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Abtract
This article examines the statistical analysis of measured quantities in experimental

equipment, specifically their verification using a normal distribution. It provides information on
the theoretical foundations of the normal distribution, its important properties, and practical
applications. A literature review demonstrates that this distribution is of great importance in
statistical analysis, regression, hypothesis testing, and quality control. Using the Statistica
program as an example, an analysis of the conformity of measurement results with a normal
distribution is conducted using visual and statistical methods. This paper serves as an important
methodological foundation for scientific and practical research.
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In statistics, the normal distribution is one of the most common and best-studied
distributions of random variables. It is sometimes called the Gaussian distribution, because it was
first fully developed by the German mathematician Carl Friedrich Gauss. This distribution
accurately describes many real-life statistical phenomena, such as people's height and weight,
exam scores, or manufacturing errors.

One of the main properties of the normal distribution is that it is symmetrical. That is, its
graph — a bell curve — is symmetrical about the mean value (the mathematical expectation).
This means that values ​ ​ ​ ​ decrease with equal probability to the right and left of the mean
value. The most common value in this distribution is the mean value itself.

The normal distribution is characterized by two main parameters: the mathematical
expectation (μ) and the variance (σ²). The mean is the center (i.e., the highest point of the
distribution), and the variance is how spread out the values ​ ​ are around that center. The
smaller the variance, the closer the values ​ ​ are to the mean; the larger the variance, the more
spread out the values ​ ​ are.

This distribution is used as the basis for many statistical analysis and probability theory
methods. For example, regression analysis, hypothesis testing, and interval estimation rely on the
normal distribution. Many statistical formulas and methods are also based on the assumption of a
normal distribution, that is, they assume that the data obey a normal distribution.

Another important aspect of the normal distribution is related to the Central Limit
Theorem. This theorem states that if a sufficiently large number of independent random variables
are taken, their distribution will almost always approach a normal distribution. This fact allows
the normal distribution to be used very widely in statistics.

The normal distribution is one of the most widely studied and used probability
distributions in statistics. The scientific and textbook literature written about this distribution
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provides the main theoretical platform for statistical analysis, scientific research, and practical
economic calculations. The following is a review of important literature in this field and provides
references to them.

First of all, one of the classic works of statistical theory — William Feller's "An
Introduction to Probability Theory and Its Applications" (1950) — provides a thorough
theoretical analysis of the normal distribution. The author places the normal distribution at the
center of probability distributions and proves its reasonable application through the Central Limit
Theorem[1,8].

Also, the work "Statistical Methods" (8th edition) by George W. Snedecor and William G.
Cochran also pays great attention to the normal distribution. The book explains in detail how the
normal distribution is used in practical statistical analysis, especially in hypothesis testing and
calculating confidence intervals[2,7].

Another important source is Douglas C. Montgomery and George C. Runger's "Applied
Statistics and Probability for Engineers." This book explains how to use the normal distribution
in engineering, such as quality control and manufacturing processes, with practical examples.[3,6]

There are also many modern approaches to the normal distribution. For example, "The
Elements of Statistical Learning" (Hastie, Tibshirani, Friedman) examines how the normal
distribution is used in mechanical engineering, artificial intelligence, and data science. This work
examines the role of the normal distribution in the context of Bayesian statistics, regression, and
classification models[4,5].

In Uzbek, this topic is covered in statistics textbooks, including R. K. Mamatov's book
"Statistics." This textbook explains the definition, properties, graphs, and calculation methods of
the normal distribution in simple language. Currently, some Uzbek universities are using this
book as a basic textbook.

Literature analysis shows that the normal distribution is a very important distribution not
only theoretically, but also practically. This distribution is used to model, analyze and predict
many real-life phenomena. Therefore, every specialist studying statistics needs to have a deep
understanding of the normal distribution.

To facilitate the process of checking the normal distribution of measured values, it is
recommended to use ready-made software.

In order to easily understand the use of this software, we can take the measurement
results in the following example as an example.
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Picture-1. The data measured based on the results of the NIR equipment measurement of flour
products and the experience of the sample.

After downloading the data into the "Statistica" program, selecting the necessary variables from
the "Descriptive Statistics" section, and selecting the necessary settings, we will obtain normal
distribution results.

Figure 2. The window for selecting variables to be tested for normal distribution in the Statistica
program.
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Figure 3. The window for specifying the settings required to check for normal distribution in the
Statistica program.

Picture-4. Normal distribution results in Statistica.
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Figure 4. The window for specifying the settings required to check for normal distribution in the
Statistica program.

Figure 5. Histogram (Gaussian line) tested for normal distribution in the Statistica program.
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Figure 6. The distance between the points along the line when testing for normal distribution in
the Statistica program.

Figure 7. Box plot of the data points tested for normal distribution in the Statistica program.

Conclusion

The normal distribution is one of the fundamental concepts of statistical analysis and
probability theory. Literature analysis shows that it is widely used in theoretical and practical
fields. In sources ranging from classical works to modern data science books, the normal
distribution plays an important role in topics such as the Central Limit Theorem, regression
analysis, hypothesis testing, and quality control. Textbooks in the Uzbek language explain this
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concept in an easy and understandable way. A deep knowledge of the normal distribution is
important for every statistician.
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