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TEXHOJIOI'Ii BHECEHHS JIOBPUB Y CYYACHHUX TEINJIMYHUX
IroClHOJAPCTBAX

Y cmammi posenanymi ocnosni mexnonoecii ma cnocobu eHecenHs 000OpU8 Y CYYACHUX MENAUYHUX 20CNOO0APCMEaXx,
nepesazu ma Hedonixu. Ix eniue Ha nPOOYKMUSHICMb MERTUYHO20 BUPOULYEAHHSA CibCLKO2OCO0aPCHKOL NPOOYKYIL.
Kniouosi cnosa: pepmuzayis, smiwyeanns, enecenus 0obpus, mikcep 0o6pus, NPONopyitiHuLl HAcoC-003amop, MOYHICMb
003Y8aHHSI, MENIUYHE 20CRO0APCMBO, 2IOPONOHIKA.
BABYN IHOR, PAVLO LUTS, SERHIY RIPA
Vinnytsia National Agrarian University

FERTILIZER APPLICATION TECHNOLOGIES IN MODERN GREENHOUSE FARMS

In the article, a comprehensive analysis of modern technologies of fertilizer application of greenhouse farms is carried out, in particular,
the importance of fertigation as one of the leading methods of integrated supply of fertilizers and water through drip irrigation systems is emphasized.
This method is effective due to precise control over the amount of nutrients supplied to the plants. In particular, the article examines different types
of fertigation equipment: proportional metering pumps, Wintour injectors and special fertilizer mixers. These devices not only guarantee the exact
dosing of nutrients, but also reduce the consumption of fertilizers, which has a positive effect on increasing yields.

The importance of automating the fertilizer application process, which minimizes the impact of the human factor, reduces the risk of
errors, and ensures constant monitoring of the concentration of nutrients, is emphasized separately. This allows you to maintain stable conditions
for the growth of crops. The introduction of precision farming systems, which adapt the application of fertilizers to the individual needs of each zone
of the greenhouse, contributes to the rational use of resources and the reduction of environmental burden.

Hydroponic systems are also analyzed as one of the modern approaches to growing crops in greenhouses. They allow you to fully control
the process of plant nutrition, excluding dependence on soil conditions, which makes this method especially effective in greenhouses. The article
emphasizes that the use of hydroponics and other advanced technologies helps to optimize the use of resources and increase the productivity of
agricultural production.

At the end of the article, the prospects for the further development of fertigation technologies, automation of processes and the
introduction of innovative approaches in greenhouse farms aimed at increasing efficiency, productivity and reducing the negative impact on the
environment are highlighted.

Key words: fertigation, mixing, fertilizer application, fertilizer mixer, proportional dosing pump, dosing accuracy, greenhouse farming,
hydroponics.

Beryn

CyyacHi TEeIJIM4YHI TOCIOJApCTBA BiJIrpaloTh BAXIMBY pOJib y 3a0e3ledyeHHi CTaOlIbHOr0 BUPOOHMIITBA
OBOYIB, STiJ Ta IHIIMX KYJIBTYp B YMOBax KOHTPOJBOBAHOTO CEpeloBHINA. TEIUIMYHI TOCIOAAPCTBA JO3BOJISIOTH
e(heKTHBHO BUKOPUCTOBYBATH OOMEXKEHI IUIONII [JIsi BHPOOHHIITBA, ajie¢ MOTPEOYIOTh IMPHU I[OMY OINTHMAJIbHE
3a0e3neueH sl POCIMH HEOOXIIHUMH MOKMBHUMH peuoBHHAMHU. BHeceHHs JOOpUB € OJHUM i3 KIIIOUOBHX €JIEMEHTIB
TEXHOJIOTIYHOTO TpOoIecy B TeIUIX. OnTuManbHe KUBJICHHS POCIMH Ma€ KPUTHYHE 3HAUCHHS IUIS JOCSTHEHHS
BHCOKOI BPO)KaHOCTI Ta SIKOCTI TPOJTYKIIii.

CpOrosiHi BUKOPHCTaHHS CYYacHHX TEXHOJOTIH JJIsi BHECEHHS JOOPHB JO3BOJISAE arpapisM KOHTPOJIOBATH
KIJIBKICTB 1 CKJIaJ] MOXXMBHUX PEYOBHUH, 3a0e3Meuyroun iX e)eKTUBHE BUKOPUCTaHHS Ta MPUOPATH JIIOACEKUHN (akTop
BIUIMBY Ha I mporec. 3aBIsKH CYYaCHUM TEXHOJIOTISIM BHECEHHS JOOPHB, TaKUM sIK (pepTHUrallis, TiIAPOIOHIKa Ta
aepOoIIOHIKa, CTA€ MOMIIUBUM JIOCSATHEHHSI BUCOKOT TOYHOCTI B JI03YBaHHI IMOKUBHUX PEYOBHH.

IIpaBunpHmMiA miaOip i1 cmoci® BHECEHHS JOOpWUB JO3BOJIIE HE JIMIIE JOCSITTH BHUCOKHX IOKa3HHKIB
BPOXXAWHOCTI, aje il ONTHUMI3yBaTH BHKOPHUCTAHHSA PECYpPCiB, 3MEHIINTH BHTPATH HAa BHPOOHMIITBO, 3a0e3MednTH
€KOJIOTIYHO Oe3IeyHe BHPOILTYBAaHHS KYJIbTYp Ta MiHIMi3yBaTH HETATUBHUI BIUIMB Ha JOBKIJUIA.

AHani3 ocTaHHiX my0aikamiit

CyuacHi TexHOoIIOTii 00p0obiTKY CUIBCHKOTOCIIONAPCHKUX KYIBTYp BUKOPHUCTOBYIOTh I[Ba OCHOBHI MiIXOAH 10
BHECEHHSI MiHEpaJbHUX JOOpPHWB: CYyLiJbHE Ta JIOKaJbHE BHECEHHSI. B MeXax JOKaJbHOTO METOAY BCe OiNbIIOro
MOMIMPEHHs HAO0yBae MuQepeHIiiioBaHe BHECCHHS JOOPHB, SKE CTa€ MEPCICKTHBHOIO allbTCPHATHBOKD TPAIUIIHUM
croco0aM, 3aBISKH MOMJIMBOCTI TOYHOT'O I MUTTEBOTO KOPHTYBaHHS JIO3yBaHHSA. BiH € OCHOBHUM Ul CYYacHHX
TEIUIMYHUX rocronapcTB. CrnocoOu, M0 BHKOPHCTOBYIOTHCS UII BHECCHHS NOOPHB CIPSAMOBaHI Ha €(EKTUBHICTH
BHUKOPHUCTAHHS JTOOPHUB Ta MaKCHMAaJbHE I IBUNICHHS BPOKAHHOCTI.

AHami3ylo4n J0CTiPKEHHS, SIKI BUCBITIIOIOTH Pi3HI TEXHOJIOTIT Ta CIIOCOOM BHECEHHS IOOPUB Y TETUIMYHUX
TOCIIO/IapCTBaX BUALIMMO (hepTHTaLiI0, SIK TIPOBIIHNI METOIOM 3 IHTETpalli€lo 1mojadi BOAU Ta JOOPUB Yepe3 CUCTEMH
KparexbHOTO 3pOoIeHHs a00 Mikpo-po3nmtoBadi (puc. 1). Ile mo3Bossie piBHOMiIpHO PO3MOIUIATH ITOXKWBHI PEYOBHUHH
MPOTATOM YChOTO IUKIY POCTY POCIWH, IO MPHU3BOAMTH 10 30iJbIICHHS BPOKAHHOCTI Ta E€KOHOMIi JOOpHB.
JocmimkenHs Ha 0a3i TEIUIMYHUX TOCIOAAPCTB 3 BUPOIIYBaHHS ToMariB y Kutai mpomeMoHCTpyBaln mepeBaru
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BUKOpHCTaHHS (eprHranii Ta 301bIeHHS BpoxkaiiHOCT] Ha 25% [1]. [Ipn boMy 3MEHIININCH BUTPATH J0OPHUB Maike
Ha 30% MopiBHSHO 3 PO3KUIAHHS JOOPUB BPYUHY, SIK TPAAULIHHAM METOIOM.
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Puc. 1. OcHOBHI TeXHOJIOTiI Ta MeTO/IM BHECEHHS I00PUB Y TENJIMYHUX IOCHOIAPCTBAX

JluctoBe MmKUBIIOBAaHHA € TakoX €(QEeKTHBHUM crocoOOM 3a0e3MedYeHHS POCINH HEOOXiTHIMH
MikpoeneMeHTaMi. OcoOIMBO KOPUCHUM IIe METOJ € MiJ 9ac CTPECOBHX YMOB, TAKHX SK HEJOCTATHE IOTIHHAHHS
MMOKUBHUX PEYOBHH Yepe3 KOPEHEBY CHCTEMy a00 MpH HEOOXiTHOCTI IIBHAKOTO KOPHUTYBaHHS AC(DIIUTY MEBHHUX
MMOKUBHUX pedoBHH [2, 3]. V temumax Icnanii mociiKyBany BIDIHB JIMCTOBOTO ITiPKABJICHHS MIKpOCIEMEHTaMHU Ha
KynbTypH oripkiB. ITicis BHeCEHHS pO3UMHY IMHKY 4Yepe3 JMCTKOBE ITiHKUBICHHS BiI3HAYANOCS 30UIBIICHHS MacH
wioniB Ha 18% MOPIBHAHO 3 KOHTPOJIBHUMHU AULTHKAMH, 1€ BUKOPHUCTOBYBAJIOCS TITBKHA KOPEHEBE ITi/KUBICHHS.

[Ipu BuKOpHCTaHHS TiJPOIOHIKK J0OpPHBa BHOCATHCS Y PO3UMHI pa3oM i3 BOAOIO0, O€3 3aCTOCYBaHHS IPYHTY.
Lleit MeTon BHECEHHS JIO3BOJISE MOBHICTIO KOHTPOJIIOBATH KOHIEHTPAII0 MOXXMBHUX PEUOBHH, HIO HAAXOMSATH IO
KOPEHEBOI CHUCTEMH, HI0 pOOUTH ii Ayke e(PEKTHBHOIO [JIsl TEIUIMYHHUX yMOB BHpoulyBauHs [4]. Hampuknanm, y
Hinepnanaax rixpornoHHi cucTeMu OyJM BUKOPHCTOBYIOThH JJIsl BUPOIYBaHHS CaylaTy 1 MOPIBHIHO 3 TpaJuLiHUMU
METOJ[AMU BUPOIIYBaHHS y IPYHTI, BpoKaiiHicTh 30inbmimacs Ha 40%, a KUIbKICTh BUKOPUCTAHOI BOJH Ta J0OpUB
3MeHmmiIacs [5].

lNapornoHika Mae BeNMMKUi Teperik pizHUX cucteM. HalfnpocTima 3 HUX THOTOBA MacHBHA 3 BUKOPHCTAHHIM
JUISl TI0/1a4i TOYKMBHOTO PO3YMHY IO KOPEHEBOI CHCTEMH POCINHM KanisipHoro edekry. [1ipKuBIIeHHS 3HAXOAUTHCS B
OKpEMO 1 MiJBOAUTHCS 10 KOPIHHS POCIMH CaMOCTIHHO MO Kamiisgpax, 0 € HaWnpoCTimuM. JIoCTaTHbO CTEXHTH 3a
piBHEM pO3UYHMHY B EMHOCTI Ta HOTO BIACTHBOCTSMH.

VY mociiKeHHSIX CHCTEM aepOTIOHIKH, ITPH SIKii KOPEHI POCIIMH 3HAXOIATHCS B OBITPI Ta )KUBHIbHUH pEUOBUH
MOCTAYa€ThCS Y BUTIISIL TYMaHy, JIEMOHCTPYE BUCOKY €(DEKTUBHICTh Y TEILIHLX. AEPOIOHIKa I03BOJISIE MiHIMI3yBaTH
BUKOPHCTAaHHS J0OpPHMB Ta BOIM, L0 € BAXIMBUM Yy perioHax i3 oOMexxeHMMH pecypcamu. Lleil meron HIMpoOKo
BUKOPHCTOBYEThCSL y SINMOHIT NpU BUPOLIYBaHHI MOJYHHUII aepOINOHIKa J03BOJIMIA 301IBIINTH BpOXKaKWHICTE 10 35%
MOPIBHSHO 3 TPAAMLIHHUM IPYHTOBUM BHPOILIYBaHHSIM 1 NPH [[bOMY BUKOPHCTaHHSI BOJM 1 JOOPUB 3MEHILIUIIOCS Ha
70% [6].

TpaguniiHII METOX BHECEHHS IPaHyJILOBAHMNX JOOPHUB (CyXe BHECEHH!) BCE III€ BUKOPHCTOBYETHCS B ICSKUX
TEIUIMYHHUX rocrnoaapcTBax. [lorpedye meBHOI MArOTOBKM I'PYHTY Ha paHHIX CTalisX Hepe] BHKOHAHHSIM IOCIBY
pociuH. IcHye psi 0OMeXeHb METO/y, OCHOBHI 3 HHX - 11¢ HEpIBHOMIpHE PO3IOJIICHHS IO)KUBHUX PEYOBHH, CYTTEBI
pecypcHi BUTpaTH Ta pU3UK 3aCOJIEHHS IpyHTY. [Ipu cydacHOMY BHpOIIYBaHHI BAKOPHCTAHHS CyXOT'0 BHECEHHS JJOOPHB
JUIsl BUPOIYBaHHS NPHU3BOAUTH 10 3HIKEHHS SIKOCTI IUIOJIB Ha 15% y MOpIBHSHHI 3 BUKOPHUCTAHHSIM (eprurarii.
HesBakaroun Ha CKJIQAHICTH LIeW METOJ JO3BOJIs€ BUKOPHCTOBYBAaTH OpPraHIYHMX 100pWBa Ta OIOCTUMYISTOPH Y
TEIIMYHOMY BUPOOHMITBI. Taki noOpUBa CHIPUSAIOTH MOJIMIIEHHIO CTPYKTYPH IPYHTY Ta MOKPAIlYIOTh CTIHKICTh
pociIMH 0 XBOpOO 1 JO3BOJAIOTH Kpallle aJanTyBaTHCh A0 cTpecoBuX (akTopi. s mpukiany, BUKOPHCTAHHS
010CTUMYJISITOPIB HA OCHOBI MOPCBHKHX BOZOPOCTEH CHpHUSUIO 301JbLICHHIO BpOKaiHOCTI Ha 22% 1 MiJBHUIICHHIO
cTiiKOCTI 10 3axBoproBanb Ha 30% MOPIBHSHO 3 KOHTpOJEM [7].

Oco6imBa yBara MpHIiJIeHA aBTOMATH3allii BHECEHHS A0OpHB. BaxIMBICTH TOYHOTO 3emiepobcTBa Ta
aBTOMATH3aLil IPOLeCy BHECEHHS NOOPUB Yy TEIUIMLAX H BHKOPHCTAHHSA CEHCOPIB MOHITOPHMHIY MOTpe0G POCIUH Ta
aBTOMAaTHU30BAaHUX CHUCTEM J03yBaHHS JOOPHB JO3BOJISIE 3MEHIIUTH BUTPATH PECYPCIB Ta MiABUIINTH €(EKTHBHICTH
BUpoOHMITBa. ONTHMalbHE BHKOPHCTaHHS PECYPCiB, TAKMX SK BOAA Ta IOKMBHI PEYOBHHHM, € KIIOUOBUMH JUIA
HiATpUMaHHs cTab1IbHOT €()EeKTHBHOCTI riIPONOHIYHUX cucTeM [8]. 3acToCyBaHHS aBTOMAaTH30BAaHUX CUCTEM BHECCHHS
JIOOpUB y TEIUIUISIX KEPOBAaHUX HA OCHOBI CEHCOPIB, JI03BOJIMIIO 3HU3UTH BUTPATH Ha 00puBa Ha 25% Ta MiABHIINTH
BpOXKaifHiCTh BUpoLTyBaHHs 110 15%.
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Merta focainkeHb

MerTor0 IaHUX JOCIIDKEHb € aHai3 Ta OLiHKA e(EeKTUBHOCTI Pi3HUX CIIOCO0IB BHECEHHS TOOPUB Y Cy4acCHUX
TEIUIMYHHAX TOCTIOJAPCTBAX 3 METOIO MiIBUIIICHHS POTyKTHBHOCTI POCIIMH, 3MEHIIICHHS BUTPAT PecypciB i MiHIMIzaIIii
HETaTHBHOTO BIUIMBY Ha HABKOJIMIIHE CEPEIOBHUIIE.

Bukian ocHOBHOro Mmatepiany

3 mepeniYeHnK CHCTEM i METOIB BHECEHHS JOOPUB Y TEIUTMYHUX TOCIIOAPCTBAX HAHOUIBII MOMYIAPHIM B
CyJacHHX yMOBax € (epTuraiis 3a JOMOMOTOI0 CHCTEMH KPAIUIMHHOTO 3pOIICHHS. BomHMIt pO34HH 3 TOXKUBHUMHU
PEYOBHHAMH, SIK MIPH 3BHYAHOMY 3pOIICHHI, TaK i MPH BUKOPHCTaHHI TiIPOIIOHHOI CHCTEMH TOTYETHCS CHCHiaTbHIM
00J1aHaHHSM, Ta B 3aJI€KHOCTI Bl TEXHOJIOTI:

- PO3YMH NOAAETHCS O/IPa3y O CUCTEMH 3pOLIeHHS (pHc. 2 a);

- MAaTOYHHUI PO3YMH TOTYETHCS, 3MIIIYETHCS Ta HAKOMUYYETHCS Y CIIEHiaIbHUX €MHOCTSX JJIs OAATIBIIOTO
BHUKOPHUCTaHHA (pHc. 2 0).

a) 0)
Puc. 2. TloTrokoBa (a) Ta HAKONMYYBaJIbHA (0) CHCTeMH BHECEHHS 100pUB

VY sKocTi crnemianbHOTO 00NamHAHHA TPUTOTYBAaHHS Ta MOJAadi PO3UMHY U1 (epTuramii Moxe OyTH
3aCTOCOBAHO JCKiNbKa BapiaHTiB (pHc. 3): MPOMHUBHI €MHOCTI, €XKEKTOPH, MPOTOPLiHHI HACOCH-I03aTOPH Ta OLIBII
CKJIaJIHI CHCTEMH 3 MiKCepaMy BHECEHHS JI0OpHB.

[IpomMuBHI €MHOCTI JTO3BOJIIIOTH Ay’KE€ MPUOJIM3HO MPHU MTOCTYHNOBOMY BHKOPHCTAaHHI 00’€MOMY, JOAaBaTH
MOXXMBHI PEYOBUHH Y BOAY y IIOTOKOBOMY PEKUMi. PO3UMHEHHS MOKMBHUX €JIEMEHTIB Y TAKNX €MHOCTSX BifnOyBanocs
HepiBHOMIpHO. Bijbliie TOro, 3aje)KHO Bif THITy JOOPHB, A€sSKi PEYOBHHHM B3aralli OBHICTIO HE PO3UYMHSIOTHCS, IO
MPU3BOJUTH JI0 HEIIOBHOTO BUMHBaHHS 3 €éMHOCTI. Ha 3apa3 HemomyssipHHid crioci6 BHECEeHHs A00pUB Ta Maiike He
BHUKOPHUCTOBY€ETHCS [9].

HaiinommpeHimiM criocoboM BHECEHHSI JOOPHUB € 3a T0MOMOroro exxekropa Bintypi . Ile npoctuii i BigHOCHO
TOYHMH cnoci® BHeCEeHHs JA00pHB, ane NyXke 3aJeKHHUH BiJ| TUCKY Ta BUTPaTH BOJHM Y CHUCTEMI 3polieHHs. Takox
Ba)XXJIMBOIO € XapaKTEPUCTHKA Ta SKOCTI 1HXKEKTOpa, 1110 BIUIMBAE HA MOKJIMBOCTI PIBHOMIPHOIO JI0JjaBaHHs JA00pUB.
[pu maninHi THCKY B CUCTEMI, 3HIDKYETHCS 1 AIKICTh 3MIITyBaHHS JTOOPHB.

[IponopuiiiHuii Hacoc-103aTOp BUKOPHUCTOBYETHCS JUIS aBTOMAaTHYHOTO Ta TOYHOTO J03YBaHHSA IOOpHB y
cucreMax 3pomieHHs (puc. 3 B). BiH mpairoe Ha MpHHIMIT MPONOPHIHHOTO 3MIITYBaHH, JOIA0YH IEBHY KUTBKICTh
JI0OpUB y BOJy BIJIOBIZHO JI0 3aJaHUX INapaMeTpiB, HE3aJEXHO BiJ 3MiH BUTpaTH ab0 THUCKY BOAU B CHCTEMI.
[lepeBaramMn BUKOpHCTaHHS MPONOPLIHNX HACOCIB-103aTOPIB €:

- TOYHICTH JI03yBaHHS Ta MOCTIHHICTh BHECEHHS IOOPHUB BiJIIOBIIHO 10 HANAIITYBAaHb, HE3AJEXKHO BiJl 3MiH Yy
BHTpATi BOJH;

- THYYKICTh Y BUKOPHCTaHHI 3 PI3HIMH THIIaMH PIAKKX TOOPHUB i MOXJIUBICTH OYTH JIETKO MEpeIamTOBAaHUMHU
JUTA 3MiHU KOHIIEHTpAIii po3YuHY;

- IIeBHAa AaBTOMATH3allis TPOLECy, [0 3HAYHO 3HIXKYE MOTpedy B PYYHOMY KOHTPOJ Ta IIiIBHIIYE
e(heKTUBHICTH POOOTH CHCTEMHU.

[IponopuiiiHi HaCOCH-03aTOPH BUKOPHUCTOBYIOTHCS B CYYaCHHMX TEIUIMYHHMX TOCHOAAPCTBAx, Jie HEOOXiaHO
3a0e3MeUnTH BHUCOKY TOYHICTH BHECEHHS JOOpPHMB /i PI3HUX BHIIB KyJbTYp. BOHM igeanbHO migXomsTh JUIs
(epTUTAIIITHUX CHCTEM i TOYHOTO 3eMJIICpOOCTBA.
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a) 0) B) r)
Puc. 3. O0;1agHaHHsI IPUTOTYBAaHHSI TAa MOAAYi PO3YHHY AJs (pepTHranii: ) IPOMHBHA EMHICTD;
0) eskeKTOpP; B) MpoNopuiliHMii Hacoc-103aTOP; I) MiKkcep BHeCeHHs 100pUB.

Haii6inpI TeXHONOTIYHUM O0NagHaHHIM Uil (epTHranii € aBTOMAaTH30BaHI CHCTEMH (MiKCEp BHECEHHS
100puB), SKi JO3BOJSIFOTH TOYHO J03YBaTH Ta MOAABATH JOOPHBA pa3oM 3 BOOIO Yepe3 CUCTEMY 3pOIeHHS (puc. 3 T).
Taki cucteMn 3a0e3nedyroTh HE JHIIE BUCOKY €(EKTHBHICTB, ae i JO3BOJSIOTH 3MEHIINTH BUTPATH Ha 0OpHBaA Ta
BOXy, 3a0€3Meuyrour ONTHMAaJbHUI PO3BHTOK POCIMH. MIKCep JOINAO0Js€ MPUTOTYBAHHS PIBHOMIPHOTO PO3YHHY
noOpuB mepen iX momavero B cucteMy. BiH 3a0e3medye 3MimryBaHHS TOOPHWB 3 BOAOI B TOYHHX IPOMOPIISIX, Ta
OTPUMYBATH PIBHOMIPHUHA PO3YHH IS MOJAadi B CHCTEMH KpaIeIbHOTO 3pPOIICHHS, TiAPOMOHIKK abo iHIINX BHIIB
3pOIICHHS.

[TepeBaraMu BHUKOpHCTaHHS MIKCEpiB BHECEHHS JOOPHB €: PIBHOMIPHICTh 3MIIYBaHHS Ta OTPUMaHHS
OJTHOPIJJTHOTO PO34MHY J0OPUB; MiJBHIICHA TOUYHICTh JI03YBAaHHIO JOOPHB Ta KOHTPOJIb KiJIBKOCTI TIO)KUBHHUX PEYOBUH,
LI0 HAaIXOJATh 1O POCIHMH; ONTHUMI3allis Hpolecy 3MillyBaHHS NOOpPHB 1 BOJM, IIO J03BOJISE 3MEHIIMTH BTPAaTH
MOXXMBHUX PEUOBHH; aBTOMAaTH30BaHICTh CUCTEM i 3a0e3medeHHs cTabiIbHOT pOOOTH TEINIMYHOTO FOCIIOIaPCTBA.

BucHoBku

VY CcydacHHMX TEIUIMYHHX TOCIIOJapCTBaX 3aCTOCOBYIOTHCS Pi3HI CIIOCOOM BHECCHHS IOOPHB 3aJEXKHO Bin
TEXHOJIOTi# BUPOIIYBaHHS Ta THITY KyJlbTyp. TexHomoris ¢pepTurarii 1eMOHCTpYe 3HAYHI ITepeBary 3aBIsSKH iHTerparii
MIOJIMBY Ta MiKUBIICHHS, M0 3a0e3edye piBHOMIPHUH PO3IIOALT IMMOKUBHUX PEYOBUH i ONITUMI3AIlF0 BUKOPHCTAHHS
pecypciB. BukopuctaHHs cydacHOTO OONaIHAHHS, TAKOTO K IIPOMOPIIiiHI HACOCH-03aTOPH, iHKeKTopu BiHTypi Ta
MiKcepH JOOPHB, JO3BOJISE JOCITTH BHCOKOI TOYHOCTI JO3YBaHHS 1 MiHIMi3yBaTH BTPAaTH IOXUBHUAX PCUOBHH.

ABTOMaTH3allis Mpouecy BHECEHHS JOOpHB, BKIIOYHO 3 BHKOPHCTaHHSIM CEHCOPHHX CHCTEM Ta TOYHOTO
3eMIIepo0CTBa, JO3BOJISIE aNANTyBaTH MiJDKUBJICHHS J0 CHEUU(IYHUX MOTped POCIMH, MIO CHPUSIE palliOHAILHOMY
BHUKOPHCTAHHIO PECYPCIB 1 3MEHILIEHHIO BIUIMBY Ha HABKOJIMIIHE cepenoBuiie. KpiM Toro, BIpoBaXkKeHHs TiAPONOHHUX
1 aepONIOHHMX CHCTEM HaJIa€ MOXKJIMBICTh MOBHOT'O KOHTPOJIIO MPOLIECY KUBJICHHSI POCIIMH, 10 POOUTH 1X e(heKTHBHIUMHU
HaBITh Y CKJIAHUX YMOBAX BUPOIIYBaHHSI.

3arajgoMm, pO3BHTOK CYYacHHUX METO/IB BHECEHHS JOOPHB y TEIUIMIIX CHPUSE MiJBHIICHHIO BPOXKaHOCTI,
SIKOCTI TIPOYKIIIT Ta CTAIOr0 BUKOPHUCTAHHS PECYPCIB, 10 J03BOJIAE 3HAYHO MOKPALIUTH MTPOAYKTHBHICTh TEIUTHYHUX
TOCIIO/IapCTB Ta 3MEHIIUTH BUTPATH.
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