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Mema. Memoto cmammi € asmomamu3zosane ynpasiiHHsa MexHON0IYHUMU NPOYecaMU
i3 3aCMOCY8AHHAM MemMOoOi8 MEXAHIKU Nio 4ac pyxy nio00800804e80i CUPOSUHU HA COPMY-
8ANILHOMY NPUCMPOI.

Memoou. Y pobomi 0151 a8mMomMamu3o08ano20 Copmyeanus a0IyK pi3HO20 DIZHOBUOY
3a Konbopom, posmipom i eazoro, a came copmis aonyk Golden i Granny Smith 3acmocogano
Memoou NapHux NOPieHAHb, MEMOOU MeoPemuyHOi Mexaniku ma 3aKoHU CIamuKu.

Peszynomamu. 3asznaueno, wjo N1000060Y€8a CUPOBUHA MAE BIONOBIOAMU NEGHUM
cmanoapmam siIKocmi: Oymu ceixncoro, 00CmamHuvoi 3pinocmi, 07 Ne6HO20 copmy 8i0N08i0-
HOI ghopmu i Konbopy, 6e3 03HAK HULL MA MEXAHIYHUX NOUKOOJICeHb. []1s 3a0e3nedents 6UKO-
HAaHHA, 0ESIKUX 3 YUX YMOB, BUKOPUCIOBYIOMbCA MAWUHY 0I5l COPMYBAHHA MA KALIOPY8AHH.
Beaosicacmuvcsa, wo 3uudicenns nowKoodiceHb 0804ie ma GpyKkmie 3a paxyHox MiHIMAIbHO20
yuca nepexooie ma 0OUHUYb MEXHONL02IYHO20 00NAOHANHHS, CRpUsSMUMe NIOBULeHHIO eeK-
MUBHOCMI Npoyecy copmyeanus ma QyHKYIoHy8anHs 0ONAOHAHHA, NIOBUWEHHIO KOHKYDEH-
MOCNPOMONCHOCII ma AKocmi npooykyii. Ak eidomo, nioou AoayHi Maroms Oyxce WUpoKuil
acopmumenm copmie, momy 60HU Maiomsv pi3HUU KOXip i po3mip. 3anponoHo8aHo agmoma-
MUYHY CUCEMY COPMYBAHHA AOIYK NEeBHO20 PI3HOBUOY 34 KOIbOPOM, POIMIPOM i 642010, a
came copmie s01yk Golden i Granny Smith. [lana cucmema asmomamu306ano20 ynpaeiinus
CKAA0AEMBCSA 3 NPUCMPOTO COPMYBAHHS, NPUCTPOIO 8I0€0KOHMPOIO OJisl 3a0e3NeYeHHs. PO3-
Ni3HABAHHS PI3ZHOBUOIE 3 OMPUMAHUMU 300PAINCEHHAMU, BUMIPIOBATILHO20 NPUCTPOIO 34015
MOACTUBOCMI 8U3HAUEHHS po3mipy (d) ma eéazu (m) n1000600604e8oi cuposunu. [na anani-
3y GI3yanbHuX éracmusocmell A0IYK 3aNPONOHOBAHO 6CMAHOBUMU NPOMUCIO8Y KOIbOPOSY
gioeoxamepy. Ompumani 300padxcenns 6y0b-AK020 AOIYKA, WO NEPeMiyIOmbCs HA COpMy-
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BALHOMY NPUCMPOIO, MONCHA OMPUMAMU Ma 00poOUMU 3a OONOMO2010 NPOSPAMHOO 3d-
oezneyenns. CKOHYEHMPOBAHO Y6acy HA MOMY, WO 3i 30LIbUEeHHAM NOYaAMKOBOI WEUOKO-
cmi 06 ’ekma na copmyeanvromy npucmpoi V, ma uacy pyxy o6’ckma ckamHoro noéepxmeio
t, inmepean misic abnykamu na S,  30i1bwyemvcs. AKujo Kym ycmanoeku 00 20pusonmy
Oinbule Kyma mepms 00 €Kma CKamuoo NOBepXHer0 Mo UeUOKiCmb 00 €KmMie Ha CKAMHOMY
nomky V ma inmepean mixc wacmunxamu S, 30inbutyiomocs 3 uacom. Makcumanviy npo-
OYKMUBHICMb 00HOWLAPOBOT oAyl 0IYK MONCHA 3a0e3nedumu auue CyYiibHoK nooaiero
n1000800804e80i cuposunu. Axuo 0bpobatosanull mamepianr nooasamu Ha cOpmy8albHUl
npucmpitl cyyinonum (besnepepenum) 00HOUAPOSUM NOMOKOM, Mo wiasx St, AKull nonepe-
OHIll 00 €Km npotioe CKamHo0 N08epPxXHer0 00 NONAOAHHS HA CKAMHUL TOMOK HACMYNHO20 3d
Hero 00 ’ekma 0opieHIosamume ii po3mipy.

Knwouoei cnoea: copmyeanns, agmomamusayis, NPUCmpitl COpmy8anHts, MexHoI02iuHi
npoyecu, ni000800804e€8a CUPOBUHA, AOTYKA, MEMOOU MeOPEeMmuUYHOi MeXanixKu.

ITocranoBka mpoosemn. [110100BOYEBa CMPOBMHA Ma€ BinMoBigaTW IMEBHUM CTaHIapTaM
SIKOCTi: OYTU CBixXKOI0, JOCTATHHOI 3PiJIOCTI, JJI IEBHOIO COPTY BiAMOBiAHOI (POPMU i KOJBOPY,
0e3 03HaK FHUJIi Ta MeXaHiYHMX NOWKOaKeHb [ 1]. L5 3a06e3meueHHsI BAKOHAHHS, IESIKUX 3 LIMX
YMOB, BUKOPHCTOBYIOThCSI MAIITMHMU JIJI1 COPTYBAaHHS Ta KajaiopyBaHH. [Iis migBuineHHS eek-
TUBHOCTi COPTYBaHHSI IJIOJJOBOOBOYEBOI CUPOBUHU BAXKJIMBUM € 3aCTOCYBAHHS YHiBEPCATbHUX
MAaIlIMH 3 HU3bKOIO MaTepiajo-eHEePrOEMHICTIO Ta JOCTYITHOIO BapTiCTIO.

BupilieHHs 3a3HaueHUX MUTaHb MOXJIMBE IIJISIXOM CTBOPEHHS HamiliHMX pOOOYUX COp-
TyBaJIbHUX MTOBEPXOHb 3 BUCOKOIO TEXHOJOTIYHOIO eheKTUBHiCTI0. COopTyBajibHi MalllMHU Ta
peairizoBaHi HUMHU TIPOIIECH MTOBUHHI OyTH (PYHKIIIOHAIILHO agaIlToBaHi O pi3HUX YMOB, MaTH
BUCOKY TEXHIUHY i TEXHOJIOTIYHY HalillHiCTh, €(DEKTUBHICTb Y 3aCTOCYBaHHi. [lepcrieKTUBHUM
HaMpsIMKOM Y CTBOPEHHI Ta yIOCKOHAJIEHHI TEXHIKHU JJ1 COPTYBaHHSI MJIOAOBOOBOYEBOI CUPO-
BUHU € pOo3po0Ka yHiBepCaIbHUX IMIPUCTPOIB, SIKi MOETHYIOTH MOCTiZOBHY KOMOiIHAIIiF0 pOOOUYMX
opradiB [2]. 3HVMKEHHS MOIIKOIKEHb OBOUIB Ta (PYKTIB 3a paxyHOK MiHIMaJIbHOTO YUCJIa Iepe-
XO[IiB Ta OMUHUIb TEXHOJOTIYHOTO 00JlafiHAHHSI, CIIPUSITHUME TTiABUILIECHHIO e(PeKTUBHOCTI MPO-
1IeCcy COpTyBaHHS Ta (DYHKIIIOHYBaHHS 00JagHAaHHS, MiABUILIEHHI0O KOHKYPEHTOCITPOMOXKHOCTI
Ta SIKOCTi MPOIYKIIii.

AHaJi3 OCTaHHIX JOCTiIKeHb Ta MyOaikamii. JK BimoMo, 11oau sSI0IyHi MalOTh Iy>Ke IMPO-
KW aCOPTUMEHT COPTiB, TOMY BOHM MalOTh Pi3HUM Kouip i po3mip. [1monn HeoOXinHO Kiacu-
¢ikyBartu, 11106 MpoaaBaTUCS HAa PUHKY SIK IMPOAYKT Kpallloi SIKOCTi. [l 1IbOro 3aCTOCOBYETHCS
COPTYBaJIbHE 00JIaMHAHHS SIKE€ YMOXJIMBIIIOE 3MiMICHEHHST MPOIIECY COPTYBAHHS 3a KOJIHOPOM,
Barow, po3Mipom Ta BU3HaYeHHs Ae(eKkTiB. ABTOMaTUYHA CUCTEMA COPTYBAHHSI SI0JyK CKJ1aaa-
€THCSI B OCHOBHOMY 3 MAIIIMHHOTO 30DPY, KOHBEEPHOI CTPiUKHU, cerapaTopa Ta Kiacudgikaropa:
Ma€ MeXaHiuHi, eJIEKTpUUHi, eJIEKTPOHHI Ta TIporpaMHi yacTuHu |3, 4].

Ha nignpuemcTBax IIMPOKO 3aCTOCOBYEThCS OOJIAIHAHHSI 3 HasIBHICTIO BiOpaliifHOro
BILIMBY, 00 BiOpallisi IpU3BOAUTH Y OaraTboxX BUITaJKax J0 TOTO, IO Pi3HiI TEXHOJOTIYHI Mpo-
1IeCY 3 MEXaHIYHOIO JIi€I0 BimOyBalOThCs iHAKIIE, HixK Y 3BMYaliHUX yMoBax. [{o mepesar Taroro
COPTYBaHHSI MOXHA BiTHECTU: PiBHOMiIpHUI pO3MO/iJl CHPOBUHM Ha pOoOOUiil MOBEPXHi; TpaH-
CIIOPTYBaHHSI B30BX poOOUYOT0 KaHaJly AJis1 6e31epepBHOCTI TEXHOJOTIUHOTO NpoLecy; iHTeH-
cudikallis Ta MmaBUIIEHHS SKiCHUX MOKA3HUKIB MPOIECY KaTiOpyBaHHS IUISIXOM CIIPSIMOBAaHO-
TO OpPiEHTYBaHHS 00€’KTiB, OO KaJiOPYIOUNX OTBOPIB.

Abnyka, 1110 HAAXOASATH HA COPTYIOUMI MPUCTPil, TIpeacTaBIsIOTh COO0I0 CyMilll 00’ €KTIB
Pi3HOTO PO3Mipy (d), Baru (m) Ta Koaipy (g). 3aBoaHHs COPTYBaHHS MOJISITAE Y PO3AiIEHHI SI0J1yK
3a PI3HUMMU XapaKTepPUCTUKAMU 3TiAHO 10 BUMOT 00po0/oBaHoI nmpoaykiii. [Tpolec copTyBaH-
H$I TIJI0JOBOOBOYEBOI CUPOBUHU Pi3HUMU MEXaHIYHUMU MPUCTPOSIMU XapaKTePU3YEThCS TaK1-
MU OCHOBHMMM MOKA3HMKAMM: TOUHICTh MOy Ha (ppakiiii, MUTOMAa NPOAYKTUBHICTh Ta CTYy-
TiHb MOLIKOI3KEHHST 00pO0II0BAHOI CUPOBUHM.

Ha puc. 1 nokazaHa cuctemMa CoOpTyBaHHS SI0JTyK 32 pO3MipHO-MAaCOBUMU XapaKTEePUCTUKA -
MM Ta KOTbOpoM. JliaMeTp TIomiB BUMIpIOIOTh 3a gormomoroio [13C-kamep; mporpaMHe 3a0e3-
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Pucynok 1 — CucreMa copTyBaHHS SI0JIYK 32 PO3MipHO-MAaCcOBUMU XapaKTePUCTUKAMU
Ta KOJIbOPOM
MeYeHHS BUMIPIOE AiaMeTp Ha OCHOBI JaHUX, 11O MepeaaroThcsl. BUuMiproBaHHS KOIbOPY IMTPOBO-
JUTHCS 3 yCix OOKIB IUI0/IiB B TOH Yac sIK KOHBeEpU pyxaroThcs. KijibKka anropuTMiB mporpaMHOro
3a0e3MeYeHHs BUAKO OLiHIOITh KOJIip, 10 A€ 3MOTY TOYHO KOHTPOJIOBATH MOYEPBOHIHHS
abo noazeneHiHHs w1oaiB [5]. Ha epeKTUBHICTD MpolLiecy COPTYBaHHS BIUIMBAIOTh YMOBU POOOTHU
Ta 0COOJMBOCTI KOHCTPYKILIil pOOOUYMX OPraHiB Ta COPTYIOUMX ITPUCTPOIB Y LIIJIOMY.

CopTyBaHHS TJIOJOBOOBOYEBOI CUPOBUHM Y MEXaHIUHUX MPUCTPOSIX MOXKE BimOyBaTucs
JIMIIIE 32 PO3MipHOIO 03HaKo10. Toai mpu po3poblii podoUMX OpraHiB i KOHCTPYKLiil COpTyBaH-
Hsl YPaxOBYIOThCS 3aJIEXKHICTb PO3Mipy IJIOAOBOOBOYEBOI CUPOBUHU (d), Baru (m) Bill po3MipiB
dpaxkiiii. O3Ha4yeHi CTATUCTUYHI BEJIMUYMHUM 3HAXOASTHCSI B TiCHIM KopeasiuifiHiil 3ajIeXKHOCTi
MiX cO00I0 i MOKa3yloTh, 1110 Maca IIOJOBOOBOYEBOI CUPOBUHU i KOXEH 3 ii po3MipiB, Bapi-
IOIOThCS OiJIsI IEBHOTO CEPEeaHbOro 3HaUYeHHd [6]. BaxMBUM IMOKAa3HUKOM, 10 XapaKTepU3ye
SIKICTb POOOTH COPTYIOUUX MPUCTPOIB MPU € TOUHICTb MOy CUPOBUHU. Y TMPOLECi COPTYBaHHS
3a pO3MipHUMU O3HAKAMU SIKiCTh POOOTH COPTYIOUOI MOBEPXHi BUZHAYAETHCS TEOPETUUHO MOXK-
JIMBOIO TOUHICTIO COPTYBAHHS, sIKa 3aJIeXKUTh Bil COPTY S0JyK, PO3MipHOI O3HAKU JJIsI MOJLY,
¢pakuiifHoro ckiaamy, a TaKoX KOHCTPYKTUBHUX OCOOJIMBOCTE pOOOUYMX OpraHiB.

MeTta cTarTi — aBTOMaTU30BaHE YIPaBIiHHS TEXHOJOTNIYHUMU MpolLieCaMU i3 3aCTOCYBaH-
HSIM METO[IiB MEXaHiKM TIijl Yac pyXy IJIOA0BOOBOYEBOI CUPOBUHI Ha COPTYBAJILHOMY IPUCTPOI.

Bukiiag 0CHOBHOTO MaTepiaty 10CTiIzKeHHs. Y poOOTi MPOITIOHYETHCS aBTOMAaTUYHA CUCTEMA
copTyBaHHs [7, 8] s0JIyK MEeBHOTO Pi3HOBUIY 3a KOJIHOPOM, PO3MipOM i Baror, a caMe COpTiB
a0nyK Golden i Granny Smith. 3ariponoHOBaHa CUCTEMa aBTOMATU30BAHOTO YIIPaBJIiHHS CKJla-
JIAETHCS 3 MPUCTPOIO COPTYBAHHSI; MPUCTPOIO BiIEOKOHTPOJIIO AJ1s1 3a0€3I1eYeHHSsT po3Mi3HaBaH-
HSI PI3HOBUIIiB 32 OTPUMAHUMU 300pakeHHSIMM; BUMipIOBAIIbHOTO ITPUCTPOIO 3811 MOXKJIMBOC-
Ti BU3HAYCHHS pOo3Mipy (d) Ta Baru (m) IJI0I0BOOBOYEBOI CUPOBUHHU, PUC. 2.

s aHami3y BidyaJbHUX BJIACTUBOCTEH SI0JIYK 3allpOIIOHOBAHO BCTAHOBUTU ITPOMMUCIIOBY
KOJIbOPOBY Bimeokamepy. OTpuMaHi 300pakeHHsI OyIb-SIKOro s0yKa, 10 MepeMilllyloThCs Ha
COPTYBaJIbHOMY ITPUCTPOIO, MOXHA OTPUMATHU Ta OOPOOUTH 32 JOIIOMOTIOI0 IIPOTPAaMHOTO 3a0€3-
TEeYeHHS.

ITepemileHHs 00’€KTIB (S10,1yK) Ha COPTYBAJIbHOMY ITPUCTPOIO MOXKHA PO3TJISIHYTH, SIK PyX
YaCTUHOK ITOXWJIOIO IUIOIIMHO0, pucC. 3.

Ckopucraemocsl audepeHiabHUM PiBHSIHHSIM PyXy 00’€KTa MOXWUJIOK ILJIOLIMHOI |9,

’S dv .
‘fdz :m-Z:m-g-Szna—f'm-g-Cosa : (1)

Jie m — Maca o0po0JII0BAHOTO MaTepialy, Kr; S — IUISIX MPORASHUI 00’ €KTOM MTOXUJIOIO TJIOLLM -
HO, M; V' — IIBUIKICTh pyXy 00pOOII0BAHOTO MaTepially IOXUJIO IJIOIIMHOIO, M/C; f — Jac pyxy
00’€KTY MOXUJIOIO TJIOLIMHOIO, C; f — KOoedIiLliEHT TepTsI.

10].

m-
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Pucynok 2 — Cxema aBTOMaTM30BaHOIO YIIPABIiHHS MPOLIECOM COPTYBaHHS sI0JTyK

Pucynok 3 — Pyx s10/1yKa IOXuj010 IUIOIIMHOIO:

m — Maca oOpo0II0BAaHOIO MaTepiaiy, Kr; S — HIJIsIX
MpOoMAeHU 00’ €KTOM MOXWJIOO IJIOLIMHOIO, M; V —
MIBUJIKICTb pyXy 00pOOJIIOBAHOTO MaTepialy MOXWJIOIO
IUIOLIMHOIO, M/C; g — MPUCKOPEHHSI BiJIBHOTO MAaiHHS,
M/c%; oL — KyT HaXuIy TUIOIIMHHU JI0 TOPUBOHTY, °; f—
Koe(dillieHT TepTs.

OTpuUMa€EMO piBHSIHHSI

dav
—C—{;—:g-Sina—f-g-Cosa:g-(Sina—f'Cosa). (2)
KoeditieHT TepTsd MOKHA BUBHAYUTU BUKOPHUCTOBYIOUN PiBHSIHHS
Sin
f=tang= 4 , (3)
Cos @
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JIe @ — KYT TepTs YACTUHKMU MO CKaTHii MOBEPXHi, °.

ar — g (Sinc Sing -Cosg) = g_(Slna . Cos¢—Szn¢.Cosa) : @)
dt Cos @ Cos @
a _, Sina-g) . (5)
dt £ Cos @
PiBHSIHHS IIBUAKOCTI pyXy 00’€KTa y OyIb-sIKOMY MOMEHT 4acy
Sin(a — @)
V=p+——=-g-t
Vo Cosgp g1, (6)
PiBHIHHS TIpO#AEHOTO HIJISIXY 00’ €KTY 3a TIEBHUI ITPOMIXKOK Yacy
Sin(a — @) 2
S=V,t+——=-g-¢ . 7
Vo 2Cos @ g1 (7
OTpuMaeMo piBHSIHHS
Sin(a — @) =z
Cos @ (8)

CKaTHi JJOTKM BCTAaHOBJIIOIOTb ITiJl HEBEJIUKMUM KYTOM A0 FOPU3OHTAILHOI MMOBEPXHi, IKU
MEePEeBUIIYE KYT TePTs YaCTMHOK CKAaTHOIO MoBepxHeIo (o >f), ToMy 00poOItoBaHMI MaTepial
MPUCKOPIOETLCS, PyXalounCh Ha COPTyBaJbHOMY TpucTpolo. Lig ymMoBa 103BoJisie B KiHIIi cKaT-
HOTrO JIOTKA 00’€KTaM pyxaTUCs Oilbll pO3piJKEHUM ITIOTOKOM, 1110 3a0e3Meuye BUCOKY SIKiCThb
copTyBaHHsI. Ha copTyBajibHUI NPUCTPiil s101yKa MOAAIOTHCS MOCAiIOBHO, Yepe3 AesIKUil mpo-
MIiXOK 4acy, siKuid 1opiBHIo€ 7. Tomi muisx S, ,, KOTPHii Mpoiifie HACTYITHUI 00’ €KT 3a JAEAKUI
MPOMIiXKOK 4acy, 3TiTHO 3 piBHSIHHSIM OyAe TOPiBHIOE

Sii0= Vo'(t_to)"'w'
2Cos ¢

Ie SHO — LIUIAX HACTYITHOTO 00’ €KTY, MPOMICHUI CKaTHOIO TIOBEPXHEIO, M; /, — Yac, Yepe3 AKUi
KOXHUI HACTYIHUI 00’€KT MOTPAIUISE Ha CKATHUIA JIOTOK, C; f — # — Yac pyXy HaCTyITHOIO
00’€KTY CKAaTHUM JIOTKOM, C.

Ortxe, 3i 30UIBIICHHSAM ITOYaTKOBOI IBUAKOCTI 00’€KTa Ha COPTYBAJIbHOMY NPUCTPOI ¥ Ta
yacy pyxy o0’€KTa CKaTHOIO IIOBEpXHEIo t, iHTepBasl MixX 101yKaMu Ha Sinf 30iab11yeThest. SKIio
KyT YCTAHOBKU JI0 TOPU30HTY oL OijIbllle KyTa TepTs 00’€KTa CKaTHOIO MOBEPXHEIO TO IIBUIKICTh
00’€eKTiB Ha CKaTHOMY JIOTKY V' Ta iHTepBaJl MixK YaCTUHKaMU Sint 30ibIIYIOThCS 3 YacoM. Mak-
CUMAaJIbHY TPOAYKTUBHICTb OJHOIIAPOBOI Moaayi sI0JyK Ha COPTYBaJbHUI MPUCTPii MOXHA
3a0e3IMeYnTH JIUIIEe CYLiIbHOIO MoJavelo IIOJOBOOBOYEBOI CUPOBUHHU. AKIIO 00poOIoBaHMI
Marepiai MmojaBaT CyiIbHUM (Oe3repepBHIM) OTHOIIAPOBUM TIOTOKOM, TO IUIAX S, |, KU
MoTepeaHii 00’ KT MPOoiine CKaTHOO IIOBEPXHEIO 10 MOITaJaHHs Ha CKATHUM JIOTOK HACTYITHOTO
3a Helo 00’eKTa JOpiBHIOBATUME i1 po3Mipy.

Bucuosku. ITporoHyeThcsl aBTOMaTUYHA CUCTEMA COPTYBAHHSI SIOJIyK Pi3HOTIO pi3HOBUAY,
Ha TIpuKiami, coptiB g0ayK Golden i Granny Smith, gKi ToiISI0THCS Ha Pi3HI KJIaCH 32 KOJIHO-
POM, PO3MipOM i Baroro. 3anporioHOBaHa CUCTeMa aBTOMATU30BaHOIO YIIPaBIiHHS CKJIAIAEThCS
3 IIPUCTPOIO COPTYBAHHS; IIPUCTPOIO BiICOKOHTPOIIIO TSI 3a0€3IMeUeHHST pO3ITi3HaBaHHS Pi3HO-
BU/IiIB 32 OTpMMaHUMU 300pakeHHSIMU; BUMipIOBAJIBLHOTO ITPUCTPOIO 3317151 MOXKIMBOCTI BU3HA-
YeHHs po3Mipy (d) Ta Baru (m) TLUTOAOBOOBOYEBOI CUPOBUHMU. [T aHaMi3y Bi3yaJlbHUX Biac-
TUBOCTEH SI0JIyK 3aIIpOIIOHOBAHO BCTAHOBUTHU IIPOMUCIIOBY KOJILOPOBY BigecokaMepy. OTpuMaHi
300paKeHHST OyIb-SIKOTo S0JIyKa, 110 MePEeMIlllyIOThCsl Ha COPTYBAJIbHOMY MPUCTPOIO, MOXHA
OTpUMATU Ta OOPOOUTH 32 JOMTOMOTIOI0 MPOrPAMHOIO 3a0€e3MeUeHHSI.

(t—ty)’ ©)
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3a3HavyeHo, 110 3i 30iJIBIIIEHHSIM ITOYaTKOBOI IIIBUIKOCTI 00’€KTa Ha COPTYBaJbHOMY IPU-
ctpoi ¥, ta yacy pyxy 06’eKTa CKaTHOIO TIOBEPXHEIO 7, iHTEpBa MiX s01yKaMu Ha Sint 3011bIiy-
€Tbesl. SKIO KyT yCTAaHOBKM 10 TOPU3OHTY ¢, OijIbIlIe KyTa TEPTs 00’ €KTa CKATHOIO MTOBEPXHEIO
TO LIBUJKICTb 00’€KTIB HA CKATHOMY JIOTKY V' Ta iHTepBaJl Mik YacTUHKaMM Sint 301JIbITYIOTHCS
3 yacoM. MakcuMajbHy MPOAYKTUBHICTh OJHOIIAPOBOI MOJaui sI0IyK Ha COPTYBAIbHUNA MPU-
CTpili MOXHa 3a0e3MeYnTH JINIIE CYLIJILHOIO MOJaYelo TJI0J0BOOBOYEBOI CUPOBUHU. SIKIIO
00poOMIOBaHNI MaTepiajl MoJaBaTh CYLiIAbHUM (Oe3repepBHUM) OJHOIIAPOBUM TTIOTOKOM, TO
xS, SKMi MmorepenHiii 00’eKT Tpoiiae CKaTHOIO IMMOBEPXHEIO 10 MOoIaJaHHs Ha CKaTHUM

10°
JIOTOK HACTYITHOTO 3a Helo 00’€KTa TOopiBHIOBATUME ii pO3Mipy.
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Objective. The purpose of the article is the automated control of technological processes using the
methods of mechanics during the movement of fruit and vegetable raw materials on a sorting device.

Methods. In this paper, for automated sorting of apples of different varieties by color, size and
weight, namely the varieties of apples Golden and Granny Smith, methods of paired comparisons,
methods of theoretical mechanics and the laws of statics were used.

Results. It is noted that fruit and vegetable raw materials must meet certain quality standards: be
fresh, of sufficient maturity, for a certain variety of the appropriate shape and color, without signs of
rot and mechanical damage. 10 ensure that some of these conditions are met, various automatic sort-
ing and grading machines are used. It is believed that the reduction of damage to vegetables and fruits
due to the minimum number of transitions and units of technological equipment will help improve the
efficiency of the sorting process and the operation of equipment, increase competitiveness and product
quality. As you know, apple fruits have a very wide range of varieties, so they have different colors and
sizes. An automatic system for sorting apples of a certain variety by color, size and weight, namely the
Golden and Granny Smith apple varieties, is proposed. This automated control system consists of a
sorting device; video monitoring devices to ensure recognition of varieties from the received images;
a measuring device for determining the size (d) and weight (m) of fruit and vegetable raw materials.
To analyze the visual properties of apples, it is proposed to install an industrial color video camera.
The received images of any apple transferred to the sorting device can be obtained and processed us-
ing the software. Attention is focused on the fact that with an increase in the initial speed of the object
on the sorting device V, and the time of movement of the object along the sloped surface t, the interval
between apples increases by Sint. If the angle of installation to the horizon o. is greater than the angle
of friction of the object by the sloping surface, then the speed of objects on the sloping tray V and the
interval between particles Sint increase with time. The maximum productivity of a single-layer supply
of apples can be ensured by a continuous supply of fruit and vegetable raw materials. If the processed
material is fed to the sorting device in a continuous (continuous) single-layer flow, then the path S,
that the previous object will pass through the sloping surface until the object following it hits the chute
will be equal to its size.

Key words: sorting, automation, sorting device, technological processes, fruit and vegetable raw
materials, apples, methods of theoretical mechanics.
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