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Pedepar:

1. B ymoBax ()yHKIiOHyBaHHS Cy4aCHOTO arpolIpOMMCJIOBOTO BUPOOHUILTBA YKpaiHU CIIOCTepiraeTbcs piske
3HIKeHHS (00 30 % Bif HOpMaTUBHOI NOTPe6H) BUKOPUCTAHHS OPraHiuHUX 0O6pYB. BogHoUac, 3auIaeTbCst
aKTyaJIbHUM NIUTAHHS 3a0€311e4YeHHs I'PYHTY [IOKMBHUMM PEUYOBMHAMU HA OCHOBI aJIbTEPHATUBHUX Ta AOCTYIIHUX
mxepes. OMHUM i3 TaKUX JPKEPeJl € 3aCTOCYBaHHS CUEPATIB. SIK TOKa3ye NOCBif BITYN3HSIHUX i 3apyOiKHUX
BUPOOHUKIB MPOAYKLil pOCIMHHUITBA, 1 T 3es1eHoi Macu cuneparis ekBiBasieHTHa 0,5-0,75 T neperHoro. [TopiBHAHHS
TEXHOJIOTii 3a0e3MeYeHHsI [PYHTY [10)XMBHMMY PEYOBUHAMU Ha OCHOBI TPAULIIFIHOIO BUKOPUCTAHHS OPraHiYHUX
IO0OPUB 3 TEXHOJIOTIEIO 3aCTOCYBaHHS CUJEPaTiB II0Ka3ye, 0 OCTaHHS € B 3-3,5 pasa e(peKTUBHILIO 32 MUTOMUMU
BUTpaTtamu KowTiB Ha 1 ra (862-940 rpH/ra npotu 3007 rpH/ra). BUKOpucTaHHS CUEPaIbHUX 1OOPUB €

€KOHOMIYHOIO Ta €KOJIOTIYHOIO aJIbTEPHATUBOIO 3a0€3I1€4YE€HHS I'PYHTY HEOOXiJHUMY PEYOBUHAMMU. 3 OISy



TEHJIEHIIi}1 CBITOBOTO PMHKY TE€XHIKM BUILIMBAE, 0 HANOIIbII €(DEKTMBHUMU 3HAPSLISMU «CUAEPATbHUX»
TEXHOJIOTI! € KOMOiHOBaHi 'PyHTOOOPOOHO-TIOCIBHI arperaTy, sIKi 3a6e31e4yi0Th CiBOy CUlepaIbHUX KyJbTyp
O/IHOYaCHO 3 00pOOITKOM I'PYHTY. MOJyJIbHA CXeMa peaslizallii Takux arperaris Jjae 3MOr'y BUKOPUCTOBYBATU
NOIIMPEHi Ha PUHKY CEPiliHi abo crenianizoBaHi I'PyHTOOOPOOHI 3HAPAA, SIKi JOOCHALYIOTbCSI IPOCTUM 32
CXeMaMU IIPUEJHAHHS Ta IPYMBO/IA BUCIBHUM arapaToM (BUCIBHUM MOZYJEM) i3 CUCTeMaMu, IPUNHSATHUMU 32
arpoTEeXHiYHMMU NTOKA3HUKAMU [I0O3YBaHHS Ta BHECEHHSIM [IPiOGHOHACIHHEBUX KYJIbTYP. AKTYaJIbHUM JI7I51 3a3HaY€HUX
MOJYJIPHUX I'PYHTOOOPOOHO-TIOCIBHUX arperariB € [OCIiI>)KeHHs JIAHIIIOTOBUX TEXHOJIOTIYHMX II0O€AHAHD Ta
KOHCTPYKLIHUX TapaMeTPiB pO3Cil0BayiB, sIKi 326€3Me4yI0Th PiBHOMIPHICTb PO3IOiy HACiHHS Ha MOBEPXHI
I'PyHTY. Y OucepraLii HaBeJeHO IOCIIiI>)KeHHSs, METOIO SIKUX € MiABUILEHHS e(EeKTUBHOCTI TeXHIKO-TeXHOJIOTIYHOTO
IIPOLIECY BUCIBY CUJlepajIbHUX KyJIbTYp [IO€EAHAHHSIM TEXHOJIOTIYHUX Ollepalliil I'PyHTOOOpPOOHO-TI0CIBHUM
arperaTom Ta BIOCKOHAJIEHHSIM KOHCTPYKUiMHMX ITapaMeTpiB TapildacToro po3citoBada. IIpoBeneHo aHai3
Cy4aCHOTO CTaHy TEXHiKO-T€XHOJIOTIYHUX PillleHb [JIs1 BUCIBY CUJI€PAJIBHUX KyJIbTYD Ta BUBHAYEHO HANIPSIMU
PO3PO0JIEHHS EPCIEKTUBHUX TEXHIYHUX pillleHb. BU3BHaY€HO KOHILEMILiI0 Ta PO3PO6JIEHO CUCTEMO-aHAJIOTOBY
Mogesb QyHKIIOHYBaHHS TEXHOJIOTIYHOTO NpoLecy KOMOiHOBaHOTO I'PYHTOOOPOOHOIIOCIBHOTO arperara.
Po3po6s1eHO aHANITUYHI 3a/1€KHOCTI IMHAMIKM TEXHOJIOTIYHOTO IIPoLeCcy KOMOIHOBAaHOTO I'PYHTOOOPOOHO-
MIOCIBHOT'O arperara 3a [OoKa3HMUKaMU TeXHOJIOTIYHOCTI Ta IKOCTi. Ha 0CHOBI mocimkeHb 3alIpONIOHOBAHO:
aHaJIITUYHI 3aJIE5KHOCTI IUHAMIKM pyxy KOMOIHOBaHOT'O IPYHTOOOPOOHO-TIOCIBHOTO arperaTa 3 BUBHaU€HHsI 10ro
KOOPAMHAT (X, y); IPOLieAypPy BUSHAYEHHS [1apaMeTPiB BUCIBHOTO anapaTa KOTYHIKOBOTO THUITY; OL[iHIOBAaHHS
IVHAMIKK pyXy HaCiHHS y THEBMAaTUYHOMY HACIHHENPOBOII; BUSHAYEHH IIapaMETPiB TapilyaCcTOro po3CioBaya;
IIPUHILIUII CHHEPTE€TUYHOTO CUHTE3Y [NOKa3HUKIB TEXHOJIOTIYHOCTI Ta SIKOCTI i KEpyBaHH4 [IPOLIECOM 3
BHMKOPHMCTaHHSM iHpopMaLiliHO-KepiBHOro 3ac00y. OOGI'PYHTOBAHO paljiOHa/IbHY KOHCTPYKLIMHO-(PYHKILIOHATIbHY
CXEMY TapirdacToro po3ciloBaya 3 peryJabOBaHUM KYTOM PO3KPUTTS [JIs1 APiOHOHACIHHEBUX CULIEPAJIBHUX KYJIBTYP,
ONITUMI30BaHO 3HAYEHHS HEOOXiIHUX KyTiB PO3KPUTTS (32 BiZIIOBiIHOI BUCOTU YCTAHOBKH i IIBUIKOCTI ITIOBITPSIHOTO
IIOTOKY) [J151 PIBHOMIpPHOIO pO3NOiny HaciHHS. [I715 IpoBeeHHs J1ab0paTOPHUX Ta J1ab0paTOPHO-TI0JIbOBUX
IOCJiIKEHb CIIPOEKTOBAHO T4 BUTOTOBJIEHO €KCIIEPUMEHTAJIbHY YCTAHOBKY. YIOCKOHAJIEHO METOAVKY BU3HAUEHHS
11 OLiHIOBAHHS MapaMeTPiB 6JI0KY TEXHOJIOTTYHOCTI Ta SIKOCTI IIPOLECY, a TAKOXK aJrOPUTMY iXHbOI B3aeMoii. 3a
[IPOrpamMoI0 €KCIIEPUMEHTAIbHUX JAOCIIIPKEHD IPOBENIEHO: IIEPEBIPKY TEOPETUYHHUX [T€PEYMOB, IIPUMHATUX Y
1106y10Bi pO3paxyHKOBUX Mojeslell QyHKIiOHyBaHHS 6JI0KiB TEXHOJIOTIYHOCTI Ta SIKOCTi KOMOIHOBaHOTO
I'PYHTOOGPOOHO-TIOCIBHOTO arperara; AOCJiIPKEHHSI BIIJIMBY IIBHUIKOCTI OBITPSIHOTO MOTOKY i KOHCTPYKLIMHUX
NapameTpiB TapisyacToro po3citoBaya Ha PIBHOMIPHICTb PO3CiI0BaHHS HACiHHS Ha MOBEPXHi I'PyHTY. Ha OCHOBI
rPaHMYHUX 3HaY€Hb MIMPUHU PO3CilOBaHHS HACiHHA MOOYL0BAaHO E€MIOPY 0T PO3IOZiNy 32 PO3PaXyHKOBUMU Ta
€KCIIEPMMEHTAJIbBHUMU JAaHUMU. 33 XapaKTepOM KPUBU3HU €IIOP PO3Cil0OBaHHS HACIiHHS BU3HAUYEHO BiICTaHb MiX
TapiygacTMMU po3citoBadyamu. JJOCiIpKeHO KOHCTPYKIIMHI Ta AMHAMIYHI TapaMeTpy TapilivacToro po3ciroBaya,
ONTHMMIi30BaHO KOMIIOHYBaJIbHY CX€MY YCTAHOBKHU Ha arperari. [IpoBeieHo MoJIbOBi JOCIiIPKEHHS
€KCIIEPMMEHTAJIBHOTO 3pa3ka TapildacToro po3cioBaya Ta BUBHAYE€HO €KOHOMIYHY €(PEeKTUBHICTb BiJl aCTOCYBAaHHS
3aIIPOIIOHOBAHOI0 KOMBIHOBAaHOTO I'PYHTOOOPOOHO-TIOCIBHOTO arperara /iJisl CiB6U pibHOHACIHHEBUX CUAEPATbHUX
KyJIbTyp. 17151 OLiHIOBaHHSI pO60TH KOMOIHOBAaHOTO I'PYHTOOOPOOGHO-TIOCIBHOIO arperara 3 TUIIOBUM Ta
PO3pO6JIEHUM TapiyacTUMU pO3CiloBauaMy BU3Ha4YeHO KoediljieHT Bapiallii HepiBHOMiIPHOCTI po3oJiny HaciHHs

Ta Hli)'[bHiCTb POCJIMH Y ITOJIBOBUX BI/IpO6HI/I‘{I/IX YMOBax.

2. In the conditions of functioning of modern agro-industrial production of Ukraine there is a sharp decrease (up
to 30 % of the regulatory requirement) of the use of organic fertilizers. At the same time, the question of providing
soil with nutrients based on alternative and accessible sources remains relevant. One such source is the use of
break (green manure) crops. As the experience of domestic and foreign producers of crop products shows, one ton
of green mass of break crops is equivalent to 0.5-0.75 tons of humus. Comparison of soil nutrient technology based
on traditional use of organic fertilizers with break crops technology shows that the latter is 3-3.5 times more
efficient at specific costs per hectare (862-940 UAH /ha versus 3007 UAH /ha). The use of manure fertilizers is an
economic and environmental alternative to providing the soil with the necessary substances. Considering the
tendencies of the world technology market, the most effective tools of «break crops» technologies are combined



soil-sowing units, which provide sowing of break crops simultaneously with tillage. The modular scheme for the
implementation of such units allows the use of commercially available serial or specialized tillage tools, which are
equipped with simple connection schemes and sowing device (sowing module) with systems acceptable for
agrotechnical metering and small-seed application. Actual for these modular soil-sowing units is the study of chain
technological combinations and design parameters of the diffusers, which ensure the uniform distribution of seeds
on the soil surface. The dissertation is devoted to the research aimed at increasing the efficiency of the
technological and technological process of sowing of break crops by combining technological operations of soil
tillage and sowing unit and improving the design parameters of the plate diffuser. The analysis of the current state
of technical and technological solutions for sowing of break crops is conducted and the directions of development
of perspective technical solutions are determined. The concept and system-analog model of functioning of the
chain technological processes of the soil-sowing unit have been developed. The analytical dependences of the
dynamics of the chain technological process of the soil-sowing unit on the indices of manufacturability and quality
have been developed. On the basis of researches it is offered: analytical dependences of movement dynamics of
the soil-sowing unit for determination of its coordinates (x, y); the procedure for determining the parameters of
the coil-type seeding apparatus; evaluation of the dynamics of seed movement in the pneumatic seed line;
determining the parameters of the plate diffuser; algorithm of synthesis of indicators of manufacturability and
quality of chain connections and process control with the use of information-control tool. The rational design and
functional scheme of a plate diffuser with an adjustable opening angle for small-seeded sider crops is
substantiated, the values of the necessary opening angles (at the appropriate installation height and air flow
velocity) for uniform seed distribution are optimized. An experimental unit was designed and manufactured for
laboratory and field research. The methods of determining and estimating the parameters of the block of
processability and process quality and the algorithm of their interaction have been improved. According to the
program of experimental researches, the following were carried out: verification of theoretical prerequisites
adopted in the construction of computational models of functioning of blocks of manufacturability and quality of
the soil-sowing unit; study of the influence of air velocity and the design parameters of the plate diffuser on the
uniform dispersion of seeds on the soil surface. On the basis of the limits of the width of the scattering of seeds,
plots of its distribution according to the calculated and experimental data have been constructed. By the nature of
the curvature of the seed scatterplots, the distance between the plate scatterers is determined. The design and
dynamic parameters of the plate diffuser were investigated, and the layout layout of the unit was optimized. Field
studies of an experimental specimen of a plate diffuser have been carried out and the cost-effectiveness of using
the proposed tillage and sowing unit for sowing of small-seeded crops has been determined. To evaluate the
operation of the soil-sowing unit with a typical and developed dish spreader, the coefficient of variation of the
uneven distribution of seeds and the density of plants in field production conditions were determined.
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