TSOKCHUM HE MEHEee ISTH JIeT ¢ NMPUMEHEHWEM OHMOTEeXHOJOTHYECKUX
METOJIOB, a MPU TPAAULUOHHON — He MeHee 10 JeT, HOBbIe MOPOAbI, TU-
IIBI, JIMHUW >KUBOTHBIX — COOTBETCTBEHHO HE MeHee 10 m 20 mer", —
MOAYEPKHYJIM B MUHUCTEPCTBE.

B Pecny6imke benapych npoBefieHbI MHOTOJIETHHE UCCIISIOBAHUS TI0
HCHOJB30BAHUIO JUAJICKTPUUYECKUX CEMapaTOpOB HA CTAJUU IMPEIIOCEB-
HOM IOATOTOBKH CEMSH, OCYILECTBISAIOUICH OINHOBPEMEHHO MX IIPOCEHU-
BaHue u kamuOpoBaHue [2]. CyIIecTByeT HMIIOPTHOE IPOCEHBAOIICE
000pyZIOBaHNE, CTOMMOCTh KOTOPOTO BBICOKA, MpEAaracMble ITHIJICK-
TPUUYECKHE CEApUPYIOIINE YCTPOMUCTBA — YHUBEPCAIIBHBI, TIPOCTHL, 001a-
JAIOT BBICOKOM AKCIUTYaTallMOHHOM TOTOBHOCTHIO. [[si peanmmzanuu u
LUIUPOKOT0 BHEIAPEHUS AUAIICKTPHUUECKUX CEMNapUpYIOIIUX YCTPOWUCTB B
CeITbCKOXO3SMCTBEHHBIX mpeanpusatusx Pecryomuku Kazaxcran HeoOxo-
JIUIMO BBITTOJTHATH HEKOTOPBIC CTAJIUH MPOSKTHO-KOHCTPYKTOPCKHUX PadoT
C opraHusalimedl CepuitHOro NMpPOM3BOICTBA UX B CTpaHe. DTO CTANO ObI
JIOCTOMHOM 3aMEHOM U YIPOILEHUEM TEXHOJIOTMYECKHUX JIMHHUWA B pacTe-
HUCBOJICTBE, CEJICKIIUM, MUIIECBOM M KOMOMKOPMOBOM IIPOM3BOJICTBAX,
PE3KO CHU3MIIO OBl 3aBHCUMOCTh OT 3aKYIIKH CEMSH 32 PyOe:KOM.
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Modern development of technology is characterized by its complex-
ity, intensification of operating modes (increasing operating speeds,
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pressures, temperatures, etc.), combining individual machines and de-
vices into a single technological line, automation, etc. All this increases
the probability of various failures in the work of technology, its failures,
ie impairs the stability, continuity of its work, or increases the require-
ments for this stability, the reliability of technology [1].

Insufficient reliability of equipment primarily leads to high costs for
its repair. Failures with serious consequences (accidents) often lead to
complete loss of equipment and even human casualties. Even a small
increase in the reliability of some widely used type of equipment (eg,
electric motors, pumps, etc.) can have a significant economic effect on
the scale of the industry and the country as a whole [2,3].

Ensuring the reliability of technological equipment is a major factor
in the readiness of equipment and maintenance personnel to implement
the declared production programs that meet the requirements of both
high productivity of industrial equipment and increasing the level of
multi-item production based on an efficient maintenance and repair sys-
tem. This statement characterizes: 1) the strategic direction of develop-
ment of modern technologies of machine-building production; 2) meth-
ods and ways to achieve high quality products, ensuring the reliability
and efficiency of equipment [4,5]. Reliability is one of the main indica-
tors of machine quality, it manifests itself over time and reflects the
changes that occur during the use of the machine, throughout the life
cycle - from creation to disposal. Reliability is the property of the ma-
chine to maintain the required quality indicators throughout the period
of its operation. Achieving a high level of reliability requires concomi-
tant diagnostics and forecasting of the technical condition of the equip-
ment. Technological equipment of automated production is a system of
automatic machines. In mechanical engineering, the systems of ma-
chines of automatic action primarily include automatic machines, ma-
chines with numerical program control, automatic lines, flexible produc-
tion systems, machining centers, production systems that are recom-
posed and reconfigured. Considering technological equipment as a sys-
tem of machines, in turn, it should be borne in mind that the machine is
a system of mechanisms and components that performs mechanical
movements and various operational functions in the process of direct
conversion of energy, materials, information for technological opera-
tions and products. When solving problems of reliability it is necessary
to take into account the performance of equipment functions in relation
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to the environment, to identify the causes of gradual changes in techni-
cal characteristics as a result of operation [6,7].

At continuous performance of movements of mechanisms and knots
of functioning of the car has intermittent, discrete character. There is an
alternation of periods of continuous operation and periods associated
with downtime for various reasons. On the one hand, while ensuring a
high level of reliability, it is necessary to withstand the specified modes
of operation, on the other - to minimize the duration and number of
downtimes of the machine during its operation during work shifts.

Therefore, the events related to the direct implementation of the
processes of operation of the machine (P1, P2, ... PN), will be a chain of
states with a consistent alternation of downtime and recovery of the ma-
chine (Fig. 1).

Downtime 1,
recovery

Downtime k,
recovery

Downtime 1,
recovery

Downtime 2,
recovery

Figure 1 — Sequence diagram of the alternation of periods of operation of the
machine and periods of downtime with the need to restore operability and ensure reliability

Between continuous operation events, i.e. time to failure, prompt in-
tervention is required when downtime occurs and to keep the machine
up and running, it is necessary to perform the important tasks of ensur-
ing the reliability of the machine and keep the machine up and running
with a reduction in downtime and number.

The consequence of disability is the failure of components, mecha-
nisms, which leads to machine downtime. The main downtimes appear
for technical reasons in connection with poor-quality maintenance for
organizational reasons. Simple characterize the unreliability of the ma-
chine with the appearance of failures in its functioning. The failure of the
operation is considered as an off-cycle loss and as an event consisting in a
violation of the machine's operability. At the same time, the failure of the
machine has objective causes of occurrence, but it is random in nature,
and the probability of its occurrence can be described by different laws of
the probability distribution of reliability parameters during operation.
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TenneHM pa3BUTHS CUCTEM 3EMIIEAEINSI CBUAETEIBCTBYIOT O TOM,
yro B PecryOnuke benapych, kak u B EBpome, Bcnamka ¢ o0opoTroMm
I1acTa MOYBHI MPOIODKAET OCTABATHCS MPe00IaJatoiuM IPUEMOM OC-
HOBHOW 00pa0OTKHM MOuBHL. B mocnenHee BpeMs MPOCIIEKUBAETCS TEH-
JEHIMA K TPOM3BOJCTBY 3KOJIOTMUYECKH YUCTBIX MPOAYKTOB pacTeHHUE-
BozicTBa. COOTBETCTBEHHO, BO3PACTAIOT POJIb U 00BbEMBI OCHOBHOW 00-
paboTKM TOYB, KaK OCHOBBI IKOJOTMYECKH O€30MacHBIX TEXHOJOTHH,
MO3BOJISIIOIIMX CYILECTBEHHO CHU3UTh YPOBEHb IPUMEHEHUS XHUMHUE-
CKUX CpEICTB M MHHEpaJbHBIX yaoOpenud. IlosTomy akTyaabHBIM
OCTaeTcsl BONPOC MPUHLMINAIBHOIO COBEPILIEHCTBOBAHUSA TEXHOJIOTHU
MOATOTOBKH MOYBBI C 00OPOTOM ILIACTa U CO3AAHUSI BHICOKOI((EKTHB-
HBIX TEXHUUECKUX CPEJICTB, ATl €€ OCYIECTBIICHMUS.

upokasi HOMEHKJIATypa IUTYTOB, IPEICTaBICHHBIX HA PBIHKE, M03-
BOJISIET BBISIBUTH Pl Ba)KHBIX MHPOBBIX TCHACHIMH M OJHOBPEMEHHO
HMMETh NPENCTaBIEHNE O MEPCIEKTHBAX PAa3BUTUSA 3TOTO BHUJIA CEIBCKO-
X034HCTBEHHON TeXHUKU. Ha mepBbIil B34, MOXKHO CKa3aTh, UTO MIIYT
— JIOCTaTOYHO IpocTas CelbCKOXOo3siiicTBeHHas MamuHa. Ho Ha camom
JIeJie 3TO COBCEM HE TakK: IUTYyTH, KaK U Apyras TEXHUKA, [IOCTOSHHO CO-
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