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ITontaBchka JJAA

AHoTauis

Meta pob6oru - aHas1i3 PO3IBUTKY MPUHLMNMIB KEPYBAHHS TEXHIYHMMUK 3acobaMu A1 OpieHTaLll rnpo-
carHux 3HapsiAb B3AOBX PSAKIB Ta iX KOHCTRYKTUBHUX PILLIEHb, SIK OCHOBU /1 BAOCKOHA/IeHHS a60
pPO3pPO6/IEHHSI HOBUX 3HAPSIAb.

Meropg aHanisy. BuB4YeHHS rpuvHUMIIB no6yaoBu TEXHIYHMX 3aCOBIB 3 TOYKM 30pYy TEOPIT KepyBaHHS.

Pe3synbratn. QiznyHa 60poTeba 3 OYP’IHaAMU € MOLLIMPEHILLIOK, OCOB/IMBO B OPraHIYHOMY BUPOBHMLITBI.

HanpukiHyl A4eB’aTHaAUSTOro CTopiyys 3arpornoHOBaHO MpPoOcarnHe 3Hapsaas, SKe BK/IOYaE BOKO-
JIICHMV 1epefoK, HArpsIMOK PyXy SIKOro 3MIHIOBABCS BPYYHY Baxes1eM. QYHKLIT BUMIPOBAIbHOMo rnpu-
CTPOFO, JIOMKM Ta GhOPMYBAHHSI KOMaH4 KepyBaHHS, MigCU/I0Ba4Ya-rnepeTBopoBaYya, BUKOHYBAIa J104M-
Ha. Bi3yasibHe BiCTEXEHHS MOJIOXKEHHS BIJHOCHO PSAKIB Ta KEPYBAHHSM 3HaPSAA9M DI3NYHOK CUIIOH
POOBITHMKA HAaK/1aAa/10 OOBMEXEHHSI Ha LLIBUAKICTb PYyXY B3[4OBX OIS Ta PO3MIiP 3aXMCHOI 30HM.

lToLuyK LWasaxiB rnigBULLEHHS POOO0YOI LLBUAKOCTI MPU3BIB 40 PO3MILLIEHHS POBITHUKA-0Nneparopa
Ha cuaiHHI HabsinxeHOo 4O POobOYOI 30HM KYJ/IbTMBATOPA Ta 3aCTOCYBAHHS PI3HOMAHITHUX Mi4CU/TFOBA-
yiB. [TOBHE BUKI/IIOYEHHS Oreparopa 3 rpoLecy KepyBaHHS JOCArHYTO 3 PO3BUTKOM 3aCObIB OpieHTaLl,
30KpeMa MeToay BOLIHHS 3@ HAMPSIMHUMU LLIJTIMHAM, SKI HaPI3YyBaJIMCS B IPRYHTI 14 4ac CiBOu.

3aCcTOCyBaHHSI @Ky CTUYHMX Ta PAAIOTOKALINHUX MTPUCTPOIB A/151 CTEXEHHS 3@ PSAKaMU POCIMH 3ITK-
Hysmmcs 3 TpyaHoLamu. OrnTudHUM CUrHas1 419 OTPUMAaHHS IHGOPMAaLIL, K e 6yJ/10 Ha noyYyaTky Mexa-
Hi3auil, BusaBuBCS 6i/ibLu HagiviHuM. Orniepadii po3rni3HaBaHHS 06pa3y, JIoridyHoOi 06pobku IHGopMaLil,
MPUVIHSATTS T@ BUKOHaHHS PILLEHb KePYBAaHHS BUKOHYE KOMIMIEKC KOMITIOTEPIB Ta €/1eKTPOriAPaBIIYHNX
MEXaHI3MIB.

BucHoBku. CucremMu KepyBaHHS OPIEHTALIED MPOCArHOro 3Hapsanas MpoOyvLLIM PO3BUTOK B
BI3ya/IbHOroO KOHTPOJIO Ta PYYHOIrO KepyBAaHHS MOJIOXKEHHSIM KY/IbTUBATOpa 6e3rnocepeHb0o (i3nyHOK
CUJIOK, BI3YaslbHOro KOHTPOJIKO T@ KEPYBAHHSI 3 BUKOPUCTAHHSIM PI3HOMAHITHMUX igCHU/II0BAYIB, KOHTAK-
THOIO BIACTEXEHHS MMOJIOKEHHS PSAKA Ta KePYBAHHS MOJIOXKEHHSIM KYJ/IbTUBATOPA 338 HarpsMHUMU Y
FPYHTI, 4O GE3KOHTaKTHOIrO ONTUYHOIrO BIACTEXEHHS PSAKE POC/IMH [3 aBTOMATUYHUM KepyBaHHSM 10-
JIOXKEHHSIM KYJIbTUBATOPA €/1eKTPOrPAaBIIYHUM MPMBOLOM.

PO3BUTOK OpraHiYHOro 3emMs1epObCTBa aKTyasli3y€ MEXAHIYHMI KOHTPOJIO 3a 6yp’aHaMu 3 BUKOPUC-
TaHHSM KYJIbTUBATOPIB PYYHOIrO KePYBaHHS Ta BIi3YaJsIbHUM BIACTEXEHHSIM MOJIOXKEHHS. Y MaribyTHbOMY
MOXKJINBE MOEAHAHHS 3aCO0IB KOHTAKTHOIO BIACTEXEHHS PSAKA 38 HAMPSIMHUMUN Y FROYHTI Ta KepyBaHHS
KYJIbTUBATOPOM €/1eKTPOrAPAaBIIYHUM MPMBOLOM.

TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN Bunyck
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KnroyoBi crnoBa: mexaHiyHa 60poTbba 3 O6yp’aHamMu, MIDKPSOHUI 06PO6ITOK, 3aXUCHa 30Ha, po-
CariHuMM arperart, OPIEHTALIS BiJHOCHO PSAKIB, LLIIMHOPI3, HAMPSMHA LUIJIMHE, LYKPOBI OYPSKM, CUCTEMU
KepyBAaHHS, aBTOMATUYHI CUCTEMU PY/IbOBOIrO KEPYBAHHS.

IIocranoBka npodjemu. OTpuMaHHSI CTa-
OiLTbHUX MJIAHOBAaHMX BPOXKaiB CiIBIOCIKYJIb-
Typ — BaxJiMBa 3ajgadya. LlykpoBi Oypsiku Ta
IHILI TpocCanHi KyJbTypyM MaloTh MiABUILEHY
YYTJIMBICTh 10 KOHKYpeHLii 3 OOKy Oyp’s-
HIB y TI€pioJ Bif MOCIBY 1O 3MUKaHHS JIMCTS.
HenoOip Bpoxalo BHAcCHiIoK 3a0yp’sIHEHOCTI
MOCIBIB LIYKPOBUX OYpsIKiB MOXE CTaHOBUTU
30-50 %. Jdornsp 3a mociBaMM, CTOCOBHO 0O-
poThOM 3 Oyp’stHaMM, BKJIIOUae OaraTopa3oBe
MeXaHiYyHe PO3MYILIEHHS IPYHTY Ta BHECEHHS
xiMiuHMX 3aco0iB. Ilpu 1bomy BaxkiauMBO 3a-
nobiraT MOIUKOMXEHHS KYJbTYPHUX POC-
JIMH poOOYMMM OpraHaMM KyJbTHMBaTOpa Ta
TOYHE BHECEHHSI 3acO0iB 3aXUCTy POCJIMH.
3MEHIIEHHS PO3Mipy 3aXWCHOI 30HU MpPO-
MOPLIAHO 3MEHIIEHHIO KiJbKOCTI Oyp’siHiB,
SIK1 3aJIMILIAIOTHCS Ha TOCIiBax Ta MOTPEOYIOTh
JIOJIATKOBUX 3axodiB WiId iX 3HuIIeHHd. 1100
BUAAIUTU Oyp’siH y 30HI psiiKa MEeXaHiYHUMU
a00 XiMiYHMMM 3aco0amMy HeOOXiTHA HOCUTh
TOYHA OpIEHTALlisl arperara BiIHOCHO PSJKiB,
1[0 JOCSITAEThCS Pi3HMMU 3aCO0aMMU.

B ocraHHill 4yac akTyajibHe HparHeHHs
OTPMMYBATHM YAaCTUHY Bpoxarw 0e3 3acTocy-
BaHH$SI XiMiuHMX 3aco0iB. KoHTpoab Oyp’s-
HIB B OpPraHiYHOMY CLJIbCBKOMY T'OCITIOAAPCTBI
€ OJHI€I0 3 TOJOBHUX IPOOJIEM, OCOOJIMBO B
OpraHiYyHOMY BUPOOHMIITBI OBOYIB.

Tomy BMBYEHHSI Ta BIOCKOHAJICHHS TEX-
HIYHUX 3acO0iB JJ1g 3a0e3IeyeHHsl Opi€eHTa-
il (BOMiHHS) MPOCAITHOIO arperara B3I0BX
PSIIKIB Y BUPOILIYBAaHHI MPOCAMHUX KYJbTYP
— aKTyaJlbHa Ta BaxkJIMBa 3ajJaya.

AHaJi3 OCTaHHIX JOCTIIKEeHb Ta mMyo0JiKa-
uiii. [TpoGaema 3acMiyeHOCTI KyJbTYpPHUX IO~
CiBiB Oyp’siHaMM € 3arajbHOBMU3HaHOWO. Ochb
€Bponeicbke TOBAPUCTBO 3 JIOCIiIKEHHS
oyp’aHiB (European Weed Research Society)
MPOBOJIUTL PEeryJisipHi HayKoBi KOH(MepeHIlii,
MPUCBSIYEHI Pi3HMM acleKkTaM Ha3BaHOI IIpo-
onemu. [1].

3acMiueHICTh KYJIbTYpPHUX MOCiBIiB Oyp’si-
HaM¥ NPU3BOIUTH 10 3HAYHUX BTpaAT BPOXKalO
0CO0JIMBO B OpraHiYHOMY BUPOOHMIITBI OBO-
YiB, A€ KYJbTYPHi POCIMHU 3aBXIU XapaKTe-
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PU3YETHCSI HU3bKOIO KOHKYPEHTOCHPOMOXKHI-
CTIO 1IOJO BUAIB IUKMX POCiuH. [2]. PiznuHa
OopoThOa 3 Oyp’ssHaMU € HAWMOLLUMPEHIIIOLO i
BUKOPHMCTOBYE MeXaHiuHi 3aco0u, sIKi 3acTo-
COBYIOTBCSI JJI1 OOpOOITKY I'pyHTY. [3].

I'pyna mocnimHMKIB mocTaBujaa MeETY ITiJi-
BUILIMTUA BPOXANHICTh 1 3HU3UTU IOTpedy B
poOouiit cwii 11 TIPOMNOJIKM, sIKa 4acTo €
OCHOBHMM KOMITIOHEHTOM BapTOCTi IJIsI BU-
poOHMKIB opraHiyHuMX oBouiB [4]. MeTa Oyna
JIOCSITHYTA BiMOBIiIHO 3i 30iJIbIIEHHSIM BpO-
JKaWHOCTI KpOITy i YaCHUKY NpuoOaM3Ho Ha 20
i 40 %, B TOI yac SIK i1 MOPKBM 3HAYHMX
BiIMiHHOCTel He crocTepirajocs [4].

3HayHa KiJbKIiCTh JOCJIIKEeHb Ta MyOJIi-
Kaliii MpucBsIYeHa POOOTU30BAHUM TEXHO-
JIOTiSIM BUKOPHUCTAHHSI KYJIbTUBATOPiB Ta 00-
poTeOM 3 Oyp’ssHamu [5-9].

I'pynma axiBuiB aMepMKaHCbKUX YHi-
BEPCUTETIB BBaXKA€, 110 aBTOMATU3allisl BU-
JajleHHs1 Oyp’siHiB TIPEICTABIISIETbCS  TyXKe
MEPCIEKTUBHOK TEXHOJIOTIEID, BUXOOSIYM 3
BEJIMYE3HUX YIOCKOHAJIEHb Y cdepi KOMIT 10~
TepHO1 00pOOKM, MaILLIMHHOIO 30py Ta poOo-
ToTexHiki [5]. EXKOHOMiuHiI Ta HOpMAaTUBHI
OOMEXeHHsI Ha PO3BUTOK TIepOiluaiB Haba-
rato OUIblE, HDK IS TEeXHOJIOTl IHTEJIeK-
TyaJbHOro BHJaJieHHs Oyp’sHiB. Komnahii,
SIK1 pO3pOOJISIIOTh 1HTEJIEKTYaIbHI TEXHOJIOTI1
BUJAJICHHS Oyp’sHiB, MOpPiBHSHO HEBEIMKI
MOPIiBHSIHO 3 TPAaAULIMHUMM MECTULUIHUMU
KOMITAHISIMM i MEHII OOMEXEHi CHagKOBM-
MU 11pobiaemMaMu. CUCTEMM MAILLIMHHOTO 30pYy
0a3yroThCs Ha Pi3HUL B po3Mipax MiX KyJib-
TypamMu i Oyp’ssHaMu Ta/ab0 Big peryJsipHOl
CTPYKTYPU PSIIB KyJbTyp. 3a LIMMU O3HaKa-
MU CUCTE€MA PO3ITI3HAE CUILCHbKOTIOCIIOAAPCHKI
POCJIMHM i KOHTPOJIKOE HABKOJIUIHI Oyp’sSTHU.
OpHak TaMm, Jae Oyp’siHM BeJIuKi abo TomyJisi-
i1 Oyp’gHiB IyXe IIiJbHA, CydacHi CUCTeMU
MAaIIWMHHOIO 30pY HE MOXYTb €(PEKTUBHO IM-
(epeHiIOBaTU OYp’STHU BiJ CLIBCHKOIOCITO-
JIapChbKUX KyabTyp [5].

Hocnimnuku yHiBepcutery Hohenheim
Stuttgart (Germany), y 2013-2014 pokax Bu-
BUQJIM MEepeBaru HOBUX CEHCOPHUX TEXHOJIO-

Technical and technological aspects of development and testing of new machinery 1
and technologies for agriculture in Ukraine 3



CinbcbKoOrocnoaapchbka TexHika Ta obnagHaHHa: MPOrHO3YBaHHSA, KOHCTPYIOBAaHHA, BUNPOOYBaHHA

Tiii, IKi pO3pi3HSAIOTh MOCIBU Ta Oyp’sIHU, Ta
aBTOMATUYHi CHCTEMU pPYJbOBOTO KepyBaH-
H$I, 1100 OpiEHTYBAaTUM MOTHUKY TOUHO B3IOBX
psiny, TIOPIiBHSIHO 3i 3BUYAiiHOIO MEXaHiYHOIO
6opoThboI0 3 Oyp’stHamu (puc. 1) [6].

7 3N

PucyHok 1 - ®otorpadii MoTuku Kult-robocrop®
3 aBTOMATMUYHOK CUCTEMOIO PYJIbOBOIO KEPYBaHHS
Ha 6a3i KaMepy B POBOTI B pAOKax LIYKPOBMX
BypsaKiB y asi 8-nucTkiB [6]

Pobutbcsi BMCHOBOK, 110 aBTOMATU4Y-
Hi CMCTEeMM MAaIIMHHOTO HaBEICHHS s
MiXPSITHOTO JIyILIEHHS Oyp’sIHiB MalOTh ACILO
migBUILeHY €(PEKTUBHICTb MOPIBHSIHO 3i 3BU-
YaliHUMU MEXaHiYHMMM MeToJaMu OOpOTh-
ou 3 oyp’ssHamu. IIBUAKICTH MiZKOITyBaHHSI
Oyp’siHiB 3BUYaiHUMM MOTUMKAMM MoIJia OyTH
30iablIeHa 3 4 kM/roa, 1o 7 ta 10 km/rom,
KOJIM BUKOPUCTOBYBAJIUCh aBTO-
MaTUYHI CUCTEMU PYJIHOBOTO Ke-
pyBaHHSI.

KoHcTaTyeTbCsI HEOOXiIHICTD M
MOJAJBIINX JOCTIIKEHb Ta PO3-
poOJieHb, 11100 BU3HAYUTU TOYU- g
HICTb CUCTEMU PYJIbOBOTO Kepy- |
BaHHSI Ta ONTUMAJbHY BiACTaHb |
poTauiiiHUX JiomaTteid A0 psaiB
nociBy. MIXpSIIKOBI PO3IyLIY-
BaHHSI MOXYTb MO€EIHYBATUCS i3
CEJIEKTUBHUMHU XiMiYHUMHU PEYO-
BMHaAMM a00 MeXaHiYHMM 3aCO-
OoM OopoThOM 3 Oyp’ssHamMu Ha
BHYTPILLIHBOPSIAHUX ~ HiISTHKAX.
OpHak Oyp’stHM, OJIM3bKi 10 KYJBTYPHHUX POC-
JIVH, 3aJIUIIAThCS TOJOBHUM OOMEXEHHSIM
MEXaHIYHOI MPOIOJKU.

Hocnimnuku yHiBepcutetry Hohenheim
Stuttgart (Germany), y 2015-2016 pokax mpo-
BEJIM TMOJIbOBI €KCIIEPUMEHTHU ISl TIepEeBipKU
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edpexkTuBHOCTI 3D crepeokamepu OEM kiia-
cy y noeaHaHHi 3i 3Hapsiasgm Einbiuck Row-
Guard® nna 6opoTsou 3 Oyp’stHamu [7]. Ce-
pelHs rycTtoTa Oyp’siHIB Ha HeoOpOoOJeHUX
KOHTPOJIbHUX AUISTHKAaX cTaHOBWJIA Big 12 1o
153 pocauH Ha kBagpaTHUl MeTp. KepoBaHe
KaMepoIo canmyBaHHS 1aJio 10 78 % edeKTus-
HOCTi 0OpoThOM 3 Oyp’ssHaMU MOPIBHSIHO 3
65 % MaIIMHHOTO MOJIOTTS 3 PyYHUM HaBeICH-
HaM. EdexTuBHicTh 00poTEOM 3 Oyp’stHaMU
OyJla HaWBUILOIO BiJg OOpPOOKM TrepOiuugaMu
Maitke Ha 100 %, micist 4oro 3acTOCOBYBAIN
CMYTU TepOIilMIiB Y MOEAHAHHI 3 MIXKPSITHU-
MU MOTMKaMU. MexaHiuHi 3acobu 00poTHOU
3 Oyp’ssHaMu 30UIBLLIMJIM BUXiA OLJIOro LyKpy
Ha 39 %, Buxinm Giomacu KyKypyasu Ha 43 %
Ta BUIXi 3¢pHa coi Ha 58 % TIOpiBHSIHO 3 He-
00pO0OJIEHUM KOHTpOJIeM 00uIBa poku [7].

Y pobGoTi JOCHIIHMKIB 3 YHIBEPCUTETY
California, Davis (USA) omnmcaHo po3poOKy
Ta OLIHKY ITOBHICTIO aBTOMAaTUYHOI CUCTEMU
OOpOTHOM 3 BHYTPILIHBOPSIAHMMU Oyp’sTHa-
MU Ha nojsgx TomatiB [8]. Lls cucrema BUKO-
PUCTOBYE aBTOMATMYHO cGOPMOBAHY KapTy
pocivH (RTK) Ta cucremy rimobaabHOro I1mo-
suwitoBaHHsl (GPS) n1s aBTOMaTUYHOIO Ke-
PYBaHHS PyXOM MeXaHIYHMUX HOXiB 1100 3HM-
LIMTU OYyp’sIHU, SIKi POCTYTh MiX pOCIMHAMU
TOMATIB Ha HACiHHEBIN JiHil (puc. 2).

| NSNS v-n-:
: : > &

doTorpadii 4eMOHCTPYIOTh POBOTY aBTOMATUYHOI

CUCTEMUN MEXaHIYHOro BMUAANEHHS BHYTPILLHbOPAOHUX BYP’AHIB Ha

6a3i aBTOMaTM30BaHOI CUCTEMU KapTorpadyBaHHSA TPaHCMNIAHTaTIB
RTK-GPS Ha depmi kamnycy yHiBepcuTeTy California, Davis [8]

VY nocnimxeHHi «Robotic intra-row weed
hoeing in maize and sugar beet» [9] ipencras-
JICHUI TIPOTOTUIT POOOTOTEXHIYHOTIO cally-
BaHHSI Oyp’sIHIB y cepeIMHi pSIAKiB KyKYpYyI3U
Ta LyKpoBUX OypsiKiB. Byp’ssHu B psimax no-
CiBiB iIeHTU(}IKyBaJld CUCTEMaMM JIBOCIIEK-

Bunyck
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TPaJIbHOTO aHaji3dy 300paxeHb Ta (OpMHU.
ITo3uwii Oyp’siHiB Ha 300paKeHHSIX OyJIM 3a-
nucadi. BubipkoBy 0opoThOy 3 Oyp’ssHamu
B psiy BUKOHYBaJM MOIM(PIKOBAHUM ITalb-
LIEBUM POTOPOM, SIKMiA MPUBOAUTHCI B PYyX
ejekTpoaBuryHoM. IIIBUAKiCTh MajabLEBOIO
poTopa 301IblIyBajacs B MICLSX, JI€ KJIacH-
dixyBanu nuie oyp’sHu [9].

Ili nmocmimkeHHS aHami3yloTh pi3HOMAa-
HITHI acIieKTyu NpoOJieMu, ajie HeIOCTaTHbO
BMBYAIOTh PO3BUTOK IPUHLIMIIB MOOYI0BU
OpIEHTATOpPIB MpOCAITHUX 3Ha-
psiAb 3 ypaxyBaHHSIM JIOCSTHEHb
Teopil KepyBaHHS.

Meta crarTi - aHaji3 po3-
BUTKY MPUHLUIIB KepyBaHHS
TeXHIYHUMU 3acobaMu sl opi-
€HTallll MpOoCarHUX 3Hapsab
B3IOBX PSAKIB Ta 1X KOHCTPYK-
TUBHMX PillleHb, SIK OCHOBU IS
BIOCKOHaJIeHHSI abo po3poOKM
HOBMX 3Hapsijb.

Buknaa ocHOBHOro mMartepiany A0CJiIKeH-
Ha. EHepretmynmii 3aci®, IpyHTOOOpOOHE
3HAPSIAIS Ta IPYHT YTBOPIOIOTH CUCTEMY, SIKa
nepetBoproe 1ap rpyHty [10]. 3a HeoOxin-
HOCTI KEpyBaHHsSI IOJOXEHHSIM 3Hapsaas
BiIHOCHO MOBEPXHiI IPYHTY ab0 HAIPSIMKY
pyXy, CUCTEMa, siKa MEPeTBOPIOE 1ap IPYH-
Ty, IOOMNOBHIOETHCS CHUCTEMOIO KepyBaHHS,
OKpeMOI0 ab0 CYMIllIEHOIO i3 CUCTEMOIO Ke-
PYBaHHSI €HEPIreTUYHUM 3aCOOOM.

BignoBinHO 10 MOJOXEHB
CY4YacHOI1 Teopil KepyBaHHS MpPO-
lecaMy, B CUCTEMI BUALISIOThb-
Cs TaKi KOMIIOHEHTH: OO €KT
KEepyBaHHS, JaTYMK CUTHay
KepyBaHHS (BUMipIOBaJIbHU A
NPUCTpiii), TPUCTpiii  JIOTiY-
HOiI OOpOOKM cHrHanay, MiIcu-
JIIOBaU-TIepeTBOPIOBaY, IPUBII,
BUKOHaBuYMii  mipuctpii  [11].
Po3BuToK TexHiUHMX 3aco0iB
OyaeMo BUBYATU 3 BUAICHHSIM
BKa3aHUX KOMITOHEHTIB CUCTEM.

JokJIafHO OonmucaB KOHCTPYKIIil Ta peKo-
MEHJIalil 1OA0 BUKOPUCTAHHS PI3HOMAaHIT-
HUX KYJbTMBATOpPIiB Ta IMPOCANHUX 3HAPSIb
Ha MOYaTKy MUHYJ0ro cropiuust KoctsHTUH
InonuroBny Jleody [12, 13].
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Pre. 70. Ioaoavmuxs dansopr.

a

PucyHok 3 -

Prc. 72, Ccksonnnsit nosompumsn e aters).

KepyBanu mojoxeHHSIM BiTHOCHO psiaKa
POCJIMH «ITI0JIOJIbHUKA DJIbBOPTU» (pHUC. 3, a)
BPYYHY JBOMa PYKOSITKaMU (Di3MYHOIO CUJIOIO
pobiTHuKa. Ha BimMiHy Big 1LibOro, Hamps-
MOK pyXy <«pacnairHuka ['prHaKoOBCKOIro»
(puc. 3, 0) 3MiHIOBaBCS IBOKOJIICHUM IIe-
pPEIKOM, SIKMiIi KepyBaBCSl JOBIMM BaxKeJieM.
Oco06a1BO BigMivanoch, 10 «... B KieBckoit
ryoepHiu UMeeTh U3BECTHOE parpocTpaHeHie
pacnairHuKb-oKydYHuKDs P. ['puHaKoBCcKaro,
Ha Tpu psaa» [10, c.42].

Pre. 67. l’ncnamnnnv Tpunaroeraro.

6
Burnapg rpyHTOo00p006HMX 3HapsAab HAMPWKIHLUI 19-ro
cTopiuua [10]

HanpukiHi geB’SITHaALSATOTO Ta MOYaTKY
OBAALSITOTO CTOPIYYSI 3HAYHY IOMYJISIPHICTb
Mayio 3Hapsaaas «[l1aHeT» amMepuKaHCHKOTO
3aBoay AJuieHa, ojHa 3 Moaudikalliil, «cBe-
KJIOBUYHBIN mononabHUK IlmaHeT», HaBeaeHa
Ha puc. 4, a [12].

Po3BuTOK TEXHIYHMX 3ac00iB KepyBaHHSI
HarpsAMOM PyXy 3HApANIA KOJIECaMU NIPEACTAB-
JIEHO Y KOHCTPYKIIil 3HAPSIIIS «ITOJIONBHUK 3a-
Boda B Dpiredupre» (puc. 4, 6) [12, ¢.52].

Pnec. 84. Moxoxeanks sapoga Bb dpurebmpre.

6

PUCYHOK 4 - Burnag npocanHux rpyHToo0poBbHMX 3HapaOb

noyaTtky 20-ro ctopivusa [10]

ITpuHunoBa cxema 3Hapsanasa (puc. 4,
0) BUKOpPMCTOBYBAJacsl B TPUALSITI-COPOKO-
Bi POKM MMHYJIOTO CTOpPiYYsl B KYJIbTUBATO-
pax Ha TpPaKTOpHiil TS31 MapoK «YKpaiHKa»,
YKC-1kt, BUM Nel, YTK («KpacHuit Ak-
caii»), III11K (BUCXOM) ta 6aratbox iHILMX.

Technical and technological aspects of development and testing of new machinery
and technologies for agriculture in Ukraine
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DyHKIIT gaTYMKa CHUTHAJIy KepyBaHHS
(BUMipIOBAJILHOTO MPUCTPOID), IIPUCTPOIO
JIOTIYHOI OOpOOKM CcMTHajny, MigCcuIoBa-
ya-nepeTBoproBaya Ta IMpuBoAa, BUKOHYBAIU
BiAmoBigHi opraHu JroauHu. BizyajibHe Bin-
CTEXXEHHS PyXy poOOYMX OpraHiB BiITHOCHO
PSAKIB Ta KEpYBaHHSAM 3HAPSIISAM (Di3UUHOIO
CWJIOI0 pOOITHMKA HAKJ1aaaJlo OOMEXEHHS Ha
LIBUIKICTh PyXy B3IOBX MOJIS Ta HA PO3MIp
3aXMCHOI 30HU psIKa.

ITomyk 1nwIsIXiB BUpilleHHST NpoOJieMu
301JIbIIEHHSI POOOYOI IIBMIKOCTI MPUBIB 110
pillIeHHS PO3MICTUTU POOITHUKA-OINEepaTo-
pa MakCHUMaJIbHO HAOJMXEHO A0 poboyoi
30HM KyJIbTMBATOpa Ta MOJETIIUTU (Pi3ny-
HE HaBaHTaXXE€HHsSI 3aBOSIKM Pi3HOMAaHITHUM
MEXaHiYHMM TiacuioBayaMm. Hanpuknan,
3riIHO 3 aMepPUMKAHCBbKUM IaTeHToM Tractor
attachment (1922) poGiTHUK po3MilllyBaBCs
Ha JI0JJaTKOBOMY CHMAiHHI Ha TpaKTopi 0e3I110-
cepeaHbO Haja KyabTuBaTtopoM [14]. Pobir-
HUK KEpyBaB IepeAHIMMU KojecaMu TPaKTO-
pa 3a IOMOMOrOI0 IITypBajia, a KyJIbTUBATOPD
HaBIilllyBaBCSl MixK OCSIMU TpakTopa (puc. 5).

Fea W ")
20QY (722127 )
wopn227

PUCYHOK 5 - TexHiuHe pilleHHs 3a NaTeHTOM «HaBicHe o6agHaHHA ong
TpakTopiB» US1472888 [14]

AHaJjioriyHe  pilleHHS  3aIpoIlOHOBa-
HO y 1945 poui B aMepuMKaHCHKOMY ITaTeH-
i «US2604835 Steered tractor mounted
cultivator» [15]. CuniHHs a1 poOITHUKA-O-
nepaTropa po3MillIEeHO Ha TPaKToOpl Oe3roce-
peIHbO Han KyabTuBaTopoM. KyiabTuUBaToOp,
HaBIilIECHWI T103ady TpaKTopa, KepyeTbCs
JIOBIMM BaxeyieM (puc. 6).

OnucaHi pillleHHSI HEIOCTaTHBO BPaXOBY-
Basix (pi3iosoriyHi 0COOJIMBOCTI JJIOAUHU -OIIE-
paTopa, HalpuKiIaa, BITHOCHO 4acy, HeOOXi-
HOTO JJISI IPUMHATTS pillIeHHS Ta 301MCHEHHS
KepyBaHHSI MOJIOKEHHSIM pOOOUYMX OpPraHiB.

TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN
i TexHonorin gnsa cinbCbKoro rocnogapcTea YKpaiHu
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PUCYHOK 6 - HaBicHUWM KyNbTUBATOP Ha TPAKTOPI 3a
nateHToM US2604835 (1945) [15]

[Tomanbimii pO3BUTOK MEXaHIYHUX CIIOCO-
0iB opi€eHTALlil KyJIbTUBATOPiB MOB’SI3aHUIA 3 1O~
yaTkoM y 1960-x pokax cepiiiHOro BUpOOHMIITBA
TPAKTOPIiB 3 MEPEIHBOIO HABICHOIO CHUCTEMOIO
[16]. OmHak 1e pilieHHs 1€ OUTBIIE YCKIIaI-
HWIO YMOBH Bi3yaJIbHOIO CITIOCTEPEXEHHS 3a
BiTHOCHUM MOJIOXEHHSIM pOOOYMX OpraHiB Ta
PSOKIB - pOCIMH 1
3HAUIIUIO OOMEXe-
HE 3aCTOCYBaHHSI.
Hecriiikicte  nu-
HaMIYHOI CUCTEMU
MallMHHO-TpaK-
TOPHOIO arperara,
0OyMOBJIEHa TaKUM
KOMIOHYBaHHSIM,
3HAYHO 3MEHIIWIA
yac Ha 3OiCHEH-
HsI YNPaBJIIHCHKOIO
BIUIMBY.

BukopucraHHs KyJabTUBAaTOPIB 3 iHAMBI-
OyaJlbHAM PYJIbOBHUM KEpPYBaHHSIM Ta JOAAT-
KOBUM POOOYMM MiCLIEM HE 3HAMIILIO CYTTE-
BOIO PO3IOBCIOKEHHSI BHACJIIOK 3HA4YHOIL
BTOMJIIOBAHOCTI pOOITHMKa-oreparopa Ta,
K HacJligok, oOMexXeHHs poOo4oi IIBUIKO-
CTI Ta TIPOAYKTUBHOCTI.

ITomyk 3acobiB opieHTallil, 3aCHOBaHUX
Ha Ppi3HOMAHITHUX (QI3UMYHUX TIPUHIMIIAX
— BOJIHHS B3J0BX CTPYMONPOBO/IiB, BUKO-
pucTaHHS (OTOONTUYHUX MPUCTPOIB, KEPYy-
BaHHS 3a IMPOMEHEM Jia3epa Ta Take iHle —
akTUBHO BigOyBaBcs y 1970-1980 poku [17].
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BukopuctaHHS HanpsIMHUX IIiJIMH B
IPYHTI, SKi Hapi3aroTh IIiJ 4Yac CIBOM IS
cTabijizalil pyxy KyjJabTHUBaTOpa 3aIpoIlOHO-
BaHO y cepearHi 1960-ux poKiB psiIOM €B-
poneichKrX i aMepukKaHcbKux ¢ipm. Dipma
Ventzki Eislingen GmbH 3anpononysana
TaKWil MOPUCTPIM 3 BUKOPUCTAHHSAM pPOOO-
YOro opraHy TMIy <«kKpoTyBau». CTSKKM Ha-
BICHOI CHUCTEMHM TpaKTOpa MOCJIA0II0ThCSI
1 KyJbTUBATOP PYXAEThCS Y3HOBX PSIKiB,
KOITIIOIOYM TPAEKTOPIIO HAMPSMHUX IIJIWH,
gKi 30iraloThCs 3 KpMBU3HOIO psiakiB. Crio-
ci0 BUSIBUBCSI JOCUTh HAJiiHMM i HE BUMa-
raB CKJIagHUX JOPOIruX TiApo- Ta €JIEKTPO-
NPUCTPOIB. 3aBASIKM MiABUILIEHHIO TOYHOCTI
KOMilOBaHHS PSJIKiB poOOYMMM OpraHaMw,
BIAJIOCS 3HU3UTU PO3MIp 3aXMCHOI 30HH,
301IBILIMBIIM TUM CaMUM OOpOOJIIOBaHY 10~
Ly MIXPSIIb.

AHanoriuHe 3Hapsaasa Apparatus for

guiding row crop processing implements
po3pobyieHo Ta 3amnateHToBaHo B CIIIA
(puc. 7) [18].

o=

PucyHok 7 - CxeMa 3Hapsaas 3a naTeHToMm
US4117889A (1978) [18]

KynbTrBaTOp OCHAIYETHCSI TUMM CaMM-
MU HOXAaMM, $SIKi BCTAHOBJIIOBAJMCS Ha Ci-
BaJIKy JJIs1 YTBOpeHHs 1iinmH. Hoxi BUKOHa-
Hi y opMi ILIACKOro Jie3a 3 BepPTUKAILHOIO
3aroCTPEeHOI0 KpaiKolo.

3a ¢dpanmnyspkuM mateHToM FR2423961
(1979) Oyna 3amporoHOBaHa CUCTEMaA aB-
TOMAaTUYHOIO BOMAIHHSI, IIpU3HA4YeHa IS
CUILCBKOTOCITIOJAPCHKOTO TpakTopa (puc. 8)
[19]. Cuctrema mae paTyuk, KM CIiIKYeE
3a HampsMHMM KaHajJoM, BHUPOOJEHUM IIifg
yac mnornepeaHboro mpoxoay. s KepyBaH-
HsI TPAKTOPOM ITifl Yyac Tepiuol onepaiil BU-
KOPMCTOBYETHCSI KaHajl, SIKU 3HAXOIUTbCS
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OJIM3BbKO 0 MOBEPXHi i MPOXOIUTH 3 KOXHO-
ro OOKy KoOJic TpaHCOOpPTHOro 3acody. Boa-
HoYac, KOJIM 1€l KaHal CTBOPIOEThCS abo
BU3HAYAETHCS, TOJATKOBUIA TPEK IPOXOAUTh
no0JM3y IMO3I0BXHBOI OCi TPaHCHOPTHOIO
3aco0y. Lleii TpeK BUKOPUCTOBYETHCS, 1100
BECTU TPAKTOp [JIS BCIX I1HIIMX OIepalii.
Tpek 3HaYHO MIMOIIMIA, HiXX KaHal.
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PucyHoK 8 - CxeMa nNpucCTPOo 4S9 aBTOMATUYHO-
ro BeAeHHs1 MOTOPHOIO CillbCbKOroCnoaapCbKoro
3acoby 3a nateHToM FR2423961 [17]

IMincumoBaui 3ycuiiss KepyBaHHS IO-

JIOKCHHAM KYJbTHUBATOpa 3aIlIpOIIOHOBAHO Y

marenTi FR2351569 (puc. 9) [20].
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PucyHok 9 - Cinbcbkorocnogapcbka MallMHa a4
hopMyBaHHA BOPO3HU B PAOOBMX MOCIBaX,
npuegHaHa oo TpakTopa FR2351569 [20]

Y 80-Ti poku MMHYJOro CTOpiuusl BU-
TpaTu Py4yHOI TIpauil MiJ 4Yac BUPOILLYBaHHS
MpocanHuX B YKpaiHi, 30KpemMa ILIYKpOBOIO
Oypsika, OyJM JOCUTh 3HAaYHUMU. byp’siHu B
3aXMCHMI 30Hi pSAKIB BUTISIIMCS PYYHUMU
carmamu, Ha 110 BUTPAvyaJiocsl 10 COTHI JIIOAN-
HO-TOJIMH Ha I'eKTap, a TPUBAJIICTh MpocaIry-
BaHHS JOcCsraja CoOpoka KaJleHIapHUX JHiB.
VY 1ueii nepiog Ha BITYM3HSIHOMY ITPOCTOPi
noyajayd pPO3BUBATUCS TEXHOJOTIIl JOMISIIY
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3a MOCiBaMU 3 BUKOPHUCTAHHSM HaINpPSIMHUX
LIJIMH Yy TPYHTI 3 YOPOBAIXKEHHSIM 1HAYCTpPi-
aJIbHOI TEXHOJIOTisI BUPOOHUILITBA TOMATIiB Ta
IHIIMX TpOCAITHUX KYJIbTYyp, SIKa OTpuMalia
Ha3By <«acTpaxaHcbka» [21, 22]. Ocobnu-
BICTb TEXHOJIOTIYHMUX OIepaliil moJjsrajia B
YTBOPEHHI y I'PYHTI LIIJIMHU Ha TJIUMOUHY H0
20 cM chnewiaJlbHUMM 1IIJIMHOPi3aMU-CIIpsI-
MOBYBauaMu Iepes CiBOOI OBOUYEBUX KYJIb-
typ. Ilin yac HACTYymHUX TPOXOAIB arperara
LIIMHA TorauomoBaiacsa i gocgarana 30-35
cM. HeoOxigHiCTh MOrIMOJeHHS IIIIMHU BU-
KJIMKAHO CYTTEBMM PO3MNYLIECHHSM 11 CTIHOK
BHACJIIZOK 3aCTOCOBaHOI (popMHU Ta Mmapame-
TpiB poOOYOro opraHy LIiJIMHOpi3a.
KoyiekTUB ydyeHUMX Ta KOHCTPYKTOPIB
HIIO «IlykpoBux 0ypskis» (BHIC, m. KuiB)
HamnmpUKiHII BiCIMIECITUX POKiIiB PO3pPOOUB
TEXHOJIOTi10 Ta KOMILIEKC 3HAPsIAb 111 BUPO-
LIIyBaHHS LIYKPOBUX OYpsIKiB 3 BUKOPUCTAH-
HS HaNpsIMHUX IUUIMH y IPYHTI, K1 Hapi3a-
0Th mig 4yac ciBou. IinuHu cayryoTh mis
Opi€eHTallil poOOYMX OpraHiB KyJbTHBaTOpa
1IOA0 PSAKiB OypsIKiB, 110 Ja€ MOXJIMUBICTh
30UIBIIMTU  KUIBKICTh ITiApizaHux Oyp’sHiB
3aBISIKM 3MEHIIEHHIO 3aXMCHOI 30HU PSIAKIB
1 MaBUIIUTA poOoYy IUBUAKICTH arperarta
[23, 24, 25] (puc. 10). TpuManbHy 31aTHICTb
Ta CTIMKICTh LIIJIMH Yy TPYHTI, JOCTATHIO IJIsI
Oopi€eHTallil KyJbTUBaTOpa IIiJl yac OaraTopa-
30BUX IMPOXOIiIB arperara, BIAJIOCh 3a0e3Iie-
YUTU 3aBASIKU OCOOJMBIN (popMi HOXKa-IIli-
JuHopi3za [22]. JHocsarHyTi NMOKa3HUKU OyJIu
NIATBEPIKEHI €KCEPUMEHTATbHUMM TOCIIi-
JDKEHHSIMUA Ta BUPOOHMYOIO €KCILTyaTalli€ro

cepiiiHuX 3Hapsap [23].

B onucanux Bule NpUCTPosiX (PYHK-
Lii JaTyuMKa CHUTHaJly KepyBaHHSI (BUMipIO-
BaJIbHOTO MPUCTPOIO), (PYHKIiIO MPUCTPOIO
JIOTIYUHOI O00pOOKM CUTHaly, ITiJCUIIoBa-
Yya-nepeTBoproBaya Ta MpUBOAA, BUKOHYBa-
JIM KoJieco ab0 IIUIMHOPI3, SIKI PyXaJMCh MO
OOpO3HI LIIJIMHMU.

[IIo6 3MeHIIMTU BUTpATU PY4YHOI Ipaili
Ta HaBaHTAXEHHSI Ha oIlepaTopa 3aIo3U-
YW JOCSITHEHHSI CYMIKXHMX OO0JacTeil Tex-
Hiku. Hanpuxnan, ¢ipmoro Daimler Benz
AG a9 BUpillIeHHST TTPOOJeMU MiABUILEHHS
LIBUAKOCTI PYXy I'POMaJChbKOIO TPAaHCIIOPTY
Ha BUIUIEHIN CMy3i 3 OOMEXEHOIO IIUpHU-
HOIO 3alpOINOHOBAHO TEXHIYHE pIilLIEHHS 3a
mareHToM US4069888A (1975) [26].

OCHOBHiI npoOJieMU BUPILLIYIOThCS BiJl-
MOBiIHO 0 LbOTO BMHAXOAY TUM, IO TpaH-
COOPTHUI 3acid OCHalleHO IiepeaaBayaMu
i mpuiiMauyeM BMIIPOMiHIOBaHHSI, 30KpeMa
aKyCTUYHUMHU a00 padioIOKALiAHUMU MpPU-
CTPOSIMU, JJIsI O€3KOHTAKTHOTO BUSIBICHHS
BiIOMBa4YiB 3 BM3HAYEHHSIM BiACTaHI, $Ki
BIUIMBAIOTh HA CUCTEMY PYJIbOBOIO KepyBaH-
HSI TPAHCIIOPTHOrO 3aco0y, TMM CaMUM 3a-
Oe3Ievyyroyrd aBTOMaTU4YHE IMOoIepeyHe HaBe-
JI€HHSI TPAHCIOPTHOIO 3aC00Yy.

3 BUKOPUCTAaHHSIM LIMX MMPUHLIMITIB 3a1pO-
MOHOBaHA CUCTeMa TMO3ULIiIOBaHHS IS Cillb-
CbKOTOCHOJAPChKUX MPUCTPOIB 3a MATEHTOM
US4835691 (1987) (puc. 11) [27]. Cucrema
MICTUTh Ha PyXOoMOMY OO’€KTI MpuiiMay CUT-
HaJIy-BIIJIYHHSI U1 BMMIPIOBAHHS BIiACTaHI
Big JIiHiI 00’€KTIB, HAIpUKJIAA, PSIKIB KYJb-

S < o w” P
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PucyHok 10- Burnapg opieHTaTopa NpocanHmux MaLlvH, po3po0-
kK HIMO «UyKpoBurXx BypsakiB»: @ — KOHCTPYKTUBHE BUKOHAHHS
ONs KynbTuBaTopa «[namy»; 6 - dhopMa HOXKa ANA YTBOPEHHS

LLIIMH Y FPYHTI 3a BUHaxoooMm SU1396975 [24]
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TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN
i TexHonorin gnsa cinbCbKoro rocnogapcTea YKpaiHu

Typ. CucteMa IOpiBHIOE BUMIpsI-
Hl BIACTaHI Ta PO3MILIYE PYXOMMUIA
00’€KT, 1100 BUPIBHSTU ABI BUMi-
pIOBaHi BIICTaHI.

Cucrema MNo3uLIiIOBaHHS (pUC.
11) mictuth 610K 10 BUMiproBaHHS
BIACTaHi, SIKUW TEepedaEe CUTHaJIH,
SIKi BUKOPHUCTOBYIOTbCSI i1 BU-
3HAYECHHS BiACTaHE! OO0 ABOX PSIiB
nociBsiB 6a, 6b, 1o 0J0Ky 12 Kepy-
BaHHS$I, BCTAHOBJICHUIA HA TPAKTOPi,
JIe CUTHAJIX 0OPOOISIIOTHCS 1JIsT BU-
3HAQYEHHSI BIZHOCHOIO ITOJIOXKEHHS
CUTBCHKOTOCITOAAPCHKOTO 3HAPSI IS
2 1040 OIMOPHOTO IUISIXY, BU3HA-
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PucyHokK 11 - CxeMa cucteMu no3mnu,ioHyBaHHSA
CiNTbCbKOTrOCNOAAPCbKNX 3HAPSAOb 3a MATEHTOM
US4835691 (1987) [27]

YEeHOro MMM ABOMA PsiIaMM KyJAbTyp. 3rifd-
HO 3 LIMM BM3HAYE€HHSIM KOMaHIW HaIpaBJs-
IOTbCSl HA MPUCTPii 13 mo3uiioHyBaHHS 1S
TOro, o0 MiATPUMYBATU MPUCTPiA TOYHO B
LIEHTPi MiX JBOMa psaaMM ITOCiBiB 6a, 6b i
TUM CaMUM MiX ycima psiakamu 6a-6f.

Ormmcanmii y mmatenTi US4835691 (1987)
MPUCTPIA MICTUTDH YCI NPUHLMIOBI CKJIAI0B1
CyJaCHMX 3Hapsiib, sSIKi BUIYCKAIOTHCS Ce-
piitHO. OTHAK BUKOPUCTAHHS aKyCTUYHMX Ta
pagioJOKALIMHUX MPUCTPOIB JJII BU3HAYECH-
HSI MOJIOXEHHS PSAKIB KYJIbTYPHUX POCIVH,
3ITKHYJIOCS i3 CYTTEBUMU TPYAHOILIAMU.

BukopuctaHHS ONTUYHOIO CUTHANY ISt
OTPUMAaHH4 Bi3yajlibHOI iHMOpMallii mpo Io-
JIOXXEHHSI POCJIMH B PSAKY, K 1Le OyJo Ha
MOYaTKy PO3BUTKY MeXaHi3allil HaIpUKIHIII
NeB’ITHAALIITOrO CTOPIYYs, BUSIBUIIOCS OLTbII
HagitHuM. Onepaliii po3ni3HaBaHHS 00pas3y,
JIOTIYHO1 O00pOoOKM iH(oOpMallii, TPUNHATTS
Ta BMKOHAHHS PilIEHHS IOJ0 KEepyBaHHS
CTaB BMKOHYBAaTM KOMIUIEKC KOMIT IOTEPIB
Ta eJIEKTPOTiApaBIiYHUX MexaHi3MiB. Y 1993
poui cniBpobiTHukM University of California
(Oakland) momanu 3asgBKy Ta y 1995 poui
orpumain nareHT US5442552 Robotic
Cultivator (puc. 12) [28].
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PobGoTuzoBanuii KyiabtuBaTtop (puc. 12)
nepeadayeHo s aBTOMAaTMYHOIO ITO3MIIIO-
HYBaHHSI IHCTPYMEHTIB 3HAPSAAS 1OA0 LICH-
TpaJIbHOI1 JIIHII PSAy POCJIMH.

PucyHok 12 - Cxema go nateHty US5442552 (1993)
Robotic Cultivator [26]

KynbrrBaTop MicTUTh Bigeokamepy s
300py Bi3yajibHOI iHpOpMallii Tpo po3Tauy-
BaHHSI pocauH y psay. Ilorim Kamp-3axBat
BUKOPUCTOBYETHCS IJISI CTBOPEHHS OLIU(PPO-
BaHOro 300pakeHHs Bi3yaJibHOI iH(OopMallii.
Komm’rotep o6po0Jisie iHdpopmallio sl BU-
3HAYEHHS LEHTPAJbHOI JIHIl PSIay POCIUH
Ta BUPAXOBYE BIAXWJICHHS ITOJOXEHHS 3Ha-
psanng. Hapewrti, nmpucTpiii mo3uliitoBaHHS
MepeMilllye iHCTPYMEHTU KyJbTHUBATOpa Ha
OCHOBI aHaJjli3y ITOTOYHOIO ITOJOXEHHS 1H-
CTPYMEHTIB 3HApSAAs LOA0 LIEHTPAJIbHOI JIi-
Hil psaka.

K 3a3HaYeHO B OIMUCI OO0 IATEHTY
US5442552, MeTol0 BUHAxXO4y € CTBOPEHHS
poOOTU30BAaHOIO KYJIbTUBATOPA, SIKUIA MOXE
NpaloBaT BASHb a00 BHOYI 31 IIBUAKICTIO
no 10 Muib Ha roauHy, Ta 3a0e3MeYuTh IO-
JIiMIeHi 3acodu 1151 00poThOM 3 Oyp’sTHaAMU,
3MEHILIUTh KiJIbKICTh TepOilumay, Heooxia-
HOIro i1 €(PEKTUBHOIO 3aXUCTy CUIbCHKO-
roCrnoAapChbKuX KyJbTYp, MOXe OYTH ITO3MIIi-
MoBaHUIl ¢ TOYHICTIO B Mexax 0,25 mroiima
BiJl LIEHTPAJILHOI1 JIiHII Py POCJIMH.

Onucanmii Buiie mnareHT US5442552
(1993) Robotic Cultivator [28] cnupaeTbes
Ha cnoci0d posni3HaBaHHS CHUMBOJIIB 3a Ia-
teHToM US4742556A (1985) [29] Ta mateHT
US4835691 (1987) [27].

Cnocib po3smidHaBaHHSI CUMBOJIIB 3a Ma-
teHTOM US4742556A (1985) [29] BKIIOUaAE
eTany OTPUMAHHS JIBOBUMIPHOTO MAacCHUBY
MIKCEeJiB, BU3HAUYEHHS MICLSI PO3TalllyBaH-
HSI CUMBOJIY, BU3HAYE€HHS PO3Mipy CUMBOJY,
3MEHIIEeHHS KiJIbKOCTI ITiKCesiB, MOB’I3aHUX

Technical and technological aspects of development and testing of new machinery 7
and technologies for agriculture in Ukraine 3
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3 300paxkeHHSIM, IO-
pOryBaHHS ~MaTPUYHMX
TOYOK 3a JOMOMOIOI0
ricrorpamu 1ist popMmy-
BaHHs1 OiHApHOIro mpe-
CTaBJICHHSI CUMBOJIIB.

OTxe, PO3BUTOK
CUCTEM pO3Mi3HaBaHHS
o0pa3ziB, MaTeMaTU4YHO-
ro Ta amnapaTHOro 3a-
Oe3mneuyeHHs, JaB 3MOTY
CepiiiHO  BIIPOBAAUTHU
TeXHIYHi 3acobu 06e3-
KOHTaKTHOTO  BiACTe-
KEHHS PSIOKIiB POCIUH
Ta KepyBaHHS II0JIO-
KEHHSM  BUKOHABUMX
OpraHiB KyJbTUBaTOPiB.

Tak, ¢ipma Einbock
GmbH&Co Bukopucro-
BY€E Ha MPOCATHUX KYJIb-
TUBATOpax CUCTEMY Ke-
pyBaHHS 3a JIOIOMOTIOI0
Bimeokamepu - «Camera
steering system ROW-
GUARD» (puc. 13, 14)
[30, 31]. OcHoOBHI Hana-
IITYBaHHS 3MiIICHIOIOTh-
cs 3 KabiHM TpakTopa 3a
JIOITIOMOroI0  OJIOKY Ke-
pyBaHHS 3 CEHCOPHUM
€KpaHOM Ta iHTerpoBa-
HUM  BiICOMOHITOPOM.
300paxkeHHs1 BiJgoKame-
pM aHaJi3yeTbCsl, 00OpPO-
oneHa iHgopMalig 1o-
JAETHCS Ha BUKOHABUMI
MEXaHi3M, (KW 3Miiic-
HIOE LIGHTPYBaHHS IPO-
CartHOTO  KyJIbTMBaTopa
BiIHOCHO PSIAKiIB POC/IVH.
Pama GokoBoro 3minieH-
Hs1 3a0e3reyuye 3arajbHe
3MiteHHs 10 500 MM.

AHAJIOTIYHY CUCTEMY
BUKOPWICTOBYE psii  BU-
PpOOHUKIB, 30KpeMa Gipma
BEDNAR FMT y kyib-
tuBatopi ROW.MASTER
RN (puc. 15) [32].
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ToyHa onTHyHa cu cTeMa
Hasirauiii CultiCam cnpsmoBye
KYNLTUBATOP MO MiXPSAA I0.

lippaBniune 3 ropTaHHs
6iyHMX paM KynbTUBaTOpa

MapanenbHe HaBilyBaHHS
Ans poboum X cekuiii, sike He
notpebye 06cnyroByBaHHs .

MapanenbHe HaBillyBaHHs
s poboumnx cekuii, ake

6

PucyHok 13- OcHoBHi eneMeHT Camera steering system ROW-GUARD
dipMi Einbock GmbH&Co [31]: a - BineokaMepa 3 ABOMa 06’eKTMBaAMU
BMCOKOI YiTKOCTI 3 Pi3HOK eKCMOo3ULIED A9 MNOAIMLWEeHHS PoBOTK 3i 3MIHOKD
YMOB CBIiT/1a; 6 - CUCTEMa 3MILLEHHS KyIbTUBATOPa BiAHOCHO pAaKa POCMH

|
N
2
|
|

PucyHok 14- Burnag Camera steering system ROW-GUARD nig 4ac po6oTu

3asop pamn
kyntusatopa 80 cM

Crabinisytoui cTanesi
Kepytoui koneca

Y. Hanpaasns toTb

*, KyNbTMBaTOp.
TpuTOUKOBUIA NPUYINHKIA

sy3on |l Ta lll kateropii.

Cucrema rigpasniuHo ro pyxy
KyNnbTUBaTOPA, KA BifNOBIAAE

indopmauii, otpumanoi sig CultiCam.

OnopHi koneca Ans KOXHoI
poboyoi cekuii 3 perynioBaHHAM

PerynboBaHa MixpsaHa
Bif\CTaHb MiXk pobOUMMM ceKuiaMmu

Ha 45, 50,60, 70,75 Ta 80 cM

PucyHok 15- Burnap kynstneatopa ROW-MASTER RN Binadora cdipmm
BEDNAR FMT [32]
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B ocranHiit yac, 31 3pOCTaHHSIM MOIMUTY
Ha MpPOAYKIIilo, sIka BUPOOISIETbCS 0€3 BU-
KOPMCTaHHS XiMiYHMX 3aco0iB, Ta TaK 3Ba-
HUX <«HU3bKO-TEXHOJOTIUHUX» TEeXHIUHUX
3ac00iB, BHUKOPMUCTOBYIOThCSI KYJIbTUBATOPU
3 KOMIIOHOBKOIO, SIK HaBeJeHa Ha puc. 16
[33]. 'MnbuHa oOpOOITKY Ta KEpyBaHHS I10-
JIOXKEHHSIM BiIHOCHO PSAKIB CTa0ili3yeThCS
KepoBaHMMM Kojiecamu (puc. 16), momioHo
JI0 CXeMM, sIKa 3aCTOCOBYBajiacsl Ha MOYaTKy
MUHYJIOTO cTopiuus (puc. 1).

3Hapsaas ob0JlafHAHO CUAIHHSM, pydKa-
MM pPYJIbOBOrO KepyBaHHSI Kojecamu. Llumu
iIHCTpyMEHTaMM MOXHa OOpOOJISATH I'PYHT Ta
KOHTPOJIIOBaTU Oyp’sIHU HaBiThb yCepeauHi
MOCiBiB KYyJbTYp, HEe 3HIMalO4M 1IJIAHTIB Kpa-
IJIMHHOTO 3polleHHd (puc. 16, a).

PuUcyHoOK 16- Burnan KynbTMBaTOPa, KNI BUKOPUCTOBYBCA B OOCHIAMEH- 1.
Hi «Innovative operative machines for physical weed control on organic

cauliflower in Central Italy» [33]

BucnoBku. 3acobu 1Jisl opi€eHTallil Mpo-
CalHOTO 3HapsAAs BiZIHOCHO psiAKa Kyjb-
TYPHUX POCIMH TIPOMIIIM PO3BUTOK Bif Bi-
3yaJIbHOTO KOHTPOJIIO Ta PyYHOTO KepyBaHHS
MOJIOKEHHSIM KyJIbTUBaTOpa 0e3MoCepeaHbO
(pizMyHOIO CHUJIOI0, Bi3yaJbHOIO KOHTPOJIIO
Ta KepyBaHHSI Pi3HOMAHITHUMM ITiICHUIIO-
BauaMM, KOHTAKTHOIO BiJCTEXEHHS II0JIO-
JKeHHSI psiKa Ta KepyBaHHS ITOJIOKEHHSIM
KyJbTUBATOpa 3a HANPSIMHUMM Yy TPYHTI H0
0E3KOHTAKTHOIO OINTUYHOTO BiACTEXKEHHS
TOJIOKEHHST POCJIUH Y PSIAKY i3 aBTOMaTUY-
HUM KepyBaHHSIM IOJIOXKEHHSIM KyJIbTUBATO-
pa eJeKTPOriapaBIiYHUM MPUBOIOM.

Mae wMiclie neBHe BiATBOpPEHHSI pPO0O-

Bi3yasibHOI iH(popMallil Mpo MOJIOXKEHHS pocC-
JINH Y pSIAKY, SK 1ie OyJIO Ha TTOoYaTKy MexaHi-
3allil pOCJMHHULTBA HANIPUKIHILII AeB’ITHAI-
HgaToro cropiuusi. Omnepanii po3rnizHaBaHHS
o0pa3zy, JioriyHoro oOpoOiTKy iHdopmallii,
MPUIHSTTA Ta BUKOHAHHS PillIeHHS IIOAO
KepyBaHHSI BUKOHYE KOMILJIEKC KOMIT I0TEpiB
Ta eJeKTporigpaBliuyHUX MeXaHi3MmiB. Orn-
TUYHUIA CUTHAJI IPOXOAUTH OOPOOKY 3acoba-
MM IITYYHOTO iHTEIEKTY.

Po3Butok opraHiyHoro 3emyiepoOCTBa
MOBEPTAE aKTyaJbHICTh 3ac00aM MeXaHiuHO-
ro KOHTPOJIO 3a Oyp’siHaMu 3 BUKOPUCTaH-
HSIM KYJIbTUBATOPIiB PYYHOIO KepyBaHHS Ta
Bi3yaJlJbHUM BiICTEXEHHSIM I1OJIOXKEHHS Bij-
HOCHO PSIIKiB KYJBTYPHUX POCJIVH.

Ha HOBOMy TEXHOJIOTIYHOMY piBHi eJie-

e MEHTHOI 0a3u, MOXJIIBE
MO€ENHAHHS 3aco6113 KOH-
TaKTHOTO  BiJCTEXEHHS
MOJIOKEHHSI psAKa Ha-
% TNpSIMHUMM Yy IPYHTI Ta

! KCpYBaHHSI TTOJIOXKEHHSIM
KyJbTUBATOpa  €JIEKTPO-
riIpaBIiYHUM MPUBOIOM.
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Summary

The purpose of the paper is to analyse the development of the principles of the control of technical
means for the orientation of row-crop implements along rows and their design solutions as a basis for
improvement or development of new tools.

Method of research is the analyzing the principles of construction of technical means from the
control theory view point.

Results. Physical weed control is common, especially in organic farming. At the end of the
nineteenth century a tool was proposed, including a two-wheeled front, the direction of movement of
which was changed manually with the help of a lever. The functions of the measuring device, logic and
the formation of control commands, amplifier-converter were performed by a person. Visual tracking
of the position relative to the rows and control of the implement by the physical strength of the worker
imposed restrictions on the speed of movement along the field and the size of the protective zone.

The search for ways to increase the working speed resulted in the position of the operator on the
seat close to the cultivator working area and the use of various amplifiers. The complete exclusion of
the operator from the control process was achieved by the development of orientation tools, including
the method of driving along the guide slits that were cut into the soil during sowing.

The use of acoustic and radar devices to track rows of plants encountered difficulties. The use of an
optical signal to obtain information, as it was at the beginning of mechanization, turned out to be more
reliable. The operations of image recognition, logical processing of information, adoption and implementation
of management decisions nowadays are performed by a set of computers and electro-hydraulic mechanisms.

Findings. The types of control of the orientation of the cultivating implement evolved from visual control
and manual control of the cultivator directly by physical force, visual control and control using various amplifiers,
contact tracking of the row position and control of the cultivator position along the slides in the soil, to non-
contact optical tracking of plants in a row with automatic cultivator position control by electro-hydraulic drive.

The development of organic farming returns relevance to mechanical weed control using manual
cultivators and visual position tracking. In the future, it is possible to combine means of contact tracking
of the row along the slides in the soil and steering of the cultivator with an electro-hydraulic drive.

Key words: mechanical weed control, inter-row cultivation, sugar beet, protective zone, orientation
relative to rows, slit cutter, guide slit, automatic steering systems.
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AHHOTauuNs

Llenb pa6oTel - aHa/IN3 Pa3BUTUS MPUHLINIOB YIPABIEHNST TEXHUYECKMMI CPEACTBAMMU /151 OPUEHTa-
L rpOnaLLHbIX OpYyAMM BAOb PSAKOB M MX KOHCTRYKTUBHbBIX PELLIEHUM, B KQYECTBE OCHOBbI [/151 COBEpP-
LLIEHCTBOBAHMS MJTN PA3PAGOTKU HOBbIX OPYAMM..

Merog nccrieqoBaHuiA. L13y4erHie roVIHLAMIOB MOCTIDOEHMS TEXHMHECKIX COELCTB C TOHKIM 30EHMS] TEOPMM YTOAR/TEHVIS,

Pesysnsrarbl. DuiBimqeckas 6opb6a C COPHSIKaMU SIB/ISIETCS PACMOOCTIOAHEHHOM, OCOBEHHO B ODIaHNHECKOM 3eM/IEAe M.

B KoOHLe AeBATHAALATOro CTOIETUSI MPEAJIONEHO OPYANE, BKIIFOUAIOLLEE ABYXKOJIECHbIV MepeqokK, Ha-
MPaB/IEHNE ABUNKEHMS] KOTOPBLIM MEHSI/TIOCH BPRYYHYHO C [MOMOLLIBIO PbiHara. QYHKLUMM M3MEPUTESTbHOIO YCTPOM-
CTBa, JIOTMKU 1 GHOPMUPOBAHMST KOMAaHL YIPAaB/IEHMS, YCUTMTEIS-MPe0bpa30BaTe s, BbIMOJIHS/ YE/I0BEK.
Bu3yasibHoe OTC/IEXMBAHMNE MOJIOMEHMST OTHOCUTE/IbHO PSIAKOB U YIIPABIEHME OPYANEM (OUINHYECKOM CHUITON
paboyero, Hak/1a4bIBaJSI0 OrPaHNYEHMST Ha CKOPOCTb ABUNEHMST BAO/Tb MOJIS M PA3MEP 3aLLIMTHOM 30HAbI,

[Nouck ryTes yBeindeHus paboyer CKOPOCTU MPUBEST K PA3MELLEHMIO PabOTHUKA-0rNepaTopa Ha CUAEHLEe
MPUOSIMKEHO K paboyeri 30He KYJ/IbTUBATOPa M MPUMEHEHUIO PAa3/TNYHbIX yCuamTesien. [To/IHOe NCKIIoYeHne
oreparopa M3 rpoLecca YrpaBeHWs OCTUIHYTO C Pa3BUTUEM CPEACTB OPUEHTaLMM, B TOM YMC/ie METOAA
BOXAEHMST MO HAMPAaB/ISIOLLMM LLIEJISIM, KOTOPbIE HAPEe3a/IMCh B 104YBE BO BPEMS MOCEBA.

[ovimMeHeHe aKyCTUHECKIMX U PALANO/TOKALIMOHHBIX YCTPOMCTB [/151 OTC/IEMNMBAHIMS PSIAKOB [PACTEHIMV CTOSIKHYTOCh
C TRYAHOCTSIMU. VICrIO/Ib30BaHMe OMTUHECKOro CUIMHA/IA U151 MOJTyHEHMST MHGDOPMALIM, KaK 3TO ObL/10 B HAYA/1e MEXAHN3A-
Ly, OKa3a/10Ck bosiee HanexxHbIM. OriepaLiim Pacrio3HaBaHMS 06pAa3a, JIOMMHYECKOK 0OPaOOTKI MHGDOPMALIM, MPOMHSTUS
U BbIMNOITHEHMST PELLIEHIIV YITOARIEHMS BbIMO/THIIET KOMIT/IEKC KOMITBIOTEPOB M /IEKTIDOMAPAB/INHECKUX MEXAH3MOB.

BbiBoAbI. Tiiribl YriPaBIEHMS OPUEHTALMEN MPOINALLIHOM ORYAMNS MIPOLLIIA PA3BUTHE OT BU3YASIbHOIO KOHTPO/IS
U PYYHOIO YIPaB/IEHMSI IMOJIONEHNEM KYJIbTUBATORAa HEMOCHEACTBEHHO (OU3NHUECKOM CHUIIOM, BU3YaASIbHOIO KOHTPO/IS
U YIIPABIIEHMNST C MOMOLLIbIO PA3/TNYHBIX YCUITATESIEN, KOHTAKTHOIO OTC/IEXKMBAHMS MOJIOMEHMS PSIAKOB M YIIpaB/Ie-
HUST MOJIOMKEHNEM KYJTbTUBATOPA 10 HAMPAB/ISFOLLIMM B I104BE, K OECKOHTAKTHOMY OIMTUHYECKOMY OTC/IEXMBAHMIO Pa-
CTEeHMV B PsiKe C aBTOMATUHYECKMM YITPAB/IEHNEM ITOJIONEHNEM KYJIbTUBATOPA S/IEKTOOMMAPABTINHECKMM MOMBOLOM.

PazBuT e OPraHNHECKOro 3eM/IEAE VIS AKTYAMBMDYET MEXGHNHECKIV KOHTIOQ/ Tb 38 CODHSIKAMU C MCTIQ/ Ib30BaHMEM KYJTETV-
BaTOPOB RYHYHOIO YIO3R/TEHVIS M BU3Ya/ TbHbIM OTC/IENVIBAHEM [TQ/TONEHMS. B 6Y/1Y1LLIEM BO3MOMHO COYETAHME COELCTB KOHTAK-
THOIO OTC/IEXKMBAHIS [OSIAKA 110 HAMOAR/ISFOLLYIM B [OYBE M YTOAR/TEHME KYJTTVBATOPOM /TEKTIOOMVLOSR/ MHECKVIM [OVBOLOM.

KrroyeBble c/ioBa: MexaHmdYeckass 6opbba C COPHSKaMU, MEXAYPSOHAss 06paboTKa, CaxapHas CBEKJIa,
3aLUNTHAST 30HA, MPOMALLHOM arperat, OPUEHTaLMST OTHOCUTE/IbHO PSIAKOB, LLE/IEPE3, HArPAaB/ISIOLLAS LLesTb,
CUCTEMbI YIIPAB/IEHMS, ABTOMATUHYECKUNE CUCTEMbI PYJIEBOIO YIPABICHMS.

TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN Bunyck
i TexHonorin gnsa cinbCbKoro rocnogapcTea YKpaiHu 26 (40)

46




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


