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YK 631.5
Borpan O. B.

ArpoTexHika BMpoLlyBaHHA KYKYpPYyA3u LLYKPOBOI: HOBI nigxoau Ta
pe3ynbTaTn AocChnigXKeHb

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu [fozons, YKpaiHa

The article examines the importance of sugar corn among vegetable crops,
emphasizing its nutritional value and high taste qualities. In particular, the grain of
this culture contains a significant amount of proteins, fats, carbohydrates and
vitamins. Despite the high potential for cultivation, industrial production of sweet
corn in Ukraine remains limited. For the further development of this industry, more
scientific research and the introduction of modern cultivation technologies are
needed.

KnroyoBi cnoBa: arpotexHika, UyKpoBa Kykypyasa, (pocdOopHO-KaninHi
nobpmea, no-till.

Kykypyasa UykpoBa BiA3HaA4aeTbCs BUCOKOK LHHICTIO cepel OBOYEBUX
KynbTyp, 3aBOSKM CBOIM HENOBTOPHMM CMaKOBUM SIKOCTSAM Ta 6araTtomy
XapyoBoMmy ckrnagy. Y 1 kr 3epHa uiel KynbTypu Mictutbca oo 25 r 6inkis, 8 r
XupiB, 135 r ByrneBoAiB, a TakoX 3Ha4yHa KinbKiCTb dpocdopy, KanbLuito Ta
3anisa. Kpim Toro, Kykypyasa € BaXXnmBum JKepersiom BiTamiHis rpynn B, PP,
B2, C[1, 2].

3a KanopivHICTIO KyKypyAd3a LyKpOoBa MNepeBuLLYE iHWI OBOYi, TOMY LUO
MicTuTb Big 334-340 go 530 kkan Ha 100 r 3epHa MOMOYHOI CTUIMOCTI.
BaxnuBo Big3HauMTK, WO nNpaBunibHe 30epiraHHS Yy 3aMOpPOXEHOMY,
KOHCepBOBaHOMY abo CBiKOMY CTaHi B YMOBaXx KOHTPOSIbOBaHOI aTtmocdepu
[03BONSAE MPaKTUYHO He BTpayaTV CMaKOBWUX SIKOCTEW i Xap4yoBOIl LIHHOCTI
cBiKO3ibpaHoi Kykypyasn. Bucoki cMakoBi SIKOCTi Ui€l KynbTypu 3yMOBREHI
BUCOKMM BMICTOM UYKpiB y 3epHi. Kykypyasy UYKpOBY MOAINAKTL Ha Tpwu
OCHOBHI TUNWX 3areXxHo BiA Tl CONOAKOCTI:

e COJIOaKa;
e roninLIeHa conoaka;
e Cyrnepcononka.

BMicT LyKpiB Y 3epHi pidHMX TUNiB KonmBaeTbCA Big 5 00 35% [4].

YnpoOoBX OCTaHHIX POKIB  NPOMUCIIOBE BUPOLLYBaHHA  KYKYpya3u
LYKPOBOI B YKpailHi 3anuwaetbCa obMeXeHMM, a AKLWO i 3[iMCHIOETLCA, TO
nepeBaXkHO hepMepCbKUMM rocnogapcTBamMun, are Ha HeBenuKuX nnoLiax.
[Ons 36inblIeHHs NOCIBHMX NNOoLW, Ta MacOBOro BMNPOBaMKEHHS L€l LiHHOT
KynbTypu Yy BUPOOHMUTBO, HeobXigHO Oinblle HaykoBMX [JOCHigKeHb Ta
po3pobKa cydaCcHUX TEXHOSIOrNN BUPOLLYBaHHSA [5].

Kykypyasa uykpoBa BMMarae poAaryoro rpyHTy Ta HanexHoro XXMBMEeHHS
Ans onTuMaribHoro pocty. Hambinbw cnpuatnueMmu rpyHtTamn  ansa i
BMPOLLYBaHHA € YOPHO3EMW Ta KalTaHOBI I'PyHTU 3 O06pOK0 OpeHaXHOoH
cuctemoto. ONTUManbHUA piBEHb KUCNOTHOCTI I'PYHTY MOBUHEH 3HAXoauUTUCA
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B Mexax 95,5-7,0, OocCKinbku HenpuaatHi yMOBM MOXYTb MNpU3BECTU [0

po3BUTKY  XBopob6 Ta 3MEHLLUEHHS BPOXXaNHOCTI. Hankpaiwiymm
nonepeaHnKaMmn Kykypyasm LYKPOBOI € O3UMi Ta Sipi 3€pHOBI KyNbTYpW, paHHi
oBoui [3, 6, 7].

Kykypyasa uykpoBa € CTiKow A0 nocyxu. [Ona npopocTaHHA BOHa
notpebye 44 % Bonoru Big Macu HaciHH4A. [loTpeba y Boai 3pocTtae nig vac
aKTMBHOIO POCTY HaA3eMHOI Macu, ocobnmBo Nig Yac BUKMOAHHS BOMOTEN —
Ha no4aTKy MOJIOMHOI CTUrnocTi 3epHa. [lpoTe, B nepiog AOo03piBaHHA USA
notpeba pi3ko 3MeHWyeTbCcA. Ane, cnig 3asHayuTn, WO TpuBana nocyxa
HeraTMBHO BMMBAE Ha SAKICTb Bpoxato. [lig yac 3powyBaHHA KyIbTypw
OOLYBaHHAM, HeobXigHO KOHTpOntoBaTU  SKICTb  3pollyBarnbHOI  BOAW,
OCKINbKM KyKypyA3a LlyKpoBa OOCUTb YyTNMBa 40 BUCOKOI KOHUEHTpaLil conemn
y Bogi [7, 8].

CiBby KyKypya3n pekoMeHOoBaHO NPOBOAUTU NPU NPOrpiBaHHi r'pyHTY Ha
rmMnMbuHi 5-6 cm oo 10-12 °C. 3poLweHHs KynbTypy OO0WYBaAHHAM BUKOHYHOTb
3a gonomoroto mawwuHn OOA100MA, nigTpMmMyroumM BOMOrICTb Y LWapi I'PyHTY
0-70 cm Ha piBHi 75-80 % HB. OnTumarnbHi CTPOKM BUCIBY ONSA Pi3HUX 30H:
ans Cteny - gpyra nonosuHa KBiTHSA, Ans Jlicocteny - novaTok TpaBHA. [Ons
OOCArHEHHST BMCOKUX BpOXaliB i PIBHOMIPHOrO HaOXOOKEHHSI KadaHiB cnig
BUKOPUCTOBYBATU CXEMY BUCIBY 3 PISHUMWU CTpOKaMun [O3piBaHHA COpPTIB i
ridpmais. 36upaHHa Bpoxaro Kpalie npoBoantn B ¢asi MOMOYHOI CTUMMOCTI
3epHa [Onsg OTpUMaHHA MakCUMarnbHOI ypoXawHocTi. [ng  ycniwHoro
NPOPOCTaHHA HacCiHHSA KyKypya3un HeobxigHa Temnepatypa 13-15 °C, nporte,
NPOPOCTKN MOXYTb 3'ABUTUCA | MPU HWXKYNX TeMnepaTtypax, HaBiTb npu +5 °C.
Baxnueo  koHTposnoBaTu  TemnepaTtypy  MOBITPS,  OCKINIbKM  HU3bKI
TemnepaTtypu MOXyTb CIPUYMHUTU 3aTPUMKY POCTY KynbTypu [6, 7, 8, 9].

OcHoBHMIN 0OPOBITOK 'PYHTY Bigirpae BaXxnuey posib y 30€peXeHHi 1oro
poakYoCcTi Ta 3abesneyeHHi BUCOKMX BpOXaiB 3 MiHIManbHUMW BUTpaTaMu
pecypcis. Bubip metogy o00pobiTKy FpyHTY MNOBUHEH 3AiNCHIOBATMUCSA 3
ypaxyBaHHAM KOHKPETHUX YMOB MICLIEBOCTi Ta BUMOT CiflbCbKOrocrnoaapcubKol
KynbTYpMW.

3a cucremoto 06pobiTky rpyHTY no-till ypoxanHicTb KayaHiB, $K
KOHOUUIMHUX, TaK i HEKOHOMLINHKX, cKnagae 25,9 TOH Ha rektap, B TOM 4ac siK
Npy opaHLui Ha rMrMbnHy 16 cM Len NOKa3HWK CTaHOBUTb 26,6 TOH Ha rekrap.
BusBneHo, Wwo pisHUUA Yy BPOXAWMHOCTI MK UMMM OBOMa MeTogamu OGyna
He3HayHow. [lpoTe, nepeBara cuctemu no-till nposBunacsa y BUCOKIN
MiKPOOBIONOriYHIA aKTUBHOCTI TI'pyHTY Ta CTabinbHOCTI MOro CTPYKTYPHUX
arperariB. Y [lonbLui, neped NociBOM KyKypyZasn LyKPOBOI, OCiHHI OCHOBHUM
00pobITOK I'pyHTY Nependavae nyLeHHs CTepHi nicns 36upaHHsa nonepenHbOl
KynbTYpW Ta HacTynHy 3a65eBy opaHKy Ha rmnouHy 25-30 cMm, B 3aneXxHOCTi
Bil MOTYXHOCTi FyMyCOBOro wapy rpyHTy. B yKpaiHCbKMX OOCHIOKEHHAX
HayKOBLB aKLUEHTYETbCA HeobXiaHICTb rnmMbokoro nonmueBoro o6pobiTky
nepen KyKypyas3or LYKPOBO, 3 pEKOMEHLOBAHOK rMnbuHoo Big 25 0o 35 cm
[10].
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OcTaHHi gocnigpKeHHA nokasanu, LWo 3s0neBa opaHka Ha rnMbuHy
20-25 cM MOXe CnpuUATM 3MEHLLUEHHIO NOoNynaAuil KyKypya3stHOro MeTesnuvka i
3HU3NUTU PUBUK YPaKEHHA POCIIMH  KYKYpyA3n LYKpPOBOI XBOpobamu.
HocnigxeHHs, npoeeaeHi y 2011-2012 pokax y KipoBorpagCbkoMy iHCTUTYTI
arponpomMmcnoBoro BUpobHMUTBa i hepmepcbkoro rocnogapcrtea "BeHepa-
2005" Ha 4opHO3emax 3BMYaWHMX, NoKasanu nepesary TpaguuiHOl OpaHKu
Hag HyNboBUM OBPOBITKOM I'pyHTY. AK pesynbTaT — Kpawun picT i pO3BUTOK
POCIINH, @ TaKOX Yy BULLIM BPOXaMHOCTI KayaHiB: Big 5,02 oo 8,75 TOH Ha
rektap 3a opaHku, nopisHAHO 3 0,05 go 3,33 TOH Ha rekrtap 3a HyJf1IbOBOro
00pobiTky. [poTe, BMICT LYKPIB Yy 3€pHi KYKYpPyA3W LYKPOBOI 3anuviiaBcsd
cTabinbHMM He3anexHo Big TexHonoril 06pobiTKy rpyHTy [6, 10, 11].

YOobpeHHs BBaXaeTbCs OOHUM 3 KIOYOBMX YMHHUMKIB, LLO CAPUSAOTb
iHTeHCUikauil BUPOOHMLUTBA POCAWHHOI MPOAYKLIT, OCKINIbKM Ma€e 3Ha4YHuK
BANMB Ha MPOAYKTUBHICTb Ta AKICTb pocnnH. Po3pobka Ta BNpoBagXEHHS
pauioHanbHOI cMcTeMn yaoobpeHHs ans Oyab-sKoi KynbTypu 3 ypaxyBaHHSM
NPUPOAHOI POAKYOCTI, KIMIMATUYHUX Ta BUPOBHMUMX YMOB € BaXIMBUM
KPOKOM Yy cbOpMyBaHHI BCi€l TEXHOSNOrIT BUPOLLYBaHHSA Liel KynbTypu.[lobpusa
BigirpatoTb NPOBIAHY POSib Yy NIABULLEHHI BPOXaMHOCTI XapyoBuX NigBUAIB
KYKYPYA3W MOPIBHAHO 3 IHWKWMMW arpoTeXHIYHUMK 3axogamMun. 3acTOCyBaHHS
docopHo-KaninHnx 0O6puB CnNpusie NiABULLEHHIO IMYHITETY POCNUH A0
rpMBKOBUX 3aXBOPOBaHb, LLO Bigirpae BaXnunBy posb Yy 3abe3neyeHHi iXHboro
CTIMKOro 3poCTaHHA Ta po3BuTky [12, 13]. OnTumarnbHe Ta ypiBHOBaXXeHe
3aCTOCyBaHHA MiHEpanbHUX Makpo- i MikpogobpuB MOXe iCTOTHO MiABULLUTY
CTIVKICTb POCINMH OO0 3axXBOPlOBaHb i LWKIAHWKIB, NIACMNUTK iX 30aTHICTb OO
BiAHOBJIEHHA Ta 3MEHLUUTN BTPATU BPOXKaHO Bifl MOXITMBUX MOLLUKOKEHb.

HaykoBi pocnifjkeHHs, §Ki BUBYaANuM BMAKUB Pi3HUX [03 POCHOPHUX
pobpue (Big 0 go 200 kr/ra gitodol PeyYOoBUHM) Ha BPOXAWHICTb KYKYpyA3wu
LyKpoBoI ribpuay YeneHmxep, nposeneHi y KeHtepbepi (HoBa 3enaHgis),
NiaTBEPOMNM MPAMY 3arieXHICTb YPOXaMHOCTI Bi 3acTocoBaHOl [O3W.
36inbweHHs oo3n pochopHmx 4obpmB NPU3BENO A0 3POCTaHHA BPOXANHOCTI
Bin 2,0 npo 4,4 TOHH Ha rekrtap. Ha ocHOBiIi peaynbTaTiB OOCNIOXEHb,
npoBeaeHnx B MiunraHcekomy yHiBepcuteTi (CLUA), ©Oynn pospobneHi
HaCTynHi pekoMeHgauil wono yaobpeHHsA KyKypyas3u LYKPOBOI: BHECEHHS
a30THUX Aobpue y Ao3i Nixo-150 ¥ ABa etanu: Nso-s0 nepen ciBboto Ta N 70.90
nig Yac pocty pocnvH y Bucoty Big 30 Ao 45 cm [14, 15].

Y perioHax [liBOeHHOI YKpaiHM ONTUMarbHE >XUBMEHHHA KyKypyasu
LYKpOBOI nepeabadae BUKOPUCTAHHSA KOMIMMEKCY Makpo- Ta MIKPOENIEMEHTIB,
diToropMoHIB i amiHokMcnoT.  A30THI  gobpuMBa  peKOMeHAYEeTbCH
3aCTOCOBYBaTW MoeTanHo: A0 NOCIBY BUKOPUCTOBYETLCA aMiadyHa ceniTpa, a
TakoXX kapbamig y dopmi 5% posumHy gk nmctoBe obpuBo Ha cTagii
PO3BUTKY KynbTypu 3 7-8 nuctkamn. Takox pekomeHayeTbcs BHeceHHA 100-
150 «kr/fra amocpocy. [na kopuryBaHHS AediuuTy MNOXMBHUX PEYOBUH
pPEKOMEHAOYETLCA  BUKOPUCTOBYBATU  JIMCTOBE  XUBMEHHA  0O6puBOM
"MnanTtadon 20:20:20" y kinbkocTi Big 1 go 3 kr/ra [10, 14, 15, 16].
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Pesynbtatn pocnigkeHb, nposedeHnx 3 2011 no 2013 pokn Ha
Kam’ssHCbKO-[JHINpoBChKiN  focnigHin cTaHuil IHCTUTYTY BogHMX npobnem i
meniopauii  HAAH YkpaiHn, nigtBepannu edqeKTUBHICTb 3aCTOCYBaHHS
amiayHol cenitpu y [osi 75 kr/ra Ailo4ol peyoBMHW Nig Yac KpansMHHOro
3POLLEHHS KYKYPYA3W LYKPOBOI. 36iNnblUEHHS YPOXaMHOCTI KonmBanocsa Bif,
9,84 po 16,80 TOHH Ha rektap. Y Bosniornx ymosax Cteny YKpaiHM Ha TEMHO-
KallTaHOBMX [PyHTaX HaMKpalli pesynbTaT¥ BUPOLLYBAHHA  KYyKYpyAsw
LYKpOBOI Oynn oTpMmaHi 3a yMOB OCHOBHOIO BHECEHHSI cynbdaTy Kanito y
ao3si 30 kr/ra gitoyoi peyvoBUHM Ta amiadHoi cenitpu y aosi 153 kr/ra gitoyol
pPeYoBUHM NI Yac BEeCHSAHOI KynbTmeauil [15, 16, 17].Takum 4YMHOM MOXXHa
Bi3HAYNTK, WO HAYKOBI JOCIIOKEHHS Ta BNPOBaMKEHHS HOBITHIX TEXHONOTIN
BUPOLLYBAHHSA KYKYPYA3U LYKPOBOI MOXYTb CHPUATM He Nvie NigBULLEHHIO
BPOXXaWHOCTI Ta SKOCTI, ane " 3HWXEHHIO BUTPAT pPecypciB, TakMx 9K Boaa Ta
pobpuea. Lle po3BonuTb 3abe3neunTtn OBinbll  €KOHOMIYHO edeKkTMBHE
BUPOOHNLTBO KYIbTYpW, 3MEHLUUTM BMSMB Ha HABKOJSIMLLHE CepenoBuLLe Ta
NiABULWLNTU CTIMKICTb KySNbTypyM OO0 3MiH KfiMaTy Ta [HWWX €eKOJOorYyHmnX
BUKITUKIB.

KpiM Toro, po3BuUTOK i BOOCKOHANEHHSA ribpuaiB KyKypyasn LYKPOBOI, SKi
6ynm © 6inbw CTikKMMKM 00 XBOPOO, LWKIOHWKIB Ta CTPECOBUX YMOB
cepenoBuLla, TaKOX € BaXKIMBUM HarNpAMKOM Y MOKPaLLEeHHI BUPOLLYyBaHHS
Liel KynbTypu. IHTerpauis CydacHUX reHeTUYHUX TEXHOSOTIN Yy CcerekuinHnn
npoLec MoXe NMpu3BeCTN OO CTBOPEHHS HOBUX COPTIB KYKYPYA3WU LIYKPOBOI 3
NOKpaLeHNMN BPOXaWHICTIO, AKICTIO Ta afanTOBaHICTIO O Pi3HMX YMOB
BUPOLLYBaHHS.

ToMy NpoOoOBXEeHHS HayKoBUX OOCHISKEeHb Ta iHHOBaUiMHMX nigxoais y
ranysi arpoTexHikM Ta cenekuii € KIYoBUMU A5t AOCATHEHHS CTabiNbHOro Ta
edeKTUBHOIro BUPOBHMLTBA KYKYPYA3WN LYKPOBOI, sika Bigirpae BaXnvBy porib
y 3abe3neyveHHi xap4yoBol 6e3nekn.
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BoTaHiyHa xapakTepucTuka npupoaHNX aaep perioHarbHOro
naHawadTHoro napky "MixpiyMHCbKMIA" y CKnaai NpoeKToBaHOro
bGioccepHoro pesepBaTty

K3 "PJII "MixpiyuHcbkul", YKpaiHa
2HixxuHebKuti OepxasHull yHisepcumem imeHi Mukonu [ozons, YkpaiHa

The article presents the botanical characteristics of the objects of the nature
reserve fund of the regional landscape park "Mizhrichynsky", which will serve as the
natural cores of the projected biosphere reserve. Attention is focused on the
importance of these territories as part of the reserve and its role in ensuring
sustainable development.

Keywords: objects of the nature reserve fund, biosphere reserve, regional
landscape park, rare species.

K3 "PJIIT "MiKpiYMHCBKMI" € OOQHUM i3 HANBINbLUMX perioHanbHUX napkis
YkpaiHn. 3rigHo reoboTaHiYHOro panoHyBaHHSA YKpaiHu Teputopia PJIITM
Hanexute o [lonicbkol nignpoBiHUiT YepHiriBcbko-HOBropoaciBepCbKoro
(CxigHononicbkoro) reoboTaHivyHOro oKpyry AyboBO-COCHOBMX Ta COCHOBWX
nicis. Okpyr 3armae Bce JliBobepexHe [lonicca i Bignosigae ABOM oKpyram
doisuko-reorpadivyHoro pamoHysaHHA — HepHiriscbkoro [osicca Ta Hoesropoa-
Cisepcbkoro lMonicea [1].

Hapasi BegetbCca akTuBHa poboTa MO CTBOPEHHK ManbyTHBLOrO
biocdpepHoro  pesepBaTy, OCHOBHMMW  CKNaZOBMMW  SIKOFO  CTaHYTb
YopHoOuUNbCbkMA  pagiauinHo-eKonoriyHMn - BiocpepHnin  3anoBigHUK  Ta
perioHanbHUn naHgwadTHUN napk "MikpidnHcbkMn®. BiocdepHun pesepsaTt
3abesneuntb 36epexeHHss BionoriYHOro, eKOCUCTEMHOro Ta naHawadgTHOro
PI3BHOMaHITTS, CTanMn PO3BUTOK B PErioHi Ta BUKOHAHHS JNTOriCTUYHOI dOYHKLUIT.

[o npupogHux sgep ManbyTHbOro pesepBaTy BBiNOYTb TepuTopil
3anosigHol 3oHM K3 "PJIMT "MixpiymHCbkun" (16 TepuTopin NpupOaHO-
3anoBigHoro doHay) 3aranbHoto nnowet 3508,21 ra abo 4,45% Bio
3aranbHoi nnowi Mapky [2]. Nogaemo KOpOTKy GOTaHiYHY XapakKTepucTuky
LUux aaep.

"O3epo Ceate" (70 ra) — posTawoBaHe B MiBAEHHO-CXiOHIA YaCTuUHI
perioHanbHOro naHgwadgTHoro napky "MixpidnHebkuin". Lle Baxnveuin
rigponoriyHmi o6'ekT i3 piaKICHUM TUNOM 3apOCTaHHA cdharHOBMM MiaBOM Ha
nisgHi JliBo6epexHoro [Moniccs. [MpubepexHy cmyry ¢opmyoTb LEHO3M
dopmauii Typheta latifoliae Ta Phragmiteta australis. OcHoOBHI nnowi
3anmaloTb yrpynoBaHHss Me30TpodHux 6onit - Caricetum (lasiocarpae)
sphagnosum (fallacis) Ta  Caricetum (rostratae) sphagnosum (fallacis),
Phragmitetum sphagnosum (fallacis). Micusamn € finsHkuM 3 nepeBakaHHSAM
Eriophorum latifolium Hoppe Ta perioHanbHO pigkicHoro Buagy Oxycoccus
palustris Pers. Ha cyuinbHOMY ctharHOBOMY MOKpMBI. TpannsTbCa PigKiCHI
BNOM, WO BHeceHi 0o YepsoHol kHUrn YkpaiHu: Drosera intermedia Hayne,
Lycopodiella inundata (L.) Holub, Betula humilis Schrank, Salvinia natans
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L.,Trapa natans L. Tta perioHanbHO pigkicHun Bug Drosera rotundifolia L.
Salvinia natans Ta Trapa natans — ue BUAW, AKi 3HAXOOATbCA Y YNMHHOMY
BuaaHHi YepsoHoi kHurm (2009), ane BHeceHi Yy CMAUCOK BUAiB, SKi
nignaraTMMyTb BUKNKOYEHHIO Y HACTynHOMY BMAaHHI YepBOHOI KHUrn (Hakas
MiHicTepcTBa 3axuCTy [OOBKINMsS Ta NPUPOAHUX pecypciB  YKpaiHuM Big
15.02.2021 Ne 111). Y cknagi € poCnuHHI  yrpynoBaHHs, WO BHECEHi OO0
3eneHoi kHurm YkpaiHm - dopmadii Nymphaeeta candidae Ta Nuphareta
luteae.

"Copokowmubknn nicoeun macms” (931 ra) —  BUCOKONPOAYKTUBHI
COCHOBI HacagXeHHs1 BikoM 50-85 pokiB 3 gomiHyBaHHAM doopmadii Pineta
sylvestris. [ignicok pospigpxkeHun, 3 ydactio Sambucus nigra L., Frangula
alnus Mill., Rubus idaeus L. OcHoBHUMK acouiauismn € Pinetum graminosum,
Pinetum pteridiosum, pigwe dopMyloTbCHa AiNSHKA 3a y4acTio acoliauin
Pinetum sparsiherbosum. ®nopuctnyHe agpo opmytoTb BopeanbHi BUAW,
cynyTHukM Pinus sylvestris L. Ta pigwe — gesaki npeacraBHUKM HeMOparbHOI
donopwu: Lycopodium clavatum L., Hierochloe odorata (L.) Beauv., Chimaphila
umbellata (L.) W. Barton, Orthilia secunda (L.) House, Calluna vulgaris (L.)
Hull, Dryopteris filix-mas (L.) Schott., Dryopteris carthusiana (Vill.) H.P.
Fuchs, Pteridium aquilinum (L.) Kuhn.Takox TpannaiTbCs perioHanbHO
pigkicHi BuMan - Juniperus communis L. Ta Equisetum hyemale L. [5].
3adhikcoBaHe 3poCcTaHHA BMAY, BHeceHoro Ao [doaatky | bepHCbKoi KOHBEHLT
- Jurinea cyanoides (L.) Rchb. TpannaioTeca nonynsauii YepBOHOKHUMXHOIO
Bnay Lycopodium annotinum L., Epipactis helleborine (L.) Crantz, Epipactis
atrorubens (Hoffm. ex Bernh.) Besser [3].

"Bugpa" (200 ra) — uiHHMA ©OONOTHWMA MacuB, WO Mae Baxnuee
BOJOOXOPOHHE 3HAYeHHs Ta € PerynatopoM BOOHOMO pPexumy npunermimx
TepuTopin, 3 Habopom TUNOBUX BMAIB rigpodinbHOI ekonorii. dropnuctnyHe
aapo  ©6onotHoro MacuBy (OPMYIOTb  TUMOBI  BUMAW  Fy4HO-O6OMOTHOrO
pisHOTpae’'a - Carex appropinquata L, Lythrum salicaria L., Symphytum
officinale L., Sanguisorba officinalis L., Geranium palustre L., Lathyrus
palustris L., Cirsium canum (L.) All., Vicia cracca L.

"Bugpa II" (152 ra) — Ha aaHin Teputopii 36epiratoTbCsl ManonopyLUeHi
6onoTHi ekocuctemun JliBobepexHoro Moniccs. Y cknagi poCMHHOrO NoKpuBY
AOMIHYIOTb  BMCOKOTPaBHi LleHo3n dopmauil Phragmiteta australis, no
Kpasx — 3i cniBgoMiHyBaHHAM Thelypteris palustris Schott Ta Comarum
palustre L.; no kpasx nepeBa)atoTb fy4HO-O0MOTHI LLEHO3M 3 OMiHYBAHHAM
yrpynoBaHb dpopmadii Cariceta nigrae i Hu3koto rigpodinibHMx Buais — Caltha
palustris L., Lysimachia vulgaris L., Viola palustris L. Tyt 36epernucb
OCOKOBO-TiMHOBI B0MOTHI yrpynoBaHHs 3 Carex juncella (Fr.) Th. Fr.), ski €
pigkicHuMn ans YkpaiHcbkoro [loniccs | 3HaxogsaTbCA TYT Ha NiBAEHHO-
3axigHiv MeXi NoLMpPEHHS.

"Bugpa" (200 ra) — ue HM3NHHE ocokoBe 605I0TO 3 HeMopanbHUMMK
BUogamn y cknagi dnopu. TpaB’siHAA  POCHVHHUKA  MOKPUB  YTBOPEHUN
yrpynoBaHHaMun ¢opmauin Cariceta acutiformis, Cariceta nigrae, Cariceta
acutae. PocrnvHHMiA nokpus Lboro 6onota micusaMmm TpaHcopMOBaHUA Nig
BNSIMBOM OCYLUEHHS, | TaM BOHO 3apocTae Bugamu pogy Salix L. Ta Populus
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L. Mo nepwudepii 6onota cdopmoBaHi yrpynoBaHHa dopmauii Alneta
glutinosae.

"boHaapiecbke 6onoTo" (1300 ra) — posTawoBaHe B LeHTparbHin
YaCTWHI  perioHanbHOro naHawadgTHoro napky “"MikpiyMHCbkMR". Tyt
nepeBaxaloTb 0OBOAHEHI OCOKOBI yrpynoBaHHs 3 Carex elata All., BigmiyeHi
yrpynoBaHHs Carex rostrata Stokes, C.acuta L. ta pigwe — C. diandra
Schrank. B MDKKYNUHHUX  3HWKEHHAX TpannsawTbCA  PIgKICHI  BUOMU
UepHiriBwuHn Menyanthes trifoliata L., Hippuris lanceolata Retz. Ha geakunx
AinaHkax 6onoTta po3pigxeHo 3poctae Phragmites australis (Cav.) Trin. ex
Steud. Y cknagi dnopuctuyHoro sapa BigMiveHi Taki Buau, sk Carex
vesicaria L., Iris pseudacorus L., Galium palustre L., Rumex aquaticus L.,
Eriophorum polystachion L. Cepeg 3eneHnx mMoxis, WO YTBOPHOKOTb MOKPUTTA
oo 10 % nepeaxae Calliergonella cespidata. Ha HeBenukux nnowax
BiAMiIYEeHi yrpynoBaHHS perioHanbHO pigkicHoro Bugy Carex juncella.
Hesenuki nnowi B UeHTpanbHin 4YacTvHi 6onoTta 3anmalroTb YrpyrnoBaHHS
Carex disticha Huds., Carex acuta. Cepen TpaB'dHMX LEHO3IB
BoHaapiBCcbkoro 6onoTa xapakTtepHMMmM € XBOLLOBI yrpynoBaHHs. Lle BigkpuTi,
MicuamMmn O6BOOHEHI AOINsSHKM 3 nepeBaaHHAM B TpaBocTol Equisetum
fluviatile L., nokputTta gakoro gocsrae Ao 60%. 3Ha4yHy OOMILLKY Y TpaBoOCTOl
CTaHOBNATb Taki BMAKN sik Carex vesicaria L., Comarum palustre, a no kpasix
Bidens tripartita L., Agrostis stolonifera L. Y MoxoBOMYy MOKpuBI, npwu
3aranbHomy nokputti 30 %, nepeBaxae Drepanochadus aduncus. HeBesnuki
NnoLi cepeq BUCOKOTPABHUX YrpyrnoBaHb 3arMmMaloTb LieHo3n Typha latifolia L.
Y HWKHIN YacTuHi B6OMIOTHOrO MacuBy PoO3MiLLYOTBCA yrpynoBaHHA Glyceria
maxima (C.Hartm.) Holub), xapaktrepHumun TyT € KypTuHM Schoenoplectus
lacustris (L.) Palla). ®rniopuctnyHe a4po yTBOpHOOTL TUMOBI rigpodinbHi BUan
— Iris pseudacorus, Naumburgia thyrsiflora (L.) Rchb. Mo kpasx 6onoTHoro
MacuBy copMyBanuca YOpHOBINbLWHAKKM dopmauil  Alneta glutinosae
paludosa [4,5].Takox cepen pigKICHAX BUAIB TYT BUSBMEHI YUCNEHHI
npeactasHukn poanHu Orchidaceae, 3aHeceHi 4O YepBOHOT KHUMM YKpaiHn —
Dactylorhiza incarnata (L.) Soo, Dactylorhiza majalis (Reichenb) P. F. Hunt et
Summerhayes, Epipactis palustris (L.) Crantz, Ha 3anicHeHUX nigBULLLEHHAX
— Platanthera bifolia (L.) Rich., Listera ovata (L.) R. Br.

"3BipnHeLb" (155 ra) — postawoBaHe B NiBHIYHIN YaCTUHI perioHanbHOro
nanawadgTHoro napky "MikpiyMHCLKMI". PnopucTtuyHe S4po  PopMYOTh
TMMNOBI BMAM Ny4yHoro-6onoTHoro pisHoTpae’'s: Carex pseudocyperus L.,
Symphytum officinale, L. Rumex hydrolapathum L., Lycopus europaeus L.,
Lythrum salicaria L., Sonchus palustris L., Euphorbia palustris L., Achillea
inundata Kondr.

"ebepiBcbke” (32 ra) — ue AinsHKa HU3NMHHOIO OCOKOBOro 6osnoTa, sike
npunarae 0o KuiBCbKOro BOOOCXOBULLA | Mae BaXnmBe BOLOOXOPOHHE
3HadeHHs. TyT dopmyroTbCcs uUeHo3n poro3y Typha angustifolia L., meHwe
Phragmites australis, cnisgomiHaHTOM B dkux Buctyrnae Carex acuta. Ha
Aeskux AinsHkax copmoBaHi ueHo3n gopmadii Cariceta appropinquatae.
dnopuctnyHe 94p0 popmMytoTb TUMOBI BUAW NYYHOro-00M0THOrO Pi3HOTPaB’s:
Equisetum fluviatile, Comarum palustre, Calystegia sepium (L.) R. Br.,
Menyanthes trifoliata.
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"Natka" (40 ra) — TyT opmytoTbca LeHo3n Typha angustifolia, meHwe
Phragmites australis . Takox TpannawTbcs yrpynoBaHHs doopmauin Cariceta
acutae Ta Cariceta acutiformis. ¥ cknagi cnopn takux ueHosiB - Carex
vesicaria, Peucedanum palustre L., Lysimachia vulgaris, Equisetum palustre,
makox docums Yacmo mparnnsaomscs Carex pseudocyperus L., Symphytum
officinale L., Rumex hydrolapathum L., Lycopus europaeus, Lythrum
salicaria, Sonchus palustris. Takox 3acikcoBaHe YyrpynoBaHHs dopmauil
Betula humilis, wo nepebysBatoTb Nig 3arp030t0 3HUKHEHHS [6].

"B'toHmupbke” (53,8 ra) — pOCAMHHUA NOKPMB CTBOPKOKTbL LEHO3N
dopmauii Typheta angustifoliae, Phragmiteta australis.
MicusmuyTBoproloTbCs yrpynosaHHs Cariceta acutiformis, y dprnopuctnyHomy
CKragi sIkux MoXHa BiaMiTUTK Taki Bugun, sk Rumex hydrolapathum, Oenanthe
aquatica (L.) Poir., Beckmannia eruciformis (L.) Host, Alopecurus aequalis
Sobol., Sium latifolium L. Ta Rorippa austriaca (Crantz) Bess. Il nig’sapyc
yTBOpIOOTL Ranunculus repens L., Galium palustre L., Sparganium erectum
L., Polygonum amphibium L. Glyceria fluitans (L.) R. Br.

"lNpumopcbke” (22 ra) — ue HU3MHHE OCOKOBE DONOTO € PErynaTopom
BOOHOrO pexumy Teputopin, npunernmx oo KuiBcbkoro sogocxosuwia. TyT
dopmytoTbea LeHo3n Typha angustifolia, meHwe Phragmites australis. Takox
y cknagi donopu — pi3Hi npeacrtaBHuku pogy Carex L. Ta TvMnosi Buam
eBTpodHUX BOoNIT.

"PeByHiBcbke" (230 ra) — ue AiNsiHKM BUCOKONPOAYKTUBHOIO COCHOBOIO
nicy BikoM noHag 65 pokiB. CdopmoBaHi yrpynoBaHHs ¢opmauil Pineta
sylvestris, e Oo AgomiHaHTU gowmiwytoTbecs Betula pendula Rothta Alnus
glutinosa (L.) Gaertn. Micusmun cdopmoBaHun nignicok i3 Sambucus nigra
(acouiauig Pinetum sambucoso-pteridiosum), TakoX po3pigKeHO Yy LbOoMy
apyci Tpannsetbca Frangula alnus. B TpaB’siHOMy nokpusi — 6opearnbHi Ta,
MEHLLOK Mipoto, HemopanbHi Buau: Dryopteris carthusiana, Hieracium
pilosella L., Fragaria vesca L., Helichrysum arenarium (L.) Moench.,
perioHanbHO pigkicHi Bnan Chimaphila umbellata, Pteridium aquilinum.
3adhikcoBaHO YEPBOHOKHWXHUI BUA opxigen - Platanthera bifolia.

"Copokowmubknn YanenosHuk" (0,5 ra) — uUe UiHHI [iNAHKW TUMNOBOro
CcocHOBOro Jiicy Bikom rnoHag 100 pokiB, Micua rHi3gyBaHHA Cipux Yanenb. Ha
AaHin TepuTopil NowupeHi yrpynosaHHa dopmadil Pineta sylvestris (Pineta
graminosa), 3 AOMiHyBaHHAM i CRiBOOMIHYBAHHAM Pi3HOMaHITHUX BuUAIB
poanHn Poaceae y TpaB'sHOMY spyci (yrpynoBaHHs acouiauin Pinetum
graminosum, Pinetum calamagrostidosum (epigeioris), micuamu Pinetum
sparsiherbosum).

"Copokowmubka aibpoBHa AgingHka" (2,9 ra) — ue nokasoBa AingdHka
HacagXeHb NPUPOAHOro NOXo4XeHHA BikOM noHaa 165 pokiB Ha Tepaci Hag
3annaesoto p. [ecHa. OXOpPOHAETbLCS YacTMHa JlicOBOro MacuBy 3
HacamkeHHaMu Quercus robur L. 3 gomiwkoto Tilia cordata Mill. Cknan
TpaB’sAHOro  NOKPMBY  OOCUTb  PIBHOMAHITHUA, MNepeBaXHO [OOMIHYIOTb
yrpynoBaHHsi acouiauin  Quercetum sparsiherbosum Ta Quercetum
graminosum.

"0y6 KocadiBcbkun" (0,01 ra) — oB’ektom € OaraToBikoBuin Quercus
robur. JaHnn eksemnap BUOy 3pocTtae Ha TEMHO-CIpUX OMig30neHnx rpyHTax,
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Ha y36iudi cTtapol 6pykoBaHol goporn go c. Jlowakosa 'yta. Mae obxsaTt
ctoBbypa b6inbwe 5 M, Bucota gepea — bGinbwe 30 meTpiB, MOro BiK —
6rm3bko 500 pokis.

"McooniB ocTpiB” (119 ra) — ue Micue YHiKanbHOI NPUAECHAHCBKOI
Aibposu 3 BaraTosikoBux aybiB (Quercus robur) Ta AiNAHKU PigKICHUX BIKOBUX
waTtpoBux coceH (Pinus sylvestris). Takox Yy [gepeBOCTaHi Micusamm
cnisgomiHye Populus tremula L. Ta Tpannaetbcs pigwe Populus alba L. Yci
NpeacTaBHUKN OEPEBHOMO Apycy — bGaraTtoBikoBi AepeBa. HannowunpeHiwmmm
YyrpynoBaHHSAMKW € LieHO3M acouiauin Quercetum graminosum, Quercetum
festucoso-pteridiosum, Quercetum pteridioso-stellariosum. BwusiBneHo
YepBOHOKHWKHI BUAu - Epipactis helleborine Ta Lilium martagon L.

Yci TepuTopil y cknagi npupoaooXOpOHHOro 06’eKkTa BigirpatoTb BaXvBy
ponb Yy 36epexeHHi QiTOpisHOMaHITTS perioHy. A npoekToBaHun BiocdepHui
pesepBaT COpUATUME TMOKPALLEHHI eqEKTUBHOCTI CMiflbHUX 3yCuiib Yy
AOOTPUMaHHI  MDKHapOAHOro  NPUPOAOOXOPOHHOrO  3akoHogaBCcTBa  Ta
3abeaneyeHHi cTanoro po3BuUTKY.
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MopiBHANBLHMIX BNJIUB pPiCTPerynio4Ymx npenapariB Ha eHeprito
NMPOPOCTaHHS Ta CXOXiCTb HAaCiHHA KanycTu copTy binocHixka

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu [fozons, YKpaiHa

The article provides a comparative description of the influence of plant growth
regulators on the processes of germination of white-headed cabbage seeds of the
White Snow variety. It was established that the Epin-maxi solution increases the
germination energy of cabbage seeds, exceeding the control indicator by 2,5%
compared to control. Treatment with Epin-maxi drugs increases the germination of
cabbage seeds by 9,9%, Vimpel-2 by 8,5%, and Kornevin by 4,2% compared to the
control.

The investigated plant growth regulators showed a positive effect on the
processes of germination of cabbage seeds of the Bilosnizhka variety.

Kno4oBi crnoBa: Kanycrta, eHepria rnpopoCcTaHHA, CXOXICTb HacCiHHA, EniH-
Makci, Bumnen-2, KopHeBiH.

36inbweHHs BUMPOBHULUTBA SKICHOI npoaykuii Oyno i 3anuwaeTbes
KNIOYOBMM 3aBOaHHAM AN BCbOro arpornpoMUCNOBOro KOMIMMEKCy YKpaiHu.
Bucoka BpoOXaWHICTb Ta SKICTb CiNlbCbKOrocnogapChbKkol NMpoayKuil 3Ha4YHOR
Mipoto 3a6e3neyyoTbCa HaCiHHAM i3 rapHMMKM MOCIBHUMM SIKOCTSAMKU. KanycTa
GinoronoBa BUCOKOBpOXaWHa YHiBepcanbHa OBOYEBa KyrnbTypa, 4Ka
3abe3neyye geLweBo NPOAYKLUIELD, WO CApUSE CTanomy po3BUTKY CiflbCbKOro
rocnogapctBa. CXOXIiCTb KanyCTu B OKPEMi HECNPUATIUBI POKU Pi3Ko
3HWXKyeTbcA. OgHMM i3 HanpsAMIB BOOCKOHANEHHA TEXHOMOril BUPOLLYBaHHSA
Ta NigBULLEHHA BPOXAMHOCTI KanycTu € po3pobka edekTUBHOI cuctemu
3aCTOCYyBaHHSA Cy4aCHUX perynatopis pocTty, 3acobiB Ans nigBULLEHHS
BpOXanHOCTI Ta 36inbLeHHs obcariB BUPoOHMLTBa 0BOYEBMX KyIbTyp [1].

CyyacHi perynatopu poCTy POCIIMH € HEBIA'€MHUMW Ons NigBULLEHHS
CXOXOCTi Ta eHeprii NPOpPOCTaHHA HACIHHSA, BOHW 34aTHi NigBuvLLYyBaTH
IMYHHICTb POCSIMH, CTIUKICTb A0 HECNPUATNMBUX YMOB POCTY Yy CTPECOBUX
cUTyauisix, NPUCKOPIOBaATU pPICT Ta PO3BUTOK, NigBULLYBATU BPOXAWHICTDb,
3abes3neyyBaTn eKosioriYHy 4YMCTOTY BpoOXat. Bce ue pobuTb perynsitopu
POCTY POCIINH NpoCTO He3aMiHHUMU npu BUPOLLlYBaHHI
CinbCbKOrocnogapcbknx KynbTyp [2, 3]. ToMy AOOCnigKeHHA MNOPIBHANLHOrO
BANMBY CYYaCHUX pPerynatopiB pocTy POCAMH Ha NpoLecyu MPOpPOCTaHHSA
HaCiHHA OBOYEBMX KynbTyp npeacTaBrise cobow akTyanbHy npobnemy
CbOroeHH4.

MeTo Hawoi poboTn € BUBYEHHSA MOPIBHANILHOIO BMSNBY PErynaTopis
pocty EniH-makci, Bumnen-2 Ta KopHeBiH Ha eHeprito MpopocTaHHA Ta
CXOXICTb HaCIHHA KanycTn copTy binocHixka.

19



BoTaHika i ¢isionoria pocnuH

[na gocnigkeHHA BUKOPUCTOBYBAIM HACIHHSA KanycTn copTy binocHixka.
Lle nisHbocTUrnun copt 6inoronoBoi KanycTu, COKOBUTOI, 3 XOPOLUMMU
CMakoBMMMU AKOCTAMU. [aHuni copT npugaTtHUW OS5I CBIKOro CNOXWBaHHS,
nepepobkn (KBALLEHHS, KOHCEpPBYBAHHS) Ta [OOBroTpuBanoro 36epiraHHs.
HdocnigkeHHa  npoBoAMNAMCA B HaBYanbHO-HAyKoOBiM  nabopartopii 3
BioXiMiYHUX Ta MeaMKo-BaneonoriYHnx gocnigxeHb HiXKMHCLKOro gep>xaBHOro
yHiBepcuTteTy iMeHi Mukonu loronsa. [na BMBYEHHS MOPIBHANLHOIMO BMSIUBY
perynatopiB  pocty EniH-makci, Bumnen-2 Ta KopHeBiH Ha eHeprito
NPOPOCTaHHA Ta CXOXICTb HACiHHA y Yawkuy [eTpi Ha dinbTpyBanbHUK nNanip
BigOMpann HaciHHA kanycTu y kinbkocTi 100 wT. Ta 3anuBanu po3ynHamu
aocnigxyBaHuMx npenapaTtie. Hamun 6ynu BUMKOPUCTaHI HACTyMHI BapiaHTw,
KOHLEeHTpaLia AKX BM3Ha4anacs BignoBigHO A0 3aBOACHKOI IHCTPYKLUIT Woao0
3aCTOCyBaHHSA KOHKPETHOro npenapary:

— KOHTpOsb (6e3 06pobkn, oucTunboBaHa Boga);

— Enin-makci (0,2 mn npenapaty Ha 111 Boan);

— Bumnen-2 (20 mn npenapaty Ha 11 Bogw);

- KopHeBiH (1 r npenaparty Ha 1511 Boawn).

HaciHHa npopollyBann y TepmocTtaTi 3a Temnepatypu +20-25°C. [Onga
BM3HAYEHHSA eHepril NpopoCcTaHHA Ha 5 Aoby BM3Ha4anu BiACOTOK NPOPOCHNX
HacCiHMH Ta HopMaribHUX TMPOPOCTKIB [0 3arasibHOro 4ucra HaciHUH Yy
nocyauHi. [1o ymcna HopmarbHO NPOPOCNOro HaCiHHA BIHOCUIM HACIHHS, WO
PO3BMHYINN 300POBI  KOPIHUI [OOBXMHOK HEe MeHLWe [OOBXWHM HaCiHHSA.
3aranbHa CXOXICTb HaACiHHS BM3Ha4yanacda fK Bi4COTOK KiNlbKOCTi NPOpPOCInX
HaciHuH Ha 10 goby. lig Yac npopollyBaHHS WOAEHHO 34iMCHIOBaNu ob6nik
HaCIHWH, SIKi MPOKITIOHYIIUC, Ta HACiHUH, AKi NPOPOCHH.

Y npoueci NpopoCTaHHA HacCiHHA 3apOoAoK, BMKOPWUCTOBYHOYM 3anacHi
MNOXMBHI PEYOBUHWN HACIHWHKN, NEPETBOPHOETLCH HA NPOPOCTOK, KU 30aTHUN
CaMOCTINHO XUBUTUCA. Y LEeWN nepioq Baxnuea porib NPUAINSAETbCA eHepril
NPOPOCTaHHA Ta CWUSli POCTY HaCiHHSA, Bid4 AKUX 3aneXxuTb BpPOXaWHICTb
KynbTyp [4]. Tlig yac dasm O6yOHSBIHHA Cyxe HaCiHHA nornvHae Boay Ao
HaCTaHHS KPUTUYHOI BOMOroCTi. Y HACIiHUHI MOCUIOKTBCA NpoLecu rigponiay,
ANXaHHS, MoOini3auisa 3anacHUX MNOXMBHUX PEYOBUHKM, WO HaOxXoOsTb A0
TOYKM pocTy. [lokasHWK eHepril NPOPOCTaHHA XapakTepusye npouecu
OPYXXHOCTI NOSIBM CXOAiB Ta MacoOBICTb PO3BUTKY MPOPOCTKIB. Perynaropwu
POCTY YMHATb MNO3UTMBHY [Lit0 HA POCIVHW, NIABULLYIOYN  EHeprito
NPOPOCTaHHSA HACIHHSA [5].

PesynbTaty nNOPIBHAMBLHOrO BMIMBY perynatopiB  pocty EniH-makci,
Bumnen-2 ta KopHeBiH Ha MOKa3HWK eHeprii MPOPOCTaHHA HACiHHA KanycTu
copTy binocHixkka BigobpaxeHo y Tabn. 1.
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Tabnuuga 1
EHepria npopocTaHHA HaciHHA KanycTu copTy binocHixka 3a gii
perynaTtopiB pocty EniH-makci, Bumnen-2 ta KopHeBiH

BapiaHT EHeprisa npopocTaHHsa, % % [0 KOHTPOIHO
KoHTponb 40 100
EniH-makci 41 102,5
Bumnen-2 39 97,5
KopHeBiH 30 75,0

Hamn BCTaHOBMNEHO, WO 3acTOCyBaHHA peryndaropa pocTty EniH-makci
npusBesio 0 MiABULWEHHA eHepril NPOpPOCTaHHA HACiHHA KanycTu CopTy
binocHixkka Ha 2,5% nopiBHAHO 3 KOHTponeM. EHepris npopocTaHHsS HaCiHHA
KanycTu 3a o06pobkn Bumnenom-2 Ta KopHeBIHOM He nepeBuLlyBana
3HA4YEeHHS KOHTPOSfbHOro BapiaHTy. TakMm 4mHOM, EniH-makci maB
NO3UTUBHMI BMNSIMB HA MOKA3HUK eHepPril MPOPOCTaHHS HACIHHA KanyCTu COpTY
bBinocHixka.

BusHa4vatoun He nuwle eHeprito NPOPOCTaHHA, a W 3ararnbHy CXOXICTb B
nabopaTopHMX YymMoOBax, MOXHa OTPUMaTU XapakTEPUCTUKY MNOTeHuiany
HacCiHHOro marepiany Ta CnpoOrHo3yBaTW 4acTKy HoOpMasibHO CAOPMOBaHUX
NOBHOLUHHMX MNPOPOCTKIB. Pe3ynbTaTtn MOPIBHANBHOMO BMSIMBY Perynsatopis
pocTy EniH-makci, Bumnen-2 ta KopHeBiH Ha MOKa3HUK CXOXOCTI HAaCiHHS
KanycTtu BigobpaxeHi y Tabn. 2.

Tabnuusa 2
CxoxicTb HaciHHSA KanycTu copTy binocHixka 3a ail perynaTtopis
pocty EniH-makci, Bumnen-2 ta KopHeBiH

BapiaHT CXOXiCTb HaCIHHS, % % [0 KOHTPOO
KoHTposb 71 100
EniH-makci 78 109,9
Bumnen-2 77 108,5
KopHeBiH 74 104,2

3a pesynbTatamy Hawux SOCMigKeHb 3aCTOCyBaHHA perynsaTtopiB pocTy
Npu3Beno A0 MigBULLEHHA CXOXOCTI HaciHHA copTy binocHixkka. Tak, 3a
00pobkn npenapatom EniH-mMakci CXOXICTb HaCiHHA KanycTu niaBuvLlyBanacs
Ha 9,9%, Bumnen-2 — Ha 8,5%, KopHeBiH — Ha 4,2% NOpPIiBHSAHO 3 KOHTPONEM.

3a pesynbrtatamu AocnigkeHb Oyfio BCTAHOBMEHO, LWO HaWKpalum
BMSIMB Ha MOCIBHi AKOCTi HACiHHA KanycTun copTy binocHikka mas EniH-makci.
Lle MmoxxHa nosicHutu Tum, wo EniH-makci sisnse coboto perynarop pocTy Ta
PO3BUTKY POCIINH 3 ACKPaBO BUPaXXEHOK aHTUCTPECOBOK Ta adanToOreHHoOH
pieto. Llen npenapaT Hanexutb 0 rpynn ©paccuHonigis. BiH MiCTUTL §K
Aitovy peyoBMHY BUCOKOOUULLIEHUI, LUTYYHO CMHTE30BaHuU 24-enibpaciHonia,.
EnibpaccuHonin, Aitounm onocepedkoBaHO 4Yepe3 ropMOHarbHYy CUCTEMY,
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BNNIMBAE Ha aKTUBHICTb Ta OIiOCMHTE3 {EpPMEHTIB OKUCHOIo  LMKIy,
NOCUSIOKYN MPOPOCTAHHA HACIHHA Ta 3pOCTaHHS POCAWH, NiABULLYHOYN
CTiMKICTb A0 BioTMYHMX Ta abioTMyHMX pakTopiB, 36iNblUyOYN BpOXawn Ta
noKpaLlye Noro sikicTb [6].

Bumnen-2 — KoMnnekcHUin NpUpoaHO-CUHTETUYHUIA NpenapaT KOHTaKTHO-
cucTteMHol il ana obpobku HaciHHA | pocnuH. [1o cknagy perynstopa pocTty
Bumnen-2 BxogAaTb  NOnieTUNeHoKeMau | Cofli FyMIHOBUX — KUCHOT.
[MonieTnneHokcnan, BOSOAIKOYM HU3BKOK MOJSIEKYNSAPHOK Maco, J1erko
NPOHWNKAOTb B TKAHWUHU, BUKOHYIOYM MPU LIbOMY POSflb TPAHCMOPTHOIO areHTy
AN ryMiHOBUX KMcnoT. Came rymiHOBi KUCMOTWN akTUBYHOTb OBMIiHHI npoLecu B
pOCfMHAaxX, MiABULLYIOTb CXOXICTb HACIHHS Ta  peryniowTb  npouec
MiHEpanbHOro XuBreHHs [7].

KopHEBIH — Le CTUMYNATOP Ha OCHOBI reTepoaykCuHY, (IiTOropMOHY
ayKCMHOBOIO psay, KUK Bignosigae 3a nogin ta gndepeHuiauito POCIUHHUX
KNITUH | TKAHWH, NOCUITIOKYN NPOPOCTaHHA HACIHHSA, KOPEHEYTBOPEHHSA TOLLO.
Okpim uboro, KopHeBiH nigBuWye IiMyHITET pPoOCNMH [0 PUOKOBUX
3axBOPHOBaHb.

TakMMm 4YMHOM, BCTAHOBIIEHO, LWO AOChigXyBaHi perynaropu pocTty
POCNMH NoKasanu MNO3UTMBHUA BMSIMB Ha MNPOLIECM MPOPOCTaHHS HACIHHSA
kanyctn copTty binocHikka. HamBuLli nokasHukn Gynu BusiBreHi 3a 06pobku
npenapatoMm EniH-makci. Lle nigTBepoXye nNepcneKkTUBHICTbL perynsaTopis
pPOCTY ANS NigBULLEHHSA NOKa3HUKIB MPOPOCTaHHSA HaciHHA. Tomy, nogarnblue
BUBYEHHS BMNIIMBY BULLE 3a3HAYEHUX PEYOBUH € NEPCNEKTUBHMUM HaNpPAMKOM
JOCHiAXKEeHb.
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Bnnue picTperynoroymx npenapartiB Ha nabopaTopHy i NoNbLOBY
CXOXiCTb HaCiHHA NLeHuULi y OCiHHiN nepioA

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu [ozons, YKpaiHa

The work is devoted to determining the influence of restorative drugs Vimpel 2,
Epin+ and Tsypkon active for laboratory and field germination of winter wheat
seeds of three varieties in the autumn period. According to the results of the
research, it was established that the seeds of winter wheat of the Elita variety have
the highest germination rates after pre-sowing treatment with the drug Vimpel 2.
The seeds of winter wheat of the Skagen variety have the highest germination rates
under the action of the drug Zircon active. Winter wheat seeds of the Bereginya
variety, both in the laboratory and in the field experiment, had low germination
rates, so it is not recommended to use this lot for sowing.

KnioyoBi cnoBa: o3uma nuweHuus, pictperyntotdi npenapaTtu, nabopartopHa
CXOXIiCTb HaCIHHS1, MONbOBA CXOXICTb HACIHHA.

MweHnus 3smnyamHa (Triticum vulgare L.) — ue ogHa 3 HaMUMOLIMPEHILWNX
36PHOBUX KynbTyp Yy CBITi. |i BUKOPWUCTOBYIOTb AN BUrOTOBMIEHHS XMiba,
MaKapOHHUX BUPOBIB, PiBHOMAHITHUX KPyn Ta iHWMX NPOAYKTIB Xap4yBaHHS.
MweHnya MIiCTUTb y CBOEMY cknafi 6araTto KOPUCHUX MOXUBHUX PEYOBUH,
Takux sk Byrnesoau, 6inkn, BitamiHn Ta miHepanu [1].

Cepen 3epHOBMX KynbTyp O3uMMa nMWeHuus — ogHa 3 HanbinbLu
BUMOIMMBUX [0 (OaKTOpiB 30BHIWWHLOrO cepenosuwia. TOMy OTPUMaHHS
BUCOKMUX BpOXaiB cTae Bce OinblU CKMagHUM Y 3B’A3KYy 3i 3MiHaMu Knimary,
BUCHaXXEHHAM I'PYHTIB Ta 3MEHLUEHHSIM NociBHMX nnow, [2]. Taki npuynHn €
ymMOBaMu A4 NOLWYKY HOBUX TEXHOSOrIN, WO MOXYTb BOOCKOHANUTU npouec
BMPOLLYBAHHSA 3€pPHOBUX KynbTyp A9 AO0CArHEHHs noTpibHoro obcary
BUPOOHMNLTBA.

OpaHum i3 cnocobiB 36inbLUEHHST BPOXKaNHOCTI HACIHHA 3€PHOBUX KYTNbTyp
€ nepeanociBHa o0pobka HacCiHHA picTperynoyYnMmM npenapatamu, siki
3abes3neyaTtb POCNMHY EHeprieo Ta NNacTUYHMMK MaTepianaMmm, oNnTUMI3YOTb
Ta KOHTPOMOKWTb OKpeMi disionoriyHi  pyHKuil, OBioximiuHi  peakui,
niaTpumyBatTMMyTb Ta  MNOMINWYBaTUMYTb  3arafibHAA  CTaH  POCIIUH,
3axuuiaodn  OpraHiaM  Bi4  HECnpuAaTIUMBUX  YMOB  HaBKOSIULUHLOIO
cepegoBuLa.

MeTolo Haworo pgocnigkeHHa ©6yno 3’sicyBaTu BAAUB NepeanociBHOI
00pO6KN HaCiHHS O3UMOI MLIEHULi PiCTPEerynioyYMMn npenapartamMmm Ha 1Moro
CXOXiCTb. [Ns ubOro BMKOPUCTOBYBanM Taki pIiCTperynodi npenapaTu:
EniH+, Bumnen 2 ta UupkoH akTus.

CXOXiCTb HACiHHS — Lie 30aTHICTb POCNMHM MPOPOCTaTU NPU HOPMabHUX
yMOBax B CTPOK, SIKUA BCTAHOBIEHUN 0N AaHOI KynbTypu. BupaxaeTtbcs uen
NOKa3HUK Yy BigcOTKaX. AKLWO BiCOTOK CXOXOCTi HU3bKUW, TO NociBu OyayTb
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3pigpKkeHi. Po3pi3HATE OBa BWOM CXOXOCTI MONboBY Ta nabdopaTopHy.
CXOXiCTb € BaXNMBUM MOKaA3HMKOM, SKMA MPSIMO BMASIMBAE Ha BPOXaWHICTb
KynbTypu B nocisax.

3aknagaHHs nabopaTtopHoro gocnigy 6yno nposeaeHe B HixKMHCbKOMY
aepxxaBHoMy yHiBepcuTeTi iMeHi Mukonu Noronsa BoceHn 2023 poky. HaciHHA
O3MMOI MWEeHULi nonepeaHbO 3aMoudyBann y po3dYnHaX OOCHigKyBaHUX
PICTPErysnoymx npenapariB, SKi rotyBany BianoBigHO 3a iHCTPYKUiSIMU OIS
KOXXHOrO 3 HuX. HacCiHHA KOHTPONbHOro BapiaHTy 3amoyyBanun Yy BOfi.
[lepeHeceHHs1 HaCiHHA, 3aMOYEHOro y npenaparax, 34iMCHIOBannM y 4allku
[MeTpi y KinbkocTi No 50 WTYK Ha KOXeH BapiaHT Ta gogasanu no 10 mn Boaw.
Uepe3 10 gHiB nigpaxoByBarnu KinbKiCTb MNPOPOCIIMX HACIHUH Y KOXHOMY
BapiaHTi Ta BUpaxoByBasnu BiACOTOK CXOXOro HaCiHHSI.

Bnnue pictperynioounx npenapatiB Ha niabopaTtopHy CXOXiCTb 03MMOI
nweHuui BigodpaxeHo B Tabnuui 1.

Tabnuuyga 1
Bnnue picTtperynooymx npenapartiB Ha nabopaTopHy CXOXiCTb
HaciHHA nweHuui (%) y oCiHHIN nepioA

BapiaHTu CXOXICTb HACiHHSI COPTIB 03UMOI MweHnui, %
JocnigXeHb Enita CkareH bepervHs
LinpkoH aktuns 87,4+0,6 98,6+0,6* 14,6+£2,9
Enin+ 75,4+4.9 94,6%1,2 3,4+1,2
Bumnen 2 95,4+0,6* 96,6+0,6 11,4£1,5
KoHTponb 84,0£1,7 95,41+2,3 10,0£2,0

lpumimka: * — pi3HULS OOCTOBIPHA NOPIBHAHO 3 KOHTponewMm, p < 0,05

3 Tabnuui 1 BUOHO, WO CXOXICTb HaCiHHS O3MMOI NweHuui copTy EniTta
6yna HanBMLLOK NpKU 3aCcToCyBaHHI Ans o6pobkn HaciHHA npenapaTty Bumnen
2. JlaBopaTopHa CXOXICTb NPW 3aCTOCYyBaHHI LbOro perynsatopa pocty byna
Ginbwoto Ha 11,4% nopiBHAHO A0 koHTpont. CopT o3umoi nweHuui CkareH
MaB HamBuLly nabopaTopHy CXOXiCTb 3a Ail npenapaty LIMpkoH akTuB, sikun
nepeBuLLyBaB MOKa3HUKN KOHTPOSIbHOro BapiaHTy Ha 3,2%. CXOXiCTb HACiHHSA
copTy beperuHa BusaBMNachb HaWripLwow cepen OOCNiAXKyBaHUX COPTIB, TOMY
HaCiHHS Uiel napTil He MOXHa BUMKOPWUCTOBYBATU 4114 NOCiBY.

HaciHHa o3mmol nuweHuui ans nofibOBOro Aocrigy adHanoriyHo Ao
nabopaTopHOro 3amo4vyBanu y AOCNigKyBaHMUX PiCTPErynoymx npenaparax
3a IHCTpyKUielo A0 KOXHOro 3 Hux. Bucis 3gincHioBann 09.10.2023 poky vy
KinibkocTi no 100 HaciHWH (y TpuMpasoBil NMOBTOPHOCTI) Ha KOXEH BapiaHT.
CxoxicTb BM3Ha4yanv Ha 13 geHb nicrnsi nocisy.

Bnnne nepegnociBHoi 06po6KK HACIHHA piCTperynioyYMMmy npenaparamm
Ha MONbOBY CXOXICTb HACIHHS O3UMOI NLEHWL Y OCIHHIN nepiog BigobpaxeHo
B Tabnuui 2.
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Tabnuuga 2
Bnnue picTperynioo4yunx npenapatiB Ha NOfIbOBY CXOXICTb
HaciHHA nweHuui (%) y oCiHHIN nepioA

BapiaHTu CXOXiCTb HACiHHA COpPTIB 03UMOI NeHnui, %

AocnigpkeHb Enita CkareH bepervHsa
LInpkoH akTmB 78,613,9 88,3+1,0* 12,8+6,1
Enin+ 78,0+£2,0 83,8+5,3 6,0+3,4
Bumnen 2 80,316,2 78,515,0 10,31£6,9
KoHTponb 78,825 82,0+3,4 8,0+4.,8

lNpumimka: * — pisHMUA OOCTOBIPHA NOPIBHAHO 3 KOHTponem, p < 0,05

Ak BMAHO 3 Tabn. 2, NofboBa CXOXICTb HACIHHA O3MMOT MWeEeHULi CopTy
EniTa Oyna HanBuLoo Npu 3acTocyBaHHi npenapaTty Bumnen, skuin Ha 1,5%
nepeBuLLyBaB MOKA3HWKN KOHTPOJSIbHOro BapiaHTy. O3vma nweHuus copTty
CkareH mana HamBuLLi NOKa3HMKM CXOXOCTI y BapiaHTi i3 3aCTOCyBaHHAM ANs
006pobkM HaciHHA npenapaTty LMpkoH aktme, sikMi MaB Oinblli LOCTOBIPHI
3Ha4YeHH4A LbOro nokasHuka Ha 6,3% B MOPIBHSAHHI 3 KOHTPOSIbHUM BapiaHTOM.
CopT bepervHa y nonboBUX YMOBaXx TakoX NokasaB HaMHMXKYY CXOXICTb.

OTxe, 3a pesynbTatamuy MpPOBEAEHUX AOCHIAXKEHb, MOXHa 3pobuUTK
BUCHOBOK, LLIO HACiHHA O3UMOI NweHuui copTy Enita Mae HanBULLI NOKa3HUKK
CXOXOCTi 3a nepegnociBHoi 00pobkn npenapatom Bumnen 2. B cBoto 4vepry,
HaciHHS 03MMOl nweHuui copty CkareH Mae HamBuULLY CXOXICTb 3a fail
npenapaty LinpkoH aktme. HaciHHA o3umol nweHuui copTy beperunns, sk B
nabopaTtopHOMy, TakK i B MNOSbOBOMY [OCMiAi Mano HWU3bKI MOKa3HWUKK
CXO>OCTIi, TOMY BUKOPUCTOBYBATM LKO NapTit0 4O NOCIBY HE peKOMEHOYEMO.

NitepaTtypa
1. Masyp B.A., Tloniwyk I.C., Tenekano H.B., MopgsaHiok M.O.
PocnuHHuyteo. HaB4anbHu nocibHuk. BiHHuus: Bupgasnuuteo TOB
"Opyk". 2020. 352 c.
2. 3iHyeHko O.l.,, CanateHko B.H., binoHoxko M.A. O3uma nwenunusa //
PocnuHHnyTeo: TigpyyHuk. K.: ArpapHa ocsita, 2001, c. 183-210.
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MopiBHANBLHMM BNNMB npenapartiB EniH, Bumnen ta KopHeBiH Ha
nabopaTtopHy CXOXiCTb HaCiHHA ToMaTiB copTy JlsiHa

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu 'oz2ons, YkpaiHa

The article examines the comparative effect of plant growth regulators Epin,
Vimpel and Kornevin on the laboratory germination of tomato seeds of the Liana
variety. According to the results of the study, it was established that at the initial
stages of seed germination, the studied drugs did not affect the energy of
germination. But on the last date, the effect of the Epin and Vimpel preparations
was 3% higher in terms of the number of germinated seeds compared to the control
variant. Epin had the best effect on seed germination. It ensured the formation of a
greater number of germinated seeds compared to the control by 4,8%. Vimpel and
Kornevin preparations also stimulated seed germination, increasing the germination
rate by 3,6 and 1,2%, respectively. Therefore, the researched plant growth
regulators Epin and Vympel should be used to treat tomato seeds before sowing,
as they contribute to increasing the seed germination rate.

Knwo4yoBi cnoBa: HacCiHHA ToMmaTiB, e€Heprida MNPOPOCTAHHS, CXOXICTb,
PErynaTopu pocTy POCIUH.

TomaTt (Solanum lycopersicon L.) — pocnvHa poguHu [lacnbOHOBUX —
BUCOKOBpOXaiHa oBoyeBa KynbTypa. [i nnoan 6arati Ha KOPUCHI PEeYOBUHU:
BiTaMiHW, MiHepanbHi COSi i opraHiyHi KMCNoTWU. TakoX nnoan UbOoro oBoYa
BiA3HA4YalOTbCA BUCOKMMW CMaKOBMMU HAKOCTSAMU, BUKOPUCTOBYIOTLCH Y
CBDKOMY, 3acofieHOMy, MapwuHOBaHOMY BWUMAAl Ta B KyniHapil. Bnusbko
MONOBUHM BPOXakw TOMaTiB nepepobsiooTs Ha COKW, Mope, 3anvBKU [0
KOHCepBIB.

Mnogn Tomartie Mmictate 40% QOeHHOro pekoMeHOOBaHOro MiHIMyMy
BiTaMmiHy C. BoHM € pkepenom BiTamMiHy A, KM NiOTPUMYE iMyHHY CUCTEMY,
3ip Ta 3gopos'a wkipn. BitamiH K, Wwo mictntbca y nnogax HeobxigHuM ans
KICTOK, @ Kanin TOMaTiB € KIHOYOBOK MOXMBHOK PEYOBMHOK ANs poboTu
cepusi, CKOPOYEHHA M'A3iB Ta NIATPUMKA HOPMarbHOro apTepianbHOro TUCKY.

TomaTn MICTATb NOTY>XHUA aHTUOKCUAAHT JiKOMNEH, SKMA HaJae nnogam
YepBOHOro Konbopy. [ocnigpkeHHsmn 6yno BCTAHOBMEHO, WO BXMBAHHSA
nnofie TomatiB Habarato edekTUBHiLE ANs 340POB'A cepus, HXK NpuimMaTy
nikoneHosi [o6aBkK. IHWI OOCNIAXKEHHS NOKa3ylTb, WO BULLWA pPiBEHb
niKoneHy B KPOBi MOB'A3aHUA 3 HWKYMMU MNOKa3HUKaMuM MeTabornivyHoro
CUHOPOMY Ta Knactepy Pi3HUX pakTopiB pu3KKy, K NiABULLYIOTb LLAHCU
PO3BUTKY XBOPOOU cepus, aiabeTy um iHCynbTy. JliKONeH TakoX KOPUCHUI O
oyen.

Kpim TOro, y Tomarax MicTaTbCa NtOTEiH i 6eTa-kapoTuH. Lli noXumBHi
pevYoBMHN MIQTPUMYIOTE 3ip | 3axuwarTb Big Takmx XBOpob oyen £k
KaTapakTa i MaKynspHa gereHepadiq.
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OcHoBHMI cnocib BMpoLLyBaHHS ToMaTiB — po3cagHun [1]. [Insa B4acHoro
OTPUMaHHA AOOCTaTHbOI KINIbKOCTI po3caan, MOTPIOHO MaTU  HaciHHSA
BiANOBIAHWX COPTIB i3 JOCUTb BUCOKOK CXOXICTHO. Llen nokasHuk moxe 6yTn
HEBUCOKMM Yepe3 HU3KY MNPUYMH (HacCiHHA 3HaxXoOuUTbCA Yy CTaHi CrOKOH,
HeHanexHe 1noro 3o6epiraHHs, Towo). [looaTkoBi 3axo4n MOXYTb BMMBATU Ha
NOKpaLLeHHA NpoLeciB NPOpPOCTaHHSA HaCiHHA. [JocUTb e(PEKTUBHUM 3aX040M
NiABULLEHHST CXOXOCTI HaciHHA € 1noro obpobka nepen BUCIBOM
CTUMYJIIOIYMMU pedoBMHAMKU. TakKnMmn pevyoBUHAMMU € PErynaTopu pocTy, siKi
6e3nocepegHbO BANMMBaAKOTb HA NpoLecy 06MiHy pe4yoBUH Ta eHepril.

MeToto Hawoi pobotn B6yno nopiBHATM e(EeKTUBHICTb Ail peryndaropis
pocTy pocnuH EniH, Bumnen Tta KopHeBIH Ha npouecn NpopoCTaHHA HACIHHSA
TomariB copTy JlaHa. [Insa npoBedeHHS AOCNIIKEHHA HACiHHA NPOopPOLLyBanu y
Yawkax [leTpi 3 BUKOPUCTAHHAM PO34YMHIB PErynsatopis pocTy, AKi rotysanu
BIANOBIAHO [0 IHCTPYKUiN, BKasaHux npenapatiB. HaciHHA KOHTPOSbHOro
BapiaHTy obpobnanun Bogor. Yalwku BUTpUMyBanu 3a cranol TemnepaTypu
25°C y TempsBi. llicna nosBm neplumx NPOPOCTKIB Yepe3 KOXHI aBa AHi
doikcyBanu eHeprito NPOPOCTaHHSA Y KOXXHOMY BapiaHTi. EHepria npopocTtaHHSA
— L€ KiNbKICTb NPOPOCNOoro HaciHHA (y %) Ha neBHUN MOMeHT. Llen nokasHuk
[a€ MOXINUBICTb OTPUMYBATU APYXKHi CXOAM | PIBHOMIPHO PO3BMHYTI po3cagHi
pocnuHn. [0 BCTAHOBIIEHHSA OCTATOYHOIO NOKa3HMKa NPOPOCTaHHA HACiHHA —
CXOXOCTi, €Heprito NPOPOCTaHHA BOAnNocd BuU3HauuTM 4 pasun. PesynbTatu
LUMX gocnigkeHb BigobpaxxeHo y Tabnuui 1.

Tabnuus 1
Bnnue picTperynoroumx npenapartiB Ha eHeprito NPopoCcTaHHs
HaciHHA TomaTiB copTy JlsiHa

BapiaHTu EHepris npopocTaHHs HaciHHA (%) 3a gaToto
JOCNIO)KEeHHSA 14.03 16.03 18.03 20.03
KoHTposb 2 12 53 80
EniH 3 12 59 83
Bumnen 4 6 47 83
KopHeBiH 0 1 47 77

Ha novaTkoBMX eTanax nigpaxyHKy KinbKOCTi NPOPOCANX HaCiHUH
AOCnioXyBaHi npenapaTtu He BANUBann Ha eHeprilo NPOpPOCTaHHA HaCiHHA
ToMmaTiB. Ane Ha oCTaHHin aaTi gis npenapatis EniH Ta Bumnen 6yna Ha 3%
BiNbLIOK 3a KINbKICTIO MPOPOCANX HACIHWH, MOPIBHAHO A0 KOHTPOSbHOro
BapiaHTy.

CX0XiCTb HAaCiHHA BM3Ha4Yanu Ha OEeCATU OeHb Nicns 3aknagaHHsA
aocnigy. Bupaxanu uen nokasHuK Yy BiACOTKax OO0 KifIbKOCTI B3ATUX AN
NpopoLlyBaHHA HacCiHUH. Pe3ynbTtaT BNMBY OOCHIAXKYBaHUX npenapaTiB Ha
nabopaTopHy CXOXICTb HACiHHS ToMaTiB BigobpaxkeHo y Tabnuui 2.
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Tabnuuga 2
Bnnue picTperynoo4ynx npenapariB Ha CXOXICTb HaCiHHSA ToMaTiB
copty JlsiHa
BapiaHTun CXO0XiCTb HaCiHHS
AOCHIIKEHHS % CXOXO0ro HacCiHH4A % 00 KOHTPOSo
KoHTposb 83 100
EniH 87 104,8
Bumnen 86 103,6
KopHeBiH 84 101,2

Ak BugHo 3 Tabnuui, Ha CXOXICTb HACiHHA HanKpalle BNnvMBaB npenapart
EniH. BiH 3abe3nedyBaB yTBOPEHHS OiNfbLIOT KifIbKOCTI MPOPOCINX HACIHWH,
NOPIBHAHO 3 KOHTporiem Ha 4,8%. lNpenapatu Bumnen ta KopHeBiH Takox
CTUMYNIOBaANM Npouecn MpoOPOCTaHHA HACIHHA, 36inbluyodn  MOKa3HMK
cxoxocTi Ha 3,6 Ta 1,2% BignosigHo. Taky fit0 JocnigKyBaHUX npenaparTis
MOXHa MOACHUTU CKNagoM Uux pedosBuH [2]. Tak npenapaT EniH, cTBOpeHUn
Ha OCHOBI enibpaccuHonigy, KU € NPUPOAHUM POCAUHHUM ITOFOPMOHOM.
EnibpaccunHonig, Aaitoun onocepedkoBaHO 4epe3 ropMOHarbHYy CUCTEMY,
BNNIMBAE Ha AaKTMBHICTb | OIOCMHTE3  (PEPMEHTIB  OKMCHOrO  LUKIY,
MiAPOKCUNITUYHUX  PEPMEHTIB, YMHUTbL PI3HOBIYHWMA BMAMB HaA POCIIMHY:
NOCUIIOE MNPOPOCTAHHA HACIHHA | PICT POCAWH, NiABULLYE CTIMKICTL 00
BiOTMYHKMX | abioTUYHUX YMHHUKKIB. Perynatop pocty Bumnen 3aegdkum gil
KOMMOHEHTIB aKTUBI3ye BUPODNEHHS aaeHO3NHTPUEOOCEHOPHOT KUCNOTHU, TOMY
€ TMOTY)XHUM CTUMYNSAITOPOM BWPOBMEHHS €Heprii, MNOCUNIE KNiTUHHE
AWXaHHS, Crpude 3aCBOEHHIO KUCHIO KniTuHamu. 3a Ail Bumneny npupicT
LUBMAKOCTI CMOXUBAHHSA KUCHIO MITOXOHAPISMW pocnnHn 36inbluyeTtbes. Lle
NpU3BOOUTbL OO0 MPUCKOPEHHS BCiX OOMIHHMX npoueciB, y TOMY 4ucni
NiABULLYETLCA €Hepris MPOPOCTaHHA Ta cuna POCTYy MPOPOCTKIB, WO [ae
MOXNUBICTb cpopMyBaTU 3afaHy TryCcTOTYy CTOSIHHA  pocnuH. [itoyoro
peyoBuHO npenapaTty KopHeBiH € iHOONIN-3-mMacnaHa KucroTta, ska €
peryniaTtopoM poOCTy POCHWH Ta CNpuse NoAiny KMiTUH i 1X PO3TArHEHHIo
KITITUH.

Takum YmHOM, JocnigXKyBaHi perynatopu pocty pocnuH EniH Ta Bumnen
BapTO 3actocoByBaTuM AN 0OpobkM HaciHHA TomaTiB neped BUCIBOM,
OCKiflbKW BOHW CNpUSOTb  3BINbLUEHHIO MOKa3HMKA CXOXOCTi  HACIHHS.
Hanbinbw edektuBHuM npenapatom € EniH, akuin 36inbllyBaB NoOKa3HUK
nabopaTopHOi CXOXOCTi HaciHHA ToMaTiB copTy JlsHa Ha 4,8%.

NitepaTtypa
1. bBapabaw O. KO. OsoyiBHunyTBO: MigpyyHuk. K. : Buwa wk., 1994. 374 c.
2. [ocnogapeHko .M. Arpoximisi: MigpyyHuUK. Pexum  pgoctyny:
https://textbook.com.ua/agropromislovist/1473434567
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Bnnue picTperynoounx npenapartiB Ha nabopaTopHy CXOXiCTb
HacCiHHSA MOpPKBU copTy dnakko

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu 'ozons, YKpaiHa

The article examines the effect of re-regulating drugs such as Vimpel, Succinic
acid, Heteroauxin on the germination energy and germination of Flakko carrot
seeds in laboratory conditions. It has been established that the drug Heteroauxin,
when used for seed treatment, effectively affects the energy of germination and
germination of carrot seeds. According to the indicator of germination energy, it
contributed to exceeding the control indicators by 17.7%, and seed germination - by
18.6%.

KnoyoBi cnoBa: o00pobka HaciHHA, nabopaTopHa CXOXiCTb, e€eHepris
NPOPOCTaHHSA, piCTPErysioYi NnpenapaTy, MOPKBa.

MopkBa — UiHHMA OBOY, AKMW LUMPOKO PO3NOBCHOIKEHUN | BUPOLLYETHCS
Nno BCin TepuTopii YkpaiHn. 3a arpobionoriyHMMmn nokasHMkamm KopeHennin
MOPKBM Mae [JoBroTpuBanuin TepMmiH 36epiraHHs. OCHOBHOK NPUYUHOKD
NigABULLIEHOI yBarn O Ui€l POCINHU € He nuule COKOBUTUW CMaK i sICKpaBui
KOMip KopeHensiogy, a i WMoro XiMiYHWUW CKnag, SKUKM XapakTepu3yeTbCs
BUCOKMM BMICTOM Pi3HOMaHITHMX BIiTaMiHIB, MiHepanbHUX pPeYyoBMH Ta
KOPUCHUMW BIIACTUBOCTSAMW NS 340POB'S NMIOANHMN.

MopkBa wM™icTuTb BiTamiHn rpynn B, C, E, K i kapoTuHu, sKki
NepeTBOPIOTLCA Ha BiTaMiH A B opraHiami noanHu. KopeHennig MopKsu
mictutb 1,3% OinkiB Ta 7% ByrnesoaiB. Cepen MiHeparniB 4OCTaTHSA KiNbKiCTb
Y Hin 3ani3a, kanito, Migi, marHito, oocdopy, noay, KobanbTy, HIKEMD, XpoMy
Ta UMHKY. TakoX MopkBa Mae edpipHi Macna, siki HagawTb i1 0cobnmBoro
apomaty. MopkBy BMKOPUCTOBYIOTb He nuLle AK NPOLYKT XapyyBaHHSA, a i 3
NPOMINakTUYHOK Ta TepaneBTUYHOK METO, SK 3acid Big Aesikmx XBopob.
30Kpema 11 pekoMeHayTb Npu rino- i aBiTamiHO3i Ha BiTaMiH rpynn A. Takox
3aCTOCOBYIOTb  MPUMOYKM Ta eMynbCil  Ond  NiKyBaHHA  XPOHIYHUX
3aXBOPIOBAHHAX  LUKIPW, ONiKiB, YpaX€HHs CnmM3oBMX OOOMOHOK Ta
BiAMOpPOXeHHSA [1].

Po3pobneHo i anpoboBaHO BEnWKY KiNbKICTb TEXHOMOFMYHUX NPUNOMIB,
SIKi  3aCTOCOBYHOTb Yy Mpouecax BUPOLLYBaHHA MOpKBW. Ane HanbinbLu
CKNaiHUM eTarnom BUPOLLYBaAHHA Li€l KynbTypu 3anuvacTbCA NoYaTKOBUM
eTan pocCTy Uiel pOCNNUHU — eTan NPOPOCTaHHA HaAcCiHHA. Y MOPKBW Lien eTan
AgocuTb TpuBanuin i 3anexuTb Big ©Oaratbox daktopis. OpfHieo i3
HaWBaXIMBILUNX YMOB OTPUMAHHSA OPYXHIX CXOAiB MOPKBU € MOCIBHA SKICTb
HaciHHA. HaneaxnuBeilwwnMMn nokasHUKaMm MOCIBHOI AKOCTI HACIiHHA € eHepris
MOro NPOPOCTaHHA Ta CXOXICTb. Bxe Ha uboMy eTani BapTO 3aCTOCOBYBaTU
aopaTkoBi TexHonoril, wob 3abe3neunTty OTPUMAaHHS AOCTaTHBLOI KiNbKOCTI
POCNWH y nociBax, Aki 6yayTe popMyBaTU BPOXaWHICTb L€l KynbTypu. [Ons
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OTPMMaHHA  OPYXHIX CXo4iB HacCiHHA 4Yacto 06pobnswTb  pisHUMU
peyoBnHaMmK. [esiki 3 HMX 3axuwalTb MOnodi NPOPOCTKU Big XBOpob Ta
LWWKIOHWKIB, a iHWi 3a6e3neyvyyoTb MNOMIMWEHHA MNpPOLECiB MPOPOCTAHHSA
HaciHHA. Came 3 Uiel0 MeToK 3acTOCOBYHOTb 0OOpODBKY HACIHHS MOPKBU
perynsaropamMmm pocTy POCINH.

MeTtoo Haworo pobotn Oyno gocnigutn  MNOPIBHANBLHY  Aito
piCTperynoynx npenapatiB Takmx Ak Bumnen, bypwTtuHOBa kucnota Ta
[[eTepoayKCMH Ha eHeprilo MPOPOCTaHHSA Ta CXOXICTb HACIHHSA MOPKBU COPTY
dnakko y nabopaTopHMX yMOBaXx.

HocnigxeHHa nposoaunu y  nabopaTtopii  disionorii  pocnvH - Ta
Mikpobionorii HiXXMHCbKoro gep>kaBHoro yHisepcuteTty imeHi Mukonu ["orons.

JTabopaTopHa CXOXiCTb HACiHHS BM3HA4Ya€ETbCSA NMPU NOro MPOpPOLLYyBaHHI
B ONTUManbHUX YMOBaX (TemnepaTypHOMY pexumi, BonorocTi). Lien nokasHuk
Aae MOXNMBICTb 3'AcyBaTM 34aTHICTb HACiHHA YyTBOpKOBATU HOpMarbHO
PO3BUHYTI MPOPOCTKN. CXOXICTb HACiHHS BM3HA4YaeTbCA Yy BIACOTKaxX BiA
3ararnbHOI KiSIbKOCTi HACiHWUH B3ATOrO Ha NPOPOLLYyBaHHS.

[locnig Ha BW3HAYeHHSI eHeprii MPOPOCTaHHA Ta CXOXOCTi HaCiHHS
MOPKBM copTy Pnakko Oyfo 3aknageHo WIsSXOM 3aMO4vyBaHHS HaCiHHSA
BOOHMMMU po3ymHamu bypuwtuHoBol kucrnotn (20 r/n), MeTepoaykcuHy (3 r/n)
Ta Bumneny (10 r/0,5 n). HaciHHS KOHTPONbHOro BapiaHTy 3amodyBanuv y
BOOOMNPOBIAHIA BoAi. [lpopoCcTaHHA HaCiHHA NpoXoauno 3a OnTUManbHOI
Temnepatypn 25°C Ha inbTpyBanbHOMYy nanepi y dawkax [leTpi.
[MoBTOpHICTL Aocnigy YoTupukpaTHa. EHeprito nNpopocTaHHSA BU3HaYanu
yepes KOXHi 3 oobu, novmHalouM Big MOMEHTY MOSBM NepLUnX MPOPOCTKIB.
CxoxXiCcTb 3adpikcyBanu sik OCTaTOMHUI pes3ynbTaT, KOMU KiSTbKiCTb NPOPOCTKIB
npunnHuna 36inbLyBaTHCh.

Pesynbtatm BAnAuBy  pIiCTperyniowydnx rnpenapaTtiB  Ha  eHepriio
NPOPOCTaHHSA HACIHHS MOPKBUM BigobpaxkeHo y Tabnuui 1.

Tabnuus 1
EHepris npopocTaHHA HaciHHA MOpPKBU copTy dnakko 3a Al
picTperyno4ux npenaparis

BapiaHTu EHepria npopocTaHHs, % 3a gaTtoro
AOCHIPKEHHS 16.02.2024 | 20.02.2024 | 24.02.2024 | 28.02.2024
KoHTpornb 61 65 68 68
Bumnen 2 55 60 68 68
BypwTnHoBa KMcnoTa 28 51 63 66
'eTepoayKcuH 26 62 76 80

Ak BuaHO 3 Tabn. 1 Ha no4aTkoBMX eTanax NPOPOCTaHHSA AOCHILKyBaHi
npenapatn He BUABNANW BNSMBY Ha MOKa3HUK eHepril npopocTaHHA. Ane
HanNPUKIHLi OOCnipKEeHHs Oyrno BUABNEHO MO3UTUMBHMA BMIMB Ha LEWN
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nokasHuK npenapaty ['eTepoaykcuH. Tak, Ha MOMEHT OCTaHHbLOrO MigpPaxyHKy
KiNbKICTb MPOPOCNUX HACiHWMH 3a Aii uboro npenapaty 3pocna 4o 80%, wo y
NOPIBHAHHI 3 KOHTPOSbHUM BapiaHToM 6yno GinbLie Ha 17,7%.

Tabnuuga 2
CxoxXicTb HaciHHS1 MOPKBU copTy Priakko 3a fAil picTperynor4imx
npenapariB
, , CxoxXiCTb HaCiHHSA
BapiaHTu gocnigkeHHs :
% npopocnoro HaciHHA | % A0 KOHTPOSIo
KoHTponb 70 100,0
Bumnen 2 71 101,4
BypLwTtnHoBa KucnoTta 67 95,7
'eTepoayKcuH 83 118,6

Ha nokasHMK CXOXOCTi HaCiHHA HauKpawmMn BNMMB TakoX MaB npenapart
[[eTepoayKCWH, OCKINbKM BiH CNPUAB 36iNbLUEHHIO LIbOro NOKa3HMKa MNOPIBHSAHO
A0 KOHTpOrbHOro BapiaHTy Ha 18,6%. Taky pgito ['eTepoaykCuHy MOXHa
NOACHUTU TWUM, WO BiH IHTEHCUIKYE nodin KIMTUH Ta CNPUYUHSAE IX
PO3TArHEHHS [2].

He3HayHuin BNAMB Ha NOKa3HMK NTabopaTopHOI CXOXOCTiI HACIHHA MOPKBM
MaB Bumnen, ockinbku nigsuuiyBaB cxoxicTb Ha 1,4% Kpalle 3a KOHTPOSbHI
3HaYeHHS.

OTxe, pesynbTaTu [OOCNIMKEHHS MOKasanu, Lo PiCTperynioymnm
npenapaT [eTepoayKCWUH BNSIMBAE Ha €Heprilo MPOPOCTaHHS Ta CXOXICTb
HaciHHA MopkBM copTy dnakko y nabopatopHux ymoBax. [1pu 3acTtocyBaHHi
noro ansi obpobkM HACIHHA eHepris npopocTaHHsa 3poctae Ha 17,7%
MNOPIBHAHO 4O KOHTPOS0, a CXOXICTb — Ha 18,6%.

Nitepatypa
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ManogBigomi konektopu HauioHanbHoro rep6apito Ykpainm (KW):
0. CtosaHoB (1891 — ?)

IHcmumym 6omakHiku im. M.I". XonodHozo HAH YkpaiHu

The article presents the first results of the historical and biographical research
of the little-known Ukrainian forest scientist and botanist Yuri (Georgia) Andreev
Stojanov (1881 — ?), whose herbarium specimens are kept in the National
Herbarium of Ukraine (KW). Based on the collected source base, the researcher's
biography is presented for the first time, who turned out to be the brother of Nikolai
Andreev Stojanov (1883 — 1968) — a famous Bulgarian botanist, academician of the
Bulgarian Academy of Sciences. In addition, it was established that Yuri Stojanov
together with O. Yanata, O. Sokolovsky, Ya. Lepchenko, D. Zerov, O. Fomin, M.
Kholodny, P. Oksijuk, O. Arkhimovych, O. Mal’ska, V. Finn and others stood at the
origins of the Ukrainian Botanical Society.

Knrou4oBi cnoBa: CtosaHoB, repbapin, KW

3 vacy 3acHyBaHHA y 1921 p. HauioHanbHoro repbapito YkpainHn (KW) —
[epbapito IHCcTUTYTYy OOTaHikm im. M.I. XonogHoro HAH YkpaiHu, ©oro
KOSeKUia 3 KiNbKOX COTeHb 3pasKiB carHyna noHag 2,2 MITH. OAMHWULb
36epiraHH4A. Bei ui matepianu Big XVIII cT. 0o Tenep € cBig4YEeHHSAM HEBTOMHOI
npaui BiZOMWX | MasroBiAOMUX YKPAIHCbKMX Ta 3aKOPAOHHMX HayKOBUIB |
HaTypanicTiB. [ocnigxyoun 300pu, WO nNArnM B OCHOBY konekuil KW,
BUSIBMIEHO 3pasKku KONEKTOopiB, BiAOMOCTI NMpo KOTPUX BKpanm obmexeHi, abo
B3arani BigcyTHi. Cepen Hux KOpin CTOAHOB, OAWHWMYHI 3paskM  HAKOro
TpannaTbea y oHaax Nepbapito KW. AHani3 nitepatypu nokasas, LLO iM'S
LbOro gocnifHnKa 3HaxogMTbCa Y NOBHOMY iHGOOpMaUiMHOMY BakyyMi, a NOro
Npi3BuvLLE NMLIE Yac Bif Yacy TpannseTbCs Ha CTOPIHKaX OEAKUX BUAAHb.
Tomy MeTow gaHol poboTK CcTano y3aranbHEHHsI pe3ynbTaTiB KOMMIEKCHOro
icTopuko-6iorpacdiyHOro  [OCMIMKEHHST XUTTS | TBOPYOCTI  HaTyparnicTa
HO. CtosiHOBA.

IbxepenbHoo ©Gasol gocnigxeHHs ctanu nyb6nikauii KO. CrtosiHOBa,
KOPOTKi BIAOMOCTI Ta 3ragkm nNpO HbOrMoO Ha CTopiHKax "YKpalHCbKOro
B6oTaHivHoro xypHany" (gani YbXX) Ta iHWwux BnaaHb, repbapHi gaHi, a Takox
maTepianu Apxisy IHCTUTYTY 60TaHikm im. M.I". XonogHoro HAH Ykpainu. Ha
OCHOBI aHanidy 3ibpaHoro maTepiany Brneplie cknageHo 6Giorpadito LUbOro
JOcCriaHuKa.

Opin (eoprin) AHgpeeB CTOAHOB (3a cTapum  yKpaiHCbKUM
npasonucom — CTOAHIB) Hapoaomscs B 1881 p. bepectencbkomy nosiTi
[‘pogHeHcbKol rybepHil (HUHI Teputopia binopyci) B ciM'I Bonrapcbkoro
nonitTuka i rpomagcokoro gisvya AHgpes CrtoaHoBa (1838 — 1910) [1, 2].
3 wectn piten poguHu, KOpin Ta Hikonan B noganblloMy noB’dA3any CBOE
XuTtTa 3 B6oTtaHiko (Hikonan AHgpeeB CtosiHoB (1883 — 1968) — Bigomui
boTaHik, akagemik bonrapcbkoi AH, ognH 3 aBTopiB "®nopa Ha bvnrapua”,

32



BoTaHika i ¢isionoria pocnuH

sika BUTpuMana 4otupu nepesngaHHa [2, 3]). CepegHto ocsiTy FOpin oTpumas
B M. binoctoui (HuHI lMNMonbwa), ae 3akiH4MB pearnbHe ydunuwe. 1o Tomy
BCTYNUB A0 OOHOro 3 NPOBIAHUX CifTbCbKOrocnogapcbkux 3aknagis Pocincekol
IMnepii — [HCTUTYTY CiNbCbKOro rocrnogapcTea Ta fnico3HaBcTBa B M. [lynasu
(konuwHa M. Hoa-OnekcaHngpis, lNonbwa), ae 3006yB rPyHTOBHI 3HAHHSA 3
nicosol crnpaeu Ta 6oTaHikn [1]. o 3akiH4EeHHIO HaBYaHHS, sIK cneuianict 3
niciBHMUTBa, NOBEPHYBCS A0 pigHoil poaHeHwWwuHK ("TopoaeHWwmHN", SK Ha
TOM 4Yac uen Kpan HasmBanu B [OKymeHTax). [lloudnHatoum 3 1903 p.
HO. CTOoAHOB nuwe HayKoBO-NONYMSApHi CcTaTTi Ta 3aMiTkKm AOns  pisHuUX
YaconuciB Ta ra3eTHUX BuAaHb, sIK TO "BiopodxeHHs", "CospeMeHHoe crogo",
“Jlec", iH. [1].

B 1910 p. y cknagi gepxaBHoi ekcneguuii 3 BuB4eHHsA [anekoro Cxony
(tak 3BaHa "Amypckas akcnegmuua 1910 — 1911 ") BiH npauloe B
[Mpnamyp’i, oe 3anmMaeTbca 0BPOBKOK CTAaTUCTUYHUX OaHUX MO NiCOBOMY
rocnogapcTBy Ta BMBYAE POCIIMHHICTL AMYPCBKOro Kpakw Ans NiaroTOBKW
reobotaHiyHoro Hapucy uiel Teputopil [1]. Hocnigxytoun dnopy i
pocnuHHicTb MNpuamyp’sa KO. CtosaHoB 3ibpaB repbapin B kinbkocTi (400) 500
3paskiB, skunm nepepnas Ao Akagemii Hayk B C.-leTepbypsi (HUHI PO).
PesynbTatn cBoel pobotn BiH onpuntogHuB y 1912 p. ta 1916 p. Ha
CTOpiHKax "JlecHoro >XypHana" y BUrnsadi KOPOTKOro CTaTUCTUYHOIO Hapucy
nNpo nicn AMYpCbKOro Kpaw, a Takox B "Tpyaax akcneguvuuu no U3yveHuro
AMypcKoro kpas", ans skux nigrotysasB po3fin Npo IPYHTU Ta POCIIUHHICTb
pocnigxysaHol Teputopil [1, 4]. Y Tomy X Takm 1912 p. KO. CtosHoB
noBepTaeTbCs A0 [POAHEHLUNHN | Npautoe NiCHUYMM B KOBPUHCBKOMY (HUHI
Teputopia binopyci) i binoctoubkomy (HUHI TepuTtopia [lonbLi) noe.iTax.
Y uen 4yac BiH nuwe HU3Ky eTHorpadidHux pobiT npuceayveHux [loniccto
("HagrpobHble namsaTHukM MNonecbs”, "lMonecckue cypmbl” Ta iH.), SiKi APYKye
B HayKOBO-MoMNynsipHOMY BuaaHHi "lMpupoga u nogn” [1].

[MpocyBaHHs dpoHTYy | CBITOBOI BiHM Yy CXiAHOMY HaMNpPsiMKy, 3MyLUyeE
HO. CtoaHoBa Ha noyatky 1915 p. nepeixatm o M. lNeTporpagy (HUHI M.
C.-MeTepbypr, PO). Y uen yac BiH nepeBaxHo nuwie ansa "JlecHoro xypHana"
[1]. B 1916 p. IO. CTosiHOB nepeisauTb 0O ToAiWHbOro bpsHCbKOro nosiTy
OpnoBcbkoi rybepHii, ge npuctynae [o pobotn niCHUYUM  AKYNMUBKOI
ckapboBoi nicoBoi gadi (HWHI Ginblwa 4YacTMHa UbOro niCOBOro Macusy
yBinwna go KnetHsHcbkoro 3akasHuka, P®). KpiM BUKOHaHHA CBOIX MpsiMmUX
obor’askiB HO. CTosiHOB BRepLue AeTanbHO BUBYAE (Prnopy i POCAMHHICTb
LbOro npanicy, KM Ha Ton Yyac 3arMmaB nnowy 56000 gecaTuH (65M3bKO
61 Tuc. rekTtap). HocnigHuWK akueHTye yBary Ha HeraTMBHOMY BMIIMBI Ha
NpPUPOAHI flicn MmicueBoro cnocoby 3emrniepobctea — "nagun”, WO nonsras y
BUKOPUCTaHHI Nif CinbCbKorocnogapcbki notpedbun wmaTka BUKOPYYBaHOMO
nicy, SKUM NiCns KinbKapidyHOro BUKOPUCTaHHSA nonuwascs. 3 Lboro npusoay
KO. CtosaHoB nucas: "LLJo 0o hribopu nicie, mo "nsgou” dyxe ennuearoms Ha ii
cknad, 60 pa3om i3 HaCiHHAM KylbmypHUX POCAUH 8 0cepedoK rlicy
3aHocsimbcs 6yp’aHu™ [5]. Ti3Hiwe, B gonoBiai Ha 3acigaHHi boTaHivyHOI cekuil
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YKkpalHCcbkoro HaykoBoro toapuctea 8 ntotoro 1920 p. BiH nigkpecnus, LUO
"nica ui cmaHoessamb MieHIYHYy MeXy POCIIUHHOCMI YKpaiHu ma Micmsmb 8
cobi bazamo rpedcmasHUKi8 muroeoi 11icoeoi pocIUHHOCMI, OKpiM depes ma
YyazapHUKosUX Mopo0 makoxX pi3HUx podie nicosoeo 3inns" [6]. Bnepwe
FO. CTOSSHOBMM MOCTaBfEHO MUTAHHSA NPO OXOPOHY UbOro npanicy: "byrno 6
baxaHo, wWob yKpaiHCbKi HayKoei rnpupoOHUYi Kosia 38epHysiu yeacy Ha
AKynuubKi riicu, cymikHi 3 YepHicisWUuHOK, MoKU pybaHHSA iX, wo mym
rnposodumscsi HewodasHo, "nsa0u" ma UHWI Seuwa He 3pyuHysanu ued
3abymok He wo 0asHO we malxe HesalUmaHux rici, 8 sskomy 3b6epeariocs
bacamo uikasux Kymkie i 6azamo ocmaHkKie nepegicHoi nicoeoi ¢hribopu” [5, 7].
Ane pocnigxkeHHa AKynuubkoro nicy 6yno 3HeHaubka nepepsaHo. [licng
GaHanTCbKoro Hanagy B nuvnHi 1918 p., yepe3 sakmni HO. CToAHOB BTpaTmB
yBeCb ckapO, 3ibpaHui repbapHun martepian Ta yci HaykoBi HOTaTKM 3a
BUKITHOMEHHAM TPbOX EKCKYPCIMHUX LWOLEHHMKIB, BiH TEpPMIHOBO nonuviae
BpsaHwmHy Ta "...noeepmaemscs Ha YkpaiHy" [1, 5].

B nunHi 1918 p. KO. CtoaHoB nepei3antb A0 KueBa i ocendeTbcsi Ha
Byn. Mukinbcbkin (HMHI Byn. Mukinbcbko-boTtaHiyHa) B 6. Ne 3, kB. 11 [1].
Oppasy X BiH npuctynae Ao pobotn Ak nicHuumin | panry npu JlicoBomy
aenaptamMeHTi i kepye [HeMiilBCbKMM JIiCHUUTBOM, a nMOTOMY Mpautoe
cneuianictom-60TaHikoM dnopncTnyHoro Btopo npu
CinbcbkozaocrnodapcbKomMy HaykoBOMY komimemi YkpaiHu [1, 8]. 3 1918 p.
lO. CtoaHoB BCTynae y Cninky nicoBoAiB, a 3rogoM KOro npu3HayeHo
3acTtynHukom ("toBapuwem") rosioBn Kuiscbkol nicooi cninku [1]. Mopsag 3
unum KO. CTOSIHOB aKTMBHO [0SyYaeTbCA 4O CTBOPEHHS i po6oTn BoTaHiyHOT
nigcekuii  MNpupogHnyol cekuil YKpalHCbKOro HaykoBOro TOBapuCTBa, Ha
OCHOBI fKoi B 1925 poui noectano YkpaiHcbke ©O0TaHiYHe TOBapUCTBO
(octaHHe 3rigHo CTtaTyTy MIiCTUNOCh "...mepumopianibHO rpu bomaHiYHOMY
KabiHemi (Myseto) ma [epbapito BYAH") [1, 9]. Tak Ha ycTtaHOBYOMY
3acigaHHa boTtaHniyHol nigcekuii 16 kBiTHA 1919 p. 1i ronoBoto 6yno obpaHo
O. Axarty, 3actynHukom ("ToBapuwem rosiosun”) — A. JlenyeHka, cekpetapem —
FO. CtosiHoBa [8, 3]. OcTtaHHiM Ha IV 3acigaHHi boTaHivyHOol nigcekuil 25 ciyHa
1920 p. onpuniogHeHO 3BIT WOAO AiAnbHOCTI opradisadii 3a 1919 p. [7].
Byayun B HeuncenbHin koropTi GOTaHikiB, WO nepwumMu ctanu LinCHUMMK
yrneHamn boTaHiyHoi nigcekuil MNpupogHnyol cekuii (3 25.01.1920 p. —
BoTaHivHoi cekuil [7]), KO. CTosHOB TakoX cTae O4HWM i3 MepLinx aBTopiB
"YKpalHCbKOro ©OO0TaHiYHOro XypHany" — gpykoBaHoro opraHy Cekuii. Ha
cTopiHkax nepworo Homepy YBXK BiH nybnikye pesynbtatm OOCHIAKEHHS
AKynuubKol nicoBol fadi 3a martepianamm [OnoBigi, NporosoweHol Ha
3acigaHHs boTaHiyHol cekuil 8 ntotoro 1920 p. [5, 6,10].

Y 1921 — 1922 pp. nopsag 3 BUKOHAHHSM pPOBOTU NICHUYOro TOAILHBOro
Hemiiscbkoro nicHuutea, KO. CtosiHOB npoBoAuTb 60TaHiYHI po3BigKkKM, SKi
cdranu okonvub M. BinblaHkm Ta ¢. HoBocenuusa TenepiwHboi YepkacbKol
obnacti. Ha ocHOBI uUMX crnocTepexeHb BiH NigrotyBaB nybnikauito npo
nowupeHHa Adonis vernalis L. B mMexax [eMiiBCbKOro niCHUUTBA (HWUHI

34



BoTaHika i ¢isionoria pocnuH

yacTnHa KuiBcbkol Ta Yepkacbkol obnacten) [11]. B 1922 p. pocnigHuk
aonyymBca 00 0OCTexeHHs okonuub M. KueBa 3 MeTow nigroToBKu
BU3HAYHMKaA POCIIMH Ta NyTiBHMKA no uin teputopil. 3okpema HO. CtoaHOB
nposoame nowykn Daphne cneorum L. B okonuusax M. Kuesa, onmparoymch Ha
pobotn |. lLmanerayseHa. B pesynbtaTi nuwe B nuctonagi TOro X pPOKy
pa3oMm 3 nicHuyum A. dinareH nomy BAanocCb 3HanUTU Len Bug Mix c. Bita-
JinToBcbka Ta c. Ko3nH y @pasi NOBTOPHOro UBITIHHSA, NPO WO BiH nogas
BignosigHe nosigomneHHsa go YBX [12].

Ha noyatky 1920-x pokiB akTyanbHUM cTano NUTaHHA NPO CTBOPEHHS
dyHOameHTanbHOI 6a3n ans 0oTaHivyHMX gocnigkeHb. LM nuTaHHAM
onikyBanucbk, Sk BYAH, Tak i Cinibcbkorocrnogapcbknn komiteT YkpaiHum [13].
OcTaHHin we y 1919 p. po3pobmB nnaH i nporpamy OOGCTEXEHHA CTaHy
BGoTaHiYHMX Konekuin B YKpaiHi, ane 4epe3 €KOHOMiIYHi yMOBM Ta CTaH
NOLWTOBO-TeNerpagoHoOro 3B’si3Ky Ha TOM 4Yac B KpalHi, 3iTKHYBCS 3 HU3KOM
nepewkon 4yepes "npobnemu 3 KomyHikauyiero". Llo6 xod skocb 3ibpatu
iHpopMmauito nNpo  Komnekuil AOpyKoBaHi nporpamu-aHKeTV poscunanmcb
BiANOBiAHMM ycTaHOBaM abo nepepaBanucb vepes npadiBHukie [14]. B Ton
Xe yac repbapHi dpoHAN My3eiB, TOBApUCTB TOLLO 3a3HaBanu TpaHchopmauil
Ta pyxy martepianis, nepemiwlytoymcb Ta o6’eaHytoumnchb. Tak, Hanpuknag, Ha
3acigaHHi boTtaHivHol cekuil BYAH 28 yepBHsa 1923 p. O. AHaTta noctaBuB
NUTaHHA Npo cTaH cnpae 3 Nepbapiem boTaHiyHOI cekuii. 3okpema HUM Byna
BHeceHa npono3uuis, wo uen [epbapin, «akmn 3HaxoauBcA B
HeodoopMneHoMy BUMMAAl Y npuMmilleHHi CinbCbKkorocnogapcbKOMy KOMITETI
YkpaiHu i cknagaetbca 3 "1) 3 genukux 2epbapiie pisHux ocib; 2) sepbapito
O. AHamu 3 XepcoHwuHU ma 3) 2epbapito 2ypmka "Hamyparnicmig"', BapTo
nepegatm oo boTtaHiyHoro KabiHeTy Ta [epbapito BYAH. Tomy 3 meTtoto
BUCBITNIEHHA NUTaHb CTaHy repbapHux i 60TaHIYHMX My3eMHUX KOMeKLin
YkpaiHn  boTaHiyHO  cekuieto  6yno  npusHadeHo HO. CtosiHOBa
BignoBiganbHMM 3a BedeHHs BignosigHoro po3giny YBX [7]. Cawme
nybnikauia npo repbapii YkpaiHCbKOI dfiopy cTana OCTaHHbOK BiAOMOK Ha
cborogHi poboTtoto uboro gocnigHuka [15, 16]. Kpim Toro 3 1925 no 1929 pp.
0. CTtosiHOB BMNagae 3 nond 30py APYKOBaHUX i apxiBHUX mkepen. Mwu
NpUNyckaemo, WO B UeW 4Yac BiH 3HaxoauTbcsa no3a mexamun Kuesa, a
NOBEpPTaAETbLCA A0 HbOro nuiie Ha npukiHui 1929 p. Came Toai BiH 3HOB bepe
yyacTb B 3acigaHHsx YkKpaiHcbkoro ©oTaHidyHOro TOBapucTBa. Tak
npoTokonomMm ToBapucTtea Big 29 rpyaHa 1929 p. 3acpikcoBaHa OCTaHHA Ha
Tenep BigoMa 3ragka npo uboro pocnigHuka [17]. [Moganbwa gongd
HO. CTosiHOBa NULWAETLCA Ha Tenep He BiAOMOHO.

OTxe,ogHMM 3 Manosigomux konektopie [lepbapito KW BusiBuscs
YKpalHCbKM  nico3HaBeub | 6oTaHik 6onrapcbkoro noxomkeHHs  HOpin
(Feopri) CTOAHOB, SKUW POANHHUMMK 3B’SI3KaMW  MNOB'A3aHUN 3 BiJOMUM
BGonrapcbkMMm NONITUYHUM Ta rpomMagcbkum gisyem AHgpeem CTOsSIHOBUM Ta
bonrapcbkum 6oTaHikoMm, akagemikom BAH Hikonaem CtositHoBuM. Kpim Toro
BcTaHoBneHo, wo ). CtosiHoB pasom 3 O. HAnatoto, A. JlenyeHkom,
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YOK 598.279:591.5(478)
boaHap B.B., KpoH A.A.

MoHiTOpUHr KaHIOKa 3BM4anHoro (Buteo buteo L.) Ha piBHUHI
YXKropoacbKoro pamoHy

3oonoaiyHul mysed, [epxasHuli suwul Hag4arbHUU 3aknad
"V)xeopoOcbKul HauioHanbHUU YHieepcumem™ , YKkpaiHa

This paper examines the current ecological aspects of the common buzzard's
life on the plain of Uzhhorod district, Zakarpattia region, in comparison with the
state of the population 25 years ago. To obtain the data, a study was conducted on
a 100-square-kilometer test plot of forests. In addition, point and route surveys of
birds in other areas were used.

In 1998, 12 inhabited nests of Common Buzzard were found on the trial plot.
Of these nests, 16.6% (2 nests) were empty, although they had eggs incubating.
The average number of chicks in the nests was 1.7.

Over the past 25 years, there has been a significant decrease in the number of
Common Buzzards in the area. Nowadays, about 22 pairs nest on the plain of
Uzhhorod district compared to 55 pairs. That is, we are witnessing a twofold
reduction in buzzard pairs. The reason for this is the reduction of agricultural land
and widespread poaching, as well as the inappropriate use of chemicals in
agriculture.

The article also discusses the peculiarities of seasonal migrations and winter
residence of buzzards, as well as analyzes the morphological characteristics of
subspecies of the common buzzard.

Knrou4oBi cnoBa: kaHoK 3Bn4anHmn (Buteo buteo L.), piBHMHaA Y>XropoacbKoro
pavoHy, eKosorisi, YACENbHICTb, NiaoBUOMW.

KaHtok 3BmnyanHuin (Buteo buteo Linnaeus, 1758) € ogHMM 3 XWXKX MTaxis,
KU NPOXMBAE Ha TepuTopil YKpaiHu [6, 7]. Y uin KpaiHi npeactasneHi asa
NiaBUAN KaHIOKa 3BMYaAMHOrO: KaHOK 3BMYanHUM Benukun — B. b. buteo L. ta
B. b. vulpinus Gloger, 1833. YkpaiHcbki Kapnatn Hacensie HOMiHaTUBHUW
nigaBug — KaHoK 3BU4anHuUnM Benukun [1, 3, 4 ]. lig 4yac ce3oHHUX Mirpauin
MOXHa 3ycTpiTv obuasa nigsuan. KaHok 3sMyanHui Bigirpae Baxknuey posib y
€KOCUCTEMI, OCKISTbK/ 3HULLYYE 3HAYHY KilbKiCTb MULLIONOAIBHUX FPU3YHIB, SKi €
LWIKIOMBMMK ONSA CiNbCbKOro rocnogapcrtea [2, 5].

[MpOTAroM ocTaHHIX OeCATUNITb Big3HAYaETLCHA 3MEHLIEHHA YNCENBbHOCTI
KaHIOKa 3BMYAMHOIO Ha PIBHUHI YXXropoACbKOro panoHy B MOPIBHAHHI 3
1990-mm pokamu. Y UbOMY OOCHIOKEHHI HALIOK METOK € rnpoaHarsnisyBaTtu
eKornoriyHi ocobnuBoCTi UbOro BmAy 3a OCTaHHI 25 pokiB, 30Kpema Khoro
NoBeniHKY Nif Yac rHi3gyBaHHA, CE30HHUX NEPESbOTIB Ta 3MMYBAHHS, @ TakoX
BU3HAYUTUK NiABNOOBY NPUHANEXHICTb.

Ha TepMTopiT PIBHUHM YXXTOPOACLKOTO paloHy po3TalloBaHa HW30BWHA,
Lo niginmaetbes Ao BucoTn fo 150 mMeTpiB Haj piBHEM MOpsi, Ta Nepearip's,
ske nigHimaetbca go 500 meTpiB Hag piBHEM Mops. Mepeqrip's Bxoantb Ao
cknagy YkpaiHcbkux Kapnart, Toai sik HU30BMHa BigHOCUTbCA 00 CepeaHbo-
[yHancbkoi HNM30BMHW. JTICUCTICTb Ha HU3OBWHI CTaHOBUTL 6nM3bko 5%, ae
nepeBaxatoTb Ay6oBi nicun. Y nepearip'i nicucTictb cknagae npmnbnmnsHo 20%,
TYT nowmpeHi gybosi, 6ykoBo-ay6oBi nicn, a TakoX MiCUSIMU MOXHA 3yCTpITH
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yncTi 6ykosi nicu. CinbcbKorocnogapcbki yrinas 3anmMaroTb GinbLue NonoBUHU
TepuTopii, ocobnueo B nepearip'i, e € u4umano HeBukopuctaHumx abo
He4OCTaTHbO BUKOPUCTOBYBAHNX 3EMENb.

[na NOpiBHAHHA 4YMCENbHOCTI KaHlKa 3BMYAWMHOrO MW BUKOPUCTaNu
BnacHi matepianu ctaHoM Ha 1998 pik Ta 3a OCTaHHi POKM Ha UUX Xe
TEPUTOPIAX NPOBOAWIN NOBTOPHI AOCHIMKEHHS HA TUX CaAMUX TEPUTOPISX.

[lna BMBYEHHS Mirpauin nig 4Yac HerHi3goBoro nepiogy nepeBaXkHOo
BUKOPUCTOBYBANIM  MapLUPYTHO-TOYKOBI  OOCHIMXKEHHS  Ha  BIOKPUTUX
MicueBocTaX. [Ana BuABNEHHS MOPONOriYHUX O0COBAMBOCTEN MPOBOAUNM
doTorpadyBaHHs, 34iNCHIOBaNM BUMIPU TYLWOK Yy doHgax 3000riyHoro
My3eto Y)XHY, a TakoxX BUroToBNANM Yyderna ons nogasnblmnx BUMIPIB.

Ha TepuTopii piBHUHU YXXrOpOACbKOro pamoHy CnocTepiracTbCa 3Ha4YHUN
MPUPICT KiNbKOCTI KaHIOKIB 3BMYaMHUX Nif 4Yac noTenniHHA 3 cepeavHn [0
KIHUsi noToro. Lli nTaxu npoBoOATb OEAKMA 4Yac Ha HU30BUHI Nig 4ac
PaHHLOBECHAHOI Mirpadii. 3a HawWuMn gaHuMmmn (25 pokiB TOMY), MacoBuUK
NPONIT UMX NTaxis Ha MiBHIY BiAOyBaBCA NepeBaXHO B TPeTin Aekaai bepesHs,
ane 3apas crnocTepiraeTbCs Lien nponit Tpoxu paiwe. Y 1998 poui 6yno
BUABNEHO 12 3aceneHunx rHi3g KaHoKiB Ha NPOGHiIN cTauioHapHIM AinsHu
HWU3OBMHW Ta MPUIArao4oro nepearip'a. binbLWiCTb LUWX rHi34 po3millyBanucs
Ha gepeBax B CTUINIOMY ficCi, 3a3BM4ya Ha gybax abo Oykax Ha BWUCOT
15-35 meTpiB. He BuUABMNEHO rHi3gyBaHHA B OCTPIBHUX JliCax MeHLe §K Ha
nnowi 3-4 KBagpaTHUX KiNIOMeTPIB.

3aranbHa KiNbKiCTb 3aceneHux rHi3g KaHKKiB Ha Teputopil 3Ha4HO
aMmeHLwmnacsa 3 1998 poky. Akwo Toai ix 6yno 12, To Tenep BUABMEHO NuLle
4 3aceneHnx TrHi3g, i nvwe 6ina 8 nap cnocTepiraeTbCA THi3gyBaHHS.
3aranom, 3a pesynbTaTamu OOCHiMKeHb, 3MEHLWIEHHS THI3OOBUX MTaxiB
CTaHOBUTb NMPUObN3Ho 2,5 pasu.

[Micna BMNbOTY MoNoAMxX NTaxiB 3 rHi3ga B YEpBHI BOHU TPUMAKOTbCS Ha
rHi30OBIM  OiNAHUI  NPOTAroOM MEeBHOr0 4acy, a noTiM MNOCTYnoBO
nepeMillyroTbCA Ha Kpawi KopmoBi mMicud. [taxu 3 nepenrip'a nepeBaXHO
nepexoasTb Ha MNonsi HU30BUMHW, € aKTUBHO MOSMOKTb Ha MULLIONOAIGHMX
rPU3yHIB. Y cepriHi cnoctepiraeTbCcA NOMITHa Mirpauis nTaxiB Ha niBaeHb, a 'y
BepecHi MacoBa Mirpauisi KaHIOKIB Ha NiBAEHb | NiIBAEHHWI 3axXiA,.

B uinomy, 3rigHO 3 pesynbTataMm CNOCTEPEXEHb, MOXHa BCTAHOBUTH,
LLIO KaHKOK 3BMYaMHUN € NepeBaXHO MICbKMM BUOOM, SKMA Bigdae nepesary
poO3TallyBaHHIO CBOIX MHi3g 6nmn3bKo 40 BiOKPUTMX NPOCTOPIB i BigAaneHo Big,
Cin Ta OCTPIBHUX iCiB.

Y cycigHin YropwmHi 3a ocTtaHHi 20 poKiB BiAMIYAETbCA KONMBAHHSA
YMCENbHOCTI KaHlKa 3BUYaMHOrO Ta MOPIBHAHO HM3bKa YUCENBHICTL 3a
OoCTaHHI 8 pokiB. Ha gocnimkyBaHin TepuTopii 3a ocTaHHi 25 pokiB BUABEHO
3MEHLLEHHSA YncenbHOCTI B 2,5 pasu. Lle moxe 6yTn NoB'3aHO 3 NOLLMPEHNM
6pakoHbEPCTBOM Ta 3MEHLUEHHAM Mol MOMbOBMX KynbTyp, A€ nTaxu
3Haxoaunn kopm. Kpim TOro, HagMmipHe BUKOPUCTAHHA XIMIYHUX PEYOBUH Y
CiNIbCbKOMY rOCMNOLapCTBi, @ TaKOX KOHKYpPEeHLIA 3a Micusd rHisgyBaHHA 3
HWMMM XWXKUMU  NTaxamMu, MOXYTb HeratMBHO BMAMBATU Ha YCHIWHICTb
PO3MHOXEHHSA KaHIOKiB. Ha HW30BMHI CNOCTEpiraeTbCA HU3bKa YCHILIHICTb
rHi3gyBaHHA Yyepes3 nepepaxoBaHi HeraTueHiI hakTopu. LLogo nigBuay kaHioka
3BMYANHOro Manoro, 3000yTi TYLKN BKa3yloTb Ha MOro NPUCYTHICTb Y PETioHi,
ane Noro YncernbHICTb MOXe ByTU 0OMEXEHOI0.

Lli pesynbTat ceigyatb Npo 3arposy And nonynsuii KaHoKa 3BM4anHoro
Ha OOoCnigKyBaHIN TepuTopil i NiAKpeCcnoTb NOTPeBY y A04aTKOBUX 3axofax
ansi 36epexxeHHs1 Uboro BMAy Ta MOro cepeaoBuLLa iCHyBaHHS.

[MpoTArom ocCTaHHIX 25 poKIB Ha piBHMHI Y>XXrOPOACLKOro panoHy
CMOCTEpPIraeTbCA 3Ha4yHe 3HWXKEHHS YUCENbHOCTI KaHIOKIB 3BUYAMHUX Y
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rHI3NOBUM NepioA, 3MEHLUEeHHs CTaHoBUTb Onmsbko 2,5 pasu. OpHak y

OCTaHHiW pik cnocTepiraeTbCsl Aesike BiAHOBNEHHS YNCENbHOCTI.

Ha HM30BUMHI YXXropoaCcbKOro panoHy rHi3gyodi KaHOKM 3BUYanHI cTanm
BUSIBAATUCS CNOPagMYHO, L0 MOXEe BKa3yBaTW Ha CKNagHICTb y 3abe3neyeHHi
ONTUMasibHUX YMOB AJ15 THi3QyBaHHS.

HeratueHi dhaktopn, WO nNpu3BOAATbL A0 3MEHLEHHA YUCENbHOCTI
KaHIOKIB, ~ BKMtoYaloTb  OPaKOHbEPCbKE  MOMIOBaHHSA,  HepauioHanbHe
BUKOPUCTAHHS XiMi4YHMX 3ac00biB Yy CinbCbKOMY rOCMOAAPCTBI, CyKUeCiT Ha MicL
KOMULLHIX arpoueHo3iB Ta KOHKYPEHLi 3a Micuda rHisgyBaHHA 3 SCTpyOOM
BENUKUM.

Ha TepuTopii piBHMHU YXropoACbKOro panoHy KaHOKM 3BUYanHi 3
Kapnatcbknx rip 3'9BNAOTLCA OO0 CepeauHU CepriH4, MidHilwe novnHarTb
3yCcTpivyaTmcsa 0COBUHK 3i 3MEHLLEHMMN PO3MipaMK.

KaHtokn 3BuyanHi mani (B.b.vulpinus) BusiBNa0TbLCA piako Bif cepeanHm
XOBTHA 00 6epesHs, NpoTe B3MMKY, KOfN € CHIFOBUIA NOKPUB, 1X MPAKTUYHO He
noMivaloTb.

Y 3umoBui nepioa nepeBaxkatoTb KaHOKM 3BMYainHi Benuki (B.b. buteo). Y
nepioan TpuBanux cyBopux 3uM 3 MOpPO3aMu Ta CTIKUM CHIFOBVM MOKPUBOM
MawKe BCi KaHIOKMN MirperTb Ha niB,u,eHb Ta I'IiBJJ,eHHVIVI 3axin

Lli BUCHOBKM CBiAYaTb NPO CKNagHiCTb eKONOriYHOT cuTyaLlii Ta NoTpedy y
BXUTTI 3axodiB AN 30epexeHHs MNOMynsauin  KaHioKiB  3BUYaHMX Ha
AOoCniIKyBaHin TepuTopil.
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YOK598.2(477.51)
KysbmeHko J1.I., IBaHoBa I.C.

OcobnuBocCTi rHisayBaHHA NTaxiB Ha TepuTopil
GiocTauioHapy "JlicoBe o3epo” BnpoaosBx 2012-2021 p.

HixuHcbkult depxxasHuli yHisepcumem imeHi Mukonu ozons, YKpaiHa

During the long-term study of the bird population of the "Forest Lake"
biostationary of the Nizhyn University on the shore of Lake Trubyn, Chernihiv
Region, we registered 57 cases of quite original nesting places of 10 bird species:
Motacilla alba, Muscicapa striata, Parus major, Turdus philomelos, Hirundo rustica,
Phoenicurus ochruros, Sylvia borin, Ficedula albicollis, Certhia familiaris, Sitta
europaea. It is worth noting that the most flexible in choosing nesting sites are the
gray flycatcher and the white flycatcher.

Knw4oBi cnoBa: TrHi3gyBaHHS nNTaxiB, 3MiHA CTepeoTuny rHi3gyBaHHS,
biocTauioHap, 03epo TpybuH, HixknHCbKMin parnioH, YepHiriBcbka o06nacTb.

BioctauioHap HikMHCLKOro yHiBepcuteTy po3TalloBaHUA Yy COCHOBOMY
nici Ha npasomy bepesi rigponoridyHol nam’siTkn npmpoau
3aranbHO4epXXaBHOro 3Ha4YeHHsa — o3epa TpybuH. HaB4yanbHo-gocnigHa 6asa
Mae 3aranbHy nnowy 2,16 ra, Ha 49Kih 3HaXoOUTbLCA KOMISEKC NiTHIX
aepeB’stHMx Ta uerngHmx 6yapisenb. O3epo poaTawoBaHe Yy 3annasi
piukm decHn. PocnuHHiCTe TunoBa Aans npubepexHo-BOAHUX | BOAHUX
LeHosiB. Y AeHapodriopi nepeBaxatoTb: Pinus sylvestris, Betula pendula,
Salix alba, Populus nigra, Populus tremula, Quercus robur. lNopsg €
CinbCbKOrocnogapcbKi AiNAHKM 3 3€pPHOBMMU Ta OBOYEBUMU KyrnbTypamu [11].

HocnigxeHHs opHiTodayHn Ha GiocTauioHapi nposoannuca 3 1965 poky,
3a uen 4vac 6yno 3sadpikcoBaHo 160 BuaiB rHizgoBux nraxie [2]. OgHak
CNoCTepIiraeTbCa TeHAEHUid [0 3MEHLEHHA BWOOBOrO pPi3HOMaHITTS, 3a
ocTaHHi 10 pokiB 3apeecTtpoBaHo 106 Bmais ntaxis [1, 3-5, 12, 13].

Ha >xanb, nicrns novatky noBHOMacLUTaOHOI POCINCLKO-YKPAIHCLKOT BitHW
NonboBi AoCnimKeHHA Ha 6iocTauioHapi Ta npunernux TepuTopiax He
NPOBOAUNNCS, OCTaHHIM B6yB nonboBuin ce3oH 2021 poky.

BnpogoBx TpuBanoro 4acy gocnigpkeHb ©yno 3apeecTpoBaHo 6arato
HETUNOBMX Ta OOCUTb LiKaBUX BUMAOKIB rHi34yBaHHS Pi3HUX BMAIB NTaxiB Ha
GiocTauioHapi Ta npunernux TepuTopisx. Ha Hanuikasiwnx BapTo 3yNNMHUTUCS
aetarnbHiwe.

MNMnucka 6ina (Motacilla alba).

[nnckn matoTb BUCOKY MNAaCTUYHICTb LWOAO BUOOPY MiCLUS rHi3gyBaHHS. Ix
rHi3ga 3Haxoaunu B gynnax i WinMHax MK KaMiHHAM, Yy Hernmbokmx
3eMInsgHNX aMKax abo B MOKMHYTUX THi3gax iHWKWX NTaxiB, sk npasuno 6ing
BoAW. IHOAI Ha ckenbHUX BUCTYNax, OydiBnsaAx, y Kywax i HaBiTb Ha
CMITTE3BANMWLL.
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Ons obnawTyBaHHA TrHi3ga Ha [OCniMKyBaHiM TepuTopil Ui nTaxu
obvpanu 4ocuUTb NAHI Micus | NpU LLbOMY YCRILLHO BUrO40OBYBanu NTalleHAT.
Tak, mamke wWOpPOKy 6ini NNUCKM THI3gATbCA Nig gaxamu  AepeB’siHUX
ByauHOYKIB Ha LieHTparnbHin anei biocTauioHapy, Ha AepeB’aHOMY BUCTYNI Nig,
AaxoM CTYOEeHTCbKOI IgarnbHi, iHogi npsiMo Hag BxigHMMmu gsepuma. Lle
OOHUM i3 yroBneHnX LWOoPIYHMX Miclb rHi3gyBaHHsS ©Oinol NfMCKM € cueHa, a
TaKoX Kynu ByaiBenbHOI Luernn, Hakputol wudepom [7, 10, 14].

YcniwHum 6yno rHisgyBaHHs 6inol nmMckn y Tpyoi nipcy Ha o3epi TpyouH
ABa poku nocninb. MHi30o po3TalloByBanocs Ha BepxiBui Tpybu i 6yno godpe
NOMITHE nMpuW nNpOrynsaHui nipcom. HesBaxawunM Ha Te, WO TrHI3go 3
ATaweHaTamm 6yno BMAHO HeO3OpOEHMM OKOM, AOpochi nTaxu Benn cebe
aocntb obepexHo, ocobnmnBo konu nopydy Oynu nogn. BoHu Bigpasy He
neTinn go rHisga, a npobiranM no nipcy neBHy BiACTaHb, LWoO6 He
aemackysaTu noro [10, 14].

MyxonoBka cipa (Muscicapa striata).

[Ana obnawTyBaHHA rHizga ui ntaxu obupaloTb Micue 3axullieHe 3
ogHoro 6oky. HYotupu poku nocninb (2013-2016 pp.) MyxonoBka cipa ycniHo
rHisgunacsa y Bigpi3aHii 4YacTUHI NNAacTUKOBOI MAAWKA Ha OO4HOMY 3
OyauMHOYKIB Ha UeHTpanbHin anel Tabopy. [lltaxu pobnatb rHi3go
yawonoaibHoi dopMKn, TOMY HWKHA YacTMHa MNsWKA CcTana 3pyyYyHoR
LUTYYHOIO TrHi3diBrer. Ha nocTinHy NPUCYTHICTbL BENUKOI KiNbKOCTI nioaewn
nTaxym He 3BaXkanu i yCrnilwHO pO3MHOXYBanucs ABidi 3a ce30H [7, 8.

MyxonoBka cipa TrHisgunacsa Ha pi3HMX 4YacTuHax  byaisenb
GiocTauioHapy: 3a OowKamMu Had BiKHOM Ha UeHTpanbHin anel Tabopy;
AeKinbKa pokiB MOCMifib Ha OepeB’sHIN nepeknageHi nig gaxoMm; y O4HOMY 3
NiACOBGHMX NPUMILLLEHb KYXHi Ha LerenbHOMYy BMUCTYNMI; Ha NiABIKOHHI KyXHi; Ha
AEepeB’stHOMY KapHu3i Hag BXigHUMW ABepuMa OAHoOro 3 OyanMHo4KiB Ans
Bigno4mBaloumx Ha OivHin anel Tabopy. MyxofnoBka cipa TakoX rHisgunacs B
CTapOMYy rHi3i CiNlbCbKOI JTacCTiBKM Yy CTYOEHTCbKIN i4anbHi, He 3BaXkarouun Ha
NnoAeKkyau 3HayHy Kinbkictb nogen [9, 8, 10].

He3BnyHMM ©Oyno rHisgyBaHHS pisHMX BUAIB NTaxiB B OAHOMY  3i
CKnagcbkmx npumilieHb Tabopy. Ha gepes’saHin nepeknaguHi po3millysanocs
FHI3O0 CipOl MyXOSIOBKM 3 MTalLleHATaMn, a Ha IHWOoMY aepeB’asHOMY BUCTYNI —
rHi3go cnisoyoro gposga. Obuaea rHisgyBaHHsa 6ynu yeniwHumn [10].

CuHunua Benuka (Parus major).

CuHMUi — OynnorHisgHukK, NpoTe y pasi BiACyTHOCTI BigMoOBIgHUX MiCUb
ATaxym MOXYTb BMKOPUCTOBYBATUM iHWIi Micus. Ha TepuTtopii GiocTtauioHapy
CUHULA BenuvKa Kinbka POKIB MNOCNifb YCNIWHO rHi3gunaca y MeTtaneBux
Tpybax, 3 OKpyrnMMu oTBopamu, nipcy Ha nnsbki. Konv Ha nipci 3Haxogmnucs
noan, gopocni ATtaxy Tpumanucs Henoganik i o Tpybwm He 3anitanu,
HaneBHoO, LWob He npuBepTaTK yBary.

[ocnTb He3BMYHOW Oyna 3Haxigka YCnilWHOro  rHisgyBaHHS CUHWLI
BEJSIMKOI Y MOPOXKHMHI MOBHICTIO BUrHUBLLOI KONTOAW AepeBa Ha 3emsi nobnmsy
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GiocTauioHapy. MHi3go 3 12 nTaweHaTamu po3millyBanocsa Ha 3emni 3a 0,5 m
Big nicosol goporu [7, 9].

Api3a cniBounn (Turdus philomelos).

[na poamileHHa TrHi3g Hagae nepesary ryctum Jicam, cagam Ta
HEeBESIMKUM OCTpPIBUAM OepeBHOI POCNUHHOCTI cepen nonis. Nopag 3 nogsmu
cenaTbCcs Heoxode. Ha Teputopil BiocTauioHapy Apo3an cniBodi yCniwHO
LLIOPOKY THI3OMNNCSH Ha KyLax »XacMUHY, BUCOTA rHisga Big 3emni 65m3bko 1
MeTpa, He3BaXkaloun Ha OOCUTb 3HAYHY KINbKICTb Nogen TyT Yac Big 4acy. A
TaKOX Ha Kynax Lernu, y CKnagacbknx npumileHHax [7, 6].

JNlacTiBKa cinbcbka (Hirundo rustica).

CuHaHTponHMM BMA. JlacTiBka CcCinbCbka BNPOLOBX [EKiNbKOX pPOKiB
YCMiLWHO TrHi3gunaca y CKnaacbkoMy npuMmilleHHi. [Hi3go kpinunoca o
LuernsiHoi  CTiHM  ©6yaiBni, oOcHoBa THi3ga cnupanacsa Ha  KOpobky
enektponepenad. pn ubomy 4epes 6ik rHisga npoxoguna nnactmacosa
Tpybka. e ogHum 3 ynobneHnx Micub rHisgyBaHHs Oynu meTanesi Tpybu
nig cTeneto y CTyaeHTCbKiM iganbHi [9].

FopuxsicTtka YopHa (Phoenicurus ochruros).

€ CuMHaHTpOMOM, 3a3BuU4ai rHI3OQUTbCA Y PiBHOMaHITHUX Hilax byaisens,
iHOAI B Kyni KamiHHA abo uernu. BigmivyeHi Hamu rHizga po3millyBanocsa Ha
TEpUTOPIl PI3HNX CKNagcbkMx NpuMilleHb 6GiocTauioHapy, Oekinbka pokiB
nocnifis NTaxy YCnilWHO THI3OWUMNCA Y CTapoMy THi3f4i CiNbCbKOI JTacTiBKA B
OLHOMY 3 rocnogapcbkmx npumilieHb, Tam byna BubuTta Wwnbka, yepes Ky
nTaxu 3anitanum [7, 9].

Kponup’saHka cagoBa (Sylvia borin).

[na rHisgyBaHHA obupae nicu, cagum, napku 3 rycTto 4YarapHMKOBOO
POCINUHHICTIO. [HI3g0 BrawToByE 3BMYAWMHO Ha BUCOTI 1-2 M Big 3emni.
Yotmpmn pokum nocninb Ha Teputopii BiocTtauioHapy cnocTtepirann ycniwHe
FHi3gyBaHHA Ha KapHW3i gepeB’sHOro GyaAuHOYKY LN BignoynBaruux Hap,
BXiAHUMK aBepuMa. byanHo4ok poaTawloBaHuin Ha BivHin anei Tabopy [7, 9].

MyxonoBka 6inowwus (Ficedula albicollis)

B ymoBax nicy, nmapky, cagy rHi3go 3asBu4yan posTtawoBaHe 6ins
cToBOypiB BENMKMNX OepeB, 3a BiACTanow KOpOK, Ha BMpOCTax aepeBa abo B
HEBENuUKUX 3arnnbneHHax. YcniwHO BMBena nNTaweHAT B rHi3di, ske
30yayBana B oTBOpI 6i4HOT CTiHKM ogHoro 3 6yanHoukiB 6iocTtauioHapy [9].

MiakopuwHuk (Certhia familiaris).

Lli nTaxn 3a3Bmyan obnalwToBYOTb rHi3ga B Aynnax, TpiwuHax Aepes
abo nig kopot crTaporo pgepea. Ha Teputopii GiocTauioHapy Ans
rHi3QyBaHHA NIOKOPULLHUK BUKOPWUCTAB Hilly MK CTIHOM i gOLIKaMW, SAKUMMK
OyB 0OOWMTUM 330BHI OOMH i3 OYOMHOYKIB Ha LUeEHTpanbHin anei Tabopy.
["HizgyBaHHA 6yno ycniwHum [7].

MNMoB3uk (Sitta europaea).

[MoB3MKM TrHI3OQATBCA B CTapux Agynfax O4atniie, 'y NpupoaHUX
3arnnbneHHsix, y cToBOypax pgepeB abo wnakiBHSAX. YcniwHuMM 0Oyro
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rHi3gyBaHHSA MOB3WKa Y HOBIM LUMAKiBHI Ha TepuTopii BiocTauioHapy. BoHa
BGyna npukpinfeHa OO COCHWM Ha BucoTi 3-3,5M Big 3emni. XapakTepHow
O3HaKOH0 rHi3gyBaHHA NOB3MKa CTaB BUMOLLEHUW MIMHOK NbOTOK [7].

Omxke, 3a nepiog gocnigkeHHa Hamu 6yno BigMmideHO 57 pocuTb
opuvriHanbHUX Micub rHisgyBaHHa 10 BuaiB ntaxiB. Bapto 3asHaunTtn, WO
HanbinbW nnacTMyHMMKM y  BMBOPI  Micub TrHi3gyBaHHSA Ha  TepuTopil
BiocTauioHapy "JlicoBe 03ep0o" € MyxorioBKa cipa Ta nnucka bina.
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YOK 598.2:591.9]:712.253(477.51-21)
KyabmeHko J1. I., KameHcbka HO. C.

BuBuyeHHA opHiTOoayHu Npadcbkoro napky micta HixxuHa
HixuHcbKkul depxkasaHuli yHisepcumem imeHi Mukonu Nozons, YKkpaiHa

The study of the avifauna of the County Park of the city of Nizhyn, Chernihiv
region has been ongoing since 1920. The birds of the park were studied by V.
Velikaniv, I. Marisova and their students. During the study, 58 species of birds were
registered as belonging to 10 orders. The publication lists bird species that were
recorded by V. Velikaniv and new bird species that were recorded by researchers
already at the beginning of the current century.

Key words: avifauna, bird population, Grafsky Park, Nizhyn, Chernihiv region

[1lna KOXHOI ekocucteMun nputamaHHUM NeBHUN CTYMiHb aHTPOMOreHHOro
TUCKY, SIKUA BNMUBAE Ha CTPYKTYPHO-(PYHKUIOHANbHY OpraHidauito >XnBux
opraHiamis. B ypb6onaHgwadTax chnocTepiraloTbCs 3aKOHOMIPHI ICTOPUYHI
3MiHN CTOCOBHO CTapiHHSA XWUTMOBWUX KBapTanie, Tuny 3abygoBu, BiKy Ta
CTPYKTYpPU 3€eneHuMX HacagXeHb, WO B CBOK 4epry npuM3BoauMTb A0 3MiH
CKnagy OpHiTohayHn HaceneHnX MyHKTIB, eKOsIoril Ta NOBeAiHKN NTaxi..

MTaxn, sk 06OB’AI3KOBMA KOMMOHEHT TBAPMHHOIMO HACENEHHS MICT
3any4aloTbCs A0 NpoueciB cuHaHTponizauii Ta ypb6aHisauii, npoTte
3aKOHOMIPHOCTI  POPMYBaHHSA  OPHITOKOMMSIEKCIB HA  aHTPOMOreHHo-
TpaHCOPMOBaAHNX TEepUTOPIAX OOChiAKEeHi HeaocTaTHbO | NOTpedytoTb
AeTanbHOro BUBYEHHS.

[Mapkn € okpacotw 0Oyab-akoi ypboteputopii. [padcbknin napk €
HaMCcTapilmMM napkom micta HixkmHa Ta Hanbinbwum 3a NroLweto.

OkpiM BflaCHMX CMNOCTEPEXEHDb, $SKi AalTb MOXIMBICTE BUBYUTHU
cydacHun ckrnag nrtaxiB ['padpcbkoro napky My npoaHanidyBanu 3anucu
PYKOMUCHUX LLIOOEHHWKIB, 3HAHOIO B HAYKOBUX Korax, OpHiTonora Bcesonoga
BenukaHiBa, gkun xumB y MicTi HikuHi y 20-x pokax XX cT. TakoxX BMBYMNU
MaTepiann HaykoBux gocnimkeHb IHecn MapucoBoi Ta 1i yYHIB, SKi
npoBoannncsa Ha Teputopii ['padpcbkoro napky y KiHui XX CT.

Mpadhbcbknin napk, abo O6GigoBLWKMHA, 6yB nepwmm y HixXuHI rpoMagcbkum
cagom, gk Bigomun we 3 novatky XVIII ct. 3aknageHun Ha npaBomy 6epesi
pivkn OcTep y KonMwHboMy nepeamicti Marepku.

ByaiBHuuTBO Napky posnoyanocs y apyriv nonosuHi XVIII ct. OuiHmBwmn
6aratcrtBa npupoan O6igoBLUMHN (25 AecATUH 3eMni, CTPYMOK 3 mxepenamu
piykn Bup, rpyna BikoBux ay6is Towo), Inna besbopoabko, 3a npoekTamu
cnevujanictiB cagoBO-NapKoOBOI KyrbTypu, 3akraB napk y aHrfiincbkoMmy CTUI.
bynu BucagXeHi oepeBa | 4YarapHUKM 3 Pi3HUX 30H KpalHW, 3-3a KOPAOHY,
BMKOMAHO pyKaMu Kpinakis ctaBok [1].

[Mapk ©Oyno BM3HAHO MPUPOSOOXOPOHHUM OB'€KTOM YepHiriBCbKMM
06nBMKOHKOMOM 3rigHo pieHHs Ne 21 Big 28 6epesHst 1964 p., ANss OXOPOHU
TepuTopil, dka Mae IiCTopu4He Ta KynbTypHe 3HadeHHs. OXOpPOHHUM
3oboB’aA3aHHaAM Ne 24/3 - 578 Big 26 smotoro 2004 p., BuaaHum
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MiHicTepcTBOM eKkonoril Ta NPUPoOaAHNX pecypciB YKpaiHu, nam'aTky cagoBo-
napkoBoro mucteutBa ©Oyno nepegaHo nif OXOPOHY KOMYyHarbHOMY
nignpuemcTsy "l padcbkmin napk” [4].

[Mnowa [padpcbkoro napky S5 rekrapis. Ha wnoro Teputopil 3pocTtae
6rmseko 100 BuaiB kywie Ta gepeB. OCHOBHY 4acTky AeHApodnopu
CKnagalTb NPeACTaBHUKM NIUCTAHUX Mopid, cepen HUX YucneHHuMn €. oy6
3BuyanHuin (Quercus borealis), nuna cepuenucta (Tilia cordata.), 6epesa
boponasyacta (Betula pendula), cocHa 3BuyamHa (Pinus sylvestris), kneH
uykposun (Acer saccharinum), kneH roctponuctun (Acer platanoides),
Tonosns YyopHa (Populus nigra).

Okpacor napky € gekopaTtuBHi BMAM pocnuH: cymax (Rhus typhina),
dop3uuia seneHa (Forsythia viridissima) Ta kaTanbna 6irHoesuagHa (Catalpa
bignonioides) [5].

IM'a Bceonoga JleoHigoBnya BenukaHiBa gobpe Bigome O6inbLIOCTI
OpHiTOonoriB Ta Tepionoris YkpaiHu. Lle, ckopiwe 3a Bce, nognHa OOCUTb He
npoctoi goni. MNpoTe, He 3Baxaltun Ha yci nepuneTii XuTTa, e 6 BiH He
3HaxoOmBCs, BiH NMPOAOBXYBaB MPOBOOUTU pPeTefibHI CNOCTepeXeHHs 3a
npeacTaBHUKaMU TBapUHHOIO CBITY.

Bcesonog BenukaHiB npoBoAMB 300S10rYHI OCNIIKEHHS TBApUH YepHi-
MBLMHN Ta CyMiKHUX perioHiB Bnpogox 1920-1930-x pokis, B Len 4Yac BiH
XuB i npautoBaB y HixuHi [2]. BiH 6yB gocBig4eHMM MUCIMBLEM, LLO MOTMO
BANMBaTM Ha BMBIp pobOTK i OQHO3HAYHO Aonomarano Momy y 3000yBaHHI
300M0riYHOro Martepiany, Hacamnepeq nraxiB, AKMX BiH nNepefasaB [0
3oo0sioriyHmnx my3seiB HixkuHa, Knea [7].

BapTo 3asHaunTu, Wo 3ragok nNpo rpaddCbkui caf (Tak 3a3HayaeTbCs Y
lwoaeHHukax B. BenukaHiBa) Hebarato. Y 3anmcax 1923 poky 30 KBiTHA
3a3HavaeTbces, Wo y Npadcbkomy cagy aBTop 6aums cipy coBy (Strix aluco).

26 nunHA Hapg o3epoMm BenukaHiB BigMiYae Kpayky MapTULLKY, CbOrOHi
Taka Ha3Ba He BXMBAETbCH, TaK paHille HasuBanu Kpa4vka pidkosoro (Sterna
hirundo). B gaHun 4Yac Bug Ha TepuTopil NapKy He 3yCTpiYaeTbCs, a TaKoX
cipux MyxonoBok (Muscicapa striata).

€ Huska 3anuciB 1924 poky, BigmiyeHO koctorpusie (Coccothraustes
coccothraustes) Ha rHisgyBaHHi. B3uvmky ©Oyno 3006yTo  NiAKOPULLHKKIB
(Certhia familiaris) , Benukux (Parus major) Ta 6nakutHux cuHuub (Parus
caeruleus). 29 rpyaHa 1924 poky BigmiyeHW, nponiTawyuMn Hag cagom
6anabaH (Falco cherrug). Llen Bua cokononoAibHux ntaxis y Apyri NOSIOBMHI
XX cT. 3pigka 3ycTpivaBca Ha Teputopil HXXuHWMHKM, Ha TepuTopil M. HixknHa
— He 3yCcTpiyaBCs HaBiTb Ha MNPOJILOTI.

Y 3anuncax 1927 poky B3MMKY 3a3Ha4eHO Npo MNigKOPULLHMKA. Y KBITHI B
‘padcbkomy cagy Oyna B6buTa cipa coBa. 18 BepecHs B o4yepeTi o3epa Ha
Teputopil Npadcbkoro napky 6yno Bouto 6yramudmka (Ixobrychus minutus)
anbbiHoca [7].

Lli 3anucn € HagsBuyamHO UiHHUMW ONA  BUBYEHHA OpHITOMayHu
['(padbcbKoro napky.
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[locnigpkeHHs1 opHiTOHacerneHHs micta HixkuHa, i 3BM4yanHo ['padcbKoro
napky nposogunuca y apyrii nonosuHi XX ct. |I. B. Mapucosoto Ta 11 y4HAMMK
[3, 6].

Y pesynbTaTi aHanisy nirepatypHux oxepen Ta Hawmx baraTtopivyHux
pocnigkeHb [padcbkoro napky Oyno 3apeectpoBaHO 58 BuaiB nraxis, siKi
HanexaTb go 10 psgis. HanumncenoHiwum € psg Passeriformes 41 Bug
(71,9%), Ha gpyromy micui Piciformes 4 sugn (7,0 %), gani Columbidae
3suan (5,1 %), Falconiformes, Strigiformes, no 2 suan (no 3,5 %),
Ciconiiformes, Gruiformes, Charadriiformes, Cuculiformes, Apodiformes no
1 Bua (no1,8 %).

Cnig 3a3HauyuTn, WO MU He peecTpyBanu Takux NTaxiB Ha Teputopil
padbcbkoro napky, 9K ACTpyd BenuKuK, BiBYApPUK BECHSAHUMK, SKi
cnoctepiranucsa Tyt y 90-x pokax MUHyNoro ctonitta. Hamu 3adgikcoBaHo B
rHi34OBUK Nepios HOBUM BUA — NPOCSAHKA, OYepeTsHKa Besfivka Ta TepHOBUN
copokonyf,. A TakoX nTaxu, SKi He rHi3gaTbcsa y ['padcbkoMy napky, npoTe
NOCTIMHO TaM 3yCTpivalTbLCHA — JIAaCTiBKM CifibCbKa Ta MiCbKa i cepnokpuneLb
YOPHUN.

Bnepwe y 2023 p. BOCEeHM y MapKy peectpyBanu Benuky 6iny vannto
(Egretta alba). BapTo 3as3HaunTu i pi3ke 36iNbLUEHHS KiNbKOCTI MPUMyTHIB
(Columba palumbus) y rHisgosun nepiog 2023 p. Ha TepuTopil napky, i B
MICTi B LinoMmy.

3MiHM Yy cKnagi OpHiToHaceneHHa [padCcbKoro napky A03BOMSANTb
YTOYHUTK CKMag OpHiTOpayHW Ta 34iNCHIOBATU MOHITOPUHI NTaxiB AaHol
TepuTopil, WO We pa3 Bkadye Ha 6e3zanepeyvHy akTyanbHICTb AO0CHIIKEHb
Takoro xapakrepy.
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CucremHicTb y 6ionoriyHMx cucremax

 MpupodHuyuli yHisepcumem, Bpounas, lNonbuwa
2 HixxuHebKutli OepxxasHull yHisepcumem imeHi Mukosnu lozons, YkpaiHa

The work shows results of biological research from the general theory of
systems. The structure and synergical associations constitute fundamentals a basis
to understand biological evolution.

Kno4oBi cnoBa: cuctema, eBOnioLis, CMHepreTuka, CTpyKTypa, Xosii3m.

Betyn. Kopotkun nepernsg icHytodol 6ioiHdopmauii npo 3 nornagy
3aranbHOl Teopii cuctem Ta 3B'A3aHMX 3 UMM Npobnem TpaHcdopmauii
opraHiamMiB y npoueci eBosouil, YacTKoBO 34incHeHO aBTopamu [1, 2,]. Bci
AOTN 4acoBi @inocodcbki Ta 3aranbHO OIONOriYHIi NUTAHHA B €BOMOUIT
npoTaAroMm Mamxke 4 mMng pokiB NignopsiakoBaHi npuHUMNamMm CUCTEMHOrO
aHanisy nogin, €Bul, Ta MpoUeciB, SKI MPOABMSATbECA Ha BCiX PIBHAX
opraHiszauil »xuBoi MmaTepii. B 6ionoriyHMX cuctemax Taka TpaHcdopmauida
MNOCTIMHO «PO3KOAOBYETLCS» TBOPYOK ANHAMIKOK €BOJTOLIMHOIO NnpoLecy Ha
OCHOBI NpupoaHoro Aobopy, CKepoBaHOro Ha CaMOBAOCKOHANEHHSI CTOCYHKIB
y BIiOKpUTIN cuctemi opraHiam — cepepoBuwe. OcTaHHE xo4va i € pobpe
BUBYEHNM, BCE XX 3anuLIAeTbCs MNEPMAHEHTHO HEeOOBUBYEHUM i HIKONN He
MOXe OyTW Ni3HaHUM MO CTPYKTYPI, i NO BHYTPIWHIX (CMHEPriYHNX) 3B’sA3KaxX.
3 UbOro BMMNNMBAE OCHOBHE 3aBAaHHA LbOro aHanidy — cnpoba noegHaHHs
ICHYIOUMX nornadiB CTOCOBHO TMPOSBIB | TPaKTyBaHHA CUCTEMHOCTI B
GionoriyHMx cncrtemax.

OcHoBHi pe3ynbTtatn. Cam TepMiH «cucTemMay» BKOYae 1 CKNagoBi
ernemMeHTU Ta 3B’S3KM (CUMHEepPrivHi) MK HUMU, SKi 0OyMOBMOOTL (TBOPSATH)
CTPYKTYpY CUCTEMU. TEPMiH «CUCTEMHICTbY» Y HaLIOMYy PO3YMiHHI € BUPA30OM
pensauin B iepapXii Ni4CUCTEM PI3HUX PIBHIB Ta 3MiHU CTPYKTYPW i OYHKUIT SIK B
MeXax BM3HA4YeHOI nigcucTemu, Tak i Ha piBHI M nigcucremamu. OCHOBOKO
TaKuX pensuin BUCTynae eHeprisi 3aB’a3kiB y cuctemi, abo npamum i 3BOPOTHIN
3B'A30K Ha nigctasi nepeaadi iHpopmauil B nonynsuisx Ta ekocuctemax Ha
OCHOBI 3aKOHIB Pi3HOMAHITHOCTI Ta €HEProEMHOCTI, WO BUCBITIIEHO B HM3L
Bigomux npaub |. Wmaneraysena, Y. Ew6i, KO. KapetiHa, M. Kanabyxosa,
B. MexokepiHa Ta iH.

KoxeH i3 piBHIB opraHizauii 6ioCTpykTyp Mae CBOI «npaBuna rpu» B
HEeCKiH4YeHin iepapxil cuctem, sKi CTPYKTYpPHO cCniB NignopsgkoBaHi K
«MOTPINKNY» | cUHepriyHo noe’sa3aHi. Ocobnueo uUe BracTuse OIOMOriYHIN
dopMmi pyxy maTepil 3 UMKNIMHUMWN NPOSABaMN TBOPEHHS | PYNHYBaHHS, TOOTO
3B’A3aHi 3i 3MIHOKO CTPYKTYPW Ta HaKOMUYEHHAM YU BUBINIbHEHHAM eHepril.
Krno4yoBMM MOMEHTOM Yy LMX pPO3Ba)XaHHAX € Te3a MNpo CTPYKTYPHO
eHepreTuyHi, a BIgnoBIiOHO | dYyHKUiOHaANbHI, ocobnmBocCTi BionoriYHnx
CUCTEM, HKMM BracTMBa CaMO BMOPSOKOBAHICTL Ha PI3HUX PIiBHAX nig
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CUCTEMHOI oOpraHisauil xwuBoro. Lle nepekoHNMBO NPOAEMOHCTPOBAHO Ha
NpuKnagi NpoTikaHHA OHTOreHesy, BKOYaun emOpioreHes, Ha npuknagi
TpaHccopmMauin y cinoreHesi, BKIOYAYM CUCTEMATUKY Ta Ha npuknagi
eBonouii 6ioueHoreHesy [1]. B pesynbTaTi NOBCTaE UinicHa CTpyKTypa, To6TO
cuctema 3 MNEeBHMMWU BNAcTUMBOCTAMMU, SKWO Le B cepefosuui abiotu
(CTpyKTypa nfC BNacTMBOCTi), abo 3 NeBHUMMU YHKLISMKU, SKWO Ue B
cepenosuLi 6ioTK (CTpyKTypa NNKC PyHKLINA).

BnactmBocti cuctemn abo 11 doyHKUil 3anexHi Big camoopraHisauil B
cuctemax Ha nigcrtasi cuHepril. 3a BU3Ha4YeHHAMKU [[epmaHa Xakepa, aBTopa
TEPMiHY, CUHepreTMka — Le Hayka npo CcaMoopraHisauditdo npocTopoBOl i
4acoBOI BMOPSAKOBAHOCTI Yy BIOKPUTMX cuctemax. Lle camo ycknagHeHHs
CUCTEMU 3a paxyHOK eBOSIIOLIT K MPUPOSHOro npouecy camo obraluTyBaHHS.
IX cTocyHOK (CMHepreTuku i eBonioLii) MOXHA PO3rnagaTM SIKk CTOCYHOK B
CUCTEMI «CTPyKTypa — YHKUIA», WO Haragye CTOCYHOK OHTOreHesy |
doinoreHesy, ski cnig aHanisyBatm CUCTEMHO, @ HE OKPEMO, aJKe PO3BUTOK
CTPYKTYpU NpuU3BOAUTL OO0 3MiHM (OYHKUiT (BIgNOBiOb HA MUTAHHS WO €
NEPBUHHUM — Kypka un anue?) [2]. BoHn B3aeMHO 0OyMOBMeEHi NodibHO sk
OpraHiam i cepepoBulle, HEpO3AifibHI B TpakTyBaHHAX i aHanisax Tta He €
anbTtepHatmBHumun. [logibHa pensuia € B aHanisi 4YacTuHM | uinoro B
CUHEPriYHIM CUCTEMI: UiNe € YaCTUHOK, a YacTUHA € UiniuM, YaCcTUHMN HeEMae
6e3 uinoro, a uinoro Hemae 6e3 YacTuHM 60 Le eaNHE CUHEpPriYHe NOEAHAHHSA
B CUCTEMHO-MIO CUCTEMHIA CTPYKTYPi «MOTPIMKOBOro» Tuny, ocobrnmnBo B
cuctemax bBionoriyHmx, nodmHarum Big cuHepriyHmx cTpyktyp OHK i go
pensuin y 6iocdepi.

[loBegeHo, WO AguHamika nepediry uuMx npouecis B  eBosouii
nignopsiakoBaHa NEBHWUM CTadinHMM 3aKOHOMIPHOCTSIM — 4epryBaHHA (ro
YeproB.iCTb) €NeMEeHTIB CTPYKTYpu SK 4YacTuHu i gk uinoro [1, 2,]. Le
CTOCYEeTbCA sk eMbpioreHesy, Tak i inoreHe3y Ta UeHoreHesy. Ha KOXHin
Takin cTtagil 06OB’A3KOBO MNPOSABNSETbCA iHTErpanbHa QYHKUIA 4YacTuH i
AndgoepeHuianbHa (pyHKUis Uinoro B NigcuMcTeMi SiK HeBig'eMHa 30aTHICTb |
BNacTUBICTb (OYHKUiIOHYBaHHS LUinicHOl cuctemn. TobTto cuctemy cnig
PO3yMITU K CcamMoOopraHidytodi (CMHEpPriyHi) CTOCYHKMW-3B'A3KM MK 11
YaCcTMHaAMWU. MK atoMaMu, efieMeHTaMu B KpucTanax, B KNiTUHI, opraHi,
BioueHosi, biocdepi. KoxxeH eneMeHT € cknagoBuM MEBHOI CTPYKTYpWU, Mae
CBOI BIIACTUBOCTI, a 3HauuMTb i CPYHKUiO, ane B cknagi uinioro (sK B
Biocuctemi) enemMeHT MoOXe MaTu iHTerpoBaHi OYHKLil, a cucTteMa Moxe
HabyBaTh iHWKX OYHKLIN, YacTo cneuianizoBaHux, abo Matn Hag PyHKUT, SKi
He BNacTMBi YacTMHaM — (KOHUenUia Xoniamy).

KpiMm [ianbHOCTI BULWOI HEpBOBOI CUCTEMW, MPOCTUM | 3PO3YMISIUM
NPUKIIagoM XOsi3aMy MOXYTb BUCTYNaTn TpaHCOPMOBaHi B NpoLeci eBontoLil
OKpeMi ckragosi (KOHigu) KopiHHUX 3ybiB ccaBLiB. B cucTeMi XXMBNeHHS BOHU
BUKOHYIOTb  Pi3Hi  OYHKUIl:  YTPUMaHHA | NogpiOHEHHs  Ki  (HWXJI
XOM SIKOMoAibHi), pisaHHA (xuxi), nepeTupaHHa (KyuHi, wyposi) [3]. pwu
LbOMY KOPEnsAUinHO 3MIHIETBCA Mopdonoris 3y0iB, IX CTpPyKTypa emani B
3anexHOCTI Bi4 xapaktepy DKi i knimaTty [4], a TakoX 3MIHIOETLCA XapakTep
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XyBanbHUX M’A3IB i IX OYHKLIA Ta HabyBae ocobnmeBocTern MOPEOOrist KICTOK
wenen. Hag dyHKuUieo (K BNACTUBICTIO) B LLbOMY MpUKNagi MoXxe BUCTynaTu
npouec 060POHN YN CaMO3axUCTy OpraHiamy 3a 4OMOMOrow wenen Ta 3y6is,
a He Tinbkm Tka i putta. OctaHHE € [gobpe npointCTpoBaHO
B. O. TonayeBcbkuM Ha nNpuknagi nNpeacTaBHUKIB POLMHU  CRINAKoBUX —
Spalacidae. lNpu uUbOMy nigBULLYETLCA IHTErpanbHICTb Ta CTabINbHICTb
CUCTEMWU 3a pPaxyHOK MOTEHUINHOI MyrnbTU- abo Hag YHKUIOHANbHOCTI i
3MiLHEHHA CUHEepriYyHMX 3B’A3KIB Ta BAOCKOHANEHHA CTPYKTYpu — pesynbtart
MONeKynapHoI eBontouil i Ail npupoaHoro nodopy.

EBontouinHo Ha eTani XiMiYHMX peakuin i NOpYLUEHHI A0BroTpmsarnoi
piBHOBarn CUCTEMMU, CTPYKTYPHWA MOLUYK LUMSIXiIB B OKPECNEeHHi HanpsiMKy
GionoriyHoi eBontouil 6yB NoxuneHnn B BiK CTBOPEHHS HWU3KU MiACUCTEM B
OCHOBi SIKMX neXxanwu nypuHOBI | MipamMigMHOBI KOHCTPYKUil 3 HaACTyMHUM
dopmaBaHHAM aMiHOKMCIOTHUX nocnigoBHOCTEN. CTpykTyparnbHa
camMoopraHi3auis CMHepreTuyHa BMmarana Bif eBOmMoLuil HACTYMHOrO KPOKY —
caMO YCKNafHeHHs 3 (PYyHKUIOHamnbHICTIO, @ caMe — BIOTBOPEHHSM, 3 YUM
cuctema (npupoga) ycniwHo cnpasunack. ['eHeTUYHNN Kog AK CTPYKTypa i §K
GionoriyHnn mem (B po3yMmiHHi 06’eMy iHpopmaLLil) onaHyBaB XUTTA Ha BCiX
PIBHSIX MOro YiTKOI NiJ CUCTEMHOI OpraHi3adii Ha OCHOBI CUHEPriYHUX 3B’A3KIB.
Woro nokanisauisi B NEBHWX CTPYKTypax i HakonuyyBanbHa B 4aci yHKLis
30epexXeHHs1 MIHNMBOCTI (Hag OYHKUIS) BU3HAYMNKM YEProBui iHpopmauinHum
piBEHb B CUCTEMi CTPYKTYypu (dOyHKUiOHanNbHa KniTMHa) Ta B CUCTEMI
doopmani3oBaHOro NOHATTS — 8UJ 5K YMOBHa i pearibHa Kameaopis i 00UHUUS
diasleKmu4Ho20 PO3yMiHHS OUCKpemHocmi i 6e3nepepeHocmi e8oouitiIHO20
rnpouecy, sKUU MOCMIUHO Mpomikae 8 ymosax [IPOMUCMOSIHHS Opya2oMy
Hadarny mepmMoOuHaMiKu

OTXe, MOXHa CTBEPAXKYBATU, O CUCTEMHICTL Yy Bionorii 03Ha4ae TiCHUK
B3aEMO3B'A30K CTPYKTYpPWU, CUHEPriYHMX BMANMBIB Ta IX pendauiv  npwu
OYHKLIOHYBaHHI, WO NPOSBNSETbCA Ha pPiBHAX opraHisadii 6iotn Big
MOMEKYNsIpHO-reHeTn4Horo Ao GiocgepHoro.
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MHizgoBa nonynsauia rpaka (Corvus frugilegus Linnaeus, 1758)
y micTi YepHiriB

HauioHanbHut yHisepcumem "HepHieiecbKul Koneaiym"
imeHi T. I'. llles4yeHKa, YkpaiHa

In 2021-2022, the nesting population of the rook (Corvus frugilegus) in the city
of Chernihiv was studied. During this study, 15 nesting colonies of this species
were analyzed. The number of nesting communities, the number of nests, and their
density in nesting colonies were taken into account. In addition, the species
composition of the trees on which the nests of these birds were located was
determined.

KntoyoBi cnoBa: rpak, Corvus frugilegus, YepHiriB, KofnoHisa, rHisgo, rpyna,
rHisgoBa nonynsauis.

Cepen npeacTaBHUKIB OpHiTOayHM Micta YepHiriB, Barome Micue
3aMiMae Takun XapakTepHui Bua-cuHaHTpon, sk rpak (Corvus frugilegus
Linnaeus, 1758) — npeactaBHUK poavHu BopoHosux (Corvidae), psay
[opobuenoaibHi (Passeriformes).

pak € KonoHianbHUM BuAoM. [lTax obupae Ana PO3MILLEHHS CBOIX
FHI340BMX KOJSOHIN HaceneHi nyHkTn abo TepuTopii, po3TawioBaHi nNobnmsy
Hux. Taka 6nM3bKiCTb OO nOAen CBigYUTb MPO CUHAHTPOMiI3auilo nTaxa.
3asBuyain BiH Byaye rHisga Ha gepeBax ki pOCTYTb rpynamm Ym NOOANHOKO.

Po3miwyoTbCa  rHisga rpakaMm B MeXax KOJOHII 33 MNEeBHOW
3aKOHOMIpPHICTIO. B UeHTpi rHi3gaTbCs napn 3 MUHYNOro rHi3goBOro nepioay.
3asBuMyan BOHW MNOBEPTAKTbCA | MOYMHAKOTb PEMOHT THI3g paHiwe.
[Mepudpepito KOSOHII 3armatoTb Napun, COOPMOBaHI LIbOro POKY.

Bio poamilleHHss TrHi3ga Ha Teputopil  KOMOHIanbHOrO MOCESIEHHS
3anexnTb i BenuymHa knagku. Hambinblii knagkm 3HaxoOAaTb B rHidgax
LEeHTpasribHOI YaCTUHU KOJIOHIl, OCKIfIbKM TYT FHI3OATbCA CaMKN cepeaHbOoro
BiKy, LLIO BBa)alTbCHA HaMOINbL NPOAYKTUBHUMM. IHWIMMK hakTopamu, WO
MOXYTb MaTWU BMSIMB Ha BeENMYMHY KIadKkW, € apxXiTEeKTOHika aepeBa Ta
BMCOTA, Ha SKin po3MilLeHe rHi3go [1].

UuncenbHiCTb rHi3g Ta xapaktep I1X poO3MilleHHss OOyMOBOITLCS:
1) KOHKYpeHU,i€ro BCEpeaVHI BUAY; 2)  THi3goBUM cybecTpaTom;
3) MiKpokniMaToM KOMOHIl; 4) couianbHOK MNOBEAIHKOK rpaka B NOnynsauii;
5) AOCTYMHICTIO, AKICTIO Ta KinbKiCTO 1Xi; 6) TMCKOM 3 BOKY xmxakis [2].

Ons  BUSABNEHHS THI3OQOBUX KOJMOHIM OyB BUKOPUCTaAHUN  METO[
ONMUTYBaHHA Ta MeToAuKa NiHIMHUX TpaHCEeKT, TOOTO MOLWYK KOJSIOHIM Ta
CMOCTEPEXEHHS 3a HMMM TMPOBOOMIIUCL Ha nonepeaHbOo BU3HAYEHUX
mapwpyTtax. Mig Yac obnikiB BCTaHOBMAOBANM NokKawito KOMOHiT MPUCBOOKYM
i BiANOBIOHMI HOMEP, KiNbKICTb FHI3A, KinbKicTb rpyn. B rpynn o6’eaHysanu
yCi rHi3ga posTalloBaHi Ha OAHOMY O€epeBi.
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[aTty npoBefeHHA 0OCTeXeHHsl, HOMep KOSOHIl, KifbKiCTb rHi3g Ta rpyn,
BMA OepeBa, Ha AKOMY BUSIBUIN THi3g4a — 3anucyBanu y nosibOBUN LLOAEHHUK.

KinbkicHMi obnik rHisgoBoi nonynsuii rpaka B M. YepHiris npoBogunn y
2021-2022 pp.. Ha nepiog pocnigpxkeHb y M. YephirisB 6yno 3sacdikcoBaHo
15 konoHin, 3 Hux 13 i 14 —y 2022 poui (Tabn.1).

Tabnuuga 1
OuHamika YyncenbHOCTI rHi3AO0BOI Nonynsuii rpaka B M. YepHiriB
BecHa 2021 p. BecHa/ociHb 2022p.
No Ko | Ko Nokanisauis KONoHil No K1e | Ko
KOJTOHIl | rpyn | rHisg KOJTOHIT | rpyn | rHisg
1 6 14 nepexp. Byn. LLleByeHka- 1 3 13
Byn. Monogyoro
2 4 26 MapiiH napk 2 5 17
3 14 32 "Aneqa cnasun"” 3 12 23
4 22 45 Mapk 6ins LLYMy 4 18 45
5 76 145 Mapk 6ins rotento Ykpaina 5 65 142
6 - 27 nepexp.Byn.1-ro TpaBHsA- 6 7 14
Byn. benosa
v 21 38 nepexp. npocn. Jleeka Jlyk’'aHeHkKa- 7 o4 42
Byn. LLleByeHka
8 155 575 Mapk 6ing "XimTekcTunbmaruy" 8 158 | 615
9 9 20 Ckeep iMm. B. XMenbHULBLKOro 9 10 18
10 10 15 Ckeep im. lNonygpeHka 10 11 19
11 3 5 LIMKiB 11 10 14
nepexp. npocn. Munpy-syn.
12 6 21 Kinbuesa (M-H 3A3) 12 4 18
13 2 7 Teputopisa obnacHoI nikapHi 13 9 17
- - - Byn. KocmoHaBTiB 14 10 20
) i ) TepuTtopisa Konemxy TpaHcnopTy
HYYr] 15 20 72
Bcboro | 335 970 Bcboro | 371 | 1089

3ararnbHa KinbkKicTb rpyn ctaHoBuTb 371, To6TO ¥y 2022 p. BigbYNock ix
30inbweHHAa Ha 36. 3 HMX 6 — go rpyn 2021 poky (Ne1-Ne13), Ta 30 — go rpyn
2022 p. (Ne14-Ne15) BignosigHo.

Llogo auvHamiku 4mcenbHOCTI rpyn Maemo Taki faHi: B GinblUoCTi €
He3HayHe 30inbleHHAa Ha 1-3 rpynu, HanbinbLle HOBUX rpyn B KONOHIAX Ne11
Ta Ne13 — no 7 B KOXHi. 3MEHLLEHHSA X KiNbKOCTI BiAOYBaETLCA B YOTUPLOX
konoHiax: Ne3, Ne4, Ne5, Ne12, Hambinblle nepectano icCHyBaTuM B KOJIOHIil
Ne5 — 11 rpyn.
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3oonorida

LLlo cTocyeTbCca OuMHaMikM 3arafibHOI  KifIbKOCTi rHi3g4, TO BOHa €
Nno3nTMBHOW. Ix 3aranbHa Kinbkictb y 2022 p. 3 970 3pocna o 1089, 3a
paxyHoK KoSioHin Ne14 ta Ne15 qki 3aranom ctaHoBuUM gogaTkoBo 92 rHisga.
Takox npocnigkoByeTbCA 36inbLUEHHS MHi3a Yy KOMoHissx Ne8 — 40, Ne13 — 10,
Ne11 — 9. B iHwunx BigbyBaeTbCs 3MEHLUEHHS KinbKOCTi rHi3g Ha 1-9. o
9 rHi3a 3HMKI0 B KONOHIAX Ne2 ta Ne3.

Buxooaum 3 oTpmMaHmMx gaHux, Maemo Taki Po3Mipyn KOMOHIWU: HEBESUKI
(Ne1, Ne2, Ne3, No4, Ne6, Ne7, Ne9, Ne10, Ne11, Ne12, Ne13, Ne14), cepeaHi
(Ne15), Benuki 3 kinbkicTio 101-500 rHi3g (Ne5), Benuki 3 KinbKiCTHO
501-1000 rHizg (Ne8). Y nigcymky konodil Ne11 ta Ne13 3 manux cranu
HeBennknmMmn, a konoHist Ne8 — senuka (binbwe 500 rHizg). CepenHs KinbKicTb
rHi3Q Ha OHEe KONOHianbHe NocereHHss CTaHoBUTbL 72,6.

Ha ogHomy pgepesi po3miwyBanock Big 1 go 18 rHisg. B cepegHbomy
2,93 rHi3g Ha ogHy rpyny, wo € 6inbwunm nuwe Ha 0,03, Hixk B 2021 p.

LLIiNnbHICTb Y KOMOHiAX BapitoeTbCs. Hanbinbwa y konoHii Ne8 — 3,89 rHisg
Ha rpyny; HammeHwa kosioHia Ne11 — 1,4 rHisg Ha rpyny. Y 2022 p. y
nopiBHAHHI 3 2021 p. Bigbynuca Taki 3MiHM: Yy KOMOHIT Ne2 LWiNbHICTb
3MeHLwmnace 3 6,5 0o 3,4 rHisga Ha rpyny, a 'y kosioHii Ne10 WwinbHICTb 3pocna
Ha 0,22 rHizga Ha rpyny.

Buposun cknag gepes pisHOMaHITHMIA. [1o HbOro BxoaaTb siceH (Fraxinus
excelsior), gy6 3BuyamHui (Quercus robur), kneH sceHenuctun (Acer
negundo), anvHa 3Bun4yarHa (Picea abies), poGiHia nceBgoakauis (Robinia
pseudoacacia), Tonons 6ina (Populus alba), nuna cepuenucrta (Tilia cordata),
KneH roctponucTtum (Acer platanoides) Ta Tonons YyopHa (Populus nigra).

OTpumaHi pesynbTaTu [O03BOMAOTL CTBEPAXYBaTW, WO rHi3goBa
Nonynsuia rpaka Ha Teputopil HepHiroBa 4EMOHCTPYE MO3UTUBHY OUHAMIKY
CBOro po3BuTKy. [laHi cnoctepexeHb cBigyaTb Npo ycniwHy aganTauiio Lboro
CUHAHTPOMHOro BuMay QA0 YymoB ypbaHizoBaHOro cepegoBuwla Ta WMOro
edPeKTMBHE OCBOEHHA MICbKOIro NpocTopy.

Nitepatypa

1. Ena V. A population study of the Rooks (Corvus frugilegus) in Leon
province, northwest Spain // Ibis. 1984. Vol.126. P.240-249.

2. Paterson 1|.J., Dunnet G.M. & Fordham R.A. Ecological studies of the
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Obtaining Zygote-Like Poly Potent, Poly Competent Cells
in the Experimental Conditions

llakob Gogebashvili Telavi State University, Georgia
2European University, Ukraine

Cock is selected as the object of a research. Spermatids are vacated from the
cock’s seed by the method of center figuration, the spermatids, which are bearers
of the chromosomes’ haploid kit, they are combined under the pressure and they
are entered in the eggs of a hen, where the 3 days before there is started normal
embryogenesis. In these eggs, the zygote-like, poly competent cell has an ability to
initiate the development of the egg cell without participation. In all eggs, in the fluid
independently from the embryos is found the cell culture. Material samples were
taken after the 7, 10, 14 days from the beginning of the experiment, it was
observed, formed in paraffin, stained with hematoxylin and enlightened with eozinit.
As a result of combination of the spermatids, the obtained cell is viable, multiplying,
it is creating the new formations, at first as a cell, tissue, and then as the organic
structures form.

Keywords: zigote-like, poly potential, poly competent cell, spermatid, haploid,
the hen’s egg, gametes, tissue culture.

Introduction. The zygote is the only pluripotent, qualitatively new cell
that occurs after the fusion of male and female haploid gametes. The
formation of a zygote from germ cells is due to changes in their genetic
apparatus, namely: during meiosis, the nucleus is split, and each daughter
cell receives not only a haploid set of chromosomes but also enormous
energy.

The mutual assimilation of the egg cell and sperm gives rise to the
creation of a one-cell embryo and the restoration of the diploid set of
chromosomes. Through complex processes of reproduction, growth, and
differentiation, any of the cell types included in the body of a given species
can be obtained from the zygote [1].

According to a number of authors, the pathological process, which can
be a tumor, blastoma, or neoplasm, characterized by uncontrolled
proliferation of cells, is caused by changes in the genetic apparatus of cells,
and autonomous or uncontrolled growth is the first main property of a tumor
[2]. Most tumors resemble an organ in structure - they have both parenchyma
and stroma. In terms of the degree of differentiation, some tumor cells do not
differentiate from normal elements of the same type, and ultrastructural
analysis of tumor cells in an immature tumor with a high degree of
malignancy shows that undifferentiated cells such as stem, semi-stem, and
progenitor cells predominate [3]. The question of the mechanism of transition
of a normal cell into a tumor cell cannot be considered resolved;
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understanding this very question holds the answer to the entire problem of
tumor development [4].

It is impossible to ignore that genetically all the cells of a given organism
are identical, and the difference between them lies in the degree of realization
of their capabilities. There is no need to recognize the fundamental difference
between reproductive and somatic cells. Moreover, meiosis is not solely a
quality of germ cells; it can also occur in somatic cells. In various tissues,
especially under experimental conditions, the number of chromosomes is
subject to large fluctuations: distortion of the number of chromosomes - the
so-called aneuploidy — is observed during malignant growth of tissues; in
Drosophila, individual haploid areas of the body were found; changes in
ploidy occur in different organisms; it occurs in some human somatic
tissues [5].

If somatic cells have a haploid set of chromosomes, then it is possible to
merge them; as a result, the diploid set of chromosomes will be restored, and
a gqualitatively new, pluripotent cell will arise, from which any of the cell types
included in the organism of this species can be obtained.

Reproductive organs are formed from somatic cells; there is no need to
recognize the fundamental difference between reproductive and somatic
cells. As a result of the fusion of haploid cells of one organism, reproduction
may follow, similar to that which occurs when two haploid cells of different
sexes merge. Thus, we can assume that reproduction initiated by the fusion
of two same-sex haploid cells will produce a population of cells different from
that obtained through the usual method of reproduction. If the emergence of
tissues with the formation of a new cell population becomes a reality,
resulting in a tissue with endless reproductive ability for this organ, it will
naturally exhibit aggression towards the recipient organ. For purely technical
reasons, we have not yet been able to obtain a population of haploid somatic
cells, but there are grounds to assume that the work in this direction may
prove fruitful.

The purpose of this work at this stage of research is to obtain a
population of haploid spermatids - incompletely formed cells, precursors of
spermatozoa - and to explore their fusion.

Materials and Methods. The object of the research was chickens.
Spermatids were isolated from the testicles of a rooster using the
centrifugation method. Cells were merged under pressure and injected into
chicken eggs where normal embryogenesis had begun three days earlier.
These eggs served as living "test tubes,” allowing polycompetent cells to
initiate development without the participation of female gametes. For
morphological study, material was collected seven, ten, and fourteen days
after injection. All eggs received an injection of a fixing solution - a 12%
solution of neutral formalin in a volume of 1-2 cm® An hour after the
introduction of the fixing liquid, the egg was opened [6]. In all eggs, a
colorless mass, unrelated to the embryo, was found freely in the liquid - a
neoplasm. (See Fig. 1)
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Fig. 1. Colorless mass freely located in liquid - new formation

The contents of the opened egg were transferred to a 250 cm? jar, and
150 cm?® of 12% neutral formalin solution was added. For morphological
study, the obtained material was embedded in paraffin. Sections were stained
with hematoxylin and eosin.

Results and Discussion. Seven days after injection, a cell culture
consisting of round or rounded cells containing hyperchromic nuclei, as well
as cells in mitosis, was observed in the research material. Additionally,
oriented cells creating tissues with a width of 200 um were found, forming
zigzag and loop structures at certain distances. (Refer to Fig. 2)

Fig. 2. Fig. 3. Fig. 4.

Fig. 2. Tissue culture, having the shape of loops. Microphotogram. Staining
with hematoxylin and eosin X80

Fig. 3. Beginnings of heart, aorta, epi-pericardium. Microphotogram. Staining
with hematoxylin and eosin X80

Fig. 4. Analogues of intestinal loops. Microphotogram. Staining with
hematoxylin and eosin X80

The researched material comprised a tissue culture consisting of
derivatives of ectoderm and mesoderm. The ectoderm derivative resembled
multi-layered flat epithelium, while the mesoderm derivatives were a mix of
loose connective and muscular tissues.
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Ten days after injection, the research material consisted mainly of
derivatives of ectoderm and mesoderm. The loose connective tissue was
composed of cells with round, star, and spindle shapes, with collagen fibers
present. Mesoderm derivatives included blood vessels of varying caliber, with
larger vessels representing the beginnings of the aorta and vena cava. The
derivative mesoderm forming the epi-pericardium was outlined, adjacent to
the "beginning of the heart." (See Fig. 3)

Fourteen days after injection, the research material consisted of
derivatives of ectoderm and mesoderm. A beginning of the heart with both
atria and stomachs containing blood in the lumen was observed. Additionally,
analogs of intestinal loops were present, with walls composed of loose
connective and smooth muscle tissues. (See Fig. 4)

It should be noted that the culture contained tissue constructions whose
identification was difficult. The use of spermatids was based on their
characteristics as small, round cells with relatively large, juicy nuclei. Through
reductive division (meiosis), spermatids acquire a haploid number of
chromosomes. Under pressure, spermatids with a haploid set of
chromosomes easily unite with identical partners before the onset of
spermiogenesis.

Conclusion.The research demonstrates that the zygote-like cell
obtained from the fusion of haploid spermatids is viable and capable of
reproduction. A new formation is formed, starting as a cell and progressing
into tissue and organoid culture. Within the culture, differentiation of derived
ectoderms and mesoderms is possible, although endoderm formation is
absent. At the cellular level, various ultrastructural changes are observed.
Consequently, the merger of haploid unisexual cells from the same organism
produces a zygote-like, polycompetent, polypotent cell capable of initiating a
pathological process characterized by uncontrolled, autonomous growth.
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Cranioscopic Characteristics of Chernihiv-Siveria Residents
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Cranioscopic methods used in the study of skulls are relevant and
promising, especially given that the study of discrete-variable traits makes it
possible to introduce into scientific circulation a somewhat fragmented
material that cannot be studied by craniometric measuring methods.

The cranial material used in this study was obtained from archaeological
excavations conducted during the second half of the 20th and the first
decades of the 21st century. The study includes 153 skulls from the 16th to
the 19th centuries from various locations: 5 from the city of Lyubech, 10 from
the city of Oster, 1 from the village of Rohyntsi in Sumy region, 8 from the
village of Vypovziv, 108 from the city of Baturyn, 1 from the city of Hlukhiv,
and 20 from the city of Chernihiv [1-13].

The author took into account six cranioscopic traits according to
O. Kozintsev [14]: the index of the transverse palatine suture (ITPS);
sphenomaxillary suture (SMS); transverse zygomatic suture (hereinafter
PZS); infraorbital pattern type 1l (IPT-1l); supraorbital foramens (SOF);
occipital index (hereinafter OIl). Male and female skulls are considered
together. For OlI, TZS, IPT-Il, ITPS and SOF, the data were compiled without
taking into account gender, while half sums of male and female values were
calculated for SMS. To stabilize the variance, the frequencies were converted
into radians using the program created by A. Gromov (1996). The statistical
processing was carried out using multivariate analysis at the intergroup level.
When interpreting the data, the computer software "PCDENDU" was used,
which was created by B. and O. Kozintsev in 1993 (the complete package of
programs was presented to the author by O. Kozintsev personally in 2009).

The frequencies of the traits of the analyzed groups and their radians are
given in Table 1.
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Table 1
Frequencies of cranioscopic traits in the craniological series of the
17-19 centuries. Chernihiv-Siveria, %

ol | Rad. 'F:IT‘ Rad. | TzS | Rad. | sSMs | Rad. | ITPS | Rad. | SOF | Rad.
18.6 32,7 4.3 53,3 69.5 33,9
(295 | 0901 | Sety 1218 | 5ot | 0427 | 5011638 | o3| 1971 | oot | 1,244

The total number of observations is indicated in parentheses. Rad. — Radians.

The complex of traits characteristic of Caucasian groups includes low
values of Ol, TZS, SOF and high IPT type Il. However, the opposite complex
of cranioscopic traits characterizes Asian groups [14].

The OI from Chernihiv-Siveria is average (Caucasian sign). The TZS is
small (Caucasian sign). The combined series of male and female skulls of
Chernihiv-Siveria turned out to be more than the average SMS. The
frequency of the IPT-Il on skulls from Chernihiv-Siveria fits within the
boundaries defined for southern Caucasoids. The TPSI is high and fits within
Caucasian indicators for this trait/ The SOF is moderate.

In general, considering all cranioscopic traits on the skulls, especially the
tiny percentage of infraorbital pattern type Il, the urban group from Chernihiv-
Siveria of the XVIII-XIX centuries can be considered as one that fits within
the southern European indicators. The influence of the steppe component in
the studied group is identified through a moderate occipital index, which in
our case is at the boundary between European and Mongoloid populations.
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Couianisauif giten AOWKINbHOro BiKy 3 po3nagamMuv ayTUYHOro
CNeKTpy

HixuHcbKkul depxxasHul yHisepcumem imeHi Mukonu ozons, YkpaiHa

Autistic disorder, or autism, is a serious form of developmental pathology
characterized by impairments in social, communicative and language functions, as
well as the presence of atypical interests and behavior. Autism affects all ways of
interacting with the world, affects many parts of the brain and destroys the functions
that make us human: our response to society, our ability to communicate with other
people and empathize.

Key words: heredity, gene, preschool children, autism, symptoms of autism,
types of autism spectrum disorders, correctional work with autistic children

AKTyanbHicTb. AyTU3M BUKNUKAE HEBPOMOriyHi Ta BionoriyHi po3nagu,
NPUYNHK AKOl HeBigomi. CTaTuUCTUKa nokasye, wo mMmeHwe Hixk 10% paiten 3
ayTM3MOM MaroTb NEPBUHHY MEOUYHY MPUYMHY.

CneuianbHOro Tecty Anda AiarHOCTUKM ayTU3My Hemae, TOMY [iarHo3
'PYHTYETLCA HA NEBHIM NOBEiHLI.

INlikapi pospisHatoTe 60 TuniB  MeTaboniyHUX, HEBPOSOriYyHMX i
KOMIMMEKCHUX XPOMOCOMHMUX aHOMarlin.

MonekynapHa reHeTuka Bu3Ha4duria MNOTEHUIMHUA reH ayTu3my, ane
3apa3 ayTu3M € TeHeTUYHO reTeporeHHM po3nagoM, SAKUN  CrPUYUNHSE
dpeHOTUNIYHY reTeporeHHICTb (Pi3Hi PidnyHi Ta NOBEAIHKOBI XapakTEPUCTUKN).

CumnToMM ayTM3My MNOB'A3aHi 3 MNi3HIM MOYaATKOM i OHTOreHETUYHUMU
po3nagamu, SKi BNAMBaKTb Ha MNOBEAIHKY B Takux cdpepax: couianbHi Ta
KOMYHiKaTUBHI BIQHOCWHW; HEMOXYTb Bragatu, WO BigdyBalOTb, XO4yTb abo
AyMatoTb iHLWI N0AM; KOTHITUBHA Ta NOBeAiHKOBA HEMHYYKICTb; HU3bKUN PiIBEHb
iHTepeciB i OiANbHOCTI; YyTTEBI IHTEPECU Ta YYTNMBICTb;, HEEMOUiNHI peakuil
Ha OTOYEHHSA; eroueHTPM3M Yy MOBTOPKOBArbHIN Ta CTEPEOTUNHIN NoBeaiHLi;
HU3bKUW piBEHb KOOpAWHALI pyXiB.

ETionoria Ta natoreHe3 ayTnamy TOYHO HEBILOMI, ane NpUYUHU LbOro
3axBOplOBaHHA BaratogakTopHi, BKoYao4m BionorivHi (reHeTUYHi, HepBOBO-
pO3BMBaribHi, HEMPOXiMIYHI Ta IMYHOMOrIYHI), NCMXocoLiarnbHi TOLLO.

[locnimkeHHs [O0BOAATb, WO CXWMbHICTb OO0 UbOro 3axBOPHBAHHS
nepegaeTbCsl y CNagoK, BOHA BUPaXXaeTbCs B 0COBMMBINA CNPUNHATINBOCTI,
sika BU3HaA4Yae 3Ha4YHUM BNNMB pakTopiB 30BHILLUHBOrO cepenoBuLLa.

it 3 ayTMaMOM He MOXYTb 6aynTK CBIT 3 TOYKM 30pY iHLIOI FIIOANHWN.
BoHM YacTo HenpaBuIibHO PO3YMitoTb BaxkaHHA Ta Ail iHWKX, CTaBNATbCA 40
IHLLUMX SIK 0O HEXMBUX NMPeaMETIB | BnagaloTb Y 3aMillaHHSA B CUTYyaLUisiX, KOnu
IM NOTPIGHO 3pOOUTN BUCHOBOK NPO HaMipy, 3HAHHS YM MOYYTTS IHLUOrO.
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MaTepian i metoan. Mwun nposenu pocnigxkeHHa Ha 6asi 3aknagy
AOLWKINbHOT ocBiTM "[Pkepenbue" micta bpoapu. Y pocnigkeHHi 6panu
yyacTb 2 OiTEN CTapLloro AOLWKINbHOro BiKy 5 pOKy XUTTS.

Y xogi OOCRiMKEHHS BUKOPUCTAHO KOMIMJIEKCHUM MeTod AiarHOCTUKN
MOBJIEHHEBOIO npouecy B paHHbomy BiLi O. LepemeTbeBoi [1]. CTaHOBMEHHS
KOMIMOHEHTIB YCHOrO MOBJIEHHS [OOCMIgHUUSA BU3HA4Yae 4Yepes npuamy
B3aemogii OionoriyHMx Ta couianbHUX nNpeaymoB, SKi i CNPUYMHIOTb
AWHaMIKy 3MiHM MepiofiB MOBIIEHHEBOIO PO3BUTKY Ta 3aCBOEHHS HOBMX
3acobiB cnifnkyBaHHS.

OckinbKn Nig Yac CrnoCTEPEXEHHSA OiTEN BUSBUIOCS, WO BCi 0OCTEXeHi
AT HeBepbanbHi, nuwe Aaeski MawTb HaBUYKM exonanii, To Mwu
AoCnigXyBanu Ti KOMNOHEHTW, SKi € 6a30BMMU 49 PO3BUTKY MOBIIEHHS AiTeN
3 PAC:

1. ncuxodpizionoriyHmn  (3opoBe  Ta  CnyxoBe  HeBepbanbHe
CNPUWHATTSA,OOBINbLHI pyxu Ta gii);

2. KOTHITUBHUI (NpeaMeTHa LiANbHICTb);

3. KOMYHIiKaTUBHUI (HEMOBHI 3acobu KOMYHiKaLil, NoYaTKOBi MOBIEHHEB
i3acobu cninkyBaHHs) [2].

[leTanbHO OnNUWEMO CTPYKTYPY KOXHOIO KOMMOHEHTa Ta PO3KPUEMO
3MICT JOCHIAKEHHS.

Mig 4yac pocnipkeHHA  NCuxodoisdiofNioriYyHMX  KOMMOHEHTIB  YCHOro
MOBJIEHHS BMBYanNuUcA OOBINbHI pyxu Ta Ail, 9K OCHOBU MOBJIEHHEBOIO
PO3BUTKY OiTEN.

MeTtoamka piarHOCTMKM  piBHA  (POHEMATUYHOIO  CAPUMHATTA  He
NpoBOANIIACA,OCKINIbKM ANs OBCTEXEHNX AITEN US IHCTPYKUIA € BaXKKOK AN
PO3YMIHHS T2 BUKOHAHHS.

BukoHaHHA OWTUHOKW 3aBOaHb Ha BidyanbHe COPUWHATTA JOOEMN,
peanbHMX nNpeaMeTiB, NpeaMETHUX MantoHKIB, NMPOCTUX CHOXKET iBOLIHIOETLCS
Ak +1 6an, HEeBUMKOHAHHA OaHUX TECTiB OLIHIETbCA K -2 0anu;BUKOHaHHSA
TECTIB CMPUMHATTA OCib, 306paxkeHnX Ha MarsntoHKy, CIPUAHATTA CKIagHUX
CHOXKETIB OLHIOETBCA SK +2 6ann, HEBMKOHAHHA LMX TECTIB OLHIOETLCA $IK
-1 6an. BukOHaHHSA 3aBOaHHA Ha BU3HAYEHHS KOMbOPY OUIHIETLCA $K
+2 6anun, HEBUKOHAHHSA LIbOro 3aBAaHHs ouiHeETbCA sk 0 6anis.

TakMMm 4MHOM, 3a napameTpoM "30poBe CHPUNHATTH" MaKCcUMaribHO
MOXXITMBA KiNbKiCTb NO3UTUBHUX 6aniB cTaHOBUTL +9, MakcMMarbHO MOXXNMBa
KinbKiCTb HeraTMBHux 6anis — 9.

CnyxoBe HeBepbanbHe CrnpunHATTA. [Jopocnui 3axoamTb 3a eKpaH i
Bnaae 3BYK Ha Oyab-sKOMYy 3 iHCTPYMEHTIB. BigKpuBaeTbCs ekpaH, i AUTUHI
NPOMNOHYETLCA MOKasaTu, WO npo3sy4yasno. [loTiM OUTUHI NOKa3ylTb TpU
irpaLkun, npumoBnsatoudn: "MiBeHb Kaxe Ky-Ky-pi-Ky, cobaka — raB-raB, KiT HSIB-
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HAB". [icns uboro irpallka XoBaeTbCs Big ovyen anTUHW. Buaaswum 3BYK 3-3a
LLMPMW,0OPOCNUIA 3annTye: "XTo ckaszas?"

BVWKOHaHHA AOWTMHOK 3aBAaHHA Big3HAYaeTbCA Yy BIANOBIgHIM rpadi
no3Haykow +1 6an, HEBUKOHAHHSA 3aBAAHHS OLIHIOETbCS 9K -1 6an. Y ctoBnui
"yCbOro" nigCyMoBYETbCSA 3aranbHa KinbKicTb 6anis.

Tak, 3a napamMeTpoMm "HEMOBHE CJlyXOBe CNPUUHATTA" MaKCUMarnbHO
MOXIIMBA KifbKiCTb MO3UTUBHMX Banis +3; MakcMManbHO MOXMMBA KifbKiCTb
HeraTMBHMX BaniB -3.TakMm YMHOM, 3a NapamMeTpoM "npeaMeTHa OiANbHICTD"
MakCMMaribHO MOXIMBA KifbKiCTb MNO3UTMBHMX ©Oanie +8; MakcMmanbHO
MOXXIIMBE KifbKiCTb HeratuBHux 6anis —8.

HeBepbanbHi  3acobu  cninkyBaHHsA.  [O3UTUBHI  XapaKTepuUCTUKK
napameTpiB Bid3Ha4alTbCAa y BignoBigHin rpadi gk +1 abo +2 6ann, AKWo
ONTUHA He OMBUTBLCA B O4Yi MOBLIO, a TMM bGinblle BYMTENtO-rioroneay; He
BUKOPUCTOBYE efleMeHTapHi KOMYHIKaTUBHI >XeCTu. Y BIigMNOBIgHIM KOMOHLUI
noctaete -1 abo -2 Gann. KonoHka "BCbOro" BM3HaA4yae 3arasibHy KifnbKiCTb
Gani..

[MO3NTMBHI  XapakTepUCTUKM HeBepbanbHMX 3acobiB  ChifKyBaHHS:
ANBUTBCSA Ha 06nIMYYa OOpPOCNOoro B NpOoLECi, y Npoueci cninkyBaHHsa +1 6an;
ONBUTLCSA B OYi B Mpoueci cninkyBaHHA +2 6anu; npocTtarae pyky Ao
npegMeTa i CTUCKae i po3TuUcKae nanbui +1; npocTtdarae pyky OOPOCOMY i
CTUCKaE | po3BOOMTb Manbli +2; NpocTarae pyky Ans npuvBiTaHHa (ong
PYKOCTUCKaHHS) +2; Maxa€e pyKow Ha NpoLaHHA “"noka-noka" +1.

HeratmBHi xapaktepuctmkm HeBepbanbHUX 3acobiB cChifikyBaHHS: He
ANBUTBCA Ha 0BMYYs MOBUS B MPOLEC CMifIKyBaHHA -2; HE OMBUTLCS B OMi
MOBLEBI JOPOCNOMY B MPOLEC CNiNKyBaHHA -1; HasBHICTb BKa3iBHOIO XecTy
Ha NOTPIGHMM OBG’eKT i3 3anUTOM Ha iHTOHeMW -1; BIOCYTHICTb BKasiBHOro
XeCTy Ha noTpibHu OB’eKT -2; He npocTarae pyky Ons NpuBiTaHHA (ans
PYKOCTUCKaHHS) -1; HE Maxa€e pPyKOK Ha MpoLLLaHHS "rnoka-rnoka" -2.

HeraTtuBHi  XapakTepuCTUKM  MOYaTKOBMX  MOBIIEHHEBUX  3acobiB
CNifNIKyBaHHSA:  BIOCYTHICTb  BOKanisauid 45 roflocoBOro  No3HadYeHHs
npeameTie -1; WBKMOKA pyxoBa peakuid Ha MoyaToK 3BYYaHHA MY3UYHOro
TBOpy abo nicHi i Taka X wWwBuAKa 3ynuHKa nicnsg 3akKiHYeHHSA 3BYKY
+2;CNoBiflbHEHa pyxoBa peakuis Ha rnoYaToK 3BYYaHHA MY3UYHOro TBOPY 4u
NiCHI | TaKa X CroBifibHeHa nicrns 3akiH4eHHS 3BYKY -2.

PosnoyHemMo 3  ncuxoqui3ionoriyHOro  KOMMOHEHTY —  30pOBOro
cnpunmaHHs (Tabn.1).
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Tabnuuga 1
Pe3ynbTaTtn 06CTEXXEHHA 30POBOro CNPUNMaHHA

Ha KOHCTaTyBaJibHOMY eTani

INvuboBuin MNpeameTHWi CumynbTaHHUI
rHO31C rHO3UC rHO3UC
. - . Cnpwun- - Cnpunm.
, Cnpun- |Cnpuinn-| Cnpuin- P Cnpunm. P Konbop.
IM’a MaHHS cKknagHoro Bcboro
MaHHS | MAHHSA |  MaHHSA NpOCTOro rHO3uC
. npea. ClOXeTy
pean. | oci6 |peanbHuX Ha ClOXeTy Ha
ocCi® |[Haman.|npegmerTiB Haman.
Marn MartoHKax
Jlnbansb €. -1 -1 +1 -1 -1 -2 -1 -4
lNyxanbcbknn
My +1 +1 +1 +1 1 1 +1 +2

AkicHUM aHani3 Ta KiNbKiCHU aHania pesynbTaTiB [03BOSISE 3poduTU
BMCHOBOK NPO Te, LLO Y BCiX 06CTEXYBaHMX NopyLLueHa 30aTHICTb 40 30pOBOro
cnpunumMmaHHa. Y giten i3 po3nagoM  ayTUYHOrO  CMekTpy  MopyLleHo
CNPUAMAHHSA CHOXKETHUX MantoHKiB. OanH ob6CTexXyBaHUW pPECrNOHAEHT He
cnpuinmae peanbHux ocib (50%).

[MpoaHanizyemo 0OCTEeXeHHS HEMOBHOIO CNyX0BOro
cnpynmMaHHs(Tabn.2).

Tabnuusa 2
IM’a o o XT0 TaK,) [e 3Byuntb? Becboro
3BYYMTb” rOBOPUTbL?
JInGaHsb €. -1 -1 -1 -3
[Myxanscbkun M. +1 -1 +1 +2

Ak ouyeBnaHo 3 Tabnuui 2 B JlMbaHsa €. HemocTaTHbO CHOPMOBAHO
HEMOBHE CJlyXOBe CNPUUHATTA. TakoX He 3Mir BUKOHATU 3aBOaHHA Ha
BU3HAYEHHS IHCTPYMEHTY, WO rpae, He BU3HA4YMB IHCTPYMEHT, KU 3BYYaB i
XTO FOBOPUB.

KinbkicHMM aHanis pesynbtaTiB OO6CTEXEHHSA KOrHITUBHMX KOMMOHEHTIB
OBOJIOAIHHS PIBHA PO3BUTKY NPeAMETHOI AisinbHOCTI y Tabnuui 3.

Tabnuua 3
Pe3ynbTaTtn 06CTEXEHHA PiBHA PO3BUTKY NpeaAMeTHOI JiANIbHOCTI
Ha KOHCTaTyBaribHOMYy eTani

c Mokasye | KopucTy-
amoc-
o Ak Tpeba| eTbcs , 36upa
I Mwue | Butupae | TiMHO Me 3 .
M’ YUCTUTU | CTONTIOBUM € nipa- |Bcboro
Pyku| pyku umctuth | o e Yaluku | .
ay6im 3ybn bes| npunaa- MigKy
LLITKN Osm
JInbaHsb €. +1 -1 -1 -2 -1 +1 -1 -3
Myxanecbkn M. | +1 +1 -1 -1 +1 +1 +1 +3
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Ak odeBmgHo 3 Tabnuui 3 B JlnbaHa €. He cdopmMoBaHi HaBUYKU
caMoobCnyroByBaHHs, $K Hacnigok HeOoCTaTHbOro PiBHA  PO3BUTKY
npeamMeTHol dianbHOCTI. [lyxanbCbknn M. MOXe CaMOCTIMHO MNOMWUTU i
BUTEPTU PYKW, @ TaKOX KOPUCTyBaTUCA CTONoBMMU Npunagamn. KinbkicHUi
aHania pesynbTaTiB  0BCTEXEHHA  OOCTYNHMX 3acobiB  CiflKyBaHHS
npeacTasneHnn y Tabnuui 4.

Tabnuusas
Pe3ynbTaTtn 06CTEXEHHA PiBHA HEMOBHUX 3aC06iB KOMYHiKaLii
Ha KOHCTaTyBanbHOMY eTani

KOMyHiKaTMBHI XXeCTu
, Mornapn
IM’a : : YKectun- Kectun- Bcboro
OuYi B Oui .
NPOXaHHS NPUBITAHHS
JInbaHsb €. -1 -1 -1 -3
[MTyxanbcbkun M. +1 -1 +1 +1

KinbKicHUM Ta AKICHUM aHani3 iflocTpye TOW (pakT, WO Yy PeCrnoHAEHTIB,
Hepo3BUHEHI HeBepbarbHi 3acobu KomyHikauii. Xo4a, KO NOPIBHATH XKeCTuU-
NPOXaHHSA | XEeCTU-NMPUBITAHHA, TO >XECTU MNPUBITAHHA CHOPMOBAaHI TPILLKK
Kpawe y lNyxanbcekoro M. 3okpema xopaHa antuHa 3 PAC He npocTtdarae pyky
No HanpAMKYy OO0 npegMeTta, He 3XUMae i He po3Xumae nanbsui, a woao
XEeCTiB-NMpUBITaHHA, TO BOHM CPOPMOBaAHI Kpallie MoXe NpocTaraTn AoNoHi 4o
AOpPOCIOro i CTUcKaTh | po3TucKaT nanbL.

PesynbTat OUiHKM NOYaTKOBMX MOBJIEHHEBUX 3aCOBIB CMifIKyBaHHSA, €
AyXe BaXNUBUMW AN MOBJIEHHEBOrO MNPOrHO3Yy AUTUHM | NoTpebyroTb
BENUKOI yBarn i TepniHHA y CBOEMY (DOPMYBaHHiI siK 3 OOKy negaroriyHoro
nepcoHany 3aknagy AOLWKiNbHOI OcCBiTW, Tak i 3 6oky poguHm [2]. Ui
pe3ynbTaTn BUCBITMEHI y Tabnuui 5.

Tabnuua 5
Pe3ynbTaTti OLiHKM NO4YaTKOBUX MOBJIEHHEBUX 3aco0iB
CninKyBaHHSA

IHTOHaUinHe odPOpPMITEHHA BNACHNX Peakuiqa Ha BChOTO
BUCNOBNOBaHb MY3UKY
Hacnigye/ | HasaBHicTb/
Im’s HaaBHicTb/ YW Hi BiICYTHICTb
BiOCYTHICTb roflocoBi | CaMOCTINHUX
BOKanisauii | moaynsauii | rofocoBux
A0POCNoro | Moaynsauin
JIn6aHb €. -1 -2 -2 -1 -6
Myxanbcbknn M. -1 -1 -1 -1 -4

Ak oyeBugHO 3 Tabnuuyi 5 B ycix AiTem He cdOpMOBaHi MOYaTKOBI
MOBJIEHHEBI 3aCO0M CniNKyBaHHSA Ta pUTMiIYHA OpraHisauis pyxis, Li YMiHHSA He
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cpopmoBaHi Hi B koro. OTxe, po3nagn CnekTpy ayTusamy MarTb Pi3HOMaHITHI
HO30MO0rYHI BU3HAYeHHA (BUCOKOQOYHKLiOHANBbHUA ayTU3M, OUTSYMKA MCUXO3,
aTUNOBMA OUTSYUMA NCUXO3, OUTAYUK AOe3iHTerpaTMBHUIA po3nag Ta barato
XPOMOCOMHUX | reHETUYHNX pOo3nagiB).

TakMm  4MHOM, po3fagu ayTUYHOro  CHNEeKTpy €  ogHMMuM 3
HaMMOLWMPEHILNX NOPYLLUEHb PO3BUTKY y AiTen. B AaHMn Yyac y BCbOMY CBITI
CMNOCTEepIraeTbCA 3HaYHE 3POCTaHHSA KiNTbKOCTI AiTen 3 ayTUMHMMUM po3nagamu.
BapiaTuBHICTb ayTU4HMX NPOSABIB Y OOLLKISIbHOMY BiLli Big, Nerkux 4O CKnagHux
dopm cTBOpPOE 0CcOBNMBI TpyaHOL,i y NobyaoBi cucteMn (paxoBoi AONOMOr
AiTAM OOLWKINBbHOrO BiKY [6].

Poanagn cnektpy aytu3aMmy BUKIMKaHI AWUCKYHKUIEID Ta B3aEMOAIEI
cneumiyHnUX CTPYKTYpP MO3KY, BIiOMOBiJanbHUX 3a iHTerpauito Ta CUHTE3
iHbopMauii, i cMctem MO3Ky, BignoBiganbHWX 3a OpraHizauito NoBefiHKM B
LifIoMy Ta couiasnibHOT NOBELIHKM 30KpeMma.

3apa3 MM MaeMO [OOCTATHIO BMEBHEHICTb, 3aCHOBaHY Ha HayKOBUX
AOCHIIKEHHAX, WO OCHOBHUM (QAKTOPOM TYT € TEHEeTUYHUU i, B OesKux
BUNagkax, goaktop, WO Crpuse OpraHiYyHOMY MOLIKOLKEHHIO LEeHTpanbHol
HEPBOBOI CUCTEMMW.
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Ponb HenpoBisyanisauil B giarHocTuui Ta andepeHuUinHin
AlarHocTuui iluemMiyHoOro iHCynbTy

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu ['ozons, YKpaiHa

The article examines the role of neuroimaging in the diagnosis of
iIschemic stroke. The use of such neuroimaging methods as CT and MRI
provides quick and effective diagnosis of ischemic stroke, which is important
for timely and effective treatment of this pathology.

Knwo4yoBi cnoBa: iWeMiYHMA [HCYNbT, AiarHoCTukKa, MarHiTHo —
pe3oHaHcHa ToMorpadisa, KOMM'oTepPHa ToMorpadisi, HempoBidyarnizauis

BcTyn. lliemivyHmin iHCYNbT € OOHIE 3 NPOBIAHUX MPUYNH CMEPTHOCTI Ta
iHBanigHoOCTIi B YyCbOMY CBITi, 3aMMaroum TpeTe Micue cepen MNpuUdnH
CMEPTHOCTI A0poCcnoro HaceneHHa. B YkpalHi LWOpPIYHO 3axBOpPHOBaHICTb
cknagae 100-200 Tuc. ocib 3 NepBUHHO BCTAHOBIIEHNUM MO3KOBUM IHCYbTOM,
wo y nepepaxyHky Ha 100 Tmc. oci6 craHoButb 280-290 Bunagkis. 3a
OILiMHOK CTAaTUCTUKOI, B YKpalHi BHACNiIgOK MO3KOBOMO iHCYIbTY LWOPIYHO
nomupae Big 40 go 45 Tuc. ocib, iHBanigusadia cnocrtepiraetbea y 20 TuC.
oci6. BpaxoBytoun BuLle3as3Ha4yeHy CTaTUCTMKY, CBO€YacHa [fiarHOCTMKa
iLLeMIYHOro IHCYNbTY Mae BupiLlanbHe 3Ha4YeHHS ON4 WBUAKOro Npu3HavyeHHs
nikyBaHHSA Ta 3anobiraHHA nofanbLUOMy YpPaXKEeHHIO MO3KOBOI TKaHUHM, a
OT)X€ 3MEHLUEHHSA PiIBHA CMEPTHOCTI Ta iHBanian3audii HaceneHHs [1].

MeTa pocnigxeHHs. OuiHATU ponb HeMpoBi3yanisaudii B giarHoCTuui Ta
AndoepeHLinHin giarHOCTULI iLLEMIYHOTO IHCYIbTY

OcHOBHa YacTuHa. lWeMiyHu IHCYNbT, fK | reMopariyHUn iHCYnbT
BXOOSATb OO rpynn CTiMKMX MOpYLIEeHb MO3KOBOro KpoBoobiry, Lo pasom 3
TPaH3UTOPHOIO ILIEMIYHOID aTakokw CKnagawTb rpyny rocTpux MOpyLIEeHb
mMo3koBoro kposooOiry (ITIMK) [2]. BpaxoBykuuM CXOXICTb  KMiHIYHOI
CUMNTOMATUKN  OaHMX po3nagiB, a TakoX BiporigHiCTb nepexoay
TPaH3UTOPHOrO MOPYLLUEHHA KPOoBOOLIiry B CTilke oByMOBIOE HEOBXiOHICTb
3aCTOCyBaHHA HeuposidyanidauiHMX MeTo4iB B XO4i AiarHOCTUKM Ta
AndepeHLUinHOT AiarHOCTUKMN.

Cepen wmeToaiB HeunpoBidyanizauil iLWEMIYHOro HCYNbTy BUAINATb
HaCTYMHi :

1. KT 6e3 koHTpacTy (komn’toTepHa ToMorpaais);
2. MPT (MarHiTHO-pe3oHaHCHa Tomorpadist);
3. [Mo3nTpoHHOo-eMicinHa Tomorpadis (MET);

4, OpgHodoToHHa emicinHa Tomorpadoia (ODPEKT).
Komm'toTepHa Tomorpadia gk MeTod AiarHOCTMKM HabyB Hambinbloro
NOLWUMPEHHA Yy AiarHOCTULi iLeMIYHOro iHCynbTy Ta [03BOSiSE Y BinbLlocCTi
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BUNAAKiB AndoepeHuioBaT illeMiyHUW iHCynbT Big remopariyHoro.[5] aHun
METOA I'PYHTYETbCA Ha MNPOXOPKEHHI NMPOMEHIB Yyepes Tiflo nauieHta , wWo
BigoOpaXkaloTbCA Ha cneuianbHUX YyTAMBUX AeTekTopax i 3yMOBIOKTb
BUHUKHEHHA IMMYMbCY, MOro MNOCWUSIEHHA Ta nepedavy Ha eneKTPOHHO-
obuncnoBanbHy MalUMHY, WO B KiHLEBOMY pe3ynbTaTi yTBOPIOE 306paXKeHHs
ob’ekta. Komn'toTepHa ToMorpadoia sk MeToq Mae psg nepesar . Mae BUCOKY
pO34iNbHYy 34aTHICTb, A€ 3MOry BU3HAYUTM NATONOriYHI BorHMwa o 1 cm,
Aa€e 3MOry OUIHUTM CTaH HaBKOMWULIHIX TKAaHWH, a TaKoX 3a YMOBU
BUKOPUCTaAHHA [O04AaTKOBOrO MOCUMEHHA 3a [JOMOMOro KOHTpacty -—
andpepeHuitoBaT  3M0sKICHI Ta  A0OPOsIKICHI  HOBOYTBOPEHHS!,  OLIHUTMK
Xapaktep Ta CTyniHb NopyLleHHA PYHKLIT opraHiB Ta TKaHuH [3].

MarHiTHO pe3oHaHcHa ToMorpadis K MeToq, AOCNIIKEHHSA I'PYHTYETLCA
Ha (PEHOMEHI A4epHO-MarHiTHOro pPe3oHaHcy, Wo OByMOBMEHUMN peakuieto
AesKuX saepHUX YacTUHOK (a came, NPOTOHIB) Ha padioxBusli NEBHOI YacToOTuU
3 doopmyBaHHAM pagiocurHany. JaHun meTton OOCNigKEeHHSs Mae nepesary
yepe3 BUCOKE KOHTPAaCTyBaHHSA, He3arieXHiCTb Big (i3ionoriyHnx pyxis —
ANXaHHS, CKOPOYEHHS CepLs — a TaKoX BiACYTHICTb apTedakTiB , L0 MOXYTb
3aBaxaTu B iHTepnpeTauil MP — 3HimMKy [4].

[Mo3uTpoHHO-eMicinHa Tomorpadia(lMET) Ak meTon Hewmposidyanisauii
'PYHTYETBCA Ha peecTpalil ramMma-KBaHTOBOro OMPOMIHEHHSA Big NMO3UTPOHIB
npu B3aemofil 3 efiekKTpoHaMmy opradismy. B gKOCTi  no3nTpoHiB
BUKOPUCTOBYIOTb i30TOMKM, WO  wBMako posnagatoteca. [ET gk metopn
AiarHoCTUKM  HabyB noOnynsapHOCTI Y  AOCHIAXKEHHI CyAMHHOI naTosnoril
roflOBHOro MO3Ky, WO fossonde wsuawe Hixk MPT un KT giarHocTtyBaTtu
PO3BUTOK iWeMil, a TakoX MeTaboniyHMX MOopyLlleHb, WO [O3BOMdE
BCTAHOBUTU MEXY HE3BOPOTHOI rinonepdysil Ta 3BOPOTHOI iLEeMiYHOI
HaniBTiHi (NeHyMbpwn), e HENPOHW e XUTTE3aTHI [5].

OpHodoToHHa eMicinHa Tomorpadis (OPEKT) — BiAHOCHO HOBUI MeTOS,
HenpoBisyanisauii, Wo BMMiptoe 6e3nocepeaHe rammMma-BUMNPOMIHIOBaHHSA Big,
BBedEeHuxX i3oTonis. [aHuMn MeTon AiarHOCTUKM Ma€ AO0CTaTHbO LUMPOKe
MNOWNPEHHA Yy [AiarHOCTUUi MyX/MWH TOSIOBHOrO MO3KY, [a€ MOXIMBICTb
AiarHoCcTyBaTu NOPYLWEHHA MeTaboniamMy rfoKo3n B rofloBHOMY MO3KY [6].

3asHayeHi metogu Bidyanisauil, NET Tta OPEKT He MmalTb WMPOKO
NOWMPEHHA B  Mipy AOpOroBapTiCHOCTI anapaTtypu, HeLOCTYMHOCTI
pagioapmnpenapaTiB, a TakKoX BIACYTHOCTI KBanidikoBaHWX creuianicTis
Ans pobotn Ha gaHin anapaTtypi.

OTxXe, HambinbLOro MNOWMPEHHSA Yy AiarHOCTUL iWeMIYHOro iHCYnbTy
oTpumanu KT 6e3 koHTpacTyBaHHs Ta MPT ronoBHoro mosky. Po3srnsiHemo
nepesaru Ta HeloNikM 3asHavyeHnx metogis (Tabn.1).
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Tabnuuga 1
MNMepeBaru Ta HepoNikKU MeToAiIiB HeMpoBi3yarni3auii iwemiyHoro
IHCYnbTy
BMH [MepeBarn Hepnonikn
OOCHNIOKEHHS
KT 6e3 1. Wengkmun metop, 1. Mae MeHLy po3ainbHy
KOHTpacTy 2. YyTnuBewii B nepLui 3gaTHICTb HiXXK MPT, Tomy
rOANHW OiarHOCTUKN HE 103BOJIA€
roCTpoOro KpOBOBUITUBY _ﬂiarHOCTyl_BaTV' nakyHapHi
3. dewweBunn i JOCTYMHUA IHCYTIBTH, THCYNbTH
MO304Ka,
2. Mae peHTreHiscbke
HaBaHTa)XeHHSA Ha
OpraHiam, ToMy obMexxeHnn
MPT 1. Mae Bucoky po3aainbHy | 1. [loporosapTicHUM
30aTHICTb, WO 2. MoTpebye TpuBanoro
AO3BOJIAE BUABUTY nepioay 3HaXOOKEHHS
ypaxeHH= HaIMEHLLINX nauieHTa Ha MPT-anapari
apTEPIN FeNoBHOTO 3. Mae npoTtunokasu:

MO3KY MeTarnesi iMnNaHTu,

2.Y 2.5 pa3n yacrTiwe KapAioCTUMYNATOPY
AiarHOCTYIOTbCH

BOTHULLEBI YPaXKeHHS
MO3KY nicns
TPaH3UTOPHUX
iLLeMIYHMX aTak

Y Bunagkax obMexeHHs Yacy Ta HeobXigHOCTI LWBMOKOrO BCTAHOBIIEHHS
BMOy rOCTPOro MopyLeHHsT MO3KOBOro KpoBooOiry, pekomeHgoBaHum € KT
ronosu 6e3 KOHTpACTyBaHHA, WO OOYMOBMEHO OOCTATHBLOK CHELMMIYHICTIO
Ta LWBUOKICTHO BUKOHAHHSA LbOro AiarHoCTUYHOro metody [7]. Y npoTokoni
MOS Big 2012 p. npo HagaHHS Mean4HOI JOMOMOrU NMpu ieMiYHOMY iHCYNbTI
BkazaHo KT ©e3 KoHTpacTy, Kk MeToq BuMOOpYy ANs NepBUMHHOI OiarHOCTUKM
BMAY NOPYLUEHHSI MO3KOBOro KpoBoobiry [1].

MPT-giarHocTuka moxe 6yt metogom BUGoOpy npwu:

A) BigcyTHoCTi anapaty KT;

B) aiarHocTnKa BOrHULLEBUX 3MiH MPU NTaKyHapHUX iHCYnbTax, 0cobnmeo
Npu po3TallyBaHHI y OiNsHUi MOCTY, 3aHbOI YepernHol SIMK1, OCHOBU MO3KY;

B) y BariTHUX XiHOK.

BucHoBok. Cepef MeToAiB HenpoBidyarnisauil HanbinbLLOro NoWnpeHHS
Habynn — KT 6e3 koHTpacty Ta MPT, gaHi metogn matoTb psg HeJonikiB Ta
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nepesar, arie BpPaxOBYHOUM LUBUAOKICTb, OOCTYMHICTb Ta OOCTaTHbO BUCOKY
cneumidHicTb | YyTnumBicTb, KT 3anuwaeTbcst MeTogoM BUOOpPY Y AiarHOCTUL
iemiyHoro iHcynbTy. lNoganblle OOoCnigpKeHHA Yy LbOMY HanpsiMKy MOXe
CNPUSATU BAOOCKOHANEHHID METOAIB HeupoBsidyasnizauil Ta MoKpaLlleHHIo
pe3ynbTaTiB JlikyBaHHSA NaUiEHTIB 3 iLeMIYHUM IHCYNbTOM.

NiTepatypa:

1. VYHihikoBaHMN KNIHIMHUA NPOTOKON MeAMYHOI OOMNOMOrM  ieMivYHUN
iHCYyNnbT (eKcTpeHa, nepBuMHHA, BTOPWMHHA (cheuianizoBaHa) MeauyHa

Joromora, MeguyHa peabinitauis) https://dec.gov.ua/wp-
content/uploads/images/dodatki/2012 602/2012 602dod4ykpmd.pdf
2. Hespororia: Hau. nigpydHuk / | A. [puroposa, J1. |. Cokonosa,

P. . lepacumyyk Ta iH.; 3a pea. |. A. 'puroposol, J1. |. Cokornosol. K.:
BCB “Meaunuunna’. 2014. 640 c.

3. Heponoria / C. M. Binnuyk, T. I. Innsaw, O. A. ManoBuubka Ta iH.; 3a
pea. C. M. Binnuyka. K.: 3gopos’s. 2008. 664 c.

4. Katie D. Vo., Weili Lin, Jin-Moo Lee Evidence-based neuroimaging in
acute ischemic stroke // Neuroimaging Clinics of North America. 2003,
13 (22), P. 167-183.

5. Dhamija R. K., Donnan G. A. The role of neuroimaging in acute stroke //
Ann Indian Acad Neurol. 2008. 11. P. 12-23.

6. Bijoy K. Menon, Bruce C. V., Campbell, Christopher Levi, Mayank Goyal
Role of Imaging in Current Acute Ischemic Stroke Workflow for
Endovascular Therapy // AHA journal. 2015. 46 (6). P. 1453-1461.

7. Musuka T. D., Wilton S. B., Traboulsi M., Hill M. D. Diagnosis and
management of acute ischemic stroke: speed is critical // CMAJ. 2015.
187 (12). P. 887-893.
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A pilot study of volatile organic compound emissions from raspberry was
conducted using a proton transfer reaction mass spectrometer (PTR — MS). For
comparative studies of volatile organic compound emissions raspberry fruits from:
forest edge, home garden and from cultivation on plantation were selected. In the
presented work, concentrations of volatile organic compounds were presented for
the following ionized particles of m/z: 61, 75, 81, 89, 115 and 137. It was found that
the obtained concentrations of volatile organic compounds were often different
depending on the origin of the raspberry fruits. The collected preliminary data and
the statistical analysis performed indicate that using the PTR — MS technique it is
possible to detect differences in volatile organic compounds for fruits of different
origins, but a thorough analysis of the results would require testing a larger number
of samples.

Keywords: PTR — MS, volatile organic compounds, raspberry

Introduction

Fruit is one of those food products for which smell is as important as
taste for the consumer. Olfactory qualities of fruit are an important element
determining their purchase. Volatile organic compounds (VOC) are
responsible for the smell of fruit. In laboratory practice, VOC emission tests
are most often carried out using chromatographic techniques, especially gas
chromatography (GC) [1 — 5]. Sample preparation for GC techniques is time
consuming and expensive. An alternative is to use the modern technique of
proton transfer reaction mass spectrometry (PTR — MS) [6 — 8]. In the PTR —
MS technique, the preparation of a fruit sample comes down to
uncomplicated activities that do not require interference with the sample and
its chemical processing.

To perform a PTR — MS measurement, a sample of the atmosphere
above the sample is fed to the device in the gas phase, and then the
molecules in the sample must be ionized. Traditional ionization methods,
such as electron beams or the use of inductively excited plasma, fragment
particles. This makes it difficult to analyse the mass spectra and determine
the original chemical composition of the sample. In particular, this applies to
mixtures of different substances, especially organic compounds containing a
relatively large number of atoms. Therefore, the PTR — MS spectrometer
uses the so-called soft ionization, which limits ion fragmentation processes
[6]. In this case, in the ion drift chamber of the spectrometer, the proton
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transfer reactions from the hydronium ion H3sO" to the tested particle M take
place according to the formula:

H:O"+ M O H'M + H20 [7]

Thus, the M molecule acquires a positive electric charge by attaching a
proton. As a result, the molar mass (M) of the particle recorded by PTR — MS
Is increased by the mass of one proton (m/z).

The obvious advantage of this technique is the minimization of the
sample preparation process, real — time results are obtained while
maintaining the sensitivity of the instrument in the ppt range. The
disadvantage of the PTR — MS method is the difficulty in identifying which
substances are included in the sample, because the result is only the mass —
to — charge ratio of the molecular ions. This relatively new method still has a
poorly recognized substance base. Therefore, it is most often used in parallel
with the GC method, which has extensive databases of information necessary
for the identification of organic compounds. Therefore, qualitative analyzes of
the obtained organic compounds are performed on the GC, and quantitative
analysis is possible with the use of PTR — MS [9 — 11]. With the development
of the PTR — MS technique, after increasing the data on the identified VOC
compounds with it, the recognition of the sample matrix without the use of GC
may be possible in the future. Literature reports indicate the possibility of
using the PTR — MS apparatus for comparative research, e.g. when
searching for the so-called “fingerprints” of selected fruit samples with specific
fragrance qualities [12 — 14].

The aim of this work was to demonstrate the possibility of testing and
distinguishing odor emissions in raspberry fruits from various sources:
plantation, garden and forest using the PTR — MS technique.

Material and methods

This paper concerns comparative tests of volatile organic compound
emissions of raspberry samples of various origins. The measurement method
was configured according to Wréblewski et al. [15]. Fruit samples (7 samples
each) of raspberries from three sources: forest edge and small garden were
collected on the same day (2019, northern Poland). On the same day, fresh
raspberries were also purchased from plantation cultivation. In order to avoid
fermentation and putrefaction processes in the fruit, the PTR — MS test was
also carried out on the same day. Raspberry samples were weighed on
laboratory scales to equal weight (50 g) and placed in glass chambers
(previously chemically cleaned). The lid of the chambers was aluminium foll
with a hole in the central part. A capillary was introduced through a small hole
in the lid, sucking the atmosphere above the sample into the PTR — MS. The
capillary was heated to 60 °C. The ion drift chamber was also heated to the
same temperature to which a voltage of 600 V was applied. The pressure in
the drift chamber was 2.2 Pa. Mass spectra (m/z) were measured for each
sample. The VOC’s concentration values in the space above the fruit,
calculated for the reaction constant between the hydronium ion and the tested
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molecule equal to 2, are presented for the analytical peaks of 61, 75, 81, 89,
115 and 137, respectively.

Statistical analyses were carried out in the Past software according to
[16 — 17]. Analyses included basic statistical parameters such as mean and
standard deviation. There was Shapiro — Wilk test performed for study of the
type of distribution of variables. There was ANOVA test performed, followed
by Tukey pairwise test for samples with normal distribution and Kruskal —
Wallis test for equal medians with Mann — Whitney pairwise test for samples
without normal distributions. Also Spearman — rs correlation matrix was
performed.

Results and discussion

lonized particles with m/z of 61, 75, 81, 89, 115 and 137 were presented
to illustrate the differences in peak heights. The possible identification was
based on literature data [1 — 5]: m/z = 61 (acetic acid, M = 60 amu), 75
(propanoic acid M = 74 amu), 81 (undefined M = 80 amu), 89 (butanoic acid
M = 88 amu), 115 (heptan-2-one, M = 114 amu), 137 (methyl benzoate, M =
136 amu). The ion concentrations for these samples are shown in Fig. 1.

1.8x10% T T T T T T T T T T T T T T T
m/z=61 )
1.6x10*4 © -
] O O Forest i
1.4x10% - © Garden -
o A Plantation
0
%1mmh- . -
5
S 1.0x10°4 .
© A
© 8.0x10° m/z=89 7
(¢D] 0
(@) o)
S 6.0x10° - m/é=75 i
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4.0x10° 4 A g miz=8l { o
{ 4 5 8
. 8
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— :
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Fig. 2. Comparison of ion concentrations [ppb] of all samples of raspberries
form the garden, forest and plantation for selected m/z.
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For all available VOC ions concentrations, m/z of a statistically significant
difference between the tested samples were found. The type of differential
distribution for individual m/z of tested VOC ions is presented in Table 1. In
the case of a normal distribution, the ANOVA test was used along with
pairwise Tukey test and in absence of a normal distribution Kruskal — Wallis
test with z Mann — Whitney pairwise test were used. Statistical differences
were found for the concentrations of VOC ions with m/z 61, 81, 89, and 137
using the ANOVA test (Table 2, 4, 5 and 8) (the samples showed a normal
distribution) and in m/z 75, 115 (Table 3 and 5) using a Kruskal-Wallis test
(lack of normal distribution). Tukey's pairwise test was also performed for
samples that showed a normal distribution or, respectively, in the absence of
a normal distribution, the Mann-Whitney pairwise test was performed for
samples showing parametric features where statistical differences were found
between: Plantation and Forest, and Plantation — Garden for mass m/z 61
and m/z 89. For mass m/z 81 and 137, statistically significant differences
were found between all tested groups. For mass m/z 75 and 115, differences
were found for samples from: Garden — Forest, Garden — Plantation.

Table 1
Result of the Shapiro — Wilk test for the tested VOC ions concentrations
data by m/z to test the type of distribution of variables (ns — non
significant)

Shapiro — Wilk test
m/z61l m/z75 m/z81 m/z89 m/z 115 m/z 137
p <
p ns 0.001 ns ns p<0.001 ns

Table 2
The result of the ANOVA and Tukey pairwise tests for the
concentrations obtained from VOC emissions ionized particles with m/z
of 61 from raspberry samples collected from the forest, garden and
plantation areas

ANOVA test
F P
34.45 p>0.01
Tukey pairwise test
Forest Garden Plantation
Forest ns p > 0.001
Garden p > 0.001

Plantation
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Table 3
Kruskal — Wallis test for equal medians and Mann-Whitney pairwise
results for the obtained concentrations from VOC emissions ionized
particles with m/z of 75 from raspberry samples collected from the
forest, garden and plantation areas

Kruskal — Wallis test for equal medians

F p
13.9 p > 0.001
Mann — Whitney pairwise
Forest Garden Plantation
Forest p>0.01 ns
Garden p>0.01

Plantation

Table 4
The result of the ANOVA and Tukey pairwise tests for the
concentrations obtained from VOC emissions ionized particles with m/z
of 81 from raspberry samples collected from the forest, garden and
plantation areas

ANOVA test
F p
25.15 p > 0.001
Tukey pairwise test
Forest Garden Plantation
Forest p>0.01 p > 0.05
Garden p > 0.001

Plantation

Table 5
The result of the ANOVA and Tukey pairwise tests for the
concentrations obtained from VOC emissions ionized particles with m/z
of 89 from raspberry samples collected from the forest, garden and
plantation areas

ANOVA test
F p
41.89 p > 0.001
Tukey pairwise test
Forest Garden Plantation
Forest ns p > 0.001
Garden p > 0.001

Plantation
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Table 6
Kruskal — Wallis test for equal medians and Mann — Whitney pairwise
results for the obtained concentrations from VOC emissions ionized
particles with m/z of 115 from raspberry samples collected from the
forest, garden and plantation areas

Kruskal — Walllis test for equal medians

F p
14.52 p > 0.001
Mann — Whitney pairwise
Forest Garden Plantation
Forest p>0.01 ns
Garden p>0.01

Plantation

Table 7
The result of the ANOVA and Tukey pairwise tests for the
concentrations obtained from VOC emissions ionized particles with m/z
of 137 from raspberry samples collected from the forest, garden and

plantation
ANOVA test
F p

27.53 p > 0.001

Tukey pairwise test
Forest Garden Plantation
Forest p>0.01 p > 0.05
Garden p > 0.001

Plantation

The conducted statistical data analyses on the concentrations of VOC
ionized particles with m/z 61, 75, 81, 89, 115 and 137 emitted by raspberry
fruits provide information that the tested samples differed in the degree of
emission depending on the source of origin: garden, plantation and forest
origin in a significant proportion of cases. The presented data indicate that
using the PTR — MS technique it is possible to detect differences in VOC
emissions from raspberries of different origin.

Fruits from various sources show specific characteristics resulting from
the conditions in which they develop [18], the availability of nutrients, soil pH,
the use of artificial fertilizers or their absence [19], but also biotic factors such
as lighting [20] ambient temperature.

A Spearman — rs correlation matrix analysis was performed covering all
tested VOC ionized particles (Fig. 2). Statistically significant correlations were
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observed for all correlations performed. This result suggests that VOC
concentrations varied regularly.

- wn —
©o ~ «©

75

81

1

‘ |0333

I -033.
-1

89

115

Summary
137

Fig. 2. Spearman — rs correlation matrix between the tested VOC
ionized particles components (n = 21). Statistically significant correlations
were marked.

This preliminary study indicates the possibility of distinguishing raspberry
fruits from the sources mentioned in the paper using the PTR — MS
technique. The conducted research also indicates the validity of continuing
research that is more detailed and focused on specific factors influencing the
aroma of raspberry fruit with the use of PTR — MS techniques. Accurate
analysis of the results would require more samples and the use of advanced
statistical methods.
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YIOK 577.151.63:615.065
[aBin T.A., KyumeHko O.b.

OkuncHa mopgudcpikauifa 6inkiB y nayieHTIiB 3 KOHTPOSNIbOBAHOK Ta
PE3UCTEeHTHOK apTepianbHOKO rinepTeHsicto

HixuHcbKkul depxxasHul yHisepcumem imeHi Mukonu ozons, YkpaiHa

The article analyzes the content of products of free radical oxidation of
proteins in blood serum and lipoprotein fractions in patients with controlled and
resistant arterial hypertension (AH). It was established that the content of free
radical oxidation products of proteins (FPO) in the fractions of low-density
lipoproteins and very low-density lipoproteins increased by 57.8% in patients with
controlled hypertension and by 64.9% in patients with resistant hypertension
compared to patients in the control group. Also, the amount of FPO in high-density
lipoprotein fractions increased by 2 times in patients with controlled hypertension
and by 2.1 times in patients with resistant hypertension compared to patients in the
control group, which indicates the activation of free radical oxidative reactions. This
indicator can serve as a marker of the qualitative state of lipoproteins, a predictor of
the progression of the atherosclerotic process.

KnioyoBi cnoBa: BMICT NpoAykKTiB BiflbHOpagMKanbHOrO OKUCHEHHSA OGinkis,
KOHTPOSIbOBaHa apTepiaribHa rinepTeHsisi, pe3ancTteHTHa apTepianbHa rinepTeHsis.

B ocHoBi MeTaboniyHux npoueciB NOANHM NexaTb OKUCNHBaribHO-
BiQHOBHI peakuii. Cepen HMX ocobnuBy ponb BigirpatoTb BiflbHOpPaAMKasbHI
peakuii, nNpu sKkMX B pe3ynbTaTi MeTaboniyHMX MpoueciB YTBOPHOOTLCS
NepekncHi cnosnyku. IHiyiaTopamn yTBOPEHHA TakKMX CMosyK, 3a3Buyan,
ABMSATBLCS BiNbHI pagukani. Hagonuuwok BinbHUX pagukaniB Ta OKCUOAHTIB
CNpUYNHAE SBULLE, BIiAOME $IK OKUCMOBaNbHUM CTPEC, WO  HeratueHO
BAAMBATU Ha KNITUHHI CTPYKTYPU Ta MOMEKynu, Taki ik memOpaHu, ninigwn,
6inku, ninonpoTeign Ta e30KCMPUOOHYKNeTHOBY KUcnoTy[1-3].

[aHi gocnigkeHb OCTaHHIX POKIB BKasyldTb Ha Te, WO OKCUAATUBHWUW
cTpec cnig po3rnagatn 9K NepBUHHY abo BTOPUHHY MpUYMHY OGaraTboX
cepLeBO-CyAUHHMX 3aXBOPHOBaHb, 30KpeMa apTepiarnbHoi rinepTeHsii [1,3].

Ha cborogHiwHin yac aptepianbHa rinepteHsia (Al) € ofgHielo 3
HanGinNbL NowKMpeHnX 3axBoptoBaHb CBITY. binbwe 40% mewkaHuiB YKpaiHu
MalTb apTtepianbHy rinepteHsito. Pasom 3 uum Al € ogHMMm 3 (pbakTopis
bopMyBaHHS CepLeBO-CyaMHHMUX 3aXBOPIOBaHb, TakMX sK ilLlemMiyHa xBopoba
cepusi, TrOCTPU MO3KOBWUW IHCYNbT, IH(papKT Miokapaa, panTtoBa cepueBa
cMepTb ToLwo [4].

OpaHuMm i3 hakTopiB pPO3BUTKY apTepiarbHOI rinepTeHsil € aTepocknepos
cyaunH. OKucnioBanbHUM CTPEC Ai€e NepeBaXHO SK TPUrep aTepocKneposy.

3a yMOB nporpecyBaHHs1 MPoOLECIB BiflbHOpagMKanbHOrO OKUCIEHHA Ta
nepeBa)kaHHS IHTEHCUMBHOCTI YTBOPEHHS BifIbHUX pagukanis Hag LWBWAOKICTHO
IX JeToKcuKauil, nopywyeTbcs nepebir ycix Buais 06MiHHMX Npouecis, y TOMY
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YnuCNi N TKAHWHHOMO AuxaHHsl. BiabyBaeTbCsi HaKOMUYEHHA TOKCUYHUX
NPOAYKTIB OKMUCIIEHHA NinigiB Ta GinkiB y BUMMSAi NnepeknciB ninigis Ta OKUCHO
moaudikoBaHux 6inkis [5]. Ha cborogHiWHIin AeHb 3'coBaHO, WO nia Aieto
aKTUBHUX POPM KMUCHIO MEPEKNUCHOMY OKUCMEHHIO MignaratoTb, Hacamnepea,
Ginkn nnasmatuyHux mMembpan [5-7]. Y 3B’A3Ky 3 0COBNMBOCTAMU XiMiYHOI
OynoBu i CTPYKTYPHOI OpraHisauil npoTelHiB, npouec OKUCHOI Mogudikauil
GiNkKiB Mae CKnagHUM XapakTep, Lo MOB'A3aHO 3 YTBOPEHHSAM BEMUKOI
KiNTbKOCTiI OKMCITIEHUX MPOAYKTIB paguKarbHOI Ta HepaaukanbHOI NpUpoaun, ki
BUCHaXYIOTb 3anacu KMiTUHHUX aHTUOKCMOaHTIB. [1py LUbOMY OKUCHEHHSA
BiNkiB € He TifbKM MYCKOBMM MeXaHi3MOM MaTOMOriYHMUX NpoLeciB Npu CTpeci,
a N Hanbinbl paHHIM MapkepoM okuchBarnbHoro ctpecy [5,7]. E. Shacter
BBaxae€[8], wo OKMCIOBAsbHI - 3MiHM  BiNKiB - MOXYTb NpU3BOAUTU 00
PIBHOMaHITHUX  (PYHKUIOHANbHUX  HacnigkiB, Takux SK  MNPUTHIYEHHSA
depmMeHTaTUBHOI Ta 3B'A3yBasibHOI aKTUBHOCTI, MiABULLEHOI CXUMBbHOCTI 00
arperaudii Ta npoteonidy, 3MiHW iMyHOreHHocTi. [ecTpykuia 6inkiB €
HadiMHILLMM MapKepPOM OKUCHIOBANbHUX MOLUKOLKEHb TKAHUH, HIXK NEepEeKNCHe
OKWUCHEHHS ninigiB, OCKINbKM NPOAYKTU OKUCHOI Moaudoikauii  Oinkis
cTabinbHiLwi, NOPIBHSAHO 3 Nepokcngamu ninigis, SKi WBMAKO MeTabonisyTbea
nig aieto nepokcuaas Ta HU3bKOMOIEKYIAPHUX aHTUOKCUAAHTIB [5].

Y 3B’A3Ky 3 BULLEe3ragaHnM, MeTOK Hawoi poboTu Byno gocnigntn BMICT
NpOAYKTIB BiNlbHOpaguKanbHOro OKUCNeHHA 6inkiB B cupoBaTtui KpoBi Ta
dopakuisax ninonpoTteifiB y nauieHTiB 3 KOHTPOSIbOBAHOK Ta PE3UCTEHTHOLO
apTepianbHOLO rinepTEHSIEIO.

HocnigpxeHHa nposogunuck Ha 6a3i KHIM "KopocTeHcbka ueHTparnbHa
MicbKka nikapHa" M. KopocTeHb XKntommpcbkoi obnacri.

Y pocnimkeHHs Byno BKNOYEHO 25 3 KOHTPOSIbOBAHOK apTepianbHO
rinepTeHsieto, 20 3 pe3NCTEHTHOK apTepianbHOK riNEePTEH3IED Ta KOHTPOSIb
rpyny ctaHosunun 20 NpakTUYHO 340POBUX NOLEN.

BmicT npogykTiB BinbHOpagukansHoro okucneHHsa 6inkis (MBPOB) vy
cUpoBaTLi KpoBi, cyMapHin cpakuii ninonpoteigis H13bKol winibHocTi (JINHLL)
Ta ninonpoteigis gyxe Husbkol wineHocTi (JITTAHL), dopakuii ninonpoTeiais
Bucokol winbHocTi (JINBL) Bn3Hayanu cnektpodoToMeTpuyHol[8].

CTaTMCTMYHO oOnpauboBYyBanM Martepian 3a [JOMOMOror MeToniB
MaTeMaTUYHOI CTaTUCTUKM 3 BUKOPUCTAHHAM CTaHOapTHUX BOyOoOBaHMX
dYHKUiIN nakeTa crneuianizoBaHoro nporpamHoro 3abesnedeHHs MS Office
Excel-2010. Ona napamMeTpuyHUX KiNbKICHUX AOaHUX BU3HaYanu cepenHe
apupmeTndyHe 3HadeHHa (M) Ta noMmunky cepedHbol  apudMeETUYHOI
BESNIMYMHN (M).

[MpoBeneHi OOCniMKEHHS nokasanu, WO KifbKICTb MNPOAYKTIB  BiflbHO
pagukanbHOro okucrieHHst 6inkiB B cuposaTui Kposi 36inblieHa Ha 44,7 % y
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NauieHTIiB 3 KOHTPONbOBAHOK apTepianbHO rinepteHsieto Ta Ha 41,8% y
nauieHTiB 3 pe3ancTteHTHol Al NOpiBHAHO 3 NauieHTamMyW KOHTPOSbHOI rpynu
(Tabn.1).

3’'acosaHo, wWo kinbkictb NMBPOB B pakuisx ninonpoTteigiB HU3bKOI
LLiNBbHOCTI Ta ninonpoTeigiB AyXe HU3bKOI LWinbHOCTI 36inbweHa Ha 57,8% y
nauieHTiB 3 KOHTposiboBaHo Al Ta Ha 64,9% y nauieHTiB 3 pe3ancteHTHoto Al
MNOPIBHAHO 3 MauieHTaMW KOHTPOSbHOI rpynu. Takox, kinbkicte NBPOB B
dopakuisix ninonpoTeiaiB BUCOKOI LWiNbHOCTI 36inblueHa y 2 pasu y NauieHTiB 3
KOHTponboBaHo Al Ta y 2,1 pa3um y nauieHTiB 3 pe3nucTteHTHow Al
MNOPIBHAHO 3 MauieHTaMn KOHTposibHOI rpynu (tabn.1). Le cBigunTb, WO y
NauieHTIB 3 pPEe3nUCTEHTHOK Ta KOoHTposiboBaHo Al crnocTepiraeTbcs
aKTMBaLUis BiflbHOpaaMKaribHUX OKUCHOBAlNbHUX peakuin, Ha WO BKasylTb
AOCTOBIPHO BWCOKi MOPIBHAHO 3 KOHTPOJSIbHOK TPYMoK PIiBHI MPOOYKTIB
OKUCNeHHs BinkiB y cupoBaTtui KpoBi Ta dpakuisx JIIN. Hagnumwok akTuBHUX
doOpM KUCHIO, NPU3BOANTL A0 OKMCHIOBAITbHOrO CTPecCy, a BiH Y CBOK Yepry —
A0 3anasneHHIo KMiTUH eHOoTENI0 Ta YTBOPEHHIO aTEPOCKNEPOTUYHOI BALLKN,
LLIO € (baKTOPOM PO3BUTKY apTepiasibHOI rinepTeHasil.

Tabnuusa 1
BmicT npoAaykKTiB BinbHOpaaukanbHOro OKUCIeHHs OinkiB B
cupoBarTui KpoBi Ta ¢ppakuiax ninonpoTeigis y nauieHTiB 3 All, (Mim)

KoHTponbHa
rpyna MauyieHTn 3 MavyieHTn 3
(MpakTU4HO KOHTPOJSIbOBAHOI | PE3UCTEHTHOK
340poBi ocobu) Al Al
NBPOB cua, 4,130,16 5,08+0,16 5,86+0,16
oa./n.
NMBPOB
NNHWA+NAHLL, 0,57+0,05 0,90+0,05 0,94+0,05
oa./n.
NBPOB JNBLL, 1,94+0.95 3,9040.95 4,17+0.95
oa./n.
*[IBPOb — npoldykmu 8irnbHOpaduKaslbHO20 OKUCHEeHHs1 birnkie 8

cuposamui kposi ma ¢bpakuisx ninonpomeidie (JINAHLY+JITTHLL, JITBLL).

TaknMm YMHOM, Yy MauieHTIB 3 KOHTPONIbOBAHOK Ta 3 pe3ncTeHTHo Al
CMNOCTepiraeTbCA  3pOCTaHHA  BMICTY  MPOAYKTIB  BiNlbHOpaAWKanbHOro
OKUCNEHHs BinkiB B cMpoBaTLi KpOBi Ta ppakuisx ninonpoTteigis, Wo Moxe
Cnyryeatm MapKepoM S$KICHOro CTaHy JinonpoTeiHiB Ta  NpeguKTOpoM
nporpecyBaHHA aTepPOCKNepOTUYHOrO NpoLiecy.
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YOK 57.04:575

JTlobumkosa [1. P., Auna M. I'., Mexeq O. b., TpeTsak O. I'.

OcobnuBocTi po3BuUTKy D. melanogaster Ta BAHUKHEHHA MyTaLin
3a Ail HAHOYaCTUHOK

HauioHanbHul yHisepcumem "YepHieiecbKul Koneaiym"
imeHi T.I". LLleguyeHKa, YKpaiHa

In the presence of nanoparticles in the nutrient medium, the following
mutations were observed in flies: reduced wings and a discolored (white) body, as
well as additional antennae and an elongated proboscis. When studying the
mutational effect of nanoparticles in the offspring of both generations (F1 and F2),
differences in the quantitative indicators of mutant individuals in males and females
under the influence of the same substances are unlikely. Ti nanoparticles have a
more pronounced mutagenic effect compared to others.

Key words: genotype, Drosophila, induced mutations, mutational influence,
nanoparticles of titanium, nicol, silicon, phenotype

HaHo4YacTUHKM MalTb BeSiMke 3Ha4yeHHA A1 Cy4aCHOro CycninbCTea
yepes iXHi pPi3HOMaHITHI 3acTocyBaHHSA. Y BUPOOHULUTBI COHAYHMX DaTapeu
HaHOYaCTUHKM AornomararTb cTBoptoBaTM Binbll cTabinbHi Ta edeKTUBHI
mprepena eHepril [1]. B mMeguumHi BOHM BUMKOPUCTOBYHOTBCA AN TOYHOI
AOCTaBKM NiKIB  Ta MNOKpAaLleHHA MeTOoAiB niKyBaHHA  3axBOPHOBaHb.
HaHoTexHonorii B eneKkTpoHili 403BOMAKTL CTBOpIOBATU Binbll MOTYXHI Ta
KOMMaKTHi npucTpol [2]. Y CiflbCbKOMY rocnogapCTBi HAHOYACTUHKM MOXYTb
NOKpaLMTN BPOXAMHICTb Ta 3MEHLUMTU BUKOPUCTAHHSA XIMIYHUX MecTuuUunaiB.
B npomMuncnoBOCTi BOHM CNpUAIOTL CTBOPEHHIKO MaTepianiB 3 MoKpalleHUMU
Bnactusoctamu [3]. HaHoTexHonorii gonomaratoTb Yy po3pobui edekTUBHUX
CUCTEM OYULLEHHA BOAU Ta NOBITPA. Y KOCMIYHUX TEXHOMNOMAX HAHOYACTUHKMN
BUKOPUCTOBYIOTLCA AN CTBOPEHHA MILUHMX Ta nerkMx martepianis ans
KOHCTPYKLUIW KOCMIYHMX anapartiB. Y kocMeTuui Ta dapmadii  BOHM
BUKOPUCTOBYIOTLCA ASI1  PO3POOKM HOBUX KOCMETUYHUX Ta MEeAUYHUX
NPOAYKTIB 3 TMOKpaLLEeHMMM BracTMBOCTAMU. HaHoTexHosorii CcnpusaTb
po3pobLi edeKTUBHUX MeTOoAiB 3axMCTy MOBEepXOHb Big 3abpygHeHb Ta
MiKpoopraHiamis. PO3BUTOK HaHOTEXHOSOrIM BigKpMBAE LINAX ONA IHHOBaLUIn
Ta nporpecy y 6araTbOox ranyssix, WO CHpuUsie 3aranbHOMY pPO3BUTKY
cycninbcTBa [2].

B TOM Xe 4ac HeoOXigHO BMBYATM MyTareHHMN BMNMB HAHOYACTOMOK,
OCKiflbKM e Ma€ BaXnMBe 3Ha4YeHHs onga 3abesnedeHHs 6e3nekn Ta 340poB's
nogen, a TaKoX OXOPOHW HaBKOMUWHLOrO cepefosuvwia [5]. BuByeHHS
MyTareHHOro BMnfiMBY HaHOYACTUHOK O03BOJSIAE OLIHUTU TXHI MOXITMBI PU3UNKK
Ta BMJMB Ha reHeTUYHUWU maTtepian opraHismiB. [lo-nepwe, AOCIOKEHHS
MyTareHHOro noTeHuiany HaHOYaCTMHOK [JonoMarae BU3HAYUTU  IXHIO
30aTHICTb 3MIHIOBATU FEHETUYHY CTPYKTYPY KMiTUH Ta MOXIIMBICTb BUKINKATU
myTauil. lMo-gpyre, ue [03BONAE BCTAHOBUTUM MOXIIMBICTb HAHOYACTUHOK
NepeHOCUTUN reHeTUYHi 3MIHW Ha HaCTYMHI MOKOJIIHHA OpraHi3MmiB, WO MOXe
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MaTW OanekoCsKHi Hacnigku ans nonynsaudin i 6iopisHomaHiTTa [6]. [No-TpeTe,
BUBYEHHSI MYyTareHHOro BMAMBY HAHOYACTMHOK Jornomarae po3pobnatu
eqeKTUBHI CTpaTerii Ta MeTOAN KOHTPOSo 3a IXHIM BUKOPUCTAHHAM, W00
YHUKHYTU MNOTEHUIMHUX HeratuBHMX HacnigkiB ans 3400poB's  nogen i
HaBKOSMLWHBOro cepegosuila. Kpim Toro, Taki OOCNIIKEHHA € BaXXNUBUMM
Anst po3pobKn MiXKHaApOAHMX CTaHOapTIB Ta peKkoMeHAauin 3 BUKOPUCTAHHS
HaHOYaCTUHOK Yy PIi3HMX cepax, WO crnpuatuMme iXHbomMy ©Oe3nedyHomy Ta
BiANOBigaNIbHOMY 3aCTOCYBaHHIO [8]. Y3ararnbHow4un, BUBYEHHS MyTareHHOro
BNNIMBY HAHOYaCTUMHOK € HeobxigHum eTtanom y 3abeanedyeHHi Gesnekn Ta
e(PeKTUBHOIro BUKOPUCTAHHS LiMX MaTepianiB y Cy4acHOMY CBITi.

MeTa poboTu: JocnignTn BAAWMB HAHOYACTMHOK TiTaHy, HIiKenw Ta
cuniuito Ha ocobnnBOCTI Po3BUTKY Ta MyTareHe3 y D. melanogaster.

O6’ekToM gocCnigKeHHs MyTareHHOro BnsMBy HaHOYaCTUHOK Bynn YnCTi
ninii  Drosophila melanogaster, ski 36epirannca Ha kadegpi Gionoril
HauioHansHoro YHisepcutety "HepHiriscbkuin koneriym" imeHi T.I". LLieByeHka.
EkcnepumeHT npoBoaunn B nepiog 3 4YepBHA no rpyaeHb 2023 poky,
BukopuctoBytoun npmbnmsHo 1100 ctaTteBo3pinux oCoOMH 3 OOMIHAHTHUMM
XapakTepucTkamun Konbopy oyen, opmu Kpun i 3abapsneHHs Tina. KoxHa
rpyna nonynsuil cknaganaca 3 gukux tunie Drosophila melanogaster, wo
BIAPI3HANNCA OOMIHAQHTHUMW NPOSIBaMM O3HAK KOSIbOpY o4en, popmMu KpUn i
3abapeneHHs Tina. [ns BMSBNEHHS MyTauin y Hallagkax Ta BUKIHOYEHHS
BNNMBY Moaudikauin, aHanis NnpoBoAUSIN Ha OCHOBI HawaakiB 1-2 nokoniHb,
SKi pOCTYTb Y cepefoBuLLi 6e3 gogaBaHHA 4OCAIAXKYBAHNUX PEHOBUH.

BctaHoBreHo, WO B nNepwoMy MOKOMiHHI 3@ MPUCYTHOCTI  BCiX
AOCNIgKYBaHMX PEHOBUHM OKPIM HIKENH YNCENbHICTL CaMOK NepeBuLLye Taky
y caMuiB — MakcumasibHO 3a [Ail HaHOYaCTO4YOK TiTaHy i MiHiManbHO 3a Ail
cunidito. Lo MOXHa MOACHUTM Pi3HUM CTyrneHeM rietanbHOl il pevyoBUH Ha
PO3BUTOK OCOBMH camuiB (reteporaMeTHa cTaTtb). Y NEepLIOMY MOKOMiHHI
MakcumaribHa CymMapHa KinbKiCTb caMuiB  criocTepiraetbCca 3a Al
HaHoyacToyok Ti, a y F2 BOHa piBHa KOHTpont. MeHwa KOoHUeHTpauis
HaHoyacToKk Ni Ta Si He BMKNIMKana MyTauiHMX 3MiH, WO CBigYUTb MpO
MOXITMBICTb NOL4ANbLUIOIro AOCIIIKEHHS MOXIMBUX 3aCTOCYBaHb LMX PEYOBUH
y apmaueBTUYHin ranysi. Y ToWm Xe u4ac, HaHoyacTkm Ti B 060X
AOCHioXyBaHMX KOHUEHTpauisiXx, a Takox HaHo4dactkm Ni Ta Si y Buwin
KOHUEHTpauil BUKIMKanNu MyTauivHi 3MiHW. Tenep po3rndaHemMo Ui myTtauil
Ginbw getanbHo. HaHoyacTkm Ti Ta Ni y Benukii KOHUEHTpaUil BUKINKaOTb
CXOXi peHOTUNOoBI MyTaUil 3 NPUBNM3HO piBHUM po3noainiom 3a ctatamu. Lle
MOXe CBIig4YMTW NpO Te, WO OTPpMMaHi MyTauii € aHanoriyHumm abo gyxe
CXOXNMMW.

Y HacTynHOMY MOKOSIiHHI CMOCTEPIraeTbCs 3HMKEHHS BiACOTKA OCOOWH,
AKi € HociamMuM MmyTauin. Lle MoxHa MNOSACHUTM TUM, WO Yy UMX OCOOMH
BiabyBaeTbCA akTMBHA iHAYKUIS cUCTeM penapauil BiAHOCHO AOCHioXyBaHMX
peyoBuH. B ycix BUnagkax MmytareHesy KiflbKiCTb CaMOK CTaTUCTUYHO 3HAYHO
nepeBuLLYE KiNbKiCTb camuiB. Lle gae nigctaBy npunycTtuTtu, WO 3a3HaYeHi
PEYOBMHM MOXYTb MaTW neTanbHUM BNIMB Ha OCOOWMH TFOMOraMeTHOro
cTaTeBoOro Tuny, WO Bede OO0 BiOXWUNEeHHA CniBBIOHOWEHHA CcTaTten Big
ovikyBaHoro (1 : 1). OgHak ue nuTaHHa NoTpebye noganbluoro AeTanbHOro
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AocnimkeHHs. BusiBneHo, WO HaAHOYACTUHKM TUTAHY, HIKES0 Ta KPEMHIto
NpU3BOAATL A0 MyTauUiMHMX 3MiH Y Apo30duin. Hanbinblia 3aransHa KinbKiCcTb
MyTaLil CnocTepiraeTbCa Mig BMSIMBOM HAHOYACTUHOK TUTaHY, NpU LbOMY
KiNbKICTb MyTaLin y CaMOK CTaTUCTUYHO 3HAYHO NepeBULLYE KINbKICTb camLUiB.
Lle no3Bonsie npMnycTuTy, WO Taki MyTaLil He NOB’A3aHi 3i CTaTTHo.
HaHo4YaCcTUHKM BUABNAKOTH 3HAYHO OiNbl BUpaXeHy dapMakonoriyHy
aKTUBHICTb, arne BoAHOYAC MPOSBNATb Oifibll BUPaXeHy TOKCUYHICTb
MNOPIBHAHO 3i 3BU4ANHMMU MiKpoYaCTUHKaMu. pu HasgBHOCTI HAHOYACTUHOK Y
NOXMBHOMY CepefoBULL MyX Oynv BUSIBMEHI HACTYNHI MyTaLil: CKOPOYEHHS
po3MipiB Kpun, BTpaTa 3abapBneHHsa Tina (nposie 6inoro KonNbLopy), 404aTKOBI
aHTeHW | nogoBxeHun xoboTok. [lig yac aHanidy MyTauiiHoro BnMBY
HaAHOYACTMHOK Ha Hawagkn obox nokoniHb (F1 Ta F2) BMsBReHO, WO
BIAMIHHOCTI Y KifIbKICHUX XapakKTepucTukax MyTaHTHUX OCOOMH Yy camuiB i
CaMOK 3a BMJIMBOM TUX CaMUX PEYOBUH € HeBIporigHMMn. HaHoyacTuUHKK
TUTaHY NPOABNAITb BiNblU BUPaXXeHY MyTareHHy [it0 B NOPIBHAHHI 3 iHLUUMMW.

NitepaTtypa

1. HaHoTtexHonoril B cyvyacHoMy cinbcbkomy rocnogapctsi / O.B. Cutap,
H.B. Hosuubka, H.FO. Tapan [ta iH.]. ®isuka xwuBoro. 2016. 18.
C. 113-116.

2. HaHotexHonorii y XX| cToniTTi: CcTpaTteriyHi npioputeTm Ta PUHKOBI
nigxoan p[o BnpoBamkeHHa : MoHorpadpia / [I. O. AHOPOLYK,
A. B. Amuyk, H. B. bepesHsak Ta iH.]. Kuis : YkpIHTEI, 2017. 275 c.

3. HaykoBi ocHOBM HaHOMeOuUWHU, HaHOodapMakosorii Ta HaHodapmaLlil.
BicHuk HMY im. O. O. boromornbuga. 2019. Ne 2. C. 17-31.

4. Jhwobunkosa [. P., AweHko A. B. [HocnigxeHHa wmyTauin y Dr.
melanogaster, WO BMHUKAOTL 3a Ail HAHOYACTUHOK HosimHIi mexHoroair
cy4dacHozo cycninbcmea (HTCC-2022) : IlI MikHapogHa HaykoBo-
npakTuyHa KoHepeHuia (M. Yepnirie, 20 rpyaHa 2022 p.) : Tes3u
ponosigen — YepHiris : HY "HepHiriscbka nonitexHika", 2022. C 26

5. Mexeg O. b. biotexHonoriyHi acnektn opgepxaHHs Ta ©Ge3neku
BUKOPUCTaAHHS HaHo4acTouek meTaniB. biosioaiyHi docnioxeHHs — 2023:
36ipHuK HaykoBux npaub. XXutomup, 2023. C. 143-145

6. Haropnun I., Mexeg O. BnnneB HAHOYACTUHOK HIKOSIO, CUAILiO Ta TiTaHy
Ha TMOKa3HMKM iHOYKOBaHMX MyTauin B nonynsadil  Drosophila
melanogaster Meigen, 1830. [IpupoOHi pecypcu MPUKOPOOHHUX
mepumopit 8 ymosax 3miHU Knimamy. VIl MikHapogHa HaykoBa
KOHdbepeHUisa: nporpama, Te3m gonosigen. YepHiris : [decHa-lNonirpad.
2023. C. 94-95

7. CeniBoH M. B., Mexegq O. b., Tpetak O. [ll. BnnueB noxigHunx
imigasoaseniHito Ha 0OionorivyHi noka3Hukn Drosophila melanogaster.
XiMiyHa ma eKorioeiyHa ocsima: cmaH | nepcriekmusu pPo38UMKY:
36ipHMK maTepianis || BceykpaiHCbkol HayKOBO-MNPaKTUYHOI KOHdepeHLl.
BiHHMus : ®OIM Kop3yH [.10., 2012. C. 179 -181

8. Yaschenko A., Yachna M., Mekhed O., Tretyak O. Influence of
nanoparticles (Ti, Ni, Si) on indicators of induced mutations of Drosophila
melanogaster. BHT : Biota.Human.Technology, 2023. No1, P.34-40
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YK 597.551.214:591.044
MaTiowko C. M., NMonoTtHaHKo J1. B.

Ocob6nuBoOCTi eHepreTMYHOro o6MmMiHy Kopona nyckaTtoro 3a gil
MiKOTOKCUHY T2

HauioHnanbHul yHieepcumem "YepHiziecbKul Koneaiym"
imeHi T.I. LLles4yeHka, YKpaiHa

Peculiarities of energy metabolism of scaly carp under the influence of
mycotoxin T2 were studied. Changes in the quantitative ratio of macroergic
compounds, the activity of enzymes of the tricarboxylic acid cycle, glycolysis and
some other indicators were noted.

Key words: scaly carp, mycotoxin T2, energy metabolism

MIiKOTOKCUHN — Ue OTPYMHI pPevyoBUHU, 4HKi BULINAKTLCA OEAKUMU
rpmbamm, WO pPOCTYTb Ha poOCnMHax abo npoaykTtax XapyyBaHHsS. BoHwu
MOXYTb ByTn Hebe3neyHnmMun onga 34opoB's NIANHU Ta TBAPWH, a TakoX MaTu
HeraTMBHUA BMNNMB Ha HaBKOMULWIHE cepepoBule. OCHOBHMMU mKepenamu
MIKOTOKCWHIB € nowkKomkeHi abo 3incoBaHi NPOAYKTM XapyyBaHHS, Taki SK
3epHo, dke byno 3apaxeHe rpudbamu. MiKOTOKCMHM MOXYTb HaKonuyyBaTUCA
B I'PYHTI, BOAi Ta NOBITPI, WO NpU3BOANTb 40 3arpo3un ANA POCAWH, TBApUH Ta
nogen. BOHWM MOXYTb CNPUYMHATU  PIi3HI  3aXBOPKOBAHHSA, BKIKOYaO4un
IHTOKCUMKaLil, anepriyHi peakuil Ta OHKOMOrivyHi 3axBoptoBaHHsA. Kpim TOro,
MIKOTOKCUHN MOXYTb MaTW HeratTMBHWW BMJSIMB HA €KOCUCTEMY, 3HWXKYHUU
BiopisHOMaHITTA Ta NpU3BOAAYM OO0 3MiH B MPUPOAHOMY CepefoBuLL. Ix
BMIMB TaKOX MOXe MNPOSBNATUCA Yy BTpaTi BpOXat Ta 3HWXKEHHI AKOCTI
NPOAYKTIB XapyyBaHHA. EM@eKTMBHI 3axoguM KOHTPOSI0 Ta MOHITOPUHIY
MIKOTOKCUHIB BanuBi OnNs 3abe3nedyeHHs 6e3nekn xapyoBuX MNPOAYKTIB Ta
OXOPOHU HaBKOJSNLLHBLOIO cepesoBuLLa.

CninbHICTb BOAHMX €KOCUCTEM i rigpocepn Moxe BupaxaTtucs y Tomy,
o 3abpygHEHHA TOKCMHAMW € OAHUM 3 HaWMNOTYXHIWWMX Hacnigkise
aHTponoreHHoro BnnvBy. Lle Moxe BuKNukatM 3abpyaHEHHsI BOAHOrO
cepefoBula i OTPYEHHS XUBUX oOpraHiamis. Lle, B cBow u4epry, Moxe
obmexyBaTn HopmaribHe (PYHKUiOHYBaHHS BOAHWX €KOCUCTEM i iX 34aTHICTb
Ao npoaykuii. KceHoBioTnkn, siki MOXyTb HakonuyyBaTmucsa y pubax i Bnnneatu
Ha IXHi XWUTTEBI Npouecn, MalTb BefiMKke 3HAYeHHS B LbOMY KOHTEKCTI.
TpaHcdopmaLiss TOKCUMYHUX pPEYOBUH Yy BOAHOMY CepefoBULLI BU3HaYae
MOXINUBICTb X MOMaJaHHs B OpraHiaMy BOASIHUX OpraHiamiB, IX yyacTb Yy
MeTaboniyHMX npouecax i piBEHb BNAMBY Ha oOpraHiaMm. Peakuis BogsHMX
OpraHiamiB Ha I[HTOKCMKAaLilD MOXe BKMoYaTU 3MiHUM Yy BiOXiMIYHMX i
doigionoriyHnMx npouecax, CnpsiMmoBaHi Ha BIOHOBMEHHS yHKUiK abo
aganTauito 0o iHTokcukauii. lNpoTte, TpmBanui abo iHTEHCUBHUK BMIMB
TOKCUHIB MOXe MNPU3BEeCcTU [O HEe3BOPOTHMX 3MiH, nartosnorii abo cmepri
opraHismis [1].
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PaHiwwe Hamn 6yno pgocnigkeHo 3MiHM OBioXiMIYHMX MNOKa3HUKIB B
TKaHWHax kopona nyckatoro (Cyprinus carpio L.) nig gieto MiKOTOKCUHY T-2
[2], Ta BUBYEHO aganTUBHI 3MiHUM IXTIONOrNYHMUX NOKaA3HUKIB KOPONoBmMxX pmnb 3a
Aii mikoTokcnHy T2 [3]. TakoxX gocnigKyBann HaKOMUYEHHS MIKOTOKCUHIB Y
M'si3ax kopona nyckatoro (Cyprinus carpio Linnaeus, 1758) npn 3arogoByBaHHi
KOpMY, KOHTamMiHOBaHOro T2-TtokcnHoMm [4]. Kpim Toro, ©6yno BMBYEHO 3MiHM
eHepreTnyHoro odmiHy pmb 3a il TOKCUKaHTIB Pi3HOI XiMiYHOT npupoau [5, 6].
Takox BMBYANMCb OKpeMi faHku ninigHoro obmiHy 3a aii kceHobioTukiB [7].

MeTor Haloro JocnigpKeHHs1 6yno BUBYEHHSA BNMBY MIKOTOKCUHY T2 Ha
OKpeMi NaHKu eHepreTu4Horo obmiHy OBOpPIYOK Kopona nyckatoro (Cyprinus
carpio L.).

HocnigpxeHHs npoBogmnuca Ha 6asi nabopaTtopii 6ioximii HauioHanbHoro
yHiBepcuteTy "YepHiriBcbkui koneriym" imeHi T.I. LleByeHka. EkcnepumeHT
nposoamnu B 200-niTpoBUX akBapiymax 3 BIiACTOSAHOK BOLOMNPOBIAHOK
BOOOM, pnby B SKi po3millyBanu 3 po3paxyHKy 1 ocobuHa Ha 40 gm3 Boaw.
Temnepatypy nigTpyumyBann ©Onu3bkod [0 npupogHol. Maca pub
konmBanaca B wMexax 300-400 r. HocnigkeHHA npoBoaMnM Yy TPbOX
NOBTOPHOCTSAX 3 5 pnb y KOXHIA. [JocnigpkeHHs NpoBoAUNM 3 AOTPUMAHHSAM
BUMOI MDKHaApOOHMX npuHUMNiB [enbCiHCbKOI Aeknapauii npo rymMaHHe
cTaBrieHHsa 0o nabopaTopHux TBapuH [8].

KoHueHTpauis afgeHinatiB y TKaHWMHAX Koporna pisHoro Biky 6yna
BapiaTMBHOW, WO BIigNOBigae pesynbTaTtaMm, OAepXaHUM AN iHWKX
TokcukaHTiB [9]. OgHak 3aranom BUABMIEHO, WO Yy TBaApWH CriocTepiraBcd
BULLMA piBEHb LMX CMNOMNYK, MMOBIPHO, Yepe3 aKTUBHIWi OBMiHHI npouecw.
MakcumarnbHa Kinbkicte AT® 6yna 3adpikcoBaHa y 6innx m’a3ax, a HanMeHLa
— Yy rONOBHOMY MO3KY. [1poTe 3a YMOB TOKCUYHOro (0akTopy CniBBigHOLLIEHHS
3MiHIOBanucb: y M’a3ax Kinbkicte AT® 3meHwysanacb y 4,8 pasiB. 3MiHU
KinbkocTi AP y mM'a3ax 3anexann KOHUEeHTpauil MIKOTOKCUMHY, arne piBeHb
AM® nigeuyBaBCcA HE3HAYHO 3a Oyab-SIKMX TOKCUYHMX YMOB. Y OBOPIYHUX
KOponiB NOPSAOK 3MEHLLEHHS KinbkocTi AT® 6yB Takui: "nediHka - 6ini M’sa3u -
MO30K". TOKCMKO3 y ABOPIYHNX KOPOMIB MaB iHLUi XapaKTepUCTUKM MNOPIBHAHO 3
MOMNOALNMMN  OCODMHaMN, BUKNUKAKOYM, HaMNpuUKnagd, 3HWKEHHS PiBHSA
afleHIiNoBMX HyKneoTuais y 6invx m’aAsax.

Mig BNAMBOM MIKOTOKCMHY CMOCTepiranuM TakoX 3MiHM B MeTabonismi
Kopona, 30Kpema, Le BNMBae Ha aKTUBHICTb KNITUHHUX (bepMeHTiB. Pi3Hi
depMeHTH, WO BIiAMNOBIAAOTL 3a Pi3Hi WNAXM 0OMiHY BYrneBOAHIB, pearyoTb
No-pi3HOMY Ha BNAMB T2, 60 3MiHM B iIX aKTUBHOCTI € KITHOYOBMM MEXaHi3MOM
perynioBaHHSA MeTabonivyHmx npouecis. Hanpwuknag, aKTUBHICTb
nakratagerigporeHasu MeHLLe 3MIHIOETbLCA NOPIBHAHO 3
isounTpaTaerigporeHasoro, Wo MoXe CBig4YnTK Npo Binbluy CTIMKICTb rMiKONi3y
nig 4Yac TOKcMKo3y. 3MiHM aKTMBHOCTI ManaTgerigporeHasn B yMoBax
TOKCUKO3Y MaloTb BUPaXXEHUN BNIMB Ha Pi3Hi TKAHWHW.
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YK 581.1:633.11:632.112
MNanusopga KO.M., aBin B.M.

AKTUBHICTb acKkopb6aTnepokcuaasm B NPOPOCTKax NnieHnui M’aKkoi
(Triticum aestivum L.) 3a aii MeTaboni4yHO akTUBHUX PE4YOBUH B YMOBaXx
BoAgHoro aediuunty

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu [foz2ons, YKpaiHa

The article provides a comparative description of the influence of metabolically
active substances and their combinations on the activity of ascorbate peroxidase in
common wheat seedlings under conditions of water deficit. It was established that
the vitamin E solution most effectively increases the activity of ascorbate
peroxidase in seedlings, exceeding the control indicator by 65,5% and by 2,4%
compared to the indicators of seedlings whose seeds were in simulated drought
conditions. Pre-treatment of seeds with metabolically active substances increases
the activation of ascorbate peroxidase in common wheat seedlings, which
contributes to the maximum implementation of the antioxidant protection system of
plants in drought conditions.

Knr4oBi cnoBa: nweHnys M’daka, metabonivyHo akTueHi pevoBuHu, MNMEM 6000,
BiTamiH E, yb6ixiHOH-10, napaokcnbeH3zomHa kucnorta, MeTioHiH, MgSOa,
ackopbaTtnepokcugasa.

[MweHnys € oaHiel 3 BaXMBMX MPOLAOBOSMBbYUX KynbTyp, Ha HAKY
npunagae OO TPETUMHWU CBITOBOro BMPOOHMLTBA 3epHa. YKpaiHa € OoAHieto 3
KpaiH nigepis y CBIiTOBOMY BUPOOHULTBI NLLIEHNL.

3a ocTaHHi 10 pokiB BUpOOHMLUTBO MWEHUUI B YKpalHi 3pocTae, ane B
OKpPEMi POKM, Yepes HeCI'IpI/IFlTJ'II/IBi KniMaTUyHi ymoBwm, CI'IOCTepiFaeTbCFl
3HWKEHHS1 ypoxkalHOCTi. OAHUM i3 HAMFOCTPILLKX EKOSIOTYHUX (HAKTOPIB, SIKNIA
HeraTVBHO BMNMBae Ha disionoriyHi Ta OBMIHHI Mpouecyn i, SK Hacnipok,
NPU3BOANTL OO0 3HWKEHHST KiNbKOCTI HaKOMUYEHO! POCIIMHAMKM OpraHivyHol
pPEeYOBUHM B POCNUHAX € BOOHUN OeiunT, CIPUYNHEHNIA NOCYXOH0.

BogHunin pedpiunt Npu3BOAMTE A0 3MEHLUEHHS BOAHOrO n0TeHL|,iany
FNINCTKIB | A0 3aKPUTTS npoAnxis, WO B KIHLUEBOMY pe3ynbTaTi 3MeHLLye
TpaHcnipauivHi BTpaTn, NigBuwlye Temnepatypy nUCTA Ta Npu3BOoauUTb OO0
MNOPYLUEHHA 3aranbHUX MeTaboniyHMX YHKUIN, Takux $K OUXaHHS,
dOTOCUHTES, NOrMNHAHHSA NOXUBHUX PEYOBUH, @ TaKOX CUHTE3 aMiHOKUCIIOT i
6inkiB [1]. HepgoctynHictb CO. yepe3 TpuBarne 3akpuUTTS NPOAUXIB CNpUsie
HaKOMWYEHHIO BIOAHOBIIEHUX CMOMYK faHulra TPaHCNoOPTY eneKTPOHIB.
HakonnyeHHs uMx Cnonyk 3MeHLWYye OOCTYMHICTb MOMEKYNSPHOro KUCHIO Ta
36inbLUye NPOaYKLi0 akTUBHUX (POPM KUCHIO (ADK).

Bigomo, wo pectpykuis APK y KNiTUHI  34INCHIOETBCSA  CUCTEMOLO
aHTUOKCUMOAHTHOrO 3axUcTy, B KM 3adisHUM Uinuin  psg  eH3uMmiB - Ta
cybcTparis. PisHOMaHITHI depMeHTaATUBHI Ta HedpepMeHTaTMBHI
aHTNOKCUMOAHTHI KOMNOHEHTN ycyBatoTb ADPK, MpUrHivytoTb PO3BUTOK NpoLecy
NepeKNCHOro oKMcrieHHs Ta 3anobiratoTe oparmeHTadii AHK.

B ymoBax cboroieHHs1 y ranysi pocrMHHULTBA 3aCTOCOBYHOTbH BionoriyHo
aKTMBHI PEeYoBMHM Ta MPUPOAHI aHTMOKCUMAAHTM Ans obpobKM 3epHOBUX
KynbTyp 3 METOK MigBULLEHHSA 1X CTIMKOCTI OO0 A4il pisHUX CTpecopis,
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BKMOYaUM i nocyxy Ta 30inbleHHs Bpoxarw. [lepcnekTmBHUMU
perynsitopamut pocTy 3€pHOBWX KynbTyp B YMOBax MOCYXU MOXyTb OyTu
MeTaboniyHO  aKkTMBHI  pedyoBMHM Ta iX KombiHauii [2], ski €
BUCOKOE(EKTMBHMMM B Manux KOHLEHTpaUisX Ta He € TOKCUYHUMWU Ons
300POB’A NMIANHN Ta TBAPVH.

[MakncTaHcbki BYeHi Qasim Ali Ta iHwi [3] 3’acyBanu, Wwo obnpucKyBaHHS
nmeTa  Kykypyasn (Zea mays L.) po3umHOM a-Tokdpeposny 30inbwuna
aKTUBHICTb aHTUOKCUMAAHTHUX (PEepMEHTIB Ta Bigirpana BaXnuBy poSib Y
3axXUCTi KNITUHHUX MeMBpaH Big OKUCHEHHSI B yMOBax BOAHOro aediumty.

BueHi Liu M. Ta Lu S. [4] BcTaHOBUNN, LLO BMKOPUCTaHHs y6|X|HOHy 10,
3a BMMBY CTPECOBOro YMHHUKA, MOXe 36IJ‘IbLIJyBaTI/I BereTauinHuii nepioq |
MNOKpallyBaTM  CTPYKTYPYy BpOXak  MWeEeHMUi  LWNSAXOM  NPUrHIYEHHS
BupobHunutea APK 3a paxyHOK aHTMOKCUMAOAHTHOI akTMBHOCTI. OKpiM LbOro
BYEHi  BCTaHoBMNWM  3paTHiCTb  yOiXiHOHy-10  BigHOBMOBaTU  iHLUI
aHTUOKCMAOaHTW, Taki K BiTaMiH E Ta ackopbiHOBY KMCNOTY.

TakMm 4YMHOM, MOWyK MeTabosniyHO aKTUMBHMX CMOSYK, LLO 3MEHLUYHTb
HeraTMBHY [il0 MOCYXW Ta CTUMYIIOOTL disionoro-6ioximiyHi npouecn B
OpraHi3ami 3epHOBMX KyNbTyp € aKTyanbHOK NPOBNeMOt0 CbOTOAEHHS.

MeTolo uiel poboTM € [ocnifkeHHs BhAMBy O0BPOOKM HACiHHSA
MeTaboniyHO aKTMBHMMM pPEeYOBMHAMM Ha aKTUBHICTb ackopbatnepokcuoasm
B NPOPOCTKaXxX MNeHuui M’siKol 3a YMOB BOAHOro aediumTty, 3Mo4efIbOBaHOMo
3a gonomoroto MNE 6000.

[Ona pocnigkeHHa BUMKOPUCTOBYBaNWM HaciHHA nwenuui m'akol  (T.
aestivum) copty [lpoBiHuianka. [Ona mogentoBaHHA BOAHOro gediunty
BUKOPUCTOBYBANN PO3YMH HEMOHONEHHOro0 BMCOKOMOJIEKYNSAPHOrO nonimepy
nonietunenrnikonto 6000 (MEI 6000) koHueHTpauieto 12% [5].

JlocnigkeHHs nepeabayano BUKOPUCTaHHA TakKnx BapiaHTIB
MeTabosniyHO aKkTUBHUX PEYOBUH: KOHTPOSb; 0OpobKa HACiHHA PO34YNHOM
BiTamiHy E (10 8M) — E; obpobka HaciHHA po3unHoM YyBixiHoHY-10 (108M) — Q;
obpobka HaciHHA po3vnHOM MeTioHiHY (0,001%) — M; obpobka HaciHHA
po3ynHoM napaokcnbeHsonHoi kucnotu (MOBK) (0,001%) — I1; obpobka
HaciHHA po3vnHom MgSO4 (0,001%) — Mg; obpobka HaciHHA KOoMOiHaLiamu
peyoBuH: BiTaMiH E (108M) + yBixiHoH-10 (108M) - EQ; BiTamiH E (108M) +
meTioHiH (0,001%) + MOBK (0,001%) - EMIT; BitamiH E (108M) + meTioHiH
(0,001%) + NMOBK (0,001%) + MgSO4 (0,001%) - EMIMMg.

[MoBTOpPHICTE Agocnigis 6yna 4YoTMpbOXKpaTHa.

Yac obpobku HaCiHHS OOCNiAKYBAaHMMWN peYoBMHAMKM CKnadaB 2 roAvHM.
O6pobneHe HaciHHa 3anmBanun 20 wmn  12% posumHy [MEI 6000 i
npopollyBann B TepMmocTati B Yawkax [leTtpi npn Temnepatypi 20°C.
HocnigkeHHs akTUBHOCTI ackopbaTnepokcngasn y npopocTKax nueHuu
M’sikoi  copTy [lposiHuianka nposogunocs Ha 10-Ty goby. AKTUBHICTb
ackopbarnepokcngasn y npopocTkax nweHuui M’sikol copTy [MposiHuianka B
yMOBax BOAHOro Aediumty BU3Ha4anu cnekrpodpoToMeTpuyHUM MeToaoM 3a
MeTOAMKOLO [6].

CTaTMCTMYHO onpaubOByBanM MaTtepian 3a [gonoMoror MeToais
MaTeMaTU4HOI CTaTUCTUKM 3 BUKOPUCTAHHAM CTaHOapTHUX BOyOoBaHMX
doyHKUiN nakeTa creuianizoBaHoro nporpamHoro 3abesnedeHHs MS Office
Excel-2010 (nakeT "AHani3 gaHunx").

95



Bioximis i monekynapHa 6ionoris

BupiwanbHa ponb B agantauil pocnuH 40 AiT HECNPUATIIMBUX YNHHUKIB
HaBKOJTULLHBOIO cepeaoBuLLa HanexmnTb BioxiMivyHMM cucTtemam 3axucTy. Iig
Aieto BoaHoro aediunTy BiabyBaeTbCsA NOCUNIEHHSA CUHTE3Y aHTUOKCUOAHTHUX
depmeHTiB. [0NoBHUMN (hepMeEHTaMN aHTUOKCUAAHTHOro 3axucTty Big APK €
xrioponniactHi - cynepokcngamcmytasa (COL) Ta ackopbatnepokcmuaasa
(AIO) [7].

Ackopbatnepokcmgasa (K& 1.11.1.11) — BaxnMBuMihA  KOMMOHEHT
dpepMeHTaTUBHOI aHTUOKCUAAHTHOI CUCTEMU POCINH, LLIO KaTanisye peakLuito
OKMCHEHHS ackopbaTty nepokcnaoM BOAHIO.

OpepxaHi pesynbTaT akTUBHOCTI ackopbaTnepokcnaasm B NpopocTKax
nweHnyi m'akoi (T. aestivum) copty [posiHuianka 3a 06pobku HacCiHHS
MeTabosniyHoO aKTMBHMMW PEYOBUHAMW Yy 3MOAENbOBAHUX YMOBax BOOHOrO
aediunTy, HaBeaeHi y Tabnuu,i.

Tabnuys
AKTUBHICTb ackopb6aTnepokcugasm y 10-tm 4o60BUX NPOpPOCTKaX
nweHuui m’sikoi (T. aestivum) copTy lNpoBiHuianka 3a yMoB BOOHOro
aediunTty, 3mogenboBaHoro 3a gonomoroto MNMEM 6000 3a Aii
MeTabos1iYHO aKTUBHUX Pe4OBUH

BapiaHTn AKTUBHICTb ackopbaTnepokcuaasmu

aocnigy MKMOJb ackopbaTa/r cupol Mmacu 3a XB | % A0 KOHTPOSIO
KoHTposib 0,084+0,02# 100
MEr 0,137+0,03* 163,1
MEM+E 0,139+0,03* 165,5
MEr+Q 0,114+0,03* 135,7
MEM+M 0,09310,04 110,7
MEr+ 0,081+0,03 96,4
MEM+Mg 0,124+0,03* 147,6
MEM+EQ 0,110+0,03* 131,0
MEM+EMI 0,086+0,02 102,4
MEr+EMIMNMg 0,087+0,020 103,6

* PisHUUsi docmosipHa ropieHsiHo 3 KoHmposnem (p<0,05);

# - 0CMOBIPHO MOPIBHSHO 3 2PYIIOK0 POCIIUH, HaCiHHSA SKUX
rnpopouwiysaru 8 ymogax yrnoeirisHeHo20 HaOxX00XXeHHs 800U Ha po34uHi MNEl
(p<0,05).

PesynbTatv Hawwmx OocnigpkeHb MOKasykTb, WO 3MOAeNbOBaHi YMOBU
nocyxn 3a ponomoroto [EN 6000, iHaoykyBanu nigBULLEHHA aKTUBHOCTI
ackopbaTtnepokcmaasmn Ha 63,1% BiQHOCHO KOHTpONt. Llei nokasHuK BKasye
Ha PO3BUTOK OKUCHIOBASIbHOMO CTpecy Ta Ha niasuweHun Bmict H2O2 B
npopocTkax. lNonepeaHs obpobka HaciHHA nweHudi M’sikoi (T. aestivum)
MeTaboniyHo aKTUBHOIO CMOSyKOHo E nigsuLLye aKTUBHICTb
ackopbaTnepokcuaasun, nepeBuLLyoYM NOKa3HUK KOHTPOSO Ha 65,5% Ta Ha
2,4% nNOpIBHAHO 3 MOKa3HMKaMW MNPOPOCTKIB, HACiHHS SAKUX 3Haxogumnoca y
3MoeNnbLoBaHMX yMoBax nMocyxu. BigmiyeHa Hamu aktmBHicTb AlNO B
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NpopoCTKax MoB’si3aHa 3 MigBULLEHHAM KoHUeHTpauii H202, wo npm3BoauTb
00 aKkTuBauil depMeHTy.

[Moka3HukM akTmuBHOCTI AlNO NpopoCTKiB NueHuUi 3a 06pobKM HaCiHHS
po3ynHamu Mg, Q Ta kKombiHauieto EQ nepeBuLLytoTb 3HAaYEHHSI KOHTPOSO Ha
47,6%, 35,7% T1a 31% BignoBigHo, ane He nepeBuLlyoTb NokasHukis MNEI. Lle
BKa3dye Ha Te, WO AdaHi pevYoBUMHU NPOSIBMASAKTbL 3axUCHY Aild B yMoBax
BOAHOro geiunTty, ane He NOBHICTIO 3HiIMatoTb iHriGyounn snnme MNEN 6000.

TakMMm 4YMHOM, BCTAHOBSIEHO, WO AOChigXyBaHi MeTaboniyHO aKTMBHI
peYoBUHM NOKa3anun NO3NTUBHUI BANUB Ha akTUBHICTb ackopbaTnepokcuaasu
B NPOPOCTKaXx MNeHuLi B yMOBax Nocyxu. Hansuuwi nokasHkn Bynv BUSBIIEHI
3a nonepegHbLol 06pobKN HACIHHA po3dnHoM E. NonepeaHa o6pobka HaCiHHS
posunHamn Mg, Q Ta kombiHauieto EQ nposBnsoTb 3axmMcHY Ait0 B yMOBax
BOoAHOro gediumTy, ane He NOBHICTIO 3HiIMaoTb iHriGyounn snnue MNEN 6000.
Lle niaTBepa)Xye nNepCneKkTUBHICTb 3aCTOCYyBaHHA MeTabosiyHO aKTUBHUX
peyoBMH Ona aganTtauil pocriMH B yMOBax YMOBISIbHEHOIO HaOXOOKEHHS
BOAM.

Tomy, noganblle BMBYEHHSI BMAMBY BULLE 3a3HAYEHUX PEYOBUH Ha
3€pPHOBI KyNbTYypu B yMoBax AediunTy BOSIOrN € NepCnekTUBHUM HanpsiMKOM
AOoCnigXeHb.
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YOK 581.1
Metpywa O.l., Nasin B.M.

BmicT kapoTUHOIAIB Y KOpeHennoaax MOPKBU NOCIiBHOI Pi3HUX
COpTIiB nicna TpuBanoro 36epiraHHsA

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu ['oz2ons, YKpaiHa

The article compares the content of carotenoids in different varieties of carrots
during long-term storage. Varieties Vitaminna-6, Nantska and Karotel were used for
research. Varietal dependence of the content of carotenoids in carrot root crops is
observed.

Knwo4yoBi cnoBa: KopeHensiogu MOPKBWU TMOCIBHOI, BMICT KapOTWUHOIAIB,
TpuBane 30epiraHHs.

MopkBa — Le pO3noBCHKEHA KyrnbTypa Ha TepuTopil YkpaiHn. BoHa
aKTMBHO BMKOPUCTOBYETLCS B Xap4yoOBil NMPOMWUCOBOCTI Ta BUPOLLYETLCA Ha
ekcriopT [1]. Ti UiHHICTb XxapakTepuayeTbcsi 6araTum XiMiYHUM  CKNagoM:
BMICTOM LYKpPiB, KapOTWHOILIB, acKOpPOIHOBOI KMCNOTU Ta IHLWWNX MOXUBHUX
peyoBuH [2]. Kpim Toro, KopeHennogu MOPKBU MepeBaXaktTb iHLI OBOYEBI
KOpeHensioam 3a BMICTOM Ccyxux peyoBuH (8o 20 %), ByrneBoaiB i BiTaMiHiB.
In BnacTuBi BUCOKI NOXMBHI, Oi€TUYHI Ta niKyBarnbHi AKOCTI.

MopkBa € BigoMum gxepenom kapoTuHoigis [3]. HaykoBi gocnigkeHHsS
MOKa3ylTb, WO Ui CMOMyKW MalTb KOMMSEKCHUA MO3UTUBHUM BIMMB Ha
opraHiam noanHn. BusiBNeHi aHTUMOKCUMAAHTHI BNACTMBOCTI KapoTMHOIAIB
cBigyaTb Npo IXHK0 yyacTb y 6araTboX BHYTPILLHBLOKIITUHHUX peakuisx. Cepen,
OCHOBHUX €e(EeKTiB MOXHa BUAINMUTU aHTUKaAHLEPOreHHy Aito, 3MeHLUEeHHS
YTBOPEHHA LIKIOANBOrO XosnectepuHy. JlIloTelH Ta 3eakCaHTUH - KITHYOBI
KapoTMHOIOM, WO 3axuLialTb OYi Big HeraTMBHOrO BMJSIMBY HaBKOSMULUHLOIO
cepegoBula Ta 3anobiraloTb BUHUMKHEHHIO CEPWO3HMX 3axXBOPHOBaHb O4YEMN.
[4]. 3 oeKinbKOX i30MepiB KAPOTUHY AN NOAMHU Mae HanbinbLle 3Ha4YeHHs -
KapOTWH, afke B OPraHiaMi BiH € HanakTUBHILLMM. loro 3HauyeHHs nonsrae B
TOMY, WO BiH € nonepegHMKom BiTamiHy A. TakoX, HaykoBO [OOBefeHi Noro
BNacTMBOCTI SIK aHTMOKCMOAHTa, WO Ha PiBHI  KIITUHHUX MeMbpaH
HenTpanisye Aito BiNbHUX pagukanis, AKi yTBOPIOKTLCS Y OpraHi3ami Ta MOXYyTb
NPU3BECTM [0 BWHUKHEHHSA 3M0SKiCHUX NyxnuH. BitamiH A 3abesneuvye
HOpMarnbHUA PI3IONONYHMIA CTaH LWKIPpWU, TaKOX BIiH CTUMYMIOE YTBOPEHHS
cnuay enitenianbHUMK KNiTMHaMmn  [3].

B ymoBax BilHW MOpKBa LIMPOKO BUKOPUCTOBYETHCA Y BUPOOHULTBI
NPOAYKTIB XapyyBaHHA ONs  BiMCbKOBUX. ToMy, Halbyrno nonynsipHOCTI
cybniMmyBaHHS1 OBOYIB Ta BUroToBeHHs nactunu. Lli npouecn cnpsimoBaHi Ha
30epexXeHHs KOPMCHOro BMICTY XapyoBWX MNpoAyKTiB. TOMy, OOCRHIOKEHHS
BMICTY KapOTUHOIAIB Y KOpeHennogax MOpPKBWU Pi3HMX COPTIB Micnsa Tpusamnoro
30epiraHHsa € akTyanbHOK NPobIeMoo CbOro4eHHS.
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Ons  pocnigpkeHHa 6yno BUKOPUCTAHO 3 COPTM  MOPKBWU  MOCIBHOI:
HaHTcbka, KapoTenb Ta BitamiHHa-6, ki BUpOLLYOTbCA B YepHiriBCbKin
obnacti.

BMicT kapoTuHOIAIB y KOpeHennogax MOPKBM BMBYanIM Yy HaB4yarbHO-
HayKoBin nabopaTopii 3 GiOXiMiYHMX Ta MeOMKO-BaneosnoriyHMX AOChiaKEeHb
HixknHcbKoro aep»kaBHoro yHisepcuteTy iMmeHi Mukonu Forons. Bumipu BmicTy
KapoTMHOIAIB NpoBOAMNUCA Micns 5-TU Mica4HOro 36epiraHHs KOpeHennoais
MOPKBMW. Bu3Ha4yeHHs BMICTY KapoTuHoIaiB 3dincHIoBaNnu
cnekTpooToMeTpuyHMM  MetogomMm. [Ons  BUAOINEHHS  MirMeHTIB 3
KOpeHensnodisB MOPKBM BUKOPUCTOBYBanu eTaHoJI. [Ons  pospaxyHky
KOHLEeHTpaUil KapoTUHOILIB Yy BUTSXKUI BM3HA4Yanu T1i OMNTUYHY TYCTUHY
cnekTpodoTomMeTpudHo (cnektpodotomeTp CP-46) 3a aosxmHu xBuni 450
HM. Po3unHoM nopiBHAHHSA 6yB 96 % eTaHon [6].

3a pesynbTaTamMu LOCMIAIB KapOTMHOIOM HadABHI Yy KOpeHennogax YcCix
TPpbOX copTiB. Hambinbwmnn BMICT KapOTUHOIAIB BUABMEHO Y KopeHennogax
MOPKBM copTy BiTamiHHa-6, a HanMMmeHWMn — Yy KopeHennogdax CcopTy
HaHTCbKa.

Tabnuus 1
BmicT kapoTuHOIAIB Y KOpeHennoaax MOPKBU NOCIBHOI Pi3HUX
copTiB nicnsa 5-tm micssyHoro 36epiraHHsA

CopT MopKBM BiTamiHHa-6 HaHTCcbKa KapoTtenb
Bwmict kapoTuHoiais, 0,7467+ 0,16+ 0,3733+
MMO-b/r CUPOI Macu 0,4649 0,0924 0,1923

MopkBa copTy BitamiHHa-6 HanexuTtb 40 cepeaHbOCTUMIMX COPTiB, WO
Ma€ BUCOKMI BMICT KapOTUHOIAIB Nicnsa TpuBanoro 36epiraHHs.

Kpim TOro, BaxnumBe 3HAYEHHs1 Mae 306epexeHHa Typropy KIiTUH
KopeHensnogiB B npoueci 30epiraHHs. KopeHennogu MOPKBU COpPTY
BitamiHHa-6 Hanbinblwe BTpayalTb BOMOrM MNpoTArom 30epiraHHSA, ane He
BpaxatTbCsl xBopobamn i He cxunbHi go rHUTTA. KopeHennogu copty
KapoTenb 3aBAsku Havkpawum nokasHMKam yTpUMaHHA BOJSIOMM B KITITUHAX
BiNbLU CXWNbHI 40 YTBOPEHHS THUI.

OmxKe, KapOTUHOIAM MICTATBCA Yy KOPEHennogax MOPKBM  COpPTIB
BitamiHHa-6, KapoTtenb Ta HaHTcbka nicna TpuBanoro 36epiraHHs.
CnocTepiraetbCa COpTOBa 3aeXHiCTb BMICTY KapOTMHOIAIB Y KopeHennoaax
MOpPKBM nociBHoI. KopeHennoan mopksun copTy BitamiHHa-6 nicna Tpueanoro
30epiraHHa MalTb BUCOKUM BMICT KapOTMHOIAIB, WO A03BOMSAE iX LIMPOKO
BUKOPUCTOBYBATW Y Xap4oBil NPOMMUCIIOBOCTI NiCrsi TpMBanoro 3bepiraHHA.
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YK 612.1
IBaHuybka FKO.A., Mangan [.

MeTtoa TpoMOGoLUTapPHMX ricTorpam B aHani3i KpoBi ocid, AKi
nepexsopinu Ha Covid-19

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu [fozons, YKpaiHa

The article describes the reasons for studying platelet histograms as an
additional source of information for studying blood test results for patients with
Covid-19. On the basis of materials from the archive of the municipal enterprise
"Olexandriv Clinical Hospital of the City of Kyiv", the indicators obtained when using
the automatic hematological analyzer VS-6000 MINDRAY were analyzed: the
average volume of MPV platelets; PDV platelet anisocytosis index; PCT thrombocrit
value; the level of absolute content of platelets PLT.

Keywords: platelet histograms; Covid-19; hematological analyzer; VS-6000
MINDRAY.

Bectyn. CTpiMKe nMOLWMPEHHS T[OCTPOro pecrnipaToOpHOro CUHOPOMY
(SARS), skun cnpuymHeHun KopoHasipycom Tuny 2 (SARS-CoV-2),
0OyMOBMB aKTyamnbHICTb MNUTaAHHS BMBYEHHSA nNaToOreHesa Ta [iarHOCTUKK
Covid-19 ana 3anobiraHHa 11 NOWMPEHHA Ta 3MEHLIEHHSI WMOBIPHOCTI
MOBTOPHOrO 3axBOPKOBaHHA HacerneHHs. Ceped OCHOBHMX YCKNaAHEHb, SKi
CNpUYnHSAE KopoHaBipycHa iHdekuia Covid-19 He nuwe BipycHa NHEBMOHIS, a
N naTtonorii cepueBO-CYAUMHHOI CUCTEMW. TOMY 3pOCTa€ pPoOJSib BUBYEHHS
BGioXiMiYHMX MNOKAa3HWUKIB CTaHy KPOBI NIOAWHW SK MapkepiB HasABHOCTI B
OpraHiami KOpoOHaBipyCHOI iHJ)eKUil Ta BignoBigHUX MeToniB IX aHanidy, sKi
A03BONAITbL CNPOrHO3yBaTn ANHAMIKY 3axXBOpPKOBaHHSA. 3rigHO gocnimxeHb [1]
peTenbHe crnoctepexeHHs 3a xsBopumu Ha COVID-19 nokasano, wo y
BaraTboXx i3 HUX CnOCTepiranucsa MopyLleHHA B pesyfbTaTax nabopaTtopHux
AOCniIKeHb CUCTEMU 3ropTaHHA KpoBi, $Ki HaragylTb iHWI CUCTEMHI
Koarynonarii, Hanpuknag AuceMiHoOBaHe BHYTPILWHbOCYAMHHE 3ropTaHHs abo
TPOMBOTUYHI TpombouuToneHidHi mikpoaHrionaTii (TMA). Ona nauieHTiB i3
TsokkMM nepebirom COVID-19 xapakTtepHa CXuIbHICTb 40 TPOMBOeMOBONiIYHMX
yCKNagHEHb Yy BEHO3HIN Ta apTepianbHin cuctemax, 30Kkpema TPOMOOTUYHI
yCKIagHeHHs B nereHeBomy kpoBoobiry. TMA — ue rpyna cTaHiB, Npu sikux
epUTPOLNTN PYMNHYHOTLCS TpOMBaMmn B APiGHNX KPOBOHOCHUX CyaMHaX, Takux
K Kaninapu Ta aptepionn. TMA BWHMKae BHACNiAOK HEKOHTPOSIbOBAHOroO
YTBOPEHHA TPOMOIB y ApPIGHMX KPOBOHOCHUX cyauHax. Y mexax obpaHoro
HaMn  OOCNIDKEHHA  cepes  YMOB, SKi MOXyTb  Mpu3BecTM A0
HEKOHTPOSIbOBAHOro yTBOpeHHA TpombiB i TMA, — iHdeKLUil, NeBHi TUNKU NiKiB.
BignoBigHO noctae akTyanbHUM MUTaHHA LWOL4O0 MOXNUBOCTI iCHyBaHHA TMA
y Bunagky 3axsoptoBaHb Ha COVID-19 cepeiHbOro CTyneHst TSXXKOCTI.

OG’ekth Ta wM™Metoaum pocnigxeHHA. OO6G'€KTOM [JOCHIOKEHHS €
napameTpu KpoBi ocCi6, wo nepexsopinn Ha Covid-19, cepen akux: cepegHin
o6’em TpombouutieB MPV; nokasHuK aHisoumToly TpomMbouuTis PDV;
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3Ha4yeHHa Tpombokputy PCT; piBeHb abcontoTHoro BMicty TpomboumnTis PLT.
[na BMBYEHHSA BkasaHMX napameTpis 6yno obpaHo meton TpomMbouuTapHUX
rictorpam, ogepXaHux Ha OCHOBI BUKOPUCTaHHS aBTOMaTMYHOroO aHarnisaTopa
BC-6000 MINDRAY, ona akux no oci abcunuc oanHMUSAMU BUMIPIOBAHHS €
BiacTaHb abo gosxuHa (y don), No oci opanHaT — 3Ha4YEHHA YacToTh, TOBTO
KiNIbKOCTI KNITUH KpoBi (Y%) BignoBigHO 4O 1X pO3MipiB.

TpombounTn  MigpaxoByKOTbCS  €MeKTpoiMnegaHCHUM  MeTogoM B
aneptypi eputpouutie. Ona aHanidy pesynbTaTiB BaXMBUMWU € KiNbKICTb
TpombouuTie i TpombouuTapHi iHaekcu. 3pocTtaHHA nokasHuka MPV moxe
MaTn pisionoriyHe 3HayYeHHs (3a paxyHOK KOMMEHCATOPHOI CTUMynsauil
BMKMAY 3 KiCTKOBOMO MO3Ky TpPOMOOUMTapHUX enemeHTiB) Micns KpoBoTeui,
XipypriYHOro BTpy4YaHHs, IikyBaHHA aHewmil. Y Hopmi MPV ctaHoButb 7 — 10
dn. 3HadeHHa PDV Bignosigae wWvpwuHi posnoainy TpoMméouunTiB 3a 06’eMomM,
BUMIpOETECA Yy BiagcoTkax (y Hopmi 1 — 20%) Ta KinbkicHO Bigobpaxae
reTeporeHHICTb Nonynauil UMX KNiTUH 3a po3Mipamun. 3CyB ricTorpamu Bnpaso
Bigobpaxkae HadABHICTb Y KPOBi MepeBaxHO Monoaux opm TpombouuTis,
3CyB rictorpaMmuy BRiBO — HasIBHICTb Y KpPOBi cTapux ¢opm TpomMbouuTis.
3HayeHHs Tpombokputy PCT y Hopmi ctaHoButb 0,15 - 0,40% Ta €
napameTpomM, Lo Bigobpaxae 4yacTky obcary KpoBi, WO 3anmaloTb
TpombounTn. [1o3BONSA€E OLHUTM POBOTY CUCTEMM 3rOPTaHHS KPOBI Ta OLHUTYU
PU3NK PO3BUTKY TPOMOOEMOONIYHUX YyCKnaaHeHb. PiBeHb abcontoTHOro
BMicTy TpombouuTie PLT y Hopmi cTtaHoBUTL (150-400) 10°/ ma® . TligBULLIEHHS
piBHA  TpombouuTtiB  (TpomMOouMTO3) MOXe OyTm 9K  CaMOCTIHUM
3axXBOPIOBAHHAM, TaK i CUMNTOMOM CYMNyTHIX 3axBOplOBaHb. TpomMOOUNTO3 €
nepeaymMoBOK  BUMHUKHEHHSA TpomMb6o3y. Hu3bkuin piBeHb TpomobouuTis
(TPOMOOLMTOMNEHIST) MOXE CBIAYUTU NPO MOBiINbHE BUMPOBNEHHS TpomoouuTis
abo npo IxX wWBMAOKe pyrHyBaHHA. bBriokyBaHHA CuHTe3y TpombouuTie
BinOyBaeTbCca nig 4ac BipyCHUX iHGEKUin. MPUYNHO 3MEHLUEHHS PiBHS
TpoMBoUMTIB  MOXYTb OyTM 3axBOplOBaHHA IHGEKLINHOMO  XapakTepy.
BuaHayeHHs piBHS TpombouuTiB BUABNAKOTL Yy 3aranbHOMY aHarsnisi Kposi
(BAK) npu HasiBHOCTI 6yab-AKuX 3anasibHUX MNpoLecis, Npu MOPYLUEHHAX
pobOTK IMYHHOI Ta cepueBO-CyaUHHOI CUCTEMM.

3a pesynbtatamu pgocnigkeHo [2] BcTaHosreHo, wo npu Covid-19
30iNbLYETHCA PU3MK MIKPOLIMPKYSIATOPHMUX TPOMOO3IB: y NaUiEHTIB HA noyaTky
3axBOplOBaHHA 36inbLIYETbCS piBeHb (PIOPMHOreHy npu MiHiManbHIA 3MiHi
NPOTPOMBIHOBOrO Yacy Ta He3HaYHOMY 3HWXKEHHI KiNbKOCTI TpombouunTiB (Big,
100-10°/2 po 150-10°/z); KinNbKiCTb TpPOMOOUWTIB € OOHMM i3 Mapkepis
koarynsuii Kposi, TOOTO OAHIEl i3 NaHOK remocTtasy, WO € CKnagHuM
noeTanHUM nNpoLecoM YTBOpPeHHS Binka gibpuHy B KpOBI, O NpU3BOANTb [0
dopmyBaHHS Tpomba.

PesynbTaty Ta 00OroBopeHHA. BignosigHo [0  pesynbTartis
NpOBeOEeHOro  AOCHIMKEHHS, OdepXaHUX Ha OCHOBIi  BUKOPUCTaHHS
aBToMaTM4YHOro rematonoridyHoro aHanizatopa BC-6000 MINDRAY, ansa 42
pecrnoHAeHTiB Byno BM3Ha4yeHO cepefHE 3Ha4vyeHHA abCosIlOTHOro BMICTY
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Tpombouutiea PLT, wo craHoButb 278,7910° / n (p < 0,05). 3rigHo 3
pocnimkeHHamun [3], piBeHb PLT € ogHum i3 BaxknumBux GiomapkepiB Ans
OUiHKM NporHo3dy nepebiry iHdekuinHoro npouecy COVID-19, ockinbkn 3miHu
B 3AK MOXyTb MaTuh MNPOrHOCTUYHY UIHHICTb i BMSIMHYTM Ha AiarHOCTUYHY
TaKTUKY Ha OCHOBI MOHITOPUHIY OLEPXKaHNX Pe3ynbTaTiB.

3asHauyumo, LWo TpombouuTapHa rictorpama € 0oAaTKOBUM [IKEPesiom
ofepXXaHHS iHdopmMaLil LWoao CTaHy KPOBI MIOLAMHK MiCNA BNSIMBY Ha OpraHiam
KOopoHaBipycHOI iHekuil Covid-19, Tomy 1 aHani3a Mae BaXnnBe 3HaAYEHHs Ta
noTpebye BpaxyBaHHA psigy ocobnMBocTen ANt 3MEHLUEHHS MOXMBOK Yy
dopMyntoBaHHi  BUCHOBKIB.  TpombouuTapHa rictorpama Mae  Taki
ANCKpUMIHaTOpW:

- HWXKHIN guckpumiHaTop (Lower Discriminator a6o LD) Ta nos'sisaHuin 3
HUM FHYYKUA OUCKpUMiHaTop (Big 2 o 6 dn);

- BepxHin guckpuminatop (Upper Discriminator abo UD) Ta nos's3aHunn 3
HUM THYYKM guckpumiHatop (Big 12 go 30 cn).

Y HOpMi TpombouuTapHa KpuBa Mae 3HaxoauTbest B obnacti mixk LD Ta
uD.

lMepwa ocobnusicme iHMepripemaduii 2icmozgpamM nonsrae B TOMy, LLO
TpomMbouuTapHi rictorpaMm MOXYTb BKasyBaTM Ha MNPUYUHU  BiOXUNEHHS
OfepXaHux pesynbTaTiB Big HOpMU. Tak, HasBHICTb MiKpOEpUTPOLMUTIB,
MakpoTpoMbouUTiB, arperauii TPOMOOUUTIB CNPUYKMHSE Te, WO ricTorpaMma He
3akiHYyeTbCs Ha 6asncHii niHil. IcHyBaHHA BUCOKOro (OOHOBOMO 3HAYEHHS
(3abpyaHeHHA peareHTiB), pparMeHTIB KMiTUH (epuTpoumnTie, TpomMbouuTis),
BMCOKOI KiNbKOCTi GakTepin y KpoBi € MPUYNHOIO TOro, Wo TpombouuTapHa
ricTorpama He NouYMHaeTbCs Ha GasucHin niHii. BignoeigHO A0 3aranbHMX
NOSIOXKEeHb WOAO0 aHanidy rictorpamMm, MOXIIMBOK MpuYnHOLO rictorpamun PLT,
sika Mokasye HeHopManbHUN BUCOKUW PiBEHb Y HWKHBOMY OMCKPUMIHATOPI,
Moxe 6yTu arperauis PLT. AHisounTo3 TpombouunTiB, arperauisa TpoméoumTis
NOSACHIOKOTb iICHYBaHHS AEKiNbKOX MNiKiB HA TpombouuTapHin rictorpami. byab-
ska TpombouuTapHa rictorpama Mae nik, Wo Bigobpaxae HanbinbLly
KiNbKiCTb TpOMOOLMTIB BiANOBIAHOrO 06’eMmy.

Lpyaa ocobnusicmb  iHMeprpemauii  2icmozgpaMm:  HeoOXigHICTb
ypaxyBaHHA MCEeBOONIABULLEHb Ta MNCEBAO3HMXEHb TPOMOBOLMTApPHOro
iHaekcy PDW. TlpuynHamm 1noro nceBaonigBuLLEHb MOXYTb  OyTu:
MIiKpOLMTO3, remMoni3oBaHi 3pa3ku KpoBi, HAABHICTb oparMeHTiB epUTPOLIUTIB i
nenkouuTis. MNMpnunHamm NCeBOO3HMWKEHb TPOMBOLMTAPHNX iHAEKCIB MOXYTb
BUCTYNaTu: arperauis abo arniTuHaudia TpombouuTie, TpombounTapHUN
"catenniam” (NnpununaHHa  TpoMbouuTiB OO0  NENKOUMUTIB), FiraHTCbKi
TpomboumnTtn, TPOMOOYTBOPEHHS, B3ATTH KpPOBI 3 renapuvHoOM,
rinepTpoMbounTos.

[Mpy NOPIBHAHHI oaepXXaHuX pesynbTaTiB i3 pedPepPeHTHUMN 3HAYEHHSAMMU
HeobOXigHO BpaxoByBaTW Taki TpombouuTapHi iHoekcn: PDW - wmpuHy
po3noginy TpombouuTiB (aHM30UMTO3 TpOMOOUMUTIB), TOOTO MNOKA3HUK iX
reteporeHHocTi; PDW-CV - nokasHuk posnoginy nonynsuii TpoméouunTiB 3a
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ob6’eMmom (koediuieHT Bapiauii), wo y HopMmi cknagae 15 — 20%; PDW-SD -
NOKa3HWK po3noainy nonynauii TpomoéoumnTie (CTaHAapTHE BiOXUMEHHS), WO Y
HopMmi cknagae 12 dn; P-LCR - koediuieHT Benukmnx TpombouutiB (15 -
35%); P-LCC - KinbKiCTb BESIMKUX TPOMOOUMUTIB.

3rigHo pgocnigpxkeHb [4], Oe ouiHoBanuca ocobnueocTi nobygosu Ta
aHanigy rictorpam nig 4Yac BWBYEHHA (QYHKUIOHYBAHHA MNEYiHKW, Ha
rictorpamax Ha piBHi 20% BM3HaA4YalTb LUMPUHY pPO3NOAINYy TpomoouuTis
(PDW). BignosigHo oo gocnigxeHb [5] P-LCR — ue BigcoTok TpombouuTis,
KU NepeBuULLlYE HOpMaribHe 3HayeHHs 06'eMy TpomMOOUMTIB y 3arasnbHin ix
KinbKoCTi  (BigcoToKk TpombouuTiea po3Mipom noHag 12 ). P-LCR
0BUMCNETHCA SK BiAHOLWEHHSA TPOMBOUNTIB A0 BEMUKUX KNITUH.

—_ —
. ; PDW :
100% ) =5 = o= = == p == === e
|}

20% |- = 04 R=m=m===—-

P-LC
12fL

Puc. 1. Memod epaghiyHO20 8U3HAYEHHS WUPUHU pOo3r1odiry mpombouumis
(PDW)

[MopiBHAHHA MeTody rpadiyHOro BM3HAYEHHS LUMPUHKM  po3noginy
TpombouuTie (PDW) i3 TpombouuTapHMMK ricTorpamamu, ogepxaHumm 3
BUKOPUCTaAHHSM aBToMaTu4Horo aHanizatopa BC-6000 MINDRAY, go3sonsie
CTBEPOXYBATU, LLO BIACYTHICTb CUMETPUYHOrO rpadivyHoro 3o00paXkeHHs B
iHTepBani Big 2 oo 12 d¢dn BKasye Ha 3Ha4yHi MOXMOKM BUMIPHOBAHHA ANS
ofdepxaHux peaynbTaTtiB TpombouuTapHoro iHaekcy PDW. BignosigHo,
acUMETPUYHICTbL rpadiika, sKMKA Bignosigae TpombouuTapHii Aiarpami,
YHEMOXITMBIIOE TOYHICTb 0BYMCNEHHS BiAHOLEHHS TPOMBOLMUTIB A0 BENUKUX
knitnH (P-LCR). Ha BaxnuBiCTb MOXMOKM BUMIpPIOBaHHS BKasaHO TaKoX Y
3aranbHUX MOJSIOXKEHHAX LWOoA0 aHanisy ricrorpam, 3rigHO SKUX 3 rictorpamu
PLT 3HayeHHa MPV i PDW obuuncniooTbCs 3a NNoLeto nig KpUBOHO.

3rigHo pocnigkeHb [6] ana  aHanizy TpombouuTapHol rictorpamm
BaXXNMBE 3HAYEHHHA MaloTb TaKi XapakTepucTuku: 1) arperosaHi TpoMOounTH
BigoOpaxatoTbca sk "3ybuacta" kKpmBa Ha rictorpami PLT; 2) HasBHICTb
nceBOOTPOMOOLMTONEHIT NpW iCHYBaHHI "3yB4yacTol" KpMBOI BU3HAYaETbLCH 3a
yMOBW, WO cepegHin ob’em TpombouutiB MPV, nokasHuK aHi3oumTosy
Tpombouutie  PDV, 3HadeHHsi Tpombokputy PCT, piBeHb abcontoTHOro
BMiCTy TpombouuTiB PLT y mexax pedpepeHTHUX 3HaYEHb.

Tpems ocobnusicmb iHMepnpemauii 2icmozgpam.; HagarTb MOXIUBICTb
OS99 MOYaTKOBOro BU3HAYEHHS PIBHA 3axXBOPHOBAHHA Ha OCHOBI OaHWX Mpo
KiNbKICTb TPOMOOUUTIB MOPIBHSHO i3 pedepeHTHUMU 3HAYEHHSMU. 3rigHo
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AocnigXeHb [7] 3MeHLeHHs KinbkocTi TpombouunTtisa (PLT) nopiBHAHO i3
pedepeHTHUMN 3HAYEHHSMU BKasye Ha BaXKy ()OpMy 3axBOPHOBaHHS Ha
Covid-19, ockinbkn TpomMmbouuToneHia Moxe OyTu pesynbTatoM TpPbOX
NepeBaXXHUX MeXaHi3MiB, BKIIOYAO4YM 3HWKEHHS BUPOOHMUTBA TpoMbouuTiB,
a TakoxX 306ifblleHHs pyMHyBaHHA Ta  30ifbLUEHHS  BUKOPUCTAHHSA
TpombouuTiB.

Yemeepma ocobnusicmb iHmMeprpemaduii aicmoepam: HeOobXiaHICTb
ypaxyBaHHA MCeBAONIABULLIEHb Ta MCEBOO3HWXKEHb CepedHboro ob’emy
Tpombouuntis MPV. Cepef npuynH nceBAoNiABULLEHHA HACTyMHi: TpuBane
30epiraHHa 3paska kpoBi (Ginble 2 roguH); reMonisoBaHi 3pasky KpoB.i
(3paskn KpoBi, AN SAKMX CMOCTEpIraeTbCA PYMHYBaHHA epuUTpouMTIB Ta
BMBINIbHEHHS X BMICTY B HaBKOMWLLHIO PiAWHY, Hanpuknag, B nnasmy Kposi);
HasiBHICTb  (pparMeHTiB  epuTpouuTtiB i  TpomMbouuTiB; MNPUCKOPEHHS
TpombounuTonoesa; nNPUMOM JiKapCbKMX MpenapaTiB, WO ChpusaoTb
KPOBOTBOPEHHIO; XipyprivyHi BTpyyYaHHs. Cepen NpuUYMH  NCEBAO3HUXKEHb
HaCTynHi: arperauia TpomMboumnTiB (IX CKNEetBaHHS, LLO CAPUYMHAE YTBOPEHHS
Tpomby) abo arnTvHauia TpoMbouuTiB  (CKMEBaHHA B TPYAKMW);
arniTUHaUiga epuTpoumnTiB; GOi3NYHI HABaHTaXXeHHS!; 3abpyaHEHHS nNpunaay Ta
peakTuBIB; erieKTpOMarHiTHi nepewikoan. ArniTUHaALIA epuTpouuTiB MOXe
NPU3BECTUN A0 3HMKEHHS NokasHukiB RBC, 36inbweHHs MCV.

BucHoBok. MeToa TpombounTapHux ricTorpam Bigirpae Taky ponb Ans
aHani3y nokasHukiB KpoBi ocCib, wo nepexsopinun Ha Covid-19:

- € e(MeKTMBHMM | NpOCTMM Y BMKOPUCTAHHI, NOTPIOHMM SK Ansa
NOYaTKOBOro TEeCTy MpW OUiHUi NauieHTiB, TakK i A58 MOHITOPUHIY
NporpecyBaHHsA 3aXBOPHOBAHHS;

— [03BOSISE Bi3yanisyBaTu ofepXaHi pesynbTatv y BUMMA4i KPUBUX
po3noAiny Ta HagasaTu BigMNOBIAHY iHGOpMaUi AN 1X NiATBEPAKEHHS
abo npusHadYeHHs1 NOBTOPHMX aHani3iB KpoBi A1 3MEHLLUEHHST MOXMBOK
BUMIPHOBAHHSA, WO CNPUYMHAIOTL HEKOPEKTHE TIyMadeHHs;

- Ana 36inbleHHs OOCTOBIPHOCTI (POpPMYrtOBaHHA BUCHOBKIB NOTpedye
CUCTEMHOro nigxoAdy: MNOEAHaHHA i3 aHanisaoMm Koaryrorpamu, ska
MiCTUTb iHdOpMaLito Npo piBeHb (hibpMHOreHy, NPoTPOMBIHOBOroO Yacy,
NPOTPOMOBIHOBOrO iIHAEKCY TOLLO;

- nepenbavae BpaxyBaHHA Takux  ocobnmBocTen  iHTepnpeTtauii
ricTorpam: HasdBHICTb MNPUYUH BIOXUITEHHA OAepXaHuX pesynbTaTiB Big
HOpPMK;  ypaxyBaHHA  rceBOoONiABULLIEHb  Ta  MCEeBOO3HWXEHb
TpomboumutapHoro iHoekcy PDW Ta cepegHboro o6’emy TpomboumTis
MPV, MOXNMBOro iCHyBaHHA MNCEBAOTPOMOOLUUTONEHII; Mno4YaTKoBe
BU3HAYEHHS pPIBHS 3axBOPHOBAHHA Ha OCHOBI AaHWX MpPO KifbKICTb
TPOMBOUUTIB NOPIBHSHO i3 pedepPeEHTHUMN 3HAYEHHSAMMW.
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Anelasticity, elasticity, deformations in SiO2, concretes,
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HocniopkeHo HenpyXHiCTb, NpYXHicTb, Aedopmauii B SiO2, 6GeToHax,
pagiauinHO-CTPYKTYPHMUX (DYHKLiOHAnNi3oBaHMX HaHOKOMMNO3uTax ©OaraTtowapoBux
Byrneuesux HaHotpybok (BBHT) ta noniamigy (NH(CH2)sCO)n, nonisiHinxnopuay
(C2H3Cl)n, nonietuneHy ((C2Ha)n. Bnnue BBHT Ha dopmMyBaHHSA nonieHOBUX
CTPYKTYP, Ha CNPSXKEHHS MaKpOMOSeKkyn noB’a3aH 3 gerpagauietdo MakpoMosiekyn i
3apOKEHHSIM KIHLEBUX MakpopaaukasiB Ta CTBOPEHHAM MPOCTOPOBOI CiTKA MNpw
MiXKMONEKYNAPHUX 3LLMBKAX.

Keywords: deformation, anelasticity, nanocomposite, carbon nanotubes.

Results and discussion
The measured velocity error was equal to AV/V = 0,5+1,5% [1,2].

lllustrations of the window for processing data of quasilongitudinal elastic
waves velocity measuring V|| = 2585 * 10 m/sec in concrete ZSh-14p; V| =
3243 + 10 m/sec in concrete ZSh-35 by pulse-phase US method at frequency
f| = 1 MHz are represented in Fig. 1, Fig. 2.
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Fig. 1 - lllustration of the window for processing data of quasilongitudinal
elastic waves velocity measuring V| = 2585 m/sec in concrete ZSh-14p by pulse-
phase US method at frequency f| #1 MHz. Logarithmic decrement of US

attenuation & = In (A:—:) =In (E) ~1,31+0,1
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Fig. 2 - lllustration of the window for processing data of quasilongitudinal
elastic waves velocity measuring V| = 3243 m/sec in concrete ZSh-35 by pulse-
phase US method at frequency f| ~1 MHz. Logarithmic decrement of US

attenuation ® = In (A:—:) =In (37:) ~1,2+0,1
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For any point of a quasihomoieneous medium Hooke's law is valid [1]:

0;;\X :Cijkl(x X/, (1)

where 0; (X) &y (i) - tensors of strains and deformations at point X; Cy (X)

- tensor of elastic constants at this point. The differential coefficient of elastic
anisotropy Aq is calculated by the formula [2]:

. (Az)c _(Amz)c
A, _\/ (Amz) xlOO%, (2)
where (Az)c = <A11>2 + <A22>2 + <A33>2 + 2(<A12>2 + <A13>2 t <A23>2)
(Azm)c:<Am11> +<Am22> +<Am33> +2(<Am12> +<Am13> +<Am23> )"
C i N
where* * , p" - density, 1. - wave normal. The stereoprojection of

P

differential coefficient of elastic anisotropy A4 of SiO2 (isolines - in %) is
presented in Fig. 3.
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Fig. 3. The stereoprojection of differential coefficient of elastic anisotropy Ag
of SiOz (isolines - in %)

The stereoprojection of polarization angle - deviation of the vector of
elastic displacements U from the direction of wave normal 1 ¢, = (U,n) SiO2
(isolines - in degrees) is represented in Fig. 4.

111



EkonoriyHi npobnemn HaBKOMULIHLOIO cepeaoBuLLa i pauioHarnbHe
NPUPOOOKOPUCTYBaHHS

a
(e}

- T T
-1 -0.8 -0.6

Fig. 4. The stereoprojection of polarization angle - deviation of the_}vector of
elastic displacements U from the direction of the wave normal n ¢, = (U,n) Sio;
(isolines - in degrees)

The phenomenon of change in dynamic elastic modulus E= PVﬂ?,
dynamic shear modulus E = pV?, microhardness H under the influence of
electronic e radiation is due to the appearance of primary radiation defects
(RD) - vacancies V, internodal atoms J. As the result of interdefect
interactions primary RD form secondary RD.

Conclusions

1. The presence of the strong interaction for nanocomposites between
polymers and multiwalled carbon nanotubes was confirmed by mechanical
studies.

2. The value of internal friction background Q7%, after mechanical
treatments, temperature describes the changes of the elastic stress o; fields
in concrete, SiO2, nanocomposite.
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DocnipxeHHA epeKTUBHOCTI BUKOPUCTAaHHAA HAHOKOMMNO3UTHOIO
npenaparty Ha OCHOBI noniranakTypoHarty cpibna ansa npanmiHry
HaCiHHSA Ta NMIUCTOBUX NiAXXNBMNEHb NLWEeHWULi

IHcmumym 6ioopaaHiyHoi ximii ma Hagpmoximii im. B.I1. Kyxaps HAH
YkpaiHu

New metallic complex of silver polygalacturonat for pre-sowing treatment of
winter wheat seeds and foliar treatments was created. According to the results of
laboratory and vegetation experiments, the growth-stimulating activity of silver
polygalacturonat, which were used for pre-sowing processing of Kubus variety
winter soft wheat seeds, was determined. It was determined that using a solution of
silver polygalacturonate (0.01%) had a growth-stimulating and stress-protective
effect on wheat plants.

Keywords: Winter wheat, silver polygalacturonat, pre-sowing processing,
growth-stimulating and stress-protective effect

3a OCTaHHi POKM Ha OCHOBI HaMHOBITHILLMX HAYKOBUX OOCArHEHb B XiMil
Ta HaHobioTexHonorii 6ynu CTBOPEHi NPUMHUMMNOBO HOBI BUCOKOEMEKTUBHI
npenapaTtn nonipyHKUioHanbHOI Ail, SKi CAPOMOXHIi ICTOTHO MigBuLLYyBaTU
BpOXaW  CiNlbCbKOroCnoAapCbknx  KysnbTyp.  3aCTOCYyBaHHS  CyYacCHUX
npenapariB pPiCTCTUMYIIOKYOI Ta CTPEC-MPOTEKTOPHOI Aii CbOrogHi € OAHUM 3
HambinbWw  BMCOKOpPEHTabenbHUX  3axoAdiB  NIABULLEHHS  BPOXXaMHOCTI
KynbTyp[1, 2].

CTtBOpEHO HOBUW nigxig o CUHTE3Y HaHOPO3MIPHUX
B6araTtoyHKUiOHaNbHNUX MeTanoBMICHUX MatepianiB Ans POCIUHHULTBA |
dapmMaueBTUYHOI MPOMMUCIIOBOCTI Ha OCHOBI cTabini3yo4ol noniMepHol
(nonicaxapmugHoli)  MaTtpuui. A CBOepigHiCTb  ByaoBM  NEKTUHOBUX
nonicaxapuais, YyHikanbHi  GionoriyHi  yHKUiT Ta WWPOKNUA  CrekTp
disionoriyHoi  akTMBHOCTI  npuBabnioe  yesary  gocnigHukis — [3-5].
B 6ioHaHoTexHoOMOriI NepcnekTMBHUMKU € TidpuaHi HAHOKOMMO3UTKM MeTarn-
noniMep 3aBAsikM CBOIN 34aTHOCTI 3abe3nevyBaTt CUHEPreTUYHi BNacTUBOCTI
noniMepHnx marepianis i3 BNacTUBOCTAMW HEOpPraHiyHUX marepianis.
[Monimepn € BIOMIHHMMK MaTepianamMmu-rocnogapsMmm ansg HaHOYaCTMHOK
MeTany Ta HaniBrnpoBiAHMKA, a TaKoX MaloTb Pi3HI BUHATKOBI ONTUYHI Ta
€NeKTPUYHI BNacTMBOCTI Y TOM Xe 4ac MeTarnesi HaHO4YacCTKM 3 BUCOKUM
cniBBiAHOLLEHHSM NOBEpPXHi 40 06'eMy pagukasribHO BNIIMBaKOTb Ha MOMiMepHY
MaTpuLo, WO NPMBOOUTL A0 AEAKUX YHIKaNbHUX BriacTuBocTen [6, 7].

Cepepf pi3HMX HAHOYACTMHOK HEOpraHiYHMX MeTaniB Ha ocobnuBy yBary
3acCryroByoTb HAHOYACTUHKKM cpibfia 3 Pi3HUX MNPUYNH: CPIBNo € ePEKTUBHUM
aHTUMIKPOOHMUM  areHTOM |  Mae HWU3bKYy TOKCUMYHICTb. Y  HeBenunKux
KOHLEHTpauiax cpibno 6eaneyHe onga KnNiTUH NoguHW, ane cMepTenbHO Ans
baktepin Ta BipyciB. 3MEHLUEHHS pPO3Mipy YacTUHOK MaTepianis -—
ePeKTUBHUN Ta HaIMHUW iHCTPYMEHT MOKpaLLeHHs 1X 6ioCyMICHOCTI, sikoro

113



EkonoriyHi npobnemn HaBKOMULIHLOIO cepeaoBuLLa i pauioHarnbHe
NPUPOOOKOPUCTYBAHHS
MOXHa OOCArTM 3a AOMOoMOrok HaHoTexHosoriv [8, 9]. 3'aBunaca Benuka
KifbKICTb NOBIAOMMEHb NMPO BUPOBHMUTBO HAHOKOMMO3UTIB HA OCHOBI cpibna.
Bigomo, wwo cpibno nepesepluye iHWi MeTann y 6aratbox obnacTtax i mae
BUHSTKOBO XOPOLUI ONTUYHI BN1ACTMBOCTI, BONoAi€ KaTaniTUYHOK aKTUBHICTIO,
NOCUMEHNM Ha NOBEPXHi KOMBIHALiMHMM po3citoBaHHAM cBiTna. [10-13]

AHaniz nitepaTypHUX [OXepen CBigYNTb, WO HaHOYaCTUHKK cpibna
BiZlirpaloTb BaXKnuBY porib y MiABULLEHHI CXOXOCTI HaciHHA [14, 15] Ta pocTty
pocnuH [16, 17], nigBuWyOTb €QEKTUBHICTL (POTOCUHTE3Y Ta BMICT
xriopodiny [18], a Takox CnpustoTb ePEKTUBHOMY BUKOPUCTaHHIO Boam [19].
[MepenbavaeTbCcs, WO HaAHOYACTUHKM cpibna MoaudIiKyloTb CTPYKTYPHI
KOMMNOHEHTU KNITUHHUX MeMOpaH, MakpOMOMEKysl, BMAMBalOTb Ha KIiTUHHI
CUCTEMW NOAINY Ta 3aXMUCTY, a TaKOX BNNMBaKOTb Ha oi3ionoriyHi Ta GioxiMiyHi
npouecu B pocrnunHax [20].

OcTaHHIM 4YacoMm 3'ABUIOCb Ha PUHKY YMMano gieBux npenapartiB, Ans
POCIMHHULTBA OO CKragy sKkux BXxoauTb cpibno. Hanpuknag, y npenapari
3epebpa Arpo [ilo4o pPevoBUMHOK € KonoigHe cpibno. AKTUBHMMM
pedoBuMHamu npenapaty “"3epebpa Arpo + [ymat" € konoigHe cpibno i
rymiHOBI Kucnotu. CTBOpeHO psag edeKkTUBHUX CcpibnoBMiCHUX npenaparis
MeTogamMu 3eneHol xiMmil. B ocHOBI ail umMx npenapartiB nexuTb crneyudika
BNacCTUBOCTI cpibna ctumynioBat BionorivyHi npouecn pocnuH, NocusoBaTu
eHepreTMyHMn oObMiH B TKaHMHAaxX, 3aBOsKM YOMY POCIUHM  LUBUOKO
BiAHOBSIIOIOTL CBOI 3axUCHI oyHKUil. Lle nigBuuiye eHeprito NpopoCTaHHSA i
CXOXICTb HaCiIHHA; aKTMBI3yE pPO3BUTOK TMOTYXHOI KOPEHEBOI CUCTEMU;
3MILHIOE IMYHHY CUCTEMY POCIIVH; COpuUsie 3poCcTaHH Oiomacu; dopmye
CTINKICTb 40 rpmbkiB i BakTepin; 3HIMae CTpec y POCNUH Yepes pidHi dhakTopu
(HaBaHTaXeHHs necTyumgamu, 3amMOpoO3KM, Mocyxa Touwo); 3abesneuvye
30iNbLUEHHA BPOXAMHOCTI, MOKpAaLLye SKiCTb npoAaykuiil [21].

[ns npoBedeHHs1 nabopaTopHMX Ta BereTauinHMX OOcnigXeHb Hamu
Byno cuvHTE30BaHO MeTaneBUin KOMMIIEKC MOMiranakTypoHOBOI KUCNOTKU i3
cpionom (MNr-Ag) — AN nAUCTOBMX NIAXKUBMEHb MWEHMUi 03MMOl Ta
nepeanociBHOI 06POOKM HACIHHS.

Hwx4ye HaBeneHo 3aranbHy CTPYKTYPHY OOpMYny KOMMIEKCHOI CNOMYKN:
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CTyniHb 3amiweHHa Na Ha meTanun ctaHoBUTb Big 23,45 % 0o 26,45 %.
MeTanokoMniiekcn NeKTUHIB — Le BOAOPO34YUHHI Bi-, a TakoxX nonimeTtaniyHi
CMOJSTYKN Ha OCHOBI MoJSliranakTypoOHOBOI KANCNOTU. MeTanokoMnsiekcn Takoro
TMNY ManoOTOKCUYHI i MOXYTb 3aCTOCOBYBATUCS SK Y TBEPAOMY CTaHi, TaK i y
BUrNSAI PO34MHIB.

Came TOMy MeTa pobOTM nondrana y CTBOPEHHI HAHOKOMMO3UTHOMO
npenapaTy Ha OCHOBI noniranakTypoHaTy i cpibna, BM3Ha4yeHHi AgianasoHy
OIl0YMX  KOHUEHTpauin y npoueci MpopoLlyBaHHS HACIHHA nWweHuui Ta
BUBYEHHI MOro PIiCTCTUMYJTHOKOYOT | CTPECNPOTEKTOPHOI aKTUBHOCTI B YMOBax
BereTauinHmnx gocnigis.

BusHaveHHsa ©GionoriyHol akTmBHOCTI cTBopeHoro ([MM-Ag) nposoavnu B
MoAdenbHnX nabopaToOpHUX Ta BereTauinHMX Aocnigax ans nepeanociBHOI
06pobkn HaciHHa (MNMOH) nweHuui o3umoi copty Kybyc Ta nucrtoBux
nigkneneHb. CXOXICTb HaCIiHHA Ta €Heprilo NPoOpOCTaHHSA BU3Ha4Yanu 3a
ACTY 4138-2002.

PesynbTatm nabopaTopHoro Agocnigy 3 BW3HAYEHHS edeKTUBHOI
KOHUeHTpauil pobounx posumHie M-Ag ana NMOH nweHuyi o3Mmol copTty
Kybyc (Tabn. 1) ceBiguatb, Wo obpobka HaciHHA 1-Ag Maimke He BninMHyna
Ha €eHeprito NPOPOCTAaHHA HacCiHHA | cknagana Ha pisHi 86-88 %, a
nabopaTopHa CXOXiCTb NepeBuLLyBana KOHTPosb Ha 5-8 %. Cnig goaatw, Wwo
ek3oreHHe 3actocyBaHHs [1[-Ag cnpuano  iHTeHcudikauil  npouecy
HaKOMUYEHHA CyXOl PevyOBUHU B OCHigHUX pocrnvHax. BigmiveHa TeHaeHUis
Ao 36inbweHHa Barn pocnvH Ha 14-20 % y noOpiBHSIHHI 3 KOHTpOnem
(3,40-3,58 r npotn 2,98 r Ha koHTposi). MMO3NTMBHMI BNSIMB TaKoro 3axody
ocobnueo cnpusB 36iNbLUEHHID MNOKA3HUKIB Macu Ha3eMHOl 4YacTUHMU
aocnigHux pocnuH. TobTo BiabyBanocb NOCUNeEHHS BIOCMHTETUYHMX NPOLIECIB
B nucTtkax. Lle nosHaumnocs Ha nigBUWEHHI Macu Hag3eMHOI YaCTUHW Ha
17-25 %. AHania oTpumaHux pesynbTaTiB gae nigcraBy BBaxaTW, LWO
KOHUeEeHTpauia poboyoro posudnHy NIM-Ag ona obpobkm HacCiHHS HEe NOBUHHA
nepesuwyBaTtn 0,02 %.

Pesynbtatn BusHadeHHs BrnvBy [1-Ag Ha MOpQONorivyHi MOKa3HUKK
14-po6oBKX pocnnH HaBegeHo y Tabn. 2.

[MepenonociBHa o06pobka HaciHHA nweHuyi osumol [M-Ag cnpusana
HEe3Ha4YHOMY NiABULLIEHHIO BIOMETPUYHUX MoKasHuKiB 14-0060BUX MApOCTKIB
nweHuui copty Kybyc. B gocnigi cnoctepiranu 36inbleHHA BUCOTU POCHAVH
npun BukopucTtanHi Ml cpidna 0,01 % po 22,5 cm, a Ha KOHTPOMi — OOBXWHA
Ha3eMHoI YacTuHn cknagana 20,8 cm. [JoBXuHa rofloBHOMO KOPEHS B LIbOMY
BapiaHTi TeX nepeBaxana iHWi i ctaHoBuna 20,2 cm. Kpim Toro, obpobka
HaciHHA [1-Ag (0,01%) BnnMHyna Ha 30ifbLUEHHS KiNbKOCTI Bi4HMX KOPIHLIB
Ao 30 wrt. npotn koHTpomno — 25 wrt. B3arani, uen BapiaHT nepennociBHOI
00pobkn HaciHHa noniranaktypoHatom cpiéna (0,01 %) 3a iHTerpanbHolO
OLIHKOIO MOXXHa BBaXkaTu CaMuMM ONTUMarbHUM.
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Tabnuuga 1
Bnnue nepepnociBHoi 06po6ku MNIM-Ag HaciHHA nweHuui copty Kyboyc
Ha eHeprilo NPOPOCTaHHS, NabopaToOpHY CXOXICTb HACiHHA Ta

Hakonu4yeHHA 14-,060BUMU pOCIIMHAMUN CYXOI PeYOBUHU

Cnonykn ans KoHLeHTpaLis Eneprisa | Nabopa- | Maca 100 pocnvH, I a.c.p.
NepeAnocisHor oBouoro | POPOC- | TOPHA 1\ o semHoi | kopeHeBoi | Linux
00pobKK P o, | TAHHS, CXO- A P H

AGiHHS po3unHy, % %  |ior, % | YACTMHM | cuCTemMM | pociink
Boaa, 0,91 + 2,98+

KOHTPOIb o 86 91 12,07+0,10 0,04 0,14
0,20 86 92 2,16+£0,14| 0,99 % 3,15 ¢

0,02 88 98 2,43 +0,13 0,05 0,19
0,01 87 98 2,59+0,13| 0,97 3,40 £

Mr—Ag 0,05 86 96 2,29+0,14 0,05 0,18
0,99 3,58 £

0,06 0,19
0,93 = 3,22 +

0,06 0,20
Tabnuuysa.2

Bnnue nepeanociBHOIl 06po6KM HaciHHA nweHuui copty Kyoyc
noniranakTypoHaTom cpi6na Ha 6iomeTpu4Hi nokasHuku 14-no6oBUX

pocnuH
Cnonykn gns KoHLEHTOALs [loBxunHa | [JoBXunHa KinbkicTb KinbkicTb
nepeanociBHOl g6oqcr))rou HaZ3eMHOI | FONTOBHOIO | 3apOaKOBUX OiYHMX
06pobkun gquH o YAaCTUHW, | KOPEHS, KOpiHUiB, KOpiHUiB,
HaCiHHSA P Y, 7 CcM CcM LUT./POCNUHY | LWIT./POCIINHY
Egl-ﬂa[:)’onb 0 20,8412 187+ 1,1 4.4 25 + 2
0,20 209+13[191+14 4.0 24+ 3
Ar-A 0,02 21,4+1,3119,7+1,2 4,5 293
9 0,01 225+1,2202+1,3 4.6 302
0,05 204+141198+16 4,3 26 +2

PictcTumyntotody Aito  noniranaktypoHaty cpibna B Hawomy aocnigi
MOXHa MOACHUTU BIOOMUM (PAKTOM CTUMYNSAUIl POCTOBMX MpPOLECIB
HaHoYacTMHKaMK cpibna Ha paHHIX eTanax OHTOoreHesy, KON BUSIBAAETbCS
IX 3HAa4YHWI BNJIB HA OKUCHE POCAOPUNIOBAHHA Ta (POTOCUHTES [22].

BusHayeHHs aHTUCTpecoBOI  Ail BOOHUX  PO3YMHIB HA  OCHOBI
noniranakTypoHaty cpibna gna doniapHnx obpobok nposoauvnun y 6GinbLu
TpuBanomy BereTauiviHOMy Aocnigi 3 nweHuuer o3nmor copty Kybyc. Y
BereTauiHomMy Jocnigi Tpudi NpoBoAUIIN MOAeNoBaHHA AediunTy rpyHTOBOI
BONoru (ABa TWXKHI NigTpyMmyBanacbh BOMOrICTb MPYHTY Ha piBHI (3515) % Big
MOBHOI BOTOFOEMHOCTI I'PYHTY). Y KOHTPOIi NigTpmyBarnacs BOMOriCTb I'PYHTY
Ha piBHi (65t5) % Big nNoBHOI BoOnoroemMHocTi. PocnuHu BupollyBanu y
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BereTauiHin cBiTNoycTaHoBUi npoTarom 58 Ai6. Ak cBiguMTb aHanis
pesynbTaTiB (Tabn. 3), npn MoaesntoBaHHI B perynboBaHUX ymoBax gediumty
rpyHTOBOI Bonorn Ha piBHi (30+5) % Big MOBHOI BOMOroEMHOCTI y basy
KyLiHHA OOChigHI POCMMHM nNuWweHuui BIOPISHANUCA Big KOHTPOJSIbHMX 3a
NOKa3HMKaMU NpoayKTUBHOCTI.

Tabnuusa.3
BnnueB nuctoBux NigXKnBneHb nosiranakTypoHaToMm cpibna Ha
GioMeTpUYHi NOKa3HUKKN AO0CNIAHUX POCIIUH Ta 6ionpoAyKTUBHICTL 58-
A060BUX POCIIUH nweHuui o3mmoi copTy Kybyc y BeretaunintHomy

aocniai
Cnonyku Maca 100 pocnuvH, r a.c.p. [loBXxunHa
Ne AnA HaA3eMHOI|KOPEHEBOI|  LiNUX |Ha3eMHOI,| KopeHeBol
nn | JINCTOBUX | yacTtuHM | cMCTEMM | POCIMH | YacTUHW, | CUCTEMM,
NiopKNBNEeHb cM cM
Boaa, 10,54 + 2,90 + 13,44 £+
L | vonTpons 0,39 0,17 056 |°2/0%251254£13
Mr-Ag, 11, 2,86+ 14,50+
% |o,01 % 64:0,38 | 0,19 0,57 |0%2t21] 25617

Tak, NUCTOBI NIAKUBIEHHS POCNWH BOAHMM po3yvnHom [IM-Ag B gocnigi
COpUANM  MNOKPALLEHHIO MiHIMHMX po3MipiB pocnuH nweHuudi. Ocobnueo,
3-pasoBa 00pobka nucta BoAHUM po3uvmHom [1-Ag cTtumynioBana picTt
Ha3eMHOI 4YacTUHM pocnuH. B gocnigi cnoctepiranu 30iNblEHHA OOBXUHU
NNCTKIB HA 8 CM MNOPIBHAHO 3 KOHTporiem. Bapto 3a3HaunTtn, wo obpobneHi
po3ynHom [NM-Ag poCnNuHM NWEHULI Manu BULLYY Macy Cyxux naroHis(11,6r)y
MNOPIBHAHHI 3 KOHTpOoNbHUMK pocnnHamu (10,5 r). Ha aymky daxisuis [23], us
cneundpivyHa peakuis Moxe OyTM nos'a3aHa 3i cTumynsauieto nirHicpikauii
KNITUHHOI CTIHKM BHACNIAOK 3aCTOCyBaHHS CpibnoBMicHMX npenapartis. 3MicT
Ta CKnag nirHiHiB 3MIiHIOIOTLCA 3@ [Ail  Pi3HUMX CTPeciB Ha POCIUHM.
BigknageHHa nirdHiHy Bigirpae BupiwarnbHy pornb Yy PO3BUTKY POCHAWH Ta
CTIMKOCTI OO0 cCTpecy, YTBOpHOYM disnyHnn BGap'ep NpoOTU CTPECOBUX
dakTopiB. licToximiyHe papbyBaHHSA [O0Benio 3Ha4yHy pofb 0BpPO6KM
HaHoYacTMHKaMu cpibna B iHAYKUIT BigKNageHHA NirHiHy B CyOMHHUX MydKax
Triticum aestivum L.. Ak nosigomunun bepHapa Ta iH.. [24] obpobka
HaHoYacTMHKaMn cpibna ctumynoBana 6inbll IHTEHCUMBHE HAKOMUYEHHS
NirHiHY B KNITUHHUX CTiHKaxX i nokpallyBana $KiCTb PO3MHOXEHUX in Vitro
npopocTkiB Thymus daenensis Celak.

Baxnuenum noKasHWKOM, WO XapakTepu3ye pOCTOBi MpoLEecu POCIUH,
KU B nogarnblioMy GesnocepeiHbO BNIIMBaAE Ha BpoOXaun, € OONUCTBIEHHS.
Bio dopmyBaHHA Ta pPO3BUTKY JIUCTKIB 3anexuTb npouec (POTOCUHTE3Y i,
BiANOBIAHO, YTBOPEHHSA OpraHiyHMX pe4oBuH, LLLO € OCHOBOI NPOAYKTUBHOCTI.
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Tabnuusa.4
BnnuB nucroBux nigxmeneHb po3uynHamm MNIM-Ag Ha BmicT xnopodiny,
3aranbHUX KapoTUHOIAIB Ta ManoHOBOro AianbAaeriny B NUCTi 58-
A060BMX POCIMH NweHuLi o3umoi copty Kyoyc

BmicTt xnopodiny, mr/100 Bwmict
POCINH Bwmict MUOA,
Ne BapiaHTu 3aranbHUX | HMOSb/T

n/n pocnigy KapoTuHoOIAiB, | CUPOI

a b a+b mr/100 pocnvH|  Macu

JINCTA
531+ | 158+ | 689+ 79.9

1 | KoHTponb,BOAa 17 04 51 8,2+0,3 34
Mr-Ag 559+ | 174+ | 733+ 67,0+

2 0.01 % 18 0.6 2.4 91£03 3.7

Y T1abn. 4 HaBegeHO pes3ynbTaTM 3 BU3HAYEHHSA BMSMBY JIUCTOBUX
0b6pobok nweHnyi copty Kybyc posumHom [1-Ag Ha BMICT xrnopodoiny,
3aranbHUX KapoTWMHOIZIB Ta ManoHosoro gianegeriny (MOA) B nucTi
58-pgoboBux pocnuH. [aHi uiel Tabnuui ceigyaTb, WO MOro 3acTocyBaHHSA
CApUANO YTBOPEHHIO B NUCTI AOCNIAHUX pociivH Binbluol (Ha 5%) KinbKOCTI
MNOPIBHAHO 3 KOHTposiem xnopodiny a. binbw cyTTeBO 06MPUCKYBaHHSA
BOOHWUM po3unHoM MI-Ag BNAUHYNM Ha YTBOPEHHS Xxropodiny b. Moro BmicT
niasuwmeca Ha 10 % nopiBHAHO 3 KOHTponem. Lle BianoBigHO NO3HAYMNOCH |
Ha NokasHWKy cymn xnopodinis (a+b) — nigBULEHHA BIAHOCHO KOHTPOSIO Ha
8%. Cnig 3ayBaxutn, o06pobka pPOCANH CTBOPEHMMW KOMMNO3ULIAMM
AOCTOBIPHO cnpusna NiaBULLIEHHIO BIOCUHTE3Y eHAOrEHHUX aHTUOKCUOAHTIB —
3aranbHUX KapoTUHOIAIB. 3a BMKOPUCTaAHHA nofniranaktypoHaTty cpibna BmicTt
KapoTMHOILIB NepeBuLLyBaB KOHTPOSbHI NokasHunkn Ha 11 %. BiporigHo, 3amiHa
KINbKOCTI KapoOTWHOIAIB Y Hawwux pgocnigax 6yna nos'd3aHa 3 MEHLUO
YYTNUBICTIO (PepPMEHTIB 1X CMHTE3Yy OO0 KOMMOHEHTIB rnpenapartiB, a Takox 3
aKTMBHOI POSIIO 3a3Ha4YeHUX NirMeHTIB y HenTpanisauii AOK.

MigBuwyroun B pPOCHIMHAX BMICT €HOOrEeHHUX aHTUOKCUMAAHTIB —
KapoTuHoigie, po3yunH lNIM-Ag obymoBmB 3MeHLWweHHA Ha 11% YTBOpPEHHSA B
nucti pocnnd MOA — NpOMIDKHOro npoayKTy NepeKkncHOro OKUCHEHHs ninigis,
nepeBakHo NiniaiB KNITMHHNUX 0BONOHOK.

KinbkicHi 3miHn T1OJ1 B pgocnigi ceigyatb, wo [1M-Ag BonoAitoTb
CTPECNpPOTEKTOPHOIK Ai€l0 Ha pPOCNUHW, $Ki  BUpoLlyBannm B yMoOBax
HeOoCTaTHbOro BonorodabeaneyvyeHHs. Lle MoXHa nosiCHUTK, BiporigHo,
NEePBUHHOK HecneuniyHO peakuielo CcopTy Ha cTpec (HegocTaTHe
BOJSiIoro3abesneyvyeHHs BHACIILOK NacuMBHOI aganTtauil poCnvHNn).

PesynbTtaTtv BeretauiHoro gocnigy A03BOSIATbL CTBEPAXYBaTU, LWO
CTBOPEHMUI MporsiiranakTypoHaTt cpibna BUsSBNSE aHTUOKCUOAHTHI Br1acTUBOCTI
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— 3abesnevye 3HMWKEHHS BMICTY B JIUCTI POCAIMH ManoHOBOro Adianbaerigy —
NPOMIDXKHOIO NPOAYKTY HebaxkaHoro npouecy nepekncHOro OKMCHEHHS ninigis,
nepeBaxHo ninigiB  KNITUHHUX OOOSIOHOK, WO HeraTMBHO BMNSIMBAE Ha
(DYHKLIOHYBaHHS KIITMHHUX MeM6paH i, BiporigHo, Ha pocToBsi npouecu. Moro
3aCTOCyBaHHA On49 NUCTOBUX NiXKMBAEHb CMpUSE MigBULLEHHIO aKTUBHOCTI
OTOCMHTETUYHOrO anapaty, i [OOCTOBIPHO MigBULLYHOYM BMICT Y JIUCTI
3aranbHUX KapoTUHOIAIB, €K30reHHO MOCWUSTIOE aHTUOKCUAAHTHY CUCTEMY
POCIINH, LLIO € BaXXNTMBUM NS MiABULLEHHS CTIMKOCTI POCSIMH 4O CTPECIB.

3a iHTerpanbHOK OLUIHKOK OTPUMaHUX pes3ynbTaTiB, 0BMpPUCKYBaHHS
BEreTylouMx POCNUH nweHuui o3umol (Tpudi) BogHuM po3dnHom(0,01%) Ha
OCHOBI nosiranakTypoHaTy cpibna He BUWKNMKaANoO OMikiB Ha nUCTKax Ta
3abes3neyyBano 3axucT POCAWH Bi4 HeraTMBHOIO BMSIMBY CTPECOBUX YMOB
BUPOLLYBaHHS — HE4OCTaTHbOro BOSIOro3abesneyeHHs.

Tak, 3a CTPeCOBUX YMOB POCTY Ta PO3BUTKY POCINUHU MLUEHULi O3UMOT —
HedOCTaTHbOro BOJSioro3abesnevyeHHs Ta BUCOKux Temnepatyp (30-35 °C),
TpUKpaTHa no3akopeHeBa obpobka CTBOpeHUMN npenapatamu Ha ocHosi MI-
cpibna 3abe3nevyye 3HWKEHHA HeratMBHOrO edqekTy CTpecoBol  Ail
HecnpUATANBUX (paKTopiB 30BHILLHBOrO cepeaoBmLLa.

TakMM 4YMHOM, CTBOPEHHS MeTarieBMX KOMMSIEKCIB MnosiranakTtypoOHOBOI
KNCNOTK 3 BioreHHUMK eneMeHTaMmn, 3okpema cpibnom, 4O3BONUTb NOCUNUTK
iX BIONOriYHy aKTMBHICTb | HaAATW HOBI KOPUCHI BNAcTMBOCTI. A 3aCTOCYBaHHS
B CYy4aCHMUX arpoTexHOsorisx Takux HAHOKOMMO3UTHUX npenapartiB ans
nepennociBHOl 06pobkM HaCiHHA Ta doniapHMX 06pobOK BEreTyHUNX POCIUH
3abe3neunTb NiABULLEHHSA MPOAYKTUBHOCTI POCAWH Ta CTiKKICTb MpOTH
CTPecoBMX YMOB BUPOLLYBaHHA. Lle Mae cnpusatM OTpUMaHHIO SKiCHOI,
€eKonoriyHo 6e3neyHol NpoayKLil.

Lli gocnipkeHHa B noganblioMy COpUATMMYTb  po3podui  HOBUX
be3neyHnx Martepianis, 30KpemMa Mpu  CTBOPEHHI  HAHOKOMMO3UTHUX
npenapartiB Ansa POCMHHULUTBA, WO Ha CbOorogHi, 6e3nepeyHo, € akTyanbHO
npobnemoto.
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EkonoriyHi npobnemn HaBKOMULIHLOIO cepeaoBuLLa i pauioHarnbHe
NPUPOOOKOPUCTYBAHHS
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Becnorysosa 3.I"., PomaHuyk M.€.

AHani3 3miH miHepanisauil Ta ronoBHUX ioHiB Boau p. [lyHan B
cy4yacHuM nepiop (B mexxax Ogecbkoi obnacrti)

OO0decbKul depxxasHul ekoriociYHUU yHieepcumem, YkpaiHa

Danube water is used within the Odesa region for irrigation, recreation,
fisheries, drinking purposes and also as a source of replenishing water supplies in
lakes, reservoirs and small rivers of the Danube region. One of the important
indicators of water quality is mineralization and its components. Concentration of
mineralization within the study point of the river Danube the city of Kiliya for the
period 2016-2022 varied from 196,2 to 520,6 mg/dm3. The predominant anions are
bicarbonates, cations - calcium. In general mineralization decreases over the study
period.

Keywords: mineralization, anions, cations, water quality.

Piuka [OyHan Ha niBgHi Opecbkoi obnacTti aABNSeTbCsA HanbinbLLmMm
noctavanbHMKOM MOBEPXHEBMX BOL. BUKOpPMUCTOBYETHCA ONA Pi3HUX UINENn:
3POLUEHHS, pekpeauii, pubHoro rocnogapcTea, NMTHOrO BOAOCMOXMBAHHSA Ta iH.

Benuke 3HadeHHA ONs OUIHKM SAKOCTI BOA, MalTb Taki napameTpu siK
MiHepanisauisa Ta XxapakTepucTuKa Il CknagoBux (aHIOHIB Ta KaTiOHIB).

Ha puc.1 HaBegeHi 3MiHM  MiHIManNbHUX, MakCUMaribHUX Ta
CcepeaHbOpPIYHMX KOHUEeHTpauin MiHepanisauii Bog p. OyHam - m. Kinig 3a
nepiog 2016-2022 pp.

Y Mexax MyHKTY OOChiIKeHHA MiHepanidauisa konveanachk Big 196,2 oo
520,6 mr/ams.

3a MiHiManbHMMKM NoKasHuKaMn BigbyBanocs 3MeHLEHHSA KOHLEHTpaLin
y yaci. MiHepanisauia BapitoBana Big 196,2 mr/gm® (2022 p.) go 273 mr/gm3
(2018p.). CepegHbOpidyHE 3HA4YEeHHs1 3a nepiog OOChiMKEeHHs  cKnarno
291,6mr/gm® npu amnnityai Big 268,5 mr/am® (2021 p.) oo 323,2 wmr/amd
(2019p.). BigsHayaeTbCcsa TaKkoX 3MeHLWeHHsa napameTpy Yy 4daci. Cepefn
MakCUMaribHUX KOHLEHTpauin MOXHa CcrnocTtepiratTm 3HayHe 36inblUeHHS
MiHepanisauii y 2019 poui, sike gopiBHioBano 520,6 mr/gm3, a HaliHWk4Ye — y
2021 poui (296,8 mr/am®).

3a Knacudikauieto aKoCTi NOBEPXHEBMX BOA 3a KpUTEpIiEM MiHepanisauil
Boau p. [yHam B Mexax CTBOPY CMNOCTEPEXEHHA 3a MiHIiManbHUMKU Ta
cepeaHbopiYHMMKN JaHMMK HanexaTtb Ao | knacy 1-oi karteropii, T06TO
NPICHUX TrinorasiMHHUX, OCKINbKM 3HAYeHHS 3a BECb Yac He nepeBuLLyBanmu
500 wmr/gm® [1,2]. 3a MakcumanbHUMKU MOKasHMKaMM BOAA TaKoX, B
OCHOBHOMY, Hanexutb Ao | knacy 1-of kateropii, okpim 2019 poky, kKonu
KOHLieHTpaLjia 6yna suLloto 3a 500mr/gm?® i Boaa BiaHocunack Ao |l knacy Ta
2-01 KaTeropii, TO6TO NPICHUX OfirorasIMHHMX.

Y 2016-2018 pp. Ta 2020-2022 pp. 3a ekonoridHow Knacudikauieto Boam
PiYKM 3a KracoMm i KaTeropieto ouiHBanucb sk "BigMIHHI" 3a cTaHOM, abo
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"Oyxe 4YncTi" - 3a cTyneHem ymuctoTu, a B 2019 poui - "ayxe gobpi" 3a ctaHOM
— "4YuCTi" 3a CTYNeHeM YNCTOTH.
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Puc. 1 — lpagbik 3miHU KOHUeHmpauit miHepanizauii p. yHau - m. Kinis 3a
nepiod 2016-2022 pp.

Poanogin y Boai [yHato ronoBHUX iOHIB, 0O AKMX HanexaTb aHioHn (Cl,
S0O4%, HCOg3) Ta katioHn (Mg?*, Ca?*, Na*), npeacraBneHuin BianosiaHO Ha
puc. 2 i 3 (cepegHbOPIYHI 3HAYEHHS).

Ha npoTasi nepiogy crnoctepeXeHHA cepef aHioHIB  nepeBa)anu
rinpokapboHaTn i Big3Havanoca iX 3MeHLWeHHs Yy 4Yaci. KoHueHTpauil
3MmiHoBanuch Big 166,4 mr/gm® (2022 p.) go 194,2 mr/am® (2016 p.) (puc.2).
BMicT cynbdaT-ioHiB Ta XNOpWA-ioHIB, HaBMaku, 3pocTaB Yy uaci. Ix
KOHUEHTpauil KonmBanucb BignosigHo B Mexax 36,33 (2016 p.) -
72,12 mr/om® (2020 p.) Ta 27,85 (2016 p.) — 47,25 mr/am® (2019 p.).

Axkictb BoA (3a kpuTepiamu 3abpygHEHHSI KOMMOHEHTaMu CONbOBOro
CKnagy) 3a BMICTOM XriopuaiB (CepeaHbOopiYHi 3Ha4YeHHA) Ha NpoTA3i nepioay
CNOCTEPEXEHHS 3MiHIOBanachb Big "gobpux — ayxe pobpux" (Il knac 2-a
kaTteropisl) Ao "gobpux - pobpux" (Il knac 3-a kateropisi) 3a ctaHoMm, abo
"YNCTUX-O0OCUTb  YMCTUX" 3@ CTYNEeHeM 4YUCTOTU. 3a MakcumanbHUMK
3Ha4yeHHAMM, 3a BuknyeHHAM 2019 poky, konn Boga signosigana Il knacy
5 karteropil ("3abpygHeHi — NOoMipHO 3abpygHEHHI" 3a CTyneHemM 4YUCTOTW),
AKICTb BoA p. [yHaro Takox ouiHtoBanachk |l knacom 3 kaTeropieto.

3a BMiCTOM cyrnbdarTiB (3a cepefHiMn 3HadYeHHAMU) Boaa y 2016-2018,
2021 pp. xapaktepusyBanacb sik "BigMiHHa" 3a cTaHoMm, abo "gyxe unicTta"” 3a
ctyneHem yuctotu. Y 2019-2020, 2022 pp. Boga byna "gobpa- gyxe gobpa"
3a crtaHoMm, abo "yucta" 3a CTyneHeM 4UCTOTU. 3a MaKkcumarbHUMU
3Ha4YeHHAMM Hawnkpalli nokasHukn croctepiranuce y 2016-2017 pp. (I knac
1-a kateropis) Ta 2018, 2021pp. (Il knac 2-a kateropis). Y 2020 ta 2022 pp.
SIKICTb BO, 3a BMICTOM cyrnbdatiB noripwysanack o Il knacy 4 kateropii i
BOAA OuiHOBanacb $IK "3agoBinbHa" 3a ctaHoM Bog abo "3abpygHeHa -
cnabko-3abpygHeHa" 3a cTyneHem 4nctoTu. | Hanbinbw He3aaoBifbHUN CTaH
Bog, cnoctepirasca y 2019 poui: Boga Hanexana go IV knacy 6 kareropil -
"noraHa" 3a ctaHoM BoA, abo "bpyaHa" 3a CTyneHeM YUCTOTMW.
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Puc.2 — 3miHu aHioHig y 4aci p. yHau — m. Kinis (cepedHbopiYHi 3Ha4eHHS)

[MepeBaxkatoymMmm KaTioHaMW Ha MPOTA3i BCbOro nepiogy AOCHIAKEHHS
Oynu ioHM KanbLjilo 3 HE3HAYHOK aMnniTyao KonueaHb: 51,6 mr/am® (2018
p.) — 59,7mr/am3 (2019 p.). HecyTTeBO 3MiHIOBanuch y Yaci KOHLEeHTpaLlil ioHiB
MarHito Ta HaTpito: Big 12,17 mr/gm® (2021 p.) go 19,48 mr/am® (2019 p.) Ta
Bia 20,9mr/am3 (2022 p.) oo 25,95 mr/am® (2019 p.) BignosigHo.
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Puc.3 — 3miHu kamioHig y 4Yaci p. [yHau — M. Kinisi (cepeOHbOpPIYHi 3Ha4YEeHHS)

OcepegHeHi 3a nepiog AOOCNIMDKEHHA AaHi, SKi  XapakTepusylTb
XiMiyHMn  cknag Boan p. LyHan y pisHux dopmax (cepenHbOpiYHI Ta
MaKkcumMmarbHi NOKasHWKK), HaBedeHi B Tabn. 1. Cknag sogu p. dyHan — wm.
Kinis 3a MiHepanisauieto Ta ronoBHMMM iOHAMW MOXHa MpPeacTaBuUTU |y
Burnaai opmynm Kypnosa.

Y dopmyni Kypnosa 3a3Buyan BKa3ylTb NuULLE Ti IOHU, KOHLIEHTpaLis
akux nepesuye 20%. B HanMeHyBaHHSA Cknagy BOAW BKIHOYAKOTLCH aHIOHW i
KaTioHW, BMICT gKkux nepesuwlye 25% -monb (%- ekB) [3].
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Tabnuuga 1
OcepenHeHi 3a nepioa 2016-2022 pp. AaHi Npo XiMivyHMK cKknag
Boau p.[lyHan y pisHux chopmax 3 BuBegeHHAM chopmynu Kypnosa

3 3 KirbKiCTb pe4oBMHU eKBiBasieHTa
loHn HaYEHHS!, MI/AM Mr-eks/gm® %-eKB
cep. | Makc. | cep.| Makc. cep. | makc.
AHiIOHU
CI 33,39 57,96 | 0,94 1,51 19,07 21,48
SO4* 51,21 | 103,26 | 1,06 2,15 21,5 30,58
HCOs | 178,84 | 205,57 | 2,93 3,37 59,43 47,94
Da 263,44 | 366,79 | 4,93 7,03 100 100
KaTioHun
Na* 23,57 32,1 | 0,87 1,18 17,98 18,04
Mg?2* 14,82 2481 | 1,22 2,04 25,2 31,20
Ca? 55,25 66,47 | 2,75 3,32 56,82 50,76
Dk 93,64 | 123,38 | 4,84 6,54 100 100
> 357,08 | 490,17
cep. Makc.
iop""yﬂa " HC0,59,43 50, 21,5 o HC0,47,94 S0, 30,58CI21,48
yproBa [ Mos = 5682 Mg252 | °°~  (a50,76 Mg31,20

3a cepegHbOpiYHUMM  KOHUeHTpauismn Boga p.AdyHan - m.Kiniga Ha
NpoTA3i nepiogy AOCHIIKEHHA SBMSETbCA rigpokapboHATHOK — MarHieBo-
KanbLieBo 3 MiHepanisauieto 0,4 r/am3, 3a MakcMManbHUMU 3HAYEHHAMU —
cynbaTHo-rigpokapboHaTHO —MarHieBO-KanbLiEBOK 3 MiHepanisauieto
0,5 r/gm®.
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Mapku HalioHaNbHOro iICTOPUKO-KYJIbTYPHOIO 3anoBigHUKa
"lFeTbMaHCbKa cTonuusa": WAX A0 rapMoHi3auil npupoaHoro Ta
iCTOpMYHOro cepenoBuLy

'HaujoHanbHuli icmopuko-KynbmypHUU 3arnosioHUK
"'embmaHcbka cmonuysi" , YkpaiHa
2HixxuHebKuti OepxasHull yHisepcumem imeHi Mukonu ozons, YkpaiHa

The article highlights the study of the parks of the Hetman's capital from the
past to the present, their contribution to sustainable development. The study
includes an analysis of historical changes in the development of parks, their
importance for the local community, and environmental aspects. The study of this
topic also considers modern park management strategies to ensure their
sustainable development.

KnwoyoBi cnoBa: napku, KouybeiBcbkuid, baTypuH, nanauoBo-napKoBuUi
aHcamMbnb, eKonoriyHa CTilKiCTb, NPUPOAOKOPUCTYBAHHS.

3HayeHHss baTypuHa Yy KOHTEKCTIi BaXMMBUX ICTOPUYHMX NOAIN,
noB'A3aHMX i3 MuWHyNuM YKpaiHu, nonsrae y Bce 6inblWw 3pocTaryol
NONYNSAPHOCTI AK BIQOMOro ICTOPUYHOrO, KynbTYPHOro Ta pekpeauiHoro
LEeHTpY, Ta Hajae NoMy CTaTyCy HauioHanbHoro HagbaHHs gepxasu. Micto
Ta NOro OKoNUUi 3 ManbOBHUYUMW NPUPOOHMMU NaHALagTaMn NPONOHYTH
HaA3BMYaAMHO CNPUATIIMBI YMOBW Of9 PO3BUTKY Cy4YacHOI iH(paCTpyKTypu
ANS KynNbTYPHOro A03BINNSA BIANOYUHKY Ta eKoTypuaMy. [loBepHEHHS Ha
Aep>XaBHOMY piBHI NpaBavBOl YKpalHCbKOI iCTOpil reTbMaHcbkoro baTtypuHa
CNpUANO CTBOPEHHIK ICTOPUKO-KYSIbTYPHOro 3anosigHuka "leTbMaHCbKa
cTonuusa" sIKk ocepeaka 36epexeHHsa naM’saToK iCTopil Ta npupoau.

[o cknagy HWHI BxXe HauioHanbHOro iCTOpMKO-KynbTYpPHOro 3arnoBigHuKa
BXOOATb ofpasy ABi NamM’dTKM cafoBO-napkoBoro mucteutsa: "lMapk 6ins
nanaudy K. PosymoBcbkoro" Ta "KoudybeiBcbkuin'. [lepia € CKnagoBow
nanawuoBO-napkoBoro aHcambnio retbMaHa K. Po3yMOBCLKOro, CnopyaXeHoro
y 1799-1803 pp. 3a npoekTOM BuagaTHoOro apxitekropa Yaprnbsa KamepoHa Ha
niBAEHHIN okonuui batypuHa. TpunoBepxoBui nanay, y CTuni Krnacuumnamy
3gimaBca Hag donirenamu no obuaBa OOKM Big HbOrO, Ta BENUKMM MAPKOM,
Haga4ym NoOMy OOMIHYHOYOT NPUCYTHOCTI Y BCbOMY KoMMnekci. Lia yHikanbHa
naMm’siTka 3HaxoauTbCsl Ha AepxaBHoMy o06niky (Hakas MiHictepcTBa
Kynbtypu Ykpainm Big 13.07.2009 poky Ne 521/0/16/-09), 0XOpOHHUI HOMEP -
5503-Yp.

Poarnagatoun 36epexeHnin reHeparnbHuin nnaH aHcambnto 3a 1891 p., Ha
SKOMY TOKasaHa nraHyBanbHa CTPyKTypa BHYTPILHLOMO ABOPY, MaeMO
BigOMOCTiI Npo cxemy komnnekcy. Cknagascs BiH i3 nanauy, ABox dnirenis ta
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rpat4yacTMm i CyuiflbHUMM TUNaMW MYPOBAHOI OropoKeHOl TepuTopil.
A po30buTTa anen Ta HacagXeHb, Lo MO3HAYEeHi K NUNOBUIN ran, Manun 4iTko
BUPaXXeHY pauiOHanbHICTb NaHgwagTHUX KOMMO3UUIN | CUMETPUYHICTb
dopm, 3nuBanuca gk eauHe uine [1].

Ha nanauoBo-napkoBun aHcambrb 4Yekana Benuka gons sunpodysaHb.
Ha 3nami XIX - XX CT. Teputopid napky 3asHana 3HadHOl LIKOAMW, OCKISbKM
BMKOpUCTOBYBanacs sk 6esnocepefHsi apeHa Onsi BIICbKOBUX HaB4YaHb |
MaHeBpiB. Bxxe Ha novatky XX CT. cTaH napky 6ing nanauy onucye gOCigHUK
®. lopHocTaes: "3a OyaMHKOM MOMICTMBCS CTORNITHIM mapk. Ane usa Hasea
3BYYMTb KanwrigHUM rny3yBaHHAM — BiH 34e6inbloro Bxe BupybaHun i
3aHenbaHun. Hemae cnifgis KONULWHIX anen, Hemae o3Hak po3buekK cagy, Bce
nepeTBOpPUIIOCA Ha nacosuwe Ans craga. Manganumk nepen 6yanHKOM,
IMOBIpHO, Bynio po36uTo Nia "perynapHuim cag”, OKONIMYHUA KpaeBUL, i3 HbOro
avesoBwxHUK" [2]. A nicna gBox Benukmx noxex y nanaui y XIX ta XX cT.
cnopyga HagoBro 3aHenana.

HacTynHy icTopuMyHy OOBIOKY LOAO0 aHcamMOnio MM 3HAXOOMMO B aKTi
obcTexeHHs napkis baTypuHa Big 25 BepecHs 1959 p., B sKOMYy 3a3HaYeHo:
"BUpybaHmin we go Benukoi BiTunaHaHOI BiHKM, npnbnnsHo 1937 poky, 3a
PO3MNOPAIPKEHHAM KOJTULLIHBOIO rofIoBM panBUKOHKOMY [lepeB'sHka. Ha gaHun
MOMEHT cnigiB Bi4 napky mamxe He 3anuwwunocs” [3]. ToMmy He AMBHO, WO
HanpukiHui XX CT. Ha TepuTopii aHcambso i3 CTaporo napky 3anuiimnocs
nuuwie agekinbka ctapux nun.

[o cnpaBu BigpooXeHHA reTbMaHcbkoro batypuHa Bxe nicnga 30o00yTTa
He3anexHocTi YKpaiHu pgonyyunuca Hebamayxki ykpaiHui, a came Yy
2003-2008 pokax 3a cnpusaHHsa [MpesngeHTa YkpaiHn Biktopa HOuweHka Ta
GnarogivHukis ~ 6yno  npoBedeHo  pecTasBpauito nanauy — Kupuna
Po3ymMoOBCbLKOro, a 3 HMM | BIATBOPEHUW pPerynapHUA napk 3a MNPOEKTOM
iHCTUTYTY  YKpHIInpoekTpectaBpauis. Ha OCHOBI iCTOpUYHUX OXepen
MaKcMMarnbHO BIiATBOPEHO MNfaHyBanbHy CTPYKTypy caambu, nigibpaHo Tuvn
MOLLEHHS W O3€eNneHeHHA 3rigHoO 3 NPOeKTHMMKU nraHamn Y. KamepoHa.
CTunboBe MOEHaHHS LUUX efIeMEHTIB CTBOPUMUN XapaKTEPHUN iCTOPUYHUK
obpa3 nanavuoBo-napkoBoro aHcamoénto kiHuga XVIII — noyatky XIX cToniTTs.

llle ogHMM i He MeHW UiHHMM Ta YHiKanbHUM O6’€KTOM iCTOpMKO-
KyNbTypHOro HagbaHHsa Ta Hesig’emHow cknagoBo HIK3 "TeTbmaHCbka
cronuus" € napk "Ko4dybeiBcbkuin', WO ABRsie cobor nam’sitky npupoau
MiCLIEeBOro 3HayeHHsl (3apeecTpoBaHMM 3rigHO 3 pileHHAM YepHiriBCbKoro
obnesukoHkomy Ne 236 Big 27 KBiTHA 1964 poOKy, OXOPOHHMIA Homep /17 —
578). 3aknageHun we y XVII cT. Ha ocHoBi NpupoaHOI AibpoBM BNACHUKOM
cagmbu — reHepanbHUM cyaaeto JliBobepexHoi YkpaiHm Bacunem Kouybeewm.
[Tam’aTka po3TawoBaHa B NiBOEHHO-3axigHIM YacTuHi baTtypuHa, nepsicHO
3armana nnowy, MmoBipHO, 6nm3bko 130 pgecatmH. Caguba noegHana
perynsapHe i nemsaxdHe po3snnaHyBaHHA 3 MpPeKkpacHUM CTaBOM KONULIHLOIO
pycna pidkn YopHa. HuHi BiH BTpayeHun, a nnowia naHawadTHOro napky
Hapasi 3armae BCcboro nuwe 9,4 ra.
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OcobnmBo 3Ha4yHMX 3MiH BiH 3a3Hae B XX cTtonitti. ¥ nepiog Apyroi
CBiTOBOI BiMHX HiMUi 3a Yac okynauil batypuHcbkoro panoHy 1941-1943 pp.
3aBganu BENUKOI LUKOAW MapKy: nosBupybyBanum BenuKy KinbKiCTb OepeB.
[licna Bu3BoneHHs baTtypuHa Big 3arapbHukiB nogm ctanm Binbw waHobnmBo
onikyBatucs, obepiratm napk. binblwe BiH He 3a3HaBaB Takoi MacoBOI
BUPYOKMN.

Y kiHuyi 40-x pokiB 6aTypuHuaMM Oynu npoBedeHi 3axoan  Wodo
HaneXHoro ctaHy TepuTopil napky. BiH cTaB aAns HMUX LUEeHTPOM O03Binns Ta
BiAMNOYMHKY. 23 TpaBHA 1947 poky noctaHoBok  baTypuHCbKOro
panBuKkoHKOMY "l1po 3axoau BNOpPALKYBAHHA CTaHy NaM’'STOK CTapOBWHM i
npupoaun, KouybeiBcbkoro cagy Ta gomy rpada PosymoBcbkoro™ ©Oyrno
BUpilleHO 3060B’a3aTu ronoBy baTtypuHcbkol cinbpagn A.KoTnspa B3aTn caa-
napk Kouybesa sk iCTOpUYHY | Xy4OXHIO LiHHICTb Aep»aBu, nNig CBi ocobuctui
KOHTPONb, i 3abOpPOHUTM rpomMagdaHaMm NpoBOAUTM Bunac Xygobu, npoisgm
Byab-AKMM TPaHCNOPTOM, a TaKOXX CaMOBIfIbHI NOPYOKM i 3HULLIEHHS aepeB [4].

B “AkTi obcTexeHHs napkiB batypuHa® 3a 25 BepecHs 1956 pik, sikuin
CKnaganu iHCMeKTOp 3 OXOPOHW MaM’siTHUKIB apxiTektypu M. lMpusaHT Ta
3aMiCHMK ronosu BukoHkoMy bBaTypuHCbKOlI panoHHoI Pagwu penyrtaTis
pobiTHMKIB PoBHWI, 3a3Hayanocd, Wo B napky 6ina 6ysworo ©yauHky
Kouybes: "... 36epernacsa nvnosa anes, Wo nigBoauMTb A0 3aXigHOI YaCTUHM
napky. Bignbynocsa 3b6epexeHHs1 OKpemMux BUAIB OepeB, ane 3arasioMm napky
Ans obcnyroByBaHHS HACENeHHs He iCHye — OOPIKKM NapKoBi Ta CTEXKM
3apocnu byp'sHOM i OMKOPOCHMMKW YarapHukamu. [apkoBun CTaBOK, BOOHE
A3epkano akoro ctaHosuno 1,5 ra, sucox. Jamba, wo nigTpumysana piseHb y
CTaBKy, 3pymHoBaHa. [lnowy napky, po3mipom y 10 ra, BKpUTO 3apocTamu
YarapHUKIB Ta iHLWWX POCSIMH, YHACNIQOK YOro yTBopuraca BeSiMKa KifbKiCTb
CYXOCTIMHMX Ta IHWKNX YpaxeHnx xsopobamun gepes, WO nigansaraTbs BUPYyOLi.
... nsa BigHoBROBanNbHMX PoBIT MO Napky, Wo NpeacTaBnsie iHTepec sIK BUTBIP
NapKOBOI apXiTEKTYpU, OPIEHTOBHO 3HAAOOUTLCS rPOLLOBMX KOLUTIB Y PO3MIpI
500 Tunc. kpb." [5].

AHanisyoun BuULLe ONUCaHI AOOKYMEHTM MOXHa nigcymyBaTu, WO Y
CKnagHuWih NiCNSABOEHHWA 4ac, KONW BCi CUNW Bragu Ta HaceneHHs oynw,
3gaBanocs 6, cnpsAmoBaHi Ha BigbyaoBYy HaApo4HOro rocrnogapcTea, MicLueBe
KepiBHULTBO Ta xwuteni baTypunHa TypbyBanucs i KynbTypHOK ChaalUMHOL0:
BUAINANUCA KOLWITU Ha NPOBEAEHHS BiAHOBMNOBarbHMX pobiT No GnaroycTpoto
MNapKy, 3acryxoByBanucsi 3BiTU Npo npopobneHy pobOoTy, OKpecrnoBanucs
HOBI NNaHM Ta NEPCNEKTUBMN.

3rigHO 3 pileHHsM BMKOHKOMY rosioBa cenuvwHol pagn binoyc &. |I.
BUPILLUMB OKYJIbTYPUTU MapK, PO3YUCTUTU YarapHUKM Ta NocaguTu HOBI
aepesa. Ctapwuin 6pat JlutapeHko BaneHTuHn ®enopisHu, IBaH degoposuy
(1927 p. H.), NPUIAMaB y4acTb Yy PO3YULLEHHI napky. Moro BMinMMmM pykamu
Byno nocagXeHo KreHoBy anetn. Anes, KneHam SKoi BXe NIiBCTONITTSA, MUNYeE
OKO BigBigyBayiB i CbOroaHi [6].
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Micna niksigauii batypuHcbkoro panoHy (1960p.) nounHaeTbCca 3aHenas
napky. | HactynHi 14 pokiB KouybeiBuHa 3anuwaetbca ©e3 pgornagy,
cnycTtowyeTtbcd. BignosigHO 00 pilleHHs YepHiriBCcbkoro obnBUKOHKOMY Bif
27.04.1964 poky, Ne 236 oO’ekt napk "KouybeiBcbkun" Oyno y3daTo Ha
aepXxaBHuUM 0OMiK Ta BU3HAYEHO WOro KaTeropitd M OXOPOHHUIA HOMEpP
nam’aTkn. 3a cnoragamm Onbru LepemeT, gka 3 1960 poky npoxmneae nopyu
i3 napkom, y 1973 poui po3noynHaeTbca pecTtaBpauia dyamHky B. Kouybes.
LLlo6 po3MiCTUTK LEeHTpanbHWI BXig Ha TEPUTOPIO NamM’aTKK, i3 KOPUCTYBAHHS
O. WepemeT 6yno Buny4yeHo 3emernbHU Hagin y po3mipi 0,8 ra gns obminy
3eMenbHOI AiNSHKK, sika po3TalloByBanacs Takox nopsg i3 i cagmboto.

Ha TepuTopii napky 3Haxogmeca cTaB. BiH Takox Mae cBo H6araToBikoBy
icTopito. Ta O6inbLwicTe iHGopMauil npo Hboro 3b6epernocs y cnoragax
MicueBux cTapoxuniB. Tak, micueBa xutenbka [Nonitan Hina OnekciiBHa
(1933 p. H.) 3a3Havana: "dobpe nam’aTtato napk Koyybess Ao BinHK Ta nicns,
60 3aBxau xuna nopsag. Y napky 0yno gBa BENUKUX CTaBKK, SKi po34inanucs
rpebneto, ogHy nonoBuHY HasmBanu — "KouybeiBcbkuin”, iHWY — "KanyHiH".
HaBecHi 6yno cTinbks BOAW, WO CTaBKM 3nmMBanucs B OAuH. Britky TyT
3aBxgu Kynanucsa, nosunu puby, npanu ogar'. Y 1956 poui Hacun Mix
cTaBkaMn CTaB 3COBYBaTWUCSH | MOro YKpinmwBaB MICLEBUN Kpae3HaBeLlb
O. K. Kogakos 3i cBoeto apyxuHoto Mapieto MocunisHoto [7].

barato cnoragiB npo CTaBOK 3anuULNIIOCh | B IHWIKNX MICLEBUX XUTENIB.
Tak, YyxHo Hapgia IBaHiBHa (1924p.H.), fika NpOXuWBa€ 3i CXiAHOI CTOPOHU
napky "KouybGeiBcbkunin", sragye: "Akpas 6ina MO€i xaTn KONUCb CTOAB MIVH
Ha cTaBky, a 6ina Hboro konogs3b. Konmu ctaB MOMITHO nMoyaB Miniwartw,
ronoesa cenuwHoi Pagn binoyc ®egip IBaHOBMY nocepen HbOro 3pobuve
rpednto, i Ha NpaBy CTOPOHY rpedbni Boga nepectana Tektn". Toai B 60—x
pokax 6yna cnpoba ronosoto komnrocny [1. B. 'peyko noro BigHOBUTU —
Bynboo3epamu OYMCTUNKN OHO Bif NOPOCHIi, @ 3a04HO | PiYKOBOro Mysy, sIKUK
e 3a Haka3oM B. Kouybes 3aBo3msca 3 pivkn Cenm Ans NigTpyMaHHs piBHS
BOAWU. A, Konu no Tpybax noyanu 3akadyBaTu BOAY, TO MrPOCKONIMHUI I'PYHT
Nponyckas BOOY Haye 4yepes CUTO. TOX nparHeHHsa BiOHOBUTWU CTaBOK Y MapKy
BuaABUIMca MapHumu. CbOrogHi nNpo iCHyBaHHS CTaBKa HaragywTb nuwe
dooTorpadil i3 poHAOBOI KONeKLil 3anoBigHKKa.

[MpoTarom TpuBanoi icTtopil nAcTBa B3aeModis MK nNpuMpogor Ta
CyCniNbCTBOM MOCTYMNOBO Mpu3Bena 0 NOPYLUEHHS OCHOBHUX BIOTUYHUX Ta
abiOTUYHUX  KOMMOHEHTIB  MPUPOOHUX  eKocucTeMm, 3abpydHeHHs Ta
BUCHaXXEHHA NMPUPOLHNX pecypciB. Bxxe cbOrogHi Mu € cigkamn HeraTUBHUX
HacnigkiB NOACbKOI AisNbHOCTI, SKi Npu3Benn Ao Aerpagaudil npupogHux
nanawadgTis Ta NOpPyLUIEHHA eKOmorivyHol piBHOBArn Ha OKpeMux TEPUTOPIsX.
Hacnigknm aHTpOnoreHHOro Ta HEeKOHTPOJSIbOBAHOrO BMSIMBY JIOAWHU Ha
npupoay MOXYTb NPUBECTU NOACTBO A0 rnodanbHoi kKatactpodu. A cTanun
PO3BUTOK CycninibCTBa MOXNUBUM nNuUe 3a YMOB  HarexHoro
NPUPOLOKOPUCTYBaAHHS, WO  3yMOBMIOE  HEOOXiOHICTb  BiAHOBIIEHHS
NpUPOAHOro cepenosuLLa.
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3anoBigHMK Yy  MeXax BulesragaHuMx TepuTopin  KOPUCTYETLCS
NPUPOAHMMKN pecypcamun, 3abeanedvyoun paudioHarbHe BUKOPUCTaAHHA Ta
BIiATBOPEHHS  MPUPOOHUX  pecypciB, eKosoriyHy  Oes3neky, OXOpPOHY
HaBKONMMULLHBLOTO NPUPOAHOro cepenoBuLLa, AOTPUMaHHSA
NPUPOAOOXOPOHHOIO 3akoHOA4ABCTBA 3 YypaxyBaHHSAM ocobnmBocTen Ta
Linb0oBOro npusHavyeHHa O6'eKTiB KynbTypHOI cnaglimMHu Ta MNpUPOLHUX
komnnekciB [7]. 36epexeHHa TpaguuiNnHOro XxapakTtepy napkiB-nam'atok B
yMOBax MpUpPOAHOro Ta aHTPOMOreHHOro BNAWBY € BaXIMMBUM 3aBOaHHSM
ycTaHoBM [Onsa cTtabinisauii HaBKONUWHLOrO cepefoBuwla Ta MiATPUMKK
BMCOKOrO piBHS GiOpi3HOMAaHITTSA Ha Ui TepuTopil.

3aranbHOBIAOMO, WO OAHUM 3 HaneEKTUBHILLMX CMOCOBIB NiATPUMAHHS
SIKOCTI HaBKONMWULUHLOIO cepefoBulla € 36epexeHHa Ta cTtabinisauida
YNCESTbHOCTI 3eneHux HacagkeHb. [1pobrnemy nokpaweHHs CTaHy aOepeB Yy
NapKoOBUX HaCaMKEHHAX MOXHa BMPIWKMTM Wnsxom BuOOpy cknagy
acopTMMEHTY Ta MeTodiB gornagy, BUKOPMUCTOBYHOUYM HAYKOBO OBIPYHTOBaHI
pekoMeHdauil, wo 6asylTbCa Ha iHBEeHTapu3auil AeKopaTUBHUX OepeBHUX
HacakeHb Ta ouiHUi 1X cTaHy. Tinbkn gepeBa, aganTtoBaHi 40 perioHanbHOro
cepenoBuLla, MOXYTb e(PEKTUBHO BUKOHYBATWN CBOI KINHOYOBI OYHKLII.

[Mapkn [eTbMaHCLKOI CTONUUi He nuwe BTIMOTb ICTOPUYHY Ta
KyNnbTypHY cragwuHy, a W BigirpaloTb BaxnMBy pornb Yy 36epexeHHi
NpUpPOaHOro cepeaosuLLa.
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EkonoriyHa rpaMoTHICTb Ta Tl posfib B Cy4YaCHOMY €KOJOriyHoO
Opi€eHTOBaHOMY CBITi

HixuHcbKkul depxxasHul yHieepcumem imeHi Mukonu [f'ozons, YKpaiHa

The concept of environmental literacy as a key element of environmental
education and the focus on the formation of a conscious and responsible attitude
towards nature are analyzed. The article examines the components of
environmental literacy, including knowledge about nature, environmental
behavior skills, and moral values. The importance of implementing programs
and methods of forming environmental literacy in the educational process to
ensure the sustainable development of society and the preservation of natural
resources is emphasized. The conclusions of the article contribute to
deepening the understanding of the importance of environmental literacy and
its role in the modern ecologically oriented world.

Knro4oBi cnoBa: npypoaHUYi 3HaHHA, eKororiyHa ocBiTa, NPUPOAOOXOPOHHA
AISANbHICTb, €KONOr4YHE MUCIIEHHS.

CTBOpPEHHA €KOMOriYHOI KOMMETEHTHOCTI rpomMagdH € ogHuM 3
HanBaXNMBILWMX 3aBAaHb PO3BUTKY OCBITW, WO BU3HA4YEeHO [eknapauisMmu
OOH i 3akoHogaBuYnMun aktamu [1].

BupatHun neparor B.O. CyxoMnuHCbKMA nepekoHyBaB, WO npupoda
NeXnTb B OCHOBI AWUTHAYOrO MMUCIIEHHS | TBOPYOCTI. YYeHMN BBaxaB, LUO
dopMyBaHHA B JOOMHU MNOYYTTS NPUHANEXHOCTI OO PpigHOro Kpaw §K
YaCTUHKN NPUPOAN MOBUHHO NOYMHATUCA 3 OUTUHCTBA [2].

OCHOBOIO ~ €KOMOriYHOI  rPaMOTHOCTI  MOBWHHI  OyTn, 6e3yMOBHO,
NPUPOAHUYI 3HAHHS - 3HAHHSA NPO 3aKOHW XUTTHA XMBOI NPUPOAN | PO3YMIHHSA
TOro, 9K XuUTK, Wob He NOPYLLUMTM rApMOHIt0 HAaBKOSTMLWLHBLOIO cepegosuLa [3].
[MmoBanbHa ekonoriyHa Kpu3a SICKpaBO MNoKasye NACTBY HEBIiANOBIQHICTb
B3aEMWH NOACBLKOro CycrnifibCTBa 3 Npupoaoto [4].

OcTaHHi fecaTuniTTsa cTanu CBikaMu eKOmorivyHOl 3arpo3un - CTaHy, Lo
3arpoXye XUTTEBO BaXMMBUM iHTEpecam OCOBUCTOCTI, CycCnifnbCTBa,
Aepxasu, CBITOBOro CniBTOBapUCTBa B LINIOMY | HABKOMNULIHLOIO NPUPOSHOro
cepenoBuLla, SIKUWM BUHUK B pe3ynbTaTi JIIoACbKOI AiSnbHOCTI Ta NPUPOLAHNX
drakTopiB.

TeopeTUyHi OCHOBM €KONOriYHOT rPaMOTHOCTI AOCNIIKYITbCA B poboTax
YKpalHCbKMX Ta 3apybixHux BYeHMX, Takmx gk C. bongap, A. MapkoBa, [x.
PenseH, A. Xytopcbkun, O. LapeHko, I. Awyk i 6aratbox iHWnX. OCHOBHI
nigxoan 0o opmMyBaHHA €KOJSIOrYHOI rPaMOTHOCTI Ta i CYTHOCTI BU3HaYeEHi y
npauyax O. TlypeHkoBoi, C. >paHosoi, H. T[lyctosita, JI. PygeHka,
J1. TutapeHka Ta iH.
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HaykoBo 06rpyHTOBaHO, LLO CyTb TEPMIHY "€KOoSloridyHa rpamMoTHICTR" — e
piBEHb 3HaHb NPUPOAHMYO-HAYKOBOro XapakTepy, cneuianbHUX HaBMYOK Ta
MoparbHUX SKoCcTen 3gobyBadviB OCBITU, SIKi 4O3BONSAKTb IM CBigOMO OpaTu
y4acTb Y NPUPOLOOXOPOHHIN OianbHOCTI [6].

TepMiH "eKonoriyHi LiHHOCTI" OXONMIE Pi3HI CKNagoBi AOBKINMA, TakKi SAK:
4YnucTe MoBITPS, YMCTa BOAA, PIBHOMAHITTA POCIIMHHOIO Ta TBAPUHHOIO CBITY,
npupoaHi asuwa Towo [7]. o cyTi, ekonoriyHa KOMNETEHTHICTb 3aneXuTb Big
iX iHOouBigyanbHMX Ta BIKOBUX 0OCOOGNMBOCTEN, PIiBHA 3HaHb MpoO
3aKOHOMIPHOCTI (PYHKLiIOHYBaHHA NPUPOAHNX CUCTEM, 34aTHOCTI aHanisyBaTu
B3aEMOAi0 NOAMHN 3 JOBKISINAM Yy NPoLeci NPMPOLOOXOPOHHOI AiASTIbHOCTI Ta
doopMyBaHHS LiIHHICHOTO CTaBJIEHHA 4O NPpUpoaWN.

Cnig 3ayBaXuTn, WO MOHATTA "rPaMOTHICTL" HEe Ma€e OOHO3HA4YHOro
BU3HAYEHHA, XO4Ya LUMPOKO BUMKOPUCTOBYETLCSA. [paMOTHICTE  MOXe
po3rnagaTtucs sIKk CUCTeEMHa 34aTHICTb 0COBW BMKOHYBATWU MPOCTi NpeaMETHI
Aii, aki MoXxyTb 6yTm 3aranbHUMM abo cneuianbHUMKM [6]. 3aranbHa
rPaMoOTHICTb, TpaguuinHo, Bigobpaxae ocobnMBOCTI 0COOM Yy YMTaHHI,
obuncneHHsax Ta nNUcbMi, ToAi SK creuianbHa rpamMoTHICTb O3Ha4vae
chopmoBaHi  34iOHOCTI BMKOHYBaTM KOHKPETHi Adil y cneuianisoBaHnx
obnacrax.

OfgHUM i3 cydacHux nigxoniB 0O PO3YMIHHA rPaMOTHOCTI € KOHUenuis
"QoyHKUiOHANBbHOI rpaMOTHOCTI", dKa BU3HA4YaeTbCA SK pPiBEHb OCBIYEHOCTI,
OOCATHYTUN YYHAMM NI Yac HaBYaHHA B LUKOMi. Y KOHTEKCTi NpuUpoOaHUYOl
OCBITU, OYHKLiOHanNbHa rpaMOTHICTb BKIloYaEe B cebe ekonoriyHy rpamoTHICTb
- 3HaHH4, PO3yMiHHA Ta BIONOBIOHE BUKOPUCTAHHS MpaBuST €KOJSIOriYHOI
noBeaiHKW. Y KOHTEKCTI rnobanbHOro Macwtaby HanBaXXNUBILLOK CKNagoBO
YAaCTUHOK PYHKLIOHaNbLHOI rpamMOTHOCTI CTa€ €eKororidHa rpamMoTHICTb,
cnpsiMoBaHa Ha 3abe3neyvyeHHs BUXKMBAHHS MIOAMHN B CyHacHUX yMOBax.

3rigHO 3 TNyMayHMM CMNOBHMKOM  CYCRiflbCTBO3HABYMX TEPMIHIB,
"eKosioriyHa rpamMoTHICTb — Ue piBeHb MNPUPOLAHNYO-HAYKOBUX 3HaHb,
cneuianbHUX YMiHb | HaBWYOK, a TaKOX MoOpasibHUX SAKOCTEW NIOAUHW, WO
A03BOSIAITE MOMY CBIAOMO ©paTn ydacTb B NPUPOAOOXOPOHHIN AisfIbHOCTI"
[8]. Tomy cnig roBoputM nMpo YHKUIOHaNbHY €KOSMOorivyHy rpamMoTHICTb,
cnpaAMoOBaHy, Hacamnepe[, Ha BOSIO4IHHA NEBHUMWN €KOSTOrNYHUMWN 3HAHHSMU,
nepeBaXkHO MPUPOLAHNYOro XapakTepy, Lo A03BONATb NOSCHIOBATUN CYTHICTb
aBuW, WO BigbyBaloTbCs, | OPMYBaTK LIMICHY KapTUHY CBITY, MUCNEHHS i
cBiTornaa.

[MoHATTA "eKkonoriyHa rpaMoTHICTL" SIK negaroriyHa KoHUenuis Bu3Havae
NpoueC HaBYaHHS, BMXOBAHHSA Ta PO3BUTKY OCOBMCTOCTI, CMPAMOBaHUIA Ha
ynopsagkyBaHHA CUCTEMM HAYKOBUMX Ta MPaAKTUYHUX 3HaHb, UiHHICHUX
OopieHTauin y nosediHUi Ta OiANbHOCTI, WO COpuUslTb BignoBiganbHOMY
CTaBlfIEHHIO 00 couianbHO-MPUPOAHOr0 OTOYEHHS Ta MPUUHATTIO €KOJSIOriYyHO
OOrpyHTOBaAHUX XUTTEBUX 3BMYOK. BUBYEHHSA 3MICTYy HaB4yanbHOro matepiany
A03BONUIIO BUSIBUTM Ta OBGI'pyHTYBaTU AMAAKTUYHI Ta METOAWYHI MPUHLUMMAN
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oOpMyBaHHSA €KOSorivyHOl rpaMoOTHOCTI 3400yBadviB OCBiTW, WO CTaHOBUTb
HeBi4'€eMHY CKnagoBy (PYHKLIOHaNbHOI rpamMoTHOCTI [9].

basoBMM enieMeHTOM eKOonoriYyHOI rPaMOTHOCTI € 3HaHHS NPO EKOSIOrito,
SKi gonomararoTb PO3KPUTM CYTHICTb MPUPOOHUX SBUL, Ta pPO3YMIHHSA
LiNiCHOCTI nNpMpoau, WO BMfMBAE Ha PO3BUTOK E€KOJSIOMNYHOro MUCIIEHHS Ta
dopmyBaHHSA HaykoBoro ceitornagy [1]. EkosioriyHa rpaMOTHICTb € KIMHoYoBUM
ereMeHTOM €eKOSOri4yHOI OCBITU ANSA LUKONAPIB, CNPAMOBAHOK Ha PO3BUTOK
€KOMoriYyHo obrpyHTOBaAHOro Crnocoby XUTTs B Cy4aCHUX yMOBaXx.

HaykoBo 06GrpyHTOBaHO, LLO €KOSOoriyHa rpamoTHICTb — ue, MO CyTi,
piBEHb 3HaHb 3 MPUPOAHUYMX HAyK, OCODNMBUX YMiHb Ta HaBMYOK, a TaKOX
MoOparibHUX AKOCTEM YYHIB, LLO O03BONAKTbL IM CBIiJOMO OpaTu y4acTb Yy
NPUPOLOOXOPOHHIN AisNbHOCTI [5].

Cnig 3asHauMTn, WO €eKonoriyHa rapMoHis € BaXXMBOK CKIagoBOK
HaLWOro Cy4acHOro >MUTTH, OCKISIbKM BOHaA BW3HA4ya€e cnocib, skum Mu
B3aeMOoAieMo 3 Npmpoaoto Ta 36epiraemo il pecypcu ans MandyTHIX NOKOSiHb.

OCHOBHI CKNagHWKN €KOMOrivyHOI FPaMOTHOCTI BKMOYaKOThb:

- 3HaHHA Npo npupoay — PO3YMIHHA MpUHUUNIB (PYHKLIOHYBaHHA
€KOCUCTEM, B3aEMO3B'A3KY MDK XXMBOK Ta HEXMBOK NPUMPOLOD, LUMKIIB
PELMKNIHTY Ta eHepreTUYHNX NOTOKIB;

- YCBIiOOMIEHHA €KonoriyHmx npobnem - po3yMiHHA Ta BU3HaHHS
BaXXNIMBOCTI €KONOriYHMX nNpobrem, Takmx sk 3abpyaHeHHs NOBITPS, BoAW Ta
PYHTY, BUCHa)XEHHS pPecypcCiB, 3MiHa KrliMaTty ToLO;

- YMiHHS aHanisyBaTu Ta OUiHIOBATM BNMMB JIOACBKOI OiSANIbHOCTI Ha
npupoAay; 34aTHICTb po3rnagaTth HacnigkM CBOIX i Ta Ain iHWKX nogen Ha
AOBKINNA Ta NnpuiMaTt O6rpyHTOBaHI PilEHHS AN 3MEHLLEHHS HEraTUBHOIO
BANUBY;

- HaBWYKU CTasioro CroXuBaHHS — BMiHHS 34IMCHIOBATU CBOI CrMOXWUBYI
BNMBOpK 3 ypaxyBaHHSIM €KOSOrNYHUX HacnigKiB, Biggatoun nepesary supobam
Ta nocriyramMm 3 MEHLIMUM €KOJSTONYHMM BMSIMBOM;

- y4yacTb Yy 3axucTi npupoauM — 3arydeHHs [0 aKTUBHOI YyyacTi B
€KOJoriYHMX iHiLiaTMBax, NPUPOOOOXOPOHHMX 3axodax Ta rPOMaAChKuX Aisix 3
METOO NIATPUMKN Ta BiAHOBIEHHS EKOCUCTEM,;

- nigTpyMKa cTanoro pPo3BUTKY — MNIATPUMKa i NPOCYyBaHHA KOHLUenuil
cTanoro po3BUTKY, SIKa BpaxoBye MOTpebu cydyacHOro cycninbCTBa, He
NigipByOYM MOXITMBOCTI ManOyTHIX MNOKOSMiHb 3a40BOSIbHATY CBOI NoTpebu [7].

Lli cknagHukn cnpunaioTb (OPMYBaHHKO €KOSOrYyHOI rpamMoTHOCTI Ta
gornomaratoTb fnogaM npuaMaTy BignosiganbHi pilleHHa Wwoao B3aemogil 3
NPUPOLOI0 Ta CTBOPEHHS XUTTEBOrO cepeaoBuLLa ANst ManByTHIX NOKOSIHb.

barato (inocoiB i BYEHMX BBaxalTb, WO ANA OOCATHEHHS L€l HOBOI
cTpaTterii HeoOXigHO 3MIHMTM CBIAOMICTb HacerneHHsi. OcBiTa € KH4YOBUM
MEXaHIi3MOM B LIbOMY MPOLECIi, OCKiSIbKM BOHA MOXe LUBUOKO cdopMyBaTu
HOBI JIIOOCBKI AKOCTI Y Cy4aCHMX MeLUKaHLUiB nrnaHeTu. BHYTPILWHIA CBIT KOXHOT
NIOONHU BU3HAYa€e B3aEMUHM MIXK NIOAbMW Ta NpUpoaoto [2].
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OcsiTa i ctanun po3BUTOK Oe3nocepenHbO MNOB'A3aHi MK coboto, i
eKomnoriyHa ocBiTa € HeobxigHO YMOBOK And  cTanoro  pPo3BUTKY
cycninoectBa. OCHOBHOK METOK OCBITM MNOBUHHO CTaTM OPMYyBaHHS
0CODUCTOCTI, AKa Ma€ eKONOoriYyHy KOMMNETEHTHICTb.

OpraHizauia HaB4yanbHOI AisNbHOCTI, sika chpsiMoBaHa Ha pPO3BUTOK
€KOJOrYHOI rpaMOTHOCTI, € O4HMM i3 CNocobiB BUSBMNEHHSA 3MICTY L€l OCBITW.
[Mpobrnema €eKoMnoriYHOI rPamMoTHOCTI TaKoX [OOCHiaXKyeTbCcAa B poboTax
Bigomoro ykpaiHcbkoro negarora O. CaBuyeHka, 9KMA PO3KPUBAE CydacHi
acneKTn eKonorivyHol rpamoTHOCTI 3gobyBadis ocBiTH [7].

EkonoriyHa rapmMoHia o3Hadyae 6anaHc MK noACbKMMU  OiaMu  Ta
NPUPOLHMM CepefoBULLEM, SIKMIN CAPUSAE CTaroMy PO3BUTKY i 36epeXeHHto
BiopisaHOMaHITTS. Lle He nue YHUKHEHHS LWKIOAMBMX BNSIMBIB HA EKOCUCTEMM,
ane n akTMBHE CTBOPEHHSI YMOB 4114 IXHbOro BiAHOBIEHHA Ta 36epeXXeHHs.

Ha agymky JlykK'ssHoBa J1.b., nornubneHHa 3miH kniMaTty, 3abpyaHEeHHS
NOBITPSA Ta BOAW, BUMUPAHHSA BUAIB | BTpaTa NPUPOAHNX CepeaoBuLL - BCE Le
HacCnigKn MOpyLLUEeHHs eKOoMoriYHoi piBHOBarn. besa rapMoHii MiX JIOOMHOK i
NpuUpoAoKD 3arpo3a Af1 Haworo 340poB'sl, €KOHOMIKM Ta 3aranibHOro
Bbnarononyyys dyge nuwe 3poctatu [4].

KoTaw |. 3a3Havae, WO HEeBiQ'€MHOK YaCTUHOK EKOSMOrYHOI KynbTypwu
0ocoOUCTOCTI € I eKomnoriYHa OCBiYEeHICTb, @ OCHOBOI L€ OCBIYEHOCTi €
eKonoriyHa rpamMmoTHICTb, (opMyBaHHA 4KOi BigbyBaeTbCA Yy MNpOLECi
eKonoriYHol OCBITU. YKpaiHa CTOITb nepen BMO6opoM cTpaTerii CBOro po3BUTKY
B Cy4acHin enoci [3].

ByeHi nNponoHytoTb pi3Hi CcTpaTerii po3BUTKY, $Ki MakTb BUPILLUTU
npobnemy couianbHO-eKOMNOriYHOI Kpn3n KomnrekcHo. lNMpouec doopmyBaHHS
€KOJI0rYHOI KOMNETEHTHOCTI YYHS Yepe3 3aCBOEHHS CUCTEMU IHTErpoBaHUX
3HaHb NPO Npupoay, MeTohdiB HaB4YasibHO-Mi3HaBaNbHOI AiNbHOCTI, PO3BUTKY
LiIHHICHMX  OpieHTauin y  pisHUX  cdepax  XKUTTELIANbHOCTI  Ta
NPUPOLOOXOPOHHOI NPaKTUKM BpaxoBaHO B [lepXaBHOMY CTaHOapTi OCBITH,
wo 6GasyeTbCA Ha NpUHUMNAX KOMMETEHTHICHOrO Ta  OCOBUCTICHO
OpiEHTOBaHMX nNigXxoA4iB OO0 HaB4yaHHA, BpaxoBye BiKOBIi 0COBGNMBOCTI
NCUXoi3ionoriyHoro po3BUTKY OUTUMHW | Mae Ha MeTi 3abe3neynTu
3000yBayiB OCBITU PO3BUTOK €KONOrMYHOT KOMNETEHTHOCTI [6].

Mpobnema ekonoriyHOl OCBITM B YKpaiHi € AyXe akTyanbHOow i Mae
BENUKE 3HAYeHHs [ONd CbOrofgeHHs i ManbyTHboro. [na [OOCArHEeHHs
€KOJOorivYHOI rapMoHii NOTPIOHI cninbHi 3ycnnns BCix cycninbHux cdep. Ha
nepliomMy eTani ue BKIKYae CBiAOMUMIA Cnocib XWUTTS Ta BUMPOOHMLUTBA,
CNPSIMOBaHUMA Ha 3MEHLUEHHS1 BUKMAIB Ta ONTUMI3aUIl0 BUKOPUCTAHHSA
pecypciB. BaxknnBo Takox CcTBOproBaTM Ta NiATPUMYBATU 3aKOHM Ta NOMITUKMK,
CNpsIMOBaHiI Ha 3axuUCT NpPUMpoOAM Ta NPUMYcCOBE OOTPUMAHHS €KOMOrivYHnX
HOPM.

Kpim TOro, ocBita Ta nigBULLEHHSA €KOMNOriYHOI CBIAOMOCTI rpalTb
KNIOYOBY pPoJSib Yy (POPMYBaHHI FAapMOHINHOrO BIOHOLWEHHA 00 Npupoaun.
LLnaxom iHOpMyBaHHA Ta BMXOBAHHA MOJSIOOOrO MOKOMIHHA MW MOXEeMO
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CTBOPUTM KynbTypy, B SKiA NIOAN PO3YMilOTb BaXMMBICTb 30epeXeHHs
NPUPOAHUX pecypciB Ta OepexnuBoro ChiBiCHYBaHHA 3 HAaBKOSULUHIM
cepenoBuLLEM.

OTmxe, ekonoriyHa rapMoHisi € BaXXSIMBMM €f1EMEHTOM HaLLOro Cy4acHOro
CBITY, 9KMA BUMarae yBaru Ta fiin KOXXHOro 3 Hac. 36epexXeHHs piBHOBarn mix
NOACTBOM | NPUPOAOHD BM3HAYae Hawe ManbyTHE | Mae KpUTUYHE 3HAYEHHS
Ansa 3abe3nevyeHHs XXUTTE30aTHOCTI HaLLOT NIaHeTH.
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EkonoriyHi npobnemn HaBKOMULIHLOIO cepeaoBuLLa i pauioHarnbHe
NPUPOOOKOPUCTYBAHHS
YOK 632.5 (477. 51)
CrenaHeHnko O. IM.

AMOpoO3ia nonnHonucra — HeGe3ne4YH BUKITUK
ansa MNpunyubKoi rpomaaun

lNpunyubkul KpaesHasyul my3sel im. B. |. Macnoea, YkpaiHa

In the article, it is shown the history of penetration and spreading of ambrosia
(Ambrosia artemisiifolia L.) in Ukraine, given botanical characteristics, and outlined
peculiarities of a threat to public health. It is identified the fact of penetration of A.
Artemisiifolia L. into the town of Pryluki. Based on the gathered information and
own research, it is identified the centers of localisation of ambrosia in Pryluky. It is
highlighted the relevance of the ambrosia problem for the town and analysed the
accumulated world experience in the struggle with this threat.

Key words: Ambrosia, A. artemisiifolia L., allergen, quarantine weeds.

[MoTpanmBLUM Ha TepuTopito YKpaiHM SIK nikapcbka pocrnHa, ambposis
NOSIMHONMCTA CTana 3nicHUM Byp’stHOM Ta 3arpo30t0 ANs 340PO0B's NMIOANHMN.

Ha nouyatky XX ct., y 1914 — 1918 pokax, Heganeko Big cTaHuil
KyoawiBska (HWHIi KpuHM4YaHCbkuMA panoH [HinponeTpoBCLKOI obnacTi)
HiMeLbKUA KOMOHICT arpoHoM Kpukep BUCISB HaCiHHA aMepuKaHCbKOI
nikapcbKol pocnnHn — ambpoasii nonmHonucToi (Ambrosia artemisiifolia L.).

LIto pocnuHy BMKOPUCTOBYBann B HapOOHIN MeOWULMHI, 9K TOHI3YHuYnH,
NPOTUrapsiYkoBMA Ta npoTMcnasMaTudHMin 3acib. Ha Te, wo y cebe Ha
B6aTtbkiBWKMHI — B [MiBHIYHIN Ta CepeaHin AMmepuui — ambpo3sis nonMHonucrta €
anicHum Byp’siHom, Kpurkep yBarn He 3BepHYB.

[MpunyckaloTb, WO 3 NOraHo OYULLEHUM HACIHHAM YepPBOHOI KOHHOLLINHU
HaciHHS ambpoasii B 1918 poui notpanuno B CTaBponosnbCbKnin Kpan. 3BiaTu
Byna 3aHeceHa 00 NiBAEHHUX PanoHiB YKpaiHuW.

[Mig yac [pyroi cBiTOBOI BiMHM Ha TepuTopil YKpaiHM nepecyBanacs
BENMKa KiNbKICTb BIiMCbKOBOI TEXHIKW, Nogen i TBapuH, i ambposis LLUMPOKO
po3cenunaca Ha Micuax 3 MopyLIeHUM POCITIMHHUM MOKPUBOM, AKUX Ha TOW
yac 6yno ymumano. YTeopusLKn 6e3nid popnocTiB y pi3HUX Micuax, ambposid
HafinHo 3akpinunacs Ha JliBobepexoki. [1]

OpHopiyHa, ceiTnonbHa, MOCyXOCTiKa cipyBaTa POCWHA 3aBBULLIKM
20-180 cm 3 ryctum wWeTUHUCTMM onyweHHaM. CTebno npsimocTosye,
posranyeHe, Tpoxu Bopo3eHyacTe. JInctkm (4 — 15 cmM 3aBOOBXKWN) 3BEPXY
3€eneHi; BepXxHi 4Yeprosi, cuadadi, NepucTopo3ainibHi; HWXKHI — CYynpOTWUBHI, 3
yepewkamu. Kowwukn (3—5 MM giameTpom) 3 TUYUMHKOBUMM  KBiTKaMWu,
anueBngHi, no 8- 5 y KonocoBMaHOMY CyuBITTi. KOWMKM 3 MaTOYKOBUMM
KBiTkKamun, No 1-3 y nasyxax BepxHiX NMCTKIB abo 6ing OCHOBU TUYUHKOBUX
CyuUBiTb. TUYNHKOBI KBITKM (2 MM 3aBOOBXKN) BokanoBuaHi, 5-3ybyacTi, XOBTi.
MaToukoBi (4-5 MM 3aBOOBXKW) — 0€3 OUBITUHW, MO OAHIN B ANUEBUOHIN
3pocnin obroptui. CiM'aHKM (2-4 MM 3aBLOBXKW) AWLEBUAOHI, Binst ocHOBU
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TpurpaHHi, no-pebpax Kpwunari, 3eneHyBaTo-Cipi, rmageHbki, 6nmckydi, 6e3
yybka. [2]

30BHILUHIM BUIMISIAOM POCHMHA Haragye KOHonsi, a 3a hopMoto NINCTKIB —
NosivH. LiBiTe i NNoQOHOCUTL Yy CeprHi — X0BTHI, yTBOptotoum 4o 80 — 100 Tuc.
HaCIHWUH CXOXICTb SIKMX Y I'pYHTI 30epiraeTbca Ao 5 pokiB. HaciHHA cxoanTb y
KBITHI — Ha no4YaTKy TpaBHSA 3 rMnbuHM 1-2 cMm, ane Moxe 3inTu i 3 rMUonHN
6-8 cm. [3]

AMbpo3ia nonnHonMcTa pocTte Ha nacosuLlax, y cagax, Ha ropogax, Ha
BGeperax piyok, cTaBkiB. Moxe NpUrHivyBaTu i BUTICHATU He TiNbKu Oyp’siHW,
ane i KynbTypHi pocnuHu. Ha yTBOpEeHHA 1 TOHHU ambposii NoNMHONUCTOI 3
'PYHTY Bigbupaetbca 950 TOHH BoAW, Y ABa pasun Binblue, HiXK MNeHUUEto.
[Mpn ryctoti o 20 pocnnH Ha KBagpaTHOMY MeTPi BUHOCUTBLCA 3 I'PYHTY
135 kr/ra a3oty,40 kr/ra docopy, 157 krira kanito, WO B ABa-TpU pasu
BinbLue, HiX NWeHUUEero Ta KyKypyas3oto.

AMbpo3ia Moxe pgocarath OO0 2 METpiB BUCOTU, LWIMBbHICTb CXOAiB
gocdrae 0o 5-7 tuc. wr., a cditomaca — oo 10 TOHH Ha rektap. AMbposis
MICTUTb ankanoigwn. [4]

KBiTkKM amOpo3ii BUAINAKTbL BENUKY KiNbKICTb MUNKOBUX 3€PEH, SKi
3aBOSAKN BITPY PO3HOCATBLCS | MOXYTb Ha BENWKI BiACTaHi nowwmptoBatucs. ng
MIOONHU KBITKOBUW MWNOK amOposil gyxe wkignuemin. Y nepiog UBITIHHA
pPOCNMHK Yy ©GaraTbOX BUHMKAE aneprinvHe 3axBOPKBaHHA — amMOpPO3iNHUK
NoMiHO3. Aneprito BUKIMKAKOTb OifKM-aHTUreHU, SKi 3HaXoAATbCA B MUIKY
ambpoasii. [Mvnok, noTpannsyn y HiC, OPOHXM, BUKIIMKAE CrbO30TEYY,
nopywye 3ip, nigsuwye TemnepaTypy Tina. BinbyBaeTbca pi3ke 3ananeHHs
CNN30BUX 0BOMOHOK BEPXHIX AMXanbHUX LINSXiB. ANepronorn cTBepaXyoTb,
O NWMNOK amObposii — HamarpecuBHILMA anepreH, AKMn KpiM anepridyHoil
peakuii, 30aTHUM BUKNIMKATU acTMy. NMpuunHKM cunbHOI aneprii Ha ambpoaito
NPUXOBYIOTLCSA B amMOpPO3iEBIN KUCNOTI, sika BXOAUTb A0 ckriagy nunky. Konu
MUNOK NOTpannde Ha WKIPHUIA NOKpMB abo Crim3oBy OOOMOHKY, MOYMHAETHLCS
anepriyHa peakuis. TpannsoTbCa BUCUMNAHHA Ha LUKIPIi, SIKi CYyNpOBOAXKYOTLCS
NPUTHIYEHUM HACTPOEM | CUNbHOK ApaTiBnueicTio. KpiM UbOro, MOXyTb
crnocTepiratncs CunbHi ronoBHI 6oni, NoraHMn coH abo N 6e3CoHHA, BTpaTa
HIOXY i CMaky, 3HWXeHa KOHueHTpauia ysarn. Bci Ui CMMNTOMM MOXYTb
cBiguMTM npo aneprito Ha ambposito. Ane, yacTiwe 3a Bce, noau
CnpynMaloTb BULLEONUCAHI CUMMTOMU 3a 3BUYanHy 3actyay. [5]

BignosigHo 3akoHy YkpaiHu "[lpo ©OnaroycTpin HaceneHux MyHKTiB"
rpoMagsiHi, nignpuemcTBa, YCTaHOBM Ta opraHisauil y cdepi dnaroyctpotro
HaceneHux MyHKTIB 3060B’A3aHi yTpuMyBaTW B HanexXHOMY CTaHi 00’eKTu
bnaroyctpoto (ix 4acTuHu), WO nepebyBawTb Yy IX BracHocTi abo
KOPUCTYBaHHi, a TaKOX BW3HA4YeHy nMpaBunamm OnaroycTporo Teputopil
HaceneHoro NyHKTy nNpunerny 4o unx o6’ekTiB TepuTopito.

137



EkonoriyHi npobnemn HaBKOMULIHLOIO cepeaoBuLLa i pauioHarnbHe
NPUPOOOKOPUCTYBAHHS

AHanoriyHa BuMora MictTuTbcsl B 3akoHi YkpalHu "lNpo 3abeane4yeHHs
CaHiTapHOro Ta enigemMiyHoro 6narononyy4s HaceneHHs": opraHn BUKOHABYOI
BNaau, MiCLLEBOro caMoBpsayBaHHS, NiANPUEMCTBA, YCTaHOBM, OpraHisadii Ta
rpomagsiHn 3060B'a3aHi yTpuMyBaTKM HaZaHi B KOPUCTYBAHHS YN HAmNEXHi M
Ha npasi BACHOCTI 3eMesibHi OINAHKM | TepuTopil BignNoBIiAHO OO0 BUMOr
CaHiTapHUX HOPM.

TakuMm 4YMHOM OOOB’SI30K LOAO 3HULLEHHSI KapaHTUHHUX Oyp’siHiB Y
HaceneHoMy MyHKTI MOKNagaeTbCa Ha BracHuka (banaHcoyTpumyBaya)
3eMerbHOI OiNaHKN. [6]

HarnedektuBHilwmm 3acobom 6opoTbbn 3 Oyp’ssHOM € 3acToCyBaHHS
KOMMMEKCHOro nigxogy A0 BUpiWEHHss npobnemMm — 3acTOCYyBaHHS
arpoTEXHIYHUX, MEXaHIYHUX Ta XiMiYHMX MeToaiB 6opoTbON.

ArpoTexHiyHMn meToq nepeabadvyae o4vMLEHHS MOCIBHOro MaTtepiany,
OOTPUMAHHA YepryBaHHA KynbTyp Yy CiBO3MiHax, OCHOBHWW i nepeanociBHU
00OpobiTOK rpyHTY, BYACHMK Aorngg 3a nociBamn. Ha nonax Hawmkpawmmn
3axuCT Big Uiel pocnvHu 3abe3neyvyoTb KynbTypy CYLINIbHOrO MOCiBy, LWO
OPMYIOTb MNOTYXXHY NMCTOCTEBNOBY Macy — O3UMI MLWEHULS, XUTO, AYMIiHb,
TpuTikane.

XiMiYHM MeTOo4 [OOUiNIbHO 3acToCoBYBaTU Yy MPOMUCIIOBUX 30HAX, Ha
y3biyuax pgopir, Ha cinebrocnyriggax. BiH nepegbayae 3acTtocyBaHHA
repbiungis BigNOBIAHO OO Nepeniky necTtuuuaie i arpoximikaTiB, JO3BONEHUX
[0 BUKOPUCTAHHS B YKpaiHi.

MexaHiyHnn meTon GaxkaHO 3acTOCOBYBaTWM Ha TEPUTOPISX HaCENEeHUX
NyHKTIB. Ha 3emnsax 3 BUCOKMMW W AyXe BUCOKUMU CaHIiTapHO-TrEHIYHUMU
BMMOramun (3emri HaBKONO >XMTNOBOI 3abynosBu, rpomMaacbkux Oyaisesb,
TBAPUHHULIBKNX (bepM, Napku, CTagioHN, CNOPTUBHI MangaH4mMKu, NPOMUCIIOBI
TepuTopil TOLLO), A€ HE MOXIMBE 3acTocyBaHHs repOiumais. Tyt ambpoasisa
3HULLYETLCS LUMSIXOM BUNAnOBaHHA, PyYHOro BuAaneHHs abo CKOLLyBaHHS.
[oBegeHa eMeKTUBHICTb Mi3HbOrO CKOWYyBaHHSA amOpos3ii MNOMMHOMUCTOT
6esnocepenHbO A0 11 UBITIHHS, KON YTBOPKOTHCA BOMNOTENOAIGHI CyuBITTS,
ane BOHW LWWe He PO3KPWUIUCH, WO A03BOSIUTb BUPILLMTK Kiflbka npobnem —
YTBOPEHHSA anepreHHoro nurky Ta HaciHHA. OpieHTOBHI onTUManbHi TepMiHU
CKOLUYBaHHSA — [pyra nofioBMHa JIUMHA — NOYAaTOK CepriHa. [7]

BecHoto Ta Bnitky 2023 poky npauiBHukn [MpunyubKkoro KpaesHaB4yoro
My3eto iMm. B. |. Macnosa nposenun iHPOpPMYBaHHSA HacerneHHs MicTa npo
LWKIONUBICTE amMbposii nonnHonmuctol Ta Metoau ©HopoTbbn 3 Heto.
(po3gaBaHHS iHpOpMaLINHUX NTUCTIBOK).

3a cBigYeHHAM TrOMoOBHOrO cneuianicta Big4iny KapaHTUHY POCHAWH
YnpaeniHHA diTocaniTapHol 6e3neku B M. MNpunykn banabyx O. M., ambpoasiga
NOSIMHONMCTA BriepLue 3’ssmunaca Ha TepuTopil MNpunyk 8 2002 poui.

Ha paHun 4vac amOposito NOMMHONUCTY BUSABMNEHO: panoH LleHTpy
TBOPYOCTI AiTen Ta HauTea, panoH OEINO, Teputopis BINCbKOBOro Micteyka
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Ne12, no synuusax: MNMupaTtuHcekin, MBapaincekin, Kinbuesin, Mepois lNMpunyk
Ckoponagacbkoro, PokuTHin, 3 B'i3g NeTbmaHa Caranga4yHoro.

3i cniB ronoBHOro cneuianicta CaHITapHO-EKOMOrNYHOr0 KOHTPOSHO
ynpaeniHHA 3 nMuUTaHb HaAa3BMYauHUX. cuTyauil Ta O0B6O0pPOHHOI poboTu
[Mpunyubkoi micbkol pagu, bonyeHko A. T., 3 1914 poky 3a [OpPYyYEHHSM
MICbKOroO rofioBM CTBOPEHO MICbKMKW WITab 3 nokanisauil Ta nikBigauil BOrHULL
ambpo3sii NONMHONUCTOI.

Pobnsum BUCHOBKKU, MOXHa ckasaTu, Npo Te, Lo aMbposia nonmHonucra
poO3noBcloaniaca Ha 3HadHin Teputopil micta Mpunykn. Ocobnueo LboOMy
nocnpusina BinHa. OcTaHHi pokuM Braga He nposoauna ©6opoTbby 3
HeDe3MnevyHo POCANHOK, TakoX 36inblumnaca  KifnbKiCTb  3aKUHYTUX
AgomorocnogapcTs, Ae nobinbluano 3apocten amobposil.

Nitepatypa

=

B. B. lNpoTtononosa. PocnuHun — mangpisHukn. — K.: Pag. wk., 1989. —

222 c.

2. 0. A. €nin, J1. T. Ongniubka, C. . IBYyeHko. LLUKINbHUA BU3HAYHUK
pocnuH. — K.: Paa. wk., 1988.- 263 c.

3. [oBigHWK Mo 3axuCTy MOnbOBUX KynbTyp, 3a pepakuieto . B. ['puceHka,
B. . Bacunbesa.-K.: Ypoxan., 1985.-259 c.

4. AmOposia nonuHonucta [EnekTpoHHUM pecypc] — Pexum poctyny:
https://uk.wikipedia.org/wiki/

5. HebesneyHa pocnuHa — anepreH ambposia nonuHonucta [EnekTrpoHHun
pecypc] -  Pexum  goctyny: https://consumerhm.gov.ua/709-
nebezpechna-roslina-alergen-ambroziya-polinolista.

6. [lopagok 3HUWEHHA ambposii Ta IHWWX KapaHTUHHUX Byp’sHIiB

[EnexkTpoHHWI pecypc] — peXunm AOCTYyny:
https://wiki.legalaid.gov.ua/index.php.
7. Ambposia nonuHonucTta [EnekTpoHHWM pecypc] - Pexum pgoctyny:

https://lab.gov.ua/pro-nas/news/ambroz-ya-polinolista.
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YOK 574.4(477.5)

YopHa A.B., V?Jlucenko .M., 2lUynbra O.0., ?binuk M.M.

Peani3auisa npoekty opraHisauii ['YHAHCHKOro HauioHarbLHOro
NPUPOAHOIro NapkKy B yMoBax BiUCbKOBOI arpecil

HixxuHcbkull depxkasHull yHisepcumem imeHi Mukonu ozonsi, YkpaiHa
2|lyHsAHCbKUU HauioHanbHUU npupolHUl napk, YkpaiHa

After the full-scale invasion of Russian troops on the territory of Ukraine,
problems arose in the system of management of the objects of the nature reserve
fund of Ukraine, which includes the Ichnya National Nature Park. Canceled, as the
direct damage from military operations turned out to be insignificant. Instead, a
whole range of problems in the management of protected ecosystems, especially
forest ones, appeared. It became much more difficult to carry out selective sanitary
felling, which had a negative impact on the sanitary condition of the forests of the
national park. Unfortunately, mechanisms for effective protection of protected
natural ecosystems during military operations have not yet been developed.

Knro4oBi cnoBa: npoekT opraHidauii, OXOPOHHI pexumu, BiNCbKOBa arpecis,
|[YHAHCBKMI HaLiOHaNBHUA NPUPOAHUIA NapK.

|YHAHCLKMIW  HauioHanNbHUW NPUPOAHMA napk (gani lyHaHcekun HIMT)
6yno cTtBopeHo y 2004 poui, TOMYy XPOHOMOrMYHO BiIH € OOHMM 3
"Hanmonogwmx" ob’ektiB N3P YkpaiHn. OCHOBHMM 3aBOaHHAM [YHAHCBLKOro
HII € 30epexeHHs, BIATBOPEHHS Ta pauioHarbHe BUKOPUCTAHHA TUMOBUX i
YHiKanbHUX JiCOCTENOBUX MNPUPOAHUX KOMMSMEKCiB, WO npeacTtaBnsalnTb
coboto cTpokaty Mo3saiky aybosux, rpaboBo-ayboBux Ta OyOOBO-COCHOBMX
nicie, PI3HOBIKOBUX KYNbTYpP COCHW, €EBTPOMPHMX BONIT Ta Ny4yHOI POCINUHHOCTI
3annas. OaHieto 3 0cobIMBOCTEN POCIIMHHOIO NOKPUBY MapKy € NepekputTd
apeanis gy6a, rpaba Tta nvnu [1, 10].

Teputopia napky ckrnagae 9665,8 ra, y Tomy uucni 4686,1 ra semernb,
HaZaHUX MOMY Y MOCTINHE KOPUCTYBaHHSA, Ta 4979,7 ra 3emMesib, BKIIOYEHUX
0O cknagy napky ©6e3 BunydyeHHs Yy 3emnekopucTyBadiB. Ha nigcrasi
KOMMMEKCHOI OLiHKW, TeputopianbHUX 3B'A3KIB NPUPOAHMX naHawadrTis,
ICHYIO4OI apXiTEeKTypHO-NNaHyBanbHOI cuTyauil Ta 1I MOXIMBI 3MIHW Yy
nepcnektusi, Teputopia Il4yHaHcbkoro  HI  posnogineHa Ha  Taki
dyHKUiOHanbHi 30HK: 3anoBigHy (2419,3 ra, abo 25%); 30HY perynboBaHOI
pekpeauii (4916,8 ra, abo 51%); 30Hy cTauioHapHoi pekpeadii (52 ra,ato 1%)
Ta rocnogapcbKy 30Hy (2277,7 ra, abo 23%). 3a agMiHiCTpaTMBHUM MOAINOM
Teputopis I4HAHCbKoro HIIM nogineHa Ha XaeHkiBCbKo-3aygancbke Ta
bByasHcbko-Ce3bKiBCbKE NPUMPOLOOXOPOHHI HayKOBO-OOCHiIAHI Big4iNEHHS, B
MeXax SAKMX BUAINEHO  3anoBigHi  30HW, 30HM  CTauioHapHol Ta
HaniBCTaLUioOHapHOI pekpeauil Ta rocrnogapcbki 30Hu [8].

3a reoboTaHiyHUM panoHyBaHHAM [1] lyHaHCbkur HITM 3HaxoguTbca B
[Mpunyubko-JloxBuubkoMy reoboTaHiyHOMY panoHi PomeHcbko-lNonTaBcbkoro
reobOTaHIiYHOro OKpyry ny4yHux cTenis, Aybosux, rpaboso-gydoBux (Ha

140



EkonoriyHi npobnemn HaBKOMULIHLOIO cepeaoBuLLa i pauioHarnbHe
NPUPOLOKOPUCTYBAHHS
3axogi) Ta oyboBO-COCHOBMX (Ha Tepacax pivoK) niciB i eBTpodHMX BoniT
INiBoBepexHonpmaHINPoBCbKOI NignpoBiHUil CxigHOEBPONENCHKOI MPOBIHLIT
€Bponencbko-CubipcbKol nicoctenoBoi 0b6nacti.

3anoBigHi 30HM BUAINANUCL 3 BpaxyBaHHAM HAABHOCTI Ha iX Teputopil
LeHononynauin - BMAIB  POCIIMH, WO  XapaKkTepusylTbCsa  HaMBULLMM
NpPUPOAOOXOPOHHUM cTaTycoM. Lle, nepeaycim, coH wmnpokonuctmi (Pulsatilla
latifolia Rupr. (P. patens (L.) Mill. p. p.), 3aHeceHnn po Hopatky Ne 1
BepHCbKOI KOHBEHLiT Ta BUAMW, 3aHeceHi 0o YepsoHol kHurn Ykpainu [11]:
ocoka Goremcbka (Carex bohemica  Schreb.), nanbyYyaTOKOPIHHWK
m’acodepBoHun (Dactylorhiza incarnata (L.) So00), nanb4Y4aTOKOPIHHMK
TpaBHeBun (Dactylorhiza majalis (Reichenb.) P. F. Hunt et Summerhayes),
Kopyyka 4vemepHukosugHa (Epipactis helleborine (L.) Crantz), nigacHiKHUMK
GinocHixxHMM (Galanthus nivalis L.), ninia nicosa (Lilium martagon L.), nnayH
kontoumn (Lycopodium annotinum L.) Ta nyxupHuk manui (Utricularia minor L.).

Cepen npencrtaBHUKIB TBApUHHOIO CBITY TaKOX MpeacTaBneHi Buaw,
3aHeceHi 40 OCTaHHbOro BMAaHHA YepBoHOI KHUMM YkpalHu [12]. HaBegemo
nepenik BuAiB: TaHiMacTUKC cTaBkoBuK (Tanymastix stagnalis L.), 6abka
nepes'adaHa (Sympetrum pedemontanum Allioni), [o3opeub-imnepaTop
(Anax imperator Leach), kpacotin naxyyun (Calosoma sycophanta L.),
Xyxenunusa amoplukysaTa (Carabus intricatus L.), xyk-camiTHUK (Osmoderma
eremita Motschulsky), mypawmHnn nes Benuknn (Acanthaclisis occitanica
Villers), wmypawunHun nes 3BunyanHun (Myrmeleon formicarius L), catypHii —
mana (Eudia pavonia L.) Ta pyma (Aglia tau L.), 6paxHuku: ay6osui
(Marumba quercus [Denis & Schifermiller]), ckabioszosun (Hemaris tityus L.),
Kapnukosuu (Sphingonaepiopsis gorgoniades Hubner), npo3seprniHa
(Proserpinus proserpina Pallas), cosku: 6nakutHa (Catocala fraxini L.),
opaeHcbka manuHosa (C. sponsa L.); kanTyp Huui: nuwHa (Cucullia magnifica
Freyer), cpibHa (C. argentea Hufnagel), cosku: poskiwHa (Staurophora celsia
L.), cokupkosa (P. Delphinii L.), Begmeguui: Benuka (Pericallia matronula L.)
Ta Begmeguus-xasaurka (C. Dominula L.), maxaoH (Papilio machaon L) Ta
noganipin (Iphiclides podalirius L.), nonikceHa (Zerynthia polyxena [Denis &
Schifermuller catup 3ani3Hun (Hipparchia statilinus Hufnagel) Ta ciHHUUS
'epo (Coenonympha hero L.), . aHonnin camapcbkmun (Anoplius samariensis
Pallas), kcunokona cionetosa (Xylocopa violaceae L.).

Cepen npencrtaBHUKIB XOpAOBUX TakoX € BUAW, 3aHECEHI 40 YepBOHOI
KHurm  YkpaiHn: Pubnm — MuHb  pidkoBui (Lota lota L.), kapacb
3BmyanHun (Carassius carassius L.); lNtaxn — neneka 4YopHum (Ciconia nigra
L.), rycka 6inonoba mana (Anser erythropus L.), wynika 4opHuin (Milvus
migrans Boddaert), nyHb nonboBui(Circus cyaneus L), nyHb ny4Hun (Circus
pygargus L), xypaBenb cipui (Grus grus L), coBa 6onotaHa (Asio flammeus
Pontoppidan), Pykokpuni — kaxaH nisHin (Eptesicus serotinus Schreber), .
ByxaHb 3BMYanHun (Plecotus auritus L.). BevipHmua pyaa (Nyctalus noctula
Schreber), nunuk geokonipHun (Vespertilio murinus L.), HeTtonunp Hatysiyca
(Pipistrellus nathusii Keyserling et Blasius), HeTtonup cepef3eMHOMOPCLKUN

141



EkonoriyHi npobnemn HaBKOMULIHLOIO cepeaoBuLLa i pauioHarnbHe
NPUPOLOKOPUCTYBAHHS
(Pipistrellus kuhlii Kuhl), HiyHnus BogsHa (Myotis daubentonii Kuhl); CcaBui —
Bugpa pivkosa (Lutra lutra L.), 6opcyk (Meles males L) [4].

[Mpn BMAineHHi 3anoBigHMX 30H TakoX Oyno BpaxOBaHO HasIBHICTb Y
POCINMHHOMY MOKPUBI POCIMHHUX YrpyrnoBaHb, 3aHeCeHUX A0 3esieHOl KHUMK
YkpaiHun [2]. Lle yrpynoBaHHA 3BMY4aMHOCOCHOBMX NiCiB 3BUYANHOSNIBLIEBUX
(Pineta  (sylvestris) juniperosa (communis)) Ta 3BuYanHoayb6oBUX-
3BMYaMHOCOCHOBMX JiciB 3BUYanHosniBueBux (Querceto (roboris)-Pineta
(sylvestris) juniperosa (communis)), yrpynoBaHHs (popMaLin rnednkiB XOBTUX
(Nuphareta luteae), natarta 6inoro (Nymphaeeta albae), naratTa CHiXHO-
6inoro (Nymphaeeta candidae) Ta yrpynosaHHs dpopmadii nyxXmMpHMKa Manoro
(Utricularieta minoris).

OpaHak HanbinbL co30M0rYHO LiHHUMK € YrpynoBaHHs rpaboBo-ay6oBux
Ta pgyboso-rpabosux nicie. [lepegycim ue acouiauil Querceta (roboris)
corylosa (avellanae), Carpineto-Quercetum caricosum (pilosae), Carpineto-
Quercetum aegopodiosum, Tilieto-Quercetum aegopodiosum, Tilieto-
Quercetum caricosum (pilosae). [Oy6oBo-rpaboBi nicn nNOWUPEHi Y
LEeHTparnbHin Ta niBAeHHO-CXigHiM 4YacTuHax l4yHaHcekoro HIM. Brim, cnig
3a3HayunTK, WO BOHM MOCTYNOBO TpaHCOpPMYyeTbCA Yy rpaboBo-aybosi nicwu.
Lle nos’a3aHO 3 TUM, WO BUBIPKOBI CaHiTapHi pybKM 3MEHLLYBanu KinbKiCTb
aepes Quercus robur L., AKMn Mae HW3bKY BIOHOBMOBaNbHY 30aTHICTb
MNOpiBHAHO 3 rpabom. HawnnowwupeHiwnmmn acouiadismm € Carpineto-
Quercetum aegopodiosum, Carpineto-Quercetum caricosum, Carpineto-
Quercetum galeobdolosum Ta Carpineto-Quercetum stellariosum (holosteae).
3asHauveHi aguvHamiyHi  npouecK, BUKNMKaHI  BUBipkoBMMKM  pyBKamu,
NoTpebyoTb HAYKOBO-0OIPYHTOBAHOMY KOpPEryBaHHS LUISIXOM BMPOBaKEHHS
BIANOBIAHNX perynauinHMX MexaHi3MmiB.

Pasom 3 uum, gaBHO icHye npobrnema po3pobkn Ta BApoOBamKEHHS
eEeKTUBHUX MPUPOJOOXOPOHHUX 3axofdiB 36epexeHHss Ta BiATBOPEHHSA
NPUPOLHMUX 30HaNbHUX ekocucteM napky [3, 5-7, 9]. [llepegycim ue
CTOCYETbCS NICOBUX eKkocucTeM Anga 3b6epexeHHa akux i 6yno cTBOPeEHO Len
NPUPOAOOXOPOHHNIN OB’EKT.

OaHuM 3 Kpn3oBux BIOTMYHMX ekodbaKTopiB, L0 NPSIMO BMAMBaKOTb Ha
CaHiTapHUM CTaH nicoBux piTOLEHO3IB, € diTonaTomnorii Pi3HOro reHesucy —
MikO3n  pi3Horo noxomxeHHa (Cronartium flaccidum (Alb. et Schw.)
Wint., Peridermium pini (Willd.) Kleb.), BpaxeHHs cToBOYpOBMMU LLKIgHMKaMM
(Blastophagus minor, Phaenops cuanea, Ips dublicatus, Ips sexdentatus, Ips
acuminatus, Ips typographus, Crypturgus cinereus, Polygraphus polygraphus,
Pityogenes bidentatus, Pityogenes guadridens Ta iH.) TOLLO.

[[OfIOBHOIO MNPUYMHOK NIABULLEHOI YUCENbHOCTI BUAIB-LUKIOHUKIB €
HecBO€YacHe MpoBedeHHA JliCOKOpMUCTyBavyaMm JlicOrocnogapChbkux 3axonis
6opoTebn 3 HebesneyHmu cTOBOYPOBMMW LUKIOHMKAMW Yy BECHSIHO-MITHIN
nepiogq — BuBipKoBUX caHiTapHuUx pybok. Y uen nepiog MacoBoro
PO3MHOXEHHS | MoWMpeHHsT CTOBOYpOBUX LUKIAHWKIB BCi NiCOrocnogapchbki
pobOoTK, 3 NOMINWEHHs CaHiTapHOro cTaHy niciB, 3abopoHeHi BMMOrammu
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3akoHy YkpaiHu "llpo TBapuHHM cBIiT". [lpoTe, HaMbinbw egeKTUBHI
nicosaxucHi 3axoan (caHitapHi pybku) cnig npoBoAuTM came Yy TpaBHi Ta
nepwin nonoBuHI 4epBHA. Lle MOACHIETLCA UMKIIOM pPO3BUTKY KOMax-
LUKIOHWKIB. Pa3oM 3 LUuMm, 3aceneHi CToBOypoBMMM LWKIAHUKaAMW OepeBa COCHU
cnig BMaansiTm 3 HacagXXeHb NPOTSAroM BCbOro BeretauinHoro nepioay.

OpHak, 3annaHoBaHi 3axo4un 3 NOMIMWeHHA CaHITapHOro CTaHy niciB Ha
3aranbHin nnowi 126,2 ra Ha TepuTopil MapKy 3 BINCbKOBUX MPUYUH He
NpoBOANINUCL B3arani. 3ro4oM Taki 3axoau nnaHyBanucb Ha 3arasnbHii oL
126,2 ra, ane dakTn4HO npoBedeHi Ha 3aranbHin nnowi 67,7 ra. Le
MOSICHIOETbCSA CKIMAgHOK Ta OaraToBEKTOPHOK Mpoueaypold OTPUMAaHHS
nimiTiB Ta 40O3BOSY Ha BUKOPUCTAHHS NMPUPOLHNX PECYPCIB.

Pasom 3 uum, BHacnigok Ain KOMMNAEeKcy HeraTMBHUX (pakTopiB JIiCOBI
HacaKeHHS 3Haxo4ATbCsA Ha Mexi BigMupaHHA. [ecTpyKTUBHI npouecu y
doizionoriyHOMy CTaHi epeB MOB’A3aHi i3 3MIHOK TiZPOSIOriYHOro pexumy,
AediumMToM aTMOCKEPHOI BOSIOMM OCTaHHIX POKIB, IHTEHCUBHUM 3aCeneHHsM
CTOBOYPHMMM  WIKiAHMKaMKM Ta xBopobamu. Bce 3a3HayeHe BUwe
NOCUSKETLCA Ha POHI BINCbKOBOI arpecil.

OcobnnBo akTyanbHUM 3aBOaHHSM, WO CTOATb nepen ob6’ekTamu
NpUpPOAHO-3anoBigHOro  ¢oHAOY, 3anuaeTbCs  BMBYEHHA HE  nuwe
GiOPI3HOMAHITTA Yy LUMPOKOMY CEHCi, a W AuMHaMIiYHMX npoueciB, WO
BigOyBalTbCA SK Ha NONynsAuiiHOMY, Tak i Ha 6iOLEeHOTUYHOMY PpIBHSX.
AKe, SIK BUSIBUNOCH, ICHYHOYI PeXNMU OXOPOHU He O03BONAITbL BUPILYBaTU
HaWronoBHilLEe 3aBAaHHS, WO CTOITb Nepen pesepBatamMu, — 36epexeHHs i
BiATBOPEHHS TUMOBUX 30HANbHUX BIOKOMMIIEKCIB Y X €OHOCTI 3 OTOYYHYUM
cepegosuweMm. Ha gymky psgy gocnigHukie [2, 6] 36epertm a ronosHe
AOMOITUCA NMPUPOAHOro CaMoBIATBOPEHHSA pe3epBaTHUX EKOCUCTEM MOXITMBO
nuwe 3a ymoBM 36epexeHHs BCiX CTafin CyKUEeCiMHOI CUCTEMMU, SKi €
enemeHTapHuMmn €BOJTIOLINHMM OAVHNLSIMMU, 3gaTHUMK no
CaMOoBIATBOPEHHS | nogarnbLUOol eBOnoL;l.

Ha cborogHi, Ha anb, BIOCYTHA 4iTKa KOHUEnuis KepyBaHHS
NPUPOAHMMKM MpouecaMmn 3a YMOBWM Ail 3anoBigHMX pexumis. OgHak, Mu
BBa)aemo, Lo NepLIoOYEpProBMM 3aBOaHHSAM € MOHITOpUWHr, 36ip Ta
cuctemaTtmsauis noBHOI iHpopmauil Npo CTaH 3anoBigHUX €EKOCUCTEM Ta
0ocobnMBOCTEN X OWHaMIKM Ta CaMOpPO3BUTKY. ToMy Yy BinblUOCTi BUNagKiB
3aBOaHHs, WO cToATb nepeq ob’ektamum N3O YkpaiHu, MOXYTb BYTH BUPILLEHI
nvwe 3a yMOBU BUKOPUCTAHHSA BCbOrO KOMMIIEKCY HayKOBO-OOIpYHTOBaHMX
perynauivimx 3axopis. [Mpukpo, WO OO0 BUPIWEHHS 3a3HayYeHuX 3aBAaHb
AogarnTbesa NpobnemMun, BUKIMKaHI BINCbKOBOIO arpecieto.

NitepaTtypa
1. TleoboTaHivyHe panoHyBaHHs YkpaiHcbkoi PCP. — K.: Hayk. gymka, 1977.
—301c.
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448 c.
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EkonoriyHi npobnemn HaBKOMULIHLOIO cepeaoBuLLa i pauioHarnbHe
NPUPOOOKOPUCTYBAHHS
YOK 574.4(477.5)
YopHa B.B., HopHa A.B., Jlncenko .M.

NMpob6nemu oxopoHU yrpynoBaHb rigpodiTiB, 3aHeCeHux Ao
3erneHol KHUrm YKpaiHu, Ha Thni 3MiH rigponoriyHoro pexumy
(Ha npuknagi IYHAHCBLKOro HauioHanbHOro NPUPOAHOro NapKy)

HixuHcbKkul depxxasHuli yHisepcumem imeHi Mukonu No2ons, YKkpaiHa

The article is devoted to the problem of protecting groups of hydrophytes
(Nuphareta luteae, Nymphaeeta albae, Nymphaeeta candidae, Utricularieta
minoris,), listed in the Green Book of Ukraine, against the background of changes
in the hydrological regime (using the example of Ichnyansk National Nature Park).
There is a rapid decrease in the area occupied by --- groups, which is associated
with changes in the hydrological regime of large areas.

KntoyoBi cnoBa: rirpogitv, 3eneHa kHura YKpaiHW, 3MiHW TigposioriYyHoOro
pexumy, [YHAHCLKMIA HaLioOHaNbHUA NPUPOAHUIA NapK.

|YHAHCLKMIW HauioHanNbHUK nNpupogHUA Napk (aani — l4HaHceku HIT,
[Mapk) posTawoBaHui Ha Teputopil [punyubKoro panoHy YepHiriBCbKol
obnacTi. 3a agmiHictpaTuBHMM noginiom, Teputopis [llapky nogineHa Ha
XaeHkiBcbko-3ayaancbke Ta byasHcbko-CesbKiBCbke  MPUPOLOOXOPOHHI
HayKOBO-AOCHigHI BiAOINEeHHS.

Knimat Teputopii [4HaHcbkoro HIMNIM noMipHO KOHTUHEHTAaNbHUA 3 M'SIKOHO
3uMoto Ta Tennum nitom. CepeagHbopidHa Temnepartypa ctaHoBuTb + 10,2°C.
Teputopia [Mapky xapakTepu3yeTbCa MNOMIPHOK 3BONOXEHICTIO. CepeaHsa
KiNnbKiCTb onagiB ctaHoBUTb 543,8 MM Ha pik, 3 HUX 70% Bunagae y Tennun
nepiog poky. MakcumaribHa BUCOTa CHIroBOro nokpusy ctaHoBuUTb 0 40 cwMm.
CTiikoro cHiroBoro nokpmBy 2023 poKy €K i y nonepegHi poku He
cnocrtepiranocb. |HKONMM B 3MMOBI MiCsLl BUNagaB HEBENUKUMA CHIr, SKUK
WBKAKO TaHyB. Hawmbinbwa MOTYXHICTb CHIrOBOro MOKpUBY Yy  PpiK
criocTepexeHb npunagae Ha JloTUn Micsaub (KonNuMBaeTbeHa y Mexax 21-37 cm).
Bnepwe cHirosuin nokpue 0yno 3adpikcoaHo 16 rpyaHsa (0,5 cMm), a ocTaHHi
3anuwkun (6nmnsbko 2,0 cm) 7 6epesns.

3rigHO  rigponoriyHoro  panvoHyBaHHA  YKpaiHu, Teputopia [lapky
3HaxoauTbcss B Mexax Cynbcbko-BopcknuHcebkoi nigobnacti goctaTtHbOI
BoaHocTi JliBobepexHol [HinpoBCcbKOI 06nacTi AoctatHbOi BOAHOCTI. [nsa uiel
30HM XapakTepHa rycTtoTa pidykoBoi mepexi — 0,4-0,8 Km/KMm?, MiwaHe
XUBIEHHS 3 YyacTKol cHiroBoro (40-60%), noBepxHeBUI CTiK — 1,74 n/c-Km.

OcHoBy rigponoriyHol Mepexi lNapky cknagae piyka Ygan ta noro niei
NpuUTOKM — p. lyeHbKa i p. PagkiBka 3 nputokamu, Aki HanexaTtb 00 bacenHy
p. AHinpa. Piuka Ypan 6epe no4yatok 3 6onota 6ins c. PoxHiBka I4HAHCLKOI
OTI  Mpunyuybkoro  pamoHy  YepHiriscbkoi  obnacti i npoTikae
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NPUPOOOKOPUCTYBAHHS
[MpnOoHINPOBCBLKOK HWM30BMHOK. Piuvwie 3BuBUCTe, 3aBwumplwkn 15-20 ™
(y BepxHin Teuir), go 20-40 m (y noHwn3ai), 3asrnndwku 0,3-1,5 m (micusammn oo
4,5 m). lMNoxun pivkn 0,2 m/km. 3annaesa — pABoOivHa, 3abonodeHa, Ha
OKpeMux finsHkax — ocylleHa. [MoBepxHA 3annasu nopidaHa ctapopidvsamu,
Mae apyxHo-6anoyHy dopmy penbedy, 3aBaskm YoMy y bankax nodbygoBaHa
Benunka KinbKiCTb cTaBkiB. [oBXuHa p.Ygau ctaHoBuTb 327 KM, nfowla
b6acenHy — 7030 km2 OCHOBHMMW NPUTOKaMM, LLO MNPOTiKATb MO TepUTOpIl
[Mapky € pidkn IdeHbka Ta PapgkiBka, WO CKNagakwTb OCHOBY MOro
ri4ponoriyHoI Mepexi.

Piuka l4eHbKa — niBa npuToKa p. Yaau, Bnagae B Hel Ha BifcTaHi 267 Km
Bid rmpna nodnuay c. pabis lNpunyubkoro parnoHy. lNpoTikae no TepuTopil
Mapky. JloBxuHa pivykn — 28 kM. Mnowa 6aceiHy 167 km?, yxun — 0,93 M/km.
Piuka  piBHUHHA, piumwe  cnabossuBucTe. [JonnHa  CUMETPUYHA,
ManosupasHa, wupuHoto go 200 m, rmmbuHoo go 1,5 M. Cxunu i npunerni
G6anku nonori. bepern i pycno 4acTkOBO 3apoCnu YarapHWKOM i NiCOM.
3annaBa [OBOCTOPOHHA LwWwupuHoto o 500 M. Pycrno Ha npossi 9,1 Km
cnpamneHe (nig yac Topdopo3pobkn) i Mae WMpUHY OO0 S5 M. 3arniCHEHICTb
b6acenHy cknagae 15%, 3abonouyeHictb — 9%, pewTa TepuTopii 3anHsTa
OPHUMM 3eMSIIMU, FTyKaMK i nacoBuLLLaMN.

Piuka PapgkiBka — niBa nputoka p. Yoanm i Bnagae B Hel Ha BiACTaHi
262 km Big rmpna 6ins c. PagbkiBkn MNpunyubkoro panoHy. bepe novatok B
c. AsrycTiBka 3 gkepen. JoBxuHa — 13 kv, nnowia 6aceiiHy 62,6 km2. MNMoxun
piykn — 2,2 m/km. Pycrno 3BMBMCTE LUMPUHOK 00 2 M, LIBUAKICTb Teuil —
0,3 Mm/c. Piyka piBHMHHOIO TUMy, XUBNeHHs MiwaHe. Cxunu i 6epern 3apocnum
nicom, vyarapHukamu. Mae 6 nputok goexumHoro MmeHwe 10 kM. Piyka PagkiBka
NPOTAroM 3 KM 3aperyniboBaHa 6-mMa CTaBKaMW LUTYHHOrO MOXOMKEHHS:
A3stobiscbknin, XumunHe, dinoHoBcbknn, CagoBcbkui, byaiBCcbkun Ta
LleHTpanbHu.

3BaXkaloun Ha 3acyLUSiMBI BECHAHO-IIITHI Ta OCIHHI nepioan nonepeaHboro
M’ATMPIYYA CcTaH 3anoBigHMX BOAHMX OO'EKTIB € He3adoBiNbHUM, amxe
BiAMIYAETLCA MOCTYNOBE MOHWXEHHS PIBHA BOOM AK Yy pivykax Tak i WTYYHUX
BogonMax (ctaBkax) Ha Teputopii gocnigxeHb (Tabn. 1).
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Tabnuuyga 1
NMoka3HuKK piBHIB BOAU Ha rigponoriyHux nocrax.
[Moka3HMKKN piBHA BOAU, CM
No Hasea rigponoriyHoro Ha nepiopg Ha nepion .
nocra CKpecaHHs Pi3Hnuga, cm
3amMep3aHHs
Kpuru
1 p. Yaoan 6e3 Boau (6\B) o\ -
" y HMKYe HUKYe
2 CTaB "383MME" - | & - smoro (-30)|6asoBoro (-70)| 40
3 pycrno nobnuay c. HUXKYe HUKYe ) 20
JlyykiBka 6a3oBoro (-10)|6a3oBoro (-30)
cno nobnunay c HIDKHE
4 Py Ma6is ye. ©asoBoro o/B -
P (-120)
5 ctaB "MucnmBcbkun" O\ 6/B -
6 cTaB "byasHcbkun" - 6\s 6/ -
7 ctaB yp. "Cagose"” o\ o/B -
8 cTaB no6_m/|3y 6\a 6/a i
c. JlyykiBka
9 cTaB "XumM4ynHe" o\ 6/B -
HUXKYe HUKYe
10 ctaB "[3tobiBka" ©a3oBoro ©a3oBoro -
(-100) (-100)

Figpoditn (rigatoitn) — cneuianisoBaHa rpyna BOAHUX POCMWH, SKi
Linkom abo OiNbLOoK CBOEKW 4YacTMHOKW 3aHypeHi y Boagy. Cepead Hux
po3ainaTb Taki ekobiomopdun: renoditm — YKOPIHEHI Yy I'PYHTI 3eMHOBOAHI
POCNUHW; HeucTodiTm — 3 nraBavyYMMnM  Ha MOBEPXHi NUCTKamMu Ta
rigjatoitv — MOBHICTIO 3aHypeHi y Body pocnuHu. [igpodditn BigirpaTb
BaXNUBY PoOSib B €KONorii BOAOMM (YTBOPKOKTb 3HAYHY KinbKicTb Giomacw,
BUAOINAKTE  KUCEHb, €e(EeKTUBHO MNOrfNHaKTbL  MiHepasibHi  PEeYOBUHM,
CTBOPIOKOTb YMOBU A1 PO3MHOXEHHSI | XKUTTERIANbHOCTI  BaraTbox
npeacTtaBHUKIB (payHU. Pasom 3 uuM, 3Ha4Ha KinbKiCTb BUAIB-rigpoqiTis
3aHeceHi 0o YepBoHOI KHUrKM YKkpaiHn [1] abo dopmytoTb PiaKiCHI POCIMHHI
YrpynoBaHHS, LLO BKMNKOYEHI O OCTAHHLOrO BUAAHHSA 3eneHol KHUMrm YKpaiHu
[2]. ¥ Tabnuui 2 nogaHo nepenik Takux yrpynoBaHb: Nuphareta luteae,
Nymphaeeta albae, Nymphaeeta candidae ta Utricularieta minoris, npudomy
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BWOOM-AOMIHAHTOM OCTaHHLOrO € BWUA, 3aHeceHun A0 YepBOHOI KHUTU
YkpaiHun — Utricularia minor L.[1].

Tabnuusa 2
PocnuHHi yrpynyBaHHSA rigpodiTiB, WO 3aHeceHi A0 3eneHOoI KHUMu
YKpaiHn Ha TepuTopii [YHAHCBLKOro HauioHarNbHOro NPUPOAHOro NapkKy.

HanmeHyBaHHSA pOCIIMHHOIO yrpynyBaHHA TeHaeHuiT 3MiH
YrpynoBaHHA dhopmaLlil rnevnkis XoBTUX cTaBinbHa
(Nuphareta luteae)
YrpynoBaHHs popmadii natarta 6inoro CKODOUVETLCS
(Nymphaeeta albae) POy
YrpynoBaHHA dhopmalii nataTTs CHiXXHO-6inoro CKODOUVETBCS
(Nymphaeeta candidae) POty
YrpynoBaHHs cpopwlgun NyXVpH1Ka Manoro CKOPOUYETBCS
(Utricularieta minoris)

[(moGanbHi 3MiHK KiMaTy OCTaHHbOrO OECATUPIYYSA, LLO NPOSBAAETLCA Y
CTPIMKOMY 3POCTaHHIO TeMnepaTypHUX NOKa3HWUKIB Ta BOAHOYAC 3MEHLLEHHIO
KINbKOCTI aTMocdepHMx onagiB npsiMo  BigoOpaxalTbCsl Ha  30iSbLUEHHI
apuamsadii knimaTty Ta 3MiHax rigposioriYHOro pexmmy 3HavyHUX TepUTOpIN.
OcobnmBo scCKpaBO 3a3HaYeHi TeHOEHUil NposBRSATbLCA Ha  TepuTopil
lyHaHcbkoro HIIM aka 3a pexXnmMom 3BOSIOXKEHOCTI TaxXie Ao obnacrteun
[OCTaTHbOI BoAHOCTI JliBoGepexHo-[HiNnpoBCcbkoro perioHy. Ha ubomy Thi
NPUPOLOHI BOOOTOKM &, 0cobnueo, IUTYYHO  CTBOPEHi  CTaBKM
XapakTepuayTbCs 3Ha4YHMM BOOHUM OediunToM (3MEHLLEHHS NOBEPXHEBOIO
CTOKY, YMOBINbHEHHS Teuil, 3MeHLWEHHA noLWi BOAHOro nneca Touwpo).
3a3HadeHi TeHOeHUil Npu3BOAsATb OO0 3MEHLIEeHHS nfouw, ax A0 MOBHOro
3HUMKHEHHs ocenuw, (6ioToniB) rigpodiTie. OcobnMBO KPUTMYHO [[aHa
TeHaeHuis nposiBnaetTbca 6ina [3tobiscbkoro, Mucnmcbkoro, XMMYMHOrO,
Capiecbkoro Ta bygsHcbkoro crtaBkiB. KopeHeBuLla [NEYMKIB  YKOBTUX,
nartaTtta 6inoro Ta CHiKHOBINOro BUABMNUCE BULLE Ypidy BOAM Ta 3rogom
3arnHynu.

Bce BuLe 3a3HayeHe BUMarae HeramHoro BTPYYaHHS Yy Xig HeratmBHUX
npoueciB. 3aranbHi anroputMn 36epexeHHs Ta BIOTBOPEHHS 9K OKpeMux
BUOiB, TaK i IX yrpynoBaHb 3asHauyeHi y nitonucax npupoan [3] Ta
"lNonoxeHHi..." [4], ogHaK He BUPIWYOTb OCHOBHOI nNpobnemu — npoTugii
rmobanbHMM KniMaTUYHMM  3MiHaM MOB’I3aHUX 3 apuamsauiero  3Ha4YHUX
Teputopin. [aHa npobnema € 3aranbHOW Ans  OiNblWOCTi  3anoBiAHUX
Teputopin [lonicca Ta, ocobnuBo, Jlicocteny YkpaiHu, ae 3bepiraetbcs
abopureHHa rigpodinbHa POCNUHHICTb. Ha cborogHi BiaACyTHI AieBi MexaHi3mMu

148



EkonoriyHi npobnemn HaBKOMULIHLOIO cepeaoBuLLa i pauioHarnbHe
NPUPOOOKOPUCTYBAHHS

ApoTuail KNiMaTU4HUM 3MiHaM rnobanbHOro xapakrepy. 3anuaeTbca nuule
NPOBOANTN MOHITOPUHI Cy4acHOro CTaHy rigpominbHNX YyrpynoBaHb AN
aHanisy noganbLloro Xxody CyKUecCiMHuX npouecis. Btim, gna nicosoi
pPOCNMHHOCTI [Mapky 6yno 3anponoHOBAHO KOHKPETHI MNPUPOLOOXOPOHHI
3axoau LWoOO0 MNOKPaLLEeHHA CTaHy JiCOBUX €KOCUCTEM Ha Thi KniMaTUYHUX
3MiH [5].
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YOK 582.3/99(477.51-21HixxnH) MnxannoBCbKun
TapaceHko J1.1.

HocnigHuk pocnuHHoro cBiTy C.l. MnxannoBCcbKuUu
(3a pokymeHTamu Bipainy ¢oHaiB
HiXXKMHCBbKOro KpaesaHaB4yoro my3eto iMmeHi IBaHa Cnacbkoro)

3asidysauka 6i0diny My3seu npupodu lNpuocmep’s
HixuHCbKO20 Kpae3Hag4o20 My3eto iMeHi IsaHa Criacbkoz20, YkpaiHa

The article is devoted to the coverage of biographical data, scientific and
pedagogical activity of scientist-botanist Serhiy Ivanovich Mykhaylovskyi, his
contribution to the development of botanical science at the end of the 19th and the
beginning of the 20th century.

Kntouvosi cnoBa: C.l. MuxannoBcbkuin, 60TaHiK, AOCNIAHUK ONOPUCTUYHOTO
PiBHOMaHITTH, reoboTaHIYHI AOCNIAKEHHS, BUKNaaau.

He Tinbku Ha 3ragky iMeHi, a n Ha gocnigpkeHHa Biorpadii Ta HayKoBo-
negaroriyHoi AisanbHOCTI 3acnyroBye GoTaHik, gocnigHuk, Buknagad Ceprin
IBaHOBMY MwuxannoBcbknM. Y [OOKymMeHTax Bigginy goHaiB HiKMHCBKOro
Kpae3HaB4oro Mmyseto imeHi IBaHa Cnacbkoro (gani — poHam HKM), apxiBHnx
mMaTtepianax HixmHcbkoro Bigainy LepxaBHoro apxiBy YepHiriBcbkol obnacTi
(npani — OAYO), iHTepHeT-pecypcax BAanocs BigHaWTUM HWU3KY akTiB 3
Giorpadii C.l. MmnxannoBCbKOro.

Hapoawnscs Ceprin IBaHoBMY Muxannoscbkuin 17.08.1877 p. y M. HixxuH
UepHiriBcbkoi rybepHii B poauHi BUknagayva kadenpu pocincbkoi CrIoBECHOCTI
HiXKMHCBLKOT Kracu4HOoT riMHasii npu ICTOpUKO-ginosioriyHOMY IHCTUTYTI KHA3S
Besbopoabka IBaHa Mwukonanosuda Mwuxamnoscbkoro [1]. BigcyTHi TouHi
BigomMocTi woao noyaTtkoBol ocBiTM Cepria Mwuxannoscbkoro. [loTpebye
A04aTKOBOI MepPEBIPKM BepCis WOoAO0 MOro HaBYaHHA Yy HiKMHCBLKIM riMHa3il.
Y cboHgax HKM 36epiraetbCa nopTpeTHa CBITNMHA 3  d)OTOCArnoHYy
B.l. MNpxwunyckoro y M. HixxuH, Ha skin C. |. Muxannoscbkoro 3acdikcoBaHo y
dopmi rimHasncta. Ha 3BopoTi € Hanuc onisuemM (riMHasuct HikuHcbKoI
riMHasir).

Buwy ocsity 3006yB B eniTHOMY Ha TOW Yac 3aknagi — IMnepaTopcbkomMy
FOpbeBcbkoMy YHiBepcuTeTi (depnTCbKui, HWHI — TapTycbkur, ECTOHIs),
HaB4YaBca Ha BionoriyHoMy dakynbTeTi [2].

3a pgopydvyeHHsam  ToapuctBa [lpupogogocnigHuKiB — 3ragaHoro
YHiBepcutety, uyneHom gakoro 6y C.l.Muxannoscbkuin, BMNpPOOOBX
1900-1903 pp. BMBYaB POCAMHHUA CBIT HPKMHCBLKOro noBiTy YepHiriBCbKol
ry6epHii (3gincHmB 6oTaHivHi ekcneguuil "ekckypcil” y 28 HaceneHunx nyHkrax:
HixuH, Bepeco4, Xibanoska, [pemawnnieka, 3aHbkn, BepTtieBka, Mana
Koweniska, KykwwnH, 3pyb, T[llnocke, MpwuH, KyHawiBka, [lawkiBka,
TananaiBka, XeuniBka, CuHsiku, Bonogbkosa [iBuusa, Norpebeub, [aHiHo,
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LaTypa, JlocuHiBka, CtenaHiBka, Tartapiska, CanbHe, MakiiBka, fAxHiBKa,
TomaluiBka, AHOpiiBKa. PesynbtaTtu dONOPUCTUYHUX JocnigKeHb
ony6nikoBaHo B "lpausix boTaHiyHoro cagy KOpbeBCbKOro yHiBepcuteTy" nig
Ha3Bol "Ouyepk pacTutenbHoCTM HexuHckoro yesga YepHuUrosckowm
ryéepHun” (1903). VY 3asHadyeHoOMy OopobKy aBTOp [OaB  3ararbHy
XapaKTepuCTUKy panoHy  OOCHIIKEHHS: reorpadgivyHe NONOXEHHS
HibKMHCbKOro noBiTy, KMiMaTtu4yHi yMOBW, reosioriyHy OyaoBy, TUMW PYHTIB,
XapakTePUCTUKY POCINHHMX YyrpynoBaHb (“flicoBa POCIIMHHICTb, J1yYHO-
bonoTHa; GONOTHO-BOAHA; MicyaHa; CTenoBa; KynbTypHa K 6yp’sHn"). 3a
cuctemoro BapwmiHra C.l. MnxannoBcbknm 34iMCHEHO reobOoTaHiYHI  onucu
36 nopsgkie, 83 poauH, 666 pisHoBMAIB pocnnH. OkpiM TOro, AOCHiAHWUK
CKknaB cxemaTuyHy ©OoTaHiko-reorpadiyHy kapTy HiDKMHCbKOro nNoOBITY.
3ibpaHunn  BnacHopyd repbapin 3 628 BMAOIB  KBITKOBUX  POCIIVH
C.l. Mnxannoscbknn nepenas boTaHiyHOMY cagy npu  IMnepaTopCbKoMy
FOpbeBcbkoMy YHiBepcuTteTi [3].

[lo 3akiH4yeHHO HaB4yaHHA C.l.MuxannoBcbkun [gocnimkysas ropy
KaBkasy (1903-1906) Ha nocaai nomiyHuMka ©OoOTaHika (KOoHcepBaTopa)
Tudonicbkoro 6oTaHivHOro cagy [4]. lNMocagy ronoBHoro 6GoTaHika obinmas
BIOMUIN [OCNIAHUK, pyHAATop YyKpaiHCbKoi 60TaHivyHOI Haykn O.B. ®omiH,
TOX Taka cniBnpaus cnpusna reoboTaHiYHUM AOCHIAKEHHAM, HayKOBOMY
nowyky. [lig 4ac ekcneauuil, Ha ropi Ackap-gar B Kapcbkin obnacri
C.l. Mnxannoscbkuin 3ibpaB UMBYNMHN POCANH, AKi BUCagunn y Tudnicbkomy
6oTaHiyHOMY capy. 3’acyBanocsd, wo ue HoBwuin Bua poay Fritillaria, Bua
onucaHo O.B. ®omiHMm n HaseaHo Fritillaria Michailovskyi sp.n. Fomin
(psibumk  Muxannoscbkoro) [5]. 3a cymicHuyteom C.l. MuxannoBcbkui
npautoBaB BUKNagadeMm npupoaosHaBcTBa TUQNICLKOT peanbHOl  LKOMM.
Y 1906 p. yepes 3axBOPIOBaAHHA Ha Masnspilo 3MyLEHUN NMOKUHYTU HaYKOBO-
aocnigHnubKy poboty y Tudnici.

[Mopanble xnTTsa 6oTaHik NoB’A3aB 3 nefaroriyHo poboTo. YNpoaoBxK
1906-1924 pp. npauoBaB Yy HaByanbHUX 3aknagax M. [lontaBa w
MonTtaBwmHKu: y 1906-1907 pp. BUKNagaB Npupoao3HaBCTBO Yy [lonTaBcbKin
peanbHin wkoni, lNMonTaBcbkin XiHo4in rimHasii; ynpogosx 1907-1914 pp.
nepebyBaB Ha nocagi Buknagada [lonTaeBcbkoi 2-0f 4YOMOBIYOI riMHa3Ii;
BMKOHyBaB 00OOB’SI3KM iHCNekTopa riMHasil; ynpogoBx 1914-1924 pp.
nepebyBaB Ha nocagax BuKNagadya npupoao3HaBcTBa binbCbkol riMHasil,
anpektopa [oniHKIBCLKOI TPyOoBOI LIKOMW, 7-pivyHOI WKONM KOHOTOMCLKOro
okpyry [6].

Y doHgax HKM 36epiraetbes gpykoBaHa npomosa "lMpnpoao3HaBCcTBO,
SIK 3aranbHOOCBITHIN NpeaMeT B cepefHin wkoni”, nporonoweHa Cepriem
IBaHOBMYEM Ha ypoO4YMCTOMY 3acigaHHi 3 npueody pidHULi MonTaBCcbKol 2-01
yososivoi rimHasii 25 BepecHa 1909 p.. C. I. MuxannoBcbkuin rpyHTOBHO
AO0BIB CBOK [OYyMKy, L0 3arafbHOOCBITHIN npouec Hemoxnueum 6e3
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BCEBIYHOrO BMBYEHHS MPUPOOHNYMX Hayk. Moro sucnis "lMpupoga- Benuka
KHUra TaEMHWUb, a pa3oM 3 TUM, DKepeno ACbLKOI MyapocTi, ane, wob
BUMTMCA Y HEI MyapocCTi, 1T NOTPIGHO nparHyTX NisHaATK" HIKONW He BTpPaTUTb
CBOE€I aKTyanbHoCTi [7].

CimenHi obctasuHn 3mycunmn C.l. Mwuxannoscbkoro y 1924 p.
noBepHyTUCA 40 M. HiXXMH 3 HamMipoM BraluTyBaTUCS Ha BUKNagaubKy poboTy
00 HPKMHCBLKOro iHCTUTYTY HapOAHOI OCBITU. TMM YacoM npautoBaB BYMTENEM
Npupoao3HaBcTBa Y HPKMHCBbKMX 7-pidHMX TpyaoBux wkonax Ne4, Ne2, Ha
nocagax y HiKMHCbKOMY OKpyXHOMY dbiHaHcoBoMmy Bigagini [8]. byB 4neHom
cninkn pobiTHukiB ocsitn ("Poboc”) (1924), uneHom cninkn "CoBpaboTHMK"
(1925) [9].

3 01.09.1929 p. po 01.05.1936 p. npaurBaB y HIPKMHCLKOMY iIHCTUTYTI
Hapo4HOI OCBITU, MNicnsa peopraHizauii — HiXKMHCBLKOMY IHCTUTYTI couianbHOro
BUXOBaHHSA, HiXnHCbKOMY negaroriyHOMYy iHCTUTYTI imeHi M.B.['oronga Ha
nocagi goueHTa kadeapw 6ionoril.

Y HibKMHCbKOMY BULLII YMTaB KypC OOTaHiKM 3 POCHMHHUUTBOM, nekKuil 3
BU3HAYEHHA POCAWH, METOAMKY BWKNagaHHSA npuvpoao3HaBcTBa, Oys
KepiBHMKOM neaaroriyHol npaktnkn [10]. Okpim  BOTaHiYHMX Aucumnni
BUKagaB Kpuctanorpadito, MiHepanorio, 3asigyBaB Kadenpow isndHol
reorpacpii Ta MiHepanorii 3 reonorieto [11]. 3Ha4HMM € WMOro BKNag no
NiAroToBLi MegaroriyHMX Kadpis, 3anyyvyeHHK CTyOeHTCbKOl Mmonodi Ao
HayKOBUX O0CHNIIKEHb.

C.l. Mnxannoscbknin MaB BMUCOKY KBasnidpikauito daxisua y ranysi
6oTaHikn. [lig 4Yac NopuCTUYHMX AocnigkeHb BYeHun repbapusyBaB
POCNMHN N goTtenep y doHAai HaykoBun repbapiin HiXKMHCbKOro aep>xaBHOro
yHiBepcuteTy iMeHi Mukonu [oronsa 36epiratotbcs 410 repbapHux 3paskiB
konektopa C.l. Muxannoscbkoro [12]. "3ibpaHui nig 4Yac obcnigyBaHHA Ta
onpauboBaHMN MHOK repbapin CXOPOHKETLCA B BionoriYHOMY KabiHeTi
HixkeHcbkoro [leparoridHoro IHCTUTYTY. YKpalHCbKka HOMEHKNnaTypa B3fATa
MHOK 3 AkagemiyHoro CrioBHMKa YKpalHCbKOI HOMEHKNaTypu BUOAHHS
1928 poky" [13].

HocnigkeHHs BYeHUMM doniopu  HiknHcbkoro nosiTy  (YepHiriBcbka
rybepHis), 6onit i nykiB HikuHwmHn, Kaskasy (Tudonicbka ry6epHis),
3akaBkas3sa (MyraHcbkui cTen) cTtanuM 3Ha4YHUM BHECKOM Yy PO3BUTOK
B6oTaHivHOT Hayku KiHUA XIX nodaTky XX cToniTTS.

Y M. Hixnn C.I. MuxannoBcbkuii npoXuBaB 3a afpecol ByNUUS
KomyHarnbHa, 9.

Momep ?.06.1943 p., noxoBaHunM Ha HiknHcbkOMy TpoiybkoMy
KrnagoBuLLi y pOANHHOMY NMOXoBaHHI MnxannoBCbKuX.
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