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VY cTarTi po3nIAHYTO MPOOIeMy 3a0€3MEUCHHS SIKOCTI MMUTHOT BOAM Y CLITBCHKUX
paiionax XKuromupcekoi obnacTi, e 3HaYHa YaCTHHA HACEJICHHS KOPHCTYETHCS HEICH-
TPali30BaHUMH JPKEPETaMU BOIOIIOCTaYaHHA. AKTYaIbHICTh TOCHTIHKEHHS 3yMOBIICHA
BHUCOKHMM piBHEM 3a0pyIHEHHS BOJ HIiTpaTaMH, 3aJ1i30M 1 IiABHUIIEHOIO TBEPAICTIO, 10
CTBOPIOE PU3UKH JUIS 310POB’ s HaceneHHs. OOTPYHTOBaHO aKTyallbHICTh BAKOPHCTAHHS
IHTErpaJbHUX METOJIIB OLIHIOBAHHSI, SIKi JJO3BOJISIFOTH KIBKICHO BiZIOOpa3HTH HE JIHIIIE
TIEPEBHIICHHS] OKPEMUX TMOKa3HUKIB, a H CTPYKTYPY BIAXWJICHb BiJl HOpPMAaTHBHUX 3Ha-
YeHb. 3alPONOHOBAHO BUKOPUCTAHHS METPUKH XEeMMiHra SIK IHCTPYMEHTY iHTerpaib-
HOI OILIIHKHU SIKOCTI ITATHOI BOAM. MeTo I T03BOJISAE KIJIbKICHO OLIHUTH BIAMIHHOCTI MIK
eKCIIEPUMEHTAIbHUMH MTOKa3HUKaMHU Ta HOPMAaTHBHUMHM 3HAYCHHSIMH, LI0 3a0e3redye
MPOCTOTY PO3PaxyHKIB, 00’€KTUBHICTh 1 MOXIIHMBICTH aBTOMATH3allii MOHITOPHHTY.
JocuimkeHHs] TPOBEAEHO HA TEPUTOPIl YOTUPHOX paioHiB obnacTi — bepaudiBcbkoro,
Kuromupceskoro, Kopocrencskoro Ta HoBorpasn-BonnHcbkoro 3a TphoMa KIIOYOBUMH
MTOKa3HUKaMH: BMICTOM HITpATiB, 3arajlbHOTO 3aJli3a Ta 3arajgbHol TBepaocTi. Po3paxo-
BaHO cTaTHCTH4HI XapakTtepuctuku moxubok (MAE, MSE) i Bu3HadeHo iHTerpaibHi
TOKa3HUKH SKOCTI BOAM. YCTaHOBIJICHO, IO Jinine 36 — 45 % 3pa3kiB BiAMOBIAAIOTH
HOpMaruBaM, Tofi sk 20 — 40 % maroTh KpUTHYHUIN piBeHb 3a0pynHeHHs. Haiiripiui
pe3ynbraru 3adikcoBaHo y bepauuiBcbkoMy paiioHi, e KOHIEHTpaLlisl HITpariB mepe-
BHUIIIy€ HOPMY B 2,6 pa3u. MozemoBaHHs 3a BiICTaHHIO XeMMiHTa [T0Ka3ajo, 10 BoAa
MIPUHHATHOI SKOCTI XapaKTepHU3y€eThCsl 3HAUYCHHSIMH METPHUKH 10 16,8, a mepeBHIIEHHS
IBOTO piBHS BKa3y€ Ha MiIBHIIEHI pU3UKUA. MeTo mpoaeMOHCTPYBaB €(EeKTUBHICTD y
knacudikanii 3pa3kiB BoAU 3a CTyIeHeM 3a0pyIHEHHS Ta J03BOJIMB chpopMyBaTH iHTe-
rpaJibHy OILIIHKY CTaHy JpKepels BogonocradanHs. OTpuMaHi pe3yiabraTu CBia4arh Ipo
JOLUIBHICTh BUKOPHCTAHHS BiJICTaHi XeMMiHra sIK IPOCTOl Ta HaAiiHOT aJIbTepHAaTUBH
TPaIMLIITHAM 1HJEKcaM SKOCTI BOJIH, IO J1a€ 3MOTY CTBOPIOBAaTH aBTOMAaTH30BaHI CHC-
TEMH MOHITOPHHTY Ta KapTorpadiuHi cepBicH I MPUHHATTS YIPABIIHCHKAX PIllICHD
Ha piBHI Tpoman. [IpakTudHa 3HAUYIIICTh pOOOTH MOJATAE Y MOXKIMBOCTI 3aCTOCYBaH-
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HSI METOJLy JIJISl ITiJBUILICHHS €KOJIOTIYHOT Oe3MeKy BOIOIIOCTAayaHHs i peaizawii e
crasoro po3sutky OOH (LICP-6).

KitrouoBi crmoBa: muTHA BOna, SIKICTh, HITPaTH, 3aJi30, TBEPIICTh, iHTETpaIbHA
OIIiHKa, BificTaHb XeMMiHra, JKutoMupchka 00macTs.

[ocTranoBka mpodaemu. IluTHa Boga € OMHUM 3 KIIFOUOBHX PECYPCIB,
HEOOXiTHUX I MIATPUMAHHS KUTTS Ta 3[0pOB’s JIOAuHH. BinmorigHo mo
naHux BcecBiTHROT oprasizallii OXOpOHHU 30pOB’sl, TIOHAM 2 MUIBIPIU JIIONCH
Y CBiTi HE MalOTh JOCTYITy 10 OE3TMEYHOI BOAM /ISl CIIOKUBAHHS, 10 CTBOPIOE
3HAYHI PU3UKN BUHUKHEHHS iHPEKITIHHUX 3aXBOPIOBAHb Ta XPOHIYHIX 1HTOKCH-
kamii [1]. SkicTh MUTHOT BOAM BU3HAYAETHCS KOMILIEKCOM (Di3MKO-XIMIYHHUX,
OPTaHOJICTITUYHUX 1 MiKpOOiOIIOTIYHIX TTOKAa3HUKIB, SIKi MMOBUHHI BiAIMOBiIaTH
BCTAaHOBIICHMM HopMmaTuBaM. B VkpaiHi 1Ii HOpPMATWBU pErIaMEHTYIOTHCS
JCanlliH 2.2.4-171-10 «['irieHiuHi BUMOTH J0 BOJM IMUTHOI, MPU3HAYCHOT IS
CIIOXXUBAHHSA JTIOAUHOIO» [2], @ TAKOXK TApPMOHI3YIOTBCS 3 €BPONIEHCHKUMH CTaH-
napramu, 30kpema Jupekrusoto Panu 98/83/€C [3].

[Iporiec MOHITOPHHTY SIKOCTiI BOAM, 3aBISKH SKOMY MOXHA TOCTIHHO
KOHTPOJIFOBAaTA CTaH BOIW B PEXHMMI PEAJIbHOTO Yacy Ta IIBHJKO pearyBaTh
Ha 3MiHHA, MOXKHa aBTOMATHU3yBaTH 3a JIOMIOMOTOI0 MaTEMAaTUYHHX MOJIENICH.
OCKiTBKA MOJIENII MOXYTh 3aMIHUTH YaCTHHY €KCHEepUMEHTAIbHUX BHMIipIO-
BaHb, MOJICJIFOBAHHS JI03BOJIE€ 3MCHILIUTH BUTPATH Ha (Bi3WYHI JOCIIIHKSHHS
1 MOHITOpHHT. MaTeMaTnuyHi MOZIEITi € TAKOXK BaXJIMBUMH IHCTPYMEHTAMH TSI
JIEp’KaBHUX OPTaHiB Ta OpraHizallii, sKi 3aiiMal0ThCsl OXOPOHOIO BOIHUX Pecyp-
CiB, a TaKOX JIO3BOJISIOTH IHTETPYBaTH BENHKiI OOCATH JaHWX i3 Pi3HHUX JDKe-
pell, TaKKMX SIK TiAPOJIOTiUHI, XiMi4Hi, O10JIOTIYHI Ta €KOJIOTIYHI MOKAa3HUKH. 3a
JTIOTIOMOTOI0 MOJICITFOBaHHSI MOXKHA BHSIBIISITH MOTCHIIIMHI PU3UKH IS 30POB’ S
Jofiel yepes 3a0pyIHEeHY MUTHY BOAY, OCKLUTHKH BOHO JTO3BOJISIE OIIIHUTH BIIUB
PI3HUX MMOKA3HUKIB SIKOCTI BOAM Ha 37I0POB’sl, HAIIPUKIIAJ, PIBHS HITPATIB, BaX-
KHX METaJTiB 4 010J0T1YHNX 3a0pyAHIOBAYIB, 1 BiAIOBITHO, KOPUTYBATH 3aXO01
o710 ix KoHTpoito [4; 5].

TpaauiiliHi METOIU OI[HKM SKOCTI MUTHOI BOAM TepeadadaroTh aHa-
T3 KOYKHOTO TMOKa3HMKAa OKPEMO, IO HE 3aBKAM T03BOJISIE OTPUMATH IIiTiICHE
ySBICHHS TIPO CTaH BOAM. Y 3B’S3KY 3 I[UM BCE OLTBIIOrO MONIMpEeHHS HaOyBa-
IOTh 1HTETpaIbHI METOH, SAKi TO3BOJIIOTH 00’ €aHATH iH(POPMAITiI0 TIPO KiTbKa
napaMeTpiB y €IUHMIA y3araJbHCHUN MOKa3HUK [6; 7]. OqHUM i3 TaKUX METO-
IIiB € BicTaHp XEeMMiHTa, SKa iICTOPUYHO Oyia po3poOiieHa sl BUSIBICHHS Ta
BUTIPABJICHHS TOMUJIOK Yy IUGPOBHUX Kojax [8], ane 3HaHILIA 3aCTOCYBaHHS B
Oioindopmaruili, aHai31 JaHUX Ta EKOJIOTIYHOMY MOHITOPHHTY [9].

CyTh METOAY TOJIATAE Y BU3HAUYCHHI KUTHKOCTI BIIMIHHOCTEH MiXK TBOMa
Ha0OpaMu JIaHUX OJHAKOBOI JIOBKWHU — y BUNAJKy KOHTPOJIIO SKOCTI BOIH 1€
BEKTOpH, IO MICTATh iH(OpMAIlil0 PO BiAMOBIAHICTE a0O HEBiMOBIIHICTH
KOXXHOTO TIOKa3HMKAa HOpMAarWBy. Takuil MiIXix JO3BOJSE MIBUAKO Ta 00’ €K-

8
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TUBHO BH3HAYaTH KiJbKICTh MEPEBUIICHUX HOPMATHBIB 1 OL[IHIOBATH 3arajbHAN
ctaH Bomu. Kpim Toro, BincTanp XeMMiHra Moxke OyTH iHTETpoBaHa B aBTOMa-
TU30BaHi CHCTEMH MOHITOPHHTY, IO POOUTSH i1 €peKTUBHUM iHCTPYMEHTOM IS
OTIEPaTHBHOTO MPUIHATTS yNPaBIiHCHKHUX pillleHb y cepi BOJOMOCTauaHHS.

AHaJi3 ocTaHHIX A0caiIKeHb i mydaikanii. Y HaykoBil miTepaTypi BiJ-
3HAYAETHCS, 10 METOIM HAa OCHOBI METPHUK BiJICTAHEH, 30KpeMa BiJCTaHi XeM-
MiHTa, IEMOHCTPYIOTh BUCOKY e(heKTHBHICTh y cepi ynpaBiiHHS Biaxogamu
[10], nporHosyBanHs omafiB [11], edhextruBHOTO eHeprocmoxuBanus [12; 13],
poboTu3aii cinechKoro rocrnogapctsa [14; 15], nudpopizanii npoMUCcIOBOCTI
[16], ynpaBniHHs Hag3BUYaWHUMU CUTyalissMu [17], MOHITOpUHTY piBHS MOPS
1 XBUJILOBHX XapaKTepUCTHK [ 18], BuBUeHHs OiopisHOMaHITTS [19], ynpaBmiHHSI
ceficmiuanmu nanumu [20], MpOrHO3yBaHHI aBapiiHUX pecypciB Ha HAPTOras3o-
npoBonax [21], 3aBnaHHsax kinacu(ikailii eKoJIOTIYHUX JTaHUX, BUSBICHHS aHO-
Mauniii Ta GOpMyBaHHI iHTETpaJbHUX 1HIEKCIB AKOCTI [22].

3okpema, AN Da et al. (2013) 3acrocoByBamu Bupa3 XeMmMiHTa y
(hby3i-Mozeni OLIHKK SKOCTI MiJ3eMHUX BOJ| Ol MOJIIFOHIB TBEPIUX MOOYTO-
BUX BiJIXO/iB. MeToj1 oKa3aB BUCOKY KOPEKTHICTh MOPIBHSIHO 3 TPAJAUIIHHUMU
(y3i-Merogamu — pe3yabTaTH Bianosiganu kinacam sikocti [V Ta 111, a po3ninsHa
3MIaTHICTh MOJISITI BUSIBHIIACH BUCOKOIO [23]. ¥ pobori S. Xu et al. (2015) Oyno
PO3pO0ICHO MOJIENb TUHAMIYHOT OIIIHKH SKOCTI BOAHM, JI¢ MapaMeTp p = 1 Biamo-
BiZlaB JIIHITHOMY 3aCTOCYBAaHHIO BiJICTaHi XEMMiHTa I PO3PaxXyHKy METPUKH
MiX 3pa3KaMH Ta CTaHAAapTaMu, y IPOTUBAry €BKIiJOBil BixcTani p = 2 [24].
Zamri et al. (2022) 3actocyBanu Biacranb Xemminra B aaroputmi K-NN s
knacuikamii SKOCTi piyKoBOi BOAM. Y TIOPIiBHSHHI 3 IHIIMMH METPUKaMH,
Hamming 3100yB TouHicte 90,12 % y knacugikamii — nNocTynaruuch JUIIe
MOJIETI 3 eHTPONiHNM 3BaxyBaHHAM (99,90 %) [25]. Hocnimkenns Yan (2019)
OIMCY€ BUKOPUCTAHHS BificTaHi XeMMiHra B Kinacudikamii aHoMaliid y BOTHUX
nanux merofoM k-NN, xoua 06e3 npsiMoi oKycyBaHHS Ha SIKICTh TUTHOI BOAX
[26]. Y nmocinmimkeHHI, MPOBEICHOMY Ha MOBEPXHEBHX BOJAAX 3aCTOCOBYETHCS
3BakeHa Hamming-BiicTaHp y paMKax MOJIMIIEHOTO «CipO-KOPEISLiiHOT0»
X0y JJIs BA3HAUEHHS MOI0HOCTI 0 CTaHIapTiB SAKOCTi [27].

JIy1st TOCIiIKeHHS SIKOCTI MUTHOT BOM TaKHI i/IX1 T03BOJISIE BpaXyBaTH
He TUIbKK (DaKT NMepeBUILECHHS HOPMH OKPEMOTO MOKa3HHKa, ajne W 3aralibHy
KUTBKICTh Ta CTPYKTYpY BiIXWJICHb. 3aCTOCYBaHHS BiJCTaHi XeMMiHra Juis
MOJICJTFOBAHHS Ta IHTETPAILHOT OI[IHKHU SIKOCT1 MUTHOI BOAM € MEPCIEKTUBHUM
HAMpPSIMKOM, 1[0 TIOETHYE MPOCTOTY OOYNCIIEHb, 00’ €KTHBHICTh OLIIHKH Ta MOXK-
JUBICTh MacCIITa0yBaHHS B CUCTEMaX MOHITOPUHTY Pi3HOTO PiBHSI.

@opmynawoBaHHA Ijiel crarTi. TakuM YWHOM, METOIO JaHOTO JOCIHI-
JOKCHHSI OyJI0 BUKOPHCTAHHS BiJICTAHI XEMMIHTY JJI1 MOJICIIOBAHHS Ta 1HTE-
rpaibHOI OLIHKH SIKOCTI HUTHOI BOAM JKEpeIl HELEHTPalli30BaHOTO BOAOIIOCTA-
YaHHs Ha npuKiIani JKutoMupcbkoi o0nacTi.
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Marepianu i MeTonu gocJrimKkeHHs. J[0CTIKCHHS TPOBEACHO Y MEXKax
CLIBbCBKUX HaceJIeHNX MYHKTiB JKuromupcerkoi oonacti (bepanuiBebkuid, XKuro-
mupcekuii, Kopocrencokuii, HoBorpan-BonuHcbkuii paiionu). Jns ouiHku
AKOCTI THMTHOI BOAM JDKEpEd HEIEHTPATi30BaHOTO BOAOMOCTa4daHHS Oylo
00paHO TpH KJIIOYOBI MOKA3HUKHU: HiTpaTH (MI/OM?), 3ai1i30 3aranbHe (Mr/am?),
3arajibHa TBEPUICTh (MMOJIb/IM?), BMICT SIKUX BH3HAUAJIM 32 3arajibHONPHUITHSA-
TUMU MeTofukamu. HopMmaTueHi 3Ha4eHHs oOupanu BignosigHo ao JCaulliH
2.2.4-171-10 [2] ta dIupexTusu Pamu 98/83/€C [3].

Mopenp BigctaHi XeMMiHTY BUKOPUCTOBYETHCS JJIsl TIOPIBHSHHS OTPH-
MaHHX EKCIIEPUMEHTAIBHUX JaHUX 3 «ETAIIOHHUM» 3pa3koM. Benmka Bigcranb
XeMMiHra MOKe BKa3yBaTH Ha aHOMAJIbHUI 3pa3oK. | pyryBaHHS CXOKUX 3pa3-
KIB BOJY HAa OCHOBI TXHBLOI BiICTaHl XE€MMIHIra MOKe JOIIOMOITH BUSIBUTH I1aT-
TepHU 3a0pyaHeHHs. Moaenb ONICY€EThCS TAKOI0 3aJIEKHICTIO!

HD=Z?:]|x_xi|
n

) (1

e X — eTaJoHHe (HOPMAaTHBHE) 3HAYCHHSI IIOKa3HUKA;

X, — BUMIpsIHE 3HAUCHHS OKAa3HUKA,;

1 — KITBKICTh JOCTIKYBaHHUX IMOKA3HUKIB (y HAIIOMY BUTIAAKY /7 = 3).

JI1s1 i ABUTIIEHHS TOYHOCTI OIIHIOBAHHS OYJIM BUKOPUCTAHI TaKi CTaTHC-
THYHI XapaKTepUCTUKH: cepenas abcomroTHa moxubdka (Mean Absolute Error)
Ta cepeaHbOKBaApaTHIHA moxnuoka (Mean Squared Error).

Cepenns abcomroraa nmoxuoka (MAE) po3paxoByeThes SK cepenHe abco-
JIOTHUX PI3HAND MK IIJTHOBHUM 3HAYCHHSAM 1 3HAUYCHHSM, IO TepemdadeHe
MOJICTLTIO:

1 & A
ME:_Z|yi_yi|9 (2)
NS
ne N — 4ncio npukiaaiB BUOipKy;

¥, — LiJIbOBE 3HAYEHHS i-r0 IPUKIIaNY;

N

¥, — 3Ha4eHHS, Tepe10adeHe MOEILIIO.

CepennroxBaaparnyda noxuoka (MSE) BUKOPHUCTOBYETHCS V BHITAIKAX,
KOJIM HEOOXiTHO ITiIKPECITUTH BEJIUKI ITOXUOKH Ta 00paTu MOJIENb, KA Ja€ Hal-
MEHIITY KUIBKICTh camMe BEITMKHX MOXHOOK. Benuki 3HaYeHHS MOXHOOK CTAOTh
MTOMITHIIIIMMH 32 PaxXyHOK KBaJpaTHIHOI 3anekHocTi. MSE po3paxoByeTbes 3a
dhopmyIoro:

n

MSE=%Z(yI. —},.)2, 3)

i=1
JIe N — KUTBKICTh CIIOCTEPEIKEHD 32 IKUMH OYTy€ThCSI MOJIENb Ta KUTBKICTh
MPOTHO3IB;

10
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¥, — (hakTHUHE 3HAUCHHS 3aJICKHOT 3MIHHOI JJIS1 i-TO CIIOCTEPEKEHHS;

¥, — 3HAUEHHS 3aJIEKHOI 3MiHHO1, 1110 TepeadayeHO MOJEILIIO.

Pe3yabraTn gociaiqkeHb Ta iX 00roBopeHHsi. XapakTepHOW 0COOIH-
BicTIO (D)YHKLIOHYBaHHSI CUIBCBKMX CEIITEOHHX TEpPUTOPi YKpaiHM € BHKO-
pUCTaHHsS HEIEHTPAN30BaHUX JDKEpENl BOAONOCTAYaHHS IS 32JIOBOJICHHS
BJIACHHX MMOOYTOBMX Ta MUTHUX NoTped. He BUHITKOM Y 11bOMY CeHCi € i YKuto-
MHpPChKa 001acTh, CUTHCHKI HacelleH] IyHKTH SKO1 3a0e3redeHi [eHTpati3oBa-
HHUM BOJIOTIOCTa4aHHsIM Jiuiie Ha 7,7 %, To0To nuie 125 cin cranom Ha 2023 pik
MaJ¥ [EHTpali30BaHuii BogonpoBin [28].

JKutomupcbka 00nacTh HaJNEKUTh JIO OJHOTO 13 HAWOUIBII PO3BUHEHUX
arpapHux perioHiB Ykpainu. OONacTh 3HAXOAUTHCS Y CHPHUSTIMBUX MPUPOJI-
HO-KJIIMaTHYHUAX YMOBAX, IO CIPHUSE YCIIITHOMY BEIEHHIO CLITHCHKOTO TOCTIO-
napctea. JKuroMupiinHa He e 3ade3rnedye BIacHI MOTpedu y MpoAyKTax
POCIIMHHUIITBA 1 TBAPHHHUIITBA, & W JIEMOHCTPYE 3HAYHI MOKA3HUKH €KCIIOPTY
i€l mpoaykiii. OHaK BOAHOYAC FOCTPO CTOITh MPOOIeMa BIUIMBY JisSUTBHOCTI
CLIBCBKOTOCTIONAPCHKOTO BUPOOHMIITBA Ha AOBKIUIA. 30Kpema, Iie i 3a0pyn-
HEHHS BOTHHX 00’€KTIB CUTHCHKOTOCIIONAPCHKUMHU CTOKaMH, IO MICTITh Hal-
JUIIKA MiHEPAJTbHUX JOOPUB.

VY pesynbrati MoCHipKeHb YCTAaHOBJICHO, IO CEPEIHIN BMICT HITpaTiB y
MUTHIA BOJI JPKEPEJ MUTHOTO BOMOMOCTAUaHHS YCIX JOCIIDKYBAaHUX PaliOHIB
XKuromupcebkoi o0nacTi NepeBUILyBaB HOpPMaTuB, pernmameHtoBaHuil [Can-
ITiH 2.2.4-171-10 «I'irieHigdi BUMOTH J0 BOIHM MUTHOI, IPU3HAYEHOI I CTIO-
KUBaHHS JIOAUHOIO». MaKkcHMalbHUHM BMICT HITpaTiB 3adiKCOBaHO y Mekax
BepauviBchkoro paiioHy Ha piBHiI 129,8 Mr/am?, 110 mepeBHIye HOPMATHB y
2,6 pasu.

Taxuii piBeHb € 0COOMMBO HEOE3MEYHUM TSI JIITe Ta BariTHUX KiHOK,
OCKIJIbKY TIOB’sI3aHUH 13 pU3UKOM PO3BUTKY HEKaHIIEPOTEHHUX eeKTiB [29].

VY xpainax €Bponeiicekoro Coro3y HOpMaTHB 3ajli3a y HUTHIN BOai ycTa-
HoeieHuit Ha piBHi 0,2 Mr/mm?, B ABcTpanii, Smonii, Kurai, CIIA, Kanami —
Ha piBHi 0,3 Mr/aM?, 110 BiANOBiZa€ HOPMATHBY, 3aTBepkeHOMy BOO3, sxwuii
00MEXYETHCS BIIOMOCTSIMH JIAIIIE TIPO 3MiHY OPTaHOJIENTHYHUX BIACTHBOCTEH
npu ioro nepesuiieHHi [30]. BMicT 3araibHOro 3aiiza y 3pa3kax KOJUBaBCS
Bix 0,55 mr/om® mo 1,06 mMr/am?®, mo Takox nepeBuntye Hopmatueun BOO3 Ta
Hupexrusu 98/83/€C. Bucoki 3HaYCHHS CIPUYMHSIOTH MOTIPIICHHS OPraHo-
JMENTUYHUX BIACTUBOCTEH BOAM (CMakK, KOIIp, 3amax) i MOXKYTh OyTH iHAHMKA-
TOPOM TEXHOTEHHOTO 200 MPHUPOIHOTO HAMXOMKEHHS 3ajli3a y MiA3eMHiI TOpH-
3ouTH. B Vkpaini 3 2010 poky aie 2 HopmaTuBu BMicTy 3aiiza: 0,2 Mr/am® — aist
[CHTPATI30BAHOT0 BOAOMOCTaYaHHs i 1 Mr/am® J0MmycKaeThCst sl BOJH, IO
HAJIXOMUTh 13 JUKEPEesI HelEHTPAIi30BaHOTO BOIOIOCTauaHHs [2].

CepenHili BMICT 3ajTi3a 3arajibHOTO Y IUTHIN BOA1 JDKEPE HeLIEHTPaizo-
BaHOTO BOJIONIOCTAa4aHHs CLIIbCHKUX HACEICHUX MYHKTIB JKUTOMUPCHKOT 0011acTi
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KoJMBaBcs y Mexax Bin 0,55 mr/am® y dKuromupcbkomy paiiosi go 1,06 mr/om?
y HoBorpan-BonuHcbekomy.

B Vkpaini 1is mxepen HeleHTPaTi30BaHOTO BOJOIIOCTauaHHS BCTAHOB-
JICHO HOpMAaTHB TBEpAOCTI Ha piBHi 10 MMmons/am?, a 3a ICTY 7525:2014 iioro
ONITHUMAJILHUI PIBEHb BU3HAYCHO Y MeXax Bia 1,5 10 7 MMoIb/im?.

CepenHs TBepIiTh MUTHOI BOAM JKEpeNl HELCHTPai30BaHOTO BOJOIO-
CTa4aHHS CUIbCHKUX HAaceJICHUX MYHKTiB JKUTOMUPCHKOT 001acTi KOIMBAETHCS
y Mexax Bif 7,2 mmoib/am® y JKutomupcekoMy paitoni go 10,2 mmons/nm® y
BepnuuiBchkomy paiioHi, 110 CBIAYUTH MPO IMiIBUIICHY TBEPAICTh IMTHOI BOJIH,
il BHCOKY MiHepasi3alilo Ta HEraTUBHO BIUTMBA€ Ha MOOYTOBE BUKOPHCTAHHS
BOJIH, 30KpeMa Ha poOOTY TEXHIKH Ta CUCTEM ONaJICHHS.

Bincrans XemMiHra — 1ie Mipa BiJIMIHHOCTEH MiX JBOMa Habopamu
JTAaHUX, SIKa BU3HAYAE KiBKICTh TO3UIIIH, Y SKHX JaHi BiApi3HstoThes. [e MoxxHa
BUKOPHUCTATH JIJISl OI[IHKW SIKOCTI MHUTHOI BOJAM IIJISIXOM TOPIBHSHHS HaOOpPiB
MOKa3HUKIB SKOCTI 3 MPUUHATHUMH 3HAUCHHSIMHU.

Hwu3bka Bimcranb XeMMiHra BKa3zye Ha T€, IO SKICTh BOIM OJNM3bKA JI0
NpUAHATHOL, 1 BoJa, HMOBIpHO, Oe3neyHa Juis ClIoKuBaHHsA. HatomicTh BUCOke
3HAYCHHs BijicTaHi XeMMiHra BKa3ye Ha Te, 110 SKICTh BOIU 3HAYHO Biapi3-
HSIETBCS BiJl MPUHHATHUX 3HAYCHb, 1 TaKa BOJA MOXKEC CTAHOBHTH PH3HK IJIS
3II0pOB’ 1.

Cepen nepeBar BUKOPUCTAHHS BiJIcTaHI XeMMiHIa BapTO BUILIUTH:

1. TIpocrora: BifcTaHh XeMMIHTa JIETKO PO3paxyBaTd 3a JIOTIOMOTOIO
MPOCTHX MAaTeMaTUYHUX OIEepariii.

2. OO’eKTHBHICTB: 1€l MeToJ| 3a0e3redye 00’€KTUBHY OIIHKY SKOCTI
BOJIM, BUKJTIOYAIOUY Cy0’€KTUBHI IHTEpIIpeTallii.

3. BusiBneHHsI KIJIbKOX BiJIXWJICHB: JO3BOJISIE BUSBIISITH HE TUTLKUA OKPEMi
BUIAJIKU TICPEBUIIICHHS, aJie i 3arajibHy TCHJICHIIIO BiIXUJICHHS BiJl IPUIHST-
HUX 3Ha4YeHb. Benuka BijgcTaHp XeMMiHIa MOXE BKa3yBaTH Ha aHOMAJIbHUH
3pasokK.

4. Knacrepu3sanlis JaHUX: TPYIyBaHHS CXOXKUX 3pa3KiB BOJM HA OCHOBI
iXHBOT BijicTaHi XeMMiHra MOXKE JIOTIOMOI'TH BUSIBUTH NIATTEPHU 3a0pyIHCHHS.

Henonikamu 3actocyBaHHS BificTaHi XeMMIiHTa € Te, IO Il MOJACIh HE
BpaxoBye iHIII (aKkTOpH, IO MOXKYTh BIUIMHYTH Ha SKICTh BOIH, TaKi sIK Bi3y-
aJbHI XapaKTCPUCTHKH 1 OPraHOJCNTHYHI BIACTUBOCTI Ta 3aJICXKHICTH Bif
HOPMAaTHBHUX 3Ha4Y€Hb, SIKI MOXKYTb BiAPI3HATHCS 3aJIe)KHO BiJ perioHy Ta
IOPHUCIMKIIII.

MopentoBaHHS SIKOCTI TMTHOT BOAM JKEPET HELCHTPAi30BAaHOTO BOJIO-
MOCTauaHHs CiTbCHKUX HACENIEHWX IYHKTIB JOCIiIKyBaHHX paiioHiB JKuto-
MHUPCBKO1 001acTi Oyno 3AiCHEHO 32 BMICTOM HITpaTiB, 3ajli3a 3arajJibHOTO Ta
YKOPCTKOCTI.

Pesynbrar po3paxyHKiB CTATUCTUYHMX XapaKTEPHCTHK HABEIEHO Y Taod. 1.
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Tabnuys 1. CTaTHCTHYHI XapaKTePUCTHKU MOKA3HUKIB SIKOCTi MUTHOI BOIU

Paiion MAE MSE
Hitparu | 3amizo | Teepaicty | Hirpatu | 3axizo | Teepaicth
BepanuiBchkuit 125,7 1,3 4,2 38282,7 3,5 29,8
JKuromupcebkuii 84,8 0,9 2,1 18584,6 1,3 7,8
Kopocrencpkuit 65,5 0,98 4.4 9221,5 1,8 35,4
HoBorpan-Bonuncekuit | 68,83 1,1 3,1 10420,2 3,4 17,6

Jna Bu3HadeHHA BinctaHi XeMMiHra BUMIPIOBaHI TMOKa3HHUKH AKOCTI
HUTHOT BOAM (X) MOPIBHIOBAIM 13 HOPMATHMBHUM 3HA4€HHAM (x). CTOCOBHO
BMicTy HiTpartiB, TO npu HOpMatuBi 50,0 mr/nm?, skuit ycranosieno JICanlliH
2.2.4-171-10, BincTaHb 301BIIYETHCA HABITh MPH 3HAYEHHSIX 3HAYHO MEHIIINX
3a HOpMaTHB. Tomy 1711 omiHKH OyiI0 BUKOPUCTAHO HOpMAaTuB Ha piBHI 5,0 Mr/
aM?, sikuid ycranoieHo J{upexktuBoro Pagu 98/83/€C mnpo sikicTh BOAH, MPH-
3HAYEHOI IS CIIOKUBAHHA JTonnHOI0. OTKe, 3HAYeHHS] HOPMAaTHBY JJIs1 BU3HA-
YeHHS BiJicTaHl XeMMiHTa 32 BMICTOM HITpaTiB OMUCYETHCS PIBHAHHAM 4:

50,HD T
x= ; “)
S,HD{

JIe X — HOpPMaTUBHE 3HAYCHHS BMICTY HITpaTiB, MI/aM?;

HD = Bigcranb XeMMiHra.

st omiHIOBaHHS SIKOCTi MUTHOT BOIYM 32 BMICTOM IMOKAa3HUKA 3arajibHOi
TBEPAOCTI TaKOK OyB BUKOPHCTaHUI HOpMAaTHB, HaBeaeHul y Jupektusi €C Ha
piBHi 7,0 MMonb/am?. CTOCOBHO BMICTY 3alliza, TO HOTO HOPMAaTHBHE 3HAUCHHS
oymo Ha piBHi 1,0 mr/am?, o permamentyerbes J{CanlliH 2.2.4-171-10.

Y Takwii cioci0, Ha OCHOBI PO3PaxyHKIB BifiIcTaHi XeMMIiHTY Oy po3po-
OneHi Moneni SKoCTi muTHOI Boxu (puc. 1).

Y pe3ynbrari MOAETIOBaHHS SKOCTI TUTHOT BOJU 32 BiJICTAaHHIO XEeMMiHTa
YCTaHOBJICHO, IO BOJA MPUHHSTHOI SIKOCTI OMHCYETHCS BiACTAHHIO IO PiBHS
16,8, Toxi sk MepeBUILICHHS [[LOTO PiBHSI BKa3y€ Ha 3pOCTAaHHS PH3HKIB.

Bukopucranus BifcTtaHi XeMMiHra JO3BOJIMIO OTPHUMATH iHTETPaIbHY
OIIIHKY SIKOCTI BOJIM Y BiZICOTKaX MpPUIATHUX 3pa3KiB (Taodi. 2).

3okpema, y bepaudiBcekoMy paiioni suiie 36,4 % 3pa3kiB BigoOBiamu
BuUMoOTaM, Toji sk 40 % BigHECEHO IO KaTeropii KpUTHUYHOI sKOCTi (puc. 2).
Y XKurtomupcrkomy (puc. 3) ta KopocteHcbkomy patioHax (puc. 4) mOKa3HUKU
Kpaii: noHax 44 % 3paskiB npuaatHi, ane 19-22 % knacuQikyroThCs SIK KPH-
TU4HO 3a0pyaHeHi. Y HoBorpaa-BonuHackkomy paiioni 40 % 3paskiB Oynu npu-
JaTHUMH, ajie MOHaJ I’ sITa YaCTHHA — KPUTHYHOI SIKOCTi (puc. 5).

OTpuMaHi pe3yJbTaTh JOCIiKEHb CBiUaTh, O B YCIX JOCIIIKYBaHUX
paiioHax iCHye 3Ha4uHa YacTKa 3pa3KiB MMTHOI BOAH, SIKi HE BiAMOBIJAIOTH HOP-
MartuBaM. Haiiripmi mokasuuku 3adikcoBaHo y bepandiBcbkomy paiioHi, jae
YacTka KpUTHYHO 3a0pyaHeHux mxepen nocsrae 40 %.
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ri' !
BiacTans AkicTs RoAM KpuTepii AkoET RoaM
KemmMinra
L. U A
r é Hirpati: 0=50,0
h o) MrioM3; zanize: 0-1,0
Boga npuaatHoi i St
Ao 16,80 AKOET ——A mr/aM3; TREpAiCTE-0-
J v 7.0 MMONR AM3
LY . . ( HitpaTu: 50,1 - 100,0
16,81 - 34,00 BopaaanomineHol | W] mrigm3; saniso: 1,1-1,5
AKGECTI — | tar/am3; TecpaicTs: 7.1 -
A ry
8,0 mmone/am3
.
- _ B Hitparu: 100,1 - 150,0
34.01 - 51,50 Bopa ”eaaﬂ“_“'“h”ﬁ' Mr/amM3; 2aniao: 1,51 -
AKQCTI 2,0 Mr/amM3; TeepaicTs
o
8,1 < 10,0 mmons/gM3
. J
. Hitpatu: Ginewe 150
Binbwe 51,51 Boaa kpuTuumai N MrinmM3; zaniao: Sinslwe
— ¥ 2,0 MrinmM3, TREPAICTR:
v r

K_ Ginbwe 10,0 MMons/oM3

J

Puc. 1. Kpurepii oniHKu AKOCTi NTUTHOI BOAM 32 BiicTaHHIO XeMMiHra

Tabnuysa 2. InTerpajabHa OUiHKA SIKOCTi MUTHOI BOAM
3a Bigcrannio Xemminra, %

Paiion IIpuparna Kputuuna Henpugarna
bepauuiBchkuii 36,4 40,0 23,6
JKuromupcbkuit 44,6 21,5 33,9
KopocreHncrkuit 44 4 19,8 35,8

Hosorpan-Bosuh- 40,0 214 38,6

CBKUU ’ ’ ’

OcHOBHUM (JaKTOPOM BiIXWJICHb € IEPEBUIICHHS BMICTy HITpATiB, IO
CTaHOBHTH PU3UK IS 3I0POB’ 51, 0COOIMBO [is [iTel. Bimcrans XemMMiHTa 9iTKO
BioOpa3miia 11 BiAXWICHHS Y BUTVISII 301IbIIEHHS 1HTETPaIbHOTO IMOKA3HUKA.
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Puc. 2. Po3nogin 3pa3kiB nUTHOI Boau 3a BiacTanHI0 XemMinra y bepandiscbkomy paiioni

Puc. 3. Poznonis 3pa3kiB NUTHOI Boau 32 BigcTanHI0 XeMMinra y JKutomupcskomy paiioni
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Puc. 4. Po3nonii 3pa3kiB nuTHOI BoaM 3a BicTranHio XemMminra y Kopocrencbkomy paiioni
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Puc. 5. Po3nogin 3pa3kiB nUTHOI BOAH 32 BiACTaHHI0O XeMMiHra
y HoBorpan-Boinncskomy paiioni

V cBiTOBIH IpakTHLi IHTETpaibHI METOAM OL[IHKH SIKOCT1 BOAX 0a3yIOThCA
nepeBaxxHo Ha Water Quality Index (WQI) abo HewiTkux mMeronax Oararokpu-
TepianbHOro anamzy [31]. OTpumani pe3yasTaTu MiATBEPIKYIOTh, 0 METPHKA
XeMMiHTa € €()SKTUBHOK ajJbTEPHATHUBOI, OCKLIBKU 3a0e3redye IIBUJKICTh
00UHMCIICHHS, MOXKJIMBICTh aBTOMATH3allil MOHITOPHUHTY Ta BHCOKY YyTJIHMBICTh
JI0 HaBiTh HE3HAYHUX BIXUJICHB BiJl HOPMATHUBIB.

Ha Binminy Big WQI, 1110 BuMarae BaroBux KoeQili€eHTiB, METOJ BiJICTaHi
XeMMiHra NpocTiMKi y peaizanii i MEHII 3aJIe)KHUH BiJ €KCIIEPTHUX MpH-
nyuieHs. Lle migBuiye 00’ €KTUBHICTD OL[IHKH Ta 3HUXKYE PU3UK CyO’ €KTUBHUX
CIIOTBOPEHB.

Pesynbrati nociipkeHHsT MaroTh Oe3mocepeHe 3HAYCHHS U1l CUCTEMH
EKOJIOTiYHOI Oe3MeKH y TpoMajax, OCKUIBKM OpPraHd MiCIIEBOTO CaMOBPSIIY-
BaHHA OTPUMYIOTh IHCTPYMEHT Uil ONEPAaTUBHOTO KOHTPOJIO, € MOXJIHMBICTh
3IIMCHIOBATH KJIaCTEpU3aliio JHKEped BONOMOCTa4aHHsS 3a piBHEM PH3HKY, a
TaKOX CTBOPIOETHCS OCHOBA AJISi PO3POOKM IHTEPaKTHBHUX KapTorpadidHuX
CEpBICiB 13 MO3HAYEHHSAM «YEPBOHHX 30H» HEOC3MEUHHX JHKEpE.

3acTocyBaHHs IBOTO MiAXOLY TAKOXK J103BOJIsIE GOpMyBaTH peKOMeHAaLii
JUTSL HACEJIEeHHS, HAIIPHUKJIIa/, 00 HEOOX1THOCTI BCTAHOBJIEHHS CUCTEM JI00YH-
CTKH Y BUKOPHCTAHHS JIbTEPHATHBHUX JKEPEN BOAONOCTAaYaHHSI.

BucHoBku. fKicTh TUTHOI BOIU B CIIBCHKHX paiioHax JKuToMupIIUHH
3aJIMIIAETHCS] KPUTUYHOO: 3HaUHa YacTKa 3pa3KiB HE BiJMNOBia€ HOPMATUBHUM
BHMOTaM 3a BMICTOM HITpPaTiB, 3arajbHOTO 3ajli3a Ta MOKa3HUKOM >KOPCTKOCTI.
HaiiGinbm npobieMHuM BUsiBUBCS bepanuiBcbkuil paiioH, 1€ yacTka KpUTHYHO
3a0pynHeHux 3paskiB pocsrae 40 %. MeTtpuka XeMMiHTa IMiITBEpIUIIa CBOIO
e(eKTHBHICTh SIK HPOCTUH, OO €KTHBHUHM Ta THYYKHH METOJ iHTErpajibHOi
OLIHKU SIKOCTI MUTHOI Boau. BoHa 103BoJIsie HE NuiIe BU3HA4YaTH (akKT mepe-
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BUILIEHHS] OKPEMUX HOPMATHBIB, a i KUJIbKICHO OLIIHIOBaTH 3arajbHUN PiBeHb
BiZIXWJIEHb, IO POOHTH 11 KOPUCHOIO JJIsS CACTEMHOTO MOHITOPHHTY.

[HTerpanpHi pe3yabraTH MoKa3and, U0 B cepeaHboMy juire 36-45 %
3pa3KiB y JAOCHI/DKCHUX paiioHaX BiAMOBIAAIOTH CAHITAPHUM BUMOTaM, TOJI SIK
2040 % nepeOyBarOTh y KpUTHYHIM 30HI. [le CBIAUYNTEL PO CUCTEMHUN PU3UK
IUIs1 30POB’ sl HaCEJIeHHs, 0COOIMBO JIiTEeH, Ta BUMArae BIPOBAIXKCHHS JOATKO-
BUX 3aXOJ1B KOHTPOIIIO i OUMILEHHS BOAH.

BukopucranHs BijcTaHi XeMMiHTra Jajio 3MOTY CTBOPHTH Kiachika-
LifHI Mozeni, 10 MOXKYTh OyTH iHTETpOBaHi B aBTOMAaTU30BaH1 CUCTEMH MOHi-
TOPHHTY, & TAKOX 3aCTOCOBaHI JJIsl KJIacTepH3allii HaceIeHUX MYHKTIB 32 piBHEM
BOJIHOI HeOe3mneku. Lle cTBOproe 0CHOBY Jijisi (hOpPMYBaHHS IHTEPAaKTUBHUX Kap-
TorpagiuHUX CEpBICiB Ta NPUHHATTS YNPaBIiHCHKHUX pillieHb HA PiBHI rpoMa,.

[IpakTyHa 3HAYYIIICTH TOCIIIKECHHS TOJISTA€ Y MOXKIMBOCTI 3aCTOCY-
BaHHS METOAY K y HAYKOBHX JOCIIDKEHHSIX, TaK 1 B YIPaBIiHCHKiH AisTBHOCTI
OpraHiB MICIICBOTO CaMOBPSYBaHHS, 10 CIIPUATUME MOCHJICHHIO €KOJIOTTUHOT
Oe3meky BOJOINOCTauaHHs, peaiizamii 3apganb ctanoro po3BuTky (LICP-6) ta
MHIiBUILIEHHIO SIKOCTI )XUTTS CLIILCHKOTO HACEJIEHH.
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The article examines the problem of ensuring drinking water quality in rural
areas of Zhytomyr Region, where a significant portion of the population relies on
non-centralized water supply sources. The relevance of the study is determined by the
high levels of water contamination with nitrates, iron, and increased hardness, which
pose health risks to the population. The importance of applying integral assessment
methods is substantiated, as they allow for a quantitative representation not only of
individual parameter exceedances but also of the overall structure of deviations from
regulatory values. The use of the Hamming metric is proposed as a tool for the integral
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assessment of drinking water quality. This method enables quantitative evaluation of
differences between experimental indicators and regulatory limits, ensuring simplicity
of calculation, objectivity, and the potential for automated monitoring. The study was
conducted in four districts of the region Berdychiv, Zhytomyr, Korosten, and Novohrad-
Volynskyi — based on three key parameters: nitrate content, total iron, and total hardness.
Statistical error characteristics (MAE, MSE) were calculated, and integral indicators of
water quality were determined. It was established that only 36 — 45% of samples meet
regulatory standards, while 20 — 40% show critical levels of contamination. The poorest
results were recorded in the Berdychiv District, where nitrate concentrations exceed
the norm by a factor of 2.6. Modeling based on the Hamming distance demonstrated
that water of acceptable quality corresponds to metric values up to 16.8, and exceeding
this level indicates increased risks. The method proved effective in classifying water
samples according to the degree of contamination and allowed for the formation of an
integral assessment of water supply sources. The obtained results confirm the feasibility
of using the Hamming distance as a simple and reliable alternative to traditional water
quality indices, enabling the creation of automated monitoring systems and cartographic
services to support community-level management decisions. The practical significance
of the study lies in the potential application of the method to enhance the environmental
safety of water supply and to contribute to the achievement of the UN Sustainable
Development Goals (SDG 6).

Key words: drinking water, quality, nitrates, iron, hardness, integral assessment,
Hamming distance, Zhytomyr Region.
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[Ipe3eHToBaHO Marepia, IKUil BUCBITIIIOE aITOPUTM KOMIUIEKCHHUX 01010T0-TeX-
HOJIOTIYHUX aCIIEKTIB B aKBaKynLTypi 3 METOI0 OTPHMAHHS MAKCHMAJIbHO HabmmKeHol
JI0 €KOJIOTIYHO-0e31eyHoT npo,uyKun 3 Kypcom eBpomTerpauu YKpaTHCHKOI aKBaKyJTb-
Typu. OCHOBHA YacTHHA JJOCII/PKEHb 0a3y€eThCsl Ha OIS JIiTEpaTypH Ta aHaui3i npax-
THUYHOTO J0CBiNy yKpaiHcekoro mianpuemctBa «Catfish from Pavlysh» B moennanHi 3
€BPOTICHCHKAMU TIPaKTHKaMu aBTopiB crarti (Opanmis 2023-2024 pp.)

Bcranosneno, mo cyvacHi TpaHcdopMariiiai mporecu abioTHYHUX Ta Oi0THY-
HUX YMHHUKIB B aKBaKylbTypl CIPHSIOTH PO3BHUTKY Ta ONTHMI3allii BXKE iCHYIOUHX
a00 po3poOIli HOBHX TEXHOJOTIYHUX ACIEKTIB 3 aKIEHTOM Ha IHHOBAI[ifHI PIlICHHS
Ta OTPUMAaHHS E€KOJOTi4HO-0e3reuHoi npoayKuii. OOGIpyHTOBAHO, 110 CHOXXUBAY CTa€E
OibII 0013HAHNM, 3BEPTAIOUH yBary HE JIMIIC HA 3aralibHi XapaKTePUCTHKH MPOAYKIIii
aKBaKyJIbTYpH, SIKy BiH oOupae, a i Ha KOMIUIEKC iH(OpMAaLiiHOI MaHe i oMo «icTo-
pii BChOro HIISIXY» OTPUMAHHS Ta HAJXOKCHHS B)XXE TOTOBOTO IPOAYKTY. BucsiTieHo
NPOBIHI TUTAHHS, BUPILICHHS! IKUX CIIPUATHME ITiJICUIICHHIO KOHKYPEHTHOT CIIPOMOXK-
HOCTI YKpaiHCBhKOT aKBaKyJIbTypH. Pe3ynbraTy MpoBeJeHUX JOCHTIIPKEHb 32 TEMaTHKOIO
poOOTH MiATBEPKYIOTH BUCOKHH MOTEHIIAJI MOJIEN MYJIBTHTPO(IYHOT aKBaKyJIbTypH
Ta MO3UTUBHI Pe3yJbTaTH BiJl KOHCOMINAIi €BPONECHCHKAX IHTEIPATUBHUX DPIlllCHb Ta
YKpaiHCBKOTO TOCBIY.

bazyrounce Ha OTpUMaHHX pe3yNbTaTax, MPE3eHTOBAaHMH aBTOpaMU MaTepiai
Mae aKIEHT HAYKOBO-NPAKTHYHOTO OOIPYHTYBAHHS, IO 3HAYHO JOMOBHIOE Ta HAJae
MOXKJIMBICTb npoaHamsyBaTn e(beKTl/lBHICTI) Ta MEPCTICKTHBH BUKOPHCTAHHS MPHPOLI-
HUX KOMITOHEHTIB B SIKOCTi a/IallTOTEHiB, CTI/IMyJ'IHTOplB pocty puo. HayxoBo-npakTud-
HUM HIISIXOM OOTPYHTOBAHO, IO KOHCONiJamisl JEKUTBKOX TEXHOJOTIYHHX DIilIeHb B
€IMHIN TEXHOJOTIYHIN cXeMi OTPHMaHHS MPOIYKIIil aKBaKyJIBTYPH JO3BOJISE OLIBII pa-
L[IOHAJIBHO BUKOPHCTOBYBATH ,IIOCTyl'IHl pecypcH T YKpaiHChKOI aKBAKyIBTYPH B TOMY
YHCITI B IIEPi0J] MiCJIIBOEHHOTO BiIHOBJICHHS TaTy3i.

Kiro4oBi cinoBa: penupkyssiliiHa akBaky/lbTypallbHa CHCT€Ma, TEXHOJIOTI4Hi
YUHHUKH, TiAPOOIOHTH, ONTUMI3aIlis.
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IocranoBka mpoOiaemMu. Apxanrtaiisi Ta rapMOHi3alis TEXHOJIOTIYHUX
eNIEMEHTIB B 3arajbHili cXeMi BUPOOHHIITBA MPOAYKIIi aKBaKyIbTYpH, B TOMY
YHCI, MPOLECIB BUPOIIYBaHHS, PO3BEACHHA 3 (YHKIIOHAJHHUM 3arajlbHUM
CTaHOM OpTaHi3My TiJpOOIOHTIB € IMepeayMOBaMH SKICHOTO BEIEHHS Tay3i.
KoxxHuii 3 eneMeHTIB TEXHOJIOTTYHOT KaPTH B aKBaKyJIBTYPi KOPEIOe 3 Oiomoriu-
HO-TOCTIOAAPCHKUMH SIKICHUMH Ta KUTbKICHUMH XapakTepucTukamu, [1pu npomy,
BapTO BiAMITHTH, IO SIK Oynb-sKa rany3b, sSIKa PO3BUBAETHCS, aKBAKYJIBLTypa
TaKoX TPaHC(HOPMYETHCS, OTPUMYIOUHM HOBI TEXHOJIOTIYHI PIllICHHS 1HHOBAIIiH-
HOTO CIIPSIMYBaHHsI 200 poOJITYM aKIICHT Ha Kiacu4Hux opmax BeneHHs [1,5,8].

CyvacHuii OIS aKTyaJbHUX TEMATHK MiIKPECIIOE, 0 OIHUM i3 BEKTO-
piB YKpaiHCBhKOI aKBaKylbTypH MOTEHLIHHI CTEHKronaepu iAeHTHUQIKYIOTH SIK
MEPCIIeKTUBHAN — OTPHUMAHHSAM ajbTepHATHBHUX JKepen OUIKy Iuisi riapobi-
OHTIB a00 st 1HIUX 00’€KTiB (BIAMOBIIHO IXHIM 010JIOTIYHO-TOCIOAAPCHKUM
MOXKIIMBOCTSIM). JIOIITBHUM aKIEHTYBaTH yBary, IO B arpapHOMY CEKTOpi Taki
PpO3pO0KH, HAITPALFOBaHHS HAOYBalOTh MPAKTUYHOI I[IHHOCTI Ta PalliOHATBLHOCTI
ix BrpoBamkeHus (FAO, 2024, 2025) [4,5]. BianoBiaHICTh TEXHIYHUM yMOBaM
Ta COLiaJIbHUM MOTpedaM ISl KOXKHOT KpaiHu, B IKMX (PyHKIIOHY€ raily3b BU3HA-
YaeThCs 1HAUBIAyanbHO. Hanpukian, Taki MOXKIMBOCTI 00 BUXOAY Ha HOBUH
PiBeHb KOHKYPEHTOCIPOMOKHOCTI Ta MPe3eHTallii YKpaiHChKOI aKBaKyJIbTypH Ha
€BPONECICHKOMY TIPOCTOPI I1Ie MOTPeOye YIO0CKOHAJICHHS Ta IIEBHOTO T ICUIICHHS
OKpeMHX ceKTopiB. ToMy akTyalnbHUM Ta BIIKPHUTHUM IMUTAHHSAM € JAEpKaBHA
MiATPUMKA Taly3i, CUCTeMaru3allisi MOTOYHOro iH(QOPMAIIHOTO MPOCTOPY Ta
MPaKTAYHOTO A0CBiAy. JIOMiHYIOUMM 3aBIaHHSAM € e()EKTUBHI PillIeHHS OTTHMi-
3alil TEXHOJIOTTYHOT KapTH KYJAbTHBYBaHHsI TiIPOOIOHTIB 3 aKIIEHTOM Ha €KOJIO-
riyHy Oe3INeyHicTh Ta peHTabeNbHICTh AJsl BUPOOHUYOTO CEKTOPY 3 BiANOBiA-
HUM IIaKEeTOM MiATPUMKID Ha PerioHaIbHUX PiBHSIX. [[pakTHUHIM Ta HAyKOBUM
IHTEpEeCOM € BH3HAYCHHS Ta palliOHAIbHE BUKOPUCTAHHS MOMIIMBOCTEH PO3BH-
BaTW TUJIOTHI MPOEKTH, MOAYJIbHI CUCTEMH, ONTHMIi3yBaTH MEBHI TEXHOJIOTIUHI
€JIEMEHTH, BIPOBAXKYBaTH 1HHOBAIIHHI pillleHHS B Tally31 aKBaKyJIBTYPH.

Ha croronHi icHye yuMasno HEBUPILIEHUX Ta BIJKPUTHX MUTaHb: B HALIIH
KpaiHi € pecypCHUH noTeHITia), HeOOXiTHUI IS peatizallii pi3HOIILOBUX MIPO-
rpam 3 BEKTOPOM Ha 3a0e3MeueHHs POJOBOIBIO0] Oe3MEeKH, OTPUMAHHS SKiCHOT
MPOAYKILii aKBAKYJIBTYpPH Ta 33JJOBOJICHHS MOTPeO (Pi3iojorivHOT HOPMHU OUTKY
JUTSL TIEPECIYHOTO CHOXKKMBa4a. BTiM, BOXJIMBHM Ta OJHUM i3 BHU3HAYaJIbHHX
Ba)KEJiB € MOXKJIMBICTh CHHEPTii TPaKTUYHOTO, HAYKOBOT'O Ta AEP>KABHOTO CEKTO-
piB. BpaxoByroun okpeciieHi BEKTOPH AOCHTIPKEHb Ta CTaHY BUBYCHHSI ITUTAHHS,
MeTa JJaHOi HayKOBOi POOOTH Mpe3cHTOBaHA B TaKili pelakilii: KOMIUICKCHUH
aHaJi3 TPEHIOBHX HAIpPsIMiB B aKBaKyJIBTYpPi €KOJOTTYHO-0€3MIeYHOr0 CIpsMY-
BaHHSA 3 IHTETPALli€I0 EBPONEHCHKOTO AOCBiAY B YKPAaiHCHKY aKBaKyJIBTYpY.

AHaJi3 oCTaHHIX JOCIiIKeHb Ta 00roBOpeHHs. B no0anbHOMY KOH-
TEKCTi CydacHi yMOBH TpaHc(opManili eKOCHCTEMH BILTMBAIOTH Ha BC1 HANPSIMH
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puborocnoaapchbKoi MisIbHOCTI 3 BEKTOPaMHU €KOJIOTiYHOT 0€3MeUHOCTI, CTaIoro
PO3BHUTKY aKBaKyJbTYPH, 3aXHUCTy HABKOJHIIHBOTO CEPEIOBHUINA Ta 3MEHIICH-
HSIM Ha HBOTO THCKY Pi3HOI mpupoau. Brim, amanraris Ta JuHaMidHICTH abio-
TUYHUX T2 OI0TUYHUX YUHHHUKIB € HEMHUHYYHM MPOIECOM 3 BiJITIOBITHOO ajar-
Tali€ero 10 peaniid cydacHocTi. HayKoBi mpeACcTaBHUKH Ta MPAKTUYHUH CEKTOP
rajy3i HaI[lJIFOIOTh TEMAaTUKHU PO3POOOK Ta OCIHIHKEHb CaMe Ha MOIIYK, YI0-
CKOHAJICHHS Ta QJIallTaIlil0 3aXOiB MO0 MMOKPAIIECHHS SAKICHUX Ta KUIbKICHUX
napameTpiB BeleHHs rairy3i. 30KpemMa, BUKOPUCTaHHS PalliOHaIBHOTO MiAXOMY,
OIITUMI3alis BOJHUX PECYPCIB Ta TEXHOIOTIYHUX MOKIMBOCTEH BUPOOHUITBA.
[epcnexruBHUM BekTopoM nioctae PAC (penupKymsLiiiHi CHCTEMH B aKBaKYyJIb-
Typi), X cHHeprif 3 iHIIUMH TEXHOJOTIYHUMH DIilICHHSMH, 30CEepeHKEHIMU
Ha PEIMPKYIALil BOIM, TiAPO- Ta aKBAallOHIYHUX YCTaHOBOK, KYJbTUBYBaHHS
aNbTePHATUBHUX 00 €KTIB MPOTEiHYy, MOKMUBHUX PEUYOBHH Ta E€HEPrii TOIIO
[11,17,19]. Cy4acHi po3poOKH, MOJIENIbHI PillICHHS] HAAAIOTh €(PEKTUBHY MpaK-
TUYHY MJ1aTGOPMY AJIS iABUIIEHHS PaliOHATBHOCTI BUKOPHCTAHHS TOCTYTTHUX
pPeCypCiB B raiysi akBakyJIbTYpH. 3a YMOB MO€HAHHS IHHOBAI[ITHUX TEXHOJIO-
FYHUX pillleHb 3 BEKTOPOM EKOJIOTIYHO-0e3MeYHOT0 BUPOOHHIITBA MPOLYKIii
Taka MOJENb BEJCHHS Tany3i Ha0yBa€ aKTyaJbHOCTI Ta IPaAKTHYHOT iHHOCTI.

3araqpHOBIZIOMO, IO SIKICHI KOPMOBI PECYpCH KOPEJIOIOTh 3 SIKiCHUMHU
Ta KUIBKICHUMH TapameTpaMy NpoAyKuii akBakynasTypu [18,20]. XimiuHi Ta
MOKMBHI MOKa3HUKH PalioHy Uil KOYKHOTO BHY TiAPOOIOHTIB, SIKMX BUPOILLY-
I0Th Ta PO3BOSTH IIISIXOM OaraTOKOMIIOHEHTHUX MPOILECIB CHHTE3YIOTHCS Ta
TPaHC(POPMYIOTHCS Y MapaMeTpu 0i0XIMIYHOTO CKJIaxy M’SI30BOi YaCTHUHH Tiji-
POOIOHTIB TUM caMUM MiABHIIYIOUN a00 3HMKYIOUH ii TIOKMBHI BIACTUBOCTI Ta
BIZIMIOBIIHO LIIHOBY MOMITUKY Takoi nmpoaykii [3,5].

B akBakynbsTypi He MOXKJIMBO HE BPaXOBYBAaTH KOPEJSILIITHUIA 3B’ 30K 3 TeX-
HOJIOTIYHUMH TIapaMeTpaMy M co0010 Ta 3 010J0THHO-TOCTIOAAPCHKUMH TIOKa3-
HUKaMH O0’€KTiB KyJIbTHBYBaHHS. BpaxoByloum BCi acrleKTH, MUTAHHSA TOMIBII
ripoOiOHTIB, Ma€ OJHAKOBY IO3MIIII0 B KOHTEKCTI BXITUBUX YMHHHKIB 5K 1 Tif-
POXiMiYHI MapaMeTpH BOITHOTO CepeIoBHINa. bararouncelibHi HayKOBO-IOCITITHUX
PO3pO0OK, MPAaKTUYHUX PEKOMEHAALIN MiATBEPIKYIOTh, 1110 aKTyaJIbHUM B Taly3i
AKBaKyJbTypa € (QyHKIIOHYBaHHSI MOZIENEl CHMOIOTHYHOTO Xapakrepy [5,17].

Marepiaau Ta MeTOIHM JOCTiAKeHHsI. Y BiJIOBIJHOCTI J0 3asBJICHOT
MeTH poOOTH OYyJIO BUKOPHUCTAHO 3arajJbHOHAYKOBI METOAM OCIIIKSHHS: aHa-
T3y Ta CHHTE3Y IUIS ONISAY ICHYFOUMX HAayKOBUX HalpamloBaHb Ta JOCBIAY 3
TEMATUKH J0CIIDKSHHSI; eKCIICPUMEHTANIBHUX JTOCIIPKEHb B PUOHUIITRBI, (ppar-
MEHTH Pe3yJbTaTiB MPEACTABICH] B IaHii HAyKOBii poOOTI aBTOpaMu; 1HIYKIii
Ta AenyKuii s GopMyTIOBaHHS BUCHOBKIB; eMIIIPUYHUX METOMIB (CrocTepe-
JKCHHSI, BUMIPIOBAaHHS, 00JIKY) JUIsl OTpUMaHHS (akKTUYHUX JaHWUX Yy Hpomeci
eKCIIepUMEHTAIIbHUX JTOCIiKeHb, (parMEHTH SIKUX TPE3CHTOBaHI B AaHId
CTaTTi Ta 3rafyloThCs aBTOPaMH.
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Pe3yabraru nociaimkeHs Ta ix odroopenHs. Hamu Oyio chopmoBaHo Ta
y3arajibHeHO Bi3yalli30BaHy cXeMy 0a30BOro OaueHHs MOJIEITi CHHEPTIYHOTO 3B’ SI3KY
TEXHOJIOTIYHUX Ta OlOJIOrTYHMX acHeKTiB. 3a TAKUX YMOB OMH KOMITOHEHT Ma€e
3HAYHO MiICHITIOBATH 1HIIHH, IIPY [IbOMY MOTIePEeIHi Ta HACTYIHI (GOPMYIOTH IEBHY
CTairy CUCTeMY 3 OCOONMBOCTSIMHU, SIKi 3aJIeXKaTh BiJl TEXHOJIOTIYHOI KapTu Ta (i3i-
0JI0TO-010XIMIYHMX XapaKTEepUCTHK TinpoOionTiB [6,7] (Puc. 1). Ha Hamy nymky,
TaKuil CUMOIOTUYHHH TPOIIEC MOXe OyTH IUIaTOPMOIO JUIs YCIIIITHOTO BEICHHS
rajy3i akBaKyJIbTYPH OPTaHigYHOTO (€KOJIOTIYHO-0E3IeUHOr0 CIIPSIMyBaHHSI.

CuHepria abioTUYHUX Ta BIOTUYHUX YNHHUKIB 3 BpaxyBaHHAM
aflanTauiiHO-KOMMNEeHCAaTOPHUX MexaHi3miB 06paHoro o6’ ekTy
Ky/IbTUBYBaHHA Ta TEXHOMOMYHUX MOX/MBOCTEN
BUPOBHUYOrO cekTopy

PiBeHb KWCHIO: BM/IMBAE Ha Temnepatypa: BM/MBa€ Ha
meTtabonism, OHTOreHes; OHTOreHes, 30Kpema,
ONTUMaNbHWA piBeHb WBWAKICTb POCTY, iIMYHHY
niaTPUMyETbCA npupoAHboto BiANOBiAb Ta 3aranbHUiA
aepaljeto, peunpKynauieto. dizonoro-bioximiuHuii ctan
MepepbayeHo 6ionoriyHi 3010P0B's; KOPEryETbCA

CKNaposi-6iodinbTpauia. .
A d) pau TEeXHO/I0TIYHO.

PiBEHb NOXKMBHUX PEYOBUH:

pH, nyxHicTb: 6anaHc, BNAMBAE Ha NEPBHHHY
dYHKLiOHYBaHHA di3ioNoriyHmx NPOAYKTUBHICTb Ta AOCTYMHICTb
npouecis; NiATPUMYeTbCA KOPMY; KOHTPO/IOETHCA 3a
3aBAAKm npupoaHomy ydepy AOMOMOrO0 OPraHiuHUX
Ta OpraHiYHUM enemeHTamm KOPMIB Ta NPUPOAHMX CUCTEM
dinbTpauii

WinsHict nocapkm: A06poby dizionoro-6ioximiyHi

(Welfare), BI'Inl/II:‘,. 6inbLu napameTpu oprakismy
npupogHa  eTonoris,  MeHlwe rippo6ioHTiB: Heitpo-
arpecii, 3MeHLIeHHA  CTpecy,

rymopasnbHa cucTema.
MapameTpu romeocTaTU4HOT
' piBHOBaru: skopcTki (pH Kposi)
KOHKYpeHLji 3a KOPMOBI Ta M'AKi (4CC,4)
pecypcy.

cnanaxis 3axsoptoBaHb. Kpauui
TEMNWU  3POCTaHHA, 3HUMKEHHA

KoeoiujeHT koHBepcii kopmy (FCR) Kopestoe 3 aKicHUMM
napameTpamu, 30Kpema, KOPMOBUM iHrpeaieHTam,
3abe3neyye 36anaHcOBaHWUM PiCT Ta PO3BUTOK; BiACYTHICTb
CUHTETUYHUX [,06aBOK CNPUAE NPUPOZHOMY MeTabosizmy,
opraHiyHi KOPMKM NiACUNIOIOTL IMYHHI peakLiii, aKTUBYIOTb
MaCOHaKOMUYEHHSA, CNPUAIOTb NONIMNLIEHHIO XiMIYHOTO
CKnapy m'aca. € BEKTOPOM [OMIHYIOHOTO BM/IMBY.

AKiCHI Ta KiNbKiCHI napameTpu WBUAKOCTI PO3BUTKY,
penpoAyKTUBHOI QYHKLIi, NPOAYKTUBHOCTI.
36anaHcoBaHWI CKAAZ 33 NOKUBHUMW PEYOBUHAMMU,
aMiHOKMCNOTamMM ToLO. «HaTypanbHICTb» Ta KOPUCHICTb
roToBOi NPoAyKLii. POpMyBaHHSA Ky/bTYpU CNIOXKMBAHHA Y
CnoXwuBauis.

Puc. 1. Ba3oBa MojieJib 3B’ SI3KY TeXHOJIOTYHHMX Ta §i0/I0TiYHUX aCNEeKTiB yCHilIHOTO
Be/IEHHS TaTy3i aKBaKyJbTYPH €KO0JIOTi4HO-0€e311e4HOro cnpsiMyBaHHA O
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MopensHe cnpsMyBaHHS OpraHiuyHOI aKBaKyJABTYpH Ha MpUKIagl Ta
noceigi kpain €C, 30kpema, @paHlii peryaroeTbCsi CyBOPUMH IPaBUIIAMH,
CTIPSIMOBAaHUMH Ha 3a0€3MEeUEHHs CTaJOr0 PO3BUTKY Ta «ETUYHOTO» BHUPOOHU-
urBa [15,17]. BiamoBigHO 0COOMCTOrO JOCBIiAY aBTOPIB, CTAE MOXKIHUBUM BijI-
MITHUTH, IO BJIACHE MPOIIEC TaKOl MOJENI OYMHAETHCS 3 BiIOOPY TaKUX BHIIB,
OpraHi3M SIKMX aJaliTOBAaHUH JI0 MIiCIIEBOTO CEpEIOBHUINA, 3MEHIIYIOUH ITOTPEOyY
y 30BHIIIHIX pecypcax, TaKUX sSK KOPMU Ta aHTUOIOTHKH Tomio. Haituactime
MPaKTUKYETHCS PErioHalbHI 3alUTH Ta JIOKAJbHI OCOOMMBOCTI BHPOOHMIITBA
TaKol NpoAyKUii akBakyasTypu. OpraniuHa cepTu(ikallis B aKkBaKyJIbTYpi epea-
0adae BUKOPHUCTaHHS HATYPaJIbHUX KOPMIB, SIK TIPABHJIO, OTPUMAHUX i3 CTaIOr0
pubabCTBa, a TAKOXK 3a00pPOHHM CHHTETHYHHX XiMikariB Ta MO sk y KopMmax,
Tak 1 B 00poO1i Boau [21]. YMOBH BUpOIIyBaHHS po3p00JICHI TAKUM YHHOM, 1100
SIKOMOT'a TOYHIIIIE IMITYBaTH Ta MaKCHMMaJbHO HAOIMKYBAaTH NIPUPOMHI CEPEIO-
BHIIA ICHYBaHHS 3 aKIEHTOM Ha MiITPUMKY HHU3bKOI HIUIHOCTI MOCAAKH JIJIS
3MEHILEHHS CTPECy Ta PU3MKY BUHUKHEHHS XBOPOO. YIpaBIliHHS SKICTIO BOAN
Ma€ BHUpIlIaJbHE 3HAUCHHS, BKIIOYAIOUH PETyISIPHUNA MOHITOPHUHT Ta BHKOPH-
CTaHHS MPUPOTHHUX CUCTeM (DiNBTpalii A MIATPUMKH €KOJIOTIYHOTO OanaHcy.

[IpoTarom ycboro BUpOOHHYOTO LIMKITY yBara MpHIAUIIETbCA 0OpOOyTY
(welfare) a0o m1OOPO-TOTISTHYTUX TiAPOOIOHTIB i3 3aCTOCYBAaHHIM MPAKTHUK, SAKi
3a0e3MeuyIoTh T'yMaHHe MOBO/DKECHHS IiJI Yac TEXHOJIOTIYHMX TpolieciB. Bech
MPOIIeC PETYIAPHO NEepeBIpAETCS CepTH(PIKOBAHUMH OpraHaMH Ui 3a0e3Ie-
YCHHSI BIAMOBIHOCTI OPTaHIYHUM CTaHAapTaM, sKi BiAMOBiAar0Th HOpMaM €C.
OpraHi4HHAN CEKTOp aKBaKyJILTYpPH Ma€ TCHJCHLIT pO3BUTKY, Mepeadadae cra-
HOBJICHHSI PO3BHUTKY Ta peaii3alilo TaKHX BIPOBAIKEHb. ABTOPH BiAMIYarOTh
PS TIepeBar, cepeln SIKUX € eJIeMEHTH TiIPONOHIKH, aKBallOHIKa 3 aKIIEHTOM Ha
BpaxyBaHHs €KOHOMIYHOI paifioHanbHOCTI [16]. Ilpu 1bOMy 3HAYHO BIUIMBAE
perioHa bHUN KOHTEKCT, BUTPAaTH Ha €HEproHocii (I[iHM Ha eJeKTPOEHEprito,
OTaJIeHHsI, MAIrPiB BOAM TOILO), Y CYKYITHOCTI BC1 YHHHHKH, SIKi 32a0€3MeUyI0Th
TEXHOJIOTI4YHI mpouecu. Hampukmaza, TEXHOJIOTIUHI aclekTH MpU IUIaHyBaHHI
OZIHI€T 3 TAaKUX MOJEJNeH Ul YKpaiHChKOI aKBaKyJIbTYpH MAlOTh nepeadadatu
KJimMaro-reorpadiuni mapameTpu ce3oHHOCTi. Baumky B VYkpaiHi peaizaii-
i{Ha [iHa Ha TaKi arpoKyJIbTypH, SIK JICTS cajlaTy, MeTPyIIKa, Kpil 3anamHui
Ta IHIIA «CaJaTHa» 3eJICHb Ma€ BUINI 3HAUCHHS B TOPIBHSAHHI 3 CE30HHICTIO
(BmiTKY, HaBecHi). ToMy BiTKY Taka Mozaenb (popMa) aKBaKyJIbTYpPH HE OKyIIa-
€TBCS U YKpaiHCHKOTO BUpOOHMKa. HarmpoTh, B3UMKY 10 TPBOX MICSIIIiB OTpHU-
MaHHS TakUM CIOCOOOM arpoKyJIbTYpU CTa€ €KOHOMIYHO TMPUBAOIUBUM IS
BHUpoOHUKa. ToMy HAayKOBO-JOCHTiIHI, MPAKTUYHI POOOTH 32 JAHOIO TEMAaTHKOIO
MICTATh JUCKYCiiHI MUTaHHS Ta € Cy0’ €KTUBHIUMU B KOXXKHOMY BUTIAJIKy BEJICHHS
Takoi GOPMHU aKBaKyJIBTYPH (3 BpaxyBaHHSM BHIY TiqpoOiOHTIB, SKHX IUIaHY-
I0Th BUPOILYBATH, iX 0i0JOT1YHHX XapaKTEPUCTHK, MOTY>KHOCTI BUPOOHUIITBA,
PETiOHATBHOTO KOHTEKCTY, KIIMAaTUYHUX apaMmeTpiB, 3alUTy CIIOKHMBadiB Ha
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MEBHY MPOAYKIIIO Ta iH.). MojeNbHI TEXHOJIOTIUHI PIlllEHHS Y BiMOBIAHOCTI
JI0 CTaHAAPTiB €KOJIOT1YHO-0e311eYHOr0 BUPOOHUIITBA IPE3EHTOBAH1 Ha HACTYII-
HoMy Puc. 2.

Puc. 2. TexnoJsioriuni ¢gparMeHTH NPUKJIALY MOIEIbHOIO pillleHHs peaJi3anii cuHeprismy
eHepreTHYHUX pecypciB ripodionTiB Ta pocauH (dporo 3podieHo apropamu podorn) ©

BuxoprcTaHHs ampTepHaTHBHUX JDKEpeN OLNKy B aKBaKyJdbTypi (aBTO-
HOMHOTO KYJBTHBYBaHHA a00O 3 IHTErpaIli€lo y 3arajbHy CXEMY) JUIIA€THCS
aKTyaJbHOIO Ta BIIKPUTOIO TEMOIO JI0 TUCKYCIi SIK Cepe]T HayKOBIIIB, TaK 1 cepes
mpakTukiB. OO’ €KTH aJbTEPHATUBHOTO JKEpea sl 3a0e3MeueHHs] OpraHi3My,
B MEPIIY Yepry, IPOTETHOM, BUKOHYIOTh POJIb KOMIIOHEHTIB Ha HAIliOHALHOMY
piBHI TII06aTBHOT TIPOIOBOIEYOT cucTeMu. s Tamy3i akBaKylIbTypH Mae 3Ha-
YeHHS He JIUIIe PeHTa0eTbHICTh TAKOTO BIIPOBAKEHHS, a I 010JIOT14HI TapaMe-
TPHY KOMIIOHEHTIB, X O10XIMIYHUI CKJIa], TapaMeTpH, 3a SKUMHU MOJKHA OIIHATH
Ha CKUTbKU €(DEKTUBHO BBOJAUTH iX JIO TEXHOJIOTIYHOT CXEMH.

BararoumncenbHi qociimKeHHS MiATBEPIKYIOTh IEPCIIEKTUBH €HTOMOJIO-
rii Ta il 00’€KTiB 3 BUKOPHUCTAHHIM KOMax i1 B raiy3i akBakymbTypu [2, 8,9].
3aranom, y JIeSKuX KpaiH iX CIIOXKHBAIOTh SIK OJTHE 13 JKepell allbTePHATUBHOTO
BHKOPHCTAHHS 3a0€3IeUYCeHHs MPOTETHOM OpraHi3M. Sk BiZoMO, BOHH MarOTh
IOCTaTHRO e(PEeKTUBHUHN B KOHTEKCTI peHTabensHOoro BupooHunTea FCR (koe-
¢imieHTH KOHBEpCii KopMy). B Hammiif kpaiHi okpeciieHi TUTaHHS € BITKPUTUMH,
BiIOyBa€ThCS TAPMOHI3AIIA TEXHOJIOTIYHHUX, IOPUANIHUX, & TAKOK HOPMAaTHB-
HO-TIPAaBOBUX ACTEKTIB JI0 3araJIbHUX CTaHAAPTIB €BPOMEHCHKOTO KOHTEKCTY.
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3okpema, Ha oQiuiiiHil cTopiHLi JepKIpoacnoXuBCIy:KOH MpencTaB-
JIeHI I03BOJICHI BUAM JKepell epepoOIeHOTo OIIKy 3 MOXIIUBICTIO €KCTIOPTY
(myxa ximMHaTtHa Musca domestica; nbBUHKa 4opHa Hermetia illucens; Xpy-
mak OopomHsHU Tenebrio molitor, UBIPKYHU; )KyK-4yopHOTiNKa Alphitobius
diaperinus Tomo. Jns yKkpaiHCBKOI aKBaKyJAbTYPH HHUTaHHS KYJbTUBYBaHHS
Ta MiATOAIBII TiAPOOIOHTIB TaKUMH albTEPHATHMBHUMH JKEpENlaMH MpPOTEiHY
JMIIAETHCS BIAKpUTHM. HaTomicTh, yKpaiHChKi BUPOOHUKH MPOAOBKYIOTH TPH-
MaTd aKIeHT Ha SIKICHHX Ta KUIbKICHHX MapaMeTpax, eKOJOTriuHO-0e3rneuHol
nponykuii akBakyasTypH [12]. Hanpuknazn, npu Bukopuctanui PAC anst Bupo-
LyBaHHs Ta po3BeleHHs KiapieBoro comy Clarias gariepinus (Burchell, 1822),
TWIAMI], 3 METOI ONTUMi3alii BUPOOHHYMX MPOIECIB, SAKICHUX MapaMeTpiB
MPONyKIii aKBaKyIbTYpU Ta MOMYJSIPU3aIi€l0 BIacHOI pUOHOI mpomyKuii Ha
€BpONEIChKI puHKHU, pubHa depma « Catfish from Pavilyshy («Cowm 3 [1aBnuriay,
KipoBorpaamuna) 3amycruiia ceKTop KyJIbTHBYBaHHs YOpHOi IbBUHKH (Puc. 3).

Buxopucranus Hermetia illucens Hagae MOXJIMBICTh YaCTKOBO ab0 MOB-
HicTIO 3aMmiHuTH pubOHEe Oopomuo st 3I'P kopmiB TigpoOioHTiB. JIMuMHKH
MOXYTh 3TOJIOBYBATHCS SIK y CBI)KOMY, TaK i B 3aMOPOKEHOMY BUIIAI, B IUTaHAX
MiANPUEMCTBA € 3aIyCK BUpoOHHIITBA OopomiHa 3 HuX. KpiM Toro Take BUpoO-
HUIITBO CTA€E IIKABUM JUIS IHIIMX CEKTOPIB TBAPUHHMIITBA Ta MOXKJIMBICTIO €KC-
MOPTYBaHHS TAKOTO KOPMOBOTO KOMITOHEHTY.

3aranom, pu KylIsTUBYBaHHI Hermetia illucens, BaXJIMBUM € TaKUW TEX-
HOJIOT1YHHI YMHHUK K cyOCTpart, Ha SKOMY ii pO3BOISATH, BIH KOPEIIOE 3 sIKic-
JAenTUIHUMH sikocTsimH [12,17]. [IpakTukyeThCst TpH OCHOBHHX CyOCTpaTH, SIKi
MOJKE O0MpaTH BUPOOHUK, BUXOJSYH i3 BIACHUX TEXHOJIOTTUHUX MOMKIMBOCTEH
Ta MOCTABJIEHOI METH: BUCIBKH 36PHOBUX KYJBTYD, 3aJUIIKH (PYKTOBO-OBOYE-
BUX KYJBTYp Ta MOCIIiJ C.-T. TBAPHH.

HacTynmHUM TEXHOIOTIYHUM PillIEHHSIM B aKBaKyJIbTypi MOKHA BIIMITUTH
KyJABTUBYBaHHs cipyninu (Puc. 4). AKTyanbHICT BiqMiYa€ThCS B aKBAKYJIBTYPi
[IpU BUPOILIYBaHHI, miAroAiBmi rigpobionTis [9, 10].

€BpONeHChKi TEXHOJOTIYHI HOPMATHBU IependadaloTh TrapMoHi3a-
Lil0 CTaHIapTaM KOKHOI JaHku mporecy. OcoOuCTHii JOCBiJ aBTOPIB JOCII-
JDKEHHS IEMOHCTPY€E aKTyalbHICTh HanpsAMYy cepel] (paHIy3bKuX BUPOOHHUKIB.
B sikocTi mpuKiiagy MOXKHa HaBECTH OZIHE 13 IPOBITHUX BUPOOHUKIB CHIpYJiHH 3
2013 poxy, 3aCHOBHHK sikoro € wieHoM Peneparii BApOOHUKIB ciipymiHu Opan-
uii [14]. YiopaBniHHS TakOro TEXHOJOTTYHOTO IMKITY PEalli3yeThCs BIAMOBIIHO
10 HayKoBO-TIpakTHuHUX Mpaib Kana [lons XKypnana, Piruti @okca ta gucep-
tauii Knoxa 3apyka. Yei Marepiany, 110 BUKOPUCTOBYIOTHCS Ta KOHTaKTYIOTh 31
CHipyJiHOI0, O€3MeYHi I XapuOBHUX IPOAYKTIB, IO B KOHTEKCTI €BPOMEHCHKOTO
CTaHAAPTY AKOCTI IHTPEAI€HTIB € BU3HAYAIbHUM Ta BaXauBuM (Puc. 5). B TexHo-
JIOTTYHOMY KOHTEKCTi pOOUTHCS aKIIEHT Ha MapamMeTpax, 30KpemMa, KOJIi TeMIepa-
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Typa BOAHM J03BOIIAE, HinpTpalig Ta Bigoip BinOyBaeThcs B yMOBax Jlaboparopii.
Jnist mporo Boza crovaTKy momnepeanbo (inbrpyerbes yepes (100 mikpomeTpis),
00 BUJIAJIMTY BEJIUKI JOMIIIKH, TPUCYTHI y Bofi. [licis 4oro Boja mingaeThes
¢inbrpanii yepes citky (30 mikpomerpiB). TakuM YMHOM, BUXOIUTD MACTa, SKa
3aJTUINAETHCS JIYXKE PLAKOFO, MOTIM i MiJ1atoTh BaKyyMHii 00poOIli, o0 Buaa-
JITH BOZY, 30epirarouu Ipu UBOMY KIITHHHY SIKIiCTh cripyminu. KoHcucteHmis
TBEPAOI MACTH, 3 K0T MOTIM (POPMYIOTh «CHAreTi» Ta MiJAal0Th TEMIIEPaTypHii
00po0IIi BIIPOIOBK 5-6 ToauH mpu Temmeparypi 42°C [14].

Puc. 3. DparMeHT TEXHOJIOTiYHOI0 NPoLeCy KyJIbTHBYBAHHS YOPHOI JIbBUHKH, (OTO
3podJieHo cniBaBTOpOM podoru, Catfish from Pavlysh ©
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Puc. 4. @parMeHT npouecy KyJbTHBYBaHHS IIPUPOIHHX, ¢oTO 3pod.ieHi ciiBaBTOpOM
podoTH (HayKOBO-10C]IiTHA JJabopaTopisi, Ykpaina) ©

Puc. 5. ®parmeHT KyJ1bTUBYBaHHs cripyJinu «La Spiruline des Landes», (Ppanuis),
¢oto 3podireHo cniBaBTOpoM podoTHO

€Bporneiicbki TeHAEHIIIi y BUPOIYBaHHI 00 €KTIB aKBAKYJIBTYpPH T03BOJISI-
IOTh T I0MpaTH TEXHOJIOTI] Ta aIaTyBaTH 1X A0 KOHKPETHHX yMOB. TaKi TEXHOIO-
Tii T03BOJISIOTH Pi3HI MACIITa0K TAKOTO Oi3HECY, BUPOOHWYHH ITUKII Ta peasTizalliro
rOTOBOI MpoayKii. CIit 3a3Ha4UTH, IO 115 KyJTETYpa CIIPYITiHU PEeati3yeThCs s
LIMPOKOTO KOJIa CIIOXKHMBAYIB, JJIs1 THX, XTO MA€ Ha METI MOIIOBHUTH CBIi paIfioH
OiIKaMH Ta MOKMBHUMH pedoBHHAMH [13]. Takum 4MHOM, HampsiM KyJIbTHBY-
BaHHsI, TIEPEPOOKHU Ta BUKOPUCTAHHS Pi3HO-1IJIbOBOIO BEKTOPY CIIPYITIHHU € aKTy-
anpHuM. Ha npuknani mignpueMcTia «La Spirulina des Landesy» morieto 600 m?
CTa€ MOXKJIMBUM JIOTIOBHHUTH ICHYIOYI YSIBJIICHHS PO TCHICHIIII PO3BHUTKY CEK-
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TOPY €KOJIOTIYHO-YMCTOT, MyTETUTPO(DIUHOI aKBAKYIBTYpH. €BpONeHCchKi Moaei
MAalOTh BiJ]MIHHOCTI IIOJIO0 BiJHOCHOI KOMITAaKTHOCTI BHpOOHHMIITBA. Harmpukiar,
OKpecIIeHe MiAMPUEMCTBO Ma€ JINISHKY (CEKTOpH) SIKi CKJIANAIOTBCS 3 TPHOX
BUPOOHMYMX TEIUIMLb, Jaboparopii 300py Ta makyBaHHS. BukopucroByBaHMIt
IITaM € CyMITIIIIo JBoX mTamiB; Lonar Ta Paracas. BupoGHuirtBo mpaittoe 3a 100
% perupKyIsLiiHO0 cucTeMoro akBakyIsTypu (PAC).

BucnoBkmu. IlincymoByroun, MOKHa 3pOOHUTH BHCHOBKH Ta OKPECIUTH
TEHJIEHIi1, BEKTOPH PO3BHTKY TEXHOJIOTIYHHUX ONTHUMI3AMIMHNX TEXHOJOTIH B
aKBaKyJIbTypi. 32 YMOB ONTHMI3allil TEXHOJOTIYHUX PIllIEeHh B aKBaKyJIbTYypi
MoOZIeTIbHa CHCTeMa aKBaKyJbTYPH 3a MPHUHLMIIOM MYTETHTPOQiuHOI Hamae BCi
MOXKJTUBOCTI peasi3yBaTu CHHEPTiyHUN e(DeKT SKiCHUX Ta KUIbKICHHX Iapame-
TpiB B 0THOMY KOHTeKcTi. CydacHi BUMOTH Mepe0adaroTh, Mepii-3a BCe, «EKO-
JIOTIYHICTE» BUPOOHUIITBA. [10TOUHI pealii CIPUSIOTH TAKOMY BEKTOPY PO3-
BHUTKY €KOJIOT19HO-0€3MEeYHOr0 CIPSMYBaHHA B aKBAaKyJIbTypi. CHHEpPridHICTh
MpOIIECiB Mependadae KOHCOMIAAIIO IJIOT0 KOMITJIEKCY YNHHUKIB, CKIIAIOBUX
B TajIy3i SIK Ha PiBHI PerioHaJILHOTO MPEICTaBHUITBA, TAK 1 HALlIOHAILHOMY.

VECTORS OF ECOLOGICALLY FRIENDLY PRODUCTION
WITH THE INTEGRATION OF ALTERNATIVE PROTEIN
SOURCES IN AQUACULTURE
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The material is presented, which highlights the algorithm of complex biological
and technological aspects in aquaculture in order to obtain the most environmentally
friendly products with the course of European integration of Ukrainian aquaculture. The
main part of the research is based on a literature review and analysis of the practical
experience of the Ukrainian enterprise “Catfish from Pavlysh”, combined with the
European practices of the article’s authors (France, 2023-2024).

It has been established that the current transformational processes of abiotic and
biotic factors in aquaculture contribute to the development and optimization of existing
technological aspects, as well as the design of new ones, with an emphasis on innovative
solutions and the production of environmentally safe products. It is substantiated that
consumers are becoming increasingly informed, paying attention not only to the general
characteristics of the aquaculture products they choose, but also to a comprehensive
“information panel” that reflects the “entire production pathway” from origin to final
product delivery. Key issues have been identified, the resolution of which will enhance
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the competitiveness of Ukrainian aquaculture. The results of the conducted studies
confirm the high potential of the multitrophic aquaculture model and demonstrate the
positive outcomes of integrating European solutions with Ukrainian practical experience.

Based on the obtained results, the material presented by the authors focuses
on scientific and practical justification, which substantially complements and enables
an assessment of the effectiveness and prospects of using natural components as
adaptogens and fish growth stimulants. Scientific and practical analysis substantiates
that the integration of multiple technological solutions within a unified technological
framework for aquaculture production enables a more rational use of available resources
for Ukrainian aquaculture, including during the post-war recovery period of the sector.

Key words: recirculating aquaculture system, technological factors, aquatic
organisms, optimization.
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Bcranoneno, 1o akBakyiapTypa HaOyBae Bce OLIBLIOTO 3HaYE€HHS y KOHTEKCTI
rapaHTyBaHH: IPOJOBOJIBIOI OC3MEKH, TPHIOMY e(DEKTHBHICTh TONIBII € BU3HAYAIBHUM
YMHHUKOM i1 eKOHOMI4HO1 BUT1THOCTI Ta eKOJIOTi9HO1 30amancoBanocTi. [IpoanaiizoBa-
HO JIMHaMiKy BUPOOHHMITBa OCHOBHMX BHUAIB pHO (KOPOMOBUX, COMOBHX, OCETPOBHUX,
JococeBuX Ta iHmMX) 3a nepiog 2022-2024 pp. Ha OCHOBI OQIIIHHUX CTATHCTHYHMX
JMaHUX. BUSBICHO BENWKI KOJMBAHHSA MK OKPEMHMH BHIAMH Ta B 9acOBill TWHAMIII
BUPOOHUYMX IMOKa3HHUKIB, 30KpeMa MacH MaTOYHOTO CTaja, MOJIOJI Ta TOBApHOi pubH, a
TaKoXX BUTpAT KopMiB Ta koedirienTta kousepcii kopmis (FCR). Beranosneno, mo 2023
PiK XapakTepHu3yBaBcsl 3HIDKEHHSIM e(peKTHBHOCTI BUPOOHMIITBA Uil OaraTbox BHIIB,
Toxi sx y 2024 pori crioctepiranucs cipoOu BiTHOBICHHS, OCOOIHUBO Y KOPOITOBHX.

[IpoBeneHo oI OCTaHHIX HAYKOBHX JOCIIIKEHD 1 MyOJiKamii 3 rofisii pud B
aKBaKyJIbTypl. BuzHaueHo, 1110 eMmipryHe NpaBrIlo aKBaKyJIbTYPH HAroJoye Ha Heo0-
X1THOCTI BUKOPHCTAHHS BUCOKOSKICHMX KOPMIB Juisi e(heKTHBHOI BiaromiBm. HeskicHi
KOPMH NPU3BOAATH 10 MOTIPIICHHS POCTY, 3a0pyTHEHHS BOJOIM Ta CTBOPSHHS YMOB IS
PO3BHUTKY MaroreHHoi Mikpodmopu. KopMoBi BUTpaTh € OIHI€I0 3 HAWOUIBIINX CTAaTeH
c00iBapTOCTi B IHTEHCHUBHIH aKBaKyJIbTYpi, 1[0 3yMOBIIIOE aKTYaJIbHICTh X ONTHUMI3aLlil.

OmnuncaHo METOOJIOTIYHY OCHOBY JIOCHI/DKEHHS, sika 0a3yBaacst Ha aHasli31 Kijlb-
KiCHUX MTOKa3HUKiB BUPOOHUIITBA, 300pi Ta CUCTEMATH3allii TaHUX 3 OQIIIIfHAX CTaThC-
TUYHUX JDKEpell, HAyKOBUX ITyOITiKaIliii Ta rajdy3eBHX 3BiTiB i3 3aCTOCYBaHHSIM CTaTHC-
THUYHOT'O Ta MOPIBHSUIBHOTO aHAI3Yy.

[epcriekTiBY PO3BUTKY rajly3i OB’ s3aHi 3 BIPOBAPKCHHSAM 1HHOBaIIHHUX ITij-
XOIIiB, 3aJTyYeHHSIM IHBECTHIIIH, I JTOTOBKOIO KBalTi(hikOBaHMX KaJIPiB Ta yIOCKOHAIICH-
HSIM JIEp’KaBHOI NOMITHKA Y cepi aKBaKyIBTYPH.

AHai3 CTaTUCTUYHKX JaHUX MIATBEPAXKYE HAsIBHICTD 3HAYHOTO NOTEHIIAIY JUIst
PO3BHTKY aKBaKylIbTypH B YKpaiHi, BOZIHOYAC BUCBITIIIOIOUN HU3KY ICHYIOUHX IIPOOIEM.
[Nomaneme 3pocTaHHs Tamy3i MOTpedye KOMIUICKCHOTO BpaxyBaHHS (hakTOpiB, IO BH-
3HAYaI0Th TMHAMIKY BUPOOHUIITBA, Ta PO3POOKH IEBUX CTPATETid il pO3BUTKY.

KitrodoBi ciioBa: akBaKkyibTypa, TOAiBIA, pHOHUIITBO, KOPMH, KaTteropii puo.
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IMocTanoBka mpodaeMn. AKBaKyIbTypa SIBISE€ COOOI0 MPOTPECYIOUHA
HanpsM TBapUHHHIITBA, IO ACMOHCTPY€ IHTCHCHBHE 3pocTaHHS Ta Haly-
Bae (yHIaMEHTaJIbHOI poJii y 3a0e3leueHHi CBITOBOI MPOJOBOIBIOL OE3MeKH
[2]. JaHa rany3p HO3UIIIOHYEThCS SK BaroMa ajbTepHATHBA TPATUIIHHOMY
puOaNbCTBY, YMs MPOMYKTUBHICTh Y KOHTEKCTI 3pPOCTAIUuOro CIIOKUBYOTO
MOTUTY Ha PECypCH Tifpocdepu € CyTTEBO OOMEKEHOI Yepe3 BUCHAKCHHS
npupoanux GiopecypciB. Hapasi monan 50% puGHOI mpoaykiiii, 1o mnocra-
YaeThCsl CIOKHMBAadYaM, € Pe3ylbTaToM [isUIBHOCTI aKBaKyJIbTYpHHUX TOCIO-
JIapCTB, PO3TAIIOBAaHUX y Pi3HUX reorpadiunux perionax [7]. B Ykpaiui, B
paMKax 3arajibHOAEP:KaBHOI pecTpyKTypu3alii puOHOTO rocrmonapcTaa, mpi-
OpUTETHA yBara MpuIiIsIeTbcs GOPMYBaHHIO CIPUSATIUBOTO CEPEIOBHILA IS
PO3BUTKY HalllOHAIBHOI aKBaKyJIbTYpH. BJoCKOHaIEHHS peryasTOPHOI MOi-
TUKH y cdepi aKBaKyJIbTYpH Ta HApPOUIyBaHHs 00CSTiB BUPOOHUITBA MPOIYK-
1ii BU3HAYCHO SK ONHI 3 (hYHIAMEHTAJIBHUX IiJIeil pedopMyBaHHS PUOHOTO
rocrnojapcTBa aepxanu [8].

AHami3 ocTaHHIX AocaimkeHb i myGaikamiii. OcTaHHI TOCITIIKSHHS
Ta myOmikauii y cdepi akBaKylIbTypu NPUAUISIOTh 3HAYHY yBary ONTHMi3alii
BUTPAT KOPMIB, IO € KIFOUOBUM (HAaKTOPOM SIK JISI EKOHOMIYHOT peHTa0eNbHO-
CTi, TaK 1 IS €KOJIOT1UHOT CTilKOCTI ramy3i [11]. Haykogi mparii B ramy3i akBa-
KyJBTYPH aKIEHTYIOTh YBary Ha Mmpo0JjeMaTHIli ONTUMI3allii BUTPAT KOPMIB SIK
KITIOUOBOTO JIETEPMiHAHTa EKOHOMIYHOT e(PeKTUBHOCTI Ta €KOJIOTIYHOI CTaJo-
cTi BUpoOHMLTBA puOHOT mpoaykuii [2,20]. AHauni3 myOmiKaliii BUSIBIISE KiIbKa
JOMiHAHTHUX HAIpPSMIB JOCHTIUKEHb, CEPel SKUX IMepIIoYeproBe 3HAYCHHS
Ma€ MiABUIICHHS! e()eKTUBHOCTI BUKOPUCTAHHS KOPMiB, LIO BiOOpaXKaeThCs
y 3HIKeHHi koedinieHTa koHBepcii kopmy (FCR). HaykoBii 30cepemkeHi Ha
ineHTudikanii Ta BUBYEHHI (axTopiB, mo BiumBawoTh Ha FCR, Bkmouaroun
TeHeTHYHI 0COOIMBOCTI pUO, IX OHTOTCHETHYHUH PO3BUTOK, SKICHI XapakTe-
PUCTUKH KOPMiB, YMOBH YTPHUMaHHSI Ta 3aCTOCOBYBaHI TEXHOJOTil TOIIBIIi.
[Moganemmii po3BUTOK WLi€i ramy3i 3HAYHOIO MIpOIO 3aJEKUTh BiJ YCHIIIHOT
iHTerpauii HOBITHIX HayKOBHUX AOCATHEHb Yy MPAaKTUYHY AiSUTbHICTh aKBaKyJb-
TypHUX rocrnoaapcTs [3,13,14].

MocranoBka 3aBaanus. Y 2024 poili IisIbHICTIO B yMOBaX aKBaKyJb-
TypH 3aiimanucs 3163 cy0’extu rociogaproBanss [6,9]. KimouoBum enemeHTOM
yCminrHoTo (YHKIIOHYBaHHS aKBaKyJIBTYPHUX HiAMPUEMCTB, IO CIELiali3y-
I0ThCSI Ha BUPOILyBaHHI pi3HUX BUAIB pUO, € 3a0e3reueHHs SKICHUMH Ta 0e31ed-
HUMH KOpMaMu. BusHaueHHs ¢izionoriuaux norped pud B eHeprii, HOXKUBHUX
Ta OI0JIOTIYHO aKTUBHUX PEUYOBUHAX, a TAKOXK PO3pPOOKa HAYKOBO OOTPYHTOBA-
HUX HOPM TOZIBJi 3 ypaxyBaHHSIM BUIOBHX, BIKOBUX, CTaIiHHX OCOOIMBOC-
TEH, TEMIEPaTyPHOTO PEKUMY BOIU Ta KOMIUICKCY OIOTHYHUX i abiOTMYHMX
(axTopiB, € CKIagHUM Ta aKTyaJlbHUM 3aBAaHHSIM B KOHTEKCTi opraHizamii
e(eKTUBHOTO BEJEHHS aKBaKyJIbTypH. B yMOBax BiZCyTHOCTI IPUPOJHOI KOP-
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MOBO1 0a3u, METa0OJIIYHI POLECH y PUO MPAKTUYIHO TIOBHICTIO PETryIIOIOTHCS
AHTPOIIOTEHHO Ta 3aJieKaTh Bifl 30aIlaHCOBAHOCTI, SKICHMX XapaKTEPUCTHK i
KUTBKICHHX TapaMeTpiB CIOKUTHX KopMiB. Came B IIbOMY acleKTi 3aKiiaJeHO
3HAUHUH MOTEHIIiaN Uil ONTHUMI3amii TeMITiB POCTy puOU 32 YMOBH MiHiIMi3a-
1ii KOPMOBHMX BHTpaT Ta 3HWKEHHS PIBHA AHTPOIIOTEHHOTO HaBaHTa)KEHHS
Ha BOJHE CEpEIOBUINE, MiJABUINECHHS BUKMBAHOCTI PaHHIX CTaiiil pO3BUTKY,
MOKPAILEHHS SIKICHUX TTOKa3HHUKIB TUTITHUKIB Ta IX TOTOMCTBA, 1110 B CYKYTTHOCTI
BU3Ha4Ya€ eQEeKTUBHICTh BUPOOHUIITBA MPOAYKLIl akBakyasTypu. Ha choron-
HIilIHIA AeHb, BUTPATH Ha KOPMH € OJHI€I0 3 HAHOUIBIIMX cTareil cobiBapToCTi
IUIsl IHTeHCUBHHX HANPsMiB aKBaKyJIbTypH, 0 Nepen0avyaoTh MTy4HE BiATBO-
PEHHS Ta BUPOILYBaHHsI T'IPOOiOHTIB, sIKi MOTPEOYIOTh EK30T€HHOTO JKUBIICHHS
(Siluriformes, Acipenseriformes, Salmoniformes, Perciformes To1io), a Takox
IUisl 3a0€e3MeYeHHs] TOBHOIIIHHOTO KUBJICHHS MaCOBHX BHJIB KOPOIOBUX pHO
IUIAXOM mifrofimi. JedinuT iHBeCTUIIH y BITUM3HSHE KOPMOBHPOOHUIITBO,
HEIOCTaTHS KUTBKICTh KBaJli(hiKOBAaHUX HAyKOBUX KaApiB y raiy3i HyTpHIi0JI0-
rii Ta BiACYTHICTH CreUiani30BaHUX Ja0OpaTOPHUX MOTYKHOCTEH MPU3BOASITH
JIO HE3/IaTHOCTI HAllIOHAJILHUX BUPOOHUKIB MOBHOI[IHHO 33J0BOJILHUTH PUHOK
rOTOBUX, 30aJJaHCOBAHUX KOPMOBHMX CyMiIllled JUIsi MiATOIBII Ta BiITOMIBII
puOH TPOIYKINEH BITYM3HIHOTO TMOXO/KCHHS. BHACTINIOK 1BOTO, HE3HAYHY
YaCTKy PUHKY KOPMiB 3aliMa€ BJIaCHE BUPOOHUIITBO, TOJI SIK OCHOBHHI 00CsT
3a0e3MevyeThCs 32 paXyHOK IMIIOPTHUX MOCTaBOK. BogHouac BeecBiTHs opra-
Hizaniss FAO npuninsie Baromy yBary BUBUCHHIO NIUTaHb MMOKPAIIEHHIO PaLlio-
HiB, OanaHCyBaHHS POTEIHIB, JNiMiJiB, BiTaMiHIB, MiHEpaJliB IPX BUPOLIYBaHHI
akBakyJsTypHOI poaykuii [ 10]. 3HauHa yBara npuaiiseThcsi BABYCHHIO KO-
uienTiB kouBepcii kopMmiB (FCR) 3 BpaxyBaHHSIM Pi3HUX MOKa3HUKIB (BUIOBHUX,
BIKOBHUX, CTaTeBMX) BUPOIIYBAHNUX HA PI3HOMAHITHUX KOPMOBHX cyMimax [18],
TOMY BUBYEHH KoedinieHTiB konBepcii kopmiB (FCR) Ha ocHOBHUX BUAAX Tpo-
MHCIIOBHX 00’ €KTIiB aKBaKYJIBTYPH € aKTyaJIbHUM JUIsl Cy4acHOi YKpaiHH Tak 1 Ha
100aJILHOMY PiBHI.

Marepiaa Ta Metonu. B OCHOBY HOCHI/DKEHHS TMOKJIAJACHO aHali3
KiJIbKICHUX MTOKa3HUKIB BUPOOHMIITBA. METOM0IOTIYHOK OCHOBOIO CIIYT'YBaB
30ip Ta cucremaru3alis AaHuX 3 OQINIHHUX CTATUCTHUYHHUX JIKEpEs, HAyKO-
BUX MyOJNiKawliii Ta ramy3zeBux 3BiTiB. s 0O6poOku oTpuMaHnoi iHpopmanii
3aCTOCOBAaHO METOIW CTAaTUCTHYHOTO Ta MOPIBHsUIBHOTO aHamidy. Jlocii-
JDKEeHHs1 0a3zyBaslocsl Ha MEPBUHHUX JaHUX, OTPUMaHUX 3 OimiifHUX cTaTHC-
TUYHUX 3BITiB JlepkaBHOrO areHTCTBa YKpaiHU 3 PO3BUTKY Mejtioparlii, puo-
HOTO TOCIOJApCTBa Ta MPOJOBOJIBIMX MPOTpaM, a TAKOK Mpo(dilbHI HAYKOBI
myOmikanii Ta rajdy3eBi 3BiTH, MEpelliK SKUX HaBeJEHO Y BiAMOBITHUX MOCH-
nanHsAx [4,5,6,9].

Meta aocainzkeHHsI: TPOAaHATI3yBaTH AMHAMIKY BUPOOHUYHMX MOKA3HU-
KiB OCHOBHHX TpyH pHO B aKBaKyabTypi Ykpainu 3a 20222024 poku, MpoBeCTH
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BUSIBIICHHSI KJIFOYOBUX (PAKTOPIB SIKi BIUIMBAIOTH HA MIXBHIIOBY Ta MIKPiuHY
HepiBHOMIpHICTh edexkTuBHOCTI rofiBmi (FCR i BuTpaT kopMiB).

PesyabraTn qocaimkeHs Ta ix 00roBopeHHsi. 3a0e3neUcHHs ¢ESKTUB-
HOI BigroAiBii 00’ €KTIB aKBaKyJIbTYPH €MIIIPUYHO IMOB’si3aHEe 3 HEOOXiAHICTIO
BUKOPHCTaHHSI pUOHUX KOPMIB BHCOKOiI SKOCTi. BUKOpHCTaHHS KOpMIB HeHa-
JISKHOI SIKOCTI, IIO XapaKTepU3yIOThCs HU3bKHM KOe(illi€HTOM IepeTpaBHO-
CTi Ta 3aCBOIOBAaHOCTI HYTPi€HTIB, OKPIM HETaTUBHOTO BIUIMBY Ha MOKa3HUKH
pOCTY, MPU3BOAUTH 10 3HAYHOTO 3a0pyAHEHHsSI BOJHOTO CEPEAOBHINA HEacH-
MITbOBAHUMH 3aJIMIIKAaMH KOPMY, MOTIpIICHHS TiAPOXIMIYHMX MapaMeTpiB
BOJM Ta iHriOyBaHHA mpoleciB pocTy. KpiM Toro, Taki yMOBU CHPHUSIOTH CTBO-
PEHHIO CIIPHUATIMBOTO CEPEAOBHILA IJIsi HAJAMIPHOTO PO3BUTKY TeTepoTpOdHOT
MiKpOQIIOpH, 1[0 MOYKE MAaTH HETaTUBHI HACIIIKU JUIs 3arajibHOTO 0i0JI0T4HOTO
CTaHy aKBaKyJBTYPH B TOCIIOAPCTBAX.

AHani3 JUHaMiKW BUTparT KOpPMiB y PHOHOMY TOCIOIApCTBI MPOTATOM
nepiony 2020-2024 pokiB BHSBUB 3HauHI KOJMBAHHS 3araJbHOrO OOCHTY, LIO0
CBIJTYUTH PO HECTAOUTBHICTh BUPOOHUYHUX TIPOIIECIB (Tabmuis 1).

Tabnuysa 1. AHaJIi3 BUKOPHUCTAHHS KOPMiB Y PUOHHMX TOCHOapCcTBaX
Ykpainu 3a kateropismMu puo, TOHH

Karteropii puo
Poxu Bceboro "
MOJI0b MAaTOYHe MOroJiiB’sa | ToBapHa puda

2020 342433 7941,6 738,9 255627
2021 28 454,5 6 336,5 1263,4 20 854,5
2022 233273 5335,1 717,0 17 275,1
2023 28 770,9 10 007,6 593,2 18 265,9
2024 294934 8 062,2 743,8 20 6874

MiniMasbHI 3HaU€HHS 3aralbHUX BUTpaT Oynu 3adikcoBani y 2022 poui
(23 327,3 1), Toni sixk MakcumaibHi — y 2020 poni (34 243,3 1). Lle Mmoxe Oyt
3yMOBJICHO Pi3HUMH (haKTOpaMH, BKIIOYAIOUX 3MiHM B 00csArax BUPOOHUIITBA,
TEXHOJIOTTYHHX Ipolecax, AOCTYIHOCTI Ta LiHaX Ha KOPMH, a TAaKOK 30BHILI-
HIMH €KOHOMIYHUMH Ta €KOJIOTTYHUMH YMOBaMH.

BuTpatn Ha KOpM U1 MOJIOJI XapaKTepU3yBaINCs BUCOKOIO BOJNATHIIb-
HICTIO, 3 pi3KkuM 3poctanHsaM y 2023 poui (87,58%), mo Moxe OyTu HOB’s13aHO
31 3MiHAMH y CTparerii BUpOLIyBaHHS ab0 301bIIECHHAM 00CSTiB BUPOOHUIITBA
MOJIOAHSKY. BuTpaTn Ha MaTtouHe NOrofiB’si, xo4a i Oy BiTHOCHO HU3bKHMU
MOPIBHSIHO 3 1HIIMMH KaTETOPiMH, TaKOXX NEMOHCTPYBaJIM 3HA4HI BiTHOCHI
3MiHH, IO MOXKE BKa3yBaTH Ha 3MiHM B IHTCHCUBHOCTI PO3BEIEHHS a00 Celek-
uiitHii poOoTi.

Butpartu Ha ToBapHYy pHuOY, 110 CTAHOBHMJIM HAaHOIJIbIIY YacTKy B 3arajb-
HuX BUTparax (63,49-74,65%), TakoK 3a3HANM KOJHMBaHb, ajic 3aJIUIIATUCS
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JoMiHyrouuM (akTopoMm. Lle migkpeciaroe BaXKIMBICTh ONTHUMI3allii KOPMOBOT
0a3u Ta ynpaBliHHS BHUTpaTaMH Ha BHUPOLIYBaHHS TOBapHOi pHOM UIsl MiABHU-
1ieHHs epeKTUBHOCTI BUpOOHHLTBA (puc. 1).
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30000 m Tapapua puba

25000
20000

15000
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10000

5000
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Puc. 1. AHani3 BUKOPpUCTAHHSA KOPMIB Y pUOHHX rocrnofapcTBax YKpainu

Pesynbrary anami3zy BKa3yroTh Ha HEOOXiHICTh PETENLHOTO MOHITOPUHTY
Ta aHami3y (axkTopiB, II0 BIUTUBAIOTH HA BUTPATH KOPMiB, 3 METOIO pO3pOOKH
CTparerii onTuMizaulii BUpOOHWYMX MpoleciB. Lle BKmowae BIpoOBamKEeHHS
e(eKTHUBHUX TEXHOJIOT1H TOAIBI, BUKOPUCTAHHS AKICHUX Ta eKOHOMIYHO BHT'1]I-
HUX KOPMIiB, a TAKOX aJalTaLilo O 3MiH PUHKOBUX YMOB Ta €KOJIOTTYHIX BUMOT.

OTpuMaHi JaHi BKa3yloTh Ha HEOOXIIHICTh ONTUMI3allii KOPMOBOI 0a3u
Ta YHpaBIiHHS BUTPAaTaMH AJIS MiABUILEHHS €(pEeKTUBHOCTI BUPOOHHIITBA.

Burpatu kopMiB y pUOHHMUTBI € OAHI€IO 3 HAHCYTTEBIIIMX CKIaIOBUX
co0iBapTocTi BUpOLIEHOT pudH, 110 Oe3MocepeHbO BITUBAE Ha SKOHOMIYHY
e(eKTHBHICTb TOCIOAAPCTB.

s rpadivaoro BigoOpaskeHHsI BUTpAT KOpMiB Oyiio moOynoBaHo rpadik
2-4. I'padiku BigoOpakaloTh AWHAMIKY Macd, BUTpaT KOPMiB Ta KoedilieHTa
konBepcii kopmy (FCR) mst Tppox kareropiit pubu mpotsarom 2022-2024 poxis:
MaTo4He CTaJ0, MOJIOJb Ta TOBApHA pUoa.

MarouHe cTazo AEMOHCTpPY€e He3HayHe 3HIKEeHHS Macu y 2023 pomi
3 HACTYIHHUM BiJHOBIEHHSM y 2024 poli, mpu bOMY BHUTpAaTH KOPMiB 3ajIH-
LIanucs BiJHOCHO CTa0ITbHUMHU Ta HU3BKMMH, a KOe(]ilieHT KOHBEpCii KopMy
(FCR) 3nauno 3pic y 2023 poui, BKa3yro4u Ha TUMYaCOBE 3HIKEHHS €()EKTUB-
HOCTI BUKOPUCTaHHS KOPMIB, TICIIs 4OTO JIEMI0 NoKpamusces y 2024 porri.
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VY xareropii «Mononpy crocrepirajiocsi He3HauHe 3MEHIICHHS MacH
Ta 301MbIIeHHs] BUTpaT kopMiB y 2023 poiii, miciis 4oro BUTpaTu Ha KOPMHU Y
2024 pomi MOCTYNOBO 3MEHIIYBAIKCH, IPU LBOMY Maca puOHM Majla TeHIEeH-
uito 1o 3poctanHs. Koediuient xonsepcii kopmy (FCR) 3anmumascst BiTHOCHO
cTalOlIbHUM 1 Ha HU3bKOMY PiBHI POTATOM YCHOTO IEpioAy, IO CBIAYHUTH PO
e(eKTHBHE BUKOPUCTAHHS KOPMiB MOJIOIIIO.

VY xareropii «ToBapHa pruba» CIOCTEPIra€TbCs 3HAYHE 3POCTAHHS MaCH
MPOTATOM YChOTO AOCIHIPKYBaHOTO MEPioy, 0COOIMBO iHTeHCUBHE Mixk 2023 Ta
2024 pokamu, 10 CyNPOBOKY€ETHCSI O4iKYBaHUM 301IBIIICHHSM BUTPAT KOPMiB,
npu upoMy KoedimieHT koHBepcii kopmy (FCR) 3anumaerbcs BiTHOCHO cTa-
OUTbHUM Ha MOMIPHOMY PiBHi, POTE 3 HEBEIHKHM 3pocTaHHAM y 2024 poui,
10 MOXKE BKA3yBaTH Ha TEBHE 3HIKEHHS e(DEeKTUBHOCTI BUKOPUCTAHHS KOPMiB
Ha MI3HINIUX CTAJIAX POCTY.

OTxe, TUHAMiKa TTOKA3HUKIB JJISl PI3HUX KaTeropili puOH BiIpi3HAETHCA.
s MoJoni cnocrepiraeTbes epeKTUBHE BUKOPHCTAHHS KOPMIB, Xoua Maca i
BUTPATH KOPMiB KOJIMBaIOThcA. ToBapHa puba AeMOHCTpY€ CTalinbHE 3pOCTaHHS
MacH, aJie € MOTeHIial Ui MOKpaIeHHs e()eKTUBHOCTI BUKOPHCTAHHS KOPMIB.
Maroune ctago norpedye yBaru Mmoo e(eKTUBHOCTI BUKOPUCTAHHS KOPMIB,
ocobmuBo y 2023 poui. [Toganbimmii aHaniz Moxe OyTH 30cepePKEHH Ha MTpH-
YMHAX TaKUX 3MiH Ta po3poOLi cTpaTeriii 1y onTUMi3anii BUpOOHUYMX MOKa3-
HUKIB Y KOXKHill KaTeropii.

Kopmoswmii koedinient (Feed Conversion Ratio, FCR) sBnsie coGoro
KUJIbKICHE CHIBBIIHOLIEHHS MK MacoO0 CIIOXKHTOTO KOPMY Ta OTPUMaHUM IIpH-
poctom Oiomacu TinpoOioHTiB. JlaHMI OKa3HUK XapaKTepu3ye eeKTUBHICTD
3aCBOEHHSI MOKMBHUX PEUOBHH KOPMY OpPTraHi3MOM Ta MOKE CIYT'yBaTH iHIHKa-
TOPOM SIKOCTi KOpMY, HOTO MOBHOILIIHHOCTI, BIICYTHOCTI aHTHIIOKUBHUX PEYO-
BUH (110 BIUTMBAIOTH HA CTYIHB a0COPOIIii), a TAKOXK BiqoOpakaTH 0COOTUBOCTI
MeTaboIi3My puo.

3amxenHs FCR e ctpareriuHoio MeToro st GaxiBIiB 3 aKBaKyJIbTYPH,
OCKIJIbKH 1€ JI03BOJISIE€ 3MECHITUTH OOCSTH HEOOXITHUX KOPMIB Ta, BIAMOBIIHO,
BUTpaTH Ha ix mpuadanHs. Jocsraenns Huzbkoro FCR 3anexuts Big xomr-
JieKkCy (hakTopiB, BKJIOYAIOUM SKICTh Ta CKJIaJl KOPMIB, iXHIO BiJIMIOBIIHICTh
¢izionoriyHuM morpedam pruOM Ha PI3HUX CTATisX PO3BUTKY, & TAKOXX YMOBH
YTPUMaHHS Ta 3aCTOCOBYBaHI TEXHOJIOTIT rofiBii. [Hpopmaiiro mpo o0csTu Kop-
MOBHX BUTPAT, OB’ SI3aHUX 3 aKBAaKYJBTYPOIO pHO, CHCTEMaTH30BaHO Ta IMTOJIaHO
y Tabmuusx 2, 3, 4, 5, 6.

[TpoBenenuit aHai3 KiNbKiCHUX MOKa3HUKIB BUPOOHHULITBA KOPOTIOBUX pUO
3a iepiof 2022-2024 pp. 1eMOHCTPY€E HEOAHOPIAHY AWHAMIKY OCHOBHUX BUPOO-
HUYUX mapameTpiB. CrocTepiraloThbesl 3Ha4H1 piuHi KOJIMBAaHHS MacH MaTOYHOTO
CTajJia Ta PEMOHTHOTO ITOTOJIIB’ 51, 1[0 MOYKe OYTH 3yMOBJIEHO 3MiHAMH B CTpaTerii
(opMyBaHHSI TUIEMIHHOTO Spa a00 BILUIMBOM 30BHIIIHIX (aKTopiB (puc. 5).
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Tabnuys 2. Burpatun KopMiB Ha BUPOUIYBaHHS KOPONIOBUX BHIIB pud

MMoka3zHuk Poku
2022 2023 2024
Maca, T 225,6 135,4 475,1
plgfgg;l:g ;};?’ggi;?ﬂ BUTPATH KOPMIB, T 394,6 398,2 557
FCR 1,7 2,9 1,2
Maca,T 3192,5 3038,2 | 4669,6
Mornonb BUTPATH KOPMIB, T 4151,1 8874,0 | 7402,2
FCR 1,3 2,9 1,6
Maca, T 7438,7 7122,7 | 15099,4
ToBapna puda BUTPATH KOPMiB, T 14580,2 | 16659,8 |19387,2
FCR 2,0 2,3 1,3

[Tokazamku koedirienta kouBepcii kopmiB (FCR) mms pizHUX BiKOBHX
TPy KOPOTIOBHUX PUO TAKOXK XapaKTEePHU3YIOTHCS THHAMIYHICTIO.

2024 |

ToBapHa puba

2023 | 9  mMonogp
' 9

B MaTouHe cTago Ta PEMOHTHe
noronis’s

2022 |

Puc. 5. KopmoBuii koedinieHT koponoBux BUAiB pud

3okpema, y 2024 porii Bi3HauYE€HO CTATHCTHYHO 3HATyIIE 3HIKeHHS FCR
11t MatogHoro crana (1,2) Ta ToBapuoi pubu (1,3) TOpIBHIHO 3 MONIEPETHIMA
mepiojaMu, Mo CBIYNTH TPO MiABUIICHHS ¢(EKTUBHOCTI BUKOPHUCTAHHS KOP-
MOBHUX pecypciB y 3a3HaueHuX rpynax. Bommodac, FCR mms momomi, momnpu
mo3uTHBHY nuHaMiky y 2024 pori (1,6) BimHocHO 2023 poky (2,9), 3anmma-
€THCS BUIIHNM 32 Mmoka3Huk 2022 poky (1,3), 1o Moxe BKa3yBaTH Ha MMOTCHITIIHI
pe3epBH ONTUMI3AII] pallioHiB Ta YMOB YTPUMAaHHS TaHOT BIKOBOI KaTreropii.

Pi3ke 3pocTanHs aOCOMOTHOT MacH MOJIO Ta TOBapHOI pudu y 2024 porti,
WMOBIpHO, € HACIITKOM 301IBIICHHS] MAaTOYHOTO TIOTOJIB’S Ta TOKpAIICHHS
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MOKa3HUKIB BiATBOpeHHs. ONHAK, A1 BCTAHOBICHHS MPUYUHHO-HACIITKOBUX
3B’SI3KIB Ta MPOTHO3YBaHHS MOJAJIBIIOI JMHAMIKH BUPOOHMIITBA HEOOXiTHUHN
OLTBII MTMOOKKH CTATUCTUYHUH aHaII3 3 ypaXyBaHHIM MOTEHIIHUX KOpesLii
MiX OCHiIKYBaHHUMHU MapaMeTpaMy Ta BIUTUBOM €KOJIOTTYHHUX i TEXHOJIOTid-
HUX (aKTOpiB.

TakuM 4YMHOM, OTpUMaHi JaHi CBigYaTh NpPO MO3UTUBHI TEHICHLIl Y
BUPOOHHLTBI KOporoBuX pub y 2024 pori, 1110 BUpaXKaroThCsl Y 3pOCTaHHi 00cs-
riB MpOAYKLii Ta MiABHUIIEHHI €QEeKTUBHOCTI BUKOPHCTAHHS KOPMIB IJISl KJIIO-
YOBUX BUPOOHHYMX rpyIl. [logambini mociikeHHs MOBUHHI OyTH CIpsMOBaHi
Ha ieHTUdiKanio (GaKTopiB, 10 OOYMOBIIOIOTH CIIOCTEPEKYBaHy TUHAMIKY, Ta
PO3po0OKy HAyKOBO OOIPYHTOBAHKMX PEKOMEH/IAIIIN [T CTAJIOr0 PO3BUTKY TalTy3i.

AHai3 KiTbKICHUX TMOKAa3HUKIB BUPOOHUIITBA COMOBHX PHO MPOTArOM
2022-2024 pp. BUSBUB 3HaYHY BOJIATHIBHICTH OCHOBHUX BUPOOHUUYMX Mapame-
TPiB 3a AOCHTIHKyBaHUH niepion (Tabnuus 3).

Tabnuys 3. BUTpaTu KOpMiB Ha BUPOLIYBAHHSI COMOBHX BH/IiB pUd

IMoka3znuk Poku

2022 2023 2024

Maca, T 13,1 19,0 13,1

plz:ﬁgg;[:: ;E?_ﬁgi;?ﬂ BUTPATH KOPMIB, T 33,1 11,7 11,1
FCR 2,5 0,6 0,8

Maca,T 3434 52,1 37,6

Monons BUTPATH KOPMIB, T 17,1 131,0 86,4
FCR 0,05 2,5 2,3

Mmaca, T 171,8 257,9 258,0

ToBapna puda BHTPATH KOPMIB, T 117,6 76,5 227,7
FCR 0,7 0,3 0,9

Maca MaTo4HOTO CTaJila Ta PEMOHTHOTO MOTOIIB’Sl JEMOHCTPY€E HecTa-
OLThHY AMHAMIKY, 3 TCHICHITIEIO 10 3HIKeHHS y 2024 porti mo piBas 2022 poky
micnst 3poctanas y 2023 pori. Burpatn kopMiB Ha yTpUMaHHS ITi€i TPYIH
TaKOX XapaKTepU3YIOThCs 3HAYHUMH KOJIUBAHHSMH, 10 HE 3aBXKJIU KOPEIIOE 3
TUHAMIKOIO MACH, III0 MOXKE CBIAYUTH MPO 3MIiHHM B IHTCHCHUBHOCTI TOMIBIII 200
sKicHOMY ckJafi pariony. Koedimient kouBepcii kopmi (FCR) gyt MaToqHOTO
craga OyB HaviHmWKIAM y 2023 poi (0,6), BKa3yroun Ha BiTHOCHO BHUINY e(dek-
THBHICTh BUKOPUCTAHHS KOPMIiB y TieH mepion (puc. 6).

BupoOHUIITBO MOIOAI COMOBHX pHUO XapaKTEepH3ye€ThCS 3HAYHUMU
MDKPIYHIMH KOJIMBaHHSAMH MacH Ta BHUTpar kKopMiB. Ilpu 1mmpoMy, koedimieHT
KOHBEpPCil KOPMIB JUIsI MOJIOZI € BiTHOCHO BHCOKHM IIPOTSATOM YCHOTO IOCITi-
JUKYBAHOTO Tiepiomay, ocodmuBo y 2023 (2,5) ta 2024 (2,3) pokax, 1[0 BKa3ye Ha
MEHIITy ¢()eKTUBHICTh BUKOPHCTAHHS KOPMIB IJISI IPUPOCTY MacH Ii€i BiKOBOI
TPYITH TOPIBHSHO 3 IHITAMHU KaTETOPisIMH.
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2024

ToBapHa puba

2023 2,5 M®Monoab

B MaTouHe CTafo Ta PEMOHTHe
noronis’s

2022

0 0,5 1 1,5 2 2,5

Puc. 6. KopmoBuii koedinient comoBux BuiiB pud

BupoOHUIITBO TOBapHOI pUOM JEMOHCTpPYE TEHICHIIIO JO 3POCTaHHS
Mmacu 'y 2023 ta 2024 pokax nopiBHsHO 3 2022 pokom. [Ipote, BUTpaTH KOpMiB Ha
BUPOIIyBaHHS TOBAPHOT pUOU TaKOX 3pOCTalK, 0coONMMBO 3Ha4HO y 2024 porri.
Koedinient xonBepcii kopMiB aiisi ToBapHOT pribu OyB HaitHmKIuM y 2023 pori
(0,3), o cBiTUUTH MPO Kpauly ePeKTUBHICTh BUKOPHCTAHHS KOPMIB JIsl OTPH-
MaHHS TOBapHOI MPOAYKIIT y 1e#l nmepioa, ane 3HOBY 3pocrae y 2024 pori (0,9),
HaOKao4Kch 10 nokasauka 2022 poky (0,7).

3aranoM, JMHAMiKa BUpOOHUIITBA COMOBHX pub npotsirom 2022-2024 pp.
XapaKTePU3Y€EThCs HECTAOLIBHICTIO OCHOBHMX IOKa3HUKIB. BHCOKI 3HaueHHs
KoedillieHTa KOHBEpCii KOPMIB JJISi MOJIOJI MPOTATOM YChOIO IEpiofy Ta
3pocranas FCR s toBaproi pubu y 2024 poui BKaszyloTh Ha MOTEHIIHHI
HaMPSMKH JIJIsl ONTHMI3allii TEXHOJOTIYHMUX MPOIIECIB TOMIBII Ta YTPUMAaHHS.
[Momanpini KOCTIKSHHS, CIPSIMOBaHI Ha BUSBJICHHS ()aKTOPIB, 110 BIUIMBAIOTh
Ha BOJATHIBHICTh BUPOOHMYMX TOKA3HHKIB, Ta po3poOKy cTpareriii miaBu-
HIeHHS €()eKTHBHOCTI BUKOPUCTAHHS KOPMOBHX PECypCiB, € HEOOXITHUMH ISt
3a0e3Me4YeHHs CTAIOT0 PO3BUTKY Taly3i BUPOIYBaHHS COMOBHX PHO.

AHaJi3 BUpOOHHYHUX ITOKA3HUKIB 0CETPOBUX pHUO 3a nepiox 2022-2024 pp.
JIEMOHCTPY€E HEOTHO3HAYHI TEHICHIIIT B PI3HUX Kareropisx (tadmuis 4).

Maca MaTO4HOTrO CTaJa Ta PEMOHTHOTO TOTOJIB’Sl 3a3Haja 3HAYHOTO
3HmkeHHs y 2023 poui nopiBHsHO 3 2022 pokom, npote y 2024 poui crocte-
piraeTbcst YaCTKOBE BiTHOBJICHHS. BUTpaTu KOpMIB Ha yTPUMAaHHS L€l TPyIH
TaKOXX KOPENIOIOTh 31 3MiHAMHM MacH, JEeMOHCTpYIouM 3HWXeHHs y 2023 ta
2024 poxax. Koeginient kousepcii kopmiB (FCR) miist MaTouHoro crana 3anm-
IIABCS BITHOCHO CTa0LIBHUM MPOTATOM JOCIIPKYBAHOTO IMEPiojy, KOJUBAIO-
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yuch B Mexax 0,6-0,8, mo cBiguuTh npo cTabiabHy epeKTUBHICTH BUKOPH-
CTaHHA KOpMiB (puc. 7).

Tabnuys 4. BuTpaTu KOpMiB Ha BUPOLYBAHHS OCETPOBUX BUAIB pud

Moka3zuuk Poku
2022 2023 2024
Maca, T 203,5 111,2 125,0
plgﬁgg;lgs ;E?ﬁgi;?ﬂ BUTPATH KOPMIB, T 159,0 80,1 71,3
FCR 0,8 0,7 0,6
Maca,T 95,6 77,6 22,5
Mornons BHTPATH KOPMIB, T 70,0 30,5 26,4
FCR 0,7 0,4 1,2
Mmaca, T 46,9 35 43,0
TosapHa puda BHTPATH KOPMiB, T 37,8 88,4 61,0
FCR 0,8 2,0 1,4

BupoOHUIITBO MOJIONI OCETPOBHUX PHO XapaKTEPHU3YETHCS 3HATHOIO BOJIA-
TaabHICTIO. Y 2023 poli crocTepiragocs 3HIKEHHS MacHd MOJIOII, aje Ipu
IbOMY Bi3HAUYCHO HaWHWK4YNH KoedirieHT kouBepcii kopmiB (0,4), o Moxe
BKa3yBaTH Ha BUCOKY iIHTEHCHUBHICTH POCTY 32 BITHOCHO MEHIITNX BUTPAT KOPMIB.
Y 2024 pormi maca Moioni 1mie Oinbire ckoporuiacs, a FCR 3nauno 3pic (1,2),
0 MOYKE CBITYMTH TIPO TIOTipPIICHHS YMOB YTpUMaHHs a00 3MiHH B paIlioHi.

2024

ToBapHa puba

2023 | B Monoap

B MaTouHe CTaAo Ta PEMOHTHE
noronis’s

2022 |

0 0,5 1 1,5 2

Puc. 7. KopmoBuii koedilieHT oceTpoBUX BUAIB pUod

BupoOHUIITBO TOBAPHOI pUOY OCETPOBUX 3aTUIIIAIOCS BiTHOCHO CTa01Tb-
HHUM 32 Macoro yrpomaorxk 2023-2024 pokiB, mpoTe 3HAYHO HUKYMAM 32 TTOKa3-
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HUK 2022 poky. Butparu kopMiB Ha TOBapHy puOy JEMOHCTPYIOTH 3pOCTaHHS
y 2023 Ta 2024 pokax, 10 Mpu3BeIo 10 30UIbIICHHS KOe(illieHTa KOHBEpCii
kopMmiB. 3okpema, y 2023 poui FCR cranosus 2,0, a y 2024 poui — 1,4, mo
3HaYHO BuIIe 3a moka3Huk 2022 poxy (0,8), Bka3zyoun Ha 3HHKCHHS €(EKTHB-
HOCTI BUKOPUCTAHHS KOPMIB I OTPUMaHHS TOBApHOI POAYKIIii.

3aranioM, aHaJli3 TMHAMIKA BUPOOHUIITBA OCETPOBUX PUO BUSIBIISIE HECTA-
OUTBHICTh TMOKA3HUKIB, OCOOJUBO y BHUPOOHUIITBI MOJIONI Ta TOBapHOi puOH.
3HMKEHHS Macl MaTo4HoTro ctana y 2023 pori Moriio MaTy HeraTUBHUIN BIUTUB
Ha MOJANbII 00CATH BUPOOHUIITBA MOJIOJI. 3POCTaHHS KOCe(IIliEeHTa KOHBEP-
cii kopMiB U1t ToBapHOi pubu y 2023 ta 2024 pokax morpedye IeTaabHIIIOro
JOCTIIKEHHS 3 METOI0 BHSBJICHHSI PHUUH Ta PO3POOKH 3aXOIiB JIJsl ONTUMI-
3amii BUTpaT KopMiB. [lomanpimmii MOHITOPHHT Ta aHai3 TEXHOJIOTIYHUX TPO-
LECiB € HEOOXITHUM 17151 3a0e3Me4eHHs CTabiIbHOTO Ta e()eKTHBHOTO PO3BUTKY
raiy3i BUpOILyBaHHS OCETPOBHX PHO.

AHaJi3 BUpOOHHYUX MTOKA3HUKIB JIOCOCEBUX pub 3a nepion 2022-2024 pp.
BUSIBUB TAKOXK 3HAYHI KOJIMBAHHS B Pi3HUX KaTeropisix, o CBiJYUTh PO HECTa-
OUTBHICTh BUPOOHUYMX MPOLIECIB (TAOTHIIS 5).

Tabnuys 5. Burpatu KOpMiB Ha BUPOUITYBAaHHS JIOCOCEBUX BH/IIB pu0

IMoka3Huk Pokn
2022 2023 2024
Maca, T 56,7 453 45,8
plgﬁgg;{:: gf)?ﬁﬁi;?ﬂ BUTPATH KOPMIB, T 31,7 435 61,1
FCR 0,6 1,0 1,3
Maca,T 120,1 47,4 1467,0
Monons BUTPATH KOPMIB, T 152,3 168,0 138,9
FCR 1,3 3,5 1,0
maca, T 391,1 409,0 379,0
ToBapna puda BUTPATH KOPMIB, T 260,7 2723 525,1
FCR 0,7 0,7 1,4

Maca MaTo9HOTO CTa/ia Ta PEMOHTHOTO ITOTOJIIB ST IEMOHCTPYE TCHACHITIIO
1o 3HmKeHH y 2023 porli 3 moAaIbIIor0 He3HaYHOo cTabimizariero y 2024 porii.
Butparu KopMiB Ha 1110 TPyITY, HABIAKH, 3pOCTAIH MPOTATOM YChOTO JOCITIIKY-
BaHOTO TIEPiomy, IO MPHU3BEJIO0 10 30LIBIICHHS Koe(dimmieHTa KOHBEpCii KOpMiB
(FCR) 3 0,6 v 2022 porti g0 1,3 y 2024 pomi. Lle Bka3ye Ha 3HWKCHHS ¢PCKTHB-
HOCTI BUKOPUCTAHHS KOPMIB JUI yTpUMaHHS MarodHoro craga (Puc. 8).

BupoOHUIITBO MO0 JTOCOCEBUX PUO XapaKTePU3YEThCS PI3KUMH 3Mi-
Hamu. Y 2023 portri criocTepiraiocs 3HaYHE 3HKEHHS MacH MOJIOJ TIPH OTHO-
YacCHOMY 3pOCTaHHI BUTPAT KOPMIB, 110 MPHU3BEIIO IO KPUTHIHO BUCOKOTO 3HA-
geraass FCR (3,5). Onnak, y 2024 porii BinOyiocs eKCTpeMalbHe 3pOCTaHHS
Macy MOJIOJII TIPU 3HAYHOMY 3HIDKCHHI BHTpAT KOPMIB, IO 3yMOBHIIO HA/I3BHU-
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yaifHo HU3bKMI nokazHUK FCR (1,0). Taka piska auHamika moTpedye peTeib-
HOTO aHaJli3y MPUYHH, 10 MOIJIM COPUYMHUTH TaKi 3HauHI1 KOJIMBaHHA B eek-
TUBHOCTI BUPOLIYBaHHS MOJOI].

1,4
2024 1
1,3
ToBapHa puba
0,7
2023 gyl | Monozab
1
B MaToyHe CTafio Ta PEMOHTHe
noronis’sa
0,7
2022 13
0,6
e e
0 0,5 1 i3 2 2,5 3 355!

Puc. 8. KopmoBuii koedinieHT 10coceBUX BUAIB pud

BupoOHUIITBO TOBapHOi PHOM JIOCOCEBUX 3ajMINANOCS BiTHOCHO CTa-
OUTFHUM 32 MacoI0 MPOTSATOM JOCTiKyBaHoTo nepiony. KoedimieHT koHBepcii
KOPMIB JIJIsl TOBApHOI pubu OyB HM3BKMM Ta cTablmpHuM y 2022 Ta 2023 pokax
(0,7), mo cBIMYHUTH MPO BUCOKY e(heKTHBHICTH BUKOPUCTaHHs KopMmiB. [Ipore,
y 2024 poui cniocrepiraerbest 3HauHe 3poctaHHs FCR no 1,4, mo Bkazye Ha
noripiieHHs! eeKTHBHOCTI TOAIBII TOBapHOI pUOH, HE3BAXKAIOUH HA HE3HAYHE
3HW)KEHHS 11 MacH.

3arajnom, TuHaMika BUpOOHHIITBA JIOCOCEBUX pub mpotsirom 2022-2024 pp.
XapaKTEPU3YETHCS 3HAYHOIO HECTAOUILHICTIO, OCOOIMBO Y BUPOOHUIITBI MOJIOII
Ta e(EeKTUBHOCTI BUKOPUCTAHHS KOPMIB JJIsl MATOYHOTO CTaja Ta TOBAPHOI pHOU
y 2024 poui. Pi3ki KonMBaHHS OKa3HUKIB MOXKYTh OyTH TIOB’s13aHi 31 3MiHAMH B
TEXHOJIOTIYHHX TPOIIecax, SIKICTIO KOPMiB, €300 THYHOKO CUTYaIli€l0 a00 IHIMMHA
30BHIIIHIMU (pakTopaMu. JIjis 3a0e3MeueHHs CTajJoro Ta MPOrHO30BAHOIO PO3-
BUTKY TaJTy3i BUPOIIYBaHHS JIOCOCEBUX PO HEOOXiIHWI TIIMOOKMI aHai3 MpH-
YHH CIIOCTEPEKYBAHUX KOJIIMBAaHb Ta BIIPOBAHKEHHS 3aXOJIiB 3 ONTHMI3allii BUPOO-
HUYHUX TPOIIECIB Ha BCixX eramax. OCoONMMBY yBary Ciill NPUILIATH cTaOimi3arii
BUPOOHMIITBA MOJIOII Ta IMiABUIICHHIO €()eKTUBHOCTI BUKOPUCTAHHS KOPMIB.

AHali3 BUpOOHMYMX IMOKAa3HMKIB TPYNH «iHII BHIUA PHO» 3a Tepiox
2022-2024 pp. AeMOHCTpY€ 3HaUHY Pi3HOMAHITHICTh TUHAMIKU B Pi3HUX KaTe-
ropisix, 0 MOXKE BiI0OpakaTu reTePOreHHICTD Ii€T rpynH (Ta0auist 6).
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Tabnuys 6. Burpatu KOpMiB Ha BUPOLIYBaHHS pud

IMoka3uuk Poku
2022 2023 2024
Maca, T 108,5 37,1 39,6
pz&gg;g: gz?“ﬁﬁi;?ﬂ BUTPATH KOPMIB, T 98,6 42.4 42,5
FCR 1,1 1,1 1,1
Maca,T 2091,0 404,3 138,2
Monons BUTPATH KOPMIB, T 944.6 681,1 408.,4
FCR 0,5 1,7 3,0
Maca, T 2085,7 1671,6 | 2841,6
ToBapna puda BUTPATH KOPMIB, T 22788 388,3 486.,4
FCR 1,1 0,2 0,2

Maca MaTOYHOTo CTaJa Ta PEMOHTHOI'O IOTOJIiB’ Sl 3a3HaJa PI3KOTro 3HU-
skeHHs1 'y 2023 poui nopiBasHO 3 2022 poxoM, npote y 2024 poui croctepi-
raeTbcs He3HauHe 3poctaHHs. Koedimient konsepcii xopmiB (FCR) mus miei
IpYITU 3QJIMIIABCS CTAOUILHUM Ha PiBHI 1,1 IPOTATOM yCHOTO JOCIIKYBaHOTO
Tepioy, He3BaXKal0uM Ha 3HAYHI KOJTMBAHHSI MAacH Ta BUTPAT KOPMIB, IIIO MOXKE
CBIJTYUTH PO MPOIOPIIHHY 3MiHY WX MMOKa3HUKIB (pHcC. 9).

OO0csarn BUPOOHHMLITBA MOJOAI 3HAYHO BapilOIOThCS 3 POKY B piK.
Y 2023 porii criocTepiranocst pi3ke 3HWKESHHS MaCH MOJIOJI IPU OJHOYACHOMY
3pOCTaHHI BUTPAT KOPMIB, 1110 IPU3BEIIO 10 3HauHOTO0 3011bieHHs FCR (o 1,7).
YV 2024 porti Mmaca MoJroni mpoaoBxmIa 3HmKyBarucs, a FCR gocsr naitsumoro
3HadeHHs (3,0), m10 BKa3ye Ha 3HAYHE MOTipIIeHHS e()eKTUBHOCTI BUPOIITYBaHHS
MoJozi B e nepioa. Pizke 3HmkeHHs Macu Monoai Ta 3poctanas FCR morpe-
OyIOTb AETANBHOTO aHATI3y MPHUYHUH.

2024 |

ToBapHa puba
2023 B Monoap

B MaTo4He CTaf0 Ta PEMOHTHe
noronis’sa

2022

0 0,5 il 1,5 2 2,5 3

Puc. 9. KopmoBuii koediuieHt pud
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BupoOHHIITBO TOBapHOT pHOM JEMOHCTpYE 3pocTanHs Macu y 2024 porii,
3HAUHO MEPEBUILYIOYH ITOKa3HWKH MOIEPEAHiX pokiB. Burpatu kopmiB Ha
TOBapHY pulOy Takox 3pociu y 2024 pori, ajie He TAKUMH TEMIIAMH, IO MPH-
3BEJI0 IO 3HAYHOTO 3HWKEHHA KoedimieHTa koHBepcii kopmis a0 0,2 y 2023 ta
2024 pokax. Lle cBiquuTh Mpo BUCOKY €()eKTHBHICTH BUKOPUCTAHHS KOPMIB IS
OTpPHMaHHS TOBapHOI NPOAYKLIi IIMX BUIIB pHO y 3a3Ha4YeHI EpPiOAH.

3aranom, TuHaMika BUPOOHUITBA TPYIH «iHII BUIU pUO» € HEOTHOPIA-
HOM. Pi3ke 3HImKEHHS BUpOOHMLITBA MoJozi Ta 3poctanna FCR y wiit kateropii
BUKJIMKAIOTh 3aHEMOKOEHHs Ta MOTpeOyroTh 3’siCyBaHHS NpuuuH. BomHouac,
3HauHe 3pOCTaHHA BUPOOHHIITBA TOBApPHOI pUOM NPH BHUCOKIH €(EeKTHBHOCTI
BUKOpUCTaHHS KopMiB y 2023 Ta 2024 pokax € IO3UTHBHOIO TeHAEHIi€0. Bpa-
XOBYIOUH Pi3HOPIIHICTH BUIIB, III0 BXOASTH JIO II€T IPYIH, MONATBIIUN aHaTi3
Ha piBHI OKPEeMHX BUJIB MOXKE HAJaTH OUIBII JACTaIbHY 1H(QOPMAIIiIO PO TCH-
JICHIIIT Ta e()eKTUBHICTh IXHLOTO BUPOIIYBaHHSI.

OOroBopeHHsI Pe3yJbTATIB JOCHII:KEeHb. BUPOOHHYI TMOKA3HUKH
OCHOBHHX Tpyn pub y 2022-2024 pp. xapakTepu3ylOTbCs 3HAYHOIO HEpiB-
HOMIpHICTIO, III0 CIIOCTEPIraeThbesl K MK OKPEMUMH BUAAMH, Tak i B 4aco-
Biil auHamimi. 2022 pik XapaKTepHu3yBaBCs BiJHOCHO CTaOinbHUMH 0a30BHMHU
MOKAa3HUKaMH U OUTbIIOCTI nociimkyBaHux BuniB. Ilpore, 2023 pik craB
MepioJOM 3HAUYHHUX 3MiH, YaCTO CYNPOBOMKYIOUHNCH 3HUKEHHIM €(EeKTUBHOCTI
BUKOPHCTAHHS KOPMIB Ta CKOPOUEHHSAM 00CATIB BUPOOHHUIITBA, OCOOJIHMBO Yy CeT-
MeHTI Mmosionti. Y 2024 porii criocTepiraiucs cripoOH BiTHOBIEHHS BUPOOHUUIHUX
MMOKA3HUKIB, 30KpEMa Y KOPOIIOBUX Ta JACSKUX iHIINX BUAIB pUO, € BiA3HAUEHO
3pocTaHHsI 00CATIB Ta MOKpAIEHHs Koe]ilieHTa KOHBEpCii KOpMiB Uil TOBap-
Hoi npoaykuii. BogHouac, 11st 0ceTpoBHX Ta J0coceBUX pub mpobiiemu 3 edek-
TUBHICTIO BUPOOHUITBA MOJIOA1 Ta TOBAPHOT PUOM 3aJIMIIATIHCS aKTyalbHUMH,
a A7 COMOBHX Ta TPyNH «iHIII BUAM pHO» CIOCTEpirajucs HEOIHO3HAuHi
TeHAEHII].

3aranom, AMHAMiKa BUPOOHHUITBA PHO y AOCHTIKYBaHUH Mepiof] Xapak-
TEPU3YEThCS HECTAOUIBHICTIO, OCOOIMBO Y BUPOOHMIITBI MOJIOMI, IO € KPH-
TUYHO B&KJIMBUM JUIsi MalOyTHHOTO PO3BUTKY ramy3i. KoedinieHT xoHBepcii
KOPMIB JIEMOHCTPY€E 3HaYHY BapiaOebHICTh, BKa3yIOUM Ha HAsABHICTh PE3EPBIB
IUTSL ONITUMI3a1li1 TEXHOJIOTiH TOiBIII Ta yTPUMAaHHS Pi3HUX BUIB pUO HA Pi3HUX
eTanax IXHbOTO XHTTEBOTO IMKIY. Pi3Ki KOJMMBaHHS BUPOOHMYNX MOKA3HUKIB,
ocobmuBo y 2023 poti, WIMOBIpHO, Oy/iH 3yMOBJICHI KOMIUICKCOM 30BHIIIIHIX Ta
BHYTPILIHIX (aKTOpiB, 10 MOTPeOYIOThH MOJANBIIOTO TIIMOOKOTO aHAai3y.

KopomoBi pubu xapakTepu3yroThCs 3arajbHOK MO3UTHBHOIO JMHAMIKOIO
BUPOOHUITBA, 0co0MMBO y 2024 potii, 31 3HAYHUM 3pOCTaHHIM 00CATIB 32 BciMa
kateropisimu. CIIOCTepiraeThCsi TEHICHINS A0 TMOKpaileHHS e()eKTUBHOCTI
BUKOPHCTAHHS KOPMIB JUIsSl MaTOYHOTO CTaja Ta ToBapHOi pudu, xodya FCR mns
MOJIOZI1 3aJIUIIAETHCS MEHII CTAO1TbHUM.
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BupoOHMYI TOKa3HUKH COMOBUX PHO XapaKTepH3YIOTbCS CYTTEBOIO
HepiBHOMIpHICTIO. E)eKTHBHICTH BUKOPUCTAHHS KOPMIB JJIs1 MOJIOJI € BiTHOCHO
HU3BKOIO TPOTATOM YCBHOTO IEpiofay, a AJsl TOBapHOI pUOM TaKoX crocTepira-
eTbest noripiieHHs y 2024 poui micns nokpamenss y 2023 pomi. CtabinbHiCTh
BUPOOHUIITBAa MaTOYHOTO CTa/1a TAKOXK € HU3BKOIO.

OceTpoBi pubM XapaKTEPHU3YIOThCS HECTAOLIBHICTIO BHPOOHUIITBA
MOJIO/Ii Ta 3HWKEHHSIM €()eKTUBHOCTI BUKOPHCTAHHS KOPMIB AJIsl TOBApHOi pHOH
y 2023-2024 pokax. Maca MaTOYHOTO CTaja TaKOX 3a3Hajia 3HAYHUX KOJUBAHb.
3arainom, 1€l CerMeHT JEMOHCTPY€E 03HAKH HECTa0IIBHOCTI Ta TOTpedye OnTH-
Mi3allii TEXHOJIOTIYHHUX MPOIIECIB.

JlococeBi pubu BUPI3HSIOTHCS 3HAYHOKO HECTAOUIBHICTIO BUPOOHHUIITBA
MOJIOII, 3 €KCTPEMAILHUMH KOJMBAHHIMY Macu Ta KoeillieHTa KOHBEpCii Kop-
MiB. EhexTHBHICTS BUKOPUCTAHHSI KOPMIB JUISl MATOYHOTO CTaJa MOTiPIIYEThCS
MPOTATOM JOCTIIXKYBAaHOTO TIepioay, a Uil TOBapHOI puOH criocTepiraeThes 3Ha-
yHe 3HImKeHHs y 2024 poli micis cTablUTbHUX MOKa3HUKIB Y MOMEPEIHI POKH.

[Hm Buay pub — 18 reTeporeHHa rpymna AeMOHCTPYE MMO3UTUBHY AWHA-
MiKy BUPOOHHMIITBA TOBApHOI pUOM 3 BHUCOKOIO €(EKTHBHICTIO BUKOPUCTAHHS
kopMiB y 2023-2024 pokax. BomHowac, BUPOOHHUIITBO MOJOZI XapaKTepU3y-
€ThCSl 3HAUHUM CIIAJIOM Ta TMOTIPIICHHSIM e()EeKTUBHOCTI, 10 TOTPeOye OKpe-
MOTO JTOCITiIKEHHSI.

Jis 3abe3meueHHs CTaJloro PO3BUTKY PUOHUIIBKOI ranmysi HeoOXimHuit
KOMIUIEKCHAH MiAXil, 10 BKJIIOYAE BIPOBAKEHHS HAYKOBO OOIPYHTOBaHHX
TEXHOJIOTiH, ONTHMi3alil0 BUKOPHCTAaHHS KOPMOBHUX PECYypCiB, MOCHJICHHS
KOHTPOJTIO 32 SIKICTIO Ta CTAHOM 3J0pOB’Sl pUOH, a TaKOX MOCTIMHUI MOHITO-
PHUHT BUPOOHMYMX MOKa3HUKIB. OcoOIMBY yBary ciiJ NpUAUIMTH cTalimizamii
BUPOOHUIITBA MOJIOI Ta MiJBUILEHHIO €()EKTUBHOCTI BHKOPUCTAHHS KOPMIiB
IUTSL BUJTIB, 1110 IEMOHCTPYIOTh HETATUBHI TEHACHIT Y ITUX aCIeKTax.

[Momanpini KOCHIIKEHHS, CIPSIMOBAHI Ha BUSIBICHHS NMPUYHH KOJUBAHb
y 4acoBiii TUHaMILi Ta po3poOKy agaNTHBHUAX CTPATErii ynpapiiHHI BUPOOHU-
LITBOM, SIKi € KITFOUOBUMH JIJIs 3a0€3MEeUCHHS MMPOJOBOJIBIOI OS3MEKH Ta SKOHO-
MIYHOT CTIMKOCTI ramsy3i.

[MpoBenenuii aHai3 BUPOOHUYHMX MOKA3HHUKIB Pi3HUX BHUIIB pubd (KOpo-
TMOBi, COMOBIi, OCETPOBI, JJOCOCEBI Ta iHII BUIH) 3a repion 2022-2024 pp. BHSB-
Jsie Pi3HOCHPSIMOBaHI TEHACHII1 Ta 3HAYHy MIKBUIOBY BapiaOelbHICTH edek-
TUBHOCTI BUPOOHUIITBA.

Amnani3 HaykoBUX MyOIikaniii ykpailHCbKUX Ta MIXKHApOIHUX aBTOPIB 3
00paHOi TEMaTHUKH BUSBIISIE HU3KY CIIJIBHAX MPOOJIEMHHUX aceKTiB Ta IepPCIeK-
TUBHUX HaNpPSMKIB TOCHTIKEeHb y cdepi romisii pud.

BinbuicTe moCHiAHUKIB, SK B YKpaiHi, TakK 1 32 KOPIOHOM, MiATBEPIKY-
I0Th KPUTUYHY 3aJISKHICTh aKBaKyJIBTYPH BiJl JOPOTUX Ta NeBIIUTHUX PeCypciB
(prbOHE OOpOIIHO Ta pUO’STUNH KUP) 1 HEOOXITHICTD 1X 3aMiHH.
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[IpencrarieHi AOCTIIKEHHS KOMILUICKCHO BUCBITIIOIOTH KJIFOUYOBY TCH-
JEHLIII0 B Cy4acHIH aKBaKyJabTYpl — CTpaTeriYHUI Nepexi Bijl 3aJIe)KHOCTI BiX
MOPCBHKHX PECYPCIB 0 BUKOPHCTAHHS CTIHKHX Ta €KOHOMIYHO BHT1IHHX pOC-
JMHHUX allbTepPHATUB y KopMax uisi puO. Lls TeHaeH st 3yMOBIeHa SIK €KOHO-
MIYHOI JIOUIBHICTIO (3CIICBICHHS KOPMIB, NPO IO cBimuuTh barmait T. y
pobotax npo koporoBux) [1], Tak i HeOOXiTHICTIO 3a0e3MneueHHs TI00aTbHOT
CTIMKOCTI rajiy3i B yMOBaX MPOTHO30BaHOrO Je(diluTy puOHOro OOpOIIHA Ta
XKUY, 10 OyJl0o KpUTUYHO NpoaHamizoBaHo Tacon A.G.J. Ha MiKHapOTHOMY
piBHi [17]. TakuM YHMHOM, COS Ta MAaKyXd BH3HAueHI SIK OCHOBHI 3aMiHHHKH
Oinka y cBiTOBHX MaciTabax.

HayxoBwuii Gpokyc 3MilyeThcsi HA ONTHMI3aLiI0 Ta SKICTh WX ajbTepHa-
TUBHUX iHTpenieHTiB. 30kpema, Bo3nrok P.P. akiieHTye yBary Ha momiyky poc-
JWHHUX ONiH SK 3aMIHHUKIB PUO’SYOTO KHPY, MiAKPECITIOIYH HEOOXiTHICTh
30epekeHHsT BUCOKOI SIKOCTI M’sica TOBapHOi prOH, 0coONIMBO HOro Xap4oBoi
uinHocti (BMict Omera-3 sxupHux kucnor) [3]. Iapanensno, Glencross B.D. (y
JOCHIKEHHSX 100 JIOCOCEBUX) BKa3y€ Ha KPUTUYHY BaXKIMBICTh BUBUCHHS
010I0CTYIMHOCTI OXKMBHUX PEYOBHH 3 POCIMHHUX Jokepen [16]. Lle Bumarae
PO3pOOKHM TEXHONOTiIH 0OpOOKH 200 BUKOPHCTAaHHA (EPMEHTHHUX NO0ABOK LIS
He#Tpanizamii aHTUNIOKUBHUX (PaKTOPIB 1 3a0e3meueHHs] MaKCUMabHOT 3aCBO-
FOBAHOCTI OLIKIB Ta JIIMIJIB, 0COOIHMBO JIJIsl XUKUX BUIIB PUO.

OTxe, CHUTBHUI BUCHOBOK JOCTIDKEHb TOJNATaE y HEMHUHYYOCTI Ta
aKTHBHIN peanizauii mpoTeiHoBoi Ta minmigHoi Tpancdopmaii y KopMOBUPOO-
HUITBI U1 akBakyAsTypH. OCHOBHI TEHICHIIIT BKIIOYAIOTh: MaciTabHe BIPO-
Ba/DKCHHS POCIMHHUX OLIKIB JJIs 3/ICHICBICHHS, TONIYK POCIMHHUX JIIiJiB,
110 HE MOTIPUIYIOTH SKICTh MPOMYKIii, Ta HAyKOBY pOOOTY HaJ IiJBUILECHHIM
e(heKTUBHOCTI 3aCBOEHHS IIMX HOBUX IHTPEIIEHTIB, 110 € KJIIFOYOBUM IS 320€3-
MIEYCHHS SKOJIOT1YHOI T4 €eKOHOMIYHOT JKUTTE3IaTHOCTI CBITOBOI aKBaKyIBTYPH.

LentpansHol0 TpoOiaemMoro, o 30iraeTbes y podoTax yciX aBTOpiB, €
MOIIYK CTiHKAX Ta €KOHOMIYHO OOIPYHTOBaHMX JIBTEPHATHB TPAAMLIiHHUM
inrpenienTaM. BoHM cXOAsIThCS Ha AyMII, IO POCIUHHI OLIKH € TOJOBHOKO
KOPOTKOCTPOKOBOIO CTPATETIENO.

BinmMiHHOCTI TONATaOTh, TOJOBHUM YHHOM, y (OKYCl AOCHiIHKEHHS
(00’€XT aKBaKyJabTYpH, THUN 100aBOK) Ta CTyNEHI BIPOBAHKEHHs 1HHOBALiA
(6ioTexHoMOTIY).

[Ipencrasnenuti onisia BigoOpakae 0araTOBEKTOPHUMN MMiJIXiJ] O ONTH-
Mi3alii akBaKylIbTypH, MOETHYIOUH YKPaiHCHKI JOCTiKeHHs, chOKycoBaHi
Ha MPaKTUYHIA e()eKTHBHOCTI, 3 MI00aIHLHIUMH iHHOBALISIMH Ta MaKpOEKO-
HOMIYHUMHU OLlIHKaMH. YKpaiHCBhKi HayKoBIli, 30kpeMa Illima X., 3o0cepemxy-
I0Th yBary Ha (i310J0Ti4YHOMY CTaHi Ta iMyHITeTi pud, 0coOIMBO B yMOBax
inTeHcudikamii BupoOHunTBa [14]. KitodoBuii akieHT TyT 3poOJeHO Ha
3aCTOCYBaHHI (DYHKI[IOHAJIBHUX KOPMOBHUX J100aBOK (mpoOioTHKH, mpeOdi-
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OTHKH, IMYHOCTHUMYJIATOPHU) AJsl MiJBUIICHHS PE3UCTEHTHOCTI pub y Mic-
neBux rocmoaapcreax. [lapanensHo, XwwkHsik M.l po3misgae TeXHOIOTiU-
HUIl aCTIEKT, 30CepeKYIOUNCh Ha eKCTPy3ii Ta rpanymoBanHi kopMmis. Horo
pobota migkpeciroe, mo miaBuieHHs Koedimienta kouBepcii kopmy (KKK)
JOCSITAEThCSL HE JIMIIE 3aBASKH iealbHOMY CKJany, alie i uyepe3 onTuMiza-
1ito (i3UKO-XiMIYHUX BIACTUBOCTEH KOpMY (HAampHUKiIaa, BOZOCTIMKOCTI Ta
3acBOrOBaHOCTI) [12].

Mi>xHapOIHI TOCTIIKESHHS PO3IINPIOIOTH TOPU30HTH, IPOIIOHYIOUH 1HHO-
BaIlilfHi JKepena CUPOBHHHU Ta MakpoekosoriuHi ominku. Pobora Francis G.
ta Makkar H.P.S. nemoHCTpy€e BUCOKHI MOTEHIIIa]l EHTOMONPOTEIHY (KOMaxH,
ak-0T Hermetia illucens) sik €KoNOTiYHOTO Ta MOBHOLIHHOTO O1JKOBOTO 3aMiH-
Huka pubHOro OopomrHa [15]. lleil HanmpsIMOK € HOBOK Ta MEPCIEKTUBHOIO
IHHOBAIII€I0 MOPIBHSIHO 3 TPAIUIIHHUM (POKYCOM YKpaiHCHKUX JOCIiIKeHb Ha
pocinuHHUX Oinkax. Bomnovac, Naylor R.L. BuBoquTh po0ieMaTrKy rofisii Ha
100aIbHUH PiBeHb, aHAI3YIOUM €KOJOTTYHHI CIiJ Ta CTANICTh AaKBAKYJIbTYpH
B KOHTEKCTI CBITOBOI IIpomoBosipu0i Oe3mneku [19]. Lleit MakpoekOHOMIYHUM Ta
EKOJIOTIYHUI paKypc CyTTEBO BiIPi3HIETHCS Bijl OLNIBII JIOKaTi30BaHOTO, TOCTIO-
JApCBKOTO MiIXO0MY, IO YacTO AOMIHY€E B YKPaiHCBKUX po0OTaX, SIKi MEpeBaKHO
(hOKYCYIOTBCS Ha €KOHOMII[I OKPEMOTO MiIIpUeMCTBA. TakuM YMHOM, IIT00aIbHI
TEHJICHIIIT BKa3yIOTh Ha IHHOBAIilHI O1IKOBI JKepea (KOMaxH) Ta KOMILICKCHY
€KOJIOT1YHY OIIIHKY, JOMOBHIOIOUHN BITUYU3HSHI TOCIIIHPKSHHS 3 IMyHOCTUMYJISIIIT
Ta TEXHOJIOT1YHOI ONTUMI3alii KOPMiB.

Ha ocHoBi aHani3y HayKoBUX ITyOJiKaIill 4iTKO MPOCTEKYIOThCS AUBEP-
TeHTHI JOCIIHUIIBKI BEKTOPH MK MIXKHAPOJTHOIO Ta YKPATHCHKOK aKBaKYIIb-
Typor. MixnapoaHi HaykoBli, 30kpema Francis G. ta Naylor R.L., nemon-
CTPYIOTh BHpa3HHii (OKyC Ha iHHOBAIIMHUX OiOTEXHOJOTIYHUX JDKepeax
Oinka (HampUKiIa[, EeHTOMOIPOTETH Ta MIKPOBOIOPOCTi) SIK KITFOYOBUX 3aMiH-
HUKaX TPaIuLiifHUX KOMIIOHEHTIB, a TAKOXX Ha IIUPOKil TI00aIbHii cTaloCTi
ranmysi Ta ii exonoriuHomy ciiai [15]. Ha mpoTtuBary, ykpaiHChKi JOCTiAHUKH,
taki sik Cakara K., CXuJIbHI KOHIICHTPYBATUCS Ha TiABUILEHHI Pe3UCTEHTHOCTI
Ta 3J0pOB’sl pUO B iICHYIOUMX YMOBAax iHTeHCHIKaIlil, 10 peani3yeTbes yepes
ONTUMI3alil0 BUKOPUCTAHHS (QYHKIIOHATBHUX KOPMOBHX 100aBOK (Tmpo0bio-
THUKH, NPeOiOTUKH, IMyHOCTUMYNIATOPH). J|OMATKOBOIO BiIAMIHHICTIO € aKLEHT
yKpaiHchKoTO aBTOpa XikHsAka M.l. Ha TeXHONOTIYHMX Tpouecax BUPOOHH-
1ITBA KOPMY (EKCTpY3isi, TpaHyJIsLlisl) )i MOKpaleHHs KoeillieHTa KOHBepCii,
10 BUJISIE HOro poOOTy cepel THX, SKi OLIbIIE 30Cepe/PKEeHI Ha XIMIYHOMY
cKJazi cupoBUHH. L5 pi3HUIIS CBITYUTH PO TE, 10 MIXKHAPOIHI JTOCITIIPKSHHS
OinpiIe opieHTOBaHI Ha (yHIaMEHTANbHI iHHOBAlLil CHPOBHHHOI 0a3M Ta IIo-
0anbHI MaKpOTEHACHLI, TOAL SIK YKpaiHChKiI poOOTH MepeBa)kHO 30CePeIKeH]
Ha TMPaKTUYHIN onTUMIi3allii iICHyIOUUX BUPOOHWUYMX CHCTEM Ta ITiIBHIIEHHI
¢izionoriyHoi cTikocTi puo.
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BucHoBku

1. BupoOHHMY1 MOKa3HUKH OUTBIIOCTI TOCHIKYBaHUX BUAIB pHO Xapak-
TEPU3YIOTHCS 3HAUHUMH KOJIHMBAaHHSAMH 3 pOKy B pik. Lle moxe OyTu Hacmigkom
Iii pi3HUX YMHHUKIB, BKJIFOYAIOYH 3MIiHM B TEXHOJIOTISIX BUPOIIYBaHHS, SKICTh
KOpMIB, €Mi300TUYHY CUTYyaIlil0 Ta KIIMaTHIHi YMOBH.

2. Koegiuient xousepcii kopmi (FCR) nemoHCTpy€e 3HaYHY MiI>KBUIOBY
Ta BHYTPIIIHBOBHAOBY (32 BIKOBUMH TpyllaMHd Ta POKaMH) BapiaOenbHICTb.
[okpamenns noka3aukiB FCR criocTepiraeTscs y KOPOIOBHUX Ta AKX 1HIINX
BWJIIB pUO JUIsS TOBAPHOI MPOAYKIIiT, IpOTe JUIS 1HIIUX BHUJIIB Ta BIKOBUX TPYI
BiJI3HAYAETHCS TCHICHIIIS JIO TTOTIipIICHHS.

3. BupoOHHUIITBO MONOAI € HAWOUTBIT HECTaOLIPHUM CETMEHTOM IS
OaraTboX BHIIB puO, 110 MOXKE€ MaTH HETaTUBHUI BIUIMB Ha MalOyTHI 00CSTH
TOBApPHOI MIPOAYKIIi.

4. Pe3ynpraTyl aHali3y BKa3ylOTh Ha HEOOXIAHICTh ONMTHUMI3aIlli TEXHO-
JIOTIYHUX TPOIIECIB BUPOIIYBaHHS, OCOOIMBO B YACTHHI TOAIBIII Ta YTPUMaHHS
MOJIOJI, & TaKOX JJISl BUJIB, 10 JEMOHCTPYIOTh 3pOCTaHHS KOCQII[ieHTa KOH-
Bepcii KOpMiB.

PexoMenaamii:

1. IlpoBeneHHsS AETalbHOTO aHaNi3y NPUYHH KOJIMBAaHb BHUPOOHHYMX
MMOKa3HUKIB Ui KO)KHOTO BHIYy pHO 3 ypaxyBaHHSM crenu(iku iX BHPOILY-
BaHHS € HACTYIHUM KPOKOM JOCIIPKEHHSI.

2. OnTuMizartis pamioHiB Ta peXUMIB TOMIBII IS PI3HUX BIKOBHX TPYII 3
METOIO 3HIDKEHHS KoeillieHTa KOHBEPCil KOPMIB.

3. BrpoBamkeHHSI CydacHUX TEXHOJIOTIH BHPOIIYBaHHS, CIIPIMOBAaHUX
Ha TIBUIIECHHS BIYKUBAHOCTI Ta TEMIIIB POCTY MOJIOJI.

4. IlocuneHHS! KOHTPOJTIO 32 SIKICTIO KOPMIB Ta BETEPHHAPHO-CaHITApHUM
CTaHOM PUOHMIIBKHX TOCTIOAAPCTB.

5. IlpoBeneHHs EKOHOMIYHOTO aHai3y e(eKTUBHOCTI BUPOOHUIITBA Pi3-
HUX BH[IB pUO A7 MPUIHATTSA OOTPYHTOBAHHUX YIIPABIIHCHKUX PIIIEHb.

B minomy, asist 3a6€3ne9eHHS CTaJIOr0 PO3BUTKY PUOHUIIBKOT ramy3i He00-
XITHUH KOMIUICKCHUH TIAX1M, 0 BKIFOYA€ HAYKOBO OOTPYHTOBaHI TEXHOJOTI1
BUPOIIYBaHH!, e(eKTUBHE BUKOPHCTAHHS PECYPCIB Ta MOCTIHHUN MOHITOPHUHT
BUPOOHUYHUX MTOKa3HUKIB.
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It has been established that aquaculture is gaining increasing importance in the
context of ensuring food security, with feeding efficiency being a determining factor in
its economic viability and environmental sustainability. The dynamics of production
for the main fish species (carp, catfish, sturgeon, salmon, and others) for the period
2022-2024 were analyzed based on official statistical data. Significant interspecies and
interannual variability in production indicators were revealed, particularly in the mass
of broodstock, juveniles, and marketable fish, as well as feed costs and feed conversion
ratio (FCR). It was found that 2023 was characterized by a decrease in production
efficiency for many species, while 2024 saw attempts at recovery, especially for carp.

A review of recent scientific research and publications on fish feeding in
aquaculture was conducted. It was determined that the empirical rule of aquaculture
emphasizes the necessity of using high-quality feeds for effective fattening. Poor quality
feeds lead to impaired growth, water pollution, and the creation of conditions for the
development of pathogenic microflora. Feed costs are one of the largest cost items in
intensive aquaculture, which highlights the urgency of their optimization.

The methodological basis of the study was described, which was based on the
analysis of quantitative production indicators, collection, and systematization of data
from official statistical sources, scientific publications, and industry reports, using
statistical and comparative analysis.

The prospects for the industry’s development are linked to the implementation
of innovative approaches, attracting investments, training qualified personnel, and
improving state policy in the field of aquaculture.

The analysis of statistical data confirms the significant potential for aquaculture
development in Ukraine, while also highlighting a number of existing problems. Further
growth of the industry requires comprehensive consideration of factors determining
production dynamics and the development of effective strategies for its advancement.

Key words: aquaculture, feeding, fish farming, feeds, fish categories.
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3mifiCHEHO MOCHIIPKEHHS 3arajbHOTO (PYHKIIIOHATBHOTO CTaTyCy B OpraHi3mi
TWIISIIT TIpH 11 BUPOILyBaHHI 3 BUKOPUCTAHHAM OaceiHiB PelMPKYJISIHHOT aKBaKyIIb-
TypaibHOI cucteMu. [IpoBeeHnii MOPIBHSAIBHUI aHai3 e()eKTUBHOCTI BIUIMBY Pi3HOT
NIPUPOJM YMHHHKIB (B SKOCTI KOPMOBOTO €JIEMEHTY Ta TE€XHOJOTIYHOTO IPH BHPOIILY-
BaHHI) B 3arajbHil CXeMi IiIPOIICHHS Ta BUPOITyBaHHS TWIAMIi. EkcriepuMeHTamsHIM
IIITXOM OOTPYHTOBAHO JOUIIBHICT BUKOPUCTAHHS TEXHOJOTIYHUX YHHHUKIB IS TH-
TSIl 3 METOIO TIOJNIMIIEHHS 1X 3arajibHUX (hi310JOTIYHMX IMPOIECIB Ta MiIBUIICHHS B
OpraHi3Mi piBHS PE3UCTEHTHOCTI 0 IHIIMX YUHHUKIB, SIKi MOTEHIIHHO MOXYTh BU3U-
BaTH CTpec a0 MOripIIyBaTh OHTOICHE3 THIIAMIL. 3MICHEHO KOMIUIEKCHA OI[iHKa YMOB
BUPOIIYBaHHS JUIsl yIOCKOHAIEHHS (i310JIOTIUHMX, O10XIMIYHHX, 300TE€XHOJOTIYHUX
MOKA3HHKIB.

BcranoBieHO MpaKTHYHA MIHHICTh OTPUMAHUX PE3YJBTATiB MO0 BUKOPHCTAH-
HSL CHCTEMH ONITHMI3allil BUPOITYBAaHHS THJIAMII. B €KCIIEPUMEHTANBbHIA TPy THIIAMIL
BIZIpI3HSJIaCh BUIIMMH TEMIIAMH 3POCTAaHHS, KpallMMH (YHKIIOHAJIbHO-aKTHBHUMHU
rapamMeTpamMu KpoBi Ta OUIbII e()eKTUBHUM BHKOPHCTaHHS KOpMOBOro pecypcy. Exc-
MEPUMEHTAJILHAM IIUIIXOM BCT@HOBJICHO, 1[0 BUKOPUCTaHHS cUCTeMH O0io(uIoK mpu
BUPOIYBaHHI THJISAMIT CHOPHSE MONINIICHHIO 3arajJbHOTO CTaHy BOIHOTO CEPEIOBHILA.
B excriepuMeHTanBHINA rpymi y THIEATIT 3a)iKCOBAaHO BUILI TEMITH PO3BHUTKY Ta 3arajb-
HUI CTaH OpraHi3My, HiK B KOHTPOJBHIH rpymi. Bukopucranus 6i0¢ioky crpusiio mo-
JIIIISHHIO TIPOXIMIYHUX MapaMeTpiB, 0COOIMBO 3MEHIICHHIO BMICTYy aMOHIO

Pict ta po3BuTok Tl y rpymi 3 Giodiokom OyB Ha 16% BuiuM, a Koediui-
€HT KOHBEPCii KOpMy KpaIuM Ha 5% MOPIBHSHO 3 KOHTPOJIBHOIO Tpytoro. [Ipe3enToBa-
Hi pe3yNbTraTi JOCIiIKEeHb HaIal0Th IiJCTaBH PEKOMEHIYBaTH BUKOPUCTaHHS PUPOJI-
HUX €JIEMEHTIB P MiATOMIBII THIIAMI] Ta BUKOPUCTaHHS 0i0(JIOKY IpH BUPOIIYBaHHI
Tismii. Cuctema 6iogoky Moxke OyTH epeKTHBHUM 0i0JIOTTYHUM ITiJXOHOM IIPH MPO-
BE/ICHHI ONTHMI3allil BUPOIIYBaHHs THIIAII] B YMOBaX PELUPKYJISLIAHOT aKBaKyJIbTY-
paibHOT cucTEMH, 3a0e31eUy 04t MiABUIIEHY ITPOYKTHBHICTb Ta 3710poB’st pub. OnHuUM
13 HACTYITHUX KPOKiB HAayKOBO-JIOCIITHOT poOOTH € aHaji3 sikocTi M’sca (dine) Trsmii
3a YMOB BUKOPHUCTAHHS Pi3HUX TEXHOJOTTYHMX YHMHHHUKIB.

KitrouoBi croBa: TSNS, peIUPKYILIiHA aKBaKyJIbTypaIbHA CHCTEMA, TEXHO-
JIOTiYHI YMHHUKH, OionorivuHi, (izionoriyni, 6i0XiMivHiI, 300TEXHOJIOTi9HI TOKa3HUKH.
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[ocTtanoBka mpoOaemu. 3a10BONIeHHS MOTped HaceJeHHS B PHOHIH
MPONYKIIi 3aIMIIA€THCS CKIAJAHUM, B MIEPIIY YepTy, Yepe3 He palioHalbHY Ta
HaJMIpHY eKCIUTyaTallil0 JOCTYIHHUX 3amaciB pecypciB. OCTaHHI HayKoBi Ta
MPaKTU4HI POOOTH MiIKPECTIOIOTh BAXKIMBICTh MUTAHHS AKICHUX XapaKTepHc-
TUK TPOAYKLIi aKBaKyJIbTypH. BekTop Mae TOMiHYIOYi MO3MLIT JJIsi CIIOKUBA-
yiB [1,8]. [amy3p akBakyasTypH, pEOHOTO TOCMIOAAPCTBA 3 KOKHUM POKOM CTa€e
OJIHIEI0 3 TIPOBITHMX Ta AJIBTCPHATHBHUX JJIs BUPIIICHHS HAIlOHAJIBHUX Ta
CBITOBUX MHUTaHb MOIOJAHHS TOJIOAY JUIA HACENEHHs BCiX KpaiH Ta 3MEHIICHHS
nedinuTy crioXKuBaHHs TBapHHHOTO Oinka [ 16]. EekTuBHICTD BBECHHS Cydac-
HUX TEXHOJIOT1H 10 KapTH BUPOOHHUIITBA MTPOMYKIIii aKBAKYJIBTYpPH 3aJI€KHUTh BiJl
010JI0T1YHO-TOCIIOJAPCHKUX 0COOIMBOCTEH 00’ €KTIB, IKUX BUPOILYIOTh.

BupornryBaHHSI TEMJIOBOAHOTO O0’€KTa aKBaKyJIbTypH — THJISAIII MOXKe
CTaTH OJIHUM i3 BUpIllIeHb OKPECJIEHHUX MUTaHb. 1i GioOriuHi XapaKTepUCTHKH
HA/Ial0Th MOXKJIMBICTH JOCSTHYTH OTPHMAaHHS SIKICHOrO (ine 3 TMOBHOLIH-
HUM XIMIYHMM CKJIQJIOM BIJIHOCHO 3a ONTHUMAaJIbHUH mepioa. BaxiuBo 3Bep-
TaTH yBary He JIMIIEC Ha SKICTh TOMIBII, a W Ha SKICTh BOJHOTO CEPEIOBHIIA
[5,18]. OckinpKy LIBHIKE HAKONMHMYEHHS 3JIMIIKIB KOPMY, OpPraHiYHHX Peqo-
BHH, a TAKO)K TOKCHYHHUX HEOPraHIYHUX (HOPM a30Ty € BaXKJIMBUMHU aclIEKTaMH,
sIKi TOTpiOHO BpaxoByBaTH. [[OBHICTIO HEMOXKIIMBO YHHKHYTH TaKUX SIBHII,
OCKIJIBKY Oprani3m Tuiistii 30epirae Bix 20 10 30 % noXUBHUX PEUOBHH KOPMY.
Pemrta BUBOOUTECS 3 OpraHizMy Ta 3a3BUYall HAKOITUYYETHCS Y BOAHOMY Cepea-
OBHIII BUPOIYBaHHA riApoOioHTIiB [18]. B pe3ynbrari, ramy3s akBakyJIbTypu
B KOHTEKCTI IHTEHCUBHHMX TEXHOJIOTiN, ONTUMI3AI[iiHUX 3aX0AiB Mae repeadoa-
YyaTu PU3UK MOTipiieHHs skocTi Boau (Bucoki ['JIK mpoaykriB-meTaboiTiB) Ta
HU3bKE BUKOPHUCTAHHS KOPMY THIIAMIEIO (BUCOKHH BOIOOOMIH, HECTIPHSTINBI
iHII1 YUHHUKK). [InTanHs HaOyBa€e aKTyallbHOCTI B aKBAaKYJBTYP1 Ta TPaKTHYHOT
LIHHOCTI 32 JJaHUM HaIpsSMOM J[OCITi/PKEHb.

AHaJji3 ocTaHHix qocaimkens i myomikamiii. Yumaiio 10CiKeHb ITi/1-
BEPEKYIOTh €(peKTUBHICTH BUKOPUCTAHHSI ONITUMI3alii YMOB TOIBIIi, BUPOIILY-
BaHHSI 3 BUKOPUCTAHHSIM «EKOJIOTTYHUX» 200 HAONMKEHUX 10 HUX KOMIIOHEHTIB
(ue Moxe Oytu (hiTonmpenaparu, IPUPOAHI PEUYOBUHH, MIKPOBOAOPOCTI TOLIO)
[9,10,11,14]. Bigomo, mo npu BupouryBaHHi riapo6iontiB y PAC (peunpkyns-
LifHI aKBaKyJIbTypaJlbHi CUCTEMH, OaceiiHN) BaXKJIMBO BPAaxOBYBaTH MpPOIECH
rigpoximii, pinerpanii [13,17].

[Tpu BuGOPi 00’ €KTY KYABTUBYBaHHS Yy IPICHOBOJHIM aKBaKyJIbTYP1 THIIS-
nist Oreochromis, Ha ChOTOJIHI 3aBOHOBYE yBary, Mae psiJi iepeBar. ABTOPH Biji-
Mi4aloTh B JOCTIKEHHS Taki MepeBaru: 1e 0e3nepepBHUIN THIT PO3ZMHOKEHHS,
3a ONTUMAaJbHUX YMOB HEpECT BiOyBaeThcs iHTepBaIbHO (45-60 ni0), paHHE
cTareBe No3piBaHHA (Big 3 A0 7 MicC.), MOXKIIHUBICTh HIOPIYHOTO OTPUMAHHS
Hamaakie B ymoBax PAC rtomo. OCHOBHUMHE (haKTOpaMmH, IO BIUIMBAIOTh Ha
MOKAa3HUKHU POCTY TUIIATIT aBTOpH BigmiuaioTs ckiaf (31°P), skicTh kopmy, TeHe-
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TUYHA Bapiallis, OUIbHICTh MOCAJKH, MIBUIKICTh TOIIBII, YaCTOTa TOMIBII Ta
AKICTh BOAM. SIKiCTh BOAM TaKOXK BIUIMBAE HA MPOLIECH TPABIICHHS, PiCT, 3aXBO-
pIOBaHHS Ta BKHMBaHHs. [ KpallmxX MOKa3HHUKIB POCTY THISMII y cUCTeMi
KyJIBTUBYBaHHSI KOPM TIOBMHEH MICTHTH ONTUMAaJIbHY KUIBKICTh OijKa, JMiiB,
BYIVIEBOJIB, BiTaMiHiB Ta MiHepaiiB. ToMy MiIrOJiBIIs Ta MOIIYK aJIbTEPHATHB-
HUX JDKepes IPOTEiHy € aKTyalbHUM. BilbIIiCTh aBTOPIB BiAMIYaIOTh MPO aKTy-
ANBHICTh TAKUX IOCIIIKEHb Ta aKICHTYIOTh yBary Ha MPUPOJHUX KOMIIOHEH-
Tax Ta BpaxyBaHHI ocobimuBocTel ¢izionorii [3,12,15,16].

BinpmiicTe gocmimkeHb B rafmy3i akBaKyJIbTYpH HalijeHI Ha PO3BUTOK
ACIEKTiB OPraHiYHOTO BUPOOHMITBA MPOAYKII Ta BUKOPHCTAHHS €HEprosoe-
piraroumx TEXHOJOTIH eKO-CIPSIMYyBaHHS 31 3MEHIICHHSM BIUIMBY Ha HaBKO-
numHe cepenopuuie [15]. B miteparypHuX Jpkepenax aBTOpH BigMiuaroTh, IO
YVIAOCKOHAJICHHSI €JIEMEHTIB BHPOLIYBaHHS TiAPOOIOHTIB, SIKOCTI MPOAYKMLii Ta
BpaxyBaHHs 3MEHIICHH: TUCKY Ha €KOCHCTEMY Ma€ CBITOBHI PiBEHb € aKTyalb-
HUM Ta HaOyBae MPaKTUYHOI IIIHHOCTI, MPOAOBOIKYOTO piBHA [7,15]. CyuacHuM
MUTAaHHSIM € BUKOpUCTaHHS Bioguoky sk Jkepena opraHidyHUX CHONYK, (ito-
CTEpOIiB Ta aHTUOAKTEpiaIbHUX pedoBHH [2,4]. JlocmimKkeHHs TiATBEPAKYIOTh
MO3UTHBHMIA BIUIMB HE JIUIIIC HA TiAPOXIMII0 CEPEOBUINA, ¢ BUPOIIYIOTh TijI-
poOioHTIB, a ¥ Ha iIMyHHI BIACTHBOCTI. B miTeparypi BiIMi4aloTh aBTOpH, IO
HiHHICTH 0i10(JIOKYy SIK KOMIIOHEHTA ONTHMi3allii YMOB BHUPOIYBAaHHS TiIpo0i-
OHTIB 3MIHIOIOTHCS 3aJIEKHO BiJI YMOB HaBKOJIMIIIHBOTO CEPEIOBHUINA, BUKOPH-
CTaHHS BYIJIEIIO0, KITBKOCTI 3Ba)KEHHX PEYOBUH, BiZICOTKA COJIOHOCTI, a TAKOXK
BiJ] OCBITJICHHS, OaKTepialbHUX MapaMeTpiB [4].

CrorojHi, sk i octanHi poku wieHaMu FAQO akTHBHO Bii0yBa€eThCs pea-
JIi3allis OCTABJICHOT METH: 3a0€3MeUnTH OUTBII e(EKTUBHE YIPABIIHHS aKBa-
KYJIBTYPOIO Ta PO3IIUPHUTH ii BIJTMB Ha EKOHOMIKY i CYCIIIBCTBO Ha CBITOBOMY
piBHI 3 BiANOBIAHUM (OPMYBaHHIM €KOCUCTEMHOTO miaxony [6,15].

Merta gociiIKeHHs osTraia y IpoBeIeHHsI eKCIIEPUMEHTATBHOTO JOCTi-
JOKEHHSI Ta TMOPIBHSUIHOTO aHANi3y ONTHUMI3alil yMOB BUPOLTYBaHHS THIIAMII.

B koxHill rpyni 06’ekToM pocinimpkeHHs Oyna twisimii. Byno cdopmo-
BaHO Tpymnu ekcriepuMeHTy: Konrpons ta Ekcriepument. BupouryBanu Tuis-
nito B peuupKymsniiaux cucrtemax (PAC). AHami3u TiIpoXiMiYHOTO CTaHy
BOJIHOTO CEPEOBHINA 3/IHCHIOBAJIU IUIIXOM CHCTEMAaTHYHOIO BiOOpY Mpo0
B Y BIJIMOBIJHOCTI /10 3arajJbHONPUUHATUX METOIMK B yMOBax jaboparopii
BoHUX OiopecypciB Ta akBakynsTypu XIAEY cymicHO 3 mpakTHYHOIO 0623010
¢depmu [18,20].

Bu3Hauany mBUAKICTD PO3BUTKY THJISIII IUIIXOM 3Ba)KyBaHHS Ta PO3-
paxyHKy IIBHUAKOCTI POCTY, MPHUPICT Macu TuiAmii. KoHTpomoBanu BiIcOTOK
BW)KMBaHHSI PUOM BIPOJOBXK BCHOTO IMEPIOAY EKCIIEPUMEHTY IIISIXOM po3pa-
XyHKY KUIBKOCT1 pUOH Ha IOYaTKy Ta HaNpHKIHLI JociKkeHHs . OLiHKY MTpoMi-
piB 37iICHIOBAIIN 3a 3arajIbHOI0 CXeMO0 BUMIpiB (puc. 1).
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Puc. 1. Cxema BUMipiB 0CHOBHHX MOP()O-MeTPUYHHX NOKAZHUKIB THIISIIIT"

“0ns 306pacicents OCHOGHUX Npomipie 6yna suxopucmana mooens muasanii pody Oreochromis
mossambicus (Peters, 1852)

BuMiproBaHHS TPOBOAMIIOCS 32 JOMOMOTOIO MipHOT CTPIUKH Ta JIiHIHKY 3
touHicTio 10 0,1 cM. Macy Tina TuniAmii BU3HaYalIu Ha eIeKTPOHHHX Tepe3ax 3
TOYHICTIO 10 1. Mopdo-MeTpu4Hy OLIHKY MPOBOJMIN 3 BUKOPHUCTAHHIM PO3-
paxyHKy iHzaekciB (I) TinoOynoBu Ha OCHOBI 3A1HICHEHHX MPOMIpIB.

comnarmuoemi— (O/L)* 100% (1.1)
O — o0xBar Tiaa, cM, L — BellMka TOBKMHA Tijia, CM.
cenoconomoemi—(C/L) ¥100% (1.2)
C — mpuHa ToI0BH pUOH, CM.
vcomemina— (VL) * 100% (1.3)

| — BenMKa JOBKMHA Tija, cM; L — Beluka JOBKMHA Tijla, CM.

=(L/H)*100% (1.4)

npozonocmi

H — Bucora Tina pubu, cm.
Koedimient BromoBanocti 3a DymsTOHOM pO3PaxOBYBajl HACTYITHUM
YHHOM:

m
K, = 5*100 (1.5)

m — Maca Tija puou, r; | — JOBXKHMHA Tia, CM.

Jnst BuBueHHS eheKTHBHOCTI 0i0¢uioKy B akBapiymax 00’emom 200 i
po3MilllyBaJId TUJIsAMIO, Ky romyBaiu 35 % 3I'P nporteiHy B eKCIEpUMEHTI,
SIKHMI 1M03Ha4YeHO, K b (3 0ioduokom) Ta 35 % B Konrpoi (K) 6e3 Giodiioky.

ByrneBonHo-a30THE criBBiHOMEHHST 15:1, KOpM BHOCHIIM B KOXKHOMY
akBapiymi B KinbkocTi 1,5 % Bij 3aranpHOi OioMacu puOH IIOIHS reTepoTpod-
HUX TIpolieciB. BpaxoByBanu mpoiiecu TepeTBOPEHHS 3aIHIIKiB (610BiIX0/iB)
Ha 010Q)IOK SK MPHUPOIHOTO KOPMY y cHcTeMi. 3abe3rneuyBaiy MOCTiiHy aepa-
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1ito, MATPUMKY JDKepesa ByIIeHio (JoxaBaiu UIS MiATPUMKHA ONTHMAIBHOTO
criBBigHomeHHs C : N B sSIKOCTI cyOcTpary OpraHiuHOI pEUYOBHHHM i aepo0-
HOTO TIPOTIECY).

B penmpkymsauiiiniii akBakynerypanbsHiii cuctemi (PAC) miarpumyBamn
Temmneparypy Boau: 27,3 —29,1°C, I (winbHicTs mocanku 20 eK3eMIULIpiB B
KO)KHOMY pe3epByapi). JloTpuMyBanuce BUMOT Ta MpaBuil “CBpPONEHCcHKOI KOH-
BEHIIIT 3aXUCTy XpeOETHUX TBapHH, SIKi BUKOPUCTOBYIOTHCS JJISI €KCIIEPUMEH-
TaJbHUX Ta IHIIMX HaykoBuX Iien” (CtpacOypr, 1986). Ilpu anamisi pe3yib-
TaTiB 3HAYCHHS BIAMIHHOCTEH MiX BHOIpKaMH OIIHIOBAJH 3a IOTIOMOTOIO
ANOVA, BimMiHHOCTI BBaXKanucs AocToBipHuME mipu P < 0,05.

Pesyabratn nocaimkens Ta ix o0rosopenHsi. CepenHs TeMmneparypa
Bonu (28°C, niamazon 26—30°C), KOHIIEHTpAIlisl pO3UNHEHOTO KHCHIO BiJl 6,2 10
7,3 mr/n, pH (6,7 niamazon 5,0—8,5) Oyu B Mexax Jiana3oHy JJis TSIUIOBOIHHMX.
JlyxHicTb Oyna cTaGlIbHOI B KOHTPONBHIN rpymi (18-27 mr/ 1), a B ekcriepu-
MeHTI 3 OiodutokoM 3adikcyBam mepenaam (Bix 8 mo 90 mr/m). JocmimkeHHs
CKJIa/Ty KPOBI, IIBUJKOCTI PO3BUTKY ITOKA3aJIH PE3yJIbTaTH MMO3UTHBHOTO BILUIHBY
Ha cknaz KpoBi Oiodioky (Puc. 3-4).

IHuzea Maca GYaTHOES MACE

Puc. 2. IlopiBHAIBbHMI aHATI3 TeMIIiB 3pOCTAHHS THJIANII 32 YMOB BUKOPUTCAHHS
0io(10Ky Ta KOHTPOJIBLHOI rPyNnu

[TpoBeseHHsT pe3ynbTaTiB ACOJDKEHHS IOKA3alo, IO BHUKOPUCTAHHS
0i0(IIOKy CHPHSIIO TOJINIICHHIO TiIAPOXIMIYHUX TIApaMETpPiB B IIOMY IIpH
BIIPOBaKEHHI Horo 70 cucteMu. B poOoTax HayKOBLIB 3a TaHOIO TEMAaTHUKOIO
et pakT 3HAXOIUTH ITiATBEPIIKEHHS, 0COOIMBO 3MEHITICHHIO BMICTY aMOHIFO Ta
HITPUTIB, 110 € KPUTUYHUMH JJIsI 300pOB’ sl pub. TeXHONMOTIUHI pilieHHs 0A0
cuctemu 610(IIOKy €(heKTUBHO IUKITI3YIOTh a30T (BKIIOUHO 3 TOKCHYHUMHE (Hop-
MaMmHu), 10 JO3BOJISIE MiATPUMYBATH CTaOIIbHY SIKICTh BOIU M ONTHUMI3yBaTH
cepenoBHMIle IS TSI [25].
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M Konrpors () M Biodaox (B)

120

100
-l‘.-ll

R o

- I‘.l -l+
e e e s ol

lemornoGid (r/n) FemaTokpuT (%) Mniokoza (MMons/n)  Meikouwtu (<10°/n)

Puc. 3. llopiBHIbHMIL aHATI3 PO3BUTKY THJIAMII 32 CK/IaI0M KPOBi 32 YMOB BHKOPUTCAHHS
0io(10Ky Ta KOHTPOJIBLHOL FPYNHU

17

16 ——
1.5

14

Koutpons (K) Biodnok (B)

Puc. 4. IlopiBHAIbHUI aHAI3 KOHBepPCil KOPMY y TWJSANIT 32 YMOB BUKOPUTCAHHSA
0io(10Ky Ta KOHTPOJIBLHOI TPyNHU

Pesynbrat npoBeAeHUX EKCIEPUMEHTAIBHHUX JOCIiIKEHb JEeMOHCTPY-
I0Th, IO PIiCT Ta PO3BUTOK THJIAMII y Tpymi 3 Oiodokom OyB Ha 16% BHUIIMM,
a xoe(ilieHT KOHBepCii KOpMy KpamuM Ha 5% MOpiBHSIHO 3 KOHTposeM. ba3y-
IOYMCh Ha OTPUMAHUX pe3ynbTaTaxX, MOKHA BIIMITUTH, IO Takuil edexr OyB
3a(ikcoBaHUI NpU MPOBENEHHI EKCIIEPHMEHTIB B 1HIIMX HAyKOBHUX poOOTax.
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3okpema, BiOyBasloCh MOMiNIIeHHS €eKTUBHOCTI BUKOPUCTAHHS OpraHiZMOM
TUIIATIT KOPMY Ta CTUMYJIIOBaBCs 11 po3BHUTOK [21, 22].

I'emaromnoriuHi MOKa3HUKH BKa3ylOTh Ha MOKPAIEHHS 3arajlbHOro (isi-
OJIOT1YHOTO cTaHy pu0 excriepuMeHTansHoi rpynu (Puc. 3). 3a ymoB BuKOpCH-
TaHHsI TeXHOJOTii 010¢IOK BiIOyBaIOCh MOKpAIEHHsI KUCHEBOT yHKIIIT KPOBI,
B MEXax HOPMH 30UIbIIyBasIaCh KiNbKICTh EPUTPOLMUTIB Ta BMICT reMOTIIO0IHY
y TwAmnii. B HaykoBUX poOOTax iHIIMX aBTOPIB MiATBEPIKYETHCS TAKHN ePeKT
MO3UTUBHOTO BIUIMBY Ha 3arajbHUN ()i3i0JOTIYHUA CTaH OpraHi3My THIIAIIi
TaKOX 4yepe3 3MiHM MO MOKa3HHKaM TOMEeoCcTasy. ABTOPU TaKOX BiAMIYalOTh,
IO TeMaToJIOT1YHI OKa3HUKHU (€pUTPOLUTH, JICHKOLIUTH, TEMAaTOKPUT TOIIO) Y
TWJIATIT TIPY BUKOPUCTaHHI eJieMeHTIB 0i0(I0Ky CpHUsIOTh MOKpaIleHHIo (i3i-
OJIOT1YHOTO CTaHy y pu0. AJie X TIpU LbOMY, HAYKOBO LiKaBUM € (akT dikcy-
BaHHS BiICYTHOCTI 3HAUHOI Pi3HMII 32 MBUAKICTIO PO3BUTKY THIIAMIL [23, 24].
HatomicTb, B HaIIMX JOCHIIKCHHSX TaKa Pi3HUIl Oyjia BCTAHOBJICHA 3 aKIICH-
TOM Ha HaliKpamui TOKa3HUK B eKcliepuMeHTanbHil Tpyni (Puc. 2). B cBoto
4epry, M0 CBIIYHTh NMPO aKTYaIbHOCTI MPOJOBKEHHsS EKCIHEpUMEHTAIbHUX
JOCIIKEHb 38 TEMaTUKOIO.

Cucrema 6iooky Moxke OyTH €(DeKTUBHUM O10JIOTIYHHM iAXOI0M JIO
onrtuMmiszauii BUpouryBaHHsa Twismnii B ymoBax PAC, 3a0e3neuyrodn miBUILeHY
MPOAYKTUBHICTH Ta 340poB’st pubd. Kpim Toro, mo Giodiok B cuctemi BHpO-
LIyBaHHS TWIAMI] MOMINIIYE 3arajdbHUN PO3BUTOK, BIUIMBAE HA BUIKUBAHICTB,
a Tako)X Ha aKTUBHICTh TPaBHHUX (PEPMEHTIB y TWIIAIIl, IO Y3TOIKYETHCS 3
pe3ynpraTaMy iHIIUX aBTOpiB [23,24], BiH miaTpuMye cTaOUIBHI TiApPOXiMidHI
napameTpH, 3HIKYIOTh PiBHI TOKCHYHUX (HOpM a30Ty (aMOHii, HiITpUTH) [26].

Onrtumizalist yMOB TOiBIi THJISIT 32 paXyHOK MPUPOAHUX KOMITOHEHTIB
BILTMHYJIA TIO3UTUBHO Ha opraHism pub (Puc. 5)

30 == EKcnepumeHT

60 —&— KoHTponb

14 20 30 60
nepioa, 4i6

Puc. 5. locainskeHHs WIBHAKOCTI pocTy THIANIT B OHTOreHesi npu nigroaisii, M+m, n=15
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SKmo npoaHanizyBaTH apaMeTpy POCTy TWIIAIMII, OTPUMAEMO HACTYIIHI
pe3yabTaTH: aKTHBHHUN PO3BUTOK CriocTepiraBes B nepion 3 14 mo 20 mobosoro
BiKy Ginblre, Hix yaBiui. MMOBipHO, MOXHA TOACHMTH aKTHBAMi€ko diziono-
ro-0ioXiMiYHMX MpolieciB. Pi3HuIIS 32 Macor Tijia MiXk JBOMa BUJAMH THJISMIT
ckmamana 4,5 % ta 4,7 % 19,4 %.

Buxonsuu 3 mpeacTaBieHUX JaHWUX OiNbII aKTUBHOTO TEMITY PO3BHTKY
THIIAMIT 3 eKCTIepUMeEHTY. [HIeKC KOMITAaKTHOCTI B KOHTpOIi OyB 63, B eKcrepu-
MeHTI 64,6%; IHJIEKC BEJIIMKOTOJIOBOCTI — B KOHTpOJi 24,2%, B eKCIIepUMEHTI
BHIIE 1 TOpiBHIOBAB 25,8%; iHIEKC BUCOTHU Tijia Ta nporonucti: 27,4 ta 28,3%,
a takox 3,1 Ta 3,12 % BiAIIOBIAHO.

Pesynbrartu aHamizy ckiaay MpOAYKIIHHOTO KOpMY Ul THIIAMIL mpoze-
MOHCTPOBAHO Ha pHuc. 6.

docdop, %
BosiokHO, %

3ona, %

Byrnesogu, %

Hup, %

MpoTeiH, %

MARIE-

10 20 30 40 50 60

Puc. 6. Anani3 cknaay npoayKuiifHOro Kopmy AJast THIASIIIT
(EneprernuHa uinnicts, M/Ix 17,8; Enepris, mo 3acBowerbes, M/Ix12,5)

INuopoximiunuii MoniTopuHr OaceliHiB PAC mokasaB BiAIOBiAHICTh PEKO-
MEHIOBaHUM mapaMeTrpaMm. Halikpammii pexxum OyB e(pEeKTUBHHM, OCKUIBKU
MexaHiuHa QibTpanis koMOiHyBajack 3 6i0NOriYHOI0 (iNbTpali€lo, sKa edek-
TUBHO BUJAJISIE€ OPraHiKy 3 BiAmpaunboBaHOi Bomu. Brnpomosxk Bcboro mnepiony
JOCTIKEHHS TiIpoXiMiuHi Ta (i3UKO-XIMiUHI MMOKa3HUKH HE TEPEBHIIYBAIN
noryctumi [JIK muts Tamsmii.

Pesynbraru BuBueHHS quHaMiku 3MiH amoHito (NH*") ta HiTpuris (NO?)
y BOIHOMY CEpEIOBHIIII MTPECTaBIeH] Y BUMISAI PUCYHKIB 7 Ta 8.
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2: —a——-
20 | — A1 =8=ToC
iz —&—pH
r T T —0=—02, Mr/n
1 )f RS [ T j a=fpy=NO3, Mr/n
10 20 30 40 50 60

nepioa BUMIPIOBaHHS, 1i0

Puc. 7. Pe3ynbTaTn BUBYEHHS IiApoxiMiuHOro peskuMy BUpouyBaHHs THisAnii y PAC

0,6
0,5
0,4
0,3
0,2
0,1

0

=F=NO02, mr/n
—8— NH4, mr/n

10 20 30 40 50 60

epioJ] BUMIpIOBaHHS, 110

Puc. 8. BuBueHHsl napaMeTpa aMOHiI0 Ta HiTpaTiB BogHoro cepenosuma PAC
NPH BUPOIIYBAHHI TWIAMNII B HOJIIKYJIbTYPi B aclieKTi 4aCOBOIo NMPOCTOPY

BucnoBku Ta npono3unii. Cricrema 3 eneMeHTaMu 010¢UIOKY MOKpaniye
picT Ta po3BUTOK THJIsMIi. [ToKkpaleHHsT pocTy MOXe MOSCHIOBATUCH KPaIoko
AKICTIO BOIU Ta O€3MepepBHUM BHPOOHHUITBOM Oi0(IIOKIB 3 parioHaIbHUM
Mepepo3noaAlioM pecypciB. Piznuils 3a macor Tina Tusamnii — 4,5 ta 9,4 %.
[Hnexcn TiMOOYIOBH THIISTIIT B KOHTPOJII Oy/IM MEHITMMH, HIJK B €KCIIEPUMEHTI.
B ymoBax PAC Tunsimii kpatiie po3BUBaach MpH MiITOIBIII Ta 3 BHKOPUCTAHHSIM
6ioduoky. [TokpameHnii TiPOXIMIYHHAN PEKUM B €KCIIEPUMEHTANBHIHN TPyTIi.
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RESEARCH OF FUNCTIONAL-ACTIVE PARAMETERS
OF TILAPIA UNDER OPTIMIZATION
OF GROWING CONDITIONS
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A study of'the general functional status in the body of tilapia during its cultivation
using pools of a recirculating aquaculture system was carried out. A comparative
analysis of the effectiveness of the influence of various natures of factors (as a feed
element and technological during cultivation) in the general scheme of tilapia growth
and cultivation was carried out. The feasibility of using technological factors for
tilapia in order to improve their general physiological processes and increase the
body’s level of resistance to other factors that can potentially cause stress or worsen
tilapia ontogenesis was experimentally substantiated. A comprehensive assessment
of cultivation conditions was carried out to improve physiological, biochemical,
zootechnological indicators.

The practical value of the results obtained in the use of the tilapia cultivation
optimization system was established. In the experimental group, tilapia was distinguished
by higher growth rates, better functional and active blood parameters and more efficient
use of feed resources. It was experimentally established that the use of the biofloc
system in tilapia farming contributes to the improvement of the general condition of
the aquatic environment. In the experimental group, tilapia recorded higher rates of
development and general condition of the organism than in the control group. The use
of biofloc contributed to the improvement of hydrochemical parameters, especially the
reduction of ammonium content.

The growth and development of tilapia in the biofloc group was 16% higher, and
the feed conversion ratio was 5% better compared to the control group. The presented
research results provide grounds to recommend the use of natural elements in tilapia
feeding and the use of biofloc in tilapia farming. The biofloc system can be an effective
biological approach in optimizing tilapia farming in a recirculating aquaculture system,
ensuring increased productivity and fish health. One of the next steps in the research
work is the analysis of the quality of tilapia meat (fillet) under the conditions of using
various technological factors.

Key words: tilapia, recirculating aquaculture system, technological factors,
biological, physiological, biochemical, zootechnological indicators.
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Merta mocmimpkeHHs Hoiirana y CUCTeMarn3allii Ta KpUTHYHOMY aHajii3i Hay-
KOBHUX JDKEpel 1 MPaKTHYHUX JaHHUX 11070 (popMyBaHHS JaHIfora JI01aHol BapTOCTi Yy
NpicHOBOAHIM akBakynbTypi CyMcbkoi oOnacti Ha piBHI ApiOHMX BHPOOHHUKIB Ta J0-
MOTOCIIO/IapCTB 3alisiHUX B Taiy3i. OcoOnuBy yBary NpHIICHO BUSBICHHIO KIHOYO-
BHUX (DaKkTOpiB, IO BILTUBAIOTH Ha €(EKTHBHICTH BUPOOHHIITBA, JOTiCTUKY, IIEPEPOOKY
Ta 30yT prOHOi mpoaykuii B perioHi. Byno oIiHeHO KpHU30Bi SBHUINA B Taly3i, AKi IPO-
SABUJIMICA B PI3KOMY 3HIDKEHHI 00CATIB BHJIOBY BOAHHUX OiopecypciB, 00yMOBIEHOMY
BIHICHKOBO-TIOJIITHYHUMH TIOJISIMH, JA€rpajaiieto iHppacTpyKTypH, €KOJOTTYHUMHU BH-
KJIMKaMHA Ta OOMEXEHUM JOCTYIIOM 10 IHBECTHIi# 1 TexHomorid. Kpim Toro, ranyss
XapaKTepU3YETHCSI HU3bKUM pPiBHEM NEpPEepOOKH, HEAOCTATHIM OXOIUIEHHSM CY4acHHX
MapKEeTHHTOBHX CTPAaTeTiil 1 0OMEXEHOI JIOTICTHYHOIO iHPpacTpyKTyporo. Metonmka
JOCIIJDKEHHS BKJIIOYaJla aHaji3 CTAaTHCTHYHUX JAHHX, ONHMTYBaHHS MallMX BHPOOHH-
KiB puOM B perioHi, MapKeTHHTOBE MOCITI/DKEHHS CIIOKUBUMX Iepesar, Kaprorpady-
BaHHS JIAHI[IOTa JI0JJaHO{ BAPTOCTI, @ TAKOXK TEOPETHUYHE y3arajbHEHHS Ta MOPIBHSIHHS
MPAKTUK 3 MIXKHAPOJAHUM JOCBIIOM. 3aCTOCOBAHO KOMIUICKCHUI MIKIUCIMILTIHAPHUN
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MIAXI IS BUSIBIICHHSI «BY3bKHX MICI[B» Y PEriOHAILHOMY JIAHIIFO31 JOAaHOI BAPTOCTI.
Pe3yneraTy nqocCmipKeHHS CBiAYATh, 10 OLTBIIICTD Cy0’ €KTIB akBaKyabTypH y CyMCBKiH
00J1acTi € MaJIMMH JIOMOTOCTIOZIAPCTBAMH, 30CEPEIKEHUMH MIEPEBAKHO HA CTABKOBOMY
pubHUITBI. OCHOBHI BUTpATH HMPUNIANAIOTh HA KOPMH, JIOTICTHKY Ta 3aKyIIiBIIO Malb-
kiB. [TepepoOka nmpomykuii, 30epiranus, OpeHAWHT Ta MPOCYBaHHS HAa PUHOK peaizy-
I0ThCSI BKpail 00MeXeHO, 1110 3HWKY€E peHTa0eNbHICTh. BoHOYaC akBaKyJIbTypa Mae BU-
COKHMH MOTEHIiall 3pOCTaHHs, 30KpeMa IUIIXOM KOOIepalliil, BIPOBa/XKEHHsI Cy4aCHUX
TEXHOJIOT1# OYMIIICHHS BOAM, IHTCHCHBHOTO PUOHMIITBA, aBTOMATHU3AIlil Ta €KOJIOTTYHOL
ceprudikanii. CucTeMHe IMOKpAIIEHHS JaHIIoTa JOJaHoi BAPTOCTI y PErioHi MOXIIMBE
3a YMOBH CTPATETIYHO]I IMiATPUMKH JCP’KaBH, MOJEPHI3allil Ta pO3BUTKY MepepoOHOT Ta
yoricTu4HO1 iH(pacTpykTypH. JoCHipkeHHs Mae IpakTHIHE 3HAYCHHS I PO3POOKH
perioHabHUX MTPOrpaM MiATPUMKH aKBaKyJIBTYPH, MTiABUIIEHHS KOHKYPEHTOCIIPOMOXK-
HOCTI MaJIUX BUPOOHUKIB Ta (hopMyBaHHs €(heKTUBHOI MOJITUKH Y cepi MPOIOBOIBYOT
Oesmexu.

KirowoBi cnoBa: akBakyneTypa, 10/1aHa BapTicTb, pUOHUITBO, IIepepoOKa puodH,
BHPOOHHUIITBO PHUOM.

IMocTranoBka npo6aemu. [IpicHOBOHA aKBaKyJIbTypa MMOCTA€ CHOTOMHI
SK OAMH 13 MEPCHEKTUBHUX CEKTOPIB arpONpOMHUCIIOBOTO KOMILIEKCY YKpaiHH,
BiIirparouy KJIFOUOBY POJIL y 3a0e3ledeHH] IPOIOBOIBIO01 Oe3ITeK KpaiHu Ta
CHPUSIOUH CTATIOMY €KOHOMIYHOMY PO3BUTKY CUTBCHKHX TEPUTOPii. Y KOHTEK-
cTi mTo0aNhbHUX BUIKIIMKIB, MOB’SI3aHUX 31 3pOCTAaHHSIM HACEIECHHS Ta BHYEp-
MaHHAM TPUPOJHHUX PUOHUX 3amaciB, CBITOBHI MOMUT HA PUOONPOAYKIIIIO
HEBIMHHO 3POCTAE, 1 aKBAKYJIbTYpa € €(HEeKTUBHUM IHCTPYMEHTOM JISl 3a70BO-
JIEHHS [[HOTO TTOMUTY. BOHa MpOMoHy€E He TiIbKK BUCOKOSKICHUHN O17IKOBHUIA TTPO-
IIyKT, aJie i CTBOPIOE HOB1 po00ouYi MicIIs, TUBEpCUDIKYE CUTLCHKOTOCIIOAAPChKE
BHPOOHHIITBO Ta 3MEHIITY€ THCK Ha JUKi MOMyIAmii pu. Ykpaina, 3 il 3HauHUMHI
BOJHHMH pecypcamMH — piuKamH, 03epaMH Ta PO3TATyKEHOK CHCTEMOIO CTaB-
KiB — Ma€ KOJOCATbHUI MOTEHIIiaN ISl iIHTeHCU(IKAIlil aKBaKyIBTYPH.

AHaJi3 ocTaHHixX aociaimkens i myosaikanii. Cymcbka 00s1acTh, po3Ta-
LIOBaHa y MiBHIYHO-CXiHINA yacTuHI YKpaiHnu, 3aiiMae 0coOIMBE MicLe Y LIbOMY
noteruiani. Ii reorpadiyae monoxenHs (GMM3BKICTH 10 KOPHOHIB, 3HAYHI pid-
koBi cucremu, Taki sk Ceiim, Cyna, [Icen, Bopckia, Viaii, Ta BelMka KiJIbKiCTh
03ep 1 CTaBKiB) Yy MO€AHAHHI 3 PUPOAHO-KIIMAaTHYHUMH YMOBaMH, IO CIPH-
SIOTh BUPOIIYBAHHIO PI3HOMAHITHHX BWJIB TPICHOBOJAHUX pPUO, CTBOPIOIOTH
VHIKaJbHI MEpeAyMOBH Ul iIHTEHCUBHOTO PO3BUTKY akBakynsTypH [1, c. 33].
[ToTounwmii cTaH pUOHOTO TOCIIOIAPCTBA B PETIOHI, XOU 1 Ma€ CBOI BUKIIUKH, €
BOXJIMBUM KOMIIOHEHTOM MiCIIeBOI E€KOHOMIKH, HaJarodd MiCIEBOMY Hace-
JIEHHIO JAOCTYTI JI0 CBKOT pHOM Ta MIATPUMYIOUHN 3alHATICTh Y CUTBCBKUX TPO-
Mmazax. OHaK, IOMpPHU ICHYIOYHH TIOTEHIIIAN, TaTy3b CTUKAETHCS 3 HU3KOIO TPO-
OmeM, SIKi MePeNIKoKAIOTh 11 TOBHOLIHHOMY PO3BUTKY Ta iHTErpallii y cy4yacHi
PUHKOBI YMOBH [2, c. 53; 3].

s cucTeMHOTo BHpIIIEHHS TUX MpoOsieM Ta MaKCHMi3alii eKOHOMiY-
Horo eekTy Biig BUpOOHHIITBA PHOM KPUTUYHO BAXKIMBHM € DIHOOKE PO3y-
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MIHHS Ta aHaji3 jaHimora gonanoi saprocti (JIJIB). Konnenitis JIJIB oxormttoe
CYKYIIHICTb TMOCTIIOBHUX €TalliB, 4Yepe3 AKi MPOAYKT MPOXOIHUThH BiJ BUPOO-
HUITBa CHPOBMHH IO MOMEHTY, KOJIM BiH JOCATAa€ KiHIIEBOTO CIIOKMBAaYaM
[4, c. 526; 5, c. 16]. Ha xo’)kHOMY 3 IIMX €TamiB — BiJ BUPOIIYyBaHHS pUOOIIO-
CaJIKOBOTO Martepiaity, BIATOAIBII Ta 300py BpOXaro 10 IMepepoOKH, JIOTICTUKH,
MapKeTHHTY, AUCTPUOYLii Ta BIaCHE CIOXMBAaHHS — JI0 MPOAYKTY JOAAETHCS
BapTicTh [6, c. 64; 7]. Jeranbuuii anani3 JI/IB no3Bosse ineHTU(IKyBaTH TaKk
3BaHi «BY3bKi MICI[s» — €Tan, Ji¢ €EKTHUBHICTh BTPAYa€ThCS, BUTPATU 3pOCTa-
FOTh HEMPOIOPIIiiiHO, 200 JIe MOTEHITiaI ISt 301JILIIICHHS BAPTOCTI 3aJTUIIAETHCS
HepeanizoBaHuM [8, c. 69; 9]. BusiBieHHS TaKMX KPUTUYHUX TOUYOK € PyHAaMEH-
TaJBHUM JJIsl pO3pOOKH €(PEeKTUBHUX CTpaTEriid, COPSIMOBAHUX Ha IMiJBUILECHHS
3arajibHOi €()eKTHBHOCTI rairy3i, MOKpameHHs i KOHKYPEHTOCIPOMOXXHOCTI Ha
BHYTPIIIHBOMY Ta 30BHIITHBOMY PHHKaX, 8 TAKOXK 3a0e3MeueHHs i CTanoro pos-
ButKy [10, c. 132; 11, c. 75].

dopMyBaHHS JIAaHIIOTA JOJAHOT BapTOCTI Y CIIBCHKOMY TOCHOAAPCTBI
Ta aKBaKyJIbTYpi Ma€ yHIKaJbHI OCOOMMBOCTI, IO BiAPI3HAIOTH HOTO BiX Mpo-
MucioBoro BupoOHuLTBa [12]. [To-nepie, BAPOOHUIITBO TYT TiCHO MOB’sI3aHE
3 OIOJIOTIYHMM LHKJIIOM, HIO 3YMOBIIOE 3HAYHY 3aJISKHICTH BiJl MPUPOIHUX Ta
KIIMaTHYHUX QaKkTopiB (TeMIepaTypa, sIKicTb BOAM, IIOTOAHI YMOBH) 1 CTBOPIOE
BUCOKi 010pu3UKH (XBOpOOH, NIKITHUKH, CTHXIHHI JINXa), SIKi BaKKO KOHTPOIIIO-
Baru [13, ¢. 5; 14, c. 425]. [To-npyre, 4acTo CIOCTEPIra€EThCs CE30HHICTH BUPOO-
HUITBa, OCOOJHMBO y CTaBKOBOMY PHOHMIITBI, IO BIUIMBAE Ha PUTMIYHICTH
HaJXOPKEHHSI CHPOBUHU JI0 MEPEPOOHUX MIANMPUEMCTB i BUMArae ajgeKBaTHUX
piteHs mozo 30epiranns Ta gorictuku [ 15, c. 1025]. [Ipoaykuis akBaKyabTypH
€ «KHBHM» a00 IIBHIKOIICYBHHUM TOBapOM, IO BHCYBA€ >KOPCTKI BHMOTH O
YMOB TPaHCIOPTYBaHHS Ta 30epiraHHs (TeMneparypHHi PeXHM, HACHUEHICTh
KHCHEM, TirieHa) Juisi 30epeKeHHs CBIXOCTI, SKOCTI Ta Oe3nednocTi [16]. Kpim
TOTO, Ha 1[I CEKTOpH 3HAYHO BIUTMBAE IEP)KABHE PETYIIOBAHHS Ta TOJITHKA
cyOcuaiid, IKi MOXKYTb SIK CTUMYIIOBAaTH, TaK 1 CTPUMYBAaTH PO3BUTOK OKPEMHX
etamiB JIJIB. IcTopruHO CilibChke rOCIONapCTBO Ta AKBAKYJIBTYPa XapaKTePH3Yy-
FOThCSl BUCOKOIO (hparMeHTAIli€0 Ha TIOYaTKOBUX €Tarax BUPOOHUIITBA, 3 IOMi-
HYBaHHSIM ApIOHMX Ta CEPEAHIX TOCIONAPCTB, SKUM 4YacTo Opakye pecypciB
Ta MOXJIMBOCTEH JUIs iHTErpaiii B OUIbII CKJIaJHI JAHIOTH, IO YCKIaHIOE
CTaHJApTH3ALII0 TPOAYKLii Ta (OPMYBaHHS BETUKUX MapTiid A eeKTUBHOT
niepepoOku Ta nuctpudyii [17; 18, c. 195].

KittouoBi ¢aktopu, 110 T0NAIOTh BapPTICTh B aKBAKYJLTYPi, BUXOIATH 3a
pamku npoctoi TpaHcdopmaiii GpizudHol cupoBrHH. BOHN BKITIOUAIOTH: AKIiCTh
MponayKii (CBiXkiCTh, 0€3MeUHICTh, TOKUBHICTh, OPTaHOJIENITUYHI BIaCTHBOCTI),
KOHTPOJIb SIKOT € KpUTHYHUM Ha BCixX etanax [19]; ¢dopma mpoaykiiii, 1e jonaHa
BapTICTh 3HAYHO 3POCTAE 31 CTYMEHEM MepepoOKH, TO3BOJISIOUM peasizyBaTH
MPONYyKIit0 THO0KOT nepepoOku (¢ine, KOHCEPBH, KOMUEHOCTI, HamiBhadbpu-
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KaTH) 3a BUILOIO I[IHOIO 3aB/SKU 3pYYHOCTI JJISl CIOKKMBAya Ta JOBLIOMY Tep-
MiHy 30epiranus [20]; OpeHAMHT Ta MapKETHHT, SKi MarOTh BUpIlIalbHE 3HA-
YeHHS JJIsl CTBOPEHHsI BII3HABAHOTO Ta MPHBAOIUBOTO OpEHIY, IO TO3BOJISE
IUQepeHLioBaTd MPOIYKII0 Ta BCTAHOBIIOBAaTH MpeMianbHi iHKU [21]; exo-
JIOTIYHA Ta ColliajbHa BiANOBIIAIBHICTh, IO BiJKPUBAE HOBI MOXIHUBOCTI JIJIs
JIOJIAaBaHHS BAapPTOCTI 4epe3 CepTU(IKAIII0 SIK MIATBEPIKCHHS BiAMOBIAHOCTI
BUPOOHUIITBA BUCOKUM €KOJIOTIYHMM Ta COI[iaIbHUM cTaHiapTam [22, c. 432];
a TaKoXK 1HHOBAIIi1, 1110 BKJIFOYAOTh BIIPOBAPKEHHS HOBUX TEXHOJIOTIH BUPOIILY-
BaHHS, PO3POOKY MOKPALIEHUX POPMYI KOPMiB, BUKOPUCTAHHS Cy4YaCHUX METO-
IiB MepepoOKH Ta MaKyBaHHsS, a TaKOX BIPOBAKECHHS CHCTEM BiJCTEKEHHS
NPOAYKIii, 10 JOAAIOTh 3HAYHY BapTICTh Ta MiABUILYIOTH edekTrBHicTH JI/IB
[23; 24, c. 627].

Ha ¢opmysanns JI/IB akTHBHO BIITMBAIOTH Cy4YacHi TEHAEHIIIT y CBITOBIH
akBakynbTypi. Jlo HUX HanekaTh: I00ami3alisi pUHKIB, OI0 301IbIIyE 00CITH
MDKHApOIHOI TOPTiBIIi Ta MOCHIIOE KOHKYPEHIIII0, BUMaraloud BiAMOBITHOCTI
MDKHapOIHUM CTaHIApTaM SIKOCTI Ta Oe3MEYHOCTI; 3pOCTaHHS OpPraHiuHOi Ta
EKOJIOTIYHOI aKBaKyJIBTYPH SK IIBUAKO 3pOCTAI04YOT0 CErMEHTa PUHKY, IO BiJl-
MOBI/Ia€ 3aITUTY CIIOKMBAadiB Ha 37I0POBI Ta SKOJIOTIYHO YUCTI MPOAYKTH; (POKYC
Ha nudepeHmianii TpoAyKuii, e BAPOOHUKH MParHyTh BiJiTH BiJ CUPOBHUH-
HOT'O TOBapy, CTBOPIOIOYH YHIKaJIbHI IPOAYKTOBI TPONO3ULii (Hanpukia, puoa,
BUpOILeHa Oe3 aHTMOIOTHKIB, CHeLiaNi30BaHi KOpMH, HpeMiaibHi OpeHan);
nUQpoBi3alis Ta BAKOPHUCTAHHS BETMKUX JaHuX (BrpoBamkenHs loT, cencopis,
aHaJi3y JaHuX JJIs ONTUMI3allii IPOIeCiB BUPOIYBaHHS, JIOTICTUKU Ta 30yTY,
IO MigBHUINY€e €EKTUBHICTH Ta 3MEHILTY€ BUTPATH); a TAKOXK iHTerpais B JI/IB
Yyepe3 BEPTUKAIbHY Ta TOPU3OHTAIBHY IHTErpallif0 YYaCHUKIB, IO JTO3BOJISE
3MEHIIUTH PHU3HKH, MiABUIIMTH KOHTPOJIb SIKOCTI Ta ONTHUMIi3yBaTd BUTPAaTH
[25, c. 408; 26, 193].

dopmyBaHHs ePEKTUBHUX PUHKOBHUX BiTHOCHH Yy OyIb-sKiif Tamy3i eko-
HOMIKH HEMOXJIMBE 03 MIMOOKOr0 PO3yMiHHS MPOIECIB, SIKi TPAHCPOPMYIOTh
CHUPOBHHY y TOTOBHH MPOAYKT 1 JOCTABISAIOTH HOTO 10 KIHIEBOTO CIIOXKMBAda.
Y 1IbOMY KOHTEKCTI KOHIICTIIis JTaHItora qofaanoi saprocti (JIJIB) HabyBae oco-
OnuBoOi akTyanbHOCTI [27, ¢. 478; 28, ¢. 935]. Buepie cucteMHO po3polbiieHa
Maiiknom [oprepom y 1985 poui, konnenuis JIJIB Buiiia 3a paMku IpocToro
aHaslizy BWTpAT, 3alpONOHYBABIIM 1HCTPYMEHT MAJISi CTPATErivHOro aHamizy
TSTBHOCTI KOMITaHii abo minoi ramysi. [Toprep po3misnas JIJB sk HaGip B3a-
€MOIIOB’SI3aHUX BUJIIB MIsUTLHOCTI, IO CTBOPIOIOTH BapTicTh [22, c. 430]. Lix
BapTICTh € CyMOIO, SIKYy CIIOXKHMBaYl TOTOBI 3aIJIATUTH 3a MPOAYKT a0 MOCIyTY.
3ro/IoM 111 KOHIICIIisl €BOJIIOIIOHYBaa, MOIINPHUBIIUCH BiJl aHAII3Y OKpEeMOl
¢bipMu 10 aHaTI3Y IITUX rary3eBUX JaHIIOTIB, BKIIIOYAIOUX B3aEMO/II0 MIX pi3-
HUMH CTEHKXOJIJepamMH: BHUPOOHHUKAMH, MMOCTadyalbHUKAMH, MepepOOHUKaMHU,
IUCTpHUO FoTopaMu Ta ciokuBadamu [29; 30].
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Jlanmror no7aHoT BapTOCTI TPAJAMIIMHO MOAUISETHCS HA KiJIbKA KITHOYO-
BHX €TalliB, KOKEH 3 SKHX 3HAYHO MiJBUIIYE LIHHICTH KiHIIEBOTO MPOIYKTY
[31, c. 94]. 1li eTanu OXOILTFOIOTH BUPOOHUITBO (TIEPBUHHE CTBOPEHHS CHPO-
BHHH, HalpUKIIaJ, BUPOIIYBaHHS PHOONOCAIKOBOIO Marepiany Ta BiATOMiBIIS
pubu 10 TOBapHOi Macu B aKBaKyJbTypi); mepepoOKy (Tpancdopmaris cupo-
BHHH Y CKJIQAHIII (opMH MPOIYKIii, IK-0T (isie, KoHCepBU ab0 KOITYEHHS, 10
4acTo BKJIOYA€ MaKyBaHHA Ta MapKyBaHHs); JIOTICTUKY (HEpeMillleHHsI Hpo-
OyKLii MX eTamamMu Ta [0 CHOXKHBaya, BKIIOYHO 3 TPAHCIOPTYBAaHHSAM, 30e-
piraHHsM Ta YIpaBIiHHSAM 3amacamMi); MapKeTHHT Ta MpoAaxi (IpoCyBaHHS
MPONYyKIii Ha PUHKY, (OPMYyBaHHS TOMUTY, LIHOYTBOPEHHS Ta Oe3MOocCepeaHs
peaiizanis); nucTpuOyLito (po3monin MpoxyKIii Yepe3 OnToBi Ta po3apiOHi
Mepexi); 1, HapewmrTi, crnoxuBaHHs (Oe3nocepeHe BHUKOPUCTAHHS HPOIYKTY
KiHLIEBUM KopHcTyBaueMm) [32; 33, c. 428].

locnopapcTBa BUKOPHCTOBYIOTH SIK €KCTEHCHBHI METOAM PHOHMLITBA Y
MPUPOIHUX BOAOMMAX, TaK 1 iIHTEHCHBHI TEXHOJIOTI] y cIeliaNi30oBaHuX CTaB-
koBHX (pepmax. B ocraHHI poku 3pocTae iHTEpeC OO 3aCTOCYBAaHHS CyYaCHUX
METOJ[IB, TAKUX K PECHUPKYISIIiHI CUCTEMH BOAOIOCTAYaHHS, IO JO3BOJIS-
I0Th 30UIBIINTH MPOAYKTHBHICTH 1 MIHIMI3yBaTH €KOJOTIUHI pU3MKU. Baxkiu-
BOIO OCOOJIMBICTIO raiTy3i B pETiOHI € HasBHICTh )epMEPCHKHUX TOCIIONAPCTB, SKi
3aliMarOThCS HE JIMIIEe BUPOLIYBaHHSM PHOH, a i mepepoOKoro Ta 30yToM pruOHOT
npoxaykuii. [le crpusie 30UIbIICHHIO TOIAaHOI BapTOCTI Ta PO3BUTKY MiCIIEBOT
eKoHOMikH [35, c. 63; 36, c. 142]. 3Buuaiino, akBakyasTypa CyMcbkoi obnacTi
TAKOXK CTUKAETHCS 3 BUKIIMKAMH, CEpell SIKUX 3HOC 1HPpacTpyKTypH, HeoOXia-
HICTh MOJICpHI3allii 00JIaIHAHHS T4 BIUTUB KJIIMaTHYHUX 3MiH. [ miaTpuMKu
PO3BHTKY Trairy3i MOTpiOHI iHBECTHUIIIT B TEXHOJOTI], MOKpAIEHHS yIPaBIiHHS
BOJHHMMH pECypcaMu Ta MiATpUMKA 3 OOKY JIepKaBH.

Merta mocigKeHHsI ToJsIraja B CUCTeMaTH3aIlil Ta KpUTHYHOMY aHai31
HAayKOBHX JDKEpEs 1 BUBYCHHI MOTOYHOTO CTaHy II0A0 (OPMYBaHHS JAHIIOTa
JO1aHOi BapTOCTi B IMpicCHOBOIHIHM akBakynbTypi CyMchKoi 00nacTi Ha piBHi
IOpiOHUX BHPOOHMKIB Ta AOMOTOCIOAAPCTB, 3 OCOONMBOIO yBaror 0 BHSB-
JICHHS! KITIOUOBHX (DAaKTOPiB, IO BIUTUBAIOTH Ha €(PEeKTUBHICTH BHPOOHUIITBA,
JIOTICTHUKY, NTepepoOKy Ta 30yT puOHOI MPOAYKLIi B PETiOHI, 8 TAKOXK OLIHKOIO
KpHU30BUX sBHL Yy Tanmy3i. OkpeMuil akieHT Oyne 3po0JjeHO Ha BUSBICHHI Ta
JOCHIKEeHH] (haKTopiB, IO € HAMOUIBII peleBaHTHUMH sl TPUPOJHO-EKOHO-
MigHHX yMOB CyMCBKOi 00JIaCTi, @ TaKOX Ha 11eHTU(iKaLil MOTEHIIHHUX MOX-
JMBOCTEW JUISl MiABUIICHHS €()EKTHBHOCTI Ta KOHKYPEHTOCIIPOMOXKHOCTI perio-
HaJNBHOI MPOAYKIIi aKBaKYJIBTypH.

Marepiaau i MeTonu qocTimKeHH. J[J151 BUKOHAHHS IIEOTO JIOCITiIPKEHHS
MU BUKOPHCTAJIM HAayKOBi MyOmiKalii BITYM3HAHUX Ta MIXHAPOIHUX aBTODIB,
SIKI TIPOTATOM OCTaHHIX JACCATUIITH 30CEPEDKYBAIMCS Ha aHAJI31 CTaHy Ta PO3-
BUTKY NPICHOBOJHOI aKBaKyJbTYPH SIK B YKpaiHi 3arajiom, Tak i y perioHaib-
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HOMY MaciiTabi. OCHOBY METOIMKH CTAaHOBUB aHAJIi3 Ta MOPIBHSHHS KIIFOYOBUX
MOKa3HHUKIB, 10 XapaKTepU3YIOTh PO3BUTOK BUPOOHHIITBA pUOH Y IPICHOBOAHIH
aKBaKyJIbTypi. 30KpeMa, 11€ OXOILIFOBAJIO BUBYCHHS TUHAMIKH OOCSTiB BUPOOHMU-
UTBa PUOH, 3MiHU Y CTPYKTYPi BHIIB, 1[0 BUPOILYIOTHCS, 8 TAKOK AWHAMIKH Ta
CTPYKTYpH (QYHKIIOHYBAaHHS PHHKY PUOONPOAYKLIi HA perioHaJbHOMY piBHI.
Kpim Toro, jyis mormuoIeHOro JOCIiPKEHHST 0COOIMBOCTEH ()OPMYBaHHS JIaH-
II0Ta JIOJaHOo1 BapTOCTi Y IPICHOBOAHIN aKBaKyJIbTYP1 Ta BUSBICHHS MOTEHITIH-
HUX PE3epBiB AJIs MiABUILEHHS €()EKTHBHOCTI raily3i 3aCTOCOBYBAIUCS METOIN
TEOPETUYHOTO y3arajJbHEHHS Ta MOHOTPAa(IUuHUN miIXi.

MeTonosiorist TOCHIKSHHS JIAHI[IOTa J0IaHOl BApPTOCTI aKBaKyJIbTypH B
CyMchbkill oOmacti Oyna 3[iHCHEHAa Ha OCHOBI KUIBKOX KITIOYOBUX €TalliB, SIKI
3a0e3neunin BceOiuHe JOCTiPKEHHS pUHKY, BAPOOHHKIB pUOH Ta IHIINX acrek-
TiB BUPOOHUYOTO MPOIIECY.

Ananiz punxy

Ha nepmiomy erarmi Oyi0 MpOBEACHO JOCITIIKCHHS PUHKOBOI KOH FOHK-
TypH. BuB4amuics TOCTynHI CTAaTUCTUYHI JIaH1 IOJO MOMUTY Ta MPOIMO3UIIi] Ha
puOHY MPOAYKIi0 B perioHi. Bylo BHU3HAY€HO OCHOBHI CHOXXHBYI TPEHIH Ta
BHUBYCHO I[iHU Ha Pi3HI BUJM PUOH, IO JIAJIO 3MOTY OLIIHUTH KOHKYPEHTOCIIPO-
MOXKHICTh MiCIIEBOT MMPOMYKIIii.

Onumyeanns eupooHUKie puou

Byno po3pobneHo Ta BIPOBaJKEHO aHKETYBaHHs Ais (PisHUHHX-0CiO
miAnpueMIiB, gepMepiB Ta TOMOTOCHOAAPCTB 3alHATHX B Tally3i MPICHOBOA-
HOI aKBaKyJbTYypH OOJIAcTi, K€ BKJIIOYAJIO 3allUTaHHS MIPO BUIM BUPOIYBAHOI
pubu, 00csATH BUPOOHHIITBA, BUKOPUCTOBYBaHI TEXHOJIOTIT Ta OCHOBHI BUKJIHKH
y BUpOOHUITBI. [101bOBI TOCITIKEHHS Ta IHTEPB 10 3 BAPOOHUKAMU JIO3BOJIHIN
3i0paTu neTanbHy iHpOpMaLilo npo noTpedu depmepiB Ta ix OGaueHHS IIOAO
MOKPAIICHHS TIPOIIECIB, a TAKOXK OI[IHUTH OKPEMI €JIEMEHTH JIAHI[IOTa JOAaHO1
BapTOCTi Y BUPOOHMIITBI MPOAYKIi1 aKBAKYJIBTYPH.

Mapxemunzoge 00cnioxzceHHA

[MapanensHo Oyno MPOBEACHO MAPKETWHIOBE NOCITIIKEHHS AJSl BU3HA-
YeHHS MOTEHIIHHUX PUHKIB 30yTy MPOMYKIii aKkBaKyJbTYpH SK Ha BHYTPILI-
HBOMY, TaK 1 Ha 30BHIIIHbOMY pHHKaX. Lle mocmimKeH s BKIIIOYaJIo aHaii3 cro-
JKUBUMX BIOMO0AHB Ta OI[IHKY €(DEKTUBHOCTI Pi3HUX KaHAJIB 30yTy.

Bueuenna cmamucmuyunux oanux

Bazyrounch Ha nepaBHi CTaTUCTULI Ta JaHWX TaTy3eBHX OpraHiza-
1iii, OyJi0 MPOBEIEHO OILIHKY AMHAMIKH PO3BUTKY akBakyJIbTypu B CyMCBKiH
oOmacri. Byno 3i0paHo gaHi 111010 00CSTiB BUPOOHUIITBA.

Cknaodannsa nanyroza 000anoi eapmocmi

Ha ocHOBIi oTprMaHuX JaHWX Oy/0O CKJIAJCHO JIAHIIOT JOAAHOI BAPTOCTI
IUTSL TPOAYKILiT aKBAKYJIBTYPH B PETiOHI, 110 OXOILIIOBAB €Talld BHUPOIIYBAHHS,
nepepoOKu, TpaHCTIOPTYBaHHs Ta 30yTy pubu. KoxkeH eran OyB mpoaHaiizoBa-
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HUH 3 METOIO BUSIBIICHHS MOXIMBOCTEH JIJIs MIJBUIICHHS JIOJAHOT BapTOCTI Ta
OINTUMi3alii BUTpAT.

PesyabsTaTn gociaigxens Ta ix o0rosopenHs. O0csaru 100yBaHHS BOA-
Hux Oiopecypcis Ha Cymmuai B iepion 3 2000 mo 2022 pik Mayu TEHACHIIO
1o cnaganHs. 3okpema, 3 2000 mo 2017 pik cocrepiraBest nepion 3pOCTaHHS
Ta BiHOCHOT cTabimizarii. Y 2000 pori Bugo0yTok ctaHoBUB 1925 ToH. [Ipo-
TATOM HACTYMHUX POKIB MU 0a4MMO TEHACHIIIIO JI0 301IbIICHHS, X0ua i 3 Jies-
KuMH KonuBaHHsIMH. Tak, y 2005 poui nmokasHuk 3pic xo 2329 ton. [Tonpu
HeBenuke 3HMkeHHsT y 2010 pori g0 2112 ToH, 00CsATH 3HOBY HOYaiud 3pO-
CTaTu, AOCATHYBLIM cBOro Miky y 2015 poui — 2534 tonu. o 2017 poky Bin-
Oynocs He3HaYHe 3HWKEHHS 10 2422 ToH. Lleii TpuBanuii nepiog CBiAYUTH PO
Te, MO Taly3b N00yBaHHS BOogHUX OiopecypciB Ha CyMminuHi Oyia BiIHOCHO
CTabiTBPHOIO Ta 3POCTAIOUOI0, 110, CKOpill 3a Bce, OyJI0 3yMOBJIEHO CIpPHUSAT-
JUBUMH €KOHOMIYHHMH YMOBAaMHU Ta CTaluM pUOHMM mpomucioM. OnHak,
nounHarouu 3 2018 poky, AMHaAMika KapAWHAIBHO 3MIHIOETHCS, BCTYNAIOUH Y
nepios cTarHauii Ta HTOMipHOTO 3HIDKEHHS, 1o TpuBas 10 2020 poky. O6csru
noOyBanHs y 2018 poui ctaHoBunu 2304 TOHH, IO BXKE CBITYMIIO MPO MPO-
JIOBXKEHHSI HeBeJIMKOTOo craay. Y 2019 poui noka3uuk 3uu3uBcs 10 1888 ToH,
a'y 2020 poui — go 1740 ton. Lleii Binpi3ok yacy XapaKTepH3y€EThCS MOCTY-
[OBUM, aji¢ IOCTIHHUM 3MEHIIEHHSAM OOCSTIB, III0 MOXKE BKa3yBaTH HA BIUIMB
MOYaTKOBUX KPU3OBHX SIBUIL, 3MiHU Y AP KaBHIH PEryISITOPHINA NOJITHII a00
MOTIPIICHHS €KOJOTiYHUX yMOB [37].

Haii0inpm KpuTHIHKHN TIepiol, U0 XapaKTepU3YEThCs CTPIMKHM CIIaJIoM,
npunazgae Ha 2021-2022 poxu. Y 2021 poui Moka3HHK pPi3KO CKOPOTHBCS 10
1126 toH, a Bxe y 2022 poni — 10 karactpodiuaux 655 Ton. Take pizke mamiHHI
MPOTATOM JBOX POKiB MOCILIb, HMOBIPHO, € MPSIMUM HACIIJIKOM 3HAYHUX 30B-
HIIIHIX IIOKiB, 30KpeMa MOBHOMACIITAaOHOTO BTOPTHEHHS, SIKE MaJo PYHHIB-
HUI BIUTMB Ha €KOHOMIKY, JIOTiCTHKY Ta 3arajbHy Oe3reKy puOorocnoaapchkoi
JisUTBHOCTI B perioHi. Lle Takoxk Moyke BKa3yBaTy Ha MOMTHONCHHS CTPYKTYPHUX
po0JieM y camiii ramys3i, [0 BUMararTh HETAifHOTO Ta KOMIUIEKCHOTO peary-
BanHA (Puc. 1).
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Puc. 1. 1odyBanns Boguux 6iopecypciB B Cymcebkiii 061acti 3a 20002022 pokwu, T [36]
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Junamika noOyBaHHs BogHMX OiopecypciB y CyMmchbkiii oOmacti mpo-
HITa ouisx Bif Mepiogy 3pOCTaHHS Ta CTaOUIBHOCTI O MOMIpPHOTrO, a 3ro-
oM 1 710 pizkoro cragy. OcoONMBO KPUTHUYHOIO € CHUTYaIlis, IO CKJIajacs y
2021-2022 pokax, sika 4iTKO BKa3y€ Ha TIHOOKY Kpu3y B ramysi. L{a kpusa €
Pe3yNBTaTOM KOMIUIEKCY B3a€MOIOB’I3aHUX (PaKTOPiB, 10 BUMAraloTh peTeib-
HOT'O BUBYECHHS Ta pO3POOKH €()EeKTUBHUX MPOTpaM JJisl BiTHOBJICHHS Ta cTabi-
Ji3anii puborocnonapchKoi AisIIBHOCTI B perioHi [37].

AHani3yrouu, sIK 3MIiHIOBAJIUCS 00CITH BUPOOHUIITBA OI0PECYPCIiB BKITIO-
Yalo4M MPOLYKIiI0 akBakyasTypH 3 2019 mo 2024 pik, MU TaKOXK MOXEMO Bij-
MITUTH HeratuBHy TeHaeHIii. ¥ 2019-2020 pokax cutyallis BUDIAgaNa J0CUTh
crabinpHor0. Y 2019-My sik 3arajbHe BUPOOHHIITBO, TaK i aKBaKyJIbTypa TpH-
Manucs Ha ofHii mo3Hauni — 1887,7 ton. lle, 10 pedi, rOBOPUTH MPO TE, IO
aKBaKyJIbTypa TOMAI Oyjga OCHOBHUM JBUTYHOM BupoOHUITBa. Y 2020 porri
o0u/Ba MOKA3HUKH TPOXH 3HM3MIUCS 10 1740,3 TOH, ajie IXHS CHHXPOHHICTh
30epernacst. Lle cBimuuTh Mpo Te, 10 aKBaKyJIbTypa Oyia TiCHO iHTErpoBaHa B
3arajibHi BUpPOOHHUYI MPOIIECH 1 3aJIMINANACS TOJOBHUM JPKEPEJIOM 3arajbHUX
o0csriB (Puc. 2).

1740, HYcboro M AKBaKy/NbTypa

2019 2020 2021 2022 2023 2024

Puc. 2. O6csar nodyTux BogHuX diopecypcisB Ta akBakyJbTypH B CymcebKiii 001acTi
3a 2019-2024 poxu, T

K — OQHi He ONPUTIOOHIOIOMbCIL 3 MEMOI0 GUKOHAKHS eumoe 3axony Ykpainu «Ilpo ogiyitiny
CIMAamucmuKy» uooo 3a6e3neyents 2apanmitl Opeanie 0epiHca8HOl CIMamucmuKku wooo
cmamucmu4Hol KoH@iOeHYitiHOCmI.

[Mounnatoun 3 2021 poxy, MU O6a4rMO pi3Ke CKopoueHHs — 1o 1125,8 ToH.
Takuii criaz, iMOBipHO, OyB CIPUYMHEHHN SIKUMHUCH 30BHIIIHIMHU Y1 BHYTPILI-
HIMH KpHU30BHMHU (aKTOpaMH, MOXIJIMBO, EKOHOMIYHUMH (HAIlpUKIal, 3MEH-
IIICHHS IHBECTUIIi}1) 200 EKOJOTTYHUMHU (3MiHU KJTiMary, 3a0pyAHECHHS, XBOpOOH).
Ile nokasye, HaCKIJIbKHU Tany3b BpasiuBa 0 3MiH. Y 2022 poili HeraTuBHa TCH-
JICHITiS TPOJOBKUIIACS: TTOKa3HUKM BHaym 10 655,1 ToH. L{e Mmoxxe OyTu Hacia-
KOM 3aTsDKHOI KpU3Hu ab0 HaBITh SIKMXOCHh CTPYKTYPHHUX 3MiH, IO 3MYCHIIH CKO-
POTUTH MacIiTaOu BUPOOHMIITBA. Take MOCIi0OBHE 3HMDKEHHS MPOTITOM JIBOX
POKIB, 3BICHO, BUKJIMKAE MMUTAHHS 010 CTIHKOCTI Tajy3i Ta BKa3ye Ha HEOOXi/I-
HIiCTh nepersiay ii momituku [38].
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B nogansimomy 2024 pik nprHic IO3UTUBHY AMHAMIKY — 3arajibHUA 00CsT
3pic mo 780,9 TOH, a MPOAYKLisl aKBaKyJIbTypH Maiike Ha3JOrHana Horo, cAr-
HyBim 761,7 ToH. lle nae Hazito, M0 Tany3b MOYMHAE BIHOBJIFOBATUCS MiCISA
TPHUBAJIOTO CIaay, i aKBaKyJIbTypa 3HOBY Biirpac B IbOMY MPOLECi KIHOYOBY
ponb. Toii dakT, mo 00KuaBa MOKA3HUKU TaK OJU3LKO OJUH JIO OJHOTO, JIUIIC
MiATBEPIKYE, IO CTPYKTypa BUPOOHMIITBA i HaJalli CHIIBHO 3aJIS)KUTh came
BIJI I[LOTO HAMpPsMY.

Otxe, 3 2019 o 2022 pik Mu crocTepiraiy CHCTEMHUH criaj] y BAPOOHH-
UTBi OiopecypciB Ta aKBaKyJIbTypH 30KpeMa, 1110, HMOBIpHO, OyJI0 pe3yasTaToM
MOETHAHHSI EKOHOMIUHUX, SKOJIOTIYHUX Ta opraHizamiiinux gakrtopis. [Ipote
2024 pixk oOKa3ye 4iTKi 03HAKYU BIJHOBJICHHS Ta MOTCHIIWHUE niepexin 10 ga3u
cTaburizalii, 1o € 100pUM 3HAKOM HE3BaXKarouu Ha 00¥OBI aii. 3aranom, 1 qaHi
YiTKO CBiT4aTh PO BUCOKY 3aJI€KHICTh 3arajIbHOr0 BUPOOHHILITBA BiJl aKBaKYJIb-
TYpH, 1 116 He0OXiHO BPaxOByBaTH NpH OyAb-IKOMY CTpaTEeTi4YHOMY IUIaHyBaHH1
PO3BHTKY rainys3i.

AHai3 TMHaMiKH cepeHbO1 LiHU J00yTHX BOTHHUX OiopecypciB, BUMIps-
Hoi B rpuBHSX 32 1 ToHHY (TpH/T), 3a mepiox 3 2018 mo 2024 pik q03BoJIsE BUMI-
JIUTH YiTKY TCHJIEHI[IO JIO MOCTYIIOBOIO, a 3TOIOM 1 3HAYHOTO 3POCTaHHS I[IHU
MPOTATOM JOCIiAKYBaHOTO Nepiofy. Y mouatkoBuii nepion, 3 2018 mo 2021 pik,
CIIOCTEPITaeThCs BiTHOCHO NOMipHE, alie cTabijbHE 3pOCTaHHS CEPEAHbOT IiHH.
Y 2018 poi 1ina cranoBmia 32 689,9 rpu/T, 30iabmMBIIKCH 10 35 034,8 rpH/T
y 2019 poui, mo aeMOHCTpye piuHMH HpupicT 6museko 7.1%. ¥V 2020 poui
niHa 3pocia 10 38 643,9 rpu/T (3poctanus Ha 10.3% MOPIBHAHO 3 ONIEPEIHIM
pokom), ay 2021 poui nocsaria 39 007,2 rpu/t (mpupict Ha 0.9%). Takuii mocTy-
MOBHH TiAHOM MOke OyTH 00yMOBIIEHHMH iHQIAIIHUME MpoLIeCaMH, 3pOCTaH-
HSM c001BapTOCTI BUPOOHUIITBA, 200 HE3HAYHUM 301IBLICHHSM MOIUTY HA BHY-
TpimHbOMYy pUHKY (Puc. 3).

51464,5
32689,9 35034,8 38643,9 39007,2

2018 2019 2020 2021 2022 2023 2024

W Llina, rpH/T

Puc. 3. Cepenns uina 1o6yrux BogHux diopecypcis B CymebKkiii o61acti
3a 2018-2024 poku, rpu 3a 1 T [39]

Haii6inbIm cyTTeBHii MPUPICT CePEeHBOI IIHU CITOCTEPITAETHCS Y TIEPio]
3 2022 o 2023 pik. Y 2022 pomi 1iHa 3Ha4HO 3pocia A0 51 464,5 rpu/t, mo
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craHoBuTh npupict Ha 32.0% nopisusHO 3 2021 pokom. Lg TenaeHIis nocu-
munacs y 2023 porri, Koau IiHa JoCsIIia MiKOBOro 3HaYeHHsS — 66 647,6 TpH/T,
JeMOHCTPYIOUH mpupict Ha 29.5% BigHocHO 2022 poky. Takuit pizkuii cTpu-
00K, HMOBIpHO, TIOB’SI3aHHUH 13 BIUIMBOM MaKpOEKOHOMIYHUX (PaKTOpiB, BKIIO-
Yarouu THQIIALI0, JeBABBAIlII0 HAI[IOHAIBLHOI BAJIOTH, 3MIHH B JIOTICTUYHUX
JAHIIOTax Ta 3arajbHe 3pOCTaHHS I[iH Ha MPOAOBOJIBYI TOBApH, CHPUYMHEHE
reonoJIITHYHO cuTyarliero [39, 40].

YV 2024 porii 3adikcoBaHO HE3HAYHE 3HKCHHS LIHU 10 66 172,9 rpH/T, 1110
CTaHOBHTH NMaAiHHs npuoau3Ho Ha 0.7% mopiBHsHO 3 2023 poxoM. L1 He3HauHa
KOPEKIIis MOYKE CBITYUTH PO MEBHY CTa01Ii3alil0 pUHKY MiCiIs IepioAy CTpiM-
KOTO 3pOCTaHHs, a00 MPO TOCSITHEHHS IHOBOT PIBHOBArd Mixk OMTUTOM Ta TPO-
no3uuiero. He3paxkaroun Ha 11e, 3aranbHuil piBeHb HiH y 2024 poli 3a/IMIIaeThes
3HAYHO BHIIUM 3a IMOKa3HUKHU TOMEPEIHIX POKiB. AHaIIi3 cepeHbol 1iHU 100Y-
TUX BOAHUX Ol0opecypciB IEMOHCTPYE BUPAKEHY BUCXIHY TUHAMIKY MTPOTATOM
2018-2024 pokiB, ocobnuBo iHTeHCUBHY Y 20222023 pokax. Lle cBimuuts mpo
3pOCTaHHS PUHKOBOI BapTOCTI BOOHHUX OiopecypciB B YKpaiHi, 0 MOXe OyTu
SIK BiJOOPKEHHSIM 3arajibHOCKOHOMIYHUX TCHJIEHITiH, TaK i 30UIbIICHHAM CO0i-
BapTOCTi BUNOOYTKY Ta BupouryBaHHs [40].

B o6nacti ¢yHkuionye 121 cy6’ekT akBaky/IbTypH, 3 HUX: 88 — QiznuHi—
oco0u mianpuemii Ta 33 — OpUANYHI 0cO0H, 110 cTaHOBUTH 100 % Bi HassBHUX
(Puc. 4).

m ®i3nyHi ocobu nignpuemui, % m HOpuanyHi ocobu, %
Puc. 4. Cy®’exTu akBakyasTypn CyMcbKoi obacTi

®diznyHi ocobm miampuemIli QyHKIIOHYIOTh Ha PiBHI Mamux ¢depMm Ta
JIoMorocmoaapcTs. [IpoBeaeHi 10 CTiHKEHHS TOKa3aIy PO3MOILT BUIIB pHO, sIKi
BHPOIYIOTH y TociogapcTsax (Puc. 5).

Kapm € maiimomymsapHIIIM BHIIOM, SKHH BHPOIIYIOTH 75 MiIIPHEMIIIB
(97,4%). ToBCcTOJIOOMK TaKOX MIMPOKO MOIIMPEHU — HOro BHPOIIYIOTH 67
pecnioHnenTiB (87%). Iumni Buam pubd Bupomrytots 45 pecrorneHTiB (58,4%).
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[yky po3oasats 27 pecrionnieHTiB (35,1%). Cynaka BUpoInytoTh 21 BUpOOHUK
(27,3%). Otxe, HAWOLIBII MOIMPEHUMH BHIAMH PHO € KapIl i TOBCTOJIIOOUK,
TOJIi SIK IIlyKa, Cy/IaK Ta iHII BUH 3yCTPIYarOThCs Pille.

20 40 &0 ac

Puc. 5. Po3nonia BuaiB puo, siki BUPOIYIOTHCSI MAJIMMH BUPOOHUKAMH
B NMpicHOBOAHII akBakyabTypi CyMcbKoi 001acTi

CraBKoBe PUOHHMLTBO TAaKOK HaHOUIBII MOIIMPEHUN Pi3HOBUA puOOTOC-
nogapcbkoi misutbHOCTI Y CyMCBKiil 0051acTi, sSika BUKOPHCTOBY€E BHCOKOIPO-
IOYKTUBHI BUAW PUO U1l BUPOLIYBAaHHS B CIIELialibHO 00IagHaHMX MPUPOIHUX
1 INTYYHUX BOMOKWMAax 3 METOI0 OTPUMAaHHS BCUISKOI pUOHOT MpoAyKIii cepen
¢iznuHnX-0ci0 mianpueMLiB Ta MicueBux depmepis. Llelt MmeTox BUKOPHUCTOBY-
10Thb 98,7%. 1OMOrocronapcTB, sIKi 3AIHCHIOIOTh AiSUTBHICTD Y cepi akBaKyIIb-
Typu periony (Puc. 6).

e _ R
- Baceanansd uwr,ql 3 [15%)

lpErEmn Cnies
(pEapeyNELAH DanaEynLTYps 1 (1.3%)
CHCTEMH)

Ju] 20 a0 a0 al

Puc. 6. Metoau BupouyBaHHs NpicHoBoAHOI pudu B CymchKkiii o0s1acTi,
110 BUKOPHCTOBYIOTHCSI MAJIMIMU BUPOOHMKAMH B IIPiCHOBOJHIN aKBaKy/IbTypi
CyMmcbKoi o0nacti

BaceiiHoBHUi1 MeTO/] BUKOPUCTOBYIOTh 3,9% Majux MiANPHEMIIIB TaiTy3i.
[HTEeHCHBHI PEKUPKYJALIHHI CHCTEMH 3aCTOCOBYIOTHCS JiHile | BHPOOHHUKOM
pubwu.
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3a macmrabamMu AiSTIBHOCTI BUPOOHUKH TMPOMYKIIl aKBaKylIbTypu Ha
piBHI JOMoOrocmonapcTB Ta (Pi3MUHUX OCI0 MIANPUEMIIB HE BiJpi3HAIOTHCA
BEJIMKOMAcIITA0HMM BUPOOHHUITBOM B perioHi. Binbmiicte puborocnonapcts
(66,2%) BuKopucToByoTh Turonti 10 10 rexrapis. e 32,8% 3aiimatoThcst puod-
HUNTBOM Ha 1uromax Bif 10 10 50 rekrapis. OqHe rocnogapcTBO BUKOPUCTOBYE
BOJIOMMH TLIOIIEIO, 110 epeBuinye 50 rekrapis. Lle Bka3ye Ha Te, 10 OLIBINICTh
puborocnoaapcTB QYHKIIOHYIOTh HA BiIHOCHO HEBETHKKX TepuTOpisx (Puc. 7).

HAe 10 ra 491 [66.2%)

« Bz 10 Ao 50 ra

Manag 50 ra

Puc. 7. Kateropii Maiux BUpOOHUKIB pu0H 32 1JI0111€e10 BOAHUX 00’ €KTIB
y CyMmcbkiii o6aacti

Cepen HaWOLIBII MOMYISPHUX TEXHOJIOTIH, AKI Maji BUPOOHHKH IIpic-
HOBOJHUX BHIB pHOW TNIaHYBaJM BIPOBAIWUTH Y BHUPOOHUIITBO B CyMCBHKiil
0071aCcTi MO’KHA BUAUIATH: aBTOMATH30BaHI CHCTEMH TOMIBIII pUO, BCTAHOBJICHHS
cHCTeM aepallii Ta IpuadaHHsA OOIaTHAHHS I TIEPepOOKH pUOH BKIIOYAFOUH
KomueHHs Ta B’ suieHHs (Puc. 8).

& Ta
& H

Puc. 8. BupoBax:keHHsI HOBHX TeXHOJIOTiH /1 MiABUINEHHS e()eKTHBHOCTi BUPOGHUITBA
MaJIMMH BUPOOHHMKAMM B NPicHOBOAHIH akBakyabTypi CymMcbKoi o6aacTi

Jlanwror nogaHoi BapTOCTi y IPiCHOBOAHIH akBaKy 6Ty pi CyMILIMHU SIBIISIE
c000I0 MOCTIIOBHICTh KIIIOYOBUX €TAIliB, KOKEH 3 AKHX (OPMY€ AONAHy ILIiH-
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HICTb J0 KiHLIeBOi puOHOI MPOAYKIIii, IO HAAXOAUTH HA PUHOK. YMOBH 00JIacTi,
BKJIIOYAIOYH HAsBHICTh BOAHUX PECYpPCiB (PiUKH, BOAOCXOBHUINA, CTABKH), IPHU-
POIHO CHPHUSIOTH PO3BHUTKY Ii€l ramysi, npore edekTuBHicTh peanizanii JIJIB
3aJICXKHTH BiJl 30aJIAaHCOBAHOCTI BCixX #oro ckiianoBux (Puc. 9).

*Kopmu

.
*Manbku Mepepob BE_T KOHTpon.b m * JIoKanbHi pUHKM
.
«Eveprooci Ka EKICTb BOAM | KOpMY :Erg;;cp;
.
°3apnnaTa KO KOHTpPO/ib

.
. ©OXONOKEHHA «BiopisHomaHiTTA E“CTaBK“ . « Mpsimi npogasi

. Cou, mepexi

ObnagHaHHA *Bunos «Opraniusicts U mep « NloricTuka

*O6napHaHHA 'EKO 6esneka oon
I eBpeHanHr !
LT8O edinbTpayis AKOCTI PenAl HKi
N . *Peknama
CaHiTapHi HopmM
*Ynakoska

Puc. 9. Jlanuior 1oaaHoi BapTOCTi NPiCHOBOAHOT AKBAKYJIBTYPH
Ha piBHi MajMx BUpPOOHMKIB ramysi B Cymcbkiii o6acti

BupoOHUIITBO prbM € 6a30BHUM €JIEMEHTOM JIAHITIOTA JTOIAHOT BAPTOCTI
Ta OXOIUTIOE BECh IIMKJI BUPOIIYBAHHS pUOH — BiJ] 3apHOICHHSI CTaBKiB MaJTbKOM
(TmepeBakHO KOPOTIOBUX BHUIB) A0 MOCATHEHHS TOBapHOI MacH. 3HaYHA JacTKa
TOCTIOAAPCTB 00JIACTI BUKOPHCTOBYE CTABKOBY TEXHOJIOTIIO, & TAKOXK 1HTETPO-
BaHI MiAXOMW i3 3aCTOCYBaHHIM KOMOIKOPMIB, IO HAIXOMATH BiJ] MICIIEBHX
a00 CyMDKHHMX arpapHUX HiANMpreMcTB. BupoOHHITBO opMye ITOUaTKOBY ITiH-
HICTB MPOIYKTY, 1 caMe TYT 3aKJIaJal0ThCs TTapaMeTPH SIKOCTI, SKi 3yMOBITIOIOTh
TTONAJTBITY PEHTA0CTBHICTb.

Y CyMchKiit 001acTi KOHTPOJIB SKOCTI BOJIU OCOONHMBO aKTyabHA CTATTS
BUTpAT y 3B’S3Ky 3 BUKOPHCTaHHSM BIJIKPUTHUX BOJONM, IIO 3a3HAIOTh aHTPO-
TTOTEHHOTO BIUTMBY. Brcoka sSkicTh Boaw 3abe3meuye 310pOBHA PO3BUTOK PHOH,
3MCHIIIY€ BTPATH BiJl XBOPOO 1 MPSMO BIUTMBAE HA CIIOKUBYI XapaKTCPUCTHKU
nponykiii. KoHTponb 3MiHCHIOEThCS TOCTIONAPCTBAMH TEPEBAKHO BIIACHHUMU
cuaMu abo 3a MATPUMKH MiCIEBHX J1abopaTopiid, mpoTe MmoTpedye Mmomah-
IOTO BIOCKOHAJICHHS, BKJIIOYHO 3 MOHITOPHHTOM 3a MiKPOOiOJOTiYHUMHU Ta
XIMIYHUMH TTOKa3HUKAMH.

Ha cporomni ymmie oxkpemi TiAIpHEMCTBA 00JIACcTi 3IIHCHIOIOTh TTOBHO-
IIHHY TIepepoOKy pHUOHOI MPOAYKIIii — 30KpeMa, MepBUHHY 0OpOOKY (TIOTpO-
ITiHHS, TTaTpaHHs, ¢QijIeTyBaHHS), a IHOMI W KommdeHHsA. YacTo peamizarlis Bia-
OyBa€eThCS y BUIIIAI JKHBOI a00 OXOJIOHKEHOI prbu 0e3 THOO0KOI IepepoOKy.
Po3BuTOK 1EXiB 3 BUpOOHUIITBA HaIiBGaOpPHKATIB Ta BAKYYMHOTO TTAaKyBaHHS €
MEPCIEKTUBHUM HAMPSIMOM JUTS TTiIBUIIICHHSI JOAaHOi BAPTOCTI.

Uepe3 0OMEXKEHICTh CHEIliaTi3oBaHUX CKIIAIB 1 XOJOMMIBHUX IOTYX-
HOCTel 30epirants pruon 3aUIIaeThCs cilabKoto Jankoro B JIJIB obmacti. bimb-
ITiCTh TOCTIOAAPCTB 3MYIIICHI peali30ByBaTH MPOAYKIIIO OApa3y IiCis BHIIOBY,

91



BodHi 6iopecypcu ma akeakynomypa, 2(18) /2025

10 0OMeXXy€e MOXKIIMBOCTI MacIITaOHOI epepoOKH Ta JOBTOTPUBAIIOTO 30epi-
raHHs. [HBecTHIil B XONMOOUIBHY iHPPaCTPYKTYpy (0COOIMBO B YMOBaX KOOIIe-
pauii) 1o3BosmiK O iCTOTHO 3HM3UTH BTPATH Ta CTaOUIi3yBaTH MOCTaBKH MPO-
TSITOM POKY.

JloricTiuHe 3a0e3MeUYeHHs B peTioHi 3Ae01IbIIOro peani3yeThes 3a paxy-
HOK BJIACHOTO TPAHCIIOPTY TOCIOAAPCTB a00 Yepe3 MICIIEBHX IEPEBI3HHMKIB.
[Ipote 3 omsiny Ha mMoTpeOy B 30€peKEHHI TEMIIEPaTypHOTO PEXUMY il dac
TPaHCHOPTYBaHHsI )KUBOI Ta OXOJIOJPKEHOT MPOAYKIIii, icHy€e OTpeda B criemia-
Ji30BaHMX 3ac00ax JoctaBku. [IokpalleHHs JIOTICTUKYU J03BOJIUTH PO3IIUPUTH
reorpadito 30yTy, BKIIOYHO 3 00NacHUMH IIeHTpamu Ta Meranoiicamu (Kuis,
XapkiB).

MapkeTHHT TpOAYKLii aKBaKyJIbTYpH Hal4acTille 3BOAUTHCA A0 iHpOP-
MyBaHHS 4€pe3 COIMEpexki, MICIEBI sipMapku Ta capadaHHe paiio. bBpenmy-
BaHHSA [TPOIYKIIii, y4acTh y SpMapKax, raCTpOHOMIUHHX (PeCTUBANIAX, CTBOPCHHS
JIOKaJIbHUX TOPTOBEIBHUX MApOK, CHIBIIPALls 3 pECTOpaHAMHU Ta MarasMHaMH —
yce e TIOKHA HeOCTaTHbO pealli3oBaHO, aje Mac BEeIMYE3HHWH MOTEHIIaN s
(opMyBaHHS €MOIIIMHOI MPHB’SI3aHOCTI CIIOKKWBada Ta 3POCTAHHs IIHHOCTI
MPOIYKIIi.

Peamnizaniss pubnoi npoaykuii Ha CyMIuHI BiAOyBaeThCS MEPEBAKHO
Yyepe3 npsAMi mpopaxi (B T. 4. 3 TOCIIOAAPCTB), PepMepChKi pUHKH Ta Hedop-
MaJibHi TOUKH 30yTy. JInine mooAMHOKI BUPOOHUKHU MAarOTh HAJIaroKeH1 KaHaJINn
noctaBok y cynepmapkeru un Mepexi HoReCa. CTtBopeHHs perioHanbHOTO
JIOTiICTUYHO-AUCTPUOYIHHOTO HEHTPY 200 KOOTIEPaTHBHUX MepEK 30y Ty MOIIIO
0 CYTTEBO 3MIHUTH CUTYallil0 Ha KOPUCTh BUPOOHHUKA.

[Mponaxi — 3aBepmanbha tanka JI/IB, sika B CyMchbKiit 001acTi Ma€ 4iTKO
BUpaXEHY CE30HHICTh (HallaKTHBHIIIA BIITKY Ta mepen cBsitamu). [Ipomykuis
no0pe peaii3yeThCcs B Mexax 00/1acTi, aje BUXiJ Ha 30BHIIIHI PUHKH 00OMexe-
HUH SK JIOTICTHUKOIO, TaK i MAPKETUHTOBOIO MiATPUMKOI0. HasBHICTH TOBHOTO
UKy 3 BUPOLIYBaHHS, IEpEPOOKH Ta MPOCYBaHHS JO3BOJIMIA O KOHKYPYBaTu
HE JIUIIIE [[IHOKO, & ¥ SIKICTIO Ta 3pYYHICTIO.

BuTtpaTu Ha BHUPOOHMUTBO KOPMIB Ta MaJIBbKIiB

Bupobuunreo kopMmiB 11 prubu B CyMchKiii o0nacTi 3a3Buuail BigOyBa-
€TBCs Uepe3 crierianizoBani KoMOiKOpMOBI 3aBonu abo Oe3mocepeHbo Ha pud-
HUX (pepMax, sKi BUKOPUCTOBYIOTH Pi3HI pecypcH AJsl CTBOPEHHS HOXUBHHUX
pamioHiB. 3a JaHUMH ONHUTYBaHHS BHPOOHUKIB aKBaKyIbTYPU DPErioHy Oiib-
IICTh 13 HUX BUKOPUCTOBYE BIACHOPYYHO BHPOOJICHI KOPMH ISl TOIIBITI PUOH.
HaiimMeH11 nomynsipHAM € BUKOPHCTaHHS TOTOBOTO KoMOikopmy. OnHak, 6arato
JIOMOTOCIIOIAPCTB 3alHATHX Y BHPOLIYBaHHI pHOM 3aCTOCOBYIOTH MOABIHHUX
MiX1]] KOMOIHYFOYH KOPMH BJIACHOTO BUPOOHUIITBA 3 IPUI0AHUMHU Y KOMOIKOp-
MoBux 3aBoniB (Puc. 10).

92



BodHi Giopecypcu ma akeakynomypa, 2(18) /2025

Puc. 10. BuxopHucTaHHsSI KOPMIB 32 BUIAMHU

3aJie’KHO Bij THITY aKBaKyJIbTYPH, BAPOOHUKH alalTyIOTh (OPMYITH KOp-
MiB /715 IEBHUX BB pUO, TAKHX SIK KOPOII, TOBCTOJIOOMK ab0 IIyKa.

BinbicTs BUpOOHUKIB pHOU PErioHy 31MCHIOIOTH OHOPA30BY TOMIBIIIO
pubu npotsirom go6u (80,5%). Jlutie 16,9% po3naroTh KopM JBidi, a pemira —
MmeHtie 3,9% — Oinblne 1Box pa3siB Ha 100y (Puc. 11).

Puc. 11. YacTora rogiBii pudu B 10MOrocrnogapcTBax 3aifHITHX
B akBaKyJabTypi CymcbKkoi o1acTi

IIporiec BupomIyBaHHS pUON CKJIAIAETHCS 3 KUTBKOX OCHOBHHX €TAlliB, 1
OJIMH 3 BaXJINBUX aCIEKTIB I[bOTO MPOIIEeCy — 3aKyMmiBIsA MalbKiB. [l 6ararbox
BUPOOHUKIB pUOH II€ € CYTTEBOIO CTAaTTCIO0 BUTPAT, OCKUIHPKH HE BCI MOXYTh
CaMOCTIHHO BHPOIIYBaTH MOJOXAHSK. barato pumOHMX rocmomapcTB 3MymieHi
3aKyMOBYBaTH MaJIbKiB y CII€LIaii30BaHUX PHOHUX (epmax, AKi 3aiMarOThCs
iX posBenmeHHsAM. lle mMOB’s3aHO 3 THIM, IO BUPOITYBaHHS MaJbKiB MOTpeOye
CHeIiaJlbHUX YMOB, TEXHIKM Ta 3HaHb. B OUIBIIOCTI TOMOTOCIOAAPCTBA KYITy-
I0Th MI€BHY KIJIBKICTh MaJIbKiB KOXKHOTO CE30HY, 1100 3a0e3meuntu cTabipHe
BUPOOHHUITBO prOu. [y Oaratb0X BUPOOHMKIB PHOW BiICYTHICTH MOKJIHBO-
CTI CaMOCTIHO BHPOIIYBaTH MaJIbKIB CTa€ CEPIlO3HOIO MPOOIEMOIO, OCKITBKU
BOHM 3MYIIICHI BUTpa4yaTy BEJIHKI KOIITH Ha 3aKymHiBmio. Lle Takox migBuUIILye
3aJIe)KHICTh BiJ MOCTaYalbHUKIB MaNbKIiB 1 BIUTUBAE HA 3arajbHy peHTaOENb-
HICTh BUPOOHHUIITBA.
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Butparu Ha roaiBiaio puou B CymcbKiii odnacti

Haii6Ginpmwmii BruiB Ha 0i3HEC MArOTh BUTpPATH Ha KOPMHU Jsl pHO, a
HallMeHIINI — eHeproHocii. 3okpema, KOpMH s prul (110 BKIIIOYAE 5K 3aKy-
MIBJIIO TOTOBUX KOMOIKOPMIB, TaK i BUTPATH HA BUPOOHHUIITBO BIACHOTO KOPMY)
85,7% noMorocmomapcTB BKa3aiH, K (aKkTop, MO € OCHOBHOIO BUTPATOIO IS
ix Oi3Hecy. EHepronocii (BUTpaTd Ha EJIEKTPOSHEPTiI0 I POOOTH HACOCIB,
aeparopiB, CHCTEM PEIUPKYISIii Boau) muine 18,2% BimdyBaroTh SIK 3HAYHUIH
¢akTop BIUMBY Ha iX BUTparh. JloricThka Ta TpaHCTIOPTYBaHHS (BUTpAaTH Ha
TPaHCIIOPTYBaHHS KOPMiB, MaJlbKa, IPOAYKIIi 0 pHUHKIB 30yTy) 54,5% BBaxka-
I0Th JOCTaTHHO BIJYYTHOIO MO BUTpATaM CTaTTero. Tak SK HAaWHATHX TparliB-
HUKIB y NaHiid cdepi He BEIUWKa KITBKICTh, TO 3apIUiaTH SK OCHOBHHM, Tak 1
CE30HHHM IIpaIliBHUKaM (OIUIaTa Ipari MmepCcoHay, sIKHA 3IIHCHIOE JOTTIS 3a
purbor0, 00CITyrOBYBaHHS CUCTEM Ta Beae oOiik) — (akTop, KUl BIUIMBAE Ha
24,7% mignpuemuis (Puc. 12).

Puc. 12. OcHOBHI cTaTTi BUTPAT B NPicHOBOAHII akBakyJabTypi CyMcbKoi 00J1acTi

Cepen ocHoBHuUX crarell Butpar 27,3% — pi3HOMaHITHI iHII BUTpaTH,
110 TaKOXX BIUIMBAIOTH Ha MPUOYTKOBICTH Oi3HECY, ajie CYTTEBOT Bard HE MalOTh.
Crony BiAHOCSTB: 3aKyIIiBIIO MaJIbKa — BUTPATH HA MPUIOAHHS MOJIOAUX PHO
JUTS TIOJAJIBIIOTO BUPOLIYBaHHS; BOJAA Ta MIATPUMKA Ii SKOCTI — BUTPATH Ha
3a0e3rne4ueHHs HeoOXiTHOTO 00CATY Ta SKOCTI BOIH, 110 MOKE BKIIFOYATH OPEHIY
BOJIOMM abo OaceliHiB, a TakoX (pibTpaLilo Ta aepalilo; BeTepuHapHe 00CTy-
TOBYBaHHSI Ta Npo(dijakThKa XBOPOO — BHUTpaTH Ha BETEPUHAPHI IOCIYIH,
MEIWYHI Ipenapary, BaKIHMHALII Ta MIATPUMKY CaHITAPHUX YMOB; TEXHOJO-
riuge oOaJHAHHS — BUTPATU Ha KYIIBIIO, 0OCIYTOBYBaHHS Ta MOJEPHI3aIil0
oOyagHaHH It OISy 3a pUOOIO Ta aBTOMATHU3aLII0 MPOIIECiB; aaMiHicTpa-
TUBHI BUTPATH — yNIPaBIiHCbKI BUTPATH, BKIIOYAIOYH TIOJATKH, JIIIEH3ii, omary
paxyHKiB Ta iHmI (iHaHCOBI BUTpaTH. Takok BUTpaTH 3HAYHOIO MIpOIO 3aje-
JKaTh BiJ BUOpaHOI TEXHOJIOTIi BUPOLIYyBaHHS (CTaBKOBe, OaceifHOBE UM iHTEH-
CHUBHE), MacITa0y BUPOOHHIITBA, & TAKO)K YMOB TOCIIOAAPIOBAHHSI.
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ButpaTu Ha TexHoJIOTiYyHe 0012 JHAHHA /15 BUPOLLYBAHHA PUOH

TexHonoriyHe 3abe3neueHHs] MPOIECY BUPOILYBaHHA PUOHM € CKIano-
BOIO TIpoIlecy iHTeHCcH]iKarii akBakyasTypu. OIHOYACHO TEXHIYHI 3aCO0HM Ta
MIPHUCTPOi K KaIliTaJIOBKIAACHHA NOTPeOyI0Th MOCTIMHUX BUTpAT Ha iX aMop-
TH3AIlil0 Ta OHOBJICHHS 1 BIUIMBAIOTH Ha COOiBapTicTh mpoxaykiii. TexHomo-
riuHe 3a0e3neueHHs MpiCHOBOAHOT akBaKyIsTypH B CyMCBKii 067acTi Bimirpae
KIJIFOYOBY POJIb y MiABUIIEHHI MPOTYyKTHBHOCTI, CTIHKOCTI Ta 1i €KOHOMIYHOT
e(eKTUBHOCTI.

Pesynprati onmuTyBaHHSA PO THNH OOJaJHAHHS, SKI BUKOPHCTOBYIOTHCS
IUTSE BUPOOHHIITBA B aKBAaKYJIBTYpl TIOKA3aJd, aeparliiiHi CHCTEMH BUKOPHUCTOBY-
10ThCst 29,9% BUPOOHUKIB puOH, cucTeMu (iNBTpalii BOAX BUKOPUCTOBYIOTh
10,4% miAmpuEMITIB, OXOTOKYBaIbHI CHCTEMH BUKOPHUCTOBYIOThCS jmte 1,3%
perioHaNbHUX TPEACTaBHUKIB aKBaKyJIbTypH, a HAWMOMYNAPHIIIAM THIIOM €
criertiaaizoBane OONamHAHHS JJII BUJIOBY pHOH, sIKE BUKOPHUCTOBYIOTH 63.6%
JIOMOTOCIIONAPCTB 3aIiTHUX B I1iHf ramy3i (Puc. 13).

20 ) SC

Puc. 13. Tunu ob61agHAHHS, 10 BUKOPHCTOBYETHCS JIs1 BUPOOHULTBA pUOH
B CyMchbkiii o0macti

Cran MopzepHizanii TeXHOJIOTIYHOro oOnagHaHHS B akBaKylbTypi Cym-
CBHKOi 00JIaCTi 32 OCTaHHI POKU Ma€ HETaTHBHY JWHAMIKY, X04a MPOIeC BIIPOBa-
JOKEHHSI HOBITHIX TEXHOJIOTIH 3aJMINA€ThCs MOCTYNOBUM. JloMorocmogapcTaa
MIPOAOBXKYIOTh OHOBJIFOBATH CBOE OOJIaJTHAHHSA, 30KpEMa, OHOBIIIOKOTH CHCTEMU
IUTS aeparlii Boau, (himpTpaliifHi CHCTEeMH Ta CIelliali3oBaHe OO HAHHS NI
BuoBy pubu. [IpoTe MoaepHizallis € HeOBHOO, i OLIBIICTE BUPOOHUKIB BCE
e BUKOPHUCTOBYIOTh TPAJUIIIHI METOIU BUPOIIYBAaHHSI pUOM Ta Yepe3 Hera-
TUBHI TEHIEHIT ITOB’A3aH]l 13 BlliICHKOBO-IIOJIITUYHOK OOCTAaHOBKOKO B 00JIACTI
BiIMOBJIAIOTECS BiJf OHOBJICHHSI OCHOBHUX BUPOOHMYUX (OHAIB. 30KpeMa MOoBi-
nomistocs, mo 50,6% momorocmonapcTB B3araii He HaIlJICHI Ha SKi-HEOyIb
CYTTEBI KalliTaJOBKIJIAJICHHS B OHOBIICHHS TEXHOJIOTIYHOI CKJIaJIOBOI JI0 3aKiH-
YeHHs1 0OHOBUX Iill B perioHi, MeHIE MOJOBUHM MiAnpHeMUiB ranysi 40,3%
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piako BUTpayaroTh Ha e Koty 1 jumie 9,1% BUpOOHUKIB puOU 31iHCHIOIOTH
OHOBJICHHS YCTaTKyBaHHs Ta 00JajHaHHs peryispHo (Puc. 14).

Puc. 14. ToToBHicTH BUPOOHHUKIB /10 OHOBJICHHSI TEXHOJIOTiYHOI0 00/IaIHAHHS
JJ1s BUPOLIYBaHHsA PU0H B nNpicHOBOHIl akBaKy/1bTypi CyMcbKol 061acTi

ButpaTrn Ha KOHTPOJIb SIKOCTi BOAHOTO CepPeI0OBHIIA Ta BeTePUHAPHI
3aX01H

KoHTpons sikocTi BOIM Bifirpae KJIIOYOBY POJIb B AKBAKYIBTYPi, OCKIIBKH
came BOJIHE CepeIOBHIIIE 3a0e3Medye YMOBH AJIS )KUTTS, POCTY Ta PO3BUTKY BOJ-
HUX opraHizmiB. KOHTponb SIKOCTI BOAM € (GyHAaMEHTOM YCHIIIHOTO BEJCHHS
AKBaKyJIbTypH, OCKUJIbKH BiH Oe3MocepeHbO BIUIMBAE HA BCi €Taly BUPOILY-
BaHHA pHOM — Bif i 3A0POB’S 1O MPOMYKTUBHOCTI Ta €KOJOTIUHOI CTIMKOCTI.
B T0if 5xe 4ac KOHTPOJIb AKOCTI BOJIU € CTATTCIO BUTPAT BUPOOHUKIB pubdu. Ls
JiarpamMa JIEMOHCTpYe, 110 OuTbImicTh puboBoniB Cymcbkoi obmacti (55,8%)
PETYIASIPHO MPOBOJATH XIMIYHI aHANI3W BOJH, 100 KOHTPOIIOBATH 11 CKIajg i
axicTe. [Ipu oMy 35,1% BUKOPUCTOBYIOTH IPUPOIHI MeTOnU (pinbTparii, Taki
SK POCITUHHICTH 200 IPUPOIHI BOXOWMHU, AJIsl OUMIIeHHs Boau. MexaHiuHi (inb-
TPH 3aCTOCOBYIOTHCS JIUILE Y 5,2% BUNA/IKIB, IO CBIJYUTH IPO MEHII [TOLTHPEHE
BUKOPHUCTaHHS TEXHOJIOTIYHUX pimeHb A Ginsrpanii. OgHak, 18,2% puboso-
JIiB B3araJii He IMPOBOSITH XKOMHUX 3aX0JIiB KOHTPOIIIO sikocTi Boau (Puc. 15).

- Fusyrspan xmtivmii aieinism 43 (55 8%)
M peryei wasraga foinn Ty 21 [35.1%)
- Ml (s e
Hg npaeognTEen 14 [18.2%)
& 10 20 K H A0 50

Puc. 15. 3axonu KOHTPOJIIO AKOCTI BOAU B IPiCHOBOAHIN akBaKyabTypi CymchKoi 001acTi
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B Toli ke yac 3a IaHMMHU aHaNi3y pe3yNbTaTiB OMHUTYBaHHS JOMOTOC-
MOAAPCTB, 3a/iIHUX Y aKBaKyJIbTypi periony OutbiricTs 3 HuX (88,3%) rotosi
3pOOUTH KaIiTaJOBKIIAJICHHS B aBTOMAaTU30BaHI CUCTEMHU OYMIICHHS BOJHU, IIO0
3HU3UTH PU3HUKH MOLIUPEHHS XBOPOO Ta BTpatu ToBapHoi pudu (Puc. 16).

@ Tas

Puc. 16. 3anikaBjieHicTb y NpUI0AHHI aBTOMATH30BAaHUX CHCTEM /I MOHITOPHHIY
cTaHy BOIU Ta pu0H B NpPicHOBOAHII akBakyabTypi CyMchbKol o0sacTi

Metoau KOHTPOIIO SIKOCTI BOAHM Ta 3aXMCTY 3II0POB’Sl pUOW BiAIirparoTh
KITIOUOBY POJIb B aKBaKyJbTypi, BIUIMBAIOTh Ha 3arajbHy MPOAYKTUBHICTH Ta
CTIMKICTh CHCTEM BHPOLIYBaHHS PHOM, JOMOMAraroTh 3amnodiratu xsopobam i
3HWKYBaTu (iHAHCOBI BTpaTH JoMorocrnopapcTsa. [aHi onmuTyBaHHS MiANPH-
€MCTB y Taly3i akBaKyJIbTYpH PErioHy CBiguarh, M0 (epMepH BiAIAIOTh Mepe-
Bary NPUPOJHUM 1 OIOJOTIYHMM METOHIaM JUIsl MiATPUMKH 37I0pOB’s pubH, a
aHTHOIOTUKH BUKOPUCTOBYIOTHCS MiHIMAIBHO. 30KpeMa pupojHi Metoau (010-
JIOT1YHHI KOHTPOJIb) 3aCTOCOBYIOTHCS HaO1IbII yacTo — 59,7%, BeTepuHapHHi
KOHTPOJIB 3aiiMae ApyTre Miclie 3a HOMYJISIPHICTIO — HOTO BUKOPUCTOBYIOTH 46,8%
JIOMOTOCTIONAPCTB. AHTHOIOTUKH 3aCTOCOBYIOTBCS 3HAYHO pifiie — jauine 6,5%
BHUPOOHUKIB IOBIOMIIIH ITpo 1X Bukopuctanus (Puc. 17).

- BETPpis-apeat cHmpom, s (8, 8%

Azebioman

- Mgz raeTOLM [Hanpeanas,

- - 413 {50 7%
{el=bil pg gl L m."llDID'b:I 1

Puc. 17. OcHOBHI MeTOIHM KOHTPOJIIO IKOCTI Ta 3aXMCTY 310pOB’s1 pudH,
110 BUKOPHCTOBYIOTHCSI B IPiCHOBO/HII akBakyJabTypi CyMchbKkoi o0sacTi

97



BodHi 6iopecypcu ma akeakynomypa, 2(18) /2025

ButpaTu Ha 0XOPOHY HABKOJIUIIHBOI0 CepPeIOBHIIA Ta MIATPUMAHHSA
OiopizHOMaHITTS

Butparu Ha 0XOpOHY HAaBKOJHUIITHEOTO CEPEIOBHUINA Ta MIATPUMAHHS 0i0-
PI3HOMAHITTS BiIIrpalOTh BAXKIMBY POJb Y PO3BUTKY akBakyasTypu CyMCBHKOI
oOnacti. BoHUM CIpUSIOTH CTIKOMY PO3BUTKY Taily3i, 3aXHUCTY MPUPOIHUX PECYP-
CiB 1 30epe)XKEHHIO €KOCHCTEM, 0 € KIFOYOBUMH JIJIsI IOBTOCTPOKOBOT MMPOTYKTHB-
HOCTI puOHUX rocnonapctB. OHAK, HE3BaKAIOUM HAa BCIO BAXIIMBICThH 3a3Hade-
Horo nuTanHs e 36,4% AoMOrocTonapcTB 3aAiTHIX y BHPOIIYBaHHI PHOH B
PETi0HI TOTOBI 3IIMCHIOBATH BUTPATH 3a JaHOIO ctarTero BuTpar (Puc. 18).

® Tax
@ Hi

Puc. 18. 3acTocyBaHHsI MeTOiB 3MEeHIIICHHS] BILIMBY HA HABKOJIMIIHE CepeJoBHUIIe
B IIpicHOBOAHIN akBaKy1bTypi CyMcbKoOI 06J1acTi

[Tpu poMy aHamni3 ONMUTYBaHHS BUPOOHMKIB pUOM 0ONAcCTi MOKa3aB, IO
BUTpATH Ha MPOrpamu 3i 30epekeHHs 010pI3HOMAHITTS, SIKi CHPUSIIOTH 3aXHCTY
PUOHMX TOIMYJIALIH, 0COONIHMBO BHIB, MAIOTh Ba)KJIMBE 3HAYCHHSI 7SI EKOCUCTEMH
pETioHy Ta KOPUCTYIOTBCS MOMYISIPHICTH Cepell JOMOTOCHONAPCTB MOB’I3aHUX
13 aKBaKyneTyporo. HalOinb mommpeHuM MeToIoM BIUIMBY Ha MigTPHUMAHHS
MPUPOAHOTO OIOPI3HOMAHITTS € BIPOBAKEHHS IPUPOAHUX METO/IB YIPaBIiHHS
Ta MiHIMi3allis BUKOPHCTaHHS XIMIYHHMX 3aCO0IB BIUTUBY Ha OiOIIEHO3 BOIHOTO
00’€KTy, IO TorToMarae miITpUMyBaTH OajlaHC MiX pi3HIMH BHJIaMHU Y BOJOMMAX,
110 3ano0irae nepeHacescHHo abo 3aHenaay okpemux nomysmii (Puc. 19).

Hnposapree I!JI]"H“K pasfon, 7 (2.6%)
a0 IHLLMK EHONOTMHME CTRYRTYE
HanTian Hag, iMBa3iiimmu 10{13%)
ERAR i
BRI LT BRI T

52 {GF %)
N, o OO

e BnpoBagHyHTsCA 18.{23,4%)
4] 20 40 &0

Puc. 19. 3axonu 3aiiicHioBaHi 1Jis1 30epekeHHs 6iOpPi3HOMAHITTS BUPpOOHHKAMM
B NpicHOBOHI akBaKky1bTypi CyMcbKoi 06aacTi
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BrpoBamkeHHsS €KOMOTIYHUX CTPYKTYp Juiie 2,6% BUPOOHUKIB pudH
3a3HauMIIM K €()EKTUBHUN BapiaHT 3aXOJliB HAI[ICHUX Ha 30epexeHHs 010-
pizHOMaHITTS Ha MicueBoMy piBHi. [Ipu mpomy 13% nomorocmomapcTB B
rajgy3i akBakKyJbTypU 30CEPEIKEHI Ha KOHTPOJII 1HBa31MHUX BUIIB. A MiHi-
Mi3allilo BUKOPUCTaHHS XIMIYHHX pedoBUH 67,5% MiANpHEMIIB BBaKalOTh
HalOINMbI BaxJIMBHM 3axoqoM. Haxanp 23,4% He BIpOBAaIXYIOTh JKOJHUX
€KOJIOTTYHHX 3aXO0.iB.

IIporte Bigomo, mo 68,8% perioHaabHUX BUPOOHUKIB PUOU 3IHCHIOIOTH
3aXOJIM HaIliJIeHI Ha MOKpAaIeHHs MiclieBoro OiopizHoManiTTs (Puc. 20).

Puc. 20. Ctyninb BIPoBasKeHHs] NPAKTHK, CIPSIMOBAHUX HA MOKPAIEHHS
OiopisHOMaHITTS B npicHOBOAHIiT akBakyIbTYpi CymMcbKoi o0macTi

TakyM YMHOM BUTPaTH HA OXOPOHY HAaBKOJIHUIIHBOTO CEPEAOBHILA Ta Mij-
TpuMaHHA OiopizHOMaHITTS B CyMCBKill 00/1acTi € iHBECTHLIEIO y CTAJIHN PO3-
BUTOK, 3a0€3MEUyIOUd HE JIMIIE MOTOYHY MPOAYKTHBHICTH, ajie i €KOJOTIuHY
CTiHKicTh Ha MaliOyTHE, OHAK HE BC1 IOMOTOCIOAAPCTBA 3aIisHI B Taly3i yCBi-
JOMITIOIOTH BiIOBiJANIBHICTB 32 pallioHaJbHEe BUKOPUCTaHHS PECYPCiB.

BuTparn Ha BHUPOOHHUTBO OPraHiYHOI AKBAKYJIBTYPH

B 1011 yac iHBeCTHIIIT B €EKOJIOTIYHO YUCTI TEXHOJIOTIT JOIIOMAraroTh 3HHU-
3UTH HETaTUBHUH BIUTUB aKBAaKyJIbTYPH Ha TOBKILIA. Lle BKITtouae BUKOPUCTaHHS
TEXHOJIOTIH AJISl CKOPOYEHHS BUKHIIB 3a0pYyIHIOIOUMX PEUOBHH, 3MEHILICHHS
BUKOPDHCTaHHSA XIMIKaTiB Ta MiATPUMKY NPUPOAHHUX YMOB AJSl PO3BEACHHS
pubu. OpraniuyHa akBakylbTypa 3abe3neuye BUPOOHHULTBO €KOJIOTIYHO YHCTOT
pudwu, sika BiAMOBiTae CyBOpUM CTaHAapTaM Oesrneku Ta siKocTi. Lle rapanTye,
o puda, Ky CIIOXHUBAIOTH JIFOAH, HE MICTUTh LIKIAJUBUX XIMIYHUX PEUOBHH
a0 mwTy4yHux ropMoHiB. CepTudikaru opraHiuHoi aKBaKyJAbTYPH MiJBHILYIOTh
JOBIpY CHOXKMBa4iB A0 npoAykuii. OnHak 3a JaHWMHU ONMUTYBaHHS BUPOOHUKIB
pubu B perioni numre 10,4% minnpuemuiB MaroTh moAiOHI ceprudikatu. Xoua
YyacTka 0XOYMX 3HauHa i ckianae 53,2% npotu 36,4% nomMorocnonapcTs raiysi,
sIK1 He BUpOOMSIIOTh opraniunoi pubu (Puc. 21).
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b Hi, mne ninaney oo

Puc. 21. HasiBHicTb cepTudikaTiB exos10riuHoi 6e3nexu cepel BUPOOHUKIB
B NpicHOBOAHIN akBaky1bTypi CyMcbKoi 06J1acTi

[lepeBipka sKOCTI MPOAYKIIi B aKBaKyJIBTYypi, BKJIIOYAIOUU CepTHdiKa-
IO Ta JOTPUMAaHHS CaHITapHUX HOPM, MAa€ KPUTHYHO BAXKJIMBE 3HAYCHHS JUIS
3a0esredeHHsT Oe3neKy Ta SKOCTI puOHHUX TpOomykKTiB. llepeBipka sikocTi mpo-
IYKIi1 € He0OX1THOFO [T 3a1I00iTaHHs IOTPAIUISIHASA HeOe3rmeuHnx a0bo 3a0py-
HEHUX TPOAYKTIB Ha pUHOK. CHCTEMH KOHTPOIIIO 3a0e3MedyoTh, o puda Ta
IHII BOJTHI OpraHi3MU BiANIOBiAAOTH BCTAHOBJICHUM CaHITAPHUM HOpMam, II0
3MEHIIIy€ PH3HK XapuOBUX OTPYEHB Ta IHIIHMX 310POB’ Sl IPOOJIEM y CIIOKHBAYIB.
Burparu moB’s3aHi i3 3a0e3Me4eHHSIM KOHTPOIIO SKOCTI MPOAYKIIi MOKIama-
I0THCSl Ha TOBAPOBUPOOHUKIB, SIKi 3MIHCHIOIOTh PETYISPHI MEepPEeBipKH 3a BCTa-
HOBIIEHUM rpadikom y OinbmocTi Bumaaxis 62,3%. OnHak € 9acTHHA JOMOTOC-
nopapctB — 24,7%, Akl He NPOBOIATH NEPEBIPOK SKOCTI BUPOIIEHOI pubdH, 110
norpeOye Bunpasienns (Puc. 22).

R:FT.'IHW.' 34 BCTAHORNEHAY

pachinos 48 (B2 3%
IMinase i HAL HETER
HiE: Mo Pl PRrO TG
[ 1% bl '] 40 L4i]

Puc. 22. 3pilicHeHHs1 nepeBipok AKOCTi NPOAYKUIT aKBAKYJIbTYpPH
(ceprudikanisi, canirapHi Hopmu) cepen BupoOHukiB pudu Cymcbkoi odacri

Exomoriuni MeTomM YMpaBIiHHSA BiAXOJaMHU cepel JOMOTOCITONAPCTB
B akBakyiasTypi CyMcChKOi 00JIacTi CHpsMOBaHI Ha MIiHIMI3aIlil0 HETaTUBHOTO
BIUIMBY aKBaKyJIBTYpU Ha HABKOJHIIHE CEPEJOBHINE Ta MiATPUMAHHS BOIHUX
€KOCHUCTEM Y UuCcTOTi. OCHOBHI IiXOIU 10 YIIPABIIHHS BiAXOJaMH B aKBaKYJIb-
Typi PETiOHY BKIFOYAIOTH O10JIOTIYHE OUUIICHHS BOIOHM, KOMIIOCTYBaHHS PHO-
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HUX BIJIXOJIiB, KOHTPOJIb AKOCTI KOPMiB, MEXaHIUYHE OUMIIICHHS BiaxoaiB. OnHak,
3aCTOCYBaHHs JaHMX MPaKTUK BUKJIMKA€E peajbHUN iHTepec nuimy y 36,4%
BHUpOOHUKIB pubu B obmnacri (Puc. 23).

B - T, Bo aigeafn offofifmateds
W - Hscteopn
H

e RCTOCOeYRT TSI

Puc. 23. 3acTocoByBaHHS €KOJIOTiYHUX MeTOIB YIIPaBJIiHHA BiaxoxamMu
B NpicHOBOAHIN akBakyabTypi CymMcbKoi 001acTi

Burparu Ha nepepooKy npoxyKuii

PiBens nepepoOku pudu cepes JOMOTOCIOAAPCTB Y Taly3i aKBaKyIbTypH
CyMcpkoi 001acTi € JOCUTh HU3BKUM. 3T1THO 3 OMUTYBAaHHAM, 89,6% BHUpOOHU-
KiB HE 3[IIHCHIOIOTH KOHOI TTepepoOKH pHOH, MPOAAIOYH 11 Y CBIXKOMY BUTIISII.
Jluie HEeBETUKHUI BiZICOTOK JIOMOTOCIIOAAPCTB Taly3i BIAETHCS JI0 TAKUX METO-
niB epepoOku sk 11,7% 3amopoxxyBaHHS pudH, 3,9% BUKOPUCTAHHS BaKyyM-
HOI ynakoBkH, 3.9% KoHcepByBaHHS puodH, 6,5% xomuenns (Puc. 24).

&1, MR}
Bk Y]

Bl ]

06 5%}

He UiA00ETRCR R,

NpEaasy CSEVy BT
o 20 40 60 Bl
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Puc. 24. OcHoBHi Buau nepepo0Kku pudu cepej A0MOrocnogapcTB
B NpicHOBOAHIN akBakyabTypi CymMcbKoi 001acTi

e cBiguuTth mpo Te, mo B akBakyasTypi CyMcbkoi 001acTi OUTBIIICTD
rOCIO/IapCTB BIJIAIOTh IMEpeBary MpsiMOMYy IMPonaxy pubu 0e3 J10AaTKOBOi
00poOku. 3okpema e 6,5% BUPOOHMKIB puOM B 00JacTi MarOTh BIIACHI
MOTY>KHOCTI JIJIs IepepoOKH BupoleHoi pudu (Puc. 25).
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Puc. 25. HasiBHiCTH BJaCHUX MOTY:KHOCTEii 17151 nepepoOKu pudu cepea BUPOOHUKIB
B npicHoBOAHiH akBakyJabTypi CyMcbKoi odacTi

30epiranHs pubu mepen NpoAakeM € KPUTHYHO BAKIMBHM €TAllOM Y
nporieci nocrayanHs pudHoi npoxykuii. [IpaBuibHi ymoBH 30epiranns 3abes3-
MEeYYIOTh 30€peXeHHs SIKOCTi, CBIKOCTI Ta OE3MEKH MPOAYKTY, & TAKOK MOKYTh
CYTTEBO BILTMBATH Ha (hiHaHCOBI pe3ynbTatH OizHecy. IlpaBunpHI ymMOBHU 30e-
piraHHsi JomoMaraloThb YHHKHYTH KOHTaMmiHamii pubu HeOe3neyHHMMH MiKpo-
opratizMamMu abo0 XiMiYHUMH PEUOBHHAMH, IO MOXYTb OyTH LIKiAJTMBHUMU
Juist 310poB’s. CBixka Ta sikicHa puba Moke MpoJaBaTHCS 32 BULIMMH LIHAMH.
CBoeyacHe 30epiraHas MpoxyKiii J03BOJIsIE MaKCUMi3yBaTtu puOyTok. OnHaK,
0COOJMBOCTI Tay3i BHUPOLIYBaHHS NPICHOBOAHOI puOM B perioHi GPOpMyIOTh
BUOIp TOBApOBUPOOHUKAMH CHOCOOY 30epiraHHs, 0 YHUKAE ii OXOJOMKCHHS
abo 3aMOpOXKyBaHHS, a nepeadayae MBUIKAN MPOAaXK BiApa3y MiCJs BUIOBY
y 96,1% nomorocnomapcTB raiy3i, II0 3HaYHO 3HMKYE BHPOOHHYI BUTpPATH.
Jlumre 11,7% BUpOOHUKIB 30epiraloTh BWIIOBJIICHY pUOy TEpe/ pealizaiiero y
XOJIOAWIbHUKAX a00 MOpO3WIbHUX ycTaHOBKax (Puc. 26).

¥ ERICHAE KON AR

#{11.Me)
RROINBHE YOTAHOIKAR

W CPELRIIIORAHAK CROERLEAE
NARTHERH

1(1.3%)

-ID\J,'.]HFU.'II QOPAFY Fecrn

oy Gea d5epirmen 74 (06. 7%}

Puc. 26. YmoBu 30epirannsi puou nepej npojaakeM cepei BUPOOHHKIB
B NpicHOBOAHIN akBaky.1bTypi CyMcbKoi 06J1acTi

Butparu Ha TpaHCIOPTYBaHHS Ta JIOTiCTHKY

TpancnopTyBaHHsS puOHM B Taidy3i aKBaKyIbTypHU € BaXKIUBOIO CKJa-
JIOBOIO JIAHIIOTA MMOCTAYaHHs, 1 HOTO POjb 1 BUTPATH 3HAYHO BIUIMBAIOThH HA
eexkTuBHICTh BHPOOHMIITBA Ta (IHAHCOBI PE3YNbTATH IMMiATIPHEMCTB. Js
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30epeKEHHS SIKOCTI pUOU HEOOX1THO MIBUJAKO JAOCTABJIATH il JIO0 CIOKUBaYiB
a0o Ha puHOK. HempaBuiibHI yMOBH TPaHCIIOPTYBAaHHS MOXKYTh IPU3BECTH J10
BTpaTH CBIXKOCTI Ta SKOCTI, 1[0 HETaTUBHO BIUIMBA€E Ha Mpoaaxi. TpaHcmop-
TyBaHHsI puOM BUMarae NJOTPUMAaHHS MEBHUX TEMIEPAaTYPHHUX PEXKUMIB, 1100
YHUKHYTH TICYyBaHHS. BUTpaTH Ha OXOJOMKYBaJIbHI CHCTEMH YacTO MOXYTh
OyTH 3HAYHUMHU, aJic BOHH € HEOOXITHUMH JUIsl MiITPUMKU SKOCTI MPOIYK-
ii. 3Baxkarouu Ha 0COOIMBOCTI TPAHCIIOPTHOTO CIIOJYYCHHS Ta BiJNaIeHOCTI
pHUHKIB 30yTy BiJg 00’€KTiB BUPOLIYBaHHS pHOM TOBapOBHPOOHUKH B raiysi
aKBaKyJbTypH PETIOHY BiAJAIOTH IEpeBary TPaHCIIOPTYBaHHIO pudH 0e3 BUKO-
pucTaHHs cucTteM oxonomkeHHs — 88,3%. [Ipu nupomy numie 11,7% nignpuem-
L[iB BUKOPHCTOBYIOThH OXOJIOIXKEHI TPaHCIOPTHI 3acobu Ta 3,9% — MOpO3MIIbHI
BaHTaxiBKkH (Puc. 27).

Cheonaspeni TRARCIORETHI 125080

Mopaaanam saHTasee

AmtHaAN TRAHGNORTHI 335050

[ eR T s T BE (28 3%)

o 2 W G0 al

Puc. 27. Cnocodu TpaHCHOPTYBaHHSI pUOH B NPiCHOBOIHIN aKBaKyJIbTypi
CymcbKkoi o6JacTi

TakuM 4MHOM, NOTPHMaHHS CTAHAAPTIB SKOCTI MiJ Yac TPaHCHOPTY-
BaHHS PUOHM € KPUTHYHO BaXJIMBHUM JUIsS 30€pEKEHHS CBIXKOCTI, O€3MeKu Ta
aKocTi mponykry. Cucrema aHanizy HeOe3NeK Ta KPUTHYHHUX KOHTPOJIBHHX
touok (HACCP) € BaxxnuBoro aiis 3a0e3MevueHHs 0e3MeKH XapuoBUX MPOIYK-
TiB, BKItoyaroun puOy. BoHa nomomarae ineHTH(IKyBaTH Ta KOHTPOIIOBATH
oTeHMiiHI Hebe3neku. JloTpuMaHHs CTaHAAPTIB BKIIOYAE B ce0e KOHTPOIh
TEMIIEpPaTypH, BOJOTOCTi, NPaBHIbHY YIIAKOBKY, JOTPHUMAaHHS CaHITapHUX
HOpM, cepTH]ikalliro, MOHITOPUHT Ta JOKYMEHTyBaHHsS mporeciB. OmHak,
cepen BUpOOHUKIB pnbu CyMIIMHHM Ha PiBHI JOMOTOCHOAAPCTB Ta (i3HIHUX
0Ci0 MANPUEMIIIB AOTPUMaHHS BUMOT CUCTEMH aHalli3y HeOe3NeK Ta KpH-
THYHUX KOHTpodbHUX To4ok (HACCP) Ta MiXHapOAHHX CTaHIAPTIB IIe HE
Ha0yJ10 IMHUPOKOTO NOLIUPEHHS 1 3acTocoByeThes Ha piBHi 11,7% 1a 9,1% Bin-
MOBIJTHO, @ PEIITa BiAJArOTh MepeBary HalioHaJbHUM Ta iHIIMM CTaHIapTam
sikocTi (Puc. 28).
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{117}

s G1 (F9.2%)

o & 49 L &l

Puc. 28. PiBeHb IOTPUMAHHS CTAHAAPTIB SIKOCTI MiJ Yac TPAHCIIOPTYBaHHSA

ButpaTtu Ha MapKeTHHT Ta 30yT

Punku 36yTy mpicHOBoAHOI akBakynbTypu B CyMCBKil 00nacti MaroTh
Ba)XJTUBE 3HAYCHHS IS PO3BUTKY Traiy3i Ta eKOHOMIKH perioHy. lIpicHoBomHa
puba, BUpOIIEHA B aKBAKYJIBTYP PETIOHY, aKTHBHO IIPOJAETHCS B MICIISIX 11 BUJIOBY
Ta MICIIEBHX MPOAYKTOBUX Mepexkax (15,6%). Lle 3pyunuil kKaHad U1 TYPTOBHX
CIOKMBAdIB, SKI I[IHYIOTh CBIXY, JIOKQIBHO BHPOIIEHY Npoaykiito. JKuBa Ta
OXOJIOKEHA prba KOPHUCTYETHCS IMOMTUTOM Ha MiclieBuX puHKax (88,3%), 1e po3-
IIpiOHI TOKYIIII MOXKYTh O€3MOCEPEIHRO KYITyBaTH MPOIYKITiIO ¥ GepMmepiB ado
B CyIepMapKeTax 3aKyIUIeHy Y MICIEeBHUX MocTadaidbHUKIB (3,9%). Heski min-
MPUEMCTBA 3aKYTIOBYIOTh PHOY JJIs IepepOOKH BKITIOUAKOYH TTepepoOKy Ha (e,
KOHCEpBH, KOITYeHy puba abo iHmi puOHI mpoxayktu. IlepepoOka momomarae
30UTBIINTH TOJaHy BapTICTh MPOAYKIIi Ta 3a0e3meunTH ii TpuBajie 30epiranHs.
YactuHa puOM TPAHCIOPTYETHCS HA MiANPHEMCTBA IS TIMOOKOI 3aMOPO3KH,
10 JO3BOJISIE MTPOAOBKHUTH TEPMIH ii 30epiraHHsl 1 3a0€3MEUUTH EKCTIOPT 32 MEXI1
periony. Yactuna npicHoBoAHOT prbu, BuporieHa B CyMchKil obnacTi, mpoaa-
€ThCA y BENMKI MicTa YKpaiHu, Taki sk XapkiB Ta [lonrasa. Tam icHye 3HauHUi
MIOTINT Ha CBIKY puOy SIK y pecTopaHax, Tak i B puOHuxX Marasunax (Puc. 29).

r;yne-pnup-mml—.’: (3. 9%)
:_1.-:"|:|1:|1}—f| Y]

0 20 40 L) a0

Puc. 29. Kanaym peasizanii puou cepeg BUpPOOHHKIB B IPiCHOBOIHIl aKBaKy/IbTypi
CyMcbKkoi obs1acTi
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BukopucTaHHS MapKeTHHTOBHX CTpaTeriii Jomomarae miJnpHeEMCTBAM
rajry3i akBaKyJIbTYPH HE TUIbKH 301UIBIIUTH O0CSITH MIPOAAXKIB, aje U MiJBUIIUTH
00i3HaHICTh rPOMAJICHKOCTI PO IXHIO MPOAYKIIi0, PO3IIUPUTH PHHKH 30yTy Ta
3MIIIHUATH 3B’SI30K 13 KiHIIEBUM criokuBaueM. [Ipu 1ipoMy HaOIbII pe3ynbra-
TUBHI cTpaTerii NpocyBaHHS Taki sk pekiaMa B 3MI, y4acTs y BUCTaBKax Ta
OpenHUHT npuBepTaroTh yBary y 27,3%, 1,3% ta 9,1% BupoOHHKIB pubH Biano-
BiJHO, a pemrta 66,2% TMOKIaJaeThCcs Ha iHIII 3aco0u momupeHHs iHdopmaii
mpo cBiil npoaykT (Puc. 30).

Pegnava s 3M| -21 127.3%)
EpesmHr I~1 {1.3%)
YOACTE ¥ BUCTARMEY, -T (B.1%)

0 20 a0 G0

Puc. 30. MapkeTHHIOBi cTparerii 1J15 mMpocyBaHHs NPOAYKUIi cepex BUPOOHUKIB
B NpicHOBOAHIN akBakyabTypi CyMcbKoi 061acTi

CyuacHi Mmetonu MapkeTunry (CouiaiabHi Mepexi, [HTepHeT-Mara3unu Ta
oHnaitH-toprieins, Exonoriunuii Ta opraniuauil OpeHnuHr, GepMepchki pUHKU
Ta JIOKANIBHI MOJIii) B aKBaKyJIbTYpi OMIOMAraloTh BUPOOHUKAM PHOU Ta MOpe-
NPOAYKTIB €(pEeKTHBHIIIIE IPOCYBATH CBOIO MPOIYKIIIO HAa PUHOK, IPUBEPTAIOYH
yBary CIIOKMBauiB i 30inmblnytoun oOcsiru mpoxaxis. [Ipore, mmpoko morm-
PEHHS 11i METOJM Cepesl TOMOTOCIIONAPCTB Trarys3i 1me He HaOy/H, Tak SK JIIIe
35,0% BupoOHMKIB prOH MPUAUIAIOTE HUM JocTaTHIo yBary (Puc. 31).

@ Tax
@ Hi

Puc. 31. BukopHCcTaHHS Cy4aCHHX METO[iB MAPKETHHIY (COLiaJIbHI Mepe:Ki, peki1ama)
cepe] BUPOOHMKIB B IPiCHOBOHIN akBaKy1bTypi CymMcbKoi 061acTi
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VYdacTh y BUCTaBKax i spMapKax € BayKIMBOIO CKJIaJOBOI MapKETHHIO-
BOI cTparerii 111 BAPOOHMKIB akBaKylbTypH. Lle mo3Boiisie He nuie mpocyBaTu
CBOIO MIPOAYKIIIIO, alie i HAJaroKyBaTH KOHTAKTH 3 HOBUMH KIIIEHTaMH, TIapT-
HEepaMH Ta BIOCKOHAIIOBATH BIIACHY PEMyTAallilo Ha pUHKY, [TiIBUIIYBaTH PiBeHb
MPOJAXKiB Ta PO3MIMPIOBATH PUHKH 30yTy. JloMorocmogaapcTBa 3afisiHi B ramys3i
akBakynbTypu B CyMchKill 00nacti B ocHoBHOMY (48,1%) He nmpuiitMaroTh y4a-
CTI y TaKMX 3axX0Jiax, JUIIE IHKOJIM BiBIAYIOTh MeHIle onoBuHu (42,9%) Ta 3
MOCTIHHOIO TepioauuHicTiO — 9,1% BUpoOHUKIB (Puc. 32).

@ Tak, perynnpso
B Mas iHeom
Hi

Puc. 32. YuacTb y BHCTaBKaX a00 ApMapKax AJs MPOCYBaHHS MPOIYKIil
cepel BUPOOHMKIB B MpicHOBOAHIN akBakyasTypi CymchKoi 06acTi

Bupobuuku akBakynsTypu B CyMCbKii 007acTi CTHKAIOTBCSI 3 HU3KOIO
CepHO3HMX BUKIIHKIB, ITOB’3aHUX 13 BIHCHKOBUMU AiSIMH, IHOPACTPYKTYpPHUMU
npobneMamMy, EKOHOMIYHUMH TPYAHOILIAMH Ta €KOJIOTIYHUMH (akTopamu. s
BUPILICHHS! LMX MPOOJjeM MOTPiOHI KOMIUIEKCHI 3aXOAM, CIPSMOBaHI Ha Mia-
TPUMKY TOCHOAAPCTB, MOAEPHI3ALII0 TEXHOJOTiH, MOKpalleHHs iHPpacTpyK-
TYpH Ta MigBUILEHHA Oe3neku aisibHocTi (Puc. 33).

TakuM YMHOM NPiICHOBOZHA aKBaKyIbTYpa 00J1acTi 3ajie’kHa Bif 6ararbox
YMHHUKIB 1 JJAHLIOT IOJAHOI BapTOCTI y BUPOOHMUTBI i1 MPOAYKUii MignaeTbes
Iii 1 iHmMX QaxTopiB, SAKi YNHATH KOMIJIEKCHHUH 1 B3a€EMO MiICUIIIOIOUNH BIUIHB.

InHOBaUii € weHTpasbHUM (AKTOPOM MIATPUMKH SIKOCTI MPOMYKIii,
BIIPOBAUKEHHS Cy4acHMX TEHICHLINM Ta mu@poBizawii, a TakoX 3adydeHHS
iHBectuiil. lle miakpectoe, MO TEXHOJOTIYHUN PO3BUTOK € KIIFOYOBHM JUIS
ontuMizanii BUpOOHUYMX MPOLECiB, MOKPALICHHS XapaKTEPUCTHK MPOIYKLIi,
ajanTauii 10 HOBUX PUHKOBUX BUMOT Ta BUKOPUCTAHHS IU(POBUX iHCTPYMEH-
TiB. [lepxaBHa miaTpuMKa iHHOBALH (HampuKiIa, Yepe3 rpaHTH) MOXKE 3HAYHO
MPUCKOPUTH 1X BIPOBAUKEHHs. BpeHIMHr BUHHMKAae Ha MEPETUHI SKOCTI Mpo-
IYKITii, C€30HHOCTI BUPOOHHUIITBA Ta €KOJIOTIYHOI BiAmoBigansHOCTI. CUIIBHUN
Openn ponomarae qudepeHuioBaTi NpoayKLio, (OPMyBaTH IOBIpYy CIIOKHUBA-
4iB Ta J03BOJISIE BCTAHOBIIOBATH MIPEMialbHi LiHU, HABITH 32 YMOBH CE30HHO-
CTi MOCTABOK, SIKIIO SIKICTh Ta €KOJOTIYHICTh € BUCOKUMH. MapKeTHHT TiCHO
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MEePEeIUTiTAETHCS 3 (POPMOIO MPOAYKIIii, CydaCHUMHU TEHACHIISIMH Ta U(pOBi3a-
Li€ro, SIKICTIO MponyKUii Ta OpeHanHroM. EekTHBHUN MapKETHHT BUKOPUCTO-
By€e npuBabnuBy (HopMy HpOAYKLii, alanTyeThCs 10 UUPPOBUX KaHAJIB HpO-
CYBaHHS Ta CIIUPAETHCS HA BHCOKY SIKICTh Ta CHJIBHUN OpEeHJ IUIS CTBOPEHHS
nonuTy. Opra"iyHicTs K crenudiyHa BUMOTa € NepEeTHHOM €KOJIOT1UHOI Bij-
MOB1JANIEHOCTI Ta CyYaCHUX TeHACHIIH, iAKPECIIOI0UN 3pOCTAI0UHH TTOTUT Ha
€KOJIOTIYHO YHCTY MPOAYKLIIO Ta BIUIMB I[LOTO TPEHAY Ha BUPOOHHUYI IPOLIECH.

Aepscanse
perymBann

Rt e

.

Puc. 33. InTerpoBana cxema (pakTopiB BIIUBY Ha JAHLIOT A01aHOI BAPTOCTi
Ha piBHI MalMX BUPOOHMKIB B NpicHOBOHII akBaky/1bTypi CyMcbKoi 06J1acTi

Onnak, 3 oA ay Ha 3a3Ha4eHi pakropu, 0co6muBo y KoHTeKcTi CyMCBKOT
o0acTi, BIICBKOBO-TIONITHYHA CHUTYallis BUCTYIIAE SIK HAWCWJIBHIIIUN Jecra-
Oimizytounii yUHHUK. BoHa He nume mpsaMo pyiiHye BUpOOHHYI MOTY>KHOCTI
Ta JIOTICTHKY, aje W MOCHIIIOE€ HETaTUBHHUN BIUIMB iHIIMX (DAKTOPIB, TAKUX 5K
3poCTaHHs CO0IBApTOCTI (Yepe3 MOpOXKUi eHepropecypcH, nepedoi 3 mocras-
KaM{ KOpPMiB), OOMeKeHHS TOCTYIy A0 iHBECTHIIIH Ta YHOBUITFHEHHS BIIPOBa-
IDKEHHS 1HHOBaLifl. SHMKEHHS IUIATOCIIPOMOKHOCTI HACEJICHHSI TAKOXK HAIPSAMY
BIUTUBAE HA TIOMUT Ta MOXJIMBOCTI JJIs peatizallii mpomyKIlii 3 BUCOKOIO J0/a-
HOIO BapTICTIO.

TakuMm yrHOM, ycminTHe QyHKIIIOHYBaHHS Ta PO3BHTOK JIAHITFOTA JJOAaHOT
BapTOCTi B akBaKkyIbTypi CyMChKOT 00J1aCTi BUMArae KOMIUIEKCHOTO YITPaBIIiHHS
ycimMa BUINE3a3HadYeHNMHU (haKTopamu, 3 OCOOIMBHM aKIIEHTOM Ha TIOAONAaHHS
BUKJIMKIB, CIPUYMHEHHUX 30BHIIIHIMHU IIOKaMH, T4 BUKOPUCTAHHS MOTEHIATy
JUISL IHHOBAIiK Ta nudepeHianii mpoTyKILii.

BucHoBku.

CyMcbka 001acTh BOJIO/I€ 3HAYUHUM MPUPOTHUM MTOTEHIIIATIOM JUIS PO3-
BUTKY NPICHOBOJIHOI aKBaKyJIBTYPHU 3aBISKH BEJHKil KUILKOCTI BOJHUX PECYp-
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CiB Ta CIPUATIIMBUM KIIMaTHYHUM YMOBaM. Xod4a Tajy3b aKTUBHO pO3BHBa-
€ThCsI, 0COOJIMBO y BUPOIIYBaHHI KOPOIa Ta TOBCTOJIOOMKA, BOHA CTUKAETHCS 3
CeplHO3HUMH MTPOoOIeMaMHu, BKIIIOYAI0UX 3HOMICHICTh iHPpacTpyKTypH, MOTpedy
B MOJICpHi3allii Ta 3HAYHUH BIUIMB BiHCHKOBO-TIONITUYHOI cutyaltii. L{i Bukmuku
MEPENIKO/KAIOTh TOBHIM peaii3allii MoTeHI[ialy Ta BUMAaralTh CUCTEMHOIO
MiAX0MY A0 BUPIIICHHS.

KoHenirist aHIfora 101aHoi BapTOCTI € KIIFOYOBUM THCTPYMEHTOM JUIsI
aHanizy e(eKTHBHOCTI akBaKylbTypu. JOCiipkeHHs BUSBWIIO, IIO OCHOBHi
eraru JI/IB — BupoOHUITBO, TiepepoOka, 30epiraHHs, JOTiCTHKA, MapKETHHT,
JUCTpHOYIIis Ta MpoJaxi — TicHO B3aeMorioB’sizaHi. [Ipore, y Cymcbkiit obnmacti
ICHYIOTb «BY3bKi MiCIIs», 30KpeMa 0OMekeH1 MOTYKHOCTI JJIsl TIIHOOKOI mepe-
poOKH, HenoCTaTHI piBEeHb PO3BUTKY JIOTiCTUYHOI Ta XOJNOMWIBHOI iH]pa-
CTPYKTYpH, a TaKOXK CJIAaOKHI MapKeTHHT Ta OPEHIHHT, IO CTPUMYE MOXKIIUBO-
CTi 17151 3HAYHOT'O ITiIBUIIICHHS JIOJAHOT BAPTOCTI Ta peHTa0EIBHOCTI.

Ha JI/IB akBakynsTypu B 00NacTi BIUTUBAE KOMIUICKC B3a€EMO IIiJICH-
nrorouux (GakTopiB: OIONOTIYHMN LUKI, SKICTh MPOAYKLii, (GOopMa MPOmyKIii,
CE30HHICTh, EKOJIOTIYHA BiINOBIJANbHICT, JEpKaBHE PETYIIOBaHHS, CydacHi
TEHCHI, IdpoBi3allis Ta 0co0NMBO — Oe3nekoBa curyaitis. OCTaHHINM YHH-
HUK € HaiOLnpm necTabimi3ylounM, pyHHYIOYH JIOTICTUKY, 3HIDKYIOUH 00CSITH
Ta iHBeCTUIii. YCIIIIHUI PO3BUTOK raily3i BUMarae KOMIUIEKCHOTO yIPaBIIiHHS
muMH (hakTopaMu, iHBECTHLIN B iHHOBalii, pO3BUTKY MEePEPOOKH, MOCHIICHHS
JepKaBHOI MIATPUMKHU Ta ajanTtanii MapKeTHHTOBHX CTpaTeriii A0 Cy4yacHUX
peatiii.

MepcnekTBH mogaNBMIMX dOCHiMKeHb. [loganmein AOCHiIKEHHS
MaroTh OyTH 30cepekeHi Ha iHTeHcH(ikalii BUpOOHHIITBA 4Yepe3 BIPOBaA-
JOKCHHSI IHHOBAIIIMHUX TEXHOJIOTIH, a TAKOXK Ha PO3IIMPESHHI JIAHIIOTA TOJaHOT
BapTOCTI UIIXOM PO3BUTKY IIIMOOKOT MepepoOKH, MOAEpHi3alii JOTiCTHKH Ta
AKTUBHOTO MapKETHHTY.

Honsikm: HeMae.

DiHaHCyBaHHS: HEMAE.

Konduiikr inTepeciB: HeMae.
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The study aimed to systematize and critically analyze scientific sources and
practical data regarding the formation of the value chain in freshwater aquaculture in
the Sumy region at the level of small producers and households involved in the industry.
Special attention was paid to identifying key factors affecting the efficiency of production,
logistics, processing, and sale of fish products in the region. Crisis phenomena in the
industry were assessed, which manifested in a sharp decrease in the volume of aquatic
bioresources harvested, caused by military-political events, infrastructure degradation,
environmental challenges, and limited access to investments and technologies. In
addition, the industry is characterized by a low level of processing, insufficient coverage
of modern marketing strategies, and limited logistics infrastructure. The research
methodology included analysis of statistical data, a survey of small fish producers in
the region, a marketing study of consumer preferences, value chain mapping, as well
as theoretical generalization and comparison of practices with international experience.
A comprehensive interdisciplinary approach was applied to identify «bottlenecks» in
the regional value chain. The research results indicate that most aquaculture entities
in the Sumy region are small households primarily focused on pond fish farming. The
main costs are for feed, logistics, and the purchase of fingerlings. Product processing,
storage, branding, and market promotion are implemented to a very limited extent,
which reduces profitability. At the same time, aquaculture has high growth potential,
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in particular through cooperation, the introduction of modern water purification
technologies, intensive fish farming, automation, and environmental certification.
Systemic improvement of the value chain in the region is possible with strategic state
support, modernization, and development of processing and logistics infrastructure. The
study has practical significance for the development of regional aquaculture support
programs, increasing the competitiveness of small producers, and forming an effective
policy in the field of food security.

Key words: aquaculture, value added, fish farming, fish processing, fish
production.
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VY crarTi NpeacTaBIeHO PEe3yNbTaTH EKCIIEPUMEHTANBHUX JOCTILKEHb, 100
BIUIMBY IIpenapary I komepuiiHoo Ha3Boto «uitake excrpakt Fungipapa Lentinula
edodes» Ha aKTHBHICTh CHCTEMH aHTHOKCHAAHTHOTO 3aXHCTYy Ta TOPMOHAJBbHUII IIPO-
¢ B MOJIOI pyCcBhKOTO OceTpa (Acipenser gueldenstaedtii Brandt, 1856) 3a ymoB BH-
pomyBansst B PAC. OkpiM nepeBar BupolnyBaHHs oceTpiB B PAC mae i HU3Ky Hemolti-
KiB, KOTPi MPU3BOMATE IO BUHUKHEHHS CTPECY, 3HIDKEHHS TEMIIB POCTY ¥ OmipHOCTI
ocetpiB (Zhang et all., 2025).

3 omsiny Ha 1ie, 3acIyroBy€ Ha yBary eKCTpakT rpuba miuitake, sKMH MiCTHTh
HU3KY 010JIOT1YHO aKTUBHHMX PEUOBHH, KIIIOUOBOIO Cepell SIKUX € MoJIicaxapy/l JIEHTHHAH
(6rm3bKO 30 % 3araipHOi MacH IUIOIOBOTO Tija).

Jlist moctiKeHb BUKOPHCTOBYBAJIM MOJIONIb PYCHKOTO OCETPA 3 TOYATKOBOIO Ma-
coro 140,8 + 1,2 . V nBa akBapiymu, 06’ emom 0,5 M> KOsKHIH, Gyii0 MOCaIKEHO MO 7
€K3eMIUIIPIB PYChKOTO oceTpa (KOHTposbHA 1 gociimHa rpymu). LimpHicTs mocanku
puO BiamoBinana icHyrouuM HopMaM. Pubu 060X rpyn orpuMyBaiu cyxuii kopm Alltech
Coppens Suprime — 15 y BiAmoBigHOCTI 3 HOpMaMu TofiBii. OcoOMHAM JOCIIIHOI rpy-
ITM I0JIaTKOBO JI0 BKa3aHOTO KOPMY J0/IaBajIH JIOCIIKYBaHUI EKCTPaKT rpuda muiTake
y xutekocTi 0,1 %. st 1boro TOTOBUI CyXHii €KCTPAaKT PO3MILIYBaJM 3 BOJIOIO Ta PiB-
HOMIPHO HaHOCHJIM Ha MTOBEPXHIO CyXOTO KOPMY CIIPEEM, BUCYIIYBAJIH 1 TPOBOIUIIHN TO-
JIBIJTIO BiJIMOBITHO A0 IXHBOTO BiKy Ta BaroBUX MOKAa3HHKIB. TPUBAIICTh EKCIICPUMEHTY
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cranoBma 28 ni0. [Ticis 3aBepIueHHs JOCIIy Y CUPOBATIi KPOBl pud BU3HAYAIN BMICT
KOPTH30JIy Ta TPHHOATHPOHIHY, a B TKAHMHAX Te4iHKN — akTuBHICTH CO/] Ta Karanasy,
a TaKOX BMICT JTi€HOBUX KOH foraTiB Ta TBK-akTHBHUX POIYKTiB.

[IpoBeneHi qoCTimKEHHS TOKa3aJIH, 0 JOAaBaHHS 10 KOPMY OCETPIB €KCTPAKTY
rpuba muiTake CHpUYHHAE iHT10yIOUnii BIIMB Ha iIHTEHCHBHICTH IPOIIECiB MEPOKCH-
HOTO OKHMCHEHHS JIMiJiB, MPO L0 CBIAYUThH BiporigHo MeHmmii BMict TBK-aktuBHUX
NPOAYKTIB y TKAaHWHAX IMEYIHKH OCETPIiB Ha T 3HWKEHHS CYNEPOKCHIIUCMYTa3HOI
aKTHBHOCTI. 3a /1ii YMHHUKIB €KCTPaKTy Ipuda muitake y KpoBi OCETpiB KOHCTATOBA-
HO 3pOCTaHHS BMICTY TPUHOATHPOHIHY Ta BipOTiJHE 3MEHIICHHS PiBHS KOPTH30ITY, 1110
BKa3y€ Ha 3HIDKCHHS CTPECOBOI peakIiii Ta cTadimi3amiio MeTaboIiYHOTO TOMEOCTasy
opraHizMy oceTpiB 3a yMoB BupomryBanHs y PAC.

KitrouoBi citoBa: oceTpu, MIKITaKke, ICHTHHAH, KOPTH30I1, TpuioarupoHid, AOC,
PAC.

[ocTtaHoBka mpodaeMu. PenupkymsmiiiHi akBaKyJbTypHI CHCTEMH
(PAC) — e cy4yacHa TEXHOJIOTIs AJis BUPOILYBaHHS OCETPIB, sIKa Mae Oararto
nepesar, 30KpeMa: MOBHICTIO KOHTPOJbOBAaHE JIIOAMHOIO CepeAoBHUIle (KOH-
Tponb Temneparypd, pH, KoHIEHTpamii pO3YMHEHOr0 KHCHIO); 3aMKHYTa
cucTeMa MiHIMi3y€e KOHTAKT 3 iHQeKIiHHUMY Ta i1HBa31iHUMHU areHTaMu; iIHTeH-
CUBHE Ta IiyiopiuHe BuponryBanHs [10, 11]. He3Baxaroun Ha HU3KY mepeBar
HasBHI i meBHi Hexomiku. Tak, OKpiM BUCOKHX KaliTaJbHUX Ta ONepariiHux
BUTpAT € BPa3JIUBICTh 0 TEXHIYHUX 300iB Ta cTpec y pubd uepe3 aKyCTUIHUHN
HIyM, pi3Ki 3MiHH TeMIIepaTypH a0o IiTbHOCTI MOcaaKu. SIK BiJoMo, aKyCTHY-
HUI IIyM, KOTPHI BUHUKA€E BHACIIIOK poOOoTH HacociB Ta ¢pinsrpiB y PAC, Ge3-
NocepeHbO BIUITMBAE HA PIBEHb KOPTU30Iy T4 aHTUOKCUJAHTHUX (DEPMEHTIB Y
kpoBi pu6 [30].

3 METOI0 3MEHIICHHS HETaTUBHOTO BIUIMBY Ha OPTaHi3M OCETpiB MpH
BUpoIlyBaHHi iX y PAC BUKOpUCTOBYIOTH 010JI0T1UHI METOH JUIs 3a0€3TIeUeHHS
METa0OIYHOTO TOMEOCTa3y. 30KpeMa 3acTOCOBYIOTh BiTaMiHM Ta MiHepalu,
npe-, Mpo- Ta CHHOIOTHKH, OIONOTIYHO aKTHBHI PEYOBHUHH Ta (iToOioNOoriuHi
no0aBku, nofarouu iX y kopmu [11]. OxmHiero i3 Takux O10JIOITYHO aKTHBHHUX
PEUYOBHH € JIGHTHHAH — 1Ie IPUPOIHUH Toicaxapul (B-IIroKaH), Mo MiCTUTHCS
B KibKOCTI Omu3bko 30% B rpubax muitake (Lentinula edodes) 1 € 0CHOBHOIO
HOro aKkTHBHOIO CIOJYKOK. OKpiM JIGHTHHaHY y rpu0ax MHiTake MiCTATHCS
BiTaMinu (ocoOnuBo rpynu B ta D), Minepanu (kaJtidd, Mardii, 3ami3o, IUHK,
CEJICH), aMIHOKHCJIOTH Ta KiiTkoBuHA [23]. JIeHTUHaH, SIK B-TVIFOKaH, BBaXKa-
€TbCsl €PEKTHBHUM IMYHOCTHUMYJISITOPOM 3aBJISIKH CBOil 37JaTHOCTI 3B’ I3y BaTUCS
3 PI3HUMH PELENTOPaMH Ha JICHKOLUTAX, 10 IPU3BOAUTH 0 CTUMYJIALIT IMyH-
HUX peaKlliif, BKIIOYAIOuu OaKTepHLIUIHY aKTHBHICTbD, IPOAYKIiI0 HUTOKIHIB Ta
3[aTHICTB 10 BWKMBAHHS Ha KJIITUHHOMY piBHi [27]. B okpemMux qociiiKeHHsIX
MOKa3aHo, L0 BiH MOXKE B3a€EMOJIISITH 3 IEBHUMH PEIETITOPAMHU Ha Makpodarax,
MIPOAYKYFOUH Pi3HI IUTOKIHK Ta BiJIIIOBIHO OMOCEPEAKOBAHO aKTUBYBATH 1HIIII
iMYHHI KJIITHHH, BpaxoBytoun T- Ta B-nimdouuru [23].
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PazoM 3 muMm BiOMO, IO JIGHTHMHAH MPOSBISE aHTUOKCHIAHTHI Bia-
CTHBOCTI, 3aXHIIAI0YH OPTraHi3M OCETPOBUX BiJ| IIKiJIUBOTO BILTUBY BiIBHUX
panuKaiis, siKi MOXYTh BUKJIIMKATH OKHCHIOBAIBHUI CTpEC Ta MOIIKOMKYBaTH
KIIiTHHH [5].

3 omisAy Ha B3a€MO3B’ 130K IMYHHOT i aHTHOKCUIAHTHOI CUCTEM 3aXU-
CTy, a TAKOX BPaxOBYIOUYH HaIll MOMEPEHI JOCITIIKCHHS, e BCTAaHOBIICHO,
IO 3aCTOCYBaHHS JAaHOTO EKCTPaKTy B IpOLeci BUPOILYBaHHSI PYCHKOTO
oceTpa BiJl JIMYMHOK JI0 KUTTECTIHKUX CTaAii MPOTATOM 28-MH 110 TPUBEIIO
JI0 TIPHUIIBUIIICHHS TEMITY CEpEAHbOI000BOTO POCTY MPOTATOM OCTAHHBOTO
THXHS B 1,6 pa3a, 3yMOBIIOIOUM 301IBIICHHS CEpeAHbOI Macu Tila B KiHI
eKkcrepuMeHTy Ha 27,4 % BIAHOCHO KOHTPOJBHOI rpynu. Takox BCTaHOB-
JICHO, 110 KYMYJISTHBHE BI)KUBAaHHS IPOTITOM 28-MH [1i0 eKCIIEpUMEHTY CTa-
HOBWJIO Y KOHTpONBHIH rpymi 31,7%, y nepumii qocnigHii rpymi — 47,3 % Ta
y Apyriit gocaianii — 85 % [31]. Ockinbku, 3acTOCyBaHHS AOCIiIPKYBaHOTO
EKCTPAKTy € JNOIIIbHUM 3 OIVIAAy Ha OiOJOTiYHUN Ta €KOHOMIUHUU €(eKT,
MONAJIBIII TOCIiKSHHs Oy CIIpSMOBaHI Ha BUBUCHHS MOTO BIUTMBY Ha Map-
KepHU CTpeCy, TUPEOiHY JIAHKY T4 aKTUBHICTh aHTUOKCUIAHTHUX CH3UMIB 1
BMicT mpoaykris [TOJI.

AHaJni3 ocTaHHIX gociaigxkens i mydaikaniii. Bizomo, mo xoptuzon Ta
TpuiionTupoHiH (T3) y pub 1e 0CHOBHI TOPMOHU SIKi BIUIMBAIOTh Ha MeTabo-
JIi3M, PO3BUTOK Ta CTPECOBI peakiii, a IXHiii B3a€MO3B’ 130K B OCHOBHOMY MpO-
ABJISIETHCS Yepe3 cTpec-MeTadoniunuii 6ananc. ToOTo pw miABUIIEHH] KOPTH-
301y BigOyBaeTbes 3HIDKEHHS T3, 30KpeMa depes cTpec Ta aJanTaliio 10 yMOB
cepenoBuIIa icHyBaHHs. [Ipu BiICYyTHOCTI cTpecy THPEOiAHI TOPMOHHU MiATPH-
MYIOTB PICT 1 PO3BHUTOK, & KOPTH30J BIINOBIJa€ 3a PEryislilo i0HHOTO rome-
ocrazy, 0OMiH pe4oBWH, eHepreTuuHuil Oananc. OTxe, 3a Aii cTpec-PpakTopiB
MiABHIIYETHCS KOPTH30JI, SIKM MOKE BIUTUBATH HA TUPEOINHY cucTeMy. € aaHi,
110 i1 Yac CTPECOBOI BiINOBIJII B pUO B3aEMOJIIIOTH TinogizapHa, KOPTU30JI0BA
Ta TUpeoinna cuctemu [13].

3a TexHOJOTiT BUPOIYBaHHS SMOHCHKOTO oceTpa (Acipenser schrenckii,
Brandt, 1869) y PAC, npu 30iibIlIEHH] IIIBHOCTI TMOCAIKUA CHOCTEPIranocs
3HAuHe MiJBUILIECHHS PiBHS KOPTU30JY B KPOBi, HATOMICTh PiBHI TPUHOITHPO-
HiHY 1 BUIBHOTO TPUHOATHPOHIHY 3HWKYBAIUCh, TOM1 K TUpoKcHH (T4) 3anm-
mraBcst cradinpHuM [12]. Li nani migTBepKyIOTh ASCTPYKTUBHUI BIUIMB HENO-
TPUMaHHS ONITUMAaJIbHAX HOPM ILITBHOCTI TIOCAAKH Ha MeTabomi3M oceTpis. Lle
aJlanTHBHA BiJIOBIAb OpPrani3mMy pud Ha XpOHIUYHHH cTpec, U0 IPUTHIYYE MeTa-
0oui3M 1 picT mpu AedinuTi pecypciB. Takok AOCTIIKEHO, IO 3a JIii BUCOKUX
103 KOPTHU30J1Y, 30KpeMa, BBEICHHS HOT0 J0pOCIuM camkam ouryru (Huso huso,
Linnaeus, 1758) nns monemoBaHHs cTpecy, piBHi T3 Ta T4 B cupoBariii Kposi
3HAYHO 3POCIH, TAKOXK CHOCTEPIraaoch MiJBUILEHHS IIIOKO3H, JiMiJiB, X0Iec-
tepuny. To6To KOpTH301 MO ]iKye MeTabomiuHi mokazHUKH. OTKe, B JaHOMY
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BHUIMAJIKY 32 XPOHIYHOTO MiBUILEHHS KOPTH30Iy BiIOYyBa€THCSI HE MPUTHIUCHHS,
a MiIBUIIICHHS TUPEOIMHOT aKTUBHOCTI [ 14].

VY niteparypi HasiBHi AOCHIPKCHHS] CTOCOBHO BIUIUBY CTPECY, CIIPUYMHE-
HOTO JIi€l0 NeBHUX npenapariB Ha aktuBHicTE COJl, karanasu Ta KOPTU30ILY Y
ManbKiB ceBpioru (Acipenser stella Pallas, 1771) [16]. KoHcTaroBaHO Takox
3pOCTaHHsI PIBHA KOPTU30JY Y KPOBi pu0 3a yMOB TpaHcopTyBaHHs [17].

Koptuzon uepe3 memOpaHHi Ta BHYTPILIHbOKIITHHHI IIJISIXH PELIETITOPIB
MOXe cTuMynoBat yTBopeHHs ADK, Ta akTUBYBaTu CUTHANBHI KacKaaH, 10
MOB’s13aHi 3 €HEePreTHYHUM MEeTaboi3MOM 1 MITOXOHJPIaNbHOI aKTUBHICTIO
[15]. TopMOH KOPTH30J € BaKIMBUM PETYAATOPOM HEHMPOEHIOKPUHHUX CTpe-
coBUX peakuiil y kictkoBux pub [12,14,15]. Bin mepeBaxHO BILIMBaE Ha TKa-
HUHU-MIIIIEH] Yepe3 TeHOMHUMN NUIAX, SKUM BKJIFOYAE B3AEMOJIIO 3 I[UTOIIA3-
MaTHUYHUMH TIIOKOKOPTHKOIIHUMH PELEenTOpamMH, i THM CaMHUM MOJIYITIOI0UN
eKCIIpecito TeHiB cTpecoBoi peakiii. Kopruzon Takok mMoxke 3a0e3mnedyBaTd
WBUIKWHN e(eKT yepe3 HereHOMHI IUIAXH, SIKi HE BKIIOYAIOTh TPAHCKPHIILIIO
reHiB. X04a KOPTH30JI-0MOCEePEIKOBaHI TeHOMHI NUISIXU A0Ope OMUCaHi y KiCT-
KOBHUX pUO, HSTCHOMHI LIUISXH JI0 KiHIIsS He BUBYEHi [15].

B ymoBax akBakynbTypH €IMi30AH MacoBOi CMEPTHOCTI JIMYMHOK 4YacTo
OB’ s13aHi 3 epiogaMu Iepexoy 10 iHIIOro pauiony >kuBneHHs [19, 20]. Top-
MOHH IIUTOIOIOHOT 3aJI031 BiIIrPalOTh BUPIIIAILHY POJIb Y PO3BUTKY Ta METa-
MOp 031 INYMHOK, BKIIIOUAIOUH NIepeXif Bil eHAOT€HHOTO 10 €K30TCHHOTO KHB-
JICHHS, 1 TOMy BUKOPHCTOBYIOTHCS B aKBaKYJIBTYpi AJ1sl CTUMYJIOBAaHHS BUKIILOBY
3 iKpH, POCTY Ta BUKMBAHOCTI Oararhox BUiB pub. Hanpukian, ek3oreHHe BBe-
JICHHSI TPUHONTUPOHIHY 03epHOMY oceTpy (Acipenser fulvescens Rafinesque,
1817) mokpaiiye BIKMBAHICTh T TEMIIH POCTY Ha PaHHIX KPUTHYHHX €Tarax
nepexony >kuBieHHs [19].

BcraHoRBiieHO, 110 KOPTHU30JI PETYNIOE JOKaIbHY 0100CTYIHICTH T3 y
cUHeranbchkoi kambanu (Solea senegalensis Kaup, 1858) uepe3 neiionyBaHHs
30BHIIIHBOTO Kinbls (outer ring deiodination — ORD) nipu sikomy 3 THPOKCHHY
BHJIQJISIETHCS. OJIMH aTOM MOy 13 30BHILIHBOTO KibIIS THPO3UHOBOT'O CKEJETa,
110 MEepPEeTBOPIOE HOTO Ha aKTHBHILIMK TOPMOH TPHHOATUPOHIH OPraHOCIIEIH-
(hiuauM criocobom [18].

JlentnHaH no0Ope BiOMHI SK IMyHOCTUMYIISITOD, ajie TOCIiIKEHHS HOoTo
MOTEHLIHHOI KOpUCTI uia pubd HemocTarHi. HasBHI pe3ynbraTé TOCIHiIKeHHS
3aCTOCYBaHHS [JOOAaBKM JICHTUHAHY Yy BEJIMKOPOTOro OKyHsi (Micropterus
salmoides Lacepéde, 1802) noka3zanu, o 100aBKa MOXE CIIPUSITA POCTY, MijI-
BHUIIIYBaTH aKTUBHICTh aHTHOKCHJIAHTHUX (PEPMEHTIB y KPOBi Ta MEUiHIIi, 3Mill-
HIOBaTH IMyHHY CHCTEMY Ta ITiIBUILYBaTH CTIHKICTh 10 XBOpoO [21].

JlonaBaHHS JICHTHHAHY JIO PalliOHy a31aTChKOT0 MOPCHKOTO OKyHs (Lates
calcarifer Bloch, 1790) mokpaimio pict, reMaTo0i0XiMiuHi apaMeTpH, CTIHKICTh
J10 XBOpoO cripuurHeHux S. Agalactiae ma excnpeciio eenis pocmy U iMyHimeny.
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JochimkeHHsIMH BCTaHOBJIEHO, IO Oararopa3oBi iH €Kil P-TIokany,
OTPUMAHOTO 3 STYMEHIO, MOXKYTh MOKPAIIUTH iIMyHHY BiIMOBiIb Ta CTIHKICTH A0
3aXBOPIOBaHb y Mojoni L. Rohita npotyu iHGeKIil, CIpUYMHEHNX YMOBHO-TIa-
TOTCeHHUMH MiKpoopranizmMamu A. Hydrophila ta E. Tarda [24]. B-ritokanu — 11e
DIIFOKO3HI TOJIiMEPH, IPUCYTHI B KIITHHHUX CTIHKax POCIIWH, TpU0OiB Ta OaKkTe-
piii, sSiKi MarOTh iIMyHOCTUMYJIOBAIIEHY Aif0 y puo [25]. Ockinbku BOHM MOMiOHI
3 TpHOKOBUMH 200 OaKTepialbHUMU TPaMHETaTUBHUMH TOJTicaxapuaaMu, puoun
PO3MI3HAIOTH Wi MoJicaxapuau Ak dyxopimHi arentd. [licas ix mii iMmyHHa
cucteMa pud pO3BUBAE 3amajbHy peaklilo, MoAiOHy 110 peakuii Ha XBOpoOy,
3a0e3Meuyoun 3aXKCT BiJl YMOBHO-TTATOTCHHUX iH(EKIIi [26].

B cBOIO uepry aHTHOKCHJaHTHA CUCTEMa B OCETPOBHX PHO € CKIaTHUM
Ta ePEeKTHBHUM MEXaHi3MOM, 1110 J03BOJISIE TM alanTyBaTUCS 10 MIHJIIMBUX YMOB
30BHIIIHBOTO CePeOBHINa [5].

MocTanoBka 3aBnanus. [IpencraBHuKYN poaunu Acipenseridae, B TOMY
YUCIIi ¥ MOJIOZb PYChKOTO oceTpa (Acipenser gueldenstaedtii), NeMOHCTPYIOTh
BHCOKY YYTJIUBICTB 70 cTpec-(haKkTOpiB, IO B CBOIO YEPTy MPOSBISIETHCS 3Mi-
HaMH B CHIOKPUHHIH perynsuii. BiosoriYyHo akTWBHI pEUOBHHHU JICHTHHAHY,
BOJIOAIIOTH METaOOMIYHUMH, IMyHOCTUMYJTIOBATBHUMHU ¥ aHTHOKCHUIAHTHUMHU
BJIACTUBOCTSIMH, IPOTE iXHI BIUIMB Ha TOPMOHAIBHO-aHTHOKCHIAHTHUN
OanaHc oceTpoBUX PUO JOCTIIKEHO HEAOCTaTHRO. AHANI3 JaHHX JiTeparypu
MOKa3aB, IO MPOBEACHI MOCHiIKEHHS y LbOMY HampsiMi € ¢parMeHTapHi i
NoTpeOyIOTh AETANbHOTO BHMBYEHHS. Y TMOMEpEeNHIX HAIIMX TOCIHiIKEHHIX
OyJ10 MOKa3aHO IO3UTUBHUM BIUIMB €KCTPAKTy Ipu0a MIKiTake Ha TEMITH POCTY
1 BWKHMBaHICTh PYCBKOTO OCETpa B MpOILECi BHPOLIYBAaHHS Bil JMYMHOK IO
JKATTECTIMKUX cTramii [31].

3 omisgy Ha I, 3aBAaHHSAM JOCIHIDKCHHS Oysio 3’sCyBaTH BIUIMB
eKCTpaKTy rpubda muiTake Ha piBeHb OiOMapKepiB CTPECOBUX CTaHIB y OCETPIB,
30KpeMa KOPTU30J1y i TPHHONTHPOHIHY Ta CHCTEMY aHTHOKCHUIAHTHOTO 3aXHCTY.
Lle 103BONMUTDH OLIHATH MOXIIMBICTb BUKOPUCTAHHS BKAa3aHOTO Iperapary AJs
MiABHIICHHS CTIHKOCTI pU0 10 CTPECOBUX YMHHMKIB MpH BUpolryBaHHi y PAC.
Pazom 3 1M, oTpuMaHi pe3ynbTaTd CIPUSATUMYTh YIOCKOHAJICHHIO TEXHOJOTI1
BUPOILyBaHHS MOJIOZI OCETPOBUX PHO.

Marepiaau i MeTonu mocaimkeHHs. J(oCHiPKeHHS MPOBEACHO i3
3a0e3MeYeHHsIM ONTUMAIBHUX MapaMeTpiB YTPUMaHHS OCETPiB Ta AOTPHU-
MaHHSIM 3arajJbHONPUIHATHX METOJUK MPOBEICHHS €KCIIEPUMEHTIB Y pUOHHU-
1Bl [20]. O0’exTOM AOCIHIIKEHHS Oylia MOJIONb PyChKoro ocerpa (Acipenser
gueldenstaedtii Brandt, 1856), 1Ky oTpuMaiu i3 3aruIiHEHOI IKpU B peIlH-
pKyJsiniiiHii akBakynerypHii cuctemi (PAC) JIbBiBchbKOi AOCHigHOT cTaHIiT
Iactutyty pubHoro rocnomgapctea HAAH. YV naHoMy eKCIEpUMEHTI BHKO-
PHCTOBYBaJIM MOJOJb PYCHKOTO OCETpa 3 MoYaTkoBow macoro 140,8 £ 1,2 1.
VY nBa akBapiymu, 06’emom 0,5 mM* koxHU#, OyTI0 MOCAIHKEHO MO 7 SK3E€MII-
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JSAPIiB PyCHKOTO oceTpa (KOHTPOJIbHA 1 nochigHa rpynu). LHineHICTh Mocaaku
pub Bignosimana icHyourM HOpMaM. PuOu 000X TpyIl OTpHUMYyBAIH CyXHi
kopMm Alltech Coppens Suprime — 15 y BiIIOBITHOCTI 3 iCHYIOUMMH HOPMaMu
rogieai. OcoOMHaM JOCHIIHOT TPy JTOJATKOBO JI0 BKA3aHOIO KOPMY J10J1a-
BaJIM JIOCIIIKYBaHUHN EKCTPAKT rpuda muitake y kinbkocTi 0,1 %. Jlns nuporo
TOTOBHH CyXHH €KCTPaKT, PO3MIIIYBaJIX 3 BOJOO i PIBHOMIpHO HAHOCHIJIH Ha
MOBEPXHIO CYXOT0 KOPMY CIIPE€EM, BUCYIIYBaJH 1 MPOBOAMIN TOIIBIIO BiAIO-
BiJIHO /10 TXHBOT'O BiKYy Ta BaroBUX MOKa3HUKiB. TpHUBalicTh EKCIIEPUMEHTY —
28 ni6. Temneparypuuii pexum migrpumyBanu Ha piBi 20,0+£1,5°C. TI'ia-
POXIMIYHHMI PEXHUM BIiJNOBIJaB HEOOXITHUM BUMOTAM [IJIsi BUPOIIYyBaHHS
oceTpoBux puo.

[Micns 3aBeplieHHS MOCTiAY y CHPOBATLi KpOBI pHO BH3HAYaIH BMICT
KOPTHU30J1y Ta TPUHOATUPOHIHY, @ B TKAHWHAX MEUiHKA — AKTUBHICTh aHTUOKCH-
nmautHux ensumiB: COJ] Ta karaiasu, a TaKO)X BMICT JI€EHOBHX KOH IOTaTiB Ta
TBK-akTUBHUX TIPOAYKTIB.

KoHIileHTpallito Ji€HOBUX KOH FOTATiB BU3HAYAIM 332 METOJOM, IO IPYH-
TYETbCS HA Peaklii ONTUYHOI T'yCTHHM TeNTaHi30MPONaHOILHOTO E€KCTPaKTy
ninigis. Busnauenns konnentpaiii THK-akTUBHUX MPOIYKTIB MPOBOIUIH CIICK-
TPO(QOTOMETPUYHO 32 KOJIBOPOBOIO PEAKITIEI MK MaJIOHOBUM JiaJIbJETiIOM 1
Ti00apOITypOBOIO KHUCIIOTOIO, SIKA TPOTIKAE B KHCIOMY CEPEAOBHILI Ta MPH Aii
BHCOKOI TeMIIepaTypH, yTBOPIOIOUH TPUMETHIIOBHIA KoMIuteke (KopobelinnkoBa,
1989). AxtuBHicTh cynepokcuaaucmytazu (COJl) BU3Ha4aIu 3a METOAOM, L0
0a3yeThCs Ha BITHOBJICHHI HITPOTETPA30IiI0 CHHBOTO CYNEPOKCUIHUMH Paju-
KaJlaMH, sIKi yTBOPIOIOTBCA Y Pe3y/bTari peakuii Mix GeHasnHMeTacy1b(paToMm i
BIIHOBJICHOIO (hOpMOIO HikOTHHaMimauHyKIeotuay (lyounina, 1983). Busna-
YEeHHS! aKTUBHOCTI KaTalla3u MPOBOAMIIM, BUKOPUCTOBYIOYM METO[, IO IPyH-
TY€TbCS Ha YTBOPEHHI CTilKOT KOJIBOPOBOI KOMIUIEKCHOI CITONYKH 3a peakii
MEPOKCUIY BOIHIO 3 coNisiMu aMoHii Momibaaty (Kopomtok, 1988). Buznauenns
BKa3aHUX MOKa3HUKIB y 0i0J0riyHOMY MaTepialii pud MpoBOIWIIN 3TiJHO 3a3Ha-
YEHHUX METOUK, sSIKi OnucaHi y MoBiHUKY [29]. Bu3sHaueHHs BMicTy Oijka mpo-
BOIMIIM 32 MeToioM bpeadopna [32].

Bu3HaueHHs BMIiCTYy KOPTH301Ty 1 BUIBHOTO TPHHONTHPOHIHY y CHPOBATIIi
KpOBi MPOBOJMIIN METOAOM iMyHO(pEpMEeHTHOTO aHali3y Ha anapari Labline100,
BHUKOPHCTOBYIOUM Habopu i BuzHadeHHs1 ¢ipmu Astra biotech (Cortisol kit,
Free T3 kit).

Opneprxani HUQPOBI AaHi OMPabOBYBAIH METOJaMHU BapialiiHoOl cTaThC-
TUKH, BUKOPUCTOBYIOUH CTaHAAPTHUH MaKeT CTATUCTUYHUX IporpaM Microsoft
Excel. Busnauanu cepenni apudmernyti BenuuuHu (M), cepeiHio KBaapa-
TUYHY TIOMHJIKY (M) 1 BiporigHicTh pizHULG (P) MiX JOCTIIKYBaHUMU cepea-
HbOapHU(QMETHYHUMHU BendrHAMHU. CTaTUCTUYHO BipOTiAHY PI3HHILIIO OTpUMa-
HUX TIOKA3HUKIB OL[iHIOBaIH 3a t-Kputepiem CThiofneHTa [2]
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Pe3ynbratun npociigkeHb, Ta ix o0roBopeHHsl. CTaH CHCTEMH aHTH-
okcuaanTHoro 3axucty (CA3) y nociimKyBaHUX OCETPiB 3a BIUIMBY €KCTPAKTY
rpuba muiTake OIiHIOBAIU 38 aKTHBHICTIO CH3UMHOI JIAHKH W THTEHCHBHICTIO
nporieciB nep okcuaHoro okucHeHHs minigiB (IT0J]) y TkannHax nedyiHku puo.
V nmanomy Bumnaaky eH3uMHA Jlanka AOC mpeacTaBiieHa CyIepOKCHIIUCMYTa-
3010 (CO/l) i karanazoro; nponyktu [10J1 — nieHoBuMu kon’1oraramu i ThK-ak-
TUBHUMU IPOAYKTaMH.

Sk BiioMoO, MiJ] BILTABOM HHU3KH (PaKTOPIB, 30KpeMa i CTPECOBUX YHHHU-
KiB, nopyuryerbcs 6ananc nponecis IIOJI-CA3. [ntencudixkaris nponecis [1OJI
MPU3BOANTH 10 YTBOPEHHSAM BHCOKOAKTUBHUX IIMITHUX PaaWKaiB. A Takox
nopymeHHs B cuctemi CA3 Tta [1OJI MoxyTh OyTH CipHYMHEHI TrinepnpoayK-
€10 PEYOBUH, AKi BUKOHYIOTh (DYHKIII0 aHTHOKHCHHUKIB 1 3aXHUIIAIOTh KITITHHU
BiJ HaamUIIKoBOrO yTBopeHHs npoAykTiB [10JI. TEK-akTiBHI MponyKTH € KiH-
LEBUMH MPOAYKTAMHU MEPOKCUIHOTO OKUCHEHHS JIMiNiB M iHIMKAaTOpOM OKHC-
HOTo cTpecy B opraHi3mi, Tofi sik COJ] € penpe3eHTaTHBHUM MapKepoM aHTH-
OKCHIAHTHOI CHCTEMH.

Pesynbratn mpoBenEeHMX AOCIHIIKEHb IIOKA3alH, L0 3aCTOCYBaHHA Y
paiioHi oceTpiB AOCHIJHOT IPYIN EKCTPAKTy rpuba muiTake CIpuIHHsE iHTi0Y-
I0YH BIUTMB Ha iHTEHCHBHICTH MPOIECIiB MEPOKCHUIHOTO OKUCHEHHS JIMiTiB y
TKaHWHAX MEUiHKH, 1 0COOIMBO 1X KiHIIEBUX MPOAYKTIB (Tabmuus 1).

Tabnuys 1. AxrtuBhicts CO/l i kaTasa3u Ta BMicT 1i€HOBUX KOH’IOTaTiB i
TBK-akTHBHMX NPOAYKTIB y TKAHNHAX NMEeYiHKHA MOJIO/i PyCHKOI0 oceTpa
3a 3aCTOCYBaHHSA y iX palioHi ekcTpakTy rpuda muirake (M+m,n=3)

JocainkyBaHi noKasHUKH Kontpoas Hocaix
Co[, "
V. O/xe. mr b 1,940,13 1,34+0,08
Karanasa,
Mxkwmons H O, /xB. X Mr 6ika 49,41+0,320 49,960,147

JlieHOBI KOH 10TATH,

C (amonb /Mr Ginka) 2,35%0,14 2,30+0,14

TBK-akTuBHI IPOIYKTH,

(HMOIIB /MT OinKa) 1,82+0,25 0,95+0,32*

Tak, BmicT TBK-akTHBHMX NPOAYKTIB y TKaHWHAX TEYIHKHA OCETPiB
nmociiaaoi rpymu OyB B 1,9 pa3za MeHITHH, HiXK y KOHTPOILHIN. SHIKCHHS BMICTY
npoayktiB [10JI, i oco6muBo THK-akTHBHMX MPOXYKTIB y TKaHWHAX MEUIHKU
OCeTpiB MOCHIHOI TPYyHH MOXHA TOSCHUTH 3HIKCHHAM (HEPMEHTATHBHOI
aKTUBHOCTI JTOCITIKYBaHUX €H3UMIB. BUTBIIIOI0 MipOt0 1€ BUpa)keHO 3a JTOCITi-
JDKSHHS CYTIEPOKCHIITUCMYTa3HOT aKTUBHOCTI, KiTFouoBor0 eH3umy CA3. Tak, y
TIEYiHII OCETPIB ITi€l TPYIIA CTOCOBHO KOHTPOILHOI BHUsIBIICHO HIDKTY Ha 30,9 %
CYNEePOKCHIIMCMYTa3Hy aKTHBHICTh. BipOTiqHUX 3MiH IOI0 AKTUBHOCTI KaTa-
JIa3u y TMeUiHIi 0CeTPiB KOHTPOJIBHOI 1 JOCTIAHOI TPy HaMH He 3a(iKCOBaHO.

124



BodHi Giopecypcu ma akeakynomypa, 2(18) /2025

TakuM 4rHOM, OTPUMaHi AaHi CBiAYaTh PO iHT10YIOUHii BILUTUB €KCTPAKTY
rpuba muitake Ha iIHTEHCHUBHICTH MTPOIIECiB TIEPOKCUIHOTO OKMCHEHHS JIITI/TIB Y
TKaHMHAX TIEYIHKH OCETPIB, 110 HMOBIPHO 3yMOBIIEHO KOMIUIEKCHOIO /Ti€10 YMH-
HUKIB JOCIIHKYBAaHOTO EKCTPAKTy Ha aKTUBHICTH KIFOYOBOTO €H3UMY CHCTEMHU
AHTUOKCHUIAHTHOTO 3aXHCTY.

OpneprxaHi HaMH pe3yNIbTaTH JOCIIIKEHb BMICTy piBHS KopTH301Yy Ta T3
npeacTaBieHi y Tadmuui 2. 3 naHux Tabiuii 6auuMo, 0 3aCTOCYBaHHS Y paili-
OHI OCETPIB EKCTPAKTY 3 TpHrda MHiTake CIPHYNHSAIO 3HIKEHHS BMICTY KOPTHU-
30JIy Y CHPOBATIIi KPOBi, HOro piBeHb BiporiHO 3MeHIIUBCs Ha 38,8 % cTOCOBHO
KOHTpPOJIBHOI TpynH. [Ipy LbOMy BMICT TPUHOATUPOHIHY B OCETPIB JOCHTIIHOT
rpynu 3pic Ha 28,8 %. MoXeMO MPUITyCTUTH, 110 MiJABHUIIECHHSI METa0OIIuHO
AKTUBHOTO TOPMOHY IIMTOMOMIOHOI 3271031 HMOBIPHO TaKOXK BIUIMBATHME Ha
OOMIHHI TpollecH B OpraHi3Mi PyCBKOTO OCETpa, CHPUYMHSIOUH CTUMYIIIO-
BaJbHY Air0. OJHAK 11l JaHi MOTPeOyOTh MOANBIIOTO ACTATLHOIO BUBUCHHS.

Tabnuysa 2. BMicT KOPTH30J1y Ta TPHIIOATHPOHIHY Y CHPOBATLi KPOBi
MOJIO/Ii PYCBKOI0 0CeTpa 3a 3aCTOCYBAHHA Y iX pallioHi eKCTpaKkTy
rpu6a muirake (M+m,n=3)

JocaimkyBaHi ropMoHU Koutpoan Hocain
TpuitontupoHnin (T3), 2,60+ 0,43 3,3440,44
TIMOJIB/JI
KopTr3om, HMOIb/1 857,82+127,08 525,414£7,92%%*

OneprkaHi pe3ybTaTH TOCTiHKEHb MAIOTh TAKOXK 1 MPaKTUIHE 3HAYCHHS,
aJKe MiATBEPIKYIOTh, IO TOJaBaHHs eKCTPAKTy Ipruda MuiTaKe, IKHi MiCTUTh
omu3pko 30 % NeHTHHAHY 0 KOPMY OCETPOBHX PHO MOKE MiABHUIYBATH iXHIO
CTiliKicTh A0 cTpecy mpu BupoimnyBauHi B PAC, a 3poctanus pisas T3 moxke
CBIJJYNTH PO aKTHBI3AIIF0 META0OII3My Ta POCTOBUX IPOIIECIB.

BucnoBku. JlomaBaHHS O KOpPMY OCETpiB €KCTPAKTy Tpmda MIuiTake
CIpUYMHSE 1HTIOyIOUMi BIUIMB Ha IHTEHCHBHICTH MPOIECIB IMEPOKCHAHOTO
OKHCHEHHS JIIIiTiB, PO MO CBIMYUTH BiporigHO MeHIIHH BMicT TEK-akTuBHIX
MIPOAYKTIB Yy TKAaHMHAX MEYiHKH OCETPIB Ha TIi 3HIKEHHS CYMEPOKCHAINCMY-
Ta3HOI aKTHUBHOCTI. 3a Ail YNHHUKIB €KCTPaKTy rpuda muiTake y KpoBi oceTpiB
KOHCTaTOBAaHO 3POCTAHHSA BMICTY TPHHOATHUPOHIHY Ta BipOTiIHE 3MEHIICHHS
PIBHSI KOPTH30ITY, 110 BKa3ye Ha 3HWKEHHS CTPECOBOI peakiii Ta crabimizarito
MeTabOoIIYHOTO TOMEOCTa3y OpraHi3My OCeTpiB 3a yMOB BUpoIyBanHg y PAC.

Moasixku. Hemae.

®inancyBanHsa. OTpuMaHi pe3ynbTaTh € CKIAJ0BOIO Mporpamu (GyHa-
MEHTaIBHUX HaykoBuX gociimkerb HAAH na 2021-2025 pp.:

32.«CucteMa KOMIUIEKCHOTO HAYKOBOTO 3a0e3IedeHHs] PHOHOTO ToCIIo-
JlapCTBa Ha BHYTPINIHIX BogoMMax Ykpainm» («PHOHHUIITBO Ta prOaILCTBOY) 3a
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3apranusIM 32.00.00.05. @ «Po3pobieHHsT 010TEXHOJIOTIYHUX METOMIB ITiIBU-
HIEHHS KUTTECTIHKOCTI OCEeTpOBHUX pHO Yy paHHBOMY OHTOTeHe31» (Ne nepxpee-
ctpanii 0121U108908).

Konduaikr inTepeciB. Y uiii po0oTi KOH(IIKT iHTEpeciB aBTOpiB
BiJICYTHIH.
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The article presents the results of experimental studies on the effect of the
drug under the commercial name “Shiitake extract Fungipapa Lentinula edodes” on
the activity of the antioxidant defense system and hormonal profile in young Russian
sturgeon (Acipenser gueldenstaedtii Brandt, 1856) under conditions of cultivation in
a recirculating aquaculture system (RAS). In addition to the advantages of growing
sturgeon in RAS, there are a number of disadvantages that lead to stress, reduced growth
rates, and reduced resistance in sturgeon (Zhang et al., 2025).

For the study, young Russian sturgeon with an initial weight of 140.8 £ 1.2 g
were used. Seven Russian sturgeon were placed in each of two aquariums, each with
a volume of 0.5 m3 (control and experimental groups). The stocking density of the
fish complied with existing standards. Fish from both groups were fed Alltech Coppens
Suprime — 15 dry feed in accordance with feeding standards. In addition to the specified
feed, the experimental group was given 0.1% of the studied shiitake mushroom extract.
To do this, the prepared dry extract was mixed with water and evenly sprayed onto
the surface of the dry feed, dried, and fed according to their age and weight. The
experiment lasted 28 days. After completion of the experiment, the content of cortisol
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and triiodothyronine was determined in the blood serum of fish, and the activity of SOD
and catalase, as well as the content of diene conjugates and TBC-active products, was
determined in liver tissues.

The studies showed that adding shiitake mushroom extract to sturgeon feed has
an inhibitory effect on the intensity of lipid peroxidation processes, as evidenced by
a significantly lower content of TBA-active products in the liver tissues of sturgeons
against the background of a decrease in superoxide dismutase activity. Under the
influence of shiitake mushroom extract, an increase in triiodothyronine content and
a probable decrease in cortisol levels were observed in sturgeon blood, indicating a
reduction in stress response and stabilization of metabolic homeostasis in sturgeon
under conditions of cultivation in a recirculating aquaculture system.

Key words: sturgeons, shiitake, lentinan, cortisol, triiodothyronine, AOS, RAS.
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VY crarti 31iliCHEHO MOPIBHUIBHUIN aHaIli3 CHCTEMHU cepTUdiKalii aKBaKyIbTYpH
B YKpaiHi Ta kpainax €Bpomneiicbkoro Corosy. Po3missHyTO HOpMaTuBHO-IIPaBOBI OCHO-
Bu, mixxHaponHi crannaptu (GLOBALG.A.P., ASC, Organic EU), a Takox MexaHi3Mu
MPOCTEIKYBAHOCTI Ta KOHTPOJIIO SKOCTI MPOAYKIlii. Br3Ha4eHO KIFOYOBI BIAMIHHOCTI
MIDK YKpaiHCBHKOIO Ta €BPOIICHCHKOI0 MOJEISIMU cepTH]IKallil, OKPECICHO BUKIMKH Ta
NEepCIeKTHBH rapMoHi3zauii. Pe3ynpratn nociikeHHs MOXYTh OyTH BUKOPHUCTaHI JUIs
PO3po0OKH HalioHaJIbHOI crparerii iHTerpanii YkpaiHu y €BponelCchbKHil PUHOK aKBa-
kyastypu. Ceprudikariis akBakyisTypu B €Bpormericekomy Coro3i 0a3yeTbes Ha iH-
TErPOBAHOMY IIIJIXO[i, SKUH OXOIUTIOE EKOJIOTiYHI, COI[iaJbHI Ta SKOHOMIYHI aCHEKTH
BUpoOHHULTBA. OCHOBHUMHM HAlpsIMaMH € OpraHiyHe BUPOOHHIITBO, EKOJIOT1YHA BiJIIO-
BiJIaJIbHICTh, OE3IEYHICTh XapuOBUX NPOAYKTIB Ta J0OpoOyT mpariBHuKiB. €C aKTHBHO
BIIPOBAJKY€ HUPPOBY MPOCTEIKYBAHICTh, 3HHKYE BILUIUB Ha JOBKLLJIS TA CTUMYJIIOE BU-
KOPHUCTaHHS cTaiux pecypcis. [lonut Ha cepTrdikoBaHy MPOAYKIIIIO 3pOCTAE, OCOOIH-
BO CEpeJl BEIMKUX PUTEHIIepiB 1 cBigoMux crioxuBadiB. B Ykpaini ceprudikamis akBa-
KyJBTYpH Jiniiie Habupae o0eptiB. Jlesiki BAPOOHUKHU BXKE MPOXOAATh cepTU(iKaIliio 3a
€BPOIEHCHKUMH CTaH/JapTaMu, 30KpeMa opraHivHuMH. B Ykpaini BiACyTHIN HiniCHUMA
3aKOH IPO aKBaKYJIBTYPy, 10 OXOILUIFOE BCi ACIIEKTH BUPOOHHUIITBA, €KOJIOTIi, Oe3meKu
ta ceprudikauii. [Ipore BiACYTHICTh HAI[IOHAJIBLHOTO €IMHOTO CTAHIAPTY YCKIIAIHIOE
rapmoHizanito 3 Bumoramu €C. OcHOBHUMHU Oap’epamMy 3aJIMILAOTHCS HEAOCTATHS
00i3HaHICTh BUPOOHMKIB, BUCOKA BapTiCTh cepTHdikanii Ta oOMeXeHHH NOCTyNl 10
aKpeAUTOBaHUX opraHiB. bpakye ¢axiBuiB, siKi BOJOMIIOTH 3HAHHSAMH PO MIXKHAPOIHI
cranaapry, ayaut, HACCP, ISO tomo. Ceprudikauis norpedye iHBeCTULIN y JIOKY-
MEHTAIIi0, ayJIUT, MOJICPHi3allil0 BUPOOHHIITBA — 110 € CKJIJHUM JUTS MaJIHMX 1 CepeaHixX
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rocrnogapcTB. Mu BOa4aeMo BHpILIEHHS IMX MPOOJIEM HACTYHHHM YHMHOM: pO3pOOKa
HaIllOHAJBHOTO CTaH/AAPTy aKBaKyJIbTYpH, TapMOHI30BaHOTO 3 €BPOINEHCHKUMH HOp-
MaMH, 3allpOBaPKyBaTh OCBITHI IPOTpaMy Ta TPEHIHTH JUIS BUPOOHMKIB 1 ayJUTOPIB.
Hyxe BaxxJmBa AepkaBHA MiATPUMKA cepTH(iKallii — TpaHTH, KOMIIEHCAii, MIBTH, a
TaKOX IHTETpallis B eKCTIOPTHI JAHIIOTH Yepe3 KOOTepalito Ta MApKETHHT.

KitrouoBi citoBa: akBakyjIbTypa, CepTU(IKallisl, CTaHIapTH3aIlis, Ykpaina, €Bpo-
neiicekuii Coro3, GLOBALG.A.P., ASC, npocTexyBaHICTb.

IlocTanoBka mpodiemMu. AKBaKyjJIbTypa — II€ BHUPOIIYBaHHS BOIHHUX
opraHi3miB (pubu, pakoroAiOHNX, MOIIOCKIB, BOIOPOCTEH) Y KOHTPOIHOBAHUX
yMoOBax. BoHa € BaKJIMBOIO CKIIQJIOBOIO arpapHOTO CEKTOpY, IO Ma€ CTpare-
riYHe 3HAYEHHS JJIs MPOIOBOJIBYOI OE3MEeKH, 3alHATOCTI HACEJICHHS Ta PO3-
BUTKY CUTBCHKHX TEPHTOPIMH.

3 eKOHOMIYHOTO OIS, aKBaKYJIbTypa 3a0e3neuye cTadiibHe BAPOOHH-
TBO OLIKOBOT MPOAYKIIiT HE3aJIEKHO BiJl MPUPOIHUX YMOB, CIIPHSIE PO3BUTKY
MaJIoro Ta CEPEAHBOTO Oi3HECY, CTBOPIOE POOOUi MICIS Y CITbCHKHX perioHax,
Mi/IBUILY€E EKCTIOPTHUI TOTEHIIia)l KpaiHu.

3 eKoJoriuHOro OOKyY, CydacHa akBaKyJIbTypa 3MEHIIIYE THCK Ha IPUPOIHI
NOMYJALiT pub Ta 1HIIMX BOIHUX OPraHi3MiB, clipusie 30epekeHHI0 Oi0pi3HOMa-
HITTS, MOXKE IHTEIpYBaTUCS B €KOJIOTIYHO YUCTi TEXHOJIOT11, 30KpeMa opraHiuHe
BUPOOHUIITBO Ta 3aMKHYTI cucteMu Bomonocradanus (Y3B) [1].

AHaji3 ocTaHHiX AocaimkeHb i myOmikauniil. Ykpaina mae 3HauHUN
MOTEHLIAN IS PO3BUTKY aKBAaKyJIBTYpH: 3arajibHa IUIONIA BOAOHM, MPUAATHHX
JUIs puOHUITBA, CTAHOBUTH ONTU3BKO 1,3 MITH ra, 3 IKHX aKTHBHO BHKOPHCTOBY-
eTbes auie 60%.

OcranHi gocmipkeHHs Ta myomikarii (2020-2024 pp.) 3 Temu cepTudika-
il akBakyneTypu B €Bpomneiicekomy Coro3i Ta YKpaiHi cBiI4aTh Mpo akTUBHY
TpaHcOopMAIIilo TaTy3i B HAIPSMI CTaJIOro pO3BUTKY, €KOJIOTTYHOT BiATIOBI1ab-
HOCTI Ta iHTerpamii A0 €BPOMEHCHKOTO PUHKY. Y HAayKOBHUX poOoTax yKpaiH-
CBKHUX JOCTIIHUKIB, 30kpeMa y nipaii . TioTronHnKa [2], akieHTOBaHO Ha HE0O-
X1JIHOCTI BIIPOBAPKCHHS IHHOBAIIIMHUX TEXHOJIOTIH B aKBaKyJIBTYpi, ajanTarii
BUPOOHHYHUX TPOLECIB 10 BUMOI €BPOINEHChKUX CTAHJAPTIB Ta MiABHINECHHI
eextuBHOCTI ceprudikaiii [3]. ABTOp MiIKPECITIOE BAXKIUBICTh FrApMOHI3aIIii
HarfioHadbHKUX miaxoniB i3 cucreMamu ASC, GLOBALG.A.P. ta EU Organic,
IO TO3BOJINTH YKPAaiHCHKUM BUPOOHUKAM BUHTH Ha MIXKHAPOIHI pUHKH [4, 5]

[My6nikamii mpodinekHUX pecypciB, Takux sk AgriGator (2024), noBigom-
JSIFOTH TIPO Te, o YKpaiHa ajxanTtysana noHan 70% 3akoHomaBcTBa y cdepi
pubanbcTBa Ta akBakyleTypu 10 HopM €C. ImmiemenrTarist akriB npasa €C
OXOIUTIOE BUMOTH JI0 MPOCTEKYBAHOCTI MPOMYKIlii, €KOJOTIYHOI0 KOHTPOJIIO,
J00po0yTy BOIHUX OpPraHi3MiB Ta yMOB BHpOOHHUIITBA. Lle cTBOproe mepemy-
MOBH JUIs O(iliifHOTO CKpUHIHTY 3 00Ky €C, 1m0 € HeOOXiTHMUM €TaroM iHTe-
rpaiii B €BpONEHChKY MONITUKY Y cepi akBaKyIsTypH [6, 7].
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OxpeMy yBary NmpHIiIEHO MEpCHeKTHBaM (iHaHCYBaHHS 3 OOKy €Bpo-
necbkoro OHIY MOPCHKOTO Ta puOHOTO TOCTIONAPCTBA, IO BiAKPUBAE MOXKIIH-
BOCTI /IJ1s1 MOZIepHi3alii yKpaiHChKUX akBadepM, MiJBUILECHHS SKOCTI IPOIYKIii
Ta BIPOBAKEHHS IU(PPOBUX CUCTEM cepTUdiKalii.

3arasioM, Cy4acHi JOCHiKEHHS T ITBEPAKYIOTh, 0 cepTU(iKallis aKBa-
KYJIBTYPH € HE JIUIIEC IHCTPYMEHTOM KOHTPOJTIO SIKOCTi, a i CTpaTeriyHuM 3aco-
OOM eKOJIOTIYHOT Ta EKOHOMIYHOI iHTerpallii YKpaiHu B €BpONeHChKUI MPOCTIp.
BonHouac icHye noTpeda B po3po01li HalliOHaIBHOTO cepTU(IKaifHOTO CTaH-
JapTy, OCBITHIX MporpaMax Ajisl BAPOOHHUKIB Ta Jep KaBHiN MiATPUMIII poLecy
ceprudikarii.

IMocranoBka 3aBaanHs. B YkpaiHi BUpOIIYIOTbCS TaKi OCHOBHI TpyIH
BOJIHUX OPTaHi3MiB MPICHOBOAHA puba, 30KpeMa KOpOI, TOBCTOJIOOMK, OlIHi
amyp, CoM, IIyKa, OKyHb. L{iHHi Bugu pub 30kpema dopeiib, oceTpoBi (Oinyra,
CTepisb), cynak. PakomnoniOHi, 30kpeMa aBCTpaNiiChKUH YepBOHOKIICIIIHEBUH
paK, piuKOBHI paK, MOJOCKH — Mifii, ycTpui (Y mpuOepekHIX palioHaX), BOAO-
pocTi — cripylniHa, XJiopelia — IepeBaXKHO AJIsl BUPOOHMLITBA XapuoBHX J100a-
BOK Ta KOCMETHYHHX 3ac00iB. 3poCcTae iHTepec 10 BUPOILIYBAaHHS €K30THUYHUX
BUJIB, TAKHX K KJIapi€BHI COM, TiJiamisl, a TAKOXK 10 OPraHivYHO1 aKBaKyJIbTYPH,
sIKa B1JIMOBI/Ia€ BUMOTaM €KOJIOTIYHOT cepThdikariii.

Marepiaji Ta meToau. Y mpoueci A0CHiKeHHS BUKOPUCTAHO KOMITICK-
CHUH MiAXij, 10 MOEIHYE aHaJi3 HOPMATUBHO-NIPABOBHUX aKTIB, TOPIBHSUIbHY
OLIIHKY CepTU(IKamiHHUX CHCTEM, a TAKOXK OIVISII aKTyaJbHUX HAYKOBHUX ITyOIi-
Kalliil 1 Taay3eBUX 3BITIB. Y NOCIIIPKEHHI CyYyaCHHMX MiJIXOIB O cepTudikariii
aKBaKyJIbTYpH, 3 YpaxyBaHHIM JOcBiny €Bponeiicbkoro Coro3y Ta IepCreKTUB
Ut YKpaiHH, 3aCTOCOBaHO KOMIUIEKCHY METOMOJIOTII0, IO MOETHYE HOPMATHB-
HUH aHasi3, MOPIBHSAJILHE OI[IHFOBAHHS Ta CUCTEMATHU3AI[II0 EMITIPUYHUX JaHHX.

Pe3ynbTaTtu pociaigkensb Ta ix ooropopenns. Ceprudikallisi akBaKysib-
TYpH € BaXJIMBUM 1HCTPYMEHTOM 3a0e3MedeHHsI SIKOCTi, 0€3MeYHOCTI Ta eKo-
JIOT1YHOI BiIOBIAHOCTI MPOAYKIIl, 1[0 BUPOLIYETHCS Y BOAHOMY CEPEIOBHIIIL.
Bona m03BoJisse BUPOOHHMKAM MiJTBEPJUTH BiIMOBIJIHICTh CBO€I JisSUTBHOCTI
BCTAHOBJICHHM CTaHAapTaM, a CIOKMBayaM — OTPUMATH TapaHTilo MPO30POCTi
Ta HAAIMHOCTI MTOXOKEHHSI TPOAYKIIi.

IcHyroTs Buan ceptudikanii, 000B’s3k0Ba Ta 10OpoBinabHA. Jlns akBa-
KyIbTYpH cepTH(]iKallis He y BCiX acHeKTax y BUINISAI 000B sA3KOBOI, ane
ICHYIOTh JIesiki 00OB 3KOB1 BUMOT'H 10 PO3IMOBCIOIKCHHS aKBaKyJIbTypu Ha
puHKY [8, 9].

O00B’a3K0Ba cepTudikalis 31iHCHIOETHCS BiIMOBIIHO IO BUMOT JIep-
KaBHOTO 3aKOHOJABCTBA, 30KpeMa IoA0 OE3MEeYHOCTI XapuyoOBHX MPOAYKTIB,
BETEPUHAPHOTO KOHTPOJIO, CaHiTapHuX HOpM. B VkpaiHi BoHa perymoeTbes
3akoHamu «IIpo akBakyasTypy», «I[Ipo pubHe rociogapcTBo» Ta «IIpo ocHOBHI
MPUHIMIIN T2 BUMOTH 70 0€3MEYHOCTI Ta KOCTI XapuOBUX NPOIAYKTIiB» — CTATTS
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20 Bu3Hauae 0OOB’S3KOBE MapKyBaHHsS aKBaKyJIbTypH Ta INPOCTEKYBaHICTb,
Haxka3 MiHicTepcTBa arpapHoi MOJITHKH Ta MPOJOBONIbCTBA YkpaiHu Ne 1655
Big 11.09.2023 p. 3arBepmkye dopmy 3BiTHOCTI No 1 A-akBakynwsrypa (piuHa)
«3BiT npo akBakyisTYpy [10].

JoopoBinbHa cepTudikamisi iHILIIOETbCS BUPOOHWKOM s TiABU-
LICHHS] KOHKYPEHTOCIPOMOXHOCTI, OCTYIY 70 MIXKHAPOJHHUX PUHKIB abo mij-
TBEPIKCHHSI €KOJIOTIUHOI Ta COLiajdbHOI BianoBinanbHOCTI. HalnmomupeHimri
cucremu — GLOBALG.A.P., ASC, opraniuna ceprudikaris.

VY BiacHOMY IOCHiJKEHHi, TPOBEJEHOMY Ha OCHOBI aHaji3y 3aKOHO-
naByoi 6a3u Ykpainu, onutyBanHs 150 BUPOOHUKIB aKBaKyJIbTYPH B perioHax
KuiBcbkoi, XepcoHchkoi Ta Ofechkoi 001acTel, a TAKOXK OI[IHKU MOTEHIIATy
EKCIIOPTY OpraHiuHoi MPOAYKIlii, BCTAHOBJIECHO, IO PIBCHb BIPOBAKECHHS
ceprudikailii akBakyJabTypu B YKpaiHi CTaHOBUTH juiie 2-3% Bij 3arajibHOr0O
o0csry BUpOOHMITBA (NIepeBayKHO APiOHI (hepMU 3 BUPOILIYBaHHs KOPOIIB Ta
¢dopemni) [11, 12]. OcHOBHI 6ap’epu BKIHOYAIOTh HEJOCTATHIO (DiHAHCOBY ITiJI-
TpuMKy (70% pECTIOHIAESHTIB 3a3HAYMIN OpaK JOCTYIMHHUX KPEIUTIB IS Tepe-
X0y Ha OpraHiuHi CTaHAAPTH), HU3bKY 00i13HaHicTh 3 BuMoramu €C (e 25%
3HarOTh 1po Pernmament (€C) 2018/848) Ta mpobiaemu 3 TaHIIOTaMU O CTauaHHS
opraniyHux kopmiB (aedinut Ha 40-50%). IlepcnekruBu s Ykpainu mosis-
raroTh y rapmosizaiiii 3 €C depe3 ananTaiiro cranfaptie ASC ta opraHiuHoi
ceprudikarii, mo moxe 30inpmuTH ekcopt Ha 30-40% mo 2030 poky 3a yMOBH
JepkaBHUX cyOcuaiidi Ha kxoHBepcito (ananoriuHo EMFAF). Lli pesynsraru
Y3TOIKYIOTHCS 3 TEHICHLISIMH B JIiTEparypi, ane BUABISAIOTH PeTrioOHaJbHI Bij-
MIiHHOCTI, TOB’513aH1 3 BOEHHUMH PU3HKaMH Ta parMeHTamicro puky [13-15].

YkpaiHchki HaykoBI — 30kpeMa [Ipucsokarok, H Ta inmii [16] migkpec-
JIOIOTH, IO TEPCIEKTUBH cepTH]iKalii akBaKyIsTypH B YKpaiHi 3ajekarb
BiJl rapMoHi3allii 3akoHoAaBcTBa 3 HopMamMu €C, PO3BUTKY HaIllOHAIBHOI
CHCTEMH aKpenuTalii Ta CTBOPEHHsI YMOB IJIsi TPyNoBoi cepTudikalii Maaux
BHUPOOHUKIB. 3a3HaUeHE MOBHICTIO Y3TOKYETHCS 3 BUACHOBKAMH JJAHOTO JOCITi-
JOKEHHS, JIe aKIICHT 3pO0JICHO Ha TIOETAaMHIHM IHTerpallii 10 €BPONEHCHKIX CXEM
ceprudikarii.

3 ykpaincekux mxepen ['punmnsk, 1., HIseus, T. [17] y TemarnyHii
6i0miorpadii mIKpecTIO0Th MEPEeAyMOBH PO3BUTKY OPraHiuHOI aKBaKyIbTYPH,
BKJIFOYAKOYH 3aKOHOAABCTBO Ta rapMmoHizamito 3 €C. Ile cniBnagae 3 BiacHUM
aKIeHToM Ha 00i3HaHIcTh (25%), ane 6i0miorpadist po3KpUBA€E MHUPIINI CIIEKTP
(91 mxepen), Ae criibHE — TPOOJIEMU peaizallii. BiqMiHHICTB: iHO3eMHI poOOTH
¢dokycyroTbes Ha obanbHuX cranaaprax (Naturland), Toai sk ykpaiHChbKi — Ha
JIOKaJIbHUX 0ap’epax (3a0pyIHEHHS BOIOHM).

OcHoBHI cuctemu ceptudikarii:

1. GLOBALG.A.P. Aquaculture — Mi>kHapo#gHUH cTaHAAPT HaJEKHOI
CLIBCBKOTOCTIONAPCHKOT MPAKTUKHU, SKUH OXOIUIIOE BCi €Tamy BHPOILYBaHHS
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pHOH, BKIIOYAI0YH KOPM, BOJY, BETEpHHAPHI 3aXO0/H, IPOCTEKYBAHICTh Ta COLIi-
anbHi acriekt. Ceprudikar Bu3HaeThes y nmonaa 100 kpainax.

2. ASC (Aquaculture Stewardship Council) — OpienTOBaHUI1 Ha EKOJIO-
riYHy Ta COMLIaJBHY BIAMOBIZAIBHICTh. BKIIOYae BHUMOTH OO MiHiMi3allil
BIUIMBY Ha JOBKUJUIS, 3aXUCTY MPaB MpaliBHUKIB, TPO30POCTI BUPOOHUIITBA.

3. Opraniuna ceprudikaiis — Biqnosinae Bumoram €C miogo opraxiu-
Horo BUpoOHUITBA. [lepenOayae BUKOPUCTAHHS MIPUPOIHUX KOPMIB, 3a00pOHY
CHHTETUYHHX TpernapariB, 0OMEeKEHHS IIIbHOCTI mocanku. B Ykpaini 3miiic-
HIOEThCS Yepe3 cepTu(ikaiiliHi OpraHu, akpeIMTOBaHI Ha BiJOBIIHICTh CTaH-
naptam €C.

Hani onuieMo mpouenypy orpuManHs ceprugikary. CrnodaTky Bif-
OyBa€eThCs nidzomoeka 0oKymenmauii. BupoOHuk 30upae BCi HEOOXi/IHI JOKY-
MEHTHU: TEXHOJOTiYHI KapTH, BETEpPHHApHI JXypHalH, IaHi PO KOPM, BOLY,
YMOBH YTPUMaHHSI.

Hamni BinOyBaeThcst eudip cepmudgbikauyiitnozo opzamy. Jlo mpukiany,
«Opranix Crangapr» (Ykpaina), Control Union, SGS, TUV. 3niiicHioeTses
ayoum eupoonuymea. IlpencraBHuku cepTH(IKAIHOIO OpraHy NPOBOAATH
MEPEeBipKy Ha MiCIli, OI[IHFOIOTh BiJINOBIIHICTh CTaHapTaM. SIKIIO MICHs ayuTy
BUSIBJICHI HEJIOMIKH, TO 1X HEOOXiJHO BUMIPABUTH. Y pa3i BUSBICHHS HE BIIMOBII-
HOCTI BUPOOHMK Ma€ 4yac Ha iX yCyHEHHS. | OCTaHHS JlaHKa — OMpUMAHHA cep-
mudpixamy. [licns ycninrHOTo ayquTy BUAAETHCS CepTH(IKAT, SKUH JTi€ IPOTATOM
BU3HAYEHOTO TEpMiHy (3a3BH4ail 1 pik), 3 MOXKIMBICTIO TIpogoBxKeHHs [ 18-20].

Ceprudikauis akBakyJIbTYpH HeE JIMILE TiATBEPAKYE SKICTh MPOAYKIIi, a
i BiKpHBa€E HOBI MOXIIMBOCTI JUIsl €KCIIOPTY, y4acTi B AEPKaBHHUX Iporpamax
MiATPUMKH Ta GOpMyBaHHS O3UTUBHOTO IMiZKy BUPOOHUKA.

CraH i mpoOineMu BHIpoBaIxkeHHsl cepTHdikanili aKBaKyJIbTypH B
Ykpaini.

Vkpaina Mae 6a30Bi 3aKOHO/IABY1 3acaad AJIsl PO3BUTKY aKBaKyJIbTypH Ta
ii ceprudikauii [21, 22]. OCHOBHUMH HOPMAaTUBHUMH JJOKyMEHTAMHU €:

1. 3akon Ykpainun «IIpo akBakynbTypy» — BH3Ha4a€ NpPaBOBI OCHOBU
BE€/ICHHI aKBAKYJIETYPHOI AisTIbHOCTI, BKIIIOYAIOYX BUMOTH JI0 SIKOCT1 POIYKIIii
Ta eKoyoriuHoi oe3mneku [1].

2. 3akoH «[Ipo pubHe rocrnonapcTBo, MPOMHUCIOBE PUOAIBLCTBO Ta OXO-
POHY BOAHUX 010pecypcCiBy» — peryiIroe€ BUKOPUCTAHHS BOIHUX PECYPCIB Ta 0XO-
pony OiopizHomaHiTTs [18].

3. 3akoH «[Ipo OCHOBHI MPUHIIAITKA Ta BAUMOTH JI0 OE3MEYHOCTI Ta SKOCTI
XapyoBUX MPOJYKTIiBY» — BCTAHOBIIIOE BUMOTH JI0 cepTUdikamii TpoAayKLii, mo
HaJXOIUTh HA puHOK [10].

4. Hakazu MinarpononiTaku Ta JlepKnpoacnoKuBCITy:KOH — periiaMeH-
TYIOTh TIPOLIEAYPH BETEPUHAPHOTO KOHTPOIIO, MapPKyBaHHs, TPAHCIIOPTYBAaHHS
Ta 00iry akBaKyJIbTYpHOI NPOIYKIIii.
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[Tonpu HasiBHICTH HOpMATUBHOI 0a3u, BOHA OTPeOy€e OHOBJICHHS Ta rap-
MOHI3allii 3 €BPONEHCHKUMHU CTaHIApTaMH, O0COOIUBO y cdepi T00pOBLILHOT
ceprudikalii Ta OpraHiYHOr0 BUPOOHHIITBA.

Bap’epu ans BupoOHuKiB. BrnpoBamkeHHs cepTudikalii akBaKyib-
TypH B YKpaiHi CTHKa€eThCs 3 HU3KOI0 npoOiieM. [lepiie e Hu3bKa 00i3HAHICTh
BHUPOOHHUKIB MIONO MepeBar cepTudikarii Ta BUMOT 10 ii MPOXOmKeHHs, BUCOKa
BapTicTh ceprudikauii, ocoonmuBo mixkHapoauoi (GLOBALG.A.P., ASC), mo €
OOTSKITUBOKO JIJISI MAJTUX TOCIIOAPCTB, CKIAIHICTh Y MiATOTOBIN JOKYMEHTAIIIT
Ta TPOXOPKEHHI ayauTy 0e3 mpodeciiiHOi MiATPUMKH, HEAOCTAaTHS JIepKaBHA
MiATPUMKA y BUTIISAL KOMITEHCALlil, TPaHTiB a00 OCBITHIX Mporpam, 0OMekeHHH
JIOCTYTI IO PUHKIB 30yTY, ie cepTudikar € 000B’sI3KOBOI0 YMOBOIO (HAPUKIAI,
excriopt 10 €C). L1i 6ap’epu CTpUMYIOTH PO3BUTOK CepPTU(]DIKOBAHOT aKBAKYJIb-
TYPH, X0O4a ITOTHT Ha SIKICHY Ta €KOJIOTIYHY MPOAYKIi0 MOCTiiHO 3pocTae [23].

[Monpu TpyaHomIi, B YKpaiHi BXKe € MPUKIIaIy YCIiITHOTO BOPOBAHKEHHS
ceprudikauii: TOB «AxBadepma» (Kuicbka 061acth) — oTpumana ceptudi-
kaT GLOBALG.A.P. Ha BupoiyBanHs Gopedi, o A03BOJIIIO BUHTH Ha €BPO-
neiicbkuil puHOK. «3enennii Pak» (JKutomupcbka 061acTh) — cremiami3yeTbes
Ha BHPOLIYBaHHI aBCTPAIIHCHKOTO YEPBOHOKJIEITHEBOTO paKa, Mae OpraHiuHy
ceprudikaliio Ta criBOpatoe 3 pecropanamu npemiym-kiacy. TOB «bioAkBay
(Onecbka 00macTb) — BUPOIILY€E Mifii Ta ycTpuli, cepTudikoBaHi 3a cTaHaap-
tamu ASC, akTHBHO eKkcmopTye mponykmito a0 kpain €C. OB «AxBadepma
Crpyru» (OKutomupcbka 0071.) — criemiai3yeTbcss Ha BUPOILYBaHHI (operi B
V3B, npoxomuth ceprudikaiito GLOBALG.A.P. s ekcriopty no Ilombmni
ta Himeuunnu. @I «lyHaiicekuii ocetep» (Opecbka 0011.) — Mae cepTudikar
Organic Standard Ha BUpOIIyBaHHS OCETPOBUX 0€3 BUKOPUCTAHHS aHTHOIOTH-
KiB, 3 MOBHOIO NpocTexyBaHicTio kopMiB. TOB «bect pumn» (MukonaiBcbka
00i1.) — mepiia B YkpaiHi ¢epMa 3 BUpoIyBaHHs 0101 kpeBeTku Litopenaeus
vannamei, roTyeTbest 1o ceprudikanii ASC.

i npuknaau JeMOHCTPYIOTh, IO CEpTHQIKAIlSA — 1€ HE JIUIIE BUKIIHK,
a 1 MOKJIMBICTB ISl PO3BUTKY, MiIBUIIEHHS IPUOYTKOBOCTI Ta MI>KHAPOIHOTO
BHU3HAHHS.

[epcnekTuBu Ta pexomMeHaauii. Y KOHTEKCTI mobaiizauii puHKY Ta
3pOCTaHHsI MOMUTY Ha SIKiCHY, Oe3MeyHy i eKoJIOriuHy MpOayKIilo, cepTHdiKa-
Lisl aKBaKyJAbTYpH B YKpaiHi Ma€ 3HAYHHUI TOTEHIial 715l pO3BUTKY. [yis peai-
3ailii bOro MOTEHIliaNy HEOOX1THO BXXUTH HU3KY CTPATETIYHHUX 3aXO/IiB.

[lepme — me rapmoHizalisi 3 €BpONEHCHKUMHU BHUMOTaMH. YKpaiHa, SK
KpaiHa 3 €BpOIHTETrpaliiHIM KypcoM, Ma€ afanTyBaTH HalliOHAIbHI CTaHAAPTH
1o BuMor €C, 30KpeMa M0N0 OPTaHIiYHOrO BHPOOHUITBA, MPOCTEKYBAHOCTI
MPOAYKIIIi Ta €KOJIOTIYHOI BiIMOBiAaIbHOCTI. BaxinBo 3a0e3mneunty B3aeMHe
BU3HAHHS CePTU(IKATIB MK YKpAaTHCHBKHMH Ta €BPONEHCHKUMH OpraHaMH Cep-
tudikanii. HeoOXiqHO OHOBUTH HOPMAaTHBHO-NIPABOBY 0a3y, BKIIOUUBILH ITOJIO-
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skeHHs1 MibkHapoaHux cranaaptie (GLOBALG.A.P., ASC, ISO 22000) xo Hai-
OHAaJIbHUX PErIaMEHTIB.

Takox Bkpaii HeoOXiJJHa AepKaBHA MIATPUMKA, 30KpeMa 3alpOBaKEHHS
(iHaHCOBHUX CTUMYMIB sl BUPOOHUKIB, SIKi MPOXOAATH cepTH(iKalito (rpaHTH,
KOMITEHCAIIisl BUTPAT, TIOaTKOBI IiJIbTH), CTBOPESHHS JCPKABHUX MPOrpam po3-
BUTKY aKBaKyJIbTYypH, SIKi BKIIOYAIOTh cepTUdikamilo sk 00O0B’SI3KOBUI a0o
PEKOMEH/IOBaHWH KOMITOHEHT, MIATPUMKA EKCIIOPTY CcepTU(IKOBAHOT MPOIYKIii
4yepe3 y4acTh Y MIKHApOJHUX BHCTaBKaX, TOPTOBEJBHUX MICisiX, IPOCYBaHHS
openny «Made in Ukrainey.

HeoOxigHo 3ampoBa/KyBaTH OCBITHI IpOrpaMu AJs BAPOOHHKIB, 30KpeMa
MPOBEJCHHS TPEHIHTIB, CeMiHapiB Ta BeOiHapiB A1 pepmepiB 3 muTanb ceprudika-
1ii, CTaHIaPTIB SKOCTI, EKOJIOTTYHOTO MEHEDKMEHTY, PO3pO0Ka HABYAITBHUX KypCiB
y IpoQiIbHUX 3aKJIaaax OCBITH (arpapHi YHIBEPCHTETH, TEXHIKYMH) 3 aKIIEHTOM Ha
CydacHi BUMOTH JI0 aKBAaKYJIETYpH, CTBOPEHHS iH(POpMaLiiHUX m1aTdhopM 3 IOCTY-
TIOM JIO 3pa3KiB IOKyMEHTaILlii, IHCTPYKLiH, KOHTAKTIB cepTH(iKalifHUX OpraHiB.

Peanizanis nux pekoMeHJaIliil JO3BOJIUTh HE JIUINE IiJBUIIUTH SKICTh
YKpaiHCHKOT aKBaKyJIbTYpHOI POAYKIii, a i 3a0e3neynT ii KOHKYpPEeHTOCIPO-
MOKHICTh Ha MYKHAPOIHOMY PUHKY, CHIPUSITH CTaJIOMY PO3BHTKY Taiy3i Ta 30e-
PEKEHHIO BOAHUX EKOCHUCTEM.

OcHOBHI cucTeMH cepTUdiKamii aKBaKyIbTypH 3a KIFOYOBUMH KPHTEPi-
SIMH HaBeleHl B Tabimmi 1.

Tabnuysa 1. TlopiBHsUILHEIA aHAMI3 cucTeM cepTudikalii aKBaKyJIbTypH

peamizarii

HOCTI Ta BiAKPHUTICTh
JAHHUX

ASC (Aquaculture Opraniuna
Kpurepiii GLOBALG.A.P. Stewardship ceprudikanis
Council) (EU Organic)
. Hyxe BucOKa: MakcumaibHa:
Bucoxka: koHTpOINB ) e
S . . CyBOpi BUMOTH JI0 | 3a00pOoHa XiMiKaTiB,
Exosoriunictb SIKOCTi BOAM, KOPMIB, . 6

BiZIXOJIB BILIMBY Ha JOBKIIA, I MO, OOMEIKCHH
010pI3HOMAHITTS ITITBHOCTI HOCAIKH

IToBHa: 060B’s13K0Ba . .
[oBHa: Bix ikpH 10 | cCHCTEMa MPOCTEXKYBa- Tosna: ceprudixa-
IIpocrexxyBaHicTh : P P Y 1ist BCHOTO JIAHIIIOTa

BUPOOHMIITBA

Burtparu Ha
ceprupikauniro

CepernHi: 3aJIeKUTh
BiJ MaciTaly
rocroiapcTsa

Bucoxki: cknanna
npouenypa, morpeba
B EKOJIOTIYHOMY
MOHITOPHHTY

Bucoxi: TpuBanuit
mpoiiec, CyBopi
BHUMOTH JI0 KOPMIB i
cepeoBHIIA

PunkoBe BUZHAHHSA

Bucoxke: nonynspHuii
y €C, Asii, CIITIA

yxe BHuCOKe:
NPECTYKHHIN CepTH-
(ikar Ay eKCIopTy B
€C, Kanany, SInoHito

Bucoxke: 0608’ s13-

KOBUH JUIs MapKy-

BaHHSA «0rganicy» y
kpajHax €C

Tabmuust 1 pgomomarae BUpOOHMKAaM 00paTd HaAWOUIBII BiAMOBIAHY
CUCTeMY cepTH]IKaIlil 3aJIeXKHO Bif| LIJCH: EKCIIOPT, EKOJIOriUYHa BIAMOBITAIb-
HICTb, OPraHiyHHI CETMEHT a00 PUHKOBA NIPHBAOIHUBICTS.
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AKBaKynpTypa € OIHUM i3 HalJAWHAMIYHIIIUX CEKTOPIB MPOIOBOIBIOTO
BUPOOHHUITBA Y CBiTi. 3pOCTaHHs MOMUTY HAa E€KOJIOTIYHO YHCTY Ta MPOCTEKY-
BaHY MPOAYKIIIO CTUMYJIIOE PO3BUTOK CUCTEM cepTU(iKallii Ta cTaHJapTH3aLii.
VY KoHTeKcTi eBpoiHTerpaimii YkpaiHH akTyaJbHHM € TOPIBHSHHS HalliOHAJb-
HUX MiXOMAIB JI0 PETYITIOBaHHS aKBaKyJIbTypH 3 MPaKTUKaMH CBpPONEHCHKOTO
Coro3y. Hamu 3xificHeHO MOpiBHsUTBHHN aHai3 HOPMAaTUBHO-TIPABOBUX aKTiB,
Mixkaaponaux crangaptie (GLOBALG.A.P., ASC, Organic EU), a Takox aaHi
ceprudikaniiHux opraniB Ykpainu ta €Bponeiicbkoro Cor3y 3 ypaxyBaHHSIM
ocTaHHIX 3MiH. Y KpaiHax €C cepTudikamis € He JUIIE BUMOTOI PUHKY, a U
THCTPYMEHTOM JIepKaBHOT MOJIITHKH CTanoro po3ButKy. Hampuknan, y @panmii
ta Higepnannax aitoTh nporpaMu cyocuayBaHHs cepTudikamii s Maaux dep-
MepiB, 4oro Hapasi Opakye B YkpaiHi.

o crocyeTbecs cTaHgapTH3allii aKBaKyJIbTYpH B YKpaiHi, TO BapTo
BigMiTHUTH, MO OO0 2025 poKy mepeBa)XKHO BUKOPHUCTOBYBAIUCS HAalliOHAIBHI
cranpaptu (ACTY), yacto 0e3 rapmoHi3ailii 3 €BpONEUCHKMMU HOPMaMHU.
Y 2025 poui yxBaneHno 3akoH «lIpo 3a0e3meyeHHs MPOCTEKYBAHOCTI BOIHUX
OiopecypciBy, IKUH IMIUIEMEHTY€E €BpOCTAaHAAPTH y cdepi pubaibpcTBa Ta akBa-
KyJABTYPH, BIPOBaKEHO BHMOTH IIOAO IMPOCTEKYBAHOCTI MPOAYKIIl — BiX
BUJIOBY/BUPOILYBaHHs IO KiHIIEBOTO CHIOKKBava (Tadi. 2).

Tabnuysa 2. TlopiBHSUIbHA XapaKkTepuCcTUKA cepTHdikamiiiHux
KpHUTepiiB aKBaKyJIbTypPH

Kpurepiii (cTa?l]l:lgazlg;S ) €Bponeiicbkuii Coro3
Pernament (€C) Ne
2018/848, crpareriuni
HACTaHOBU

JCTY, 3akon «IIpo

HopmaruBHa 6a3a .
MPOCTEKYBAHICTD. ..»

Iapmonizartist YacTroBa, aktuBHa 3 2025 p. [ToBHa, cTabinbHa

BrnposamxkeHo, 6a3yeTbes Ha

IMpocrexyBaHicTh o
€BPONEHCHKIX MOJETISIX

O60B’s13K0Ba 3 2010-X pokiB

Xoua 3akoH Ykpainu «lIpo 3abe3nedeHHS MPOCTEKYBAHOCTI BOTHHUX
oiopecypci» (2025) 3akiaB OCHOBY IS TApMOHI3aIlii 3 €BPONIEHCHKUMU BIMO-
ramu, ¥oro iMIUIEMEHTAIlisl TOTpedye Jacy, peCypciB Ta MiXKBiIOMYOi KOOpPAH-
Harii. BincyTHicTh 000B’s13k0B01 cepTrikaiii s BHyTPIITHBOTO PHHKY 3HH-
KY€ MOTHUBAIIiI0 BUPOOHHUKIB JI0 BIIPOBAHKEHHS MIXKHAPOJAHUX CTaHIAPTIB.

omo ceprudikamii akBakynbTypu B YKpaiHi, TO MOXXHa BHOKPEMHUTH
HACTYITHE — JIOCTYIHA cepTudikallisa 3a MiXKHaApOJHIUMH cTaHAapTamu: Organic
EU, GLOBALG.A.P., ASC — uepe3 akpeauToBaHi opranu, 30Kkpema «Opra-
Hik CrangapT», ceptudikyroTscs puda (JIococeBi, 0OCETPOBi), KPEBETKH, PaKH,
MOITIFOCKH, BOJIOPOCTI, CEepTU(IKAIlis BKIOUAE ayIUT BUPOOHUIITBA, IIEPEBIPKY
KOpMiB, YMOB YTPUMaHHS, €KOJIOTIYHOTO BILTUBY (TalII. 3).
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Tabnuysa 3. TlopiBusinus cepTudikamiiiHUX NPAKTHK aKBaKYJIbTYPH
B YkpaiHni Ta €Bponeiicbkomy Coro3i

Kpurepiii Ykpaina €C
Opranivyna cepTrdikaris Uepes «Opranix Cranmapt» | Bigmosigno o Organic EU
GLOBALG.A.P./ASC J1o6poBiibHA, TOCTYIIHA IH1poKo 3aCTOCOBYCThCA,

4acTo 000B’SI3KOBa

Cepruikaniiiai opranu HaunionansHi T2 Mi>KHapOaH1 Aerﬂ“?gan;?)g?HO 180/

[Hupoxuii cieKkTp, BKIIOYHO
3 MOJIIOCKAMH Ta KOMOIHOBa-
HUMH CHCTEMaMHU

Jlococesi, oceTpoBi, kpe-

Buau mponykuii BETKH, BOIOPOCTI

OTtxe, YkpaiHa 1eMOHCTPYE O3UTHBHY AHHAMIKY y BIPOBa/KEHHI €BPO-
MMEeHCHKUX CTAaHIApTIB, 0COOIMBO IMiCIs yXBaJICHHS 3aKOHOJABCTBA PO TIPOCTe-
XKyBaHicTh. [Ipote, Ha BinMiny Bixg €C, ne ceprrdikariis € iHTETPOBaHOIO YaCTH-
HOIO pPUHKOBOT CHCTEMH, B YKpaiHi BOHA YacTO 3aJIUIIAE€THCS JOOPOBLTBHOIO Ta
3aJICKUTD Bijl EKCIIOPTHHUX MOTPe® BUPOOHHKA.

BaxmuBUM € pO3BUTOK 1HCTUTYIIHHOT CIIPOMOKHOCTI cepTU(iKaIliifHNX
OpraiB, MiIBUILIEHHS 0013HAHOCTI BUPOOHUKIB Ta CTUMYITFOBAHHS IIEPEXOTY J10
CTaJIUX TPaKTHK.

HactynHuii kpok — JOCHIINTH CTaHAApTU3aLiio i cepTudikaliio akBa-
Ky1sTypu y €Bponeiicbkkomy Corozi. CTaHmapTH3alis akBaKyJasTypH y €Bpo-
nefickkomy Coto3i perymoerhbest Permamentom (€C) Ne 2018/848 ipo opraniune
BUPOOHHUITBO Ta MapKyBaHHs. [l01aTKOBO [it0Th crenn(iyHi HaCTaHOBU €BpO-
KOMICii 100 cTanoro po3BUTKY akBakynbTypu (Strategic Guidelines for EU
Aquaculture 2021-2030). Crig BiAMITATH TOCUTH TaKA BUCOKI BUMOTH JI0 €KO-
JIOTIYHOT CTAJIOCTI, 10OpOOYTY TBApHH, MPOCTEXKYBAHOCTI, KOHTPOJIIO aHTHO10-
tukiB. lllo crocyerbes ceprudikarii akBakyasTypu y €Bporneiickkomy Corosi,
TO CJIiJT 32a3HAYUTH, 110 MHPOKO 3acTocoByroThcss GLOBALG.A.P., ASC, Friend
of the Sea, Organic EU, ceptudikariist € 060B’s3K0BOI0 TSI €KCTIOPTY B O1Tb-
mricTe kpaim €C, KOHTPOINIb 3IHCHIOITh HE3alleXKHI cepTU(IKaIiiHI opraHwu,
akpemuToBadi 3rigHo ISO/IEC 17065 (Tabm. 4).

Tabnuys 4. CuctemMu cTaHAapTH3alii Ta cepTUdikalii aKBaKyJIbTypH
B YKpaiHi Ta €Bponeiicbkomy Co103i, 3 ypaxyBaHHAIM OCTAHHIX 3MiH

Kpurepiii Ykpaina €C
- . AKTHBHO BIPOBaKYEThCS 3 TloBHa iHTerparist, cradiTbHa
T'apmonisaitis CranzapTis 2025 poky HOpMAaTWBHA 0a3a
ITpocTexyBanicTh npoaykiiii | BnpoBamkeHo HOBHM 3aKOHOM Bumora 3 2010-x pokiB
Ceprudikaris opraHigyHoi MO)KHHBCa gepes «Oprarik PernamenToBana Ha piBHI €C
TaHIAPT»
GLOBALG.A.P/ASC J1o6poBiIbHA, TOCTyTTHA Hacto 000B’sI3K0BA TSI PHHKY
Konrpons sikocTi Hamomﬂb:};:agmﬂapoﬂm AKpe/mMTOBaHi EBPOTIEHCEHK] OpraHu
E . . . Bucoki Bumoru,
KCIIOPTHA TIPHAATHICT 3anexuTs Bift ceprudikary

ceprr(ikar — 000B’ I3KOBHIA
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BucnoBku. Cranpapruszauis Ta cepTudikailisi aKBaKyIbTYpH BiJirparoTh
KJTIFOYOBY POJTh Y (hOpMYBaHHI Cy4acHO1, BiJIITOBIAAIEHOT Ta KOHKYPEHTOCIIPOMOXKHOT
rany3i. Born 3a0e3nedyroTh €1HI BUMOTH JI0 SIKOCTI MPOAYKIIii, €KOJIOTTYHOT 0e3-
TIEKH, TEXHOJIOTTYHUX TIPOIIECIB Ta COIIAILHOI BIATIOBIIANLHOCTI BAPOOHUKIB. 3aB-
JUIKH BIIPOBA/DKEHHIO MiXKHAPOIHUX cTaHAapTiB, Takux sk GLOBALG.A.P., ASC ta
opraHiuHa cepruikarlis, yKpaiHCbKi BUPOOHUKH OTPUMYIOTh MOMIIUBICTh BUXOTY
Ha TNI00aJIbHI PUHKH, TTiIBUIIIEHHS TOBIPY CIIOXKHBAYiB Ta 3MIITHEHHS PEIyTallii.

CepTudikariisi cupuse CTalIoMy PO3BUTKY aKBAKYIBTYPH, 3MEHITYIOUH
HETaTUBHUH BIUIMB Ha TOBKIJUIS, ONTHMIi3YIOYH BUKOPHCTAHHS PECYPCiB Ta CTH-
MYJTIOIOUHY BITPOBAKCHHS IHHOBAIlIMHUX TEXHOJIOTiN. BomHouac BoHa € iIHCTPY-
MEHTOM 3aXHCTy IIpaB CIIOKHBAYIB 1 MPaIiBHUKIB, IO BIAMOBIAA€ CydacHUM
BHMOTaM JI0 TIPOIOBOJIEUOT OE3TEKHN Ta COIMIaIbHOT ETHKH.

J171s HIOBHOLIIHHOTO PO3BHUTKY cepTHU(IKOBAHOT aKBaKyJIbTypH B YKpaiHi
HeoOXi/THa rapMOHi3allisi HOpMaTHBHOI 0a3M 3 €BPONEHCHKUMH BUMOTaMH, JIep-
JKaBHA TIITPUMKA BUPOOHUKIB Ta aKTUBHE BIIPOBAKEHHs OCBITHIX MPOTPaM.
Ile 703BONKTE He JIMIIE MiIBUIUTH SIKICTh MPOAYKIIii, a i 320€3MEYUTH JIOBrO-
CTPOKOBY CTIHMKIiCTB Tajy3i B yMOBaX I0OaNbHUX BUKIIHKIB.

Tlonsaxkn: Hemae.

DiHaHCYBAaHHSI: HEMAE.

Konduiikr inTepeciB: HeMae.
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The article provides a comparative analysis of the aquaculture certification system
in Ukraine and the European Union. The regulatory framework, international standards
(GLOBALG.A.P.,ASC, Organic EU), as well as mechanisms for traceability and product
quality control are considered. Key differences between the Ukrainian and European
certification models are identified, and challenges and prospects for harmonization
are outlined. The results of the study can be used to develop a national strategy for
Ukraine’s integration into the European aquaculture market. Aquaculture certification
in the European Union is based on an integrated approach that covers environmental,
social and economic aspects of production. The main areas are organic production,
environmental responsibility, food safety and worker well-being. The EU is actively
implementing digital traceability, reducing environmental impact and stimulating the
use of sustainable resources. Demand for certified products is growing, especially
among large retailers and conscious consumers. In Ukraine, aquaculture certification is
only gaining momentum. Some producers are already certified according to European
standards, in particular organic ones. Ukraine lacks a comprehensive aquaculture law
that covers all aspects of production, ecology, safety, and certification. However, the
lack of a national single standard complicates harmonization with EU requirements. The
main barriers remain insufficient awareness of producers, the high cost of certification,
and limited access to accredited bodies. There is a lack of specialists with knowledge of
international standards, auditing, HACCP, ISO, etc. Certification requires investments
in documentation, auditing, and modernization of production — which is difficult for
small and medium-sized farms. We see the solution to these problems as follows:
developing a national aquaculture standard harmonized with European standards,
introducing educational programs and training for producers and auditors. State support
for certification is very important — grants, compensation, benefits, as well as integration
into export chains through cooperation and marketing.

Key words: aquaculture, certification, standardization, Ukraine, European Union,
GLOBALG.A.P, ASC, traceability.
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CrarTs BUCBITIIIOE T1IPOXiMIYHI TOKa3HUKH SIKICHOTO CTaHy BOIOWMHU piuku Ty-
PYHUYK, SKa TIPOTiKae B Mexax teputopii Oxecbkoi obnacrti i Bmagae B p.JlHicTep. B na-
Hiff CTaTTi HaBEACHO 3HAYEHHS OCHOBHHX TiAPOXIMIYHMX MOKA3HUKIB SIKOCTI BOIW Ha
MOCTAax CIIOCTepeKeHHs 1Mo Tedii piuku TypyHuyk Ha TepuTopii Oxecbkoi obiacti. Bu-
SIBJICHO, 1110 BojM OaceitHy piuku J[HicTep 3Ae01IBIIOro MOMIpHO 3a0pyaHEHI Ta mepe-
OyBalOTb I1iJ] 3HAYHUM aHTPOIIOT€HHUM BILJIMBOM, PiBEHb SIKOTO OJIM3BKHI IO MEXI CTii-
KOCTI €KOCHCTEM. 3a BU3HAYEHUMH 3HAYCHHSIMH 1HIEKCY 3a0pyIHEHOCTI BOIH, MOXKHA
BBa)KaTH, 110 Boza JIHicTpa mie He JocsAnia KpUTHIHOT MeKi 3a0pyIHEHHS 1 Ma€ TIOTEH-
1iaJI 10 caMOOYHIIEHHS. BCTaHOBICHO HE3HAUHE IEPEBUILECHHS TPAHUTHO Oy CTUMHUX
KOHIICHTpAIIiif 32 BMICTOM HITPUT-10HIB, CYNIb(aT-10HIB, XJIOPH/I-I0HIB, AMOHI1i{-10HIB Ta
MOKa3HUKOM Oi10XIMIYHOTO CIIO)KMBaHHS KHCHIO Y KOHTPOJILHUX CTBOpax piuku TypyH-
YyK Ha OKpEMHUX OCTax ii crocTepexeHHs. 3a pe3yJabraraMy NPOBEAECHHUX JI0CIIKEHb
OyJ10 BCTaHOBIIEHO, 110 3a 2023 pik cTaH PiYKH BBaXABCS SIK TaKa, IO BITHOCHUTHCS 110
II kmacy sixkocTi Bomu «Huctay.

JHicTpOBCHKI Maji MpUTOKK Ha TepeHax ORENIMHN aKTUBHO 3alydaroThbCs 10
pHUOOJIOBTI, BiAIIOYMHKY, a TaKOX Ui 3a0e3MeueHHs MOTped KOMYHaJIbHOTO CEKTOpY,
arpornpoOMHCIIOBOCTI Ta o0y Ty rpomazsH. He BUHHATKOM € 1 gociikyBana HUMu p.Ty-
PYHUYK. AHTPOIOT€HHUH ()aKTOp rOCHONAPIOBAHHS NPH BUKOPUCTAHHI IIMX BOJHUX
apTepiil Ta IX IHTEHCHBHE CITOKUBAHHS BiIOWINCS Ha SKICHUX IMOKa3HUKaX Ii€i Majoi
piukn. Yepe3 iHTCHCHBHE TOCHOAApIOBaHHs Ha Oeperax TypyHYyKa piuka MOCTYIOBO
3a0pyIHIOETHCS. OPTaHIYHUMH 3aJIMIITKAMH Bif CBIICHKMX TBapHWH Ta KaHATi3aIiMHUX
HEYHUCTOT, 110 IPU3BOJUTH A0 MOTipIIEeHH TiAPOXiMiYHOI CUTYaIlii Y BOIOHMI.

3a pe3ynbraraMH €KCHEPTHOI OIIHKM EKOJIOTIYHOIO CTaHy BOJIOKOPHCTYBAaHHS
MaJIuMH piukamu J{HicTpoBchKoro Oaceitny B OnechKiit 001acTi CTymiHb BUKOPUCTaHHS
BOJJHOTO CTOKY BH3HAUEHO SIK «33J0BUIBHMI»; piBEHb 0€3MOBOPOTHOIO BUKOPHCTaH-
HSl BOIM — «HE33JO0BUILHHUIY; 0OCATH MOTPAIUISIHHS CTIYHUX BOJ — «HE3aJOBLIBHHI».
Cran camoi piuku TypyHUyK 3a KiIacoMm sikocTi «[lomapHO 3a0pynHeHa». BuBueHHs Ta
peTeIbHUI aHaNi3 eKOJIOTIYHOTO 3A0POB’ ST HEBEIMKUX BOJOMM HaOyBae 3HAYHOI MpaK-
THUYHOI Bark, OCKUIBKY caMe BOHM 0€3M0CepeHbO BIUIMBAIOTh Ha (DOPMYyBaHHS BOJHO-
ro (GOoH/Y, TLAPOIOTiYHI 0COOIMBOCTI, XIMIYHHNA CKJIAJ] Ta 3arajibHy SKICTh BOAU PIiKH
[Huictep. ToMmy mocTiiiHHIT MOHITOPHHT Ta KOHTPOJIb 3a SIKICHUMH ITOKa3HUKAMH PIYKH
TypyHuyk, sixa Bnasae B p./lHicTep — € TOJIOBHUM MIPOLECOM KOHTPOIIO 32 EKOJIOT1YHIM
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CTaHOM BOAOMMHU. JIJisi JOCSITHEHHS] METH 3MEHILEHHS] aHTPOIIOTeHHOTO HaBAaHTa)KEHHS
Ha BOJIHE CEpEJIOBHIIE JIAHOTO BOAHOTO 00’€KTY, Tpeba MOCTiHHO MPOBOANTH KOHTPOJIb
CTaHy NpUOpEXHOT CMyTH (110 BUSIBJICHHIO JPKEpelt 3a0py/IHEHHS BiJ TOCHOAAPCHKOT i-
SUTFHOCTI) Ta IIPOBOIUTH PETYISIPHI Ja00paTOPHi TOCIiIKeHHS.

KittouoBi ciioBa: eKONIOTiYHAHN CTaH PidOK, T1APONIOTIYHUNA pexum, piuka TypyH-
4yK; IHIEKC 3a0py/IHEHOCTI BOIOHM, T'iIPOXIMIYHI NOKA3HHUKH.

AKTyaabHicTh npodaemMu. Bu3sHaueHHS SIKOCTI BOJ MajHX pPidoK YKpa-
{HH — € CIIPaBOIO MY)KE€ BAKIIMBOIO CIIPaBOI0, 60 came I1i PiYKH IMOTIM BIaaa-
I0Th Y BEJHKI PIKM 1 CBOIMH HE3aJ0BUTFHUMH MMOKa3HUKAMH 110 3a0pyIHEHHIO
MOXYTh B TONAJBIIOMY IOTIPIIUTH TiAPOJIOTIYHI TMOKAa3HUKH BEIHKUX PIYOK
[2]. IlprymHa TakOro HE3aJAOBIIFHOTO CTaHYy MOXE OyTH B TOMY, IO IIi BOAHI
aprepii 3aJ0BOJIBHAIOTH MOTPEOHM MICIIEBOTO HAaceleHHS y BOAI A MoOyTy
Ta arpapHoi JisutbHOCTI. KpiM TOro, BOHM MalOTh BarOMH BIUTHB Ha BOIHUU
PEXHUM Ta €KOJIOTIYHY CHUTYAIil0 BEIMKUX PIYOK, Y SIKI BOHM 3pEIITOI0 BIHMBa-
10TbCs. ToMy, akTyabHUM MMUTAHHIM € MTOCTIHHUNA MOHITOPHHT 32 OCHOBHUMH
TIAPOXIMIYHUMH MTOKA3HUKAMU Ta SIKICTIO MaJIUX PIYOK YKpaiHu.

XapaKTepuCTUKOI0 Ta MPOTHO30M BECHSHOTO CTOKY pIidOK OaceiHy
Huicrpa 3aiimascs A.B. IllepOak i BiH BiAMITHB, TI0 MiJKi BomoToku Onech-
Koi 00JIaCTi CITYTYIOTh KIIFOYOBUM >KUBHUIIBHUM €JIEMEHTOM JIJISI BETTMKUX PIYOK
nano teputopii. OTxke, ixHe 30eperkeHHS HaOyBae MepIIOYEPrOBOrO 3HAUCHHS
y cIpaBi 3ano0iraHHs BUCHA)KCHHIO BOJIHMX 3araciB. HuHi, BHACTIIOK BILIUBY
JIIONICHKOI IATIBHOCTI Ta KIIMaTHYHUX TpaHcopMariid, BOIHI PECYpPCH IHX
HEBEJMKHX PIYOK MOTEPIAIOTh BiJl PU3UKY 3HUKHEHHS.

BupuennsiM 6araTopiyHIX KOJUBAaHb XapaKTEPUCTHK CE30HHOTO CTOKY Ta
MaKCHMaJIbHAX BUTPAT BOAM JTOIIOBUX ITABOJAKIB B Oaceitni [[HicTpa 3aiiMaBcs
M.M. Cyciako. Bin 3a3Ha4mB, 110 YPETYIIOBAHHS PYCeN IITYYHIMH CTaBaMH €
OIHUM 13 IOMIHYIOUHX YMHHHKIB MOTIPIIEHHS CTaHy MaJIUX PIYOK Ha TEpPEeHax
Opnecpkoi o6macTi. binbIricT cTaBKiB Ta BOIOCXOBHII] TepeOyBalOTh y KPUTHY-
HOMY cTaHi [1]. 3BeeHi BOHU IMEePEBaKHO TOCIIONAPCHKUM METOIOM, 3 HU3EKIUM
piBHEM iHXKEHEepHOI peanisarlii, 4acTo Ha MiACTaB1 CIIPOIIEHOT MPOEKTHOI TOKY-
MeHTail, a To # 30BciM 6e3 Hel. IxHi maMOu — 3eMJIsHi, JTy’)Ke CXWIIBbHI 10 pyH-
HYBaHHA 3 HE3aKPIIJICHUMHU CXWUJIAMH; YIMaJIO 3 HUX YK€ TPUBAJIHMH Yac Mmijaa-
IOTHCSl PO3MHBAHHIO, a JIeKi i MOBHICTIO 3pyHHOBaHI. BogoBinBiqHI criopynw,
SIK TIPABUJIO, 33 CBOIM TEXHIYHUM CTAHOM Ta MIITHICTIO HE BiJIOBITAIOTH aHi
aKTyaJbHUM iH)KEHEPHUM HOpPMaTHBaM, aHi MiHIMAJIbHUM MIPUITHCAM II0A0 0e3-
MeYHO] eKCIUTyaTarlii TiAPOTEeXHIYHNX 00’ €KTIB, 0 YHEMOXKJIUBIIIOE HaJEKHE
perynatoBaHHs Ta e(h)eKTHBHE BUKOPHCTAHHS CTOKY MaJIMX BOAHUX apTepiit [5].

CaMOBITbHE CIIOPYIDKEHHS CTaBKiB 0€3 HAJIEKHOTO HAYKOBO-TEXHITHOTO
OOTpYHTYBaHHSI CIPUYMHWIO IXHE CTpIMKEe OOMITIHHS, 3a00JI0YeHHA, 3apo-
CTaHHS BOJHOIO (HIOPOIO, IO, CBOEID YEPror0, MOTIPIIMIO 3arajdbHHUH CaHi-
TapHU# cTad nux Bojoum. o HalBakIMBiIIe, TaKi MTY9IHI BOXOHMHU CIPHS-
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I0Th 3HUKHEHHIO PiYOK, Pycio SKUX BOHU NIEPEKPUBAIOTH 1 B MoAabIoMy 0e3
HAJIC)KHOTO HAITISLy JaHi TepUTOpii 3a00I09yIOThCS.

CunbchKOrOCIIONApChKa AKTUBHICTH B MeEXKax BOJ030ipHHMX OaceiiHiB
MaJluX pivYoOK, a HaWOUIbIIe Ha IXHIX MPHOEPEKHUX CXUIIAaX, TAKOXK CIIPaBIIsIE
3ryOHUIl BIUTUB HAa €KOCHUCTEMHU. 3aiiMarouu Bif 65 10 78 BiJICOTKIB 3arajbHOT
IJIONII IUX 0acelHIB, CIbCHKOTOCIOAAPCHKI YIS, pa30M 13 BUIIACOM XyJI00U
y TpuOepeKHUX 3aXMCHUX 30HAX Ta 3aCTOCYBaHHSM arpoximikaTiB (1oOpus,
MECTULUAIB) y PUIBHULTBI ¥ CagiBHHULITBI, CIPHUYMHAIOTH 3a0pyJHEHHS BO.I.
Ile Bene mo HAAMIPHOTO HAJXOMKCHHS Y BOJ0301p Iijl Yac BECHSHUX MMaBOJIKIB
Ta CHJILHHX JIITHIX JIOIIIB 3aBUCIUX YaCTOK, TYMYyCY, O10T€HHUX eJIeMeHTiB. Sk
HACJIIJIOK — 3HW)KYETBCS MPO30PICTh BOJIM, BOHA MEPETPIBAETHCS, 1[0 BUKIINKAE
eBTpo(ikalito Ta Bci il HebakaHi HACIIIKH.

ExonoriuHoMy cTaHy pi4OK JOAATKOBO LIKOJUTH TOCIOAAPCHKO-MOOY-
TOBA JiSUTBHICTh MEIIKAHIIIB, YMs KUIBKICTh CyTTEBO 30LIbINIMIACS 32 OCTaHHI
POKH uepe3 akTUBHE JlauHe OyIiBHUIITBO HABKOJIO. [0 HEraTUBHUX MPOSIBIB IIi€i
JiSUTBHOCTI HAJEXKUTh PyWHYBaHHs MPUPONHUX JaHIMATIB, MiCIlb, 1€ MTaXU
THI3IATHCS Ta MEIIKAIOTh, 3HUIICHHS piAKicHuX BuAiB (uopu i dayru. Kpim
TOTO, Yepe3 BiJICYTHICTh HAJIC)KHOI CUCTEMHU 300py Ta yTHIi3allii moOyTOBOro
CMITTS BUHMKAIOTh HECAHKI[IOHOBaHI 3BayMia. CKUIaHHSI HEOUHIIEHUX CTOKIB
y BOJOWMH, IO KUBISTH PiUKY, ¥ 3B’513Ky 3 OpakoM KaHallizalii, a TAKO)K 3MUB
JIOOpHB Ta MECTUIU/IB, 3aCTOCOBYBaHUX Ha JaYHMX JIISHKAX, ITiJ] 4aC BECHS-
HUX MTOBEHEH Ta JIITHIX 3JIMBOBUX OIAJiB, TAKOXK MOCUIIIOE Jerpanaitito [6].

Uepes Opak ILEHTpaTi30BaHUX CHCTEM BOJIOIMOCTAYaHHS Ta BOJOBiJBE-
JICHHSI B CeJIax JIOU OOJIAITOBYIOTh BUTPiOHI siMu Ha Oeperax pidok, 1o abco-
JFOTHO HE Y3TOIKYETBHCS 3 MPUPOITOOXOPOHHUMH 3akoHamu. KpiMm Toro, Tam,
JIe BiJICYTHI IIEHTPaJi30BaHl MEPEki, HEUUCTI CTOKH 1 MOOYTOBE CMITTS 3/IMBa-
IOTBCSI IPAMO Y PiuKU. SIK HACTiJOK, HEBEJIMKI MPUTOKU CTAIOTh 3a0pyAHEHUMHU
1 IepeTBOPIOIOTHCS Ha CIIPaBKHI KaHaTi3amiiHi poBU. YacTrHA HE3aI0BLIEHOTO
CTaHy BOJl 3yMOBJICHA HECAHKI[IOHOBAHUM CKHJIAHHSM HEOYHIICHHX CTOKIB i3
MIPUBATHUX JIOMOBOJIOAIHB. 3HAYHUI 00CST 3a0pyIHIOBAUIB MOTPAIUISE Y BOJO-
MU 4Yepe3 CKHIU CTIYHHMX BOJ 3 MPOMHUCIOBUX 00’€KTIB Ta y cepi CLIbChKO-
roCOAapChKOr0 BUPOOHUITBA.

TakuM YMHOM, OCHOBHMMH YMHHHKAMH, 10 HETATUBHO BIUIMBAIOTH Ha
€KOJIOT1YHUH CTaH MaJIuX PIvoK, €:

— 3MUB Ta 3HECEHHS IPYHTIB, IOBEPXHEBUII CTiK Ta iHQLIBTpAalist 10MO0BOT
BOJIY, 3a0PYIHEHOT BiIXO1aM1 TBAPUHHUIIBKMX KOMILIEKCIB, 8 TAKOXK MiHEpaJIb-
HUMH 100pHUBaMH, MECTUIIMIAMU T4 KOMyHAJIbHUMH BiAXOIaMH, IO MIPHU3BEIIO
JI0 3a0pyJHECHHS IPYHTOBUX Ta MOBEPXHEBUX BOJ, a TAaKOXK J0 eBTpodikarii
CTaBKIB Ta BOJOCXOBHUIILL;

— OararopiuHi, cCUCTEMaTHYHI NOPYILIEHHS arpOTEXHIYHUX Ta arpoximiy-
HUX HOPM BEJICHHS CIJIbCHKOTO TOCIIOIAPCTBA, PO3OPIOBAHHS BaXKKOIOCTYITHUX
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Ta 3alUIaBHUX 3e€Mellb X N0 JIiHIl BOAW, CIPUYUHMIIO, 3 OOHOTO OOKY, MOCH-
JIEHHS1 epo3ii IPYHTIB Ta 3HIKEHHS PiBHS TYMYCy, a 3 iHIIOTO — HAKONMYCHHS
UX MaTepialliB y 3aIlulaBi piuKy Ta 3aMyJeHHs 1 pycia;

— BHIIPSIMJICHHS piYMIIa 3 JOCSATHEHHSM MMO3HAYOK JHA HUXKYE MPUPOII-
HOTO PiBHs (CHTYyallis, [0 BUHUKJIA MICIs 3aMYJIeHHS] BHACIHIAOK OpaHKH IpH-
JIETIINX TEPUTOPI y BOJOOXOPOHHIH 30H1 piuKH);

— PO30pIOBaHHS 3€Mejlb, BUPYOKa Ta OONAINTYBaHHS CXUJIIB, MO30aBie-
HUX JEpPEBHO-YarapHUKOBOI POCIMHHOCTI, CHPHSUIM IOCHICHHIO €pO3iiHUX
MPOIIECIB;

— BIJCYTHICTh HAJIGKHOTO PETyJIOBaHHS BOJOKOPHUCTYBaHHS Ta Bil-
Be/ICHHS TTOOYTOBHMX CTIYHHMX BOJ Yy MEXax HaceJCHUX IyHKTIiB MpHU3Bela A0
JIOKaJIBHOTO TMiATOIUIEHHSI TEPUTOPid, MOTIPUIMBINM CaHITAPHO-TITi€HIYHI Ta
eMiIeMiOJIOTIYHI YMOBH.

IMocranoBka 3aaanus. [IpoanamnizyBaru TiIpoyioTiyHUil cTaH BOAHUX
pecypciB piuku TypyHuyK (ska Briagae B JJHiCTep), IPOBECTH MOHITOPUHT SIKiC-
HOTO CTaHy JaHOi BOAOWMH, BUSBUTH JPKEpesia HETaTHBHOTO aHTPOIIOTCHHOTO
BIUIMBY Ha cTaH p. [Juicrep B siky Bnagae p. TypyHUyK Ta HazaTu pe3yjibTaTh
BUCHOBKIB IO TEMi CTaTTi.

Marepiaju Ta MeTOIH AOCTiTzKeHHS. [T MOHITOPHHTY SIKICHOTO CTaHy
noBepxHeBuX BoA p. TypyHUYK, sika Briagae B 6aceiin p. Jxictpa Oyna 3xilicHeHa
HUISIXOM 3ICTaBJICHHS PeabHUX JAaHHUX IIOJ0 MOKAa3HUKIB HOrO CTaHy, 30KpeMa
KOHIICHTpALlIi JTOMIIIIOK y BOJi, 13 BCTAHOBJICHUMH HOPMATHBHHMU MEKaMHU
IPaHUYHO JOMYCTUMUX KOHIEHTpaliil. [le poOuiocs BIiANOBIIHO 0 YMHHUX
0(imiiHIX HOPMATHUBIB, IO PETYIIOIOTH AKICTh IPUPOAHUX BOJ AJISI TOOYTOBUX
notped HaceNeHHS.

BuximHuMy JaHUMU A7l HAITUCAHHS CTaTTi CIYTyBald Marepiaiu abo-
paToOpHOTO aHai3y BOJU KOHTPOJBHUX CTBOPIB, MPOBEICHUX CIEIliaNicTaMu
Jenapramenty ekoJyiorii Ta mpupoaHux pecypciB y Omnechkiit oonacti. Cro-
COBHO OIIIHKH PIBHA SIKOCTI BOAHUX PECYPCIB 3arajbHONPHHHATOI0 METOIM-
KOIO € 3aCTOCYBaHHS CHCTEMH €KOJIOTI4HOI Kiacudikalii SKOCTi MOBEPXHEBUX
BoII. [Iyist MpOBEICHHS IOCTOBIPHOI Ta OOTPYHTOBAHOI €KCIIEPTU3H 3T1THO 3 UM
METO/IOM, KPUTHYHO HEOOX1THO BOJIOMITH JJAHUMHU IIO0 TiAPOXIMIYHOTO 1 TijI-
pobionoriynoro mpodinto Bogorm. Komu x 30ip MOBHOTO MacuBy MOTPiIOHUX
MOKA3HUKIB € HE3MIHCHEHHUM, JIOIJILHO BJABATUCS JI0 3aMICHHUX aJITOPUTMIB,
30KpeMa, /10 BUKOPHCTaHHS pO3paxyHKy iHaekcy 3a0pyaneHHs Boau (I3B),
3aTBEPIKEHOTO JIJIsl BUKOPHCTAHHA y CTPYKTypax Jlep:kaBHOTO KOMiTeTy YKpa-
1HU 3 TiAPOMETEOPOIOTIi.

[Mopsin 3 HOCHIIKEHHSIM KiJIBKICHUX XapaKTEepPUCTHUK BOAHUX PECYpCiB,
oco0iMBa yBara NPUAUIUIA BUBYEHHIO SIKICHOTO CKIIQAy MOBEPXHEBUX BOI.
MeroauKy oLiHIOBaHHS SKOCTi BOAH p.TypyHUYK IMPOBOIWIN 332 KOMIUIEKCHUM
MOKa3HUKOM — iHJeKkcoM 3a0pymaHeHocti Boau (I3B), sik pekoMeHmpoBaHO st
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BUKOPHCTaHHA migpo3ainaM Jepxromriapomery. OLiHIOBaHHS 32 MOKa3HUKOM
I3B nae 3Mory BUKOHATH MOPIBHSIHHS SIKOCT1 BOAM Pi3HUX BOAHUX 00’ €KTIB MiXK
co0010, HE3aJISKHO BiJl HASIBHOCTI PI3HUX PEUOBWH, BUSBUTH TCHJIEHIIIIO 3MiH
B sKOCTi Boau. Jlo 3arajpbHUX XIMIYHHX ITOKA3HMKIB SKOCTI BOOM HAJIE)KATh:
BMICT PO3YMHEHOTO KUCHIO, XIMIYHE Ta 010XiMiYHE CITOKUBAHHS KUCHIO; BOJI-
HEBUI MOKa3HUK; YMICT a30Ty 1 pochopy Ta MiHepansHuil ckinai. JJo HalO1bI
MOIIUPEHUX CTIeIU(IYHUX MTOKA3HUKIB SIKOCTI BOAM BiTHOCSTH (DeHOH, Ha(hTO-
MIPOIYKTH, TOBEpXHEBO-aKkTHBHI peuoBUHU (ITAP), chHTETHYHI MOBEPXHEBO-aK-
tuBHI pedoBuHH (CIIAP), mecTuunam i BasKki METaIH.

3 MeTOI0 3iCTaBIeHHs MPUAATHOCTI BOJ y PI3HUX TOYKaX MOHITOPHHTY
Ta MPOCTIAKOBYBAaHHS iX 3MiH 3aCTOCOBYIOTH Taki Kiach(ikaililiHi O3HAKH
SIKOCT1 BOJ:

— I xnac skocTi: BoaH, 10 3a3HaIN MiHIMAIBHOTO aHTPOIIOTEHHOTO TUCKY,
BiJIHOCATBLCSA JI0 MEPIIOT KaTeropii. Ix rigpoximiuni Ta rigpodionoriuni xapaxre-
PHUCTHKHN Maiike He BiAPI3HAIOTHCS BiJ MPUPOIHIX TOKA3HUKIB;

— II knac sikocTi: BoguM Apyroi KaTeropii AEMOHCTPYIOTh MOMITHI BiJIXu-
JIeHHS BiJ mpupoaHoro (ony, npore Ui Tpanchopmalii e He pyHHYIOTh €KO-
JIOTIYHOTO OaJIaHCy;

— III kyac sIKOCTi: 10 TPEThOT KaTeropii HajeKaTh BOJIHI 00’ €KTH, SKi BijI-
YyBalOTh 3HAYYIIMI aHTPONIOTEHHHI BIUIUB, IO HAOIMKAETHCS 10 KPUTUIHUX
MMOKa3HUKIB I 30€pekKECHHS CTAOUTLHOCTI EKOCHCTEM;

— IV-VII xnac sixocti: Bomu, knacudikosani sik [V-VII, xapaktepusy-
IOTBCSI IOPYLICHHSIM €KOJIOTTYHHX HOPM, a iXHiH CTaH PO3LIHIOETHCS SIK €KOJIO-
riune noripmeHHs (tadmuis 1).

Tabnuys 1. Kpurepii oninoBanHs sskocti Box 3a I3B

Kaac sixocti Beanuuna I3B TexcroBuii onuc
BOIH
1 <0,3 Jlyxe uucra
1I >(,3-1 Yucra
111 >1-2,5 IMomipHo 3a0pynHeHa
v >2.5-4 3abpynHeHa
\Y >4-6 bpynHa
VI >6-10 Jyxe OpynHa
VII >10 HapxzBuuaiino 6pynHa

BusHaueHHsS OIIHKKA SKOCTI BOJHHX OO€KTIB Ha IMOBEPXHI € CIIPABOIO
MePIIOYEProBOI0, IO 3HAXOMUTH CBOE BiJOOPaKEHHS y HAYKOBHX IpalsX SK
1HO3EMHHUX JIOCIITHUKIB, TaK 1 HAIIUX CIiBBITYU3HUKIB. BperyinroBaHHs JaHOTO
ACTIEKTY JO3BOJHTH 3a00ITrTH eKCIaHCil OTpPYHHUX eIEMEeHTIB Ta XBOPOOOTBOP-
HUX MIKPOCKOIIYHUX OpPTraHi3MiB, MOTIPIIEHHIO PUAATHOCTI BOIH JUIS TTUTTS,
3MEHIICHHIO 37IaTHOCTI TIOBEPXHEBUX BOAOWM JI0 NMPOAYKYBaHHS >KHBOI pedo-
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BUHM Ta IXHBOI CIIPOMOXKHOCTI 10 ipupogHoro ountieHHs [ 1]. Ha mixcrasi ana-
i3y 3a0pyIHEHOCTI BOOMM, 3BaKaloun Ha KPaTHICTh IEPEBHIICHHS BCTAHOBIIE-
HuX HOpM ['JIK KOHKpETHHM perioHaNbHUM YIPAaBIiHHSAM, IPUAHATO BUIUIATH
YOTHPH CYTTEBO Pi3HI rpajamii Mipu 3a0pyJHEHHS: HECYTTEBE; OMIpHE; 3Ha-
YHE; HaJ[3BUYAlHO 3HAYHE.

OtpumaBuv (akTH4HI 3HAYCHHS IKICHUX IMOKa3HHUKIB BOJHHUX PECypCiB
HACTYITHUM KPOKOM € BCTAHOBIICHHS KJIacy Ta CTaHy SKOCTI BOAHM 3TiAHO OO
ekojioriunoi knacugikamii A.B. Sluuka, o HaBeneHo B Tabmuii 2. Exonoriuna
kiacudikaris Boau 3a A.B. Siukom mosisisie BOgHI 00’ €KTH Ha IIICTh KJIaciB 3a
CTYIICHEM 3a0pyIHEHHS, [0 BU3HAYAIOTHCA 32 CYKYIHICTIO MMOKAa3HUKIB (opra-
HOJICNTHYHUX, (Di3UKO-XIMIYHHMX, OI0XIMIYHUX, MIKpOOIOJIOTIYHUX Ta 1HIIUX),
AK1 HaBeJIeHI B HOro HayKOBHX MpallsiX Ta HaBYANbHUX MociOHuKax. KoxkeH kiac
BIJINIOBi/Ia€ MEBHOMY CTaHY BOJOMMH, BiJ| «IyXe JOOPOTO» JI0 <«JIy>Ke IMora-
HOTO». 3 METOI0 3’SICYyBaHHS €KOJIOTIYHOI Oe3MeKH Oylb-SKOro BUPOOHUYOTO
MPOIIECY, PETYITIOIOTHCS MIXKIaJTy3€Bi TEXHOJOTIYHI CTAHAPTH 100 KiIBKOCTI
cyOcTaHIIii, Ki NOTPAIUISIOTh A0 BOJOWM, a caM€ — IPaHUYHO JOIyCTUMHX
konnentpauiit (IJJK) nux pedoBuH y cTOKax, sKi TeHEPYIOTbCS i 4ac BUPOO-
HUYO] JisTBHOCTI.

Tabnuya 2. Ctan sikocTi BoAu, KpuTepii XiMiuHOrO, 0aKTEpiaTbHOTO
3a0pyIHEeHHS Ta KOMILIEKCHA OLIHKA AKOCTi MOBEPXHEBUX BO

Kuac Cran siKocTi BoH IMoka3HuK AKOCTi MOBEpPXHEBHUX BOJ
SIKOCTI Koaxm Kxim Kromnn
1 Jyxe uucra <3 <0,3 3
2 Uucra 3-1000 0,3-1,0 1
3 3a10BUILHOT YUCTOTH 1001-10000 1,0-2,5 0
4 Maio 3abpyaHeHa 10010-50000 2,5-4,0 -1
5 Bpynna 50010-100000 4,0-6,0 -3
6 Hyxe Opynana >100000 >6,0 -4

CriuHi BoAM Ta TIOBEPXHEBUH CTIiK 13 IMX 30H MOTPAILUIIOTH Y BOIHUN
00’€KT, 3aCMIUyIOYH HOrO 3Ba)KEHHMMH YAaCTHHKAMHU Ta OPTaHIYHUMH CIIONY-
KaMH. YHaCIliZIOK IBOTO CIIOCTEPIracThCsl 3pOCTaHHs 3a0apBJICHOCTI, IMOTIip-
IICHHS BUAMMOCTI, IiJIBUIICHHS OTPEOH BOAM Y KUCHI JJISi OKUCJICHHS Opra-
Hiku (BCK), 3HIKEHHS PiBHSI pO3UMHEHOTO KUCHIO, & TAKOXK 30UTbIIIEHHS BMICTY
CHONYK a30Ty Ta XJIOpUIiB. [leprioueproBo cTaH MOBEpXHEBUX BOJ MOXKHA
BU3HAYUTH OPTaHOJINTHYHUM METOJIOM Ta 0e3 1abopaTopHHUX AOCHTIKEHb Bi3y-
aJIbHO BCTAHOBHTH Y € 3a0pyJIHEHa BOjA 35 3allaxOM, KaJaMyTHICTh, Ha CMaK
Ta Bi3yaJbHO Ha JIOMIIIKU B Hii. BomHa sSKiCTh BU3HAYAETHCS SIK IPUPOTHUMH
YMOBaMH, TaK i IHTEHCHBHICTIO BILTUBY JIIOACHKOI JiSUTbHOCTI Ha BOJO30IpHY
TUIOMLY.
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CrarTs mpucBsiYe€Ha BU3HAYCHHIO SIKOCTI OLIHKH piuku TypyHUYK, sKa
Brajae B OaceliH piuku HHictep Ha Teputopii Omecbkoi o0nacTi, ska Biaramy-
KYETBCS Bijl CyTHOIUTaBHOTO pycia J{HicTpa mo0au3y NpUIHICTPOBCHKOTO cena
YoOpyui. Jani nporikae nobnusy cin [munne, HezaBepraiiniBka i 3HOBY BHazae
B JlHicTep Bin rupna B paiioni micra binsiBka no c.Masku Onecbkoi obnacri.
3aBasiKM MilIaHii rpuBi, sika Oylla HAMUTa BOAOIO, TYPYHUYK BiTOKPEMHUBCS BiJ
o3epa bine i Bmagae 6e3nocepennso B JHicTep.

Benuka yactrHa OeperiB cTpiMyacTa i TNIMHUCTA, BOHU TOKPHTI BepOo-
BHMH JIiCaMH, 3apOCTSIMH Bep00s103y 1 Oyp’ssHUCTHM pi3HOTpaB’siM. Ha Oepe-
rax J{nictpa, TypyHuyKa i Ha pO3TalIOBAHOMY MiX HUMU OCTpPOBi TypyHUYK €
1ija cucreMa o3ep (Haoubmi 3 HUuX: Kyuyprancbke BogoCcxoBHile, o3epa bine,
[Tyrpune Ta Tymopoge). O3epa Oaceliny /lHicTpa pa3oM i3 3ajUIIKaMU JPEB-
HBOI cTapulli 3aiiMaroTh wiomy 39,4 kM. [laHa AiyIsHKa IiHHA 3 OTIISALY 30€-
PEXEHHS BOOHO-OOJIOTHUX YTiJb 1 MIATPUMKH O10pi3HOMAHITTS. Y HETHOOKUX
MICIISIX piUKa TyCTO IIOPOCTA€E OYePETOM, a Ha BUIBHUX (TIecax) BiH pOCTE JIMIIe
y370BXK OeperiB. [HTEHCUBHICTH MiAHOMY PiBHIB BOJIM ITiJl YacC MaBOJIKIB MOXE
nocsirati 70 1,5 m/mo0y. MakcuManbHi BUTpaTH BOAM PIYKH MalOTh JIBOSKE
MOXO/PKEHHS: 3 OHOTO OOKY, BOHM O0OyMOBIICHI BECHSHUM TaHEHHSIM CHIry, a 3
Jpyroro 00Ky — ()OPMYIOThCSI BHACIIIOK JITHIX 1 OCIHHIX IHTEHCUBHUX JIOIIIB.
JlHO piuKkM piBHE: Ha IIMPOKHUX IUIecax BOHO 3aMyJCHE Ta TIIMHKCTE, B’SA3KE,
TOAI SIK Ha MepeKaTax — HaBIaKH, TBEpIe, MilllaHe, a Y caMOMy THpJIi Tparuis-
€TbCS KaM STHUCTE.

Huxue cema Masiku Binm JlHiCTpa BIIJIUISETHCS IIECTUKIIOMETPOBUI
pykaB [mubokuit TypyHUyK — IITy4yHHI KaHal 3aBIIMpIIKA Onu3bko 100 M i
3aBruOmkn A0 10 M. OTxe, piuka J{HicTep Bnagae B JIHICTpOBCHKUN TMMaH
JIBOMa pykaBamu — BiacHe JlHictep Ta [nmubokuii TypyHUYK, TOMY peTelibHE
00OCTE)KEHHS Ta MOCTIMHUNA MOHITOPUHI HEOOXIAHMU 3a JJIsi BUACHOTO BUSB-
JICHHS JKepenia HeOesneku 3a0pyJHeHHS BOIOWM.

AHaJi3 ocTaHHIX A0cTimKeHb i myGiikaniit. HeoOXiqHOHO yMOBOO s
MiATPUMAaHHS BiIMOBITHOTO CTAaHAAPTY YHCTOTH BOIHU Ta ONIEPATUBHOTO peary-
BaHHsI HA HECAHKLIOHOBaHI CKUAW HeOe3MeYHUX PEUYOBHH Y IPUPOLY € TOCTIH-
HUI eKOJIOTIYHUI MOHITOpPUHT BOoIHUX pecypciB [2]. Lle no3Bomnsie BiaBepHYTH
pYHHIBHMI BIUIMB Ha ekojoriro. HasBHuI HOCBif 31 CTBOpeHHs Oararoacrek-
THHX TTOKa3HUKIB CTaHy BOAM Ta OOTPYHTYBaHHS iX 3aCTOCYBaHHS y IIHPOKOMY
CIEKTPi HAYKOBUX 1 MPAKTUYHUX PO3POOOK, CIPSIMOBAHUX Ha OXOPOHY BOTHHX
OararcTB, nMoTpedye MONANBIIOTO YIOPSAKYBaHHS Ta Meperiiny. BuzHaueHHs
KITIOUOBHX XapaKTEPHUCTHK SIKOCTI BOJ] PIYOK Ta BOJONUM € KPHTHYHO BAKIMBUM
3aBIaHHSM, SIKE aKTHBHO OOTOBOPIOETHCS SIK HAIIMMU HayKOBIISIMH, TaK i IXHIMHA
MiXKHapOIHUMH NapTHepamu [4]. YcriHe BUpIIeHHs bOTO MUTaHHS YHEMOXK-
JIUBUTH MOIIUPEHHS TOKCUYHUX PEYOBHH 1 MATOreHHOT MiKpO(IOPH, JOTTOMOXKE
3aMo0irTH MOTiPIIEHHIO SIKOCTI MMTHOT BOAM, 3HW)KEHHIO 00CATIB BUJIOBY puOH
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Ta MOTIPIICHHIO MPUPOAHOI 3AaTHOCTI BOJHUX CHUCTEM JI0 CAaMOOUYHILEHHS [9].
JocimKkeHHsIM 3aKOHOMIPHOCTEH piYHOTO PO3IOALTY BOIHOTO CTOKY Ta BUHOCY
HaHOCIB JiBoOepekHIMU npuTokaMu JlHicTpa onikyBaBcs B.B. ['pebinsb. 3aiiic-
HEHHH aBTOPOM MOHITOPHHT PEXHUMY BHYTPIIIHBOPIYHOTO PO3MOIITY CTOKY
3aCBIUMB 3allOYaTKyBaHHS TenepimHboi (azu TpaHcopMalii rixponoriu-
HOro Jany. BusiBneHo BupasHHl TpeH[ A0 3MVIa[KyBaHHS BHYTPIIIHBOPIYHOT
BapiaTHBHOCTI CTOKY Ha piukax i€l TepUTOPii, 0 BUPAKAETHCA Y CKOPOUCHH1
MUTOMOI Baru BECHSIHOTO CTOKY Ta 301JIbIIICHHI BHECKY IHIIIMX CE30HIB, 30KpeMa
JITHBOTO (Ha piBHI 10 5%).

s Manoi piukoBoi Mepesxi Onecbkoi 06acTi (Kynu BiTHOCUTBCS 1 pidka
TypyHYyK) THUIIOBOIO € BECHSHA TMOBiHb, IO CIIOCTEPIracThCsl y MepeBakHil
OLIBIIOCTI BUMANKIB, & TaKOXK TPAIUIIOTHCS HEBENWKI MiAMOMH PiBHA BOIU
(maBoakM) y Termii ce3oH. Kimouosi rigporpadiydi TOKa3HUKH MallMX PidoK,
10 POTiKarOTh Ha TepeHax OnenuHy, IpeCTaBICHI y Ta0muI 3.

Tabnuya 3. Tigporpagiuni xapakTepucTHKH MAJTUX PivoK
Ha TepuTopii Oxgecbkoi 001acTi (BKI0YHO 3 p. TypyHUyK)

Towsicuua Ilioma Ioxua
Piuku Baceiin piuxn iy ’ | Bomo30ipHOro | piukw, Buxopucranus
Daceiiny, kM’ | M/KM
p- M. Kystmbhuk | ITpudgopHomop’st 89 1540 0,8 -
p- B. Kysuteruk | [Ipugopromop’st 150 1860 0,7 -
p. Tuniryn IIpuaopHOMOp’st 168 3550 0,9 3POIICHHS
TOCIIONIAPCHKO
p. Ankaist TIpuaopHomMoOp’st 34 619 1,7 noOyToBe st
3pOIIEHHS
p- Xamxunep [Ipryopromop’st 94 894 1.4
p. Capara TIpuuopHOMOp’st 120 1250 1 3POLLCHHS
p. Yara TIpuuopHOMOp’st 120 1270 1,1 CLILCHKOTOCTIONAPCHKL
MOTpeOU Isl 3pOILCHHS
p. Karnane IIpuuopHOMOp’st 22,7 276 2,6 TOCHOJAPCHKI MOTpedu
3pOILICHHS, pHOATBCTBO,
bapaboit IIpraopHOMOp’st 71 652 1 PO3BEIEHHS BOJOTLIABA-
FOUOT IITHIIL.
P- }fﬁg‘ﬁ” TTysak 114 52 11 JpomIeHHA
: o . CUIBCBKOTOCTIONIAPCHKI Ta
p. Kuprmk-Kuraii Jynait 64 705 1,9 106y TOBi MOTpE6H
Komuma IliBnenuit Byr 149 1920 - -
OxHa JHictep 35,7 267 - 3pOLICHHS
. . ) CLTbCHKOTOCTIOAAPCHKI Ta
binou JHictep 23,7 203 106y ToBi TOTpCGH
TypyHuyk JHictep 60 - - PpHuOAIILCTBO, TYpPU3M
Kyuypran JlHicrep 119 2090 0,89 -
Sroprnuk JHuicrep 73 1590 1,7 3POLIEHHS
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lpponoriyHuii peKUM HEBENUKHUX PIdOK, IO MPOTIKalOTh TEPUTOPIEIO
OpemuHy, BIANOBITAE cxigHOeBporenchkiin Moxeni. 1li BomHi apTepii xuB-
JSThCSA TIEPEBaKHO 32 PaxXyHOK TAaHEHHS CHIT'Y Ta TPYHTOBHX BOJ. 3arajiom,
piBEHb TiAPOJOTIYHUX CHOCTEPEKEHD 32 iXHIM PEKUMOM MOXKHA OL[IHUTHU SIK
JocTaTHiIH. BUBUEHHSIM 0COONMBOCTEH BHYTPIIIHBOPIYHOTO PO3MOIIITY CTOKY
BOJIU Ta HAHOCIB JiBoOepexHUX NpuToK J{HicTpa 3aiiMaBcs B.B. I'pe6inb. [Ipo-
BEJCHUI aBTOPOM aHajli3 XapakTepy BHYTPILIHBOPIYHOTO PO3MOILTY CTOKY Ta
HOro cydacHMX yMOB BHSIBHMB IOYaTOK Cy4acHOTO Mepiofy 3MiH TigpoJoriu-
HOTO PEXHUMY.

BusiBieHO 4iTKy TEHACHII0 BHUPIBHIOBaHHS BHYTPIIIHBOPIYHOTO PO3-
MOJITy CTOKY BOAM Ha piukax JOCTIIKYBaHOTO PETIOHY, sIKa TPOSBIISETHCS
y 3MEHIICHH]I YaCTKH BECHSHOTO CTOKY Ta 3POCTaHHI YAaCTKU iHIIMX CE30HIB,
0CcOo0IUBO JTHBOTO (110 5%). [loTparuisHHS 10 BOJOWM THUX CHONYK, IUISL IKUX
1ie He BU3HAYEHO KOJHHUX HOPM EKOJIOT1YHOI Oe3MeKr BOAOKOPUCTYBAHHS YU
rpannuno gonycrumux ckuni (IJIC), € abcomoTHo 3aboponenum. [Ipote, y
BHHSATKOBHX OOCTaBUHAX, TakKi BUKUIM MOXYTh OTpuMatu no3Bin Bim MO3,
Minnpupoau ta JlepkpubareHTcTBa YKpaiHu, ajie JHIIe 32 YMOBH, IO MPOTS-
TOM TEpMiHY, BU3HAYEHOTO IIMMH BiJIOMCTBAMHU, BiAMOBIHI HOPMAaTHUBU OyIyTh
HaJIC)KHAM YHHOM PO3pOOJICHI Ta 3aTBepaxeHi [§].

CkunanHsi Oylb-SIKUX CTIYHUX BOJl Y BOJHI CHUCTEMH JIO3BOJICHO JIMIIIE
32 YMOBH, KOJM BCTaHOBJICHI I'paHM4YHO Aomyctumi konueHtpamii ([JIK) ta
3atBepmxkeri HopMaruBu [JIC mis 3a0pynHiorounx pedoBrH. CTOCOBHO Oyab-
SIKOTO @aHTPOTIOTEHHOTO BTPYYaHHS Y TiAPOJIOTIYHIH yCTPii piuKu, BapTO 3BEP-
HyTHCS JI0 Bxke 3rajmanoi mpaili B.I. Bumaerchkoro. JocmigHuk aHamizye, siK
piuka JIHicTep BHKOPUCTOBYETHCS Y BOIOTOCIOAAPCHKIN cdepi, 30Kkpema st
notped rifpoeHepreTHKH. 3HaYHa YacTHHA HOro poOOTH akIEeHTYye yBary Ha
BIUIMBI J{HICTPOBCHKOTO TiJpOBY3I1a HAa MPUPOIHY EKOCUCTEMY Ta CTaH HUKHBOT
tedii JIHicTpa, 30KpeMa Ha HOro TeMreparypHuil pexum. 3adikCoBaHO CYyTTEBE
3HWKEHHS TEMIIEPaTypy BOIHW MOPIBHSIHO 3 THMH YMOBaMH, 1110 Oynu O mpupoa-
HUMU. KITFOYOBUM MOMEHTOM TaKOXK € 3a0€3MEeUEeHHS SKOJIOTTYHUX MOIMYCKIB Ha
pidili, SKi, Ha IEPEKOHAHHSI aBTOPA, BAPTO MPOBOIUTH MIOPOKY.

BperymtoBaHHsI BOAHOTO PEeKUMY WITYYHHMH BOJOWMAaMU € OIJHHUM i3
BUpIIIANFHUX YMHHUKIB JAeTpajalii HeBEITUKUX PiduoK Ha Teputopii OaemuHH.
CraH nepeBaXHO1 OUIBIIOCTI CTABKIB Ta BOJOCXOBHII € ITUOOKO HE3a0BLIb-
HuM. Tak 1 Ha Teputopii OeperoBoi JiHii piuku TypyHUyK BoHH Oyiin 3BEIeHi,
SIK IPaBUIIO, TOCTIONAPCHKUM METOJIOM, 3 IOTPUMAaHHIM HU3BKOTO 1H)KEHEPHOTO
PIiBHS Ta 3a CIIPOILIEHOIO POEKTHOIO JJOKYMEHTAIII€I0, a HAATO YacTo — B3araii
0e3 nei. HazemHi rpebmi Manux pidok, 3 He3aKpiIUIEHUMH CXHUJIAMHU, TPUBAIUN
Yac 3a3Hal0Th PO3MUBY, a IesKi 3 HUX MOBHICTIO 3pyitHOBaHi. BomoBiaBiaHi cro-
pyIH, 3 OISy Ha IX TEXHIYHHUM CTaH Ta MIIHICTh, 3a3BUYail He BiAMOBINAIOTH
aHi aKTyaJIbHUM TEeXHIYHIUM BUMOTaM, aHi 0a30BUM HOpMaM 0e3Me4HOi eKCILTy-
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arauii riPOTeXHIYHUX 00’ €KTIiB, 10 YHEMOKIIMBIIIOE HAJIS)KHE PETYIIOBaHHS Ta
pamnioHagbHe BUKOPUCTAHHS CTOKIB MaIKX Pivok [3].

CaMoBibHE OYIIBHUIITBO MICIIEBUM HACEJICHHSIM CTaBKiB 0€3 HaJIeKHOTO
HAyKOBO-TEXHIYHOTO OOTPYHTYyBaHHs Ta He 3a cranaapramu JIBH cnpuunnuno
CTpiMKe OOMiIIHHS Manux 1 6e3 TOro pidoK, 3a00I0UCHHS, 3apOCTAaHHS BOJ-
HOIO POCJIMHHICTIO, IO TOTIPIIWIIO 3arajlbHUi caHiTapHUH cTaH BomoiM. Came
TaKWii CTaH CIIOCTEPIra€Thcs Ha TepuTopii Bogomu p.Typynuyk. 1o Haiiro-
JIOBHiIIE — MOAIOHI CTaBKU MPHU3BOAATH /10 3HUKHEHHS TUX PIYOK, HA SKUX BOHH
pO3TaIllOBaHi, @ HACEJIICHHS HABITh HE 3aMHCIIOETHCS, 1110 B HAHOIMIKIOMY Maii-
OyTHBOMY 1151 piUKa MOXKE 3HUKHYTH Yepe3 IHTeHCHBHE BUKOPUCTaHHS 11 pecyp-
CBi Ta yepe3 Hexbalne cTaBineHHA. [laHa qUISHKA [iHHA 3 OISy 30€peKeHHS
BOJTHO-0OJIOTHHX YTiJb 1 MiATpUMKHU OlopizHOMaHITTI. Hiokde cena Masiku Bif
Juictpa BigninseTbes 6-kizoMeTpoBuil pykas [mbokuit TypyHUyK — 11e ITYY-
HUM kaHan 3aBmupiiku Onm3pko 100 M i1 3aBrmubmku 9-10 M. OTke, piuka
Juicrep Bnagae B JHicTpoBChKMil TMMaH JBOMa pykaBaMu — BiacHe /IHicTep
ta [mnbokuii TypyHuyk. TypyHuyK € ymoOieHe Mmicue BiIIOYMHKY MEIIKaH-
uiB Onecwkoi obmacti Ta Mongosu (Ilpuanictpos’s). Y Temiay mopy poky Ha
Horo Geperax Mo)kHa 3yCTpiTH HaMeTH TypucTiB. Takox TypyHUyK € mOMyIsip-
HUM MicIIeM PUOOJIOBII, TYT YaCTO MPOBOISTHCS 3MaranHs pudajoK, TOMY CIiJl
MOCTIHO MOHITOPUTH SKICHUW CTaH BOIOWMH, SIKa 3rOJIOM BIIQJIa€ B BEIIUKY
piuka [{HicTep.

PesyabraTn qocaigzkeHb Ta ix 00roBopeHHs. AOW BU3HAYUTU CTYIiHb
3a0pyIHEHHS BOIHUX 00’ €KTiB Ha IIOBEPXHi MPOBOJMIINCS TOCIiI>KEHHS BUIIA/I-
KiB IEpEBUILCHHS HOPMaTUBHUX KOHLIEHTpAIliil Yepe3 MOKa3HUK KPaTHOCTI X
nepeBuiieHb. OOYMCICHHS 3IHCHIOBAINCS CIIUPAIOYUCH HA MOMICSYHI T1IpO-
XIMiYHi JaHi, OTpUMaHi B IIyHKTaXx MOHITOpUHTY OaceiHy piuku J{HicTep mpo-
TsiroM 2023 poKy, BUKOPHCTOBYIOUH BiJIIOBiAHY BUILEBKa3aHy METOIUKY. BapTto
TaKOX 3a3HAYMTH, 110, TTOCUIAIOYUCH HA KJIACH(IKAIliI0 SKOCTI BOAM PIUKOBHX
CHCTEM 3a piBHEM 3a0pyIHEHHS MU 3MOXKEMO, Ha OCHOBI PO3Pax0OBaHUX 3HAYEHb
koedilieHTa MepeBUIIeHHs TPaHUYHO JOMYCTUMHUX KOHICHTpPALii, BCTAHOBUTH
CTYHiHb 3a0pYIHEHHS, KaTEropii sSIKOT0 MOXKYTh BapitoBaTHCS Bijl «HE3HAYHOTOY»
JI0 «HAA3BUYANHO BHCOKOTO».

BusHaueHHs piBHA puAaTHOCTI J{HICTpa Ta NPUTIKAIOYHX 10 HHOTO PiYOK
JUTS. BUKOPUCTAHHS SIK TOJIOBHOTO JKEpea MUTHOI BOAW Ma€ 3HAYHY Bary siK y
HayKOBOMY, TaK 1 y IpakKTUYHOMY III1aHi. ['iaponoriuaunii cran nputok HicTpa,
3a HEBEJMKUM BHHSTKOM, BUBUCHHI KyIH MEHILE, HDXK caMa piuka, i YMMaio
3 HHX JOCi HE OTPHMaJM TPYHTOBHOTO aHaji3y. [OMOBHHUM iMIyIbLCOM IS
JOCTIIKEeHHS] X MPUTOK Oyno 3abe3leueHHs peryimoBaHHS CTOKy JlHicTpa,
IO TOPKHYJIOCS TaKOXK HU3KK HOTO KapraTChKUX BiArainykeHb. BUBYCHHS 1uX
MPUTOK 31MCHIOBANIOCS MapajenbHo 3 aHaji3oM ctaHy JIHicTpa Ta HOro Mamux
pidok. st OIiHKHM CYy4acHOTO CTaHy MOBepXHEBUX Boj p.TypyHYyK, 110 Bra-
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nae 1o Oaceliny p. [lHicTep BUKOPUCTOBYEMO JlaHi CIIOCTEPEKEHD JCPKABHOTO
MOHITOPUHTY MOBepXHEBHX BOJ 3a 2023 pik, siki HamatoThes KII «binsiBchbruit
BOJOKaHAID, 110 BUKOPHCTOBYE B MOJAIBIIOMY BOAY JaHOI PiYKH IJISi TOCIIO-
JapChbKOTO BOAOCIIOKMBAHHSA. 3a OTPUMaHHMHU JaHUMU MOCTY CIIOCTEPEKEHHS
Ne 7 ¢. Masku Huxubo-piukoBoro 6aceiiny J[HicTep 3 SKOro BiAXOOUTH pyKaB
p-TypyHUyK MOHITOPHHT OyJIO 3IiiiCHEHO JIAOOPATOPIEI0 MOHITOPUHTY BOJ Ta
rpyurtiB BYBP pivok [IpuduopHoMOp’s Ta BCTaHOBJICHO KJIAC SIKOCTHI BOIU Ha
p-TypyHsyk.

N

> - Ou-.-

Hapnusmancss

Puc. 1. noct cnoctepe:kennst Ne 7 p. Typynuyk (c.Masiku Onecbkoi 06J1acti)

[Ipn HanwmcaHHi cTarTi OyI0 TPUMaHO JaHI OCTaHHIX CIOCTEPEKEHb y
HaCeJICHUX IyHKTaX, sKi MPHIATraloTh 10 Oeperosoi miHii p. TypyHUyK, 10 3r0-
JIOM e o GaceitHy J[HicTpa Ta MPOBEAEHO €KOJOTIYHY OI[IHKY SKOCTi AaHO1
piuku. OTxe, TOCT criocTepeskeHHs Ne 7 3akiItoYHAN pailoH pidKoBOTO OaceiHy,
1o posMimiennii B ¢. Masiku Onechkoi o0nacTi, xapakrepusyerbes y 2023 p. sk
TOMipHO 3a0pyIHEHa, a B3araJioM 3a OCTaHHI POKH AKICTh BOAM KOJIHBAETHCS BiJ
YHUCTa JI0 TOMIpHO 3a0pyaHeHa. (Tabmumi 4 Ta 5).

JaHi 3 mocTa criocTepexeHHs HocTa 7 BKa3yloTh Ha 3HAYHE [IEPEBUILECHHS
MTOKa3HUKIB CyIbh(ar-ioHiB, XJIOPUI-10HIB Ta aMOHiK-10HiB. [lepeBuimeHHs cTa-
HOBUTH BifmnoBigHO 4,27, 1,55 ta 3,2 paza. [ligumenuit BMicT cynbdar-ioHiB,
XJIOpUJ-10HIB Ta aMOHIH-10HIB CBITYATH NPO TOTPAIUISIHHA y PIUKy 3HAYHOT
KUTBKOCTI HEOYMIICHUX Ta HEAOCTATHHO OYMIIEHUX TOCIOAApCHKO-TOOYTOBUX
CTOKIB BiJl MPUBATHOTO CEKTOPY Ta CLITHCHKOTOCIIONAPCHKOTO BUPOOHUIITBA, AKi
3HIKYIOTh 3aTHICTh BOAH NPUPOJHHUX BOIOWM 10 CAMOOYHILICHHS.
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Tabnuys 4. 1ani 3 nocTiB cnocTepeskeHHsl, PO3TAIIOBAHUX
no Tedii piuku Jnictep (moct Ha p. TypyHuyk)

3aﬁpyuHmBaﬂLHa FIIK IMoctn CIOCTEPEKEHHS
peyoBuna / nokasuuk | (OBYB) | Ne1 | Ne2 Ne3 | Ned | Ne5 | Ne6 | Ne7
K‘igg}‘fg;“;;%"ﬁ%;‘;& 3 L8| 52 | 38 |197] 23| 1 | 22
3aBuCITi peUOBHMHM, MT/M> 15 3 3 69 14 12 | 40,5 29,8
Kme‘;fr%’j‘;ﬁie“““’ >4 803 | 587 | 12,5 | 134 | 823|233 | 115
Cynbar-ionn, Mr/am’ 100 34,61 | 89,82 184 82,2 | 57,8 197,92 | 427,49
XItopu-ionu, Mr/am> 300 24,32 | 210,18 | 210,18 | 37,2 | 22,17 | 26,59 | 465,00
Awmoniii-ionn, Mr/am’ 0,5 0,22 2,6 0,58 04 | 0,09 | 0,1 1,6
Hirpar-ionu, mr/am3 40 3,45 | 2295 6,2 10,86 | 5,49 | 24,8 | 35,43
Hirpur-ionu, mr/mm® 0,08 0,36 1,34 0,041 | 0,06 | 0,05 |0,028 | 0,019

Sk OGy70 BCTAaHOBJIEHO, OCHOBHOIO MPUYUHOIO MOTPAIUISTHHS OpPraHidYHuX
3a0pYIHIOIOYMX PEUOBHH Yy piuky JHicTep, Kyau Brajgae Mana piuka TypyHuyK, €

Tabnuys 5. 13B Ta kJ1ac IKOCTi BoAn
(3a JaHMMH 3 TTOCTA crocTepeskeHHs ¢. Masiku Onecbkoi 00.1.)

Pik Beauunna I3B | Kuac sikocri Boaun XapaKTepuCTHKA BOAH
2020 0,9 11 Yucra

2021 1,1 11 TTomipHO 3a0pynHeHa
2022 0,9 11 Yucra

2023 1,2 111 ITomipHo 3a6pynHeHa

3a0pyAHEHHS OPraHiKO Y IIUX BOJHUX 00’€KTaX MOXKE CIIPUYMHUTH ITOMITHI
KOJTMBaHHA Y PeKUMi HACHUECHHS KHCHEM, 1110, y CBOIO Uepry, Beie 10 TpaHchopMmariii
Y BUJIOBOMY CKJIaJli MiIpOOIOHTIB, 2 Y HAMBAXKUMX BUIIAJIKAX JI0 TXHHOTO 3HUKHCHHSI.
KinbKicTh OpraHiuyHUX CHONYK, IO HAIXOIATh 13 IOTOKAMH CTIYHUX BOJI, 3a3BUYAil
BU3HA4A€ThCs 3a Henpssmumu nokasHukamu — BITK Ta XCK. JleBoBa uacTka Mich-
KUX OCepeIKiB y MeKax OaceliHy J{HicTpa Mae TOCTYI 10 KOMyHAIIBHUX CIIOPY/ ISt
ouutiieHHs. Cepejt MPUTOK (0 TIOKa3HUKaM TIOCTIB) HANTIPIIUM €KOJIOTTYHUM CTa-
HOM 3a 3Ha4CHHSIMHU [, Biji3Havyanacst p. TUCMEHUIIS, BOAU SIKOI 32 YCEPEIHCHUMU
OaraTtopiyHUMH 3HauYeHHSAMH Haslexanu A0 5 kareropii 11l knacy («3anoBinbHI» 3a
EKOJIOTIYHMM CTAaHOM Ta «TIOMIPHO 3a0pyIHEH» 3 CTYIIEHEM 3a0pyAHEHOCT).

Hebe3mneka 3a0pyqHEeHHS BOJI OPTaHIKOIO TIOJISATAE Y TaliHHI KOHIIEHTpAIIii
PO3YHHEHOTO KHCHIO IO KPUTHYHOTO PiBHS JJ1s1 BOMHUX MEIIKAHIIB. Y IEOMY PO3-
JIITi aHAITI3YETHCS Jist TPYIH OPTaHIYHUX CIIONYK, sIKi He JEMOHCTPYIOTh TOKCHY-
HOCTI Ta MOXKYTh OyTH pO3KJIaJeHi MikpoopranizMamu. [loxomkeHHs i€l Tpynu
PCUOBHH TEPEBAKHO MOB’s3aHE 3 MPOAYKTAMHU >KUTTENISUIBHOCTI O10J0TTYHUX
cucteM. Oprasiyae 3a0pyJHEHHS, 1110 TTOXOMTh 13 HETOUYKOBUX JIKEPEJ, TOJIOB-
HUM YMHOM 3yMOBJICHE 1HJIUBIIyaJbHUMH CaIM0aMHU Y CUTBCBKIHM MIiCIIEBOCTI, SIKi
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HE MiJKJII0YEH] IO LEHTpali3oBaHol KaHaui3alliiiHoi Mepexi. BomosinBeneHHs
3 TaKUX MPHUBAaTHUX TOCIOAAPCTB BilOYBA€ThCS Uepe3 HAKOMUYEHHS HEYHCTOT,
3BIIKM PifHA IPOHHUKAE Y HAMOMIKYI TpyHTOBI Bofu. Po3paxyHOk 00OcsTiB HafI-
XOIDKEHHSI 3a0pYTHEHHS BiJl CIIIbCHKOTO HACEJICHHS 3/11HCHIOBABCS 3a JOIIOMOTOI0
koeQimieHTiB. 30ip CTIYHMX BOI Y CITBCHKUX 1 CENUIHUX HACEJIEHHX ITyHKTaX
3IIMCHIOETHCS B iHIUBIAyalIbHI ceNTHKH a00 BUTpe0a, SIKi € OJHUMU 3 TIOTCHITIH-
HUX JDKepel 3a0pyaIHeHHS MiA3eMHNX BOJJOHOCHUX TOPU30HTIB Yy OaceiHi.

IIpotsirom 2023 poky 00CSTH OpraHITHOTO 3a0pyAHEHHS, SKE TTOXOIUTH Bill
TOYKOBUX KOMYHAJIBbHUX JIXKEPEJ, TOCSIIH OKa3HHUKIB y 1,0 THC. TOHH 32 IMOKa3-
nukoM BCK Ta 3,2 tuc. Tonn 3a XCK. IlepeBakHy yacTKy IIbOT0 OpPraHiyHOIo
3a0pyIHEHHS MPOAYKYIOTh BENTMKI MiCBKI OCEpelKH 3 HACEIEeHHSM, IO Iepe-
Buirye 100 tucsd ocid (mo takmx Hanexars Kam’saernb-Ilominscekuid, JIBBIB,
IBano-®pankiBcbk, TepHoninb). Came 31 CTOKAMH 3 X MICT TPAHCIOPTYETHCS
6mm3pko 60% opraniunux crnonyk 3a BCK ta 70% — 3a XCK. ¥V BepxiB’sx piu-
KOBOTO 0aceliHy IepeBaKHO PO3MICTHIIICS BUPOOHUIITBA XIMIYHOT, HAPTOXIMi4-
HOI ray3ei, 30KpeMa Ti, 10 3aiMaroThCs HaToriepepoOKoto, 11 30epiraHHsIM Ta
TPaHCIIOPTYBAaHHSM, a TAKOX IIEJTFOJI03HO-TIariepoBa Ta MebieBa POMHUCIIOBICTb.
Tomy kazaru, 10 Mai PiYKM MOXKYTh OyTH MPUYMHOIO 3a0pYIHEHHS BOX PIUKU
JHicTep HEe MOXHa, aje CBOIO YacTKy B MOXJIMBE 3a0pyIHEHHs depe3 Hepery-
JTHOBaHE HaJMipHE TOCIOAAPIOBAHHS MIiCIIEBOTO HACEIEHHS TEX MOYKE BHECTH.

BucHoBKku. 3BaKa0uu Ha OLIIHKY €KOJIOTIYHOI cUTyarii y 6acelHi piuku
TypyHuyk, sika Bajgae B piuky JHicTep QuHaMIKH 11 3MiH, MOYKHA JIMTH TaKOTO
BHCHOBKY, IIIO IOMiHYBaHHS €KCTEHCUBHUX METOJIB BOIOCIIOXKHBAHHS y TEpe-
BaXKHIH OLTBIIOCTI CEKTOPIB €KOHOMIKH, 301IbIIEHHS CYKYITHUX OOCSTIB HEKO-
PUCHO BHUTpa4YCHOI BOJAM, a TAKOX BIIMyTHE 3MEHIICHHS HAsSBHOTO BOJHOTO
MOTEHITiaTy Yepe3 3a0pyAHCHHS JKEPEIT Ta iX BUCHAXKEHHS, Pilllydye BUMArarTh
3aIpoBaHKEHHs] MaCIITAOHMX €KOJOTIYHHUX Ta TOCMOAAPCHKHUX MPOrpaM, CIIpsi-
MOBaHHX Ha palioHaJIbHE BUKOPUCTAHHSA BOJAHUX pecypciB. 3a BciMa MOKa3HH-
KaMH 35COBaHO, 10 piuka TypyHuyk cranoMm Ha 2023 pik XapaKTepu3y€eThCsl SIK
«ITomipHo 3a0pyaHeHay, aje B IONepenHi poKH Bigmivanucs i sk «YucTay.

3a BU3HAYCHUMH 3HAYCHHSIMHU 1HIEKCY 3a0pyJHEHOCTI BOJAH, MOXKHA BBa-
JKarty, 10 Bozia piuku JHicTep 1mie He Jocsria KPUTHYHOI MeXi 3a0pyTHeHHS 1
Mae TOTEHIIIa 70 camoouuteHds. OTke, aHaIi3 eKOJIOTIYHOTO CTaHy OaceHy
JuicTpa Ta HOro TEHIEHIN Jae MiJCTaBy 3pOOMTH BHCHOBOK, IO MEpe-
B2)KHO €KCTCHCHBHE BOJIOCIIOKHMBAHHS Mai)ke B YCiX rally3siX HalliOHAJIbHOTO
TOCIIOJIAPCTBA, 3POCTAaHHS 3arallbHUX OOCSTIB HEMPOAYKTUBHUX BHUTPAT BOJH,
TIOMITHE CKOPOYCHHS TMOTEHINATy BOTHUX PECYPCiB BHACTIAOK 3a0pyaHEHHS i
BUCHA)XCHHS BOJIHUX JDKEPEN 3yMOBIIOIOTH MOTPeOy BIPOBAKEHHS HMIMPOKO-
MacCIITa0OHMX SKOJIOTTYHUX 1 TOCTIOAAPCHKUX 3aXO0/1iB 3 BUKOPUCTAHHSI BOI.

Tlonsaxkn: Hemae.

DiHaHCYBaHHSI: HEMAE.

KonduiikT inTepeciB: HeMae.
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The article highlights the hydrochemical indicators of the quality of the water
reservoir of the Turunchuk River, which flows within the territory of the Odessa
region and flows into the Dniester River. This article presents the values of the main
hydrochemical indicators of water quality at observation posts along the Turunchuk
River in the territory of the Odessa region. It was found that the waters of the Dniester
River basin are mostly moderately polluted and are under significant anthropogenic
impact, the level of which is close to the limit of ecosystem sustainability. According to
the determined values of the water pollution index, it can be assumed that the Dniester
water has not yet reached the critical limit of pollution and has the potential for self-
purification.

It was found that the waters of the Dniester River basin are mostly moderately
polluted and are under significant anthropogenic impact, the level of which is close
to the limit of ecosystem sustainability. According to the determined values of the
water pollution index, it can be assumed that the Dniester water has not yet reached
the critical limit of pollution and has the potential for self-purification. A slight excess
of the maximum permissible concentrations of nitrite ions, sulfate ions, chloride ions,
ammonium ions and the biochemical oxygen demand index was detected in the control
sections of the Turunchuk River at individual monitoring stations.

Small tributaries of the Dniester River in the Odessa region are actively used for
fishing, recreation, as well as to meet the needs of the municipal sector, agro-industry,
and the daily life of citizens. The Turunchuk River, which they studied, is no exception.

The anthropogenic factor of management in the use of these waterways and their
intensive consumption have affected the quality indicators of this small river. Due to
intensive management on the banks of the Turunchuk, the river is gradually polluted
with organic residues from domestic animals and sewage, which leads to a deterioration
of the hydrochemical situation in the reservoir.

It is necessary to constantly monitor the condition of the coastal strip (to identify
sources of pollution from economic activities) and conduct regular laboratory tests.

Key words: ecological state of rivers, hydrological regime, Turunchuk River;
water pollution index, hydrochemical indicators.
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At the present stage, there is no water body in Ukraine that has not been altered by
human activity or its consequences. In most cases, such interventions lead to the “aging”
of lakes. Along with the disturbance of aquatic ecosystem stability, the condition of
adjacent terrestrial biocenoses such as wetlands, forests, and meadows also deteriorates,
resulting in not only local but also regional impoverishment of the gene pool of flora
and fauna.

Moreover, the impact of hydraulic engineering and land reclamation activities
on lake ecosystems has not yet been quantitatively assessed, although the external
manifestations are evident — disruption of water exchange, alteration of the water
surface area and feeding conditions, as well as deterioration in fish productivity and
overall water quality.

The article is devoted to the assessment of the ecosystem state of the Bile Lake
based on a set of ecologically formed indicators. During recent years, the environmental
situation in both natural and artificial aquatic ecosystems has been deteriorating due
to increasing anthropogenic pressure, which has resulted in significant qualitative
and quantitative changes in their ecological state. According to scientific research,
many inland water bodies have become so heavily polluted that their ecosystems are
undergoing complete degradation, leading to the loss of their economic and landscape
value [4].

Of particular concern is the process of anthropogenic eutrophication of lakes and
reservoirs, caused by the excessive inflow of biogenic elements. This process disrupts
the balance between the formation of primary organic matter and its decomposition. The
slowdown of decomposition processes leads to a deterioration of the sanitary condition
of water bodies and a decline in water quality. Consequently, this complicates water
treatment for both drinking and industrial use, as well as hinders the development of
recreation, aquaculture, and fisheries.

The factors influencing the water quality of a Bile Lake were investigated,
an integral assessment of the ecological state of the water body was carried out, the
concentrations of heavy metals within the aquatic ecosystem were determined, and the
levels of radionuclides present in the ecosystem were analyzed [8].

Key words: hydroecosystem, water quality, abiotic indicators, biotic parameters,
ecological assessment, fish productivity.
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Statement of the task. The aim of an article is comprehensive study and
analyzes of the state of the aquatic ecosystem of a Bile Lake in the Rivne Region
based on a set of ecological indicators.

Analysis of recent research and publications. The issue of comprehen-
sive water quality assessment in Ukraine has been studied by many researchers,
who have proposed a new approach to evaluating the ecological risk of aquatic
ecosystem degradation under persistent anthropogenic pressure. This approach
aims to determine the degree of environmental hazard associated with various
types of natural resource use [9].

The assessment of aquatic ecosystem conditions and the identification of
patterns in their functioning taking into account the hydrochemical and hydrobi-
ological characteristics of water bodies under conditions of economic exploita-
tion — are becoming increasingly relevant. Such studies provide a scientific basis
for predicting future changes induced by anthropogenic factors and for develop-
ing appropriate compensatory and protective environmental measures.

It has been established that at the present stage there is no water body in
Ukraine that remains unaffected by human activity or its consequences. In most
cases, anthropogenic interference accelerates the “aging” of lakes. Alongside
the degradation of aquatic ecosystems, the condition of adjacent terrestrial bio-
cenoses, such as wetlands, forests, and meadows, also deteriorates. This leads
not only to local but also to regional losses in the genetic diversity of flora and
fauna. Furthermore, the impact of hydraulic engineering and land reclamation
projects on lake ecosystems has not yet been quantitatively evaluated, although
their external manifestations are evident: disruption of water exchange, reduc-
tion of the water surface area, alteration of hydrological and nutrient conditions,
and declines in fish productivity and overall water quality [3].

Materials and methods. In the course of the study, a comprehensive
methodological approach was applied, combining both field and laboratory
investigations with analytical and statistical techniques. The research was con-
ducted in several stages to ensure the reliability and representativeness of the
obtained results.

At the initial stage, the collection and systematization of existing sta-
tistical and cartographic data were carried out. This included the analysis of
long-term hydrological, meteorological, and environmental monitoring records
related to a Bile Lake and its catchment area. Such data provided the baseline
for identifying trends in anthropogenic pressure and natural dynamics affecting
the aquatic ecosystem [10].

At the field research stage, on-site sampling of water and sediment was
performed at various points across the lake to capture spatial variability. Sam-
ples were collected in accordance with national and international standards for
environmental monitoring. Field measurements included determination of water
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temperature, pH, electrical conductivity, transparency, and dissolved oxygen
concentration using portable multiparameter probes. Visual assessments of the
shoreline condition, aquatic vegetation, and signs of eutrophication or pollution
were also conducted [6].

The laboratory analysis phase focused on determining the physicochemical
and hydrobiological parameters of the collected samples. Standard analytical pro-
cedures were used to assess concentrations of biogenic elements (nitrogen, phos-
phorus compounds), organic matter content, and key ions. Heavy metals such as
lead (Pb), cadmium (Cd), copper (Cu), zinc (Zn), and iron (Fe) were quantified
using spectrophotometry. To assess the radiological condition of the lake, the activ-
ity concentrations of radionuclides (in particular, '*’Cs and *°Sr) were measured [2].

Hydrobiological investigations included the study of phytoplankton, zoo-
plankton, and benthic invertebrates as bioindicators of the ecological state of
the aquatic environment. The composition, abundance, and diversity indices of
these biotic components were analyzed to evaluate the level of eutrophication
and the overall biological productivity of the ecosystem [11].

At the analytical stage, all experimental data were subjected to statistical
processing using modern software tools. Methods of variation statistics, correla-
tion, and regression analysis were employed to determine the interrelationships
among environmental variables and to identify the dominant factors influencing
water quality. An integral ecological index was calculated to provide a general-
ized quantitative assessment of the ecological state of a Bile Lake [1].

Based on the obtained results, recommendations were developed aimed
at improving the ecological condition of the lake. These include measures for
reducing external pollutant inflow, enhancing the self-purification capacity of
the aquatic system, maintaining optimal hydrobiological balance, and restoring
the populations of native fish species through ecologically safe and sustainable
management practices [12].

Result and discussion. The Bile Lake is located within the territory of
the Rivne Region, which, in terms of its physical and geographical position, lies
within the forest-steppe zone of Ukraine. Geographically, the region occupies
the central and western parts of the Volyn-Podillia Upland, the western slope of
the Ukrainian Crystalline Shield, and a small area in the northeastern part of the
region that extends into the Prypiat Depression.

The Bile Lake is of karstic origin and is situated in the Volodymyrets
District of the Rivne Region, within the basin of the Styr River, a tributary of
the Prypiat River. A lake is located near the village of Bilska Volia. It has a
total water surface area of 453 hectares, making it the second-largest lake in the
Rivne Region, following Lake Nobel (figure 1). Morphologically, a Bile Lake
consists of two funnel-shaped karst depressions with maximum depths of 22
meters and 26 meters, respectively [5].
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The Bile Lake is considered a unique natural feature of the region. It
represents an exceptional combination of wetland, lacustrine, and forest ecosys-
tems characteristic of Western Polissia. Due to its high ecological, hydrological,
and landscape significance, the lake is included in the system of protected water
bodies of the Rivne Nature Reserve, which ensures the conservation of its natu-
ral complexes, rare species, and overall ecological balance.

Figure 1. The Bile Lake on the map

The water quality indicators of a Bile Lake, obtained as a result of the
conducted research, are presented in Table 1. Based on the tabulated data, the
indicators were classified into three main groups: those characterizing the
salt composition, tropho-saprobiological condition, and specific state of the
water body.

An analysis of the sanitary-chemical and microbiological parameters of a
Bile Lake allows for the following conclusions. The transparency of the water
has slightly increased but remains within acceptable limits according to fishery
and biological standards. The pH level is within the normal range, and the con-
centration of dissolved oxygen averages around 8.4 mg/dm?, which indicates that
the self-purification processes in the lake are occurring at a satisfactory level.

Indicators of organic pollution include the biochemical oxygen demand
(BOD), which varied between 4.3 and 5.8 mgO/dm?. These values classify
the water body from moderately polluted to polluted. Additional indicators of
organic contamination and the degree of mineralization are the various nitrogen
forms, the excess of which reflects the degree of water toxicity.
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Table 1. Water analysis data of a Bile Lake (average 2020-2021)

Sampling site
Ne Indicator Near the On the opposite
recreation center shore .fmm the
recreation center
1 |pH 7.8 7.1
2 | Color, degrees 28 26
3 | Odor, points 0 0
4 | Transparency, cm More 20 More 20
5 | Suspended solids, mg/dm? 5.9 4.6
6 | Dry residue, mg/dm® 78.2 84.1
7 | Total alkalinity, mg-eq/dm? 0.9 0.7
8 | Total hardness, mg-eq/dm? 1.1 2.3
9 | Calcium, mg/dm? 18.1 1.9
10 |Magnesium, mg/dm? 0.62 0.7
11 |Dissolved oxygen, mgO,/dm’ 8.4 8.2
12 | Chemical oxygen demand (COD), mgO./dm? 45.0 42.0
13 | Biochemical oxygen demand (BODs), mgO./dm? 5.8 7.13
14 | Ammonium nitrogen, mg/dm? 0.28 0.36
15 | Nitrate nitrogen, mg/dm? 0.37 0.35
16 | Nitrite nitrogen, mg/dm? 0.004 0.001
17 |Sulfates, mg/dm® 15.5 12.05
18 |Chlorides, mg/dm? 4.72 2.7
19 |Phosphates, mg/dm? 0.05 0.13
20 |Fluorides, mg/dm? 0.18 0.18
21 |Iron, mg/dm’ 0.20 0.19
22 | Nickel, mg/dm? Not detected Not detected
23 | Zinc, mg/dm? 0.06 Not detected
24 | Copper, mg/dm? 0.12 0.07
25 | Total chromium, mg/dm? Not detected Not detected
26 |Manganese, mg/dm? 0.053 0.014

No exceedances were recorded for nitrite, nitrate, or sulfate concentra-
tions. However, significant exceedances were observed among parameters of
specific action — particularly for iron, copper, and zinc content. Although the
primary sources of these elements have not yet been definitively identified, it is
assumed that one of the main factors may be the geographical proximity of the
water body to the 30-km impact zone of the Rivne Nuclear Power Plant, as well
as residual consequences of the Chornobyl nuclear disaster [7].

Based on the obtained data, it can be stated that for the majority of water
quality indicators of a Bile Lake, increased concentrations are observed in the
area near the recreation base, which serves as evidence of anthropogenic impact
on the ecosystem.
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For the integrated assessment of water quality in aquatic ecosystems, the
calculation of so-called water pollution indices is applied. These indices com-
prehensively characterize the sanitary condition and hydrochemical status of a
water body (Table 2).

Table 2. Distribution of the Bile Lake water quality indicators
by three blocks of water quality categories

First block Second block Third block
(salt composition indicators) (tropho-saprobiological indicators) (toxic effect indicators)
Indicator | Value | Category Indicator Value | Category Indicator | Value | Category
Dry residue, Fluorides,
mg/dm’ 78.2 1 pH 7.8 1 mg/dm’ 0.18 4
Sulfates More
Y 15.5 1 Transparency,cm | 20 1 Iron, mg/dm® | 0.20 4
mg/dm o
Chlorides, Suspended solids, . 5
mg/dm’ 4.72 1 mg/dm? 59 1 Nickel, mg/dm® | none 1
Dissolved oxygen, . 5
mgOy/dm’ 84 2 Zinc, mg/dm® | 0.06 5
Copper,
3 s
COD, mgO,/dm’ | 45.0 6 mg/dm’ 0.030 4
Chromium,
BOD, mgO,/dm’ | 5.81 2 mg/dm’ none 1
Ammonium Manganese,
nitrogen, mg/dm’ 0.28 3 mg/dm’ 0.053 4
Nitrite nitrogen,
mg/dm’® 0.004 2
Nitrate nitrogen,
mg/dm? 0.36
Phosphates,
mg/dm’ 0.05
Blocked 11 Blocked index 122 Blocked index 133
index

According to the obtained results, the waters of a Bile Lake can be clas-
sified as follows:

* By the salt composition block — Class I, Category I, freshwater, hypo-
haline, excellent quality (I = 1);

* By the tropho-saprobiological block — Class II, Category II, very good,
clean, mesotrophic, alpha-oligosaprobic waters (I, = 2.2);

* By the block of toxic effect indicators — Class II, Category III, good,
clean, mesoeutrophic, and beta-mesosaprobic waters (I, = 3.3).

The overall ecological index of a Bile’s Lake water quality is I = 2.2.

Thus, the hydrological regime of the studied lake is determined by the
geological and geomorphological features of the area, the state of specific envi-
ronmental factors, and the direction of the processes occurring within them.
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The general water quality assessment of a Bile Lake corresponds to Class
II. However, within the block of specific toxic substances, elevated concentra-
tions were recorded: Category IV for copper content, Category V for zinc, and
Category IV for iron.

Thus, the block of specific effect indicators causes the greatest concern in
the water body and requires additional research.

The results of the study on the content of heavy metals in the water of a
Bile Lake are presented in Table 3. An increased concentration of copper (Cu)
was detected — approximately one and a half times higher than the maximum
allowable concentration (MAC). The levels of iron (Fe) and zinc (Zn) do not
significantly exceed fishery-related MAC standards. It should be emphasized
that the research results indicate an overall increase in the content of heavy
metals, particularly lead (Pb), which is associated with the intensification of
anthropogenic pressure on the aquatic ecosystem of the lake.

Table 3 — Content of heavy metals in the water of the Bile Lake

Year Heavy metals content, mg/dm

Cu Mn Cd Pb Zn Fe
2020 8.3 12.4 0.1 6.0 0.20 1.3
2021 6.7 12.2 0.3 4.2 0.25 2.4

The total content of heavy metals in water, even at relatively high concen-
trations, may not necessarily be harmful to fish and aquatic organisms. It is well
known that in low-flow or closed water bodies with low turbidity, more than
90% of heavy metals migrate in a dissolved state.

The Bile Lake is not characterized by intensive overgrowth of higher
aquatic vegetation; however, it demonstrates low fish productivity and slow fish
growth rates. These features indicate significant changes in the ecological state
of the lake, which, in turn, influence the solubility and mobility of heavy metals
in the aquatic environment.

The next stage of the trophic chain study in the aquatic ecosystem of
a Bile Lake involved the analysis of heavy metal content in higher aquatic
plants. The research covered both submerged and emergent species. Sub-
merged plants included sago pondweed (Potamogeton pectinatus L.), shining
pondweed (Potamogeton lucens L.), and common hornwort (Ceratophyllum
demersum L.). Emergent plants included broadleaf cattail (7ypha latifolia L.),
narrowleaf cattail (Typha angustifolia L.), and common bulrush (Scirpus
palustris L.).

Samples of higher aquatic vegetation were collected along the perimeter
of the lake at three sampling points. The results of the analysis of heavy metal
content in higher aquatic plants of a Bile Lake are presented in Table 4.
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According to the research results, the dominant concentrations of heavy
metals in the phytomass were zinc, manganes, copper, cadmium, and lead. The
accumulation pattern of heavy metals in macrophytes was as follows:

Zn>Mn > Cu>Cd > Pb (D)
Table 4. Content of heavy metals in higher aquatic vegetation
of the Bile Lake
Heavy metals content, mg/kg dry matter
Ha3zsa pociunn Mn Cu Zn cd ’h
Potamogeton 12.4+1.2 4.8+0.2 484126 | 0.09£0.002 | 0.17+0.006

pectinatus L.

Potamogeton 13.241.02 3.240.12 36.2+1.27 0.13+£0.08 | 0.004:0.005
lucens L.

Ceratophyllum | 15 c.086 | 6174044 | 174+1.14 | 0.2120.004 | 0.005£0.006
demersum L.

TBypha latifolia L. | 26.3+1.05 8.02+0.32 22.7+1.21 0.08+0.007 | 0.003+0.004

Typha 33.5+1.12 10.3x1.2 39.4+1.32 0.3+0.012 | 0.007+0.002
angustifolia L.

Scjrpmf‘””“”” 27.440.94 8.6+0.47 17.4+0.57 | 0.11£0.006 | 0.009:0.004

Regarding the species distribution among macrophytes, the highest con-
centrations of heavy metals, in decreasing order, were observed as follows:
Potamogeton pectinatus > Potamogeton lucens > Ceratophyllum demersum >
Typha angustifolia > Typha latifolia > Scirpus palustris. The greatest sensitiv-
ity to water quality was found in submerged plants, as they maintain the most
extensive contact with the aquatic environment.

The accumulation chains of heavy metals and organic pollutants often
culminate at the top of the trophic pyramid of aquatic ecosystems, where fish
typically occupy the highest level. Both predatory and non-predatory fish spe-
cies actively accumulate heavy metals, which ultimately reduces their nutri-
tional value and poses potential health risks to consumers.

The results of the analysis of heavy metal content in fish muscle tissue
from Lake Bile are presented in Table 5.

Among all the studied organs of the European eel (Anguilla anguilla
L.), the highest concentrations of heavy metals were found in the vertebral
bones. The maximum levels were recorded for Cu (7.214+0.02 mg/kg), Zn
(9.02+£0.10 mg/kg), and Mn (4.3+£0.03 mg/kg). The scales ranked second in
terms of heavy metal contamination, followed by the gills.

The roach (Rutilus rutilus) ranked second in heavy metal accumula-
tion, with the distribution pattern as follows: scales > skin > vertebral bone
> gills > liver > muscles. The highest concentrations were observed for Zn
(30.194£0.31 mg/kg) and Cu (2.73+£0.03 mg/kg).
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Table 5. Content of heavy metals in fish body tissues
from Lake Bile (n = 3-6; M+ m)

Fish Heavy metals content, mg/kg dry matter
tissues Zn | cu | P Cd | Mn | Co
European eel (Anguilla anguilla), three-year-old
Scales 8.12+0.12 | 4.51+0.06 0.58+0.07 | 0.58+0.06 | 4.03+0.1 0.01+0.1
Skin 6.12£0.22 | 6.61+0.04 0.34+0.04 | 0.53+0.03 | 5.64+0.22 | 0.003+0.2
Muscles | 3.4240.11 3.20+0.03 0.43+0.01 | 0.43+0.01 | 2.1+0.11 | 0.001+0.05
Gills 7.26+0.31 8.92+0.04 0.67+£0.022 | 0.13+0.03 3.1+0.4 0.03+0.02
Liver 6.12+0.09 | 6.51+0.11 0.31+£0.06 | 0.21+0.04 | 2.3+0.03 | insignificant
Vertebral | 9.0240.01 | 7.2120.02 | 0.83:043 | 0.94+0.04 | 4.3+0.03 | 0.02:+0.006
Roach (Rutilus rutilus). one-year-old
Scales 30. 19+0.31 1.98+0.30 0.63+0.09 | 0.040+0.09 | 1.20+0.30 | 0.031+0.17
Skin 18.53+0.13 | 2.51+0.03 0.53+0.03 | 00.53+0.03 | 0.90+0.32 | 0.028+0.17
Muscles 6.53+0.3 2.42+0.05 0.23+0.05 | 0.023+0.01 | 0.54+0.39 -
Gills 14.67+0.23 | 2.53+0.01 0.13+0.01 |0.063+0.05| 1.04+0.70 | 0.012+0.17
Liver 17.2+0.20 1.33+0.03 0.43+0.02 | 0.037+0.03 | 0.80+0.30 -
Vertebral | 90,140.12 | 2.73£0.03 | 0.65:0.03 | 0.087:0.03 | 2.04£0.40 | 0.058+0.17
Pike (Esox lucius), two-year-old
Scales 1565+034 0.95+0.06 0.27+0.08 0.27+0.03 - 0.072+0.08
Skin 18.15+0.14 | 1.21+0.05 0.17+0.08 | 0.58+0.07 - 0.028+0.1
Muscles | 10.35+0.38 | 0.86+0.01 0.20+0.06 | 0.34+0.04 - -
Gills 12.55+0.51 | 1.25+0.03 0.15+0.04 | 0.43+0.01 - 0.02+0.06
Liver 11.65+0.34 | 0.76+0.062 | 0.29+0.02 |0.27+0.022 - -
Vertebral | 51674034 | 1.95+0.16 | 0.28+0.05 | 0.61+0.06 - 0.058+0.07
Rudd (Scardinius erythrophthalmus). one-year-old
Scales 4.6+0.2 0.68+0.15 0.19+0.06 | 0.09+0.01 | 2.23+0.24 | 0.067+0.03
Skin 5.074+0.59 1.4+0.11 0.24+0.04 | 0.06+0.04 | 2.19+0.05 | 0.05+0.02
Muscles 6.03+0.1 2.9+0.2 0.06£0.01 0.03+£0.03 | 2.14+0.02 | 0.06+0.04
Gills 4.7+0.12 1.6+0.12 0.1£0.01 [ 0.012+0.02 | 2.17+0.01 | 0.02+0.01
Liver 5.7+0.8 3.2+0.22 0.5+0.08 0.011+£0.01 | 2.21+0.01 | 0.08+0.03
Vertebral | 64540.6 | 1.90.1 | 0.650.07 |0.017:0.03 | 119+0.04 | 0.042£0.02

The third highest concentrations of heavy metals were recorded in the
pike (Esox lucius), where, similar to the two previously mentioned species, the
highest levels were observed for Zn (21.67£0.34 mg/kg) and Cu (1.95+0.16
mg/kg) in the vertebral bone.

The lowest concentrations among all studied species were found in the
rudd (Scardinius erythrophthalmus). The dominant elements were Zn (6.45+0.6
mg/kg) in the vertebral bone, Cu (3.2+0.22 mg/kg) in the liver, and Pb (2.23+0.24
mg/kg) in the scales.
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For radiological studies of the lake, samples of water, bottom sediments of
various types, higher aquatic plants, and fish were collected. Among the plants,
both submerged species — Potamogeton pectinatus L. (sago pondweed), Pota-
mogeton lucens L. (shining pondweed), Ceratophyllum demersum L. (common
hornwort) and emergent species — Typha latifolia L. (broadleaf cattail), Typha
angustifolia L. (narrowleaf cattail), and Scirpus palustris L. (common bulrush)
were sampled. Higher aquatic vegetation was collected along the lake perimeter
at three sampling points.

Among mollusks, great pond snail (Lymnaea stagnalis L..) and oval pond
snail (Radix ovata L.) were identified in the samples. Fish species included in
the radiological study were common carp (Cyprinus carpio L.), silver crucian
carp (Carassius auratus), roach (Rutilus rutilus L.), European eel (Anguilla
anguilla S.), and perch (Perca fluviatilis L.).

The content of radionuclides in the water of Lake Bile reached '*’Cs —
0.36 Bg/L and *°Sr — 0.032 Bq/L, which does not exceed the permissible levels
for radionuclides in water. It is well known that bottom sediments act as the
most active accumulators of radionuclides, particularly cesium-137. The degree
of their radioactive contamination depends on numerous factors, including
sediment type, bottom relief, water currents, and the degree of higher aquatic
vegetation development. The highest concentration of ¥’Cs (16.2 Bg/kg) was
recorded in the 0-5 cm layer of silt sampled at a depth of 9.0 m. The concentra-
tion of *°Sr in bottom sediments ranged from 0.2 to 1.6 Bg/kg.

To evaluate the processes governing radionuclide exchange within the
“water-bottom sediment” system, it is important to consider their state and
chemical forms in the sediments. The highest average concentrations of *’Cs
were observed in plants such as narrowleaf cattail (Typha angustifolia) — 2700
Bg/kg and sago pondweed (Potamogeton pectinatus) — 1600 Bg/kg. The study
revealed that submerged plant species contained radionuclides at levels 2.5
times lower than emergent plants. Under global fallout conditions, submerged
species are generally characterized by a high capacity for radioactive substance
accumulation due to their physiological properties.

The number of mollusks in the studied lake is relatively small, and these
hydrobionts do not significantly influence the overall radioecological condition
of Lake Bile. Therefore, they were examined primarily as one of the compo-
nents of the aquatic ecosystem to assess radionuclide migration patterns. The
most common mollusks showed the following contamination levels: ¥7Cs —
21.6 Bg/kg, *°Sr — 13.6 Bg/kg in Lymnaea stagnalis.

The study of radioactive contamination in fish was carried out in two
aspects. On one hand, fish represent an important component of the aquatic eco-
system that quickly responds to changes in radioecological conditions and occu-
pies a terminal position in the trophic chain. On the other hand, fish are an essen-
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tial element of both commercial and recreational fisheries and a key component of
the human diet. Therefore, it was necessary to determine the dependence of radi-
onuclide accumulation in fish on the overall radioecological situation in the lake.

The highest levels of contamination were recorded in roach (Rutilus ruti-
lus L.) and European eel (Anguilla anguilla S.), with '¥’Cs concentrations of
1181 Bg/kg and 1064 Bg/kg respectively, values exceeding the permissible limit
for cesium-137. The concentration of °°Sr in the studied fish species ranged from
1.24 to 12.7 Bq/kg, which did not exceed the allowable level of 35 Bg/kg.

Thus, the radioactivity of most components of Lake Bile is largely deter-
mined by '¥’Cs. Water, whose total radioactivity is approximately 95 % attrib-
utable to cesium-137, serves as the main source of contamination for ichthyo-
fauna. The obtained results indicate that radioactive contamination in Lake Bile
is primarily caused by '*’Cs, with a noticeable trend toward increasing concen-
trations. Consequently, there are conditions that favor radionuclide accumula-
tion within the lake ecosystem.

In particular, the distribution of strontium-90 within the trophic chain of
the water body follows the pattern: ichthyofauna > vegetation > water > bottom
sediments.

The analysis of radionuclide content in fish organisms revealed no
exceedances of permissible levels in fish products. The radiological data for
a Bile Lake confirm the presence of radionuclides within the aquatic ecosys-
tem. Although the current situation remains within ecological safety limits, the
observed accumulation of radionuclides in macrophytes which form part of the
diet of herbivorous fish raises concern, as it may ultimately lead to the transfer
of radioactive elements into the human food chain.

Conclusions. During the study period, the highest concentrations of heavy
metals were detected in the silty bottom sediments. The overall distribution of
elements among the components of the aquatic ecosystem was as follows: silt
> macrophytes > zoobenthos > ichthyofauna > zooplankton > phytoplankton >
water. The highest heavy metal content within the ichthyofauna of the Bile Lake
was observed in the European eel, particularly in the vertebral bone. According
to the block of specific toxic substances, the studied water body belongs to Class
II of water quality, both in terms of heavy metal content and the concentration
of radioactive elements. The toxicological and radiological assessment of fish
products from the analyzed water bodies, based on the content of heavy metal
ions and radionuclides, meets the sanitary and veterinary standards for food
raw materials and products. The lowest capacity for biological accumulation
of heavy metals and radioactive elements was observed in planktophagous spe-
cies, while the highest was found in benthophagous and detritophagous species.
The gills, skin, scales, and fatty tissues exhibited the greatest cumulative effect,
whereas the muscle tissues demonstrated the lowest level of accumulation.

175



BodHi 6iopecypcu ma akeakynomypa, 2(18) /2025
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Ha cyuacHomy erami B YkpaiHi HeMae KOIHOTO BOIHOTO 00’€KTa, SIKM He OyB
Om 3MiHEHHIA TOCTIONAPCHKOIO AiSUTBHICTIO a00 1i Hacmigkamu. Y OUTBIIOCT] BUMIAKIB I
BTPYYaHHS BEIYTh J0 «CTapiHHS» 03ep. Pa3oM 3 MOpYyIICHHSAM CTaHy €KOCHCTEM BOJ-
HOTO CEpe/IOBHIIIA MOTIPIIYETHCS CTAH CYXOAUIbLHUX 0101I€HO31B OOJIIT, JIiciB, IYKIB, 110
MPUWISTAIOTh J0 03ep, i Mae MiCIle He TUIBKH JIOKAIIbHE, ajie i perioHajJbHe 301 HCHHS
reHooHay ¢opu Ta payHu. KpiM nporo BIUTHB TiAPOTEXHIYHOTO Ta METiOPaTUBHOTO
OyIiBHHIITBA HA EKOCHCTEMH 03¢ HE Ma€ KiIbKiCHOI OLIIHKHM, X04Ya 30BHIITHI 03HAKH Ha-
SIBHI — TTOPYIIEHHS BOJOOOMiHY, 3MiHa IOBEPXHI BOJHOTO J3epKajia i yMOB JKHUBICHHS,
MOTipIICHHS PUOOTIPOTYKTUBHOCTI 1 IKOCTi BOJIH.

CrarTio NPUCBSIUEHO OLHIII €eKOCHCTEMHOT0 CTaHy o3epa bile Ha 0cHOBI KoMII-
JIEKCY eKOJIOTTYHO OOIPYHTOBAHMX ITOKa3HMKIB. B OCTaHHI POKH €KOJIOT1YHA CHTYallis
SIK y TIPUPOJIHUX, TaK 1 B INTYYHUX BOJHUX €KOCHCTEMAX IOTIPIIy€EThCS Yepe3 MOCHIICH-
HS aHTPOIIOT'€HHOTO HABAaHTA)KEHHSI, 1110 IPU3BOANTH /10 CYTTEBHX SKICHHUX 1 KUTBKICHUX
3MiH XHBOTO €KOJIOTiYHOTO CTaHy. 3TiHO 3 HAYKOBHUMH IOCIHiIKEHHSIMH, 0araro BHY-
TPIIIHIX BOXOWM 3a3HAJIH HACTLIBKHM IHTCHCHBHOTO 3a0pyIHEHHS, IO iXHI €KOCHCTEMH
nepeOyBaroTh y CTaHi MMOBHOI Aierpaallii, BHACJiJIOK YOr0 BOHU BTPaYaloTh CBOE IOCIIO-
JlapcbKe Ta aHmadTHE 3HaUeHHs [4].

Oco0nrBe 3aHENOKOEHHS! BHUKJIMKAE MPOLEC AHTPOIOTEHHOTO €BTPO(QYBaHHS
03€ep 1 BOMOCXOBHIN, CIPUIMHECHUH HAIMIPHAM HAIXOMKCHHSAM OiOTCHHUX CIIEMCHTIB.
Leit mporiec mopyImrye piBHOBary Mixk yTBOPEHHSIM IIEPBUHHOI OPTraHigHOI pEYOBHHH Ta
il po3kiagoM. YIIOBIUTBHEHHS MTPOIICCIB PO3KIIAAY MPU3BOIUTD 10 MOTIPIICHHS CaHiTap-
HOTO CTaHy BOJOWMM 1 3HW)KEHHS SIKOCTI BOJHU. Y Pe3yNbTaTi Iie yCKIaJHIOE 11 OunIIeHHs
JUISl MTUTHUX 1 IPOMUCIIOBUX NOTPeO, a TAKOXK rajibMy€e PO3BUTOK PEKpeallii, akBaKyJib-
TYpH Ta pUOHOTO TOCHOAPCTBA.

Byno mocnimkeHo YMHHUKY, 10 BIUTMBAIOTH HA AKICTh BOAM o3epa bine, 3xiiic-
HEHO IHTeTpalibHy OI[IHKY EKOJIOTIYHOTO CTaHy BOAONMH, BH3HAYEHO KOHIICHTpAMii
B)XKHX METAJIIB Y MeXaX BOJIHOI €eKOCHCTEMH Ta MPOaHAIII30BaHO PiBHI PaaiOHYKIIIIB,
NPHUCYTHIX y Hil [8].

KitrouoBi cl10Ba: TiIpoeKOCUCTEMA, SIKICTh BOJIH, a0i0THYHI TOKA3HUKH, 010THYHI
rapaMeTpH, EKOJIOTUHa OIliHKa, pUOONIPOYKTHBHICTb.
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The article is devoted to the analysis of scientific research on the assessment
of the current ecological state of the Tiligul Estuary as an important water body in
southern Ukraine. Given the complex ecological situation associated with natural
and anthropogenic factors that have led to increased salinity, hypoxia, reduced
bioproductivity, and decreased freshwater inflow to the estuary, the choice of this object
for research is relevant and timely.

The purpose of the study is to summarize the ecological state of the Tiligul
Estuary as a unique object in southern Ukraine and to determine its potential as a base
for research work by students majoring in H5 «Aquatic Bioresources and Aquaculture».

The object of research is the Tiligul Estuary as a promising site for conducting
scientific research in the field of aquatic biological resources and aquaculture.

The subject of the study is the ecological, hydrological, bioproductive, and educational-
scientific aspects of using the Tiligul Estuary as a natural environment for developing the
professional competencies of master’s students and the fisheries potential of southern Ukraine.

The following methods were used during the study: analysis of scientific
literature, synthesis, generalization and systematization, modeling.

The role of higher education institutions in southern Ukraine in training a
“new generation” of specialists capable of integrating modern scientific approaches,
aquaculture technologies, and environmental management to ensure the rational use
and restoration of the estuary has been determined. The study proposes a model that
combines the practical and theoretical components of the educational process, based on
the principles of communication, interdisciplinarity, and cooperation, and indicates their
role in the development of research competencies of future masters.

The creation of a research base on the basis of the Tiligul Estuary will contribute to
the implementation of sustainable development programs, increase fish productivity, and
preserve biodiversity, which will further positively affect the food security.

Key words: sustainable development, aquatic bioresources, scientific potential,
master’s research, aquaculture, ecological status.
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Statement of the problem. The current stage of development of Ukraine’s
fishery sector is characterized by the impact of environmental risks caused by a
combination of anthropogenic and natural factors, and therefore the study of the
current state of coastal estuaries, in particular the Tiligul Estuary, is of particular
relevance. The Tiligul Estuary is a unique water body in southern Ukraine that
performs important tasks, including supporting fisheries potential, regulating
the hydrological regime, and contributing to biodiversity conservation. How-
ever, in recent years, there has been a deterioration in its ecological condition,
including a decrease in freshwater flow, increased salinity, more hypoxia and
water pollution, which leads to a decrease in the number of valuable species of
aquatic life and gradual degradation of the water area.

Given these environmental issues, the Tiligul Estuary has significant
potential for its use for educational and scientific purposes, in particular as a
platform for training applicants for the second (master’s) level of higher educa-
tion in the specialty H5 “Aquatic Bioresources and Aquaculture”. In this con-
text, the urgent task is to develop scientifically sound approaches to its conser-
vation and restoration, integrate research practices into the educational process,
and create conditions for the sustainable use of the estuary’s natural resources
for fisheries purposes.

Analysis of research and publications. The southern region of Ukraine
has a fairly strong resource potential in the agricultural sector, which has been
negatively affected by factors of various kinds in recent years. Given the dyna-
mism of changes and the comprehensive pressure on aquatic ecosystems, one of
the pressing issues facing the scientific and educational community and the pro-
duction sector is the formation of an effective strategy for the post-war recov-
ery of our country to ensure food security [2,10]. For the successful European
integration of Ukrainian education and science through research, it is important
for higher education institutions (HEIs) to provide graduates with competen-
cies aimed at achieving the global sustainable development goals by 2030, pro-
claimed by the United Nations General Assembly resolution (September 25,
2015, No. 70/1, as defined by the Decree of the President of Ukraine of Septem-
ber 30, 2019, No. 722) [1,3,12].

In the regional context, educational programs for the training of special-
ists in aquatic bioresources and aquaculture, ecology, and water management
for the South of Ukraine are unique in the context of the resource potential of
fisheries, water, and land management.

In modern conditions, under the negative influence of military operations
and climate transformations, the concept of a “modern specialist” who is able
to quickly adapt to new challenges of realities is an urgent issue for our country,
which is faced by specialists, scientists and practitioners, and involves not only
their professional competencies and skills, but also the formation of personal
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qualities [3,15]. Therefore, awareness of the importance of the role of higher
education institutions in this process should be the basis for taking this approach
into account in strategic development programs and the mission of higher edu-
cation institutions. Given that the specialty of aquatic bioresources and aqua-
culture is “live”, dynamic, with contact with living organisms (aquatic bionts),
practical skills with an in-depth study of the “subtleties” of the specialty are
necessary [3]. Therefore, it is imperative to develop and optimize an integrated
set of technical measures and consolidate them, taking into account current and
modern problems with an emphasis on hydraulic, water-saving and ecologi-
cal-agrotechnical techniques [4,5,11].

Using the example of one of the water bodies in the South of Ukraine as
a research project, this article considers, summarizes and supplements the rele-
vance, issues and research vectors.

Formulation of the objectives of the article (task statement). The aim
of the research is to summarize the ecological state of the Tiligul Estuary as
a unique object in southern Ukraine, to determine its potential as a basis for
research work of higher education students majoring in H5 «Aquatic Biore-
sources and Aquaculturey.

In accordance with the aim, the following tasks were set:

— to analyze the current ecological state of the Tiligul Estuary and fac-
tors affecting its water-biological balance;

— to assess the bioproductive and fishery potential of the estuary in the
context of climate and anthropogenic changes;

— to justify the feasibility of using the estuary as a research platform for
training masters of the specialty H5 «Aquatic Bioresources and Aquaculture»;

— to propose directions for optimizing its rational use and ecological
restoration.

Materials and methods of the research. The information basis of the
research was the scientific works of domestic and foreign scholars.

The following methods were used in the course of the study: analysis of
scientific literature, synthesis, generalization and systematization, and modeling.

Research results and discussion. First of all, it is worth emphasizing the
leading role of the successful combination of practical and theoretical training
of higher education students in dynamic and humanitarian specialties (aquatic
bioresources and aquaculture are no exception). A practice-oriented approach to
the implementation of educational programs in this area significantly enhances
the professional characteristics of graduates. Figure 1 shows an example of such
a model in a concise form with an emphasis on these aspects.

Undoubtedly, in the training of higher education students for master
researchers in the fisheries industry, professional (hard skills), social skills (soft
skills) and lifelong learning skills significantly complement each other (lifelong
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learning) [3]. However, in this paper, we will consider the practical component
on the example of choosing the research object in the South of Ukraine for
research work — the Tiligul Estuary.

111
i | I Rl
COLA) RN Lm >

Figure 1. Visualization of the model of acquiring practical competencies in combination
with theoretical knowledge for higher education students: I — HEI, higher education
institution; II — higher education student; III — object of study and practical basis
(e.g., dual form of education)

— The rationale for choosing this topic for a master’s researcher in the
educational program of the specialty Aquatic Bioresources and Aquaculture can
be the consequences of anthropogenic pressure and transformations of climatic
processes, under which the Tiligul estuary is in a critical ecological state. Major
environmental problems require an integrated approach to addressing global
issues. Experts identify the following as marker problems:

— asignificant amount of pollutants entering the water area as a result of
economic activity;

— an increase in the level of development of the territory and household
use;

— the presence of hypoxia in the bottom layers and in certain areas of the
estuary, which leads to the death of aquatic life;

— an increase in water salinity due to a decrease in the inflow of fresh
water into the estuary as a result of the shallowing of the Tiligul River.

In the context of organizational and economic cases of solving these prob-
lems, the authors propose to target measures to support the development of the
natural and economic component with the search for international investment
and taking into account the needs of stakeholders in the South of Ukraine [13].
The concept of three components is practiced: communication (1), coordination
(2) and cooperation (3). The dominant vector is the restoration and sustainable
development of the Tiligul Estuary.
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Among the topics for masters researchers of the educational program
Aquatic Bioresources and Aquaculture, experimental studies on ensuring a
balance between bioproductive capabilities and fish production characteristics
(including the introduction of fish species that can reproduce in the ecological
conditions of water areas [6,7,8,14]) are promising.

The issues and assessment of the current state of the estuary are of
national importance for our country. The authors note that a significant decrease
in surface runoff, which is directly related to the decrease in water levels in the
Balaychuk, Tiligul, and Tserega rivers, is associated with the transformation
of climatic parameters and anthropogenic impact. It should be noted that the
decrease in freshwater inflow to the Tiligul estuary has significantly affected the
overall ecological condition, in particular, the bioproductive capacity. Scientific
research by leading scientists demonstrates the results of a decrease in the spe-
cies diversity of aquatic life [14].

The artificial canal contributes to the «naturaly» purification of the estu-
ary’s polluted waters by replacing them with sea water, and also ensures water
exchange between different, dispersed areas of the estuary. This ensures that
the estuary is supplied with water during dry periods and prevents its complete
shallowing. In addition, the canal has a positive impact on the estuary from
a fisheries perspective, as during the feeding season, a significant number of
marine fish enter its waters from the sea, which increases and renews the fish
fauna naturally [9].

The presented data reveal the importance of developing comprehensive
scientific and practical recommendations with a vector of water protection and
water conservation measures aimed directly at the objects of the national econ-
omy near the estuary to ensure sustainable use of its waters and reduce the risks
of water pollution. Given that there are a large number of unfavorable envi-
ronmental processes in the estuary, and its condition is regarded as “critical”
in most scientific papers, it is advisable to use comprehensive measures aimed
at stabilizing the general condition of the reservoir and ensuring the rational
use of the aquatic ecosystem potential. In the formation of research topics for
applicants for the second (master’s) level of higher education in the specialty
207 (HS) «Aquatic Bioresources and Aquaculturey, this direction is relevant,
has practical significance and corresponds to the vectors of strategic programs
for the development and restoration of the industry. Further scientific research
should be aimed at developing and implementing measures to protect and
restore the ecosystem of the Tiligul Estuary, taking into account its uniqueness.
In this way, such results will complement existing knowledge and contribute to
the conservation of biodiversity and ensure the fishery potential of the Southern
region of Ukraine.
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The current ecological state of the Tiligul Estuary requires coordinated
management, conservation and development of water resources, and rational
use of its potential. Thus, as one of the most important natural objects, the
Tiligul Estuary plays a key role in preserving unique biodiversity and has val-
uable natural resources. To ensure the sustainable development of Ukraine as a
strong European country, it is important to choose the dominant directions and
to provide comprehensive support at the state level. Only under these conditions
can an effective synthesis of academic and applied science be achieved through
successful partnerships. Raising the level of scientific research, expanding
opportunities to attract international resources: all these aspects are important in
supporting the sustainable development of Ukraine’s southern region.

Conclusions. The study made it possible to summarize scientific data on
the current ecological state of the Tiligul Estuary, identify the key factors affect-
ing its bioproductivity, and outline the areas of use of this water body as a basis
for the training of masters of specialty H5 “Aquatic Bioresources and Aqua-
culture”. The findings confirm that the estuary is under environmental stress
caused by a combination of anthropogenic pressure, reduced freshwater flow,
and changing climatic parameters, which has led to increased salinity, hypoxia,
and reduced species diversity of aquatic organisms. At the same time, the eco-
system of the Tiligul Estuary retains the potential for recovery, provided that
water protection and reclamation measures are implemented, water exchange is
optimized, and environmental quality is monitored.

The scientific and pedagogical importance of the Tiligul Estuary lies in
its suitability for integrated ecological, hydrobiological and fisheries research.
Its use as a research platform creates opportunities for the formation of practical
competencies, development of research skills and implementation of the prin-
ciples of sustainable environmental management for master’s degree students.
It has been established that the formation of a system for monitoring the state
of the estuary, attracting international partnerships and government support can
ensure the stabilization of the ecological balance and increase fish productivity.
Prospects for further research are to develop a model for restoring the hydroeco-
logical regime of the Tiligul estuary and to determine effective mechanisms for
its sustainable use in the aquaculture system of the southern region of Ukraine.
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CraTTI0 MPUCBIYCHO aHAIi3y HAYKOBO-JOCTIIHOI POOOTH MIONO OIIHKH EKOJIO-
TIYHOTO ITOTOYHOTO CTaHy THIIITyTbCHKOTO JIMMaHY SIK BaXKITMBOTO BOIHOTO 00’ €KTa ITiB-
IHS YKpainu. BuzHaueHo MOTeHIlian IMMaHy SK HaB4allbHO-IOCTITHOT ITaTGopMu It
MiZATOTOBKH 37100yBaviB MaricCTepChKOTrO PiBHS BHIIOI OCBiTH crieriianbHocTi HS «BoaHi
Oiopecypcu Ta akBaKyJIbTypa». 3 ODIAAY Ha CKIAJHUI CKOJIOTIYHUN CTaH, OB’ sI3aHUM
3 IPUPOTHUMH T4 AHTPOIIOTCHHUMH YHHHUKAMH, SIKi TPU3BEIH JI0 MiABHUICHHS COJIO-
HOCTI, TiITOKCii, 3HIKCHHS O010MPOMYKTUBHOCTI Ta 3MCHIICHHS 00’€MiB HaJIXOMKCHHS
MpicHOI BOAW IO JHMMaHy, BUOiIp HaHOTO 00’€KTa I JOCTIHKCHHS € aKTyallbHUM Ta
CBOEYACHUM.

MeToro TOCTIKEHHS € y3arajJbHEeHHs €KOJIOTiYoro cTany TWIiryJlbChbKOTO JIH-
MaHy SIK YHIKaJbHOTO 00’€KTa MiBAHs YKpaiHH, BU3HAYEHHs HOTr0 MOTEHIay sk 0a3u
JUTSL HayKOBO-JOCHiTHOT poOoTH 3100yBadiB BHIOI OCBiTH creriianbHocTi HS «BomHi
Giopecypcu Ta akBaKyJIbTypay.

O0’exT mocnimkeHHss — TUIITYIbCPKUHN JIMMAH SK TIEPCIICKTUBHUMA 00’ €KT IS
MPOBEIEHHS HAyKOBO-IOCTITHUX POOiT y raJIy31 BOIHHUX 610pecypc1B 1 aKBaKyJIBTYpH.

HpeﬂMeT JOCIIDKCHHST — €KOJIOTIYHI, TiAPOJIOTiuHi, O10MPOAYKIIiHHI Ta OCBIT-
HBO-HAYKOBI ACMEKTH BUKOPUCTAHHS THIIITYIbCHKOTO JTUMAHY SIK MPUPOIHOTO CEPeIo-
BuILa Uil (popMyBaHHS NpodeciiiHNX KOMIIETEHTHOCTEH MaricTpiB i pO3BHTKY pubo-
TOCIOapPCHKOTO MOTEHITIATY MiBICHHOTO PETIOHY YKpaiHH.

[Tig gac mpoBemeHHS MOCITiIKEHHS OyJI0 BUKOPHCTAHO HACTYITHI METOIH: aHAa-
Ji3y HayKOBOI JiITEpaTypH, CHHTE3Y, y3arallbHeHHS Ta CHCTEMaTH3allii, MOICITIOBAHHS.

Bu3HaueHO posib 3aKjajiB BUIOT OCBITH MIBAHS YKpaiHU y MiAroTOBIN (axis-
IiB «HOBOT'O MOKOJIIHHS, SIKi 3/[aTHI IHTEIPYBaTH CY4YacHI HAyKOBI i IXOH, TEXHOJIOTIi
aKBaKyJIBTYPH Ta SKOJIOTTYHUN MEHEKMEHT 32,7151 3a0€3MEUCHHS PaIliOHAIEHOTO BHKO-
PUCTaHHS JIMMaHy Ta HOTO BiIHOBIICHHS. Y IOCHTIKEHHS 3alpOIIOHOBAHO MOJICITh, IO
MOEIHYE MPAKTUIHY Ta TCOPSTUYHY CKIIAJIOBI OCBITHBOTO MPOIIECY, SKi 0a3yrOThCS Ha
MPUHITUIIAX KOMYHIiKaMii, MDKAUCITUILTIHAPHOCTI 1 Koomeparlii Ta 3a3Ha4eHO iX poib y
PO3BHUTKY HAYKOBO-TOCIIIHUX KOMIICTEHTHOCTEH MaiiOyTHIX MaricTpiB.

CrBopeHHs Ha 6a3i TUIIIryIbCHKOTO JIMMaHy HAyKOBO-JOCHIIHOT 0a3u CIIpUsiTH-
Me 3a0e3MeueHHI0 peajti3allii IporpaM CTajoro po3BHTKY, MiJABHUILIEHHIO PUOOIPOIYK-
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THUBHOCTI Ta 30€peKEeHHIO 010PI3HOMAHITTS, 110 y TOJAJIBIIOMY TIO3UTHBHO BIUIMHE 1 Ha
MPOIOBONIBYY OE3IeKy perioHy. Pe3ymbraTt TOCIHiIKEHHS MOXYTh OyTH BHKOPHUCTaHI
Jutst POPMYBaHHS CTpaTerii perioHaJIbHOTO PO3BHUTKY, PO3POOKN HAYKOBUX MPOEKTIB Ta
OCBITHIX KEHCIB MaricTepchKOTO PiBHS, SIKi OyIyTh CIIpSIMOBaHi Ha 3a0e3eueHHs pruoo-
TOCIIOAAPCHKOTO Ta BOIOTOCIIONAPCHKOTO MOTEHITaTy YKpaiHu.

KitrouoBi cj10Ba: cranuii pO3BUTOK, BOIHI 0i0peCypcH, HAYKOBUI MOTEHITiaI, Ma-
ricTepCchKi JOCHIDKEHHS, aKBaKyJIbTypa, €KOJOTIYHUI CTaH.
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VY craTTi nIpeAcTaBIeHO KOMIIEKCHHNA MMPOCTOPOBO-YACOBUI aHAIi3 MONIHUPEH-
Hs 3eeHnx Bogopocteit (Chlorophyta) y Bonoiimax Ykpainu Bipomorx 2015-2025 pp.
y KOHTEKCTI KJIIMaTUYHUX KOJHMBaHb Ta 3POCTAaHHS aHTPOIOI€HHOTO HaBaHTa)KEHHS.
AKTyaJIbHICTB 3yMOBJIeHa Ne(ilIUTOM y3arajJbHEHUX JaHUX HAlllOHAIBHOTO MacIlTa-
Oy 1010 JMHAMIKH (PITOMIIAHKTOHHUX yTPyIOBaHb Ta MOTPeOOI0 y MH(POBHUX 1HCTPY-
MeHTaX 0iOMOHITOpPHHTY. MeTOI0 HOCITIIKEHHS € BUSBICHHS YaCOBUX TPEHIIIB TaKCO-
HOMIYHOTO pi3sHOMaHITTS Chlorophyta Ta OlLiHKa periOHANBHUX BIAMIH y CTPYKTYpi
010pi3HOMAHITTSl 3 BUKOPUCTAHHSIM BigkpuTHX Oloreorpadiunnx manux GBIF. baza
nociimpkeHHs Bkiouae 1100 peectpariiit i3 24 agMiHICTpaTHBHHUX 00JIACTEH, OXOILTIO-
1041 TIPICHOBO/IHI, COJIOHYBATI Ta NpUOEpeKHO—MOPCHKI cucteMu. JlaHi cucteMaTnso-
BaHO 32 POKaMH, perioHaMu Ta ocHOBHMMU kiacamu (Chlorophyceae, Ulvophyceae,
Trebouxiophyceae); 3aCTOCOBaHO ONICOBY CTaTUCTHKY, IOPIBHUIGHUH aHami3, Oiore-
orpadiune kaprysanusa (QGIS) Ta iHTepnpeTamiro Yepe3 iHANKATOPHI TPYIH, Ty TIUBI
110 TpOo(HHOCTI Ta MiHepaTi3alfii.

OTpUMaHO YiTKy IMHAMIKY PO3IIUPEHHS] TAKCOHOMIUHOI CTPYKTYPH: 3a AECSTH-
piuust 3ahikcoBaHO mpencTaBHUKIB 33 poauH, 75 poxnis i Onu3pko 120 BuAiB, i3 MakcH-
myMmoM y 2024 p. (61 Bux). YacTtka kinaciB y cepenabomy craHoBuna: Chlorophyceae —
58 %, Ulvophyceae—28 %, Trebouxiophyceae —12 %. Ilicast 2020 p. Big3HaU€HO icTOTHE
3poctranusi Ulvophyceae, 1m0 KOpemioe 3 TOCWICHHSAM MiHepasizalii y MiBICHHUX
perionax (mpuOepexHi Ta JUMaHHI akBaropii). Cepea AOMIHAHTIB BiI3HAYEHO POIH
Desmodesmus, Scenedesmus, Monoraphidium, Tetradesmus ta Ulva, mo BimoOpa-
Kae MOeHAHHS Me30-/eBTPO(GHHUX MPICHOBOIHMX 1 COJIOHYBAaTUX KOMIUIEKciB. Ha piB-
Hi IOpA/KIB nepeBaxatoTh Sphaeropleales (45 %), Cladophorales (23 %) ta Ulvales
(17 %). IlpocTopoBa CTPYKTypa € HEOAHOPITHOIO: HAaHOIIbIIa BUIOBA HACHYEHICTD — Y
[onTaBcekiit (47 BuniB), XapkiBcekiit (44 Buan) Ta Onecekiit (38 BUAIB) obmacTsX;
y HEHTPAIbHO-CXIHUX PEriOHaxX MPeBaIiOITh eBTPoGHI Komiuiekcu Desmodesmus/
Monoraphidium, y niBneaaux 3poctae yactka Ulva/Cladophora — iHAuKaToOpiB cOJI0-
HYBaTUX Ta EBPUTEPMHHUX YMOB.

Bunineno tpu mpoBimHI TpeHan aecatupivds: (1) mocuneHHS eBTpodikamii
(excmanciss Desmodesmus, Tetradesmus, Hydrodictyon); (2) minBUIIEHHS MiHepaiza-
11ii, 0cOOIMBO y IPUOEPEKHUX 1 TMMaHHUX 30HaxX (3poctanus Ulvophyceae); (3) peri-
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OHAJTI3aI[isl CTPYKTYPH O10pI3HOMAHITTS 3 TPaIIEHTOM 3HUKCHHS BUIOBOI HACUYCHOCTI
i3 meHTpy Ha 3axia. Pesyneratn miarBepmxkytoTh npunatHicts Chlorophyta sk yHiBep-
CaJIbHOI O10IHAMKAIIIHOI IPYIH [UIsl OLIHIOBAaHHS TPO(IUYHOTO CTATYCy Ta COIBOBOTO
pexumy Bopoiim; Ulvophyceae TIpOTIOHYIOTBCS SIK LUTHOBA iHAWKATOPHA MIATPYTA IS
npubepekHO—TMMaHHKUX cucTeM. 3actocyBaHHsI GBIF neMoHCTpy€e e peKTUBHICTB ITH]-
POBUX JDKEpeIN Y BiJICTe)XKEHHI OararopiuHUX 3MiH 1 iHTerpauii HalloHAJIbHUX CrIoCcTepe-
KEeHb y II00aJIbHUI KOHTEKCT. [IpakTHYHNUM pe3ynbTaToM € OOTPYHTYBaHHS CTBOPEHHS
IHTErpaJIbHOTO 1H/EKCY (ITOAIarHOCTUKY BOIOWM YKpaiHH, IO MOeqHyBaTHME Oioreo-
rpadiyHi, TAKCOHOMIYHI Ta TiIPOJIOTIYHI TApaMEeTPH I KUIbKICHOT OLIHKHM €KOJIOT1d-
HO1 cTabITPHOCTI PETIOHIB 1 BUSABICHHS 30H PU3HKY JeTpaiallii.

Kitrouogi cioBa: 6iomonitopunr, Chlorophyta, Ulvophyceae, nani GBIF,
eBTpodikallis, MiHepati3allis Boj, 0101HANKAIIS.

[ocranoBka mpodiaemu. B ymoBax rmoOanpbHUX KIIMaTHIHUX 3MiH i
3POCTaHHS aHTPOIIOTCHHOTO HABAaHTAXXCHHS HA BOJAHI CKOCHCTEMH IHTAHHS
30epekeHHs] Ta MOHITOPHUHTY CTaHy BOJHHUX OiopecypciB HaOyBae ocoOnu-
BOTO 3Ha4eHHs. B YkpaiHi, sk 1 B OLIBIMIOCTI KpaiH €BpOIH, CIIOCTEPIracThCs
3HIDKEHHS €KOJIOTIYHOI CTa0iIhbHOCTI BOIHUX 00’ €KTIB, IO MPOSBISIETECA Y
3MiHI BHJOBOTO CKJIany (hiTOIUIAHKTOHY, 30LIBIIEHHI KUTBKOCTI €BTPO(HUX
BH/JIIB Ta MEPIOJUYHUX Cllajaxax «IBiTIHHS» Bomu. OQHIEIO 3 TOJOBHHUX TPyl
MIKPOCKOITIYHUX BOJIOPOCTEH, IO pearyloTh Ha TaKi 3MiHH, € 3eJIeHI BOIIOPOCTI
(Chlorophyta) [1].

Chlorophyta CTaHOBISTH BaXUIMBY CKIIQJIOBYy TIEPBUHHOI MPOMYKILii
BOJIOWM, 320€3MeuyIoTh Mponecu POTOCHHTE3Y Ta TPOo(hidHOTO JaHmra, hop-
MYIOTh OCHOBY KOPMOBOT 6a3H 11 6ararbox Tiapo6ioHTiB. [xus Bucoka uyTnn-
BiCTh JI0 KOJIMBAaHb KOHIIEHTPAIil MOXXUBHUX PEYOBHH, MiHepai3allii, ocBiTie-
HOCTI Ta TeMIIepaTypH poOHUTH L0 IPYIy BOAOPOCTEH €(hEeKTUBHUM HPUPOIHUM
010IHAMKATOPOM CTaHY BOIHHX EKOCUCTEM [2].

3 omsny Ha ue, Chlorophyta cCTaHOBIATH HE NUIIE O1OJOTIYHUNA KOMITO-
HEHT €KOCHCTEM, ajie W OAWH i3 HaliH(pOPMATUBHIIINX 1HIUKATOPIB IXHHOTO
€KOJIOT1YHOTO CTaHy Ta BaXJIMBHUH IHCTPYMEHT YIPaBIiHHS BOJAHUMHU pecyp-
camu. BuoBi CIiBBiIHOIICHHS 3€JIEHUX BOJIOPOCTEH BUKOPUCTOBYIOTHCS JUIS
OIIIHKH PiBHS eBTpOdiKallii, CTyNeHs OpraHiYHOTO 3a0pyAHEHHS Ta BHUSBICHHS
paHHIX O3HAaK Jerpajallii BOIHUX eKOCHUCTeM. 30UTBIICHHS YaCTKH €BTPOPHIX
TaKCOHIB y (DITOIJIAHKTOHI 3aKOHOMIPHO BioOpakae MOCHIICHHS aHTPOIIOTE€H-
HOTO HAaBaHTA)XEHHS, 3HWKEHHS IPO30POCTI BOAM Ta MOTipPIICHHS YMOB iCHY-
BaHHS ixTiodaynu [3, 4].

Ha cyuacHomy erari npo0iema Iossrae y BiJICyTHOCTI CHCTEMaTH30Ba-
HHX 1 HOPIBHSUIBHUX JTAHUX IIPO TMPOCTOPOBO-YACOBY AMHAMIKY 3€JICHUX BOIO-
pocreii Ha piBHI Bciel Ykpainu. Panime OibIIicTh JOCTiKEHh OOMEKyBaIacs
JOKAJIbHAMH CIIOCTEPEKESHHSIMU a00 ONMCOM OKPEMHX BOIOWM, 0e3 ypaxy-
BaHHS PEriOHANBHMUX 1 KIIIMaTHYHUX ocoOmuBocTel. lle ycknanmHioe dopmy-
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BaHHSI LUTICHOT KAPTHHU CTaHy BOAHUX €KOCHCTEM Ta MPOTHO3YBAaHHS TEHJICH-
il X pO3BUTKY.

Oco6auBoro 3Ha4eHHs Ha0yBae iHTerpallisl HaliOHAJbHUX CIIOCTEPEKECHb
y MibkHaponHi 6a3u GiopizHOMaHITTA. OHIEI0 3 HAWMOTYKHIMIMX IUIATHOPM
s Takux 1iedt € GBIF (Global Biodiversity Information Facility) [5], o
00’eanye TobanbHi OioreorpadivHi JaHi Npo NOMIKMPEHHS BUIIB. AHai3 3amu-
ciB GBIF no3Bosie He nuiiie OLiHUTY TpocTopoBuii posnoain Chlorophyta, ane
1 IPOCTEXHUTH AWHAMIKY IXHBOI IPUCYTHOCTI Yy Yaci, 0 BiIKPHBA€E HOBI MOXK-
JMBOCTI JUIsl IM(POBOTO MOHITOPUHTY CTaHy BOIHHX €KOCHCTEM [4, 6].

Bukopucranus gannx GBIF y moemgHaHHI 3 €KOJOTIYHOIO 1HTEpIpeTa-
LI€I0 J03BOJISIE CTBOPUTU LU(PPOBY 0azy Ajsi BU3HAYCHHS Oi0iHIUKAIiHHUX
TpeHAIB 1 OOYAOBH iHTETpaNbHUX 1HACKCIB CTaHy BOJOWM, IO € MEPCHEKTHB-
HUM HaIlpsMOM y PO3BUTKY CUCTEMH €KOJIOTTYHOTO MOHITOpUHTY YKpainu. Take
JIOCITI/PKEHHS HE JIMIIE Mae TEOPETUYHE 3HAUCHHS JIJIs Tifpo0ioorii Ta 6ioreo-
rpadii, a if npakTHYHY LIHHICTB AJIsl CHCTEMH YIIPaBIiHHS BOOHHMH PECypCaMH,
puOHOTO rocrnoAapcTBa Ta NPUPOIOOXOPOHHOT MOTMITHKH.

OTxe, mpoOnemMa mossirae B HeoOXiAHOCTI BUSBJICHHSI 3aKOHOMIPHOCTEH
JUHAMIKH Ta PEriOHAILHUX OCOOJIMBOCTEH MOIIUPEHHS 3€JICHUX BOAOPOCTEH
(Chlorophyta) y BonotiMax YkpaiHu, 1o JO3BOJIUTH YIOCKOHAIUTH ITiIXOIH JI0
OLIIHKK CTaHy BOJHHMX €KOCHUCTEM 1 CTBOPUTH NEPEIYyMOBH U (OPMYyBaHHS
HaIlOHAJIFHOT CHCTEMH [U(PPOBOTO MOHITOPUHTY 010pPi3HOMAHITTSI.

AHaJji3 ocTaHHIX A0CTimKeHb i myGaikaniii. CBiTOBa MpakTUKa MOHI-
TOPHHTY SIKOCTi BOAH IIUPOKO BUKOPHUCTOBYE 3€JE€HI BOJOPOCTI K 1HAUKATOPU
eBTpodikallii Ta 3a0pyaHeHHs [1, 2]. Y 6araTthox KpaiHax BOHH 3aCTOCOBYIOThCS
IUIs. BU3HAUeHHs TPO(MIYHOTO cTarycy BOAOMM, OLIHKH OiONMPOXYKTHBHOCTI U
KOHTPOJTIO €KOJIOTTYHUX 3MiH y MPUOEPEKHUX aKBATOPIfX.

VY HamioHAJIBHUX JOCIIIPKEHHSIX OCOOMMBY yBary MpUBEPTalOTh perio-
HaJNbHI pOOOTH, IO IEMOHCTPYIOTh KUJIbKICHO MiATBEPKEHHUI 3B’ SI30K (iTOI-
JIAHKTOHY 3 OIOTCHHMM HaBaHTaXEHHSIM y Manux piukax [lomices [3], a Takox
Cy4acHi TaKCOHOMIYHI mifxoau 0 kiacudikaii npeacraBHukis Ulvophyceae,
sIKi 3a0e3ne4yIoTh YHi(iKaLito 00Ky 3eIeHUX BOAOPOCTEH Y MOHITOPUHIOBUX
nociimkeHHsx [7]. EkcriepuMeHTanbHO MiATBEPIKEHA TOIEPAHTHICTh 3€JICHUX
BOJIOPOCTEH /10 COJIOHOBOTO cTpecy [8] Ta kaprorpadiuHi migxoau OioiHaUKAaLi
y AEIBTOBO-NIPUMOPCHKUX 30HaX (JlyHalickka mpubepexHa cMyra) [6] y3romKy-
IOTBCSI 3 TPEHJaMH TiABUIIEHHS MiHepati3alii Ta perioHanizamnii yrpynoBassb,
siki Mu crioctepiraemo 3a GBIF. Ce3oHHa auHaMika y BHYTPIIIHIX BOgoOHMax
3axinHoi Ykpainu [3] i #JOBrocTpokoBa iHAMKALS y TiApOJIOriuHO TpaHchopmo-
BaHoMY Cacuky [4] CIIyryloTh eMIIPUYHOIO OTIOPOIO AJIS iHTepIpeTaLlii BUsB-
JICHUX HaMH MDKPIYHUX 3MIH Ta OOTPYHTOBYIOTH PO3POOJIEHHS iHTETpaIbHOTO
iHAEKCY (BITOMIarHOCTUKH.
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PoGotu [9] moBenu, mo npenctaBHUKU poay Ulva MOXYTb BUKOPUCTO-
BYBaTUCh SIK TMOKAa3HUKU COJOHOCTI Y MOPCBKUX Ta JIMMAaHHUX CHCTeMaX, LI0
oco0nuBo akTyanbHO 1is [liBaeHHoro periony Ykpainu. Exonoriuna moBezinka
npezacTaBHUKIB poay Ulva, siki Hanexars 1o Bigainy Chlorophyta, € xapakrep-
HOIO JUTS LTi€1 TPYTIN 3eIeHNX BOAOPOCTEH — 30KpeMa, BOHU IEMOHCTPYIOTh BHCO-
KU PIBEHb TOJIEPAHTHOCTI 10 KOJNMBaHb abiOTHYHUX (DAKTOPIB CepeloBUINA.
JlaGoparopni mocnimkenns [10] migreepaunu, mo Bua Ulva prolifera 3natanii
aKTUBHO HApOIIyBaTH OioMacy B IIUPOKOMY Jliana30Hi TEMIIEPaTyp i COJIOHOCTI,
0 3acBifuye ii MOTEHIiaNl K HaJIMHOrOo 00’€KTa OiOIHJMKAIlii, alie BOIHO-
Yac BKa3y€e Ha PU3MK MacOBOTO «IBITIHHS BOAW y BUIVISI 3€JICHUX MPHIIHUBIB.
Y upoMy koHTeKCTi poitb Chlorophyta y GloiHIMKAIIWHIN OIIHIII €KOJIOTTYHOTO
CTaHy BOJIOWM MOTpeOye MIMOIIOro CUCTEMHOTO OTPAIIOBaHHS, aJl)Ke B yKpaiH-
ChKOMY HAayKOBOMY ITOJIi BiJIOBITHI JOCHIJIKEHHS JIOCI MPOBOASATHCS (hparMeH-
TapHO 1 HEe OXOILTIOIOTH IHTErPOBAHOTO HalliOHANEHOTO MacmTady [4, §8].

Bukopucranns Binkputux Oioreorpadiunux 0a3 manux, Takux sk GBIF
[5], Hamae MOXIIUBICTD IJ1s1 GOpPMyBaHHS 00’ €KTHBHOI OLIHKK 3MiH Yy TOIIH-
PEHHI 3€JeHUX BOJOPOCTEH, BUSABICHHS EKOJOTIYHUX TPEHIIB 1 MPOCTOPOBUX
3aKOHOMIpHOCTEI [4, 6].

®opmyaoBaHHA Wineil crarTi (MOCTaHOBKa 3aBAaHHA). MeToro
JTOCITIJPKEHHS € BU3HAYCHHS JTUHAMIKH Ta PETiOHAIBHUX OCOOIIMBOCTEH IMOIIH-
peHHst 3eneHux Bopopocteit (Chlorophyta) y BomoiiMax YKpalHH TPOTSTOM
20152025 pp. Ha ocHOBI BijkpuTux Oioreorpadiyaux nanux GBIF [5].

Jiss OCSATHEHHST METH TIOCTAaBIIEHO TaKi 3aBIaHHS: MpPOaHaIi3yBaTH
4acoBl TPEHIM TAKCOHOMIYHOTO pisHOMaHITTs Chlorophyta; OUiHUTH TIPOCTO-
POBY CTPYKTYpY PO3IOAITY OCHOBHHX KJIACiB 3€JICHUX BOJIOPOCTEH; BUSBHAUUTH
perioHaNbHI BIAIMIHHOCT] Y BHJIOBOMY CKJIaJli Ta JOMIHYIOUMX TaKCOHAX; iHTEp-
MPETyBaTH €KOJIOT1UHI YUHHUKH, 10 3yMOBIIOIOTH CIIOCTEPEIKEHI 3MiHU.

Marepiasu i MmeTonu gociimkennst. J{is ananizy Bukoprcrano 1100 pee-
CTpalliii 3eJICHUX BOIOPOCTEH, oTpuManux i3 0a3u nanux GBIF (craHoM Ha )KOBTEHB
2025 p.) [5]. 3anvcu oxorutooTh 24 aqMiHICTpaTUBHI 001acTi YKpaiHu, BKIFOYHO 3
MPiICHOBOITHUMH, COJIOHYBATUMH Ta MPUOEPEKHO-MOPCHKIMH BOIOHMAMHU.

JlaHi cucTeMaTu30BaHO 3a POKaMHM, PerioHaMH Ta OCHOBHHMH KiIacaMH
Chlorophyta— Chlorophyceae, Ulvophyceae ta Trebouxiophyceae. 3acTocoBaHO
METOJIM OTHCOBOI CTAaTUCTHKH, MOPIBHSJIBHOTO aHali3y Ta OioreorpadiyHOro
kapryBaHHs y cepenoBumi QGIS. [lns TakcoHomiuHoi Banmigauii Ulvophyceae
3aCTOCOBAHO Cy4acHi JIilarHOCTHYHI KiItoui [7]. PerionanbHa iHTepnperartis s
npruOepeKHO-TUMaHHUX CHCTEM Clupajach Ha OMyOJiKOBaHiI KapTH/OLIHKH
Hynaiicekoi mpubepexnoi 30H1 Ta Cacuky [4, 6].

TakcoHOMIYHE y3arajabHEHHS POBEACHO Ha PIBHSIX BUIB, POIB 1 POJHH.
s BUSIBIICHHSI TEHACHIIH PO3BUTKY BUKOPHUCTOBYBAIMCH IHAMKATOPHI TPYIH
BUJIB, IO XapaKTEPHU3YIOTh Pi3HUH piBEeHb TPOGHOCTI Ta MiHepai3allii BOZOIM.
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PesyabraTu gociimkeHb Ta ix ooroBopenHsi. Ananiz nannx GBIF 3a
2015-2025 pp. [5] m03BONMB MPOCTEKUTH YiTKY JUHAMIKY 3MiHH TAKCOHOMI4HOT
CTPYKTYpH 3€JCHHUX BOAOPOCTEN y BOIOMMax YKpaiHu. 3araioM y JOCIiIKyBa-
Hu# nepiof BusiBiieHo moHan 1100 peectpartiid, Ki OXOIUTIOIOTH MPEICTABHUKIB
33 poamH, 75 poniB i 6mu3bko 120 BumiB Chlorophyta. Otpumani pe3yasTaTi
CBiYaTh MO MOCTYIOBE 3pOCTaHHS O10PiI3HOMAHITTA MPOTATOM ASCATUPIYYS 3
MakcuMymoM y 2024 p.

Big 2015 mo 2024 poky crmocTepiraeTbcsl MOCTYIOBE, ajie MOCIiIOBHE
3pOCTaHHsI KUIBKOCTI HE JIMIIE YHIKalbHUX BHJIB 3€JEHUX BOJOpocTel (3 28
1o 61), ane # poaiB Ta poauH (puc. 1), mo CBiAYUTH PO OaraTopiBHEBE PO3-
LIMPEHHS TAaKCOHOMIUHOI cTpyKTypu Chlorophyta. BaxnuBo miaKpeciuTH, 1o
IUHAMiKa [IFOTO Tporecy He Oyna JiHIHHO: Tpadik JEMOHCTPY€E JiTKO BHUpPa-
JKEHI eTaly CIIOBIUIBHEHHS Ta IpUCKOpeHHs. Yrpoxosk 2015-2018 pp. npupict
OyB BIJTHOCHO IIJIABHUM, II0 XapaKTEPHO JAJISl EKOCUCTEM 31 CTalbinbHUM Tpodiy-
HUM PEXHUMOM, 03 iICTOTHHX 30BHIIIHIX 30ypPEeHb.

2025
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2023
2022
2021

22000

[=]

o
2019
2018
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a 10 20 ) 30 o AD 0 &0 70
HinBKiETE yHRANSHI TAXCOHIE, (08, )

u YiANsHID, pOAMH = YHikansHuE pogie = YR HANSHIN BULE

Puc. 1. lunamika TAKCOHOMIYHOI0 Pi3HOMAHITTH 3eJIeHMX BOAOpPOCTeil B YKpaiHi
(2015-2025 pp.) [5]

[ouynnatoun 3 2019 poky, crocTepiracrbcsi piske MPUCKOPEHHS
3pOCTaHHS, SIKe MOCHITIOEThC 1mie OinbIre micist 2020 poky — caMe Ha WX eTa-
nax (ikCyeTbcs HalJUMHAMIUHIIIEC PO3MIMPEHHS BHIOBOTO 1 POIOBOTO CKJIALTy.
[ToniOHa TeHAEHINIS Y3TOMKY€ETHCSA 3 OHOYACHUM BIIPOBAPKEHHSIM LU(POBUX
cUCTeM OIOMOHITOPHHTY Ta 3pPOCTAaHHSAM YBaru IO BIJKPUTHX EKOJOTIYHHX
JaHUX, a TAKOXK 13 KIIIMaTHYHIUMH 3PYLICHHSAMH, 1[0 CTAJIH KaTali3aTOpOM TpaH-
chopmarii QiTOMIAHKTOHHUX YrpynoBaHb. HalliHTeHCUBHIIIUHI MPUPICT KiJlb-
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KoCTi TakcoHiB npunagae Ha 2021-2024 pp., 0 MOXe CBIJUUTH HE JIHLIE PO
MOKpAaIleHHS SIKOCTi OOMIKY, ajie i Ipo MOKJIMBUE Hepexia BOIHUX €KOCUCTEM
JIO HOBOT'O (pYHKIIIOHAJILHOTO CTaHy

3a mepiox 2015-2018 pp. piBeHb PiI3HOMAHITTS 3aJIUIIABCS MOPIBHSHO
cTaOIBbHUM 1 BIAMOBiAaB MPUPOIHUM KOJHBAHHSIM Yy MeEXax cepegHbOMe-
30rpoHuXx ymoB. [Ipore moumnatounm 3 2019 poKy NMpOCTEKYETHCS HiTKUN
MEPesIOM TPEHAY — OKa3HUKH TAKCOHOMIYHOTO PI3HOMAHITTS MOYHHAIOTH 3pO-
CTaTH 3HAYHO akTHBHIIIE. [le MOB’sI3y€eThCs SK i3 MiJBUIICHHSAM iIHTCHCUBHOCTI
MOHITOPUHTOBUX JOCIIKeHb Ta IudpoBizamii Oioreorpadivynux 0a3 JaHUX,
TaK 1 3 MOMKJIMBUM IOCHJICHHSIM aHTPOIIOI€HHOTO BIUIMBY Ha BOJHI €KOCHC-
Temu. MakcumanbHi 3Ha4eHHs y 2024 p. (61 BuI) MOXKYTH BigoOpaskaTu HaKo-
NUYyBaJbHUN eeKT eBTpodikalii BoAoiM, 1110 HalsCKpaBille MPOSIBISETHCS Y
LHEHTpaJbHUX 1 MiBACHHUX perioHax Ykpainu. BomHowac He3HauHE 3HMKCHHS
Noka3HUKiB y 2025 p. Moke OyTH 3yMOBJICHE TAPOIOTIYHO MOCYIUTUBUMH YMO-
BaMU, CKOPOUYCHHSIM IO IPIOHUX BOJIOWM Ta 3MEHIIIEHHSM KIJIbKOCT1 IPUIaT-
HuX OiortomiB jyis po3sutky Chlorophyta.

Cepen JOCHiIKEHUX 3€JI€HHX BOAOPOCTEW HAMOIMBIY YacTKy CTaHOB-
JSTh TpencTaBHuku kiacy Chlorophyceae —y cepenabomy 58 % Bij 3arajibHOT
kibkocTi 3amuciB. Kimac Ulvophyceae npencrapnenuit 28 % crioctepexeHs, a
Trebouxiophyceae — 6mu3zbko 12 %. Ilicns 2020 poky yactka Ulvophyceae 3po-
cTae, ocoOnMBoO y miBAeHHMX perioHax (Onmecbka, MukonaiBcbka 00macTi), mo
CBiTYMTH PO 301IBIICHHS YaCTOTH €BTPO(QHHX Ta CONOHYBAaTHX YMOB Y BOIOHMAaX.

Jo HalimommpeHimmx poxiB Hanexarb Desmodesmus, Scenedesmus,
Monoraphidium, Tetradesmus ta Ulva. Yci BOHU XapaKTEePHU3YIOTHCS BUCOKOIO
EKOJIOTYHOIO IJIACTUYHICTIO, 3[aTHICTIO MIBHIKO PO3MHOXKYBAaTHCS Ta BUTPH-
MYBaTH KOJMBAaHHS TEMIIEPAaTypu Ta coloHocTi. Buam poxnis Desmodesmus i
Scenedesmus 3a3Bu4ail MepeBakalOTh y ME30- Ta €BTPO(HUX yMOBaxX i BUCTY-
MAOTh TAIIOBUMU KOMITOHEHTAMH MPICHOBOIHOTO (iTorutankrony. Ulva lactuca
ta Cladophora glomerata, HaBnaku, XapakTepHi Uit TPUOEPEKHUX 1 TUMaHHUX
aKBaTopil, 1e BifOyBaEeThCs MEPiONUIHE MiABUILEHHS COIOHOCTI.

VY mepmi poku cnoctepexeHas (2015-2018 pp.) mepeBaxaium THUIIOBO
npicHoBonHI Gopmu — Desmodesmus communis, Scenedesmus quadricauda,
Monactinus simplex. Ilicnst 2020 poky y BuOipLi 3pOoCTa€e 4acTKa E€BpUTEPM-
HHUX 1 COJNIECTIMKUX BUIIB, 1[0 MAIOTh 3JaTHICTh BIKUBATH 3a 3MIHHOI COJTOHOCTI
(puc.?2),— Ulvaintestinalis, Cladophora glomerata, Rhizoclonium hieroglyphicum.

Le cBigunTh MpO MOCTYIIOBY TpaHC(OpMAIiI0 YMOB icHyBaHHS (iTom-
JIAHKTOHY Mi/l BIUIMBOM KJIIMaTHYHUX YMHHHUKIB, 30KpeMa 301JIbIICHHS TeMIIe-
parypu BOAM Ta BUIIAPOBYBaHHS, IO BEAE 0 YaCTKOBOTO 3aCOJICHHS BOAOIM.
Takum unnoM, micis 2020 poky auHamika po3Butky Chlorophyta naGyBae puc
€KOJIOTYHOT HEeCTaOUILHOCTI, 110 BKa3y€ Ha MOCTYNOBUU MEpeXiy BiJl cTa0llb-
HUX (ITOMIIAHKTOHHUX YIPYIIOBaHb 10 aAaNTHBHO 3MIHHUX CTPYKTYD.
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Puc. 2. MizkpiuHi koiMBaHHA KibKocTi BUAIB i poniB Chlorophyta B Ykpaini
(2015-2025 pp.) [5]

[pocropoBwuii ananiz nanunx GBIF mokazaB 3HauHy HEOMHOPITHICTH Y
posnoxnini Chlorophyta o Tepuropii Ykpainu (puc. 3). HaiiBuiy BugoBy Hacu-
YeHicTh BUsBIIEHO B [lonraBcbkiii (47 BuniB), XapkiBebkiit (44 Bumn) Ta Onech-
Kkiii (38 BuaiB) obnactax. Lle 3yMOBiIeHO SIK TiqpOJOTIYHUMUA YMOBaMH (HasiB-
HICTh BEJIMKOT KIJIbKOCTI CTOSYMX BOAOIM 1 TMMaHHHUX CUCTEM), TaK i aKTUBHOIO
JIOCITITHUIIBKOO TISTBHICTIO Y IIMX PerioHax.
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Puc. 3. Perionaabna crpykrypa cnocrepexens Chlorophyta (2015-2025 pp.)
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PerionanbHa CTpyKTypa CBIIYHUTE PO MEBHY 3aKOHOMIPHICTh: Y LIEHTPallb-
HUX 1 CXIJJHMX 00JacTAX MEpeBaKarTh NPEACTABHUKU POIiB Desmodesmus Ta
Monoraphidium, xapakTepHi s eBTpO(HUX i IIOMIPHO 3a0pYJHEHUX BOIOKM.
VY miBgenHux perionax (Omecbka, MukomnaiBceka) 3poctae uyactka Ulva Ta
Cladophora, mo Bxa3zye Ha MiBUIICHHS COJIOHOCTI Ta 3MiHY TiJpOXiMI4HOTO
PEKUMY TIiJT BIUIMBOM KITIMATHYHUX (DAKTOPIB 1 aHTPOIIOTEHHOTO HABAHTAKECHHSL.

[MoctymoBe 3pocTaHHS PI3HOMAHITTS 3€JICHUX BOIOPOCTEH y OinbIio-
CTi perioHiB YkpaiHu Moke OyTH iHTEpIIPETOBaHO JBOSKO: 3 OMHOTO OOKY — SIK
pe3ynbTaT MiABUIICHHS yBard A0 HU(PPOBHX CHOCTEpEKEHb i BIIKpUTUX 0a3
JIAHUX; 3 1HIIOTO — K CHTHAJ EKOJIOT1YHOI HECTAOUTLHOCTI, IO MPOSBIISIETHCS
y 3MiHi Tpo(iYyHOTO CTaTyCcy BOMOWM. Y 0araTbOX BHITaKaX 30UIBIICHHS KiJlb-
kocti BuniB Chlorophyta He € 03HaKOIO MMOKPAIIEHHS CTaHy BOTHUX €KOCHUCTEM,
a HaBIIaKW — BKa3y€ Ha PO3IMMPEHH Hilll JJIsl ONMOPTYHICTHYHUX 1 TOJIEPaHTHUX
1o 3a0pynHeHHs (GopMm. TakuM 4MHOM, perioHajbHI BiIMIHHOCTI y CTPYKTYpi
Chlorophyta BinoOpaxarTh He JIMIIEC CyYacHUI CTaH, a W MIMOWHHI mpoiecu
TpaHchopMallii BOAHUX EKOCHCTEM YKpaiHu.

[IpoTsirom aHani30BaHOTO JIECATUPIYHOTO MEPIOAY MPOCTEIKYETHC HU3KA
BUPaXEHUX EKOJIOTIYHUX TPEHIB, IO Bi0OOpakaloTh CyYaCHUH CTaH 1 ITUHA-
MiKy BOJHHMX €KOCHCTeM YKpaiHu. HallOilbIl NOMITHUM € TIOCHIJICHHSI MpoIie-
ciB eBrpodikailii, Mpo 10 CBIAYNUTH 3POCTAHHS YACTKU MPEICTABHUKIB POIIB
Desmodesmus, Tetradesmus 1 Hydrodictyon. 11i BomopocTi Hasiexars 70 rpynu
IHAWKATOPIB MiJBUIIEHOTO BMICTY MOXMBHUX PEYOBUH, HacaMIlepes CIOIYK
asoty ¥ (ocdopy, 0 MOTPAIUIAIOTh Y BOJONWMU 3 arponanamadris. Taka TeH-
JICHITIST XapaKTepHa JJIs BOIOMM IICHTPAJILHUX Ta CXIJHUX PETIOHIB KpaiHH, Jie
IHTEHCHBHE CLILCHKOTOCIIOIAPChKE BUKOPUCTAHHSI TEPUTOPIH 3yMOBITIOE HAIXO-
JOKEHHsI 3HAaUHUX 00CATIB OpPraHivyHHUX i MiHEpaJIbHUX PEYOBHH.

JpyruM BaroMmuM TPEHIOM € ITiIBUILEHHS MiHepaii3amii Boau, 30KpemMa
y IpuOepeKHUX aKBaTopisix HopHOTo MOpsL, IMMaHax Ta HWKHIX JUITHKaX pid-
KOBUX OaceliHiB. 301IbIIEHHS YNCENBHOCTI NpeicTaBHUKIB Kiacy Ulvophyceae
y IIUX pETiOHaxX KOPEIOE 3 KIIIMaTHYHUMHU YNHHUKaMH — IIBUIICHHIM cepel-
HBOPIYHUX TEMIIEpaTyp i 3MEHIIEHHSIM KiTBKOCTI ONajiB, U0 CIPHUsE KOHIEH-
Tpallii pO3YMHEHUX COJICH Y BOJHOMY CEpPEIOBUIIL. Y pe3yibTari (OPMYIOThCS
YMOBH, CIIPUSITIINBI 715l PO3BUTKY €BPUTEPMHUX 1 CONIECTIHKUX BU/IIB, TAKHX SIK
Ulva lactuca ta Cladophora glomerata, sixi Bce 4acTillie TparwIsStOThCs Y BOJO-
HMax 13 KOJMBHHUM TiPOJOTTYHIM PEKHMOM.

TpeTiM €KOJOTiYHMM MPOSBOM JIECATHPIUYS € MOCTYIOBa perioHaiiza-
iss CTPYKTypu OIOpI3HOMAHITTS 3elieHuX Bojopocteil. [IpocTexkyerbes diT-
KW TPAJiEHT 3HUKCHHS BUJOBOTO PI3HOMAHITTS 13 IEHTPAIBHUX O0JIACTEH y
0ik 3axigHux perioHiB. Takuii Po3MOALT YaCTKOBO 3YMOBJICHHH NMPUPOAHUMHU
TiIPOJIOTIYHUMU OCOOIMBOCTSMU, MEHIIIOK KUIBKICTIO €BTPOPHUX BOJOUM Ta
BIIMIHHOCTSIMH Y TPO(IYHOMY pEXHMi, a YaCTKOBO — PI3HOIO 1HTEHCHBHICTIO
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Ta TOBHOTOIO OIOMOHITOPHHTOBHX criocTepekeHb. CyKyIHICTh IUX (aKTopiB
(hopMye cyuacHy MPOCTOPOBO—EKOJIOTIUHY Mo3aiky nomupenns Chlorophyta B
VYkpaiHi, sika BitoOpaxae K IPUPOJHI, TaK 1 aHTPOIIOTEHHI TEHACHII1 PO3BUTKY
BOJHHX €KOCHCTEM.

OTpumaHi pe3ynbTaTi TiATBEPKYI0Th, 1110 Chlorophyta € yHiBepcaib-
HOIO O10IHIMKAIIIHOK TPYIO0, MPUIATHOO IS OI[IHKH CTaHy BOIOWM pi3-
HUX THUMIB — BiJ MPICHOBOJHHUX PIYKOBUX 1 CTABKOBUX CHUCTEM IO COJOHYBa-
TUX JMMaHIB, IO IIJIKOM y3TOJUKYEThbCs 3 y3aranpHeHHsMH Bellinger E. G.,
Sigee D C. [1] ta Barsanti, L., Gualtieri, P. [2] miomo npoBigHOi poJii 3e1eHuxX
BOJIOPOCTEH y cucTeMax OIOMOHITOpUHTY. BusiBiieHe HaMU NOCHIICHHS PO
Me30- Ta eBTPO(PHUX KOMIUICKCIB Desmodesmus/Scenedesmus y 1eHTpab-
HUX 1 CXiJHUX perioHax YKpaiHH BiANOBiga€ ONMUCAHUM JAJS €BPONEHCHKUX
BOJIOWM TEHJICHIIISIM 3POCTAaHHS YacTKH €BTPO(PHUX (hiTOMIIAHKTOHHUX TaK-
COHIB y BiAMOBib Ha 30UIbIICHHS OiOreHHOTO HaBaHTaxxeHHS [1, 2]. Takum
YUHOM, OaratopiuHi TpeHau, BcTaHoBIIeHI 3a nanumu GBIF, He € nokansHOMO
aHOMaJi€l0, a BOUCYIOThCS y MIMPIIWH KOHTEKCT IT00aNbHUX 3MiH Tpodiu-
HOTO CTaHy BOJOWM.

Perionanbhi BimMiHHOCTI, 3adikcoBaHi A YKpainu, moOpe CIiBBiIHO-
CSITBCS 3 pe3yNbTaTaMu JOKAIbHUX T1p00ioJ0riyHUX JOCTiKeHb. Tak, cCe30HHA
nuHamika anbrouopu osepa 3acBiTchbke, onmucana Cyxomonbepkoro 1. JI. Ta
Bacapa6oto 1. B. [3], neMoHCTpy€ TiCHUIA 3B’ 30K MiX 301IbIICHHSIM O10TCHHUX
HA/IXO/DKEHb 1 MOCHICHHSIM POJIi €eBTPO(HUX 3€IeHUX BOIOPOCTEH y CTPYKTYpi
¢itorankrony. [ToniOHMI MexaHi3M MU CIOCTEpIraeMo Ha IIUPLIOMY, Halli-
OHAJILHOMY piBHI: 3pocTaHHs mpeactaBieHocTi Desmodesmus, Tetradesmus i
Hydrodictyon y eHTpaJIbHUX Ta CXIAHUX OOJIACTSAX KOPEIIOE 3 IHTEHCHUBHHUM
arponasamaTHIM HaBaHTAKEHHSM 1 IIOBTOPIOE 3aKOHOMIPHOCTI, OMTUCAaHI AJIs
MaJuX PIBHUHHUX BoJoWM [3]. V rifposoriuno TpaHcopMOBaHMX CHCTEMaX,
nofioHux 110 ectyapiro Cacuk, ne Bilous O. P. ta ciBaBTopu [4] moka3anu 10B-
TOCTPOKOBI 3CYBU y CTPYKTYpi aJIblTOBHX yIPyNOBaHb, HAIlll PE3yJAbTATH TAKOX
BKa3ylOTh Ha TCHJICHIIIFO IO 3aMIIlIEHHs OUIbII YyTIMBUX BUIIB TOJICPAHTHUMU
onoptyHictuaHumu popmamu Chlorophyta.

BusiBiena y HamioMmy JOCIHiIKEHHI MPOCTOPOBO-EKOJIOTiYHAa Mo3aika,
30KkpeMa 3pocranHs yactku Ulvophyceae ta ponis Ulva, Cladophora y nipu-
OepeHO-TUMaHHUX CHCTeMaXx IMiBAHS YKpaiHH, Y3TOMKYEThCS 3 JaHUMH PO
CoJIecTiliKi Ta eBpUTEPMHI BIACTUBOCTI IIUX TakcoHiB. Rybak, A. S. [9] noka-
3aB, 10 BUIU Ulva MOXYThb PO3IVISAATHCS SK HaAiliHI MOKa3HUKH TPaji€HTa
COJIOHOCTI, a eKCIIEpUMEHTAJIbHI JTOCIHIipkeHHsT Xiao, J. Ta cmiBaBropi [10]
poAeMOHCTpYBanu 3natHicte Ulva prolifera akTMBHO HapolyBatu Oiomacy
B IIMPOKHX Jiara3zoHax TEMIEparyp i COMOHOCTI. AHANOTIYHI BUCHOBKH ILIOZIO
BHCOKOI aJJaliTUBHOCTI 3€JICHUX BOAOPOCTEH 10 EKCTPEMaJIbHUX YMOB Cepelo-
BHIIa OTpUMa Sommer V. Ta criBaBTOpH [ 8] 11 O10KPYCTIB y CHIIBHO 3aCOJIe-
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HUX TexHOreHHHX JaHamadrax. Ha nupomy 111 3adikcoBane Hamu 301TbIICHHS
yactku Ulvophyceae y iBIEHHUX perioHax MOXKE PO3MISAATHUCS SIK iHAUKATOP
MOETHAHOTO BIUIMBY apuau3aliil KiiMary, miJBUINECHHS MiHepami3allii Ta riapo-
JIOT14HOI TepeOya0BH NMPUOEPEKHNX BOJONM, IO J0Ope Y3rOMKYEThCS 3 Kap-
TorpadiYHUMH OL[IHKAMH aHTPOIIOTEHHOTO TUCKY B JlyHalCBhKill puOepexHii
30H1, HaBeJICHMMH Snigirova A. Ta criiBaBTopamu [6].

Buxopucrani Hamu TakcoHOMiuHI miaxomu no Bamipauii Ulvophyceae
6a3yroThCs Ha AiarHocTHHUX Kimodax Skaloud P. Ta criiBaBropis [7], mo 3a6e3-
MEYMII0 Y3TO/PKEHICTh IHTEpIpeTallii HalliOHAJIbHUX JaHUX 13 Cy4aCHUMH €BPO-
neicbkUMU KinacudikamiiHumMu crannapramu. Lle 0ocoOnmBo BaXJIMBO B KOH-
TEKCTi iHTerpauii yKkpaiHCbKHX OioreorpadiuHux AaHUX y r00ainbHiI 0a3u Ha
kmtant GBIF [5] ta moganbemioro rapmoHizoBanoro Bukopuctanus Chlorophyta
it Ulvophyceae six iHIUKaTOPHUX TPYI Y TPAHCKOPIOHHOMY MOHITOPHHTY.

Bukopuctanns nanux GBIF 3a6e3neuye MOIIHBICT KOMIUIEKCHOTO aHa-
73y OaraTopiuHuX 3MiH OIOpPi3HOMAHITTS Ta CTBOPIOE OCHOBY JUTS PO3POOICHHS
IUQPOBUX IHCTPYMEHTIB EKOJIOTIYHOTO MOHITOPHHTY BOIHUX PECYpPCiB YKpaiHH.

BucHOBKH Ta mepcneKTHBH NMOJAJBIIHX JOCTIIKEeHb. Y3arajlbHIO-
I04M Pe3yJIbTaTh MPOBEACHOTO aHaji3y, MOKHA 3pOOUTH BUCHOBOK, IO BIPO-
noBx 2015-2025 pp. y BomoliMax YKpaiHHM MPOCTEXKYEThCS CTilKEe 3pOCTaHHS
TaKCOHOMIYHOTO PI3HOMAHITTS 3€JICHUX BOJOpocTei. Ll TeHmeHIlis CBiqUUTH
PO TOCTYNOBI TpaHchopMalii y CTPYKTypi BOOHHX OiOII€HO3IB, 3yMOBIEHi
MOETHAHHSM TPUPOAHUX KIIMAaTUYHUX KOJIMBAaHb Ta AHTPOIIOTEHHOTO HABaH-
taxxeHHs. [ligBuinenHs kinbkocti BUAiB 1 poniB Chlorophyta, 3adikcoBane 3a
nmanumu GBIF, BinoOpaxkae sik peajbHi €KOJIOTIYHI IPOIECH Y BOIOMMAX, TaK 1
pO3MIKMpEHHsT 6231 MOHITOPUHTOBHX CIIOCTEPEKEHb.

IIpocropoBa crpykrypa nommpenHs Chlorophyta neMoHCTpYe YiTKY
perioHanbHy AudepeHIiamnito, Mo KOPEIoe 3 0COOIMBOCTAMH TiIPOIOTIYHOTO
PEKUMY Ta CTyIIEHEM aHTPONOTeHHOTO BIUIUBY. Y MIBHIYHUX 1 HEHTPaIbHUX
perioHax IOMiHYIOTh TPICHOBOAHI M€30— Ta e€BTPO(HI KOMIUIEKCH, TOAL SIK Y
MIBJICHHUX BOJIOMMAax, OCOOIIMBO B MPUOCPEIKHUX 1 JTUMAHHUX CUCTEMaX, 3PO-
CTa€ 4acTKa EBPUTEPMHHX 1 colecTiikux BUIIB. Takuii po3noain BimoOpaxae
3araJibHy TEHJICHIIIIO JI0 TOCTYIOBOT apuam3allii KiliMary Ta IiABUILEHHS MiHe-
pastizailii BOJHOTO CEPEIOBHILA.

[pencraBuuku kinacy Ulvophyceae BUSABUNNCS YyTAMBUMH MapKepamu
EKOJIOTIYHUX 3MiH 1 MOXKYTh OyTH PEKOMEH/IOBaHI K iHAWKATOpHA Ipyma s
OIIIHIOBaHHS PiBHS eBTpo(ikallii Ta MiJABHINEHOI MiHepali3aiii BOAOHM. Ixns
MIPHUCYTHICTH 1 TUHAMIKa YUCEIbHOCTI BiJOOPaKaIOTh CTaH MPUOEPEKHNX aKBa-
TOpIH Ta IHTECHCUBHICTh aHTPOIIOTEHHOT'O BILIMBY, IO IMiITBEP/KYE JTOIIbHICTh
iXHBOTO BUKOPHUCTAHHSA y CHCTeMax 0i0iHAMKALiHHOTO MOHITOPHHTY.

3acTocyBaHHS BIIKpUTUX OIOpI3HOMAHITHICHMX 0a3 JaHUX, 30KpeMa
GBIF, ninTBepanio epeKTHBHICTh HUPPOBUX METOAIB Y Cy4YaCHOMY €KOJIOTid-
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HOMY MOHITOpHHTY. Taki pkepena JO3BOJSIOTH HE JIUIIE BiICTE)KyBaTHu Oara-
TOpIYHI 3MiHM B AWHAMIIII Ta IPOCTOPI, ajle i IHTErpyBaTH HAIlIOHAIBHI aHi B
MI00AJIBHI €KOIOTI4YHI OIlIHKH.

[Momanpii mocmigKeHHs! JOLUITBHO CHPSIMyBaTh Ha PO3pOOJIEHHS iHTe-
TPAIEHOTO iHJIEKCY (DITOMIaTHOCTUKH BOIAOWM YKpaiHu, SKHi MoemHae Oiore-
orpa¢ivHi, TAKCOHOMIYHI Ta TiIposoriuHi mapamerpu. Takuil iHIeKc craHe
e(heKTUBHUM IHCTPYMEHTOM KiIbKICHOI OIIHKH €KOJIOT19HOi CTabITFHOCTI peri-
OHIB, BUSBJICHHS 30H PU3MKY JErpajailii BOJHUX €KOCHUCTEM Ta IiJABHILEHHS
HayKOBO—aHAJITHYHOTO PiBHS CUCTEMH YTIPABIIHHS BOMHUMHE Oiopecypcamu.

IMonsiku: HEMaE.

diHaHCYBaHHS: HEMAE.

KonduaikT inTepeciB: HeMae.
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This study provides a nationwide spatio-temporal analysis of Chlorophyta
distribution across Ukrainian aquatic systems over 2015-2025 against the backdrop of
climate variability and intensifying anthropogenic pressures. The research addresses
a critical knowledge gap: the scarcity of integrated, country-scale evidence on
phytoplankton dynamics required for modern, data-driven biomonitoring. Our aim was
to quantify temporal trends in taxonomic diversity and to resolve regional patterns in
community structure using open biogeographic data from GBIF. The dataset comprises
1,100 occurrence records from 24 administrative regions spanning freshwater, brackish
and coastal-marine habitats. Records were harmonized by year, region and major classes
(Chlorophyceae, Ulvophyceae, Trebouxiophyceae). We applied descriptive statistics,
comparative analysis, GIS-based biogeographic mapping (QGIS) and interpretation
through indicator groups sensitive to trophic status and water mineralization.

Results reveal a consistent expansion of taxonomic structure throughout the
decade: 33 families, 75 genera and ~120 species were documented, peaking in 2024
(61 species). Class contributions averaged 58 % (Chlorophyceae), 28 % (Ulvophyceae)
and 12 % (Trebouxiophyceae). Since 2020, Ulvophyceae increased markedly, aligning
with rising mineralization in southern coastal and lagoonal systems. Dominant genera
include Desmodesmus, Scenedesmus, Monoraphidium, Tetradesmus and Ulva, reflecting
the co-occurrence of meso/eutrophic freshwater and brackish complexes. At order level,
Sphaeropleales (45%), Cladophorales (23 %) and Ulvales (17 %) prevailed. Spatial
structure is heterogeneous: species richness peaks in Poltava (47 species), Kharkiv (44
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species) and Odesa (38 species) regions; central-eastern provinces are characterized by
eutrophic Desmodesmus/Monoraphidium assemblages, while southern regions show
increasing shares of Ulva/Cladophora indicative of higher salinity and thermal tolerance.

Three decade-scale ecological signals emerge: (1) intensifying eutrophication
(expansion of Desmodesmus, Tetradesmus, Hydrodictyon); (2) increasing water
mineralization, especially in coastal-lagoonal reaches (surge of Ulvophyceae); and (3)
regionalization of diversity with a central-to-western decline in species richness. The
findings corroborate Chlorophyta as a robust bioindicator group for diagnosing trophic status
and salinity regimes, and highlight Ulvophyceae as a targeted indicator subset for coastal/
estuarine monitoring. Leveraging GBIF demonstrates the utility of open digital biodiversity
infrastructures for tracking multi-year change and coupling national observations to global
assessments. Practically, we substantiate the development of an integrated phytodiagnostic
index for Ukrainian waters that fuses biogeographic, taxonomic and hydrological
parameters to quantify regional ecological stability and identify degradation risk zones,
thereby informing water-resource governance and conservation planning,

Key words: biomonitoring, Chlorophyta, Ulvophyceae, GBIF data,
eutrophication, water mineralization, bioindication.
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The full-scale russian invasion of Ukraine has caused great human, environmental,
and economic losses. The situation was complicated by the destruction of the Kakhovka
hydroelectric power station dam, which drained the reservoir and destroyed the main
source of water supply for southern Ukraine. This negatively affected the environment
and triggered a socio-economic crisis in the regions dependent on irrigated agriculture.
Therefore, in the post-war period, an important step is to reassess the priority of
sustainable development goals for southern Ukraine to ensure the survival, return and
continued existence of the population, and the potential for development of the territories.
In this context, it is essential to consider public opinion and the perspective of the local
population regarding regional strategies and measures for the post-war restoration of
the affected areas. The results of our social research showed that 79.4% of respondents
depended on the Kakhovka reservoir for their livelihoods and economic activities, and
85.7% of respondents believed that the prosperity of the Kherson region depended on
the functioning of the reservoir. It was found that 81.5% of respondents consider it
necessary to restore, fill, and operate the reservoir using new technologies. In particular,
65.8% of respondents believe that post-war recovery decisions should be based on the
collective vision of scientists, government and local authorities, international experts,
and business representatives. It was discovered that 54% of respondents preferred the
awareness of the scientific community, the authenticity and reliability of information
in scientific publications. 88.0% of the respondents are of the opinion that draining the
Kakhovka reservoir is a complex problem of ensuring the continued existence of the
region in terms of economy, ecology, and social security. Discussion of the problems of
restoring the Kakhovka reservoir is relevant since 94.8% of respondents currently live in
the damaged areas or plan to return there after the war. Thus, the scale and damage from
the destruction of the Kakhovka reservoir by the occupying forces is determined by the
severity of environmental and socio-economic consequences, as well as the p0551b111ty
of post-war restoration of damaged territories according to the local population’s vision.

Key words: population, survey, impact of the war, post-war recovery, sustainable
development.
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Introduction. Since the beginning of the full-scale russian invasion of
Ukraine, the country has suffered great human, environmental and economic
losses. According to the State Environmental Inspectorate of Ukraine (https://
www.dei.gov.ua/), environmental losses exceed 72.9 billion USD. In particular,
losses of land resources amount to 11.02 billion USD, losses from soil contami-
nation amount to 54.16 billion USD. The scale of the damaged areas is expand-
ing daily, and the ecological damage is increasing. Within the combat zones, the
soil is recorded to contain 15-30 times [1, 178594; 16, 166122] more petroleum
products and heavy metals than the norm, which makes it impossible to use
these lands for growing crops since the products are potentially dangerous for
consumption. According to the Association of Sappers (https://www.uda.org.
ua/en/), about 4.8 million hectares of agricultural land in Ukraine are mined,
and 13.6 million hectares need to be surveyed for mines. It should be noted that
about 26% of Ukraine’s territory remains occupied, so it is difficult to determine
the real ecological state of these territories and the depth of the social crisis.

The large-scale environmental and social crisis was deepened by the
destruction of the Kakhovka hydroelectric power plant dam on June 6, 2023
[20, c. 631-647; 19, c. 275-288; 9, c. 82-104]. The flooding of the surrounding
areas caused the deaths of many people and the destruction of housing, infra-
structure, and businesses [14, ¢. 1181-1186]. The environmental consequences
of the reservoir’s destruction included its drainage and drying up of other water
bodies, evaporation and lowering of the groundwater level, movement of salts
into the topsoil and an increase in their concentration, along with the expansion
of land areas affected by secondary salinization and alkalization [9, c. 82-104].
The level of danger in these territories is heightened by the occupation of the
left bank of the lower Dnipro River, where 82% of Ukraine’s irrigated lands
are concentrated [13, c¢. 104-120]. These territories include the Autonomous
Republic of Crimea, part of the Kherson and Zaporizhzhia regions. Accord-
ing to the Ministry of Agrarian Policy of Ukraine (http://www.minagro.kiev.
ua/), the occupation and loss of the irrigation source cause annual economic
losses for land users equivalent to 4.0 million tons of grain crops (1.5 billion
USD). This reduces the level of food security both in Ukraine and in the world
as a whole, since Ukraine was the main exporter of grain to Egypt, Indone-
sia and Lebanon [2, ¢. 102418]. In particular, the destruction of transport and
energy infrastructure caused an increase in fuel, fertilizers, seeds, and equip-
ment prices, significantly reducing crop production profitability. It should be
highlighted that Ukraine is one of the guarantors of global food security; 400
million people have food thanks to the export of Ukrainian agricultural prod-
ucts. Notably, after the start of the war, world market prices for grain rose to the
level of the 2007/08 food crisis [18, c. 1-13], which emphasizes the strategic
role of Ukrainian agriculture in the world.
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Military operations and the drying up of water sources, primarily the
Kakhovka reservoir, made it impossible to irrigate agricultural lands and fill
the hydro-reclamation network of southern Ukraine. There is a disruption
of the hydrological regime, water levels, increased temperature pressure on
the soil surface, accelerated evapotranspiration, catastrophic levels of water
deficit, degradation and decline of soil properties, loss of the vegetative
quality of plants and their drying out, suppression and degradation of eco-
systems, fires, soil exposure, desertification of irrigation zones [4, 100167,
9, c. 82-104; 6, c. 357-373; 15, 100182; 11, c. 783]. Such adverse effects
will have prolonged consequences of worsening the ecological situation and
intensifying the socio-economic crisis in the territories of southern Ukraine.
Therefore, research should study the suitability of territories for human life,
their return and further existence of settlements, conducting economic activ-
ities, and the potential for sustainable territorial development. In this con-
text, it is important to consider public opinion and the position of the local
population regarding the directions of regional strategies and measures for
the post-war restoration of disturbed territories, to revise goals and ensure
sustainable development of regions by socio-economic needs and the eco-
logical state of territorial ecosystems, considering climate change. The pur-
pose of our research is to conduct a social study “Kakhovka Reservoir: Past,
Present, Future”, the results of which should serve as the basis for making
management decisions in the post-war reconstruction of war-torn territories
of southern Ukraine.

Material and methods.

Characteristics of the Kherson region’s territory

The social research focuses on the Kherson region of Ukraine (Fig. 1).

The region is located in the southern part of Ukraine within the Black
Sea lowland. In the northwest, Kherson region borders Mykolaiv region, in the
north — Dnipropetrovsk region, in the east — Zaporizhzhia region of Ukraine, in
the south along the Syvash and Perekop Isthmus — the Autonomous Republic of
Crimea. The region comprises 49 territorial communities (9 urban, 17 township,
and 23 village ones) and five districts (Beryslavskyi, Henicheskyi, Kakhovskyi,
Skadovskyi and Khersonskyi).

The region includes 656 settlements. As of January 1, 2021, the pop-
ulation was 1,016.7 thousand people, including 624.7 thousand people of
urban population, and 392.0 thousand people of rural population. Accord-
ing to the Kherson Regional Military Administration (https://khoda.gov.ua/),
as of March 2024, approximately 156,000 people remained in the region,
including 68,000 urban residents, which is 6.5 times less than the pre-war
population.
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Figure 1. Territorial affiliation of respondents from the Kherson region
(on the map, in the upper left corner, the territories of Ukraine occupied by russia are
highlighted in red, the location of the Kherson region is highlighted by the yellow square)
(Source: Developed by the authors)

The total area of the region is 2846.1 thousand hectares, including 1971.0
thousand hectares of agricultural land (69.25% of the region’s territory), of
which arable land is 1777.6 thousand hectares (90.2% of the agricultural land
territory). The main soil types in the region are southern black soils, which cover
43.7% of the total agricultural land area, and dark chestnut soils, which account
for 30.7 % (Pichura et al. 2023a). The region accounts for 20% of Ukraine’s
irrigation systems, covering an area of 426.4 thousand hectares, which consti-
tutes 21.65% of the region’s agricultural land. The actual use of irrigated land
between 2003 and 2021 ranged from 250,000 to 315,000 hectares (Pichura et
al. 2023b). Three main irrigation systems are concentrated on the left bank of
the Kherson region: the Kakhovska irrigation system, covering 243.1 thousand
hectares, the Kalanchtska and Krasnoznamenska irrigation systems, covering
102 thousand hectares. The source of water intake for these systems was the
Kakhovka reservoir. On the right bank of the Kherson region, there is a part of
the Inhuletska irrigation system, which has an area of 18.2 thousand hectares,
supplied from the Inhulets River (a right tributary of the Dnipro River). Local
irrigation systems were also utilized in the region, covering an area of 22.4
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thousand hectares, while the area of local irrigation amounted to 40.7 thousand
hectares. It is worth noting, that rice irrigation systems covering an area of 8.1
thousand hectares were located on the left bank of the region [8, c. 188-198].

Water management value of the Kakhovka reservoir

The Kakhovka reservoir had an area of 2,155 km? and was created in
southern Ukraine between 1955 and 1958 to generate electricity, develop the
fishing industry and recreation, nourish plants in water protection zones and
nature conservation sites, and provide fresh water for enterprises, irrigation sys-
tems, and the sanitary and household needs of approximately 6 million people.
Before the destruction of the hydroelectric dam, the reservoir water body had
the following characteristics: total volume — 18.2 km?, useful volume — 6.8 km?;
normal pool level — 16.0 m, dead storage level — 12.7 m, maximum depth of
the reservoir — 32.0 m, average depth — 8.5 m, seasonal water level fluctuations
amounted to 3.3 m; maximum length of the water area — 230 km, maximum
width — 25.0 km, average width — 9.3 km, shoreline length — 869.0 km; the mul-
ti-year runoff varied from 28.3 to 61.7 km?/year. The capacity of the constructed
hydroelectric power plant (HPP) was 329,000 kW; the maximum discharge
capacity of the HPP was 2,600 m?/s.

It should be noted that the ecological state of the reservoir area during its
operation, based on surface water quality indicators, was unsatisfactory, but the
reservoir was the only source covering the water deficit of the Steppe zone of
Ukraine. The reservoir’s water reserves were used to supply water to 140 settle-
ments with a population of over 1 million people. Considering all the factors of
the reservoir’s impact on the socio-economic life of Ukraine, the destruction of
the reservoir deprived 6 million people of a source of drinking water, and 13 mil-
lion people experienced restrictions in meeting their household needs. Experts
have estimated the environmental damage at more than $60 billion. It is worth
noting that the Kakhovka reservoir was the main source of irrigated agriculture,
covering about 800,000 hectares of agricultural land. Kakhovskyi Canal, North
Crimean Canal, Dnipro-Kryvyi Rih Canal were the main lines of irrigation sys-
tem. In the last pre-war years, the volume of surface water use was 1.21-1.34
km?, including 4.89-7.98% for drinking and sanitary needs, 71.15-73.56% for
production needs, 18.04-23.60% for irrigation, and 0.36-0.42% for other needs.
The reservoir area was also an artery of navigation and the basis for the func-
tioning of the port of Nikopol, an important center of recreation and fishing, and
the existence of hydro resources. In Ukraine, more than 22% of the fish market
was provided by freshwater fish caught in the Kakhovka reservoir. The combi-
nation of natural and economic conditions contributed to the formation of the
region’s tourism industry, which opened up new opportunities for local commu-
nities, promoted the development of various types of business, and rooted and
strengthened the agricultural sector of the Kherson region.
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The social research “Kakhovka Reservoir: Past, Present, Future” was
conducted using the questionnaire method

The study consisted of two blocks: 1) a survey of respondents from the
local population of the Kherson region based on quantitative (number, age
group) and qualitative (population categories — gender, type and field of activ-
ity) indicators; 2) analysis and synthesis of scientific results of the consequences
of the destruction of the Kakhovka dam and the draining of the reservoir to
provide information and visual support for the discussion of specific questions

in the questionnaire.

The questionnaire contains 16 questions (Tab. 1), which allowed us to
determine the position of socially active citizens regarding the post-war recon-
struction of the Kherson region and the role of the Kakhovka reservoir in it.

Table 1. Questions and answers of the social research questionnaire
“Kakhovka reservoir: past, present, future”

Question

Answer variants

1. Your gender

— Male
— Female

2. Your age

—18-25
—26-40
—41-55
— 55+

3. What type of activity were you
engaged in before the war?

— Student

— Hired employee

— Own business

— Without permanent employment
— Retiree

4. Your type of activity now

— Military

— Student

— Businessman(woman)
— Hired employee

— Currently unemployed
— Retiree

5. Rate your standard of living before
the war

— It was always difficult

— Income depended on seasonal work
— Stable, sufficient income

— I 'had a high level of income

6. Did you have any pre-war plans to |- Yes
move to other regions or countries? —No
7. Did your activities before the war |- Yes
relate to agriculture? —No

8. Were your activities previously
related to the existence of the
Kakhovka Reservoir (fish farming,

— Yes, it was the basis of my business
— Yes, my work is connected with its existence
— For me, it was a recreation area

reservoir?

land irrigation, recreation) — Never thought about it

— It was a source of water supply and irrigation
9. Do you associate the prosperity of |- Yes
the Kherson region with the Kakhovka | — No
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Table 1 (Continued)

10. Do you think the coverage on
television and social media of the
scale of the Kakhovka dam disaster is
complete?

— I think the coverage was sufficient

— There was a lot of information, but it was not
meaningful

— The information was important only for the affected
region

— It is necessary to involve more scientists in the
coverage of the consequences of the disaster who are
engaged in research and the territory of the Kherson
region

11. Were you involved in the survey
to express your position on the
consequences of the disaster?

—Yes, I am an active citizen

— My family and I have suffered as a result of this
terrible crime

— I 'am used to experiencing horrors alone

— I participated in the survey

12. Do you consider it necessary
to discuss the restoration of the
Kakhovka Reservoir’s functioning?

— Yes, this is the main source of water supply and
irrigation, so reconstruction should be carried out

— Yes, restoration should be conducted using modern
technologies, the restoration project should aim at
revitalizing the Kherson region

— 1 do not know these issues, this should be dealt with by
specialists and authorities

— What happened, happened — nothing needs to be done

13. Who, in your opinion, is most
knowledgeable about the post-war
economic recovery of the Kherson

— Government and local self-government bodies
— International experts
— Business representatives

region? — Scientists

— All of the above specialists together
14. The issue of draining the — Economic
Kakhovka reservoir is a problem: — Social

— Environmental

— It covers all the listed areas (economic, environmental
and social)

15. What sources of information do
you consider reliable and truthful?

-TV

— Social networks

— Newspapers

— Scientific publications
— I don’t trust anyone

16. Do you plan to return to the
Kherson region after the war?

— I live here now, I haven’t left anywhere

— My home is now in the occupied territory, after
liberation I plan to return

—It’s too early to decide for sure

— I don’t plan to return

The study was conducted in January-February 2025. 189 respondents

from the Kherson region took part in the survey. The survey was conducted
using the CAPI method — computer assisted personal interviews using Google
Forms. Data collection was carried out using two methods: 1) face-to-face inter-
views; 2) the method of sending SMS messages to residents of the Kherson
region with their prior consent. The quantitative characteristics of the sample
represent the population of the Kherson region by age: 18-25 y.o. — 42 people
(22.3%), 26-40 y.o. — 69 people (36.7%), 41-55 y.o. — 63 people (33.5%), over
55 y.o. — 14 people (7.4%). The qualitative characteristics of the gender had the
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following ratio: 124 male (65.6%), 65 female (34.4%). According to the age and
gender structure, it was found that interest in a certain topic was shown by men
of working age, who belong to the category of socially active citizens.

The survey was conducted among residents of communities in the Kher-
son region who showed initiative to participate in the survey, and their lives
and activities were directly related to the functioning of the reservoir in the
pre-war period. For this purpose, questions 3, 4, 5, 6, 7, 8, 9 were included in
the questionnaire. The answers to these questions made it possible to determine
the territorial affiliation, living conditions, type and scope of activity, and public
position of the respondents.

Results and discussion. Based on the survey results of 189 respondents
from the Kherson region, it was determined that in the pre-war period, 48 people
(25.4%) were students, 106 people (56.1%) were employees, 19 people (10.0%)
had their own business, 9 people (4.8%) were unemployed, and 7 people (3.7%)
were retirees. The respondents characterized their level of security before the
war as follows: 6 people (3.2%) had a high level of income, 139 people (73.5%)
had a stable income, 23 people (12.2%) had seasonal income, and 21 people
(11.1%) admitted to a difficult financial situation, the latter category included
the unemployed, retirees, and students. Only 19% of respondents in the pre-war
period considered the possibility of moving to other regions of Ukraine or to
other countries.

During wartime, as of the beginning of 2025, there were changes in the
employment structure of respondents, in particular, 77 people (40.8%) are stu-
dents, 62 people (32.8%) are employees, 25 people (13.2%) are military per-
sonnel, 10 people (5.3%) are entrepreneurs, 8 people (4.2%) are temporarily
unemployed and 7 people (3.7%) are retirees. Research has shown that the war
and its consequences negatively affected the business sector and the level of
employment of the local population. This led to a reduction in the number of
entrepreneurs by almost 2 times and a decrease in the number of employees in
various fields of activity by 23.3%, which significantly worsened the economic
situation in the Kherson region and affected the standard of living of the local
population.

It is important to mention that before the war, the share of respondents
employed directly in agriculture was 38%, while 62% of respondents were
employed in other areas. Therefore, to determine the dependence of the living
conditions of all respondents on the functioning of the Kakhovka Reservoir, a
question was asked about the impact of the reservoir on their activities and liv-
ing conditions. It was established that 79.4% of respondents acknowledged the
dependence of their activities and living conditions on the Kakhovka reservoir,
including 1.6% of respondents who considered the reservoir as the basis of their
business, 13.8% who linked their work to its existence, 36.5% who viewed it
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as a recreational area, 27.5% who recognized it as a source of water supply and
irrigation, and 20.6% who had never considered the impact of the reservoir on
their lives. It is essential to highlight that 85.7% of respondents believe that the
prosperity of the Kherson region depended on the functioning of the Kakhovka
reservoir, while 14.3% did not recognize such dependence.

The destruction of the Kakhovka HPP dam led to a natural and climatic
transformation of the drained territory of the reservoir (Fig. 2) and a cata-
strophic moisture deficit in the southern regions of Ukraine [19, c. 275-288;
21,c. 147-164; 9, c. 82-104; 6, c. 357-373; 11, c. 783].
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Figure 2. Formation of vegetation cover and change in chlorophyll in plants of the
Kakhovka reservoir bed for September 2023 and 2024: ¢ — maximum favorable conditions
for chlorophyll accumulation, OTCI__ ; b — decrease in chlorophyll content (AOTCI, %)
as of September 2024 relative to the OTCI_,_value. The Terrestrial Chlorophyll Index
(OTCI) indicator was used to calculate the chlorophyll content in the leaves of vegetation
cover (Source: Pichura et al. 2025a)

Military operations and related activities of the occupation forces caused
the reservoir to drain, which made it impossible to irrigate agricultural lands and
fill the hydromelioration network. In turn, this resulted in increased temperature
stress on the soil surface, accelerated evapotranspiration, deterioration of soil
properties, soil degradation, loss of good vegetative characteristics of natural
vegetation, its desiccation, fires, soil exposure, and desertification of the irri-
gation zone. As of July 15, 2021, the average Normalized Difference Moisture
Index (NDMI) [3, c. 257-266; 17, 101405] value in the irrigation zone of the left
bank of the Kherson region (Fig. 3) was 0.12 (variation from -0.14 (bare soils)
to 0.4 (areas with good moisture and vegetation)). As of July 14, 2024, the aver-
age NDMI value was -0.13 (variation from -0.26 (bare soils, dry vegetation) to
0.0 (areas with water stress and desiccated vegetation)).

The consequences of the dam collapse and the draining of the Kakhovka
reservoir were covered by the media, displayed on the information websites of
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the relevant government and local government bodies, and on social networks.
In this regard, the question arose about the completeness of television and social
media coverage of the scale of the Kakhovka dam collapse disaster. It was found
that 13.8% of respondents considered the coverage sufficient, 11.1% believed
that there was a lot of information, but it was generalized, meaningless and
limited, and 9.0% of respondents considered the information presented to be
important only for the population of the affected region. It should be noted that
66.1% of respondents consider it important to involve scientists who conduct
research and who live in the Kherson region in covering the consequences of the
disaster. This indicates the high level of public trust in the scientific community.

Figure 3. Natural and climatic transformation of the territory of irrigated agriculture
in Kherson region as a result of military operations, comparison of Sentinel 2 L2A
satellite images for July 2021 and 2024: images on the left — Truecolor;
images on the right — Normalized Difference Moisture Index (NDMI) used to determine
the level of plant moisture (Source: Developed by the authors)

Alongside scientific research, an active public stance and participation in
social studies by local residents affected by the flooding or whose lives depend
on the functioning of the Kakhovka reservoir are equally important. Therefore,
to conduct in-depth and large-scale scientific research into the consequences of
the war and develop post-war measures to restore the disaster areas, it is nec-
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essary to consider the opinions of the local population of the Kherson region.
It was found that 26% of respondents take an active public stance in covering
and disseminating the consequences of the disaster, 35.4% have previously par-
ticipated in surveys, 20.1% of respondents recognize themselves as victims of
the disaster, and 18% of respondents are mainly experiencing the consequences
alone. As a result of analyzing the answers to this question, it is necessary to
pay attention to the problem of socialization of affected people, whose isola-
tion can cause deterioration of their health and psycho-emotional state. After
the destruction of the Kakhovka power plant dam, three possible scenarios for
the post-war functioning of the Kakhovka reservoir territory are discussed in
the public space (Fig. 4) [7, c. 118-154; 11, c. 783]: scenario 1: reconstruction
of the hydroelectric power plant dam and restoration of the reservoir accord-
ing to the conditions of its previous existence [19, c. 275-288; 21, c. 147-164;
9, c. 82-104; 6, c. 357-373]; scenario 2: nothing needs to be done, allowing for
the potential formation of a natural vegetation ecosystem [5]; scenario 3: crea-
tion of a natural-artificial reservoir system using modern technologies, involv-
ing partial water filling and the establishment of a quasi-natural environment
[19, c. 275-288; 21, c. 147-164; 9, c. 82-104; 6, c. 357-373].

Figure 4. Scenarios of the Kakhovka reservoir territory functioning
(Source: Pichura et al. 2025b, Pichura and Potravka 2025c)
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The quasi-natural environment is a “second nature” environment that
includes all elements of the natural environment that have been artificially trans-
formed and modified by people. The quasi-natural environment, unlike the nat-
ural environment, is not capable of self-sustaining and requires periodic invest-
ment of resources. Therefore, a prerequisite for preserving and maintaining the
quasi-natural meadow and forest environment is the artificial supply of water to
this area. To create a quasi-natural environment, have proposed separating the
upper shallow part of the reservoir by a dam (Fig. 5), which occupies 725 km?
or 34% of the reservoir’s territory [7, c¢. 118-154].

Y.

|

‘545% of the vegetation area ™ -.__

|of the drained Kakhovka Reservoir ..

W e

.-

4 [ - o vegetason

Ee c:l = satisfactory vegetation
- - good vegelation

g B  very gooc vegatation —
e B - =roa

c— . (M)
- bypass channel

10 2 £ K

Figure 5. Scenario 3 — Natural and artificial system of the Kakhovka reservoir
(Source: Pichura et al. 2025b, Pichura and Potravka 2025c)

The development of post-war recovery programs under the third scenario
involves considering the opinion of local residents. It was found that 56.6%
of respondents support the third scenario of restoring and operating the Kak-
hovka reservoir using modern technologies, the restoration project should be
aimed at restoring the life in the Kherson region, 24.9% of respondents consider
the restoration and operation of the reservoir under the first scenario sufficient,
12.2% of respondents chose the second scenario without restoring the reservoir,
and 6.3% admitted that they did not know about these issues, so they rely on
experts and authorities. Thus, under scenarios 1 and 3, 81.5% of respondents
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expressed their opinion on the necessity of restoring, filling, and operating the
Kakhovka reservoir. The opinions of the local population must be considered
when making management decisions concerning the post-war operation of the
reservoir territory. Our research confirms the previous results of a social survey
conducted by scientists from Kherson State University, which found that 75.0%
of the population of the southern regions of Ukraine supports the restoration of
the Kakhovka hydroelectric power plant and the filling of the reservoir. It should
be emphasized that the ability of the local population to adapt in the post-war
period is predominantly determined by ecological and resource factors, first of
all, the availability of water resources.

Awareness, in-depth research, and coverage of the true consequences of
the Kakhovka disaster establish a deep trust in scientists among the local pop-
ulation. This is confirmed by the respondents’ answers to the question: “Who,
in your opinion, is most knowledgeable about the post-war economic recovery
of the Kherson region?” The distribution of responses is as follows: 19.6% of
respondents preferred scientists, 14.6% preferred other categories of specialists,
including 7.3% — government and local self-government bodies, 4.2% — inter-
national experts, 3.1% — business representatives. It should be noted that 65.8%
of respondents believe that the decision on the post-war reconstruction of the
Kherson region should be based on the collective expert opinion of all groups
of specialists.

The involvement of a wide range of experts will provide an opportunity
for an objective analysis of the situation, and the development of a strategy and
action plan for the post-war restoration of ecocide territories will be aimed at
the sustainable development of the region. Expert conclusions should be based
on the depth, scale, credibility, and transparency of research results, and be sup-
ported by the expertise of specialists in researching the condition and future
functioning of the Kakhovka reservoir territory. The high level of public trust
in scientists is confirmed by survey results showing that 54% of respondents
consider information from scientific publications reliable and trustworthy, while
12.2% trust social networks, and 3.7% trust television. Notably, newspapers
were not selected by any respondents as a reliable source of information. How-
ever, 30.1% of respondents express distrust toward all information sources,
a consequence of the occupiers’ information pressure during the occupation,
which forced people to isolate themselves from the information space. The dis-
trust of the population is a complex consequence of the occupation, which will
complicate the discussion and coordination of post-war reconstruction projects
in the deoccupied territories, which will significantly increase the risks of their
effective implementation. The respondents’ views on the scale of the Kakhovka
disaster were distributed as follows: 19.9% of respondents consider the reser-
voir’s drainage an environmental issue, 2.1% emphasize its economic nature,
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while none identify it as a social issue. The vast majority — 88% of respondents —
view the drainage of the Kakhovka reservoir as a complex problem affecting the
region’s economy, ecology, social security, and protection.

Reviewing how sustainable development goals are implemented when
forming strategies to restore war-damaged territories is a pressing issue for
ensuring the survival, return and continued existence of the local population. It
should be noted that 45% of respondents currently reside in the Kherson region
and do not plan to leave, 16.6% have housing in the territory temporarily occu-
pied by the enemy, 33.2% of internally displaced respondents plan to return
after the war, and only 5.2% of respondents do not plan to return. Therefore, the
patriotic and responsible public position and vision of the respondents should
serve the foundation for the post-war reconstruction and restoration of the envi-
ronment and living conditions in the Kherson region. It should be emphasized
that historically, land cultivation and the development of irrigated agriculture
contributed to the spread of settlements deeper into the territory of Kherson
region. As of January 2025, 72.11% of the territory of Kherson region is occu-
pied, with about 93% of the region’s irrigated land, 425 settlements (65% of the
total), and 13 districts (68% of the region’s districts). The following districts
of the region are currently occupied: Verkhnyorohachytskyi, Velykolepetyskyi,
Nyzhnyosirohozkyi, Hornostayivskyi, Kakhovskyi, Ivanivskyi, Oleshkivskyi,
Holoprystanskyi, Skadovskyi, Kalanchatskyi, Chaplynskyi, Novotroitskyi, and
Henicheskyi. The situation in the occupied territories of the region is compli-
cated, characterized by signs of a social and humanitarian crisis. The majority
of settlements suffer from a lack of drinking water and water resources to meet
household needs. Agriculture is fragmented, which is confirmed by our research
results. The principal task of post-war recovery is to restore the water supply and
irrigation system in the Kherson region, as the availability of water resources is
the primary condition for the population to revive the agricultural sector as the
leading sector of the Kherson region’s economy.

Conclusion. Social research is an essential component in assessing the
consequences of war, while studying public opinion on post-war recovery strat-
egies and measures will increase the effectiveness of management decisions
in achieving sustainable development of the territories in the post-war period.
The results of the social research “Kakhovka Reservoir: Past, Present, Future”
are based on the answers of 189 respondents. Ninety percent of respondents
described their pre-war standard of living as fairly high, which was ensured by
the stable income they received in the form of wages. As of today, the number
of entreprencurs has halved, and the number of employees in various fields of
activity has decreased by 23.3%. The economic situation in the region has been
complicated by the conditions that emerged after the destruction of the Kakhovka
hydroelectric power plant dam and the draining of the Kakhovka reservoir. The
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survey revealed that 79.4% of respondents associate their activities and liveli-
hoods with the Kakhovka reservoir, while 85.7% believe that the prosperity of
the Kherson region depends on its functioning. Therefore, it is essential for sci-
entists to comprehensively highlight the consequences of ecocide, as the level of
trust in researchers among the population is high. A total of 66.1% of respondents
consider it important to involve scientists in addressing the consequences of the
disaster and determining the directions for the further restoration of the territo-
ries. The respondents mostly considered themselves people with an active public
stance. Regarding the publicly presented scenarios for restoring the territory of
the drained Kakhovka reservoir, 81.5% of respondents expressed the opinion that
it should be restored by filling and operating it and that the development of the
restoration project should be based on the shared position of scientists, authori-
ties and local governments, international experts and business representatives. In
particular, 54% of respondents consider the information provided by scientists
to be the most reliable. Most respondents (88.0%) view the drainage of the Kak-
hovka reservoir as a complex problem that impacts the region’s future in areas of
economy, ecology, and social security. The issue of considering public opinion
on the post-war restoration of the Kakhovka reservoir is relevant, as 94.8% of
respondents currently live or plan to return to the Kherson region.
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[ToBHOMacmTaOHE POCIHiChKE BTOPTHEHHS B YKpaiHy CIPHYMHWIO 3HAYHI JIFOA-
CBKi, CKOJIOTIUHI Ta eKOHOMiuHi BTpartu. CHTyaIlilo YCKIaTHIIO PYyHHYBaHHS TpeOii
KaxoBchKoi TipoeneKTpoCTaHIlii, o MPHU3BEIO0 IO OCYIICHHS BOIOCXOBHUINA Ta 3HH-
IIEHHs] OCHOBHOTO JDKepesia BOMOTOCTaYaHHs Ul miBAeHHOi Ykpainu. lle HeraTwB-
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HO BIUIMHYJIO Ha JIOBKUUISA Ta CIPUYMHHIIO COLIATbHO-EKOHOMIYHY KpU3y B perioHax,
3aJIe)KHUX BiJ] 3pOIIYBaHOTO 3eMiiepoOcTBa. TOMY B IMICISIBOEHHUH MEPiof BaKIHBHM
KPOKOM € TIEpPEOIliHKa MPIOPUTETIB IIiJIed CTaloro po3BUTKY IS MiBAEHHOI YKpaiHu,
100 3a0e31MeunTH BIKUBAaHHS, IOBEPHEHHS Ta MOJaJbIIe iCHYBaHHS HACEJICHHS, a Ta-
KOX TIOTEHITiaj] AJIST PO3BUTKY TEPHUTOPiH. Y IbOMY KOHTEKCTi HEOOXiTHO BpaxoBYBaTH
rPOMaJIChKy AYMKY Ta MOIVISIIH MICIIEBOTO HACEJICHHS IIO0 PETiOHAIBHUX CTPATErii i
3axO0JiB JUIS IICJIIBOEHHOTO BiJHOBJICHHS IOCTPaKAAINX TepuTOpiil. Pesynpratu Ha-
IIOTO COIATFHOTO JOCTIKCHHS TOKa3aid, 1o 79,4% pecroHJCHTIB 3aJeKalld Bij
KaxoBchKoro BogocxoBHINA [T 3a0€3MEUCHHS 3aCO0IB 10 iICHYBaHHS Ta CKOHOMIYHOL
IistbHOCTI, a 85,7% pecnoHICHTIB BBaXKAJH, IO MPOIBITaHHS XEpPCOHCHKOI 00MacTi
3aJIeXUTh BiA (QYHKI[IOHYBaHHS BOAOCX0BHIIA. byrno BctanoBieHo, mo 81,5% pecnon-
JICHTIB BBa)KAIOTh 32 HEOOXIHE BiIHOBJICHHS, HATOBHEHHS Ta CKCILIyaTaIlil0 BOJOCXO-
BUILA 3 BUKOPUCTAHHSIM HOBHMX TEXHOJIOTIH. 30kpema, 65,8% pecrioHIeHTIB BBaXKaIOTh,
IO PIlICHHS 100 MiCIIBOEHHOTO BiJTHOBJICHHS MalOTh 0a3yBaTHCs HA KOJICKTUBHOMY
OavyeHHI BUCHUX, JCPKABHUX 1 MICIEBUX OPTaHIB BIaad, MKHAPOJHHUX CKCIIEPTIB Ta
MpeCTaBHUKIB Oi3Hecy. Buspneno, mo 54% pecrmoHIeHTIB BiqIaloOTh IepeBary moiH-
(hopMOBaHOCTI HAYKOBOI CITITFHOTH, aBTEHTHYHOCTI Ta HATIHHOCTI iHpOpMAIlii B HayKo-
BuX myoOmikaunisx. 88,0% pecrnoHAEHTIB BBaXKaloTh, 1110 OcylieHHs KaxoBchkoro Bomo-
CXOBHIIA € KOMIUIEKCHOIO IPOOJIEMOI0 3a0€3MeYeHHSI OANIBIIOrO iCHYBaHHS PETIOHY
3 TOYKHU 30py €KOHOMIKH, €KOJIOTii Ta cowianbHO1 Oe3nekn. OOroBopeHHs mpobieM Bif-
HOBIIeHHST KaXxOBCHKOTO BOIOCXOBHINA € aKTyaJ bHHUM, OCKUTEKH 94,8% pecroHICHTIB
Hapasi IPOXKXUBAIOTH Y MOCTPAKIATNX pailoHax a0o IJIaHYIOTh TOBEPHYTHCS TYIH IICIS
BiliHU. OTxKe, MacIITabu Ta 30UTKH BiJl pyiiHyBaHHS KaXxOBCHKOTO BOJIOCXOBHIIA OKYyTIa-
HiHHIMH CHJIaMH BU3HAYAIOTHCS CEPHO3HICTIO €KOJIOTIUYHHUX 1 COIiaIbHO-eKOHOMITHUX
HACJTIJIKIB, @ TAKOXK MOXITUBICTIO TICIIBOEHHOTO BiJTHOBIICHHSI MTOCTPaXIAIHX TCPUTO-
piif BIAMIOBIHO /10 OaueHHS MiCIIEBOTO HACEJICHHSI.

KittodoBi ciioBa: HaceleHHs, OMMUTYBaHHA, BIUIMB BiifHH, MICIIBOCHHE BiIHOB-
JICHHS, CTaJIUi PO3BUTOK.
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IxTiodayna xackamy BomocxoBuin [lHinpa mpexnctasieHa 24 BHIaMu puod, ane
OCHOBY BHJIOBY CTaHOBIIATH JIMIIE KiJIbKa MACOBHX BHUJIB: Kapach CPiOISACTHM, IIIITKA,
TSI, TUTOCKUpPKA Ta cazaH. Hapasi crioctepiraeTbest TEHISHIIISI 10 TIOCTYIIOBOTO 301Th-
IIeHHs O10pi3HOMAHITTA YJIOBIB 3a PaxyHOK APYTOPSIOHMX BHIIB, MPOTE iX CymMapHa
YacTKa 3aTUIIAETHCS HEBENUKOIO (Onu3bKko 8—12 % 3a macoro). CydacHi TOCHIKEHHS
BiZ[3HAYaIOTh 1CTOTHI KUJIbKICHI 3MiHM Y HONYJISIIAX Kapacs cpiOiscToro Ta cazaHa, siK
KJIIFOYOBUX IPEICTABHUKIB POAWHHU KOPOIIOBHX y BopocxoBHIIax JlHimpa. 3a ocraHHI
POKH BOJJOCXOBHIIA ITOTPAITMIIH i/ BiAIyTHI MPOSBU 3MiH KIIIMAaTY IiIBUIICHHS cepel-
HBOPIYHUX TEMIIEPaTyp, 3MiHa pexXuMy omafiiB. [lepkaBa CTUKAETHCS 3 HEOOXiTHICTIO
PO3pOOKH 3aX0iB 3 BiAHOBIEHHS PUOHIX PECYPCIB Ta OIIHKH JOBIOCTPOKOBHX HACIHi-
KiB JUIsl BChOTO Kackaxy. MeToro 1aHoi poOOTH CTaio NMpOBeIeHHsT KOMIJICKCHOTO aHa-
Ji3y JMHAMIKH ITPOMHUCIIOBOTO BUJIOBY ca3aHa i kapacst cpibisicroro y J{HinpoBchkoMy
BOJIOCXOBHIIlI, BUSBUTH OCHOBHI TCHJICHIII] CTAHY MOIMYJIAIIA IIUX BUIIB PUO Ta OKpec-
JUTH HayKOBO OOTPYHTOBaHI NUISXH 1X MPOMHUCIOBOI ekcrnryararii B 2026 pomi. Bera-
HOBJICHO, IO TOMYJIALIs Kapacs cpibmsactoro B CaMapchKiid 3aTOI XapaKTePH3YEThCS
TYTOPOCIICTIO, 3MEHIIEHUMH KOe(]illieHTaMH BroI0BAHOCTI Ta HUXKYMMH JIiHIHHO-Baro-
BHUMHU MMOKa3HUKAMH, 110 € HACIIIKOM BHCOKOT HIUTFHOCTI MOMYJISIIIT T aHTPOIIOTEHHOTO
TUCKY. J{oLiIBHO BIIPOBaKYBATH ClIeLiaTbHUI IIPOMHCIOBUN BUJIOB APiOHOBIYKOBUMHU
CTaBHUMH CITKaMH B JIOKaJIi30BaHNX 30HaX MAacOBOTO CKyI4eHHs. [IpakTrka mryqyHoro
3apuOIEHHS Ca3aHOM JIEMOHCTPY€ MTO3UTHBHI PE3yIBTaTH MO0 CTa01Ti3aMii YiCenbHO-
CTi, OTHAK HE 3aMiHIO€ HEOOXiTHICTh BiTHOBIIEHHS a00 CTBOpEHHS e€(EeKTHBHUX IITY-
HHUX HEPECTOBHUIIL, 1110 € CTPATETIYHO BAXITUBHM 3aXO0I0M ISl CTIHKOTO (pyHKIIIOHYBaHHS
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nonyssitii. [Toganpumii po3BUTOK HAYKOBHX JOCIIPKEHB 1 IPOMHCIOBOIO BUKOPHCTaH-
HS cazaHa Ta Kapacst cpioisictoro Mae 6a3yBaryich Ha MONTHONICHH] TaHUX 010JI0TTYHOTO
MOHITOPUHTY TOMYJIAIIH BOJOCXOBHINA, BIPOBAHKCHHI O10TEXHOJIIOTIYHAX 1HHOBAIIIH
B CHCTEMY IPUPOTHOTO i IITYYHOTO BiATBOPEHHS BHUIIB Ta €KOCUCTEMHOMY ITiIXOAL 10
YIpaBIiHHSA BOTHUMH OiopecypcaMu.

Kuro4ogi croBa: Gi0nmpoayKTHBHICTh BOAOCXOBHIL, iXTio(hayHa, 3apuOIeHHS, Ji-
MITH, BOJIHI OiopecypcHu.

IlocTanoBka mpoOjeMH Ta aHAJI3 OCTAHHIX JOCTITKeHb i myOJi-
Kani. Buennmu [HcTHTYTY prOHOro rocmomapcrBa HarioHanbHOI akagemii
arpapHHux HayK YKpaiHM IUPOKO JOCITIKEHO AMHAMIKY IPOMHCIIOBOT ixTioda-
YVHH JHIITPOBCHKUX BOAOCXOBUIIL Ta MPOMHCIOBOTO pUOaIbCTBA Ha BHYTPIIIHIX
BojoMiMax Ykpainu [1—4]. 3rigHo 3 naHumu J{ep:kaBHOTo areHTCTBa YKpaiHu 3
PO3BHUTKY MeJiopallii, puOHOTO TOCIOAPCTBA Ta IPOIOBOJIBIHUX IIPOrPaM Y Mpo-
MUCJIOBUX yJIOBaX OCTaHHIX POKIB Ha BEJIMKHX PIBHUHHUX BOAOCXOBHUINAX J[Hi-
npa ¢dikcyerbes Onm3bko 24 BUIIB pUO, ane OCHOBY BHJIOBY CTaHOBJISTD JIUILE
KUTbKa MaCOBUX BUJIB: Kapach CpiONSICTUH, IIIITKA, JIAI, TUIOCKUPKA Ta ca3aH
[5]. Ha kackazi criocTepiraeThcsi TEHACHIIS 10 TIOCTYIIOBOTO 30UIbIICHHS 010-
PI3HOMAHITTS YJIOBIB 3a paXyHOK JPYTOPSJHHUX BUIB, IIPOTE iX CyMapHa 4acTKa
3aMIIAETHCS HEBEIHKOW (Onm3bKko 8—12 % 3a macoro). Binbmiicte cydacHUX
JIOCIII/PKEHDb BIJI3HAYAIOTh ICTOTHI KUIBKICHI 3MIHUA caMe y MOMYJIALISX Kapacs
CpibnsicToro Ta cazaHa, SK KIIOUOBHX IPEJICTABHUKIB POIWHH KOPOIOBHX Y
BojocxoBuiax Juinpa [2, 6, 7 ].

BunisieHHsl HeBHMpillleHMX paHille YacTHH 3arajJbHoi MpolsemMH.
Mera po6oru. Ilonpu 3HauHMI OOCAT IXTIONOTIYHUX JOCIIJKEHb, HH3Ka
ACIIeKTiB, IO BIUIMBAIOTh HA TUHAMIKY TIPOMHUCIIOBOTO BHJIOBY Ca3aHa Ta Kapacs
cpibnscroro y kackani JIHimpa, A0Ci 3aUIIAETHCS HEAOCTaTHHO BUBYCHUMHU
a0o0 Heyperynp,0BaHMMH Ha MpakTull. [HBa3iiHui kapack cpibscTuii, chopmy-
BaBILIM HAJBEIUKHUI 3amac 0ioMacu, cTaB JIOMIHYIOYHM IPOMHUCIOBAM BHIIOM,
npoTe BIJICYTHI Ai€BI MEXaHI3MH KepyBaHHs Horo nomyJsiieto. Okpemi ¢axiBii
NPOTIOHYIOTh 3aIPOBA/INTH CIIElialli30BaHe BUOIPKOBE BUITyUSHHS Kapacs B Mic-
51X Oro KOHIeHTpalii, 801 3MEHIINTH HOTO PENPOAYKTHBHE SIPO 1 3aM00ITTH
HEraTUBHOMY BIUTUBY Ha ekocuctemy [8]. Lle muranHs nmoTpelye MOmabIImx
JOCHIKEHB 1 00TPYHTYBaHHSI ONITUMAIILHUX ITiJXOJIB.

Takok BaXXJIMBUM € MUTAaHHS 3a0€3M€UCHHS BIATBOPEHHS ca3aHa, MpH-
POAHUI HEPECT SIKOTO B YMOBaX BOJIOCXOBHII € HeJocTarHiM. He3Baxkaroun Ha
HITY4YHE 3apHOJICHHS, PU3UKHU JeTpaaallii Honmysii 3anumatThees. HeBupire-
HHUM 3QJIMIIA€THCS TUTAHHS BIIHOBJICHHS IPUPOJHUX HEPECTOBHUX 010TOMIB 200
CTBOPEHHSI Ta BIPOBAKEHHS IITYYHHX HEPECTHIIHIL y KO)KHOMY 3 BOAOCXO-
BUIIl. BiZICyTHICTh TaKKMX 3aXOiB MOXE MPU3BECTHU JI0 3aJI€KHOCTI Bijl MOCTIH-
HOTO 3apUOJICHHSI Ta TEHETUYHOTO 301 IHEHHS AUKOT nomyJsiii. Hapasi HaykoBIi
1Ie HEe MIANUIA €IUHOI TYMKH 11010 Hale(EeKTUBHIIIMX OI0TEXHIYHUX Ta 010-
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MEJIOPaTUBHUX 3aXOJIiB JUIs MIATPUMKH ca3aHa B KackaJli BOJocxoBui JHimnpa.

Koxne BogocxoBuiie J[Hinpa Mae cBOT TiIpoiOriuHi Ta €KOJOTIYHI 0CO-
OnuBocTi. HeBupilIeHUM 3aJIMIIA€THCS MUTAHHS JUQPEPEHIIIHOBAHOTO TiAX0My
[0 YUpaBlTiHHS PUOHMMH 3amacaMy 3 NPIOpHTETaMU Ha PI3HUX BOAOMMAX.
Hanpuknan, KpemeHuyllbke BOJOCXOBUIIE € HAHOUIBIIMM 1 TPAIUINIHO A€
HaWOIIbIIMKA abCOMIOTHUH BHJIOB, TOAI SIK MeHIm BomocxoBuina (KaHiBchbke,
Kam’sHCpKe) MaroTh HMXKYY OlONPOAYKTHBHICTh Ta IHIIMK BHUAOBHH CKIan
VJIOBIB.

3a octaHHi 25 POKiB BOIOCXOBHILA MOTPAIIIIH i/ BiAYYTHI POSBU 3MiH
KJTiMaTy (MiABHILICHHS CEpeTHHOPIYHUX TEMIIEpaTyp, 3MiHa PEKUMY OaliB) Ta
JTOBFOCTPOKOBE CTAPiHHSI BOJOCX OBHIL. MaloA0CTiPKCHUM € — SIK 1[I YNHHUKH
BIUIMBAaTUMYTh Ha PO3MHOMKCHHS 1 Haryj ca3aHa Ta Kapacsl. 30Kpema, IiJBH-
LICHHS TEMIIEpaTypH MOXKE MOKPALIUTH YMOBU HEPECTy KOPOIOBHUX, ajie Haj-
MIpHE «IIBITIHHs» BOJM Ta ACQIIUT KMCHIO — HaBIaku, noripmuth. [ ckma-
JIOBa MPOOJIEeMH MOTPeOy€E MOJATBIION0 MOHITOPHUHTY Ta IPOTHO3YBaHHS.

OxpeMUM HOBHM BUKJIMKOM € BIUIUB BOEHHHX [iil Ta TEXHOTCHHUX KaTa-
ctpod. 3okpema, miapue Kaxorcekoi ['EC y yepBHi 2023 poxy mnpu3BiB A0
MOBHOTO CITycKy Boau KaxoBchKoro BomocxoBuIa i katacTpodiuHoi 3arubeni
OinbmocTi Horo ixriogaynu. Jlume 3a monepeaqHiMu OLiHKaMK, 0yJI0 BTpadeHO
monaimMenme 600-800 ToHH npomucIoBUX 3anaciB pudu. Ls noxist ¢paxkTuaHO
JKBiZyBaJia OMHY JIAHKY KacKaay, CTBOPHBIIM HOBI YMOBH — PIUKOBUH PEXUM
Ha MICIIi BOJOCXOBHIIA, | HEB1IOMI MTEPCIICKTUBHU JJIs Ca3aHa Ta Kapacs cpiOiis-
CTOTO B IIbOMY peTioHi. [leprkaBa CTHKA€THCS 3 HEOOX1THICTIO pO3pOOKH 3aX0/IiB
3 BiIHOBJICHHSI pHOHHX PECypCiB B 30HI KaTacTpodHu Ta OLIIHKH TOBTOCTPOKOBUX
HACJIIJIKIB JUISl BCbOTO KacKaJy.

BpaxoBytoun HaBeJIeHI HEBUPIIIeHi MTUTaHHS, METOIO JaHO1 poOOTH CTalo
MPOBEJCHHST KOMIUIEKCHOTO aHali3y JAWHAMIKH IIPOMHCIOBOIO BHJIOBY Ca3aHa
1 Kapacst cpibnscroro y JJHINpOBCEKOMY BOJOCXOBHILI, BUSBUTH OCHOBHI TEeH-
JeHIii cTaHy MOMyJSLii IUX BUAIB PO Ta OKPECIUTH HAYKOBO OOTPYHTOBaHI
HUISIXK X TpoMuUciioBoi ekcrutyatauii B 2026 poui. Peamizauis mocraBieHOi
METH Tepeadayana MpoBEIACHHS MOJIbOBUX 1 JTJAOOPATOPHUX JOCITIIKEHb, y3a-
rajJbHEeHHS JITepaTypHUX JaHHUX, CTATUCTUYHHX 3BITIB Ta HOPMAaTUBHHX JOKY-
MEHTIB, a TAKOXK (POPMYJTFOBaHHS PEKOMEHAALIH 1010 MOJABIIOT0 IPOMHUCIIO-
BOTO BHJIOBY JTAHMX BUJIB pHO.

Marepianu i meToau qocaimkenb. BinOip ixTionoriyHux mpod mpoBo-
JUITU TIPOTSITOM BereTauiitHoro nepiony 2024-2025 pp., mig yac HAyKOBO-/0-
CIITHUX KOHTPOJBHUX, IPOMHUCIOBHX 1 MAaNbKOBHUX JIOBIB y JIHIMpOBCHKOMY
BOJIOCXOBHIII Ha TPhOX AUISHKAX, SIKi BIIPI3HIMCH MiX COOOIO 3a TiJpOEKO-
JIOTIYHUM CTaHOM i piBHEM aHTPOIIOTEHHOTO BIUTUBY: ILICHTpajbHA IUISHKA B
Mexax M. JIHIMmpo, HYDKHS JUISHKA BOAOCXOBHINA MOOIu3y c. BilickkoBe Ta C.
Mukinsceke-Ha-Ininpi, Ta B Camapcebkiii 3aroui B paioni c. OnuHKIBKa Ta C.
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HoBoceniBka (puc. 1). Takok BUKOPHCTOBYBaiIM Oaratopiudi 6a3u ixTionoriu-
Hux panux J{THY 3a 2014-2024 pp.

Hosogenisxka

OnexcaHapisxa

HeopHuubke

LoGpwuui

| |

LWaxrapd

Opixose

Bapeapiska

Puc. 1. Touxn Bindopy 3pas3kiB pu6 y J{HinpoBcbKoMYy BOXOCXOBMILI:
1 — ginsnka B Me:kax M. /{Hinpo, 2 — HUKHA JUISTHKA BOAOCXOBMIIA NMO0IM3Y CeTHII
BiiicbkoBe Ta Mukinbcbke-Ha-J{Hinpi, 3 — giisinka BogocxoBuma B CamapcebKiil 3aToui
B paiioni ceaum OnunkiBka Ta HoBocesiBka

O06’extoM nochimxenns Oynu cazan Cyprinus carpio Linnaeus, 1758 Ta
kapach cpiomscruii Carassius gibelio (Bloch, 1782). Bionoriuauii anamiz pud
IIPOBOIMJIM 3TiHO 3 KJIACHYHUMH 1XTi0JIOTTUHUMH MeTotukamu [9, 10] 3a HacTy-
HUMH IIOKa3HUKAMU: CTaTh, BIK, CTaHIapTHA Ta aOCOJIIOTHA JOBKUHA TiJ1a, IH MBI~
IyaJibHa Maca 0coOHH, KoeillieHT BronoBaHocTi. Bik prOu BU3HaYasH 3a Ty CKOIO
[10]. Monoab KOpOMOBUX pUO BIIJIOBIIOBAIM B TPETiH JCKaJi JIMITHS — MEPIIin
JICKaJll CePITHS Ha MUTKOBOJHUX JUISHKAX BOJOWMHU. 3HAPSIAM JIOBY OyJia Majlb-
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KOBa TKaHKa Ta MaJIbKOBa BOJIOKYIIIA 3aBIOBKKH 10 M 3 KpOKOM Biuka 4 MM. YIIOB
Mool pub MigiaBaiy SKICHOMY 1 KUIBKICHOMY aHali3y, Ta MPOBOJWIN BUMipU
JHIHHO-BarOBUX MOKa3HHUKIB KOPOMOBHX pHO. 3a BiJHOCHY YMCENbHICTh MOJIOA]
pub TpHUIMaIH KUTBKICTh IborofiTok Ha 100 M? miomti 06moBy [9].

VYei pobotu 3 TBapUHAMK BUKOHYBAJIU 3TiHO MPAaBUI O10€THKH i3 JOTPH-
MaHHsIM €Bporneiicbkoi KonBenuii «IIpo rymanHe ctaBieHHs 10 J1abOpaTOpHUX
TBapUH», «3araJIbHUX MMPUHIIUIIB EKCIICPUMEHTIB Ha TBAPHHAX)» Ta BIAMOBIIHO
1o «[lonoxxeHHS PO BUKOPUCTAHHS TBApUH B 0IOMEAMYHHMX EKCIIEPHUMEHTAX»
[11,12,13].

B ananizi gaHMX BUKOPHUCTOBYBAJIM METOIM YrpyIyBaHb, TOPiBHSIbHI
METO/IM, Ta IHIII KJaCHYHI METOIU MareMaTudHoi craructuku. [{udposi mani
00poOIsAIH 32 JONOMOTOI0 TAKETiB MpHUKIaAHUX nporpam Microsoft Excel 2024
(Microsoft Corp., 2024) ta Statistica 6.0 (StatSoft Inc., 2001).

Pe3ynbratun pociigkeHb Ta iX 00roBopeHHsl. 3a CTaTUCTUYHUMU
MAaHUMH YrpapiiHHS Jlep:kaBHOTO areHTCTBa 3 PO3BUTKY Memiopailii, puo-
HOT'O TOCTIOAPCTBA Ta MPOAOBOJIBIMX MporpaM y JHinpomneTpoBcbKii obaacTi
y 2024 poui B JIHinpoBchkomy (3amopizbKoMy) BOAOCXOBHIL OyJI0 BUIYYCHO
357 236,1 ToH prO POIMHU KOPOIOBHUX, IO CTAHOBUTH 52,08 % Bij 3arajibHOTO
BUJIOBY YCiX BUAIB ixTiodayHu — 685 892,1 ToH. Taki HOKa3HUKH CBiT4aTh IIPO
JOMiHYBaHHS KOPOIIOBHX U0 Y MPOMHCIOBUX YJIOBaxX BopocxoBuma. Hacrtyn-
HUMU B yJIOBax Oynu pubu poaumuu suierieBux — 35,17 %, KCEHOIMIPOBHUX —
5,26 %, okyneBux — 4,35 %.

Y KpeMeHuyIIbKOMY BOZOCXOBHILI OOCSITH BHUJIOBY KOPOIIOBUX pUO CTaHO-
Buin 1 108 636 TonH, o Ha 210 % Oinblie y nopiBHsAHHI 3 J{HITPOBCHKUM BOIIO-
cxoBuileM, Ha 659 % Oinbiue Hixk y KaniBcbkomy BogocxoBuii (146 027 ToHH),
ta Ha 1033 % Ginbiue Hix y KuiBcbkoMy Bogocxouii (97 747 TOHH).

Cazan. OnHNM 13 BOXJIMBHX 1 IIIHHUX PECYPCHUX BUAIB JHIIPOBCHKOTO
BOJIOCXOBHIIIA € ca3aH (kopor). Y JIHIMPOBCHKOMY BOJOCXOBHIIII 3yCTPIYA€THCS
MEPEBAXHO B MIUTKOBOJIHHX, T0OpE MPOTPITUX AUISHKAX i3 3apOCTSAMH BHIIOI
BOJIHO POCIIMHHOCTI. Bif3HauaeThcss BUCOKOK EKOJIOTIYHOK IUIACTHYHICTIO,
3[aTHICTIO BUTPUMYBaTH THMYAcOBY TiIOKCiIO, 3aMYJIEHHS IHA, KOJUBAHHS
TeMIIepaTypH Ta COJIOHOCTI. Bua 3aiiMae BasxmMBy poib y puOOrocnofgapcbkoMy
MPOMUCITI — B 3aIUIABHUX YaCTHHAX BOAOCXOBUIII Ca3aH JOCATaE TOBAPHOI Mach
1,5-3,0 kT, a2 OKpeMi eK3eMIUISIpH — IOHAJ 5 KT.

daktuuHi ynoBu cazana y Bogocxouiii 3 2008 poky mo 2019 pik Tpuma-
yucs Ha piBHi 9-22 1. B 2021 poui BuwioB ca3ana carays 20,7 T, 110 CTAHOBUTh
55,9 % nporHo3sy ioro ocBoeHHs (puc. 3). BinHocHa yacTka ca3aHa B yJaoBax
He nepesuniyBaia 2,02 % 110 oOyMOBJICHO 30LIbIIEHHSM BUJIOBY Maibke y
25 paziB HOro MpsSIMOTO Xap4oOBOI0 KOHKYpEHTa — Kapacs cpibiscroro (3 22,3 T
y 2001 poi 10 566,6 Ty 2021 potii). Y 2022 poii 006cAT MPOMHUCITOBOTO BHITY-
YeHHs Ca3aHa 13 BOJOCXOBHINA CTAHOBHUB 1,7 T, m0 ckiaagango auiie 3,5 % Bix
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nporuosy 2022 poky. ¥ 2023 poui BUJIOB ca3aHa CATHYB 42,88 T, 110 CTAHOBHIIO
5,9 % Bix 3arajabHOrO BUJIOBY pUO y BomocxoBuili Ta 44,67 % — BiJ MPOrHO3Y
BuJIOBY. Y 2024 porii BUIOB ca3aHa carHyB 36,81 T, o cranosuio 30,67 % Big
MIPOTHO3Y BHJIOBY.

. 1ET . Tiem 132%
. 0.85% " 5108% 1295%
" 3 M4 " 2509
4,380 18.53%
= 0,02% . = 1IE%
" 3517
= 21,346%
) 19.54%
Tuinposceke BOIOCKOBMIIE Kamiscrre BoIocxosMme
= 3 05% L ”.-1-].‘?‘\"1 007, = E!.L‘A!.\u. £37%
. 457% - 356% = ] 10%
= .65
« 15.60% = 16.81% 1
" 0ETE
- 0,10% " 64.54% " 19,70%
= 44,07
KRIECREE ROAGCRORAITE Epeaeirivibye poaocxonsmnes
= Koponogi = Anencri = JIimmogi « ORyHERI
® Koepoumpon » Cosoni ® Oeneueni ® U vsosl

Puc. 2. BincoTkoBe criBBiTHOLIEHHS] POAUH PHO B MPOMHCJIOBHX YJ10BaX KaCKaxy
BojocxoBHIN piuku Jninpo B 2024 poui, %

50
45
40
33

= 30

Ezs

£ 20
13
10 - I
i
0 1 . ; ; ; . ; —— ;
2020 2021 2022 2023 2024

2015 2016 2017 2018 2019

Pokn

Puc. 3. lunamika npoMHCJIOBHX YJIOBIiB ca3aHa y JIHINpoBcbKkOMY BOAOCXOBHIILi
3a nepiox 2015 — 2024 pp.

229



BodHi 6iopecypcu ma akeakynomypa, 2(18) /2025

Vritky 2025 poxy BiKOBUH psiii ca3aHa TMpeicTaBieHuil 17 kiacamu
(3—19-piuku). YacTka crapummx BikoBUX Tpyn ctapiue 10 pokiB nocsrana 8,7 %,
10 BKa3y€ Ha HAsBHICTH 3aI1acy CTaplIMX BIKOBHX TPyl B momyJsuii. B aHamo-
riuamii nepion 2024 poky BiKOBHi psf ca3aHa OyB npenctaBieHuid 18 kmacamu
(3—20-piukwu), yacTka cTapmrx BikoBUX rpyn ctapiie 10 pokis gocsrana 9,4 %.
[Tin wac mitHix mocimkens 2023 poky BiKOBUH psll ca3aHa OyB MpelcTaBiie-
Huit 17 knacamu (3—19-piuku). Sapom npomMuciIoBoi monysii 6ynu 6—9-piuku
(67,8 %). BapiauiliHuii psig MaB BUIJISLA HECUMETPUYHOI KPUBOT 3 MIKOM Ha 0CO-
OuHax 8-piYHOTO BiKy Ta 3MIILEHHSM BapiamiiHOTO sy BIPABO.

AHauni3 TMOKa3HMKIB IMPHPOAHOTO TONOBHEHHS MOMYNALi BKazye Ha
JOCUTh HE3Ha4YHEe TONOBHEHHs ca3zaHa. [liATBEpIKeHHAM LBOMY € JOCHTH
HU3bKi TIOKa3HUKHN YHCEIBHOCTI MOJIOJI MpHOepekKHNX TOMYISLiH, SKi MalOTh
Miciie octanui 5 pokis (2020 p. — 1,08 ex3./100 m2, 2021 p. — 2,43 ex3./100 m?;
2022 p.— 1,58 ex3./100 M2, 2023 p.— 3,02 ex3./100 M?, 2024 p. — 2,26 ex3./100 m?).

CepeaHbOCTaTUCTUYHI MOKa3HUKH MOIYJISALIT CTAHOBUIIU: CaMIIi IIPOMHC-
noBa nosxuHa — 47,42 £2,56 cM, maca — 2245,24 +£ 216,22 1, caMKH BiAIOBIAHO
55,48 £2,65¢cm13210,17 £245,14 1.

Baitky 2025 poky Ha 100 ciTKOmi0 KOHTPOJILHOTO TOPSAAKY MPUIAIAIIO
1326 kr (462 ex3.). Baitky 2024 poky Ha 100 ciTKoIi0 KOHTPOILHOTO MOPSAKY
npunagano 1467 xr (502 ex3.). Buitky 2023 poky Ha 100 ciTkomi0 KOHTPOJIb-
HOTO mopsaAKy mpunanano 1346 kr (496 ex3.). OCHOBHUHN YJIOB KOHTPOJIIEHOTO
MOPSZKY SIK 3a uncenbHicTo (72,15 % Big 3aranbHO1), Tak i Macoro (82,14 %)
3a0e3MeuyBaii CiTKU 3 KpOKoM Bidka 75—100 mMm.

BpaxoBytoun koediuieHT npupoanoi cmeptHocTi (0,21) Ta xoedimieHT
3aranbHOl cMmepTHOCTI (0,40), 3anmac ca3ana y JIHIIPOBCHKOMY BOJIOCXOBHII
MoxkHa oliHuTH B 580 T. [IporHo3 momyctumoro BunydeHHs cazana y 2026 pori
ckiage 110 1.

HasiBHiCTh cTapieBikOBUX 0COOUH, Maca sSKuX nepesulinye 10 Kr yckma-
HIOE BWJIOB Ca3aHa CTaBHUMH CITKaMH KPOKOM Biuka g0 120 MM, OCKUIbKHU IIi
3HApA/S JIOBY HE BiJJIOBIIOIOTH KPYITHMUX OCOOMH. 3 METOIO BUIIyYEHHS CTap-
IIEBIKOBUX OCOOMH JIOLIIBHO BUKOPHUCTOBYBAaTH CITKM 3 KPOKOM BidKa BHILE
120 MM Ta IPOBOJMTH CEJICKTUBHUH BiJJIOB OCOOMH KPYITHOBIYKOBUM HEBOJOM
3 KpokoM Biuka 100 MM Ha OKpeMHUX AITISTHKAaX MOHU33s J{HIPOBCHKOTO BOIO-
CXOBHIIIA 32 HAsBHOCTI HAYKOBO-010JIOTTYHOTO OOTPYHTYBaHHSI.

[MpakTuka 3apuOIeHHS BOAOCXOBHUINA MOJIOAIIO Cca3aHa Ja€ TMO3WTHBHI
pe3yNbTaTH, TOMY PEKOMEHIYEThCS MPOAOBKHUTH MPAKTUKY IIOPIYHOTO 3apH-
OnenHst JIHITPOBCHLKOTO BOIOCXOBHUIIA KOPOIIOM (Ca3aHOM) y BIJTIOBITHOCTI JIO
PO3pO0IEHNX HAyKOBO-010JIOTTUHMX OOTPYHTYBaHb 3 METOIO OCBOEHHS iCHYIO-
YHX pe3epBiB MPUPOTHOI KOPMOBOT 0a3u i OTpUMaHHS PUOHOT MPOAYKIII.

Kapacse cpibasicruii. lupoko momupeHnit npecTaBHUK POIUHI KOPO-
MOBHX, IO 3aiiMae MpoBigHe Micie cepel] POHOBUX BUIIB iXTiopayHH CTOSUUX
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Ta cnaboNpOTOUYHNX BOAOWM YkpaiHu. Y [IHIMPOBCHKOMY BOZOCXOBHILI BHI
€ 3BHYAHUM B CKJIaJi iXTIOLEHO3Y, MepEeBaXHO y 3allIaBHUX AIISTHKAX, 3aTo-
Kax, MUTKOBOAJISIX 3 MYJIHMCTHM JHOM 1 TYCTOIO BOAHOIO pociuHHicTIO. Kapack
JEMOHCTPYE BHCOKY EKOJIOTiYHY IUIACTUYHICTH, 3JaTHUH BUTPHUMYBATH 3HH-
JKEHHSI BMICTY KHCHIO, Pi3Ki KOJIMBaHHs TeMIIEpaTypu Ta OpraHiuHe 3a0pya-
HEHHS, 110 JI03BOJIsIE HOMY BHKMBATH y HECTIPUATIMBUX YMOBaX.

HaifuncenpHimmii npoMuciioBuilt Buja JIHIMPOBCHKOTO BOJIOCXOBHIIA.
Y 2024 porii npomucioBuii BUIOB Kapacs carHyB 320,42 T (puc. 4), o cTaHo-
BuJI0 46,70 % BCIX IPOMHCIIOBUX YJIOBIB.
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Puc. 4. lunamika npoMHCJIOBHX YJI0BiB Kapacsl cpidasicroro
y AuinpoBcbkomy BogocxoBuili 3a nepiox 2015 — 2024 pp.

Y 2023 potii pOMHUCIIOBHIA BUIIOB Kapacs carHyB 337,77 T, 0 CTAaHOBUIIO
46,33 % Bcix mpoMHCIOBHUX yiI0BiB. Y 2022 poui NpOMHCIOBHIA BHJIOB Kapacs
csarHyB 113,168 T, mo craroBmio 80,50 % BCix MPOMUCIIOBHX YIIOBIB, TOAiOHMI
ITOKA3HHUK TAKOX € HACJIiIKOM 3a00pOHHU MPpOMHUCITy Y Bogocxosuii. Y 2021 poui
BUJIOB CcATHYB 566,77 T. Y 2020 poui BUIOB Kapacs CATHYB MaKCUMAJIbHUX 3Ha-
4yeHpb — 642,29 T, mo cTaHoBUTH 55,06 % Bijl 3arabHUX YIIOBIB IO BOJOCXOBHIILY.
3a ocranHi 20 poKiB IPOMHCIOBHI BIJIOB Kapacs 3pic Maiixe y 30 pasis.

OckinbKy Kapach — 1€ TOMYJSIPHUHA 00’ €KT aMaTOPCHKOTO Ta CHOPTHBHOTO
pubanbpCTBa, e TA€ MiACTaBU BBAXKATH, IO PaKTHYHI 00CSATH BIITydeHHS Kapacs
3 BOAOCXOBHIA 3HaYyHO BuIli. OTXe, Kapach CPiOMSICTHH 3aJIMINAETHCS JOMi-
HaHTHUM BUAOM Yy NPOMHCIIOBHX yaoBax JlHINpoBChKOro BomocxoBuina. Bin
BiJlirpa€e KITFOUOBY poOib y (OpMyBaHHI 3arajJbHOTO PHOHOTO pEeCypCy BOAONML.

CepenHi MOKa3HUKU Macu Kapacst CpiO/IsICTOro y BOJOCXOBHII CKIIafanu
312,22 £ 21,15 r y camok Ta 275,29 + 24,65 r y camuiB. Y pub6 i3 Camap-
CBKOI 3aTOKU 1I€¥l MOKa3HUK B CEpeHbOMY CKiafaB 278,24 + 17,42 r y camok
ta 201,14 + 13,56 r y camuiB. Bcranosieno, 1mo y kapacs 3 CamapchKoi 3aTOKH
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koe(ilieHTH BroJoBaHOCTI OylM MEHIIMMH, HiXXK y puO 3 HWKHBOI TUISTHKH
BOJIOCXOBHIIIA.

JoBeneHo, mo kapach cpibisctuii 3 CaMapchKoi 3aTOKH BiJICTA€E 3a PO3-
MipHO-BaroBUMH MOKa3HUKAMH BiJI Kapacs cpiOiscToro, BUIIyYEHOTO 3 HIPKHBOT
IISTHKY BoiocxoBuia Uepes 3HaYHY YUCEIIBHICTh Ta OioMacy, sika yTBOPHIIACS
B 3aTOLli, @ TAKOX Mi/i BILIABOM aHTPONOTeHHNX YHMHHUKIB CaMapChKoi 3aTOKH
0COOWHM JJAHOTO BHJY XapaKTePU3YIOThCS TYTOPOCIICTIO, IOPIBHSIHO 3 IHIIUMU
TTSTHKAMH BOJIOCXOBHILA, 1110 TOTPEeOy€e PO3pOOKH CIEI[iaIbHUX 3aXO0JIiB 010
HOTro MPOMKCIIOBOTO OCBOEHHS, & CaMe 3aCTOCYBaHHS IPiOHOBIYKOBHX CTaBHUX
CITOK y MiCISX HOTO MacoBO1 JIOKaJIi3aii.

Vritky 2025 poky KOHTpOJbHI ynoBH Kapacs Ha 100 ciTkoni6 cknamanu
6634 ex3. (2327,02 kr). Ynitky 2024 poKy KOHTpOJbHI yoBH Kapacs Ha 100 cit-
koxi0 ckiananmm 6722 ex3. (2482,12 kr). Yaitky 2023 poKy KOHTPOJBHI YIOBH
kapacst Ha 100 citkoai6 cknananu 6689 ex3. (2515,06 kr).

[MonoBHeHHs nomyJIsLii kKapacs cpidnscroro y 2026 poiii Oymie 3/iHcHO-
BaTHUCS, TOJIOBHUM YHHOM, 32 paxyHOK rerepaniii 2020-2022 pokis. Y 2020 porui
YHCEIBHICTh I[LOTOMITOK Kapacs B CEPEAHbOMY I10 BOJOCXOBHIIY csirHya 24,18
ex3./100 Mm%, y 2021 pori — 22,15 ex3./100 m?, y 2022 pomi — 21,48 ex3./100 m?, —
10 BKa3ye Ha TapHUH CTaH MPUPOJHOTO MOMOBHEHHS JAHOTO BUY.

BpaxoBytoun xoedinient npupoanoi (0,23) ta 3aransnoi (0,38) cmept-
HOCTi, BEIMYMHY MOMOBHEHHS, HAKOIMMYEHHs CTAapIINX BIKOBUX TPy, CTaH
MPUPOIHOTO TOMOBHEHHS, MPOMHUCIIOBHI 3amac Kapacsi cpiOmscToro MoxkHa
omiautu B 6400 T, a peKoMeHT0BaHUI BUJIOB Kapacs y 2026 polli MOXHA BCTa-
HOBHTH Ha piBHi 1600 T.

BpaxoBytoun Te, 10 Kapach — Ii¢ BHJI-BCEJIEHEIb, a WOro OiomoriuHi
MOKa3HUKU B JIHITPOBCHKOMY BOJOCXOBHIII MAalOTh 3aJJOBUIBHI TMapaMeTpH,
MOKHa 3pOOUTH BUCHOBOK, IO TMOMYJISLIisI AAHOTO BUY 3HAXOIUTHCS B IPOTpe-
CYHOYOMY CTaHi, 1[0 B CBOIO YePry 00yMOBIIFOE HEOOXIHICTh OAAJIBIIIOT IHTCH-
cudikamii HOro MPOMHUCIOBOTO OCBOEHHS.

BucHOBKHM Ta mepcrneKTHBHU MOAAJIBLIIOT0 po3BUTKY. Ha ocHOBi aHa-
73y Oi0NOTIYHOrO CTaHy, CTPYKTypH IPOMHCIOBHX YJOBIB i NPHUPOAHOTO
nonoBHeHHs C. carpio Ta C. gibelio y JIHINPOBCHKOMY BOJOCXOBHII[I MOXKHA
chopMyBaTu Taki BUACHOBKH:

1. Kapacp cpibnsictuil 3aiuimaeTbCsi AOMIHYIOUMM BHIOM Y IIPOMHC-
JIOBHX YJIOBaX BOJIOCXOBHIIA, CKianaroun 46,3—46,7 % UIOpiYHOTO BWIOBY Y
2023-2024 pp. Moro uncenbHicTh Ta GiomMaca cTaGilbHO BHCOKi, @ TIPHPOIHE
MOMOBHEHHS € iHTeHcHuBHUM. [TpomuciioBi 3amacu kapacs y 2026 potii OI[iHEHO
Ha piBHi 6400 T, a pexomeH0BaHu# BUIOB — 1600 T.

2. Cazan 30epirae ponb LIHHOTO, IPOTE€ MAJIOYHCENBHOTO POMHCIOBOTO
BHJTy. VlOro yacTka B yIoBaX CTAHOBHTH MeHIIE 6 %, a TPUPOIHE MONOBHEHHS
MOMYJISALIT € HeMOCTATHIM. 32 OCTaHHI 5 POKIB MOKa3HUKH LILOTOJIITOK HE IIEPEBHUIILY-
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B 3 ek3./100 M?, 110 CBITUMTH PO HU3BKHIA PIBEHb BiTBOPEHHS. 3arac ca3zaHa
y 2025 poui oniHeHo B 580 T, MPOrHo3 I0MycTHMOro BUIoBy Ha 2026 pik — 110 T.

3. TlpomucnoBa CTPYKTypa MOMYJNSLid 000X BHIIB XapaKTEPHU3YEThCS
3HAYHOIO YaCTKOIO CTAPIINX BIKOBUX TpyIl (0COONHMBO y ca3zaHa), 0 3yMOBIIIOE
HEOOXiTHICTh CENEKTHUBHOTO JIOBY 3a JIOTIOMOTOIO BiJNOBIMHUX 3HAPSAOb IS
BHJTyYEHHSI KPYITHUX €K3eMILISPIB.

4. Tonynsuis kapacsi cpibmsictoro B CaMapchKill 3aTolli XapakTepHsy-
€THCSI TYTOPOCIIICTIO, 3MEHIIICHUMH KOe(DilliEHTaMU BrOJJOBAHOCTI Ta HUKIYUMU
TMiHIHHO-BAarOBUMH TMOKAa3HUKAMU, IO € HACTIAKOM BHICOKOI HIUIHHOCTI TOIMY-
JATIT Ta aHTPOIIOTEHHOTO THCKY. Lle 00TpyHTOBY€E MOMUIBHICT BIPOBAKEHHS
CHEIaIbHOTO MPOMHCIIOBOTO JIOBY JPiOHOBIYKOBHMH CTaBHUMHU CiTKaMH B
JIOKAJTi30BaHUX 30HaX MaCOBOT'O CKYITYEHHSI.

5. IlpakThKa IITY4YHOTO 3apHOJICHHS Ca3aHOM JEMOHCTpPY€E MO3UTHBHI
pe3yabTaT MoA0 cTadimi3alii YuCeIbHOCTI, OJIHAK HE 3aMIiHIOE€ HEOOXIIHICTh
BiTHOBJIEHHS 200 CTBOPEHHA €()eKTUBHUX IITYYHUX HEPECTOBHII], III0 € CTpaTe-
TIYHO BaYKITMBUM 3aXO0JIOM JIJIS CTIHKOTO (PYHKITIOHYBaHHS TOIYJIISIIII.

[Momanpmuii po3BUTOK HAYKOBHX TOCIHIKEHb 1 IPOMHCIOBOTO BHKOPH-
CTaHHsI ca3aHa Ta Kapacs cpiOmscroro Mae 0a3yBaTUCh Ha MOTIMOJICHHI JaHUX
010JIOTIYHOTO MOHITOPHHTY MOMYJALINA BOAOCXOBHUINA, BOPOBAHKEHHI OioTex-
HOJIOTIYHHX 1HHOBAIill B CUCTEMY MPHUPOAHOTO 1 IITYYHOTO BiITBOPEHHS BU/IIB
Ta eKOCHCTEMHOMY MiAXO/1 IO YIPaBIiHHA BOTHUMHE Oiopecypcami.
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The ichthyofauna of the Dnipro River reservoir cascade is represented by 24
species of fish, but the basis of the catch is only a few mass species: silver Prussian carp,
roach, freshwater bream, white bream and common carp. Currently, there is a tendency
to gradually increase the biodiversity of catches at the expense of secondary species, but
their total share remains small (about 8—-12% by mass). Modern studies note significant
quantitative changes in the populations of silver Prussian carp and common carp, as
key representatives of the Cyprinidae family in the Dnipro River reservoirs. In recent
years, the reservoirs have come under tangible manifestations of climate change — an
increase in average annual temperatures, a change in the precipitation regime. The state
is faced with the need to develop measures to restore fish resources and assess long-term
consequences for the entire cascade. The aim of this work was to conduct a comprehensive
analysis of the dynamics of commercial fishing of common carp and silver Prussian
carp in the Dniprovske reservoir, to identify the main trends in the population status of
these fish species and to outline scientifically substantiated ways of their commercial
exploitation in 2026. It was established that the population of silver Prussian carp in
the Samara Bay is characterized by stunted growth, reduced fattening coefficients and
lower linear-weight indicators, which is a consequence of high population density and
anthropogenic pressure. It is advisable to introduce special commercial fishing with
small-mesh gillnets in localized areas of mass accumulation. The practice of artificial
stocking with carp demonstrates positive results in terms of stabilizing the number, but
does not replace the need to restore or create effective artificial spawning grounds, which
is a strategically important measure for the sustainable functioning of the population.
Further development of scientific research and industrial use of common carp and silver
Prussian carp should be based on deepening the data of biological monitoring of reservoir
populations, the introduction of biotechnological innovations into the system of natural
and artificial reproduction of species, and an ecosystem approach to the management of
aquatic bioresources.

Key words: reservoir bioproductivity, ichthyofauna, stocking, limits, aquatic
bioresources.
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3abe3neueHHs MPOIOBOIFYO0] OE3MEKH Ta SIKOCT1 XapuOBUX MPOAYKTIB € MPiopH-
TETHUM 3aBIaHHIM cy4acHocTi. Puba Ta iHmi BoxHI OioJoTi4HI pecypcu 31aTHI aKy-
MYJTIOBAaTH y CBOiX TKaHWHAX HeOe3MeuHi 3a0pyIHIOBadi, 30KpeMa CTiiKi XJIopopraHivHi
CTIOMYKH (XOQ), Taxi six mecturmau (JAT, TXIIT, renTaxnop) Ta MoJiXJIopoBaHi Oige-
Him. Ili pedoBHHN MalOTh BHCOKY TOKCHYHICTb, 31aTHICTh 0 0i0aKyMyJIsIlii B Xapuo-
BUX JIAHIIOTaX Ta BUSBISIOTH KaHLIepOI‘eHHl il MyTareHH1 BIACTHUBOCTI, 1110 CTAHOBHUTH
CepHo3Hy 3arpo3y A 3710poB’s moneil. MacmrabHe TpaHCKOPIOHHE 3a0pyIHEHHS pid-
ku Ceiim y ceprri 2024 poky, 1110 TPU3BENI0 0 MAacoBO1 3aruderni 6Giopecypcis, MigCHITH-
JI0 HEOOX1THICTh 00’ €KTHBHOT OI[IHKHM Oe3MeKU pUOHOT MPOTYKIIIl.

Meroro mociimKeHHsT OyB MOHITOPHHT BMICTY XJIOPOPTaHIYHUX TIECTHIWIIB Y TKa-
HHMHAX IPOMHCIIOBHX BHIIB Ti1po0ioHTIB piuky CeiiM (Iiyka, KpacHOMipKa, OMYKH, PIYKOBHI
paK) i OLIHKA pI/ISI/IKiB ix criokuBaHHA. J{OCTiPKEHHS TPOBOJMIIH Y BepecHi 2024 poky.
BumicT XJI0popraHivHiX MECTHIIB BU3HAYAH METOOM ra30pituHHOT Xpomarorpadii.

Pesynbraru nokasai, o y BCix I0C/IDKCHUX 3pa3Kax NPHCYTHI 3a/THIIKOBI Killb-
xocti XOC. Haiibinpm 3a0pyIHEeHUME BHUSBHIIUCS 3pa3Kd KPACHOIIPKH, CyMapHa KOH-
nenrpaitis T ta IXII y sxkux cranoBmwia 0,0615 Mr/kr. Y nboMy BHII TaKOX BUSIB-
JIeHo 3a0opoHeHnH BrcOoKoTOKcHuHMH rerrraxiiop (0,0085 mr/kr). ¥V Bcix aHami30BaHHX
rimpobionTax 3adikcoBano 3Ha4Hi koHieHrpaitii 11T Ta fioro meradomitis (11, J1E),
1110 CBLTYMTH ITPO TPUBAJIE 1 CTilKe 3a0pyAHEHHS pPIUKH IMMH CIIOTyKaMu. BusiBieHa 3ako-
HOMipHICcTB miaTBepmKye 3aatHicTs XOC 10 6i0aKyMyIsIii B XapuoBOMY JIAHITIOTY.

OTpumaHi JaHi HiITBEP/DKYIOTh HAsBHICTH 3arpo3u 3a0pyaHEHHs pUOHOI mpo-
nykmii 3 p. CeliM HeOe3NeYHNMH XJIOPOPTaHIYHUMH CHONyKamu. Pesymbratén mocimi-
JOKEHHSI € HayKOBOIO OCHOBOIO JIUIsl PO3pOOKHU 3aXO[iB 3 MiHIMI3allil pU3HUKIB AJIs 370~
POB’sI HaceJIeHHS, BKIIIOYAa0un PeKOMEHanii Moo 0e3MeYHOro CroXKUBaHHS pUOH Ta
PpO3pO0IEHHS IPOTPaMH TIOCTIHHOTO MOHITOPHHTY.

Knrowosi cnosa: piuka Ceiim, BomHI 06lopecypcH, MOHITOPHHI, XJIOPOPTraHidHi
CHOJYKH, 010aKyMyJIISIisl, €KOJIOTigHa Oe3meKa.
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[ocTtanoBka mnpodaemu. 3ale3nedeHHs MPOAOBONBYOI OE3MeKu Ta
SIKOCTI XapuOBHX TPOAYKTIB € OTHHM i3 NMPIOPUTETHHUX 3aBJaHb CyYacHOCTI
[3]. Bizomo, mo BoAHi GioNOTiYHI pecypcu HaileHi 3[AaTHICTIO 10 aKyMyJs-
1ii pi3HOMaHITHUX 3a0pynHIOBaYiB [1], y TOMy YMCIIi XJIOPOPTaHIYHUX CHOTYK
(XOC) [2, 4, 7]. Lli comyku MarOTh BUCOKY CTIMKICTB 10 PO3KJIaJaHHs, 31aT-
HICTh J10 610aKyMYyJISLii [0 XapuoBOMY JIAHIIIOTY Ta BUSIBIISIIOTh KaHLIEPOTEHHI,
MyTareHHi Ta TEPAaTOTCHHI BIACTUBOCTI, IO CTAHOBUTH CEPUO3HY 3arpo3y s
3M0poB’s sroiei. Y ceprHi 2024 poky BiaOyiiocs MaciTabHe TPaAaHCKOPIAOHHE
3a0pynHenns piuku Ceibim, IcHye mimo3pa, 1m0 3a0pyJHEHHS MOIJIO CTAaTUCS
BHACITIZIOK CKMJIAaHHS HEBiJOMUX PEUOBHH y piuky 3 Tepuropii Pocii. 3a odiriii-
HUMH JIaHUMH, YHACTIJOK 3a0pyaHeHHs piuok Celim 1 JlecHa 3aruHymno noHan
36 tucsu ToH OiopecypciB [3]. 3 oy Ha 1€, BUHUKIA HEOOXITHICTh OI[IHKU
PiBHIB HAaKOMTMUEHHS XJIOPOPTaHiYHHUX CIONYK Y pi3HUX BUaax pub piuku Ceiim
JUTSL OOTPYHTYBAHHS X O€3MEKH Ta pO3pOOKH 3aXO0IiB 11010 MiHIMI3allii pU3UKIB
CTIO’KMBaHHS.

AHani3 octaHHIX Aocaimxkenb i my6aikauii. [Ipobnema 3a0pynHeHHS
BOJHHMX E€KOCHUCTEM CTIHKUMH OpPTraHIYHUMH 3a0pyIHIOBaYaMH, 30KpeMa XJIO-
popraniuaumu cnonykamu (XOC), 3anumaeTsCsl akTyaabHOK Y BCbOMY CBITI
[1, 2, 4, 7]. Piuka CeiimM, ik BaKJIUBa BOJIHA apTepis YKpainu, norpedye oco-
0nMBO1 yBaru yepe3 3Ha4YHE aHTPONIOTCHHE HABAHTAXKCHHS Ha 11 OaceiiH. AHaii3
OCTaHHIX HAyKOBUX JIOCIIJKCHb MMOKAa3ye, 0 X0ua MPSIMHX JOCIIiKEHb TiJl-
poGionTiB p. Ceiim Ha BMicT XOC maiike He TIPOBOTUIIOCS, ICHYIOTh YHUCIICHHI
poOOTH, IO OMOCEPENKOBAHO MiATBEPKYIOTh aKTYaNbHICTh Ta HEOOXIIHICTH
TaKoro MOHiTOpuHTY [1, 3]. 30Kpema, MUTaHHS MOHITOPHHTY XJIOPOPTaHIYHUX
MECTHLUAIB B OpraHi3Max TiIpoOiOHTIB BHCBITJIEH] B mpaisx ABpomko €.M.,
Topsauux B.M., T. O. bepcan, F0.M. Cutnuk, Konecauk H.JI. Ta Pozym €.10 [1,
2,4, 7]. Anani3 pe3ynabTariB IXHIX JIOCIIKSHb [T0Ka3aB, 10 HAHBUII KOHIICH-
tpauii XOC ¢ikcyoThes B )KUPOBUX TKaHWHAX, MEUiHII Ta iKpi, a piBEHb HAKO-
MUYEHHSI KOPEIoe 3 TPOQIYHNUM piBHEM BUAY (XIDKaKH HAKOMTUYYIOTh OiJIbIIE).
VY3aranpHIOW0UI iXHi 1aHI MOYKHA 3pOOUTH BUCHOBOK, IO XJIOPOPTaHiuHi MeCTH-
LU/ 1 TTONiXJIOpOBaHi O6i)eHNIIn MatoTh TOKCHYHY Ai10 Ha BOAHI OpraHi3Mu Mpu
3HAUYHO HIDKYMX KOHIEHTpALisX, HIX iHOI 3a0pynHioBadi. (s Gararbox Xio-
popraniunux nectuuuiis, Takux sk AT, TXUT Ta iHmmx, iX OpUCyTHICTD Yy
BOJOHMAax pHOOrOCIOAaPCHKOTO MPU3HAYEHHS B3arai He JOIMYCKAEThCs Yepes
BHCOKY CTIHKICTb 1 3aTHICTB 70 Ol0akyMyJssii [7].

HeoOxigHO BiAMITHTH, IO OLIBLIICTH MyOJiKaIili MalOTh (hparmeHTap-
HUI XapakTep 1 31e01JIbIIOr0 CTOCYIOTHCS BMICTY B MiApOOIOHTaX BaXKKHX MeTa-
niB. TakuM YMHOM, HEOOXIIHICTh TIPOBEICHHS BIACHOTO JOCIKCHHS 0€3ICKU
pubHoi mpoxykuii p. CeiiMm 00yMOBIIeHa HAsBHICTIO 3arpO3H Ta BiJCYTHICTIO
KOHKPETHUX [JaHHWX IJIs JaHOTO 00’€KTa, L0 YHEMOXIHUBIIOE 00’ €KTUBHY
OLIIHKY PHU3HKIB Ta MPUHHATTS yNPaBIiHCHKHUX PillIeHb.
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Metoro Hamoi po6oTH OyJ0 MPOBECTH MOHITOPHHI BMICTY OCHOBHHX
XJIOPOPTaHIYHHUX CIOMYK (MECTUIHIIB Ta MOJIIXJIOPOBAaHHUX Oi(eHITIB) y TKaHH-
Hax Pi3HUX BUIIB pUO, 110 MAlOTh HAMOLIbIIE MPOMUCIIOBE 3HAUYEHHS y Pidlli
Celim, Ta OLiHUTH Oe3neKy puOHOT MPOAYKIii Ha iX OCHOBI.

Marepianu i meToau nocrimkennsi. O0’€KTOM JTOCITIHKEHHS OyIH BOIHI
OionoriuHi pecypcu piuku Ceiim, a came IyKa, KpacHOMIpKa, OUYKK Ta Piuko-
Buii pak. CyKyIHICTh I[MX BHJIB JO3BOJISE JOCTIIUTH MPOIEC 0i0aKyMysIlil
XJIOPOPTaHiYHKUX CIIONYK Ha PI3HUX PIBHAX Xap4OBOTO JIAHIIIOTA:

30ip Ta 00pOOKY iXTiONOTIYHOTO MaTepiady HPOBOIWIN 13 BUKOPHCTAH-
HSM 3arajJbHONPUUHITHX KIACHYHUX METONUK [5, 6]. BusHaueHHs Xmopopra-
HIYHHMX MECTUIUIIB Ta MOMIXJIOPOBaHUX OiDeHLTIB MPOBOAMIM METOIOM Ta30-
pinnHHO1T Xxpomarorpadii 3a JCTY 4514:2006. https://online.budstandart.com/
ua/catalog/doc-page?id _doc=84329

CrarucTu4Hi po3paxyHKH MPOBOAWIMA 3 BHUKOPUCTAHHSIM MakeTy IpH-
kiaaaux nporpam Microsoft Excel 2021.

Pe3ynbTaTn gociixkeHb Ta iX 00roBopeHHsl. XJIOpOpPraHidHi MECTH-
UK Ta MOJIXJIOpOBaHi OiEHMNIN MaroTh 3HAYHY TOKCHYHICTBH JAJISI BOIHHUX
OpraHi3MiB HaBiThb 32 HU3BKMX KOHILIEHTpAIii, IO MiATBEPKYETHCS AOCIHI-
mxenHsmu Konecunuka H. JI., Posym €. 1O. [4, 7]. lna Garathox xjopopra-
Hiyaux necturmais, tTakux sk JJAT, X ta renraxiyop, iXHS NPUCYTHICTh
y BOOMMax pHOOTrOCIONAPCHKOrO MPH3HAYEHHsI MMOBHICTIO 3a00pOHEHa yepes
BUCOKY CTIHKICTb, 3[aTHICTh A0 0i0aKyMyIsil Ta BigAajJeHUX TOKCHUKOJIOTIU-
HHUX HacIiakiB [4].

Bumict XOC y BiniOpanux 3pa3kax puOu BuzHayanu y BepecHi 2024 p.
[IpoBeaeHUMHU XiMiKO-TOKCHKOJIOTIYHUMH JOCIIDKSHHSIMH 3pa3KiB IyKH BCTa-
HOBJIEHO, 10 KoHueHTpauis XOII (XJ0popraHiyHUX NECTULUAIB) B OpraHizMi
pubu B nociimpkyBanuii nepioy konusanacs ix 0,0083 no 0,0094 mr/kr. Haii-
BUIIa KOHIEHTpALis XJOPOPraHiYHMX NEeCTUIHUIIB Oynaa 3adikcoBaHa s
renraxyiopy (0,0094 mr/kr), Takok BHUCOKiI KOHIeHTpalii Bussieni mist 1T
(0,0088 mr/kr). 'enTaxyiop He BUSBIEHO B opraHi3mi mryku. Bmict y pu6i AT
ta ioro merabomnitiB (AAJ i AAE) cBiguuTh npo TpuBaie 3a0pyAHEHHS BOAH
piuku Ceiim, ockinbku JI/IT € crilfikum nectunuaom. Bapro BpaxoByBaTH, 1110
HIyKa Hakonuuye xjaopopraniudi necruiuaun (XOIT) uepes noiganHs qpiOHIMIO
puOH, 1110 MOKE TPU3BOJUTH A0 301TBLICHHS iX KOHIIEHTPALIil B Xap4OBOMY JIaH-
mrory (Puc. 1).

Otpumani gaHi momo OioakyMmyssmii XJIOpOpPraHiYHMX MECTUIHIIB Y
LIYKH Y3TODKYIOTHCS 3araJIbHUMH 3aKOHOMIPHOCTSIMH, BHKJIQJICHUM Yy TpaIsx
Konecnuk H.JI. [4]. Lto 3aKOHOMIpHICTh MiATBEPIKYIOTH i pE3YyJIbTaTH AOCIHi-
mkeHHst Bordajandi et al. (2003) [8], siki 3adikcyBany migBUILIEH] KOHIEHTpALii
CTIMKHX OpraHivHUX 3a0pyJHIOBaYiB caMe B XM)KUX BUAIB pHO, TAKHX SIK €BPO-
neiCchbKUl Byrop Ta Qopeis.

240



BodHi Giopecypcu ma akeakynomypa, 2(18) /2025

0,01 0,0094
0,009 0,0083 0,0085 0,0086 0,0088 0,0086
0,008
0,007
0,006
0,005
0,004
0,003
0,002
0,001

Mr/Kr

0

IXUr anbda- XUl 6eta- rXur rama- onr ann O0E lenTtaxnop
isomepy isomepy isomepy

Nectnumnam

Puc. 1. Konnentpauis XOII y 3pa3kax myKku, MI/Kr cupoi Macu
(p. Ceiim, Bepecens 2024 p.)

KonmnenTtpamis XOII B 3pa3kax KpacHOMIPKH, B JOCIIKYBaHHUHA TEPiof,
3Haxommmacs B Mexkax 0,0083-0,0094 mr/kr. MakcuMallbHI KOHIICHTPAIIii BUSIB-
neni g XD Gera-isomepy (0,0093 mr/kr) Ta I (0,0094 mr/xr). A
(muxmopoudeninermned) € npoxyktoM posmany AT — iHcexkTummmy, skuit
paHille MHUPOKO BUKOPUCTOBYBad WM. HeoOXiAHO BIAMITHUTH, IO MOPIBHSIHO 3i
3pa3kamH MIyKH, Y 3pa3kax KpacHOMIPKU OYyJI0 BHSBICHO TENTAXJIOP Y KOHICH-
tpamii 0,0085 mr/kr. I'enTaxiop depe3 BHCOKY CBOIO BHCOKY TOKCHYHICTH Ta
CTIMKICTh Y HABKOJHUIIIHEOMY CEPEIOBHUIII 3a00pOHEHMIA I BUKOPUCTAHHS B
Oararpox kpainax city (Puc. 2).

0,01 0,0093 0,0094
— 0,0088
0,009 0,0083 0,0086 0,0086 0,0085
QR

0,008 e

0,007
£ 0,006
=
= 0,005
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IXUr anedpa-  XUT 6eta- IXUr rama- aviny aviviy AO4E lentaxnop
isomepy isomepy isomepy
MNectnumon

Puc. 2. Konuenrpauis XOII y 3pazkax KkpacHONipKH, MI/KT CHPOi MacH
(p. Ceiim, Bepecens 2024 p.)
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BusiBneHHss 3a00OpOHEHOro TenTaxjopy B 3pa3kax KpPacHOMIPKH
(0,0085 mr/kr) Bka3zye Ha HAsSBHICTb JIOKAJIBHOTO JiKepena 3a0pynHenHs. Lleit
pe3ynbTar y3rokyeThes 3 qauumu Pozym €.10. [7] m1010 TOKCUYHOCTI JaHOT
cnonyku ans pu6. Ha BimMiHy Bij Hammx pe3ysbTaTiB, CydacHi JOCIHiIKEHHS,
sK-0T pobora Siyu Yao et al. (2022) [10] Ha a3ificbkuX piukax, QiKCyrOTh BKpai
PIAKICHI BUMAJIKKU BUSBIICHHS TEIITAXJIOPY, IO MIATBEPIXKYE TIMOTE3y PO HOro
HaaXomKeHHsI B p. CeliM 13 HelleraJibHOro BUKOPUCTaHHS a00 BHACIIIOK Jerpa-
JIAIlil CTapUX CXOBHII MECTULIUIIB.

BwMicT xnopopraniyHuX MECTHLUAIB B 3pa3kax OWUKiB BapiloBaB B MEKaX
Bix 0,0083 mo 0,0094 mr/kr cupoi macu. HaiiGinbin BUCOKI KOHIICHTpAIIiT BiMi-
vyanucs s JAT ra JJJJ1, Bignosigao 0,0088 mr/kr ta 0,0094 mr/kr (Puc. 3).
ToOTo 30epiraeThcst Taka * cama TEHJCHIIIS JI0 OUIBIIOr0 HAKOMWYCHHS IUX
CIIONYK, SK IIIYKOIO, TaK 1 KpacHOMpkor. HeoOXiHO BiAMITUTH, 10 OUYKH, SK
puOU 3 HU3BKOIO MITPAIiifHOI aKTHUBHICTIO, MOXYTh CIIyI'yBaTu OioMapKepoM
€KOJIOT'IYHOTO CTaHy CEPEOBHIIA ICHYBaHHSI.

o 0,0094
0,009 0,0083 0,0085 0,0086

0,0086
0,008
0,007
0,006

0,005

Mr/Kr

0,004
0,003
0,002

0,001

0

XUr anboa- Xyr 6era- rXyr rama-
isomepy isomepy isomepy

aonn AOE lentaxnop

Nectmunam

Puc. 3. Konnentpauis XOII y 3pazkax Ou4kiB, MI/KI cHpoi Macu
(p. Ceiim, Bepecenn 2024 p.)

OTpumaHi 1aHi MiATBEPKYIOTh TPUIATHICTE OCUTHX JOHHUX BHIB pHO,
30KpeMa OMYKiB, ITsl 010MOHITOPHHTY CTaHy BOTHHX eKocHcTeM. Lle momoxkeHHs
3HAXOIAUTH MiATBEPMKEHHS B fociimkeHnasx Juan C. Colombo et al. (2000) [11],
SIK1 iIeHTH(IKYBaI JOHHI BUAN pHO K iHTETpaabHI MMOKA3HUKHU 3a0pyIHECHHS,
BUKOPHUCTOBYIOYH iX JIJISl OLIHKK HAKOTIMYCHHS XJIOPOPTaHIYHUX MECTHIIUIB Y
rupii piuku B [liBnerniit AMepniri.

Sk 1 OLIBIIICTh BOMHUX OPTaHi3MiB, PaKHd TaKOX Ma)KyTh HAKOITHIYBATH
TOKCHYHI pEYOBHHHM, 30KpeMa pakd MOXKYTh TTOTJIMHATH XiMidHI CIIOYKH depe3
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3s10pa mijg yac quxaHHs, yepe3 1Ky, Pe3ynbratu Halmx JOCIipKeHb MOKa3alH,
10 HaWBWIIMH BMICT MECTULIHIIB Y 3pa3Kax paka piukOBOTO CIOCTEPIraeThCs
st 1 (0,0094 mr/kr). Bmict XTI (anbda, 6era, rama izomepn), AT ta
JJE npubnu3Ho Ha oxHOMY piBHi, B Mexkax Bif 0,0083 mr/kr no 0,0088 mr/kr.
I'entaxnop He BusiBnenuit (Puc. 4).

0,01 0,0094
0,009 0,0083 0@5 0,0086 0,0086
0,008
0,007

0,006

Mr/KF

0,005
0,004
0,003

0,002

0,001
0

MXUr anbda- XU 6eta- XU rama-
isomepy isomepy isomepy

pavavi AAE [enTaxnop

Puc. 4. Konnenrpauis XOII y 3pazkax piukoBoro paka, Mr/Kr cupoi Macu
(p. Ceiim, Bepecenn 2024 p.)

OTxe, aHammi3 JaHUX J1a0OpaTOPHHUX JOCHIKEHb 3pa3KiB TiApOOiOHTIB
[0Ka3aB, 1110 HaHOUIbIIIa KOHIIEHTPALliS y BCIX BOAHHUX OpraHizMax BigMmidanacs
st JJJIT Ta ¥ioro merabonitiB — 0,0268 mr/kr. binbina konnenTpaitis ['XIT
Oyna BusBJIEeHA B 3paskax kpacHomipku — 0,0262 MI/Kr, OKpiM TOTO B JaHHX
3pa3kax BUSBIEHO remnrtaxiop B koHuenrtpauii 0,0085 mr/kr. Otpumani AaHi
mono nominyBanusa /1T Ta iioro MeTaOoMiTIB y3roIKyIOTECS 3 pe3ybTaTaMH,
oTpuMaHuMu Jijis puo i3 3onu [lomices [2], a Takoxk i3 BUCHOBKaMH JIOCIIDKEHb
Sonia Romero-Romero et al. (2017) [9], 110 CBiMYUTH MPO THIOBICTH LHOTO
SIBHIIA SIK HACHiAKY 1HTEHCHBHOTO 3aCTOCYBAaHHS IMECTHLUAY B MHUHYJIOMY.
OpnHak migBUIIEHI KOHIEHTpalii, BusiBieHi B p. CeiiM, MOXXyTb BKa3yBaTH Ha
HasBHICTh TOAATKOBUX JiKeped HaaxokeHHA. OAHIE0 3 MOXKIMBHX MPUYHH
€ TPAHCKOPJIOHHE MEPCHECCHHS 3a0py/IHIOBAYiB, IO MPU3BOIUTH 10 iXHBOTO
CY4aCHOTO HaJXOIKEHHS B EKOCUCTEMY PIUKH.

Haiibinpm 3abpynHeHrMu TokcnyHuMu cnionykamu (JAT ta I'XII)
BUSIBUIINCS 3pa3KH KpacHomipku. CymapHa KOHLIEHTpAIlisl IUX PEYOBUH CTaHO-
Buia 0,0615 mr/kr, nporu 0,0522 Mr/kr B iHIIMX BHIAX TiIpoOioHTIB (1IyKa,
OMUOK, pak piukoBwii). Lle MoXxe CBIAUMTH NP0 3a0pyJHEHHS BOJIHOTO Cepeio-
BHIIa IMMHU PEYOBUHAMHU BIPOJOBXK TpuBasoro yacy (Puc. 5).
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0
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Wrxur OAT Ta loro metabonitn  OTlentaxnop
Puc. 5. Konnentpania XOC y 3pa3kax rizpo0ioHTis

BucHoBku. AHalti3 MaHUX JTaOOpaTOPHUX JOCIHIDKEHB 3pa3KiB TiIpo0i-
OHTIB MOKa3aB, MI0 HaiOLIbIIa KOHIEHTPAIliSl y BCiX BOAHHUX OpTaHi3Max Bi-
mivanacs aust JJ/IT ta fioro merabomitiB — 0,0268 mr/kr. binbiia koHIeHTpa-
uist [ XL Oyna BusiBneHa B 3pa3zkax kKpacHomipku — 0,0262 MI/Kr, OKpiM TOTO
B JIaHWX 3pa3kax BUSBJICHO rentaxjiop B koHreHtparii 0,0085 mr/kr. Takum
YHHOM, HalOUThIn 3a0pyaHeHnMu Tokcmauumu cromykamu (AT ta I'XLI)
BHSIBHITHICS 3pa3ku KpacHomipku. CymMapHa KOHIICHTPAIIIS ITUX PEYOBHH CTaHO-
Buna 0,0615 mr/kr, nporu 0,0522 Mr/kr B iHIMX BUAax TiApoOioHTIB (IIyKa,
OMYOK, pak piukoBuid). Lle Moxe CBiIUUTH TpO 3a0pyAHEHHS BOJHOTO CEepeIo-
BHUIIA [IUMHU PEYOBHHAMHU BIIPOJIOBK TPUBAJIOTO Yacy.
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Ensuring food security and food quality is a priority task of our time. Fish and
other aquatic biological resources can accumulate dangerous pollutants in their tissues,
including persistent organochlorine compounds (POCs) such as pesticides (DDT, HCH,
heptachlor) and polychlorinated biphenyls. These substances are highly toxic, capable
of bioaccumulation in food chains, and exhibit carcinogenic and mutagenic properties,
posing a serious threat to human health. The large-scale transboundary pollution of
the Seim River in August 2024, which led to the mass death of biological resources,
reinforced the need for an objective assessment of the safety of fish products.

The aim of the study was to monitor the content of organochlorine pesticides
in the tissues of industrial species of hydrobionts of the Seim River (pike, rudd,
gobies, crayfish) to assess the risks of their consumption. The study was conducted
in September 2024. The content of organochlorine pesticides was determined by gas-
liquid chromatography.

The results showed that all samples tested contained residual amounts of organic
chlorine compounds. The most contaminated samples were those of redfin, with a total
concentration of DDT and HCH of 0.0615 mg/kg. This species also contained the
banned highly toxic heptachlor (0.0085 mg/kg). Significant concentrations of DDT and
its metabolites (DDD, DDE) were found in all analyzed hydrobionts, indicating long-
term and persistent contamination of the river with these compounds. The pattern found
confirms the ability of POPs to bioaccumulate in the food chain.

The data obtained confirm the threat of contamination of fish products from the
Seim River with hazardous organochlorine compounds. The results of the study provide
a scientific basis for developing measures to minimize risks to public health, including
recommendations for safe fish consumption and the development of a continuous
monitoring program.

Key words: Seim River, aquatic biological resources, monitoring, organochlorine
compounds, bioaccumulation, environmental safety.
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Bonocxosume SAnmyr € ckinagoBoro cucremu [IpuayHaiicbkix 03ep i BHKOPHCTO-
BYETBCS JJIsl ipUraliiiHuX, MUTHUX, pHOOrocnoaapcbkux norped romo. JJo 60—70-x po-
KiB BOHO MaJIO CTaryc o3epa Ta HiATPUMYBaJo PUPOJHUI BO1ooOMiH 3 03epoM Kyry-
payid. Ilicns cnopymxenns y 70-x pokax nam6 i nutro3oBux cropya yci [pumynaiicbki
o3epa Oynu MEpeTBOPCHI Ha HANWBHI BOJOCXOBHINA 3 PEryAhOBAHUM TiIPOIOTIYHUM
pexxumoM. Huri Bomocxosute SAnmyr—Kyrypiyii MOMOBHIOETECS. BOJTHIUMHU pecypcaMu
piuku yHaii gepe3 kananu «105-i1 kimometpy, Penina Ta Cxynza.

Hamu Gys10 poBezieHo OLIHKY SKOCTI BOZ BoocxoBHIIa Sinyr B paiioHi M.boi-
rpaj, sike 3HaxoauThes Ha miBaHi Onecbkoi obnacri, 3a 2020-2023 poku aist ipuramniii-
HUX, TITHUX Ta pUOOTOCHONAPCHKUX HiTeH.

Jnst BU3HAYCHHS NPUAATHOCTI BOXY AJIs 3pOLICHHS OyJM BHKOPHCTaHI: KIIacH-
¢ikaris C.A. Be3nninoi (1984), 3a skor0 aHamizyBajocs BiICOTKOBE CITiBBiTHOIICHHS
10HIB HATPIiO 0 CYMH KaTioOHIB y IOPiBHIHHI 3 MiHepaumi3zamnieio; Metoanka Kemi 1 JIi6i-
Xa, 110 sIKiif pO3paxoByBaNIOCh CIIBBIIHOIICHHS HATPIIO 0 CyMHU KaJIbIIil0 Ta MarHiio, a
TaKO)K MarHiro J10 CyMH KaJibllilo Ta MarHito; Meroauka A.M. Moxeiika i T.K. BopoTHu-
Ka — XapaKTepu3ye CIiBBIIHONIEHHS CYMH HaTPIIO Ta KaJIilo JO CyMH KaJbllil0, MarHiro,
HATPIIO Ta KaJilo y MOpPiBHAHHI 3 KoediieaToM K; Meronnka «BiIcoTok po3YMHHOTO
Harpito» (SSP), sika BU3HAYA€ CIIBBIAHOIICHHS HATPIO Ta KaJIil0 O CyMapHOi KOHIICH-
Tpamii KaTioHiB; MeToauKa ancopOriitHoro criBBigHOIIEHHS (SAR), sika 6a3yeTbcs Ha
criBBigHOIICHH] 10HIB Na* 10 ioniB Ca?' 1 Mg?".

BcraHoBieHO, 10 BOAa BOJOCXOBHINA 110 BCIM METONUKAM, OKpiM SAR Biamo-
Bijae HopMam e y 2022 poui, ToAl SIK B 1HII POKH JUIS TIOKPAIIEHHS SIKOCTI BOHA
moTpelye po30aBICHHS MPICHOI BOAOIO Ta 3aCTOCYBAHHS 1HITUX METOIIB ITONEPEIHBOL
00po6ku. 3a moka3HUKOM SAR Boma Snmyra Mae HU3BKHIA PU3HAK OCOIOHIIOBAHHS IPYH-
TiB IPOTATOM yCHOTO MEPiOLY AOCHTIHKEHHS.

O1iHKY SIKOCTi BOJI JUIsl FOCIIOAPCHKO-IIMTHUX NOTPeO 311 ICHIOBAIN BIAMIOBITHO
1o Bumor JICTY 4808:2007 na 0CHOBI cepeiHiX Ta HalTipLUIMX OKa3HHKIB. 38 METO/HU-
KOIO JDKepelia EHTPaTi30BaHOTO MUTHOTO BOJIONIOCTAYaHHs OLIHIOIOTHCS 3a 80 mokas-
HUKaMH, 3TPYIIOBaHUMH Y CiM IpyIl. Y JaHOMY AOCIHIIPKEHH] pO3NITHYTO 15 OKa3HHKIB
i3 IBOX TPYII, TOMY OILIiHKA SIKOCTi BOX B M.bonrpan sBiserbes opieaToBHOMO: 1l rpyma —
3araJbHO-CaHITApHI MOKA3HUKN XIMIYHOTO CKJIaIy BOJIH: CYXHH 3ajJHIIOK (MiHEepaii3a-
uist), cynbharu, XJIOPUIH, MarHii, TBEPAICTh 3arajibHa, BOIHEBUH MOKa3HUK (pH), a3oT
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aMOHIMHUIA, 30T HITPUTHUIA, a30T HITPaTHUMN, OKUCHICTH OioxpomarHa (XCK), po3dnHe-
HHUM KHCEHb, 6i0XIMiYHE CTIOKHMBAHHA KUCHIO 3a I1’aTh 116 (HCK); VII rpyna — Tokcu-
KOJIOT14HI TTOKa3HUKHU XIMIYHOTO CKJIa/ly BOIM: 3aJ1i30 3arajbHe, Hadromnponykru (HI),
CHHTETUYHI TOBEPXHEBO-aKTUBHI peuoBUHH (CIIAP).

VY cepemabomy 3a mepion 2020-2023 pp. BU3HAYCHO, IO Y BOAOCXOBHII SmmyT
3a CepeAHIMU 3HAYCHHSIMH SIKICTh BOIH «I00pa», YUCTa 3 YXUIIOM JI0 KJIacy «3a0Bijib-
HOT», CJIa0KO 3a0pyIHEHOT MPUHHATHOT SKOCTI. 3a HAWTIPIIMMH MOKa3HHUKAMHU SKICTh
BOJIM Y BOJIOCXOBHIIII XapaKTEPHU3y€EThCA SIK «3a/I0BUIbHAY, cIa0Ko 3a0pyIHeHa Boja 3
YXWIOM JI0 KJ1acy «7o0poi», urctoi. Ominka BOAM 3a MOKa3HUKOM (i3i0JI0Ti4HOI HOB-
rouinHocTi (CanlliH 2.2.4-171-10) moka3ana, o HaHO1IBIII IEPEeBUIICHHS TiaTa30Hy
HOPMAaTHUBHUX 3HAYCHB CIIOCTEPITalOTHCS 32 BMICTOM HATPIiIO Ta CyXOTO 3aJIUIIKY.

JIyist OIIIHKY BOAM BOAOCXOBHIIA, MPH3HAYCHOT U1 pUOOTOCIIONapChKUX OTPEO,
y po0OTi BUKOPHCTAHO METOIHMKY MOPIBHAHHS (DAaKTMYHUX JAHUX i3 HOPMATUBHUMHU
3HAUYECHHIMH, 3TPYIIOBAaHUMH 32 JIMITYIO90I0 03HAKOI0 MWKimmBocTi (JIOLL) — canitap-
HO-TITi€HIYHO0, TOKCHUKOJIOTIYHOI0 Ta PUOOTOCIIOAAPCHKOIO.

Byrno 3’sicoBaHoO, 110 3a BECh MEPIOA CIIOCTEPEKEHb MAKCUMAIIbHE TTEPEBUILICHHS
MOKa3HUKIB TOKCHKoJoriynoi rpynu JIOLL criocrepiranocst y 2020 poui — y 4,13 pa-
3iB, a CaHiTapHO-TOKCUKooriuHOI rpynu JIOLI —y 2021 poui — y 8,48 pasis. Uepes
oOMexeHIicTh aHnx pubdorocnonapcbky JIOILL Oyno BU3HAYEHO JININE 33 MTOKa3HUKOM
Ha(TOMPOIYKTIB, SIKWIT 3HAXOANUTHCS B MEXaX HOPMATHBY.

Kitrouosi croBa: ipuraris, muTHa BoAa, pudOrocrnonapchki HOTpedw, opraHoen-
THYHI TOKa3HUKH, TOKCHYHI PEYOBUHH, 3arajibHO-CaHITapHi ITOKa3HUKH.

IHocTanoBka nmpo0ieMu B 3araJJbHOMY BHIVISIAI Ta i 3B’f130K i3 Baxk-
JIMBUMH HAYKOBHMH 200 NPaKTHYHUMHM 3aBIaHHsAMH. Bozra BogocxoBuia
SnmyT € BaKIIMBUM PECypcoM 1 BUKOPHUCTOBYETHCS ISl PI3HUX TOTPED, SIK y M.
Bonrpan, Tak i mpuiieriux HaceJIeHUX MyHKTaX. BoHa Bifirpae KIIo4oBy poJib y
3abe3nedenHi Micta bonrpaa MUTHOIO BOIOI0, BUCTYIAIOYH OCHOBHHUM JIKEpe-
JIOM BOZIOTIOCTa4aHHS.

BonocxoBuilie BUKOPUCTOBY€ETHCSI U1l IPOMHCIIOBOTO JIOBY pubu. Maiixe
HIOPOKY SIImyr 3apuONIOETHCS TAKUMH BHJIAMH PHO, SIK TOBCTOJO0, KOPON Ta
Oinuii amyp, 10 MiAKPECIIIOE BaXKIIMBICTh KOHTPOJIIO SKOCTI BOAM AJIsl puboroc-
MTOTAPCHKUX ITLTCH.

[Tpobnema panioHaTFHOTO BOIOKOPUCTYBAaHHS Ha 3pOLIYBALHIX CHCTE-
Max OCOOJTMBO aKTyalbHa JJIS MBIHS YKpaiHu, 30kpema st Onecbkoi o0macTi,
JIe 4acTO CIOCTEPIraloThCs MOCYILIUBI MIEPiOH, BUCOKI TEMIIEPATy Py Ta HEI0-
CTaTHA KIJIBKICTh OMAa/iB.

3 BHIIE MTEePENTiueHOTO BUITINBAE, 0 HEOOX1THO 3MIHCHIOBATH KOMITICK-
CHY OLIHKY SIKOCTi BOAM, HPOBOIWTH IMOCTIHHMHA MOHITOPHHI Ta IUIAaHYBaTu
e(peKTUBHI BOIOTOCIIONAPCHKI 3aX0MH IS 3a0€3IeUeHHs paIliOHATHPHOTO BHKO-
pHUCTaHHSI BOJY BOJOCXOBHIIA SINIyT AJIsl pi3HUX THITIB BOAOKOPHUCTYBaHHSI.

AHaJgi3 ocTaHHIX Hocaigkenp i myOaikauiil, B IKUX 3a1104aTKOBAHO
PO3B’sI3aHHs AaHoi nmpodaemMu. Bonocxopuiie Samnyr € 00’€KTOM MOCTIHHOT
yBaru HayKOBIIiB, SIKi 3JIHICHIOIOTh KOMIUIEKCHI JOCTI/DKCHHS HOTO BOZ JIJIS
OLIIHKH SIKOCT1 Ta MPHUIATHOCTI A0 Pi3HUX BHUIIB BUKOpUCTaHHS [1c.156-193]
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JHesiki aBTOpH XapakTepu3yBaiu (i3MKO-XiMiYHI BIACTUBOCTI BOIH LIS
NUTHUX MOTped BignosinHo a0 BuMor JICTY 4808:2007, CanlliH 4630-88 Ta
I13B [2 c. 89-93; 3; 4].

Skicth Box Siimyra Mae BelNHMKE 3HAYCHHSI JIJISl 3POIIEHHS, TOMY Y PO0O0-
tax [5 ¢. 69-76; 6; 7; 8] npuALIIETHCS BETUKA yBara 1bOMY MUTAHHIO.

BonocxoBuiiie SBISEThCS 00’ €KTOM IIPOMUCITIOBOTO JIOBY puOH. Y 3B’ SI3Ky
3 M Yy JESIKUX HayKOBHX MpAlsiX TPUBOAATHCS JOCIIIKEHHS BOOH U prOO-
rOCIOAAPCHKOrO TPH3HAYEHHsSI 3 BUKOPHCTAaHHAM KOMOIHATOPHOTO iHAEKCY
3abpynnenns (K13) i 3a ingekcom 3abpyanenss (13B) [9;10].

@opmynoBaHHA Iijedl crarTi (MocTaHoBKa 3aBaaHHs). B poOorti
3aCTOCOBaHUI KOMIUIEKCHMH MiIXiJl IO OLIHKH SKOCTi Box Snmyra. AKTyaib-
HICTh JIOCIII/PKEHh BOJIOCXOBHIIIA 3YMOBJICHa HEOOXIJHICTIO paIliOHaIbHOTO
BHUKOPHCTaHHS HOTO BOJ, siKa 3a0e3meuye MUTHI noTpedu micta bonrpan, Buko-
PHUCTOBY€ETBCSI JISl TIOJNKBY CUILCHKOTOCHOAAPCHKUX 3E€MEIb MPUJICTINX TepH-
TOpif Ta SIBISETHCS 00’EKTOM MPOMKCIOBOIO Ta aMaTOPCHKOTO JIOBY PHOU.
3 omsLy Ha 1€, BOOJOCXOBHIIE MOTPeOy€e MOCTIHHOTO KOHTPOJIO IKOCTI BOA AJIS
3a0e3mnedeHHs epeKTUBHOrO i 6€3MeYHOr0 BOIOKOPUCTYBaHHS.

Marepiaau i MmeToan gociimkennsi. Po3paxyHKy BUKOHAHO Ha OCHOBI
JaHUX crioctepexenb: 3a 2020 pik — mo aekanax, a 3a 2021-2023 poku — 1o
Micsansax. BuxinHi mani s gochijpkeHHs Oynu HazgaHi migposzaiiom baceii-
HOBOTO YIPaBIiHHS BOJHHX pecypciB piuok IlpudopHOMOpP’S Ta HUKHBOTO
Hynaro, BII «IIpunuopromopcekuii LIBPT .

OmiHIOBaHHS SIKOCTI BOIM JJISl 3POILIEHHS MPOBOAATH 33 KiJIbKOMa KPH-
TEpiSIMU: BPaxXOBYIOTh 3arajbHy MiHepalli3alilo, BMICT TOKCHYHUX EJIEeMEH-
TiB, TEMIIEPATypy BOIH, KOHLIEHTPALI0 3BAKEHUX PEUYOBHH, CIiBBiIHOIIECHHS
OCHOBHHX KaTiOHIB (HacamIlepes HaTpilo IO KaJbIil0 Ta MarHilo), KOHIIEHTpa-
1it0 OIOreHHUX peuoBHH TolIO [3; 4; 5;6].

3rigHo 3 knacudikaniero besauinoi C.5. (1984 p.) nopsin 3 miHepaiza-
uiexo (M, o r/mM*) BOJI BPaxOBYETHCS BiICOTKOBE CITiBBiTHOIIIEHHS 10HIB HATPIO 10
CyMHU KaTioHiB (kNa) i 3a sixicTio nopinserses Ha tunu: [ (M <0,50; kNa<60%) —
BOJIM LIJIKOM MPUIATHi JUIs 3pOLIEHHs BCiX TumiB rpyHTis; II (0,50<M<1,0;
kNa<60%) — Boau mpuaaTHi Jyis 3pouIeHHs O1TbIIoCcTi TUMiB IpyHTiB; 111 — Boan
obmexeno npunarui (I | (1,0<M_<5,00; kNa<60%) — norpebyrors nosmin-
wenHs possenennsam; 11, (M <0,50; 60%<kNa<76%) — norpeOyoTh Ximiu-
noi memiopauii; I, (0,50<M_<1,0; 60%<kNa<76%) i Il . (1,0<M_,<5,0;
60%<kNa<70%) — noTpeOyroTh po3BeACHHS 1 XiMiuHOT Memiopartii); [V — Boqu
ymoBHo npuaatHi (IV, (M <1,0; 76%<kNa<93%) — norpebyroTh XiMi4HOi MeJTi-
opauii; IV, (1,0<M_<3,0; 70%<kNa<76%), IV, (1,0<M_<2,0; 76%<kNa<93%
abo 2,0<MOs<3,0; 76%<kNa<86%) i IV, (3,0<M_<4,0; 70%<kNa<86% abo
4,0<M_,<5,0; 70%<kNa<80%) — norpe0y1oTh pO3BEICHHs 1 XiMi4HOI MeTiopa-
uii); V — BoIu He MpUAATHI A7 3poiieHHs [6;7].
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Bignosigno mo meroauku Kemmi Ta Jlibixa HasBHicT Na' u Mg?' vy
MOJIMBHIN BOAI HE BIUIMBAE ILIKIJUIMBO HA IPYHT, SKIIO BUKOHYIOTHCS CIIBBij-
HomreHHs [4,5]:

rNa'/(rCa*+rMg?")<1,0 @)

Mg*/(rCa**+rMg*)<1,0 2)

Mosxeiiko A.M. i Boporauk T.K. BBaxaroTs, 1110 BOza € MPUIATHOIO IS
MOJIUBY 3@ YMOBH, SIKIIO KOe(ilieHT K, SIKUil BU3HAYAETHCS SK CITiBB1THONICHHS
[3:6:7] :

(Na+K*)/(Ca>*+Mg>+Na'+K")<0,65, 3)

ne Na', K, Ca®" i Mg?" — ue KOHIIEHTpallii KaTioHIB y MMOJIb/IM®, HE
nepesuirye 0,65. Ilpu 3ragenni K < 0,65 Boga BBAXXAEThCS CIIPUATIANBOIO JIJIS
nosmBy; ko 0,65 < K <0,75 — mnecnpustiuBoro; mpu K > 0,75 — myke Hectipu-
ATIIMBOIO, CIIPUYNHAE OCOJIOHIIIOBAHHSA rp}IHTy.

SAR (HarpieBo-afcopOIiliHe BiTHOIICHHS) BiIoOpa)kae BiIHOCHY YacTKY
ioHiB Na* mopiBHsHO 3 ioHamu Ca?*1 Mg?*y Boni [8].

+
SAR = Na (4)
\/(Cak +Mg2+)
2

ne Na*, K*, Ca®"1 Mg?" — e KOHIIEHTpaIlii KaTiOHIB y MI-eKB/aM>

3naueHHs SAR ToKa3ye MOTEHITIall HAKOITMYECHHS HATPif0 B IPYHTI BHAC-
JIOK TPUBAJIOTO BUKOPUCTAHHS BOAM, HacudeHoi HaTtpieM (Ayers and Westcot,
1985). BigmoBimHo M0 miama3oHy 3HAYeHb SAR, 3pONIyBajibHY BOTY MOXKHA
TTONITITH HAa YOTUPH Kinach: SAR < 10 — siominna, 10-18 — 0obpa, 18-26 — cym-
nisna, SAR > 26 — nenpuoammua.

Y nmocmimkenHi BukopucTaHo Metomuky OSSP (Sodium  Soluble
Percentage). Ilinxin 3anmo3udeno 3 poootu Minminu BpaHe 1momo oIiHKY 3poIiry-
BalibHOT Boau B KoHTEKCTi [/CP 6 (Llii cTanoro po3BUTKY). SSP € MpakKTHIHUM
MTOKa3HHUKOM, ITI0 XapaKTEPHU3YE CITiBBITHOIICHHS HATPIO Ta KaJIifo A0 3arajibHO1
KUTBKOCTI KaTioHIB y Boxi [8].

R I — x100 (5)
(Ca’ + Mg™ + Na" +K")

ne Na*, K*, Ca®"1 Mg?" — e KOHLIEHTpaIlii KaTiOHIB y MI-eKB/amM>

Axwmo 3HaueHHa SSP menue 50% To Boja mpuaaTtHa IS 3pPOLLEHHSA,
sikio nmoHan 50%, To HenpuaaTHa.

JI1s1 OIIHKY SKOCTI BOIH, MPU3HAYCHOI IJI TUTHUX MOTPeO HACEIICHHS,
Bukopuctano metoauky JCTY 4808:2007, ska mependavae kimacudikariiro
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MMOBEPXHEBHX BOJ 3@ TiTi€HIYHUMH Ta €KOJIOTIYHUMH KPUTEPisIMH Uil 00’ €KTIB
LIEHTPAJII30BAHOT0 IMMTHOTO BOJONIOCTa4aHHs. MeTonuka Britouae 80 OKa3HH-
KiB, 3rpynoBaHuX y cim Omokis [11].

Jiama3oH BeNTUYMH IMOKAa3HHKIB (KpUTEPiiB) SKOCTI MOBEPXHEBUX BOX
MOJTIJICHNI Ha YOTUPH Kiacu: | Kiiac — BiJIMiHHA, Oa)kaHa SKICTh BOAM; 2 KJlac —
no0pa, MpUIHATHA SKICTh BOAM; 3 KJac — 3aJ0BUIbHA, IPUIHATHA AKICTh BOJIY;
4 xmac — mocepenHs, OOMeXeHO MpHIaTHa, HeOakaHa AKICTh BOAH. 3TiAHO 3
Firi€HIYHUMUA HOPMAaTHBAaMU, BOJIa BBAXKAETHCS MPHUAATHOIO 32 YMOBU HAJICHK-
HocTi 10 1-3 kiaciB sikocti [11].

AHaJi3 BUXiTHUX JaHUX MPOBOAMBCS 33 CEPEIHIMU Ta HAUTIPIIMMU 3HA-
YeHHsIMH. BiH oxorumoe 15 Moka3HUKIB i3 ABOX IpyIl, TOMY PE3yJAbTaTH CIiX
PO3MISAATH SIK OPIEHTOBHI:

1) II rpyna — 3aranbHO-caHiTapHI NOKA3HUKU XiMIYHOTO CKJIaay BOJM:
Cyxui 3anumok (MiHepamizawis), cynb(ard, XJIOpWAM, MarHii, TBEpAICTh
3arajibHa, BOAHEBUH MOKa3HUK, a30T aMOHIMHUH, a30T HITPUTHUH, a30T HITpaT-
HUM, OKUCHICTH GioxpamarHa (XCK), pozunnenuii kucenb, bCK, ;

2) VII rpyna — TOKCHKOJOTiIUHI MOKAa3HUKU XIMIYHOTO CKJany BOAM:
3aJ1i30 3aranbHe, HaQTOMPOAYKTH, CHHTETUYHI TIOBEPXHEBO-aKTUBHI PEUOBHHU
(CIIAP).

3HAYCHHS Y3araJlbHEHOTO IHTErpajbHOTO IHJCKCY SIKOCTI BOJ BH3HA4a-
F0Th 32 (HOPMYJIOHO:

_ — L+ 1y (6)
inrerp 5
ne l,— 1, — BETMYMHU IPYNOBUX 1HIEKCIB, BAPAKEHUX y KIIacax;
2 — KiJIBKICTh TPYIIOBHX 1HJIEKCIB.
Omuinka SKOCTI BOJ Ui pUOOTOCIONAPCHKOTO BHKOPUCTAHHS TPOBOIH-
Jach 3a peuyOBHMHAMH, SKi MOIIEHI Ha HacTymHi rpynu 3a JIOL (aimiTyroua
0O3HaKa IIKiJTMBOCTI): CaHITAPHO-TOKCUKOJIOT19HA, TOKCHKOJIOTIYHA Ta pruOOTO-
crogapcbka [9].
SIKII0 MMOKa3HUKHM SKOCTiI BOJ HE BUSBJIAIOTH €EeKTy CIUIBHOI Aii, 3Ha-
YEeHHSI KOXKHOTO 3 TIapaMeTpiB OKPEMO He MMOBHHHO IEPEBUIITYBAaTH HOPMATHUB!

Ci < IJIKi (7)

[Nokazuuku 3 eeKToM cymarii BiqoOpakatoTh CyKYIHHH BIUTUB KiTBKOX
PEUYOBHH 13 TIOAIOHMM MeXaHi3MOM fii a00 OHAKOBOIO JIIMITYIOUOI0 O3HAKOIO
wKiamuBocTi. dnst koxxHOi rpynu JIOL] oGUUCTIOEThCS IHTErpaIbHIH MTOKa3-
HUK, 3HAYEHHS SIKOTO HE Ma€ MEePEBUIIYBaTH OIUHHLIIO:

o Ci
V=2 TJIKi <1 ®)

1
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Jie 1 — KUIbKiCTh pedoBuH y rpymi JIOII,

Ci — KOHIIEHTpAIIisl i—0i peYOBHHH.

Jo ToxcukonoriuHoi rpynu JIOLLI BinHECEHO: aMOHIMHUI a30T, CIIOTyKH
3amiza Ta CIIAP; 1o caHITapHO-TOKCHUKOJIOTIYHOI — HITpAaTHUH a30T, KaJIbIIiH,
MarHiii, cynegaru i XJIOpHIH, a 10 pHOOroCTIoNapChKoi — HAQTOMPOTYKTH.

PesyabraTtu nociigkeHns Ta ix 06roBopeHnsi. OIiHKa SKOCTi BOAU JUIsI
3pomieHHs npoBoamiiacs 3a I1-it ta I1I-ii kBapTanu, Mo BiAMOBITAE OYATKY Ta
KIiHII0 BereTaliiHoro mepiony pocimH. 3a knacudikamiero besaninoi C. S
(1984), y 2020, 2021 poxax ta y II kBaprani 2023 poky Boga BiTHOCHTBCS JI0
xareropii 111 ~IIL, i moTpeOye mominueHHs UIAXoM po30aBIeHHS.

Haiiripma cutyanis cnocrepiraerbest y 111 kBaprami 2023 poky, koiu
Bozia moTpeOye sk po30aBiicHHs, Tak 1 XimiuHOi Memioparii. [IpugarHor ais
3poiieHHs BoHa Oyia e y 2022 poi (Tadm. 1).

3a meroaukoro Kemni ta JIibixa (Tabm. 2), KOHIEHTpaLii HATPito Ta Mar-
Hil0 MaroTh JopiBHIOBaTH 1,0 a00 HE MEpPEBUINYBaTH LLOTO 3HAYCHHS. 3a BCI
POKH CHOCTEpeXEHb KOHyenmpayis maeuilo xonupaiacs Bifg 0,63 mr-exs./
am® (1T kBapran 2020 poky) mo 0,70 mr-exs./mm® (III xBapranm 2020 poky),
TOOTO TOKCHYHOI Jil Ha TPYHT He BUsIBIICHO. Konyenmpayis nampito pocsraia
MakcumanibHoro 3HaueHHst y III kBapram 2023 poky (2,09 mr-exs./nm3), a y
2020-2021 pp. moKa3HUKH KOIMMUBAIUCS B Mexkax 1,33—1,55 mr-exs./nm>.

Jlume y 2022 poui Boja BiJNOBifaga BEUMOTaM JJjisi 3pPOIICHHS 1 HE
MICTHJIa TOKCHYHHIX KOHIIEHTPAIIi HATPif0 Ta MAarHilo.

Tabnuys 1. Oninka sikocTi Box Bogocxopuia Sanyr — M. boarpan
(II-IITI xBapTaau 2020-2023 pp.) 3a ki1acupikanicio besaninoi C.5.

3arajabHa Na, % Bin cymn
MiHepaJizanis KaTiOHiB Peromennanii
Pix
KBapraiu
I I 11 11 11 111
2020 |1530.24|136532| 56.41 59.88 111(2) mominmueHHst 1II(1) mominmeHHst
po306aBIICHHSIM po30aBIICHHSIM
2021 [1309.84[1288,92| 57.48 | 57.94 II(1) mominueHHs ITI(1) mominueHHs
po306aBIICHHSIM PpO30aBIICHHSIM
2022 | 837,63 | 93422 | 36,39 | 4048 | 1lmpuiathi s II nprari ans
3pOIIYBaHHS 3pOIIYBaHHS
. 111(10) moTpebyroTh
2023 | 1383,9 1043,08| 57.85 | 67,63 | ML) HOMMMUCHRS | oG crins i ximiooi
P Mertioparii

3a merogukoro Moxkeiika A. M. i Boporauka T. K. (ta6n. 3) y 2020 Ta
2021 poxax 3HaueHHs koedinieHTy K konmuBanocs B Mexax 73,02—76,06 Mmmons/
m® Ta 74,02—74,72 MMOJIb/IM® BIATIOBIHO, IO XapaKTEPU3YE BOY K HECIIPHU-
ATIIUBY JJIsI TIOJIHBY.

254



BodHi Giopecypcu ma akeakynomypa, 2(18) /2025

Tabnuys 2. Oninka sikocTi Bog BogocxoBuina Slumyr — m. Boarpan
3a metoaukoro Keni ta Jlidixa (II-111 keapTamm 2020-2023 pp.)

A Mo:IHBicTH BHKOPUCTAHHS MokauBicTh
« 1;“‘/21 St Mg2+ Na+ BHKOpUcTaHHS Mg2+
BAPTAT T T | 1 | il T I 11

2020 1,33 1,55 [ 0,65|0,63 | He moxnuBo | He MmoxkimBo | Moo | MOXITHBO
2021 1,39 1,43 10,67 0,64 | He moxknuBo | He moknuBo | MokiauBo | MoXIHBO
2022 0,5710,68 |0,66(0,70| MoxiuBo MoxnuBO MoxnauBo | MoxiuBo
2023 1,371 2,09 | 0,68 |0,55| He moxnuBo | He moxxiimBo | MokiauBo | MOoXKIHBO

¥ 2022 poui sixicTh Boau noxpammiacs: y 1l kBaprami 3Hauenss K cra-
HOBWIO 53,36 MMons/am?, a 'y 111 kBapTam — 57,64MMOIB/IM?, IO CBiAYUTH TIPO
MOJKJIMBICTh BUKOPUCTaHHS BOAM JUIst 3polneHHs. Y 2023 pori cuTyartis morip-
musacs nopiBHAHO 3 2022 pokoM, IpU LbOMY 3a(]iKCOBaHO HaMBHIIE 3HAYSHHS
koedinienty K 3a Bech nepiof ciocrepexenb — 80,70mmons/mm® (111 kBapTan).
BonHovac MoKHa BIAMITUTH TEHICHLIIO, IO B yCi POKH JOCITIKEHHS MOKa3-
nuky y Il kBaprani Oynu kpamumu, Hix y 111 kBaprani.

Tabnuya 3.0uinka sikocti Box Bopocxouia Slamyr-m. Boarpaa
3a Metonukor0 Moxeiika A.M. i Bopornuka T.K.
(II-III xBapTaam 2020-2023pp.)

L 11 IT xBapTau III kBapTan
Pix | KBapTaa | KBaprtai P P
3HAYEHHS XapaKTePUCTHKA

2020 | 73,02 76,062 Hecnpusiiusa Hecnipusmsa, BUKimkac 0co-
JIOHIFOBAHHSI IPYHTY

2021 74,02 74,72 Hecnpustousa Hecnpusmusa

2022 53,36 57,64 CrpusaTiauBa AJsl OJIUBY CrpusaTiIuBa AJs OJIUBY

2023 | 73,30 80,70 Hecnpustimsa Hecnipusiga, Bukimkac oco-
JIOHIFOBaHHS IPYHTY

3a metonukoro SAR pU3UK HAKOITMICHHS HATPIIO B IPYHTI BHACIIIOK TPH-
BaJIOTO BUKOPHCTAHHS BOJAH OILIHIOETHCS SIK MaJiil. 3HaYeHHS MIOKa3HUKA KOJIH-
BarOTHCS B Mexkax Bix 2,32 mr-exs/mm? (11 kBapram 2022 p.) no 6,60 mr-exs/am>
(IIT xBapTam 2023 p.) (Tadm. 4).

3a meroankoro SSP BOma BBaKA€ThCS MPHUIATHOIO /IS TIONHBY 3a CITiB-
BiTHOIIIEHHSIM HATPIIO JI0 3aralibHOI KITBKOCTI KaTioHiB juie y 2022 porii, KoIu
BiJICOTKOBI 3Ha4YeHHs cTaHOBWIH 36,38% Ta 40,48%, 1m0 MEHIIE TOPOTOBOTO
piBHs 50% (Tadm. 5).

HaykoBi migxoay 10 OMMIHKHM MPHIATHOCTI BOAM IUIS 3POLISHHS OLTBII
IeTanbHO po3nsiHyTi y mpari Jlozosinekoro I1. C. (2014 p.), ne mepiox mocmi-
IokeHb oxorurioe 1951-2013 pp. ABTOp aHami3yBaB SKICTh BOAX 32 METOTUKAMHU
bynanoBa, Cabonpua ¥ Jlapaba, xoedimieHTom SAR, meromukoro Mokeiika
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i BopoTHika, a Takox 3a PO3pPaxXyHKOM KUIBKOCTI TOKCHMYHHX COJICH B CKBi-
BajieHTax xJjopy [3]. YV Hamili poOOTi TakoX 3aCTOCOBaHO METOAMKH SAR Ta
Mosxkeiika i BopoTHika, ane i 1ogaTkoBO BUKOpucTaHi kinacudikanis be3nninoi
C.A. (1984 p.), Kemni ta JliGixa, SSP. JIJis OLIHKH SKOCTI BOJ JIJIs TIOJIMBY OyJin
po3IsHYTI cyvacHi aaHi 3a 2020-2023pp. (II-111 kBapTanu), sixi BiAMOBigaIOTH
Nepiofy aKTUBHOI BereTaii pociyH.

Tabnuys 4. Ouinka sikocti Bog Bogocxopuina Slamyr-m. Boarpan
3a MeToaukoi0 SAR (II-III kBaptanu 2020-2023 pp.)

JlenaprameHT ciibcbkoro rocnogapersa CIHIA
Pik SAR He6e3nmexa 0co0HIIOBaHHS
II kBapran 1 II kBaptan III kBapTan
KBapTaJj
2020 5,93 6,19 mana mana
2021 5,63 5,67 Maia Maja
2022 2,32 2,84 mana Maia
2023 5,71 6,60 Maia Maia

Tabnuya 5. Ouinka sikocti Boa Bogocxopuma SAianyr-m. bBoarpan
3a metoaukoro SSP (II-1II keaprann 2020-2023pp.)

. SSP, % . .
Pik Ouinka KocTi Bojg
11 kBapTan III kBapTan
2020 56,41 59,88 Henpunarna Henpunarna
2021 57,48 57,93 Henpuparna Henpunarna
2022 36,38 40,48 [Ipunarna IIpunarna
2023 57,84 67,63 Henpunarna Henpunarna

[MopiBHIOIOYH pe3ynbTaTu 3a MeToguKoio SAR, Jlozosinbkuii I1.C. BcTa-
HOBUB, 10 45,87% npo6 Boau 03epa Manu 3HaYeHHSI SAR > &8, M0 CBiIYUIIO
PO PUBHK MiJuTyKeHHS IPYHTIB. Y 1966—1975 Ta 1991-2013 pp. Boga xapak-
TepU3yBaiacs cIa0Ko JTYXKHICTIO Ta HU3bKOI HEOE3IEKOI OCOJIOHIFOBAHHS,
toli K y 1976—1990 pp. moka3HUKHU BiMOBIATH CEPEIHIN JIY)KHOCTI Ta ITiJI-
BHUIIICHOMY PU3HUKY OCOJIOHIIOBaHHS [3]. ¥V Hamux po3paxyHKax BOJia MPOTS-
TOM YChOTO JOCIII[XKYBaHOTO MEPioy Majia HU3bKUN PU3UK OCOJIOHI[FOBAHHS
IPYHTIB.

3a metoaukoro Moxetika A.M. i Bopotrika T.K. Jlo30BilibKuii BU3HA4YHB,
1o 87,47% 1npo0 Mayu 3Ha4YEHHS  HUXKYE 3arpo3iauBoro piBus [3]. HaroMicTs,
3TiJIHO 3 HAIIMMH PE3yJIbTaTaMU, BOJa € HECIPUSITIUBOIO Ui mMoyiuBy y S0%
BUIAJIKIB, CTAHOBUThH PU3HK OCOJIOHIFOBaHHSI IPYHTIB — Yy 25% mipo6 1y 25% —
SIBIIIETHCSI IPUIATHOO JJIs1 3POLICHHS.
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AptunoBa I. 1. (2020) mocmimkysana o03. Snnyr—Kyrypnyit 3a
2007-2015pp., BukopucroBytoun K3 Ta cmiBBigHomeHHs Na'/Ca** i Na'/
(Ca?*+Mg*"), i BcTaHOBWJIA HEMPUAATHICTH BOMU JUIS 3POIICHHS B3UMKY [4].
VY Hamomy nochigkeHHi oniHoBaHHs mpoBeneHo s [I-I11 kBapranu — nepiony
aKTHBHOI BereTallii, 110 pOOUTh pe3ybTaTH MPAKTUYHO PEJICBAHTHIIINMH.

OnuH i3 KIFOYOBHUX MOKa3HUKIB AJIs1 3pOIISHHS — TeMIieparypa Bofau. OnTH-
MaJILHOIO IS TIOJIMBY CIIbCHKOTOCTIONAPCHKUX YTiIb BBAKAETHCS TEMIIEparypa
18-20 °C [7]. He omuH 3 aBTOpiB HE NPUALISIB HEOMY MTAaHHIO yBard. B Hamii
po0ori OyIio 3’sICOBaHO, 1110 MPHUIATHOO JUIs 3POIICHHS Boja Snmyra Oyina uiie
y Il xBaprani 2020 poky (18,5 °C) ta y BepecHi 2021 poky (18 °C). B inmi nepi-
0JI1 TeMIieparypa Bonu Oyia abo Buile, a00 HUKYE OaKaHOTO Jliana3oHy.

AHai3 SKOCTi BOJl BOAOCXOBHUINA SNMYT Uil MUTHOTO BOAOIIOCTAYaHHS
3a Hopmamu JICTY 4808:2007 mpoBoguBcs 3a caHiTapHO-XiMiuHUMH (OJOK
II) Ta Tokcukonoriunumu (6mox VII) mokasHukamu. J{J1si KOXKHOTO MOKa3HUKA
OyJ10 PO3paxoBaHO CEPEHE PiUHE 3HAUCHHS Ta BU3HAYCHO HANTIpIIIEC 3HAUYCHHS,
micas 4oro oO4YHCIEHO OJIOKOBI 1HIEKCHM Ta BCTAHOBJIEHI BIAMOBIIHI KJIacH H
migkiacu skocTi BoA. ONiHIOBaHHS BUKOHYBAJOCS OKPEMO AJISi KOXKHOTO POKY
CIIOCTEPEIKEHb.

VY Tabn. 6 mpencraBileHWi y3aralbHEHWH IHTETPANbHUM I1HIEKC IS
Cepe/HiX 3HaueHb, a y TabJ. 7 — Ui HAUTIpIIMX MOKAa3HHUKIB.

Bopna 3a Becw nepion 2020-2023 pp. 3a cepeHiM IHTETPAIbHUM 1HICKCOM
(linmeep. cep.) Bignosinana 2 knacy (2(3) migkiac) i oriHOBaNacs K «100pay,
YKCTa BOJIA 3 YXHIIOM JI0 KJIacy «3aJ0BilbHaY, cadko 3a0pyaHeHa, NpUHHATHOT
SIKOCTI.

Tabauys 6. CepenHi 3Ha4YeHHS y3araJbHeHOI0 iHTerpajbHOIO0 iHAeKCY
sikocTi Boa BogocxoBuina Slanmyr — m. bBoarpan 3a 2020-2023 pp.

Ouninka sikocTi Boau (cepeaHi 3HaYEHHS)
Pix Minkaac
3HaveHHst . XapakTepHCTHKA
SIKOCTi
I 2020 2,64 23 Boza, mepexifina 3a sKicTio BiZi «106poi», YHCTOT 10
. «3aJI0BIITbHOT», cl1abKo 3a0pyaHEeHO]
inerp. -
cepp 2021 23 203) «JloOpay, urcTa BOza 3 yXHIIOM JI0 KJIAcy «3a0BilIb-
’ HO1», c11abko 3a0pyHEeHOT MPUHHATHOI SKOCT1
«JloOpay, yrcTa BOza 3 yXHIIOM JI0 KJIAcy «3a0BilTb-
2022 2,3 2(3) . . o B .
HO1», c1abKo 3a0pyIHEHOT MPUHHATHOI SIKOCT1
2023 2,23 2 «Jlo6pay, uyncTa Bojia NPUHHATHOI SIKOCTI
Iarerp. cep. «JloOpay, urcTa Boza 3 yXHIIOM JI0 KJIAcy «3a0BilIb-
2,37 2(3) . . o B .
2020-2023 pp. HOI», c11a0K0 3a0pyHEHOT NPUIHITHOT SIKOCTI

Haiiripma sxicte Bogu crioctepiranacs y 2020 pomi — 2-3 miakmac (3
KJIac), IO XapakTepHU3yBaJIOCs K MEPEeXiTHUN CTaH Bif «I00poi», 9ucTOi 10
«3a7I0BLTBHOI», c1abK0 3a0pynHeHOT Bou. Halikparmuit cran Boau 3adiKCOBaHO
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y 2023 pomi — 2 miaknac (2 kiac), mo BiMOBIIA€ OIIHIII «100pay, 4iucTa Boja
MPUIHATHOL SIKOCTI. 32 HAWTIPIITUMY TOKa3HUKAMHU 1HTETPaIbHOTO 1HACKCY BOJa
Snmyra npotsrom 2020-2023 pp. BimHOCHIAcs 10 3-T0 KJacy AKoCTi i Bigpis-
HsLJIaCS JIMIIE mifgKinacamu (tadi. 7).

VY 2020 Ta 2022 pokax BOHa Hajiekana J0 3-To MiAKIacy Ta XapakTe-
pu3yBasiacs SIK «3aJ0BiTbHA», claOko 3a0pyrHEHa BOJa MPUUHATHOI SIKOCTI.
Y 2021 poui sxicTh Bogu Oyiia Jiemio kpaioro (2—3 migkiac) — nepexiiHa 3a cra-
HOM BiJl «100pOi», YUCTOT 10 «3a10BUTBEHOI, ciadko 3a0pyaneHoi. Y 2023 poui
BoJa BiHOCcKIacs A0 3(2) miakiacy, Mo OLIHIOETHCS SIK «3aI0BUTbHAY, CIa0KO
3a0pyJHEHA BOJa 3 YXHJIOM JI0 KJIacy «I00poi», YUCTOi.

Haii0inpm HeraTMBHUI BIUIMB HA SIKICTh BOA Slimyra Manu 3MiHU Yy 4aci
CYXOro 3aJMIIKy (MiHepai3allii), cyab(ariB, BOIHEBOTO MOKa3HUKA, TBEPAOCTI
3aranpHOI (puc. 1-4.)

I'padik 3MiHM cyxoro 3aiuInKy (MiHepami3auii) HaBeneHWi Ha puc. 1.
[Toporoee 3HaueHHs 3-ro kiacy skocti Box 3a JICTY 4808:2007 cTraHOBUTH
1000mr/am®. TlepeBuiieHHsT QiKcyBaqucs y BCl POKH, OKPIM KBiTHS—KOBTHS
2022p. (800-961mr/nm?) Ta Bepechs 2023 p. (984 mr/am?).

HaiiBume 3nauenns 3adikcoBano y II kBaprani 2020 p. — 1530 mr/am?
(1,53 pazu BuIle HOpMH).

Tabnuysa 7. Haiiripuri 3HaYeHHS y3arajJbHEHOr0 iHTerpajabHOro inaexcy
sikocTi Box BogocxoBuina Slanyr — m. boarpan 3a 2020-2023 pp.

Oninka sikocTi Boau (HalTripmux 3Ha4eHb)
Pik in-
3HAYEHHS | KJac XapakTepucTHKa
SIKOCTI
2020 308 3 «3an0BinbHAY, c1abko 3a0pyIHEeHa BOja MIPUHHATHOT
I inerp. ’ SIKOCTI
HI 2021 26 23 Boa, mepexinHa 3a sSKICTIO BiJ «100poi», YUCTOT 10
’ «3aT0BUTBHOI», CI1a0KO0 3a0pyHEHOT
2022 31 3 «3anoBinbHAY, clabko 3a0pyaHEHa Bo/la MPUHHATHOL
’ SIKOCTI
2023 279 32) «3amoBibHAY, c1a0Ko 3a0pyIHEHA BOJIA 3 YXUIIOM JI0
> KJ1acy «100poi», YUCTOi
Tarerp.sHr 289 3(2) «3amoBibHAY, C1a0KO 3a0pyIHEHA BOJIA 3 YXUIIOM JI0
2020-2023 pp. > KJ1acy «100poi», 4ucToi

3a BMICTOM Cyib(dariB Maike MPOTATOM yChOTO TIEPIOAY TOCIHIHKECHHS
CITOCTEPITrajIoCh MEPEBUINCHHS HOPMATHBY 3-TO Kiacy sSKocTi (250 Mr/om?), mo
CBIYHTH MPO HOTO 3HAYHWH BIUIMB Ha BomocxoBwuile. [0ka3HUKY KOMHMBauCs
Bi MiHIMaEHUX 3HaueHb (38,7 mr/mM?) y uepBHi 2022 poKy 10 MAKCHMAJIBHUX
(689,3Mr/1M*) — y IOTOMY TOTO X POKY, IO y 2,7 pa3iB IMEpEBUITYBAIO BCTa-
HOBJICHY HOpMY (pHC. 2).

258



BodHi Giopecypcu ma akeakynomypa, 2(18) /2025

1650
1550 A _ 2020

1450 -
1350 “e.. \ ~ ol e —p— = - —92022
1250 cd N2 @ccces coo® . ..,- ey o.. ..,.2021

- o 2023

1150
1050
950 :
850 . . —e
750
650

S S S
)

Cyxuil 3a1MII0K, MI/aM>

—te=—2020 <+-@:+202] =0 2022 =—==2023

HOPMATHUB 3 KJIacy SIKOCTi BOJH

Puc. 1. lmHamika cyXxoro 3aJMIIKY Y BoAi Bogocxouima Slimyr — m. Boarpan

. 800
=
< 600 2020
Z 400 .m.w‘—-&.ﬂmgggi
= .
g, 200 . - 4 7
g \- - o —™ ® ° N J
5. 0
) ‘@So «9&*1& 6”@& . \&eﬁgo Q,@Qt" Q’@@o & Qégo 6065" &650 eﬁ\q& &‘5"
<& ¥ b@Q \& &Q[b o@Q @b Q,Q‘Q anQ .%QQ’ SQIS)& QQ%

—k—2020 -:--®--202] — -2022 -—e=—2023

HOPMaTHB 3 KJIacy sIKOCTi BOAU
Puc. 2. T'pagix 3MiHn koHneHTpauii cyibdaris y Boai Bogocxosuma Sanyr — m. bBoarpan

3a BMICTOM BOJTHEBOTO IMOKa3HUKA (pH) 3ahiKCOBaHO TIEPEBUIIICHHS HOP-
MaTHUBY IS 3-TO Kiacy sikocTti Boau (8,5 pH), 1m0 BKa3ye Ha MiTy>KeHHSI cepe-
moButmia. Y 2020 pori nepesumieHHs crioctepiranocs y 11 kBaprani (8,9 pH).
Y 2021 pori HeBignoBiAHICTH HOpMI 3adikcoBana y kBiTHI (9,27 pH), TpaBHi
(8,86pH), gepeHi (9,0 pH), cepnni (9,2 pH) ta xostHi (8,7 pH). Y 2022 pori
TIepeBUIIICHHS BiqMiueHe B TpaBHi (8,8 pH), mumHi (8,7 pH) i muctomani (8,6 pH),
a B 2023 pomi — y ciuni (8,6 pH) Ta 6epesHi (8,7 pH) (puc. 3).

3HaueHHs 3araTbHOI TBEPAOCTI MIEPEBUIITYBATH HOPMATHB (7 MMOJIL/IM?)
Timsku TipoTsiroM 2020-2021 pp. [Toka3HUKN KOMBAIACS BiJl 7MMOJTE/ M> (cep-
riesb 2021p.) mo 10 mmoms/mm? (11 kBapram 2020 p.) (puc. 4).

OnuHWYHI TIEPEBUINCHHS BiOBITHIX HOPMATHUBIB SKOCTI BOI BOJOCXO-
puma Samyr Oynm 3adikcoBaHi: 3a BMicToM XjopumiB (B 1,1 pa3iB y KOBTHI
2022 poky); 3a BMICTOM a30Ty aMOHiiHOTO (B 3,34 pa3iB y uepBHi 2021 poky);
3a mokazHukoM HCKs (B 1,4 pasu y rpyani 2021 poky) Ta mokazaukom XCK —y
3,47 pa3iB BUIIE MEXKH 3-TO KJIACy SIKOCTI.
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HOPMAaTuB 3 KJIacy BOJU

Puc. 4. lunamika 3araiabHoi TBepaocTi Boau Bogocxouia Slamyr — m. Boarpaa

Bona, siky BukopuctoBye M. bomrpag A muTHOro BOAONOCTauyaHHS
MOBHMHHA BiAMOBINATU Tiri€HIYHUM BHMOTaM HOPMAaTUBHOTO AOKyMmMeHTy CaH-
ITiH 2.2.4-171-1 [12]. binem TOTO, KOHIIEHTpALis MiHepami3amii y Bomi, il
CKJIaJOBi, 3arajbHa >KOPCTKICTh Ta AESAKI 1HII KOMIIOHEHTH MaloTh OyTH a/eK-
BaTHUMH 010JIOTIYHUM NOTpedaM OpraHi3My Ta BiIIIOBiAaTH OKa3HUKaM ¢i3io-
JIoTiyHOI MOBHOUIHHOCTI. JlaHi po3paxXyHKiB HaBeJeHi B Ta0. 8.

3a MOKa3HMUKOM >KOPCTKOCTI IEPEBUILIEHHS BEPXHBOT MeXi HOpMH 3adik-
coBaHo suire oauH pa3 —y Il kBaprami 2020 poky (10 Mmons/nm?).

KoHneHnTpatis KanbLiio IepeBHUIyBala BEPXHIO MEXY HOpMHU (75 Mr/am®)
y 1,33 paszu — y I kBaprani 2020 poxky.

3a BMICTOM MarHilo MepeBUIIEHHS BEpXHbOI Mexi HopMmH (50 mr/om®)
crocrepiranocs y ceprHi Ta >xoBTHI 2022 poky, a Takox y OepesHi Ta BepecHi
2023 poxy —y 1,58 pazis. Konuenrtpauis HaTpito Oyaa BUILOIO 32 HOPMY TPO-
TATOM YCBOTO IEpiOfy MOOCTIIKEHHS: HaWMEHIIEe NEepeBUILCHHS CTaHOBHIIO
1,5 pasu (tpaBensb 2022 p.), a Haiibinbie — 15 pasis (Il kBapran 2020 poky).
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Tabnuys 8. liana3on nokasHukiB ¢iziooriyHoi noBHOUIHHOCTI MUTHOT
Boau BoaocxoBuina Slanmyr — m. boarpan (2020-2023 pp.)

HaiimenyBannss | Oguuuni | [Jdiana3oH ¢pakTuuHHX Jiana3zon HOPMATHBHUX
TOKA3HUKIB BUMIpY 3HaYeHb 3HaYeHb
3aranbpHa MMOJIB/
KOPCTKICTh a3 1,7-101 15-7.0
3aranpHa JIy>KHICTh MI;;J;IL/ - 0,5-6,5
Kanpuii Mmr/am? 40,2 -1007 25-175
Marsii wmr/m™ 18,0 — 791 10-50
Harpiit Mr/am3 100,17 — 3051 2-20
Cyxuii 3a111I0K mr/am’ 8001 — 15301 200 - 500

CyxWii 3aIMIIOK TIEPEBUIYBAaB BEPXHIO MEXKY Jiana3oHy HOPMATHBHUX
3HaueHb MPOTIAroM yckoro nepiogy 2020-2023pp.: MiHIManbHHN MOKa3HUK
3aikcoBanuii y TpaBHi 2022 poxy (800mr/om®), a MakcumanbHuit — y 11 kBap-
tam 2020 poky (1530 mr/om?).

B po6orti Jlozosinskoro I1. C. (2014 p.) ans ouinku sikocti Box Snmyra,
SIK 00’€KTY BOIOMOCTa4aHHs, BUKOPHCTOBYBaiacs MOPIBHAJIbHA XapaKTepHuC-
Tuka (pakTuyHUX aaHux 13 HopMmaruBamu J(CaulliH 2.2.4-171-10. Lle#t moky-
MEHT PEerIaMEHTYE SIKICTh BOJOMPOBIIHOT BOJAYM Ta 3 KOJOMAS3IB Ta KalTaxiB
mokepen [3]. B Hamiit po6oti, okpim JICaulliH 2.2.4-171-10, Takox BHUKOpH-
crano meroauky JICTY 4808:2007, sika XxapakTepu3ye SIKICTh BOIU Y MICIISIX
BOJ103a00PY JIJIsl IOAAJIBIIIOT0 BUKOPUCTAHHS 11, SIK JDKEpesa IEHTPai30BaHOTO
BOJOIIOCTAauYaHHS.

VY poboti AprunoBoi 1. I. po3misganocs BUKOPUCTaHHS BOIU BOJOCXO-
BHUIIA AJISI MUTHUX TOTPEO 3a CONILOBHM CKJIAJIOM, OPTaHIYHHUMHU PEUOBHHAMH,
azotoM i pochopom [4]. V Hamiit poOOTI A1 OUIBIIT MOBHOT OI[IHKHU SKOCTI BOJ
Snmyra npoBeACHUH A€TaTbHUI aHAJI3 ICPEBUIICHD BiMOBIIHUX HOPMATHBIB
10 KOKHOMY 3 15 moka3HuKiB, mo BigHOCATHCS A0 11 (canitapHo-xiMiuHi) Ta VII
(Toxcukonoriuni) 6mokiB metonuku JICTY 4808:2007.

Jlyis OliHKK SKOCTI BOJ JJii PUOOTOCIIONAPCHKOTO BOJOKOPUCTYBAHHS
BUXI1JTHI 1aHHI OyJIH 3TPpyIIOBaHi 3a JTIMiTYIOUOI0 O3HAKOIO IIKiUIMBOCTI 338 TOKCH-
KOJIOTIYHHMH, CaHITapHO-TOKCHKOJOTTYHHMHU Ta PUOOTOCHOAapCHKUMU KpH-
TepissMu. BMicT aMOHIHHOTO a30Ty, SKHH BXOAMTH J0 TOKCHKOJOTIYHOI Ipymu
JIOLI, y 2021 poui cranoBus 0,5 mr/om?®, mo nepesuirye Hopmatus (I /[Kpe =
0,39 mr/nm®) y 1,8 pazis; y 2022 porii — koHIeHTpaltis cranosuia 0,4 mr/ams,
o y 1,02 pa3u BUIlle HOPMATUBHOTO 3HAYCHHSI.

3a BmicToM 3amiza puborocnonapcskuit Hopmatus (I {Kpe = 0,1 mr/nm?)
OyB nepesuinenuii y 2020-my (0,23 mr/am®) Ta 'y 2022-my pokax (0,14 mr/am?).
Konnenrpauiss CITAP mume y 2022 poui Oy:na sumioro 3a [ /[Kpe (0,1mr/am?) i
cranosuna 0,12 mr/mm3,
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3a caHITapHO-TOKCHKOJIOTIUHOK Tpymnow JIOIIl nepeBUIlicHb 3a BMic-
TOM HIiTPaTHOTO a30Ty Ta KaJbLiIO MPOTATOM POKIB CIIOCTEPEKEHb He 3adiKco-
BaHO. BMicT MarHito y BCi poKu NepeBHUIIYBaB cepenHbopiune 3Ha4deHHs [ /[Kpe
(40mr/nm®): y 2023 poui BiH craHOBUB 63,8 Mr/om?, a'y 2022 pori — 69,4 mr/am>.

Konnenrpauist cyiapdariB Takox Oyna suiioro 3a [ //Kpe, sike TOopiBHIOE
100mr/om®. Haiibinbme 3HaueHHs 3adikcoBane y 2021 poui (509,79mr/nm®) iy
5,1 pa3iB nepeBuIye JOMYyCTUMUN MOKA3HUK; HAMHMKYE 3HAYCHHS CIIOCTEpira-
nocst y 2022 poui (241,8 mr/om®) i O6yno y 2,4 pa3u BHIIE BiJl HOPMH.

Bwict xnopuais nume y 2021 poui (336,04 mr/am®) nepeBulilyBaB BCTa-
HOBJICHHI HOpMaTuB y 1,2 pasu.

[MizcymkoBi pesyasraru (Tabdmn. 9) 3a ycima rpynamu JIOL BimoOpaxa-
I0Th CTaH SKOCTi BOAX BOAOCXOBHUINA SINITYT MPOTSITOM MEpioay AOCHTiPKEHHS.

3a ganumu Tabn. 9 moOyaoBaHO ricTorpamy (puc. 5). AHali3 pe3ysbTariB
MOKa3ye, 10 HAHOUIbIIMI HEraTUBHUI BIUIUB Ha SIKICTh BOJM CIPABIISE CaHi-
TapHO-TOKCHKoIoriuHa rpyna JIOILLl. 3HauyHe NepeBUIleHHs BOTO MOKa3HUKA
3yMOBJICHE BUCOKOIO KOHIICHTPALIIEIO CYIB(aTiB MPOTIATOM YChOTO MEPioy CIo-
cTepekeHsb (puc. 6).

Tabnuys 9. TlincyMmKoBa TadJMIs SKOCTI BOIH 1JIsl pHOOTOCIIONAPCHKOTO
BUKOPHUCTaHHS BogocxoBuina Slamyr 3a 2020-2023 pp.

Poxku
Jromt 2020 2021 2022 2023
ToxcuKkosIoriuua 4,13 2,73 4,02 2,92
CaHiTapHO-TOKCHKOJIOT1YHA 7,25 8,52 5,26 5,75
Puborocmonapceka 0,4 0,4 0,3 0,05

3a Tokcukonoriunow rpymnoro JIOLI Takoxk Oyin mepeBUIICHHS NPOTS-
TOM Tepiony MOCIiIKEeHHS 1 3HaUYeHHs KoJauBanuch Bix 2,73 (2021 p.) o 4,13
(2020p.). 3a puborocnomapcbkoro rpynoro JIOLl ouiHKy MpOBEICHO Opi€H-
TOBHO 4epe3 BiACYTHICTh NOBHUX JAaHUX — JIMILIE 32 KOHLEHTPaLielo HadTOmpo-
IyKTiB y Bofi. [lepeBuilieHh HOPMaTHBIB HE BUSBIICHO.

10

ol Jd o a
= ' all ol ofl =

2020 2021 2022 2023
¥ ToKCHKOJNIOTi9HA CaHITapHO-TOKCHKOJIOTi9HA Puborocnonapceka

Puc. 5. 3mina y yaci sikocti Box Bopocxosua Slanyr 3a JIOLI
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KoHuentpanis cynbgarie nepeBuilyBajia TpaHHYHO JOMYCTUMY KOHIICH-
Tpalito i pudborocnoaapchbkux BogoiM (100 Mr/aM*) mpoTaroM ychoro nepiogy
CIIOCTEPEKEHb, 32 BUHATKOM TpaBHs (81,8 Mr/am?), uepBHs (38,7 Mr/am?) Ta JTUIHS
(92,8 mr/nm®) 2022 poky. Y 11i MicsIli TOKa3HUKH TUMYAaCOBO 3HMKYBAJIHCS, TTICIIS
YOro 3HOBY CIIOCTEPIrajocs 3pOCTaHHs KOHIIEHTpallii Cynb(}ariB y BOIi.

VY poboti A. B. Uyrait ta O. B. JlepeBencrkoi (2018) mocmimkeHHSs
Bon fnmyra, sik 00’€kTy prOOrocnoaapchbKOro BHKOPUCTAHHS, MTPOBOAMIHCS
3a 2003-2017 pp., a A7 OLIHKH SIKOCTI BOJ 3aCTOCOBYBaBCS KOMOiHATOPHHI
ingexc 3abpynnenns (K13). Boga BogocxoBuina SAnmyr BigHOCHIIACH A0 KIacy
«ayxe OpyaHay (kiaac IVO-IVr), HaiiOinbIIi IEpeBUILICHHS CIIOCTEPIiraiucs 3a
MarHiem 1 cyab(aramu, MpoTe 3arajbHa TEHACHLIS CBIAYMTH MPO MOCTYIOBE
3MeHIIeHHs 3a0pynHenHs micist 2004 p. [10].

VY Hamiii poOoTi OWiHKa MPOBOAMIIACS 32 JIMITYIOUMMH O3HAKaMH ILKi[-
JIUBOCTI, 110 JO3BOJISIE BU3HAYUTH €EKT CIUILHOI Jii PEYOBUH, BITHECCHUX JI0
onuiei rpynu JIOLL.
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HOpMaTuB 3 KJ1acy SIKOCTI BOIU

Puc. 6. lnnamika xonunentpauii cyibdaris Biznocno I'TKpr.

JocmikeHHsT OCTaHHIX POKiB, IO CTOCYIOTbCS PHUOOTOCIONAPCHKOTO
BUKOPHCTAHHSI BOJOCXOBHINA, B OCHOBHOMY 30CEpeMKeHi nume Ha ¢iopi
ta (ayni Snmyra, 3okpema y poborax II. I'epacumroka (2025 p.), Illekka ta
T. B. Motopsoro (2024 p.), a Takoxx Bogach M., Panikar V. (2024 p.) [13, 14, 15].
BoHu He HaAarOTh OIIIHKKM CaMe CTaHy SIKOCTI BOJ| BOJONMH.

BucHOBKHM Ta mepcneKTHBH NMOJAJBIINX J0CHiTKeHb. Bogocxosuiie
Annyr € HaROIIBIIUM TPICHOBOAHUM 00’ ekToM OnechKoi 00nacTi, M0 BUKO-
PHUCTOBYETBCSI SIK PKEPENIO MUTHOTO BOJAOMOCTAaYaHHs, AJIsl pUOHOTO rocoaap-
CTBa Ta 3POLICHHS NPUIIEIINX CLIBCHKOTOCTIONAPCHKUX yTiab. Ha ocHOBI oTpu-
MaHUX Pe3yJbTaTiB MOXKHA 3pOOUTH HACTYITHI BUCHOBKHU:

1) Oyinxa sikocmi 600 Ons ipueayivinux yinei: Boga Bogocxosuia Simyr
3a kiacuikamieto bezgninoi C. f. (1984) 3a Bech mepion CIOCTEPEKEHb Y
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62,5% BumnaaKiB BU3HAHA OOMEXKEHO MPHUAATHO, MOTPeOye po30aBICHHS, Y
25% — npunarHa 1uis 3potieHHs; y 15,5% — norpebye po3BeaeHHs Ta XiMivHOT
Memmiopaiii. 3a Mmetonukoro Kemti Ta JIiGixa BCTaHOBJIEHO, 110 TOKCUYHOT 1Tii Ha
IPYHT MarHii He unHUTE. [IpoTe 3a KoHLEHTpauieto Harpiro y 2020, 2021 ta
2023 pokax BoJla MOXKE CHPAaBJISATH TOKCHUYHY JIF0 Ha IPYHT. Y pe3ysbTaTi po3-
paxyHKiB 3a MeTonukoro Moxketlika A. M. i Boporauka T. K. Bona BogocxoBuina
Oyna BHU3HAaHA HECHPUSATIUBOIO Ui MONUBY y 50% BHUMAAKiB, COPUSTIAUBOIO —
y 25% Ta HeCHpUSTIAMBOIO, TAKOIO, 110 BUKIUKAE OCONIOHLIOBAHHS IPYHTY — Y
25%. 3a meroaukoro JlemaprameHty cinbchbkoro rocmomapctea CIIIA (SAR)
MPOTATOM YCBOTO MEPIOAy CIIOCTEPEKEHb BOJAA XapaKTEPH3YETHCS HU3BKUM
PHU3UKOM OCOJIOHIIOBAaHHS IPYHTIB. 3a pe3ylbTaTaMH OLIHKH MeTomoM SSP,
BOJIa IPUIaTHA [T 3pOIeHHs Jiuie y 25% BUNaaKiB, Tl K y 75% croctepe-
JKEeHb BOHA BHABMJIACS HETIPUIATHOIO AT HOTO. 111 3MEHIIIEHHS] HEraTHBHOTO
BIUIMBY MOXKHA TIPOBOJIUTH TiIICyBaHHS IPYHTIB, BUPOILLYBaTH COJECTIHKI KyJb-
TypH 200 3aCTOCOBYBATH 1HIII METOIH MOTEPETHHOT 0OPOOKH.

2) Bona BomocxoBuiia Snmnyr 015 20cno0apCcbKo-nUmMHO20 8000KOPUC-
myeanns (BinnosimHo no JCTY 4808:2007) 3a cepeqHiM MOKAa3HUKOM iHTe-
rpanpHOro iHAekcy mpotsiroM 2020-2023 pokiB BigHOcHiacs A0 2-TO KIlacy
2(3) migkaacy — «go0pay, 3 YXHIOM JI0 «3aJ0BiIbHODY ClaOKo 3a0pynHEeHOi
MPUHHATHOT SIKOCTI.

CepennboaprMeTHUHE 3HAUCHHS 32 HAUTIPIIUMH NOKa3HUKaMH CKJIAI0
2,89, TOOTO BOJIa MPOTATOM YChOTO TIEPIOy CIIOCTEPEKEHHS HaJIexkaa 70 3-ro
kiacy (3(2) migkmac) Ta xapakTepu3yBaslacs SK «3al0BUTbHa», cabko 3a0pya-
HEHa 3 yXWJIOM JI0 KJacy «J100poi», uncToi. HaliOinbimii BIUIMB Ha SIKICTh BOJ
MPOTATOM YCiX POKIB JOCHTIKEHHS MaJId TaKi MOKa3HUKH, SIK CyXHH 3aJIUIIOK
Ta cyabQaru.

[Mpu ouinroBaHi ¢i3ionoriyHoi moBHOLIHHOCTI sikocTi Box (CanlliH
2.2.4-171-1) nepeBuIilIeHHS BEpXHBOT MEXI1 CIIOCTEPITranocs 3a 3arajbHOI0 KOp-
CTKICTIO, @ TaKOX 3a BMICTOM KaJbI[if0 1 MarHito. 3a MOKa3HUKaMHU HATpilo Ta
CYXOTO0 3aJTHIIKY 3a()ikCOBAaHO MEPEBUILEHHS K BEPXHBOT, TAK 1 HIDKHBOT MEKi
HOPMATHBIB.

JIst migBUIEHHS SIKOCTI TUTHOT BOAU JAOIIIBHO CKOPUCTATUCS JOIATKOM
B ACTY 4808:2007, B sixoMy HaBeAEHi TEXHOJOTiYHI MPUHOMH KOHIHIiIO-
BaHHA MOBEpXHEBUX BoA. OCOONMBY yBary CiiJ NPUAUTUTH 3aralbHO-CaHiTap-
HUM MOKa3HUKAM XiMIYHOTO CKJIaly BOIH.

3) HaiiGinbIn HeraTMBHUH BIUIMB Ha SKICTh BOJ BOIOCXOBHINA SimyT, sk
00’€KTy pub020cnodapcvkoeo npusHayents, CIpaBisiid PSYOBHHH, IO BiIHO-
CATBbCA 10 3arajbHO — CaHITApHUX MOKazHUKaMu. OcoOIMBO BUCOKI TEPEBH-
HIEHHS MPOTATOM YCiX POKIB AOCHIKEHb (DIKCYBAIUCS 32 BMICTOM CYJb(}ariB,
a'y 2021 poui — TakoX 1 32 KOHIEHTPALIE€I0 XJIOPUAIB. 38 TOKCHKOIOTIYHOIO
rpynoto JIOLII HaiiGineii nepeBuiieHHs BintHocHO [ /[Kpe crioctepiramucs y
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2020, 2022 Ta 2023 pokax 3a BMICTOM 3aJi3a 3arajbpHoro, a y 2021 pori — 3a
BMICTOM a30Ty aMOHIHOTO.

4) Bucoki koHIeHTpalii cyiab]aTiB, MarHito, HaTpito MOB’A3aHi 3 BHCO-
KOIO MiHepali3alielo BOAW y BOMOCXOBHILI SINIMYT, OCKIIBKH TaM HEMae MpH-
POMHOT IUPKYJIALIL, a piuky, MO BIaAaloTh y Hhoro (Benukuii SAnmyr ta Kapa-
CyJaK), TAKO)K MalOTh BICOKY MiHEpaTi3aIlito.

5) Piuka Benukuii SInmyr maiike MMOBHICTIO TPOTiKae 1o teputopii Mon-
JIOBU, TOMY IHMTaHHS 3a0pyaHeHHs i1 Box Tpeba BHpIIIyBaTH Ha MiKICpPXKaB-
HOMY DiBHI.

IHopsku: HeMae.

diHaHCYBaHHS: HEMAE.

KondutikT inTepeciB: Hemae.

ASSESSMENT OF THE SUITABILITY OF THE WATERS
OF THE YALPUGH RESERVOIRIN THE CITY
OF BOLGRAD FOR VARIOUS TYPES OF WATER USE

Romanchuk M.E. — Candidate of Geography, Associate Professor
orcid.org/0000-0002-1741-7262
Tyshkevych M.1. — 2st year Master s student,
orcid.org/0009-0007-0543-5424
Odessa 1.1. Mechnikov National University,
mromanchuk67@gmail.com, fgvfhbujn@gmail.com

The Yalpuh Reservoir is part of the Danube Lakes system and is used for irrigation,
drinking, and fishery purposes. Until the 1960s—1970s, it had the status of a lake and
maintained a natural water exchange with Lake Kugurluy. After the construction of
dams and sluices in the 1970s, all Danube Lakes were transformed into filled reservoirs
with a regulated hydrological regime. Currently, the Yalpuh—Kugurluy Reservoir is
replenished with water resources from the Danube River through the “105th Kilometer,”
Repida, and Skunda canals.

We conducted an assessment of the water quality of the Yalpuh Reservoir near
the city of Bolhrad, located in the south of the Odesa region, for the period 2020-2023
for irrigation, drinking, and fishery purposes.

To determine the suitability of water for irrigation, the following methods were
used: the classification by S.Ya. Bezdnina (1984), which analyzes the percentage
ratio of sodium ions to the total cations in comparison with mineralization; the Kelly
and Liebig method, which calculates the ratio of sodium to the sum of calcium and
magnesium, as well as the ratio of magnesium to the sum of calcium and magnesium;
the method by A.M. Mozheiko and T.K. Vorotnyk, which characterizes the ratio of
the sum of sodium and potassium to the sum of calcium, magnesium, sodium, and
potassium in comparison with coefficient K; the “Soluble Sodium Percentage” (SSP)
method, which determines the ratio of sodium and potassium to the total concentration
of cations; and the Sodium Adsorption Ratio (SAR) method, which is based on the ratio
of Na' ions to Ca?" and Mg? ions.
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It was established that the reservoir water meets the standards according to all
methods except SAR only in 2022, while in other years, to improve its quality, it requires
dilution with fresh water and the application of other pre-treatment methods. According
to the SAR indicator, the water of the Yalpuh reservoir has a low risk of soil sodicity
throughout the entire study period.

The assessment of water quality for domestic and drinking purposes was carried
out in accordance with DSTU 4808:2007 (Ukrainian National Standard for Drinking
Water) based on average and worst indicators. According to the methodology, centralized
drinking water supply sources are assessed by 80 indicators grouped into seven
categories. In this study, 15 indicators from two groups were considered, so the water
quality assessment in Bolhrad is approximate: Group II — General sanitary indicators
of chemical composition: dry residue (mineralization), sulfates, chlorides, magnesium,
total hardness, pH, ammonium nitrogen, nitrite nitrogen, nitrate nitrogen, biochemical
oxygen demand (BOD:s), chemical oxygen demand (COD), dissolved oxygen; Group
VII - Toxicological indicators of chemical composition: total iron, petroleum products,
and synthetic surfactants (SPAR).

The study showed that, according to the average integral index, the water
quality in the Yalpuh Reservoir was “good”, i.e. clean water with a tendency toward the
“satisfactory” class — slightly polluted but acceptable quality. According to the worst
indicator, the water quality was characterized as “satisfactory”, slightly polluted with a
tendency toward the “good” class.

The assessment of physiological suitability of water (SanPiN 2.2.4-171-10)
revealed that the highest exceedances were observed in sodium content and dry residue.

For the assessment of water intended for fishery purposes, the method of
comparing actual data with regulatory values grouped by the Limiting Indicator of
Harmful Effect (L/H) was applied, which includes sanitary-hygienic, toxicological,
and fishery criteria. It was determined that during the entire observation period, the
maximum exceedance of toxicological LIH indicators occurred in 2020 — by 4.13 times,
and the sanitary-toxicological LIH — in 2021 — by 8.48 times. Due to limited data,
the fishery LIH was determined only by the indicator of petroleum products, which
remained within the normative limits.

Key words: irrigation, drinking water, fishery purposes, organoleptic indicators,
toxic substances, general sanitary indicators.
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