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Introductions. System reliability analysis using static models is a certain form
of preliminary analysis. It is used to evaluate the possible composition of equipment
at the design stage and to determine the required levels of reliability of subsystems
and elements.

Aim. The functional block diagram of the system allows you to determine the
impact of the failure of one or another subsystem on the operating characteristics.

Materials and methods. Series connection of elements is the most common
model and the easiest to analyze. In order for a system with a serial connection to
function, all subsystems must work without fail.

Often, the structure of the object requires the application of this rule to
calculate the probability of failure-free operation. At the same time, the reliability of
the system decreases rapidly with an increase in the number of serially connected
elements. The reliability of the system does not always exceed the reliability of the
least reliable element. If it is necessary to ensure a given probability of failure-free
operation of the system, then a quick calculation of the required probability of
failure-free operation of subsystems is performed according to the corresponding
ratio.

A system with parallel connection of elements does not fail until all its
elements have failed.

Simple combinations of subsystems with parallel and serial connections of
elements can be easily analyzed by sequentially combining subsystems into groups of
parallel or serially connected equivalent elements.

The configuration of some products or the nature of complex failures can lead

to the creation of systems for which the parallel or series connection of elements is
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unsuitable for description.

Several ways of describing such a case can be suggested.

The method described below is not the easiest for some specific tasks, but it is
always possible to apply it and it allows you to consider the impact of various types
of failures on the operation of the system. The method consists in the fact that all
mutually exclusive ways of occurrence of failures in the system are considered. From
the possible failure options, dangerous combinations are combined, the probability of
which is the product of the corresponding options. The probability of system failure is
determined by the sum of the probabilities of dangerous combinations. An obvious
disadvantage of the method is that the number of failure modes increases rapidly with
an increase in the number of elements. The cumbersome calculations that are
inevitable for this method can be simplified by using machine methods.

Results and discussion. System reliability analysis using static models is a
certain form of preliminary analysis. It is used to evaluate the possible composition of
equipment at the design stage and to determine the required levels of reliability of
subsystems and elements.

Conclusions. The functional block diagram of the system allows you to
determine the impact of the failure of one or another subsystem on the operating

characteristics.

LITERATURE

1. OcHOBU 00°‘€KTHO-OPIEHTOBAHOTO MPOTpaMyBaHHs: HaBY. MOCIO. JJIsi CTYA.
BH3 / Copoxaruii P.B., ITaciunuk O.A., Ckpunnuk T.K. — Xmenpaunpkuii: XHY,
2019.-175c.

2. Hapmiiinicte cucteM: JlaboparopHuii  MpakTUKyM JJisi  CTYJEHTIB
cnemiansHocTi  "Komm'torepui wayku" / O.A. [Ilaciuamk, P.B. Copoxaruii,
T.K. Cxpunnuk. — Xmenpnuubkuii: XHY, 2019. — 154 c.

3. TexHoyorii KOMII'IOTEPHOTO TMPOEKTYBAHHS : KOHCHEKT JIeKIIA IS
3m00yBauiB Bumoi ocBith (OP «OGakamaBpy») cnemiansHOCTI 122 «Komm’roTepHi

Haykn» / O.A. Ilaciunuk, P.B. Copoxaruii, , T.K. Ckpunuuk, E.A. Man3swok. —

192



Xmenmpuaunbkuii: XHY, 2021 . — 136 c.

4. TexHONOT1i KOMIT'IOTEPHOTO NMPOEKTyBaHHs. JlabopaTopHU MPAKTUKYM: JJIs
CTyleHTIB cremiansHocTi "KoMmir’roTepHi Hayku Ta iH(opMariiHi TexHomorii" /
O.A. llaciynuk, P.B. Copoxkaruii, T.K. Cxkpunuuk. — Xmensaunpkuit: XHY, 2018. —
136 c.

5. O6pobka panux Ha EOM. JlaGopaTopHuil TpPaKTUKyM [Jisi CTYIICHTIB
cnemianbHocTi "MixkHaponna indopmaniga” / O.A. Ilaciyauk. — XMeTbHUIBKHIA:
XHY, 2004. - 100 c.

6. OCHOBM CHCTEM aBTOMAaTH30BAaHOTO TMPOEKTyBaHHS : JaboparopHUi
MpPaKkTUKyM JUIsl CTYAEHTIB HampsiMy MIATOTOBKM “[H>keHepHa MexaHika” /
O.A. ITaciuauk. — Xmenpaunpbkuii : XHY, 2015. - 61 c.

7. EMIOIpU4HI METOIU MPOTPaMHOI 1HXKEHEPIi: J1abOpaTOPHUN MPAKTUKYM JJIS
CTyleHTiB Hampsimy miarotroBku "lIporpamna imkenepia" / O.A. Kpapuyk,

O.A. ITaciunuk. — Xmenpaunpskuii : XHY, 2013. - 90 c.

193



