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NIABUINEHHSA ECEKTUBHOCTI TEXHIYHOI'O
OBCJIYTOBYBAHHA MAIIIUH

Y crarTi npeacrasJieHi pe3yJbTAaTH aHAJI3Y iICHYIOYHX B JIaHUI 4ac
¢opm opranizanii TeXHiYHOro0 00CJIYrOByBaHHS CiJIbCHKOTIOCIOJAPCHLKOL
TeXHIiKH, WI0 EKCIUIYaTy€TbC MiANPHEMCTBAMH arponpoMHCI0BOIO
KOMILIeKcYy. Po3riiiHyTOo BapiaHTH Cy4YacHHX MeTOAiB oprasizaumii
CHCTEMH TeXHIiYHOro 00CIyrOBYBAHHS i PEMOHTY HA OCHOBI yNpaBJIiHHA
TeXHiYHMM CTAHOM MALIMH 3 YpaxyBaHHsIM Teopil ix crapinns. Ili HoBi
NOIJIAIM HAa OpraHizamirco o0CJAYroByBaHHSI MAIIMHHO-TPAKTOPHOIO
NapKYy, 32CHOBAHI HA KOHCTPYKTHBHHUX 0CO0JIMBOCTAX CY4YaCHOI TeXHIKH,
MOKYTh iCTOTHO BIUIMHYTH Ha e(eKTHBHICTH 00CIYrOBYBAHHSI MAalllUH
3a PaXyHOK CKOPOY€HHSI 4acy BUKOHAHHS POOIT i CKOpOYeHHs MepesIiKy
TeXHOJIOTIYHUX omepaunii. Po3po0ieHo Ta 3ampomoHOBaHoO 10
BIIPOBA/I’KEHHSA pexoMeHaaunii 1010 ¢hopmyBaHHsA HOBOI,
NepCcneKTHBHOI, oprasisamii TeXHIYHOI 0 00cIyroByBaHHs
ciibebkorocnogapebkoi TexHiku. IlpeacraBieHo TeopeTM4YHi OCHOBH
eKCINIYyaTAlniiHOI HAXIHOCTI MalIMH, sIKi GopMYyIOTHCS HA (haKTHIHOMY
marepiaji J1a00opaTOpPHUX, CTEHAOBHX i BHPOOHHYMX BHIPOOYBAHb
MaIlMH, Ha pe3yJbTarax 0araTopiyHMX CIOCTEpPe:KeHb 3a IX
eKkciiyaranicio B peajbHux ymoax. Ha ocHoBi pe3yjbTaTiB q0c/iakeHb
BCTAHOBJICHO, 10 B JaHWI 4Yac B MOTOYHOMY PEMOHTI BY3JiB MalllMH
BHKOPHMCTOBYIOThCS [JBi crTparerii: 0e3 3acTOCyBaHHSl TEXHIYHOIO
AIarTHOCTYBAHHS i HA OCHOBi TeXHIYHOIr0 JAiarHOCTYBAHHS. 3aJIeXKHO Bil
YMOB  BiJIHOBJICHHs Ieplia cTpaTeris Ma€ JABa  Pi3HOBHAU:
npodintakTuyHa pecraBpaunisi, NpW fAKiA 31iliCHIOETbCA CBO€YACHE
MOJAAHHA 3aMiHM KOMILUIEKTYHYHX HiCJA IJIAHOBAHOIO0 PO30MpPaHHSA;
3aMiHa KOMIIOHEHTIB y Mipy HeoOXigHocCTi micas ix Buxoay 3 jgany. Ilpu
ApYyrii crparerii npo@guUIaKTH4YHE BiAHOBJIEHHSI NPOBOJMTHCH IPH
HASIBHOCTI IITATHOTO TEXHIYHOI0 AiarHOCTYBaHHS, IO J03BOJIA€ OiabII
IOBHO BHKOPHCTOBYBAaTH  pecypc 3aMiHEHMX  KOMIIOHEHTIB i
30lIBIIYBATH 4aCTOTY iX 3aMiH, Taka cTpaTerisi JOHUIbHA TiIbKH NPH
ONTUMAJIBHUX E€KOHOMIYHMX MNOKA3HMKAX, B iHIIOMY BHMIAJAKYy CJIiJ
NepexXoUTH 10 MepiIoi cTpaTerii NOTOYHOI0 PEMOHTY.

Knwuosi cnoea: TexHiuHe 00CIAYroByBaHHSI, PEMOHT MAIIMH,
eKcIUIyaTaniiiHa HagilHicTL MalKMH, 0e3BiAMOBHICTD, pecypc.



Beryn. ¥V cydacHux ymoBax (DyHKIIOHYBAaHHS CLIbCBKOTIOCIIOAAPCHKUX
HiATPHUEMCTB pOJb €(EKTUBHOTO 3a0€3MEUYECHHS TEXHOJOTIYHHX IPOLECIB
MAallMHHUMHM KOMIUIEKCAMH, a TAaKOX pOJb TEXHIYHOI CIyXkOH, SK
HaBaXKIMBIMIOI CKJIaJ0BOT (PYHKI[IOHYBaHHS MAIIMHHO-TPAKTOPHOTO IMapKy
arpoIpoMHUCIOBOIO KOMILJIEKCY, 3pOcTae 0araropasoso.

Y OinplmocTi BUOAAKIB  ONTHUMI3Allii MapaMeTpiB  TEXHIYHOTO
00CIIyroByBaHHS JIOCATA€THCS 32 PaXyHOK BHUPIIIEHHS OJHIET 3 IBOX 3aB/laHb
- 3a0e3nedeHHs HEOOXiAHUMX poOIT 3 MiHIMAIBHUMHU BHUTpaTaMud Ha
00ciyroByBaHHs a00 3a0€3MeUeHHs MAaKCUMAJIBHOTO PIBHS POOIT, MOKIIUBHX
npu oOMexeHux BuTparax [1, 2, 3].

Jns  ckmagHMX ~TEXHIYHMX CHCTEM, SKi Bce OUIBII MIUPOKO
BUKOPUCTOBYIOTBCS B CUIBCHKOTOCIIONAPCHKHUX IIANPHEMCTBAX 1 PI3HUX
CEpBICHUX MIAPO3/iIax, 3HMKEHHS MOKA3HUKIB HIDKYE JTOMYCTUMOTO PiBHA
MOXKE TPHBECTH JO CEPHO3HUX HACHIAKIB, B 3BSI3KY 3 YHM ITOKa3HUKHU
e(DEeKTUBHOCTI € TIPIOPUTETHUMH, a BHUTPATH, SK MEHII BaXKJIHBI,
PO3TISIAIOTECS SIK 00'€KTHBHA ONTHMi3alliifHa (PyHKIIIS.

KoHnkpetHi 3aBJIaHHSA ornruMizarii CUCTEMU TEXHIYHOT'O
00CITyroBYBaHHS 3aJIeKaTh B THITYy 1 CKJIATHOCTI TEXHIYHOrO O00'€KTa,
BUKOHYBaHHUX HUM (YHKI[iH, BUIY 1 KUTBKOCTI MOKIIUBUX CTaHIB 1 T. II.

Posrnsmaroun Monenmi eKcrutyartamii TEeXHIYHHX CHCTEM 3 Pi3HUMH
BUJAaMHU 0OCITYrOBYBaHHS, BUAUIAIOT Psi/i XapaKTEPHUX IPyH HNOTOKIB, TOOTO
NEPEXO/IiB 3 OJJHOTO CTaHy B IHIIMI: BUHUKHEHHS BIIMOB 1 HECIIPABHOCTEN;
YCYHEHHS BI]MOB 1 HECIPaBHOCTEH; 3HATTSA Ha TEXHIYHE OOCIyroBYBaHHS;
3HSITTS 3 TEXHIYHOTO 00CTyroByBaHHs. [4, 5]

AHani3 ocTaHHiX aochilKeHb I myOJikamiii. 3HayHUN BHECOK Yy
JOCTIPKEHHSl MHUTaHb CTpaTerii TEXHIYHOrO OOCIyroBYBaHHS MAIllMH JUIS
arpoIrpoMHUCIOBOrO KOMIUIEKCY, po3BUTOK TexHouorii TO 1 peMOHTY MaIiuH
BHecnu BijoMmi nociigauku ['pymenskuit C. M., bennepa I. M., Kozauenko
O. B., Konoamok O.B., Kismko B.M., Komicuuk M.B., I'yasko [B.,
My3uuyk B.I., Cnyxaniok M.O., Cigamenko O. I, Jlyguenko O.A.,
Yepennuk B.B. [6, 7, 8]. BaxinBuM € 10CBiJ TEXHIYHOTO 0OCIYrOBYBaHHS 1
opraHizailii peMOHTYy B 3aKOpPJIOHHUX KpaiHax, B OCHOBI SIKOTO JICKHUTh
CKOpOUYEHHsSI BHUTpaT Ha MEXaHI3allll0 arpolpOMHUCIOBOIO KOMIUIEKCY.
Po3ymiHHS CyyacHOrOo CTaHy TEXHIYHOTO CEpBICY € 3aBXKIU aKTYalbHOIO
npodaemoro [9, 10].

IMocTranoBka MeTu i 3agaui gociigxeHHsi. MeTor MpOBEIEHUX
JIOCITIJIKEHb € OOTPYHTYBAHHS CTpATerii TEXHIYHOTO 00CIYrOBYBaHHS MaIllMH
JUIsL arpoIPOMMCIIOBOTO KOMIUIEKCY, MIJBUIIEHHS €(EeKTUBHOCTI IMPOLECY
3MIITyBaHHS Ta OOrPYHTYBAaHHS IapaMeTpiB eKCIUTyaTalliifHOl HaaiiHOCTI
MaIluH.

Bukaa ocHOBHOro Matepianay. TeopeTHdHi OCHOBU eKCIUTyaTaliifHoi
HaJIHHOCTI MamuH (GOPMYIOThCS Ha (PaKTUYHOMY Martepialil JabopaTOPHHX,
CTEHIOBUX 1 BHPOOHMYMX BHMIPOOYBaHb MAIMH, Ha pe3yJbTaTax
OaraTopiyHMX CIIOCTEPEKEHb 3a IX EKCIUTyaTalli€l0 B peaJbHUX YMOBax.



OOpoOka Ta y3aranpbHeHHs Takoi iHQopMamii 0a3yeTbcs Ha Teopil
HMOBIpHOCTEH, MaTeMaTW4HIi CTATUCTHUIl, CUCTEMHOMY aHami3i, AKi Ipu
HEOOXITHOCTI TOEIHYIOTBCS 3 METOJAAMH OINTHMI3allii, MPOrHO3yBaHHS,
NOAIOHOCTI, KJIACTEPHOTO aHAJli3Y, eKCIIEPTHUX OLIHOK Ta iH.

B nmanwmii yac B MOTOYHOMY PEMOHTI BY3JIiB MAallliH BUKOPUCTOBYIOTHCS
IBl cTpaterii: 6e3 3aCTOCyBaHHS TEXHIYHOTO M1arHOCTYBAaHHS 1 Ha OCHOBI
TEXHIYHOro aiarHoctyBanus [11, 12].

3ajeKHO BiJ] YMOB BiTHOBJICHHS IEpIIIa CTPATETisl Ma€ ABa PI3HOBHUIU:

1) mpodinakTuuHa pecTaBpallis, NMpPU SKiA 3MIMCHIOETHCS CBOEYACHE
NOJaHHS 3aMiHU KOMIUIEKTYIOUHX MiCJIs MJIAHOBAHOTO PO30OMPaHHS;

2) 3aMiHa KOMIIOHEHTIB Y Mipy HEOOX1THOCTI MICJs X BUXOY 3 Jaay.

[Tpu apyriit crparerii npodinakTHYHE BiAHOBJICHHS MPOBOIAUTHCS TPU
HAsBHOCTI IITaTHOTO TEXHIYHOTO JAiarHOCTYBaHHS, LIO JO3BOJISIE OiIbII
MIOBHO BUKOPHCTOBYBAaTH PECYpPC 3aMIHEHMX KOMIIOHEHTIB 1 30LIbIIyBaTH
4acTOTy iX 3aMiH, Taka cTpaTeris AOLIIbHA TUIBKKM MPU ONTHUMAIBHUX
€KOHOMIYHHUX IMOKa3HUKaX, B 1HIIOMY BHIAJKY CIiJ] IIEPEXOIUTH O TEepIIOi
CTpaTerii IOTOYHOTO PEMOHTY.

PosrimsiHeMO  po3paxyHOK ONTHMAaJIbHHUX 3aMiH TpU  IOTOYHOMY
pemonTi. CucTema BiZIMOBa B SKi HAcCTa€ MPH BIIMOBI OJHOTO 13 OJIOKIB
HaBeJleHa Ha puc. 1.

—Pro-{Powr-Pwl-| R0}l

Puc. 1. Cucrema, BiZiMOBa B SIKili HAaCTa€ MPHU BiMOBI OJHOTO i3 OJIOKIB

Beeznemo nosHauenss: - 7', cepelHiil HApOOITOK 10 BUXOAY 3 Jaxy
Oynb-sIKOTO By3/1a MalluHu; f (t) - HIUJIBHICTD PO3MOJLTY HApOOITKY; 7, , -

nepioguuHicTh npodinaktuyaux 3ami (I11.3.).
Toni yac MI>)K OHOBJIEHHSIMU CKJIAJE:

Topr sxcigo T, <tps;

— o
Togs = {tﬂs.r ARUYO Tw = tgs @

Ha ocHosi (1) 3HaiineMo MaTeMaTU4HE OUiKyBaHHS M [T OBM ]
M[TOE ]: J.Otm. t'f(t)dt"'tng. 'P(tn&):

= —J‘;n B tdp(t)+tn3 'p(tﬂj.)’

ne p(tn',) - IMOBIpHiCTh 6€3aBapiifiHOT POOOTH KOMIOHEHTHOT YaCTHHH 1]

)

4ac poboTH ¢, 5

3acTOCOBYIOUYM MPABUJIO IHTErpalii M0 YaCTUHAX, OTPUMYEMO



M[TOEH]= 1 tu}‘ﬁ[ )dt+t173

plens)=["" ple)ar

Jns onrtumizauii ¢, , OyqeMoO BUXOIUTH 3 MIHIMYMY KOHKPETHHX

©)

cymapHux BuTpar C, Ha yCyHCHHs HECIPAaBHOCTI (aBapiiHUi PEMOHT) i
npodiTaKTHIHE BITHOBJICHHS.

IToznaunmo uepe3 C, cepeHIO BapTICTh YCYHEHHsS BIIMOBH, C, -
cepemHsi BapTiCTh mnpodurakTHuHuUX 3amiH. [li TOKa3HWKH TOB'sI3aHi
criBigHOmeHHsM C, > C, .

Tomi B MpPOMIXKKY MK OHOBIIEHHSIMH CEpellHI 3arajibHi BUTPATH
JOPIBHIOBATHMYTb:

S(tH.B’.)zcl 'Q(tn.3.)+cz 'p(tnj.)) 4)
ne ¢z, ,) - WMOBIPHICTb BUXOIY 3 Jady CKJIAIOBOI YAaCTHHU HPOTSIIOM
HapoOITKY ?;; 5

3HaIEMO CYKYITHI BUTPATH 32 OJJUHUIIO TIPOTYKIIIi:
S(tns) _C- Q(na)"'cz p(ns') (5)

sz MIT [ OEH] J. (t)dt

017 T

Po3B'ssxemMo piBHAHHS 171 PO3PAXYHKY f;

dC
YA (6)
dtH,S‘A

[Ticnsa audepenuiarii MU MaTUMEMO:

[ s ), )

H.3. dtHJ,

el )+ Coplen N {1 k|0

BpaxyeMo HacTymHi CIiBBiIHOIICHHS

dQ(tn.J) __ dp(tna.) _ f(tn.3. )}.

dt, ; dt, ;

a0 Pl =l )=1-)

Toni 3amicTs (7) micis nepeTBOPEHb OTPUMAEMO

(Cl _Cz) ( )_ru ' ( )dt = ( )[(Cl ) )Q(tn.3.)+c21 (8)

Po3ninuBmm obuasi yactunu (8) Ha p( tys )(c1 —cz) 1 BpaxoByIO4H, 110

()

KOe(ILIEHT BiAMOB l(tnlg‘): S/ (t,”‘)/ p(tH&), B KIHIEBOMY IHiJICYMKY
OTpUMY€ 3arajbHe pO3paxyHKOBE pIBHAHHS, MaTeMaTU4HY MOJelb



3an00ira”HHs BIZIMOB:

ﬂ(tna.)_.zn 3 p(t)dt _Q(tn.&): 2 )

1 2
PosrinsineMo crocoOM BH3HAUEHHS OCHOBHOI HAAIMHOCTI B yMOBax
eKcIuTyaTarlii abo Mmpu MPOBEICHHI CTeIiaIbHIUX BUIPOOYBaHb.
[I{o6 3HaiTH HMOBIPHICTH OE3B1IAMOBHOI pOOOTH MPH HaIpaIroBaHH1 At
CKOPHUCTAEMOCS 3AIEKHICTIO:
NO - n(At)
p(t) = ———
No
ne No - 3araqbHa KiUIBKICTh TECTOBAaHHMX O0'€KTiB omHOro THmy; n(At) -
KUTBKICTh OJIOKIB, II[0 BHHIIUTH 3 JIAy.
SIkmo mpu HampamroBaHHI At KOIEH 3 00'€KTiB HE BiAMOBHUB, TO JJIS
BU3HaueHHS p(At) cripaBesIMBO HACTYIHE CITIBBIAHOIICHHS:

1
At)=1-
p( ) NO +1

(10)

11)

VIMOBIpHICTh  BiIMOBH  SIBIISIETBCS ~ IPOTHJICKHICTIO  MMOBIPHOCTI
0e3B1IMOBHOT pOOOTH:

a(a) =1-p() = "
0

I'padiku 3minn QyHKIiH p(t) 1 q(t) 11 HUKITY eKCIuTyaTallii TEXHIYHOTO
00'exTa HaBe/IEHI Ha puc. 2.

(12)

plt) l
q(t)
g(t)

p(t)
0 -

Puc. 2. B3aemue po3rauryBanus rpadis p(t) i q(t)

BpaxoByroun 3aJeXHOCTi, 4YacTOTH BiAMOB OyJe BU3HAuYaTHCS 3a
HACTYITHOIO 3aJICKHICTIO:
n(At)

A (AL) = "

' (13)
cp



ae Nep = (N i + Ni+1)/2; N i1 Nj +1 - 1€, BIAMOBIAHO, KiJBKICTh
HEPEMOHTOINPUAATHUX OO0CHTIB, SIKI MPAIOBAIA HAJICKHUM YUHOM Ha
MOYATKy 1 KiHIII IHTepBaly HampaoBaHHs Af.

I'padix ¢ynkmii A(t) g UKy poOOTH OJHOTHUIIHUX OO0'€KTIB
MIPUBEJICHO Ha puc. 3.

e HopmansHa
A(t) | MpunpaugosanHs rfoﬁoTa 3npauroBanHa

- > - A "\~

-

|
l
t

0

T B c— —

1 2 :
Puc. 3. 3MiHa iIHTEHCHBHOCTI BiIMOB 3 ILTHHOM Yacy

BucHOBKHM. AHaJI3yl0oud OTPHMaHI 3aJe)KHOCTI Ta MaTeMaTH4HI
MOJIeJTi MOXHA 3pOOUTH PsiJT BUCHOBKIB:
1. Sxmo ¢yHKIisA l(t,”') MOHOTOHHO 30UIBLIYETHCS, TO PIBHSIHHS Ma€

ONMHUYHUMA 1 KIHIEBUH PO3B'SI30K t,O,’_Z , IIe MOXIHBO TUIBKH A

HOPMAaJIbHOT'O 3aKOHY PO3MOJILTY 1 3aKOHY po3noainy Beitbyna npu m >1.
2. Sxmo ﬁ(t o3 ) = const, TPOPUIAKTUYHI 3aMIHM HE peHTaOeNbHI,

TOMY IO HaAIWHICTh 3aJUIIAETbCA HA IOCTIMHOMY piBHI, a OHOBJIEHHS
3aBXKAM BHMara€ TOJAaTKOBHX BUTpAT. B I[bOMy BHIIAJKy ONTHMAIBHOIO €
3aMiHa KOMITJIEKTYIOUOT AeTajl micis BUXOay 3 Jaay.

3. Skmo ¢y ﬂ,(t,]&) 3HWXKYETbCA (3aKOH po3nojuty BeiiGyna npu

m >1. ), To npoiaKTHUHI 3aMiHH TUTBKH 3HUXKYIOTh 0€3B1IMOBHICTb.
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IMPROVING THE EFFICIENCY OF MACHINE MAINTENANCE

The article presents the results of the analysis of currently existing
forms of organization of technical maintenance of agricultural
machinery operated by enterprises of the agro-industrial complex. It was
considered the variants of modern methods of organizing the system of
maintenance and repair based on the management of the technical
condition of machines, taking into account the theory of their aging.
These new views on the organization of maintenance of the machine-
tractor park, based on the design features of modern technology, can
significantly affect the efficiency of machine maintenance by reducing
the time of work and reducing the list of technological operations. It has
been developed and proposed the recommendations on the formation of
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a new, perspective organization of technical maintenance of agricultural
machinery for implementation. It has also presented the theoretical
foundations of operational reliability of machines, which are formed on
the actual material of laboratory, bench and production tests of
machines, on the results of long-term observations of their operation in
real conditions. Based on the research results, it was established that two
strategies are currently used in the ongoing repair of machine
components: without the use of technical diagnostics and on the basis of
technical diagnostics. Depending on the restoration conditions, the first
strategy has two varieties: preventive restoration, in which timely
submission of component replacement is carried out after the planned
disassembly; replacement of components as necessary after their failure.
In the case of the second strategy, preventive maintenance is carried out
in the presence of regular technical diagnostics, which allows for more
complete use of the resource of replaced components and to increase the
frequency of their replacements. Such a strategy is appropriate only with
optimal economic indicators, otherwise one should proceed to the first
strategy of ongoing repair.

Keywords: maintenance, machine repair, machine operational reliability,
reliability, resource.



