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Abstract

This article describes mathematical formulas and theoretical analysis methods
for determining and preventing malfunctions of measuring devices. In selectivity
studies, the effects of possible halal components are usually investigated by adding
these substances to both blanks and working samples and observing the response.
The obtained results are usually used to calculate the actual halal effects.
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METOAbI OHPEJAEJIEHUA YPOBHSA JE®EKTHOCTH
JIABOPATOPHBLIX ITPUBOPOB

KapuneB 30XuaxoH A0qupaxum y¥Jjau
byxapckuil ”HKXEHEPHO-TEXHOJOTMYECKUA HHCTUTYT
[IpenonaBarens kadeapbl METPOJIOTUU U CTaHAAPTU3AIIH
XyacokueB Mabmyp:koH SIHruooeBn4
byxapckunii HHKEHEPHO-TEXHOJIOTNUYECKU UHCTUTYT
[IpenonaBaresns kadeapbl METPOIOTUU U CTaHAAPTU3 AU
Koauposa Illaxno3a CajiomoBHA
Crynent Byxapckoro nHXEHEpHO-TEXHOJIOTMYECKOI0 HHCTUTYTA.

645



“JOURNAL OF SCIENCE-INNOVATIVE RESEARCH IN
UZBEKISTAN” JURNALI
e VQLUME 1, ISSUE 9, 2023. DECEMBER I
Lunovation House ResearchBib Impact Factor: 8.654/2023 ISSN 2992-8869 RS Setation Hatee

AHHOTALUA

B nmanHOM crarbe oONMCAaHBI MaTeMaTHYECKUE (l)opMyJILI H METOAbI
TCOPCTUUCCKOI'O aHaJIn3a I OIPCACIICHUA U IPCAOTBPAIICHUA HCI/ICHpaBHOCTeﬁ
N3MEPUTCIIbHBIX HpI/I60p0B. B HCCICOOBAHUAX CCIICKTUBHOCTHU BIIMSIHUEC
BO3MOXHBIX XaJIAJIBbHBIX KOMIIOHCHTOB O6I>ILIHO HCCIICAYIOT IIYTEM I[06aBJ'IeHI/I${
ATUX BEIIECTB KaK K XOJIOCTHIM, TaK M K pabouumM oOpasiiam U HaOJII0JICHUS 3a
peakmumeit. [lomydeHHbie pe3ysbTaThl OOBIYHO HWCIONB3YIOTCS JJIsi  pacydera
(bakTUYECKOro XaJsiibHOTo d(PpdekTa.

KiaroueBble cjioBa: CeHeKTI/IBHOCTB, CTaHOapT, HCOIIPCACIICHHOCTD
KadyeCTBa, KaHI/I6p0BKa, HHTCHCHUBHOCTD OTKa30B, MCTPOJIOTHYCCKHUC
XapaKTEPUCTHUKHU, [OTPELIHOCTU U3MEPEHNUM, UHTCHCUBHOCTH OTKAa30B.

Introduction

Nowadays, every specialist needs to know the parameters in his field of
activity and their measurement methods, measuring tools, and their technical
descriptions. In addition, it is necessary for technical specialists to know the means
of control of measured and evaluated quantities and the issues related to their use
[1].

One of the main directions of scientific and technical development is the
creation of perfect control-measuring devices, devices and systems that measure
guantities more accurately [2].

The study of the science "Fundamentals of metrology" requires students to
know the basic concepts of metrology, terms, definitions, measurement methods and
tools, as well as their metrological descriptions, measurement errors and their
evaluation.

Selectivity: The degree to which a measurement method unambiguously
responds to specific measurement parameters. In selectivity studies, the effects of
possible halal-inducing components are usually investigated by adding these
substances to both blanks and working samples and observing the response. The
results obtained are usually used to show that the true halal effects are insignificant.
Because such studies directly detect response variability, these data can be used to
estimate the uncertainty associated with potential pollutants, in addition to providing
information on the range of pollutant concentrations [3].

Follow-up: It is important to be able to reliably compare results obtained in

different laboratories or at different times. This is ensured by the fact that all
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laboratories use the same measuring scale or the same "counting point". In many cases,
this includes initial national or international benchmarks, and in perfect cases (for the
purpose of a long-term agreement). This is achieved by establishing a calibration chain
leading to the International System of Units (S1). Analytical scales are a good example.
Each scale is calibrated using standard stones, which in turn are calibrated against
national standards, thus interacting with the original standard of kilograms. An
unbroken chain of comparisons leading to a known starting value provides "tracking"
to a common reference point and ensures that different people use the same
measurement tools [4]. In routine measurements, the agreement of measurements
between different laboratories (or the agreement of simultaneous measurements) is
achieved by specifying the follow-up of all relevant intermediate measurements used
to obtain or verify the result of measurements. Therefore, tracking is an important
concept in all fields of measurement.

Tracking is closely related to uncertainty, and tracking allows all related
measurements to be placed on an agreed-upon measurement scale, where uncertainty
Is the 'durability’ of chain links and similar describes the expected level of agreement
between the laboratories performing the measurements.

In general, the uncertainty of a result that is traceable to a specific standard is
expressed as the standard's uncertainty and the measurement uncertainty associated
with that standard.

Monitoring of the result of the analytical methodology should be determined by
the addition of the following procedures (treatments):
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Figure 1: The monitoring scheme of the result of the analytical method

Calibration of the measuring equipment: In all cases, the calibration of the used
measuring equipment should be monitored against a suitable standard. The
measurement step of a method is often calibrated using a comparison sample whose
guantitative description is traceable to SI. This practice ensures that the results for this
part of the methodology are traceable to the SI. However, it is also necessary to define
tracking for operations that precede the measurement phase [5].

Metrological reliability of measuring instruments

During the operation of any measuring instrument, a malfunction or
breakdown can occur, which is called a malfunction.

Metrological reliability is a property of measuring instruments. Maintaining
the specified values of metrological properties for a certain period of time under
normal modes and operating conditions. It is characterized by failure rate,
probability of failure-free operation and time between failures.

The failure rate is determined by the formula below.

L

1’\ = s
N -Ar

where L is the number of failures;

N is the number of similar elements;

Dt is the time period.

Failure rate for a measuring instrument consisting of n types of elements.
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n
Ac_v.\i - ZAI g mi’
i=l

where mi is the number of elements of i-type.
There will be a chance of failure.

-J:;"\Lw (1) dr),

P(t)=exp

Runtime cancellation
T, =[ P(t)-dr.

For a sudden failure where the degree of failure does not depend on the time of
operation of the measuring instrument;

Ao (1) = A, = const;

P (1) =exp (A, D;

T,=L/A

The calibration interval that provides the specified probability of failure-free
operation is determined by the formula

CyM*

where Pmo is the probability of metrological failure during the time between
Inspections;
R(t) is the probability of failure-free operation.

The calibration interval can be adjusted during operation.

Use of reference samples as pure substances

Monitoring can be demonstrated using a reference sample in the form of a pure
substance or sample containing a known amount of the pure substance. This can be
done, for example, by adding certain additives to blank samples or to the sample being
analyzed. However, it is always necessary to evaluate the difference in the response of
the measurement system for the standard used and the sample being analyzed.
Unfortunately, in many cases, especially when adding certain additives, the correction
for this difference in responses can be as large as the uncertainty of this correction. In
this way, even though the tracking of the result can generally be set to Sl units, in
practice the uncertainty of the result may be unacceptable or unquantifiable except in
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the simplest cases [6]. If uncertainty cannot be quantified, then no tracking is

established.

Application of a standard sample: Traceability is demonstrated by comparing
the measurement results obtained on a standard sample that is close to the matrix, with
the certified value of this standard sample [7-8]. This matching "matrix™ can reduce
uncertainty when a standard sample is available, compared to using the reference sample
as a pure substance. If the standard sample value is traceable to SlI, then these
measurements are traceable to Sl units. However, even then, the uncertainty of the result
can be unacceptably large or even unquantifiable, especially in cases where there is
insufficient agreement between the sample composition and the standard sample
composition.

In conclusion, using formulas for sudden failure of laboratory measuring
devices used in every field, it is possible to achieve accuracy and failure rate for a
measuring instrument composed of different elements. detection is very important
in production and this article is also based on improving production efficiency by
detecting these errors and preventing failures.
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