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AHortauis

Mera pob6oru. BusHayeHHS OCHOBHMWX HAMPSAMKIB | TeHAEHUIT pPO3BUTKY KOHCTPYKLUIM MaLUMH 4715
CafIHHS JIICOBUX KYJIbTYP Ha OCHOBI aHasli3y TexXHIYHMX 3acobiB 4719 J1ICOBIAHOB/IEHHS BUPOOHMLTBA
BITYUBHSHUX | 3aPYOIXKHUX MTIAMPUEMCTB | KOMIMAHIM.

Meroan gocnig)xeHb: aHAIITUYHI Ta CTATUCTUYHI JOCTIIAMKEHHS - aHAa/1i3yBaHHS IHGopMaLliy BiTYMN3-
HSIHUX Ta 3aPYOIDKHUX HAYKOBUX T@ BUPOOHUNYNX IXKEPEsIax.

Y pob6oTi npoaHasi3oBaHO KOHCTPRYKLIVIHI OCOB/IMBOCTI ABOX TUIMIB MaLUMH AJ1S CaL4IHHS J1IICOBUX
KYJIbTYP. JTICOBUX CaAMa/IOK 3 HEPYXOMUMU T@ XUTKUMU COLLHUKAMMU, & TAKOX KOMOIHOBaHMUX MPYyHTOO-
6p0OHO-CaaNASIbHUX MALLNH 3 (Ope3epPHUMMN POBOYUMK OpraHamu 419 06POBITKY rPYHTY Ta Kapycesib-
HUX CafMallbHUX MPUCTPOIB A1 CaAIHHS CaaXaHLIB i3 3aKPUTO KOPEHEBOK CUCTEMOLO.

PO3r/issHYTO KOHCTPRYKLII /TICOBUX CaAXa/I0K BUPOOHMUTBa hipm AT «Crnieynicmaiu» (YkpaiHa),
«OTL» (MonbLya), «Egedal» (daHis), «Steinwendner» i « Quickwood» (ABcTpia). DipMu-BupOGHUKM MPO-
AYKYIOTb JIICOBI CagMasiku 6e3 cafgasibHoro anapara abo 3 PI3HUMU TUNaMu CaaMasibHUX arnapariB:
MPOMeHEeBUMU, ANCKOBUMM, CTPRIYKOBUMM, BAXKIIBHUMU 3 XUTKUM 3@XBATOM TOLLO. [1p0aHas1i30BaHO KOH-
CTPYKUIVIHI OCOBO/IMBOCTI KapyCesIbHUX CaaXaslibHux rosioBok M-Planter Oy i Risutec Oy (DiHAgHAISA), a
Takox Bracke Forest Ab ta EcoFrdsen (LLBeuis).

BUCHOBKMU. MaLuviHu 715 BiATBOPEHHS JIICOBUX KYJIbTYP PO3BUBAIOTLCS 3@ TaKMMU HarpsMKaMu.
Y/OCKOHA/IEHHS KOHCTPRYKLIVM JTICOBUX CaAXaJsIoK A/19 6e3rnepepBHOI poboTu, Ha J1iCOBIAHOB/IFOBaHUX
pPOOOTAX MOLLMPIOKOTLECS TEXHOJIOMI, AKI nepenbadyaroTb CyMIiLLJ€HHS TEXHOJIOMYHMX OrNnepaLivl rnigrotToBKu
FPYHTY 3 CaalHHAM CaaMNaHLIB, KOMOIHOBaHI JlicocaausibHI npucTpoi (caausibHi ro/IOBKU, KapyCesibHI
cagusibHI rpPUCTPOL) HaBILLYOTBCS Ha CTPIIY €KCKaBaTopiB abo XapBecTepiB 34IMCHIOTh MigroTOBKY
FOYHTY METO4OM CTBOPEHHS ANCKPETHUX MIKPOMIABULLEHb 3a JOMOMOIro hpe3epHmx abo KOnasabHUX
pPOOOUMX OPraHiB; KOMIMIEKTYBAaHHS MaLUMH 715 BIATBOPEHHS JTICOBUX KYJIbTYP KOMITIOTEPU30BaAHUMM
cucTeMamu 47151 KepyBaHHS | KOHTPOJIHO TEXHOJIOMUHMX NapamMeTpiB rnpoLecy CaaiHHS CaaMaHLIB.

Knro4voBi croBa: /1icoBiATBOPEHHS, MAaLLUMHW A1 CaAIHHS JTICOBUX KYJIbTYP, CaANAJ/IbHI rO/I0BKU,
KOHCTPYKLiS, TeHOEHLJIT.

IIocranoBka mpodaemu. HaiiGinbin Bax-
JIMBUMU TEXHIYHMMM 3aco0aMy JUIST IUTy4d-
HOTO BIITBOPEHHS JIICIB € JIICOBI CaIKaJIKU.
Bin gxocTi i MpOAYKTUBHOCTI POOOTH LIMX
MallWH 3aJIeXXUTh BUKOHAHHSI POOIT y CIpHU-
SITJIMBI arpOTEeXHIYHI TEPMiHU 1 TIPUXKUBIIIO-
BaHICTb CAIKAHIIIB JICOBUX KYJIbTYP.

AHaJ3 OCTaHHIX IOCTiIKeHb Ta MyO.riKa-
niid. TeHaeHLil po3BUTKY JIICOBUX MAllUH Ta
KOHCTPYKILIIMHO-TEXHOJIOTIYHI CXeMH JIICO-
BUX CaJXXaJIOK pO3IJISaanocs B 0araTbox BiT-
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YU3HSIHUX Ta 3apyOiKHMX BuaaHHax [1-5].
IIpore B uux mIKepeaax HE CUCTEMATU30BAHO
1 HE JOCTaTHBO PO3KPUTO CYYACHI T€HICHIIII
PO3BUTKY KOHCTPYKIII MalllMH IUIs1 CaliHHS
CaIKaHIIIB JICOBUX KYJIBTYD.

ITocranoBka 3aBaaHHa. BusHauyeHHS oc-
HOBHMX HAIIPSIMKIB 1 TEHIOEHLl pPO3BUTKY
KOHCTPYKIIA MallMH Ui CaaiHHS JIICOBUX
KYJIBTYP.

Buknan ocHoBHoro marepiaay. s Bid-
TBOPEHHS JIiICOBUX KYJbTYpP ILIMPOKOIrO 3ac-
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TOCYBaHH$SI HaOyM JIicoBi camxkaiku. BoHu,
3a3BUYali, BUTOTOBIISIIOTECS Y HaBiCHOMY
BapiaHTI 1 TPUEAHYIOThCS 10 TPUTOYKOBOIL
HaBICHOI cUcTeMM TpakTopa. Takuii crocio
arperaTyBaHHsSI JO3BOJISIE MITHSATU CaIXKAJIKY
y BUIIQAKY MOTpAaIuvISHHS Ha NHI a0o iHIi
TePEIoHU.

Ha punkKy npeacraBieHHI caakalKu
dipm ITAT «Cnewgticmarn» (Ykpaina), «OTL»
(ITonpwia), «Egedal» ([anist) Ta iHwm. 3a-
3BUYAll, camKallka CKJIQIaEeThCs 3 .
paMu, HaBiCHOTO MPUCTPOIO, AUC-
KOBOTO HOXa, COIIHWKA, CaIWb- |
HOTO MPUCTPOIO, YIIIJIbHIOBAJTbHUX |
KOTKiB, poOOYOro Micus camXallb- . .
HUKa 3 KabiHoto i cuainHaM. Can- =
KaJIbHUI TIPUCTPIiii IApHIPHO Kpi- |
MMUTHCS 10 PaMU.

IlinnpuemMcTBa-BUPOOHUKM
MPOAYKYIOTh JIICOBI camXkaliku 0e3
camKajabHOro amapary (puc. 1 a)
ab0 3 pi3HMMM TUIIAMM CaIKaJIbHUX arapa-
TiB: mpoMeHeBUMU (puc. 1 0), AUCKOBUMU
(puc. 1 B), CTpiYKOBUMU, BaXKiIbHUMU 3 XUT-
KHAM 3aXBaTOM TOIIIO.

PUcyHOK 1 - MalumvHW onsg CafiHHSA NiCOBUX KYNbTYP

VY camxankax 0e3 camXajJbHOIO armapary
BKJIaJJAaHHSI CaIXaHLsI B OOpPO3CHKY 3Miiic-
HIOETbCS TMpalLiBHUKOM 3a 3BYKOBUM a0o
CBITOBUM CHUTHAJIOM.

JlicoBi camkaJiKkiu MOXYTh OCHAlLyBaTUCS
KOpPOOYACTUMHU COLIHUKAMM 3 TOCTpUM abo
TYIUM KYTOM BXOIKEHHS y I'PDYHT Ta OJHO-
abo JIBOAMCKOBUMU coltHukamu. o6 mig-
BUILMTHU CTilKiCTh pOOOTH 3a YMOB, KOJIU Y
IPYHTiI O0arato KopeHiB abo KaMiHHS$I, BUKO-
PUCTOBYIOTh KOMOIHOBAHi COIUHUKU, Y Nepe-
JHill YaCTUHI SIKMX € TYMUI KYT BXOIKCHHS
B IPYHT, a MOTIM - TOCTPUIA.

JIJ1s1 TOYKOBOrO CaJiHHS CaJKaHLIIB JIi-
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BBII tpakTopa.

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

COBHMX KYJIbTYp Ha 3py0ax Ta iHILIMX ILIOIIAX
3aCTOCOBYIOTbCSI CaJKaJlbHi MAalllMHU TUITY
Quickwood I (puc. 2 a) 3 XUTKMMHU COILIHU-
KaMH, SIKi B MOMEHT BUCAIKyBaHHS CaXKaH-
1151 32 JOMOMOTOIO TiAPOLIMIIHAPA 3arJIM0II0-
€TbCSI B TPYHT 1 pOOMUTH Y I'PYHTI SIMKY, B SIKY
W BUCa-IXKYETbCS pociavHa. Taki camkaaku
KOMILUIEKTYIOTbCSI aBTOHOMHOIO TiIpOCHC-
teMo1o. IlpuBinm Hacoca 3AiMICHIOETHCSI Bin

PUCYHOK 2 - MalLUVHW NS CafiHHSA NiICOBUX KYNbTYP

ABcCTpilicbka KoMmaHis1 «Steinwendner»
po3pobuia OgHOPSIAHY MaluHy (puc. 2 0),
dKa 3a OJMH MpoXiJ NpOBOAUTH 0OOpPOOi-
TOK IPYHTY i1 CadiHHS JIiCOBUX KYJIbTyp. Y
HUXKHIA 4YacTMHI MallWMHU
BCTAHOBJIEHA TOPU30HTAJb-
HO-(pe3epHa TOJIOBKa, sKa
00po0JIsIE TPYHT 3aBIJIMOILIKU
10-20 cM i 3aBmmpiky 15 -
I 20 cM 3ajexHO Bim po3Mipy
' pocauH i BuaiB aepeB. Ilicisa
(bpe3epHOi roTI0BKM 3MOHTO-
BaHi KOpOOYacTUil COILIHUK,
JBa MPUKOUYBaJbHI BaJIMKU
Ta 3aropTajibHi AUCKMU.

®dipmMa TakoX BUTOTOBJISIE CalKallb-
HY KOMOiHOBaHYy MalllMHYy, OCHAallleHy HO-
KeM-TJIMOOKOPO3MyLIyBayeM, BEPTUKATbHO-
dbpe3epHuM LIMUHAEAEM 3 JBOMa HOXaMM,
KOpOOYACTUM COLIHUKOM 3 TYIUM KYyTOM
BXOJI)KEHHS y TPYHT Ta V-TIOAiOHMM IMPUKO-
YyBaJbHUM KOTKOM.

®ipmu  «M-Planter Oy» 1 «Risutec
Oy» (®inngupis) ta «Bracke Forest Ab» i
«EcoFrasen» (LlIBewiss) mpeacTaBisiioTh JIi-
cocaakajbHi TPUCTPOI (camKalbHi TOJIOB-
KM, KapycejbHi camXajbHi MPUCTPOIL), SKi
HaBillIyIOTbCS Ha CTPiJy XapBecTepa, eKCKa-
BaTopa TOLIO i MPU3HAYEHHI JJI TOYKOBOIO
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CaliHHSI CaJKaHIiB i3 3aKpUTOIO .
KOpPEHEBOIO CUCTEMOIO. E

CamxanbHa ToJioBKAa Bracke
P1l.a (puc. 3) o¢ipmu «Bracke
Forest Ab», ocHallleHa HOBOpPOT-
HUM IUIOCKMM KOBLIEM, IPU3HA- £
YEeHUM JJIsI CTBOPEHHS Mikpomia- £
BUILICHHS LIUISIXOM HaropTaHHsS i
VIIUIBHEHHS 1Hapy Tymycy. byH-
Kep peBOJBbBEPHOIO TUITY MiCTUTh
CTaKaHYMKM, B SIKi YKJIadalOTbCS
camxaHui aepes. IlocagkoBa Tpy-
0a, sKa TPUBOAUTHCSI B Mil0 Tin- @
paBIivYHO, BUCAIKYE CAIKAHII B
IpyHT. ['yMOBa IoayIIKa ITiC/isl BU- ™
CaJKyBaHHsI CA/DKAHIIS YIILTBHIOE [
IDYHT, 3aKpiIUTIOI0UN TOJOXEHHS §
POCJIMHU.

bopTtoBuit komm’rorep caj-
JKaJbHOIO arperara MpU3HAYEHUM
IJIs YIIPpaBJIiHHS MMapaMeTpamMu po-
00TH, BeJeHHS 00J1iKy poOOUYOro yacy Ta BU-
KOHAHMX OIepaliii Ha KOHKPETHUX JIiICOBUX
TUTSTHKaX.

®dipma «Bracke Forest Ab» Takox mpo-
MOHYE caaxaabHuil nmpuctpiii Bracke P12.a,
MpU3HAYECHMIA IJIs1 TIOCAAKU B YMOBAX 3 TPU-
BaJlUM CcyxuM repiogoMm. BiH Mae BOymoBaHi
CUCTeMHU 3pPOIUEHHS Ta IMojadi JoOpuB Of-
HOYACHO i3 caliHHSIM. 3pollyBaHHS Big0y-
BAETHCS Yepe3 MOCAAKOBY TpyOKy. BHeceHHs
rpaHyJbOBaHUX JOOPUB 3AIMCHIOETHCS Yepe3
JIBI TpyOM, po3TalloBaHi 3 KOXHOIO OOKY
MOCaJIKOBOI TPYOKH.

Komnanis  «M-Planter» ~ BUToTOBIISIE
JlicocaaubHiI MPUCTPOI MOJAIOHOT KOHCTPYK-
il 3 OJHIE€I 1 CaIXaJbHUMM TOJJOBKAMU
(puc. 4 a). Pipmoio EcoFrasen 3ampomnoHo-
BaHO KapyCeJbHY CaaWIbHY TOJIOBKY MOJE-
ai EcoPlanter (puc. 4 6), ocHalleHy ABOMa
IPYHTOOOPOOHMMM (Ppe3aMM Ta JBOMa Kace-
TamMu 1 camkaHuUiB. Dpe3n posmnyiymTh
IPYHT i OMHOYACHO CTBOPIOIOTHCS BA MiKpPO-
MiABUILEHHS, V SIKi BUCAIKYIOThCS CaIXKaHIIi
i3 3aKpUTOI0 KOPEHEBOIO CUCTEMOIO.

BucnoBku. MamuvHu 118 BiATBOPEHHS
JIICOBUX KYJbTYp PO3BUBAIOTHCS 3a TaKUMM
HanpssMKaMU: YAOCKOHAJIEHHSI KOHCTPYKIIii
JIICOBUX caKaJIoK Jis1 Oe3rnepepBHOI poOo-
T, MOLIMUPIOIOTHCSI TEXHOJIOTII, SIKi nependa-
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a - 3aranbHUKM BUrnag; 6 - 6yHKep peBOSIbBEPHOro Tuny
PucyHok 3 - CagykanbHa ronoska Bracke Pll.a

PucyHok 4 - CagykanbHi ronosku mogenen M-Planter-M (a) Ta
EcoPlanter (6)

YalTh CYMIilllEHHSI TEXHOJOTIYHUX OIepaliit
MiArOTOBKM TPYHTY 3 CaAiHHSIM CaKaHIIiB;
KOMOIHOBaHi JlicocaauibHi MOpUCTpoOi (ca-
JIIMJIbHI TOJIOBKM, KapyceJibHi CaauibHI MpHU-
CTpOI1) HABILIYIOTHCSI HA CTPLIy €KCKaBaTOPiB
abo xapBecTepiB Ta 3IiMCHIOIOTh ITiATOTOBKY
IPYHTY METOJIOM CTBOPEHHSI TUCKPETHUX Mi-
KpOITiIBUILIEHb 3a JOINOMOTOI0 (hpe3epHUxX
a00 KomaJIbHUX POOOUYMX OPTaHiB; KOMILIEK-
TyBaHHS MallWH JJIs1 BiATBOPEHHS JIiCOBUX
KyJBTYp KOMIT IOTepU30BaHUMU CHUCTEMaMU
IJI1 KepYyBaHHS i KOHTPOJIO TEXHOJIOTIYHUX
napaMeTpiB MpoLeCy caaiHHs caaXaHIiB ado
CiBOM HACiHHSI.
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TRENDS FOR DEVELOPMENT OF MACHINES FOR
FOREST CROPS
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Summary

Objective. Determination of the main trends and trends in the development of structures for the
planting of forest crops on the basis of analysis of technical means for the reforestation of domestic
and foreign enterprises and companies.

Methods of research: analytical and statistical research - analysis of information in domestic and
foreign scientific and industrial sources.

The work analyzes the structural features of two types of forest cropping machines. forest
plantations with fixed and shaky bushes, as well as combined soil-cultivating machines with milling
working bodies for soil cultivation and carousel seedlings for spot-planting of seedlings with a closed
root system.

The designs of forest plantations produced by «Spetsliimash» (Ukraine), “OTL” (Poland), “Egedal”
(Denmark), “Steinwendner” and “Quickwood” (Austria) are considered. Companies produce forest
seedlings without seedlings or with different types of seedlings: beam, disc, ribbon, lever with leaky
capture, etc. The analysis of structural features of the carousel planting heads M-Planter Oy and Risutec
Oy (Finland), Bracke Forest Ab and EcoFrdsen (Sweden).

Conclusions. Machines for reproduction of forest crops develop in the following directions:
improvement of structures of forest plantations for continuous work; in the field of reforestation,
technology is being introduced that involves the combination of technological operations for the
preparation of soil with seedlings of saplings; combined forest-planting devices (seeding heads, rotary
saddles) are hinged on the boom of excavators, or harvesters make soil preparation by creating discrete
micro-elevations using milling or digging working bodies; assembling of machines for reproduction of
forest cultures by computerized systems for controlling and controlling technological parameters of
planting process of seedlings.

Key words: forest reproduction, forest cropping machines, planting heads, design, trends.

TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN Bunyck
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TEHAEHLUUAUN PA3BUTUA MALLUH ANA NOCAAKMU JIECHbIX
KYJbTYP

B. Iymbru, e-mail: v.dumich@i.ua, https://orcid.org/0000-0002-7813-5437
M. Maz3ypak, https://orcid.org/0000-0002-2927-7586
JIsBoBCcKMit punuan 'HY «YkpHUMIIUT um. JI. IToropesoro»

AHHoOTauNs

Lenb pa6ortbl. OripenesieHne OCHOBHbIX HAMpaBAeHWUA M TeHAEHLMM PAa3BUTUS KOHCTRY KLU MaLLIMH
AJ151 MOCafAKM JIECHBIX KYJIbTY Ha OCHOBE aHasin3a TEXHUYECKUX CPEACTB /IS JIECOBOCCTAHOB/IEHMS
rpon3BOACTBA OTEYECTBEHHbLIX U 3aPYOEXHBIX MPEAMPUSTUN U KOMIaHUM.

Meroabl uccnenoBaHuMi: aHATNTUYECKNE M CTATUCTUYECKME UCC/IE40BaHMS - HA/IN3 MHGBOPMaLm
B OTEYECTBEHHbIX U 3aPYOENHbLIX HAYYHbIX U MPOU3BOLCTBEHHbIX MCTOYHUKAX.

B pabore ripoaHam3npoBaHbl KOHCTRYKLMOHHbIE OCOBEHHOCTM MaLLMH 47151 MOCaAKU JIECHbBIX KYJ1b-
TYP.! JIECHbBIX Ca)KasI0K C HEMOABMMKHBIMU U LUATAOLMMUCS COLUHUKAMU, @ TakKe KOMOUHUPOBaHHbLIX
Mo4YBoo6Pa6AaTLIBAIOLLMNX-TOCALOYHBIX MALLUMH C (hPEe3EPHBIMU PaboYrMM opraHamu 471 06paboTKM rno-
YBbI U KapyCeslbHbIX MOCaA0YHbIX YCTPOUNCTB /151 MOCAAKN CAXEHLEB C 3aKPbITON KOPHEBOK CUCTEMOM.

PaccMoTpeHbl KOHCTRYKLMM JIECHbBIX CaXXaJIoK rpom3BoacTea ¢pupm MAO «Crieynecmalu» (Ykpau-
Ha), «OTL» (MMonbLua), «Egedal» (HaHus), «Steinwendner» n « Quickwood» (ABCcTpus). Dupmbi rpon3Bo-
ASIT JIECHbIE MOCa[O0YHbIE MaLLUMHbBI 6€3 MOCa[A0YHOIro anmnapara uiam C PasimyHbIMU TUNaMM NoCagoqYHbIX
annapartoBs: /1y4eBbIMU, ANCKOBBLIMU, JIEHTOYHbLIMU, PbIYAXHbIMU C LLATKUM 3aXBaTOM U TOMY MO4OBGHOE.
lpoBengeH aHasinM3 KOHCTRYKLMOHHBIX OCOBEHHOCTU KapyCeslbHbIX MOCaA04YHbIX ros1oBok M-Planter Oy
v Risutec Oy (OuHAaHans), a Takxe Bracke Forest Ab n EcoFrdsen (Lliseuuns).

BbiBoabl. MaLuvHbI 4715 BOCMPOU3BOLACTBA JIECHbBIX KYJ/IbTYP Pa3BUBAKOTCS M0 CAE4YIOLMM Harpas-
JIEHUSIM: COBEPLLIEHCTBOBAHNE KOHCTRYKLMI JIECHBIX Ca)KaJloK /151 HEMPEePbIBHOM paboThl; Ha J1IeCOBOC-
TA@HOBUTE/IbHbBIX PaboTax PAaCripOCTPAHSKOTCS TEXHOJIOMMU, MPEANOSIararoLme COBMELEHNE TEXHOJIO0-
rmy4yecKkux ornepaumn nogroToBKM rnoYBbl C NOCagKOU CaXeHLEB, KOMOUHUPOBaHHbLIE JIECOMOCaL0YHbIE
ycTponcTBa (Mocago4YHbIe rosI0BKU, KapyCeslbHbIE MOCafg0YHbIE YCTPONCTBAE) HaBELLIMBAKOTCS Ha CTPesY
SKCKaBaTOPOB UM XapPBECTEPOB OCYLLUECTBJISIOT MOAMOTOBKY MOYBbI METOL4OM CO34aHMUS AUCKPETHbLIX
MUKPOBO3BbILLEHMI C MTOMOLLbIO OPEIEPHBIX UM KOMAKOLLMX PabOUYMX OpPraHOB, KOMMIEKTOBAHME Ma-
LUMH 4715 BOCITPON3BOACTBA JIECHbLIX KYJIbTYP KOMIbIOTEPUINPOBAHHBIMU CUCTEMaMU A1 YI1PABIEHMUS U
KPOHTPOJISI TEXHO/IOMMYECKMX MapaMeTPOB MpoLecca nocagkm CaxeHLes.

KnrouyeBble c/ioBa: /1eCOBOCCTaHOB/IEHMNE, MaLLUMHbLI /151 MOCaAKM JIECHbBIX KYJIbTYP, MOCag0YHas ro-
JIOBKA, KOHCTPYKLMNS, TEHOAEHLMNN.
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