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AHaJi13 BUIIAAKOBUX 30ypPEHB 1 1X BILUIMB Ha
HAaBaHTAXXEHHSI CTPIYKOBOI 3€pHOBOT HOPIi

B crarti mpoBeneHO aHani3 BHIIAQJKOBHX 30ypeHb, L0 BUHHMKAIOTh B JHMHAMIlli POOOTH CTPIYKOBOI
3epHOBOI HOpii. Ha OCHOBI OTpHMaHMX pe3ynbTaTiB 3po0J€HO BUCHOBOK, IO ICHYIOYI CHCTEMH KEpyBaHHS
HaBaHTAKCHHSIM HOPiH HE BPaXOBYIOTH BIUIMB BUIIAJKOBUX 30ypeHb IPH OLIHIOBaHHI X HAaBaHTaKCHHS.

HOPisl, 30ypeHHs1, HABAHTAKEHHS

[Ipn BuUMIpIOBaHHI HaBaHTXXCHHS HOpIi ICHYIOUlI aBTOMATH30BaHI CUCTCMH
kepyBaHHs (ACK) He BpaxoByIOTh BIUIMB 30ypeHb, SIKi MalOTh BUIMAAKOBUX Xxapaktep. Lli
30ypeHHsl BUHUKAIOTh B 00’€KTI KEpyBaHHS 1 BIUIMBAIOTh HAa BUMIpPIOBay, KUl IEpETBOPIOE
3MiHHI CTaHM 00’€KTa y BHUXIJHI BeJIWYMHU. B 3araJbHOMYy BUNAAKY MICIS MPUKIATAHHS
30ypeHb MOKYThb HE CITIBIIAIaTH 13 BXOJaMH 1 BUXoAaMu cucremu puc. 1 [1]:
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U(t) — BeKTOp BXi/IHUX BIUIMBIB CHCTEMHU; X(?) — BEKTOP BUXIZHOTO CTaHy 00’€KTa;
Z(t) — BEKTOp BUXIIHOTO cTaHy cuctemMu; W(t),V(t) — BeKTopH BUMAIKOBUX 30ypeHb

Pucynoxk 1 - JliHiliHa TUHAMIYHA CHCTEMA B 3araJlbHOMY BUTJISII

Sxmo BBaxkatu, mo U(?) =0, a W()=0 1 V(t)=0, To nuHamiuHa cuctema (puc.l)
MaTUME TaKUi BUTJIST pHC.2 :
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Pucynok 2 - CTpykTypHa cxeMa cHUCTeMH 0e3 BHIIAAKOBUX 30ypeHb W (p),
W(p) — nepenarouni GpyHKIlii 06’ ekTa
Taky nuHamiuHy cuctemy (puc.2) MOXHA MPEACTABUTH y BUTJISAL CUCTEMH BEKTOPHO
— MaTPUYHUX PIBHSHB:
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dX
= FOX,0)+GHU (@) ’ (1)

Z(1) = H@®)X, (1)

ne F(t),G(t),H(t) — maTpuili, 1o XapakTepu3yOTh MapaMeTpU CUCTEMH.
CrpykrypHa cxema cucremu ripu U(?) # 01 W(t)# (), npencrapiieHa Ha puc.3:
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Pucynok 3 - CTpykTypHa cXeMa CHCTEMH i3 BUIIAIKOBUMH 30YPEHHAMHI

Toxi mpu ymosi U(t) =0, a W(t)# 0, BunagkoBi 30yperHst W(¢) MO>XHa TIPUBECTH 10
BXOJy 00’€KTa 1 CTPYKTYpHY CXeMy 00’ €KTa MOYKHA IIPEJICTABUTH B TAKOMY BUTJIAII (puc.4):
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Pucynok 4 - CtpykTypHa cxeMa 00’€KTa i3 BUITaAKOBAME 30ypeHEsMu W(t) # 0 ipu U(t) =0
X;(?) - BEKTOP BUXITHOTO CTaHy 00’€KTa

Kopuctyrounch BHUKIaJeHUMH NOJOXKEHHAMU 1 npu ymoBi U@)= 0, a W(t)#0,
IMHAMIYHY cucTeMy (pucC.5), BITHOCHO BUNIAIKOBUX 30ypeHb, MOYKHA MPEICTABUTH CUCTEMOIO
BEKTOPHO — MAaTPUYHUX PIBHSIHb:

dx
— = AOXO+BOW (1) ’ 2

Z(1) = C)X, ()
ne A(t) - MaTpuLsg po3Mipy #xn, IO XapaKTepPHU3ye MapaMeTpu 00’ €KTa;
B(t) — matputisg po3mipy nxm, sika IepeTBOPIOE BXiAHI Mii;
C(t) — maTpu1s po3Mipy pxn, IO XapaKTepHU3ye nmapaMeTpu Bumiprosaya [ 1,2].
[Ipn opHOYacHOMyY BILIMBI 3ajal0uMXx Al 1 30ypeHb Ha cUCTeMy, TOOTO IpHU yMOBI
U@)#01 W(t)+#0 ta V(t)# (0 noBHe 3Ha4YCHHs] KEPOBAHOI BEIWYUHU Z(?), BUKOPHUCTOBYIOUH
MIPUHIIUII CYTIEPIIO3UIIiT, MOKHA 3amKcaTH, sik cymy cucteM (1) 1 (2):
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a;l—/j =XOF@)+A@)+GOU@)+B)W (1) 3)
Z() = X(O(H @)+ C@) +V (1)
X()=Xo)+X1(1)
['eomeTpuuHy iHTEpnpUTaLlil0 BUXIJHOI BEeIWMYUHU X(7) y IBOBUMIPHOMY IPOCTOPI,
MOXHa BioOpa3uTu Tak (puc.S):
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PucyHok 5 - 'eomeTpuyHa iHTEpHpUTALlsl BUX1AHOT BEJIMUMHA X(7)

I3 puc.5 MoxHa 3p0OUTH BUCHOBOK, 1110 BEKTOp X(7) € pe3yJbTaToOM BEKTOPHOI CyMH
Xo(t) 1 Xj(1), mo cmnocTepiraeTbcs Ha BHXOII O00’€KTa SK KOPUCHHMHA curHanm Xp(?) i
MyJbTHUILUTIKATUBHA 3aBana X;(z). Pe3ymbrar mii MyJbTHIUIIKATUBHOI 3aBagd y TOMY, IO
KOPUCHMM CHUTHaJ (SKIIO CTOCOBHO HOpii, TO II€ CUTHAJ HAaBAHTAXXEHHS) 3MIHIOETHCS
BUMAJIKOBUM YHHOM. B pe3ynbraTi 4oro, OTpUMyBauy CHUTHaJIy (JUCIETYEp IIyJIbTa
KEepyBaHHs ), CIIOCTepirarouu 3a X(?), He MOK€ TOYHO BUSHAYHTH, IKUH KOPUCHUIN CUTHAT X)(?)
BiH oTpuMaB. CiiJi BpaxoByBaTH, SKIIO W(?) BUMAJKOBHIA IPOILIEC 3 HOPMAIBLHUM PO3IIOILIOM,
TO BeKTop X(#) omucye koHyc (puc.5). TakumM YMHOM B 3araJilbHOMy BHIIJIKY
MYJbTUILIIKATUBHA 3aBaJia YTBOPIOE AJUTHBHY CyMIIll KOPHUCHOTO CUTHATy 1 BMIIAQJKOBHUX
BenmuuuH: Xo(1)+Xo(t)p(t)+Xi(t), ne X;(t) — 3MiHHI BHITaJKOBI 3aBajy, 110 BUHHUKAIOTH B
CcTpykTypi 00’ekta. ToMy, crmocTepiralodm CHOTBOPEHHH CHUTHAN, OTPHMYBAd 3 TEBHUM
KpuTepieM (T€BHOIO HMOBIPHICTIO) aHaji3ye #oro 1 mpuiiMae Kepyrode pilIeHHS Mpo
peryJItoBaHHS HaBaHTaKEHHS HOPII.

B 3aranbHOMy BHIAJKy OUHAMIYHY CHUCTEMY CXEMAaTHYHO MOKHa 300pa3suTH Tak
(puc.6) [1,4]:
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Pucynok 6 - Y3aranpHeHa (yHKIIOHaJIbHA CXeMa JUHAMIYHOT CHCTEMH
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I[I/IHaMi‘lHa CUCTEMA OIMUCYETHCA CUCTEMOIO BEKTOPHO-MATPUIHUX piBHHHBZ

‘% = AO)X )+ G(OU®)+ F(©)O(t) + BW(1)

Y()=C@)X()+ N(t)
Z@O)=LOY (@) +V ()

; ©)

ne U(t) — BeKTOp BXiTHUX BILJIUBIB;

X(t) — BeKTOp cTaHy 00’€KTa;

Z(t) — BEKTOP BUXITHUX BEIUYMH;

L(t,S) — matpuis iMIyJIbCHUX NepexiiHuX GpyHKuiil GpinpTpa;

A(t) - maTpHIIs pO3MIpPY #X1, IO XapaKTepU3ye nmapaMeTpu 00’ €KTa;

O(t) — BekTOp 3MiHU MapaMeTpiB 00’ €KTa KepyBaHHS,

W(t) — BeKTOp BHYTPILIHIX MYJIbTUIUTIKATUBHUX 3aBaJ] 00’ €KTa,

G(t) - maTpuIs po3Mipy #xm, sIKa IEPETBOPIOE BXITHI i}

C(t) — maTpu1s po3Mipy pxn, 0 XapaKTepHU3ye MmapaMmeTpu BUOOpY;

F(1) - matpunis po3Mipy nxn, 110 IEPETBOPIOE 3MiHY CTaHy 00’ €KTa;

N(t) — BEKTOp aJUTUBHUX 3aBaJl BUMipIOBaya;

V(t) — BeKTOp aAUTUBHUX 3aBaJ IIPH MIE€peadi CUTHAIY.
3aB/aHHs BUMIPIOBAHHS CTaHy O0’€KTa MMOJIATa€ y 3HAXOKEHHS 3HAUEHHS BEKTOpa
X(t) 3a 3HaAUCHHAMHU BEKTOpa BUXiAHOI BenuuuHH Y(?). [IpucyTHICTh MOMHIOK BUMIpIOBAaHHS
N(t) Ta O(t) BexTOpa apamMeTpiB MPHU3BE/IE 0 MOSBU MOMUIIOK BEKTOpa X,
X0 =X0-X,0),
X,(t) — BEKTOp TIpH BIACYTHOCTI TOMUIOK N(?) Ta O(1).
Taxkum uuHOM, BeKTOP-QyHKIIT X(?), X, X5(2) pO3TIIAAaIOTHCS K MHOKHHA BEKTOPIB Yy
n-MipHOMY TpocTOpi. BBeAeHHS cKansipHOro 100YTKY:
< XTX, >= M|XT(0)X,(t)]

POOUTH MPOCTIip riIbOEPTOBUM, METPHKA SKOT'O BU3HAUAETHCS HOPMOIO BEKTOpA:

lx.| = Mi eX(r)
i=1

1 3a7a4a 3BOAUTHCS 10 MiHiMi3alii gaHoi Hopmu [3]. I'eomeTpudHa MOAENTH BOTO MPOLIECY
JUTSL TBOBUMIPHOTO BUTIQ/IKY MTOKa3aHa Ha puUC.7:

G(t)

[N] .
w Bumiprosau
1

Pucynok 7 - ['eomeTpryHa iHTepIpUTALiS 3HAXOKEHHAS X(?)
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SAxmio B sxocti (pineTpa Bukopuctatu ¢pinetp Kanmana-beroci, To 3 10IOMOTo0 HEOTO
MOXKHa 3HAaWTH OIIHKY X(?), a 3Ha4YeHHs OIIHKU X;(?) Oyme HeBU3HadeHe (pucC.5), MO0
YCKJIQHIOE OTPHUMAaHHS ICTHHHOTO CHUTHAJTy HaBaHTa)KCHHS HOPIi i MPUBOJUTH 0 3MEHIICHHS
if IPOIYKTHUBHOCTI.
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B. Cudopenxo, P. Munatinenxo

AHaJIN3 cJIy4yaiiHBIX BO3MYIIEHUI 1 UX BJIMSIHME HA HATPY3KY JIEHTOYHOM 3epHOBOI HOpUH

B crathe mpoBecH aHAIM3 CIIyYailHBIX BO3MYIICHHMH, KOTOPHIC BO3HHUKAIOT B IUHAMUKE PaOOTHI
JIGHTOYHOW 3epHOBOWM HOpuH. Ha OCHOBE MOJYYEHHBIX PE3YJTATOB CJHENaH BBIBOJ, YTO CYIIECTBYIOIIHNE
CHUCTEMBI YIPaBIEHUS HArPy3KOH HOPUI HE YUYUTHIBAIOT BIUSHUE CIYyYallHBIX BO3MYILEHUIN TIPU OLEHUBAaHUH MX
HATPY3KH.

V. Sidorenko, R. Minaylenko
Analysis of casual indignations and their influence on loading of band corn noria

The analysis of casual indignations which arise up in the dynamics of work of band corn noria is
conducted in the article. On the basis of the got results a conclusion is done, that existent control the system

loading of norias does not take into account influence of casual indignations at the evaluation of their loading.
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Bu3HaueHHs BIUIMBY OCHOBHUX MapaMeTpiB MpH
CKCIIEPEMEHTAJIbHUX JTOCIIIKECHHAX CYIIIHHS
3€pHOBOTO MaTeplaay B KHUILITYOMY CTaH1

B crarTti HaBeleHO eKClIEpUMEHTAaIbHI JOCIHIPKEHHS 1 BCTAHOBJICHI OCHOBHI 3aKOHOMIPHOCTI BIUIUBY
rapamMeTpiB 3€pHOCYIIAPKH KAacKagHOTO THUIy Ha sIKICHI NMOKa3HHKM pPOOOTH IMiJ Yac CYyIIiHHSA HaciHHS B
KHAIUITIOMY IHapi.

KacKaJ, 3ePHOCYIIapKa KaCKaTHOT0 THITY, KHIUISTYMI 1Iap HAaCiHHS

Cy1iHHA 3epHa Ta HACIHHA € OCHOBHOIO TEXHOJIOTIYHOIO OIEPAIli€l0 10 NMPUBEACHHIO
ioro B cTilikuii craH. HeoOXiAHICTh 1 CBOEYACHICTh MITYYHOTO CYIIIHHS 3€PHOBUX KYJBTYP

© 1.O. Ckpunsik, B.B. fuyn, B.B. lapienko, /I.B. Boratupros, C.O. Kapmymma, M.O.®Denorora, 2012

188



