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B pobomi npononyemvcsi memoouxa 6U3HaA4eHHs ONMUMANbHOI NOMYHCHOCHI]
MPAKMOPHO20 O8USYHA 3 YPAXYBAHHAM 00 €M) MEXAHI308AHUX PODIM Y HANPYIHCEHULL
nepioo noIboBUX pobim, A2POMEXHIYHUX CMPOKIB IX GUKOHAHHS, GUMPAmMuU NAIUed.
Ilpusedene piwenns onmumizayiunoi 3a0ayi no OOIPYHMYBAHHIO OOUHUYHOTL
HOMYHCHOCMI CLIbCLKO2OCHOO0APCHKUX MPAKMOPIE 8 OCHOBI AKUX JIedHCums hopmyna
«810 eHep20306epiearouoi mexHoN02ii MexaHi308arHux pooim onmumMaibHO20 MpPaKmopa
00 ONMUMATLHO20 NAPKYY.

Knwouosi  cnosa: onmumizayis, mpakmopHuil — O8UCYH,  ONMUMANbHA
NOMYIHCHICMb, HANPYHCEHUU nepiod, 06’ em pobim, gumpamu naiusa.

IlocranoBka  mnpodjemu. B ciibChkOoMy — rocmoaapcTBi  YKpaiHu
BUKOPUCTOBYIOTBCA TPAKTOPU PI3HOTO TATOBOrO KJAcy 3 PI3HOK MOTYKHICTIO
JIBUTYHIB. SIK BIJOMO BCl CUIbCBKOTOCHOJAPCHKI pOOOTH HEOOXIJHO BUKOHYBaTH B
ONTHUMAaJIbHI arpOTEXHIYHI CTPOKM 3 MIHIMAJIbHUMHM 3aTpaTaMy Mpaii Ta TpoIIeH, 3
BHCOKOIO SKICTIO iX MPOBEJEHHS. [CHYI0Ul TPaKTOPH HE BIANOBIIAIOTh arpOTEXHIYHUM
BUMoram. [ToTyxHICTb iX JBUTYHIB HE MPUCTOCOBAHA JI0 00’ €MIB pOOIT B HANPYXEHI
neploid NoJb0BUX POOIT. BUHMKIA HEOOXIIHICTh PO3POOKM METOJUKH BU3HAUYEHHS
ONTUMAJIBHOI TIOTYKHOCTI TPaKTOPHOT'O JBUTYHA 3 BpaxyBaHHSIM 00’€MiB poOiT,
arpoTEXHIYHUX CTPOKIB iX BUKOHAHHS, BUTPATH MaJIHUBa.

AHaJi3 ocTraHHiX aochailkeHb i myoOJikamid. HaykoBo-mocmigai po6GoTu
nependavyaoTh  PO3poOKy METOAMKH ONTHUMI3AIlli MOTYXHOCTHHUX ITapaMeTpiB
€HEepro3aco0iB Mo EKOHOMIYHOMY Kpurtepito. OIHAaK 3ampoONOHOBAaHI METOJU HE
3HAWIIUIM IIHPOKOTO BUKOPHUCTAHHSA, TaK $SK BOHM OCHOBaHI Ha IOMHJIKOBHUX
MPUNYIIEHHAX: CTA0UIbHICTh MOKA3HHMKIB PIYHOI 3aMHATOCTI Ta CTPYKTYpH pOOIT,
BIJICYTHICTb B3a€MO3B’SI3KY 3 IHIIMMH TUIIAMU TPAKTOPIB B 3arajlbHOMY MapKy MallvH.
JlocnikeHHs, MPOBe/IeHI B poO0TaxX, CIIUPAIOTHCS HA CUCTEMHUN MAX11 10 MpoOiemMu,
IpU LUBOMY /I YCYHEHHS BHILE BKAa3aHUX HEAOJIKIB BHUKOPUCTOBYIOTHCS CY4acHI
€KOHOMIKO-MaTeMaTHU4H1 MOJeJl ONTUMI3allii MOTY>XKHOCTI €Hepro3aco0iB IO
HApPOJIHOTOCIIOIaPCHKOMY €KOHOMIYHOMY KpuTepito [1, 2].

Hamu 3anpornoHOBaHO METOJMKY BH3HAYEHHS ONTUMAJIbHOI TMOTYKHOCTI
TPAaKTOPHOTO JIBUTYHAa 3 YypaxXyBaHHSIM o00’eMiB poOIT, BHUTpaTH TajduBa Ta
arpOTEXHIYHUX CTPOKIB iX BUKOHAHHSI.

IlocTanoBKa 3aBIaHHA — pPO3POOKAa METOJUKM BHU3HAYEHHS ONTHUMAaJIbHOI
MOTY>KHOCTI IBUTYHA TPAKTOPA 3 YpaxXyBaHHAM 00’ €MIB pOOiT, arpOTEXHIYHUX CTPOKIB
iX BUKOHAHHSI, BUTPATH MaJMBa.

Buksnan ocHoBHOTo Martepiany aociigkeHHsi. EkoHoMiuHe OOTpyHTYBaHHS
ONTUMAJIbHUX  PIBHIB  OAWMHUYHOI  MOTYKHOCTI ~ MapKy  TpakTopiB 1
CUIbCBKOTOCTIOAPCHKUX MAIllMH B TOCHOAApCTBaX BIUIMBAIOTh Ha EKOHOMIYHY
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€(EeKTUBHICTD CLIBCHKOTOCTIOAAPCHKOT TEXHIKH.

SAxbu TpakTOop OYB MpHU3HAYEHUM 11 BUKOHAHHS OJHOTO BUJYy pOOIT 1 Ha
NPOTA31 POKY arperatyBaBcs 3 OJJHUM 1 THUM K€ CLIIbChKOTOCTIOJJAPChKUM arperaTom,
TO TpU pINIEHHS BKa3aHO! 3a7ayl NpU KOHKPETH3allli roCloJapChbKUX YMOB HE
BuHUKaNMM O TpynHouii. CKIaJHOCTI BUHUKAIOTh B 3B'SI3KYy 3 YHIBEpPCAJIBHICTIO, 13-32
HaMaraHHs 3MEHIIMTH MO0 MOXJIMBOCTI TPAaKTOPHUM MapK B TOCHOAApCTBAX,
MOKJIaIal04H Ha KOXKHUM TPAKTOP BUKOHAHHS BEITMKOI0 KOMILJIEKCY pOOIT B arperari 3
pi3HEMH 3HapsAAAsIMU. B pesymbrari 3amavya omTtumizaiii OJUHAYHOI TOTYXHOCTI
TPAKTOPIB MPU KOPEKTHIH IMOCTAHOBIII 3allUTAaHHS MOXXE PO3TISIATUCS TUIBKU B
pamMkKax OLIbII 3arajbHOi 1 CKJIaAHOI 3aJadi — OMNTUMI3allisd MapKy MaliuH B
rocrojiapcTBax. PimeHHs 11 cTae MOXJIMBHUM TpU Opi€HTAIlll HA TPOMI3/KI, JOPOTI 1
MaJIOIOCTYITHI €KOHOMIYHO-MaTeMaTH4YH1 MeToau. YrM O1TbIe BUIITICHO MOJETHHUX
rOCIIOAAPCTB, TUM JICTIIE MiAIOpaTH cepel HUX aHaJOT JJIA KOKHOTO KOHKPETHOTO
roCro/IapcTBa 1 TUM TOYHIIIE MOXHA BUPIIIUTH IS HbOT'O ONTUMI3allIMHY 3aj1a4y,
OJIHaK TUM OUIbIIy HOMEHKJIATYPY TPaKTOPIB MU OTPUMYEMO TpPH BHU3HAYECHHI iX
MOTPiIOHOCTI /JIs1 KpaiHU B IJIOMY.

Takum 94MHOM, B MOTOHI 32 TOYHICTIO 1 KOPEKTHICTIO PIIICHHS ONTUMI3aIiitHOT
3a/1aul 0 BU3HAYEHHIO OJIMHUYHOT MOTY>KHOCTI TPaKTOpa 000B'I3KOBO MPUXOJAUMO 0
HEOOXITHOCTI ONTHUMI3allii MapKy MallMH B TOCMIOJApCTBaxX 1, SIK HACIIIOK, 0
OOTpyHTYBaHHS 6araToOMapoOYHOCTI CIILCHKOTOCIIOAAPChKOI TeXHIKHU. | i oOcTaBuHU
JAl0Th BIJUYTHI PE3yJbTaTH: KUIBKICTb MOJENEH TPaKTOpPIB B MEPCHEKTUBHIM
CHUCTEMI1 MallIuH.

3MEHIIEHHS KUIBKOCTI HEOOXIIHMX MOJENed TPaKTOpiB — HalBa)xJIHMBIIIA
HapOJIHOTOCIOapchKa 3a/1aya. BoHa B 3HauH1i Mipi BU3HA4Yae npooieMu ix yHipikaii
Ta MIJIBUILIEHOI HAIIMHOCTI, @ B KIHLEBOMY pPaxyHKY 3HW)XEHHS BHUTpaT B cdepi
BUPOOHHMIITBA 1 eKcIuTyarariii. @opMyia "BiJl ONTUMAIBHOTO NapKy 10 ONTHMAJIBHOIO
TpakTopa" JOMiHYIOYa CbOTOJHI B TEXHIKO-€KOHOMIYHMX OOYMOBJICHHSX, HE CIIPHUSIE
iX pilIeHHIO.

OTxe, BUHUKA€ HEOOXITHICTh Y pO3p0o0IIl 1HIIIUX METOIHU ONTUMI3aIlii, B OCHOBI
AKUX JICKUTH (hopMmyJa "Bil ONTUMATIBLHOTO TPAKTOPA 10 ONTHUMAIBHOTO MapKy'.

3 MeTow BUpIMICHHS 3a7adyi MO BHU3HAYEHHIO ONTUMAJIbHOI OJWHUYHOL
MOTYXKHOCTI TPaKTOpa HAa BUKOHAHHA KOMIUIEKCY POOIT B YMOBax MOJEIBHOTO
rocrojapcTBa HEOOXITHO HAWTU TaKy MOTY>KHICTh JUIsl TPAKTOPA, sika O rapaHTyBaa
HOro BHCOKY €KOHOMIYHY €(EeKTUBHICTb NPAKTUYHO i JIIOOUX peadbHUX
rocrnoiapchbkux cutyamiid. [lpu oMy 3agaeTbes olHa YMOBA, a caMe BBXKAETHCS, 1110
Ha BCIX BHUKOHAaHUX TPAKTOPOM oOmepauisx 3a0e3ledyeTbcsi HOro HeoOXiaHe
HaBaHTAXXEHHS M0 MOTYXXHOCTI. Peai3aliist Horo Ha MpakTHIl, HATIEBHO, HE 3yCTpiHE
SAKUX-HEOyAb MPUHIMIIOBUX TPYAHOIIB, OCOOJMBO [JIi MaluX 1 CepeaHIxX
noTyxHocTteil (1o 150 kBT), OCKiIbKM 1Ie HE BUUYEpIaHl Pe3epBU MO 30UIBLIEHHIO
IIUPUHA 33aXBaTy 1 PoOOYMX IIBHIKOCTEW arperariB, CyMIIIEHHS TEXHOJIOTIYHUX
oreparliif, 3aCTOCYBaHHIO aKTHBHUX pPOOOYUX Opra”iB CUIbCHKOTOCTIOIAPCHKHIX
3HAPAIb TIPU BIPOBAKEHHI €HEPro30epiratounx TEXHOJIOTIH.

[IpoananizyemMo, ik Ha OTPUMAHHK pe3yJIbTaT BIUIMBAE BUOIP CAMOTO KPUTEPIIO
3 BpaxyBaHHSM CO01BapTOCTI poOIT, pi3HUX GHopM nudepeHIiiHX BUTpaT.

[TpuBeneni 1o 1 ra 0OpoOasieMOi TUTONT BUTPATH S HA BUKOHAHHS OYJb-IKO1
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TEXHOJIOT1YHO1 oreparlii MOXyTh OyTH BUPa)KEHI HACTYITHUM YHHOM:

e

_ (m+uQ+K)
— W ,

M — TOJIMHHA 3apIjiaTa MeXaH13aTopa;

Q — BuUTpaTH najauBa, Kr/To.;

K — nmpuBeneHi 10 MOTOYHUX BUTPAT PIYHI KaiTaJOBKIIAJICHHS B IPUAOAHHS 1
yTpUMaHHsI TeXHIKH (0asaHCOBA BapTICTh TPAKTOPA 1BaAPTICTh HAOOPY poOOUNX
MAIIIUH JI0 HbOTO 3 YpaxyBaHHSIM PIYHUX aMOPTU3AIIMHUX BiApaxyBaHb) I'PH 3a
1 ron.;

W — npoayktuBnicts MTA ra/rog.

S 1)

[IponyktuBHicTh MTA 1 BUTpaTH mHalvMBa MOXYTh OyTH BHpaXKeHI uepes

OJIMHUITIO TIOTY>KHOCTI TpaKTOpa BiIOMUMH BigHOMEHHIMH [3]:

Jc

w =St (2)
RYH
Q=(+V)ég, N 3)

€ — xoedILI€HT BUKOPUCTAHHA €(DEKTUBHOI OTYHOCTI IBUTYHA;

N — tsaroeuii KK/ TpakTopa;

T — KOe(iI[lEHT BUKOPUCTAHHS TOAUH 3MIHH;

Ry, — nurome (Ha OJMHULIO IIUPUHHU 3aXBaTy) OMIpP CLILCHKOTOCHOAAPCHKOTO
sHaps s, KH/m;

V = 0,03-0,08 — xoediiieHT, BpaxoByIOUM BUTpPATH MaJliBa Ha MOBOPOTaX 1
XOJIOCTHUX Mepei3nax;

de — ehekTBHA BUTpaTa nanusa Kr/(kBT.rox.).

Yum Kpalie yKOMIUIEKTOBAHUWA TPaKkTOp POoOOYMMH MAallMHAMH, TUM OljbIle

HOTo piuHEe HaBaHTAXXEHHS B TOJMHAX. TOMy MiX BapTIiCTIO TPaKTOpa, HAOOpy MallllH
710 HBOT'O 1 PI3HOTO 3aBaHTAXKEHHS 1CHY€ IIJIKOM BU3HAu4€HE criBBiaHOMIEHHS 1 . Le
7A€ MO>KJIUBICTh MPUBECTU BapTICTh TPAKTOpa 3 HaOOpPOM MAIMH 1 BUTpAT Ha iX
yTpuMaHHs A0 1 roguHu poOOTH 32 JOMOMOIOK0 HACTYITHOTO BUPA3y:

A€

o BIC, N+ +n+E)

T

(4)

1,1 Cy; — nuToMa (Ha OAVHMIIIO MOTYXHOCTI) OajJaHCOBAa BapTICTh TPaKTOpa
(MHOXHUK 1,1 BpaxoBye BUTpAaTH HAa TPAHCHIOPTYBaHHs ) TpH Ha 1 KBT;

A — BIJTHOIIEHHS M1 BapTICTIO HA0OPY MAIIUH 1 BAPTICTIO TPAKTOPA, MPU SIKUX
3a0e3nevyeThes 3a7jaHa pluHa 3aBaHTaKEHHS! OCTaHHBOTO;

(1+L) — 3arajpHa BapTICTh TpakTOpa 1 HAOOPY MAIWMH, BUPaKEHA B JOJISIX
BapTOCTI TPAKTOPA;

1 — cepe/iHl piuHl HOPMH BiipaxyBaHb Ha PEHOBAIIIIO 1 PEMOHTH;

E — HopMmaTHB €(heKTUBHOCTI KaIiTaJOBKJIaJCHb B TEXHIKY.

Toni BinHOmEeHHs (1) MOKHA MPEACTABUTH Y BUTJISIAI CYMH TPhOX IMOKa3HUKIB:
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S=S, +S; +S, (5)
ne Sy — BUTpaATH Ha 3apIuiaTy MexaHizatopa, 'pH Ha 1 ra;
m R

S, =——= (6)
grN n,

(s Sk — BUTpaTu Ha MaJUBO, TpH Ha 1 ra;
s - L1C,(1+V)-(r+n+E) R,

K

qrt n
ne St — BUTpaTa Ha NMpUA0aHHS 1 yTPUMaHHs TE€XHIKH, TpH Ha Ira.

(7)

Butpatn Ha maiMBO € MPAKTUYHO MOCTIHHUMH ISl OyIb-KOi MOTYKHOCTI
TpakToOpa, a KamTaJOBKJIAJCHHS 3BOPOTHO-TIPONOPIIiiHI KOe(]illleHTY BUKOPUCTAHHS

qyacy 3MiHH.
[Ipu mepexoxdi Bia ojHIEI omeparlii 10 1HIIOT HAWOUIbIIE 3MIHIOIOTHCS JIBI
BEJIMYMHU, SIKI BXOJATh OJHOYAaCHO B TpU MPUBEIEHI BUTpPATH — OMIP

CUIBCBKOTrOCTIOAapChKOTo 3Hapsaaas, tarouit KKJI tpakropa.

OntumanbHe 3HAYEHHS TOTYXKHOCTI ClIbCHKOTOCIOJAPCHKOTO  TpakTopa
CYTT€BO BIUIMBA€E HA 3MIHHM BUXIJHUX BapTICHUX 1 TEXHIYHUX MOKA3HUKIB, a TAKOXK HA
BUTPATH MAJIMBA 1 11€ € OCOOJUBICTIO 1H)KECHEPHUX ONTUMI3AIINHUX 3a/1a4.

BupimmMo ontumizaniiny 3aaqy, OplIEHTYIOUMCh HA CAMUI pO3MOBCIOIKEHHIA
€KOHOMIYHMI KpHUTEpld — MIHIMYM HNpPHUBEJEHUX 3aTpaT Ha BUKOHAHHS OJWHUIII
pobotu (rpH Ha 1ra B HanpyxeHui nepio, ).

[IpuBeneHi BUTpaT MaTUMYTh BUTJISAL:

_0,36(21;+ag)k-N§~7uNe My-t-T, - A, K, -a-1,6
B 100T, - > 'K, -Cy, -B, -V, -&,-&, -1

+

0,36a,k-N2-Ay -mr-t-T, - I, -K, -a-1,06

_+_
100T, -C,, B, - V;-&,-&, -1t- > K,

3M

+0,36-aT0-k-N§-kNe-nT-T A K, ca-t-1,06
100Tr'cw'BK'VT'gs'gv'T'ZKi

+

0,36N, Ay n; T, - A, K, -t-a-1,06

3M

. Sk q; +

(m, -f, +m,., +S5)1,046-0,36-N, A -m,-t- 1, - T, -K, -o-1,06
7(:W .BK 'VT.&B.av.T‘ZKi

+S

+1,0455 +

+E, -N, -k (8)

VMOBH JUIsi IOJIANIBIIOTO PO3paxyHKy: S,, ~—> Min
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dS11p
3Haxomumo; —= =0
dN

e

dSnpﬂK _ N.O,78(a/, +a:;)k.)bNe Me-t- T, - A K, -a-1,06
dN 100T, -C, B, -V, -§, &, 1 2 K,

e

+

N.-0,78a,k-Ay -my-t-T,, - A, K, -a-1,06
100T, -C,, -B, -V, &, -&, -1t- > K,

+

N,-0,78-a, -k-Ay T, JA, K, o-t-106

3M

100T, -C,, -B,-V;-&,-& -t- D K,

+

0,36-%, n, T, A K, ta106

m ZK qi+

(m, -f, +m,., +S)L046-0,36- A, -m,-t- 1, - T, -K,, -a-1,06
7C, -B.-Vi-§, &, 1 D K,

+S

+1,0455 +

+E_ k=0 9)

N - E,-100-C, B -V; & -E > K T
¢ 0,781y Nyt T, - A, -K, -a-1,06(a, +a] +ay, +a,
_S,-100-C,-B -V;-&, &, -7-q;- T, +1,0455(m, f; + m_ f, +5)1,046
7(a, +a; +ag, +a ) k-a

(10)

Ha nmam mornsn, HaBeneHI1 BUILE PO3PaXyHKH B IPHUHIUIN CHpPABEIMBI IS
TPAKTOPIB BCIX TUIIB 1 MpU3HAaYEHHs (KOJICHI 1 TYCEeHWYHI, YHIBEpCalbHI, MMPOCArHi 1
opHi). BapTicTe TpakTopa, K BiAMIYaJIOCh, HA KIHIIEBHM pe3ysIbTaT BIUIMBAE MAJIO.

OcTaHHIM YacoM 3pOCTaHHS BApTOCTI MajuBa MPU3BOAUTH 10O 30UIbIIEHHS
BapTOCTI MEXaHI30BaHMX pOOIT, SIKa TICHO TOB'SI3aHA 3 KOJMBAHHSIMHU TMOTY>KHOCTI
TPaKTOPHOTO JBHTYHA. TOoMy, TIpM pO3paxyHKy ONTHMAaJbHOI TOTYXHOCTI
MIPOTIOHYEMO BPaXxOBYBATH ONTHMAJIbHY BEIMYUHY BUTPATH MMAJIMBA.

Sn =Sk 9 Wy, (11)

ne Sy — BapTICTh NaJIUBa;
Sk — BUTpaTu najvpa Ha 1 ra;
g — mMTOMa BUTpaTa NajnBa;
Wi« — 00'eM poOIT B HAaNIpyKEHUMN MEPIO/I.

JIist OpHUX TPAKTOPIB TOTYXHICTh MOXHA ICTOTHO MIJABUIIUTH 3 METOIO
JOCSITHEHHSI O1TIBIIOT TIPOYKTUBHOCTI arperaty. /{7 BUKOHaHHS MajlOCHEPTrOEMKHUX
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poOiT (TIpocarmHi TPaKTOPHU) MOKHU CIIiJI OPIEHTYBATHCS Ha MEHII MOTYXHOCTI. Tomy
OJlep’)KaHUW pe3ynbTar, B MEpIly Yepry, MiAXOAHWTh Ui YHIBEpCATIbHUX KOJICHUX
TPaKTOPIB.

BucHoBkm gociaimkenns. CydyacHi METOAM BUPIIICHHS ONTUMI3AIIMHOT 3a1a4l
Mo OOTPYHTYBaHHIO OJWHWUYHOI TMOTYXKHOCTI CLIBCHKOTOCIIOAAPCHKUX TPAKTOPIB B
OCHOBI SIKMX JISKHUTh (hopMmyisa "BiJi eHepro3oepirarouoi TEXHOJIOT1l MEXaHI30BaHUX
pPOOIT ONTUMAJILHOTO MapKy J0 ONTHUMAJLHOIO TPakTopa', B 3HAYHIN MIpl CHpHsIE
30UTBIIIEHHIO OaraToMapKOBOCTI TpakTopiB. ToMy HEOOX1THO 3aCTOCOBYBATH METOH
onTtuMizamii siki 0a3yroTbcs Ha ¢dopmyni "BiJ eHeprosz0epiraroyuoi TEXHOJOTIT
MEXaH130BaHHUX POOIT ONTHMAIBHOTO TPAKTOPA JI0 ONITHUMAJIBHOTO MapKy''.
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Abstract

THE WAYS OF OPTIMIZATION OF TRACTOR POWER
O. Kostenko, S. Kryvonos, O. Drozhchana

The article deals with the methods of the estimation of the most efficient power
of a tractor engine taking into an account the scope of mechanized operations in the
busiest period of field work as well as the agrarian and technical terms of these
operations and fuel expenses. The authors offer the solution of the problem of the
estimation of the single-unit power of a farm tractor based on the formula "from the
energy-efficient technology of mechanized operations of the most effective tractor to
the most efficient tractor fleet".
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