HaAYKOBO-OCBITHBOI OOWHUILL —
kadenpu. MoxkxHa  BUOIAUTH  eTanl
3aCHYBAHHS, KOAHU UYiTKO BHUSBASETBCH
notpeba y  daxiBuogx — BignoBigHOL
npodpecii; pocmy, 3a sakoro Kadenpa

po3pobasie BUOpaHUH HanpsgaMm i
PO3UINPIOE CBOIO crieliaaizaiiito;
cmabitbHocmi, BIIPOAOBIK SKOTO
JOCATHYTO HaCH4€eHHH PHHKY

crieriasicramMu BigmoBigHOTO ITpodiAro; i
3aHenady, KOAM Kadenpa HaMaraeTbcs
30epertu Halip CTYOEHTIB i YHUKHYTHU
CKOPOYEHHS IIITaTYy.

2. IcHyBaHHS Kadeapu
HiAKOPSAETECA THUM K€ EeKOHOMIYHUM
3aKOHaM, III0 i PO3BUTOK MiJIIPHEMCTBA.
BigMiHHICTIO € 3HaA4YHO [JOBIIMH dac
peakilii pHHKYy Ha gKICTB pobOTH
HaB4YaabHOI  omuHuLi. HeedekTuBHa
OIFABHICTH MOXKe IIPOSIBUTHUCH depes
baraTo pokiB, B TOH dYac, 9K [esKe
IIiIBUIIIEHHS SKOCTI HaBYaHHS HE MOXKe
IIBUAKO BHIPaBUTH cUTyallito. [lag
OCBITHIX yCTaHOB € CIIPaBE€IAUBUM TaKe
ABHUIIE, SIK «TOYKa HEIIOBEPHEHHSI.

3. INpuunHamu 3aHenany kKadenpu

MOXKyTb OyTH K 30BHIIIIHI YHHHUKU
(3MiHa moTpebu y crieliasicrax BHACAILOK
HAyKOBO-TEXHIYHOI'0O  IIPOTpPecy, pi3Ke
CKOPOYEHHS [eP3KaBHOTO
diHaHCyBaHHd), TakK 1  BHYTPIIIHI
(HeratTuBHUIT OasaHC MiXK 3apobITHOIO
IIAATOI0 i BHECKOM IlepcoHaay Kadenpw,

HeIlpaBHUABHA KaapoBa IIOAITHKA,
BiACYTHICTP PO3BHTKY CIELiaAbHOCTI).
CrabianpHOMY PO3BUTKY Kadpeapu

CIIPULIOTHL IIOCTiHiHi 1 KOHCTPYKTHUBHI
3MiHH, $Ki  [J03BOASIIOTH  YHHUKHYTHU
HaAKOIIMYEHHSI HeraTWBHUX (aKTopiB, i,
K HaCAIOOK, ii cyTTeBOi peopranizariii
abo aikBigartii.

4. OcobauBicTi0O poboTu Kadenpu
reomesii Ta Kaprorpadii KHY imeni
Tapaca IlleBuenka OyAW BigmoBimi Ha
BUKAUKH 4Yacy, IIepeBakKHO i3 [IeIKUM
3ami3HeHHAM. HoBe IoAOXKE€HHd [0
KoHIlenIii Ii pPO3BUTKYy mepeadadae
BUSBAEHHS IIUX BHUKAUKIB i HiATOTOBKY 10
HHUX, a B MEepCIeKTUBI - 3aIaHHd
CTaHOapPTy OCBITH y raay3i.

S. MoxkHa BUOIAMTH TakKi Hepiogu B
CTPYKTYpPi OCBIiTHiX Hporpam, 3a SKHUMU
HaBYaAUCh CTyAeHTH Kadeapu reonesii ta
Kaprorpadii: repeBaxkaHHs IIPEeIMETIB 110
CIIEITiaABHOCTI Ta (Pi3MKO-MaTeMaTHYHUX
OUCLIUIAIH  (mo  2-i moa. 1950 pp.);
BKAIOYEHHS [0  HABYaABHOIO  IIAQHY
OUCLIUIIAIH TeorpadiyHoro mukay (55-70-i
Pp.) 1 BHKA3ZAHHA IIOBHOIO ITHKAY
CTBOpPEHHHA KapTorpadidyHoi IIpPOIyKILii;
PO3BUTKY i MomaepHizalii — BKAIOUEHHS B
HaBYaAbHI [IAAHU aKTyaAbHUX [OUCIIHIIAIH
BIAIIOBIMIHO A0 PO3BUTKY BHPOOHUIITBA
(70-1994); nepexin Ha 1IMGPOBI TEXHOAOTII
CTBOpPEHHA 1 BHUAaHHS KapT (1994-2005),
BIIPOBa/K€HHSI  BOAOHCBKOi  cucreMmu,
3MiHA HaIpPsIMKY IIATOTOBKU (CydacHHM
eTari).

CnHCOK BHKOPHCTaHHX AIKepeA
Biaanunu 4. M. Kadenpi rpyHTO3HaBcTBa 1 Treorpadii rpyHTIB OmecbKoro
yHiBepcuteTy — 45! BicHuk Odecbko20 HayloHanbHo20 yHigepcumemy, 2012. T. 17. Bum. 2

(45). C. 8-12.

BopbaueBa A. B., Capxkau A. A. Kadempa wucropuu u mpaBa J[[OHEIKOro
HaIlMOHAABHOTO TEXHUYECKOrOo YHUBepcuUTeTa: UcTopudeckuii odepk. [oHeuk : JouHTY,

2011. 142 c.

Bamenko B., po3xak C., CwmipHoB €. Ictopia po3BuUTKy Kadenpu reoaesii i
reoinpopmaTuku. CyuacHi OocsieHeHHst 2eolde3uuHoi Hayku ma eupobHuymea, 2011.
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CHHTE3 INOTEHIIMHUX PIAKHUX KPUCTAAIB 3 XOAECTEPHAOBUM
SPAI'MEHTOM 3A PEAKIIEIO BITTITA

B. B. AucrBan!, A. B. Mmypuyk2, B. M. AucrBan?

Pioki kpucmanu — peuosuHu, wo 3a80siku ocobnusocmsm ix 6yoosu i pisuuHux enracmugocmeil He
JAUULe YIKABL K 06°eKmu 0151 meopemuuHo20 00CHIOIKEeHHS], ane i Ha038UUAliHO 8AXKAUBL NPAKMUUHO
3 027150y HA MONKAUBOCMI iX echeKMUBHO20 3aCMOCYBAHHS Y PI3HUX 2aNY351X 8UPOOHUUOT JistibHOCMI,

Mmeduyuri, nobymi mowo. Ceped 8i0oMuUx KAACI8 PIOKUX KPUCMALIB 80KNUBY 2PYNY CMAHOBIMb

PpeUosUHU, 8IOOMI SIK XOleCmepuKu.

XosiecmepuuHum pioKUM KPUCTAIAM NPUMAMAHHA 0YoKe 8UCOKA ONMUUHA AKMUBHICMb, UL0
3HAUHO Nepesuwye ONMUUHY AKMUBHICMb 6L1bULOCMI THULUX 8I00MUX KLACLE OP2AHIUHUX CNONYK.
IIpaxmuuHo eaxxueor € makosxK ixHsi 30amHicme 00 3HAUHOL 3MIHU 3a0APBNeHHS NPU 3MIHT
memnepamypu i ckaady cepedosuyda.

Cepe0 ycix cnonyk, uio Hantexkame 00 KAACY X0/ecmepuKie, 8arxiuse micye nocioarms nNOXIOHI,
30Kpema ecmepu xonecmepony. Tomy nowyku Hosux memoodig ix cuHmesy i 88e0eHHsL Y MONEKYNY
HOBUX (PYHKUIOHANBHUX 2pYyn € 6e3YMO8HO AKMYalbHUM 3A80AHHSIM.

[ana poboma npucssiueHa 8UBUEHHIO MONUBOCMI CUHME3Y HOBUX NOXIOHUX X0JlecCmepony, a came
Xosilecmepusiogux ecmepie HeHacuueHux KUC1om 3a peaxyieto Bimmiza — 83aemo0iero pi3HUX KAACI8
anvoezioig i3 hochOHIEBUMU CONAMU, 3 NPOMINHUM YMBOPEHHIM L1idie hochopy —
ankinioeHgocgoparis. Mu 3’sicysanu, wjo peakyiss Bimmiza e 3pyuHum memooom cunmesy
Xoslecmepuniosux ecmepie HeHacuueHux kapborosux kuciom. Hamu pospobrero memoou cunmesy
NomeHyiliHUX PIOKUX KPUCMALI8 3 XO/LeCMEePUNIO8UM (PpazMeHMOM 3a peaKuyieto Bimmiza, 8 sikux
8UKOPUCMOBYEMBCSL POCPOHIEBA CLIL, ULO0 MICMUMB 3ANUULOK X0JIeCMepony, a MAKoIK 8i0N08i0HI
aneoeziou. IIpouec giobysaemucsi 6e3 8UOLIEHHS NPOMIPKHOL CNONYKU — ANKLLIOeHPOChOopaHy, uio
3HUWKYE Npayemicmricms memooy.

BurxopucmaHHs pi3HUX ab0e2ioig 0ae 3M02Yy J1e2K0 Ompumyeamu xosiecmepusosi ecmepu
HeHACUUEHUX KUCIOM, U0 MICMAMb Y KUCJOMHOMY 3ANUUKY PI3HI ANihamUuUHi, AGPOMAMUUHL MaA
2emepoyurniuHi ppaemerHmu. Peaxkyis npomikae y m’sasKux ymosax, 6e3 3acmocy8aHHsL 8UCOKUX
memnepamyp uu azpecusHux cepedosuty. Ompumari ecmepu 8USBASIIOMb 03HAKU YMEOPEHHS
Mme30hasu, o € niomeeporKeHHIM X piOKoKpucmaiiuHux eaiacmugocmedl.
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Knrouoei cnoea: pioxkuil kpucmas, xonecmepos, mesogpasa, peakyiss Bimmiza, ¢gpocgporiesa cine,
anKinioeHgpocgopaH.

SYNTHESIS OF POTENTIAL LIQUID CRYSTALS WITH CHOLESTEROL
FRAGMENT BY WITTIG REACTION

V. V. Lystvan, A. V. Zhmurchuk, V. M. Lystvan

Liquid crystals are substances that owing to the features of their structure and physical properties
are of interest not only as objects for theoretical research, but also significantly important practically
due to the possibilities of their effective application in various brunches of industry, medicine, in
household etc. Among the known classes of liquid crystals, substances known as cholesterics are
an important group.

Cholesteric liquid crystals demonstrate very high optical activity, that significantly exceeds the
optical activity of most other known classes of organic compounds. Their ability for appreciable
change of color at change of the temperature and environment composition is also practically
important.

Among all compounds belonging to the class of cholesterics an important place possess cholesterol
derivatives, especially cholesterol esters. Therefore, the elaboration of new methods of their
synthesis and the introduction of new functional groups into their molecules are an urgent tasks
indeed.

This work is devoted to the investigation of the possibility of synthesis of new cholesterol
derivatives, namely cholesteryl esters of unsaturated acids by the Wittig reaction - the interaction of
various classes of aldehydes with phosphonium salts, with the intermediate formation of
phosphorus ylides - alkylidene phosphoranes. We found that the Wittig reaction is a convenient
method for the synthesis of cholesteryl esters of unsaturated carboxylic acids. We have developed
methods for the synthesis of potential cholesteric liquid crystals by the Wittig reaction, which use a
phosphonium salt containing a cholesterol fragment and corresponding aldehydes. The process
proceed without the release of an intermediate compound — alkylidene phosphorane, which reduces
the labor intensity of the method.

The application of various aldehydes enables the easily obtaining of cholesteryl esters of
unsaturated acids containing various aliphatic, aromatic and heterocyclic fragments in the acid
radical. The reaction takes place in mild conditions, without using of high temperatures or
aggressive environments. The resulting esters show signs of mesophase formation, which is a
confirmation of their liquid crystalline properties.

Key words: liquid crystal, cholesterol, mesophase, Wittig reaction, phosphonium salt, alkylidene

phosphorane.

Beryn PEYOBHH, Ha3BaHUM  XOAECTEPHUYHO-

PinkokpucTaaidyHu#i cTaH PEeYOBUHU HEMaTHYHUMM PIOAKUMH KpUCTasaMHu i
3 (pi3U9YHOI TOYKH 30pPy — CAMOCTIHHHUH IKUW B AiTepaTypi dYacTo Ha3UBAIOTH
dazoBUil cTaH, HE AWIIE I[iKaBUH Y IIPOCTO XOoAecTepukamu. [lepmri Bimkpwuti
TEOPEeTUYHO-III3HAaBaAbHOMY AacCIIeKTi, aae PEYOBHHHU IILOTO THUILY HaAEXKaAU [0
1 HaA3BUYaAWHO BaXKAUBUH HPaKTHYHO 3 ecTepiB xoaectepoay. IlizHille aHasorivyHi
OTASIly Ha MOXKAUBOCTI iX €(QeKTHUBHOIO BAQCTUBOCTI OyAO BHUSBAEHO y [IESIKHUX
3aCTOCYyBaHHA 1 B HHU3LI Traay3eH IHITUX OITHYHO AaKTUBHHUX OpPraHigvHUX
BHUPOOHMYOI OiIABHOCTI, 1 B iHIIOHUX peYoBUMH dYH Ix cymimmed, a TakKoxXk
chepax - MegUIMHI, [OOyTi TOLIO cyminie OITHUYHO aKTHUBHUX PEYOBUH 3
(Takashi, et al., 2018; Khoo, 2022). HEMaTHYHUMM pPIOKUMH KpHcTasaaMu. B

[Ipucrpoi, y gKUX 3aCTOCOBYIOTHCS XOAECTEPHUKAX MOAEKYAU VIIaKOBaHi B
piaki KPHUCTaAH, CTPIMKO IIapy TOBIIMHOIO 0Am3bKo 200 A,
BIIPOBAIKYIOTHCSI B TEeXHIKY XoaecTepudHi pinki KpHUCTaAU
BigoOpaxkeHHs iH(opmarlii. Ilogaaock Bi[[3HAYAIOTBCS CBOEPIAHICTIO OyIOBHU
MacoBe€ BIIPOBAIKEHHS IIPUCTPOIB, III0 (Abell et al., 1982). 4dkmio B
MiCTATh PpPiOKi KpHcTaaw, B II0OyT pioKoKpucTaaiuyHiii 1pobi XoAecTepuKa
(BeanaoBckuii, 1987). BHOpPATH MOHOMOAEKYAIPHHH IIap, TO

Cepen HeMaTU4YHUX pioKux MOAEKYAHU B HBOMY OyayTh
KPHUCTaAiB  CAiL  BUIOIAMTH  IIigKAac po3MillyBaTHUCs  Mabike  IIapaseAbHO.

144



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

HacrynHuii cycigHiii MOHOMOAEKYASIPHUN
map "nobynoBaHuil" aHasorivyHo. PizHUIA
oflHA: IIPU IIEPEXOMi BiA IIapy A0 LIapy
OUPEKTOP IIOBEPTAETHCA Ha HEBEAUKUH
KyT 1 THM caMUM ONHUCYe cIipasb. Taka
cIripasb Ha3UBa€EThCS IePioANIHOIO0
peiriTkoio xoaecrepoay (Stoddart, 1979).
XoaecTepHuyHi pioki KpHUCTaAHU
CKAQAIOTBCSI 3 XipaAbHHUX  MOAEKYA.
Bigmaap B3IOBXK OCi MiXK ABOMAa IIapaMu
3 OOHAKOBOIO Opi€HTAlli€l0o AuUpeKTopa
Ha3UBaEThCA KPOKOM cIripaai
xoaecTepuka. Kpok cripaai xoaecrepuka
YyTAUBHUH [0 3MIHHM  TeMIepaTypH.
3aBagKy CBOiH HepioanyYHIN CTPyKTypi
XOAECTEePUYUHI pinki KpPHUCTaAU €
IIPUPOIHUMU MU pakIifHUMU
rparkamMu. Po3cigHHA cCBiTAa Ha IUX
IrpaTkax IIPU3BOAUTH [0 TOTO, III0 IIAIBKHU
XOAECTEPUIHUX pinkmux KpHCTaAiB
JCKpaBO 3abapBA€Hi, NOpPHUYOMYy iXHIH
KOAIp 3aA€XKUTH Bif TeMmnepatrypu (Barton
& Ollis, 1979).

XOAECTEpPUYHUM PIiIKUM KpHUCTaraM

IpuTaMaHHa [OyKe BHCOKa OITHYHAa
aKTUBHICTB, IO Ha [ABa-TPU NOPAOKHU
IIepeBUIILyE OIITHUYHY aKTHUBHICTD

OpPraHIYHUX PiOMH 1 TBEPAUX KPHCTaAiB.
XoaecTepHuHI pPioKi KpUCTaAW 3O0aTHI [0
obepTaHHS TIAOIIMHHU rnoadpHu3aarii
IIAOCKOIIOASIPHU30BaHoOTO cBiTAa o 18000°
Ha 1MM magxy (Zhang et al., 2021).

ITupoxke 3aCTOCYBaHHSA
XOAECTEPHUKIB 3YMOBAEHE TaKOX  iX
3MaTHICTIO BUOIPKOBO BimduBaTH Ta

[IOTAMHATH CBITAOBE BUIIPOMIHIOBAHHS 3
Pi3HOI0 [TOBKHWHOIO XBUAI 3aA€XKHO Bi
TUX YU IiHIMKUX (isUYHUX (PaKTOPiB.
XoaecTepu4yHi PpioKi KpHUCTaAH Pi3KoO
3MIHIOIOTH 3a0apBA€HHS HOpPHU  3MiHi
TeMIIEpaTypHu CepeaoBUIA Ha OecaTi
4acTKH Trpanyca, a TakKOoX I[IpH 3MiHi
CKAQy CEPEeIOBHINA Ha YaCTKH BiCOTKA.

OcBiTa€eHHI IIy4YKOM
TIOASTPU30BaHOTO Ginoro CBiTAQ,
XOAECTEPUYHI piAKi KpHUCTaal MalOTh

paiiny:kHe 3a0apBA€HHS, ILI0 3aA€KUTH
BiJl IPUPOAY PEYOBUHHU, TEMIIEPATYPH Ta
KyTa TIafiHHa cBiTAa. [lOCATHYBIIN
IOBEpPXHi  piAkKoro Kpucrasa, CBIT
OUCHEPrye Ha ABiI CKAQIOBI 3 KPYyroBOIO
IIOASPU3Alli€}0 B HaIpsSIMKaX, 3BOPOTHUX
IIOBOPOTY €AEKTPHUYHUX BeKTOpiB. OnHa 3
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CKAQIOBHUX  IIPOHUKAE B TANOHHY
Kpucraaa, B TOoH d4Yac gK IiHIIA
BimoOpazkaeThCcd Bif HOro moBEpxHi, IO
BUKAMKAE IIOSIBAEHHS  XapaKTepHOIO
3a0apBA€HHS PiOAKOKPHUCTAAIIHOTO 3pa3Ka
(draskos Ta iH., 1983).

HagBHicTh B pigKHX KpHCTasax
[NaABHBOTO IOPSAKY B OpPi€HTALlil MOAEKYA
BUKAHUKAE aHI30TPOIII0 EAEKTPUYHHX 1
MarHiTHUX BAACTHUBOCTEH, NpHUTaMaHHY
TBepauM kKpucrasam. OmHak, Ha BigMiHy
Bim TBepOUX TiA, CHAM MiKMOAEKYASPHOI
B3aeMofil TyT 3Ha4HO caabkimri. EHepria
nedpopmaltii  pigKMX KpPHUCTaAiB Maaa,
TOMYy IX MOAEKYAdpPHY CTPYKTYPY AETKO
3MIHUTH IIiI [i€I0 EeAeKTPHUYHOIo Ta
MAarHiTHOTO II0AIB HEBEAHUKOI IIOTY>KHOCTI.
[ast 3MiHH CTPYKTYpPH MOOCTaTHI TaKOK
HEe3Ha4yHi TeMIlepaTypHi KoAMXaHHA abo
MEeXaHIYHUM BIIAMB Ha PigKi KPHUCTaAU.
CTPYKTYpHI 3MiHHM PIiIKHX KpPUCTAAIB
CYIIPOBOIKYE 3MiHa  iX  OIITHUYHUX
BAQCTUBOCTEH, OCKIABKM BTOPHUHHUMU
epekTamMu 3MiHU Opi€eHTAllii MOAEKyA €
3MiHHU CTyIeHS IIPOILyCKaHHS Ta
BigoOpazkeHHs CBiTAAQ, KPYTOBOTO
OUXPOi3My, OIITHYHOI AaKTUBHOCTI Ta
3a0apBAEHHS.

3OaTHICTE XOAECTEPHUYHUX PLOKUX
KpPHUCTaAiB 3MiHIOBATH KOAIp IHpH 3MiHi
TeMIIepaTypHu BHUKOPHUCTOBYIOTH y
MEOUIIUHI OAY BU3HAYEHHY MTIATHOK Tiaa
3 MiJBUIIEHOIO TeMIIEpaTypoIo, III0
[03BOASE BUSIBASITHU 3allaAbHi IIPOIECH, i
B TEeXHIITi (mast [IepPETBOPEHHI
HEBUIUMOTO 17§ iH(ppagyepBOHOTO
IIPOMiHHS BiZl HaArpiTUX TiA Yy BHUIOHME
300pazkenHst) (Guo et al., 2023).

JocaimkeHHSa  piAKHUX  KPHUCTaAiB
CTAHOBUTH TAaKOXK BEAHKHM IHTepec Oad
6ionorii (Huang et al., 2021). Ilo-tiepe,
came pioKi  KpuCTaam  IIOEAHYIOTH
BIOPSAIKOBaHICTD, XapaKTepHY A
TBEPOOTO Tiaa, 3 pPYXAHBICTIO, IO €
BaacTuBicTIO pimguH. Lli aBi mmpormaexHi
BAACTHUBOCTI XapakKTepHi 1 [ad KHBOI
Mmarepii B ycix ii nposgBax. Came 11e mae
3MOT'y  3acTocyBaTH  Teopito, mobpe
PO3pO0AEHY [IASI PIAKHUX KPHUCTAAIB, MO
TAKUX CKAQIHHUX OiOAOTIYHHMX SBHIIL, 9K
CKOPOYEHHS M'd3iB, Ilepegada HEPBOBHX
iMIIyABCiB, (oTocuHTEe3, (PYHKIliIOBAaHHSI
KAITMHHUX MeMbpaH i T. g. (Scarangella



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

et all., 2020). Oxpim TOrO, iHIIOIO
OCOOAMBICTIO  PIAKMX  KPHCTaAIB €
CXUABHICTH ix MOAEKYA 0
caMoopraHizariii, TOOTO YTBOPEHHH
ynopaakoBaHux CcTpykryp (Khadem &
Rey, 2019). Ila ocobaHBICTH TaKOXK He
IIpOMIlIAa II03a yBarow 6ioaoriB, 110
POOASITH CIIpOOU 3acCTOCYyBaTH BiANOBimHI
VEIBAEHHS [Ad IIOSCHEHHS  IIPOLIECiB
CaMOPENpPOAYyKIlii MOAEKyA B KAITHHI,
IPOOAEM €BOAIOIILi] TOIIIO.

¥Yci mepeaideHi ocoOAMBOCTI JaHOTO
KAQCy CIOAYK poOASITHL ofepzKaHHS i
BUBYEHHS HOBUX IIOXi[JHHUX XOAECTEPOAY,
110 MOXKYTb MaTH ILiHHI PiAKOKPUCTAAITIHI
BAACTHBOCTI, 0€3yMOBHO NI€PCIIEKTUBHUM
HaIIPIMOM IOCAiKEHb.

Marepiaa i meTOooH

Hana poboTa IPUCBAYEHA
BUBYEHHIO MOXKAHBOCTI CHHTE3y HOBUX
TIOXiTHUX XOAECTEPOAY, a came
XOAECTEPUAOBUX €CTepiB HEHACHYEHHX
KUCAOT  3a  peakiieio  Birrira -

B3aEMOJIE€I0 Pi3HUX KAACIiB aAbAerifiB i3
dochOoHIEBUMHU COAIMHU, 3 IIPOMIiKHUM

YTBOPEHHSIM iaizmiB docdopy -
aakiaimeHdocdopaHiB.

Birrir i Taticcaep y 1933 p.
BCTAHOBUAH, 110 opu B3aeMoii
OenzodeHoHy 3
eTuAeHTpUDeHiIADochopaHOM
YTBOPIOIOTBCS ~ MaMKe 3 KIABKICHUM
Buxonom 1,l-mucenineTraeH 1 orcuA

TpudeHiadocdiny: dpochopan omepkasu
i3 Opomimy TpudeniameTuadgocdoHio i
deainaiTiro.

[(C6H5)3P+—CH3]BI“ + CgHsLi — (C6H5)3P=CH2 + CgHe + LiBr
(CeHs)sP=CHa+ (CeHs)2C=0 — (CeHs)2C=CH2z+ (CsHs)sP=0

B HactymHi poKuM 1Ie BIiOKPUTTS
IIPU3BEAO [0 PO3BUTKY HOBOIO METOLY
CHUHTE3y aAKeHiB, 9KWUH il Ha3BOIO
peakiiii Birrira He3abapom  HalyB
Ba>KAUBOIO 3HA4YE€HHd B IIpernapaTHBHIH

OpHi€ero 3 mepeBar IbOTO HOBOTO METOMY
IIOASITAE B TOMY, III0 3aMiHa KapOOHIABHOL
rpynu IOABIHUM 3B'dA3KOM Cc=C
BinbyBaeTbcs cnerudivyHo 6e3 yTBOPEHHS
130MEpPHUX aAKEHIB.

opramiuHii  ximii  (Ayuenko, 1967).
R|-CH , R -CH ,
C=0 + (C6H5)3P:CHR3 C =CHR 3 + (C 6H5)3PO
R,-CH , R,-CH ,
Inma mnepeBara peaxmii Birrira BiHiAOBHX eTepiB. Beauke YHCAO
IIOASITA€E B TOMY, III0 BOHA BiaOyBaeThCd B IPUPOAHUX CIIOAYK, OHEpXKaHUX 3a

AY>KHOMY CEPEIOBHIII i 3a3BUYall y AyxKe
M'IKUX yMoBax. Tomy mga peaxkiis e
€IUHUM METO/IOM, IO IIiAXOAUTH [Ad
OTPUMAaHHS pPEeakIliHHO3IaTHUX aAKEHIiB
THUITLY KapOTHHOIIB, METHAECHOBUX
cTepoinis Ta IHITTHX IPUPOIHUX
mponykTiB (Freidzon et al., 1982).

3a poKH, II0 MHUHYAH 3 TOTO 4Yacy
KoAu Oyaa BigkpuTa peakliisg Birrtira, 3a
IIUM METOZOM OyAO CHHTE30BaHO BEAUKY
KiABKICTH asKeHiB. Peakmia na He
obMekeHa OAepKAHHSIM AHIIEe IIPOCTHUX
aakin- abo apuaA3aMilleHuX [TOXiTHUX
€TUAEHY, aA€ 3acToCOBaHa TaKOXK [Ad
cuHTe3y d,-HeHaCHYeHHuX KapOOHOBUX
KHCAOT Ta ecTepiB KapOOHOBHX KHCAOT, &
TakKOXK  BiHiArasoreHimiB i  mpocTux
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peaxiiiero Birrtira, TrOBOPUTH PO TE,
SKOTO Ba*KAMBOTO 3HA4Y€HHS 32 KOPOTKUH
yac HabyB 1eHd  MeTon = CHHTE3y
OpraHiYHHUX CHOAYK. Takox peakiid
Birtira Mae o0co0AMBY LiHHICTBL [OAd
BBEOEHHS  €K30LMKAIYHUX IIOABIMHUX
3B'SI3KiB.

[likaBUM HIPHUKAQIOM 3aCTOCYBaHHS
peakwuii Birrira € ii BUKOpPUCTaAHHSA [OAS
CHUHTE3y  TeTepPOLUKAIYHHX  [OXiJHUX
xoaecTepoAy. [ad IbOrO BHKOpPHCTaHA
xXoAaecTepuABMicHa ocdoHiEBa Ciab, gKa

npu aii ocHoB Bimmernare HC1 i
[IEPETBOPIOETHCS Ha BiamoBimHUM
doccopan. OcranHili Aerko pearye 3
aapferiiaMu, YTBOPIOIOYH
XOAECTEPUAOBUH ecrep 3aMireHoi
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Kopu4yHOi Kucaoru (I), mo wmictuth B
MOAEKYAL OZTHOYACHO dparmeHT
HiKOTMHOBOi KHCAOTH 1 XOA€CTEPOAY
(Mukwun i Bannos, 1982).

Jedaki ecrepu HEHaCHYEHHUX KHCAOT
(HaBiTH TIpocTimIoi OyZmOBH) BXKE MOiCTasHn
IIPaKTUYHE 3aCTOCyBaHHS. BumoBkeHHd
MOAEKYAW, IO BimOyAOCh IIpU CHHTE3i
peugoBuHu ([), IIOBHHHO IIO3UTHUBHO
BIIAMHYTH Ha  BAACTHUBOCTI  PigKOTrO
Kpucraay. [Ipm kKiMHaTHI¥ Temmoepatrypi
crioayka (I) mepebyBae B KpucTasidyHOMY
CTaHi, XapakTep ii IIAaBA€HHS OO IIEBHOI
MipH IiATBEPAXKYE  PIOKOKPHUCTAAIYHI
BAACTHUBOCTI (pe4oBHHA PO3M’SIKIIYETHCH
npu 155°C, 1m0 Moxke OyTH O3HAKOIO
nepexomy B wme3odasy) (Sykes, 1996;
TutoB Ta iH., 1998).

Pe3yAbTaTH Ta OGrOBOpPEHHS

FonoBHUM HampsgsMoM Haroi po6oTu
Oyao 3acTocyBaHHA peakwii Birrtira masa
CHUHTE3y HOBHUX IOXiTHUX XOAECTEPOAY,
dKi MOXKYTb MaTH LiHHI PiIKOKPHUCTaAIYHI
BAAQCTHUBOCTi. [lesKi 3 OTpUMAaHUX HaMU
XOAECTEPHUAOBHX €CTE€PIB HEHACH4YEHUX
KHUCAOT y3K€ BioOMi (XOA€CTEpPHAOBHH

ecrep KOPUIHOI KHCAOTH Ta
HapaHiTPOKOPUYHOI KHUCAOTH) Ta
MiCTITBCS B KaTaaorax XIMIYHHUX

PEeaKTHBIiB; y LIHOMY BHUIIQIKy HOBH3HY
CTaHOBUTHL MeTOh iX cuHTe3y. [Hmi
OTPUMAaHi PEYOBUHHU € IIOBHICTIO HOBUMH,
He ONHCAaHUMU padinle y ¢axoBit
AlTepatypi.

B xomi mocaAimkeHb HaMHu Oyaa
CHUHTEe30BaHa, 30KpeMa, (pocoHieBa Ciab,
III0 MIiCTHUTH 3aAHIIIOK XOAECTEPOAY, i OyA0
II0oKa3aHo, IO I Ciab Moxke OyTHu
BUKOpPUCTaHAa A onlepKaHHI
XOAECTEPUAOBHX €CTEepiB HEHaCH4YeHUX
KucaoT. Hamm  pospobaeHOo  meTomM
CHUHTE3y MOTEHIINHUX PIAKUX KPUCTAAIB
3  XOAECTEPHUAOBUM  (pparMeHTOM 3a
peaxkiiiero Birtira, B SAKHUX
BUKOPUCTOBYEThCH (pocoHiEBA Ciab, IO
MICTHUTB 3aAHIIIOK XOAECTEPOAY, a TaKOXK
BIJIIOBiAHI aAbAETiaH.

XoaecTepuAOBMiCHA doconieBa
Ciab (BHXiZHaA CIIOAYKAa) YTBOPIOETHCH B
pes3yabTaTi Blaemopii TpudeHiadochiny 3
XOAECTEPHUAOBHM €CTEPOM  XAOPOLITOBOI
KHCAOTH.

0
C/
m ‘OQCHO

e +Et;N N
(C4Hs);,P" —CH;~C c]- ——(CgHs);P= CH-COOChol o
O-Chol - HCl

pe
SN

— (j/ OOCH:CH-COOChol
=
N

ne Chol — 3aAHIIIOK XOAECTEPOAY

[aHy peaxlil0o HOpPOBOAATH IIPHU
HarpiBaHHi B 0OeH3eHi mnporarom 10
roguH. [Ipu aii ocHOB Ha (pocdoHiEBi coai
BiA0yBa€ThCs BifmenaeHHs
rinporeHraaoreHiny Bim  ¢ocdonieBoi

COAi, B pe3yabTarti 40ro BOHHU
IIEPETBOPIOIOTECE B iaigu  doccopy
(aakiaigeHocopanu) — CHOAYKH 3
noaBitinum  3B'a3kom  P=C  (Hudson,
1965).

[RR'CH - P*(CsHs) 3]X- + ocHoBa — RR'C=P(C¢Hs)s + HX
ne R,R' - ByraeBogHeBi 3aaumIKy, X - TAAOTEHII.

B mamomy Bunazky 3 ¢ocgoHieBOi
COAl TaKHUM METOIOM  OHEPKYETHCH

doccopan 3
dpparmeHTOM:

XOAECTEPUAOBHUM
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(CeHs)sP" ~CH;CO

@ocghonicsa cinv

Buninennsa askiaigeHdgocdopaHiB B
IHOAUBIAyaAbBHOMY CTaHIi OAd iX ITogasbIoi
peakiiii 3 aapAerizaMu He 3aBXIU
MOXAMBE 1 0OaskaHe, OCKIAbBKU [IedKi
IIPENCTaBHUKU IIOTO KAAQCy CIIOAYK Y

Cl

+0CHOBA

_—
- HCI

(C6H5)3P: CH—COO

Docgopan

3BUYaHUX yMOBax € HEOOCTATHBO
criikumu. Hamu GyAa0 BHUKOPHCTAHO TOH
dakT, 1mo docdopaH YTBOPIOETHCI 3
doccoHieBOi coai mpu mii TpueTHAaMiHy
3a 000POTHOIO PEAKIIE:

((%Hs)gP“CPECOOCh(}ﬂCl' +(GHsyN === (GHs);P=CH-COOChok(C,Hs);N * HC

Qocghoniesa cinb

Ile maso 3MOry BHKOPHCTOBYBATH

Docopar

YTBOPIOETHCS 3 (pocoHieBOi coai mpu mii

nag  peakuii  ¢ocdoHieBy  ciab 3 TpUETHAAMIHY BCTyIIa€ B pPEakKIilo 3
JomaBaHHSIM no Hel  aapmeriny i aABZIETiZIOM, YTBOPIOIOYM HeHaCH4YeHUH
TPHUETHUAAMIHY. docdopas, 1110 ectep Ta TpudeHiadochin oKCcu.
R,
N Tocnom CH-COOCho— < +(CgHs)3PO
(CeHls)3P™—CHy cl —> (GHs)sP=CH- R-CH-CH-Q 5)3
O-Cho - HCI O-Chol
. . QDocghopan XOJIECTEPIIOBUI €CTep
Docgonicsa cin HEHACHYEHO! KHMCTIOTH

e R - ByraeBogHEBUN 3aAHIIOK BiAIIOBIAHOTO aAbAETIOY.

Peakmiis  Birrira npoxomguth B
M'SIKUX yMoOBax npu KiMHaTHIH
TeMIlepaTypi, HarpiBaHHg  HeoOXigHe
AUIIIE B  yMOBaxX  MaAOPO3YHMHHUX
aApferiiiB. 3pydYHUMH pPO3YMHHUKAMU
OASI TIPOBELIEHHS peakKIlili € HUKYi CIUPTHU
(eraHoA, 2-mIpomlaHoA), B SAKHX AETKO
po3YMHSAEThCHA BUXinHa pocoHieBa Ciab,
a IPOAYKTU BHUIIQNAIOTh B OCa/l.

Hamn IIPOBENIEHO peaxitii
doccoHieBoi coai i3  aaidarnyHHMU
aspzerinaMu (apabiHo3a, i3oMacAgHUMH
aABIETIf, IIEeHTAHAaAD, IIPOIIaHAAD,

XAOPaABTIAPAT, LIUTPAAD), AapOMATHYHUMHU
asbzeritaMu (a-OpOMKOPUYHUN aAbIETim,
BaHiAiH, 3,4-IUMETOKCHUOEH3aABETI, II-
XAOPOEH3AABIETIZ) Ta TeTePOLHMKAITHUMH
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aAbZeriTaMu (bypdypaas,
6poMdypdypass, 2-TiobeHaABIETI ).
OpepkaHi ecTepd - KPUCTaAAIdHI

PEYOBUHU Pi3HOTO 3ab0apBAEHHS, HEdKi 3
HUX IIpH IIAABA€HHI IIOBOAATH cebe K
pioKi KpucTasn yTBOPIOIOYN Me30dasy
(HamiBpo3mAaBA€HaA pPeYOBHHA 3MIiHIOE
Koaip). JManwi  pedyoBMHHM  Iig =~ d4ac
IIAQBAEHHY Yy BIAIIOBIAHOMYy iHTepBaai
TeMIlepaTyp 3ab0apBAIOIOTBCS MiHAWUBHUMH
KOABOPaMH, IIepeBazkKHO 4EPBOHHUM
BIATIHKOM, a Iepe IIOBHHM [AaBACHHAM
— cuHBO-3eaeHUM. lle  BBaxKaeTbcs
03HaKOIO PLAKOKPUCTAAIIHHIX
BAAQCTUBOCTEH, IpPHUYOMYy HIpHUTaMaHHY
caMe PiIKUM KpHUCTasaM XOAECTEPHUYIHOIO
TUIy. DByaoBy  oOTpUMaHHX  CIIOAYK
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BCTAaHOBAIOBaAHU METOA0M IIMP-
CIIEKTPOCKOITi.
Anicpamuuri anvoeziou. asa

CHHTE3y IMOTEHIIMHUX PIAKHUX KPHUCTaAIB
HaMU OyAO BUKOPHCTAHO TaKi asipaTHuHi

(CeHs)3P _CHZ_C\
(e} H

PH

_ Z 4
CI”+R-C_ +EtN — R-CH=CH-

aAbaeriaun: apabinosa (ectep 1),
i3oMacAgHUH aabAerin (2), meHTaHasb (3),
nponaHasb (4), xaopaawrizpat (5),

ouTpasb (6).

0
+ Ph3PO + (CgHs)sN « HCI

0]

Ze R = l(sz-(le-c[‘H-CH- (1), i-Pr- (2), Bu- (3), C,Hs- (4), CCls- (5), (CH3),C=CH-(CH,),-C(CH;)=CH- (6)

OH OH OH

dass  cuHTE3y Xoaectrepua-4,5,6,7-
TeTPariApoOKCOo-2-TeITeHoAaTy (1) MH
BUKOpHucTaaun  (ocoHieBy  ciap i3
3aAWIIIKOM XOAECTEPHHY Ta apabiHosy, a
TaKOX TPUETHAAMIH Yy POAl OCHOBH.

Huspkuii Buxig conoayku (1) moxke

OyTH 3yMOBAEHHM HH3BKHM BMICTOM
AiHIFHOI (aapmerizmHOi) TayTOMEpPHOL
dopmu.

Bzaemogiero Ti€ed X

XoAecTepuABMicHOI doccoHieBoOi coai Ta
i30MacASTHOTO aAberiny OyAo OTpPHUMaHO
XOAECTEPHUA-4-METHA-2-TIEHTEHOAT (2).

AHaAOTIYHMM YHHOM Ha OCHOBI
IIPOIIaHAaAIO, IIEHTaHAaAIO Ta
XAOpaABLigpaTy Oyao OTPUMAaHO
BI[IIOBIAHO OTPHMaAM  XOAECTEPHA-2-
[IeHTeHoaT (4) Ta XOAECTEPHA-2-
rerreHoart (3).

Orpumaru xoaecrepua-4,4,4-
TpuUxAop-2-OyreHoar (5) Ha  OCHOBI
XAOpaABrigpaTy HE BIAAOCH, IMOBIpPHO,
yepe3d  Maauih BimcoTKOBUN BMICT
aAbJeTifHOl TPyl B OCTaHHLOMY. B

pe3yabTaTri peakmisa Birtrira #Wae Hanaro
TIOBIABHO i THM dYacoM MOXe BimOyTHCH
nobivyHa peaxilid - rimpoai3z poccopHa.
3acTocyBaHHA IIPUPOTHOTO
aApleTily — LUTPaAld [aA0  3MOTY

149

OTPUMAaTH XOAECTEPHAOBHM ecTep 5,9-
OUMETHA-2,4,8-1eKaTPUEHOBOI KHUCAOTH Y

BUTASIAI  oaiicroi  pigwHM, 10  He
KpHCTaAi3yBaBCsI.
Crioayka (6) MICTHTB y CBOEMY

CKAai (pparMeHT IIPUPOSHOIO AAbIETITY
OUTPaAO, TPHU IOABIMHI 3B'93KU Y
dpparmeHTi KHCAOTHU i 3aAUIIIOK
xoaecTepoAy. Take moegHaHHSA CTAHOBUTH
iHTEpEC 3  OrAgay Ha  MOXKAUBY
diziororiuny aKTHUBHICTD JaHoi
CTPYKTYPH.

ApomamuuHi anvoeziou. Haa
CHHTE3y IMOTEHIIMHUX PIAKHUX KPHUCTaAIB
3  XOAECTEPHAOBUM  (parMeHTOM 3a
peaxkiiiero Birtira HaMHu Oyao
BUKOPUCTAHO TaKOXK apoMaTH4HI
aapgeriny, 3o0kpeMa BaHiaiH (7), 3,4-
IMMETOKCHUOEH3aABIETIT (8), II-
xaopobeH3aabzerin (9) Ta asidaTUIHO-
apoMaTHIYHHUH 0-OPOMOKOPUYHUH
aapmerin (10). Bzaemomia apomaTHIHUX
aApZerimiB 3  aakiaimeHdochopaHamu
IIPU3BOIUTH o YTBOPEHHS
XOAECTEPUAOBUX  €CTEPIB  3aMillIeHHX
KOPHUYHHUX KHCAOT. PeaxIiito mpoBOAuAH B
€TaHOAl, SK OCHOBY BHKOPHCTOBYBaAHU
TpUETHAAMIH:
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/° /°

CoHs)sP" ~CH5~
O -Chol H

- V4
CI'+ ArC_ +EGN —>  ArCH=CH-(_

0
+ Ph3PO + (C4Hs);N « HCI
O-Chol

1e Ar = Q/ ), @), /©/ ), ©/CH:(Br‘ (10)
HO H; CI

OCH OCHs
I'emepouyurniuHi anvoeziou.
Bzaemogis 3 XOAECTEPUABMIiCHOIO
OC(OHIEBOIO CIAAI0 TETEPOIIMKAIIHHX

aABZETimiB, TakuxX 9K (pypdypasb (ectep

11), 5-6pomodypdypass  (12), 2-
) e _ 0
CeHs)3P" —CH3~ Cl ™+ Het-C_ +EtzN —>
O -Chol H

ne Het = @_ (1m,
O

Yci omepzkaHi ecTepu — KpPHUCTaAidHI
PEYOBHHHU Pi3HOTO 3ab6apBAeHHS. XapaKTep

o

ix mnraBA€HHA BKa3ye Ha YyTBOPEHHS
me3odasu. JlaHi pPEeYoOBHHH IIiL 4ac
IIAABAEHHS y BiONOBiZHOMY iHTepBaai

TeMIeparyp 3abapBAIOIOTBCH MIHAUBUMHU
KOABOPaMH, II€PEBaXKHO 3 YEPBOHUM
BiATIHKOM, a Iepe/ IIOBHUM IIAABACHHAM —
CHHBO-3€A€HUM. lle BBazKaeTbCsl 0O3HAKOIO
PLOKOKPHCTaATIHIX BAACTUBOCTEH,
IIPUIOMY came piormx KPHUCTaAIB
XOAECTEPHUYHOTO THILy. ByzmoBa oTpuMaHNX
CIIOAYK TIigrBepmkeHa panummu [IMP-
CIIEKTPOCKOITii.

ExcrnnepuMeHTaAbHa YaCTHHA

CuHTE3 XOAECTEPHAOBHX  E€CTEpIB
HEHaCHYEHHUX KHCAOT BHUMaras
IIOIIEPENHEOTO  OHEPKaHHS  BiANIOBiIHOI
XOAECTEePHUABMICHOI (pocchoHIEBOI COAi.

(XonecmepunoxcukapboHiimemun)m
pugperingocgoHiti xnopud. Y 250 ma KoAOi
PO34YHHUAN 23,2 r (0,05 MOAB)
XOAECTEPHAOBOIO  €CTE€PY  XAOPOLITOBOI
kucaotu ta 13,1 T TpudeHiagocdiny B 1-
npornaHoai ob'emom 150 wma. PosumH

Br-@— (12),
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Tiodpenkapbaapnerin (13), IpU3BOAUTE OO

YTBOPEHHSI  XOAECTEPHAOBUX  €CTepiB
FeTEPOLIUKAIYHUX  aHAAOTIB  KOPHUYHOI
rucaotu. Cxema peakllii HaBeneHa
HIXKYe:

//O
Het-CH=CH-

+ Ph3PO + (C6H5)3N « HC1
O -Chol

@— (13),
S

KUN'STuAn  npordarom 10 romuH. Mix
IIEPIIOIO Ta APYTOI0 MOAUHAMHU HarpiBaHHH
CIIOCTEpIrasl yTBOPEHHH XKOBTOTO OCALy
Ta IOMapaH4eBOI DPIAMHH, dKa 3 YacoM
3MiHHAQ CBO€ 3abapBA€HHS, a ocafg
PO3YMHUBCH.

[Ticass KUII'ATIHHSA PO3YUH OXOAOIUAHU,
ocam  BigdiAbTpyBaAM i BHCYIIIHAH.
Orpumaau 7,35 T IPOOYKTY.

Xonecmepun - (4 - wmemun - 2-
nenmeroam) (2). 1,9 r (0,0025 woap)
XOAeCTepUABMICHOI  pochoHiEBOI  COAl
po3YMHHAM B eTaHoal (12 Ma) Ta momasu
0,5 wma izoMmacagHOrO aapgerimy. Ilicag
IIOBHOI'O PO3YMHEHHS BUXIMHUX PEYOBUH
nomasu Tpuetuaamin ob'emom 0,7-0,8 MA.
Yepe3 S XBHUAWH CIIOCTEpIirasn BUIAAHHS
ocamy. Peakiifiny cymimn BigcToroBasu
IIPOTSITOM JO0H.

Opnep:kaHuii ocan BindiabTpyBasH,
IIPOMHUAM €TaHOAOM 1 BHCyIINAM. Buxig
35,15%, Temnieparypa naaBsaeHHg 108-110
°C. Ilpum mnaaBAeHHI pedoBUHA 3MIHIOE
KOAip, III0 MOXKe CBIQUHUTH IIPO yTBOPEHHS
me3ocasn.
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Xonecmepun-2-2enmernoam (3). 1,5 r
(0,002 wmoaw) dooccoHiEBOI cOAl, IO
MICTUTD 3aAUIIIOK XOAECTEPOAY, POZYNHUAU
B eraHoai (10 ma) Ta momaam 0,3 wma
[IEHTAHAAI0  (BaA€piaHOBHM  aABIETif).
[licaAs TOBHOTO PO3YMHEHHSI BUXIIHUX
PEYOBHH B HGKOCTI OCHOBH JOHAEMO
Tpuetvramin ob'emom 0,6 ma. Yepes 1-2
XBUAUHU CIIOCTEpPIraeMo BUITaIaHHS
ocamy. 3aAWIIHAM CyMiIll Ha OOHY 100y,
JAST TIOBHOTO OCA?KE€HHSI.

Yepe3d nmo0y  omepskaHHM  ocan
BindiabTpyBaAH, IIPOMHAU €THAOBUM
CIIMPTOM, BUCYLINAU Ha QiabTpi. PedoBuHy
omepKaAu y BHIAsSAl OiAMX KPHCTAAIB,
Buxizn 36,36%, TeMmIiepaTrypa IIAABACHHS
107-109 °C.

Xonecmepun-2-nenmeroam (4). 1,5 r
(0,002 MOAB) XOAECTEPUABMICHOL
docoHieBOI coai po3urmHUAM B eTaHoAil (10
Ma), gomaau 0,3 MA IIpomaHaAlO, IIiCAS
IIBOTO IPUAWAU TPHUETHAAMIH 00'€eMOM
0,5ma. Peaxmiliny cyMimn  3aAMIIHAU
BiJICTOIOBATHCH IIPOTATOM 3-X mi0, micad
4Ooro BHIIAB 0Caj, AKUH BiadiAbTpyBaaw,
IIPOMMAH €THAOBHM CIIUPTOM Ta
BUCyIINAN. OfepKasd PeYOBHUHY V BUTASIL
Oiamx KPHCTAAIB, BUXIi[, 49,57%,
TeMmIeparypa naaeaesaHs 102-104 C.

Xonecmepun-5, 9-oumemun-2,4, 8-
dexampueroam (6). Pozumanam 1,9 1
(0,0025 moan) docdoHieBOi coai B eTaHOoAl
(12 MA) Ta mopaau 0,85 MA LIUTPAAIO, TTiICAS
40ro JoJaAu TpueTusamin ob'emom 0,6 MA.
[Iporarom  15-20 XBHAWH  II049aAOCH
YTBOPEHHA ocany. [aa 3akiHUeHHS peakilii
CyMIIll 3aAMIINAM Ha [OeKiAbKa TIOJUH.
Y1TBopuBCa  oaiicTuii  ocazx.  diasTpar
BiAiAMAM, B OZlEp3KaHUM ocan HaauAm 1-2
MA €TaHOAy 1 IIPOMHAU  OAepzKaHy
pedoBuHy. OTpuMmasu 1,8 T B'93K0i Macw,
dKy HE BJAAOCh KPHCTAAI3yBaTH IIASIXOM
OYHIIIEHHS].

Xonecmepun-(4-ziopoxcu-3-
memokcugerinnponeHoam (7). 2 r (0,0025
MOAB) XOAECTEPUABMICHOI pochoHIEBOI COAl
po3YMHHAM B eTaHoal (12 Ma) Ta momasu
0,5 r BaniaiHy. [licag TOBHOIO po34YHMHEHHI
BUXiIHUX pedoBHUH pomaau 0,6 Ma
TpueTnaaMminy. Yepes 2-3  XBHAWHU
CIIOCTepirasl yTBOPEHHS ocany. Yepes
noby omepzkKaHUM ocan BiagiabTpyBasH,
IIPOMUAU €TaHOAOM, OYUIIyBaAU
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KpucTasizaliero 3 renrady. Opepxkasu

JKOBTY KpPHCTaAidHy pEYOBHHY, BUXII
28,57%, Tm 146-148 °C. PeuyoBuHA Yy
IIpOIleCi IIAABACHHHA BHUIBAGE O3HAKU

YTBOpPEeHHs Me30(asu.

Xonecmepun-(3,4-
dumemorcugerinnponeroam (8). 1,45 v
(0,002 wmoawb) dooccoHiEBOI COAl, IO
MICTUTB 32AHIIIOK XOAECTEPUHY, POIIHHHUAN
B eraHoai (10 ma) Ta momaau 0,35 r 3,4-
OUMeTOKCHuOeH3aAbaeriay. I[licas 1oBHOrO
PO3YMHEHHS BUXIIHUX PEYOBHH [IOMIAAH
Tpuetuaamin ob'emom 0,5 ma. Yepes 2
XBUAVHHU CIIOCTEPIraAl BUITJIAHHS OCALy.
Yepes o0y oneprKaHUH ocaz
BindiabTpyBasn Ta, IIPOMUBIITHA
BIiAIIOBIIHUM PO3YMHHUKOM, BHCYIIIHAH.
PeuoBuHy nepekpucrasizyBaaun 3  2-
rporaHosy: Omep:Kaau XOAECTEPHUHOBHH
ecrep 3,4-OUMETOKCUKOPHUYHOI KHUCAOTH Y
BUrAdni 0iaMx KpucrtaasiB, Buxim 42,77%,
TeMmIeparypa naaeaeHHsa 128-130 °C.

Xonecmepun-(4-
xnopogperin)nponeroam (9). Pozunnanau 1,5
r (0,0025 MoAB)  XOAECTEPHABMICHOI
docoHieBoi coai B 10 MA eTaHOAy, A0AAAU
0,35 r m-xAopOEeH3aABAETIMy, ITICAS HOTO
oomasu TpueTuaaMmiH ob'emom 0,5 Ma.
[IpakTHUYHO BiApa3y YTBOPUBCS OCALI.

Opnep:kaHuil ocand BiagiabTpyBasH,
IIPOMUAHU €TaHOAOM Ta
[IepEeKpUCTaAi3yBaall 3 TenTadHy. Buxifg
30,5%, Tmwm= 150-152 °C.

Xonecmepun-5-gpeHin-4-6pomo-2,4-
nenmadienoam (10). PocdoHiEBY Ciab
macoro 0,7 r (0,002 moap) po3unHuAU B 10
MA eraHony 1 pgomaam 0,16 r -
OPOMOKOPUYIHOTO aABIIETI Oy . [Ticas
IIOBHOTO PO3YHMHEHHS BUXITHUX PEYOBUH
gomaau TpuerHaaMmiH ob'emom 0,2 Ma.
Binpa3sy criocrepiraall yTBOPIOETECS OCay.
[Ticag BizmcTOIOBaHHS pEaKIMHOI CyMIlTi
poTaroM  aobu onepkaHuM ocan
BindiabTpyBaAu, IMPOMUAHU  €TAHOAOM,
BUCyITHAN. OTpHUMaHUN XOAECTEPHAOBUH
ecTep a-OpOMKOPHUYHOI KHUCAOTH
IIEpPEKPUCTaAI3yBaAl 3 rentaHy. OTpuMasu
06e30apBHY KPHCTaAIYHY PEYOBUHY, BHUXIi
32%, TeMmrieparypa nmaaBaeHHd 172-174°C.

Xonecmepun-3-(2-¢pypun)nponeHoam
(11). 1,5r (0,002 moan) doccoHieBOi coai,
III0 MICTUThb  3AAWIIOK  XOAECTEPOAY,
po3umHUAU B etaHoAl (10 MA) Ta momaau
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0,3 r dypdypasto. Ilicas noBHOrO
PO3YMHEHHS BUXIIHUX PEYOBUH B 0JaAU
Tpuetuaamin ob'emom 0,5 Ma. Ompasy 3k

YTBOPIOETHCS ocaf,. Yepes 00y
onepzKaHUH ocazx Bia(iabTpyBaaH,
IIPOMUAH, BHCYIIIHAH. Opepxasu
xoaecTepra-2-ypuanporrenoar  (VII) vy

BUTASII OAiO-3KOBTHX KPUCTAAIB, BHUXIi[
55,34%, Temneparypa raaBacHHG 118-120
°C. XapakTep IIAQBA€HHS BKa3ye Ha
YTBOpPEHHs Me30(asu.
Xonecmepun-3-[2-(5-
bpomocpypun)/nponerHoam
CHUHTE3y XOAECTEPHAOBOTO
OpoMdypHa)IporieHoBoi  KucaotTu 1,5 T
(0,002 MOAB) XOAECTEPHUABMICHOL
docoHieBoi coai poszumHHAM B 10 MA
€TaHOAY Ta IIOJAAN 0,3 T 5-

(12). as
ecrepy  (5-

PO3YMHEHHH SKUX [0 PeakIifHoi cymirmri
nonasaau 0,5 Ma TpueTHaaMiny. Ogpasy K
CIioCTepiraam BHUIAaAaHHS ocany. Yepes
o0y omep:KaHUM ocand BiadiAbTpyBaAH,

IIPOMMAH €TaHOAOM i BUCYILHAH.
Onmep:Kaan PEYOBHHY y BHUTAAOL 0OiAMX
KpucTtasiB, Buxin 45,3%, TeMmueparypa

naaBaeHHd 124-126 °C.
Xonecmepun-3-(2-mieHin)nponeHoam
(13). Pozumnnan 1,5 r© (0,002 wMoaB)
doconieBoi coai B eraHoai (10 wma),
momaan 0,23 r 2-tiodeHaapmerimy, micas
YOro JIOAWAU TpHeTHAaMiH 06'emoM 0,5 MA.
Ocan BumaB OpoTsroM 1  XBHUAWHH.
OpnepxaHuit ocazx Bia(iabTpyBaaH,
IIPOMHAM €TAaHOAOM, BHCYIIHAH. PedyoBHHY
omepKaAu y BHUradmi cpibagcro - cipux
KpHcTaaiB, Buxin 51,17 %, Temneparypa

6poMmdypdypaato, micas IIOBHOTO rmaaBaeHHS 132-134 °C (taba. 1).
Tabawnmga 1
Pe3yabpTaTH OOoCAiIZKEeHHS
No Buxinauii [TponykT peakuii Ta #oro dizuyHUMN Mr, Buxin, | T.ma.,
0 X r/MoA o
aAbpIeria CcTaH b Yo oC
1 Apabinosa - - - -
2 [3omacagHuM XoaecTepHa-(4-MeTHA-2-TIEHTEHOoAT) 480 35.15 108-
aABIETI I (6esbapeHa KpucmaiiuHa peuosuHd) 110
3 IlerTananb XoaecTepHua-2-renTeHoaTt 495 36.36 107-
(6esbapeHa KpucmaiaiuHa peuosuHd) 109
4 [Tpommanaabp XoaecTepHa-2-IIeHTeHOoAT 470 49.57 102-
(6esbapeHa KpuCcmaiiuHa peuosuHda) 104
S XAopaaberigpat --- --- --- ---
6 Murpansb Xoaectepua-5,9-numetua-2,4,8- 560 38 ---
JeKaTPHUEHOAT
(8’si3ka oniicma maca)
7 Bamninin XoaectepHua-(4-rigporcu-3- 562 28.57 100-
MeTOoKcHudeHiA)IpoIieHoaT 102
(6e3bapera KpucmaaiuHa peuoguHa)
8 3,4-IIMETOKCHU- Xoaectepua-(3,4- 526 42.77 112-
GeH3aabaerin MUMETOKCU(EHIA)ITpOIIeHOAT 114
(pKosma KpucmaniiuHa peuosuHa)
9 4- Xoaectepua-(4- 550.5 30.5 126-
XAOPOOEH3aAbae XAOpOEHiA)IpoTIeHOaT 128
-Tim (6esbapeHa KpucmaiaiuHa peuosuHd)
10 | a- Xoaecrepua-5-deHia-4-6pomo-2,4- 621 32 168-
OPOMOKOPUYHU HeHTagieHoaT 170
M aAbIerin (6e3bapera KpucmaaiuHa peuosuHa)
11 | dypdypass Xoaecrepua-3-(2-cpypua)nporneHoar 506 55.34 118-
(xoemyeama KpucmaniuHa 120
peuosuHa)
12 | 5- Xoaectepua-3-[2-(5- 585 45.3 124-
6pomodypdypa 6pomodypHA)|ITporieHoaT 126
Ab (6esbapeHa KpucmaiiuHa peuosuHd)
13 | Tiodbenkapbaaby | XoaecTepHa-3-(2-TieHia)TIporieHOAT 522 51.17 132-
erig (6esbapeHa KpuCcmaiiuHa peuosuHa) 134
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HAHOIUCIIEPCHI AIOMIHECIIEHTHHI CTPYKTYPHU A
OIITOPAPMAKOAOTIII TA ®OTOAJHUHAMIYHOI TEPAIIII: CHHTES3 I
BAACTHBOCTI

A.Il. Kycaxk!

CuHme308aHO HAHOKPUCMANIMHUL hpMOopuUod JAHMAHY 2€KCAZOHANILHOL CUH2OHIT ma ¢pmopu LaHMAHY
axmugosaHuil mepbiem. CmpyKkmypHi XapaKkmepucmuKi CUHMe308aAHUX 3PA3KU O0CTIOAEH
memooamu XRD, TEM, FTIR, PCS. B cepedosuuii ¢pizion02iuH020 pO3UUHY OUIHEHO KOJI0I0HY

cmabinbHicMeb CYcneHsill ma KUC/IOMHO-OCHOBHI XapaKkmepucmuku nogepxHi. 3amiugeHHst ioHig La Ha

ioHu Tb 8 3pasrax LaFs:Tb He npu3godums 00 3HAUHO20 CNOMBOPEHHSL KPUCMANIUHOL cmpyKkmypu, ane
CYmmeso 8nauU8ae HA PO3MIPHI XapaKmepucmuKu, 8eAUtUHY NUMOMOI NOBEPXHI, 3apsiOHI ma
KUCZIOMHO-OCHOBHI XapaKkmepucmuxu.

OmpumaHri pe3ysemamu ceiouams nNpo NepcneKmusHicms No0ATbULUX 00CNIOHEeHb HAHOOUCNEePCHUX
JIIOMIHOGOPI8 Ha OCHOBL hpmopuldy LaHMAHY O/st BUKOPUCMAHHS 8 ONMOogapmMaKoiozii ma
pOmMOOUHAMIUHITE mepanii NYXAUHHUX 30X80PIOBAHb, JIOKANI308AHUX 8 OP2aHAX Uepena ma Kicmrxogux
mraruHax. Kpim mozo, pesysnemamu 00CAI0XEeHb MOHKYMb 6Ymu KOPUCHUMU 0151 MEeXHIUHUX
3acmocys8aHsb, 30Kpema, NPU CMEOPEeHHL TIOMIHECYEeHMHUX 0emeKmopi8 8UCOKOeHepeemuUuH020
eneKMpPOMAZHIMHO20 BUNPOMIHIOBAHHSL, PO3POOKAX homo- ma onmoeneKmpoHHUX NPUNAOL8 MOoUL0.

Knrouoei cnoea: naHnmaHy ¢pmopud, oMIHOPOPU, ONMOPaAPMAKO002isl, POMOOUHAMIUHA Mepanis

SYNTHESIS AND PROPERTIES OF NANODISPERSED LUMINESCENT
STRUCTURES BASED ON LANTHANUM FLUORIDE FOR
OPTOPHARMACOLOGY AND PHOTODYNAMIC THERAPY

A. P. Kusiak

Nanocrystalline lanthanum fluoride of hexagonal syngonium and terbium-activated lanthanum fluoride
were synthesized. The structural characteristics of the synthesized samples were investigated by XRD,
TEM, FTIR, PCS methods. The colloidal stability of the suspensions and the acid-base characteristics
of the surface were evaluated in the environment of physiological solution.

Substitution of La ions by Tb ions in LaF3:Tb samples does not lead to a
significant distortion of the crystal structure, but it significantly affects the dimensional characteristics,
specific surface area, charge and acid-base characteristics.

! xanoudam ximiurux HaykK,

cmapuiuli Haykosuil cnigpobimHuK 8i00LnYy HaHOMamepianig
(Incmumym ximii nogepxti im. O.0.Yyilixa HAH Yxkpainu)
e-mail: a_kusyak@ukr.net
ORCID: 0000-0003-1005-5497
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The given data indicate the perspective of research of nanodispersed phosphors based on lanthanum {1
uoride for use in optopharmacology and photodynamic therapy of tumor diseases localized in the organ
s of the skull and bone tissues. In addition, research results can be useful for technical applications,

in particular, in the creation of fluorescent detectors of high-energy electromagnetic radiation,
development of photo- and optoelectronic devices, etc.

Keywords: lanthanum fluoride, phosphors, optopharmacology, photodynamic therapy

Beryn

CTBOpPEHHA e(peKTUBHUX
6araToyHKIIIOHAABHHUX AlKapCBKUX
3aco0iB [ad aApecHoi [J0CTaBKHU Ta
AOKaABHOI Tepamii 3 HIPOAOHTOBAHHUM

BUBIABHEHHAM 0i0OAKTHUBHHUX CKAQIOBUX €
aKTyaAbHOIO IIpoOAeMOI0 B  OaraThox
raays3sax cydacHoi memunuHu (Roco et al.,
2002; Gorobets’ et al., 2018). Tak, gasa
OHKOAOTI{ IPiOPUTETHOTO PO3BUTKY
Habyaa KOHIIEIIILis XiMi4HOTO
KOHCTPYIOBaHHS MAarHiTOYyTAUBUX
HaHokomnosutiB  (HK) tunmy  saagpo-
oboaroHKa (Abramov et al., 2018a, 2018b)
3 OaraTopiBHEBOIO iepapxidyHoIO
H1apyBaToIo HaHOaPXiTEKTYyPOIO
0060AOHKH, oA BUKOHAHHH
dyHKILIHT MeIUKO-0i0AOTIUHHNX
HaHopoOotiB (Gorbyk et al., 2016;
Abramov et al., 2017): po3ni3zHaBaHHS
criertupivHUX KAITHH, BipyciB Ta
0iOMaKpPOMOAEKYA y 6ioAOTIYHUX
CEepeloBHUIAX; aIpecHOi [0CTaBKU i
OENOHyBaHHS AiKapChKUX IIpernapariB y
KAITUHAaX- Ta opraHax-MillleHIX;

3MaTHUX

KOMIIAEKCHOI AOKaABHOI XiMmio-, iMyHO-,
HEUTPOH3aXOIIAOBAaABHOI-,
rinepTrepMidHoi-, doTomguHaMiYHOI

Teparii (PAT) Ta Mar"HiTHO-PE30HAHCHOI
TOMOTpacigyHOl MiarHOCTHKU B PEXUMI
peaabHOro 4acy; AeTOKCHUKAllil opraHiamy
IAIXOM acopOmii pemTor aerpaaarrii
KAITMH, BIpyCHHX  4YaCTHHOK, 1OHIB
BaXXKHUX Me€TaAiB, TOLIO Ta iX BUAAACHHH
3a JOIIOMOI0I0 MarHiTHOTO ITOASI.
OnrTuMasbHUM
IIPaKTUYHOTO 3aCTOCYBaHHS
MarHiTOYyTAUBUX  IIO0AIPYHKITIOHAABHUX
HK y memummHi Moke OyTH CTBOPEHHS
MAarHiTHUX piguH Ha IX OCHOBI Ta
dizioaoriyHoro po3uyuHy (Abramov et al.,
2018a, 2018b). 3okpema, y ckaazi
MarHiTHUX piauH Taki HK MoxkyTs OyTu
BUKOPUCTAHI OAd AIKyBaHHHA IIYXAMHHUX
3aXBOPIOBaHb, AOKaAi30BaHHUX y OpraHax

criocobom
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yeperna, Hamnpukraazg, wMetonoMm DT,
MoauiKOBaAaHUM JIAST poboTu 3
doroceHcubiaizaTOpaMu, 30y IKEHHS

AKNX 3OiHCHIOETBCS BHCOKOIIPOHUKHHUM
«MIKUM» PEHTIreHiBCHKUM
BUIIPOMIHIOBAHHSM,  0€3IMeYHUM  [Ad
opraHiamy mnaiieHtiB (Min-Hua et al.,
2017). 3okpema, B OCTaHHI POKH 3YCHAAL
OOCAITHUKIB y BKa3aHil raaysi
CIIPSIMOBaHiI Ha BIIPOBA/K€HHA METOLY

&/IT, 3a BHUKOPUCTAHHHI SKOTO MOXKHa
3AIMCHUTH MaAOiHBa3WUBHE AIKyBaHHS
3A0KICHUX IMIyXAUHHHUX YTBOPEHD,

AOKaAi30BaHUX fIK y MSIKMX TKaHHUHAaX,
TaKk i y KICTKOBHX CTPyKTypax, IIpHU
BUKOPUCTaHHI PEHTTE€HOAIOMiHECIIEHTHUX
biocymicHUX MaTtepiaaiB Ta e(eKTHBHUX
dorocencubiaizaropiB (Liu et al., 2008;
Hsiu-Wen et al., 2020).

TakumM  YHHOM,
IiIxX0/mI0M, 1110 MOKe 3a0e3IeYnuTu
AlKyBaHHY, 30KpeMa MaAOiHBa3UBHE,
3AOSIKICHUX IIyXAUHHUX YTBOPEHE,
AOKaAi30BaHMX y oOpraHax depena,
KICTKOBHX TKaHHHaxX TOIIO, € CTBOPEHHS
HOBITHBOI  omToPapMakoAOridHOI 6a3u
oA poTogMHAMIYHOI Teparrii, 3acCHOBaHOI
Ha BUKOPUCTAHHI MAarHiTOYyTAUBHX
HOCIiB OAST aapecHoi OOCTaBKU
Alkapcbkux 3acobiB (Mangaiyarkarasi et
al., 2016; Zhang et al., 2011; DiMaio et
al., 2008) BUCOKOE(EKTHUBHUX
6iocymicHUX HaHOPO3MipHHUX
ATOMIiHO(POPIB, YyTAMBUX A0 0i0AOTiYHO-
6€e311eYHOr0 BUCOKOIIPOHHUKHOTO «M'SIKOTO»

IIEPCIIEKTUBHUM

PEHTTEHIBCHKOTO BHUIIPOMIHIOBAHHS, Ta
doToceHcubirizaTopiB i3 3a1aHUMU
CIIEKTPAABHUMH XapaKTEePUCTUKAMU
AIOMIHECITEHITi] Ta IIOTAMHAHHSI,

BignoBigHo (Jing et al., 2015; Patro et al.,
2014; Tang et al., 2015; Kasturi et al.,
2018).

Buxoas4du 3 CIIpsiMOBAHOCTI poOOTH
Ha CHHTE3 Ta BHUBYEHHS BAACTHUBOCTEH
HAHOOMCIIEPCHUX  AIOMiIHOOPIiB  Oad
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doTroguHaMidyHOI  Tepamii = IIyXAMHHUX
3aXBOPIOBaHb  OpraHiB  deperna Ta
KiCTKOBHX TKaQHHWH, [IEPCIIEKTUBHUMHU AT
[OCAI/I>)KEHb MOXKYThb OyTu
PEHTTEHOAIOMIHECIIEHTHI  HAHOPO3MipHi
gactuHku (HY) LaF3, akruBoBaHi ioHaMu
PiAKICHO3EMEABHUX €AEMEHTIB, OTPHUMAaHi
3a TEXHOAOTI€I0 OCa/KEeHHd 3 BOIHUX
po3uuniB (Liu et al., 2008; Hsiu-Wen et
al., 2020). Ix mocaimkenna Ta
OIITUMIi3allifo TE€XHOAOTII CHUHTE3Y
HaHOCTPYKTYP, IIOPiBHSIHHA PE3YABTATIB i
BCTaHOBAEHHS BAAQCTUBOCTeH
AIOMiHECIIEHITii, MJOIlIABHO IIPOBaAWUTH 3
BHKOPHUCTAHHAM yAbTpadgioseToBoro (YP)
BHUIIPOMiHIOBaHHS, poboTa 3 HKHM €
3HAYHO IIPOCTIIIIOO, HiX 3
PEHTTeHiIBCbKUM BHUIIPOMiHIOBAHHSIM.

Tomy 3a Mmetry wmiei pobotu obpaHO
CHUHTE3 HAHOOUCIIEPCHUX AIOMIHODOPIB
Ha OCHOBI dropuny AQHTAHY,
aKTHBOBaHUX Tepbiem (LaF3:Tb3+),
IIEPCHIEKTUBHUX A BUKOPHUCTAHHS B
doToauHaMIYHIH Tepartii Ta
onToapMakKoAorii B SKOCTI mIKepeaa
AFOMiHECILIEHTHOTO BUITPOMIiHIOBaHHSI,
BUBYEHHS X CTPYKTYpPHHUX BAACTUBOCTEM
i CIeKTpiB AIOMiHeCLIeHIIil TIpu 30y a3KeHH]
yAbTpadioreToOBUM (YD) Ta
PEHTTeHIBCHKUM BUITPOMiHIOBAHHSIM.

Marepiaa i meTonn

CHHTE3 HaHOAUCIIEPCHUX KPHUCTAAIB

LaFs Ta  LaFs:Tb3* 3gmificHeno 3a
MEeTOINKOIO CIIiBOCA?KEHHAM
KOMIIOHEHTIB i3 CHHUPTOBOIO (MeTaHOA)

po34duHy. SIK NpPeKypcopu BHUKOPHUCTAHO:
La (N03)3-6H20, Tbc13, NH4F. BCi
BUKOPUCTaHI peaKTHUBH KBaAihiKyBaAUCh
«ew. 9k Bimomo, LaF3 He po3unHgeTbCa ¥
BOi Ta MOKe yTBOPIOBATU
KpHcTaaorinpaTtu ckaany LaFs-0,5H-0.
dass  cuntesy LaFs:Tb3*  B3garo:
18,4735 r La (NOsz); -6H.O (42,664
MMOAB), 5,708 r ThCls (10,769 mmoAB),
4,773 r NH4F (127,992 mmoaw). Bzare
3aBaHTaXKEHHS PEaKTHBIB 3a0e3I1edyBano
CKAQJl CHHTE30BaHUX  3pas3KiB, IO
BignoBigae dpopmyai La,Thi-Fs3, x =0,8.

3 MeTOol OTpHUMAaHHI  3pa3KiB
LaF3:Th3* BigmpaiiboBaHO Takuil BapiaHT
CUHTE3Y.

Coai Las+
CITiBBiTHOIIIEHHAX

Ta Tb3+
4:1

B MOABHHUX
IIOCALIOBHO
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PO3YMHSAAM B  MiHIMaAbHOMYy  00’eMi
METAHOAY. ITpu ocTiiHOMYy
IIepeMINIyBaHHI II0 KpalAdx AoAaBasyd
po3unH, y gKOMy BMicT IioHIB F- y

cruiBBigHomeHHi (La,Th) : F ax 1 : 3.
Peakuiinuii po3duH IepeMilllyBasu IIpU
KiMHaTHIH TeMIlepaTypi IIpoTaroM 2 rof.
[TponykT LEeHTPUYTyBaAH, TpUYi
IIPOMUBAAM [O€i0OHI30BaHOIO BOAOIO0 i
CYLIHUAU IIPU KiMHATHIN TeMIlepaTypi.
Penrrenodasuuii aHaai3
oZlepP3KaAHUX 3pa3KiB IIPOBOAVAU Ha
nudpakToMeTpi JPOH-YM1 3
BUKOPUCTAHHAIM doKycyBaHHS
PEHTTEeHIBCHKHUX INIpoMeHiB 3a bBperrom-
Bpenrano, B kKyroBoM iHTepBaai 10-80
rpazn 3 KpokoM 0,05 rpaz Ta €KCIIO3HIIIE€I0
y Touui 1 c, BunpominmoBaHHsa Cu K, Fe-
diabTp, y BiIOUTHUX IIPOMEHIX.
InenTudikaiiro ¢asz OpoBOAMAM  HA

ocHOBI 6a3m manux PDF-2. Cepenniit
po3mip KpHCTaAiB BU3Ha4YaAUu 3a
LIUPUHOIO BLAIIOBIIHOI HaMOiABIIT
iHTEHCUBHOI  AiHiII  3TigHO  PIBHAHHS
Illeppepa.

Posnomiam yacTHHOK 3a po3MipaMu
y BomHiY cycmeHsii Oyam mnoOymoBaHi 3

BUKOPUCTAHHAM METO/iB doTOHHOI
Kopeadnifinoi cnekrpockorii (PCS) 3a
JIOIIOMOTOIO aHaaizaTopa Nanophox
(Sympatec, Himeuyunna).

[luToMy  1mAOILly  TIOBEPXHI  Ta
po3snoaia mop 3a po3mMipoMm
HAHOMAMCIIEPCHUX 3pas3KiB  BH3HA4YaAU
METOI0M HHU3BbKOTEMIIEPATYPHOI
TepMogecopObIlii a3oTy 3a [IO0IIOMOTOIO

npuasany NOVA 1200e (Quantachrome,
CIIA). Sger — 3Ha4Y€HHsSI ITHUTOMOI TIAOII
IIOBEPXHi, poO3paxoBaHOI 3a Teopi€lo
moAiMoAeKyAsIpHOi aacopbuii BpyHayepa,
EmMmera i Teasnepa (BET). 3nauenHs Sger
OLIIHIOBaAW 3a BUMIipPIOBAaHHSIMHU i30TepM
dizuanoi amcopbiii-mecopbuii azory mpu
-196 °C B pgiamas3oHi BiZHOCHUX THCKIB
P/Py = 0,05 -0,20.

JocAimkeHHSs iHppagepBOHUX
CIIEKTPiB IIOTAMHAHHY BHKOHYBaAM 3a
[OIIOMOToI0 crekrTpoMmerpa Tensor 27
(Bruker Optik GmbH, Himeyuuna) 3
neperBopeHHaMm Pyp’e B mianazoni 4000
— 400 cm! 3 BUKopucTaHHaM rpanya KBr
(po3miapHa 3MATHICTE 2 CM™Y).
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BusnaueHnHsa cTabiAbHOCTI cycrieH3iH
YaCTUHOK Ta BUMiploBaHHS 3HaueHb pH
i3oiomHOI TOuKM (pHp) 1  mO3era-
IIOTEHIliaAy BUKOHYBaAW 3a [JOIIOMOTI'OIO
IpUAaLy OA9 AA3€PHOTO OIIAEPIBCHKOIO
earekTpodopedy (LDE) (Nano Series,
Malvern Instrument Ltd., UK),
KOHIIEHTpAallid 3pa3Ka CTaHoBUAA 2 I'/A B
0,15 w™oap/a NaCl (disiosoriyHut
po3unH, NSS). 3HaueHHda IIOTEHLIAAY
BUMIipIOBaAn  TpPHUYi, po3paxoByBasu
cepemHi  3Ha4YeHHd Ta  CTaHOAPTHI
BIIXHUAEHHSH.

JocAiIsKeHHST ~ KUCAOTHO-OCHOBHUX
IIOBEPXHEBUX XapaKTEPHUCTHK Ta
HOTEHIliOMEeTPUYIHI BUMipIOBaHHA
cycrieHsii LaFs Ta LaF3:Th3* BukoHyBaau
3a JIOTIOMOTOO IpHUAa LYy I-160M.
KrcAoTHO-OCHOBHI BAACTHUBOCTI IIOBEPXHI
3pa3KiB J0CAiKyBaan wMetomom pH-
MeTpii OKpeMHX 3pas3KiB, IMI0 [J03BOALE
OLIIHUTH IHTEeTPaAbHY KHUCAOTHICTH
IIOBEPXHI IIPHU [OcAifzKeHHi 3MiHu pH
BoaHOi cycrieHsii 3paskiB (Kusyak et al.,
2021).

Ba  pesyabTaTaMH  pPO3pPaxyHKIiB
OymyBaau aiarpamy 3aA€KHOCTI
KOHIIeHTpaIlii AKTUBHUX LEHTPIB
II0OBEPXHiI YacTHHOK Bix pH cepenoBumia.
PesyavTaTu TPBOX IapaseAbHUX
BHUMIipIOBaHb 06pobasTAn MeTOoAaMHU
MaTeMaTHIHOI CTaTHUCTHUKU,
po3paxyHKoBa IIoX1oOKa TOYHOCTI
IIPIMOTO BHMIPIOBAHHS HE II€PEBHIIYE
2,5%. OiiHKa [TOXHOKH pe3yAbTaTiB

BUMipIOBaHb BUKOHyBaAach 3
ypaxyBaHHSIM 3Ha4YeHb TOYHOCTI
BUMipIOBaAbHHUX IIPHUAAIIB.

Pe3yAbTaTH Ta OGrOBOpPEHHS

Bimomo, mo ddropun aanTany(Ill)
YTBOPIOE 06e30apBHi KPHUCTaAU
reKCaroHaAbHOI CHHIOHIi, IIpocTopoBa
rpyna P3cl, mapamerpu eaemMeHTapHOI
KoMipru a = 0,7185 um, ¢= 0,7351 BM, Z
= 6 (ICDD No78-1864). Ha puc. 1
HaBeIEeHO aupakTorpamMu

cuHTe30BaHUx 3paskiB LaFs (kpuea a) i
LaFs:Tb (kpuea b). IlonepenHi 3Ha4YeHHd
rapaMeTpiB a reKcaroHaAbHOI
eaeMeHTapHOoI rpaTku LaFs Bu3Ha4Yaau 11o
aigiax (300) i (302) 3 BHKOpPHUCTAHHAM
KBaJIpaTUIHOI dopmu OAS
PeKCaroHaAbHOI CHUHTOHIii, III0 3B'dA3y€e
MiKTIAOIIIUHHY BiJICTaHb, iHOeKCcH
Miasepa i mapamMeTpH I'paTKU. YTOUYHEHI
METOIOM Ha¥MeHIITHX KBaapartiB
3HA4YEHHs MIapaMeTpiB HaBeOeHi B mabi.
1. HaBogsgaTbCs TAKOXK BEAHMYHHU 00’€My
€AEMEHTapHOI TIpaTKM B KpPHUCTaAIdYHIN
CTPYKTYpi LOOCALIKYyBaHUX 3pasKiB.
Bupgno, mo BemenHda ioHiB Tb y mporieci
cuHte3dy LaF3 mpuBoguTh A0 3MEHIIIEHHS
napaMeTpiB I'PaTKH TI'€KCarOHaABHOIO
LaF3:Tbh3*. CepenHiii po3Mip KpHCTaAiB
LaFs; cramoBuB ~ 15 uwMm, a LaF3:Th3* ~ 14
HM. 3 ypaxyBaHHAM po3MipiB ioHiB La i
Tb, wMOXKHa TIPUIYCKATH MOXKAUBICTH
3aMimeHHa ioHiB La Ha iomm Tb B
3paskax LaF3:Tb3+* .

Puc. 1. XRD cnekrpu HY LaFs (a) Ta LaFs:Tbh3* (6).

158



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincokuil kypHan npupodHuuux Hayk. Bunyck 2

Tabanig 1.
3HadveHHd mapaMeTpiB KPUCTAAIYHOI rpaTKu PTOPUAY AQHTAHY
3pa3zok a, A c, A O06’em rpatkH, As
LaF3 ICDD Ne 78-1864 7.185 7.351 328.65
LaF3 7.186 7.353 328.8
LaF3:Th3* 7.144 7.318 323.4
XapakTepHO, III0 CepenHili  po3Mip
Ha puc. 2, 3 HaBemeno IIEM- HaHOYaCTHHOK, BUMIipsIHHUN
300pazKeHHs CHHTE30BaHUX HE3aAeXKHUMH MeToJaMH, B aHcaMmO0Ai

HaHOKpHcTaaiB LaFs (puc. 2) Ta LaF3:Tb3+
(puc. 3), a Takoxk Ix Ppo3moOmiAM 3a
po3mipamu 3a gmauumu I[IEM (6) Ta
Aa3ePHOI KOPEeAdIifiHOI CIeKTPOCKOIIii (g).

LaF3:Th3* € MeHIIUM CepenHBOr0 PO3Mipy
HAQHOYACTHUHOK B aHcambOai LaFs. Ili mawmi
KOPEAIOIOTh 3 pe3yAbTaTaMM BHU3HAYEHHS
CepeqHBOI0  PO3Mipy
dopmyaoro lepepa.

YaCTHHOK 3a

Puc. 2. [IEM-306pazkennsa HY LaF3: mkasa 20 HM (@), IX po3nomia 3a po3MipaMH 3a
nanuMmu [TEM (6) Ta anazepHOi KopeasIlitiHoi crieKTpocKortii (8). CepenHiit po3Mmip
JacTUHOK, HM: 13,19 + 4,66 (6) Ta 12,39 (8) HM.
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Puc. 3. ITIEM-306paskenuda HY LaF3:Th3*: mikaaa 20 HM (a), iX po3romia 3a
po3Mmipamu 3a ganumu [TEM (6) Ta ra3zepHOI KopeadllitiHoi criekTpockortii (8). CepenHiti
po3Mip yacTHHOK, HM: 11,17 £ 3,09 um (6) Ta 11,23 (8) HM.

Ha puc. 4 HaBeeHi
HU3BKOTEMIIepaTypPHi izoTepMu
azncopbitii/mecopbuii azory (I) i KpuBi
po3momiay Hop 3a  po3Mipom (2
HaHomucriepcHux LaFs (a) i LaFs:Th3+ (6),

3a [JaHUMH [JOOCAIIKEHD
BIAMIiHHOCTI

BILAIIOBIIHO.
CIIOCTEPiraroThCs
BKa3aHUX XapaKTEPUCTHUK CHHTE30BaHHX

3aMiTHI

3pasKiB.

Puc. 4. HuspkoTeMriepatypHi izorepmu azncop6biiii / mecopbuii azory (1) i Kpusi
posromiay 1op 3a po3Mipom (2) nag 3paskiB LaFs (a), i LaF3:Th3* (6).
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Taxk, 3pas3Ku LaFs
XapaKTEPHU3YIOThCS  IIAOIIEI0 ITOBEPXHI
BET 34,73 m2/ r, a LaFs:Tb3* — 68,59 m2/
I, IPU LObOMY 30IABIIYETHCS 3araAbHUMU
ob’em mop 3 0,205 mo 0,248 cm3/r, a
CepenHill pPo3Mip IHOpP 3MEHIIYETHCS Bim
Bim 32,88 M mo 16,75 umMm. 36iabiieHHsa
3Ha4YeHb IIOBEPXHi 3pas3KiB
CBIAYHUTH IIPO 3MEHIIEHHS CEPEAHBOIO
PO3Mipy YacTHHOK, a XapakTep i3oTepm
Ta HasSIBHICTH IETAl TicTepe3ucy — IIPo

IINTOMO]

3420

0.9

0.6

1,%

0.3

0.0

HasBHICTb IIOp, 00yMOBAEHUX, BipOTiIHO,
HasBHICTIO Mi3K4YaCTHHKOBOTO IIPOCTOPY.

B [Y-cniekTpax moranHaHHS (pHC. S)
CIIOCTEpPIraloThCsl CMyTH AecopMariiiHux
koauBaHb (3420 Ta 1630 cm!) OH-
3B’I3KiB MOAEKyA BOAU (aCHUMeTPUYHi
(vas) i cumerpuuHi (vs), BiAIOBiMHO), III0
YTBOPIOIOTE KPHCTaAoTiapar 3 PTOPHUAOM
AQHTaHYy, a TaKOXK  aJcopbOBaHUX Ha
[IOBEPXHi YaCTUHOK.

1630

2

4000 3000

2000
Wavenumber, cm”

1000
1

Puc. 5. [4-cniekrpu LaFs (1), LaF3:Tb3+ (2).

PesyarTaTu BUMipIOBaHb ¢-
[OTEHIliaAlB HAHOJAUCIIEPCHUX 3pa3KiB
LaFs; i LaF3:Tb3* B cepemoBuim NSS, gk
dyuknii 3Havens pH, mpeacraBaeHi Ha
puc. 6, a, 6. [Iag xosoigHux cuctem LaF3
(puc. 6, a) 3HaYeHHS A3€eTa-TIOTEHIlIaAy B
miamaszoni 40,32 £ 3,32 - 30,87 = 4,56
MB BKa3yloTh Ha OOCTATHIO CTabiABHICTH
aucniepciii B gianasoxi pH ~ 2-6. Bucoka
[IOBEepXHEBa WIABHICTE 3apdnay i OOCHUTH
BHCOKE €AEKTPOCTaTHYHE
BiJIITOBXYBaHHA MiK HaHOYaCTHHKaMU
B KOAOIDHUX cHCTeMaxX 3abe3IedyloTh IX
crabiabHicTh. [Ipu pH ~ 7 HaHOYACTHHKU
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XapaKTEPU3YIOThCSI HYABOBHM 3apsioM,
10 BiAIOBiae ix i30€AKTPUYHIN TOYII.
[Ipu pH ~ 7-8 crabiapHiCcTb BTpavaeThbCs,
1 HQHOYaCTHUHKM B KOAOIDHHUX CHCTEMax
3gaTHI [0 araoMmepaliii. [locAiazKeHHSIMH
KOAOITHUX  CHCTEM LaF3:Th3* B
eKCllepuMeHTaAbHOMY miana3oHi pH 2-6
(puc. 6, 6) BCTAHOBAEHO MENI0 HUXKYI
3Ha4YeHHs A3€Ta-IIoTeHIiaay (Big 28,67 +
1,53 mo 20,8 £ 0,7 MmB), mo mosicHIo€e ix
HIKYY CTabiABHICTE y cepemoBuIli NSS.
Kpim ToOro, caim 3a3HauyuTH 3MIMIEHHS iX
130i0HHOI TO4YKHU A0 3Ha4deHHs pH ~ 8,5.
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Puc. 6. 3aaexHicTh {-IIOTEHIIiaAIB cycrieH3iti HaHodyacTHHOK LaFs (a) i LaF3:Th3* (b)
Bim pH B cepenmoBumii NSS.

Hag CEepeoBHUIIA NSS Oyam 3HaHIeHO KOHIIEHTpAallii IIPOTOHOBAHUX Ta
BUKOPHUCTAHI €KCIIEPUMEHTAABHO OTpPHUMaHi JEeTIPOTOHOBAHMX AKTUBHUX LEeHTPIiB
sHayeHHd  [HYo Ta  [HYyq, 3a 9KUMH noBepxHi LaF3i LaF3:Tb3* mpu pisHux pH, a
po3paxoBaHi 3MIiHM akKTHBHOCTI Aan 1 TaKOXK 3Ha4YE€HHS CyMapHOi KOHIIEHTpAallii
KOHIIeHTpalli ioHiB rimporemy A[H*/ Ta aKTUBHUX IIEHTPIB (HaBemeHo B mab. 2, 3).

Tabaung 2.

3anexHICTh KOHLIEHTpaUil NpoToHOBaHuX —E ¢ -+ H "i mempoToHOBaHUX —E ---OH"

aKTHUBHUX LIeHTpiB noBepxHi LaFs Big pH.

pH | [-Ey--H"]-103+ X-10*mol g! | pH [-Es --OH ]-10-4 + X-10-7 mol g-!
2.43 87.50 + 43.01 5.82 3.805 + 183.92
3.43 12.05 + 4.05 8.06 1.285 + 47.35
4.3 3.31+1.41 9.45 0.578 + 25.31
5.24 0.027 + 0.023 10.96 0.0037 + 0.0031

11.96 2.98 -107+ 1.32-10-5

12.78 2.131 -10-8+ 8.44-107

2 [-E, ---H"]-103+ X-10-* mol g 2 [-Ey, -+OH ]-10%+ X-10-6 mol g
102.9 + 12.128 5.66 + 4.27
Tabauiisa 3.

3anexkHICTh KOHLEHTpalil NpoToHOBaHuX —FE -+ H " i menmpoToHOBaHMX

—E --+OH axtuBHEX HeHTPiB noBepxHi LaFs:Th3* i pH.
pH [—E(S)WH*] 103+ X104 mol g! pH [-Es ---OH ]-10-4+ X-10-° mol-g™!
2.43 58.21 + 22.6 6.01 2.71 £ 27.66
3.51 9.5+3.11 7.5 1.79 £ 6.19
4.24 3.35£5.36 9.2 2.14 £45.61
S-[-Ey,--H']-103 £ X10-4molg' | 10.94 0.043 + 0.45
71.07 £ 0.01 11.96 1.37 -106+ 0.38
12.73 1.40 -10-8+£ 4.51-103
[-E ---OH ]-10-5+ X-10-6 mol-g™! L [-Ey)---OH 1104 £ X107 mol-g™!
5.41 | 8.283 + 1.23 7.52+ 13.51
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Takoxx  po3paxoBaHO  3HAYEHHH
KOHCTAaHT i0Hi3allil ToBEpXHEBUX LIEHTPIB
K; Ta K> Ta BigmoBiaHi iMm 3HadeHHs pKi

Ta pK> aKTUBHHX LEHTPIB IIOBEPXHI
HaHOCTPyKTyp LaFs i LaF3:Tbh3* naa
pizaux pH y cepenoBuii NSS (maba. 4).

Tabaung 4.
3HauyeHHd pK akKTUBHUX LIEHTPIiB IOBEPXHI HAHOCTPYKTYP
LaF3i LaF3:Tbh3* B 3aaexHocTi Big pH.
[_E(S)"'H+] ~E,--OH"
PK; PK>
pH LaF3 pH LaFs:Tb pH LaF; pH LaFs:Tb
2.43 10.4440.05| 2.43 | 0.38+0.01 5.82 9.740.41 6.01 9.85£0.12
3.43 |0.63£0.05 | 3.51 | 0.76+0.006 | 8.06 | 10.79+0.56 7.5 10.33+0.23
4.3 1.2140.12 | 4.24 1.2340.08 | 9.45 | 11.49+0.38 9.2 10.1940.15
5.24 | -0.310.24 10.96 | 17.84+0.11 | 10.94 | 13.57£0.26
11.96 | 23.3740.15 | 11.96 | 22.3140.17
12.78 | 25.3940.49 | 12.73 | 25.38+0.39
Po3paxoBaHO 4acTKM HETaTUBHO o —, BaacTuBocTi (pK 9.7 — 11.49 (mabn. 4),

IO3UTHUBHO 3apsIKEHNX ot Ta
HeUTpaspHUX 9 aKTHUBHUX ILEHTPIB
HaHoCTpyKTyp LaFs i LaF3Tbh3* =B
cepenoBHIl (Pi3i0AOTIYHONO PO3YUHY B

miarrasoni pH 2,4 — 12,7 (puc. 7, a, 6).

3a pesyabTaTaMu OOCA[DKEHL B
miarmazoni pH 2.4 — 5.3 1A IOBEPXOHB
LaFs i LaF3Tb3*  pomiHyrounMu €
HedTpaabHi () uenTpu (puc. 7, a, b).
YacTKa o CHABHUX OCHOBHHUX IIE€HTPIB,
3[1aTHUX [I0 IIPOTOHYBaHHS, A 9KUX pK =
0.44 — 1.23 (mabn. 4) y nianasoni pH 2.4 -
5.3 € myzxe manoro (87.5-103 - 0.027-10-3
MoAb T! mas LaFs;, 58.21-103 — 3.35-10-3
moab T! gag LaFs:Tb3* (mabn 2, 3). B
miarrazoni pH 6 - 9.5 pomiHytouuMu €
31aTHI OO0 OENPOTOHYBaHHA (¢rf) LIEHTPH,
1110 IIPOSIBASIFOTH cAabKi KHCAOTHI

KOHIIeHTpallid ix Huspka (3.8 — 0.57 104
naa LaFs, 2.71 — 2.14.104 moab 1! maga
LaF3:Tb3* (mabn. 2, 3). Takum 4YuHOM, Yy
mianazoni pH 2,4 — 12,7 BugaBaeHi akTUBHI
[IOBEpPXHi
K  KHCAOTHI

LIEHTPH
[IpeacTaBAEHI

MOXKYTb

(La%)

OyTu

ocHoBHi (FY) mieHTpU AbBIOiCca, a TakoXK, SK
ocHOBHi 1ieHTpu Bpencrena (OH- rpymm).
Caim 3a3HauuTH, U0 OpHU 3HadeHHax pH
Bumle 10, rigpoaiTHYHa ~ aKTHUBHICTH
[IOBEPXHEBUX LIEHTPIB CUABHO IIPUTHIUEeHA.

OTpuMaHi [aHi € KOPHUCHUMHU  [AS
orTuMizarii YMOB aacopoOILifiHO1
iMMOOGiaizarii  MoaekyA  (POTOUYTAMBHX

PeYoBUH (ceHcHOiAi3aTopiB) HaA MTOBEPXHI
ATOMiHO(POPIB HA OCHOBI (PTOPUIY AQHTAHY.

Puc. 7. 3aaekHIiCTh 4YaCTKM HEUTPaAABHUX o, HETATUBHO ¢ — Ta IIO3UTHUBHO
3apAIKEeHUX [TOBEPXHEBUX aKTHBHUX LIEHTPIB HAaHOCTPYKTYp LaFs (a) i LaF3:Tb3+ (b)
B 3aaexkHOCTi Big pH.
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BHCHOBKH diziororigyHOTO PO3UnHYy MOAEKYA

CuHTE30BaHO HaHOKPHCTaAIUHI POTOUYTAUBUX pe4YoBUH
dropun AQHTaHY reKcaroHaAbHOL (cercubiaizaTopis) Ha IIOBEPXHI
CHHIOHIi, akTUBOBaHi Tepbiem. BuBueHo AroMiHOPOPIB HaA  OCHOBiI  (QPTOPULY
CTPYKTYPHI BAACTHUBOCTI, XiMidHy AAHTaHY.
aKTHUBHICTH IIOBEPXHi. HaBenmeni fmani cBiggaTe  1Ipo

BcranoBaeHno KHCAOTHO-OCHOBHY IIEPCIEKTUBHICTD [OCAiI>KEHb
IIPUPOLY IIOBEPXHEBUX AKTUBHUX HaHOIMCIIEPCHUX AIOMiHOOPIB Ha
neurpiB  HY LaFs Ta  LaFs3:Tbs*. OCHOBI dbropuny AQHTaHY IAd
Po3paxoBaHo 4YacTKuM HEraTUBHO o —, BUKOPHCTAHHS B ONTO(apMaKOAOTLii Ta
[IO3UTHUBHO ot 3aPSAIKEHUX Ta doroguHamiuHiii Tepamii. Kpim ToOTO,
HEUTpasbHUX o aKTHUBHHUX LEHTPIB y Pe3yAbTaTH [MOCAIKEHb MOXKYTb OyTH
miamasomi pH 2,4 - 12,7. BuabaeHi KOPUCHHUMHU [Ad TEXHIYHUX 3aCTOCYyBaHb,
aKTHUBHI IIEHTPH IIOBEPXHI MOXKYTbH OyTH 30KpeMa, IpHa CTBOPEHHI
npencraBaeHi kucaotrHumu (Ladt) Ta ATOMIHECLIEHTHHX AETEKTOPiB
ocHoBHuMH (F-) nmentpamu Asbtoica, a BHCOKOCHEPIETUTHOTO
TAKOX OCHOBHUMMU lieHTpaMu bpeHcrena €AEKTPOMATrHITHOTO BUIIPOMIHIOBAHHS,
(OH- ppynn), OTpI/IMaHi ILaHi e p03po6Kax q)OTO- Ta OIITOEACKTPOHHHX
KOPHUCHHMMH [OAd  onTuMizamii  yMoB TIPUAQ/IIB TOLLIO.
azncopOiritiHol iMmMoO6iaizarii 3
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$AKTOP BITPY Y IIPOCTOPOBO-YACOBI AHHAMILII BITPOBOI EPO3Ii ¥
MEXAX BOAHHCBKOI OBAACTI

B. B. MarsBiiiuyk!, H. I'. MaTBiliuyKk?

BuceimneHo aHani3z pakmopy 8impy sik UUHHUKA 8impoeoi epo3sii tpyHmie [lonices. Hatibinbwa
iHMeHCcuBHicMs 8impoeoi eposii 8 30HI Iloniccsi cnocmepizaemucst Y 8eCHSHULL § OCIHHIL nepiodu, Koau
WITBbHICMb POCAUHHUT NOKPUBY € HAULMEHUWLO NPOMSI20M POKY Ma 8i10CYMHIL CHI208UlL NOKPUS.
Yacosa OuUHAMIKA 8iMpPO8020 PEXKUMY POpMYE NEe8HI namepHU, U0 00YMOBI0E POPMYBAHHSL
8I0NOBIOHUX KIACMEPI8 MICSUI8 POKY SIK NOKA3HUKI8 UACOB80I pe2yisipHOCMi 8imMpo8020 perkumy ma
Kacmepie a0MIHICMpPaAmu8HUX PAlloHi8 SIK NOKA3HUKI8 NPOCMOpPOo80L pe2yisipHOCmi 8impoeo20
pexxumy. ParHbogecHAHUT nepiold € HaliMeHUul mMpusaium (08a micsiui), ugo 00380ase 1io2o
iHmepnpemysamu sk nepexioHuii. Taxa iHmepnpemauist NOSICHIOE 8KIIOUEHHSL 00 Ub020 Kaacmepy
3a OUHAMIUHUMU OCOONUBOCMSIMU CEPNHSL IK MAKOXK NepexioH020 nepiody 8i0 JLiMHb020 pexumy
8impig 00 OCiHHb020. Ha0nomysxKHimM 8imposuM PersKUMOM XapaKmepusyemocsi 3umosuli nepioo,
HalimMeHuwia IHMeHCUBHICMb 8impyY Cnocmepizaemsest 8 HMHbO-0CIHHIU nepiod. IlepexioHuli
PAHHBOBECHSIHULL Nepiod XapaKmepu3yembest NPOMINHUM PIBHEM 8IMpPo8020 HABAHMAIKEHHSL, ale
Hallbinbuwior 8apiabeibHiCmio NOKA3ZHUKI8, UL0 MAKOXK NiOKpecioe nepexioHull xapaKmep yb0zo
uacoeozo emany 8 poui. Bcmanoenero, uwo maKcumanibHe 3HaUeHHs. paKxmopy 8impy OJsl Yux
paltioHie cnocmepizaemucsi 83UMKY ma cmaHosume 3,57 m3 ¢35, a MiHIMATbHe cnocmepieaembsbest Y
cepnui ma cmarosumse 2,3 3,57 m3 ¢3. LlenmpanvHi ma cxioHi pationu (Manesuuybkuil, Kogenvcorkuii
ma PoxxuweHrcovruil) popmyromes marxorK 0OHOPIOHY NiO30HY, 0CObAUBICMb KOOI NoAsl2ae Y MoMmy, U0
mpueanicme CUNbHUX 8IMpPI8 Y 3UMOBULL nepiod 0euo MeHULA NOPIBHSHO 3 NIBHIUHO-30XIOHUMU
pationamu. Haiibinbue 8impoge HaABAHMAIKEHHSL CnOCMepieaemsbCst Y 3UMO8L Micsiyi, a HallmeHue —
Yy KiHul 1ima. Y eeozpagiuHomy acnexmi HalibLibulo020 8impo8o20 HABAHMAIKEHHSL 3A3HA0Mb
NIBHIUHO-3aXIOHI Ma NiBOEHHO-CXIOHI patioHu obaiacmi. Y uacogomy acnekmi MOXKHA eU0LIUmMuU mpu
Nocai008HUX Neplodu: 3UMOBULL, PAHHbOBECHSIHUL MA JUMHbO-OCIHHIU.

Knrouoei cnoea: gpaxmop eimpy, 8impoea eposisi, 0eepadauyis IpyHmis, OUHAMIKA 8ImpY, NAMepH,
KaacmepHuil aHais.
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WIND FACTOR IN SPATIAL AND TEMPORAL DYNAMICS OF WIND EROSION
WITHIN VOLYN REGION

B. V. Matviychuk, N. G. Matviychuk

The analysis of the wind factor as a factor of wind erosion of Polissia soils is highlighted. The
highest intensity of wind erosion in the Polissya zone is observed in the spring and autumn periods,
when the density of vegetation cover is the lowest during the year and there is no snow cover. The
temporal dynamics of the wind regime forms certain patterns, which determines the formation of the
corresponding clusters of months of the year as indicators of the temporal regularity of the wind
regime and clusters of administrative districts as indicators of the spatial regularity of the wind
regime. The early spring period is the least long (two months), which allows it to be interpreted as
transitional. This interpretation explains the inclusion in this cluster by the dynamic features of
August as also the transition period from the summer wind regime to the autumn one. The winter
period is characterized by an extremely strong wind regime, the lowest wind intensity is observed in
the summer-autumn period. The transitional early spring period is characterized by an intermediate
level of wind load, but the greatest variability of indicators, which also emphasizes the transitional
nature of this time stage of the year. It was established that the maximum value of the wind factor
for these areas is observed in winter and is 3,57 m3 s73, and the minimum is observed in August
and is 2,3 3,57 m3 s75. The central and eastern regions (Manevytskyi, Kovelskyi and
Rozhishchenskyi) also form a homogeneous subzone, the peculiarity of which is that the duration of
strong winds in the winter period is somewhat shorter compared to the northwestern regions. The
highest wind load is observed in the winter months, and the lowest at the end of summer.
Geographically, the north-western and south-eastern regions of the region experience the greatest
wind load. In terms of time, three consecutive periods can be distinguished: winter, early spring,
and summer-autumn.

Key words: wind factor, wind erosion, soil degradation, wind dynamics, pattern, cluster analysis.

Beryn IIepEBasKHO 3 I'PYHTIB BUCOKOI IIPUPOAHOI

Tunmamu perpagamii IpyHTIB € poxtodocti. 3a gaHumMu  I[HcTHUTYTY
epo3isd, OIyCTeAIOBaHHs, 30iABIIIEHHS I'pyHTO3HaBCcTBa Ta arpoximii YAAH,
KHUCAOTHOCTI Ta 3acoaeHHd. [lerpapmaitis YOPHO3E€MH, 30CEPEKEHi IMepPeBakKHO ¥
IPYHTIB — TIOTipILIEHHS BAACTHUBOCTEU 3oHax Aicocrerry Ta Crelly, CKAamaioTh
IPYHTIB, 3yMOBA€HE 3MiHOIO  YMOB IIOHAJ[ TTIOAOBHUHY CiAbCHKOTOCIIOAAPCHKHX
I'PYHTOYTBOPE€HHH BHACAIIOK yriok Kpainum, y ToMy 4ucai 68% ii opHHX
rOCIIOIapChKOI MiIABHOCTI AIOAMHU abo zemeab (MenBeznes, 2001).
OPUPOOHUX IIPOIIECIiB, CTUMYABOBAHUX Haiibiabmia IHT€HCHUBHICTH
Li€I0 iIABHICTIO, II0 CYHPOBOIKYETHCH BiTpoBoi epo3ii B  30Hi [loaicca
BTPATOI0 IPYHTaMHU IIPOAYKTUBHUX Ta CIIOCTEPIra€eTbCd y BECHSHUM 1 OCIHHIN
€KOAOTTYHUX PYHKITIH. OcHOBHHMHU nepiogy, KOAM IIiABHICTH POCAHHHOIO
BUaMHU Oerpajalii I'pyHTIiB € BogHa Ta IIOKPUBY € HaWMEHIIIOI0 ITPOTSTOM POKY
BiTpoBa epo3ii, IO HOPU3BOAATH [0 Ta BiACYTHi# cHiroBu# mokpusn. [ledimut
BTpaTu Ha#pogrodimoro miapy (Bienes, OoIa[iB i IepecHXaHHsS BEPXHBOTO ILIapy
2016); OIIyCTE€AIOBaHH4, 3aCOA€HH4, I'PYHTY € dakTOpOoM PHU3UKY
ocoAaOHIIOBaHHY, HiakucaeHHa (De Boer, inTeHcudikaiii nedadarii (Su, 2004).
2001), minayxyBauHs. lli mecTpyKTHBHI BaxkauBuMu = 3axomamMu  60poTEOH 3
ABUIIA MOTiPIIYIOTh (PI3UYHI BAACTUBOCTI BiTPOBOIO €PO3i€I0 € 3aAiCHEHHS ITiaHUX
I'PYHTIB Ta HPHU3BOAATH A0 PyHHYBaHHH 3eMeAb Ha IiABUIIEHHX  E€AEMEHTax
CcTPyKTypH, yuriabHeHHsa (Celik, 2010), peapedy, camiHHA II0 MeXi IIOAIB
3allAMBaHHA IIOBEPXHi, KipKOyTBOPEHHS; AICOCMYT [IASl 3MEHIIEHHS IIIBUIKOCTI
3HUKEHHS  (PIABTPYBaAbHOI  34aTHOCTI BiTpY (Moabuax, 2010). Lo
(Ding, 2017); Brpara MaKpo- Ta OpraHi3alliiHO-rOCIIOAAPCHKUX 3aXOMiB 3
MIKpPOEAEMEHTIB, HECIPHUATAUBI 3MiHH OXOPOHU IPYHTIB Bixg nedpasrii
KIABKOCTI, BUJ0OBOTO CKAQy Ta BimHOCATBECH HAaCTYIIHi:
aKTHBHOCTI MIiKpOOpraHi3MiB, 3HHUKEHHI nudepeHilifioBaHe BUKOPUCTAHHS 3€MEAD
O6ydepnoi emuocti (Baldock, 1992). 3aA€KHO Bif IIPUPOTHUX YMOB,
BemearHUN (PoHA YKpaiHM CKAQAETHCH pallioHaAbHE  PO3MIIlIEHHd  3€MEABHHX
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yrigb pisHOro mpusHadeHHd (Posthumus,

20195), OIITHMi3allisa CTPYKTYpPH
CilABCBHKOTOCIIOAPCHKHUX yTiab,
pauioHaabHE po3MilieHHs ciBo3MiH
Pi3HUX TUIIIB, oprasizaiiis
I'PYHTO3aXHUCHHUX ciBo3MiH, HayKOBO
OOrpyHTOBaHE PO3MIIIIEHHd TIIOAIB Ta

poboynx MiAFTHOK, AiCOMeAiopaTUBHI Ta
iHIIi 3axoM, HAYKOBO OOIPYHTOBAHHM
mim0ip CiABCHKOTOCIIOAAPCBKHUX KYABTYD,

oOMezKeHHS B CTyIIeHi
CiABCBHKOTIOCIIOAPCHKOTO OCBO€EHHS
TepuTopii, KOHcepBallis 3€MEAD

(MenBenen, 2001).
MaTepiaa Ta MeTOOH
JlocAaiazKeHHsS IPOBOAUAN BIIPOAOBXK
2020-2021 pp. [adg oLiHKH BTpaT I'PYHTY
BHACAIIOK BiTpOBOi1 epo3sii
BUKOpHUCTOBYyBaau Moaeab RWEQ. RWEQ

BKAIOUae KoedimieHT moromu  (WF),
KoedirieHT rpyHTOBOI Kipku (SCF),
KoeditieHT uyTAuBOCcTi no eposii (EF),
HIOPCTKICTH (K) Ta daxkTop
POCAVMHHOCTI/ 3aAHIIKIB

CIABCBKOTOCIIOIAPCBKUX  KYABTYp  Ha

noBepxHi I'pyHTy (COG), mapamMerp Hoad
OASI OLIIHKHM PO3Mipy Ta opieHTalii Imoad
Ta INBUAKICTH BITPY, SKa 3aA€XKUTH Bif
cxuAy Ta BuUcOoTH maropbiB (Youssef,
2012). Ila moneab 6a3yeThbCs Ha IIOABOBHUX
Ta AabopaTopHUX AocAimkeHHax (Saleh,
1999). 4k i y 6iabmrocti Momeaedt epoasii
BiTpy, BiT€p Biirpae KAIOYOBY pPOAbL B
SKOCTI OCHOBHOI pylIIi¥iHOI cuam Iriei
Momeai. Moaeab OLiHIOE KiABKICTB IIOTOKY
ocaniB (Q (Z) y kr m'l) 3a BU3HA4YEHI
Iepiogu Ha OCHOBI omHOMOMIi, 0 BUCOTHU
2 M Ha BiacraHi BiTpy (Z B M) Oadg
KOHKPETHOI [MOBXKWHH II0Ad Ha OCHOBI
Bimomocrte# Ipo piBHOBary MiXK
€pPO3MBHICTIO BITPy Ta €pO3UBHICTIO
rpyary (Youssef, 2012).

PesyAbTaTH Ta OGrOBOpPEHHS

[Tporarom POKY 3Ha4YeHHS
dakTOpy BITPY € HaAHOIABIIIMM B3HMKY, a
HaWMeHINIUM — BAITKY (y cepnHi). Takoxk
CIIOCTEpPIraeTbCd  3aKOHOMipHa  3MiHa
IIPOCTOPOBUX ITAaTEPHIB IIHOTO ITOKA3HUKY
OpOTAroM PpoKy (puc. 1). Y ciuni
HalfbiAbllle 3HAYEHHSI IIBOT'O IIOKa3HUKY
XapakTepHe [OAad CXOOy Ta 3axomy
BoauncbpKOiI o6aacTi, a Ha¥iMeHIIlE — OAS
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HiBHIiYHOTO cxoay. Y AIOTOMY 30HA
MiHIMyMy (akKToOpy BITPY 3MIILyeETbCI Yy
HIBAEHHUM cXim obaacrti, a 3arasbpHa
IIpOCTOpOBa KapTHuHAa po3noaiay
IIOKa3HUKA 3aAUIIAETbCSI HE3MIHHOIO. Y
OepesHi TepUTOPis obaacTi
po3momiageTbcd Ha 00AACTb BHCOKHUX
3Ha4YeHb daxkTopy BIiTpY, gaKa
OopieHTOBaHa y HaIPSMKYy 3 IIiBAEHHOIO
CXO4y Ha IMiBHIYHUU 3axim Ta obaacTaMu
3MEHIIIEHOTO BITPOBOI'O HaBaHTaXXKEHHH
Ha I[iBHiYHOMY CXOAi Ta MiBIECHHOMY
3axomi. Y KBiTHI 30HM 3 HaWMEHIIUM
piBHEM BiTpOBOrO HaBaHTaXXEHHSI
MIOEAHYIOTBCS i TaKUM YHHOM o00AacTi 3
HaUOiABIITIM piBHEM BITPOBOTO
HaBaHTaXKEHHS CTalOTh PO3MiIABHUMH Ha
HiBAEHHOMY CXO/i Ta MiBHIYHOMY 3aXOIi.
Y TpaBHI Ta 4YepBHi 00AacTi 3 BUCOKUM
3HAYEHHSIM BITPOBOTO daxTopy
HOENHYIOTECH Ha MiBHOYI , BiANOBIAHO,
YTBOPIOIOTh Ha IIIBHOYI 30HY 3HAYHHX
BiTPOBHX HaBaHTaXK€Hb. Y AWUIIHI, CEPIIHIi
Ta BEPECHI 30HA BHCOKHX BITPOBHUX

HaBaHTaXKE€Hb 30cepeaKeHa Ha
HiBHIYHOMY 3axomi obaacti. Y XOBTHI
HaUOiABIITHH piBeHB BiTpOBOTO

HaBaHTaXKEHHSI BCTAHOBAEHUHN [AS CXOY
obaacti. Y aAucromani Ta TpyAHi 3HOBY
BiJHOBAIOETBCH KOHQIrypailia BiTpiB 3a
gaKoi HauOiABIIUY piBeHb (PAKTOPy BIiTPY
€ XapaKTEepHIM OAsl IIiBHIYHOIO CXOAY Ta
HiBAEHHOTO 3aX0My.

YacoBa IuHaMiKa BiTpOBOTO
pexxuMy OpMy€e IIEBHi IIaTepHH, III0
o0yMOBAIOE (POPMyBaHHS BiAIIOBiIAHUX
KAQCTEPIB MICHIIB POKY $K IIOKa3HUKIB
4acoBOi PETYATIPHOCT BiTPOBOIO PEXKUMY
(puc. 2) Ta KaacTepiB aaMiHiCTpPaATHBHUX
palioHIiB SK MOKa3HUKIB IIPOCTOPOBOI
PEeTryAsIpHOCTI BiTpOBOTO pexxuMy (puc. 3).

Y ~dacoBoMy acHeKTi MOKHa
BUIIAUTH TpPU IIOCAIIOBHUX Mepioau:
3UMOBHH, pPaHHBLOBECHSHHUN Ta AiTHBO-
ociHHi#i. PaHHBOBECHSHHI 1epiox €
HalMeHII TPHUBaAUM (ABa Micdlli), II0
[O03BOAGE  MOro iHTepHpeTyBaTH  SK
HnepexigHUH. Taka iHTepIpeTallis
IIOSICHIOE BKAIOYEHHS [0 IIBOTO KAACTEPy
3a JUHAMIYHUMH OCOOAMBOCTSIMH CEPIIHS
dJK TaKOXK IIepexifiHoTo mepiomy Bixg
AITHBOTO PEXKUMY BiTPiB 40 OCIHHBOTO.
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Puc. 1. IIpocTopoBe BapitoBaHHS (pakTopy BiTpy (M3 ¢3) y Mexkax BoamHCHKOI 06aacti mo
Micanax poky (I, ..., XII — micdari poky)
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Puc. 2. KaacTepHuii aHaai3 MicgaIiB poKy 3a ITOKa3HHUKaMH (pakTopy BiTPYy (A) Ta cepenHe
¥ cTaHOapTHE BiAXUACHHS (PAKTOPY BITPY 3a BiAnoBigHUMH KaacTepamu (B). MeToxn
Bapna, nucrannida [lipcona. Kaacrepu: 1 -1, II, XII, 2 — III, IV, VIII, 3 -V, VI, VII, IX, X, XI

HanmoTy>kHiM BITPOBHUM PEKUMOM KpUTepieM MOAiOHOCTI BITPOBOrO PEeKUMY
XapaKTepU3yeTbCsl  3UMOBHUH  Ilepiof, IPEeACTaBAIIOTD cximHi paiioHHn
HaWMeHIIIa IHT€HCHUBHICTD BiTpY BoamHCcBKOi 00aacti obaacti: Hlanbkwi,
CIIOCTEPIraeThCHd B AITHBO-OCIHHIT mepion. ArobomMabcbKHuH, Boronumup-BoAnHCHEKMH
[lepexinHuit paHHBOBECHAHUU IIepiof Ta IBaHW4iBCcEKUM patioHu. [yke GAN3bKi
XapaKTEPU3YETbCSI IIPOMIKHUM pPiBHEM OO0 BKa3aHUX paloHIB 3a BITPOBUM
BiTpPOBOTO HaBaHTaXKEHHSI, aae pPexXuMOM € ILeHTpaAbHi Ta MHiBIEHHI
HaUObiABIIIOI0 BapiabeABHICTIO patioHu obaacri: Typi#icbkui,
[IOKA3HUKIB, II0 TaKOX MiJKPECAIOE NOKaYMHCBKHH  Ta FopoxiBchKUH.
MepeximfHUuH XapakTep IbOTO YacOBOIO Baacue, Bkaszaui Tepurtopii ¢opmMmyloThb
eTarry B polli. 'omMoreHHe yTBOpeHHS 3a ONWH My3Ke OMHOPIMHUH KAacTep.

TopoxiBcbkwmit 1
JlokauynHCHKHIA .
Typiiickmii 1
IBaHNYIBCHKHIT
JIroGoMITbChK1I
Bonoaumup-BonuHcbkuii
[ampkmit

Kawminp-Kammpcebkuii :l
Jro0emiBchKHiA
KiBepiiBchkuii :|
JIyupkuit

Kosenbchkuii i 1
Poxwurencpkuit 1-'_ .
ManeBUIbKUIA .
PaTHiBCHKHI :l 1
CTrapoBHKIBCHKHUH 1

0.00 0.02 0.04

Puc. 3. KaacTepHUil aHaai3 agMiHICTpaTHBHUX PafiOHIB 3a IIOKa3HUKAMHU (PAKTOPY BIiTPY.
Meron Bappaa, nucranmia I[Tipcona

IliBaiyni Kawmine-Kamupcekuit Ta BimpisHdeTbCcd Bim ycix iHmMx. Yk
ArobemiBcbKUil pafioHH (POPMYIOTH IyzKe BimMidaasoch paHimie, 30Ha Ha I[IiBHOYI
crieupiyHUE KaacTep, SKUH CyTTEBO Biopi3HAeThCA Bi CyCiOHIX DiBHIYHO-
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3axXiIHUX Ta CXiOHUX TEPUTOPiH 3HAYHO
MEHIIIMM  BITPOBUM  HaBaHTaXKEHHSIM.
[Toxi6HUM BiTpOoBUM pexxuMoM
XapaKTepPU3YyIOTbCI aaMiHiCTpaTHUBHI
pationn, gKi QOPMYyIOTh OIHOPIMHUN
KAacCTep, po3MilleHu y Mexkax obaacTi 3
HiBAEHHOTO CXOAy Ha IIiBHIYHUM 3axim.

craHoButhb 2,3 3,57 M3 c3. lleHTpasbHi
Ta cxXigHi patioHn BoaumHcBKOi obaacTi
(ManeBUIIBKUH, KoBeabcbkuit Ta
PoxuiieHcbKkui) dopMyIOTH TaKOXK
ONHOPIAHY MiA30HY, OCOOAMBICTH IKOi
IIOAFTA€E Yy TOMY, IO TPHUBAAICTb CUABHHX
BiTpiB y 3UMOBUN Iepion AeIo MeHIa

Ile 30Ha  II€pEBaxKHOI0 BiTpOBOTO IIOPiBHAHO 3 [iBHIYHO-3aXiTHUMH
HaBaHTaxKeHHd. Llga ogHOpimHa 30Ha patioHaMmu. [liBnenHo-CcxXimui  patioHU
po3mamaeTbCcd Ha IIA30HH, OCOOAUBICTH (Ayupkuit, KiBepiriBcekuii)
SIKUX IIOAGTA€E y YacOBOMY pPO3MeZKOBaHi BiApi3HAIOTHCS HaWBULITUM piBHeM
nepiomin MaKCHUMaABHOI'O BiTpOBOTO BiTPOBOTO HaBaHTaXKEHHdA Ha II0YaTKy
HaBaHTa>KEHHs. e IMiBHIYHO-CXIIH1 3UMU.
pationu PatHiBCchKHI Ta 3arasom HatlibiabIe BiTpOBE
CrapoBUXKiBCHKHH patioHU. HaBaHTaXKEHHsI CIIOCTePiracThCd ¥ 3UMOBI
BHCHOBKH Micdlli, a Ha¥iMeHIlle — y KIiHII aita. Y

MakcuMaabHe 3Ha4YeHHS QaKTopy
BiTpy IAS IIMX paloHIB CIIOCTEpiraeThCcd
B3UMKy Ta CTaHOBUTHL 3,57 M3 c3, a
MiHiMaABbHE CIIOCTEpPIraeThCd y CEPIIHiI Ta

reorpadiyHOMy AacHeKTi HaMiOiABIIOro
BITPOBOI'O  HaBaHTAaXXEHHS  3a3HAlOThb
IIiBHIYHO-3axXiHI Ta  MiBAEeHHO-CXIiIHI
pationn BoanHCBEKOI 06AACTi.
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AHAAI3 ICHYIOYHUX EHEPTETHYHHX YCTAHOBOK AS
YABTPA®IOAETOBOI'O 3HE3APAXKEHHS PELITUPKYASILIIHHOI'O
IIOXXHUBHOI'O PO3YHHY B CHCTEMAX ABTOMATHYHOTI'O I'IlAPOIIOHHOT'O
IIOAHBY CIABCBKOT'OCIIOAAPCBKHX KYABTYP Y CEPEJOBHIIII
3AXHIIEHOI'O I'PYHTY

A.T. CaBuenkol!, C. B. Mimenko?, B. M. CaBueHko3

BupiwanbHum 015 po3g’si3aHHs npobaem i3 3abeszneueHHst npooososbuol besneku 8 YKpaiHi 3
00HOUACHUM 30eperxeHHAM Ma 8IOHOBNEHHAM eKOoJ02ii HOBKOJAUULHBOZ0 cepedosuLa Mae cmamu
IHMeHCUBHUU Memoo 8e0eHHSsl 20Cn00apr8aHHs, mobmo opieHmauyis cyb’ekmamu 20cno0apro8aHHs
8/1acHOl Oisi/lbHOCMI HA THHOBAUIUHUI MUN po38UMKY, AKMUBHE 8UKOPUCMAHHS HAYKO80-MEeXHIUHUX
PO3pobOK Mma 8NPOBAOIEHHS. CYUACHUX AZPOIHHOBAUIL. Y c8010 uepay SIKICHI ma KiIbKICHI NOKASHUKU
NPoOYKUil POCAUHHUYMBA 3AXUULEHO20 TPYHMY 3ANeIKAMb 810 MEXHIUH020 CMAHY MEeXHOJ102IUH020
001a0HAHHSL.

Y pobomi HagedeHO pe3yibmamu 00CNIOIKEHHS MA AHAI3 ICHYIOUUX eHepeemuuHUX YCMAaHO80K O/is
YAbmpagionemosozo 3He3aApAIKEHHS PEUUPKYNAUITIHO20 NOIKUBHO20 POSUUHY 8 CUCEeMAX
a8mMoMamuuHo20 2i0pONOHHO20 NOSUBY CLILCHK020CN00APCbKUX KYJAbMmYyp 8 cepedosuiyl 30.XUULEH020
tpyHmy. Takxork 3’sicys8arHs 8NIUSY Npouecie Pitbmpauii ma 3He3apPaKeHHs NOAUSHO20 POIUUHY HA
HAsIBHICMb MIKPOOP2AHIZMI8 NPU NOBMOPHOMY BUKOPUCMAHHL PO3UUHY 8 cucmemax 2i0pOnoOHH020
asmomamu3oeaHoz0 noausy pocaur. Hagedero HeobxioHy 003y onpomiHeHHst Ot 90%
3HEe3apPaIKeHHS PeyUPKYAAUILH020 pO3UUHY 810 pidHUX baxmepiii, 8ipycie ma cnop spubkie ma
3anexxHicmb baKxmepuyoHoi echekmugHocmi 810 008IKUHU C8IMI08UX X8UNb. Y D-npomeHi
0dosxkuHoto 8i0 200 0o 280 Hm (YP-C dianaszoH) maromsb Hallbinbul supaxceHull baxmepuyyuoHuil
epexm. [locnioxmeHHs 8 yill obnacmi noKa3aiu, U0 ONMUMATILHOO OJLSL ONPOMIHEHHSL € O08HKUHA
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xeuni 253,7 Hm. B pe3ynbmami maKozo ONpoMiHEeHHL MIKPOOP2AHIZMU 2UHYMb abo empauarome
30amHicmb 00 8i0meopeHHsL. [[08e0eHO, U0 KAACUUHA CXeMA KOMNOHOBKU eHep2emuuHUX
YCmaHoeoK 0151 Yibmpaghionnemogozo 3He30PAIKEHHS PEeUUPKYIAYIUHO20 POUUHY €
ManoepexmueHor, adxKe 80HA He No30assie peUUPKYNAYIUHUT pO3UUH MYMHOCMI MA HASLBHOCMI
3aniza i He 2apaHmye sucoruil KK/[ yemaHog8ok 0 ysnempagpiosnemogozo 3He3apaxeHHs. B pobomi
8i00bparkeHUll Memod KapbOHAMHO20 0CAOIKEHHSL IOHI8 Memaslis, uo 6asyemscst HaA YmeopeHHI
HEepO3UUHHUX CNOAYK MemaJig 8 pesyibmami 00pobKku 800H020 po3uuUHY KapboHamamu uu
2idpokapborHamamu AYsKHUX memanis. Ilepcnekmuegor nodanbuiux 00Cii0XeHb € po3pobkra
Mmemoodie ma 3acobie YOOCKOHANeHHS. pobomu eHepzemuuHUX YCMAHO80K O/l Ybmpaghioniemogozo
3He3aparKeHHs. PeUUPKYNAYUITLH020 NOIKUBHO20 POSUUHY NPU BUPOULYBAHHI NPOOYKUIL pOCTUHHULMEA
3axXuuieHozo tpyHmy.

Knrouoei cnoea: eHepzemuuHi YyCmaHo8KU, Yibmpagpiosemose 3He3aAparKeHHsl, PeUUPKYAAUIUHUT
NOXKUBHUTL pO3UUH, NPOOYKUIsl POCAUHHUYMBA 3AXUULEH020 TPYHMY, 2I0PONOHHULL NOAUS.

ANALYSIS OF EXISTING ENERGY INSTALLATIONS FOR ULTRAVIOLET
DISINFECTION OF RECIRCULATING NUTRIENT SOLUTION IN SYSTEMS OF
CROPS AUTOMATIC HYDROPONIC IRRIGATION IN PROTECTED GROUND

L. G. Savchenko, S. V. Minenko, V. M. Savchenko

Decisive for solving food security problems in Ukraine while preserving and restoring the ecology of
the environment should be an intensive method of management, i.e. the orientation of economic
entities of their own activities on the innovative type of development, active use of scientific and
technical developments and implementation of modern agricultural innovations. In its turn, the

qualitative and quantitative indicators of crop production of protected soil depend on the technical
condition of technological equipment.

The purpose of the work is research and analysis of existing power plants for ultraviolet disinfection
of recirculating nutrient solution in systems of automatic hydroponic irrigation of crops in a protected
soil, as well as elucidation of the impact of filtration and disinfection of nutrient solution on the
presence of microorganisms when reusing plants in systems. The paper investigates the ways to
improve the operation of power plants for ultraviolet disinfection of recirculating nutrient solution in
the cultivation of crop products of protected soil. It provides the value of the required radiation dose
for 90% disinfection of the recirculation solution from various bacteria, viruses and fungal spores
and the dependence of bactericidal efficiency on the wavelength of light. Ultraviolet rays with a
length from 200 to 280 nm (UV-C range) have the most pronounced bactericidal effect. Research in
this area has shown that the optimal wavelength for irradiation is 253.7 nm. As a result of such
irradiation, microorganisms die or lose their ability to reproduce. It has been proven that the
classical layout scheme of power plants for ultraviolet disinfection of the recirculation solution is
inefficient, because it does not rid the recirculation solution of turbidity and the presence of iron and
does not guarantee high efficiency of the ultraviolet disinfection plants. The paper describes the
method of carbonate precipitation of metal ions, which is based on the formation of insoluble metal
compounds as a result of treatment of an aqueous solution with carbonates or bicarbonates of alkali
metals. Prospects for further research are the development of methods and tools to improve the
operation of power plants for ultraviolet disinfection of recirculating nutrient solution in the
cultivation of crop products of protected soil.

Key words: power plants, UV-disinfection, recirculating nutrient solution, plant products of
protected soil, hydroponic watering.

Bcryn BiIHOBAEHHSIM €KOAOTii HaBKOAUITHHOTO

Y poborax psay BuYeHHX (AKOOUYK, CepeloBHUIIlA Ma€ CTaTU IHTEHCUBHUH
2020; T'ymennuti, 2014; Kozup, 2006) MEeTO/I BEEHHSI TOCIOAaplOBaHHs, TOOTO
3a3HA4Ya€TbCs, 1110 BUPIIIAABHUM [Ad opieHTAallisl Cy0’€KTaMH TOCIIOapPIOBAHHSI
pPoO3B’si3aHHS TpobAaeM i3 3abe3nmedeHHS BAACHOI JiIABHOCTI Ha iHHOBaIlifHUU TUI
IIPOAOBOABYOi Oe3rmeKu B YKpaiHi i3 PO3BUTKY, aKTHBHE BHUKOPHCTAHHS
OHOYACHUM 30epeKEeHHIM Ta HAYKOBO-TEXHIYHUX pPo3poboK Ta
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BIIPOBA/I3KEHHS CYyJYaCHUX arpoiHHOBAIliH.
[Ipr npOMy, €K 3a3HAa4€HO B PoOOTI
9kobuyk, CaBuenko (2020), gkicui Ta
KIABKICHI IIOKa3HUKHU IPOaYKITii
POCAMHHHUIITBA 3axXUIIIEHOTO I'PYHTY
3aAexkarThb Bixg TEXHIYHOTO cTaHy
TEeXHOAOTIYHOTO 0o0AamHaHHS. B poborax
(Botiiko, CaBueHKO, Kpor, 2016;
CaBuenko, Kpor, 2013) posraguyrto
BIIAUB KyABTUBAILliIHHUX CHOpPyZA Ta
TEXHOAOTIYHHX CHCTEM Ha IapaMeTpH
MIKpOKAiMaTy, $SIK OCHOBHOTO YHHHHKA
BUIIE3a3HAYEHUX IIOKA3HUKIB, a TaKOXK
nmpobaeMu 3abe3redyeHHs HaIiHHOCTI Ta

JIOBTOBIYHOCTI TEXHOAOTIYHOTO
obramHaHHA opu BUPOILyBaHHI
OPOAYKIii  3axXUIEHOTO IPYHTY, SK
HeBix' eMHOI CKAQJIOBOI CUCTEMHU
3a0e3redyeHHsT ITPOJAOBOABYOi  Oe3reru

Ykpainu (Akob4uyk, CaBuenko, 2020).
MeToro pPoOOOTH € aHaai3 iCHYIOYHX

€HEePTreTUYHUX yCTaHOBOK JavX:
yAbTpadioreToBOTO 3He3apaKeHHS
PELUPKYALIIIHHOTO IOXXUBHOIO PO3YUHY
B cucremMax aBTOMAaTHUYIHOTO
TiAPOIIOHHOTO IIOAUBY
CIABCBKOTOCTIOJaPCHKUX KYABTYD y

CEpPENOBHIL 3aXHUIIEHOIO I'PYHTY.

Marepiaa i meTOoOH

OG’ekT  mocCAimKe€Hb —  SKICTh
PELUPKYALIIIHHOTO MHOXKHUBHOIO PO3YHHY
B cucreMax aBTOMATHUYHOTO
TiAPOIIOHHOTO IIOAUBY. BucsiTaeHi
pe3yAbTaTH HAYKOBUX pPOOIT CAyryBaAHn
MarepiaaaMu  OOCAiKeHHs.  Meronom
JOCAII3KEeHHS bibaiorpadpiuHmiA,
aHaAITUYHUHN.

PesyapTaTH

Beanka KiABKiCTH HNiANIPUEMCTB, 9Ki
CIIeliaAi3yI0ThCs Ha BUPOIIyBaHHi
HPOAYKITIT 3aXUILEHOTO IPYHTY,
IIOYMHAIOTh BHUKOPHCTOBYBATH CHCTEMU
PEeLMpPKYyAdIlii ApeHaxkHOTro po3uunHy. lle
[I0OB'SI3aHO 3 €KOAOTIYHHMH BHMOTaMH,
dKi OOMEXYIOTh CKHUIAHHHA [IPEHaXKy B
HaBKOAHUIIIHE IIPUPOJAHE CEPENOBHIIE, a
TAKOX 3 MOZKAMUBICTIO 3a0LIa/I3KEHHS
Boau Ta noopus. [IpoBeneHi HOCAIIKEHHS
(Paludan, 1982; Tomlinson, Faithull,
1984; Berkelmann, Wohanka, Wolf,
1994) mokas3yioTh, IO HPU IIOBTOPHOMY
BUKOPHUCTaHHI OpeHa>KHUX BOJ IiCTOTHO
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3pocTae pPU3UK IepeHeCeHHS 30yIHHUKIB
xBopo6. II[06 BUKAIOYUTH MOIKAUBICTH
IIOIINPEHHS IaTOTE€HHUX
MIKpOOpraHi3MiB BOIOIO B  IIPOLIECi
penupkyaditii, ii moTpibHO cTepuAizyBaTu
repen IIOBTOPHHM BHKOPHCTAHHAM. B
JTaHuM gac B TEeIAUYHIH raaysi
BUKOPUCTOBYIOTH TPH OCHOBHUX BHIU
ne3iHgeKIii: TepMidHAa 06pobKa,
yAabTpadioseToBe OIIPOMiHEHHS i
030HYBaHHHA. HalibiAbIl IIOIIMPEHHUM B
raAy3i pPOCAMHHUIITBA 3aXUIIIEHOIO I'PYHTY
€ BUA MOe3iH(QEeKIii PernrupKyAdIifHOTo
IIO3KUBHOT'O PO3YUHY Ha OCHOBI
yABTPadioAeTOBOTO OIIPOMiHEHHS.

Y®-nnpomeHi poBxkuHOIO Big 200 mo
280 uM (YP-C pmiana3oH) MaloTbhb
HaMUOIABII BUpaKeHUH OaKTepUIIUIHUN
edert. [docaimkeHHS B Il obaacti
IIOKa3aAd, II0  OITUMAABHOIO  [OAd
OIIPOMIHEHHS € AOBXKHMHa XBHAlL 253,7 HM
(Pyrusa, 2011). Y pesyabraTi Takoro
OIIPOMiHEHHSI MIKpPOOpPraHi3Mu TI'HHYTb
abo BTpavyaloTh 31aTHICTH 10
BiATBOpPEHHS. leTaAbHO 103U
OIIPOMiHEHHH, HeoOXiaHi OAS
3HE3apazKEHHSI [OPEHa’KHOTO PO34YUHY,
BimoOpaskeHHi B poboti Pymia B. T.
(Pymisz, 2011). Pesromyioyn MOKHa
cKasaTi, 110 JavX: CTBOPEHHH
HOPMAaAbHOTO iH(eKIiHOTO dony
[OCTaTHS no3a OIIPOMiHEHHH B
150 mIx/cM2, a A OBHOI ae3iHQeKITii
BOIH, BKAIOYAIOYU BipycH,
PEeKOMEHAyeThbCS 11034, piBHaA
250 Mm/Ix/cMm2.

3aneskHIiCTh OakTepUITUIHOI
e(PEKTUBHOCTI BiZl JOBXWHU CBITAOBHUX
XBUAB IIPEZICTaBA€HA HAa PUCYHKY 1.

Ha ocHOBi ekcriepTHOI OLIIHKY I'PyIH
daxiBIIiB IPOBIAHUX TETIAMYHUX
KoMOiHaTiB YKpaiHu OyA0O BCTaHOBAEHO,
1110 AKICTB yABTpPadioreToBOTO
3HE3apaKEHHS  [ApPeHaXy  II03KUBHOTIO
PO3YHHY 3aA€XKHThb Big #Horo ¢i3uKo-

daKa

xXiMidyHOTO CKaanmy. A caMe BEAUKHH
BIIAUB Ha SKICHI IIOKa3HUKHU pobOTH
€HEePTreTUYHUX yCTaHOBOK JavX:
yAbTpadioreToBOTO 3He3apaKeHHs
Bimirpae IIPO30PIiCTh OPEeHasKHOTO
pO34uHYy.
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Puc. 1. 3aaexHicTh 0akTepUIIMAHOI €(DEKTUBHOCTI BiJ] IOBXXKUHU CBiITAOBHUX XBHAB
(PamoBenuynk, PagoBernuuk, 2018)

BuBueHO 3MiHU pPi3HHUX HapaMeTpiB
BOAY, IO BigOyBaroOTbCsI B pe3yAbTaTi
diAbTpyBaHHS, BIIAWB pPi3HUX (PaKTOPiB
Ha e(QEeKTUBHICTh IIPOILIECY BUIAAEHHS
ioHiB 3aaiza. [Ipu 1IbOMY IOAS DOCSATHEHHS
HeOoOXiTHUX PiBHIiB BMICTy i0HIB 3aai3a, B
TOMY YHCAI 1 y [OpeHaxi I0KUBHOTO
PO3YUHY [AS POCAWH, BUKOPHCTOBYETBHCH
BEAMKA KIABKICTh METOIIB 3HE3aAi3HEHHS,
dKi MOXKHAa PO3IIAUTH Ha OCHOBHI YOTHUPHU
TPYIIN: Oe3peareHTHi, peareHTHi,
KaTioHoOOMiHHI Ta OioximiuHi (OpaOB Ta
iH., 2013). Ha#biapIlioro IONIMpPEHHS B
raay3i HapoJHOIO TroOCHOAapCTBa HaOyAU

Oe3peareHTHi Ta peareHTHi METOIH.
BespeareHTHi Meroau 06a3yloTbCcd Ha
OKHCAEHHiI ioHiB 3aaiza (lI) xucHeM
HOBITP4 (OpaoB  Ta  iH., 2013).

BukopucranHsa CIEljaAbHHX MaTepiasiB
IPHUPOLHOTO YU HITYYHOIO IIOXOIKEHHH,

KOTpi BUCTYIIAIOTh B SIKOCTI
KaTaaizaTopis, IO3BOASIE CyMiCTUTH
IIPOIIEC OKHCAEHHS Ta (OpPMyBaHHH

BimmmapyBaHb TiIPOKCHOIB Ta BUAAASITHU
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ix mpu wmexaHiYHOMY (QIiABTPYBaHHiI 3a
aoroMoroio (piabTpiB rpydoi oumctku. B
pobori (Scholler, van Dijk, Wilms, 1987)
BimoOpazkeHMl  MeTon  KapboHATHOTO
OCa/?KeHH4d i0HIB MeTaaiB, 1110 0a3yeThcs

Ha YTBOPEHHI HEPO3YMHHUX CIOAYK
MeTaAiB B pe3yAbTaTi 0OpPOOKM BOMHOTO
PO3YMHY KapboHaTaMu EiZi

rimpokapboHaTaMu AyKHHUX MeTaaiB. [Ipu
IIbOMY  [JOCATAETHCS JOCUTb HHU3BbKa
3aAWNIKOBA KOHIIEHTPAIlisI METaAiB, II10 €
OOCUTE e(EeKTUBHUM. Pa3oM 3 Tuwm,
MEeTO[, roTpedye BUKOPHUCTAHHS
BHCOKOOO’€MHHX CIOPYZA yV  BUTASMIi
BIICTIHHUKIB AL oca/KeHHS Ta
po3mianeHHS das.

OOroeopeHHs

Ha ocHOBi BHKOpHCTAaHUX METO/iB
JOCAII>KEHHS O6yao BCTaHOBAEHO
HeoOXimHy  [03y  OHpPOMiHEHHS  [OAd
3He3apakeHHd PELIPKYAAIIHOTO
po3YMHY Bin pi3HHX OakTepid, BipyciB Ta
cop TrpHOKIB sgKa [OpeacTaBAeHa Ha
PHUCYHKY 2.
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Puc. 2. HeobOxigHa mo3a ompoMineHHs nasd 90% 3He3apaskeHHS PEeIUPKYAdIiHHOTO
pO34uHY Bif pi3HUX OakTepili, BipyciB Ta criop rpudKiB

3a [I0TIOMOIOI0 EKCIEPTHOI OIHKHU yABTpadioreTOBOTO 3He3apaKeHHsS
OyA0 BCTAHOBAEHO, 110 MMOBIpHICTH PELUPKYALIiHHOTO PO34YUHY €
BUxXONy cucreMu Y®P 3He3apaxKeHHS 3 MaAr0oePeKTHBHOIO, a/Ke BOHaA  He
poboTo31aTHOrO CTaHy 3HAYHO 3POCTaE, a rno3baBAage  PEHUPKYAAIIFHUE  PO34YHUH
KK/I ii pob0oTH 3HAYHO 3MEHUIYETHCS, IIPU MYTHOCTI Ta HasgBHOCTI 3aaizda i He
3HAQYHOMY IIOMYTHIHHI PO34YMHY, III0 € rapanTye Bucokud KK/l ycTaHOBOK mOad
HACAIIKOM HasgBHOCTI B HBOMY YacCTOK yABTPadioAeTOBOTO 3HE3apakKeHHH.
KOKOCOBOI'O cybOcTpary Ta TOopdgsiHO- [TepcrieKTHUBOIO IIOAABIITNX
TPYHTOBHUX CyMillei, sKi 3a0apBAIOIOTH OOCAIKeHb € po3pobka MeTomiB Ta
OPEeHaKHUH PO3YUH B IIpoIIeci 3acobiB YIOCKOHAAEHHS pobotu
PELMPKYyA4ILlii, IIle OAHUM YHMHHHKOM, IO €HEPTeTUYHUX yCTaHOBOK and
IIPU3BOAUTL [0 3HAYHOTO 3HUIKEHHH yABTpadioreToBOTO 3He3apaKeHHs
e(PEeKTHUBHOCTI POOOTH BHIIE3a3HAYCHUX PELUPKYALIIIHHOTO IIOXKUBHOI'O PO3YUHY
CHUCTEM — 1l€ HagBHICTH B APEHaAKHOMY pu BHUPOIIyBaHHiI ITPOAYKIIii
po3unHi Oiabie 6% 3aaiza. POCAMHHUIITBA 3aXUIIEHOTO I'PYHTY.
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