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AHortauis

Mera crarri - o6rpyHTYBaTU TEHAEHLIT PO3BUTKY 3€pPHO36UPASIbHUX KOMOAIHIB aHAa i3y toYmn Cy4ac-
HUV CTaH Ta OCTaHHI TEXHIYHI PO3pPOOKM MPOBIAHUX DIPM-BUPOOHUKIB.

Meroagn pocrig)xeHb: aHAa/1i3 KOHCTPYKUIT 3epHO36MPasIbHUX KOMOAMHIB Ha OCHOBI IHGopMaLil
DiPM-BUPOOHUKIB Ta PE3Y/IbTATIB aHAJTITUYHMX JOC/IIAMEHb.

Pe3ynbTatn gocnig)xeHb. Ha oCHOBI MpoBeAeHOro aHasily CUCTeMHO-aHas10rosol Mogesli Ta KOH-
CTPYKLIVIHUX OCOBJIMBOCTEMN CYHYACHUX 3€PHO306MPASIbHUX KOMOAaVHIB BU3HAYEeHO TakKi TeHOEeHLIT ix po3-
BUTKY: Y KOHCTPYKLIVHIN CXeMI XaTHOI YaCTUHN KOMOAMHIB AJ19 MIHIMI3alil BTPAT BPOXKAKO | LO3LLIM-
PEHHS YHKLIOHAJIbHUX MOXJIMBOCTEM [OLJI/IbHO 3aCTOCOBYBATU THYYKI pi3asibHI arnapatv, CTPIYKOBI
TPAHCIOPTEPU T@ CUCTEMU 3AANTALIT PEXUMIB POOOTU XKATKM 4O YMOB 36MPAHHS, YAOCKOHA/I€HHST KOH-
CTPYKLII MOJIOTUJIbHUX CUCTEM PI3HUX TUMIB, CUCTEM OYULLEHHS | COJTOMOOYUCHUKIB Ha OCHOBI IHHOBAa-
LIVIHUX TEXHIYHNX PO3POBOK 3 JOTPUMAHHSM BUMOI O BUKOHAHHS MPOLECY; YNPOBAAIKEHHS MPUHLNITIB
6i/1bLl eDeKTUBHOIrO BUKOPUCTAHHS MOTYXHOCTEN ABUIYHIB KOMOAKHIB, @ TAKOX 3aCTOCYBAaHHS €Jlek-
TPUYHUX, METAHOBUX Ta IHLUMX TUMIB ABUIYHIB, PO3LLIMPEHHS MOXJ/IMBOCTEN 3aCTOCYBAHHS B CXeMax
3epPHO36MPAsIbHUX KOMOAVIHIB PI3BHOMAHITHUX CUCTEM aAanTalili PeXXuUMIB pOOOTHU IXHIX CUCTEM, & TAKOX
eKcriyarayisa 6e3ri/IoTHUX BapIiaHTIB KOMOAaMHIB, SKi 34aTHI Ha OCHOBI MPUHLMITY «CaMOHAaBYaHHS» 3
BUCOKUMM SKICHUMU MOKA3HMKaMU BUKOHYBATU MpoLecC 36MpPaHHS.

BUCHOBKHN. 3epHO361pPasibHIi KOMOaViHU SIK CKA3AHI AMHAMIYHI | TEXHOJIOMYHI CUCTEMU [MOCTIMHO
BOCKOHAJIFOOTHCS i BIIJIMBOM PO3BUTKY HAYKUW | TEXHIKW. HOBITHI TEXHIYHI PILLEHHS CrpPsSIMOBaHI Ha
iaBULLIEHHS MOKAa3HUKIB TEXHOJIOMYHOI e(beKTUBHOCTI 3aCTOCYBaHHS KOMOAUHIB Yy rpoLeci MexaHi30-
BaHOro 36upaHHsI 3epHOBUX KYJ/IbTyp. Ha OCHOBI rnpoBeneHoro aHasai3dy CUMCTeMHO-aHa/1I0roBoi Moaest,
Cy4YaCHOro CTaHy | HOBITHIX IHHOBALIMIHUX PO3P0OOK MpOoBIAHNX (DipM-BUPOOHUKIB BU3HAYEHO OCHOBHI
TeHOEeHLIT PO3BUTKY 3€pHO30MPAsIbHUX KOMOAYIHIB, NMOB’S3aHI 3 YOCKOHAJIEHHSIM CUCTEM KOMOAaUVHIB i

Knro4oBi csroBa: 3epHOBI Ky/IbTYPU, 36UMPaHHS, 3€pHO36UPASIbHUN KOMBAVIH, XXaTHa YaCTUHAE, MOJIO-
TU/IbHa CUCTEMA, OYMCHA CUCTEMa, CUCTeMU aaanTauli, TeHAeHLil PO3BUTKY.

ITocTanoBKa mpoOjemMH. 3aBepllaJibHO OTPUMAHOIrO IPOAYKTY, MOTr0 pMHKOBA IliHA
Ta OJHIEIO i3 HAWMOIABII BiAMOBiZAaTbHUX MO- Ta peHTA0EJbHICTh BUPOOHULITBA 3arajoM.
JIbOBUX OIepalliii y BUPOILIYBAHHI 3€pHOBHUX 3a CTaTUCTMYHUMM JaHUMHU B YKpa-
KyJbTYp € 30MpaHHs Bpoxalo. Bifg epekTuB- 1HI CIOCTEpira€Tbcs MOCTYNOBE LIOpiyHE
HOCTI 11 BAKOHAHHS ICTOTHO 3aJIEXXNTh SKICTb 3POCTAaHHS ITUIOLI MiJ 3¢pHOBUMHU KYJIBTypa-
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MU Ta BeJMYMHA BajJOBOro 300py BpOXKalo.
Ile, 3i cBOro 0oky, nmorpedye 3acTOCYBaHHS
OinbII e(PEeKTUBHOI 30MpaJIbHOI TeXHIKM, sIKa
371aTHa Oyj1a 6 y KOPOTKi arpoTeXHiuHi TepMi-
HU SIKiCHO 3i0paTu BpoxKail 3 MiHiMaJbHUMU
BTpaTaMy, €KOHOMIYHMMHU Ta €HEPreTUYHM-
MU 3aTpataMu. BiTumsHsHe KoMOaliHOOyIy-
BaHH$, Ha XaJlb, HE 3JaTHE B IMOBHIN Mipi
3a0e3MeYynTr 3apa3 arpapiiB Cy4yacHOIO BH-
COKOE(PEKTUBHOI 30MPAIbHOI TEXHiKOIO
BJIACHOTO BUPOOHMIITBA.

Ha Gimpmr Hixk 95 % twtomn mim 3epHO-
BUMM KYJbTypaMU y CBIiTi BpoxKail 30MparoTh
CaMOXiTHMMU 3€pHO30MpaJTbHUMU KOMOaii-
HaMy MOpoBiTHUX (ipM-BUPOOHUKIB, TaKUX
gk «JOHN DEERE», «<NEW HOLLAND»,
«CLAAS», «<FENDT», «CASE», <MASSEY
FERGUESON» i T.m., 9Ki MalwTb BHCO-
KM pIBEHb TEXHOJIOTIYHOCTI Ta MOKAa3HMKIB
e(peKTUBHOCTI BMKOHaHHS TIpouecy. OcTaH-
HiM 4acoMm cepel OCHOBHMX TEHIEHIIiA po3-
BUTKY 3€pHO30MpabHUX KOMOAHIiB MOXHa
CIIocTepiraTi 30UIbILIEHHS MPOMYCKHOI 31aT-
HOCTI MOJIOTAPOK, a BIAIIOBIIHO 1 TUIOLII JIEK,
CerapyBaJIbHOI TUJIOIII OYMCHMX PEUIIT 1 CO-
JIOMOOYMCHHKA, a TAKOXK 3aCTOCYBAHHSI €JIeK-
TPOHHUX CHUCTEM
ajarnrariii pe-
XNMiB poboTtn
KOMOAaiHIB Jifo)
YMOB 30MpaHHS.
IIpoBigHi  ip-
MU-BUPOOHUKHU
3epHO30Upalb-
HUX KOMOAaiiHiB
NpeacTaBAsIOTh
peryJasipHO B KOH-
CTPYKLIISIX  30U-
paJlbHUX MallWH
HOBITHI TEXHIYHI
pilleHHd, 49Ki 1
BU3HAYAIOTh TEH-
NEeHLIl  moaaib-
LLIOTO 1X PO3BUTKY
[1, 2, 3, 4, 5, 6].

AHaJi3 ocTaH-
HIX J0CJTIIPKEHb T
nyouikamiii. TeH-
JIIEHLII PO3BUTKY
TEXHOJIOTII Ta
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MallVH JJIs 30MpaHHS 36pPHOBUX KYJIBTYp i3
ypaxyBaHHSIM BUMOT J0 BUKOHaHHSI MpOLIe-
Cy pO3IJIIHYTO B OaraThox mpaisx [5, 6, 8,
9, 10, 11, 12, 13]. Ane momani 3pocii Mo-
TpeOu i BUMOIY A0 MEXaHi30BaHOTO IPOLIECY
30MpaHHS BUMAraroTb CUCTEMHOIO PO3MJISIIY
Li€T TIPOOIEeMaTUKMU.

Merta nocaimpkeHHs: OOrpyHTYBaTH TeHIEH-
il PpO3BUTKY 3€pHO30MpaAIbHUX KOMOAIHIB,
aHaJIi3ylOUM CYJYaCHMIA CTaH Ta OCTaHHI TeX-
HiYHi po3p00KHM MPOBiAHUX (PipM-BUPOOHUKIB.

Buknaa ocHoBHOro martepiaixy. OCHOBHOIO
JIUISI CUCTEMHOI OLIIHKM KOHCTPYKIIIMHUX CXEM
3epHO30MpaJIbHUX KOMOAHIB Ta OOIpYHTY-
BaHHSI HAIPSIMKIB MOAAJBIIOrO iX YIOCKOHA-
JICHHSI € aHaJjli3 pe3yJIbTaTiB BIIOMHUX JIOCII-
JUKeHb [2, 3, 4, 5, 6, 11, 13, 14, 15, 16, 17],
orJIsiI KOHCTpyKuiin [3, 4, 5, 6, 18, 19, 20,
21, 22, 23, 24] i cucTeMHO-aHaJI0roBo1 MoJeJi
poboyoro mpoliecy kombaiiHa (puc. 1).

3epHO30MpaibHUIl KOMOAH K CKJIagHa
TeXHiYHa CUCTeMa MiCTUTb TaKi B3a€EMOIIOB s -
3aHi eJIeMeHTU: XaTHY cuctemy (2XK), moxuioi
kamepu (I1K), monotunbHoi cuctemu (MC),
ourcHoi cucremu (OC), coloMoOoOYMCHMKA
(CO), 3epHoBoro eiaeBatopa (3E), OyHkepa

BC - 6iocepenpoBuLle; X - xaTHa 4YacTuHa; MK - moxuna kamepa;

MC - MmonoTunbHa cuctema; OC - oumcHa cuctema; CO - COTOMOOUYNCHUK;
3E - 3epHoBUI eneBatop; b - 6yHkep; XC - xopoBa cuctema; [ - ABUIYH;,
IKC - iHdbopMaLUinHO-KepyBasibHa CUCTEMA
PucyHok 1 - CncteMHO-aHasioroBa Moaesib 3epHO36MpasibHOro KombamHa
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(b), xomosoi cucremu (XC), nBuryHa (1), a
TakKoOX iH(OpMaliiiHO-KepyBaJIbHOI CUCTEMU
(IKC), gka 3abe3neyyBaTuMe 6e3nocepeaHii
KOHTPOJIb Ta OI€paTUBHE KEPYBAHHS PEXKMU-
MaMu poOOTU €JEeMEHTIB 3€pHO30MPaTBbHOIO
KoMbOaitHa [3, 5, 6]. KoxeH i3 3a3HauyeHUX
€JIEMEHTIB 3a0e31euye BUKOHAHHS BIAMOBI/I-
HOI1 0 MOro mpu3HA4YeHHs oIlepallil B MexXax
poboUoro mporiecy 3¢epHO30UPaTbHOTO KOM-
OaifHa 3arajioMm.

PoGounii nmpoiiec 3epHO30MpPaTLHOIO KOM-
OaifHa SIK TEXHOJIOTIYHA CHCTeMa SIBJISIE COOOIO
MAacoBi TIOTOKM TEXHOJIOTITYHOIo Matepiany Oi-
ocepenouia (bC), sKi BHACHIZOK B3aeEMOil
i3 poboUMMH OpraHaMM KomOaiiHa 3MiHIOIOTh
CBOI BJIACTMBOCTI 1 TMEPEMILIYIOTBCS B3IOBX
TEXHOJIOTIYHOI CXeMM, a TaKOXK MOTOKIB iH(pOp-
Mallii, sIKi 3a0e3reuyBaTuMyTh (PYHKIIIOHYBaH-
Hs MallIMHY 1 KEPYBAaHHS peKMMaMU pOOOTH.

ToMy, pO3BUTOK 3¢ pHO30MPATLHOTO KOM-
OaliHy (hOpMYEThCSI HA OCHOBI CUCTEMHMX pi-
LIEHb 100 Or0o OCHOBHMX €JIEMEHTIB.

KatHa yacTuHa. 3TiIHO 3 BMMOraMu [0
30MpaHHS 36pPHOBMX KYJbTYp XXKaTHA YacTHUHA
Mae€ 3a0e3MeYnTH sIKiCHE 3pi3yBaHHS i edek-
TUBHY Mojayy XJiOHOI Macu B MOJIOTapKy
KoMOaifHa 3 MiHIMaJJbHUMU BTpaTaMu 3epHa.
Ile 3abe3neuyyeTbcsl BHACHIAOK Jil TOMiIb-
HUKIB, pi3aJIbHOIO amapara, I10JaBaJibHUX
TPAHCIIOPTEPIB (MEepeBaXKHO IIIHEKiIB) TOIO
Ha TeXHOJIOTiYHy Macy [24].

Oco0bauBa yBara npuaiIsIETbCS 3pi3yBaH-
HIO CTEOJIOCTOM0, SIKICHE BUKOHAHHS SIKOTO
NOCSITAETHCSl  pi3aJIbHUMM  amaparaMu, sKi
epeKTUBHO 3IiMCHIOBATUMYTh poOOOTY 3a
OyIb-SIKMX YMOB, i €JI€MEHTaMU MOTOBHU-
nma. ®ipmoro «SSCHUMSCHER», onnieio 3
MPOBIAHUX Yy CBiTI BUPOOHMKIB pi3ajJbHUX
amapariB, po3pobsieHo cucteMy Schumacher
EasyCut II (puc. 2) [18], sgka sIKicHO 3pi3ye
cTeOJoCTiiA Ha pi3HilA BUCOTI 3pi3y i LIBUJ-
KOCTi pyXy KomOaiiHa, cTaHy CTebJIOCTOIO
(3a0yp’sTHEHOCTI, MOJIEMIOCTI TOIIO) Ta Ma€
MOXJIMBICTh 10 caMoouullueHHs. OcTaHHi
iXHi po3poOKM Ha OCHOBI KOHTPOJIIO BEJIU-
YWHU CWIM pi3aHHS Ta LIBUAKOCTI PyXy 30u-
pajibHOI MAILLWMHU U1 BIAMOBIIHOI KYJIBTYPU
Jal0Th 3MOTY BU3HAYaTW MUTTEBI 3HAYECHHS
nogayi xjaiOHOI Macu I KepyBaHHSI po0o-
TOIO 3epHO30MpajbHOIO KoMOaiiHa.
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PucyHok 2 - PizanbHa cuctemMa Schumacher
EasyCut Il [18]

[cTOTHO 3HM3UTHU BEJIMYKMHY BTpaT 3€pHa,
He3pi3aHUX Ta BIIXWJIEHUX cTeOea 3a Oylb-
SIKMX YMOB 30MpaHHSI MOXHa BHACJIiJOK 3a-
CTOCYBAaHHSI aBTOMAaTUYHMUX CUCTEM CUHXPO-
Hi3alil IBUIKOCTI pyXxy KoMOaiiHa i 4aCTOTU
obepTaHHSI MoOTOBWJIa (puUC. 3) HA OCHOBI
HOBITHIX 1HTEJICKTYaJIbHUX Ta TEXHIYHUX Pi-
meHs. [4, 5, 19].

PucyHok 3 - CucteMa CUHXPOHI3aUii 4acToTn
obepTaHHA MOTOBWMIA | LLUBUAOKOCTI PYXY 3€pHO3-
OupanbHoro kombamHa [19]

OpHuM i3 (akToOpiB BIUIMBY Ha ITOBHO-
Ty 3pi3yBaHHS CTEOJOCTOIO i (pOopMyBaHHS
MOTOKY TEXHOJIOTIYHOI Macu € 3aCTOCYBaH-
HS B CXe€Max XaTOK aKTUBHUX i MaCUBHUX
noainbHUKIB [5, 19, 21, 24]. Xo4 akTHUBHi
noaiuibHUKU (puc. 4) 0CoOJIMBO aKTyallbHi
Ha 30MpaHHi parcy, 6000BUX KYJIbTyp Ta Ha
3a0yp’THEHUX [OiISIHKax, aje BpaxOBYIOUU
3pOCTaHHSI MPOAYKTUBHOCTI KOMOaiiHiB, Oy-
IyTh aKTyaJbHUMM i B KOHCTPYKIIiSIX 3€pHO-
BUX XKaTOK.

ITigBuiIyI04M TEXHOJIOTIUHY e(eKTUB-
HICTh 3KaTHOI YaCTUHU 3€pPHO30MpaIbHUX
KoMOaliHiB, 0CcOOJMBY yBary cJil HpUIiIIN-
TU TPAHCIOPTYBAaJbHUM MHPUCTPOSIM, STKUMU
BoHU oOJyiagHaHi. CTabibHY 1 BHUCOKOIIPO-
NYKTUBHY Mojady xJiOHOi Mmacu 3i 30epe-
JKEHHSIM 3€pHa 1 COJIOMM MOXHA JOCSITHYTHU

Bunyck
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PUCYHOK 4 - AKTVBHUI NOAINbHUK XaTKK Vario
koMmnaHii CLAAS [19]

3aCTOCYBAaHHSIM IIIHEKa BEJIMKOIO JiamMeTpa 3
BEJIMKOI0 BUCOTOIO BUTKIB i3 MHajbLUSIMU I10
BCiii JOBXMHI IIIHEKA SIK TPAHCIIOPTYBAJIbLHO-
ro npucrpow (puc. 5) [4, 5, 19]. IloxnioHi
TEXHIYHI pIilI€HHS YCYBalOTb CKPy4YyBaHHS
XJIIOHOT Macu Ha IIHELi Ta SKiCHO IO0Jal0Th
Marepiajl 0 MOXMUJI01 KaMEPHU.

PucyHok 5 - LLIHek 3 nanbuamm aTtkm MaxFlex
koMmnaHii «CLAAS» [19]

3HUXKEHHST 3a0MBaHHSI BOJIOIOI XJIiO-
HOIO Macolo, 110 € MOXJIMBUM Yy ILIHEKOBUX
MNPUCTPOSIX, Ta MiHIMI3allisg BTpaT BpOXKaro
(0CcOOMMBO 1I€ CTOCYETHCSI 30MpaHHSI BHUCO-
KOpPOCJIMX 1 HU3BbKOPOCIUX JpiOHOHACIH-
HUX KYJbTYp), a TaKOoX edeKTHUBHa poOoTa
3 BUCOKOIO BPOXAWHICTIO 36pHOBUX KYJIBTYP
i OpPOAYKTUBHICTIO 30MpaJIbHOIO arperarta,
3a0€e3MeUYyEThCSI 3aCTOCYBAHHSAM CTPiYKOBUX
TPaHCIIOPTEPIB Y KOHCTPYKILiSIX XXaTOK (pucC.
6), 9Ki (PYHKIIOHYIOTh K Y KOMOiHalii 3i
LITHEKOM, Tak i okpemo [4, 5, 20, 21].

J1st e(peKTUBHOTO KOMilOBaHHS MOBEPXHi
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PUCYHOK 6 - CTpiukoBa 3epHOBa XaTka 900D
dipMn «JOHN DEERE» [21]

MOJII HE3aJIeXXKHO BiJ 11 HEpIiBHOCTEM, SKiC-
HOro 30MpaHHs IOJIETJUX i IUIyTaHUX Hijs-
HOK Ta yYMOB MNIJBMILEHOI BOJIOTOCTI 3€pHOBI
KATKU OOJIAJHYIOTbCS THYYKUM pi3aIbHUM
anaparom (puc. 7) [4, 5, 19, 20, 21]. Pazom 3
LIMM PEKOMEHIYETHCSI 3aCTOCOBYBATU HOXi 3
JIpiOHMMM 3yOLSIMU Ha 30MpaHHi ApiOHO3ep-
HOBUX KYJbTYp, 2 Ha 0000BUX — 3 KPYHHUMU
3yOLSIMU.

PUCYHOK 7 - 3epHoBa »KaTKa Superflax i3 rHyukmnm
pisanbHMM anapaTtoM KoMnaHii «NEW HOLLAND»
[20]

Hnst e(PeKTUBHILLIOr0  BUKOPUCTAHHS
MOXJIMBOCTE 3€pHOBI XXaTKM MOXYTh MaTU
pi3Hi cxemu npuBoaa. Ock, y kaTtkax VARIO
komnaHii «CLAAS» icHye MOXJIMBICTH 3a-
CTOCYBaHHSI YOTUPHOX OCHOBHUX CXEM MpPHU-
Boja: S - mnpssmMuid, L- BapiatopHmii, XL
- nBoctyneHeBuil i XXL — BapiatopHuii 3
ajanTalli€lo A0 Pi3HUX BUMOT LIOA0 MPOIYK-
TUBHOCTI 30MpanbHOI MammHu [5, 19]. g
€KOHOMII TTaJIuBa 1 3HMXXEHHSI €Hepro3arpar
HaiouIblI e(PEeKTUBHUM € MNPSIMOJIHIHHUIA
npuBona. BHaciigok psimy nmepesar Bigmiva-
€ThCSI TAKOX MEPCIIEKTUBHICTh 3aCTOCYBAHHS
B KOHCTPYKIIil KaTOK €JeKTPUYHOIO IPUBO-
na (€JeKTpUYHUI MPUBOA BUKOPUCTOBYETH-
csl UISL peBepca y pasi 3a0MBaHHSI TEXHOJIO-
TiYHOIO Macolo).

CBITOBI BUPOOHMKM KATOK 3 METOIO

Technical and technological aspects of development and testing of new machinery 1
and technologies for agriculture in Ukraine 7
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OiblI  €(PEeKTUBHOTO BUKOPUCTAHHSI BUCO-
KOIPOAYKTUBHUX Ta TIOTYXXKHMX 3€pHO30U-
paJbHUX KOMOAIHIB Ha pMHOK MOCTaBISIIOTh
LM POKO3aXBaTHi XKaTKH i3 ILIMPUHOIO 3aXBaTy
o 13 m. [IIo6 crpocTuTu TpaHCITOPTYBAHHS
KaTKU MOXXYTh BUPOOJATUCS CEKLIMHUMU 3
(dyHKIIi€0 cKIamaHHs IS MIEpeBeIeHHS iX y
TpaHCHOPTHE MoJyioXeHHs (puc. 8) [19].

PucyHok 8 - CekuinHa (cklageHa) »aTka KoMna-
HiT «CLAAS» [19]

Y cxemMax 3epHOBMX KaTOK BCe OLIbIIOrO
MOIUMPEHHSI CTajld HalOyBaTW CUCTEMU Ke-
pYBaHHS iXHIM pOOOYMM MPOLIECOM, a CaMe
Y3rokeHHsI (CMHXPOHi3allil) 4acToTu 00ep-
TaHHS MOTOBWJIA 1 IUBUIKOCTI PyXy KOM-
OaifHa, CHUCTEMM KepyBaHHSI 3aBaHTaXKECH-
HSIM MOJIOTapKM KoM0OaliHa XJIIOHOI Macolo,
CUCTeMHU TMapajieIbHOrO BOAIHHSI i BEACHHS
KATKW MO Kparo mpoxoay (sl KyKypynass-
HUX Ta COHSILIHMKOBHUX XATOK CUCTEMM Be-
IeHHs psgakamu). [lo Takux cucTeM Haje-
xaTtb. LASER PILOT i FIELD SCANNER
Ha koMmbaiiHax CLAAS, TERRACONTROL
i AUTOLEVEL na xowm6aitHax FENDT,
AUTOLEVEL Hna xom6aiinHax MASSEY
FERGUESON, AUTOFLOAT Ha kKoMm-
oaitnax NEW HOLLAND Tta ixmi [4, 5, 19,
20, 21, 22]. Ix 3acTocyBaHHSI 3HUXYE BTpaTu
3epHa, YCyBa€ OrpiXxu, TOOTO AIISIHKM He3pi-
3aHOTO XJIIOOCTOIO TOILIIO.

Arpapii Takox 30epiraloTh iHTepec a0
o0uicyBaJIbHUX XaTOK, SKi MalThb IIUPUHY
3axBaTy Big 5 go 12 M i 3a0e3rneuyroTh BU-
KOHaHHS poOOYOoro mpolecy Ha IIBUAKOCTI
30upanbHOrO arperara 1o 9-12,6 km/ron. 3a-
CTOCYBaHHS$ 004YiCyBaJIbHUX XKATOK IiABUIIYE
MPOAYKTUBHICTh KoOMOaliHa Ha 30MpaHHi
Malixe BABIYi Ta CKOpOYYy€E BUTpPATU MauvBa
Ha 50 % [1, 3, 5, 7, 8, 24]. SIxicHoro 00-
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YiCyBaHHSI MOXHa JIOCSIITM 3aCTOCYBAaHHSIM
rpediHOK 3 pi3HOI KOHQirypali€ro OTBOpiB
(bopMa OTBOpPIB pErIAMEHTYETHCS BUIOM
KYJIbTYpM Ta 1i BPOXKaAMHICTIO), a iHTeHCUi-
Kallisl Tpolecy oO04iCyBaHHSI - 3MiHOIO 4Yac-
TOTU obepTaHHs1 portopa. Cepea OCTaHHIX
e(peKTUBHUX PO3POOOK € 3aCTOCYBaHHS B
KOHCTPYKLIIMHUX CXeMaX 00YiCyBaJIbHUX XKa-
TOK TIOBITPSIHO-CE€NapyBaAJIbHOIO KaHAIy sl
3MEHIIIEHHSI BMICTY JOMIIIIOK B 0oO04YecaHOMY
BOpOCi, a TAKOX MOXKJIMBICTh ABOCTaAIHOTO
00yYicyBaHHS 3epHa (POTOpP HAIALUITOBYETHCS
Ha 30MpaHHs JIMIIE 3PiIoro 3e¢pHa, a He3pi-
Jie 3aJIMIIAEThCsl Ha CTeOJi 11 o0UicyBaHHS
Mi3Hile).

MoJaoTuibHi  cucTeMu. 3epHO30Mpaib-
Hi KoMOailHM o0jagHyOThcsl OapabaHHU-
MU ab0 POTOPHMMHU CHUCTEMaMUd OOMOJIOTY.
AHai3 cy4acHOro pPUHKY CiJIbCbKOIOCIO-
JapCchKOl TeXHIKM MOKa3ye, 10 BCe XX Oilb-
1lI€ Y CBiTi BUPOOJSIETbCS 3€PHO30MpPATILHUX
KoMOaliHiB, 00JlafHaHUX OapabaHHUMU MO-
JIOTUJIBHUMM cucTeMaMM. Taki MOJIOTWJIbHI
CUCTeMU €(MEeKTUBHO BMKOHYIOTH MPOLIEC
Ha 30MpaHHI 3€pHOBUX KOJIOCOBUX KYJIBLTYD,
0COOJIMBO HA HEBEJMKMX IJIOLIAX Ta 3 HEBU-
COKOI0 BpPOXaMHICTIO. AJIe OCKIJIbKM 3a CTa-
TUCTUYHUMU JTAaHUMU CIIOCTEPIiraroThCsl TEH-
JNeHIil 10 OiabluMX 0OCSTriB BUPOOHMIITBA,
IUIAHOMIpPHOTO 3pOCTaHHS BPOXAMHOCTI Ta
notpedbu edeKTUBHOI pPOOOTHM Ha 30MpaHHi
Pi3HUX KYJbTYp, Ha HAMOIMXKUY MEPCHEKTU-
BY Ilepen0avya€eThesl 3pOCTaHHSI BUPOOHUIITBA
pOTOPHUX KOMOANHIB, X04a 30epiraTUMeThCs
CTAOIIbHICTL 1 Y BUPOOHULITBI OGapabaHHUX
KOMOaliHiB.

bapabaHHi MOJOTWIBHI CUCTEMU 3€pPHO3-
OupabHUX KOMOaHIB CKJIagaloThes i3 OAHO-
ro abo Jexiabkox 6apabaniB miametpoM 0,45-
0,8 M i foBxkuHOIO 1,06-1,7 M, IKi BUKOHYIOTh
0OMOJIOT 3 MPUCKOPEHHSIM ab0o 0e3 MPUCKO-
peHHs ximiOHoI Macu [1, 6, 11, 12, 13, 14, 15,
19, 20, 21, 22, 23, 24]. Jdusg 6apabaHHOI MO-
JIOTWJIBLHOI CUCTEMU IpUTAMAaHHUI BUCOKUIA
CTYIIiHb YHiBepCaJbHOCTI, aje e(peKTUBHICTh
OOMOJIOTY 3aJIeXXUTh Bill psIIy PEXUMIB poO-
0oTu, a 1e, 3i cBoro OOKy, IMoTpedye 3a0e3-
MEYEeHHS1 3HAYHOI KIJBbKOCTI HaJalluTyBaHb
3aJIEXHO Bill YMOB BUKOHAHHS MPOLECY, OCO-
O0JIMBO 3a KPUTUYHMX 1 3MIHHUX YMOB POOOTH.
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OCHOBHOIO X MepeBaror ogHoOapadaH-
HOI MOJIOTWJILHOI CUCTEMHM, 11O 1 BU3HAYAE IX
MEPCIIEKTUBHICTb, € IPOCTOTAa KOHCTPYKIIil,
X0ua Ha CKJIAJHUX IS OOMOJIOTY KYJIBTYp, a
TAKOX JUIS MiABUILIEHHSI TOBHOTU OOMOJIOTY i
3HWKEHHS PiBHS BTPAT JOLLIbHIIIE 3aCTOCO-
ByBaTu OaratobapabaHHy cUcTeMy OOMOJIOTY.
XapakTepHOW OCOOJMBICTIO JBOOapadaHHOI
CUCTEMU OOMOJIOTY B CX€Mi MEPCHEKTUBHUX
3€pHO30MPATLHUX KOMOAHIB € MPUCKOPEH-
HS XJiI0HOI MacHu Ha IepiuoMy i3 O0apabaHiB,
1100 3a0e3rmeuynTy iHTeHcUikalixo 00MoI0-
Ty i 3HWDKEHHSI BEJIMYMH HEAOMOJIOTY Macu
(puc. 9) [6, 19, 20, 21, 22, 23, 24].

PucyHok 9 - KombiHOBaHa MOJ10Tapka 3epHO36u-

panbHOro kombamHa Tucano komnaHii «CLAAS» i3

APS-cuctemoro o6MonoTy (i3 NPUCKOPOBANbHUM
6apabaHom) [19]

BinoMuii TakoxX JI0CBim 3acTOCYyBaHHS B
cxeMi 3epHOo30MpajbHOro KoMOaiiHa Oara-
TobapabaHHOI CUCTEeMM OOMOJIOTY, sIKa Ja€
3MOTY 3i 3pOCTaHHSIM €HeprosarpaTr HdOCST-
HYTHU 30UIbLIEHHS TOBHOTU OOMOJIOTY Macu
1 3HMDKEHHS HaBaHTaXXE€HHSI Ha KJIaBiLLTHUIA
coinoMotpsc [1, 6, 24]. Xoua 3arajgoM mep-
CIIEKTUBM 3aCTOCYBaHHS OaraTtobapabaH-
HOI CHUCTeMM OOMOJIOTY IOTpPeOyIOTh OiIbLI
IPYHTOBHOIO aHali3y i KOHCTPYKTOPCHKUX
pO3pO0OK.

Y KOHCTpYKLIHMX cXemax 3epHO30Mu-
paibHUX KOMOaliHiB i3 aKciaJbHO-POTOPHUM
MOJIOTMJIBHO-CEIMapyBaJbHUM  IIPUCTPOEM
(MCII) 3amicThb KIJIIACUYHOTO MOJIOTUJIbHO-
ro amapara OapabGaHHOro TUITY 1 KJaBilll-
HOI'O COJIOMOTpsICA BUKOPHUCTOBYIOTH OIWH
abo aBa portopu miametpoMm 0,559-0,762 m
i 3aBaoBXkKM Big 1,8 no 4,838 M, HaBKOJIO
SIKMX pO3MillleHa JeKa 3 KyTOM OOXBaTy Bin
120 go 360 rpanycis [1, 6, 19, 20, 21, 22, 23,
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24]. Ilig yac pyxy xJIiOHOI Macu y pOTOpPHOMY
MOJIOTHMJIBHO-CEIapyBaJbHOMY IPUCTPOI Ha
BiAMiHy Big OapabGaHHOI cuUcTeMU OOMOJIO-
Ty BIACYTHS yaapHa Jisl, 11O 3HWXYE PIBEHb
MOIIKOKEHHSI 3€pHa, a TaKOX BHACJIiIOK
301JIbIIEHHST LIUISIXY OOMOJIOTY Ta cerapailii
NIIABUIIYETHCS TMOBHOTA OOMOJIOTY 1 SIKICTh
ouuileHHs1 3epHa. OCKiIbKM JIBOPOTOPHUIA
MCII (puc. 10) Bce X € OiLIbLI MPOTYKTUB-
HUM 1 TIOBHille BUIUISIE 3€pHO, OUIBIIICTh
(ipM-BUPOOHUKIB KOMOAIHIB 3alliKaBJIeHHI
y po3BUTKY caMe Takoi cxemu MCII.

PucyHok 10 - [1IBOpPOTOPHUIN MONOTUIbHO-CEeNna-
pyBanbHUM NpucTpin Twin Rotor 3epHo36Mpanb-
HUX KoMBanHiB koMnaHii «kNEW HOLLAND» [20]

Ho ictotHux mnepeBar poropHux MCII,
K1 1 BU3HAYAIOTh 1X MEPCHEKTUBHICTD, CIHif
TaKOX BiIHECTU: HEUYTJIUBICTb A0 KOJHWBaHb
nojayi xjai0HOI Macu Big KaTHOI YacCTUHU,
OCKIiJIbKY JJIS1 IKiCHOI poOOTH Yy GapabaHHUX
MOJIOTMJIBHUX CHCTeMaxX HOLJIbHO 3a0e3Iie-
YUTU CTAOIJIbHICTh BEJIWYMHM IToAayi; Ipo-
CTOTY peryJjiroBaHb pexxumiB poootn MCII,
SIKi TIEpeBaXKHO 3IIMCHIOIOTHCS OIepPaTOPOM
i3 KabiHM KoMOaliHa; KicCHYy poOOTy Ha CXU-
JlaX, Ha BMCOKIM YypOXaWHOCTI 1 Ha 3HAYHUX
TUIoLIAX; HaMOIIbIIy TNPUIATHICTL Ha 30U-
paHHI TaKWX KYyJbTYp K KYKypyd3a, CO-
HAIHUK Touo [1, 6, 24]. Xoya ogHOYACHO
3 uuM 11 poropHux MCII nputamaHHUMU
€ 30UIbIIEHHS €Hepro3arpar i BUTpaTu Ma-
JIMBa, MOXJIMBICTb HAMOTYBaHHSI MacH Ha
poTOp 3a IiABMILEHOI 3a0yp’sTHEHOCTi i BO-
JIOTOCTI, CKJIAAHICTh PEMOHTY TOILLIO.

Ha ocHOBiI BiZoMHX TEXHIYHUX pillIeHb
MEePCOEKTUBHUMU HaNpsIMKaMy MiABUILECH-
Hs1 €(DEKTUBHOCTiI 3aCTOCYBAaHHSI MOJIOTUJIb-
HUX CHUCTEM 3€pHO30MpaibHMX KOMOalHIB
BU3HaueHo [6, 8, 11, 12, 13, 14, 15, 17, 24]:
VIOCKOHAJIEHHsI TOJaBaJlbHUX MPUCTPOIB
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MOJIOTMJIBHUX CHCTEM i3 3a0e3Me4YeHHs I0-
MnepeaHbOro oOMOJIOTY XJIiOHOI Macu; yAo-
CKOHAJICHHS KOHCTPYKIIii MOJOTHUJILHOTO
OapabaHa, KpiluieHHs OM4YiB 10 OapabaHa;
3aCTOCOBYBaHHSI 00€pTOBMX, KOJUBHUX, Oa-
raTorpaHHUX Ta 0araToceKLiiHuX aeK; oara-
TobapabaHHA KOHCTPYKIiSl 31 BCTAHOBJIEHMU-
MU JOAATKOBUMM MPUCTPOSIMU IS Mepenadi
XJ1I0HOI Macu BiJl OJHOIO 1O HAaCTYITHOI'O
MOJIOTWJIBHOTO €JIeMEHTa $K pallioHaJbHa
CXeMa BMCOKOE(MEKTUBHOTO MOJOTUJILHOTO
arapara; BIOCKOHaJIEHHSI KOHCTPYKIIil pOTO-
pa poropHoro MCII (Hacamniepen, ¥ioro 3a-
XOIUTIOBAJIbHOI YaCTWMHM, KiJIbKOCTI, (popmu
Ta pPO3MIlIEHHS OWYiB Ha IMOBEPXHI poTOpa
TOILIO) Ta AeKU (IepeBaKHO 3MIHOKO BeJIM-
YMHU KyTa O0XBaTy Ta 3aCTOCYBaHHSIM CEK-
LiifHOI OyIOBM JIeK 3i 3MiIHHMMU MapaMeTpa-
MU), a TaKOX 3a0€e3MeYeHHsI aBTOMAaTUYHOIO
KepyBaHHS peXXuMaMu poOOTU MOJIOTUJIBbHOL
CUCTEMHU 3aJIEXKHO BiJl YMOB pOOOTH.

OuncHi cucreMs i COJIOMOOYMCHHUKH. [I1s
OTPUMAHHS SIKICHOTO MPOAYKTY Y KOHCTPYK-
LisIX 3epHO30MpaJbHUX KOMOAlHIB 3acTo-
COBYETBHCSI TI€PEBAXKHO TMOBITPSHO-PELIITHA
cucTeMa OYMILEHHSI Ta KJjaBillHi (3 Oapa-
OaHHMMU MOJIOTWJIBHMMHU CUCTEMaMM) abo
POTOpPHiI  COJJOMOOYMCHUKK (Y POTOPHUX
KoMOaiitHax — oauH abo JBa pOTOpH, SIKi 00-
MOJIOYYIOTh Ta BUIUISIIOTH 3€PHO i3 COJIOMM,
a y KoMmOaiiHiB 3 KOMOiHOBaHOIO MOJIOTap-
KOI0 — POTOPU BUAUISIOTH BiJIbHE 3€pHO i3
COJIOMU TIiCId 00OMOJ0TYy OGapabaHHOKI CHUC-
Temoro oomonorty) [1, 7, 11, 12, 13, 14, 19,
20, 21, 22, 23, 24].

106 nigBUIIMTH e(MEKTUBHICTh (PYHK-
LIIOHYBAaHHSI CUCTEM OYMIIEHHS Had Io-
BEPXHSIMM OYMCHUX PEIIIT 1 KJIAaBILIHUX CO-
JIOMOTPSICIB  BCTAHOBJIIOIOTh  PI3HOMAaHITHI
aKTMBATOPH i cTabiysizaTopu pyxy Macu (puc.
11), a Takox 3a0e3neuyloTb peryJroBaHHS
ILIBUJIKOCTI 1 HAIPSIMKY MOBITPSTHOTO MOTOKY
Ha pelreTa Big BeHTWwIsATOpa. Kpim Toro, Ha-
OPSIMKOM 1 IIBUAKICTIO TTIOBITPSTHOTO MOTOKY
MOXXHa BUPIBHIOBATU 3€PHOBY CYMIilll Ha IO-
BEPXHi PELiT ITiJ yac 30MpaHHS Ha CXMUJax.

st g9KicHOi poOOTH 3epHO30MpaTbHUX
KOMOAaiHIB Ha cxujax y IXHiX KOHCTPYKIIiii-
HUX CX€MaX BUKOPHUCTOBYIOTHCS TaKi MPUH-
LA PiBHOMIPHOTO PO3MOAUTY 3€pPHOBOTO
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PucyHok 11 - [pabnmHu Haa NOBEpPXHE COso-
MOTpPSACA B 3epHO36UMpanbHOMY KOMOalnHi Tucano
koMnaHii « CLAAS» ona po3noainy Macu TOHKUM

wapom [19]

BOPOXY IO IUIOII ouncHux peurit [19, 20, 21,
22, 23, 24]: 1) 3epHOBHMI1 BOPOX Ha MOBEPXHi
PELLIT MOXE PO3ALISITUCS MO LIMPUHI pelueTa
neperopoakamu; 2) pama kKoMmbaliHa BHUpiB-
HIOETBCS TiAPABIIYHOK CUCTEMOIO (HaIlpu-
knan, cucrema MONTANA); 3) BupiBHIO-
BaHHS TiAPaBJIiKOO JIMILIE CUCTEMU OYMCTKM.
AJie OIHUM i3 HalOiIbII e(PeKTUBHUX iH-
HOBALiMHUX pillIEeHb Y LIbOMY BUMAAKy BBa-
JKAEThCS 3aCTOCYBaHHS 3D-crcTeMu 04YUCTKHA
(puc. 12), gaxe Oyj0 3anpOIOHOBAHO KOMIIa-
Hielo «CLAAS» i moJjgrae y IrorepeyHomy
BUPIBHIOBAHHI Macu Ha IOBEPXHI peuIT 3a
OIYHOIO HaxWJIy CTBOPEHHSIM BiAIIOBIZHOTO
3a BEJIMYMHOIO 1 I0JAaTKOBOTO MO3A0BXHbOTO
MOITIEPEYHOI0 KOJIMBaHHS pewit [19].

PUCYHOK 12 - CxeMa NpuUHUUNY ANHAMIYHOT
3D-0UNCTKM Ha 3epHO3BMpPaNIbHUX KOMBaMHax
koMnaHii « CLAAS» [19]

Hogilow po3pobkoro 1€l KoMmIaHii €
4D-cuctema ouuctku [19], 3acTtocyBaHHS
SIKOI KEpYBaHHSIM 3acJiHKaMy poTopa 3ajiex-
HO BiJl BEIMYMHU MOIEPEUYHOIrO Ta MO3A0BX-
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HBOTO HaxuJjly i KiJbKOCTiI Tojadi 3i0paHoi
Macu 3a0e3Iedy€e piBHOMipHE 3aBaHTaXKE€HHS
CUCTEMM OYMCTKU 3€PHOBUM BOPOXOM.

Ha ocHoBi cyyacHUX po3poOOK Ta BiJ0-
MUX pe3yJbTaTiB AOCIIIKE€Hb BCTAHOBJIEHO,
IO MNEPCHEeKTUBHUMHU HaNpsIMKaMyd Mifd-
BUILEHHSI €(PeKTUBHOCTI (DYHKIIOHYBaHHS
OUYHWCHUX CHUCTEM 3€pHO30MpaIbHUX KOM-
OaliHiB CJIig BBaXKaTW: BIOCKOHAJEHHSI KOH-
CTPYKIIil KJIaBILLIHUX COJIOMOTPSICIB, BinOiii-
HUX OiTepiB Ta CUCTEMM OYUCTKM 3arajioMm;
3aCTOCYBaHHSI BUCOKOE(MEKTUBHUX PELIIT Ta
YIOCKOHAJIEHOTO 1X MPUBOAY; 3aCTOCOBYBaH-
HSI JOTIOMIKHMX IIPUCTPOIB Y KOHCTPYKIIiNi-
HUX CXEMax: aKTMBATOPIB CTPSICHOI AOILLIKMU,
BEPXHBOTO pelleTa Ta COJIOMOTpsca; YAO-
CKOHAJICHHSI TIPUCTPOIB JUISI TOIEePEIHbOIO
MnoApiOHeHHS Macu Mepea IojJaderd Ha Co-
JIOMOTPSIC TOLLO.

JIBurynu. CydacHi 3epHO30MpaibHI KOM-
OaiiHM OOJIAIHYIOThCS AU3EJIbHUMU JBUTY-
HaMM pi3HOI MOTYXXHOCTI 3aJIEKHOCTI BiJ
KOHCTPYKLIIAHOrO BUKOHAHHS Ta IlapaMe-
TpiB KoMOaiiHa. 3epH030MpaibHi KOMOaitHU
i3 O0apabaHHMM MOJIOTWJIBHUM amnapaTtoMm i
KJIABILLIHUM COJIOMOTPSICOM OO0JIaAHYIOThCS
JIBUTYHAMM TIOTYyXHicTIO 175-449 K.Cc., po-
TOPHI KOMOAiHU — IBUTYHAMU IOTYXHICTIO
330-674 k.c., a 3 KOMOIHOBAaHOI MOJIOTAP-
koo 378-524 x.c. [1, 3, 6, 13, 19, 20, 21, 22,
23, 24]. Ane yucenbHi JOCTIIKEHHS i BUITPO-
OyBaHHSI MOKA3ylOTh, 110 HA BUKOHAHHS KO-
pUCHOI poOOTHM Yy TEXHOJIOTiYHOMY IIpolieci
3aTpadya€eThcst OM3bKO 45-60 % MOTYXKHOCTI
JBUTYHa, a 1Lie MOoTpeOdye Oiabll pallioHalIb-
HOI'0 BUKOPHUCTAHHSI MOTYXKHOCTI.

3 iHworo OOKy, BHACJiJIOK 3pOCTaHHS
MPOAYKTUBHOCTI MaIllMH CHOCTEPIira€ThCs
TaKOX 1 3pOCTaHHS IX PO3MIPHO-MACOBUX
XapaKTepUCTUK Ta BEJIMYMHU MOTYXKHOC-
Ti IBUTYHiB, SKUMM BOHU OOJIaTHYEThCS. B
OiIbIIOCTI BUIAAKiB, AU3EJIbHUMN JIBUTYH 3a-
Oe3reuye MPUBOA HACOCIB, a BCE iHIIE BHU-
KOHYE B MNpUBOJI KOMOailHa TiApOIPUBOI.
Tomy rizponpuBoa y KOMOaitHi € JOCUTh BU-
3HaYaJbHUM €JIEMEHTOM KOHCTPYKIIil, SIKMiA
3a0e3rneuyye (QYHKIIOHYBaHHS 30MpajbHOL
MAalllMHU 3arajioM i 3MEHIIYE HaBaHTAXXEHHS
Ha po0OoTy aBuryHa. OKpemo ciig Bia3zHauyu-
TH LIOAAJII 3pOCJi BUMOTH A0 PiBHS BUKUIY
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LIKiIJIMBYX Ta3iB IBUTYHAMU B aTMocdepy.

OIHMM i3 HUISIXiB palioHaJAbHIIIOIrO BU-
KOPMCTAHHS MOTY>XKHOCTI CUJIOBOI YCTAHOBKU
KoMOaifHa MoxXe OyTH 3aCTOCYBaHHSI B IXHiid
KOHCTPYKIIil ABOX IWU3€JIbHMX AIBUTYHIB, ONTUH
i3 sgKux 3abe3nedyBaTMME IPUBOA XOJ0BOL
YAaCTUHM, a APYrMil — (YHKLIOHYBaHHS PO-
OouyMx opraHiB KomOaiiHa. Aje 0JHOYACHO 3
LIMM BUHUKAE LUK psiA 3a1a4, MOYMHAKYU
BiJ, KOMIIOHYBaJIbHOI 1 3aKiHUYIOYM €KOHO-
MIYHOIO JOLIIBbHICTIO.

3BaxaluM Ha 3pocii LiHW Ha HadTy i
HapTONPOAYKTU PO3POOHUKM KOMOAIHIB
pO3MISIIAlOTh  MOXJIMBICTHL  3aCTOCYBaHHS
aJlbTepHATUBHUX XKepea eHeprii [13, 23,
24, 25, 26, 27]. Ha MixHapoaHiii BUcCTaBIIi
Agrotechnika 2019 B M. ['aHHOBep Gi1OpyCh-
kuii BupooHuk «'OMCEJIbBMAILl» npen-
CTaBMB MEPIIMIA Yy CBITI 3€pHO30MpPaATbHUI
kombOaitH Palesse GS4218 CNG (puc. 13)
[23], 9xkuit ocHalleHUiA MEeTaHOBUM JBUTY-
HoM Cummins noTyxHicTio 257 KBT i Boch-
Ma OajloHaMU, B IKUX MicTUTbcd 400 Mi Me-
TaHy, 1o 3a6e3neuye 10..12 roguH poboTU
KoMOaiiHa 0e3 Jo3ampaBKu.

PUcyHOK 13 - 3epH036upasibHUM KOMOBaAMH
Palesse GS4218 CNG Bupo6bHuutea «FTOMCEJIb-
MALL» 3 MmeTaHOBUM OBUTYHOM (MiXKHapogHa
BuMcTaBka Agrotechnika 2019, M. laHHOBeP)

Ajte e mouyuHawouu 3 50-UX pokiB MU-
HYJIOTO CTOpiYYsl BeIyTbCsI POOOTU 3 BHU-
KOPMCTAHHS €JIEKTPONpUBOJA Ha 3€pHO3-
oupanbHuUX KoMOaitHax. Ile 3abe3rneynThb
OiIbIIy KOMMAKTHICTh 30MpaJibHOI MAallMHU,
aJanTOBAHICTh IIPUBOAY OKPEMO KOXHOTO
KoJieca i CIIPOILEHHSI peryJIloBaHHSI peXUMIiB
pobotu. J[ogaTKOBUM CTUMYJIOM [JISI PO3-
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BUTKY €JIEKTPONpPHUBOAA B CXeMi KOMOaliHIB
€ TeXHIYHI PIllIEHHS, IKI HUHI BUKOPUCTOBY-
IOThCS B €JIEKTPOMOOIISIX 2400 aBTOMOOLISIX 3
riOpMaIHOI CUCTEMOIO IBUTYHIB (€JIEKTpUY-
HUI ABUTYH + ABUTYH BHYTPIilLIHBOTO 3IO-
paHH$), a TAKOX OCTaHHI PO3POOKHU €JIEKTPO-
TpaKTOpiB. X04Ya OJHOYACHO 3 LIMM iCHYIOTh
Mpo0JeMU 3 HASIBHICTIO JXKEpesT eJIEKTPUIHOL
eHeprii (OGarapeii) IJsi MOOUIbHOI TEXHIKM,
gKi 3a0e3rneunin 6 TpuBaly podOTy KoMOaii-
Ha 0e3 10JaTKOBOI MiA3apsaKu, a TAKOX I0-
TpeOu y 3aCTOCYBaHHI MOOLIbHMX 3apsIAHUX
YCTaHOBOK.

Indopmaniiino-kepyBanbni cucremu. Ce-
pel TOJIOBHUX O3HAK MOAAJbIIOIO PO3BUTKY
3epHO30MpaIbHUX KOMOAWHIB CJIil Ha3BaTU
00JlJalHAHHS MAalUMH HOBITHIMU CHUCTEeMa-
MW aBTOMATMKM, $SKi 3laTHI Ha OCHOBI ca-
MOHABYaHHS 1 3a BIJICYTHOCTI aKTMBHOTIO
BIUIMBY oIepaTopa SIKiCHO 1 3 MiHIMaJbHUMU
€HeprozaTparaMM BUKOHYBAaTU 30MpaHHS 3a
Ooynb-sikux ymoB [4, 5, 6, 13, 14, 28]. Cepen
TaKWX CUCTEM, $SIKi 3HAMIIIM BUKOPUCTAHHS
B KOHCTPYKILIMHMX CXeMax 3epHO30Mpalib-
HMX KOMOAalHIB 1 OTpMMaJM CXBajbHI BIATy-
KM arpapiiB CJIiJ Ha3BaTW.

- Ha 3¢pHO30OMpaJILHUX KOoMOaiHax
kommaHii «CLAAS»: camMoHaBYaJibHa CH-
cremMa ontumizamii  komOaitHa CEMOS

AUTOMATIC, gxka Bkio4a€e ONTUMI3allilo
pexumiB poboTH ourcHoOi cuctemu - CEMOS
AUTO CLEANING, ontumizalilo pexumiB
pobotu cucremu cemnapatiii - CEMOS AUTO
SEPARATION, onrtumizaliito pexumiB pooo-
T MojJoTuabHOI cucteMu - CEMOS AUTO
THRESHING. Cepen MOXIUBUX OILIA MO-
XyTh OYTU TaKOX CHCTeMa KOHTPOJIIO Ta Ome-
PaTMBHOIO KePyBaHHS MoAayero XJIiOHOI Macu
AUTO CROP FLOW, cucrema yrnpaBJliHHS
IIBUIKICTIO TOBITPSIHOTO TIOTOKY BiJ BEH-
uagaropa AUTO SLOPE nng amanrauii po-
00T 3epHO30MpabHUX KOMOAHIB Ha CXHU-
nax, cucreMma CEMOS AUTO CHOPPING
OINTUMAJIbHOTO MNOAPIOHEHHST UIST SIKICHOTO
PpO3IOIiTy HE3epHOBOI YAaCTMHU BpOXKal MO
noBepxHi 1ojs (puc. 14), cucrema CRUISE
PILOT png onrumizaliii po60o4oi HIBUIKOCTI
3aJIe’KHO Bill 3aBaHTAXXE€HHSI JBUTYHA, CHUCTE-
mamu BoaiHHg AUTO PILOT, GPS PILOT
ta LASER PILOT Tomo [4, 5, 6, 19];
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PucyHok 14 - Cuctema Cemos Auto Chopping
koMnaHii «CLAAS» ong aBToMaTUYHOI onTuUMiI3auii
poboTn NogpidbHBaYa COIOMU 3ePHO36MpPasb-
HOro kombawnHa [19]

- Ha 3epHO30MpaTbHUX KOMOaitHaX KOM-
naHii «<FENDT»: cucrema kepyBaHHSI po0oO-
toro xkatku kombOaitHa TERRACONTROL;
cucTeMa BMPIBHIOBAaHHSI 3€pHO30MPaJIbLHOTO
KOMOaifHa i3 He3aJleXXHOW Iapajeorpam-
Hotw miaBickoto PARALEVEL Ta cucrema
INTEGRALE komneHcauii Mo310BXHbOTO
HaxWIy Mig yac poOOTHM Ha cxuJiax i HepiB-
HOCTSX ITOBepxHi [4, 5, 6, 22];

- y cXeMax 3epHO30MpaJbHUX KoMOari-
HiB KoMIaHii «xNEW HOLLAND»: cucrema
AUTOFLOAT komitoBaHHSI pejibey MoOJs
Ky TIO300BXKHIN, TaK 1 B MOIMEPEYHIN MIOLIU -
Hi, MexaHiyHa cuctema DYNAMIC FEED
ROLL pns 3abe3nedyeHHsT MaKCUMMaJabHOI
e(eKTUBHOCTI (DYHKLIIOHYBAaHHSI MOJIOTUJIb-
HO-CeNapyBaJIbHOIO MPUCTPOIO KomOaiiHa,
cuctemMa INTELLICRUISE nns xepyBaH-
HS IIBUIKICTIO pyXy KOMOaiiHa 3aJ1eKHO Bif
3aBaHTaXK€HHsI KOMOailHa XJIIOHOI Macolo,
cucrema OPTI-SPEED nng aBromatuy-
HOI'O PEryJaloBaHHS IIBUIKOCTI KJaBIll CO-
Jomotpsica, cuctema OPTI-THRESH nna
peryJiloBaHHSI BeJMYMHM 3a30py MiX Oapa-
0aHoMm i nekoro, cuctema SMART SIEVE
e(eKTUBHOI pOOOTU CUCTEMMU OYMCTKMU KOM-
OailHa Ha cxWjax, CMCTEMa aBTOMAaTUYHOIO
peryJiloBaHHSI 4YacTOTU OOEpTaHHSI BEHTUJISI-
topa OPTI-FAN s epekxTuBHOTO 30MpaH-
HS Ha cxwiax Touo [4, 5, 6, 20];

- Ha 3epHO30UpaJIbHUX KoMmOaitHax
komnaHii «JOHN DEERE): Bucokorou-
Ha CHUCTeMa aBTOMATMYHOIO KepyBaH-
Ha AUTOTRAC, cucrema COMBINE

ADVISOR+HARVESTSMART onrumanb-
HOI MPOAYKTUBHOCTI 30MpajbHOI MallIMHU 3

il aBTOMAaTUYHUM HaJallITyBaHHSIM, CUCTEMA
ACTIVE TERRAIN ADJUSTMENT akTus-
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HOI'O HaJlalUTyBaHHS PeXWMiB pOOOTHU PELLIT
3aJIeXKHO Bill HAXWIIY CXWJa Ta KYJIbTypH, SIKa
30MpaeThed, Ta iHi [4, 5, 6, 21].

Cepen ocTaHHIX iHHOBaLiHUX (a2 MOX-
JIMBO HaBiTh 1 PEBOJIOLIMHUX) pPO3POOOK
komtaHii «JOHN DEERE» mono amanraii
(pyHKIIIOHYBaHHS 3€pHO30MpPaJbHUX KOM-
OailiHiB Ha 30MpaHHi 3€pPHOBUX KYJBTYpP 10
YMOB poOOTH € 3aCTOCYBaHHS IPOAKTUBHOTO
KOHTpOJIepa MPOITyCKHOI 31aTHOCTI (puc. 15)
i3 BCTaHOBJIEHHSIM 3D-kamep 111 KOHTpPO-
JIIO 32 CTAHOM XJIIOOCTOIO, Ha OCHOBIi JaHMX
BiJ SIKMX B aBTOMATUYHOMY peXWMi 3d1MC-
HIOETHCSI KEPYBAHHS peXXMMaMU poOOTHU 3ep-
HO30MpaJibHOro KombaiiHa [21].

PUcyHOK 15 - CxeMa dhyHKLIIOHYBaHHA MpoakK-

TWUBHOIO KOHTPOJIepa NPOMNyCKHOT 30aTHOCTI i3

BCTAHOBJ/IEHHAM 3D-KaMep 3epHO30MpPanbHOro
kombanHa JOHN DEERE [21]

Kao6ina. Cepen OCHOBHUX NIPUHIIMIIIB
3abe3neyeHHsT €(peKTUBHOIO 30MpaHHs 3ep-
HOBUX KYJBTYpP € CTBOPEHHSI CHPHUSTIMBUX
yMOB poOotu omneparopa. lLle mocsraerbcs
3aCTOCYBAaHHSIM Y KOHCTPYKLii KoMOaiiHa
3pyYHUX KaOiH 3 opraHaMu KepyBaHHs, O0p-
TOBUM KOMIT IOTEPOM Ta CUCTEMOIO KOHTPO-
JII0 32 pobOTOI0 CHCTeM KOoMOaiiHa, a TaKoX
KJliMaTUYHOro objamHaHHg [13, 19, 20, 21,
22, 23, 24].

AJle OIHMM i3 MEepPCINEKTUBHUX HaMpsM-
KiB PO3BUTKY TEXHIKM 151 30MpaHHSI 3€pHO-
BUX KYJBTYp € 3aCTOCYBaHHS O€3IMiJIOTHUX
3epHO30MpalbHUX KOMOAIHIB i3 IUTYYHUM
IHTEJIEKTOM, SKi B aBTOMaTUYHOMY PEXMMi
Ha OCHOBI JAHMX BiJl JaTYMKIB KOHTPOJIO-
I0Th i KepYyIOTh POOOTOIO 30MpaibHOI Malllu-
Hu. Hacamrniepen, 1ie 3HU3UTh PiB€Hb BILUIMBY
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JIIOACBKOTO (pakTopa Ha (PYHKUIOHYBAHHS
CKJIQIHOI MaIllHMU.

BucnoBok. 3epHo30MpaibHi KoMOaliHU
K CKJIQIHI TMHAMIYHI 1 TEXHOJIOTIYHI CUCTE-
MU TIOCTIAHO BIOCKOHATIOIOTHCS i BILIK-
BOM PO3BUTKY HayKu i TexHiku. HoBiTHI Tex-
HIYHI pIlIEHHS HAMpaBJICHI HA ITJIBUILECHHS
MOKA3HUKIB TEXHOJOriYHOI e(EeKTUBHOCTI
3aCTOCYBaHHS KOMOAaWMHIB y IIpolieci Mexa-
Hi30BaHOTO 30MpaHHSI 3€PHOBUX KYJIBTYP.
Ha ocHoBi npoBeneHOro aHamizy CUCTEMHO-
aHaJIOroBO1 MOJIEJi, Cy4aCHOro CTaHy i1 HO-
BiTHIX iHHOBALlIMHUX pPO3pPOOOK IPOBITHUX
(pipM-BUPOOHMKIB BU3HAYEHO OCHOBHI TE€H-
NeHIIii pO3BUTKY 3€pHO30MpaIbHUX KOMOaii-
HiB, MOB’SI3aHUX 3 YAOCKOHAJIEHHSIM CHUCTEM
KOMOAaHIB 1 BIpOBaI>KEHHsI CUCTEM ajariTa-
Lii IXHIX peXXUMiB poOOTH 10 YMOB (PYHKIIi-
OHYBaHHSI.

Jlitepatypa

1. MammHu a1 30uMpaHHSI 3€pHOBUX
Ta TexHiYHUX KyJabTyp: [lociOHuK (Kosek-
tuB aBTopiB 3a pea. B.I. Kpasuyka). Jlochia-
Huubke. YKpHIITIBT im. JI. Iloropinoro.
2009. 296 c.

2. KpaBuyk B. 1., 3anbko M. JI. Ho-
CTiIKeHHST (YHKUIOHAJIBHUX MOXKJIMBOCTEMH
kombaitHa CASE-IH AFS — 8230 npu ckoury-
BaHHI Tnojlerux xJi6iB // ZKypnan «TexHika i
texHosorii AITK». Ne5, 2015. C. 8-13.

3. JlexxenkuH A. M. TexHoJjiorust yoopku
3€PHOBBIX METOJOM OYEChIBAaHUSI HAa KOPHIO:
COCTOSIHME U mepcnekTuBhl. / A. M. JlexeH-
kuH, B. U. KpaBuyk, A. C. KyurHapes. [o-
cimaHuukoe, 2010. — 400 c.

4. Kpauyk B. I., 3anbko M. JI. 3epHoOBi
KaTKM CydaCHUX KOMOAaiHiIB: KOHCTPYKLUiiHi
0COOJIMBOCTI, Ta €KCIUIyaTaliliHi MOKa3HUKU!
/B. 1. KpaBuyk, M. JI. 3aHbko// 30. HayK.
npaup YKpHIIIIBT im. JI. IToropinoro. Tex-
HIKO-TEXHOJIOTIYHI aCeKTHU PO3BUTKY Ta BU-
npoOyBaHHS HOBOI TEXHIKM 1 TEXHOJIOTINA IS
CIJIbCBKOTO rocnogapcTBa YkKpaiHu. ocmia-
Huipke. 2019. Bumyck 24(38). - C. 176-185.
http://dx.doi.org/ 10.31473/2305-5987-2019-
1-24(38)-18

5. Cmonincekuit C. B. AHaji3 i cuHTe3
KaTOK 3epHO30MpanbHUX KoMmbaiiHiB / C. B.

23



CinbcbKorocnonapchbka TexHika Ta obnagHaHHa: MPOrHO3YBaHHA, KOHCTPYIOBaHHSA, BUNPOOYBaHHSA

Cwmonincekuii. — K.: HIT «KKOMITPUHT»,
2018. — 160 c.

6. KpaBuyk B. I. AHajiz MOJOTWJIbLHUX
CUCTEM 3epHO30MpaibHMX KoMmOaitHiB / B.
I. KpaBuyk, C. B. Cmonincekuii. — K.: L1
«KOMITPUHT», 2019. — 149 c.

7. I'punymuun M. TexHonorii 30MpaHHS
36pHOBUX 1 KOHCTPYKIII Cy4aCHMX 3€pHO3-
OupanbHUX KoMmOaitHiB / M. I'punuiuuH //
[Mponosuiisg. — 2003. - Ne 6. — C. 13-17.

8. KpaBuyk B. I. CyyacHi TeHIeH1il po3-
BUTKY KOHCTPYKIIN CUIbCHKOTOCIIOAAPChKO1
texHiku / 3a pen. B. I. KpaBuyka, M. 1. I'pu-
mumuHa, C. M. Koang. — K.: ArpapHa Ha-
yka, 2004. — 396c.

9. Amamuyk B. B. Cy4acHi TeHaeH1Iii po3-
BUTKY CiLIBCBKOTOCHOMAPChKOI TexHiku / B.
B. Anamuyk, I'. JI. bapanos, O. C. bapaHoB-
cekuit. — K. : ArpapHa Hayka, 2004. — 396 c.

10. Pagemaxep T. TeHaeHLIMMU pa3BUTHUS
pbIHKa 3epHOYOOpouHOU TexHuku //HoBoe
ceJIbcKoe xo3giicTBo, 2006.-Ne2.- C.76 - 82.

11. IBanummH B., Kopanp C. CBiToBuii
PUHOK 1 HAINpsIMKM PO3BUTKY KOHCTPYKIIiiA
3epHO30MpaibHUX  KoMmOaitHiB  //TexHika
AIIK, 2006,- Ne6-7. - C .6-9.

12. Kosans C., Boiitiok [. Hanpsimku
PO3BUTKY 1 OCOOJIMBOCTI KOHCTPYKIIIN 3ep-
Ho30upanbHUX KoMbaiiHiB // Texnika AIIK,
2007. - Ne7.-C.6-17.

13. Crermuenko C. OHOBJIEHHS MapKy 3ep-
HO30MpaJlbHUX KOMOaliHiB YKpaiHU: 0OCsTIH,
TeHACHIIi, O4iKyBaHHSI, YAUHHWUKU BIUIMBY /
C. CrenueHnko, M. 3anbko// 36. HayK. mpailb
VYxkpHIAITIBT im. JI. Iloropinoro. TexHi-
KO-TEXHOJIOTIYHI aCIeKTU PO3BUTKY Ta BH-
npoOyBaHHS HOBOI TEXHIKM 1 TEXHOJIOTINA IS
CIJIbCBKOTO rocnogapcTBa YkKpaiHu. docmia-
Huibke. 2019. Bunyck 25(39). - C. 113-124.
http://dx.doi.org/ 10.31473/2305-5987-2019-
2-25(39)-12

14. JloBuumkoB A.Il. TexHUKO-TeXHO-
JIOTUYECKME OCHOBBI COBEPIIECHCTBOBAHUS
3¢pHOYOOPOYHBIX KOMOAWHOB C OWMJIBHBIM
MOJIOTWJIbHBIM aImnapaTtoM. — YJIbSHOBCK:
3ebpa, 2016. — 112 c.

15. Cuconina 1. Il. Hanpsgmu ymocko-
HaJleHHsSI MOJIOTUJIBHMX arlapaTiB 3€pHO3-
oupanbHux kombaiiHiB / 1. I1. Cuconina //
ArpapHuii BicHuk IlpuyopHomop’s. — 2013.

24

TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN
i TexHonorin gnsa cinbCbKoro rocnogapcTea YKpaiHu

— Bum. 67. — C. 121—129.

16. JIu LunuwxsHb. MoaeaupoBaHue U
ONTUMM3ALIMSA TEXHOJIOTUYECKOIO IpOlLIeC-
ca U CpeICTB MeXaHM3alMu TPOU3BOACTBA
3epHa sl cpeaHero Kuras Ha 0ase Geso-
pycckoit TexHuku/LlmHuxsne Jlu, A. H.
JleonoB //Bec. Hau. akan. HaByk bemapyci.
Cep. arpap. HaByk. — 2020. — T. 58, Nel. —
C. 90—107. https://doi.org/10.29235/1817-
7204-2020-58-1-90-107.

17. Tang Z. Dynamic Balance Method for
Grading the Chain Drive Double Threshing
Drum of a Combine Harvester /Z. Tang,
X. Li, X. Liu, H. Ren, Z. Biao // Applied
sciences, 2020, 10, 1026; doi:10.3390/
app10031026.

18. Caiitr «GROUP SCHUMACHER»:
http://www.groupschumacher.com/

19. Caiir kommnanii «CLAAS»: https://
www.claas.ua/

20. Caiit xommanii «JOHN DEERE»:
https://www.deere.ua/

21. Caiit kommaHii «NEW HOLLAND»:
https://agriculture.newholland.com/

22. Caint kommanii «FENDT»: https://
www.fendt.com/

23. Caiitr «TOMCEJIbBMAIILl»: https://
www.gomselmash.by/

24. CinbChbKOrocnoJapchKi MalllMHM: i1~
pyunuk / . I'. Boiitiok, JI. B. AHickeBuu,
B. B. Immenko ta iH.; 3a pen. . I'. BoiiTioka.
- K.: «Arpoocsita», 2015. - 679 c.

25. Savickas D. Combine harvester fuel
consumption and air pollution reduction /D.
Savickas, D. Steponavicius, I. Kliopova, L.
Saldukaite//Water, Air & Soil Pollution, 231,
95 (2020). https://doi.org/10.1007/s11270-
020-4466-5.

26. Meng, A. Modeling and experiments
on Galfenol energy harvester / A. Meng,
C. Yan, M. Li, W. Pan, J. Yang, S. Wu//
Acta Mechanica. Sinica (2020). https://doi.
org/10.1007/s10409-020-00943-6.

27. Li P. Design and experimental study
of broadband hybrid energy harvester with
frequency-up conversion and nonlinear
magnetic force / P. Li, N. Xu, C.Gao //
Micro- and Nanosystems Information Storage
and Processing Systems. Issau 5(2020).
https://doi.org/10.1007/s00542-019-04716-5.

Bunyck
26 (40)



Agricultural machinery and equipment: forecasting, design, testing

28. bopucosa JI. B. BrwiObop cTpareruu
B 3aJau€ KOPPEKTUPOBKHU PETyJIUPOBOYHBIX
napameTpoB kombaitHa / JI. B. bopucosa, U.
H. Hypyraunosa, B. I1. JlumutpoB [u ap.].
— DOI 10.15507/2658-4123.030.202001.060-
075 // NHXeHepHbIe TEXHOJOTUU U CUCTEMBL.
—2020. — T. 30, Ne 1. — C. 60-75.

Literatura

1. Mashyny dlia zbyrannia zernovykh
ta tekhnichnykh kultur: Posibnyk (kolektyv
avtoriv za red. V. 1. Kravchuka). Doslidnytske.
UkrNDIPVT im. L. Pohoriloho. 2009. 296 s.

2. Kravchuk V. 1., Zanko M. D. Doslid-
zhennia funktsionalnykh mozhlyvostei kom-
baina CASE-IH AFS — 8230 pry skoshuvan-
ni polehlykh khlibiv // Zhurnal «Tekhnika i
tekhnolohii APK». Ne5, 2015. S. 8-13.

3. Lezhenkyn A. M. Tekhnolohyia
uborky zernoveikh metodom ochesbivanyia
na korniu: sostoianye y perspektyvel. / A.M.
Lezhenkyn, V.Y.Kravchuk, A.S. Kushnarev.
Doslydnytskoe, 2010. — 400 s.

4. Kravchuk V. 1., Zanko M. D. Zer-
novi zhatky suchasnykh kombainiv: kon-
struktsiini osoblyvosti, ta ekspluatatsiini po-
kaznyky /V.I. Kravchuk, M.D. Zanko// Zb.
nauk. prats UkrNDIPVT im. L. Pohoriloho.
Tekhniko-tekhnolohichni aspekty rozvytku
ta vyprobuvannia novoi tekhniky i tekhnolo-
hii dlia silskoho hospodarstva Ukrainy. Dos-
lidnytske. 2019. Vypusk 24(38). - S. 176-185.
http://dx.doi.org/ 10.31473/2305-5987-2019-
1-24(38)-18

5. Smolinskyi S.V. Analiz i syntez zhatok
zernozbyralnykh kombainiv / S.V. Smolinskyi.
— K.: TsP «<KKOMPRYNT», 2018. — 160 s.

6. Kravchuk V. 1. Analiz molotyl-
nykh system zernozbyralnykh kombainiv /
V.I. Kravchuk, S.V. Smolinskyi. — K.: TsP
«KOMPRYNT>», 2019. — 149 s.

7. Hrytsyshyn M. Tekhnolohii zbyran-
nia zernovykh i konstruktsii suchasnykh zer-
nozbyralnykh kombainiv / M. Hrytsyshyn //
Propozytsiia. — 2003. - Ne 6. — S. 13-17.

8. Kravchuk V. 1. Suchasni tenden-
tsii rozvytku konstruktsii silskohospodarskoi
tekhniky / Za red. V.I. Kravchuka, M.I.
Hrytsyshyna, S.M. Kovalia. — K.: Ahrarna

Edition
26 (40)

Technical and technological aspects of development and testing of new machinery
and technologies for agriculture in Ukraine

nauka, 2004. — 396s.

9. Adamchuk V. V. Suchasni tendentsii
rozvytku silskohospodarskoi tekhniky / V. V.
Adamchuk, H. L. Baranov, O. S. Baranovskyi.
— K. : Ahrarna nauka, 2004. — 396 s.

10. Rademakher T. Tendentsyy razvytyia
rbinka zernouborochnoi tekhnyky //Novoe
selskoe khoziaistvo, 2006.-Ne2.- S.76 - 82.

11. Ivanyshyn V., Koval S. Svitovyi ry-
nok i napriamky rozvytku konstruktsii zer-
nozbyralnykh kombainiv //Tekhnika APK,
2006,- Ne6-7. - S .6-9.

12. Koval S., Voitiuk D. Napriamky roz-
vytku i osoblyvosti konstruktsii zernozbyral-
nykh kombainiv // Tekhnika APK, 2007. -
No7.-S.6-17.

13. Stepchenko S. Onovlennia parku zer-
nozbyralnykh kombainiv Ukrainy: obsiahy,
tendentsii, ochikuvannia, chynnyky vply-
vu / S.Stepchenko, M.Zanko// Zb. nauk.
prats UkrNDIPVT im. L. Pohoriloho. Tekh-
niko-tekhnolohichni aspekty rozvytku ta
vyprobuvannia novoi tekhniky i tekhnolohii
dlia silskoho hospodarstva Ukrainy. Doslid-
nytske. 2019. Vypusk 25(39). - S. 113-124.
http://dx.doi.org/ 10.31473/2305-5987-2019-
2-25(39)-12

14. Lovchykov A. P. Tekhnyko-tekhnolo-
hycheskye osnovel sovershenstvovanyia zer-
nouborochneikh kombainov s bylneim mo-
lotylnbim apparatom. — Ulianovsk: Zebra,
2016. — 112 s.

15. Sysolina I. P. Napriamy udoskonalen-
nia molotylnykh aparativ zernozbyralnykh
kombainiv / 1. P. Sysolina // Ahrarnyi visnyk
Prychornomoria. — 2013. — Vyp. 67. — S.
121—129.

16. Ly Tsynchzhsn. Modelyrovanye y
optymyzatsyia tekhnolohycheskoho protsessa
y sredstv mekhanyzatsyy proyzvodstva zer-
na dlia sredneho Kytaia na baze belorusskoi
tekhnyky/Tsynchzhan Ly, A.N. Leonov //
Ves. Nats. akad. navuk Belarusi. Ser. ahrar.
navuk. — 2020. — T. 58, Nel. — S. 90—107.
https://doi.org/10.29235/1817-7204-2020-
58-1-90-107.

17. Tang Z. Dynamic Balance Meth-
od for Grading the Chain Drive Double
Threshing Drum of a Combine Harvester /Z.
Tang, X. Li, X. Liu, H. Ren, Z. Biao // Ap-

25



CinbcbKorocnonapchbka TexHika Ta obnagHaHHa: MPOrHO3YBaHHA, KOHCTPYIOBaHHSA, BUNPOOYBaHHSA

plied sciences, 2020, 10, 1026; doi:10.3390/
app10031026.

18. Sait «GROUP SCHUMACHER»:
http://www.groupschumacher.com/

19. Sait kompanii «CLAAS»: https://
www.claas.ua/

20. Sait kompanii «JOHN DEERE»:
https://www.deere.ua/

21. Sait kompanii «NEW HOLLAND»:
https://agriculture.newholland.com/

22. Sait kompanii «FENDT»: https://
www.fendt.com/

23. Sait <HOMSELMASh»: https://www.
gomselmash.by/

24. Silskohospodarski mashyny: pidruchnyk
/ D. H. Voitiuk, L. V. Aniskevych, V. V. Ish-
chenko ta in.; za red. D. H. Voitiuka. - K.:
«Ahroosvita», 2015. - 679 s.

25. Savickas D. Combine harvester fuel
consumption and air pollution reduction /D.
Savickas, D. Steponavicius, I. Kliopova, L.
Saldukaite//Water, Air & Soil Pollution, 231,
95 (2020). https://doi.org/10.1007/s11270-
020-4466-5.

26. Meng, A. Modeling and experiments
on Galfenol energy harvester / A. Meng,
C. Yan, M. Li, W. Pan, J. Yang, S. Wu//
Acta Mechanica. Sinica (2020). https://doi.
org/10.1007/s10409-020-00943-6.

27. Li P. Design and experimental study
of broadband hybrid energy harvester with
frequency-up conversion and nonlinear mag-
netic force / P. Li, N. Xu, C.Gao // Micro-
and Nanosystems Information Storage and
Processing Systems. Issau 5(2020). https://
doi.org/10.1007/s00542-019-04716-5.

28. Borysova L. V. Vruibor stratehyy v za-
dache korrektyrovky rehulyrovochneikh para-
metrov kombaina / L. V. Borysova, Y. N.
Nurutdynova, V. P. Dymytrov [y dr.]. — DOI
10.15507/2658-4123.030.202001.060-075
// Ynzhenerneie tekhnolohyy y systembl. —
2020. — T. 30, Ne 1. — S. 60-75.

Literature
1. Machines for harvesting grain and in-
dustrial crops: Manual (team of authors, ed-

ited by V.I. Kravchuk). L. Pogorilyy UkrN-
DIPVT. Doslidnytske. 2009. 296 p.

26

TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN
i TexHonorin gnsa cinbCbKoro rocnogapcTea YKpaiHu

2. Kravchuk V. 1., Zanko M. D. Research
of functional possibilities of the CASE-IH
AFS - 8230 combine at mowing of the fallen
breads // Journal «Technics and technolo-
gies of agrarian and industrial complex». Ne35,
2015. pp. 8-13.

3. Lezhenkin AM Technology of grain
harvesting by the method of combing at the
root: state and prospects. / A.M. Lezhenkin,
VI Kravchuk, AS Kushnarev. Doslidnitskoe,
2010. - 400 p.

4. Kravchuk V.I., Zanko M. D. Grain har-
vesters of modern combines: design features,
and performance / V. I. Kravchuk. Kravchuk
M. D. Zanko // Coll. Science. works L. Pogo-
rilyy UkrNDIPVT. Doslidnytske. Technical
and technological aspects of development and
testing of new equipment and technologies for
agriculture of Ukraine. Doslidnytske. 2019. Is-
sue 24 (38). - P. 176-185. http://dx.doi.org/
10.31473/2305-5987-2019-1-24(38)-18

5. Smolinsky S. V. Analysis and synthesis
of combine harvesters / S.V. Smolinsky. - K
.. IIT «KOMITPUHT>», 2018. - 160 c.

6. Kravchuk V. I. Analysis of threshing
systems of grain harvesters / V. 1. Kravchuk,
S. V. Smolinsky. - K .: CP «Komprint», 2019.
- 149 c.

7. Hrytsyshyn M. Technologies of grain
harvesting and construction of modern com-
bine harvesters / M. Hrytsyshyn // Proposal.
- 2003. - Ne 6. - P. 13-17.

8. Kravchuk VI Modern trends in the de-
velopment of agricultural machinery / Ed. VI
Kravchuk, M. I. Hrytsyshyna C.M. Black-
smith. - K .: Agrarian Sciencies, 2004. - 396c.

9. Adamchuk V. V. Modern trends in the
development of agricultural machinery / V. V.
Adamchuk, G. L. Baranov, O. S. Baranovsky.
- K.: Agrarian Sciencies, 2004. - 396 c.

10. Rademacher T. Trends in the market
of grain harvesting equipment // New Agri-
culture, 2006.-Ne2.- P.76 - 82.

11. Ivanyshyn V., Koval S. The world
market and directions of development of
designs of grain harvesters // Technique of
agrarian and industrial complex, 2006, - Ne6-
7. - C .6-9.

12. Koval S., Voytiuk D. Directions of
development and features of designs of com-

Bunyck
26 (40)



Agricultural machinery and equipment: forecasting, design, testing

bine harvesters // Technique of agrarian and
industrial complex, 2007. - Ne7.-P.6-17.

13. Stepchenko S. Renewal of the fleet
of grain harvesters of Ukraine: volumes,
trends, expectations, factors of influence /
S. Stepchenko, M. Zanko // Coll. Science.
works L. Pogorilyy UkrNDIPVT. Doslid-
nytske. Technical and technological aspects
of development and testing of new equipment
and technologies for agriculture of Ukraine.
Doslidnytske. 2019. Issue 25 (39). - P. 113-
124. http://dx.doi.org/ 10.31473/2305-5987-
2019-2-25(39)-12

14. Lovchikov A. P. Technical and tech-
nological bases of improvement of combine
harvesters with a threshing threshing ma-
chine. - Ulyanovsk: Zebra, 2016. - 112 p.

15. Sisolina I. P. Directions for improving
threshing machines of grain harvesters / IP
Sysolina // Agrarian Bulletin of the Black Sea
region. - 2013. - Vip. 67. - P. 121—129.

16. Li Qingzhen. Modeling and optimiza-
tion of the technological process and means
of mechanization of grain production for cen-
tral China on the basis of Belarusian technol-
ogy / Qingzhen Li, A.N. Leonov // Weight.
Nat. acad. Sciences of Belarus. Ser. agrarian.
Sciences. - 2020. - T. 58, Nel. - P. 90—107.
https://doi.org/10.29235/1817-7204-2020-
58-1-90-107.

17. Tang Z. Dynamic Balance Method
for Grading the Chain Drive Double Thresh-
ing Drum of a Combine Harvester / Z. Tang,
X. Li, X. Liu, H. Ren, Z. Biao // Applied
sciences, 2020, 10, 1026; doi: 10.3390 /
app10031026.

18. “GROUP SCHUMACHER” web-
site: http://www.groupschumacher.com/

19. “CLAAS” website: https://www.claas.
ua/

20. “JOHN DEERE” website: https://
www.deere.ua/

21. NEW HOLLAND website: https://
agriculture.newholland.com/

22. “FENDT” website:
fendt.com/

23. “GOMSELMASH” website: https://
www.gomselmash.by/

24. Agricultural machinery: a textbook
/ D. G.Voityk, L. V. Aniskevich, V.V. Ish-

https://www.

Edition
26 (40)

Technical and technological aspects of development and testing of new machinery
and technologies for agriculture in Ukraine

chenko and others; for order. D.G. Wojtyuk.
- K .: «Agroosvita», 2015. - 679 p.

25. Savickas D. Combine harvester fuel
consumption and air pollution reduction /
D. Savickas, D. Steponavicius, I. Kliopova,
L. Saldukaite // Water, Air & Soil Pollu-
tion, 231, 95 (2020). https://doi.org/10.1007/
s11270-020-4466-5.

26. Meng, A. Modeling and experiments
on Galfenol energy harvester / A. Meng,
C. Yan, M. Li, W. Pan, J. Yang, S. Wu //
Acta Mechanica. Sinica (2020). https://doi.
org/10.1007/s10409-020-00943-6.

27. Li P. Design and experimental study
of broadband hybrid energy harvester with
frequency-up conversion and nonlinear mag-
netic force / P. Li, N. Xu, C.Gao // Micro-
and Nanosystems Information Storage and
Processing Systems. Issau 5 (2020). https://
doi.org/10.1007/s00542-019-04716-5.

28. Borisova LV The choice of strategy
in the problem of adjusting the adjustment
parameters of the combine / L.V. Borisova,
I.N. Nurutdinova, V.P. Dimitrov [et al.]. -
DOI 10.15507 / 2658-4123.030.202001.060-
075 // Engineering technologies and systems.
- 2020. - V. 30, Ne 1. - P. 60-75.

27



CinbcbKorocnonapchbka TexHika Ta obnagHaHHa: MPOrHO3YBaHHA, KOHCTPYIOBaHHSA, BUNPOOYBaHHSA

UDC 631.354.2.:001.8
DEVELOPMENT TRENDS OF GRAIN HARVESTERS

Kravchuk V., Dr. Tech. Sciences, prof.,

Corr. Member of National Academy of Sciences of Ukraine,
https://orcid.org/0000-0003-2196-4960

SSO «L. Pogorilyy UkrNDIPVT»

Smolinsky S., Ph.D. tech. Sciences, Associate Professor,
https://orcid.org/0000-0002-8186-7049

NUBIiP

Zanko M., Ph.D. tech. Science,
https://orcid.org/0000-0001-8964-0706,

Gaidai T., Ph.D. tech. Science
https://orcid.org/0000-0001-9141-4820

SSO «L. Pogorilyy UkrNDIPVT»

Oliynyk O.,

SPE LLC «Kherson Machine-Building Plant»

Summary

The purpose of the article: to substantiate the trends in the development of combine harvesters
by analyzing the current state and the latest technical developments of leading manufacturers.

Research methods: analysis of the design of combine harvesters based on information from
manufacturers and the results of analytical research.

Research results. Based on the analysis of the system-analog model and design features of
modern combine harvesters, the following trends in their further development have been identified:
to the conditions of collection, further improvement of the design of threshing systems of different
types, cleaning systems and straw cleaners on the basis of innovative technical developments and
in accordance with the requirements for the process; introduction of the principles of more efficient
use of engine power of combines, as well as the use of electric, methane and other types of engines;
expansion of possibilities of application in schemes of grain harvesters of various systems of adaptation
of operating modes of their systems, and also operation of unmanned variants of combines which are
capable to carry out process of harvesting on the basis of the principle of «self-learning» with high
qualitative indicators.

Conclusions. Combine harvesters as complex dynamic and technological systems are constantly
being improved under the influence of science and technology. The latest technical solutions are aimed
at improving the technological efficiency of combines in the process of mechanized harvesting of
grain crops. Based on the analysis of the system-analog model, current state and the latest innovative
developments of leading manufacturers, the main trends in the development of combine harvesters
are identified, which are related to improving combine systems and implementing systems to adapt
their operating modes to operating conditions.

Key words: grain crops, harvesting, combine harvester, harvesting part, threshing system,
purification system, adaptation systems, development tendencies.
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AHHoOTauNs

Lenb crarbu: o60CHOBATHL TEHOEHLMMN PA3BUTUS 3€PHOYOOPOYHBIX KOMOAKIHOB ryTeM aHaJsin3a Cco-
BPEMEHHOro COCTOSIHUS U MOCIEAHUX TEXHUHYECKMX PAa3pab0TOK BeAYLLNX DUPM-TPON3BOANTESIEN.

Meroabl nccnenoBaHNm: aHasIN3 KOHCTPYKLUMM 3€pPHOYOOPOYHbIX KOMOAaMIHOB Ha OCHOBAHMN MH-
popmaumm hupM-rpon3BoanUTESIEN U PE3Y/IbTAaTOB aHAJIMTUYECKUX MCC/1IE40BAHUM.

Pe3ynbTarbl uccrnefqoBaHni. Ha ocHoBe rpoBefeHHOro aHasin3a CUCTeMO-aHasI0roBOV MoAesn v
KOHCTPRYKTUBHbIX OCOBEHHOCTEN COBPEMEHHbIX 3€PHOYOOPOYHbLIX KOMOAKIHOB OrnpeaesieHbl Ce4yro-
Lyme TeHAeHUNM nx AaJbHeNLLIEero pa3BmUTHUsS: B KOHCTRYKTUBHOM CXeMe XaTHOM 4acT KOMOaHOB A/151
MUHUMU3ALNN [TOTEPL YPOMKAS U PACLUMPEHNS (OYHKLMOHAIbHBIX BO3MOXHOCTEMN L|e/1eCO00pa3HoO nMpum-
MEHSITb TMOKNE PEXKYLNE arrnapathl, JI€HTOYHbIE TPAHCMIOPTEPbI M CUCTEMbI 34aNTaUum PEXXMMOB Pa-
60TblI XKATKU K YC/I0BUSM COOPA, AasIbHEVLLIee COBEPLUIEHCTBOBAHME KOHCTRYKLMM MOJIOTHUIIbHBIX CUCTEM
Pa3/INYHbIX TUMOB, CUCTEM OYUCTKMU M COJIOMOOYUCTUTEIEN HA OCHOBAHUMN MHHOBALMOHHBIX TEXHMYE-
CKUX Pa3paboToK v B COOTBETCTBUM C TPEOOBAHMUSMU K BbIMOJTHEHMIO MPOLECCa; BHEAPEHMNE MMPUHLIMN-
rnoB 6o0s1ee 3(hHheKTUBHOIO MUCMO/Ib30BAHMST MOLLIHOCTEU ABUraTesiesrs KOMOaHOB, @ TakXxe rnpuMeHeHue
S/IEKTPUYECKUX, METAHOBBIX M1 APYIMX TUIMOB ABUIraTes1em, PaCLLUMPEHNE BO3MOXHOCTEMN MMPOUMEHEHMS B
cxeMax 3epHOYyB60OPOYHbBIX KOMOAMHOB PAa3/IMYHbIX CUCTEM aAanTaumm PEeXMMOB PaboThbl MX CUCTEM, a
TaKXKe IKCriiyaTaumss 6ecrmioTHbIX BapUaHTOB KOMOAIHOB, KOTOPbIE CITOCOOHbI Ha OCHOBE MPUHLMIMIA
«CaMOOBYyYEHMSI» C BbICOKMMU KaYeCTBEHHbIMU MOKA3aTesISIMU BbIMOJ/IHSTE MMPOLECC YOOPKU.

BbiBogbl. 3epHOYO0POYHbBIE KOMOAUIHBI KK C/IOXHbLIE AUHAMUYECKNE 1 TEXHOJIOMMYECKNE CUCTEMbI
MOCTOSIHHO COBEPLUEHCTBYIOTCS 104 B/IUSIHUEM PAa3BUTUS HAYyKuW U TEXHUKU. HoBerilLmne TexHu4yeckmne
PeLLUeHUS HAMpPaB/IeHbl Ha MOBbLILLIEHNE MOKA3aTe/1es TEXHO/IOrMYECKON 3QHEKTUBHOCTU MPUMEHEHMS]
KOMGAaVHOB B MpOLeCCe MEXaHU3NPOBAHHOM yOOPKIM 3€PHOBbLIX KY/IbTYP. Ha OCHOBE rpoBegeHHOro aHa-
JIN3a CUCTEMO-aHA/TIOrOBOM MOLAESIN, COBPEMEHHOIrO COCTOSIHUS M HOBEMLLINX MHHOBALIMOHHbIX Pa3pabo-
TOK BeAyLUMX DUPM-IPOU3BOANTEIEN OrnpenesieHbl OCHOBHbLIE TeHAEHLMM PAa3BUTHUS 3€PHOYBOO0POYHbLIX
KOMGAaVIHOB, CBSI3aHHbIE C COBEPLUEHCTBOBAHNEM CUCTEM KOMOAKIHOB 1 BHEAPEHME CUCTEM aaantaumm
UX PEXMMOB PabOThbl K YC/TIOBUSIM QYHKLMOHMPOBAHMS.

KsiroueBble c/1oBa: 3epHOBbIE KYJIbTYPbI, yOOpKa, 3epHOYOOPOYHbLIM KOMOAVH, XXaTHas 4aCcTb, MOJIO-
TU/IbHasT CUCTEMA, OYUCTUTE/IbHAS CUCTEMA, CUCTEMbI aAanTaLmnm, TeHAEHL MM PA3BUTUS.
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