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AHoTtamis. B crarti  mpoBemeHo  aHami3
AHATMITHYHOCTI  KOMIUICEKCHHUX  KpPUTEpiiB  OLIHKU
BUPOOHHWLTBA  3€pHA B  CLIBCBKOIOCIIOJAPCHKHX
M ATPHEMCTBAX IHTeHCU(IKAITIE€r0 IHKEHEPHOTO
MEHEKMEHTY. Edekrusne BUKOPHCTAaHHS

3epHO30MpaILHUX KOMOAWHIB 1 BelIMYMHA BTPAT 3epHA MPU
KoMOaiiHyBaHHI Yy CIJIbCHKOTOCHOAAPCHKUX BHPOOHHUKIB
3ajJexarb B KIACHYHOrO HabOpy OprasizaiiifHux,
TEXHIYHHMX, TEXHOJOTIYHNX (DaKTOPIB 1 CTaHy IHKEHEPHO-
TEXHIYHOI CIIy’)kOM. 3 METO¥0 MiIBUIICHHS e()eKTUBHOCTI
BUKOPHCTaHHS TEXHIKH JOLUIBHO BHKOPUCTOBYBAaTH
oTiepariifHy TEXHOJIOTiI0 30MpaHHS 36PHOBHX KOJIOCOBHX
KYJIBTYp, SIKa BKIIFOUa€ KapTH 1 PUCYHKH 3 TaKUX MTUTAHb:
BHOIp TEXHOJOTIH MpPOBEACHHS pPOOOTH, arpoTeXHIUHI
BAMOTH, TEXHIKY Oe3meKku, BHOIp i KOMIUICKTYBaHHS
arperariB, MiJIrOTOBKY arperatiB 0 poOOTH, MiATOTOBKY
TIOJIIB 1 3aroHIB, OpraHizalito poOOTH arperaTiB y 3aroHu,
TPaHCIOPTHI pOOOTH, HOPMHU BUPOOITKY 1 BUTPATY MallUBa,
KOHTpPOJIb 1 OLIHKY sIKOCTi poGotu. BcraHoBneHo, mio
cepelHsl JIeHHA IIPOJYKTHUBHICT KOMOaiiHa mpOTSIroM
nepimx 3 pokKiB BUKOPUCTaHHs cTaHoBwia 14,6-16,1 ra;
cezonHa — 302-314 ra; Hamonot 3epHa — 59-161 T 3a neHb
i 1280-1440 T — 3a ce3oH. JInsd oTpuMaHHA HEOOXiTHOT
MIPOAYKTHUBHOCTI 1 SIKOCTI OOMOJOTY HEOOXiTHO MOCTIHHO
CIIIKYBaTH 3a BEJIMYMHOIO 3a30py Mik OapabaHOM i
migbapabanasaM. Jlns MIOBUINEHHS MPOTYKTHBHOCTI
BUBAHTa)KCHHS 3€pHA JOLIIBHO MPOBOIUTH IIiJ| 4ac Pyxy
0e3 3ynuHKK KomOaiiHa, OCKiJIbKH Npu HamounoTi 60 T 3a
JIeHb BTpavaeThCsl mpuOmm3Ho 1,6 rox pobodoro wacy.
BusiBiieHo, 110 icHYyIO4a cucTeMa 30MpaHHS ypoXKaro He
BpaxoBy€E IWHAMIKWA JO3pIBaHHS 3€pHA 1 COJIOMHU Ta ixX
LUILOBOTO TPU3HAYEHHS 32 CXEMOI: BXil Yy Mpolec
(mepmra ¢a3za), OCHOBHa YacTHHA i3 BHINE CEPEIHBOTO
(mpyra ¢asza) 1 Buxix 3 mpouecy (Tpers daza),
Hee()eKTHBHA Yepe3 HU3bKY JKUBYYICTh CHCTEMa 30MpaHHs
B OpraHi3alisx, perioHax i objacTsix B mepulii i Tperii
(a3ax. AHaii3 YHCIOBUX MOKAa3HUKIB CBLAYUTH, IO IPU
30MpaHHI BCIX KYJBTYp TEMII Ipoliecy B mepumiii ¢asi
301LTBITYETHCA MOBITBHO, B APYTiH — IIBUAIIE, a HA BUXO/1
crazae 10 MiHiManpHOTO. Y mepmiiit ¢asi cepemnii Tem
JUISL J)KWTA, STYMCHIO, BiBCa 1 MIICHUIIl JOCITAE BiIMOBIIHO
0,25; 0,21; 0,30 i 0,26 TpuBamocti HUKIYy. TpUBaNiCcTh
30MpaHHs KOXKHOI KYJIBTYpPH 3 TEMIIOM BHILIE CEPEJHBOTO

CTAHOBUTHh MEHIIIC TIOJIOBUHM TPHUBAIOCTI IMKIY, a 3
TEMIIOM HIXKYE CEpPeIHbOTO — OLUIbIIEC TMOJOBHHH.
3arajpHUl BUCHOBOK 3 HABEJCHUX JAHUX 3BOJHUTHCS 0
Toro, mwo 26-33% Bpoxkalo B TOCIOAAPCTBAX MOXKHA
OTpUMaTH IpU  3aCTOCYBaHHI  pecypco3depiraroumx
TEXHOJIOTiH. AHa3 I CHHTE3 3aKOHOMIPHOCTI MPOIECy
30UpaHHs YPOXKA0 CBITYUTH, IO MPOTATOM OJHOTO JHS
MakcUMaibHUI Temi nocsras 18,2-34,9% Bchoro odcsry,
110 TIEPEBHIIYBAJIO cepenHiil Temn 1o 3,58 pasa.

KiarouoBi  ciaoBa: METOZOJIOTisA,  Koe(ilieHT
TOTOBHOCTI, e(CKTHBHICTB, CLITBCBKOTOCTIONAPChKa
MalllMHA.

IocranoBka npodaeMu

BupoOHuITBO 3epHa B YKpaiHi y Cy4acHHX yMOBax
3HaXO/MTKLCS Ha €Talll 3pOCTaHHS Ta 301JIbIIICHHS BaJIOBOTO
360py [1]. Tak, y 2012-2020 pp. Bin 3pic 3 40 10 60 MiH
ToH 3epHa [2]. Topsix 3 UM HEOOXiAHO BiMITHTH, IO
MOKa3HUKH YCIIXY CYIPOBOJDKYIOTHCS TAKMM HEraTHBHUM
sBuiieM [3], sk BTpaTu BupoOIlleHUX ypoxaiB [4], ski
cararote 7-8 MiH TOHH [5], a me ckiamae 16—18% Bin
BayoBoro 306opy [6]. J[OMiHYIOYOH NPHUYMHOIO TaKUX

3HAYHUX BTpaT ypoXKal € TOCTiiiHa  Hecraya
3epHO30UpabHUX KOMOaiHiB [7], HH3bKa TEXHI4HA
roToBHicth [8] 1  HemiAroTOBNIEHICTH  HEPCOHATY

3aCTOCOBYBaTH CydvacHy TexHiky [9]. Bimomo, mo B
arpoTepMinn 30uparoTh Jmiie 30 % TOCiBiB 3€pHOBUX
kyaetyp [10], a TpuBamicTh 30MpaATBHOTO CE30HY
nepesulye ix B 3—5 paszis [11].

HaBantaxxeHHs Ha OJMH Gi3WIHUH 3epHO30MpATHHAN
KoMOaiiH ckimamae 189 ra, Ha TEXHIYHO CHOpPaBHUN —
npubsi3Ho 218 ra abo 770 1 [12]. Ionax 70 % kombaitHiB
MaroTh TepMiH ekciutyaramii 1o 30 pokiB 3 HMOBIpHUM
3HAYCHHSAM Koedimienta rotoBHOcTi 0,4-0,7, sKi
HamonouytoTs 200—-600 T [13]; BTpaTH Bia GionorivyHoro
OCHITAHHA J0csraroTh MiHiMyM 10 % Bix BasmoBoro 300py
[14]. TlpuunHamu 3HAYHKUX BTPAT BUPOIIEHOTO YPOXKAIO €
BHCOKe (pi3WuHe HABAaHTAKCHHs Ha KoMbaiiH [15] i Hu3bKa
e(peKTHBHICTP BHUKOPHUCTAHHSA HAsgBHOTO TIapKy 3a
MOTY)KHICTIO ABUTYHa [16] Ta MPOMyCKHOIO 3MAaTHICTIO
Mosotapku [17], arpo6iosoriuaum cTaHoM XITiGHOT Mach
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[18], BrpaTamu 3epna 3a moaorapkor [19]. B ymoBax
pEATbHOTO  BUPOOHWITBA  TOTYXKHICTH  JIBHTYHIB
3epHO30MpANEHUX KOMOAWHIB 1 TPOIYCKHAa 3HATHICTH
MOJIOTAPKH BUKOPHCTOBYIOTHCS MaKCHMaIbHO 10 57—63 %
Bim HoMiHanmpHOTO 3aBaHTaxkeHHs [20]. BesymosHoO,
HHU3bKE 3aBAHTA)XXCHHSI € OCHOBHOIO NPHYMHOIO HHU3BKOI
MIPOJYKTUBHOCTI, 3aTATYBaHHS TEPMiHIB JKHHUB 1 3HAUHUX
BTpaT 3epHa Bij OIOJIOTiYHOTO OCHIIAaHHS Ta MEPEBUTPAT
naquBa [21]. Brparu BupomIeHOTO ypokaw uepes
OCHUMAHHS 1 HU3BKUIl BiICOTOK 30MpaHHS MPOJOBOIBUMX
KJIaciB 3epHa y BCTAHOBJICHI arpoOTEPMiHH € HPHIUHOIO
3HayHKX 30uTKiB (=1 Mupa $) BiTunsHsAHMX arpapiiB [22].
Ocp oMy TeMa AMCepTaIiifHOl poOOTH € aKTyalpHOIO, a
camMa po0oTa Mae 3HaYHy MPAaKTUYHY MIiHHICTD SK UL
BHUPOOHWKIB 3epHO30MpanbHIt KoMOaitH [23], Tak i mis ix
KOpHCTYBaiB [24], a TAKOK y HABYAIEHOMY IIPOLECi TIPH
MATOTOBIN IHKCHEPHHUX KalpiB CUIBCHKOTOCHIOIAPCHKOTO
BUpOOHUIITBA [25].

AHaJii3 ocTaHHIX JOCTiIKEeHb

Onrumizanii CTpyKTYypu KOMOaiHOBOrO IapKy B
3aJICKHOCTI Bil YMOB MPHOMPAHHS Ta CYKYITHOCTI Pi3HUX
BHPOOHMYHX (PAKTOPIB MPUCBATHIN CBOi poboTH Oararto
nocrmignuki [4]. Humu po3poOieHO JOCHUTH BETHKY
KiTbKICTh  pI3HMX  MaTeMaTHYHHUX  Mojenedl  Ta
KOMIT'FOTEPHUX TIporpaM Uil pPO3PaxyHKy 3arajbHOI
KUTPKOCTI KOMOAMHIB I KOHKPETHHX yMOB 30WpaHHSA
(ypoxaiinocti  [11], camoocunanocti [7], TepmiHiB
36upanns [26]). Y deskux MOJENsAX BpaxOByBajacs HaBiTh
3araipHa THMHAMiKa BTpaT 3epHa [27].

OnHaK CTOCOBHO BEIMKOTOBAapHOTO BHUPOOHHIITBA
3epHa BOHM BUMAaralOTh KOPHUTYBaHHsS, LIO CIPHYMHEHO
0COOJIMBOCTSIMU ~ IHTEHCHBHOI pOOOTH KOMOaiHOBOTO
napKy B Takux rocnogapersax [17]. Tomy s po3paxyHKy
CTPYKTYpH IapKy KOMOaiHiB KOHKPETHHX I'OCIIO/IapCTB, a
HE BCHOTO pETiOHy HaMH OyJI0 3alpOIOHOBAaHO TaKi
METO/NYHI MTOJI0KEHHS:

- omuiHIOBaacs 3arajbHa e(eKTUBHICTD
KOMOaifHOBOT'O MApKy 3arajioM 3a 30MpaJIbHUH CE30H, a U1
HE OCKIUIBKHM paHilie Oyo NMPUHHATO OIIHIOBaTH PoOOTY
onHOro kombaiiHa, Ta OyB y3arajJbHIOBaJIM HOTO OLIHKY
Bech mapk KomOaitHiB [21]. s BENTHKOTOBApHOTO
BUPOOHMIITBA 3epHA 3 BUCOKUM TEMIIOM 30UpabHUX POOIT
Lle HEMPUHHATHO, OCKUJIBKM Yy 30MpaHHI MOXYTh Oparu
y49acTh KOMOAaWHM pI3HOTO Kiacy, 3 pIi3HEM pPidHHM
3aBaHTQKEHHAM Ta Yy3arajdbHEHHS pPOOOTH OFHOTO
KoMOaiiHa Ha Bech MapK Jae MOMUIKOBHUIA pe3ynbTaT [3];

- BPaxoOBYB&IN HE 3arajbHy AWHAMIKy BTpaT 3epHa
BiJl CAMOOCHIIAHHS, a KOHKPETHO IIOJNO KOXKHOTO COpTY
3€pHOBHX 3 ypaxyBaHHSAM JAMHAMIKH BPOXKalHOCTI 3epHa
Ha 3QJTMIIKOBI TUTOMI THCIIs KOKHOTO JHst 30upanss [19];

- BaJIOBH 30ip 3epHa B TOCHOJIAPCTBI OIIHIOBAIH HE
3a CepeIHbOI0 BPOXKaWHICTIO HANPUKIHII 30MpaHH, a SIK
CYKYTHICTh MPUBATHUX BaJOBHUX 300piB 3epHA 3a KOKHUI
KaJCH/JapHUI  JeHb  30MpaHHS  IPOTSIrOM  yChOTO
30UpaIbHOTO TIEpioay, SKWUH 3aleXHTh BiJ TEMIIiB
30MpaHHs Ta oJ000BUX BTPAT 3epHa [8];

- BBEIICHO HOBE MOHATTS — KOe(ili€eHT KOPUCHOI il
KOMOaIfHOBOI0 MapKy, MpUYoMy JBoX TUmiB [15].

Harypansauit KKJ[ — BupaxkaeTbcs CTaBICHHSAM
(axtuunoro Bamooro 36opy 3epua W, 3i6pamoro

MapKOM 3a BeCh MepioJ 30MpaHHs, 10 MOTeHIIiiiHOTO — W,

pO3paxoBaHOTO  MepelN  MOYaTKoM  30MpaHHS Y
TOCHOIAPCTBI.
T.
n = ﬂ _ Z[ 0 Si'f¥0;T36 (1)
I w, SoYo

Ie Sy — IUIoIa BChOT0 30MPaNbHOr0 MacHBY IOCIIOIAPCTBA
i1 KOHKPETHOIO KYJIBTYPOIO Ta COPTOM;

Yo — TOYaTKOBa BPOXAWHICTH 3EPHOBHUX OKPEMOTO
BUJly Ta copty (Tiepel 30UpaHHIM), T/Ta;

f(o; Tys) — QyHKIIs, MO0 BUpaXKae JUHAMIKY BTpar
3epHa BiI TPHUBAJOCTI 30MpaHHS Ha 3aJUIIKOBIN ILTOIII
TICJIST KOKHOTO AHS 30MpaHHA S;.

@opmyna (1) BimoOpaxkae peanpHy CHTyaIlilo B
TOCHOIAPCTBi, KOJMM B Mipy 30HMpaHHA 3MCHIIYETHCS
30MpanbHa IUIOIA, a BPOXKaWHICTh BH3HAYAETHCS HE HA
BCifi myoImi, a Ha 3aJHIIKOBIM IICIS KOXKHOIO [HS
36upanns [10].

3  ¢opmymu (1) BuUIUIMBaE: YUM  OUTHINKH
cepeHbo1000BHI Temn 30upanHs (ra/mo6y); (T/mody),
TUM MEHIINH nepio]] 30MpaHHs, THM BHIIE HAMOJIOT 3epHa
ta Bunmit KKJI kombaitnoBoro mapky [24].

Sxmo koM0aiiH mparoe Ha 30UpaHHi Pi3HUX KYJIBTYP
(KyKypya3H, COHSIIHUKA, TPaB Ha HACIHHSA), TO BiIOBITHO
Wy =2W; a xoedimient KKJI pospaxoByerbcs sk
CEpe/IHbO3BAXKEHE 3 ypaxyBaHHAM YacTku Wi B Wy,

ANbTepHaTHBHI BapiaHTH KOMOANHHOBOTO mMapky 3
npubanzHo piBauM KK/l — 77, 3anporoHOBaHO OLIHUTH
JIOIATKOBO TEXHIKO-CKOHOMIYHHMH MOKa3HUKaMu [1].

Tomy BBeneHO MOHATTS — exoHOMiuHMA KK/, sxumit
3aJICKUTH BiJ| CIIBBITHOIIEHHS cobiBapTocTi 3epHa L o6
(rpe/T) Ta puWHKOBOI BapTOoCTi 3epHa — L, (TpH/T), Ta
BU3HAYAETHCS 3 BUpasy:

— 1 — Heos
Ny, =1 1, 2

3BiICM BHWHHUKAOTh 3aBIAHHS IIOJ0 BU3HAYCHHS
(GYHKIIOHAJIBHOTO 3B’SI3KY MIDK TOJOBHMMH (haKTOpamu
(dbopMyBaHHs BaJOBOrO 300py 3epHa Ta MPOAYKTHBHOCTI
KOMOaiiHIB, iX KIUJIBKOCTI y mapKy, IMHaMIiKH BTpar,
BUSIBJICHHSI  KUIBKOX — aJIbTEPHATHBHUX KOMOAHHOBHX
MapkiB Ta Jard M TEXHIKO-€KOHOMIYHY OLIHKY,
pospaxysaBuin  KKJI nmpyroro poxmy [16]. Ile nae
MOJKJIMBICTh TIPY OYIb-SIKMX 33aJaHUX 3HAUYCHHIX Sy 1 Y,
BU3HAYUTH ONTHMAJIbHY CTPYKTYPY KOMOAfHOBOTO Mapky
3a KUTBKICTIO KOMOalHIB Ta IXHBOT IPOYKTUBHOCTI [7].

Meta gocaiaKeHn

Mera pmochiUkeHb —  OMHCAaTH  OCOOJIMBOCTI
AQHAITHYHUX i JIX0/IB 10 KOMIUIEKCHUX KPUTEPiiB OIHKH

BUpOOHHMIITBA  3€pHA B CLITBCBKOTOCTIONAPCHKUX
MAPUEMCTBAX iHTeHcHupikarieo IH)KEHEPHOTO
MEHEKMEHTY.
Pe3yabTaTh nocaigxkeHb
HacmpaBmi  3aranpHWMil  BanmoBWid 30ip 3epHa Yy

TOCIIOIapCTBI 32 Bech 30UpalbHU TMepion 3a3BHyait
BU3HAYAETHCS CYMaPHOIO KIBKICTIO 3€pPHA, IPUBE3EHOTO 3
OISl Ha 3C€PHOOYMCHHH CTPpyM. MOXYTh pPO3pi3HATH
30upaHHs 3epHa 10 00poOKH abo micisa 00poOKH (KoMOpH
30upanHs 3epHa). CepenHst BpOXKalHICTh 3epHa 332 CE30H
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BH3HAYAETHCS MPOCTUM PO3MOJIIJIOM 3arajbHoOi KiJTbKOCTi
3i0paHOro 3epHa Ha 3arajibHy 30UPaTLHY IIONTY.

OpmHak 1 JOCHUTH NPUMITHBHHH 1 1O TOTO XK
MMACHBHHUN CTOCIO, SKWAH JHIIe KOHCTAaTye KiHICBHMA
pe3ynpTar 30uMpaHHA BpOXKAl0 Ta HE PO3KPHUBAE
MMOTEHIITHO MOJJIMBUI BajoBWH 30ip, BETMYUHY BTpaT
ypoXal Ta IXHIO NpUYMHY. be3 Iboro HEMOXKIMBO
LJIECTIPSIMOBAHO KePYBaTH 30MpaIbHUM IIPOLIECOM 1 uepe3
KOPOTKOYACHICTh NMPHOMPaHHS CBOEYACHO CKOPHUI'YBAaTH
TEXHOJIOTIYHE Ta TeXHiuHe 3a0e3neyeHHs 30HMpaJbHUX
poOiT.

VY 3B’s13KY 3 [IUM 3aIIPOMIOHOBAHO OLIBII OTIEPATUBHU
METOJ MPOTHO3YBaHHA, PO3PaXyHKYy Ta YyNPaBIiHHA
BaJIOBUM 300pOM 3epHa 3a CEe30H Ha OCHOBI BH3HAYCHHSA
N00OBUX TeMITiB 30MpaHHA, OiONIOTIYHHX Ta MEXaHIIHUX
BTpar 3epHa. Lleit MeTox m03BONSAE BUABUTH BHYTPIITHIN
MexaHi3M (OpMyBaHHs 3araJIbHOTO BaJIOBOTO 300py 3epHa
SIK CyMY CepeqHb0I000BUX 300piB, SIKi IPOTATOM TEpioxy
300py MOXYTh OyTH pI3HMMH 3QJIC)KHO BIl TEMIIiB
JI03piBaHHs KYJIbTYpH, METEOYMOB, HAsBHOCTI Ta CTaHy
TEXHIKH, BUKOPUCTAHHSA OpraHi3aliifHO-TeXHIYHUX
pecypciB TOIIO.

B peanbHux ymoBax poOOTH KOMOAHOBOTO MapKy
TOCIIO/IapCTBa 32 Oy/Ib-SIKOTO 3a/1aHOr0 00’eMy pobotu S
(3a BuHATKOM mociBiB Ha 30..40 ra) 30uUpaHHA TpHUBaE
KiTbKa THIB i3 MOCTYIIOBUM 3MEHIICHHSIM 30HMPalbHOTO
MacuBy. B mepmmii nenp 30upaHHS MOXHA BBaXKaTH, L0
BPOXAWHICTh 3€pHA - Y, 1 3aranbHUNl HAMONOT — W, €
MakcHUMalbHUMU. SIKOU Bcst mutoina Oyia 3i0paHa 3a oguH
JICHb (3MiHY), TO MaKCHMaJbHa BpOXaWHICTH Oyne y
nepmiuii  geHbp OKHUB. HacTymHoOro JHsS, BHACIiJOK
CaMOOCHIIaHHSI CTHIJIOTO 3€pHa, BPOXKaHHICTh 3epHa Ha
TUTOII, 10 3aJHIIHIIACS, Oy/I¢ B)KE MEHIIIOK 1 T.11.

Takum 4yuHOM, NeHHWH (HOOOBHWI) Temm 30MpaHHS,
TOOTO KUTBKICTh YOpaHHX TeKTapiB 3a Iei Jac, BU3HAYAE
TPHUBAJICTH BCHOTO 30MPATBHOTO MEPioy, a iIHTCHCHBHICTD
CaMOOCHITIaHHS 3epHa — OI0JIOTIYHI BTpPATH Ta 3arallbHUHA
BaJIOBUIi 30ip 3epHa.

Ha puc. 1 mpencraBmeHuii anroput™M (HopMyBaHHS
BaJIOBOrO 300py 3€pHa IEBHOI KYJIbTYpH Ta COPTY.
T'o0BHA 3aKOHOMIPHICTE — y MIpy 30HMpaHHs HpuOpaHa
wrom@a 30UIbIIYEThCS, a 3aJMIIKOBAa BpPOXKAWHICTH Ta
BaJIOBHH 30ip 3epHa 3MEHIIYIOThCS.

3BijcH 3araibHUK BasloBUil 30ip 3epHa CTaHOBHUTH
CyMy BaJIOBHX 300piB 3epHa 3a KOXEH JeHb 30MpaHHs 3
ypaxyBaHHIM 0i0JOTiYHMX Ta MEXaHIYHUX BTpAT.

Wy =Wy + Wy + W5 + - W, (3)

Bicrapmsroun Wy i W, moxma pospaxysatn KKJ|
KOMOAHHOBOTO MapKy 1y . (hopmyma 1)

IIpz po3pobmi Momeni (opMyBaHHSA 3arajgbHOTO
BaJIOBOT'O 300py 3€pHA B aHATITHIHOMY BUTJISII IPUHHSITO
TaKi MPUITYIIEHHs Ta 0OMEXEHHS:

- IPOXYKTUBHICT, KOoMOaiiHa BH3Hayamacst 3
ypaxyBaHHSIM Koedimienra BUKOPUCTAHHS
eKCIITyaTallifHOro 4acy poOOTH KoMOaiHa IpOTAroM
106u, TOOTO 3 ypaxyBaHHSM MPOCTOIB 3 TEXHOJIOTIYHUX,
OpraHi3aliiHUX Ta TEXHIYHHX NPUYMH, IO BiIIOBigae
peanbHii cutyarii (puc. 2);

- JMHAMiKa 3HIKEHHS BpPOXKAaHHOCTI 3epHa Bif
CaMOOCHIAHHs MPUIHATA U KOXKHOI KYJIBTYPHU Ta COPTY
THAWBIAYaIbHO 3a aHUMHA €KCIIEPUMEHTAIbHUX
JIOCJIII)KEHB;

- 3QJIWIIKOBAa BPOXKAWHICTh BU3HAYAETHCS IMICIS
KOXHOi J00M poOOTH KOMOAHIB Ha 3aJIUIIKOBii
30MpaNbHIN TUIONT;

- TEMIT CAMOOCHTIAHHS 3€pHA Y MEPIINi Ta OCTaHHIH
JIeHb 30MpaHHsA (TeMI BTPAT) MPUHAMAETHCS BUXOAIYH i3
CHIBBiTHOIIEHHS Yacy poOoTH KOoMOalHIB y Iieil neHb Ta
TPUBAJIOCTI POOOTH MPOTITrOM J100H;

- MExaHI4HI ~ BTpaTH  3epHa  KoMOaliHamMu
NPUIMaIOTHCS HOPMAaTHBHUMHM, TOOTO He Oinbie Hik 2%
Bi o0OMOJIOYEHOro 3epHa abo 3a KOHTPOJILHUMH
00MOJI0TaMu;

- yac pobOTH KOMOaiHIB NPOTAroM JOOU MPOTATOM
YChOTO TepMiHy 30WpaHHS TPUIHATO OIXHAKOBUM
(MOXITUBHUI BHHSATOK IS OCTAHHBOTO THS 30MpaHH:).

[puifaaTi npumymeHHS Ta  OOMEKEHHAI  HE
MOPYIIYIOTh peaJbHUMN MPOoIec poOOTH KOMOAIHIB, a IesKi
HaBiTh MiABUIIYIOTH TOYHICTh OLIHKHA pe3yJbTATIiB IX
poboTH, a 3arajoM CIPOIIYIOTh MaTeMAaTHIHI BUKIAIKH.

[Norenuiitnuii BajoBuii 30ip 3epHa mepen NO4YaTKOM
30upanHs W, BU3HAYAIH 13 PIBHSIHHS:

Wo = S0 Yo 4)
ne Sy — IoYaTKoBa IuIoma 30MpajbHOr0 MacuBy, ra;

Yo — TI0YaTKOBA BPOXKaHHICTh 3epHA Eepe] HOYaTKOM
30upaHHs, T/Ta.

JeHHe 30MpaHHs BU3HAYAIH TaK:

by = N - Wey - Te (5)
ne N — KITbKICTh MPaIoYnX KOMOANHIB, MIT.;

W, x. — ekclulyarauiiiHa MpOAYKTHBHICTH KoMOaiiHa,
ra/ron;

T, — roguan podoTH POTATOM 100U, TO/T00Y.

Takum ywmHOM, y mnepiuuid neHp 30upaHHA Oyne
puOpaHO BpOKai 3 TUTOMII

S1 =N W - Ty (6)
Banosuii 30ip 3epHa 3 1i€l mwiomnti
T.
W1=51-y1=51-if1-y0:7’35-y0 O

Bpoxaiinicth 3epHa y;, HaBejeHa Ha puc. 1, 3
ypaxyBaHHIM BTpaT BijJi CAaMOOCUTIAHHS B JIeHb 30MpaHHs
BHU3HAYAETHCS 32 TaKOIO (POpMyIIor0:

yi=35 ‘ZT_ifl Yo Tss * Yo

3anmumkoBa 30MpabHA IUIOINA TiCIS MIEPIIOTO JHS

30upaHHs:

Spp=8— 5 (8)
3anuIrkoBa BpOKaifHICTh Ha Il IO
Va1 = Y1 — Yof2 Yoi Tus ©)

[Ticnst qpyroro JiHst NpUOUpPaHHS BiAMOBITHO:
Sy =N-Wey - Ty (10)
Saz =So =51 =5, (11)
W, =Sy, =S y1 = Yof2 YoiTss (12)

[Ticns Tperboro qHS 30MpaHHs:
Sz =N Wy - T (13)
Saz =80 — 51— 5, — 53 (14)
W3 =S3y3 =353, —Yofs Yo Tss (15)

BiamosigHo B OCTaHHI JeHb 30UpaHHs
Sp = Ng - Wey - Ty

(16)
TTI.
o4 Yn-17 Yofn Yoi Tss 17)
@daktnyHui cymapHui BanoBuid 30ip 3epHa i3
3arajpHOI wiomi Sy Oyne:
ch =Sy +S Y, + 83 Y3+ e+ Sy

Yno1+Sn Yn = Z?(Si Vi) (18)

Wo =5V =5
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TToTeHUHIIT BAJIOBHI
30ip 3epHa Wy,

ITouarkosa
30HpanbpHa
mioma — Sy

[Toyarkoa
BPOXKAHHICTE Ha
3aranbHii o - yo

AR

Y

Banoswii 30ip 3a 1-it
JieHb 30MpaHHs

Y

ITnoua, 3i6pana B
nepimii 1eHb

v

Vpoxaiinicts Mo,
| 3i Oparoro B nepuit
JEHb 30HpaHHs —

yi=y0

30upanHs - S;
h 4
3anuikosa
nmonta | Baosuii 36ip 3a 2-if
S4=80-S; JIcHB 30MpaHHs

SaHIITKOBA BpOKaHHICT |
micys nepioro jus  f
30upanHs

Ay=yo-II;

- [Inowa, 3i6pana |
. B IpyrHil 1eHb |
30HpaHHs — S,

A 4

BposkaiiHicTs mos,
3i0paHoro B Apyruit
JIeHb 30HpaHHs - Ay,

Banosmii 36ip 3a 3-i

!

ITnoua, 3idpana
B TPETiii JIcHb
30upanHs — S3

JIeHb 30UpaHHs

3anunIKoBa BPOXKAHHICTE
3epHa, 310paHoro mics
JPYTOTO JHSA 36HMPaHHS
Ay=Ay -1,

I
| Tlnoma, 3i0pana B
| ocTaHHIH jgeHb -S,

| Banosnii 36ip 3a octanHill |
i NIeHb 30UpaHHs

;Wn:Sn'Ayn

3anuirkoBa BpokaiHicTh
3epHa Ha Mol B OCTaHHIi
JIeHb 30UpaHHA

Ayn:Ayn'J' n-1

Puc. 1. Anroputm popmyBaHHS BajoBOro 300py 3epHa IEBHOI KyJIBTYPH Ta COPTY Bij HEPIIOTrO 1O OCTAHHBOTO JTHS
36upanns (I1; — BTpaTH 3epHa BiJ CAMOOCHUITAHHS ITiCIs KOXKHOTO THS 30UpaHHs T/Ta).

Fig. 1. Algorithm for the formation of gross grain harvest of a certain crop and variety from the first to the last day
of harvest (I1; — grain loss from self-shedding after each day of harvest t/ha).
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Puc. 2. 3mina HeoOXiHOT KiNbKOCTI KOMOAIHIB Pi3HUX KIJIACiB 3a O1IbII0T Bapiallii BpOXKaHHOCTI 3epHa.
Fig. 2. Change in the required number of combines of different classes with a greater variation in grain yield.
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BcTaHoBNeHO, 10 cepenHA JEHHA NPOLYKTUBHICTH
KoMOaifHa TPOTATOM TEPIIUX 3 POKIB BHKOPHUCTAHHS
cranosuia 14,6-16,1 ra; cezonna — 302-314 ra; HaMoJIOT
3epHa —59-161 13a menp i 1280-1440 1 — 3a ce30H (puc. 2).
Jns oTpuMaHHA HEOOXiZHOI MPOIYKTHUBHOCTI 1 SIKOCTI
00MOJI0TY HEOOXiHO TIOCTIHHO CITiIKYBAaTH 32 BEJINYNHOIO
3a30py Mbk Oapabanom 1 mimbapaGamusm. Jis
M/IBUIIEHHS ~ TPOJYKTHBHOCTI BHBaHTaXXEHHS 3€pHa
JOLIIBHO TMPOBOAMTH i 4Yac pyxy O0e3 3yHHHKH
KomOaiiHa, OCKIIBKM TpW Hamonotri 60 T 3a JeHb
BTpadaeTscst npubmmsHo 1,6 rom poboyoro wacy.
Buseneno, mo icHyro9a cucteMa 30MpaHHS ypoKaro He
BpaxoBy€ OUHAMIKH JO3piBaHHSA 3€pHA 1 COJOMH Ta iX
LTEOBOTO TPW3HAYEHHS 3a CXEMOIO: BXiA y TIpoIiec
(mepma (aza), OCHOBHa YacTHHA i3 BHUIIE CEPEIHHOTO
(mpyra ¢asza) i Buxig 3 mpomecy (Tpers dasza),
HeeeKTHBHA Yepe3 HU3BKY KHUBYUICTh CHCTEMa 30MpaHHS
B OpraHi3alisx, perioHax i o0jacTsx B IEpLIii 1 TpeTii
(dazax. AHai3 YHCIOBUX IMOKAa3HUKIB CBIAYUTH, IO IPHU
30MpaHHI BCIX KYJBTYp TEMII Npolecy B mepuiii ¢asi
30UIBIIY€THCSl IOBUIBHO, B JPYTii — HIBHIIE, @ HA BUXO/I
cnajae 10 MiHIMaibHOTO. Y mepiii ¢asi cepenHiii TemMn
IUIS )KWATA, STYMEHIO, BiBca 1 IMIIEHHUI JOCSATAE BiAINOBIIHO
0,25; 0,21; 0,30 i 0,26 TpuBanocTi mukiIry. TpuBamicTh
30MpaHHs KOXKHOI KYJIBTYPH 3 TEMIIOM BHILE CEPEIHBOTO
CTaHOBHUTb MECHIIIC IIOJIOBMHH TPUBAJOCTI LHUKIY, a 3
TEMIIOM HW)XKYE CEpeOHBOro — OUIbllie ITOJOBHHH.
3araipHUIl BUCHOBOK 3 HaBEICHUX IaHHUX 3BOAUTHCS JO
Toro, mo 26-33% Bpoxkalo B TOCIOAAPCTBAX MOXKHA
oTpUMaTH IpU 3acCTOCYBaHHI  pecypco3depirarouux
TEXHOJIOTiH. AHAaNi3 i CHHTE3 3aKOHOMIPHOCTI MPOIECY
30MpaHHsl ypOXKAl0 CBITYUTh, IO MPOTATOM OJHOTO IHS
MakcuMansHul Temn gocsras 18,2-34,9% Bcboro obcsry,
110 TIEPEBHIIYBAJIO CepeHiil Temi 10 3,58 pasa.

TakuM 4MHOM, y Mipy 30UpaHHs BHECOK IOACHHOTO
BAJIOBOTO 300py B 3arajbHUi HAMOJIOT 3epHa 3a CEe30H
Jieai MEHIIUK i MeHIINN depe3 3HIKCHHS BPOXKaHOCTI
3epHa BiJl CAMOOCHIIAHHS 32 OJHAKOBHX JOOOBHX TEMIIIB
30upaHHs.

Ilpn HOpMAaTMBHMX MEXaHIYHMX BTpaTrax 3epHa 3a
komOaitnamu (2%) [14, 52] dakTuunuii HamonoT 3epHa
Oyie 111e MEHIINM 1 CKIIaje:

W4 = 0,98 %1(S; - ¥1)
Jie N — 3arajbHa KijbKiCTh qHIB 30MpaHHsI n = Tyq.

JenHuit Temn 30upaHHsA S 1 MOKHA BHPa3UTH depe3
napameTpu KoMOaiiHa:

(19)

Si=N-01:-B,-V,'T, (19)
ne B, — mmpuHa 3axBary *HHMBapKu KoMOaiiHa, M;
V}, — BUAKICTE pyXy KOoMOaiiHa, KM/TOJI.
S; = N, - 2&Kexe (20)

1+agy;

Q) — IPOITYCKHA CIIPOMOXHICTh KOMOaliHa, Kr/c;

Q¢ — BITHOIIEHHS Mach COJIOMH JI0 MacH 3€pHa B
X71100CTO¥;

Y; — TOTOYHA BPOXKAHHICTH 3epHa Ha MOJ, MLIO
3abupaerbes, T/Ta.

3BizcH 3araspHa MaTeMaTHYHA MOJETH PO3PAXYHKY
BaJIOBOTO 300py 3epHa Ha IUIOII S, 3 YypaxyBaHHIM
JMHaMIKM BTpaT 3€pHa Bl CAMOOCHUIIaHHS 1 MEXaHIYHHX
Horo BTpar KomOaiiHamMHM HpW mHpHHI 3axBary B, Ta
HIBUIKOCTI KoMOaliHa Vj, MaloTh BUTJISIL:

[ToyaTok

Beenenna
BHXITHHX TaHHX

3Gupania Kinenp
IMnowa S,
S, - 3a1aHa ' S, - Hesamana
v N OhopMaenna
PeKOMEH AL
Arpocpok
30upaHHa -
3amaHni- Ty Tug-he sananmii BHOIP ONTHMANEHHX
4 : BapianTis s pisnnx
POIPAXYHOK TOTHHHOT YMOB 30HPaHHs
NPOIYKTHRHOCT]
WILTEPHATHEHHX
KOMOAIANIR KIACIR B
3 no 14 krfe =
ULt IoBTopHHil pospaxyHok
¥ MOKAIHHEIR SEKTHBHOCT]

BCTquMc“H“ ITa'DK'i'ﬁ Hicﬂﬂ KOPHryBaHHa
TpHBIOCT pOOOTH Ha y Y

LAY —»| Bu3HaueHHs KHHE

TUTOMI-S,, TIPH

pisnomy N, ta Wy

Kopuryranus
CTPYKTYPH NapKy

Busnadenns -
H(_JTpiﬁHOjl' DopyyBAHHA
KITBKOCTI AIBTEPHATHEHHX

xombainie Ny 3a [ napxis komGaiinis
3a1AHIMH T
S Wi tii T, PospaxyHok _
HATYPAILHAX TEXHIKO-
EKOHOMITHHX
TIOKa3HHKIB

|

TlopisHaneHuit
aHani3 napkie 2
KK apyroro poay

ornrumizamii
TEXHIKO-

Puc. 3. Aunroput™m itepauiiiHol
CTPYKTYpH  KOMOaifHOBOro  mapky  3a
€KOHOMIYHHMMHU ITOKa3HUKaMU X pO6OTI/I.

Fig. 3. Algorithm for iterative optimization of the
structure of the combine fleet according to the technical
and economic indicators of their work.

Y pospobieHomy amroput™mi (puc. 3) € Ba
NPUHIMIOB] BapiaHTH: 30HMpajbHA IUIOIIA MOXE OyTH
3amaHa ab0 He 3ajaHa (TPeTid mepexin B ajroputmi). Y
MEepIIOMY BHIIQJIKy TapK pO3PaxOBYEThCS i 3aJaHy
TUTONLY 3 Pi3HOIO TPUBANICTIO IPUOUPAHHS, Y TOMY YHCII i
3a arpoTEeXHIYHUI TEPMiH.

VY npyromy Bumnaaky GpopMyeThCs Mapk KOMOAWHIB i
BU3HAYAETHCSA, SIKY IUIOILY BiH MOXKE NPHOpATH 3a pi3HOI
TpHUBAJOCTI 30mpampHUX poOiT. llei BapiaHT ypakae
TOCIO/IapCTB 3 00MEXEHUMH (hiHAHCOBHMMH pECypCcaMu.

OCKUTBKY 3araibHUI BaJIOBHiA 30ip 3epHA 3aJICKUTH
BiJl ICHHUX (IOOOBWX) TEMITiB 30MpaHHS, TO BUHHUKAIOThH
aNTbTEPHATHBHI KOMOAWHOBI TapKH 3a CTPYKTYPOIO Ta
NpOJNYKTUBHICTIO. Hampukian, wmanuii napk — moao
MOYaTKOBOro 00csry poOiT (BHXiIHOI IUIONI) BUMAarae
MeHIe (hiHaHCOBUX, MaTepialbHUX Ta KaJIpOBUX PECYPCIB,
aze 3MOoJe MpUopaTH 3aJany IIOLLY POTArOM TPUBAJIOTO
4acy i BIAMOBIAHO 3 OiIbIIMMH Gi0JOTIYHUMH BTPATAMHU.
Benunkuii mapk 3a KUIBKICTIO Ta NPOAYKTUBHICTIO MOXE
MIBUAKO 3aKIHYUTH TpHOMpaHHA 3 MIHIMAIBHUMHU
OloJIOTIYHMMHK BTpaTaMH, ajleé BHUMaraTuMe BEIIMKHX
BUTpaT Ha CBOIO PoOOTy. 3BiJICM BHHUKAIOTh YHCIICHHI
JIbTEPHATHBHI BapiaHTH.

Taka >k TeHaeHIis 30epiraeTbcst 1 3a IHIIAX
YpOXKalHOCTEN 3€pHOBUX KyJbTYp, ILIO BKa3zye Ha
30i7pIIeHAS €(PEKTUBHOCTI 3epHO30MpaTbHUX KOMOaiHiB
BHCOKHX KJaciB 3i 30UTbIIEHHSIM 30MpajbHOi ILJIOMIL.
Tobro i rocmogapcTB 3 BEJIMKOTOBAPHHUM
BHUPOOHHUIITBOM 3€pHA JOLUIBHININMH € KOMOAiHH Kilacy
10 xr/c i BuE.
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Bepexne mpubupanHs 3 PiBHOMIPHUM PO3IOIIIIOM
MOKHUBHHUX 3QJIMIIKIB Jy)Xe€ BaXIHBE 3a OyIb-gKOi
TEXHOJIOTii. A SKIIO YHUKHYTH TPOXOMIB TEXHIKH, sSKa
VIIIIBHIOE TPYHT, MOXHA 30€pertm CIPYKTypy Ta
3MEHIIUTH BUTPATH IIPH HACTYITHUX ONEPaLlisiX.

Jis rocofapceTB, sSIKi MalOTh BEJIUKI MO, TOMUIFHO
3BEpPHYTH yBary J10 OyHKepH-Iieperpy3uuku (puc. 4), siki
JI03BOJISIFOTH 3MEHIIUTH JIOTiICTHYHI BUTPATH, YHUKHYTH
B3Ny Ha TmOJI aBTOMOOUTIB, OCTaHHI 3aJMIIAOThH
yuiibHeHy Kodiro. Takox, OyHKepH-TlepeBaHTa)KyBaui
MOXKHa OCHACTHUTH CHCTEMOIO BaroBoro oOJiKy Ta
KoHTpoJto. HaniiiHnMu npuuen-nepeBanTaKyBauaMH € Ti,
10 Y CBOEMY aCOPTUMEHTI MaroTh, SIK 3PHOBI OyHKEpH 3
MIPOAYKTUBHUMH IITHEKaMH 3 €MHICTIO OyHKepa Big 20 mo
45 ™% Tak i yHiBepcanbHi HpUYENd 3 MOXKIMBICTIO
OCHAIIICHHS ITHEKOM, eMHICTIO OyHKepa Bix 20 mo 50 M3,

EE
(5 . o .

Puc. 4. Ynockonaneni cxemu mig No-till.
Fig. 4. Improved schemes at No-till.

IlepeBaru OyHKepiB-
NepPEeBAaHTAXKYBaYiB:

- TI0 TOJIO TEPEMIIIYIOThCS TUTBKH KOMOAaWHH Ta
TPaKTOpH 3 MEepeBaHTaKyBayaMH. 3a PaxyHOK 3HIIKCHHS
HaBaHTa)XCHHs Ha IPYHT 30epiraeTbcsi CTPYKTypa IPYHTY;

- HeMae€ KoJil BiJ aBTOMOOINs, Ha pyHHYBaHHS SKOT
MOTPiOHI TOJATKOBI BHUTPATH COJIAPKH i 4aC OCHOBHOI
00po0OKH;

- 3a TexHoyoril moBepxHeBOi 00poOku ab6o No-till,
KoMOaiiHy He OTPiOHO TXaTH A0 MeXi IoJIs.

byHkepu-niepeBaHTaxkyBadi  oOyajHaHI  BaroBOIO
cucremoro koHtpomo FWS (puc. 5), a Takox Ha

BUKOPUCTAHHSA

KoMOaiHax Ta BAaHTAXXHOMY TpchnopTi BCTaHOBJICHO
O6J'IaI[HaHH$[ CJICKTPOHHOT'O pOSHiSHaBaHHS[ Ta KOHTPOJIIO.

// r '

Puc. 5. Cucrema konrpoiro FWS.
Fig. 5. FWS control system.

KoHTpo:b 3aBaHTaXEeHb HA aBTOTPAHCIIOPT (pHC. 6):

- 30ip Bimomocreld i3 KOXHOro KomOaiiHa
IHAMBITyaIbHO.

- CKJIaIaHHS KapT BPOXKAHHOCTI.

[Ipu HaxmageHHi Tpekepa pobotu kombaitHa (GPS)
MOJKHA BUIUTNTH JUISTHKY TIOJIS 3 PI3HOIO BPOXKAWHICTIO Ta
SIKICTIO.

) 2017-08-25 00:00 - 2017-08-26 00:00
Baimysesumi

L

Q2 @ kmzB252cC H/A N
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Q 2 @ TRP-1 N/A
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Q 2 @ TRP-100 N/A
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2017-0825 14:56:43  [§] 655 821 uLw-7 Lexion_S653
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Puc. 6. Tpekep poboTu komMOaiiHa.
Fig. 6. Combine operation tracker.

AHaIITHYHI BIIOMOCTI Ta OHJIaWH KOHTPOJIB (pHC. 7):

- aBTOMaTHYHE 3aBaHTA)XXCHHS BIIOMOCTEH Ha cepsep,
y T.4. TEJIEMETPisl TPaKTOPA;

- MOBHA JOKYMEHTAIIis 30MpaHHs Bpokaio 0e3 BTparT;

- OMEPaTHBHUI KOHTPOJIb X0y 30MpaIbHUX POOIT.

.fﬂg

Cxopoctb (km/ &
4)

100- 150 r ‘ : 5 @5\[@~
L @ &J&Jl
@ v\ \@

Puc. 7. Tenemetpist komOaifHa.
Fig. 7. Combine telemetry.

SIKi 3MIHUM CHIOCTEPIraloThCs:

- BICOKa IPOIYKTHBHICTH KoMOaiitHiB. [Ipu 3aTpummi
aBTOTPAHCIOPTY OJMH OyHKEp-HaKONHYyBau MOXeE
MIPOIOBXKHTH poOoTy 3-4 KOMOaHIB.

- ONOpPHHHA TYHKT TNpHiiMae BpoXal 3 Pi3HUX
rOCIoJIapCTB, 32 BHCOKOI BOJIOTOCTI 3€pHa € 4Yepra Ha
po3BaHTakeHHA. [IpH 3aTpUMIIl OJJHOTO aBTOTPAHCIIOPTY:
25 xB * 4 xomM0Oaiinu = pomarkoBo + 100 xBwiMH
MPOAYKTUBHOT poOOTH KOMOAIHIB.

Hani tenemerpii oNnTHMI3ylOTh pOOOTY arpoOHOMIB,
JIOTiCTIB, OyXTantepiB Ta EKOHOMICTIB.

OmnepaTHBHICTh  yXBaJIeHHS  pimeHb.  MoxHa
po3paxyBaTH 1o KOHiil arpo¢ipmi ONTHMaNbHY KiJbKiCTh
KOMOaifHIB Ta aBTOTPAHCIIOPTY, BHECTH KOPEKTHBH.
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BucHoBkH

1. BcTaHOBIIEHO, IO CepeaHs ACHHA MPOAYKTUBHICTH
KoMOaifHa TPOTATOM TEPIINX 3 POKiB BUKOPHCTAHHA
cranosuia 14,6-16,1 ra; cezonna — 302-314 ra; HaMoJIOT
3epHa — 59-161 T 3a meHs i 1280-1440 T — 3a ce30H. AHaII3
i CHHTE3 3aKOHOMIPHOCTI TpoIlecy 30UpaHHS YpOXKaro
CBIIYMTB, IO MPOTSTOM OJHOTO JHS MaKCUMAaJIbHUH TEMIT
nocsraB 18,2-34,9% Bchoro o0cCsTy, IO MEPEBUIIYBAIIO
cepenHii Temi a0 3,58 pasa.

2. Y pospobnenomy anroput™mi (puc. 3) € naBa
NPUHIMIOB] BapiaHTH: 30HMpajbHa IUIOIMIA MOXE OyTH
3amaHa abo He 3amaHa (TpeTiii mepexig B anroputmi). Y
MEPIIOMY BWIIAJKYy IApK pO3pPaxOBYeThCA Mif 3aJaHy
IUTOIIY 3 Pi3HOIO TPHUBATICTIO MPUOUPAHHS, Y TOMY YHCII 1
3a arpOTeXHITHNH TEPMiH.

Cnucok gitepatypu

1. Sergejeva N., Aboltins A., Strupule L., Aboltina B.
Mathematical knowledge in elementary school and for
future engineers. Proceedings of 17th International
Scientific ~ Conference = “Engineering  for  rural
development”. Jelgava, Latvia, May 23-25, 2018, Latvia
University of Agriculture. Faculty of Engineering. Vol. 17.
P.1166-1172.

2. Dubbini M., Pezzuolo A., De Giglio M,
Gattelli M., Curzio L., Covi D., Yezekyan T., Marinello F.
Last generation instrument for agriculture multispectral
data collection. CIGR Journal. 2017. Vol. 19. P. 158-163.

3. YataV.K,, Tiwari B.C., Ahmad, I. Nanoscience in
food and agriculture: research, industries and patents.
Environmental Chemistry Letters. 2018. Vol. 16. P. 79-84.

4. Masek J., Novak P., Jasinskas A. Evaluation of
combine harvester operation costs in different working
conditions. Proceedings of 16th International Scientific
Conference “Engineering for rural development”. Jelgava,
Latvia, May 24-26, 2017, Latvia University of Agriculture.
Faculty of Engineering. Vol. 16. P. 1180-1185.

5. Rogovskii I., Grubrin O. Accuracy of converting
videoendoscopy combine harvester using generalized
mathematical model. Scientific Herald of National
University of Life and Environmental Science of Ukraine.
Series: technique and energy of APK. Kyiv, Ukraine. 2018.
Vol. 298. P. 149-156. doi: 10.31548/me.2018.04.149-156.

6. Viba J., Lavendelis E. Algorithm of synthesis of
strongly non-linear mechanical systems. In Industrial
Engineering — Innovation as Competitive Edge for SME,
22 April 2006. Tallinn, Estonia. P. 95-98.

7. Luo A.CJ., Guo Y. Vibro-impact Dynamics.
Berlin: Springer-Verlag, 2013. 213 p.

8. Astashev V., Krupenin V. Efficiency of vibration
machines. Proceedings of 16th International Scientific
Conference “Engineering for rural development”. Jelgava,
Latvia, May 24-26, 2017, Latvia University of Agriculture.
Faculty of Engineering. Vol. 16. P. 108-113.

9. Zagurskiy O., Ohiienko M., Rogach S., Pokusa T.,
Titova L., Rogovskii I. Global supply chain in context of
new model of economic growth. Conceptual bases and
trends for development of social-economic processes.
Monograph. Opole. Poland, 2018. P. 64-74.

10. Drga R., Janacova D., Charvatova H. Simulation
of the PIR detector active function. Proceedings of 20th
International  conference on  Circuits,  Systems,
Communications and Computers (CSCC 2016), July 14-
17, 2016, E D P Sciences, 17 Ave Du Hoggar Parc D
Activites Coutaboeuf Bp 112, F-91944 Cedex A, France,
Vol. 76. UNSP 04036.

11. Novotny J. Technical and natural sciences
teaching at engineering faculty of FPTM UJEP.
Proceedings of 15th International Scientific Conference
“Engineering for rural development”. Jelgava, Latvia, May
23-25, 2016, Latvia University of Agriculture. Faculty of
Engineering. Vol. 15. P. 16-20.

12. Pinzi S., Cubero-Atienza A. J., Dorado M. P.
Vibro-acoustic analysis procedures for the evaluation of
the sound insulation characteristics of agricultural
machinery. Journal of Sound and Vibration. 2016.
Vol. 266. Issue 3. P. 407-441.

13. Rogovskii I. L. Systemic approach to justification
of standards of restoration of agricultural machinery.
Machinery & Energetics. Journal of Rural Production
Research. Kyiv. Ukraine. 2019. Vol. 10. No 3. P. 181-187.

14. Rogovskii I. L. Consistency ensure the recovery of
agricultural machinery according to degree of resource's
costs. Machinery & Energetics. Journal of Rural
Production Research. Kyiv. Ukraine. 2019. Vol. 10. No 4.
P. 145-150.

15. Pozogcekuii I. JI. AATOPUTMIYHICT BH3HAYCHHS
MePiOANIHOCTI BITHOBJIEHHS Mparne3JaTHOCTI
CUIBCHKOTOCIIOIAPCHKUX MAIMH 33 CTyNEHEM BHUTpAaT iX
pecypcy. Machinery & Energetics. Journal of Rural
Production Research. Kyiv. Ukraine. 2020. Vol. 11. No 1.
P. 155-162.

16. Rogovskii I., Titova L., Novitskii A., Rebenko V.
Research of vibroacoustic diagnostics of fuel system of
engines of combine harvesters. Engineering for Rural
Development. 2019. Vol. 18. P. 291-298.

17. Kalinichenko D., Rogovskii 1. Decision for
technical maintenance of combine harvesters in system of
RCM. MOTROL. An International Quarterly Journal on
Motorization and Energetics in Agriculture. Lublin. 2017.
Vol. 19. No 3. P. 179-184.

18. Kalinichenko D., Rogovskii 1. Modeling
technology in centralized technical maintenance of
combine harvesters. TEKA. An International Quarterly
Journal on Motorization, Vehicle Operation, Energy
Efficiency and Mechanical Engineering. 2017. Lublin—
Rzeszoéw. Vol. 17. No 3. P. 93-102.

19. Kalinichenko D., Rogovskii 1. Method for
determining time of next maintenance of combine
harvesters. TEKA. An International Quarterly Journal on
Motorization, Vehicle Operation, Energy Efficiency and
Mechanical Engineering. 2018. Lublin—Rzeszow. Vol. 18.
No 1. P. 105-115.

20. Kaniniuenxo M. FO., Pocoeécvkuii I. JI.  Anami3

CHCTEM 1 CTpaTerii TEeXHIYHOro OOCIYrOBYBaHHS
3epHO30MpaNbHUX KOMOAWHIB Ta X CKJIaJIOBUX YACTHH.
HaykoBuit  BicHmk  HarmioHampHOTO  yHiBEpCHUTETY

GiopecypciB 1 TpupojoKopucTyBaHHA YKpainu. Cepis:
texHika Ta enepreruka AIIK. Kwis. 2017. Bunm. 258.
C. 380-390.

21. Kaniniuenko /[. 1O., Poecoscoxuii 1. JI.  1lltyuni
KOTHITUBHI ~ CHCTEMH B  TIpolecaXx  TEXHIYHOIO


http://www.findpatent.ru/patent/247/2475854.html
http://www.findpatent.ru/patent/247/2475854.html

136

1. JI. PoroBchkuii

00CITyroByBaHHS 3epHO30MpaTHLHIX KOMOaifHiB.
HaykoBuit  BicHmk  HarmioHamsHOTO  YHIBEPCHUTETY
6iopecypciB 1 mpupomokopucTyBaHHS Ykpainnm. Cepis:
texnika Ta eHepreruka AIIK. Kuis. 2017. Bum. 262. C.
353-361.

22. Rogovskii I. L. Probability of preventing loss of
efficiency of agricultural machinery during exploitation.
HaykoBuii  BicHuk  HamioHaabHOTO  YHIBEpCHUTETY
GiopecypciB 1 mpupomokopucTyBaHHs Ykpainu. Cepis:
texHika Ta eHepreruka AIIK. Kwuis. 2017. Bum. 258.
C. 399-407.

23. Poeoscokuii I. JI. MeTOOOTIYHICT, BUKOHAHHS
TEXHOJIOTIYHHAX OTepaliii BiIHOBICHHS Ipale3laTHOCTi
CITBCBKOTOCIIONAPCHKUX ~ MAImIMH  TIPH  OOMEXEHUX
pecypcax. Hayxkoswuit BiCHUK HamionamsHoro
yHiBepcuTeTy OiopecypciB 1 NPHPOJOKOPHUCTYBAHHSI
VYxpainn. Cepist: TexHika Ta eHepreruka AIIK. Kuis. 2015.
Bum. 212. 4. 1. C. 314-322.

24. Rogovskii Ivan.  Graph-modeling when the
response and recovery of agricultural machinery.
MOTROL. Lublin. 2016. Vol. 18. No 3. P. 155-164.

25. Pozoescvruii 1. JI. Moenb CTOXaCTHYHOT'O
mporecy BiJTHOBJICHHS Mpane3aTHOCTI
CUTBCBKOTOCIIONApChKOi  MAaliMHU B O€3iHepIiHHUX

cucremax i3 3amisHenHsM. Machinery & Energetics.
Journal of Rural Production Research. Kyiv. Ukraine.
2020. Vol. 11. No 3. P. 143-150.

26. Poeoscokuii 1. JI. Mogperi (dbopmyBaHHS
AJIbTCPHATHB iH)KeHepHOFO MCHCPKMCHTY B MCTOAAX
i ABUILIEHHSA BHpOGHI/IuTBa 3€pHa B
CimbChKOTOCTIONAPChKHUX mimnpuemcTBax. Machinery &
Energetics. Journal of Rural Production Research. Kyiv.
Ukraine. 2021. Vol. 12. No 1. P. 137-146.

27. Rogovskii I. L. (2021). Resource of removal
expenses for strong agricultural period of volume of
operations. Machinery & Energetics. Journal of Rural
Production Research. Kyiv. Ukraine. Vol. 12. No 2.
P. 123-131. http://dx.doi.org/10.31548/machenergy2021.
02.123.

References

1. Sergejeva N., Aboltins A., Strupule L., Aboltina B.
(2018). Mathematical knowledge in elementary school and
for future engineers. Proceedings of 17th International
Scientific =~ Conference = “Engineering  for  rural
development”. Jelgava, Latvia, May 23-25, 2018, Latvia
University of Agriculture. Faculty of Engineering. 17.
1166-1172.

2. Dubbini M., Pezzuolo A., De Giglio M,
Gattelli M., Curzio L., Covi D., Yezekyan T., Marinello F.
(2017). Last generation instrument for agriculture
multispectral data collection. CIGR Journal. 19. 158-163.

3. Yata V.K., Tiwari B.C., Ahmad, I. (2018).
Nanoscience in food and agriculture: research, industries
and patents. Environmental Chemistry Letters. 16. 79-84.

4. Masek J., Novak P., Jasinskas A. (2017).
Evaluation of combine harvester operation costs in
different working conditions. Proceedings of 16th
International Scientific Conference “Engineering for rural
development”. Jelgava, Latvia, May 24-26, Latvia

University of Agriculture. Faculty of Engineering. 16.
1180-1185.

5. Rogovskii 1., Grubrin O. (2018). Accuracy of
converting videoendoscopy combine harvester using
generalized mathematical model. Scientific Herald of
National University of Life and Environmental Science of
Ukraine. Series: technique and energy of APK. Kyiv,
Ukraine. 298. 149-156. doi: 10.31548/me.2018.04.149-
156.

6. Viba J., Lavendelis E. (2006). Algorithm of
synthesis of strongly non-linear mechanical systems. In
Industrial Engineering — Innovation as Competitive Edge
for SME, 22 April 2006. Tallinn, Estonia. 95-98.

7. Luo A.CJ., Guo Y. (2013). Vibro-impact
Dynamics. Berlin; Springer-Verlag. 213.

8. Astashev V., Krupenin V. (2017). Efficiency of
vibration machines. Proceedings of 16th International
Scientific =~ Conference  “Engineering  for  rural
development”. Jelgava, Latvia, May 24-26, Latvia
University of Agriculture. Faculty of Engineering. 16. 108-
113.

9. Zagurskiy O., Ohiienko M., Rogach S., Pokusa T.,
Titova L., Rogovskii 1. (2018). Global supply chain in
context of new model of economic growth. Conceptual
bases and trends for development of social-economic
processes. Monograph. Opole. Poland, 64-74.

10. Drga R., Janacova D., Charvatova H. (2016).
Simulation of the PIR detector active function.
Proceedings of 20th International conference on Circuits,
Systems, Communications and Computers (CSCC 2016),
July 14-17, 2016, E D P Sciences, 17 Ave Du Hoggar Parc
D Activites Coutaboeuf Bp 112, F-91944 Cedex A, France,
76, UNSP 04036.

11. Novotny J. (2016). Technical and natural sciences
teaching at engineering faculty of FPTM UJEP.
Proceedings of 15th International Scientific Conference
“Engineering for rural development”. Jelgava, Latvia, May
23-25, Latvia University of Agriculture. Faculty of
Engineering. 15. 16-20.

12. Pinzi S., Cubero-Atienza A.J., Dorado M.P.
(2016). Vibro-acoustic analysis procedures for the
evaluation of the sound insulation characteristics of
agricultural machinery. Journal of Sound and Vibration,
266 (3). 407-441.

13. Rogovskii 1. L. (2019). Systemic approach to
justification of standards of restoration of agricultural
machinery. Machinery & Energetics. Journal of Rural
Production Research. Kyiv. Ukraine. 10(3). 181-187.

14. Rogovskii I. L. (2019). Consistency ensure the
recovery of agricultural machinery according to degree of
resource's costs. Machinery & Energetics. Journal of Rural
Production Research. Kyiv. Ukraine. 10(4). 145-150.

15. Rogovskii 1. L. (2020). Algorithmicly determine
the frequency of recovery of agricultural machinery
according to degree of resource's costs. Machinery &
Energetics. Journal of Rural Production Research. Kyiv.
Ukraine. 11(1). 155-162.

16. Rogovskii I., Titova L., Novitskii A., Rebenko V.
(2019). Research of vibroacoustic diagnostics of fuel
system of engines of combine harvesters. Engineering for
Rural Development. 18. 291-298.

17. Kalinichenko D., Rogovskii I. (2014). Decision for
technical maintenance of combine harvesters in system of


http://dx.doi.org/10.31548/machenergy2021.%2002
http://dx.doi.org/10.31548/machenergy2021.%2002

AHAJITUYHICTb KOMITJIEKCHUX KPUTEPIIB OLIIHKW BUPOBHULITBA 3EPHA ... 137

RCM. MOTROL. An International Quarterly Journal on
Motorization and Energetics in Agriculture. Lublin. 19(3).
179-184.

18. Kalinichenko D., Rogovskii I. (2017). Modeling
technology in centralized technical maintenance of
combine harvesters. TEKA. An International Quarterly
Journal on Motorization, Vehicle Operation, Energy
Efficiency and Mechanical Engineering. Lublin—Rzeszow.
17(3). 93-102.

19. Kalinichenko D., Rogovskii 1. (2018). Method for
determining time of next maintenance of combine
harvesters. TEKA. An International Quarterly Journal on
Motorization, Vehicle Operation, Energy Efficiency and
Mechanical Engineering. 18(1). 105-115.

20. Kalinichenko D. Yu., Rogovskii, I. L. (2017).
Systems analysis and strategies for technical maintenance
of combine harvesters and their parts. Scientific Herald of
National University of Life and Environmental Science of
Ukraine. Series: Technique and energy of APK. Kyiv. 258.
380-390.

21. Kalinichenko D. Yu., Rogovskii, I. L. (2017).
Artificial cognitive systems in the processes of technical
maintenance of combine harvesters. Scientific Herald of
National University of Life and Environmental Science of
Ukraine. Series: Technique and energy of APK. Kyiv. 262.
353-361.

22. Rogovskii I. L. (2017). Probability of preventing
loss of efficiency of agricultural machinery during
exploitation. Scientific Herald of National University of
Life and Environmental Science of Ukraine. Series:
Technique and energy of APK. Kyiv. 258. 399-407.

23. Rogovskii I. L. (2015). Metodological
performance of technological operations of restoration of
working capacity of agricultural mashines at limited
resources. Scientific Herald of National University of Life
and Environmental Science of Ukraine. Series: Technique
and energy of APK. Kyiv. 212(1). 314-322.

24. Rogovskii Ivan. (2016). Graph-modeling when
the response and recovery of agricultural machinery.
MOTROL. Lublin. 18(3). 155-164.

25. Rogovskii I. L. (2020). Model of stochastic
process of restoration of working capacity of agricultural
machine in inertial systems with delay. Machinery &
Energetics. Journal of Rural Production Research. Kyiv.
Ukraine. 11(3). 143-150.

26. Rogovskii I. L. (2021). Models of formation of
engineering management alternatives in methods of
increasing grain production in agricultural enterprises.
Machinery & Energetics. Journal of Rural Production
Research. Kyiv. Ukraine. 12(1). 137-146.

27. Rogovskii I. L. (2021). Resource of removal
expenses for strong agricultural period of volume of
operations. Machinery & Energetics. Journal of Rural
Production Research. Kyiv. Ukraine. 12(2). 123-131.
http://dx.doi.org/10.31548/machenergy2021.02.123.

AHAJIMTUYHOCTDb KOMITJIEKCHBIX KPUTEPUEB
OLIEHKH ITPON3BO/ICTBA 3EPHA B
CEJIbCKOXO3SMCTBEHHBIX ITPEJIIPUATUAX
MHTEHCU®UKALIMEN MTHXXEHEPHOI'O

MEHEJDKMEHTA

H. JI. Poeockuii
AnHoTauusi. B cratbe mpoBenéH  aHamu3
AQHAJIUTUYHOCTH  KOMIUIEKCHBIX  KPUTEPUEB  OLEHKHU
MPOU3BOJCTBA  3€pHA B CEJIbCKOXO035HCTBEHHBIX
MpeANPUITHIX WHTECHCU(pUKAIEH HWH)XEHEPHOTO
MEHEI)KMEHTA. O¢ddexruBHOC HCIIOJIb30BaHUE

3epHOYOOPOYHBIX KOMOAHHOB M BEJIMYMHA MOTEPh 3€pHA
npu KOMOalHOBKe y CEIbCKOXO035UCTBEHHBIX
MIPOM3BOUTENICH 3aBHCAT OT KJIACCHYECKOrO Habopa
OpPTaHM3AIIMOHHBIX, TEXHWYECKNX, TEXHOJIOTHUYECKUX
(GakTOpOB W COCTOSHHUS  HHXCHEPHO-TEXHHYECKOU
cryx06pl. C  menpr0  TOBBIIEHUS  APPEKTHBHOCTH
HCTIONB30BaHU TEXHHUKH II€JIECOO0pa3HO HCIOIH30BAThH
OTIEPAIMOHHYIO TEXHOJIOTHIO cOOpa 3ePHOBBIX KOJIOCOBBIX
KyJIbTYp, KOTOpas BKJIIOYAaeT KapThl M PHUCYHKH IO
CJIEAYIOLIMM BOIMPOCAM: BBIOOD TEXHOJIOTH MPOBEICHUS
paboThl,  arpoTeXHWYecKHe  TpeOOBaHHsS,  TEXHHUKY
6e30IacHOCTH, BBIOOP M KOMIUIEKTOBaHME arperaTos,
MOJTOTOBKY arperatoB K padoTe, MOATOTOBKY IOJIEH U
OTPSIOB, OPTaHM3ALWI0 PabOTHI arperatoB B OTPSIHL,
TPaHCHOPTHBIE pPabOTHI, HOPMBI BBIPAOOTKH WM pacxoja
TOIUTMBA, KOHTPOJbF ¥ OIEHKY KadecTBa paOOTEHI.
YcTaHoBeHO, 9TO CpenHss THECBHAS
MIPOU3BOTUTEIHLHOCTh KOMOaifHa B TEUCHHE MEPBHIX 3 JIET
HCIIoNB30BaHus cocTaBuna 14,6-16,1 ra; cesonno — 302-
314 ra; namonot 3epHa — 59-161 1 B nenp u 1280-1440 T —
B CE30H. Js MOJTy4YeHUS TpedyeMoii
MPOM3BOIUTENBHOCTH M KayecTBa 00MOJIoTa HEOOX0IUMO
MIOCTOSIHHO ~CIIEINTh 33 BEJIMYMHOW 3a30pa MEXIy
OapabanoMm u moxmbapabanbeM. JlJss  MOBBIIIECHUS
MIPOU3BOIUTEIHFHOCTH BBITPY3KY 3€pHa IeIecooOpa3Ho
MPOBOIUTE TPH JABIKCHHH O€3 OCTAaHOBKH KoMOaiiHa,
MTOCKOJIBEKY ITpu HaMoutote 60 T B IeHb TepsAeTCS TPUMEPHO
1,6 4waca pabouero BpemeHH.OOHApYXEHO, YTO
CYIIECTBYIOIIAS CUCTEMa YOOPKH ypoKas He yIUTHIBACT
JMUHAMUKY CO3pEBaHUS 3¢pHA W COJOMBI M UX IEIIEBOTO
Ha3Ha4YeHWs MO0 cxeMe: BXOoJ B mporiecc (mepBas (aza),
OCHOBHas YacTh U3 BBILIE CpeiHero (BTopas a3a) 1 BBIXO]
u3 nporiecca (TpeThs hasa), HeaddekTuBHas U3-32 HU3KOM
KHMBYYECTh cUCTeMa YOOPKH B OpraHU3alisIX, PETHOHAX U
0o0nacTsX B MepBON U TpeThel (azax. AHAIN3 YHCIOBBIX
mokasarejeld CBHAETENBCTBYET, YTO NpH yOOpKe BcCeX
KyJIBTYp TEeMI Ipoliecca B IMepBoi (pase yBeTmduBacTCs
MeJUIEHHO, BO BTOPOi — ObIcTpee, a Ha BBIXOJIE CHU)KACTCS
JI0 MUHUMaJbHOTO. B mepBoit dasze cpenuuit temn s
KM,  A4YMEHs, OBca W  INIIEHUIBl  JOCTHraeT
COOTBETCTBEHHO 0,25; 0,21; 0,30 u 0,26
MIPOOIDKUTEIBHOCTH IHUKIIA. [IpoaomKuTeIbHOCTE cOopa
KaXI0¥ KyJIbTYPBHI C TEMIIOM BBIIIE CPEJHETO COCTABISAET
MeHee ITOJIOBHHBI IPOIOJKUTEIBHOCTH IUKIIA, & C TEMIIOM
HUXe cpenHero — Ooiyiee mosioBUHBL. OOIIMi BBIBOI W3
JIaHHBIX CBOJUTCS K TOMy, 4YTro 26-33% ypoxas B
X03siCTBAX ~ MOXKHO  MOJYYHUTh TP  NPUMEHEHHH
pecypcocOeperamoniux TEXHOJNOTHH. AHamW3 W CHHTE3
3aKOHOMEPHOCTH nporecca yOopku ypoxkas
CBUJICTENBCTBYET, YTO B  TEYEHHE OJHOTO  JHSA
MaKCUMAaJbHbIM Temir pocturain 18,2-34,9% ot Bcero
o0bema, 4To IPEBBIIANIO CpeTHUH TeMI 10 3,58 pasa.


http://www.findpatent.ru/patent/247/2475854.html
http://www.findpatent.ru/patent/247/2475854.html
http://dx.doi.org/10.31548/machenergy2021.02.123

138 1. JI. Poroscekuii

KiaroueBble cjioBa: MeTONONOTHS, KOX(D(UIIUEHT
TOTOBHOCTH, 3((HEKTHBHOCTh, CEIBCKOXO3SHCTBEHHAS
MalllfHa.

ANALYTICITY OF COMPLEX CRITERIA
FOR EVALUATION OF GRAIN PRODUCTION IN
AGRICULTURAL ENTERPRISES INTENSIFICATION
OF ENGINEERING MANAGEMENT
I. L. Rogovskii

Abstract. The article analyzes the analytical nature of
complex criteria for assessing grain production in
agricultural enterprises by intensifying engineering
management. Effective use of combine harvesters and the
amount of grain losses during combining in agricultural
producers depend on the classic set of organizational,
technical, technological factors and the state of engineering
and technical service. In order to increase the efficiency of
machinery, it is advisable to use operational technology for
harvesting cereals, which includes maps and drawings on
the following issues: choice of technologies, agronomic
requirements, safety, selection and assembly of units,
preparation of units, field and detachment preparation,
organization of work of units in detachments, transport
works, norms of production and fuel consumption, control
and estimation of quality of work. It was established that
the average daily productivity of the combine during the
first 3 years of use was 14.6-16.1 ha; seasonal - 302-314
hectares; grain threshing - 59-161 tons per day and 1280-
1440 tons - per season. To obtain the required productivity
and quality of threshing, it is necessary to constantly
monitor the size of the gap between the drum and the drum.
To increase the productivity of grain unloading, it is
advisable to carry out while moving without stopping the
combine, because when threshing 60 tons per day,
approximately 1.6 hours of working time are lost.It was
found that the existing harvesting system does not take into
account the dynamics of grain and straw ripening and their
purpose according to the scheme: entry into the process
(first phase), the main part of the above average (second
phase) and exit from the process (third phase), inefficient
due to low survivability of the collection system in
organizations, regions and oblasts in the first and third
phases. Analysis of numerical indicators shows that when
all crops are harvested, the pace of the process in the first
phase increases slowly, in the second - faster, and at the
output decreases to a minimum. In the first phase, the
average rate for rye, barley, oats and wheat reaches 0.25,
respectively; 0.21; 0.30 and 0.26 cycle times. The duration
of harvesting each crop with a rate above average is less
than half the duration of the cycle, and with a rate below
average - more than half. The general conclusion from the
given data comes down to the fact that 26-33% of the
harvest in farms can be obtained by using resource-saving
technologies. Analysis and synthesis of the regularity of
the harvesting process shows that during one day the
maximum rate reached 18.2-34.9% of the total, which
exceeded the average rate by 3.58 times.

Key words: methodology, availability, efficiency,
agricultural machine.
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