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SECTION 1. AGRICULTURAL ENGINEERING

DOI: 10.46299/1SG.2025.MONO.AGRO.1.1.1

1.1 Anani3 meToaiB onTuMi3aulii BIVIMBY YMOB POOOTH MAIIMHHOIO arperatry Ha
HOro eKOHOMIYHY e()eKTHUBHICTh B CHCTEMAaX TOYHOI'0 3eMJIepo0CTBA

AHoTanis. [lana poOoTa nmpucBsYeHa aHaii3y METOAIB ONTHUMI3allii BINIUBY YMOB
pobotu MammHHOTO arperaty (MA) Ha HOoro eKOHOMIYHYy €(eKTHUBHICTh B CUCTEMax
TouHOTO 3emiepoocTBa (CT3).

VYkpaina po3raioBaHa Ha €BpONEHCHKIN pIBHUHI 3 pOAIOYUMU 3EMIISIMU Ta ITOMIpPHO-
KOHTHHEHTAJbHUM KJIIMATOM, Tpajiailis yMOB poOOTH — 5 (IyKe CKJIaJH1) Ta BUIIE
3yCTpIYa€ThCsl JTOCUTH PIAKO, MPOTE YMOBU Bl HOpMalbHHX (2) OO cepeaHbo-
ckiagHux (4) 3ycrpivatorbess Hampouyn uacto.lleit ¢akt cyrreBo — Ha 10-20%
MIJBUILY€E EKCIUTyaTallliHl BUTPATH MIATPUEMCTB, 1110 IPALOIOTh Ha TAKUX MOJISIX.

VY crarTi NpOBOAUTHCS aHATI3 HOBITHIX METO/AIB Ta CIIOCOOIB ONTHMI3allli BILIUBY
MOJIbOBUX YMOB pOOOTH HAa MAIIMHHUNA arperat 3 BUKOPUCTAHHSMCHUCTEM TOYHOTO
3emiiepoOCTBa. 30KpeMa, pO3TJIAJAI0ThCAd TakKl METOIU: OlIbIIl  MOTIHOJICHE
BUKOPUCTAHHS TEXHOJIOT1M TOYHOTO 3eMJIEpOOCTBA, TAKUX, SIK TJI00aJIbHA HaBITaIlliTHA
cuctema ('HCC), matuuku Ta cucremu 300py JaHUX JUIsi TOYHOTO BU3HAYEHHS
MOJIOKEHHSI Ta pPyXy arperary; pallioHajdbHE TIUIaHyBaHHS PEXHUMIB POOOTHU:
BpaxyBaHHS MPOTHO3Y IMOTOJHUX YMOB, BOJIOTOCTI TPYHTYy Ta IHIIUX (HaKTOPiB
N03BOJISIE MiAIOpaT HaOLIbII €()EeKTUBHI cTpaTerii poOOTH, 3MEHIIUTH 3aTpaTy Ha
MajJuBO Ta 1HII PECYpPCH; BUKOPUCTAHHS ONTUMAIBHUX arpoTeXHIYHUX MPUHOMIB, B
3aJIEKHOCTI BiJ] cieuiyHUX 0COOIMBOCTEN KOKHOTO MO 1 TOMY TO/110HE.

3a3HaueHi, BIJHOCHO OYEBHUIHI METOJIM OINTUMI3AIl MOXYTh OYTH JOCHUTh
e(eKTUBHUMHU Ui OUTBIIOCTI TEpUTOpid YKpaiHu, Je Trpajaiis yMOB poOOTH Bin
HOPMAJIbHUX J0 CEPEIHBbO-CKIIATHUX € IIUPOKO PO3MOBCIOIKEHOIO.

BpaxyBaHHsI KJIIIMAaTMYHUX OCOOJMBOCTEH, YMOB TPYHTY Ta IHIIUX (AKTOPIB €
BOKJIMBUMHU JJI1 BUOOPY HaMOIBIN MIIXOIANTMX MeToMIB onTuMizaii. [locminoBue

3aCTOCYBAHHS IIUX METO/IIB MOKE 3a0€3MeUNTH 3MEHIIIEHHS eKCIUTyaTal[liHUX BUTpAT,
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MIIBUINCHHS €(PEeKTUBHOCTI PoOOTH Ta CTaOUIBHICTh CiJICHKOTOCIIOAAPCHKOTO
BUPOOHUIITBA.

Jlana poGoTa € KepesioM 101aTKOBOI iH(pOpMAIlii AJIsT TOCTITHUKIB, (DaxiBIiB Ta
INPaKTUKIB B Taly3l CUILCBKOTO TOCMOJApPCTBa, SIKI 3allikaBieHI B MiABUILICHHI
e(EeKTUBHOCTI BHKOPHCTAHHS MAIIMHHOTO arperary Ha TMOJsAX 3 HeiJeaTbHUMHU
yMOBaMH pOOOTH Ta 3MEHILIEHHI BHUTpaT 3a JOMOMOTOK BUKOPHCTAHHS HOBITHIX
TEXHOJIOT1M TOYHOTO 3eMyIepoOCcTBa. PO3riIsiHyTI METOIM ONTUMI3AIlli BPaXOBYIOTh Ta
cnerudivni GakTopH, sKkreorpadiro yKpaiHCbKUX 3eMeNb, TUIN YKPaiHChKUX TPYHTIB,
KJIIMAT Ta 1HIII.

ITocTanoBka npodaeMu. 3 pO3BUTKOM CHUCTEM TOUYHOI'O 3eMJIEpOOCTBa CTa€ BCE
OlIbII aKTyaJlbHUM TMWTaHHS ONTUMI3alli HAJJIMIIKOBUX (PIHAHCOBUX BHUTpAT,
MOB'sI3aHUX 3 HE 1JeaJbHUMH YMOBaMu pOOOTHM MAIIMHHOTO arperatry Ha
CLIIbCBKOTOCIIOAAPCHKUX MOJISAX. [CHYIOTh PI3HOMAHITHI Cy4aCHI METOIH OI[IHKH YMOB
po0OOTH, Ta JOCHIIKEHHS 1X BIUIMBY HA €KOHOMIYHY €()EKTUBHICTh, aJl€ HEIOCTATHBHO
JOCJIIJIPKEHO  CIMOCOOBI  ONMTHUMI3allll HAJUIMIIKOBUX EKCIUTyaTallifHuX BUTpaT
MAIlIMHHUX arperatiB BiJl poOOTHU Ha TAKUX CUIbCHKOTOCIOIAPChbKUX TepuTopisax. Jo
I[bOT0 Yacy BIJICYTHI CTaHAApTU30BaH1 METOAM ONTHUMI3aIlli BILIUBY YMOB pOOOTH Ha
€KOHOMIUHY €(EeKTUBHICTh MalIMHHOTO arperary. Otxe, mpoOiema MoJsrae B
HEJIOCTaTHIA JTOCHIIPKEHOCTI METOIB ONTHUMI3allil BIUIUBY YMOB pOOOTH Ha
€KOHOMIYHY €(peKTUBHICTh MAIIIMHHOTO arperaTty B CUCTEMax TOYHOTO 3eMJIepoOCTBa
Ta HEJOCTaTHIM KIIBKOCTI PO3pOOJICHUX BIAMOBIAHUX pPEKOMEHAAIIN s
MPAKTUYHOTO BIPOBAKEHHS.

AHali3 ocTaHHIX gociaiakeHb 1 mnyOuaikamiii. BaxiuBi TUTaHHS OIIHKH
3arajbHOT0 CTaHy Ta BIPOBAXKEHHS PI3HUX METO/I1B ONTUMI3AIlIT BAPOOHUYHMX BUTPAT
y CBOiX po0OoTax AOCHIIKYBaIM Taki yKpaiHCbki y4eHi, gk JI. M. Jlemunenko, B. C.
Crenbmax [1], H. B. Knenona [2], 3. I. Manak [3] Ta iHmi. OaHak, 10 bOTO 4acy
BIJICYTHI CTaHJApTU30BaHI METOIM OINTHMMI3alli BIUIMBY YMOB POOOTH MalIMHHHUX
arperaTiB Ha iX €KOHOMIYHY €(DEKTHUBHICTh 3 YpaxyBaHHSIM CHEIU(DIKH YKPaTHCHKHUX

CLIBCBKOTOCTIOAAPCHKUX YTiIb.
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MeTa cTaTTi —10CIIIKEHHS METO/I1B ONTUMI3alliil BIUIUBY HElJeabHUX TOJIHOBUX
yMOB pOOOTH MAaIIMHHOTO arperary Ha MHOro €KOHOMIYHY e(EeKTHUBHICTh 3
BUKOPUCTAHHSAM HOBITHIX TEXHOJIOT1H B paMKax CUCTEM TOYHOTO 3eMJIEpOOCTBa.

BuxJian ocHoBHoro marepiany. I'panaiiisi yMoB poOOTH Ha MOJIi BIIHOCUTBCS 0
knacudikaiii abo po3moiTy pi3HUX PIBHIB CKJIAJHOCTI Ta CHPUATIMBOCTI yMOB, 3
SAKUMH CTHKA€ThCSl MAIIMHHUW arperaT MiJ 4ac BUKOHAHHS MOJbOBUX poOiT. Llei
I1IX17] T03BOJISIE CHCTEMAaTU3YBaTH Ta OIIHUTH BIUIUB P13HUX (PAKTOPIB, TAKUX SK CTaH
IPYHTY, TOTOJHI YMOBH, HAsSBHICTh TMEPEIIKOJ Ta IHIIMX MapaMmeTpiB, Ha
MPOIYKTUBHICTh Ta €PEKTUBHICTh pOOOTH MAIIMHHOTO arperary.

['pananis ymMoB poOOTH HaJa€e MOXKIMBICTH MOPIBHATH pE3yJbTaTH POOOTH MpHU
PI3HMX PIBHSX CKJIAJHOCTI Ta BA3BHAYUTH 1X BIUIMB HA TEXHIKO-€KOHOMIYH1 TOKa3HUKHU
Ta MpsiM1 eKCIUTyaTalliiiHi BUuTpaTu[4].

PiBHI rpaganii ymoB po60oTH Ha 1ol Bij 1 10 9 BU3HAYAIOTHCSI TAKUM YHHOM:

PiBenp 1: yMOBHO ineanbHi yMOoBH poOotu. Ha 1mpomy piBHI ymMOBU poOOTH
BBAXKAIOTbCA JyXe crnpusrTiuBuMH. llone Mmae piBHUII Ta cTabuUIbHUN TIPYHT 0e3
nepenko]1 abo ooMexkeHb. [10ro/1H1 yMOBH € MaJio BILTMBOBUMU, HEMa€ HEOE3MEKH ISt
MaITMHHOTO arperary, 1 BAKOHaHHs pOOOTH € TIOCUTDH MPOCTUM 1 OE3TIEUHUM.

PiBHi 2-4: Ha UMX PIBHAX YMOBH POOOTH € CHPUSATIMBUMH, ajie 3 JEIKUMU
HE3HAYHUMHM YCKJIJIHEHHSAMH, MEPENIKOJAMHA Ta BHMOTaMu. [pyHT Moxe OyTH
HE3HAYHO HEPIBHUM a00 MICTUTHU €Kl MEPEIIKoIU, Takl K KaMiHHs ab0 KOpeHeBi
cucteMu pocyivH. [lorosHi yMOBHM MOMIpHI Ta MalOTh HEBEJIMKHUI BILUIMB Ha PoOOTY
MaIIUHHOTO arperary. YKpaiHChbKUM CUIbCHKOTOCIIOAAPCHKUM YTIIASM HaldacTilie
MIPUCBOIOIOTH CaMe OJIMH 3 IINX TPhOX PIBHIB: 2 - HOpMaIbHi; 3 - cepeHi; 4 — cepeTHbO-
CKJIaJIH1 YMOBH.

PiBHi 5-7: Ha UMX PIBHAX YMOBH POOOTH CTalOTh BCE CKIAAHIIUMU. [PYHT MOXKE
OyTH HEpIBHHUM, 3 PI3HUMHU yXHWJIaMu a00 HAATO M'SIKMI 4 HAATO TBEPAUH, IO MOXKE
YCKIIQIHUTH PYyX Ta CTA0IBHICTh MAIIMHHOTO arperarTy, MiABUIIUTH BiOpalii y By3iax
CUCTEMHU, MPUIIIBUIIIATH 3HOC pOOOUYNX OpraHiB Ta BHYTPIIIHIX enemeHTiB. [loromui
YMOBU MOKYTh BKJIIOYATH CHJIbHI BITPH, JOII a00 BUCOKY BOJIOTICTh, 110 MOXYTb

BIUTMBATH HAa MPOIYKTUBHICTH Ta O0€3MeKy poOOTH.
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PiBHi 8-9: e HalBuUII piBHI Ipajallii, 0 BKa3ylOTh HAaHAJI3BUYAWHO CKJIQJHI Ta
HeOe3neuHiyMOBH poOOTH, BIAMOBIIHO.

[pyHT MOKe OYTH JyKe HEPiBHUM, OOJOTUCTUM abO MICTHTH BEJIMKiI KaMeHi abo
KOpPEHEBl CHUCTEMH, L0 POOUTH PyX MAIIMHHOTO arperaty JIyXe BaKKUM 1
pusnkoBaHuM. [loroiHi yMOBH MOXYTh BKJIIOYATH CUJIBHI IITOPMHU, TTOBEH1 ab0 Tpaj,
10 CTBOPIOE BUCOKUI PU3HK MOIIKOKEHHS arperaty Ta HeOe3meKy s oneparopa.

Kosxen piBeHb rpajaariii yMoB poOOTH Ma€ CBOi yHIKaJIbHI OCOOJMBOCTI Ta BILJIMB Ha
MPOAYKTUBHICTh, €()EKTUBHICTh Ta Oe3leKky poOOTH MAIIMHHOTO arperary Ha IOJi.
Po3yMiHHS IUX pi3HUX PIBHIB JIONIOMarae BU3HAYUTH ONTUMAJIbHI CTPATErii Ta 3aX0AU
JUTS TOKPAIIEHHs] EKOHOMIYHOT €(DeKTUBHOCTI Ta MPOAYKTHBHOCT1 B CHCTEMaX TOYHOTO
3emiIepoOCTBa.

Orinka yMOB poOOTH Ha MOJII MOXe OyTH HajJaHa eKCHEePTOM y cdepi CUTbCHKOTO
rocroAapcTBa, MporpaMHUM 3a0e3nedeHHsIM a00 KOMO1HalI€r 000X miAXoAiB [S].

1) Excnept. ExcniepTHa OLlIHKa YMOB POOOTH Ha CUIbCHKOTOCHOJAPCHKOMY MOJI1
BUKOHYETHCA 3a JIONMIOMOTOIO JIOCBiJly Ta 3HaHb KBali(pikoBaHux (axiBiliB. Excnept
BHUBYAE PI13HI ACMIEKTH, TaKI SIK CTaH IPYHTY, IOTO/IHI YMOBH, HasIBHICTh MEPEIIKO]T 00
oOMexxeHb. BoOHU 3IIHCHIOIOTH BI3yalIbHUM OIS Ta BHKOPUCTOBYIOTH CBOi
npodeciiiHi 3HaHHA JUIsl OLIHKK YMOB po0oTH. ExcriepTu TakoX MOXKYTh BpaxOBYBaTH
1HII1 (paKTOpH, SIKI BIUTMBAIOTh HAa MPOAYKTUBHICTb Ta 0€3MeKy pOOOTH, TakKi SIK pesibed
MICIIEBOCTI Ta JaHamadTHI 0COOIMBOCTI.

2) [Ilporpamne 3abesmneueHns. Creriani3oBaHe MporpaMHe 3a0e3nedyeHHs
BUKOPUCTOBYETHCS JIJII aBTOMATHU30BaHO1 OIIHKK YMOB po0oTu Ha moji. BoHo moxe
0a3yBaTUCS HA aJITOPUTMAxX Ta MOJEIAX, 0 BPaXOBYIOTh PI3HI MapaMeTpH, Taki sK
reoJIOKallis, CYIyTHUKOB1 300pakKeHHs, 1aH1 3 CEHCOPiB, METEOPOJIOT1UH1 JaH1 Ta 1HIIII.
YBech MacuB 310paHOi 3a JOMOMOTOK CHCTEM TOYHOTO 3eMjepoOcTBa iHQopMarrii
COPTYETHCS MO KATEropisiM, HAMPUKIIAJl, MapaMeTpH pelbeQy, MOTOIHI YMOBH 1 TOMY
noAioHe. Jlani anropuTM aHali3ye Il JIaHl Ta BUJA€ KOXKHIN KaTeropii OIiHKYy, MiCIs
4Oro OIlIHKa KOXXHOI 3 KaTeropii MHOXXHUTHCS Ha BIAMOBIAHHM KOEQIIIEHT, YCi
OTpUMaH1 3HAYCHHS 10 KATEropisiM JI0JIal0ThCs Ta TIOPIBHIOKOTHCS 31 IIKAJIOI0 Ipaaarlii

yMoB pobotu Big 1 mo 9. Takuii aBTOMaTH30BaHUil CHOCiO OIIHIOBAHHS JO3BOJISIE
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ormepaTopaM Ta KepiBHUKAM MPUHAMATH MPaKTUYHI PIIICHHS, BOJIOJIIOYM BCIEIO
MOBHOTOIO 1H(OpMaITii.

3) KombinoBanuit miaxig. Jlesski METOOM OIIHKM YMOB pPOOOTH MOXKYTh
KOMOIHYBaTH €KCIEPTHY AYMKY Ta BUKOPUCTaHHS MPOrPAMHOI0 3a0€3MEeUeHHS.
Hanpuxmnan, exkcrnepTd MOXKYyTh BHKOPHUCTOBYBAaTH CIIElliajibHI 1HCTPYMEHTH abo
mporpamMu, mo0 OTpUMaTH JOCTYN N0 JOJATKOBHX JaHUX Ta PO3pPaxyHKIB, SKi
MOJICTIIYIOTh Ta POOJIATH OUIBII TOYHOIO 1X OIIHKY. KoMOiHOBaHMIA MiIX1]] T03BOJISIE
MOETHYBATH TEpPEBaru JIIOJCHKOTO JIOCBiAy Ta MPOTPAMHOTO 3a0e3neueHHs is
OTpUMaHHS OLIIBII TOYHOI Ta 00'€KTHUBHOI OIIIHKK YMOB pOOOTH.

AHamni3yloud 1 TpHU MiJXO0JU, OIlIHKAa YMOB POOOTH Ha CUIbCHKOTOCIOIAPCHKOMY
noii crae Oulblll O0'€KTMBHOIO Ta 1H(GOPMOBAHOI, KOJU B TIpoIleci 1i HaJaHHA
BUKOPUCTOBYIOTHCS PI3HOMaHITHI JIaH1, OTpuMaHi 3a jornomoroto CT3, mo gornomarae
MIAIPUEMCTBAM TNPUMUMATH palioOHaJIbHI PIIIEHHS OO0 BHKOHAHHSA pOOIT Ta
ONTUMI3aIlli eKOHOMIYHOT €()eKTUBHOCTI.

YMOB poOOTH Ha TOMYMHATH 3HAYHUNA BIUIMB Ha BCl TEXHIKO-€KOHOMIYHI,
eKCIUTyaTallliiHl ¥ 1HIII MOKa3HUKK pobotu arperary. CoOiBapTiCTh BHUKOHAHHS
arpopo0iIT po3paxoByeTbes 3a popmysioro (1) [6].

Q=0C; +Cum +C + A4+ Cpo (1)
ne, Q — co0iBapTiCTh MPOBEACHHS arpapHUX poOIT Ha MO, TPH/TA;

C, — BUTpATH HA MAJUBO, TPH/TA;

CrvMm — BUTpaTH Ha MAJMBO-MACTHIBHI MaTepialiy, TPH/Ta;

C; — BUTpaTH Ha OIUIATY Mpalli BOJiiB, TPH/TA;

A — amopTu3alliiiHi BigpaxyBaHHs, TPH/Ta;

Cro - Butpatu Ha TO Ta peMOHT, TpH/Ta.

Astopu M. O. Mikymina, b. O. CapxxanoB ta A. JI. [lonuBanwuii [7] 3a pe3yabratamMu
MPOBEICHUX JOCIIJKEHb CTBOPWIM rpadiyHy MOJIENb, 0 BioOpakae BIUIUB YMOB
pobotu MA Ha mpsMi eKCIUTyaTaiiifHi BUTpaTH Il BUKOHAHHS TOCIBHUX pOOIT
3epHOBUX KyJbTyp Ha 1 rekrtapi mons (puc. 1). Jlana momens 4iTKO J1a€ 3pO3yMiTu
CTYMiHb BIUIMBY HEII€AJIbHUX YMOB POOOTH arperariB y Mojii Ha iX €KOHOMIYHY

e(hEeKTHUBHICTb.
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YkpaiHa 3HaX0IUTHCS Ha €BPONCHCHKIN PIBHUHI 3 POIFOUYUMU 3eMJISIMU Ta TIOMIpHO-
KOHTMHEHTAJILHUM KJIIMaTOM, I'pajallisi yMOB poOOTH — 5 (Iy’Ke CKJIaJlHi) Ta BHUIIE
3YCTPIYAETHCS JTOCUTh PIAKO, MPOTE YMOBHU BiJ HOpMalbHUX (2) IO CcepeaHbo-
CKJIagHUX (4) 3ycTpidyaroThCsl Hampodyna 4acto. Sk BugHO 3 rpadiky, Iie J0BOJI
cyTTeBO, Ha 10-20%, miBHIy€E eKCIUTyaTaIliifHI BATPATH MiAMPHUEMCTB, 0 TIPAIFOIOThH
Ha TaKuX TMOJIAX. Y BUMAIKY ONTHUMI3AIlil Ta 30€peKeHHS ITUX HAJTUIIKOBUX BUTPAT,
YKpaiHChKUI arpoOi3Hec 3MOKe OTpUMAaTH JOJATKOBI pecypcH Il PO3BHTKY Ta

1HBECTHIIIH, 10 3/JaTHE MOCUIIUTH HOTO TIO3UIIIT, SIK ApaliBepa BITYU3HIHOI EKOHOMIKH.

—— CASE IH Farmall JX 110 + HORSCH Pronto 3 DC
1100 CASE IH Maxxum 125 + HORSCH Pronto 4 DC
—— CASE IH Puma 155 + HORSCH Pronto 6 DC
—— CASE |H Puma 210 + HORSCH Pronto 8 SW
1000 —— CASE |H Optum 300 CVX + HORSCH Pronto 9 SW

rpH/ra

900

800

700

600

500

[Mpami excnnyarauidHi BUTpaTu

400

1 2 3 4 5 6 7 8 9
Ipapauia ymos pobotu (1-9)

Pucynok 1. Bt ymoB po6otrt MA Ha nipsiMi eKCIuTyaTalliiiHi BUTpaTH, TIOB’ s13aHi 3
BUKOHAHHSIM MEXaHI30BaHUX TEXHOJIOTIYHUX ONepalliil 3 MOCiBY 3€pPHOBUX KYJbTY
[7].

OnTtumizanis BIUIMBY  YMOB  pOOOTH  MAaIIMHHOTO arperary  Ha
CLILCHKOTOCTIOAAPCHKOMY TOJ1 Ha MOTO €KOHOMIYHY €(DEKTUBHICTh MOXE BKIIIOUATU
pi3HI MeToU Ta criocoOu. OCHOBHA MeTa TOJIATAE Y 3MEHIIICHH] BUTPAT 1 MIABUIICHHI
MPOyKTUBHOCTI Mpall MallMHHOTO arperaTy. Hukxue nepepaxoBaHi €Ki MOXKIIMBI
METOJIY Ta CIIOCOOU ONTUMI3aLIii:

1. BukopucTaHHs TEXHOJIOTIH TOYHOTO 3emMyiepoOCTBa: 3aCTOCYBaHHS CyYaCHHUX
TEXHOJIOT1#, TAaKMX SIK TJI00aapHa HaBiraiiitna cnytHukoBa cucrema (I'HCC), cuctemu

ABTOMATUYHOTO YIIPaBJIIHHS, JATYUKHU Ta KapTorpadyBaHHS OB, T03BOJISE JOCITTU
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O171bIII TOYHOTO 1 €PEKTUBHOIO BUKOPUCTAHHS pecypciB. Hampukiasn, 3acTocyBaHHs
TOYHOTO OINPHUCKYBaHHs JOOPHUB 1 MECTULUAIB J03BOJSE 3MEHIIUTU BUTPATH Ha il
MaTepiaiy 1 OAHOYACHO 301IbIINTH BPOKANHICTb.

2. Bubip onTuManbHHUX YacOBHUX 1 MOTOJHMX YMOB: BpaxyBaHHsS oONTUMalbHHUX
MepioIiB ISl MPOBEJACHHS POOIT HA TOJII MOXKE 3HU3UTH PU3UK HEOIArOMPUSITHOTO
BIUTMBY NOTOJIHUX YMOB Ha MPOAYKTUBHICTH MPALlIBHUKIB Ta MAIIMHHUX arperaris.
Hanpuxknan, pobota Ha moijii IpU HaWKpalMx MOTOJHHUX YMOBaX MOXE CIPHITH
30UTBIIIEHHIO MMPOTYKTUBHOCTI Ta 3HIKCHHIO PU3UKY Henepen0adyBaHUX MEPEITKOI.

3. PamioHasnbHe TUTAaHYBaHHS PEXUMIB poOOTH: OnTumiszailis pexXuMiB poOOTH
MalIMHHOIO arperaty Mo’Ke€ BKJIOYaTH BHU3HAUYEHHS ONTHUMAJIbHUX ILIBUIKOCTEM,
pPEXKUMIB HABAHTAKEHHSA Ta 30BHILIHIX MapaMeTpiB AJiA JOCSITHEHHS MaKCUMalbHOL
OPOAYKTHUBHOCTI Ta €KOHOMIi manuBa. Hampukmnan, BCTaHOBJIEHHSI ONTUMAJIbHOI
IIBUJKOCTI PyXy MAallMHHOTO arperary 3ajieHO BIJ TUITy 0OpOOJIFOBaHOI MOBEPXHI
MO>K€ 3HM3UTH 3HOC Ta CTIOKHBAHHS ITaTUBA.

®dopmyna Uit ONTUMI3aLli peXUMIB pOOOTH MAIIMHHOTO arperaty Mo><e BKJIIOUaTH
MBUAKICTH (V) Ta 1HII napameTpu (pi, P2, ..., Pn), SKI BIUIMBAIOTh Ha MOro
MPOyKTUBHICTh Ta CIOXKMBaHHs manuBa. [lapamerpiB Takux Moxe OyTtu Oe3mid, 3i
30UTBLIEHHSM iX KUTBKOCTI 30LTbIIY€ETHCSI TOYHICTh PO3PAXYHKIB.

f(x) € uuTpoBOK  (QyHKUIEWO, AKYy ~ NOTPIOHO  MiHIMIZyBaTH  abo
makcumizyBatu.llinboBa Qynkiis (f) moxke OyTH ckianeHa 3 KUIBKOX KOMITOHEHTIB,
TaKHUX SIK 4ac poOOTH, BUTPATH MaJMBa Ta 1HIII MOKa3HUKH epexTuBHOCTI. Hanpukian,

17TH0BA (DYHKIIISI MOYKE MaTH HACTYTHUI BUTIISL:

fW, 01, P2 - Pn) = Wy X E(V, 01, P2, -, Pn) + W X
fuel(v,p1, 02, -, Pn) + .. (2)
ae:
- t(v, p1, P2, .-, Pn) IpEACTaBIsE DYHKIIIIO, sIKA BU3ZHAYAE YAC POOOTHU 3aJIEKHO BIJ
IIBUIKOCTI Ta THIIMX MapaMeTpiB;
- fuel(v, pi, p2, ..., pn) TpeACTaBIsiE (PYHKIIIIO, SIKa BU3HAYAE BUTPATU TaIMBa

3aJIEKHO B1J IIBUJKOCTI Ta IHIIUX IMAPAMETPIB;

12
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- Wi, W2, ... € BaroBUMHM Koe(illieHTaMH, SIKI BU3HAYAIOTh BAXJIMBICTh KOMXKHOTO
KOMITOHEHTA IIJIb0BO1 (DYHKIT1.

Takum urHOM, OTITHMI3AIliiHA 3a]]a4a TIOJIATAE B TIONIYKY 3HAYCHB IMIIBUIKOCTI (V) Ta
IHIIUX TapaMmeTpiB (pPi, P2, ..., Pn), AKI MIHIMIBYIOTH IIbOBY (yHKIi0 (f), mpu
JOTPUMaHHI MEBHUX OOMEXEHb (HAINpHUKIal, MaKCHMajlbHa IIBUIKICTb, JAOIMYCTUMI
3HaYEHHS MapaMeTPiB TOIIO).

4. BukopucTaHHS ONTUMAJbHUX arpoTeXHIYHUX MpuHoMiB: BrpoBamkeHHs
ONTHUMAJIBHUX arpOTEXHIYHUX MPUHOMIB, TAKUX SK MPABUIBLHE PO3MIIIECHHS KYJIBTYD,
BUKOPUCTAaHHS MYJIbYyBaHHS, MIKPSAJIKOBOIO 0OpOOITKY Ta CUCTEM 3POIICHHS, MOXKE
3MEHIIUTH (I13MYHE HABAHTAXKEHHS HA MAIIMHHUW arperar i 3HU3UTU BUTPATH Ha
MaJiMBO Ta 1HII pecypcu [8].

5. Bukopucranus nepejoBoro o6JagHaHHs Ta TeXHOJI0r1H: OHOBIICHHS] MAITUHHOTO
MapKy Ta BHKOPHUCTAHHS IMEPEIOBUX TEXHOJOTIH MOXKE MPU3BECTH 10 TMOKPAIICHHS
MPOAYKTUBHOCTI, 3MEHILICHHS] BUTPAT HA E€KCIUTyaTallil0 Ta MiJABUIIECHHS TOYHOCTI
poGotu. Hampuknaa, BUKOPUCTaHHS CyYaCHMX TPAKTOPIB 3 aBTOMAaTUYHUM
VOpPaBIIHHAM Ta ONTHUMI30BAHOKO XOJOBOKO CHUCTEMOIO MOXKE 3a0€3MeUrTH OLIbII
e(deKTUBHE BUKOHAHHS POOIT HA TOJTI.

6. diHaHCOBUI aHali3 Ta IUIAHyBaHHS: BaxxinBo mpoBoauTH (HiHAHCOBUM aHai3
BIUIMBY YMOB pOOOTH Ha €KOHOMIYHI MOKA3HUKH 1 po3pOOJsATH ITUIAHYBaHHS BUTpAT.
Ile mo3BoJisie BUSBUTU TMOTEHIIIMHI 00JIACTI ONMTHUMI3AIli Ta BCTAHOBUTHU MPIOPUTETH
JUTsl BIIPOBAJPKEHHSI BIJIMOBITHUX 3aX01B [9].

Kowmmencarrisi 30UTbIIEHUX BUTpPAT Bii YMOB pPOOOTH MAIIMHHOTO arperary,
BIJIMIHHHMX BiJl YMOBHO 1/I€aJIbHUX, IPYHTYETHCS HA TOIIYKY PE3€PBIB 3HUKEHHS IHX
BUTpat. OCHOBHI CITIOCOOM KOMITEHCAIllT MOXKYTh BKJIFOYATH:

1. BnockoHaneHHs1 TEXHOJIOT1i: BUKOpHCTaHHS HOBUX TEXHOJIOTIH, K1 I03BOJISIOTH
3HM)KYBAaTHU BUTPATH, TaKl K €eHEProeeKTUBHI CUCTEMU OCBITIICHHS,

KOMITIaKTH1 eHepro30epiraroyi NpucTpoi, ePeKTUBHI CUCTEMU YIIPABIIHHS €HEPTIELO,
MOK€E JIOMOMOTTH 3MEHIIUTH CIIOXUBAHHS €HEPrii MAIIMHHUM arperaToM 1 3HU3HUTH

BUTPATHU Ha MAJIMBO Ta €HEPTIIO.
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2. BukopucTtaHHsS €KOJOTIYHO YHUCTHX Ta €HEproeeKTUBHUX MaTepialiB:
BukopucTaHHs €KOJOTIYHO YHCTUX Ta EHEepProeeKTUBHUX MaTepialliB  JUisd
BUPOOHUIITBA KOMIIOHEHTIB Ta 3aMlaCHUX YaCTUH MAIIMHHOTO arperaty Moxe CIpHsTH
3MEHIICHHIO 3HOCY, MiJABUIICHHIO TPUBAJIOCTI iX CIIy>)kKOM 1 3HIKEHHIO BUTpAT Ha
PEMOHT 1 00CITyrOByBaHHSI.

3. [ligBumennsa kBamdikarii nepconany: HaBuanHsa Ta miABUIIEHHS KBaidikarii
OMepaTopiB MAIIMHHOTO arperaty MoXe JOMOMOITH Y BHUKOPUCTAHHI ONTHUMAJIbHUX
peXUMIB pOoOOTH, €(PEKTUBHOMY BHUKOPHCTAHHI PECYpPCIB Ta MIATPUMII BUCOKOI
IPOAYKTHUBHOCTI.

4. ITpodinaktuyHe oOCIYyroByBaHHS Ta PETyJSIpHUM TEXHIYHUU orysn: Perymnsphe
MPOBENCHHS NPO(UIAKTUYHOTIO OOCIIYyTOBYBAHHS Ta TEXHIYHOTO OTJISy MAIIMHHOIO
arperaty MOXe JIOIOMOI'TH y BHUSBJICHHI Ta YCYHEHHI MOXJIMBUX HECIPABHOCTEW Ta
30UIBIIUTH TPUBATICTH HOT0o Oe3nepediiiHoi poOoTH.

5. BukopucTaHHs albTepHATUBHHUX JDKEpeNl eHeprii: BpaxoByrwouu 3pocTarouy
HOIYJISIPHICTh BITHOBJIIOBAJIBHUX JIKEPEJ €Heprii, BAKOPUCTAHHS COHSYHUX IMaHeen
ab0 BITPOBUX YCTAaHOBOK [JIsl 3a0€3MEYEHHS TOJAATKOBOTO JDKEpeNia €HEpPrii MOXKe
3MEHIIUTH 3aJIeKHICTh BiJ TPAAMIIIMHUX JDKEpeNn eHeprii Ta 3HW3UTH BHUTpPATH Ha
MAJIHBO.

6. BrpoBamkeHHSI CUCTEM KOHTPOJIIO Ta MOHITOPUHTY: BHKOpHUCTaHHS cHCTEM
KOHTPOJIF0O Ta MOHITOPUHTY JI0O3BOJISIE B PEXUMI pEaIbHOTO 4Yacy BiJICIIIKOBYBATU
poOOTY MAIIMHHOTO arperaTry, BUSBIATA BUTPATH Ta HEE(PEKTUBHICTH, 110 JTO3BOJISIE
CBO€YACHO IIPUIMATH PIIICHHS Ta BXKUBATH 3aXO1B JJIsl ONTUMI3aIlii.

[li meToau Ta criocoOu MOXKYTh OyTH BUKOPHUCTaHI OKpeMoO abo B KOMOIHaIii /st
ONTUMI3aIlli BIUIMBY YMOB POOOTH MAaIlIMHHOTO arperaTy Ha ClIbCbKOTOCIIOIaPCHKOMY
TOJTi Ta KOMIIEHCAITii 301IbIIIeHIX BUTpaT. BapTo BpaxoByBaTH, 1110 BHOIp KOHKPETHUX
METO/AIB 1 cnocoOiB onTumizauii Oyne 3ajexard BiJl KOHKPETHUX YMOB, THUITY
MAIIMHHOTO arperaTy Ta 0COOJIMBOCTEN CLTbCHKOTOCIIOIaPCHKOT0 BUPOOHUIITBA.

BucnoBku.

B naniit ctarTti Oysio npoBeIeHO aHali3 METOAIB ONTUMI3allli BIUIMBY HellealbHUX

MOJILOBUX YMOB POOOTH MAIIMHHOTO arperaTy Ha WOro eKOHOMIYHY €()EeKTUBHICTD 3
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BUKOPUCTAaHHSM  HOBITHIX  TEXHOJIOTIH B  paMKax  CHCTEM  TOYHOTO
3emiepoOCcTBa. AHaI130BaHl METOIM ONTHUMI3aIlii, Taki, K palioHaJIbHE TJIaHyBaHHS
peXuMIB poOOTH, BUOIp ONTUMAIbHUX YaCOBHUX 1 MOTOJHUX YMOB, BUKOPHUCTAHHS
nepeoBoro oOJiaHAaHHS Ta TEXHOJIOTiH, (IHAHCOBUM aHali3 Ta IUIaHyBaHHS,
BUKOPHCTaHHS ONTHUMAJIbHUX arpoTEXHIYHUX MPUHOMIB TOIIO, JEMOHCTPYIOTh
MOTEHINaN y 3HIKEHHI BUTpAT Ta MiJBHUILEHHI €()EeKTUBHOCTI POOOTH MAaIIMHHOTO
arperaty. 3aCTOCyBaHHS IIMX METOIB, 3 ypaxXyBaHHAIM reorpadiyHuX 0COOIMBOCTEH,
KJIIMaTy Ta T[apaMeTpiB TPYHTY, MOXKE CHPHATH 3a0e3MMedeHHI0 (iHaHCOBOI
CTaOITPHOCTI Ta MIABUIICHHIO TPOJYKTUBHOCTI B CUILCHKOTOCHOJAPCHKOMY

BUPOOHUIITBI HAIIOT KpaiHHU.
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