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AHaAiI3 byaoBu Tina MOpPCbKUX TBApUH Ta

MO)XKAUBICTbL NPUNRHATTSA

i 38 bionOrivsHUM aHaAnor

rpyHtToobpobHux pobouunx opraHise

Y cTarTi HaBeaeHi OCHOBHI M10JI0XXEHHST METOANKN MOAETIbHUX AOCIAXEHb IPYHTOOOPOBHUX arperartiB 3 BUKOPU-
CTaHHSIM MeTopaiB BiOHikn. BukopuctaHHs MeTosiB GiOHIKW B rpoLeci npoekTyBaHHS IPYHTOOOPOOHMX MallunH Mae
060B’s1I3K0OBI eTarnu, 4Yepe3 siKi MoOBUHHA MPOWTN MOZEsb — Lie BU3HAYeHHs BioJIoriYHoOro aHasiora, reoMeTpuyHa,
4yucesibHa, perpeciviHa i matematmndHa mozaesni. OCHOBOI 4J151 PO3P0OKM POOOYOro opraHa BUCTyrae came MmaTtemaTiny-

Ha Mo4eJlb.

Kniouogi cnoBa: rpyHT006p00Ka, MoaentoBaHHs, 6ioHika, 6ionoriyHMin aHanor.

CyTb npoGnemu. 3acToCyBaHHSA MeToAiB OGiOHiKM
LINPOKO MNPaKTUKYETLCA B TaKMX rany3sax sk apxitekrypa,
niTako- Ta kopebnebyayBaHHs. Y CilbCbKOrocnoaapCbko-
MYy MallMHOOYAyBaHHI TPaaMuiiHO nepeBara HafaeTbes
di3nyHOMY i MaTemaTnyHoMy mMoaenoBaHHo. Cnpasa B
TOoMY, WO BioHika noTpebye HaaBHOCTI BionoriYHOro aHa-
nora, 9kuii 6yB 61 GYHKLIOHaNBHO NOoAiGHUM PO3pP06I0-
BaHOMY 3Hapsaalo. Bio ctyneHs nofibHOCTI 3anexuTb i
CTyniHb aganTauii po3pobaBaHOro 3Hapsaas 40 KOH-
KPeTHMX yMOB MOro ekcnnyarauii. Bcs cknagHicte nons-
rae B TOMy, LLIO CJline KOMNitoBaHHS aHasnora HiYoro He Jae.
Po6ounii opraH npautoe B iHLUMX YMOBaXxX i A51s1 MOro pos-
pobKkn HeobOXxigHa mMaTtemMaTuyHa MOAeflb aHanora, ane
CTOCOBHO KOHKPETHUX YMOB BWKOPWUCTAHHSA, a LEe BXEe
ayxe cknagHa 3agada. 9k aHanor MoXyTb OYyTU NPUAHATI
I'OYHTOPWUIHI | BOAHI TBAPUHMU.

I'PyHTOOOPO6HI 3HAPAAAS 3a CBOIM MPU3HAYEHHSM
MOBUHHI KPULWNTW | po3nylwlyBaTu FPYHT, B OKPEMUX
BUMNagKax - obepTatu wapw. [ PyHTOPUIAHI TBAPWIHW PUIOTH
xoamn abo Hopu. PoOBUTK PO3NYyLLIEHHS iM EHEPreTUYHO He
BUTiOHO Ta i NOTpebu HeMae, BOHU LUbOro i He pobnaThb.
ToMmy rPpyHTOPUIHI TBAPUHK SIK aHANOr HE NigXoasThb.

BopHi TBapuHM CBOIM TiNOM PO3CikaloTb CEPEAOBULLE,
jani pignHa po3LWapoBYETLCH, PyXal4YUCb B3L0BX
NMOBEPXHi Tina, ke Mae KPUBOMiHINHY, HalyacTiwe kpa-
nnesuaHy Gopmy, To6TO BigOyBaETLCA NEPErvH MOTOKY.
FKWO NOpiBHATWM 3i CTPINYaCTOl fanol, TO MNpouec
MOXHa BBaXaTu NOAiOHUM.

AHani3 ocTaHHix gocnigxeHsb i nyonikauii. Y rany-
3i CiNbCbKOro rocrnoaapcTBa OCHOBHI igel GioHIYHOro
MoAentoBaHHS 3anodaTkoBaHi A. H. N'yaokosum [4]. Cepep,
OCTaHHIX O0ChimXeHb MOXHa BigMiTUuTM pobotn JI. .
Babuupkoro [1-3]. Ona OGioHi4HOro MoAOentoBaHHSA BiH
BMKOPUCTOBYBAB 0OCOOAMBOCTI OyOo0BM Tina MeLUKaHLiB
'PYHTOBOro, BOAOHOrO i MOBITPAHOrO CcepenoBuLla.
MpumipomM, Ha OCHOBI aHanidy aepoauHamikm opna
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3anpornoHoBaHO GOpPMy HOCKa A0N0Ta LWBUAKICHUX FPYH-
TOOOPOOHMX MalUMH BUKOHYBaTM Yy dopmi a3boba. Y
pesynbTaTi aHanidy nNpuHUMiYy pyxy OOLOBOro xpobaka
po3pobneHa KOHCTPYKLA rHy4Koi 60poHu. B TeopeTnyHo-
My nfaHi MoOXHa BIigMITUTKU po3pobnennin B. C.
KazakoBuM mMeTopa rigpoamHamiyHmx aHanorin. CyTHICTb
MeToay Nondra€e y nopiBHAHHI piBHaHb B. . TopsaykiHa i
BepHyni. Ane cknagHicTb BU3HAYEHHS KpUTEPIiB NoaibHO-
CTi pOOUTb MPaKTUYHO HEMOXJIMBUM BUKOPUCTAHHSA METO-
Ly Ha npakTuL.

MexaHi3aM1 pyxy MOPCbKMX TBapWH HalbinbL MOBHO
nocnimxysa C. B. MNMepwwuH [5]. MaTtematnyHomy moae-
JIIOBaHHIO GiONOriYHUX MPOLECIB NPUCBAYEHi poboTtn A. I.
CkopwuHkiHa [6].

Bigomi npuknagm KonitoBaHHSA XMBOI npupoau i B
iHLUMX CiNbCbKOrOCNOAAPChKMX MaLlUnHax, sk OT KOPEHES3-
6upanbHa MawmHa PKM-6 BupoGHuuTBa [JHiNnponeTpo-
BCbKOr0 KOMOANHOBOro 3aBoAy KOMMJIEKTyBasiaCb O4n-
LlyBa4yeM KOpPEeHiB, NobyaoBaHUM 3a MPUHLMIOM rofya-
CTOI NOBEPXHI Tina Hkaka.

MeTta pocnipxeHHA. OO6GrpyHTyBaHHS 3arajbHOil
CXeMW OOCNiaXKeHb i KputepiiB GyHKLioOHaNbHOT NoaibHo-
CTi 6ionoriyHMx aHanoriB rpyHTO00POOHNX MaLLUVH.

Pe3ynbTatn pocnipXxeHb. Baxnneum B 3aCcTOCyBaH-
Hi MeToAiB BiOHIKM € iHTYiLis po3p0obHMKa B pO3pi3i BUOO-
py aHanora. HamnpocTiwuin BapiaHT — L& 30BHILLUHA CXO-
XicTb. Ane Tpeba maTtu Ha yBasi, L0 NPOLECH Y 'PYHTOBO-
My i BOOHOMY CepeoBULLi NPOTiKalTb HEO4HAKOBO, TOMY
0N MPUAHATTS pilleHHs Tpeba 40CKOHAaN0 BUBHUTW AitoYi
MeXxaHi3Mu, sKi BU3HayatoTb BNacTUBOCTI aHanora. lMepu
3a Bce, Tpeba MaTn Ha yBaai, WO TBapMHA PYXaeTbCs Y
cepenoBuLL 3a paxyHOK BRnaCcHWUX, AOBEOEHUX OO PyLUiiB
cun. To6To M1 MAEMO LUTOBXaJIbHWIA BapiaHT NepeMiLLLEeH-
HSA. ['PYHTOOBPOOHI 3HAPSAAS MPaLooTh 3a TAFHEHOIO
cxemoto. Mo-gpyre, NpakTM4yHO BCi pO3paxyHKOBI Moaeni
po6OTY 'PYHTOOBPOBHUX 3HAPSAAb, OKPIM IHLLIMX MOKa3HN-
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KiB, YPaxoByOTb KOEDILIEHTM 30BHILUHBOIO TEPTS CMOKOK
i KOB3aHHS. PigmHa koeoiujieHTa TepTa CMOKOIO HE MaE.

3aranom, 0o BMOOpY aHanora MoXHa OKPecuUTh Taki
BUMOIU :

- 30BHILLHSA NOAIOHICTb;

- MiHiManbHO MOXNNBUIA KoedilieHT T060BOro onopy;

- MOXJIMBICTb KOHCTPYKLMHOIO BiATBOPEHHS.

3aranbHy NocniaoBHICTb A0CNIOXKEHb HA OCHOBI DiOHI-
KU MOXHa NPeacTaBuUTX Yy BUMNSAl BiANpaLpbOBaHO! HAMM
cxemu (puc.1). Cnig BigMIiTUTK, WO HasiBHICTb y cxemi 3D
mMoAeni BUK/IMKaHa CyTo cyb’eKTUBHUMU NPUYNHAMW: OS]
Bi3yaJIbHOr0 KOHTPOJIO PO3POBHUKOM BiAMNOBIAHOCTI
MoAeni aHasnora.

Bignpersug aHanoz

l

[ eOMETDHYHA MOAEAE aHAN0ME

l

HuceNoHa MOLENb aHanora

l

PerpecisiHa Mogens aHanora

l

PezpeciiHg modens podosozo
gpzany

1
I0-modens podoqozo qpeany

1
Mamemamuma Modens Bagerodi
3 odpodnolarum cepedobiuuem

l

D3 MOJEAs POdOY020
apzasy

1

Hamypanesu 30a30x pod04020
queany

MameramusHa modens 2oyrmobozo
cepedobuwya

DrauraHa modens pyHmoboco
cepedabiuwa

Kowrepii nogioHocTi

1
flomoly docmdxenms

1
LoonpaupbiaqHa 30 pezyasmamamy
OABOGUX GOCAITXEHE

Puc. 1 — Bnok-cxema fOChiaXeHb 3 BUKOPUCTaHHAM METO/IB
BioHikM

MpoaHanidyemo OynoBy Tina psay MOPCbKUX TBAPUH 3
TOYKM 30PY MOXJIMBOCTI NPUAHATTS K Bi0N0riYHOro aHa-
nora. Ha upomy etani gocnigXeHb aHania BUKOHAHU 3a
30BHILUHBbO NOAIBHICTIO.

1. KanidopHincbknii Mopcbkuii ckat sk GionoriyHnim
aHanor cTpinyacToi nanu (puc.2).

TBapuHa mMae Tino pom6oBuaHOI GopMu i 43b06OMNO-
OibHMI Hic. Taka ¢popma Hoca BBaAXAETbLCS HaMbINbL
BUTAHOIO 3 TOYKM 30pY riapo i aepoanHamikm. CBOro yacy
BOHa Oyna BukopucTaHa J1. @. babaubkum [2] sk aHanor
nig, 4ac po3pobkm aonoTta Ao rMmbokopo3anyllyBayda ans
po60TK Ha MiABULLIEHUX LIBNAKOCTAX. [lonepeyHunii nepe-
TUH Tina enincoBUAHUM i, 9K NOKa3ann BUKOHaAHI HamMu
LOCNIOXKXEHHS, NigOaeTbCs ONUCY PIBHAHHAM perpecii
TPETbLOro CTyNneHs.

2. Pnb6a-monoTt gk 6ioforiyHnii aHanor rambokoposny-
wysaya (puc.3).
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Puc. 3 — EnemeHTu ineHTudikauii pubu-monora i
rnbokopo3anyLiyBaya

Lla pnba mae wmpoky rosioBy y BUrASA4i nfonatu, Tino
enincoBuaHoi ¢gopmu. JloboBa YacTuHaA Mae ACKPaBO
BUPAXEHWI Nigrom, TO6TO GpakTUYHO MaA€E KyT aTtakm CXo-
XU Ha J0N0TO.

3. CkaT XBOCTOKON §K 6ioforiyHMin aHanor rnnboko-
posanywysaya (puc. 4).

Puc. 4 — EnemenTn ineHTudikaLii ckata XBOCToKoNa i
rnbokopo3anyLlyBaya

Y ckata Tino nnocke. Kpai rpyoHux nnasBHWUKIB 3pO-
CTaloTbCcs 3 6GoKkamu Tina i ronoBo0, YTBOPIOKYN ANCK Y
Burnaai pomba saswumpuwkn B 1,2-1,3 pasa 6inblie
0OBXWHU. BeplwwnHa puna 3aroctpeHa. 3afHin kpan
HOCOBMX nonaten npsamuin, Gpuskanbua Aewo OinbLui
oyen. Ha cnunHi po3TtaloBaHnin HU3bKNIA KOXUCTUN KAJb.

4. KaTpaH 4OpPHOMOPCbLKWUIA K GioNOriYHUI aHanor
KpoToBaua (puc.5).

Puc. 5 — EnemeHTn ineHTndikauii kaTpaHa i kpoToBaya:
7 — naHujor, 8 — kpoToBay

Tino kaTpaHa Mae HalbinbLl OOCKOHany, Ak ons puod
LUboro Buay, 0OTiYHY dOpMy, ane BOHO HEnpOnopLiNHO
BUTSIHYTE | TOMY Haragye BepeTeHo. Puno tunose ans
aKkyn — 3aroctpeHe. Tino umniHapuyHoi GopMu, NoYUHa-
Yyi BifL pyna NocTynoBo 36iNbLUYETLCS B AiaMeTpi i, gocar-
WX MakCUMyMy, MJIaBHO NEPEXOAUTb Y XBOCTOBUK. Tino



BKPUTE JIyCKOI0, W0 3MeHLye nobosuii onip. Cepep akyn
Mae Halikpauly npuiimMaHicTb, TOOTO LWBMALWE 3a iHLINX
Habupae MakCUMasnbHy LWBUOKICTb.

¢k nokagdye aHania, 3a GOpPMOI0 Tina Linuii psaa TBapuH
Moxe OyTu NpUAHATUIA 9K BionoriYyHuiA aHanor cTpinya-
CTUX nan, ramMbokopo3nyllyBadi, KpoToBadiB. [poTe,
0cob6NMBOCTI IXHBOI BY00BN HEAOCTAaTHLO BMBYEHI | 3apas
e BaXKO CTBEPAXXYBATU, Ki came 0COBAMBOCTI MOXHa
3ano3n4nTn oas rpyHTo06pO0KN.

BucHoBKU. BukopnctaHHa MeToAiB GiOHiKM B MPOLECI
NPOEKTYBaHHSA I'PYHTOOOPOOHMX MaLLNH Mae 0OOB’A3KOBI
etanu, 4epes ¢ki NOBMHHA NMPONTN MOAENb — Lie BU3Ha-
YyeHHs1 GionoriyHoro aHanora, Aani NocnifoBHO reomMmeT-
puv4YHa, 4ucenbHa, perpecinHa i marematmyHa mogaeni.
OcHoBOW a1 po3pobky pobo4Oro opraHa BUCTYMae
came maTemaTunyHa MOAENb.

BionoriyHnn aHanor € BUXiAHUM O/ BCIX HACTYMHUX
eTaniB MoAeNtoBaHHS i Bif, paLioHanbHOCTI Moro Bubopy
NPaKTUYHO MOBHICTIO 3anexmTb ePEKTUBHICTb KiHLLEBOIO
pesynbtaty. OCHOBHI BMMOrM [0 aHanora: 30BHiLLHS
NOAiOHICTb; MiHIManbHO MOXIMBUIA KoediliEHT 1060BOro
0OnNopYy; MOXJ/IMBICTb KOHCTPYKLLIMHOIO BIATBOPEHHS.
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AHHOTauus. B ctatbe npuBeneHbl OCHOBHbIE M0J10-
XKEeHNsT MEeTOANKN MOAEJbHbLIX MCCAEeA0BaHuY no4B000-
pabaTtbiBaloLMX arperaToB C UCMN0JIb30BaHNEM METOA0B
OMOHUKN. Vicnosb3o0BaHNe MeToa0B OUOHUKU B NPoLecC-
ce poeKTUPOBaHUs Mo4YBOOOPabaThIBalOLLMX OPYANIA
nmMeer psa 065s3aTesibHbIX 9TaroB, 4ePe3 KOTOPbIe AOIK-
Ha rnpounTy Moaesb — 3TO YCTaHOBJIEHNE BMOJIOrN4ECKOro
adaJsiora, reomeTpu4eckasl, Y1CjaeHHas, perpecroHHas 1
matematuyeckass moaenn. OCHOBOV A7 pas3paboTku
paboyero opraHa sIBJISIETCS UMEHHO mMarematmdeckasi
mMozaesb.

Summary. The article presents the main provisions of
the methodology of model studies of soil-cultivating
aggregates using the methods of bionics. The use of
methods of bionics in the process of designing soil culti-
vating tools has a number of mandatory stages through
which the model must pass - this is the establishment of a
biological analogue, a geometric, numerical, regression
and mathematical model. The basis for developing a
working body is precisely the mathematical model.
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TexHOAOriYyHi acnekKTv BUKOPUCTaHHA
dbepMmcbKux KombanHis pisHux pipm

AHaniayro4m pesynbtati 6aratbox 4OC/IAKEHb, MOXHA KOHCTaTyBaTu, L0 OAHOTUIMHA roAiBsas Xyao06u BripoaoBX
POKY Ha KpYrHUX pepmax i Komriekcax Biarosigae He viue Qisionorii XynHux, ane v Cy4aCHUM BUMOram TeXHIYHHOIro
riporpecy B MOJIOYHOMY CKOTapCTBI. Po34inbHe 3roaoByBaHHS KOPMIB (CiHa, CiHaxy, CU/10Cy, KOHLIEHTPATIB), sike paHi-
e nNpakTuKyBasiocs B yCbOMY CBITi, 3apa3 3MIiHW/1I0CSI Ha 3ro40BYBaHHS BIIPOAOBX POKY €ANHOI MOBHOPALIIOHHOI KOp-
MOCYMilLli, L1|0 JO3BOJISIE MOBHICTIO MexaHi3yBaTu niaroToBKY i po3aaqy KOpMIB, 3py4HiLLe i npocTile 3abe3ne4ynTii Hop-
MOBaHY rpyroBy rozisJ/it0 KOPIB 3 ypaxyBaHHSIM iXHbOIro Qi3i0/10riyHOro cTaHy.

BuknaneHo TeXHOOMYHI acrnekTy npuroTyBaHHs Ta po34aBaHHs KOPMOBUX CYMILLEN 3 BUKOPUCTAHHSIM CyHaCcHUX

BUCOKOEGHEKTUBHUX PEPMCHKUX KOMOaViHIB.

Knio4oBi cnoBa: depmMcbki kOMBanHKW, rofiens BENNKOI poratoi Xya06u, KOpMOCYMiLL, po3aaya KOpMiB.
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