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Annatatsiya: O‘lchash, sonlarni fizik miqdorlar va hodisalar bilan bog‘lash 

jarayoni demakdir. O‘lchash fanlar uchun, muhandislik, qurilish va boshqa texnik 

sohalar uchun va deyarli barcha kundalik faoliyat uchun asosiy hisoblanadi. Shu 

sababli o‘lchash elementlari, shartlari, cheklovlari va nazariy asoslari ko‘p o‘rganilgan. 

Shuningdek, turli tizimlarni taqqoslash uchun o‘lchov tizimi va ularning rivojlanish 

tarixini ko’rishingiz mumkin. O‘lchashlar inson sezgi a’zolari yordamisiz amalga 

oshirilishi mumkin, bu holda ular ko‘pincha baholar deb ataladi yoki ko‘proq, 

murakkablik bilan uzoqliklarni o‘lchashning oddiy qoidalaridan tortib, sezgi 

a’zolarining imkoniyatlaridan butunlay chetda bo‘lgan kattaliklarni, masalan, uzoq 

yulduzlardan kelgan radioto‘lqinlar yoki subatom zarrachalarning magnit momenti 

kabi kattaliklarni aniqlash va o‘lchash uchun mo‘ljallangan juda murakkab 

tizimlargacha bo‘lishi mumkin bo‘lgan asboblardan foydalanishdir. 

Kalit so‘zlar: o‘lchash, metrologiya, metrik sistema, texnologik taraqqiyot, 

kategoriyalar, konstruksiya, o‘zgartkich, aniqlik. 

Annotatsion|: Measurement, the process of associating numbers with physical 

quantities and phenomena. Measurement is fundamental to the sciences; to 

engineering, construction, and other technical fields; and to almost all everyday 

activities. For that reason the elements, conditions, limitations, and theoretical 

foundations of measurement have been much studied. See also measurement system 

for a comparison of different systems and the history of their development. 

Measurements may be made by unaided human senses, in which case they are often 

called estimates, or, more commonly, by the use of instruments, which may range in 

complexity from simple rules for measuring lengths to highly sophisticated systems 

designed to detect and measure quantities entirely beyond the capabilities of the senses, 

such as radio waves from a distant star or the magnetic moment of a subatomic particle.  

Key words: measurement, metrology, metric system, technological advances, 

categories, construction, transducer, accuracy. 
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Аннотация|: Измерение, процесс ассоциации чисел с физическими 

величинами и явлениями. Измерение является фундаментальным для наук, 

машиностроения, строительства и других технических областей, а также 

практически для всей повседневной деятельности. По этой причине были 

изучены элементы, условия, ограничения и теоретические основы измерения. 

См. также систему измерений для сравнения различных систем и историю их 

развития. Измерения могут производиться без помощи человеческих ощущений, 

в этом случае их часто называют оценками или, чаще всего, с использованием 

приборов, которые могут варьироваться в сложности от простых правил 

измерения длин до высокоусовершенствованных систем, предназначенных для 

обнаружения и измерения величин, совершенно за пределами возможностей 

чувств, таких как радиоволны от далекой звезды или магнитный момент 

субатомной частицы. 

Ключевые слова: измерение, метрология, метрическая система, 

технологический прогресс, категории, строительство, преобразователь, 

точность. 

 

Measurement begins with a definition of the quantity that is to be measured, and 

it always involves a comparison with some known quantity of the same kind. If the 

object or quantity to be measured is not accessible for direct comparison, it is converted 

or “transduced” into an analogous measurement signal. Since measurement always 

involves some interaction between the object and the observer or observing instrument, 

there is always an exchange of energy, which, although in everyday applications is 

negligible, can become considerable in some types of measurement and thereby limit 

accuracy. 

In general, measuring systems comprise a number of functional elements. One 

element is required to discriminate the object and sense its dimensions or frequency. 

This information is then transmitted throughout the system by physical signals. If the 

object is itself active, such as water flow, it may power the signal; if passive, it must 

trigger the signal by interaction either with an energetic probe, such as a light source 

or X-ray tube, or with a carrier signal. Eventually the physical signal is compared with 

a reference signal of known quantity that has been subdivided or multiplied to suit the 

range of measurement required. The reference signal is derived from objects of known 

quantity by a process called calibration. The comparison may be an analog process in 

which signals in a continuous dimension are brought to equality. An alternative 

comparison process is quantization by counting, i.e., dividing the signal into parts of 

equal and known size and adding up the number of parts. 

Other functions of measurement systems facilitate the basic process described 

above. Amplification ensures that the physical signal is strong enough to complete the 
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measurement. In order to reduce degradation of the measurement as it progresses 

through the system, the signal may be converted to coded or digital form. 

Magnification, enlarging the measurement signal without increasing its power, is often 

necessary to match the output of one element of the system with the input of another, 

such as matching the size of the readout meter with the discerning power of the human 

eye. 

One important type of measurement is the analysis of resonance, or the 

frequency of variation within a physical system. This is determined by harmonic 

analysis, commonly exhibited in the sorting of signals by a radio receiver. Computation 

is another important measurement process, in which measurement signals are 

manipulated mathematically, typically by some form of analog or digital computer. 

Computers may also provide a control function in monitoring system performance. 

Measuring systems may also include devices for transmitting signals over great 

distances (see telemetry). All measuring systems, even highly automated ones, include 

some method of displaying the signal to an observer. Visual display systems may 

comprise a calibrated chart and a pointer, an integrated display on a cathode-ray tube, 

or a digital readout. Measurement systems often include elements for recording. A 

common type utilizes a writing stylus that records measurements on a moving chart. 

Electrical recorders may include feedback reading devices for greater accuracy. 

The actual performance of measuring instruments is affected by numerous 

external and internal factors. Among external factors are noise and interference, both 

of which tend to mask or distort the measurement signal. Internal factors include 

linearity, resolution, precision, and accuracy, all of which are characteristic of a given 

instrument or system, and dynamic response, drift, and hysteresis, which are effects 

produced in the process of measurement itself. The general question of error in 

measurement raises the topic of measurement theory. 

Measurement theory is the study of how numbers are assigned to objects and 

phenomena, and its concerns include the kinds of things that can be measured, how 

different measures relate to each other, and the problem of error in the measurement 

process. Any general theory of measurement must come to grips with three basic 

problems: error; representation, which is the justification of number assignment; and 

uniqueness, which is the degree to which the kind of representation chosen approaches 

being the only one possible for the object or phenomenon in question. 

Various systems of axioms, or basic rules and assumptions, have been 

formulated as a basis for measurement theory. Some of the most important types of 

axioms include axioms of order, axioms of extension, axioms of difference, axioms of 

conjointness, and axioms of geometry. Axioms of order ensure that the order imposed 

on objects by the assignment of numbers is the same order attained in actual 

observation or measurement. Axioms of extension deal with the representation of such 
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attributes as time duration, length, and mass, which can be combined, or concatenated, 

for multiple objects exhibiting the attribute in question. Axioms of difference govern 

the measuring of intervals. Axioms of conjointness postulate that attributes that cannot 

be measured empirically (for example, loudness, intelligence, or hunger) can be 

measured by observing the way their component dimensions change in relation to each 

other. Axioms of geometry govern the representation of dimensionally complex 

attributes by pairs of numbers, triples of numbers, or even n-tuples of numbers. 

The problem of error is one of the central concerns of measurement theory. At 

one time it was believed that errors of measurement could eventually be eliminated 

through the refinement of scientific principles and equipment. This belief is no longer 

held by most scientists, and almost all physical measurements reported today are 

accompanied by some indication of the limitation of accuracy or the probable degree 

of error. Among the various types of error that must be taken into account are errors of 

observation (which include instrumental errors, personal errors, systematic errors, and 

random errors), errors of sampling, and direct and indirect errors (in which one 

erroneous measurement is used in computing other measurements). 

Measurement theory dates back to the 4th century BC, when a theory of 

magnitudes developed by the Greek mathematicians Eudoxus of Cnidus and 

Thaeatetus was included in Euclid’s Elements. The first systematic work on 

observational error was produced by the English mathematician Thomas Simpson in 

1757, but the fundamental work on error theory was done by two 18th-century French 

astronomers, Joseph-Louis Lagrange and Pierre-Simon Laplace. The first attempt to 

incorporate measurement theory into the social sciences also occurred in the 18th 

century, when Jeremy Bentham, a British utilitarian moralist, attempted to create a 

theory for the measurement of value. Modern axiomatic theories of measurement 

derive from the work of two German scientists, Hermann von Helmholtz and Otto 

Hölder, and contemporary work on the application of measurement theory to 

psychology and economics derives in large part from the work of Oskar Morgenstern 

and John von Neumann. 

Since most social theories are speculative in nature, attempts to establish 

standard measuring sequences or techniques for them have met with limited success. 

Some of the problems involved in social measurement include the lack of universally 

accepted theoretical frameworks and thus of quantifiable measures, sampling errors, 

problems associated with the intrusion of the measurer on the object being measured, 

and the subjective nature of the information received from human subjects. Economics 

is probably the social science that has had the most success in adopting measurement 

theories, primarily because many economic variables (like price and quantity) can be 

measured easily and objectively. Demography has successfully employed 

measurement techniques as well, particularly in the area of mortality tables. 
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