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LLNAXU YOOCKOHANEHHA
BUCIBHOI'O AMNMAPATA
CEJEKUIUHOI CIBANKHU
AOPIBHOHACIHHEBUX KYNIbTYP

OdHum 3  Haligaxnugiwux emarie  8upowy8aHHs
OpibHOHacIiHHEBUX Kynbmyp 6 cesnekyiliHoMy eupobHuumsi €
cisba HaciHHs. Cigba rnosuHHa 3abesneyumu  Halbinbw
crnipusmnuei ymoeu Onsi nNpopocmaHHsA HaciHHSA | nodarnbuo2o
pO38UMKY POC/IUH, WO Cripusie 36ifibLUEHHI0 MoIb08OI cxoxocmi i
gpoxaliHocmi cenekuitHux Kynbmyp. OOHiet0 3 makux ymos, €
pieHOMIpHiICMb  pPO3rM0odinly HaciHHS 6 psiOKy, siKa [108UHHA
cmaHosumu 0Ons  cenekuitiHux nocigie — 99,9 %. 3a
pesynbmamamu  aHasnizy KOHCMPYKUIlU  ICHYHOHYUX  8UCIBHUX
anapamig 0orosHeHo IX Knacugbikauito Ha ocHosi rpuHyury Oif
anapamie i KOHCMPYKMUGHUX  ocobsiugocmel  8UCIBHUX
MexaHi3mis.

Y pesynbmami nameHmHo-iHpopMauiliHoeo aHasisy
8CMAaHOBIIEHO, WO €/IeKmMpPOMexXaHiyHi 8UCIBHI anapamu €
Halbinbw  egpekmusHuMu i@ yac  cenekuyiliHoi  ciebu
OpibHOHaciHHEBUX Kyribmyp, OCKiflbKU 80HU 3abesneqyroms
docmamHbO B8UCOKY MOYHICMb 8uci8y i Maromb MepcrekmueHi
moxnueocmi  wWodo opeaHizauii  3MiHU copmoa3paskie
besnocepedHbo id 4Yac ciebu Ha pi3HuUx OinsHkax. AHari3
pobomu eucieHoi cucmemu «KneH» 0oseonue cghopmysamu
OCHOBHI Winsxu ii ydockoHarneHHs: HeobxiOHO yOAoCKoHanumu
pobouuli opeaH eucieHo20 arnapama Ons 3abe3neyeHHs
moy4Hocmi eucigy OpibHOHaciHHe8UX Kynbmyp Ha pieHi 99,9 %;
Ons ciebu Ha OdinsHkax 006a308020 HaciHHuumea HeobxiOHO
3abesrieyumu asmomamuyHe 3a8aHMa)eHHsI HaCiHHSA Pi3HUX
copmospaskis oo 8UCIBHO20 anapama; nompebye
yOOCKOHalleHHs1 cucmema eucigy Ha OinsHkax 006a308020
HaciHHuymea 3 ypaxyeaHHaM GPS-mpekuHay; enemeHmu
cucmemu sucigy rnoeuHHi 6ymu 6104HUMU Onis1 fie2Koi 3aMiHU Ha
sunadok suxody ix 3 nady.

Ansa  eupiweHHs1 nocmasneHux 3aday ob6rpyHmMogaHo
KOHCMPYKMUBHO-MEXHOJIO2iYHY CXeMy 8uCigeHO20 arnapama
cerneKuiltHol cieanku OpibHOHaCIHHe8UX Kyrnbmyp, wWo 0038055
rnosHicmrw asmomamu3dygsamu rnpouec cigbu Ha OinsHKax
0ob6a308020 HaciHHUUMeEa Malbke 6e3 ydacmi cefiekuioHepa i3
3abe3rie4YeHHsIM 8UCOKOI moYHOCMI 8ucigy.

Knrovoei cnoea: HaciHHSI, OpibHOHaCIHHESI Kyrbmypu,
sucigHul arnapam, Knacucpikauis, KOHCMPYKMUBHO-
mexHoriogiyHa cxema, aHarlis.

Betyn OgHum 3 HariBaXnuBiluMX eTanis

BMPOLLYBaHHA  ApPiOHOHACIHHEBMX  KynbTyp B
cenekuinHomy BMPOOHUUTBI € ciBba HaciHHS.
Cisba MOBMHHA 3abesneunTn HanBinbLL

CApUATNUBI YMOBM ANS MPOPOCTAHHA HACIHHA |
noAanbLlIoro PO3BUTKY POCIWH, WO ChNpusiTume
30iNbLUEHHI0 MONbOBOI CXOXOCTi | BPOXAWMHOCTI
cenekuinHnx kynetyp [1-3]. OgHieto 3 Taknx ymos,

€ PIBHOMIPHICTb PO3MOAiNYy HaciHHA B psAKy, sika
NOBMHHA CTaAHOBUTW ANS CenekuinHMX nocisiB —
99,9 %.

Mpu nocisi ApiBHOHACIHHUX KynMbTyp Ha
JinsiHkax copToBMNpPOoOyBaHHA | nonepeaHbLoro
PO3MHOXEHHA BENUKe MOWNPEHHA B  YKpaiHi
oTpMManu NHEeBMaTU4YHI |  eneKTpoMeXaHiyHi
ciBanku.
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OpHak, npobnemol iX BUKOPUCTAHHA € He
OOCTaTHA  PIBHOMIPHICTb  pO3MOAiNy  HaciHHA
B3OOBX psgka, WO MOB'A3aHO 3 BUMAOKOBUMMU
npouecamu, Ski BigbyBalTbCa nig 4vac BUCIBY.
BHacnigok Yyoro nocism
BUXOOATb HEPIBHOMIPHMMW — i3 3rywieHHaM abo
PO3pSAMKEHHAM  pOCMH B psAgKy WO, B
KiHLEBOMY MiACYMKY, MpU3BOAUTE A0 3HWKEHHS
BPOXaMHOCTI CeneKUinHOLIHHNX ApiOHOHACIHHEBMX
KynbTyp [4].

Y 3B'A3KY 3 UMM OOCHIAKEHHS, CNPSIMOBaHi
Ha YOOCKOHANEHHHA npouecy A03YBaHHA HaCiHHA
BUCIBHUMW  anapaTamu  CenekuinHmx  ciBanok
MaloTb BaXKIMBE HAyKOBE i MPaKTUYHE 3HAYEHHS.

AHaniz  ocmaHHix  0ocnioxeHb i
ny6nikayit. BuciBHMin anapaT — oAMH 3 HanGinbLL
BaXXNMBMX poboYMX opraHiB ciBanku. BiH cnyxuTb
ansa Binbopy i3 3aranbHOI Macu MEBHOI KiNbKOCTI
HacCiHHA i dOpMYyBaHHA BUXIOHOMO NOTOKY MOro i3
3agaHuMu napameTtpammn [5]. Tomy nepeBaru i
HeJonMikx ciBanok, Woao SKOCTi po3noainy HaciHHS
B PSAKY i B LINOMY Ha 3acisHOMY Mnofi, rofioBHUM
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onybnikoBaHO Kinbka Knacudikauin  BUCIBHUX
anapartiB CiBanoK 3aranbHOro nNpuaHa4eHHs i ans
OpiGHOHACIHHEBMX KynbTyp 3okpema [6, 7]. OgHak
faraTo 3 [OOCnigHUKIB He B MOBHIN  Mipi
BigoOpaXkatoTb 0COBNMBOCTI KOHCTPYKL BUCIBHUX
anapariB i He y3rogxkywTb iX Mk coboto no
KnacucikauiiHMm O3HakaMm, WO BHOCUTb MEBHI

CKMagHoOWi npu yOocCKoHaneHi i po3pobui ix
KOHCTPYKTMBHO-TEXHOMOMYHUX CXEM.

3 «knacudikauii  BUCIBHMX  anapaTis
ciBanok  Ansg ApiBHOHACIHHEBNX KynbTyp,
po3pobneHnx A0 TEeNEpILHBbOro Yacy, HanbinbLwnimn
iHTepec npeacraBnse 3anponoHoBaHa
knacucpikauis A. M. Pysaesa [8]. Y wuin

Knacucikauii 3a 03HaKy NPUWHATO NpuHUMN Ail

anapatiB i KOHCTPYKTMBHE OCOpPMIIEHHS  iX
BUCIBHMX MPUCTPOIB, WO Aodano il 6inbL
YHiBEpcanbHui xapaktep 3 MOXXIUBICTIO

OXOMSEHHA SK ICHYIOYMX, Tak i HOBOCTBOPEHMUX
mogenen. OgHak B AaHin knacudikauie BiacyTHe
MiCLe eneKkTPOMEeXaHiYHWX BUCIBHMX anaparTiB i
CMCTEMU aBTOMATUYHOrO KepyBaHHS iX poboToto.

YUHOM BU3Ha4aloTbCA po6oToto BUCIBHMX  ToOMy 3anpornoHOBaHO [AOMOBHEHY KnacudikaLito
anaparis. BMCIBHUX anaparis, sika npMeBegeHa Ha puc. 1.
[o TenepiwHbOro 4vacy B niTepatypi
BuciBzi anapartu
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Puc. 1. Knacudpikauyisi eucieHux anapamie cieasiok 0ssi Gpi6HOHaciHHe8UX Ky/bmyp
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3a npuHUMNom Ail (3axonneHHs HaCiHHSA)
BUCIBHi  anapaTtM  Cy4YaCHuMX CiBanok Aang
APIOHOHACIHHEBMX KYNbTYP MOXYTb OyTW pO3AineHi
Ha MexaHidHi, NHeBMaTW4Hi, MNHEeBMOMEXaHi4Hi,
riapaBniyHi i enekTpoMexaHiyHi.

MexaHi4Hi anapatM 3a KOHCTPYKTUBHUM
BWMKOHAHHAM Ta MPUHUMNOM  Aii  OCHOBHOrO
poboyoro opraHy, WO 34iMCHIOE Bigdip HACIHHSA iX
3aranbHOi Macu | CTBOPHOE HACIHHEBUM MOTIK,
MOXHa  pO34iNMTM Ha  KOTYLUKOBIi, YaLlKOBI,
LUHeKoBi, BibpauivHi, BiOUEHTPOBI,  OXKOBI,
KOMipyacTi i cTpivkoBi anapatu [9].

MexaHiuHi anapatu Bipi3HAOTLCA
AOCTaTHbO BUCOKOK HaiMHICTIO i NPOCTOTO B
ob6cnyropyBaHi. OgHak AaHi anapatu MalTb psag
He[onNiKiB: HM3bKa 30aTHICTb PIBHOMIPHOIO BUCIBY
HaciHHSA, BIOCYTHICTb aBToMaTtusauil npouecy
BUCIBY, BIOCYTHICTb MOXIMBOCTI LUBWOKOT 3MiHU
napTii HaciHHA nig 4ac BUCIBY ceneKuinHnx
AINAHOK, IMOBIPHICTb TPaBMYyBaHHS HACiHHS.

ligpasniyHi BUCIBHI anapaTtu Npu3HayeHi B
OCHOBHOMY AN NMYHKTUPHOrO i MHi340BOr0 BUCIBY
NPOPOLLEHOro HaciHHA APiOHOHACIHHEBMX KyNbTyp.
B ocHoBy uux anapatiB MOKMageHO MNPUHLMN
00'eMHOro 0o3yBaHHsI CyCMeHa3ii, WO cKnagaeTbes
3 pignHN | pPiBHOMIPHO pPO3MOAINEHOr0 B HiN
HaciHHa. B sakocTi pobouoi pianHM 3a3Buudan
BMKOPUCTOBYIOTb Bogy abo renb. [o3yBarnbHi
NPUCTPOi, SK MpaBWno, NPeAcTaBnsloTb Co6oH
nopLlHeBi Hacocu abo knanaHHi cuctemu, LWO
3abe3nevyloTb MNOPLUiMHY nodadvy cycneHsii no
TpybonpoBogax 6Ge3snocepegHb0 B r'pyHT abo
B60opo3HK, BigKpUTUMK colHMKamn. Hopma Bucisy
HaCiHHS BCTAHOBIHOETLCS LUMAXOM 3MiHU BMICTY iX
B cycneHsii obcary nopuii, gka nogaetbcs. AKiCTb
po6oTu Lux anaparis BU3HaAYaeTbCA
PIBHOMIpHICTIO po3nofiny HaciHHa B piguHi [10,
11].

lMNepeBaramu gaHuMx BUCIBHMX anapartiB €
Hacamnepeg MOXNUBICTb [JoJaBaHHA pa3oM i3
PiOVHOK CTUMYMATOPIB POCTY i MikpogobpuB, Lo
NO3NTMBHO BMMMBae Ha nojanblUWMi picT i
pPO3BUTOK poCnuH. Heponikamu anapaTtis gaHoro
TUNY €: HU3bKa PIBHOMIPHICTbL BUCIBY, BiACYTHICTb
MOXIMBOCTI WBWMAKOI 3MiHW NapTii HACIHHS nig Yac
ciBOM Ha cenekuinHuxX AaingHkax, CcKnagHicTb B

06CnyroByBaHHi Yyepes BENNKY KinbKiCTb
rigpokaHanis i naTpyobkis.

MHeBMaTUYHI BUCIBHI  anapatm  3a
KOHCTPYKTUBHUM OhOPMIMEHHAM BUCIBHMX

NPUCTPOIB MOXYTb OYyTW po3AdineHi Ha AWCKOBI,
OapabaHHi, nanbuesi (WTOKOBI) i anapatn 6e3
PYXOMUX  YaCTWH, WO npauTb SK  Ha
BakyyMHOMY MpuHUMMNI, Tak i Ha nNpuHUMnI
HarHiTaHHA MOBITPS B HaciHHEBY kamepy. B obox
BMMaZKax HaCiHHA NPUTUCKAETbCA [[O OTBOPIB
(kOMIipOK)  BWCIBHMX  MPUCTPOIB  MOBITPSAHUM
CTPYMEHEM, YTPUMYIOTBCH | MEPEHOCATLCA HUM [0
Micus ckmaaHHa. CKMaaHHA HaciHHS 3a3Bu4an
30INCHIOETLCA  LWIMASIXOM  MPUMNMHEHHS  nogadi
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noBiTps  (ekpaHyBaHHs) abo  MexaHiYHUMHK
ckmpgadamu [12].
MHeBMOMEXaHIYHI BUCIBHI anapatu no

KOHCTPYKUii OinaTbca Ha pAuckosi, GapabaHHi i
CcTpidkoBi. [Jo rpynn nNHEBMOMEXaHIYHMX anaparTiB
B AJaHOMY BuNagKy BigHECeHi BUCIBHI MpUCTPOI, B
AKX MHEeBMAaTuKa CNYXUTb ANS  MNOKpaLLeHHS
3axOMfEeHHA | BUHECEHHS HaCiHHA i3 3aranbHol
Macu. MopanbLue TpaHCNopTyBaHHSA i
3abes3neyveHHss PiBHOMIPHOI nogayi HaciHHS B LMX
anapaTtax 30iNCHI0ETLCS cneuianbHUMN
MexaHiYHuMu npuctposamu [13].

MepeBaramu NMHEBMaTUYHNX i
NHEBMOMEXaAHIYHMX BUCIBHMX anapaTiB € BMUCOKa
TOYHICTb BUCIBY 41151 KPYMHUX HACIHWH (> 5 MM) i He
BMCOKA CKNagHiCcTb nig yac  TEexHi4Horo
obcnyroByBaHHSA. TakoX fdaHi BWCIBHI anapaTu
MOXYTb KOMMIIEKTYBATUCS AaTyMKamu KOHTPOSIO
MOMOXEHHS1 HaCiHHS B OTBOPIi, WO Jdae 3Mory
aBTOMaTU4YHO MepeBecTM poboyvMn opraH B iHWe
MOMOXEHHS Y pasi BiACYTHOCTI HaciHHA. Lle cnpusie
NigBULLIEHHIO TOYHOCTI BUCiBY. Hegonikamn gaHmx
anapartiB € HeAoCTaTHA TOYHICTb BWCIBY Ans
ApibHMX HaciHWH (< 5 MM), HEOBXiAHICTb KOHTPOMIO

repMeTUYHOCTI CUCTEMWU | OuMLWEHHA Ti  Big
3a0pyAHEHHS.

EnekTpomexaHiyHi BUCIBHI anapatu
Bipi3HAOTLCA BiJ, MEXaHiYHUX  HasABHICTIO

enekTponpueoga pobounx opraHie. MoxyTb 6yTu
BUKOPUCTAHI 9K  KPOKOBI  ABWUFYHWM TaKk i
cepBonpueBoaun. BUKoOpUCTaHHA cCUCTEMU KOHTPOIIO
eneKkTponpMBogamMm i Pis3HOMaHITHAMKW gaTymkamm
LWBMOKOCTI | MOMOXEHHS [O3BOMSE BUKOHYBATU
npoLec BUCIBY 3 [OCTaTHbO BUCOKOK TOYHICTIO
HaBiTb ANs ApiBHOHaCIHHEBMX KynbTyp. Mpu ubomy
€ MOXNWBICTb 3MiHIOBATWU COPTO3pasKM HaCiIHHSA
OesnocepeHbO0 Mig 4Yac BWUCIBY Ha  PisHUX
OinsgHKax. Heponikamu eneKkTpomMexaHiYHnx
BUCIBHWX anapaTiB € CKNagHiCTb TeXHiYHOoro
o6cnyroByBaHHs, BUCOKUI piBEHb 3HaHb
obcrnyroByto4oro  nepcoHany i HeobXigHicTb
dopmMyBaHHA ©0a3n [JaHuMx copTo3paskiB nepen
npouecom BuciBy [14-17].

Cnupatouncb Ha BULLE CKasaHe MOXHa

CTBEpAXyBaTW, WO caMe efeKTPOMeXaHiYHi
BUCIBHi anapatu HanbinbLL AouinbLHo
3aCcTOCOBYBaTU Mi4 Yac CenekuiiHoi  ciBbu

OpiOHOHACIHHEBMX KYMbTYp.

Mema ma 3ae0aHHsI OOCJiOXKeHHS.
MeToto aocnigXeHb € KOMNIEKCHUI aHani3a poboTn
Cy4acCHUX enekTpoMexaHiYHNX BUCIBHUX anaparTiB i
BM3HAYEHHA LWINAXiB X YOOCKOHanNeHHsa Ang
3abe3neyvyeHHs TOYHOro BMUCIBY OpPiOHOHACIHHEBUX
KynbTyp Ha cenekuinHuX gingHkax.

Memoduka JdocnidxeHb KomnnekcHui
aHania poboTM Cy4yaCcHUX eneKTPOMEXaHiUYHUX
BUCIBHMX anapaTiB npoBOAMBCH BiAMOBIAHO [0
COY HAH 73.1-001:2011  «OpraHisauia i
npoBefeHHA HayKoBO-O0CHIOHUX pobGiT»,
OCTY 3575-97 «[MMateHTHi pocnigkeHHsi. OCHOBHI
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NONTOXXEHHS Ta NOPSAOK NPOBEAEHHSA» i 3aranbHO
NPUUHATUX  METOAMK  WoAo  iHhopmaLuiHOro
MOLLIYKY.

Pe3ynbsmamu docnidxeHb. [poBeaeHni
aHania nokasas, Lo HannoLwmpeHiLnMm
cenekuiHuMm ciBankamum B YKpaiHi € ciBanku i3
BUCIBHUMUW  eNeKTpoOMexaHiYHMMKM  anapatammu
«KneH» (puc. 2), ski npmsHayeHi Ana TO4YHOro
PAOKOBOrO  BUCIBY HAacCiHHA  ApiOHOHACIHHEBMX
KynbTyp Ha OingHkax nonepenHLOro i
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BUPOOHMYOrO KOHKYPCHOrO COpTOBUNPOBYBaHHS, a
TakoX ANs NPOBEAEHHS arpOTEXHIYHMX AocCHigiB.
BuciBHni anapar OCHalleHo HaginHUM
€neKkTpoMexaHiyHMM  NPUBOLAOM | poTauiiHUM
pPO3NOA4INbHNKOM HAaCiHHA. PO3nNoAinibHUK HaCiHHA
Ma€ MNraBHE pPerynoBaHHA 4acToTn obepTaHHs
OnNs Halkpalwioro  pos3nodiny  pisHoro  3a
BENNYMHOIO HACIHHEBOro maTepiany no COLUHMKaX
[18].

Puc. 2. 3azanbHull euannd cenekyiliHux cieanok «Knen-4,2» (a) i «KneH-1,5» (6) [18-19]

BucieHa cuctema «KneH» siBnsie cobGoto
komnnekc (puc. 3), Wo CKagaeTbCs 3: BUMMKaya
XMBMNEHHS, nynbTa  ynpaeMiHHS,  OBUryHa

Josatopa, [OBWUryHa po3nofifibHMKa  HacCiHHS,
aatyuka LUBWAKOCTI, JaTyukiB JosaTopa,
BMHOCHOIO curHany B kabiHy TpakTtopucTa.

[TynbT ynipaBiiHHS

JlaTuuk Koseca

-31 03 00 1 B

12345678910M12

Curnain Tpakropucra

Bumukay )xuBiIeHHS

P JlaTunK 3aBaHTaKEHHS
&b o 103aTOpa

JlaTurK moJI0KEeHHS
J103aTopa

Puc. 3. Cxema sucieHoi cucmemu «KneH» [18-19]
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JKMBNEHHA cuctemun 30INCHI0ETLCA Yepes
CUMNOBMMA  NPOBiA 3  HakOHeYHWKamyn  Ans
NiQKITIOYEHH OO aKyMynaTopHoi  GaTapei.
HanawTtyBaHHA napameTpiB QiNsHKM | napameTpis
ciBarnkm BiabyBaeTbCA onepaTuBHO,
LeHTpanisoBaHo 3 nynbTa ynpaeniHHA. KOHTposnb
3a pobOTOK BUCIBHOI CUCTEMM — EJIEKTPOHHUN
(cBiTnoBa i 3BykoBa curHarnisaLisi HeCnpaBHOCTI Ha
nyneTi ynpaeniHHa). O6nik 3acigHux AINAHOK —
€neKkTPOHHMIN (iHAMKauig Ha nynbTi ynpaBniHHS)
[18-19].

MynbT ynpaBniHHA — OCHOBHMW BY30f
cucTemMn, 3 SKMM B3aEMOJIE onepaTop ciBarnku.
Mae pgucnnen, Tpwu CBITNOBI iHAWKATOPW, LWICTb
KHOMOK HaBirauii i okpeMy KHOMKY nogadi curHany
(Ha npaBin rpaHi kopnycy). 3aincHioe ynpaBniHHSA
€IeKTPUYHUX KOHCTPYKTUBHWUX €MEMEHTIB CiBasku
3riAHO 00paHoOro pexnmy poboTu.

OBuryH posatopa — KPOKOBMW OBWIYH, LUO
obepTae posyeanbHW anapat. PostawoBaHun
nosagy camoro anapary.

MoTop-penykTop pos3kugadi — npMBoauTbL B
pPyX NPWUCTPIA PO3MNOAINY HaCiHHA OO0 COLUHWKIB,
obnagHaHMM  KONMEKTOPHMM  €NeKTPOABUrYHOM.
Woro npauesnaTHiCTb BU3HAYaETLCS NYNbLTOM MO
cnoxumBaHomy cTpymy. Cam npucTpin posnoginy
HacCiHHSA (poskmaau) po3aTawloBaHui nig,
noBepxHerl fosaTtopa i 3’€4HaHUN 3 COLUHUKaMu
FHYYKMMW HaCiHHENPOBOOAMM.

Jatumk koneca — ONTUYHMK  JaTyuK
pO3TallOBaHMN B MaTOYMHI OMOPHOro kKoreca
(niBoro no xoagy pyxy cieanku). 3 NOro 4ONOMOro0
BUKOHYETbCA BUMIPIOBaAHHS  LUBUOKOCTI  pyxy i
BM3HA4YeHHs npongeHoi BigctaHi. MigknovaeTbes
00 nynbTa Yepes nepexigaHuK-nogoBXyBau.

[aTumnk nonoxeHHa gosaTopa — MexaHivyHun

KIHUEBMA  BMMMKa4, WO  CNpauboOBYE Mpu
nepekpuTTi BMXiAHOro OTBOpPY  QgosaTopa
(noyaTtkoBe  MOMNOXEHHS). Mae  mexaHidyHe

peryntoBaHHsA. 3ynvuHKa gosatopa BigbyBaeTbCcs B
MOMEHT PO3MUKaHHS KOHTaKTiB JaT4yuKa.

[atumk  3aBaHTaxeHHs  pgosatopa  —
MeXaHi4YHUM KIHUEBUM BUMMKAY, WO CrpauboBye
NpyM HaTUCKaHHI Ha pydYKy 3aBaHTaxeHHs (i
OMNyCKaHHi KoHyca). [pu HaTUCKaHHi Ha pyuKy
naHulr 3amukaetbcs. BiH € HeobOB'A3kOBUM
erieMeHTOM cucTemu, B pasi BigmMoBu aybnioeTbes
KHOMKOI «+» Ha NynbTi.

CurHan TpakTopucTta — BUHOCHWUA 3BYKOBUI
BUMPOMiHIOBaY MigBULLIEHOT MyYHOCTI. BMuKaeTbea
KHOMKOK, fKa po3TalloBaHa Ha Mpasii CTOPOHI
nynbta. CnykuTe  AnNg  nogadi  curHany
TPakTOpUCTy oOnepaTopoMm ciBanku (Hanpuknag,
Npo HeoOXigHICTb noYaTu pyx abo 3ynnHMTUCS).

BuMnkay XuBMEHHS — 3axUCHWUA aBToMar,
po3TalloBaHWn Ha BBOAI XMBIMEHHS B CUCTEMY.
Cnyxutb gna 3axucty camoi cuctemu i
obnagHaHHA TpakTopa Bif NEPEBULLIEHHS CTPYMY B
pasi KOpPOTKOrO 3aMUKaHHA abO MOLLKOKEHHS
npoBoAKU. TakoX BUKOHYE pOMb MeXaHi4yHOoro
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BUMUKaAYa XUNBJTEHHA. KOHCprKTI/IBHO ABNdA€E
coboto Onok 3 gBoma Kabensmu:  oOuH

NigKNIOYaeTbCa B NynbT yNpasSiHHA, iHWWA — 00
akymynstopa TpakTtopa.

I'Ipep,CTaBneHa cucrtema €
adBTOMaTMU30BaHOLO, MpoTe n0Tpe6ye HaCTynHoro
YOOCKOHanNeHHA:

— HeobXigHO yaockoHanuTn pobounin opraH
BUCIBHOrO anapaTa Ans 3abe3nedeHHss TOYHOCTI
BUCIBY ApPiIBHOHACIHHEBMX KyNbTyp Ha piBHI 99,9 %;

— ana nocisy DinsiHOK nobasoBoro
HaciHHMUTBA HeobxigHo 3abe3neunTn
aBTOMaTU4YHE 3aBaHTAXEHHS HAaCiHHA  Pi3HNX

copTo3paskiB 0 BUCIBHOrO anapara;

— notpebye yAOCKOHaNeHHsa cMctema BUCIBY
Ha AdingHkax gobas3oBOro  HaciHHMUTBA 3
ypaxyBaHHsIM GPS-TpekuHry;

— eNleMEHTM CUCTEMWU BUCIBY MOBUHHI OyTK
ONOYHUMKM ANs Nerkoi 3amiHn y BUNaAKy BMXoay ix
3 naay.

Ons  BupiweHHa  nocTaBneHmx
po3pobneHo  BuUCiBHUWA  anapart
ciBanku ApiBHOHACIHHEBYMX KynbTyp,
KOHCTPYKTMBHO-TEXHOIMOrYHa cxema AKOro
npeactaeneHa Ha puc. 4. BwuciBHun anapat
MICTUTb pamy 1, €Kka 3akpinneHa Ha pami
cenekuivHol cisankn. Ha pami 1 oguwH
BCT@HOBIIEHO KOHTEWHep 2, Ae pPO3MilytoTbCA
kaceTn 3 i3 HaciHHaM. Kacetn 3 cknagatoTbes i3
kopnyca 4, sucysHoro gytnspa 5 i RFID-miTkn 6.
Ha TunbHin CTOpPOHI KOHTerHepa 2 Ha pami 1
BCTAGHOBMEHO akTyaTop KOHTenMHepa 7. Ha
OpOHTanbHIN CTOPOHI KOHTeWHepa 2 Ha pami 1
BCT@HOBMEHO akTyatop dyTtnapa 8 i mogynb
3untyBaHHA gaHux 9. 3 gBox 6okiB pamu 1 nig
aktyatopoMm dyTnspa 8 >KOPCTKO 3akpinneHi
TeHsogaTtumkm 10. [lo TeH3oaaTumkiB 10 KpinuTbCs
€eMHICTb 11. Y emHocTi 11 po3milyeTbca gosaTop
12 yuniHapyYHOT opMU i3 TPUKYTHUMU BUpI3aMU.
CniBBicHO oo gosartopa 12 BctaHoBneHo Ban 13 i3
3acniHkoo 14. Ban 13 npuegHaHo pJo Bany
KPOKOBOro ABWUryHa 15, SIKMIA >XOPCTKO 3aKpinneHo
i3 30BHILLIHBLOI cTOpoHM emHocTi 11. o pamn 1 3a
[0MOMOroro KPOHLUTENHIB 16 3akpinneHo
posnoginbHuk 17. [o poanoginbHuka 17 3HW3Y
XKOPCTKO 3akpinneHi natpybku HaciHHenposogy 18.
[Oo naTtpybkiB HaciHHenposogy 18 npuegHaHi
ropoBaHi  HaciHHempoBoauM (Ha puc. He
nokasaHo).

AKTyaTOp KOHTeWHepiB 7, akTyaTop dyTtnspa 8,
MOAYNb 34MTYBaHHA AaHux 9, TeHsopaTymkm 10,
KpokoBui ABUryH 15 no 3acobam enekTpuyHMX
nposogis 19 npuegHaHo oo 6noka kepyeaHHsA 20.
Brnok kepyBaHHa 20 no 3acobam enekTpU4HUX
npoeogiB 19 npuvegHaHo OO Aatymka obeptiB 21,
AKMA  PO3MILLLEHO Ha Koneci ciBanku. brok
kepyBaHHs 20 no 3acobam enekTpuyHMX NPoBOSiB
19 npuegHaHo OO0 curHany TpakTopucTa 22, sKun
po3milLeHo B KabiHi TpakTopa. brok kepyBaHHsA 20
no 3acobam enekTpuyHMx nposodiB 19 npuegHaHo

3agad
cenekuinHol
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oxepena >XuBneHHA 24, akum Moxe BUCTYNaTn
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Puc. 4. KoHcmpykmueHoO-mexHos102iYyHa cxemMa eucieHo20 anapama

ceJleKyiliHoOi cieanku Opi6HOHaciHHe8UX Kysibmyp

BuciBHuin anapaT cenekuinHoi  ciBanku
OpiOHOHACIHHEBUX KyNMbTyp Npaule HacTynHUM
YMHOM. Mepen no4yaTkom ciBOu 3rigHo

BiAMOBIAHOrO nMnaHy, CcenekuioHep 3acunae B
kaceTm 3 HacCiHHA [OpiOHOHACIHHEBMX KynbTyp
HeobXigHMX COPTO3paskKiB, LUMISAXOM NEepeMilLleHHS
BUCYBHOro dytngpa 5 3 kopnyca 4. [licna
3aBaHTAXEHHS  HacCiHHA, 3  BMKOPUCTAHHAM
nporpamartopa cerekuioHep 3anvcye Homep
copto3paska y RFID-mitky 6. Jani cenekuioHep
BCTaAHOBIOE CPOPMOBaHi KaceTn 3 i3 HaCiHHAM B
KOHTEeNHep 2 i 3aBaHTaxXye OO0 Onoka KepyBaHHs
20 yepes nepcoHanbHUN komn'loTep abo TenedoH

dann i3 nnaHoMm nocisy. Y anni BkasaHi AaHi
Wwoao  po3Mmipy  AiNAHOK, X  po3TallyBaHHS,
PO3MiLLLleHHSA COpTO3pasKiB Ha HUX, FYCTOTY BUCIBY i
MOPAOSIONYHMX NapameTpiB HaciHHA (cepeHin
reomeTpmyHum posmip, maca 1000 HacCiHWH i
nabopaTtopHa CXOXICTb).

Micna nigrotToBYMx onepauii cenekuioHep
BMUKae Onok kepyBaHHs 20, SKAA  34NTYE
OTpUMaHy iHcbopmauio 3 darny i3 nnaHoMm nocisy
i no 3acobam enekTpu4HMx npoeoais 19 nepepnae
curHan Oo curHany TpakropucTta 22. Tpaktopuct
noynHae kepyBaTu pyxom Tpaktopa. [HdopmaLis 3
moaynst GPS-3B’a3ky 23 i gatumnka obeptiB 21 no
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3acobam enekTpuyHuX nposoAiB 19 nepenaetbcs
no 6noka kepyBaHHa 20, [Oe BM3HA4YalTbCA
KoopauHaTh ciBanku i WBMAKICTb pyxy TpakTopa.
MopiBHIOKOYN OTpUMaHi AaHi i3 nnaHom nociBy
Onok kepyBaHHs 20 NoOYMHAE NpoLEC BUCIBY.

bnok kepyBaHHs 20 no  3acobam
enekTpnyHmMx nposoais 19 nepegae curHan [o
aKkTyatopa KOHTeWHepiB 7, sSKMW NpUBOAUTBLCHA B
4ito i nepemiwyye HWkHIA psg kKacet 3 3
KOHTEeMHepa 2 no pami 1 po wmicuyqa, pge
BCTAHOBMEHUA MOAYMNb 34MTyBaHHA AdaHux 9.
Moaynb 34nMTyBaHHSA AaHux 9 3uuTye iHopmaLito
wopno copto3paska 3 RFID-miTkn 6 i nepepae ii oo
Onoka kepyBaHHsA 20. briok kepyBaHHA 20 gns
BM3HAYEHOro copTo3paska BCT@HOBIIOE
napamMeTpu BUCIBY BigMoOBIAHO OO0 3aBaHTaXXEHOro
nnaHy nociey. Oani 6nok kepyeaHHs 20 nepepae
curHan no 3acobam enekTpuyHmx npoeogdis 19 Ao
akTyatopa dytnsapa 8, sikun BiAKpMBAE BUCYBHUN
dytnap 5 3 kopnyca 4, WO MNpuM3BOAUTL [0
BMBAHTaXEHHs1 HacCiHHA pJo emHocTi 11. [licna
LbOro aktyaTop ¢yTtnapa 8 3akpuBae BUCYBHWUM

dyTnap 5.
Tensogatunkn 10  BuMmiplOlOTE  Macy
BMBAHTaXXEHOr0  HaCiHHA | nepefawTb L0

iHpopmauito o ©6noka kepyBaHHA 20, sKkui
nopiBHOE 1i i3  3aBaHTaXEHUMW  JaAHMMWU
MopconoriyHMX napameTpiB HaciHHsA. Ha ocHoBi
NPUAHATOrO PIlLEHHSA LWoA0 HOpMM BUCIBY 6ok
kepyBaHHs1 20 no 3acobam enekTpuyHMX NPOBOAIB
19 BMMKae KpokoBWW ABUryH 15, dkMi nodnHae
obeptatn Ban 13 i BignosigHO 3acniHky 14 Ha
neBHWW KyT nepiognyHo B 060X Hanpamax
obepTaHHsa. YacTtoTa obepTaHHs i amnniTyga kyTa
NMOBOPOTY 3aneXuTb Bif BCTAHOBMEHOI HOPMMU
BUCIBY i MopdponoriyHmMx napameTpiB HaciHHA. Y
BiOKPUTOMY cTaHi 3acniHka 14 i posatop 12
YyTBOPIOKOTb  OTBip, 4Yepe3  SAKUAW  HaCiHWMHU
noTpannsTb A0 po3noginbHuka 17, a gani go
natpybka HaciHHenpoBogy 18 i rodpoBaHoro
HaciHHenpoBoay. 3 ropoBaHOro HaciHHenposoay
HaCiHHA noTpannse 40 COWHUKa i Aani B I'PYHT.

JocarHyBlIK Kpalo OingHKu (3a gaHumun 3
moaynsa GPS-38’a3ky 23) abo 3akiH4eHHS HaCiHHSA
B eMHoCTi 11 (Mo AaHum 3 TeH3ogaTymkis 10) 6nok
kepyBaHHa 20 nepepae BignoBigHMM curHan no
3acobax enekTpuyHux nposogie 19 o curHany
Tpaktopucta 22. [licns  uboro  aktyaTop
KOHTelHepa 7 wToBxae kacetn 3. KaceTta 0Ges
HaciHHA BULLTOBXYETbCA 3 pamu 1, a Ha 1i micue
BCTaAHOBMOETLCS HacTynHa i npowec
NOBTOPHOETLCS.

Mig yac poboTtu 3rigHO 3 nNnaHoOM MociBy i
OaHMX OTpUMaHuX 3 gatymka obeptiB 21 i moayns
GPS-3B’a3ky 23, 6nok kepyBaHHa 20 nepepae
BiQNOBIOHUA curHanm no 3acobax enekTPUYHMX
nposoais 19 pgo curHany TpakTopucta 22,
BKa3ylouun Npo HeOoOXigHICTb NPOAOBXKEHHS LUMSXY,
3YMWHOK i MOBOPOTIB.

BukopucTtaHHa 3anpornoHOBAHOro BUCIBHOIO

ma mexHorsoegissx
2021

anapata [J03BOMsi€ MOBHICTIO aBTOMAaTU3yBaTu
npowec BUCIBY AinsHOK 006a30BOro HaciHHMUTBA

Marixe be3s y4yacTi cenekuioHepa i3
3a6e3ne4YeHHsIM BUCOKOT TOYHOCTi BUCIBY.
MNoganbwnmun JocnigKeHHAMN

nepenbayeHo OOr'PYHTYBaHHS  KOHCTPYKTMBHMX
napamMmeTpiB gos3aTtopa i pexumMHuUX napameTpiB

(wBnakicTb, nepioguyHicTb i amnnityga
obepTaHHs)  KPOKOBOrO  OBUryHa  BWCIBHOMO
anapata B 3anexHocTi Bi4 MOPONOriYHNX

BNacTMBOCTEN HaCiHHA APiBHOHACIHHEBUX KYNbTyp
i HOpMU X BUCIBY.

BucHoeku. 3a pesynbtatamy aHaniay
KOHCTPYKLIN iCHYlOuMX  BUCIBHUX  anaparTis
JOMNOBHEHO X Knacudikauilo Ha OCHOBI NPUHLMNY
nii anapaTiB i KOHCTPYKTUBHOIO OMOPMIIEHHS iX
BUCIBHMX NPUCTPOIB.

Y pesynbtaTti naTeHTHO-iHopMaUinHOro
aHanisy BCTAHOBIEHO, WO enekKTPOMEXaHiyHi
BMCIBHI anapatn € Hamnbinbl edekTUBHUMKU npwu
cenekuinHmx nocieax ApiOHOHACIHHEBMX KynbTyp,
OCKifbkM BOHW 3abesneyyloTb OOCTATHIO BUCOKY

TOYHICTb  BWUCIBY |  MalTb  NEpCrneKkTUBHI
MOXIMBOCTI LLOAO OpraHisauii 3MiHM copTo3paskis
BGesnocepedgHbO0 Mi4  4Yac BWUCIBY Ha  Pi3HUX
OinsgHKax.

AHania poboTn BUCIBHOI cuctemmn «KneH»
[o3BonmB  copmyBaTU  OCHOBHI  wnsxu i
YAOCKOHareHHS:

— HeobXigHO  yaocKkoHanuTM  pobounn

opraH BMCIBHOTO anapaTa Ans 3abesneveHHs
TOYHOCTI BUCIBY APIOHOHACIHHEBUX KynbTyp Ha

pieHi 99,9 %;

—ana ciBbM Ha AingHkax gobasoBoro
HaciHHMUTBa HeobXxigHo 3abe3neynTn
aBTOMaTU4HE 3aBaHTaXEHHA HaCiHHA  Pi3HNUX
CopTO3pasKiB 4O BUCIBHOro anapara;

—notpebye  yOOCKOHaNeHHs  cucTtema

BMCIBY Ha ginsiHkax [o6as3oBOro HaciHHMUTBa 3
ypaxyBaHHaAM GPS-TpekuHry;

— eNleMEHTM CUCTEMU BUCIBY NMOBUWHHI OyTW
OroYHMMM 4NA Nerkoi 3amiHK y BUNaaky Buxogy ix
3 naay.

[na BupilleHHA nocTaBneHux 3apad
o6r'pyHTOBaHO KOHCTPYKTMBHO-TEXHOJOMYHY
CXeMy BWCIBHOMO anapaTa CenekuiHOoi ciBarsku
OpiGHOHACIHHEBMX  KynbTyp, WO  A03BOMSE
MOBHICTIO aBTOMaTM3yBaTU npouec ciBbu Ha
AinsaHkax a[o6asoBoro HaciHHMUTBa Malke 6e3
yyacTi cenekuioHepa i3 3abe3nevyeHHsiM BUCOKOT
TOYHOCTI BUCIBY.
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NyYTN COBEPWWEHCTBOBAHUA
BbICEBAIOLLUUX AMMAPATOB
CENEKUMOHHOW CEANKN
MENKOCEMEHHbIX KYNIbTYP

OdHum u3 BaXKHeUwux amanos
ebipawjusaHusi  MEeSIKOCEMSIHHbIX — Kynbmyp 8
CernieKyUoOHHOM rnpou3godcmee s8r1siemcsi 1oces
cemsH. [loces OomkeH obecrniedumsb Hauboree
brazonpusimHele  ycnoguss Ons  npopacmaHusi
ceMsH U OanbHeliweao pa3sumus pacmeHul,
criocobcmeyem ygseniu4eHUIo Mosiesoll 8Cxoxecmu
u ypoxalHocmu cenekyuoHHbIX Kyrnbmyp. OOHUM
U3 makux ycroeul sesisiemcs pPasHOMEPHOCMb
pacnpederneHusi ceMmsiH 8 psidy, kKomopasi O0/mKHa
cocmaername  Onisi  CEeNEeKUUOHHbIX [0Cesos -
99,9%. o pesynbmamam aHanu3a KOHCMpyKyul

cywecmsyowux  8bicesarowjux  annapamos
dornoniHeHa ux  knaccucpukayusi Ha  OCHO8e
npuHyuna Oelicmeusi annapamos u

KOHCMPYKMUBHbIX 0CcO6eHHOCcmel 8biCesarux
MexaHusmos. B pesynbmame  nameHmMHo-
UHGhOpMayUOHHO20 aHasnu3a ycmaHo8rneHo, 4mo
371eKMpoOMexaHuUYeckUe  rocesHble  annapamsl
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sensomess  Haubornee  aghghekmusHbIMU  MpU
CeJIeKUUOHHOM [10Ce8e MEeJIKOCEMSIHHBIX Kylbmyp,
mak Kak oOHu obecnieqyusarom O0CMamoYyHO
8bICOKYIO ~ MOYHOCMb  8bicesa U  UMem
rnepcrekmueHbl o  opeaHu3auyuu U3MeHEHUS
copmoobpa3suos HerocpedcmeeHHO 80 8pems
rocesa Ha pa3sHbix ydacmkax. AHanu3 pabombi

ebicesarwwell cucmembl  «KneH»  nmo3sonusn
cghopmuposame OCHOBHbIe nymu ee
yCOBEPUIEHCMBOBAHUS: Heobxo0umMo
ycosepuieHcmeosame paboyuli opaaH

ebicesarole2o annapama Ons  obecrneyeHus
MOYHOCMU 8bicesa MESIKOCEMEHHbIX Kyfibmyp Ha
yposHe 99,9%; Ons nocesa Ha y4dacmkax
0oba3oe020 cemeHogoOcmea Heobxooumo
obecrneyums asmoMamuYecKyro 3az2py3Ky CeMsiH
pasnuyHbIX copmoobpa3syoe K ebicesarowemy
annapamy;  mpebyem  cog8eplweHCmM8o8aHusl
cucmema 8bicega Ha y4dacmkax 006a308020
cemeHosodcmea ¢ ydyemom GPS-mpekuHea;
afleMeHmbl cucmeMbl 8bicesa OOJIKHbI bbimb
6:7104HbIMU Or1s1 flIe2KoU 3aMeHbl 8 crly4ae 8bixoda
ux u3 cmpos. [ns peweHuss MocmaeiieHHbIX
3aday 0b0oCcHOBaHHO KOHCMPYKMUBHO-
MEeXHOI02UYeCKYH0 cxemy ebicesaroueco
annapama cesleKUUOHHOU cesinku
MEeJIKOCEMSIHHbIX — Kyfibmyp, 4Ymo  1038osisiem
r10/IHOCMbIO asmomamusuposame npouyecc
rnocesa Ha y4yacmkax 8oba3oe0z20
cemeHogodcmea noymu 6es ywyacmusi
cerieKyuoHepa ¢  obecreyeHUEM  8bICOKOU
moyHocmu ebicesa.

Knroyeenie cnoea:
MeJIKOCeMeHHbIe Kyrnbmypsl, sbicesarouwjuli
annapam,  Knaccugbukayusi,  KOHCMPYKMUBHO-
mexHosioauyeckasi cxema, aHaslu3.

CeMeHa,

BY IMPROVING BREEDING SEEDER SOWING
DEVICE SMALL SEEDED CROPS

One of the most important stages of
growing small-seeded crops in breeding is the
sowing of seeds. Sowing should provide the most
favorable conditions for seed germination and
further plant development, which increases field
germination and yield of breeding crops. One of
such conditions is the uniformity of seed
distribution in a row, which should be for breeding
crops - 99.9%. According to the results of the
analysis of the constructions of the existing sowing
machines, their classification on the basis of the
principle of operation of the machines and design
features of the sowing mechanisms has been
supplemented. As a result of patent information
analysis, it was found that electromechanical
sowing machines are the most effective during
selective sowing of small-seeded crops, as they
provide a sufficiently high seeding accuracy and
have promising opportunities to change varieties
directly during sowing in different areas. The
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analysis of the work of the sowing system "Maple"
allowed to form the main ways of its improvement:
it is necessary to improve the working body of the
sowing machine to ensure the accuracy of sowing
of small-seeded crops at the level of 99.9%; for
sowing in areas of pre-seed production it is
necessary to provide automatic loading of seeds of
different varieties into the sowing machine; needs
to improve the sowing system in areas of pre-seed
production, taking into account GPS-tracking; the
elements of the seeding system must be block for

ma mexHorsoegissx
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easy replacement in case of failure. To solve the
set problems, the constructive-technological
scheme of the sowing apparatus of the selection
seeder of small-seeded crops is substantiated,
which allows to fully automate the sowing process
on the plots of pre-seed production almost without
the breeder's participation with high seeding
accuracy.

Key words: seeds, small-seeded crops,
sowing machine, classification, constructive-
technological scheme, analysis.
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