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Pedepar:

1. Incepralist pUCBsAY€HA NiABULLIEHHIO €(PEeKTUBHOCTI (PYHKLiOHYBaHHS [TOCIBHUX MAIIVH UIJIIXOM yIOCKOHAJIEHHS
OyI0BU 3aropTalouux poOb0YMX OpPraHiB Ta OGIPYHTYBAHHS iX palliOHaIbHUX KOHCTPYKTUBHO-TEXHOJIOTTYHUX
napameTpiB. OJHi€I0 3 KII0YOBUX CKJIAIOBUX arpPOTEXHOJIOTII BUPOILYBaHHS POCIMHHUIILKOI MPOAYKIi €
3a6e3reyeHHs 3a7jaHoi IIIMOMHY 3arOPTaHHs HACiHHS CiJIbCbKOTOCIOAAPCHKUX KyJIbTYP Ta ii CTabiIbHOCTI 110 BCii
101 IIOCiBY. Lleii MOKa3HUK iCTOTHO BIJIMBA€ Ha HU3KY SIKICHMX XapAaKTEPUCTUK i Ha KiHLEBI pe3ysIbTaTu
BMKOHAaHHS IIOJAJIbIIMX TEXHOJIOTIYHMX OIepaLiil. 3HaYyIliCTh JOTPUMaHHS ONTHMAaJIbHOI Ta PIBHOMIPHOI rMbMHN
3aropTaHHs MiJ] Yac CiBOU MigTBEPIPKYETHCS SIK pe3ysibTaTaMUu HAyKOBUX JOCJIIIPKEHb, TaK i 6araTopidyHoI0
BMPOOHMYOIO MIPAKTUKOIO. [TopylIeHHs piBHOMIPHOCTI 3arOpTaHHS HACiHHS CIIPUYMHSIE HEOJHAKOBI CTPOKHU
IIPOPOCTaHHS Ta MOSIBU CXOZiB: YaCTUHA POCJIMH 3'SIBJISIETHCS paHillle, iHIIa — i3 3aMi3HEeHHM, 10 TPU3BOLUTD 0

3piJyKeHHs MOCiBiB a60 3MeHIIeHHs iX pakTuyHOi rycToTu. lepinuT rpyHTOBOI Bosioru abo HagmipHa rinbuHa



3aropTaHHs YCKJIAOHIOIOTh IPOLEC IIPOPOCTAHHS, 3HKYIOTh IPY>KHICTb CXOZ|B i, IK HAC/ILOK, HETATUBHO
BIJIMBAIOTh HA 3arajibHy BPOKalHiCTh. BCTaHOBJIEHO, 1110 BiAXUJI€HHS [MIMOMHY 3arOpTaHHS HACiHHS Gi/blI HDXK Ha +1
CM 3YMOBJIIO€ 3HM)XEHHS BPOXKaHOCTi OiIbIIOCTI TpocanHux KyabTyp Ha 10...25 %, a 32 HeCIIPUSTAMBUX YMOB — 1O
30 %, Tofi SIK [7151 3€PHOBUX KOJIOCOBUX KYJIbTYP Lii BTpAaTu CTaHOBIATH 10...15 %. Ha nifgcrasi mpoBeieHOro aHaisy
ICHYI0YMX KOHCTPYKUIMHUX PillleHb CIIPIMOBAHMUX Ha IiJBUIIEHHS IKOCTI BUKOHAHHS TEXHOJIOTTYHOTO IIPOLECY
ciBOU 3aIpOIIOHOBaHA HOBA KOHCTPYKIIisl IOCIBHOI CeKIlii, IKa BpaxOBYe BifjoMi ronepeHi HJIsIXy OKPaIleHHS
PiBHOMIPHOCTI 3aropTaHHs HaciHHs 10 rauM6uHi. Tak, fo cki1any CeKuii BXOISTh COLIHUK 3 TOCTPUM KYTOM
BXOJIKEHHSI B IPYHT 00JIafHAaHUI yTPUMYIOUOIO ITSITKOIO, sIKa IIPU3BaHa CTabiNi3yBaTy PiBHOMIPHICTB, SIK X0y 110
IJIMOUHI CaMoro COIIHMKA, TaK i 0OMEKUTH IIepepOo3IIoii OCIBHOTO MaTepiasy Mo IMIMOMHI 3aropTaHHs Iics Horo
MpoXoykeHHs. [lo TOro K, BUKOPUCTAaHHS TaKoi CeKllil BiIKp1Ba€ MOKJIMBICTh BUKOHAHHS MTPSIMOi CiBOM 36 pHOBUX
KyJbTyp. [0J10BHMM 3aBAAHHSIM aHOI pO60TU € OOIPYHTYBaHHS PalliOHAIbHUX KOHCTPYKLiIMHO-TEXHOJIOTIYHUX
IIapaMeTpiB yTPUMYIOYOI ITSITKHU 1711 POOOTH 3 Ha3BaHUM COIIHMKOM Ta iX eKCIITyaTalliiiHAX IapaMeTpiB.
BcTaHOBIEHO, 10 BaXKJIMBOIO CKJIAZIOBOIO IIPOLECY NIEPEMIllEHHS HACIHHS € BUCOTa MOTO BiICKOKY IIpY [IEPIIOMY Ta
I PYyroMy KOHTaKTi 3 [IOBEPXHEIO I'PYHTY, TOMY IIPOLIEC MOJI€/IIOBaHHS OyB PO37iJeHUI Ha [1Ba €Taly 3 NoNepesHiM
MOJIEJIIOBAaHHAM JAHOI BUCOTH [J1 HACIHHA PANY Pi3HUX KyJbTYp. B KiHLIEBOMY pe3yJIbTaTi OTPUMaHi PiBHAHHS
perpecii 3a71€XXHOCTi BUCOT BiJICKOKY Bifi BUCOTH NaJiHHS Ta TBEPAOCTI IPYHTY i 3 iX BUKOPUCTaHHSIM 3MOJI€JIbOBaHi
TPA€eKTOPii pyxy HaCiHHS Ta MOro MePEMIIEHHS Y BEPTUKAJIbHIN Ta TOPU3OHTAJIbHIN IUIOLVHI, SIKi CKJIAJIM OCHOBY
IJ151 BUBHAYEHHSI B3AEMHOTO PO3TalllyBaHHS COLIHUKA Ta ITSITKU, IIPEICTABJIEHE BifICTAaHHIO Bifl Bici HACIHHENPOBOLY
10 TOPU30HTAJIbHOI pO60YO0i YACTUHU YTPUMYIOUOi IITKU. [Tofanblie aHaiTUYHE MOJEII0OBAHHS [IPOLIECY
I03BOJIMJIO BU3HAYUTHU PsIJ, KOHCTPYKLIMHO-TEXHOJIOT{YHNX [TapaMeTPiB YTPUMYIOUOi II'SITKU — HIUPUHY [lepeHbOl
YaCTUHY, KyT HaxWly MIiK IISITKA Y [I03[4,0BKHbO-BEPTUKAJIBHIN IJIOMMHI, KyT HaX1jly po6040i I0XUJI0i YaCTUHU
II'SITKU IO TOPU3OHTY. Pe3ysbTaTi eKCIIepUMEHTAIbHUX JOCIiIPKEeHb MiTBEPAUIIN JOCTOBIPHICTb OTPUMAHUX
aHaJIITUYHUM LISIXOM KOHCTPYKLiHO-TEXHOJIOTIYHUX [IapaMeTpPiB yTPUMYIOUOI IT'SITKH, LO3BOJIUIN OOIPYHTYBATH
Ta BU3HAYWTHU HELOCTAI0Yi NapaMeTpy, BCTAHOBUTH iX BILIMB Ha [TapaMeTpH ONTHUMi3allii — piBHOMIPHICTb pO3NOALTY
IIOCiBHOT'O Marepiasy 1o n6KHi Ta BiANOBigHICTh (PaKTUYHUX 3HAYEHDb ITIMOUHM 3aJISITaHHS HACiHHS Bif 3aaHOi
rJIMOUHY. BCTaHOBJIEHO, 10 Pi3Hi BUIM COIIHUKIB, SIK i €KCIIEPUMEHTAIbHA [T0CIBHA CEKIIisl MalOTh JOCUTh CXOKUHN
XapakTep 3aJIeXKHOCTi TOKa3HUKa PiBHOMIPHOCTI 3aropTaHHs HaCiHHS 10 16uHi. 3i 36ibLII€HHSIM yCTaHOBYO]
IJIMOMHM 3arOpPTaHHs PiBHOMIPHICTb PO3MO/iNy 3pOCTaE a Npu 36ibLIeHHI po6040i BUAKOCTI 3HMDKYETHCS, ajle 3
Pi3HOIO IHTEHCHBHICTIO Ta (PAKTUYHMMU 3HAYEHHSIMU NIOKa3HYKa. [1py 06J1afHaHHI COIHUKIB TO4ATKOBUMU
KOHCTPYKLITHUMU eJIeMEeHTaMH, sKi IpM3BaHi yTprMyBaTH HACIHHS Ha 33aHil IMOMHI 10 3aCUNaHHs iX [PYHTOM
(rMo103KOBUI1 COUTHUK 3 IT'SITKOIO YU MOCiBHA CEKIIisl 3 II'SITKOI0) BOHU MAIOTh BUIIli TOKa3HUKY SIKOCTi ITOPiBHSIHO 3
TaK/MMU X pOOOYMMH OpraHaMu 6€3 JOJATKOBUX eleMeHTIB. Tak, eKClIepUMEeHTaJIbHA II0CiBHA CEKIIis
XapaKTePU3yeThCs KpallluM ITOKa3HUKOM PiBHOMIPHOCTI 3aropTaHHs HaCiHHS Ha piBHi Ocep = 15,34%, NOPiBHSIHO 3
iHIIMMU COMIHUKAMU IJ1s sIKuX ocep = 18,5...33,3%. B 1jinioMy, pe3ysibTaT BUKOHAHOI pOOOTH MiTBEPIKYIOTh
[IEePCIEKTUBHICTD LUISIXY MiIBULLIEHHS SIKiCHMX ITOKa3HUKIB BUKOHAHHS TEXHOJIOT{YHOrO NPOLieCy CiBOM 36 pHOBUX
KyJIbTyp 00JIafHAaHHSIM COIIHUKIB JOAATKOBUMU KOHCTPYKLITHUMY €JIeMEHTaMU, IPU3HAYEHUMU 17151 YTPUMaHHS

IIOCiBHOTO Marepiasy Ha 3aJjaHill IIIMOVHI 1O IOBHOTO 3aCUIIaHHS [PYHTOM.

2. The dissertation is devoted to improving the efficiency of seed drills by refining the design of the covering
operating parts and substantiating their rational structural and technological parameters. One of the key
components of agrotechnology for growing crop products is ensuring a given depth of embedding of agricultural
crop seeds and its stability over the entire sowing area. This indicator significantly affects a number of quality
characteristics and final results of subsequent technological operations. The importance of maintaining an optimal
and uniform embedding depth during sowing is confirmed both by the results of scientific research and by many
years of production practice. Violation of the uniformity of seed embedding causes uneven germination and
emergence of seedlings: some plants appear earlier, others later, which leads to thinning of crops or a decrease in
their actual density. A deficiency of soil moisture or excessive embedding depth complicates the germination
process, reduces the vigor of seedlings and, as a result, negatively affects the overall yield. It has been established
that a deviation in the depth of seed embedding of more than +1 cm causes a decrease in the yield of most row



crops by 10...25%, and under adverse conditions - up to 30%, while for grain crops these losses are 10...15%. Based
on the analysis of existing design solutions aimed at improving the quality of the sowing process, a new design of a
sowing section is proposed, which takes into account previously known ways of improving the uniformity of seed
embedding in depth. Thus, the section includes a coulter with an acute angle of entry into the soil equipped with a
furrow compactor, which is designed to stabilize the uniformity of both the depth of the coulter itself and to limit
the redistribution of seed material along the embedding depth after its passage. In addition, the use of such a
section opens up the possibility of direct sowing of grain crops. The main objective of this work is to substantiate
the rational design and technological parameters of the furrow compactor for operating with the coulter and their
operational parameters. It was established that an important component of the seed movement process is the
height of its rebound at the first and second contact with the soil surface, therefore the modeling process was
divided into two stages with preliminary modeling of this height for seeds of a number of different crops. As a
result, regression equations of the dependence of rebound heights on the height of fall and soil hardness were
obtained and, using them, the trajectories of seed movement and its movement in the vertical and horizontal
planes were simulated, which formed the basis for determining the mutual location of the coulter and the
compactor, represented by the distance from the axis of the seed tube to the horizontal operating part of the
furrow compactor. Further analytical modeling of the process allowed determining a number of structural and
technological parameters of the furrow compactor - the width of the front part, the angle of inclination of the
compactor flanges in the longitudinal-vertical plane, the angle of inclination of the operating inclined part of the
compactor to the horizon. The results of experimental studies confirmed the reliability of the analytically obtained
structural and technological parameters of the furrow compactor, allowed substantiating and determining the
missing parameters, to establish their influence on the optimization parameters - the uniformity of the
distribution of seed material over the depth and the correspondence of the actual values of the seed depth to the
given depth. It was found that different types of coulters, as well as the experimental sowing section, have a fairly
similar nature of the dependence of the seed embedding uniformity index on depth. With an increase in the setting
embedding depth, the distribution uniformity increases, and with an increase in the operation speed it decreases,
but with different intensity and actual values of the index. When equipping the coulters with additional structural
elements designed to hold the seeds at a given depth before they are covered with soil (a skid-type coulter with a
compactor or a seeding section with a compactor), they have higher quality indicators compared to the same
operating parts without additional elements. Thus, the experimental seeding section is characterized by a better
indicator of seed embedding uniformity at the level of ocep = 15,34%, compared to other openers for which ocep =
18,5...33,3%. In general, the results of the work performed confirm the prospects of improving the quality
indicators of the technological process of sowing grain crops by equipping coulters with additional structural
elements designed to hold the seed material at a given depth until it is completely covered with soil.
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PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Apremenko IImutpo KOpiitoBry

2. Artemenko Dmytro Y.

KBasigikanis: . t. u., gou., 05.05.11
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: lIeHTPaNbHOYKPAIHCHKMI HAlliOHAIbHUI TEXHIYHUIA

yHiBEpCUTET

Kopg 3a €IPIIOY: 02070950

Micue3Haxoa>KeHHSI: npocr. YHiBepcurerchkuii, Kponusauibkuit, Kponisuuipkuii p-H., 25006, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

ImentTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BacunpkoBcbka Katepuna BikropiBHa

2. Kateryna V. Vasylkovska

KBasigikanis: . t. u., gou., 05.05.11
InenTudikarop ORCID ID: 0000-0002-3524-4027
JoparkoBa iHdpopmamnist:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: l]eHTPaNbHOYKPAIHCHKMI HAlliOHAIbHYI TEXHIYHUIA

yHiBEpCUTET

Kog, 3a €IPIIOY: 02070950

Micue3Haxoa>KeHHSI: npocr. YHiBepcurerchkuii, Kponusauibkuii, Kponisuuipkuii p-H., 25006, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJIr04Hi BiZoMOCTi



Biacue IIpizBume Im's [10-6aTbKOBI Aynin Bikrop Bacunbosud

TOJIOBH paju

Biacue IpizBume Im's I10-6aTbKOBI Aynin Bikrop Bacunbosnd

rOJIOBYIOYOrO Ha 3acCimaHHi

BigmoBizasibHUH 32 MiATOTOBKY Anppomyk InoHa OnexcanzipiBHa
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




