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Pedepar:

1. ¥V nuceprauiiiziii po60Ti BUpilIeHO HOBE HAYKOBE 3aBIaHHS MiIBUIEHHS ITOKa3HUKIB SIKOCTi BUPOIyBaHHS
TripOIIOHHOTrO cajaTy Ta MiKpo3eJieHi MIJIIXOM PO3pOOKU Ta OOIPYHTYBaHHS pallioHaJIbHUX [IapaMeTpiB
(PYHKLiOHAJIBHUX NPOLECIB riPONOHHOI YCTaHOBKU. [TiIBUIIEHHS TOKA3HUKIB SIKOCTi BUPOILYBaHHS TiPOIIOHHOL
IPOIYKIii JOCSraeTbCsl MIJIIXOM PO3POOKM KOHCTPYKLii BOCbMUTPAHHOI IPU3MHU TiIPOIIOHHOI YCTaHOBKU. Y BCTYMI
OOIPYHTOBAHO aKTyaJbHICTb TeMU, CPOPMYJIbOBAHO METY Ta 3aBJAaHHS NOCHiIKeHHs 114 ii peanizauii. OnucaHo
HayKOBY HOBU3HY, IPaKTUYHE 3HaY€HHSI OTPMMAaHUX Pe3yJIbTaTiB Ta HaBEJEHO OCOOMCTUI BHECOK 3/100yBaya y
MIPOBENIEHUX NOCiTKeHHIX. HaBeneHo BimoMOCTi o0 anpobaltlii Ta ony6s1iKyBaHHS pe3yIbTaTiB HAyKOBUX
IOCJIiIKeHb, CTPYKTYPY Ta 06CAT IHUCEePTALiHOrO AOCTiIpKeHHs. BupilmeHHs 1jiel MeTu 3BeZjeHO 10 PO3B'sI3aHHS
TaKUX HayKOBO-TIPUKJIAJIHUX 33/1a4: HA OCHOBI aHasli3y BiZlOMMX TEXHOJIOTiH Ta 06s1aiHaHHSI 1J15 T POIIOHHOTO
BMPOIILYBaHHS arpapHoi NPOyKLii po3pooUTH CXeMy 6araTosIpyCHOI riJpOIIOHHOI YCTAaHOBKU [J151 BUPOOHULTBA
cajary Ta MiKpo3eJieHi; po3poOUTH MaTeMaTUYHy MOJeJIb 3al1CaHy B IapaMeTPUYHill i onepaTopHiil popmi, sika

OIUCYE Ta XapaKTepusye PyHKIIOHAJIbHY 3MiHY [TPOLIECY MiHEPAJIbHOTO KMBJIEHHS POCJIMH I1ifl YaC BUPOLLYBaHHS



TiIPONIOHHOTrO CaJaTy B TEIUIML 3aJ7IEXKHO BiJ] IapaMeTpiB KOPEHEXXUTTEBOTO CepelOBUILA; IPOBECTA MaTEMATUYHE
MO/JIEJTIIOBAHHS IPOLIECY NEPEMIlIEHHS TOCIBHOTO MaTepiasy Mo IIafKii MOBEPXHi NPSIMOKYTHOrO JIOTKA TIif, 4ac
BUPOILyBaHHS MiKpO3eJIeHi Ta BU3HAYUTU MOro pallioHajbHi NapaMeTpy; pO3pOoOUTH MaTeMaTUYHY MOJEJb
pO6OTEXHIYHOI 71aTHOPMU 3 KOMILJIEKCOM allapaTHO-IIPOrPAMHOTO 3a6e3MeYeHHs] aBTOMAaTH3allii BUPOOHMYNX
[IPOLECIB TiIPONOHHUX YCTaHOBOK; IIPOBECTU €KCIIEPMMEHTAJIbHI JOCIIIPKEHH 3 BUSHAYEHHS XapaKTepy 3MiHu:
ITOKa3HUKIB POCTY POCJIMH caJaTy rifpOIIOHHUM CIIOCOOOM B TEIIMI 3aJI€XKHO Bif] IapaMeTpPiB OCBITIEHHS;
KoediljieHTa IOBHOTY 3alI0OBHEHHSI IIOBEPXHi IPSIMOKYTHOTO JIOTKA [IOCIBHUM MaTepiajloM 3aJIEXKHO Bifi apaMeTpiB
npolecy HOro nepeMilieHHs 10 NOBEPXHi JIOTKA; 3alIPOIIOHYBATH CTPYKTYPHY CXEMY i MaTeMaTU4HUI ONUC
CHCTEMU aBTOMAaTU30BaHOT0 QYHKIIOHYBaHHS Cy4aCHOTO TiIpOIIOHHOTrO 00JIafHAHHS Ta METOAUKY PO3PaXyHKy
OCHOBHUX IIapaMeTpiB 3a[IPONIOHOBAHUX TiIPONOHHUX YCTAHOBOK; BU3HAYUTU €KOHOMIYHY €(PEeKTUBHICTb
3aCTOCYBaHHS PO3PO0JIEHOI riIPONOHHO] YCTAHOBKU B BUPOOHNYMX YMOBaX. O0’€KT OOCIiIKEHHS — TEXHOJIOTTYHUI
MIPOLIEC BUPOLIYBAHHS CaJaTy ¥ MiKpO3€JIeHi B riIPONIOHHIN yCTaHOBLI. [IpegMeT JoCinKeHHs — BILIVB
KOHCTPYKTUBHO-TEXHOJIOTIYHUX I1apaMeTpiB rilpONOHHOI YCTAaHOBKU Ha €(PeKTHUBHICTb BUPOIYBaHHS calarty 1
Mikpo3esieHi. Ha 0CHOBI [IpoBeIeHNX HAyKOBUX AOCJiI)KEHb OOIPYHTOBAaHO OCHOBHI pallioHaJIbHi IapaMeTpu
pO6OYMX NTPOLIECIB BUPOLIYBaHHSI IiIPOIIOHHOrO CajlaTy Ta MiKpo3eJsieHi B TeInLi. [pyHTyIounCh Ha IIbOMY BIEpILIe
PO3pO6JIeHO: MaTeMaTU4HY MOJIeJib, IKa ONrcye PyHKIIOHANbHY 3MiHY [IPOLieCy MiHepasIbHOTO >KUBJIEHHS POCJINH
I1if; Yac BUPOLILyBaHHS TiIPOIIOHHOrO cajaTy B TEIJIML HAa OCHOBI aHasi3y MacOOOMIHY CKJIaJJOBUX KOMIIOHEHTIB
KOPEHEXKUTTEBOTO CePEIOBUIIA POCIMHY 3allCaHy B IAPAaMETPUYHIl i onepaTopHii popmi; eMIipuiHi MOAe, sIKi
OINUCYIOTh i XapaKTePU3YyIOTh 3MiHYy ITOKA3HUKIB SIKOCTi PO3BUTKY POCJIMHU Ca/laTy B TEIJIML (IO INCTKOBOI
[IOBEPXHI Ta MacU JINCTSI) 3aJIEXKHO Bifl TapaMeTpiB iX OIIPOMIHEHHS; AicTany MOAabIIMI PO3BUTOK: MaTeMaTUYHa
Mozesb GYHKIIOHATBHOTO MTPOLIeCy IepeMillleHHsI TOCIBHOTO MaTtepiasy Mo [J1afKiil MoBepXHi MPSIMOKYTHOT'O JIOTKa
IiJ yac BUPOILYBaHHS MiKpo3eJseHi 3 BpaxyBaHHSIM OO€pTaHHS JIOTKA B IPOTUJIEXKHI CTOPOHU; MAaTEMaTUYHUI OIUC
CHCTEMU aBTOMAaTU30BaHOT0 QYHKI[IOHYBaHHS Cy4aCHOTO TiIpONIOHHOr0 06JIafHAHHS i3 3aCTOCYBAaHHSM METO[IiB
MeXaHiKO-MaTeMaTUYHOTO MOJIEJII0BaHHS Ta YU CJIOBOTO PO3B'sI3KY 33724 3 BUKOPHUCTAHHSIM CII€Liasli30BaHOTO
IIPOTrPaMHOr0 3a6€3MeYEHHS]; YTOUHEHO €MITIpUYHY MOJIeJb (PYHKLIOHAIbHOI 3MiHM KOoediljieHTa TIOBHOTH
3aTIOBHEHHS [TI0BEPXHi IIPSIMOKYTHOT'O JIOTKA MTOCIBHUM MaTepiajloM 3aJIeXKHO Bif BXiHUX (aKTOPiB apaMeTpiB
IIpoliecy.

2. The dissertation solves a new scientific problem of improving the quality of growing hydroponic lettuce and
microgreens by developing and substantiating rational parameters of the functional processes of the hydroponic
installation. Improving the quality of growing hydroponic products is achieved by improving the design of the
octahedral prism of the hydroponic installation. The introduction substantiates the relevance of the topic,
formulates the goal and objectives of the research for its implementation. The manuscript describes the scientific
novelty, practical significance of the results obtained, and presents the applicant's personal contribution to the
research conducted. Also, the manuscript provides information on the testing and publication of the scientific
research results, the structure and scope of the dissertation research. The solution of this goal leads to solving the
following scientific and applied problems: based on the analysis of the known technologies and equipment for
hydroponic cultivation of agricultural products to develop a scheme for an improved multi-tiered hydroponic
installation for the production of lettuce and microgreens; to develop a mathematical model written in parametric
and operator form, which describes and characterizes the functional change in the process of mineral nutrition of
plants during the cultivation of hydroponic lettuce in a greenhouse depending on the parameters of the root
environment; to conduct mathematical modeling of the process of moving seed material along the smooth surface
of a rectangular tray during the cultivation of hydroponic microgreens and determine its rational parameters; to
develop a mathematical model of a robotic platform with a complex of hardware and software for automating
production processes of hydroponic installations; to conduct experimental studies to determine the nature of
changes in: growth indicators of lettuce plants hydroponically in a greenhouse depending on lighting parameters
and coefficient of completeness of filling the surface of a rectangular tray with seed material depending on the
parameters of the process of its movement along the surface of the tray; to propose a structural diagram and
mathematical description of the system of automated functioning of modern hydroponic equipment and a method



for calculating the main parameters of the proposed hydroponic installations; to determine the economic
efficiency of using an improved hydroponic installation in production conditions. The object of the research is a
technological processes of growing lettuce and microgreens in a hydroponic installation. The subject of the study
is the influence of structural and technological parameters of the hydroponic installation on the yield of lettuce
and microgreens. Based on the conducted scientific research, the main rational parameters of the work processes
for growing hydroponic lettuce and microgreens in a greenhouse were substantiated. Based on this, the following
tasks were developed for the first time: a mathematical model that describes the functional change in the process
of mineral nutrition of plants during the cultivation of hydroponic lettuce in a greenhouse based on the analysis of
mass exchange of the components of the plant's root environment recorded in parametric and operator form;
empirical models that describe and characterize the change in the quality indicators of lettuce plant development
in a greenhouse (leaf surface area and leaf mass) depending on the parameters of their irradiation. Also such tasks
have received further development: a mathematical model of the functional process of moving seed material along
the smooth surface of a rectangular tray during the cultivation of microgreens, taking into account the rotation of
the tray in opposite directions; mathematical description of the automated functioning system of modern
hydroponic equipment using the methods of mechanical and mathematical modeling and numerical solution of
problems using specialized software; the empirical model of the functional change in the coefficient of
completeness of filling the surface of a rectangular tray with seed material depending on the input factors of the
process parameters.
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Biacsue IpizBume Im'st [To-6aTbKOBI Craznik Mukosa Isanosny

TOJIOBH pajgu

Biacue IlpisBume Im'st [To-6aThKOBI Cragnik Mukosa IsaHoBu

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY Tpyxancpka OneHa

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




