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BEPTUKAJIbHI ®EPMU SK IHHOBALIMHUKX HAMPSAM CTAJIOIO
CUJIbCbKOIo rocrnolAPCTBA

CinbcbkorocnopapcbKumu CeKTop nepeXxumBae  TpaHcdopmauilo,
3yMOBJIEHY IHHOBAUiMHMMWU TEXHOJIOFiAMM, CNPSAMOBAHMMMU HA NiABULLEHHSA
cTanocTti BUpoO6HULTBA NPOAYKTIB XapyyBaHHA. OAHUM 3 KJIIOYOBUX AOCATHEHb
€ BepTUKaJsibHe 3eMiepo6CcTBO — cnoci6 BMPOLLYBaHHA POCJ/IUH B 3aKPUTOMY
KOHTPOJIbOBAaHOMY cepeanoBuLLi. Y CTaTTi PO3rnsAHYTO Cy4aCHUWA CTaH PO3BUTKY
BepTUKanbHUX ¢epM AK iHHOBAUIAHOI TEeXHONOrii KOHTPOJIbOBAHOIrO
arpoBupo6HuuTBa. [[poaHanizoBaHO OCHOBHI TEXHOJNOTIYHI NiAX0AN, NPUHLUNKN
JYHKUIOHYBAaHHA BepPTUKANIbHUX arpocucTteM, IX nepeBaru Ta HeAONIKMU.
Ocobnusy yBary npuaineHo MUTAHHSAM eHeproedeKTUBHOCTI,
pecypco3bepe)xeHHs, eKoJIoriyHoi 6e3nekn Ta nepcrneKTMBaM BMKOPUCTAHHA
BepTUKanbHoro d¢depmepcTtBa B YyMoBax YypbaHisauwii Ta 3MiH Knimary.
BcraHoBneHo, wWo BepTuKanbHi pepMu 3abe3neuyyloTb 3Ha4YHE CKOPOYEHHSA
BMKOPUCTAHHSA 3eMeJNIbHUX i BOAHUX PpecypciB, AO03BOJNIAKTb OTPUMYBATH
CcTabinbHUM ypo)Kal NMPOTAroM PoOKy Ta MiHiMi3ylOTb HEeraTUBHMWA BNJIMB Ha
poBKinna. OgHaK npakTUYHa peanilauis uboro niaxony notpebye BpaxyBaHHSA
TaKuX aopaatkoBux ¢paKTopiB, AK CNOXXMBAHHSA eHepril, KaniTanbHi IHBECTULLINHI
Ta onepauiiHi BATPaTW, a TaKOXX TPYAHOLi, NOB'A3aHi 3 BUPOLLYBAHHAM
OKpeMux KynbTyp. HesBakaroum Ha Ue, pe3ynbTaTu AOCHIAXEHb CBiA4YaTb Npo
AOLINbHICTD NOAANBLUIOI0 PO3BUTKY TEXHOJIOriM BepTUKanbHoro ¢pepmepcrea
AN NiABULIEHHA CTIMKOCTI CiNbCbKOro rocnopapcrtea Ta e@(EeKTUBHOCTI
BMKOPUCTAHHSA pecypciB.

Knrwo4oBi cnoBa: BEpPTUKAIbHI depmuy; eHeproedeKTUBHITb;
pecypco3bepexXeHHs; KOHTPOJSIbOBaHE CepefoBULLE; FOPOMNOHIKA; aeponoHiKa;
CTannN pO3BUTOK.

MocTtaHoBKa npo6nemMu. 3a NPorHo3aMu COLIONOTIB, YNCENbHICTb
HaceneHHs y 2050 poui 3pocte po 9,7 Mnpa, npu 4omy OGinblwicTb
HacesleHHa npoXuBatuMme B MicTtax [1]. Takui pemorpadiyHuim 3cyB
BMMaraTMme BNpOBaAXKeHHS CTanux Nigxonie Ta WBMAKOIo BUPOoOHMUTBA
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Xap4yoBoro npopoBonbcTBa. LLlo6 3abe3neunTtn npopoBosibyy 6e3neky
HeoOXiAHO WYyKaTK WNSXM Ta 3acobu, 3a [ONOMOroK SKUX MiCTO MOr/I0 6
3abe3neuntn cebe noBHicTIO, abo xo4ya 6 YacCTKOBO, NPOAYKTaMMU
XapyyBaHHS.

AHani3 ocTaHHiXx pocnimkeHb Ta nyb6nikauwin. [locTayaHHs
NPOAOBOJSILCTBA € BAXJ/IMBMM HE TIJIbKM HA perioHajsbHOMY, a i Ha
Mi)KHapOQHOMY PpiBHi, WO nNpuU3Beso0 A0 Pi3Koro 36ifbLEeHHS
BaHTakonepeBe3eHb i, K HACNIAOK, 3anofisiHHA €KONOriYyHol wWwKoau
HaBKONMWHbOMY cepegoBuwy [2]. KpiMm Toro, cborogHi cy4acHe
3eMnepobCTBO CTUKAETBCA 3 TAaKMMU BUKINMKAMWU, SK 3MiHA KJiMmaTy,
3HAYHI BMKMAM MAPHUKOBMX rasiB, Aerpagauis rpyHTIB | BUCHAXXEHHS
BUKOMHUX PECYPCIB, WO YCKIAAHIE NOro CTiNKMN po3BUTOK. Ha popaTtok
00 OKpeCNeHUX acnekTiB, NOPOMAXKYHTbCA HOBI GaKTOPW CMNPUYUHEHI
NOBHOMACLUTAOHOK POCIMCbKOK arpecieto, Wo NpM3BoAUTbL A0 PYNHIBHUX
HacnigKiB AOns TPaguUIiMHOIO CinbCbKOro rocnopgapcrteBa. Tomy 6e3
CYMHIBY, L aCNeKTU  CyTTEBO  BMAMBAKWTb HAa  TPaAuUUiNHI
CiJIbCbKOrOCNogapChbKi MPaKTUKKU, NIOKPECNYN HaranbHy notpedby B
IHHOBALINHUX Ta pecypco3bepiraloymx pilleHHAX, SKi MawTb 3MOry
ebeKkTnBHO 3abe3nevyBaTn cy4vacHi notpebu. OgQHUM i3 TaKUX pilleHb €
BepTUKanbHe ¢epmMepcTBO — CMOCi6 BMPOLLYBAHHSA POC/IUH B 3aKPUTOMY
KOHTpPO/NIbOBaHOMY cepegoBuuli [3], wo MaKkcuMisye BMpPoOBHUUTBO Ha
OOMHMUI NnowWi Ta He noTpebye BMKOPUCTAHHSA 3eMeNbHUX PecypciB
CiJIbCbKOrOCNOOapCbKOro MPU3HAYeHHs, Wo pobuTb Koro ocobnmeo
epeKTUBHUM Yy MicTax 3 o0OMexeHMM npocTtopoM [4]. BepTukanbHe
depMepcTBO € CTPATEriYHMM HaNpPsAMOM ManbyTHLOro arpoBMPOOGHULTBA,
LLIO MOEQAHYE TEXHOMOTIYHICTb, CTaNICTb | MICbKY iHTerpauito. [na YkpaiHu
Le He JInLIe MOXNMBICTb 3abe3neynTn NPoaoBosibYy 6e3mneKy, a M WaHc
CTBOPUTU HOBY Hilly BWUCOKOTEXHOJNOTIYHOrO arpobi3Hecy, 34aTHOrO
NPauloBaTU HaBITb Y KPU30BUX YMOBAX.

MeTta pocnimkeHHA. MeToo OOCNIAXEHHSA € aHANi3 BEePTUKAIbHUX
depM SK IHHOBALIMHOrO HamnMpsiMy CTanoro CifibCbKOro rocnogapcTea,
BM3HAYeHHSA TXHiX nepeBar, 06MeXeHb Ta NEePCNeKTUB BMNPOBAAXEHHS B
YKpaiHi.

Buknap ocHoBHOro marepiany. BepTukanbHe ¢depmMepcTBO — Ue
PEBONOUINHUN NiAXig 00 BUPOLYBAHHS CiNbCbKOrOCNOAAPChKMX KYNbTyp
3 KOHTPO/JIbOBAaHMM CcepefoBULLEM, SIKE BBAXKA€ETbCA NigepoM y codepi
epeKTUBHOIrO BUKOPUCTaHHA pecypcie [5]. BoHo 6a3yeTbcs Ha

313



Cepisa «Cinbcbkorocnofapcbki Hayku» ISSN 3154-8059
Bunyck 2(114) 2026 p. 4. 2

BUKOPUCTAHHI BEPTUKANbHUX MJOWMNH Y BUCOTHMUX CNOpyAax, Tennauusx,
KOHTenHepax abo cneuianbHUX NPUMILLEHHAX AN PO3MILLEHHSA POC/INH Y
KilbKa 4pyciB, WO [O03BONISE MAKCUMI3yBaTU MNPOLYKTUBHICTL Ha
obMeXKeHin nnotw,i.

ABTOPOM KOHLENUIT Ta TEPMiHY «BepTUKaNbHi ¢epMn» BBaAXKAETbHCSA
npodecop Konymbincbkoro yHiBepcutety [ikcoH [JecnoM’ep. TexHonoril
BepTUKanbHOro ¢epMepcTBa novanu po3pobnaty 6n1m3bpko 15 pokie Tomy,
a NPaKTM4YHe 3acTocyBaHHA BoHM 3Hanwnu y CLUA, Kanagai, LWeeuii, AnoHil
Ta HU3Li IHW WX PO3BUHEHWUX KPATH NiBHIYHOI NiBKYI, @ TaKOX B ABCTpanil,
SIKa MA€ 3Ha4YHi NycTesnbHi TepuTopil, NoumHatoum 3 2012 poky. AckpaBum
NPUKAAAO0M YCNiWHOI peani3auil NpoeKTy BepTUKanbHoro depmMepcTsea €
aMepuKaHCcbKa KoMnaHia «AeroFarms», Qe 4Ona  UWiNopiyHOro
BUPOOHMUTBA NPOAYKLiT TYT BUKOPUCTOBYETLCS TEXHOJIOTiAA aePOMOHIKM Ta
OCBIiTNEHHA ¢iToNlaMnaMu, WO A03BOJSISE 3abe3neynTu WBUAWNNA LUK
BUPOLLYBAHHA Ta OTPMMATM OiNbWMM ypoXKauW, HiXK NpM iHWMX BMAax
BUPOLLYBAHHS.

YKpalHa Tex [ony4unaacsa 4o BNpoBaAXKEeHHSA TaKOro nporpecuBHOro
HanpsaMy BuUpobHuuTBa. OpHiero 3 Hambinbw ycniWHUX NpPUKNagiBe
peani3auil BepTMKanbHOro ¢epMepctBa B YKpaiHi € KoMnaHia Green
Future. 3aBOsiKM 4YMCNEHHUM eKcnepuMmeHTaM ¢epMa po3pobuna
HAaUNPOAYKTMBHIWY B YKpalHi CUCTEMY TigpPOMOHIKM, WO [03BOSNIIO
36inbWwWKTN BUPOBHMLUTBO 3eneHi 3 1,5 no 3 kr Ha M? [6].

BepTukanbHi ¢epMm B NOPIBHAHHI 3 TPAAULIMHMMW MeTOoOaMMU
BUPOLLYBAHHSA CiNbCbKOrocnogapcbKol NPoAYKLUil MaloTb NEBHI NepeBaru.
3aBOosKM MigTpMMUI  NEeBHOro TeMnepaTypHOro i aTtMocdepHoro
MiKpOKJiIMaTy BCepeauHi ¢epMn, BUPOLLYBATU HEOOXigHI KynbTypu i
36MpaTn ypoxKal MOXHa HaginHo uinun pik [7]. BukopucrtaHHa LED-
OCBITNI€HHSA O03BOJISE PEry/I0OBATM CNEKTPANIbHUIM CKNAaA CBITNA 3aJ1I€XKHO
Big, noTped KynbTypu, WO 3HAYHO nNigBULLYE eHeproedeKTUBHICTb
BepTuKanbHux d¢epm [8]. [ocnigeHHA cBigYaTh, WO ONTMMi3auis
CBITNOBOr0 CNeKTpa 34aTHa NigBuyBaTU POTOCUHTETUYHY AKTUBHICTb
POC/INH | NOKpPaLLyBaTK AKICTb npoaykKuil. Y gocnigxeHHi Meinusch ta iH.
[9] niokpecnweTbcA BaXKNUBICTb BUPOLWLYBAHHSA POC/NUH Y 3aKPUTUX
NPUMILLEHHSAX i3 WTYYHUM OCBIiTNIeHHAM. OCHalLeHHS BepTUKaIbHNX depm
BIiTPOBMMU | COHAYHUMM YCTAHOBKAMM 3p0OUTb TX MOBHICTIO EHEPreTUYHO
He3aNeXXHUMMU.

3aBOsKM 3aMKHYTUM CUCTEMAM BePTUKaNbHI GepMn CNoXKMBAKOTb
Ha nopaaok MeHwe Boau — 0o 90-95% MeHwWwe, WO € KPUTUYHO BAXKJTMBUM
y perioHax i3 pediumtoMm Boau [10]. Le pocAraetbca 3aBOAKM
3aCTOCYBAHHIO TOYHMX CUCTEM 3POLUEHHS, TAaKUX SK TigpPOMOHIKa Ta
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AeponoHika, BMNPOBAOXKEHHK TEXHONOrn peuumpKkynsauili Boau Ta
CTBOPEHHIO KOHTPOJSIbOBAHOIro CepenoBuLLa, SIKe MiHIMI3ye BTpPAaTK 4yepes
BunapoByBaHHs [11]. OgHieto 3 ronoBHUX NepeBar BepTUKaNbHUX GepM €
Hag3BMYaNHO BMCOKA e(EeKTUBHICTb BMKOPUCTAHHA Mnuowi. 3a AaHuMm
OOCNIOXEHb, YPOXAMWHICTb Ccanaty y BepTUKaNbHUX ¢epMax MoxKe
ctaHoBuTM 60-105 Kr/M? Ha PpiK, WO CYTTEBO MEPEBULLYE MOKA3HUKM
TpaauuinHoro 3emnepobcTea.

BupoliyBaHHSA poCnnH 3a TaKOK TEXHOOFE A03BONATL 3MEHLLNTY
ab0 NOBHICTIO BiAMOBUTMCS Bif 3acTOCyBaHHSA repbiumais, nectuumnaie Ta
nobpus, 3abe3neyMBlUM  HaCeNleHHA  HaTypasibHOK  OPraHiyHOoMW
npoaykuicto [12]. Oo Toro > ue He noTpebye 3aCTOCyBaHHSA TPAKTOPIB,
KOMDOaMHIB Ta iHWOI CiNIbCbKOrocnoaapcbKoi TexHikKn. [oToBa npogykKuis
TAKOX He noTpebye nepeBe3eHb Ha AaneKky BiacTaHb. Bce ue ponomoxke
3HU3UTU TPAHCMNOPTHI BUTPATK | CKOPOTUTU CNOXKMBAHHA EHEPropecypcis,
O TakoX 6e3nocepefHbOo 3HMXKYBAaTUMe 00CArM BUKMAIB MAaPHUKOBUX
rasie, NOB'A3aHUNX i3 NepeBe3eHHAM NPOAYKTIB XxapyyBaHHa [13].

CyyacHi TexHonoril, Taki K aBTOMaTU3aUuis, WTYYHUN [HTENEKT,
iHTepHeT pe4yen | pobBOTOTEXHIKA, QAKTMBHO BMPOBAMXYHOTbCA Yy
BepTMKanbHe d¢epMepcTBo. OpHMM i3  HAMBAX/MBIWKMX ACNEKTIB
aBTOMAaTM3aUil y BEpPTUKANIbHOMY CilIbCbKOMY rOCNOOAPCTBI € 3HA4He
NiABULWEHHA epeKTUBHOCTI (CKOpOYEHHSA Py4YHOI Mpaui Ta NPUCKOPEHHS
CiNbCbKOroCnoAapcbKMX MNpoLuecis), WO MpPU3BOAUTL OO0 3arajbHoro
3pOCTaHHA  CiNlbCbKorocnogapcbkoro  cektopy [14].  KnwoyoBumu
efleMeHTaMn aBTOMaTu3auil € CUCTEMU 3POLUEHHS, KJIMAT-KOHTPOJb,
MOHITOPWUHI BONOrOCTi FPYHTY Ta BUKOPUCTaAHHA poboTiB abo ApoHiB ans
BHECEHHSA necTtuumnais. BnpoBap)keHHs poboTiB Ha 6a3i WTy4yHOro
IHTENEeKTY Ta [AOPOHIB [L[OMOMOXe 3MEHLWUTU CNOXWMBAHHA BOAWM Ta
necTMuMaiB, a TakoX 36epertv poawuiCTb FPYHTY, WO B KiHULEBOMY
NiACYMKY MiABULLUTL BPOXaNHICTb Ta AKICTb npoaykuii [12].

IHTepHeT peuent (loT) BUKOPMCTOBYETLCS ONSA MIAKIOUYEHHSA Pi3HUX
NPUCTPOIB Yy rocnodapcTBi ons 36opy Ta 06pobKM OaHMX, WO [LO3BOJSISE
TOYHO KOHTPOOBAaTUM YMOBW BUPOLLYBAHHA Ta BYACHO pearyBaTtM Ha
3MiHW. BnpoBag)XeHHS MalWMHHOMO0 HABYaHHSA B CiibCbKOMY FOCNOAAPCTBI,
a 30KpeMa y BepTUKanbHOMY 3eMnepobCcTBi, Npn3Besio A0 BUKOPUCTAHHS
PO3YMHUX [ATYMKIB Ta BUWKOHABYMX MeXaHi3MiB. K pe3ynbrar,
BinOyBaeTbCA  MOCTINHA  €BOJIOLIA  TEXHOJNOriN, WO  [J03BOJNISIE
aBTOMATM3yBaTU arponpouecyu Ha pepani BULMX PiBHAX, WO Bede A0
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Kpawol NpoAyKTMBHOCTI Ta NigBULLEHOT NPOrHO30BaHOCTI Bpoxato [15].
Bce ue 0o03B0ONSAE HE TiINIbKN KOHTPOIOBATU NMPOLLECU B PEXKMMI peasibHoro
4yacy, a 1 oNTUMI3yBaTu BUTPATKN, MPOrHO3yBaTN BPOXKAWHICTb | MPUAMATH
edeKTUBHI YNPaBNIHCbKI pPilLEHHS.

BepTukanbHi  ¢pepMm  cnpusiloTb  PO3BUTKY  ypbBaHiCTMYHOro
3emMnepo6bCcTBa, Yy BEJIMKMX MICTax IX MOXHa PO3TallOBYBAaTW Ha Aaxax
OoyouHkie, y nigBanax abo okpemux cnopygpax. Lle Mae ocobnuee
3Ha4YeHHs, af)Ke BOHO A03BOJISE NOCTAYATU AKICHI CiIbCbKOroCcNoAapChbKi
TOBapw, 36epiratoyum X BUCOKY NOMKUBHY LiHHICTb Ta MiHIMi3yloun BTpaTn
— npobnemu, AKi 3a3BMYan BMHUKAKTb Ni4 4ac TPAHCMNOPTYBAHHS Ha
paneki BigctaHi abo nig yac Tpueanoro 36epiraHHs. Lle Takox po3Bonse
3MEHLWMNTUN BUKMAM NnapHUKoBux rasie [16]. OKkpiM UbOro, po3TallyBaHHS
depM y Mexax MiCbKux naHawadTiB TaKOX CNPUSE CTBOPEHHIO HOBUX
pobounx Micub, WO AOMBEPCUPIKYE CTPYKTYPY MiICbKOI €KOHOMiKKu. Y
OinbwocTi  ypbaHi30BaHWX  perioHiB  CBITY  BMCOKOTEXHOJOFiYHI
BEHTUNbOBAHI TEeNNNLUI 30aTHI KOHKYpPYBaTu 3 BEPTUKANbHUMU depMamMu
3a piBHEM €HEepProcnoXXnMBaHHA. 3HaHHA NPO Ue € dyHOAMEHTANIbHUMK NS
€HEepPreTUYHOI OUIHKM Pi3HMX aBTOMAaTU30BAHUX CUCTEM 3eMsiepobcTBa
[17].

MNpoTe, nepexig OO BepTMKaNbHOro ¢epMepcTBa € KOMMIEKCHUM |
AOBroTPUBANNM NPOLLECOM, WO NOTpebye TEOPETUYHOrO Ta NMPAKTUYHOIO
poonpautBaHHA. Llen nigxig, xoua n Mae 3HAYHUM NOTeHUIaN, CTUKAETLCSA
3 NeBHUMU oOMexeHHAMU. [llepwoveproBuMn npobremMamMm € BUCOKI
KaniTasibHi BUTPaTW 4epe3 HeOobXiaHICTb CKNagHoro obnagHaHHA |
TexHonorin. Hanpuknag, 6yaiBHUUTBO BEPTUKANbHUX PEpM KOLWITYE Big
1000 mo 4000 eBpo/M?, WO 3HAYHO NMepeBULLYE BAPTICTb CMOPYAXKEHHS
Tennuub (100-300 eBpo/M?) Ta yriab BigkpuToro rpyHTy (0,5-50 eBpo/M?)
[18]. Ha eTani ekcnnyaTauil BepTMKanbHi rocnofapcTBa CTUKAalOTbCA 3
OO0OATKOBMMWN E€KOHOMIYHUMU BUKNNKaMU Yy cdepi eHeprocrnoXXnBaHHSA
[19]. 3okpeMa, 3HayHa 4YacTKa onepauinHUX 3aTtpaT npunagac Ha
OCBIT/IEHHS Ta KNiMaT-KOHTpPoNb — B cepeaHboMy 40% Ta 38% BignosigHo
[20]. Lle TakoX CNPWYMHAE 3HA4YHi BUKMAM MAPHUKOBUX rasiB Ta
BUCHAXXEHHA MNPUPOOHUX CUCTEM, TMOB'A3aHMX i3 BMKOPUCTAHHSAM
BUKOMHUX PecypciB Ha 3abe3neyvyeHHs NOAIOHUX eHepreTMYHux npobnem
[21]. Konu » BepTuKanbHi ¢pepMuM NpaLiooTb Ha OCHOBI BiAHOBAOBAHOI
eHeprii, AK-oT BiTPoBOI abo COHAYHOI, TO [OJ19 BCTAHOBJIEHHSA LMX

€HEepreTUYHMUX CUCTEM NOTPiIOHA 3HAYHA KiNbKICTb 3eMeSIbHOro NPoCTopYy
[22].

Cepepn iHWWX TPYAHOLWIB MOXHA BUMOKPEMUTU TaKi: Yepe3 BUCOKY
3aJ1eXKHICTb BiJ, TEXHOJIOTIN POCSIMHN MOXKYTb 3a3HAaTWN CEPMO3HOI LUKOAMN Y
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pa3i BigK/lOYEHHSA efleKTpoeHepril abo HeCNpPaBHOCTI CUCTEMM 3POLUEHHS
[23]; a TaKkox HeobXigHICTb TOYHOro MOHITOPUHIY — CUCTEMMU
BereTauivHOro BMWPOLLYBAaHHSA, 30KpPeMa TrigpOrnoHiKa, aeponoHika Ta
aKBaMNOHIKa, NOTPebyTb PeTeSIbHOr0 KOHTPOJIK YNPAaBiHHSA XXUBEHHSAM,
06NPUCKYBaHHSA NecTMUNAAaMU Ta 3POLLEHHS POCNUH [24].

Hapasi HannowupeHilwnMu poCAMHAMK, WO BUPOLWLYHTbCA Yy
BEPTUKaNbHUX PepMax € MIKPO- Ta IMCTOBA 3€J1€Hb, WO NOSACHIETLCA IX
KOPOTKMM LWKIOM POCTY, BUCOKOK PWUHKOBOK BapTICTIO Ta 30ATHICTHO
LWBWAKO afanTyBaTUCSA A0 KOHTPOSboBaHUX cepeposuuy [25]. Takox 3a
LIEID TEXHOJIOTIEID BMPOLLYOTLCA Aroau, GPYKTU Ta OBOYI, NiKAPCbKI
POC/IMHU, KBIiTW, @ TaKoX KaHabic. Lli pocnnHun ctaHoBnate nuwe 2,1%
(32,8 MinbioHa rekTapis) Bif CBiTOBOT 3eMeNbHOT MOLLI, BiABeOeHol ana
CMOXWBYOr0 arpapHoro BUpoBHUUTBa [26]. Tox, nepcnexkTusm
NOAaNbLWOro pPO3WMPEHHSA LbOr0 CMNUCKY 3anexaTb Bif PO3BUTKY
TEXHOJIOTW, FeHEeTUYHOI aganTauil poC/ZIMH Ta ONTUMI3aLUil EKOHOMIYHUX
Mopaenemn.

OTke, npakTM4YHa peanisauis uboro nigxogy noTtpebyBaTume
BPaxyBaHHSA TaKUX [O0OATKOBUX QaKTOPiB, K CNOXXMBAHHA eHepril,
KaniTasibHi IHBECTUUINHI Ta onepauiMHi BUTPATW, a TaKOX TPYLHOLLI
NOB'AA3aHi 3 BUPOLLYBAaHHAM OKpeMux KynbTyp. HesBa)kawoum Ha ue,
pe3ynbTatu [O0CMIOXXEHHS CBig4YaTb MNP0  AOUINbHICTL MNOLaNbLUOro
PO3BUTKY TEXHOJIOFi BepTUMKaNbHOro ¢epmepcTea A9 NiABULLEHHS
CTIMKOCTI CiNIbCbKOro rocnogapctBa Ta e¢deKTUBHOCTI BUKOPUCTAHHSA
pecypcis.

BucHoBKK. BepTukanbHe ¢epmMepcTBO — He MNpPoOCTO TpPeHAd, a
BioMoBiAb Ha rnobanbHi BUKNNKK: ypbaHi3auito, 3MiHy KniMaTy Ta gediuunt
pecypciB. 3aBOskn epeKTMBHOMY BUKOPUCTAHHIO NPOCTOPY i BOAU, LEWN
nigxiga Mae noTeHuian 3abe3neynmTv MicTa CBIXKMMU NPOOYKTaMu
6e3nocepeaHbo Ha Micui. Xo4a TeXHONOria NoTpebye 3HAYHUX IHBECTUL N
i poceigy, 1l MEepPCNeKTUBHICTb 0YEeBUAHA. 3 KOXXHWUM POKOM 3POCTAE
KiJIbKiCTb MPOEKTIB, W0 AEMOHCTPYIOTb, IK arpapHe ManbyTHE MoXe OyTK
BEPTUKANBHUM — 4YUCTUM, PO3YMHUM | eKonoriyHuMm. BopgHouac
3aNMWAKTBCA aKTyaJlbHUMU NUTAHHA NiABULLEHHS eHeproePeKTUBHOCTI,
ONTUMI3aUIl TEXHONOrYHMX nNpoueciB Ta EKOHOMIYHOI [OUiNbHOCTI
BNPOBAAXEHHA TaKMX CUCTEM, WO noTpebye nopanbliMX HAYKOBUX
OOCNIOXEHb.
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VERTICAL FARMS AS AN INNOVATIVE APPROACH TO SUSTAINABLE
AGRICULTURE

The agricultural sector is undergoing a transformation driven by
innovative technologies aimed at improving the sustainability of food
production. One of the key developments is vertical farming — a method of
growing plants in a closed, controlled environment. This article examines the
current state of development of vertical farms as an innovative technology for
controlled agricultural production, which maximises output per unit of area
and does not require the use of agricultural land, making it particularly
effective in cities where space is limited. It analyses the main technological
approaches, the principles of operation of vertical agricultural systems, and
their advantages and disadvantages. Particular attention is paid to issues of
energy efficiency, resource conservation, environmental safety, and the
prospects for the use of vertical farming in the context of urbanisation and
climate change. It has been established that vertical farms significantly
reduce the use of land and water resources, enable a stable harvest
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throughout the year, and minimise the negative impact on the environment.
However, the practical implementation of this approach requires
consideration of additional factors such as energy consumption, capital
investment and operating costs, as well as the difficulties associated with
growing certain crops and maintaining technological systems. In addition,
vertical farms require constant monitoring of irrigation and lighting systems
to ensure efficient production. Despite this, research findings indicate the
advisability of further developing vertical farming technologies to enhance
the sustainability of agriculture and the efficiency of resource use. Vertical
farming is a strategic direction for the future of agricultural production,
combining technological efficiency, sustainability and urban integration. For
Ukraine, this is not only an opportunity to ensure food security, but also a
chance to create a new niche in high-tech agribusiness, capable of operating
even in times of crisis.

Keywords: vertical farms; energy efficiency; resource conservation;
controlled environment; hydroponics; aeroponics; sustainable development.
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