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MIABULLEHHA E®EKTUBHOCTI TEXHIYHOIO
OBCJ1YroBYBAHHA MALLUUH

Y craTTi npeacTaBneHo pe3ynbTaTM aHani3y iCHYHO4UMX Ha cborop-
Hi ¢opM opraHisauii TexHi4HOro 06¢cnyroByBaHHs CilbCbKOrocnoaapcCb-
KOi TeXHiKM, L0 eKCnJyaTyeTbCA NiANPUEMCTBAMM arponpoMMUCIIOBOro
KoMnnekcy. Po3rnsiHyto BapiaHTM cy4yacHUX MeTOAiIB opraHisauii cuc-
TEMM TeXHIYHOro 06cnyroByBaHHs i PEMOHTY Ha OCHOBI ynpaBniHHA Te-
XHIYHUM CTAHOM MaLUMH 3 ypaxyBaHHAM Teopii iX crapiHHa. Lli HoBi no-
rNAAW Ha opraHisauilo 06cnyropyBaHHs MallMHHO-TPAKTOPHOIO NapKy,
3acHOBaHi Ha KOHCTPYKTUBHUX 0COOGSIMBOCTAX Cy4acHOiI TeXHiKu, MoO-
XKYTb iCTOTHO BMJIMHYTU Ha ePeKTUBHICTb 06CNYyroByBaHHA MalUWH 3a
PaxXyYHOK CKOPOYEHHS Yacy BMKOHAHHA Po6iT i CKOpo4eHHA nepeniky
TexHonoriyHmx onepauin. PozpobneHo Ta 3anponoHoBaHO A0 BNpoBa-
DXKEHHA peKoMeHAaauii wono ¢popMyBaHHA HOBOI, NepPCNEKTUBHOI, Op-
raHisauii TexHi4Horo o6¢cnyroByBaHHs CillbCbKOrocnofapCcbKoi TEXHIKMN.
lNpencraBneHo TeopeTU4Hi OCHOBM EKCNyaTauiMHOT HapiMHOCTI Ma-
WKH, AKi dopMylOTbCA HA PaKTUHHOMY MaTepiani nabopaTopHUX, CTeH-
AOBUX i BAPO6HMUMX BUNpoOGyBaHb MalUMH, HA pe3ynbTaTax 6araTopiy-
HUX CNOCTepeXKeHb 3a IX eKCnJlyaTauiclo B peanbHux ymoBax. Ha ocHo-
Bi pe3ynbTaTiB AOC/iA)KEeHb BCTAaHOBJIEHO, WO HA CbOroAHi B NOTOYHOMY
PEMOHTI By3NiB MalULMH BUKOPUCTOBYIOTbCA ABi cTparerii: 6e3 3acTtocy-
BaHHA TEeXHIYHOro AiarHOCTYBaHHS i HA OCHOBiI TeXHIYHOro AiarHocry-
BaHHA. 3aNe)XXHOo Big YMOB BifiHOBNIEHHSA Neplua cTpaTeria Mae ABa pis-
HoBuAM: npodinaKkTUyHa pectaBpauis, NpU SKiN 3AiINCHIDETLCA CBOEYA-
CHe NOoAAaHHA 3aMiHM KOMMJIEKTYIUYMUX MiCNs NNAHOBOro po36upaHHs;
3aMiHa KOMMOHEHTIB y pas3i noTpebu nicna ix Buxoay 3 naay. Mpu ppy-
rin crparerii npo¢ginakTuyHe BiAHOBMIEHHA NPOBOAUTHLCA 328 HAsBHOCTI
LUITAaTHOrO0 TeXHIYHOro AiarHOCTyBaHHA, WO A03BONAE GiNbl NOBHO BU-
KOPUCTOBYBaTU pecypc 3aMiHEHUX KOMMOHEHTIB i 36inblyBaTn 4acToTy
IX 3aMiH, TaKa cTpaTerisi AOUiNIbHA TiJIbKU NPU ONTUMAJIbHUX EKOHOMIY-
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HUX NOKA3HMUKaX, B iIHLLOMY BUNAaAKYy CJlifg nepexoauTy A0 NepLuoi cTpa-
Terii N0OTOYHOro PEMOHTY.

KnwuoBi cnoBa: TexHiuHe 06CNyroByBaHHs; PeMOHT MalUUH; eKc-
nnyartauinHa HapiuHicTb MawWKH; 6e3BiAMOBHICTb; pecypc.

Betyn. ¥ cyyacHux yMoBax GYHKLIOHYBAHHS CiflbCbKOrocnoaapchb-
KUX NiANPUEMCTB PoJib ePEKTUBHOI0 3abe3neyeHHs TEXHOOMYHMX Npo-
LEeCiB MAWMHHNMM KOMMIEKCAaMW, a TaKOX POSib TEXHIYHOI cnyxbu, ak
HaMBaXXNTNBILWOI CKNAAoBOI PYHKLIOHYBAHHS MAalIMHHO-TPAKTOPHOMo na-
PKYy arponpoMMCiIOBOro KOMMJEKCY, 3pocTaE baraTopasoso.

Y 6inblocTi BUNaaKiB ONTUMI3alis napaMeTpiB TEXHIYHOro obcny-
roByBaHHS AOCATa€ETbCS 33 PaXyHOK BUPILWEHHS OAHOro 3 ABOX 3aBAaHb
— 3abe3neyeHHs HeobXigHMX pPobiT 3 MiHIManbHUMKU BUTPaTaMu Ha 06-
cnyroByBaHHS abo 3abe3neyeHHs MaKCMMaNbHOrO pPiBHA PobiT, MOXnu-
BMX Npu obMexeHux Butpatax [1; 2; 3].

Ons cknagHUX TEXHIYHUX CUCTEM, SIKi BCe 4YacTile BUKOPUCTOBY-
I0TbCA HA CiNbCbKOrocnopapCbKux NiANPUEMCTBAX i B Pi3HUX CEPBICHUX
nigpo3ninax, 3HMXXEeHHSA MOKA3HWKIB HMX4Ye OO0MYyCTUMOro pPiBHSA MOXXe
NpPM3BECTN A0 CEPMO3HUX HACMIAKIB, B 3B'A3KY 3 UMM MOKA3HUKK edekK-
TUBHOCTI € NPIOPUTETHUMMU, @ BUTPATU, SK MEHLI BAXK/INBI, PO3rNsa4a0Tb-
cAa K 06'eKTMBHA ONTUMI3aLiHa PyHKLUIS.

KoHKpeTHi 3aBpaHHSA oNTUMI3aUil CMCTEMU TeXHIYHOro obcnyroBy-
BaHHA 3anexXaTb Bif, TUNY i CKNAaQHOCTIi TEXHIYHOro 06'€KTa, BUKOHYBAHMX
HUM PYHKLIN, BUOY | KiITbKOCTI MOXJIMBUX CTaHIB i T. 4.

Posrnapatoum mMopeni ekcnnayartauil TEXHIYHUX CUCTEM 3 Pi3HUMM
BMAaMn 06CNyroByBaHHs, BUAINSAIOTb KiJlbKa XapaKTePHMX Fpyn MOTOKIB,
TO6TO NepexoAiB 3 0QHOro CTaHy B iHLWWNA: BUHUKHEHHS BiAMOB i Hecnpa-
BHOCTEWN; YCYHEHHS BiAMOB i HECNPABHOCTEW; 3HATTS Ha TeXHi4YHe obcny-
roBYBaHHS; 3HATTA 3 TEXHIYHOro 06cnyroByBaHHs [4; 5.

AHani3 octaHHix gocnipgykeHb i ny6nikauin. 3Ha4YHUM BHECOK Y [,0-
CNiOXXEeHHS NUTaHb CTpaTerii TeXHIYHOro obcnyroByBaHHS MaluH Ons
arponpoMmnCIOBOro KOMMekcy, po3BuTok TtexHonorii TO i peMoHTy Ma-
LWWH BHecnu BigoMi pgocnigHukm MNpyweubkun C. M., Bengepa I. M., Kosa-
yeHko 0. B., KoHoBantwk 0. B, Kiswko B. M., KonicHuk M. B., l'yHbko |. B.,
My3uuyk B. ., CnyxaHtok M. 0., CigaweHko O. I., Jlyguerko O. A., Yepea-
HUK B. B. [6; 7; 8]. Baxxn1BMM € [0CBig TEXHIYHOMO 06CNYroByBaHHS i Op-
raHisauil peMOHTY 3aKOPAOHOM, B OCHOBI SIKOrO JIEXXUTb CKOPOYEHHS BU-
TpaT Ha MexaHi3auito arponpoMmMcNoBoro KoMmnnaekcy. Po3yMiHHA cyyac-
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HOMO CTaHy TEeXHIYHOro CepBicy € 3aBXAW akTyafnbHow npobnemoto [9;
10].

NMocTtaHoBKa MeTM i 3apadi gocnig)XeHHa. MeTow npoBedeHMX OO-
CNigXXeHb € 0BrpyHTYBaHHSI cTpaTeril TeXHIYHOro 06CNyroByBaHHS Ma-
WWH JAs arponpoMMUCIOBOr0 KOMMJEKCY, NiABULWEHHS edeKTUBHOCTI
npouecy 3MillyBaHHA Ta 06rpyHTYBaHHS MapaMeTpiB eKcnayaTauinHol
HaAIMHOCTI MaLLWH.

Buknan ocHoBHOro martepiany. TeopeTU4Hi OCHOBM eKcnyaTauin-
HOI HaAiMHOCTI MawmnH GopMyTbCA Ha GaKTUYHOMY MaTepiani nabopa-
TOPHUX, CTEHAOBUX | BUPOOHNUYMX BUNPOBYBaHb MaLLWH, Ha pe3yfibTaTax
H6araTopiyHMX CNOCTEpPeXKeHb 3a IX eKCniyaTaui€lo B peasbHUX yMOBaX.
O6pobka Ta y3aranbHeHHA Takol iHpopMaLil 6a3yeTbcs Ha Teopil NMOBI-
PHOCTEMN, MAaTEMATUYHIN CTAaTUCTULI, CACTEMHOMY aHanisi, fKi npyn Heob-
XiAHOCTi MOEOHYHOTLCA 3 METOAAMM ONTUMi3aUil, NPOrHo3yBaHHSA, Noai6-
HOCTI, KNTACTEPHOro aHanidy, eKCNepTHUX OLIHOK Ta iH.

HWHI B NOTOYHOMY PEMOHTI BY3/iB MalMH BUKOPUCTOBYOTbLCS ABI
cTparTeril: 6e3 3aCTOCyBaHHSA TEXHIYHOMO AiarHOCTYBaHHSA | HA OCHOBI Tex-
HiYHoro giarHoctyBaHHA [11; 12].

3anexHo Big YMOB BiAHOBNIEHHSA NepLlua CTpaTeris Mae ABa Pi3HO-
BUOM:

1) npodinakTMyHa pecTaBpalif, 3@ AKOI 3[4INCHIOETLCA CBOEYACHE
NOAAHHS 3aMiHN KOMMIEKTYHUYMX MiCAs NJAaHOBAHOMO po36MpaHHS;

2) 3aMiHa KOMMOHEHTIB Y pasi noTpebu nicng ix BUxo4y 3 nagy.

Mpwn ppyrin cTpaTerii npodinakTMyHe BiAHOBEHHSA NPOBOAUTLCSA 3a
HAsIBHOCTi LUTAaTHOMO TEXHIYHOrO AiarHOCTYBaHHS, WO [03BONSE Ginblu
NMOBHO BUKOPWUCTOBYBATWU PECYPC 3aMiHEHMX KOMMOHEHTIB i 36inblwyBaTh
4YacToTy IX 3aMiH, TaKa CcTpaTeria LouinbHa TiIbKM NpU ONTUManbHUX
€KOHOMIYHUX MOKa3HUKAX, B iIHWOMY BUNAAKY Cig nepexogutn oo nep-
LWOT cTpaTerii NOTOYHOr0 PEMOHTY.

Po3rnaHeMo po3paxyHOK ONTMMasbHUX 3aMiH NPU NOTOYHOMY pe-
MOHTI. CucTeMy, BigMOBa B SIKi HacTae npu BiAMOBiI 0AHOro i3 6nOKiB,
HaBedeHo Ha puc. 1.

— PR — Pwl - Pwl Rl

Puc. 1. Cuctema, BioMoBa B AKilt HacTae Npuv BigMOBi 04HOTO i3 6/10KiB
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BeeneMo No3HAYEHHS: — T, cepenHin HapobiTok oo BMXOAy 3 naay

Oynb-gKOro By3na MalluHW; f(t) — WiNbHICTb PO3N0AiNYy HapobiTKy; ¢, ,

— nepioanyHicTb NpodinakTMyHmx 3amiH (M1.3.).
Topi yac Mi>k OHOBJIEHHAMM CKage:
T, saxupe T, <itgsz;
Toen :{

il * - (1)
tgs, Axwpe I, = tgsz
Ha ocHosi (1) 3HanaeMo MaTeMaTuuHe ouikyBaHHs M [Tpg, ]
M[TOEM ]:'Em’ t'f(t)dt+tn& 'p(tn&):
:_'Emb t'dp(t)+tn& 'p(tna)’

ne p(tnj) — MMOBIpHicTb 6e3aBapiiHOl PO6OTU KOMMOHEHTHOI YacTUHU

(2)

nip vac pobotwn ¢, ,
3acToCOoBYHOUYM NPABUIIO iHTErpaLil MO YaCcTUHAX, OTPUMYEMO

M(T o 1=—=t-p )( [T plede+ey,

plens)=["" ple)d.

Ana ontumisauii ¢, , 6yaemMo BUXOAUTM 3 MIHIMYMY KOHKPETHUX Cy-

(3)

MapHux ButpaTt C , Ha YCyHEHHS HeCnpaBHOCTI (aBapiiHU pPeMoHT) i
npodinakTMyHe BiAHOBNEHHS.
Mo3HaunMo yepes C, cepefHi0 BapTiCTb ycyHeHHs BigMoBu; C,—

cepenHs BapTiCTb NpodinakTUYHUX 3aMiH. Lli noka3HMKK noB'aA3aHi cnie-
BigHoweHHsaM C, > C, .

Toai B NpOMIXKKY MiXK OHOBIEHHSIMU CepefHi 3aranbHi BUTpaTK Ao-
PiBHIOBAaTUMYTb

S(l‘H&):Cl 'Q(tnA3A)+C2 'p(tn&)’ (4)
ne ¢(z, , ) — WMOBIpHiCTb BMXOAY 3 Najly CKNaf0BOI YaCTUHW MPOTArOM
HapobiTKy?, ,

3HangeMo CyKynHi BUTPATW 3a OAUHULI0 NPOAYKLIT:
C,, = S(tn3) G- Q(n3)+c2 p(n3) (5)
8 M[TOEH] 'rm ()dt

PO3B'S)XEMO PIBHAHHA A8 PO3PaxXyHKy £ :
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dC
—A =0. (6)
d 5

Micna gudepeHuiauii MM MaTUMeEMO:

[ ol y{ ily,) dp@m)}

17‘3A dtH 3

el )+ Cooplen s N | [ plek | =0

BpaxyeMo HacTynHi cniBBiIQHOLWEHHS:
dq(t dp(t
Q( 17.3.):_ P( 17.3.):f(tn'3.);
diyr 3. diyr 3.
d 3.
KU’ ple )dt}zp(ansA)zl—Q(fn&)-
Topni 3aMicTb (7) nicna nepeTBopeHb OTPUMAEMO:

(Cl Cz) ( )'[ ( )dt = (17 1)[(61 -G )Q(tn})*'cz ] (8)

Pospainuewm o6uasi yactuum (8) Ha pl(t, ; ¢, —c,) i BpaxoBylouwu,

Wo KoedilieHT BiAMOB l(tnl)=f(tHA3A)/p(tHA3A), B KiHLEBOMY MiACyMKy
OTPVMYE 3arajibHe po3paxyHKOBe PiBHAHHSA, MaTeMaTUYHY MOAENb 3amno-
6iraHHA BioMOB

/1(2‘17‘1)];“»17(2‘)6]2‘ _Q(tnl): = (9)

=G
Po3rnsiHemMo cnocobu BM3HaYeHHS OCHOBHOI HAAiMHOCTI B YMOBax
eKkcnnyaTauii abo npn NnpoBeAeHHi cneyianbHUX BUNPOBYBaHb.
LLlo6 3HanTV NMOBIpHiCTb Be3BiAMOBHOT POOOTM NPU HanpaUlOBaHHI
At , CKOPUCTAEMOCSH 3aNEXKHICTIO
NO —H(At)
p(t)=——,
Ny
ne No — 3aranbHa KinbKicTb TecToBaHMUX 06'eKTiB ogHoro Tuny; n(At) — ki-
NbKicTb 6N0KiIB, WO BUMALIAM 3 Nagy.
AKLWo Npy HanpautoBaHHI At XkoaeH 3 06'eKTiB He BigMOBMB, TO AN
BM3HauyeHHs p(At) cnpaBeanunBo cniBBiAHOWEHHS
1
p(At) =1- .
NO +1
MMOBipHiCTb BiIMOBM € NPOTUNEXHICTIO MMOBIPHOCTI Ge3BiAMOBHOT
po6oTK
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q(At) =1-p(t) = N
0

Mpadikm 3MiHM dyHKUin p(t) i q(t) pna umkny ekcnnyaTtauii TexHiu-
Horo o6'ekTa HaBeAEHO Ha puc. 2.
BpaxoBylouM 3anexHocTi, YacToTa BigMOB Oyae BM3HayatTucsa 3a
3aNeXHiICTIo
n(At)

A==

(13)
cp
ne Nep = (N i+ Nit)/2; Nii Ni.i — Le BignNoBigHO KiNbKiCTb HEPEMOHTOMNPY-
AaTHUX 06csAriB, sKi NpauoBanM HaIEXXHMM YMHOM HA NOYATKY i KiHLi iH-
TepBany HanpaulBaHHA At.
Mpadik ¢yHKuUii Alt) Ana umMkny po6oTn OOHOTUMNHUX 06'EKTIB NpU-

BeOeHo Ha puc. 3.
p(t)4

{
glt) ”

plt)

0 T
Puc. 2. BsaeMHe posTtawyBaHHA rpacdis p(t) i glt)

HopmansHa
pofioTa JnpauroeaHHA

- = - - --,\

L

L
J(t) | NpwnpawosanHs

]
12 t
Puc. 3. 3MiHa iHTEHCUBHOCTI BigMOB 3 NJIMHOM Yacy
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BucHoBKK. AHani3youm oTpMMaHi 3aNeXHOCTi Ta MaTeMaTUYHi MO-
Aeri, MOXXHa 3p06bMTM BUCHOBKMU:
1. Akwo ¢yHKuUisA Z(tnl) MOHOTOHHO 36iNbLIYETHCA, TO PIBHAHHSA

Ma€ OAMHWUYHMIA | KIHLLEBWI1 PO3B'A30K £, , Lie MOXJIMBO TiNIbKW AJ1si HO-

PManbHOro 3aKOHY PO3MnoAiny i 3aKoHy po3noginy Benbyna npn m >1.
2. Akwo Alt, , )=const, NpodinakTUUHi 3aMiHN HepeHTabenbHi,

TOMY L0 HAAINHICTb 3a/IMWIAETBCA HA MNOCTIMHOMY PiBHi, @ OHOBJIEHHS
3aBXXOuM BUMarae foAaTKOBUX BUTPAT. B LbOMy BMMaaKy ONTUManbHOMK €
3aMiHa KOMNEKTYYOol geTani nicna suxogy 3 nagy.

3. Axkwo yHKuUisA l(tnl) 3HMXKYeTbCS (3aKoH po3noginy Benbyna

npu m>1), To NpodiNakTUYHI 3aMiHU TINIbKWU 3HUXKYIOTb 6€3BiAMOBHICTb.
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IMPROVING THE EFFICIENCY OF MACHINE MAINTENANCE

The article presents the results of the analysis of currently ex-
isting 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 sys-
tem of maintenance and repair based on the management of the tech-
nical condition of machines, taking into account the theory of their ag-
ing. These new views on the organization of maintenance of the ma-
chine-tractor park, based on the design features of modern technolo-
gy, can significantly affect the efficiency of machine maintenance by
reducing the time of work and reducing the list of technological opera-
tions. It has been developed and proposed the recommendations on
the formation of a new, perspective organization of technical mainte-
nance of agricultural machinery for implementation. It has also pre-
sented the theoretical foundations of operational reliability of ma-
chines, which are formed on the actual material of laboratory, bench
and production tests of machines, on the results of long-term obser-
vations of their operation in real conditions. Based on the research re-
sults, 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: preven-
tive restoration, in which timely submission of component replace-
ment is carried out after the planned disassembly; replacement of
components as necessary after their failure. In the case of the second
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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 strate-
gy of ongoing repair.

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