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E&[ Abstract. This article addresses the application of probability theory in models of edu-
cation reliability, specifically focusing on the development of events over time. The use
of non-monotonic models introduces random variables that exhibit non-monotonic
behavior with respect to time, representing the final outcomes of the educational pro-
cess under the influence of various factors. The article utilizes the Logical-probabilistic
method to analyze the reliability of education systems. Mathematical parameters and
solutions for educational events are defined, and a model is created to provide a sci-
entific analysis of these events. The article presents a task model involving a system
with redundancy and Poisson failure flows. The system consists of a main element and
reserves, and their failure and activation processes are described. Furthermore, the
article introduces a mathematical model for system reliability using logical algebra
and logical reasoning. The reliability of the system is expressed as a logical function
dependent on the states of its elements. The article concludes by emphasizing the
importance of mathematical modeling and analysis in understanding and ensuring
the reliability of educational systems.
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Introduction sis according to these parameters is very
important in the process of understanding
Determining the mathematical parame- it. Mathematical modeling of certain risks,

ters of each event and its scientific analy- as random processes, and analysis of their
solutions are very relevant.
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Reliance on the methodological principle
“general - special - individual” allows us to
distinguish three possible levels of analysis
of education from the standpoint of reliabil-
ity: - at the general level - the reliability of
education as a system, - at the level of the
special - the reliability of education as a so-
cial phenomenon, - at the level of the indi-
vidual - the reliability of education as a ped-
agogical process.

The article deals with the problematic is-
sue of applying the theory of probability in
models of the reliability of education, re-
flecting the development of events in time.
The problematic of these issues lies in the
fact that the final events, the outcomes of
the educational process under the possi-
ble influence of various factors, as a result
of the use of non-monotonic models, are
characterized by the implementation of
random variables, in the general case with
a non-monotonic function of the current
time. The meaning of this function charac-
terizes the current probability of the corre-
sponding nonmonotonic event.

Models of the educational process generally
reflect real processes - the functioning of el-
ements at different levels of education. The
results of the computational implemen-
tation of such models are the probabilistic
characteristics of the functioning of these
tools.

Private processes in such models are imple-
mented using systemic sequences of ele-
mentary events that reflect real processes
only in the abstract form of the probabilistic
characteristics of their occurrence.

Methods

This article uses the Logical-probabilistic
method for analyzing the reliability of edu-
cation systems.

Results and discussion

Let's define the mathematical parameters
of the educational event and ways to solve
it. Let's create a model to give a scientific
analysis of an educational event. Let us de-

fine the mathematical parameters of this
concept. We characterize events as random
events.

Task model. For the mathematical descrip-
tion of a random process and the process
of restoring the reliability of the system, the
mathematical apparatus of Markov random
processes is used. [1,5]

Consider a system with redundancy and
Poisson failure flows

(A" _a

P,(t) = e,
n!

n=20,12..

where is the average number of events over
a certain time interval.

1. Let the system consist of the main el-
ement A and two reserve A A.. If ele-
ment A, fails, A, is switched on, if A-A,
fails. Before switching on, each of the re-
serve elements is in reserve and cannot
fail. Flow intensity of the main element
Ay A=Ay . All failure flows are Poisson. It
is required to determine the reliability
of the system. Element A, is the current
state of the system, that is, a conflict
event. A, - peaceful conflict resolution,
A, - conflict resolution through nego-
tiation. The probability of element A is
equal to p, the probabilities of A, and A
are equal to p, and p,,, respectively.

3

Let's imagine the process running in the
system as a Markov random process with
continuous time and discrete states: S - ele-
ment A, works, i=1,2,3, S, — no element works.
The system of Kolmogorov equations for
such states has the form

(dP, dP,
dr :_AIP-E:_AZ‘DZ_'_AIPI
dP; dP,

\ dt = —AL,B +4,P, dt =—A, B
P(0)=1,R(0)=0,P(0)=0
\ .P1+.ID2+.ID3+.ID4=1

By integrating the equations with the initial
conditions, we obtain
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Then the reliability of the system is equal to
the sum of the corresponding probabilities:

P(t)= P+P_+P,

where P(t) - is the reliability of the system,
i.e., full decision event.

2. Let the system consist of the main el-
ement A and three reserve A,A A in
case of failure of the main element A,

reserves are included in the work, A, -

The integration of the system can be car-
ried out in the following order: from the first
equation we find

_ o34 +A0E
P13—3( z+4,]

Then we substitute this expression into the
second equation and find P, we substitute
P, into the third equation, and so on. Then
the reliability of the system is equal to the
sum of the corresponding probabilities:

P(t):'D13+P72+P77+'D10+P03+P02+p01

Consider a mathematical model of system
reliability in logical algebra with logical rea-
soning. P(t) - the reliability of the system
corresponds to the state 5,755 (where =1

solution at the next level, A, - solution of
the problem at a high level, A, - Audit is
a key factor in solving the problem of re-

liability.
Flow intensity of the main element 1, 1,=/..

All failure flows are Poisson. It is required to
determine the reliability of the system. The
probability of element A is equal to p, the
probabilities of A,and A, are equal to p, and
p,. respectively p, = 1-p-p,-p, Consider the
statesSU,whereiﬂ -the main elementisop-
erational, i = 0 - the main element is not op-
erational, j=1 out of 3 reserve 1is operational,
Jj=2failed: 2 out of 3 reserve 2 are operational,
1 failed; j=3 out of 3 reserve 3 are operation-

al. Probability data p,,0,,0,:P:0PzPoxPorPoo

correspondtostatessS,.S,,S.,S,,S,5S,5SorSoo

( dP. dP.
2 =—(3% + )P, — = =—(22,+ 1P, +31;R;,
dp dP
o=~ + APy + 20,P5,— * = ~MBo + APy,
dP,; dPy,
SR 30,R, + AR T2 = —2,Ry + AP, +30aR
dF,, dP,,
dt :_Azplz+/11P11+312P02-?:_11P10+12P01.
~ P;3(0) =1,P;(0) = - =Py (0) =0

means that the main element is working, j =
3 means that all 3 out of 3 backup ones are
working).

Let there be some system consisting of the
main element and 3 reserve elements. The
system starts up with a functional main el-
ement that performs the function assigned
to the system. The state of the main element
is A, where A =1if the element is operation-
al,and A =0 if it is not operational.

Similarly, we denote the state of the i-th re-

serve element A, i=(2,4), where A=1if it is
operational,and A=0 if it is not operational.

The state of the entire system P(t), where
P(t)=1, if the system performs the function
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assigned to it, i.e. is operational, and P(t)=0 if
it does not perform (inoperable).

The system is operational if only the main
element or at least one of the 3 backup ele-
ments is operational in it.

System state function
P(t)=f(A,ALALA,),

expressing the dependence of the state of
the system P(t) on the states of its elements
AALALA, at the same arbitrary point in
time, can be written as the following logical
function, in which the sign V means the op-
eration of a logical Boolean disjunction

P(t) = AVAVANVA, =0T (*)

This means that an existing failure can now
be restored. Through these methods, ways
of analyzing and ensuring the reliability of
the situation identified by the Markov pro-
cess are analytically presented.

Conclusion

The article draws an analogy with classical
research methods. Based on this, a mathe-
matical model of this event was created and

methods for restoring this state as a system
were studied. Modeling this random pro-
cess and restoring its performance provide
a scientific approach to solving this process.

The final events, the outcomes of the educa-
tional process, as a result of the application
of non-monotone models, are characterized
by the implementation of random variables,
in the general case with a non-monotone
function of the current time of the develop-
ment of the education system. The meaning
of this function characterizes the current
probability of the corresponding nonmono-
tonic event.

References

1. AmirovaR. A, Aliev T. N. Calculation of reliability of
restored power supply systems // 9ROXPH. — 2022.
- P.108.

2. Amirova, R. A. Reliability problem in some alge-
braic structures // Control and optimization with
industrial applications. - 2020. — P. 119.

3. Amirova, R. A. Reliability of the dynamics of func-
tioning systems of objects with the structure
(2020) Asia Life Sciences, Supp22 (2), pp. 257 - 272.

4. Ryabinin, I. A. Logical probabilistic calculus: An
apparatus for studies in reliability and safety of
structurally complex systems (2003) Avtomatika i
Telemekhanika, (7), pp. 178 — 186.

MaTeMaTuyeckasa Mmoaesib HAAEeXXHOCTU o6pasoBaTeanoro
cobbITNAa Kak Cﬂy‘-lal;'iHOI'O npoLuecca

AmMupossa P. A, Anues H. J1.2

TA3epbanayaHCKMM TEXHUYECKNM YHUBEPCUTET,

Baky, AzepbangyxaH

2A3epbanayKaHCKMM rocydapcTBeHHbIV YHUBEPCUTET
HedTV M NPOMbILWNEHHOCTH, Baky, AsepbanaykaH

@ AHHOTauuda. B naHHOW cTaTbe paccMaTpmBaeTCd NpmMMeHeHne Teopnii BEPOATHOCTM
B Mogendx Hage>xXHOCTU O6paBOBaHMF|, B YaCTHOCTW, yaendeTtcd BHMMaHWe pa3BUTUIO
cobbITUIN BO BpeMeHW. Ilcmonb3oBaHMe HEMOHOTOHHbIX Mopenem seoauT Cﬂy‘—lal;leIe
BeTNMYNHbI, KOTOPble AEeMOHCTPUPYIOT HEMOHOTOHHOE noBeageHMe OTHOCUTENbHO Bpe-
MeHW, NpedcCtaBdd KOHeYHble pe3y/ibTaTbl O6pa3OBaTeﬂbHOFO npoLuecca noa BIAandHM-
€M PasTMYHbIX CbaKTOpOB. B cTtaTbe ncnonb3syetcq J'IOI'I/IKO-BepO‘FlTHOCTHbIl;I MeTon Angd
aHan3a HaOe>XXHOCTU O6pa3OBaTeﬂbelX cucteM. OnpepenatoTca MateMaTudeckue
napaMeTpbl U peleHna Oong O6pa3OBaTeJ'IbeIX CO6I3ITI/II;I, co3faeTca Moaenib angd Ha-
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YYHOI0 aHalin3a aTnX cobbITni. B cTaTbe npegcrtaBsieHa Moaesib 3aga4yu, BKAOYakoLWaa
CUCTEMY C PE3EPBUPOBAHMEM U MYAaCCOHOBCKMMM MOTOKaMKM OTKa30B. CMCTeMa COCTO-
NT N3 OCHOBHOIO 271eMeHTa U pe3epBOB, ONCaHbl NMpoLecCbl X OTKa3a N aKTUBaUWn.
KpoMe Toro, B cTaTbe npefcraBieHa MaTeMaTmnyeckasa Moaeb HageXXHOCTM CUCTEMDbI
C MCMOb30BaHNEM NOTNYECKOMN anre6pbl N NOrnMvYeCcKmMx paccwa,eHMlh. HagexxHocTb
CNCTeMbl BblpaXXaeTCqd B Bae niormyeckom q)yHKLI,l/IM, 3aBMCALLEN OT COCTOAHUM ee ane-
MEHTOB. B 3aK/to4eHnIM CTaTbM MOQYEPKMBAETCH BaXXHOCTb MAaTEMATUYECKOIo Mofe-
TNPOBaHMA N aHallM3a Oa1d NMOHMMaHWA U obecrnevyeHmns HaOeHOCTH O6pa3OBaTeﬂb-
HbIX CUCTEM.

KnioyeBble cnoBa: TeOpUs HAOEXHOCTH, Cﬂy‘—lal;IHbll;l npouecc, MHTEHCMBHOCTb OTKa-
30B CNCTEMDbI, pa60l—|ee COCTOAHWME, COCTOAHME OTKa3a.

Kespencok npouecc peTiHae 6in1iM 6epy OKUFACbIHbIH
ceHiMpiniriHiH4 MaTeMaTukanbikK mopgeni

P. A. AMupoBa*, H. J1. Annep?

'O3ipbalKaH TeXHUKalbIK YHUBEPCUTETI,
Baky, O3ipbalaH

203ipbalkaH MeMIeKeTTIK MyHaW YKaHe
eHepKacin yHuBepcuTeTi, Baky, O3ipbaiykaH

B

L

AHpaTna. byn Makanaga 6iniMm 6epyaiH ceHiMAINIK MogenbaepiHae bIKTMManablk Teo-
pPUACBIH KONMAaHy KapacTblipbliagbl, aTan anTKaHAa, YakblT eTe kene okurFanapabiH aa-
MyblHa Ha3ap aynapblnagbl. MOHOTOHALI eMec Modenbaepai KongaHy ap Typni dak-
TopnapablH acepiHeH 6iniM 6epy NPOLECIHIH COHFblI HOTUMXeNepiH BinaipeTiH yakbiTKa
KaTbICTbl MOHOTOHbI €MeC MiHEe3-Ky/1blKTbl KOPCETETIH Ke34eMCcoK, WaManapabl eHri-
3eni. Makanaga 6iniM 6epy »yMenepiHiH, ceHiMaiNirid Tangay YiiH NormKanblK-bIKTU-
Manablk aaici kKongaHbinagbl. biniM 6epy okMFanapbiHblH MaTeMaTUKablK MapamMeTp-
nepi MeH wWewimMaepi aHbIKTanagbl, OCbl OKUFanNapAbl FbiibiIMW Tangayra MoLenb
yKacanagbl. Makanaga 6poHaay »yheci MeH nMyacCoHblK CaTCi3aikTep arbiHAapbl 6ap
TancbipMa Mogeni 6epinreH. XXyve Heri3ri a1eMeHT NeH pe3epBTepaeH Typaabl, onap-
OblH, iCTeH LWbIFy »xoHe 6enceHaipy npouectepi cmnatranFaH. CoOHbIMeH KaTap, Maka-
napa norukanblk anrebpa MeH NormkanblK MambiMaayabl KoNngaHa oTblpbIm, YXYMEHIH,
CeHIMOINIriHiH MaTteMaTMKanblK Modeni KenTipinreH. XXyMmeHiH ceHiMainiri oHblH, 2n1e-
MEHTTepPIiHIH KyMnepiHe 6annaHbICTbl NOrmMKanbiK, GyHKLUMA TypiHOe KepiHeni. Makana-
HbIH, KOPbITbIHAbICHI BiNiM 6epy XyMnenepiH TYCiHy XaHe CeHiMAOINIKTI KaMTaMachbI3 eTy
VLiH MaTeMaTuKanblk Moaenbaey MeH TanaaynblH MaHbi34blblFbIH KepceTed,.

TyWiHAi ce3pep: ceHiMOINIK TeOpUACh], KE3OEMCOK MPOLIECC, YWYMEHIH, iCTeH LWbIFy
KaPKbIHObITbIFbI, YXYMbIC KYWIi, iICTEH LLUbIFY KYWI.
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