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ɉɪɟɞɢɫɥɨɜɢɟ
Ⱦɚɧɧɨɟ ɩɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɢ ɚɫɩɢɪɚɧɬɨɜ
ɜɭɡɨɜ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɫɩɟɰɢɚɥɶɧɨɫɬɹɦɢ ɞɥɹ ɨɛɭɱɟɧɢɹ
ɩɟɪɟɜɨɞɭ. Ɉɧɨ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɬɟɦɢ, ɤɬɨ
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɡɭɱɚɟɬ ɚɧɝɥɢɣɫɤɢɣ ɹɡɵɤ ɢ ɠɟɥɚɟɬ ɭɝɥɭɛɢɬɶ ɫɜɨɢ
ɡɧɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɝɪɚɦɦɚɬɢɤɢ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ ɞɥɹ
ɩɪɢɨɛɪɟɬɟɧɢɹ ɧɚɜɵɤɨɜ ɩɟɪɟɜɨɞɚ ɫɩɟɰɢɚɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ.
Ɉɫɧɨɜɧɨɣ ɰɟɥɟɜɨɣ ɭɫɬɚɧɨɜɤɨɣ ɞɚɧɧɨɝɨ ɩɨɫɨɛɢɹ ɹɜɥɹɟɬɫɹ
ɨɛɭɱɟɧɢɟ ɩɪɚɜɢɥɶɧɨɦɭ ɩɟɪɟɜɨɞɭ
ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ,
ɤɨɬɨɪɵɟ ɧɚ ɢɦɟɸɬ ɚɧɚɥɨɝɨɜ ɜ ɪɭɫɫɤɨɦ ɹɡɵɤɟ.
ɉɨɫɨɛɢɟ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ. ȼ ɩɟɪɜɭɸ ɱɚɫɬɶ ɜɯɨɞɹɬ ɬɟɤɫɬɵ
ɩɨ ɦɚɬɟɦɚɬɢɤɟ, ɦɟɯɚɧɢɤɟ ɢ ɚɫɬɪɨɧɨɦɢɢ ɧɚ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ,
ɨɬɨɛɪɚɧɧɵɟ ɤɚɤ ɩɨ ɩɪɢɧɰɢɩɭ ɨɬɪɚɠɟɧɢɹ ɥɟɤɫɢɤɢ, ɬɚɤ ɢ
ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɜɫɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɜ ɞɚɧɧɨɦ ɩɨɫɨɛɢɢ
ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ. Ⱥ ɬɚɤɠɟ ɬɟɤɫɬɵ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ
ɞɥɹ ɨɛɪɚɬɧɨɝɨ ɩɟɪɟɜɨɞɚ ɧɚ ɚɧɝɥɢɣɫɤɢɣ ɹɡɵɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɟɤɫɢɤɢ, ɢ ɜɤɥɸɱɚɸɳɢɟ
ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ
ɫɬɪɭɤɬɭɪɵ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜ ɩɨɫɨɛɢɢ.
ɑɚɫɬɶ
ɜɬɨɪɚɹ
ɜɤɥɸɱɚɟɬ
ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ
ɫɬɪɭɤɬɭɪɵ
ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɬɪɭɞɧɨɫɬɶ ɞɥɹ ɩɟɪɟɜɨɞɚ ɤɚɤ ɫ
ɚɧɝɥɢɣɫɤɨɝɨ ɧɚ ɪɭɫɫɤɢɣ, ɬɚɤ ɢ ɫ ɪɭɫɫɤɨɝɨ ɧɚ ɚɧɝɥɢɣɫɤɢɣ ɹɡɵɤ. Ʉ
ɤɚɠɞɨɣ ɢɡ ɢɡɭɱɚɟɦɵɯ ɫɬɪɭɤɬɭɪ ɞɚɸɬɫɹ ɜɫɟ ɜɚɪɢɚɧɬɵ ɩɟɪɟɜɨɞɚ ɧɚ
ɪɭɫɫɤɢɣ ɹɡɵɤ. Ⱦɥɹ ɨɬɪɚɛɨɬɤɢ ɢɡɭɱɚɟɦɵɯ ɫɬɪɭɤɬɭɪ ɞɚɧ ɪɹɞ
ɭɩɪɚɠɧɟɧɢɣ ɧɚ ɩɟɪɟɜɨɞ.
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__________________ɑɚɫɬɶ I__________________________
1. Numbers and hieroglyphics
Even before the standardization of measure it was important to
record the numbers of objects, whether they were heads of cattle or
baskets of grain, that were being collected or handed over. At first this
would be done by mere cuts on a stick, then by single strokes on a
tablet or lump of clay, then by more elaborate designations of large
numbers. For the records, where what was in question might have
been forgotten, the number symbol was followed by a picture or
shorthand symbol of the particular object to indicate what it was that
was being counted.
By extension these symbols came to cover actions as well as
objects and so to stand for words, either by their meaning alone, as in
Chinese, or in part
sound-part meaning combinations, as in
Mesopotamia cuneiform or the Egyptian hieroglyphics that seem to
have been inspired by it. The final simplification of the true alphabet,
where symbols stood for sounds alone and not for words, did not
occur till the Iron Age. In this way writing, that greatest of humanintellectual inventions, gradually emerged from accountancy.
2. Mathematics, arithmetic, and geometry
Mathematics, or at least arithmetic, came even before writing. The
manipulation of the signs for objects (as simple symbols) meant that it
was possible for the first time to perform the elementary operations of
addition and subtraction without counting the real objects in the field.
For this it was the matter of matching one collection of objects against
another. First came the standard collection, the ten fingers of the two
hands, the digits of arithmetic, the origin of the decimal system. In a
pyramid text the soul of an Egyptian pharaoh is challenged by an
evil spirit to show that he can count his fingers and triumphantly
passes the examination. For more complicated counting, and for
adding and subtracting, stones (calculi) could be used, which gave us
the term for all our calculations. Later they were replaced by beads
arranged in tens on wires, making the first and still very useful
calculating machine, the abacus. The introduction of measure made it
possible to extend adding and subtraction to quantities. The more
4

complicated operations of multiplication and division came when
shareable quantities were involved, particularly quantities connected
with public works – the digging of canals, the building of pyramids.
The operation of building itself also contributed, probably even
before land survey, to the foundation of geometry. Originally , town
buildings were simply village huts made of wood or reeds. In cities,
with a restricted space and danger of houses of pisé or rammed mud
were a great improvement. The next step was to have even grater
consequences: the invention of the standard moulded block of dried
mud – the brick. The brick may not be an original invention, but a
copy, in the only material available in the valley country, of the stone
slabs that came naturally to hand for dry walling in the hills. Bricks
are difficult to fit together unless they are rectangular, and their use
led necessarily to the idea of the right angle and the use of the
straight line – originally the stretched line of the cord-maker or
weaver.
The practice of building in brick, particularly of large religious
buildings of pyramid form, gave rise not only to geometry, but also to
the conceptions of areas and volumes of figures and solids reckonable
in terms of the length of their sides. At first only the volume of
rectangular blocks could be estimated, but the structural need for
tapering or battering a wall led to more complicated shapes like that of
the pyramid. The calculation of the volume of a pyramid was the
highest flight of Egyptian mathematics and foreshadowed the
methods of the integral calculus.
3. Quantity and number: Pythagoras
The tendency to associate arbitrary simple number ratios with
celestial objects, which may have had its origins in Babylonian
astronomy, already appeared in the work of Anaximander (611-547
B.C.) , who put the distances of the stars, moon, and sun at nine,
eighteen, and twenty-seven times respectively the thickness of the
earth disk. The attribution of numbers to all aspects of nature is
associated with the doctrines of Pythagoras (585-500 B.C.). He came
from Samos, an island near Miletus, but emigrated to south Italy,
where he founded a kind of philosophic, religious school. Whether
Pythagoras was an entirely legendary figure or not, the school that
bore his name was real enough and was to have an enormous
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influence in later times, particularly through its most important
exponent, Plato (427-347 B.C.).
Two trends of ideas are blended in Pythagorean teaching, the
mathematical and the mystical. It is doubtful how much of the
Pythagorean mathematics was his own. Certainly his famous theorem
on the right-angled triangle had been well known as a practical rule
to Egyptians, and the Babylonians made long tables of “Pythagorean”
triangles. It may even be that the whole of Pythagorean number
theories, in their mystical as well as their mathematical aspect, are
drawn from some source in Easten thought, as their character strongly
suggests. But whether Pythagoras was an originator or a transmitter,
the connection set up by his school between mathematics, science, and
philosophy was never again lost.
Pythagoras saw in numbers the key to understanding the universe.
He related them on the one side to geometry, showing how squares
and triangles could be made of appropriately arranged points, and on
the other to physics with the discovery that strings which were in
simple ratios of length emitted notes with regular musical intervals –
octaves, thirds, etc. – between them. This linked the previously
sensuously appreciated harmony with ratios of numbers and hence
with geometrical forms. The Pythagoreans set the whole tone of Greek
geometry by their insistence on the cosmic importance of the five
regular solids whose sides could be made from triangles, squares, and
pentagons. The pentagon was particularly magical because its
construction with ruler and compass was a mathematical triumph.
Two of the Platonic solids, the dodecahedron and the icosahedron,
have pentagonal symmetry. Euclid’s whole geometrical synthesis
indeed leads up to the method of construction of these two solids; and
the proof that there can be no more was a culminating point of Greek
geometry, foreshadowing the modern theory of groups.
4. Ratio and irrationals
One fundamental mathematical discovery came from
the
Pythagorean school, though probably some time after the death of the
master. If every measure of length can be expressed by a number, the
proportion between two different measures should be expressed as
the ratio of two numbers. But a very simple case shows that this
cannot be done. Whatever number you use to express the length of the
sides of a square, that of its diagonal cannot be expressed as another
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number, whole or fractional. This is equivalent to saying that no
fraction multiplied by itself can give exactly 2, or that ¥2 is
irrational. The discovery that there were irrational numbers was a
serious shock to the whole Pythagorean school and contributed to its
break-up. One way out was to say that measures were unreal; the
other, that they finally adopted, was to extend the concept of numbers
to include irrationals.
It is to the Pythagoreans that we owe the importance of the circle
and the sphere in astronomy. They thought that earth was a sphere and
further that it moved together with the planets – the sun, the moon,
and the mysterious counter-earth – round a permanently invisible
central fire. This idea, when rationalized by Heraclides (375 B.C.)
and Aristarchus (c.310-230 B.C.), was to lead to the modern picture
of the solar system.
The work of the Pythagorean school is the very foundation of
mathematics as well as of physical sciɟnces. Even in mathematics the
mystical element is very much in evidence. The Pythagoreans linked
the eternal soul with the eternal forms of number, attributing in
particularly to the number 10=1+2+3+4. The whole world, according
to them, as made of pure numbers.
5. The influence of Pythagoras
The school of Pythagoras marked a branch point in the
development of a Greek science both in theory, and practice. From it
stem two very different systems of thought. The most abstract and
logical aspects were taken up by Parmenides and, mixed with much
mysticism, became the basis of Plato’s idealism. In the opposite
direction Pythagoras’ number theory was given a materialist content
in the atomic theory of Leucippus of Miletus (475 B.C.), and
Democritus of Abdera (420 B.C.).
In practical science the Pythagoreans established the possibility of
dealing with physical quantities by reducing them to measure and
number, a general method which, though often stretched beyond its
proper limits, was to provide one continuous means of expanding the
control of man over Nature. For mathematics the importance of
Pythagoras was even greater in that his school established the method
of proof by deductive reasoning from postulates. This is the most
powerful way of generalizing experience, as it transforms a number
of instances into a theorem. Valuable as it is in mathematics,
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deductive proof has been used ever since in the service of idealism to
prove palpable nonsense from self-evident principles.
6. The triumph of geometry
From the moment of the discovery of the irrational, Greek
mathematicians turned away from numbers to the consideration of
lines and areas, in which such logical difficulties did not arise. The
result was the development of a geometry of measurement which is
perhaps the chief gift of the Greeks to science. Babilonian
mathematics and its successors in India and Islam remained primarily
arithmetical and algebraic. The chief architects of this transformation
were Hippocrates of Chios (c. 450 B.C.), and Eudoxus (408-355
B.C.). The former was the first to teach in Athens for money and the
first to use letters to denote geometrical figures. He occupied himself
with the geometrical solution to the classical problems of squaring the
circle and doubling the cube. Though he failed in both, he established
chains of valuable propositions in the way in which Euclid was later
to build his Elements. These problems, together with that of the
trisection of an angle, which cannot be solved by ruler and compass,
led other geometers like Hippias of Elis to construct higher curves and
open a new branch of geometry.
Eudoxus was probably the greatest of Greek mathematicians. It
was he who founded the theory of proportions applicable to all
magnitudes and discovered the method of exhaustion or successive
approximation for measuring lines and areas which after it had been
extended by Archimedes was to be the basis of the infinitesimal
calculus.
7. Spherical astronomy
In the same period came the logical development of Pythagoras’
world picture. Here the master was the same Eudoxus, as great an
astronomer as he was a mathematician. He was able to explain the
motions of the sun, moon, and planets by means of sets of concentric
spheres each rotating about an axis fixed in the one outside it. The
model was crude and mechanical but could serve at the same time in
the form of actual metal spheres as a method of observation far more
flexible than the old gnomon or dial. It is one from which all
astronomical instruments to this day are derived. The theory of
spheres was simple, too simple indeed to explain even the facts
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known long before to the Babilonians, such as the shorter length of
the seasons of Autumn and Winter, which take up 89 days 19 hours
and 89 days 1 hour respectively compared to Spring and Summer,
which are 92 days 20 hours and 93 days 14 hours respectively. At the
same time these seemed minor blemishes to be removed by adding
more celestial clockwork – a process which went on generating
complexity until it was swept away by Copernicus and Newton.
8. Motion and the vacuum
The battle against final causes in science has been a long one, and
victory is by no means yet complete. According to Aristotle natural
motion is final; all other motion requires a mover, as when a horse
draws a chariot, the slaves row a galley, or when the unmoved mover
turns the outer sphere of the heavens. What, however, is to be said of
violent motion, as when an arrow is shot from a bow? This had long
been a difficult question for Greek physics and Zeno had already by a
triumph of logic proved that the arrow could not move at all. Aristotle
found the solution: the mover was air – “The air is opened up before
and closes in behind.”
This error led to another which was to prove as great a stumblingblock to later physics. If air is necessary for violent motion and violent
motion exists in the sublunary world, the sublunary world must be full
of air and a vacuum is impossible. The syllogism is complete, but as
the minor premise is wrong the whole argument collapses. Aristotle
uses another argument against a vacuum which seems in some
contradiction to the first. Aristotle argues: “as air resists motion, if the
air was withdrawn a body would either stay still, because there was
nowhere for it to go, or if it moved it would go on moving at the same
speed for ever. As this is absurd there can be no vacuum.” It is
interesting to see that here he states almost word for word Newton’s
first law of motion, and uses its a priori rejection to prove the
impossibility of something within a few miles of his head. But in any
case a vacuum would not do; to admit it would lead strait to atomism
and atheism. The doctrine of “Nature abhors a vacuum” (ɩɪɢɪɨɞɚ ɧɟ
ɬɟɪɩɢɬ ɩɭɫɬɨɬɵ) had a practical origin in the experiences of sucking
up liquids, which lead to the suction pump. In the end it was the
limitation of the suction pump that was to lead Torricelli to the
production of the vacuum.
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9. Hellenistic mathematics: Euclid
The mathematical and physical sciences were pursued in the
Hellinistic world with two ends in view, the academic and the
practical. The academic, which was of course the higher, was centered
on mathematics and led to an extension and systematization of one
branch – geometry. Numerical calculations
were considered
definitely inferior and were disguised as geometry when needed. But
here solid and admirable results were obtained. Archimedes applied
and improved these methods of Eudoxes to determine the value of ʌ
to five places – the practical squaring of the circle – and to find the
formulae for the volumes and surfaces of spheres, cylinders, and more
complex bodies. This was the effective beginning of the infinitesimal
calculus which was to revolutionize physics in the hand of Newton.
There was a great study of higher curves for the purpose of solving
the classical and useless problems of trisecting an angle and doubling
the cube. Of far greater ultimate significance was the elaboration by
Apollonius of Perga, c. 220 B.C., of the studies of the conic sections –
ellipse, parabola, and hyperbola – discovered by Menaechmos in c.
350 B.C. His work was so complete that it could be taken up
unchanged by Kepler and Newton nearly 2,000 years later for deriving
the properties of planetary orbits.
Even more important than their separate achievements was the
systematization of mathematics achieved in Hellinistic times. Logical
linking of theorems was known before – indeed Aristotel’s logic is a
copy in words of the geometrical procedure of proof. It was, however,
not until Euclid (c.300B.C.) that a large part of mathematical
knowledge was built together in one single edifice of deduction from
axioms. The value of this for mathematics was considerable, as shown
by the fact that Euclid is still in one form or another the basis of
geometrical teaching. Its value in physical science is more doubtful,
emphasizing as it did the superiority of proof over discovery and of
deductive logic based on self-evident principles over inductive logic
based on observations and experiments. The success of geometry held
back the development of algebra, as did the very primitive Greek
number notation. A partial exception is the work of Diophantus, c.
A.D. 250, on equations. This work, which comes late, shows internal
evidence of the influence of contemporary Babylonian – Chaldean
mathematics.
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10. Hellenistic astronomy: Hipparchus and Ptolemy
The study of astronomy lay midway between the theoretical and
practical. According to Plato it was the study of an ideal world in the
sky, suited to the dignity of the gods that lived there. Any deviations
which could be observed in the real sky were to be ignored or
explained away. On the other hand the implied importance of the skies
required that the position of the stars, and particularly of the planets,
should be accurately known, and known in advance, if there was to be
any hope of dodging the predictions of astrology. As a result of these
two tendencies, Hellinistic astronomy – the only part of Greek
science to come down to us without a break – was largely engaged in
trying to make ever more complicated schemes fit the observations
without violating the canons of simplicity and beauty. This pursuit
encouraged the development both of mathematics and physical
observation. It may be said that astronomy, almost up to our own time,
was the grindstone on which all the tools of science were sharpened.
The mathematical basis of astronomy was the spheres of
Eudoxus, but for actual working out it was easier to consider planetary
motion in the flat and to save the appearances by introducing “wheels
within wheels”. This was done by the greatest observational
astronomer of antiquity, Hipparchus (190-120 B.C.), who invented
most instruments used for the next 2,000yeras and compiled the first
star catalogue. His planetary system, though more accurate, was far
more complicated than that of Eudoxus and removed its last shred of
mechanical plausibility. In the form in which it was presented by
Ptolemy (A.D. 90-168) 200 years later it was to be standard
astronomy till the Renaissance. It was accepted because it removed all
the difficulties from earth to heaven, where, after all, there is no
reason to expect that vulgar mechanics would hold. Further, as it was
made to measure – epicycles being added as required – it gave
tolerably accurate predictions.
The alternative tradition, that it was the earth that turned, put
forward by Ecphantus in the fourth, or perhaps by Hicetas in the fifth
century B.C., had never been lost. It was powerfully supported by
Heraclides of Pontus (c. 370 B.C.), who adopted the system of a
revolving earth still in the centre of the universe round which the
moon and the sun turned, but with the planets turning round the sun
and not the earth. This system, which completely describes what is
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observed, was later to be that of Tycho Brahe. The final logical step
was taken by Aristarchus of Samos (310-230 B.C.), who dared to put
the sun and not the earth in the centre of the universe. This system,
however, despite the eminence of its propounder, won scant
acceptance largely because it was thought to be impious,
philosophically absurd, and violated everyday experience. It remained,
however, a persistent heresy transmitted by the Arabs, revived by
Copernicus, and justified dynamically by Galileo, Kepler, and
Newton.
11. Hellenistic mechanics: Archimedes
It was in mechanics that the Hellenistic age furnished its greatest
contribution to physical science. The first impetus probably came
from the technical side. Greek workmanship, particularly in metals,
had reached a high level before Alexander. Transplanted to countries
such as Egypt and Syria, with far greater resources at their command,
it could be used to effect radical improvements in all machinery,
especially those of irrigation, weight shifting, shipbuilding, and
military engines. We know that a great crop of apparently new devices
appeared around the third century B.C. , but their origin is still
obscure. They may well have come from the discovery by invaders of
traditionally developed machinery of local craftsmen, afterwards
written up and further developed by literate Greek technicians. The
mutual stimulation of accurate workmanship and precise calculation
was to be observed again in the Renaissance. The compound pulley
and the windlass may have come from sailing-ships, and gearing from
irrigation works; but the screw seems somewhat sophisticated
invention. Some mathematician may have had a hand in it. On the
demands of their royal patrons, philosophers were by then prepared to
debase themselves by considering the mathematical design of
machinery. Certainly all the legends of Archimedes’ war machines
must have some foundation, though Plutarch says of him, “He looked
upon the work of an engineer and everything that ministers to the
needs of life as ignoble and vulgar ”. Archimedes (287-212 B.C.) was
one of the greatest figures in Greek mathematics and mechanics, and
the last of the really original Greek scientists. He was a relation of
Hiero II, the last tyrant of Syracuse, and took a large part in the
defense of that city against the Romans. He was killed, while working
out a problem, by a Roman soldier who either did not know or did not
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care what he was doing. Though he was very much in the tradition of
pure Greek science, we know from the chance discovery of his work
on method that he actually used mechanical models to arrive at
mathematical results, though afterwards he discarded them in the
proof. For the most part his work was not followed up in classical
times. It was only fully appreciated in the Renaissance. The first
edition of Archimedes’ work appeared in 1543, the same year as the
de Revolutionibus of Copernicus and the the Fabrica of Vesalius, and
had an effect comparable with them.
1. Ƚɟɨɦɟɬɪɢɹ ɱɢɫɟɥ
ɍ ɞɪɟɜɧɢɯ ɝɪɟɤɨɜ ɢ ɪɢɦɥɹɧ, ɚ ɩɨɡɞɧɟɟ ɜ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɟ
ɜɩɥɨɬɶ ɞɨ 18 ɜɟɤɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɱɟɬɧɚɹ ɞɨɫɤɚ
ɚɛɚɤ, ɨɞɧɚ ɫɬɨɪɨɧɚ ɤɨɬɨɪɨɣ ɛɵɥɚ ɪɨɜɧɨɣ, ɚ ɩɨ ɞɪɭɝɨɣ ɩɨ
ɭɝɥɭɛɥɟɧɢɹɦ ɩɟɪɟɞɜɢɝɚɥɢɫɶ ɤɚɦɧɢ. Ⱥɛɚɤ ɞɨ ɫɢɯ ɩɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ
ɜ Ʉɢɬɚɟ, ɤɚɤ ɜ Ɋɨɫɫɢɢ ɫɱɺɬɵ. ɉɢɮɚɝɨɪ ɧɚ ɟɺ ɪɨɜɧɨɣ ɫɬɨɪɨɧɟ
ɜɵɤɥɚɞɵɜɚɥ ɢɡ ɤɪɭɝɥɵɯ ɤɚɦɟɲɤɨɜ ɧɟ ɬɨɥɶɤɨ ɩɥɨɫɤɢɟ, ɧɨ ɢ
ɨɛɴɟɦɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɢɝɭɪɵ. Ɉɧ ɡɚɦɟɬɢɥ, ɱɬɨ ɢɧɨɝɞɚ ɨɞɧɨ
ɢ ɬɨ ɠɟ ɱɢɫɥɨ ɤɚɦɟɲɤɨɜ, ɧɚɩɪɢɦɟɪ, 12, ɦɨɠɧɨ ɫɥɨɠɢɬɶ ɜ ɜɢɞɟ
ɪɚɡɧɵɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɚ ɢɡ ɞɪɭɝɨɝɨ ɱɢɫɥɚ ɧɟɥɶɡɹ ɩɨɥɭɱɢɬɶ
ɞɚɠɟ ɨɞɢɧ ɩɪɹɦɨɭɝɨɥɶɧɢɤ, ɢ ɨɧɢ ɭɤɥɚɞɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɜ ɩɪɹɦɭɸ
ɥɢɧɢɸ. ɉɪɹɦɨɭɝɨɥɶɧɵɟ ɱɢɫɥɚ ɉɢɮɚɝɨɪ ɧɚɡɵɜɚɥ ɫɨɫɬɚɜɧɵɦɢ, ɚ
ɥɢɧɟɣɧɵɟ – ɩɪɨɫɬɵɦɢ. ɉɢɮɚɝɨɪɭ ɜɟɡɥɨ ɧɚ ɨɬɤɪɵɬɢɹ. Ɉɤɚɡɚɥɨɫɶ:
ɜɫɟ ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ ɰɟɥɵɟ ɱɢɫɥɚ ɥɢɛɨ ɩɪɨɫɬɵɟ, ɥɢɛɨ ɩɪɨɢɡɜɟɞɟɧɢɹ
ɩɪɨɫɬɵɯ.
ȼɨɬ ɩɟɪɜɵɟ ɲɟɫɬɶ ɩɪɨɫɬɵɯ ɱɢɫɟɥ: 2,3,5,7,11,13. ɍ ɧɢɯ ɧɟɬ
ɫɨɦɧɨɠɢɬɟɥɟɣ, ɨɧɢ ɞɟɥɹɬɫɹ ɬɨɥɶɤɨ ɫɚɦɢ ɧɚ ɫɟɛɹ. ȼɡɹɬɶ, ɤ
ɩɪɢɦɟɪɭ, 100. ɗɬɨ ɱɢɫɥɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɬɚɤ –
100=10u10=2u5u2u5=2²+5²,ɬ.ɟ. ɜ ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɜɭɯ
ɩɪɨɫɬɵɯ ɱɢɫɟɥ.
Ʉɪɨɦɟ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɉɢɮɚɝɨɪ ɨɬɤɪɵɥ ɟɳɟ ɬɪɟɭɝɨɥɶɧɵɟ
ɱɢɫɥɚ. ɗɬɨ ɚɪɢɮɦɟɬɢɱɟɫɤɚɹ ɩɪɨɝɪɟɫɫɢɹ. Ⱦɜɚ ɫɨɫɟɞɧɢɯ
ɬɪɟɭɝɨɥɶɧɵɯ ɱɢɫɥɚ ɜ ɫɭɦɦɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɚɸɬ ɤɜɚɞɪɚɬɧɨɟ ɱɢɫɥɨ:
ɧɚɩɪɢɦɟɪ, 16=6u10.ɑɚɳɟ ɜɫɟɝɨ ɬɪɟɭɝɨɥɶɧɵɟ ɱɢɫɥɚ – ɲɚɪɵ ɜ
ɬɪɟɭɝɨɥɶɧɨɣ ɪɚɦɤɟ – ɜɢɞɹɬ, ɧɚɜɟɪɧɨɟ, ɛɢɥɶɹɪɞɢɫɬɵ.
Ɍɪɟɭɝɨɥɶɧɵɟ ɱɢɫɥɚ, ɫɥɨɠɟɧɧɵɟ ɢɡ ɲɚɪɨɜ, ɦɨɠɧɨ
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɥɨɹɦɢ, ɧɚɤɥɚɞɵɜɚɬɶ ɨɞɧɨ ɧɚ ɞɪɭɝɨɟ. ɇɚ ɫɚɦɨɣ
ɜɟɪɲɢɧɟ ɩɢɪɚɦɢɞɵ ɜɫɟɝɞɚ ɨɤɚɡɵɜɚɟɬɫɹ ɨɞɢɧ ɲɚɪ, ɚ ɜ ɨɫɧɨɜɚɧɢɢ
ɫɚɦɵɣ ɛɨɥɶɲɨɣ ɬɪɟɭɝɨɥɶɧɢɤ. Ɋɚɧɶɲɟ ɜ ɬɚɤɢɟ
ɩɪɨɱɧɵɟ
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ɬɪɟɭɝɨɥɶɧɵɟ
ɩɢɪɚɦɢɞɵ ɚɪɬɢɥɥɟɪɢɫɬɵ ɫɤɥɚɞɵɜɚɥɢ
ɹɞɪɚ
ɧɟɩɨɞɚɥɟɤɭ ɨɬ ɩɭɲɟɤ. Ɍɚɤɢɟ ɬɪɟɭɝɨɥɶɧɵɟ ɩɢɪɚɦɢɞɵ,
ɫɢɦɦɟɬɪɢɱɧɵɟ ɜɨ ɜɫɟɯ ɪɟɛɪɚɯ, ɫ ɨɞɢɧɚɤɨɜɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɹɞɟɪ
ɉɢɮɚɝɨɪ ɧɚɡɵɜɚɥ ɩɢɪɚɦɢɞɚɥɶɧɵɦ ɱɢɫɥɨɦ.
ɈɈɈɈɈɈ
ɈɈɈɈɈɈ

ɈɈɈɈ
ɈɈɈɈ
ɈɈɈɈ
ɉɪɹɦɨɭɝɨɥɶɧɵɟ ɱɢɫɥɚ
2 ɯ 6=3 ɯ 4
Ɋɢɫ.1
10
6
Ɉ
3
Ɉ
ɈɈ
1
Ɉ
ɈɈ
ɈɈɈ
Ɉ ɈɈ ɈɈɈ ɈɈɈɈ
Ɍɪɟɭɝɨɥɶɧɵɟ ɱɢɫɥɚ
Ɋɢɫ.3

ɈɈɈɈɈ
ɉɪɨɫɬɨɟ

ɱɢɫɥɨ
5
Ɋɢɫ.2

16
ɈɈɈɈ
ɈɈɈɈ
ɈɈɈɈ
ɈɈɈɈ
Ʉɜɚɞɪɚɬɧɨɟ ɱɢɫɥɨ
Ɋɢɫ.4

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜ ɪɟɛɪɚɯ ɩɢɪɚɦɢɞɵ ɩɨ 3 ɹɞɪɚ, ɬɨ ɩɟɪɟɞ ɧɚɦɢ
ɬɪɟɬɶɟ ɩɢɪɚɦɢɞɚɥɶɧɨɟ ɱɢɫɥɨ, ɚ ɩɢɪɚɦɢɞɚ ɫɥɨɠɟɧɚ ɢɡ ɞɟɫɹɬɢ ɹɞɟɪ.
ɉɪɨɫɬɟɣɲɟɟ ɩɢɪɚɦɢɞɚɥɶɧɨɟ ɱɢɫɥɨ – ɟɞɢɧɢɰɚ – ɫɨɞɟɪɠɢɬ ɜɫɟɝɨ
ɨɞɢɧ ɲɚɪ. Ɇɨɞɟɥɶ ɜɬɨɪɨɝɨ ɩɢɪɚɦɢɞɚɥɶɧɨɝɨ ɱɢɫɥɚ, ɫɨɨɪɭɠɟɧɧɚɹ
ɟɳɟ ɜ ɩɪɨɲɥɨɦ ɜɟɤɟ, ɧɚɯɨɞɢɬɫɹ ɜ ɫɚɦɨɦ ɰɟɧɬɪɟ Ɋɨɫɫɢɢ, ɚ ɟɳɟ
ɬɨɱɧɟɟ - ɜ ɫɚɦɨɦ ɰɟɧɬɪɟ Ʉɪɟɦɥɹ ɨɤɨɥɨ ɐɚɪɶ-ɩɭɲɤɢ. Ɂɞɟɫɶ ɭ
ɩɨɞɧɨɠɢɹ ɤɨɥɨɤɨɥɶɧɢ ɂɜɚɧɚ ȼɟɥɢɤɨɝɨ ɢɡ ɱɟɬɵɪɟɯ ɛɨɥɶɲɢɯ ɹɞɟɪ
ɫɥɨɠɟɧɚ ɞɟɤɨɪɚɬɢɜɧɚɹ ɬɪɟɭɝɨɥɶɧɚɹ ɩɢɪɚɦɢɞɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ
ɫɨɛɨɣ ɜɬɨɪɨɟ ɩɢɪɚɦɢɞɚɥɶɧɨɟ ɱɢɫɥɨ. ȼ ɧɟɣ ɬɚɢɬɫɹ ɧɟɫɤɨɥɶɤɨ
ɫɟɤɪɟɬɨɜ. ɉɟɪɜɵɣ: ɟɫɥɢ ɰɟɧɬɪɵ ɹɞɟɪ ɫɨɟɞɢɧɢɬɶ ɩɪɹɦɵɦɢ
ɥɢɧɢɹɦɢ, ɬɨ
ɜɧɭɬɪɢ ɩɢɪɚɦɢɞɵ ɜɨɡɧɢɤɧɟɬ ɭɧɢɤɚɥɶɧɵɣ
ɩɪɚɜɢɥɶɧɵɣ ɦɧɨɝɨɝɪɚɧɧɢɤ – ɬɟɬɪɚɷɞɪ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ
ɩɪɨɩɨɪɰɢɢ ɤɨɬɨɪɨɝɨ ɫɜɹɡɚɧɵ ɫɨ ɡɧɚɦɟɧɢɬɵɦ Ɂɨɥɨɬɵɦ ɫɟɱɟɧɢɟɦ.
ȼɬɨɪɨɣ ɫɟɤɪɟɬ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɰɟɧɬɪɵ ɭɝɥɨɜɵɯ ɲɚɪɨɜ ɧɟ
ɬɨɥɶɤɨ ɷɬɨɝɨ, ɧɨ ɢ ɥɸɛɵɯ ɞɪɭɝɢɯ ɩɢɪɚɦɢɞɚɥɶɧɵɯ ɱɢɫɟɥ ɜɫɟɝɞɚ
ɫɨɜɩɚɞɚɸɬ ɫ ɜɟɪɲɢɧɚɦɢ ɬɟɬɪɚɷɞɪɨɜ, ɧɨ ɪɚɡɧɵɯ ɪɚɡɦɟɪɨɜ.
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2. Ɇɚɬɟɦɚɬɢɤɚ ɢ ɫɟɧɫɚɰɢɢ
Ɇɢɧɢ-ɫɟɧɫɚɰɢɟɣ ɩɨɫɥɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɫɬɚɥɨ ɫɨɨɛɳɟɧɢɟ ɨ
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɲɚɪɢɤɚɯ, ɤɨɬɨɪɵɟ
ɩɨɩɚɞɚɸɬɫɹ ɪɚɛɨɱɢɦ
ɸɠɧɨɚɮɪɢɤɚɧɫɤɨɣ ɲɚɯɬɵ Wanderstone ɜ ɡɚɥɟɠɚɯ ɩɢɪɨɮɢɥɥɢɬɚ –
ɦɢɧɟɪɚɥɚ ɜɨɡɪɚɫɬɨɦ 2,8 ɦɥɪɞ. ɥɟɬ. ɒɚɪɢɤɢ ɡɚɦɟɬɧɨ ɫɩɥɸɫɧɭɬɵ ɢ
ɨɩɨɹɫɚɧɵ ɬɪɟɦɹ ɪɨɜɧɵɦɢ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɠɟɥɨɛɤɚɦɢ. ɇɨ ɫɚɦɨɟ
ɭɞɢɜɢɬɟɥɶɧɨɟ ɜɵɹɜɢɥɨɫɶ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɞɢɧ ɬɚɤɨɣ ɲɚɪɢɤ
ɫɞɟɥɚɥɫɹ ɦɭɡɟɣɧɵɦ ɷɤɫɩɨɧɚɬɨɦ. ɋɨɬɪɭɞɧɢɤɢ ɦɭɡɟɹ ɭɫɬɚɧɨɜɢɥɢ,
ɱɬɨ ɷɬɨɬ ɫɮɟɪɨɢɞ, ɥɟɠɚɳɢɣ ɩɨɞ ɫɬɟɤɥɹɧɧɵɦ ɤɨɥɩɚɤɨɦ, ɦɟɞɥɟɧɧɨ
ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɫɜɨɣ ɨɫɢ, ɫɨɜɟɪɲɚɹ ɩɨɥɧɵɣ ɨɛɨɪɨɬ ɡɚ 128 ɞɧɟɣ.
ɇɟ ɦɟɧɟɟ ɢɧɬɟɪɟɫɧɵɣ ɲɚɪ ɛɵɥ ɧɚɣɞɟɧ ɧɚ Ɂɚɩɚɞɧɨɣ ɍɤɪɚɢɧɟ
ɜ 1975 ɝɨɞɭ. ɒɚɪ ɢɦɟɥ ɫɥɟɝɤɚ ɹɣɰɟɨɛɪɚɡɧɭɸ ɮɨɪɦɭ (ɪɚɡɦɟɪɵ
88ɦɦ. ɯ 85ɦɦ.) ɢ ɫɨɫɬɨɹɥ ɢɡ ɦɚɬɟɪɢɚɥɚ, ɩɨ ɜɢɞɭ ɧɚɩɨɦɢɧɚɜɲɟɝɨ
ɱɟɪɧɨɟ ɧɟɩɪɨɡɪɚɱɧɨɟ ɫɬɟɤɥɨ ɢ ɩɪɢ ɷɬɨɦ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɱɧɨɝɨ –
ɟɝɨ ɧɟɜɨɡɦɨɠɧɨ ɛɵɥɨ ɪɚɡɛɢɬɶ. ɉɥɚɫɬ ɝɥɢɧɵ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɜɥɟɤɥɢ
ɲɚɪ, ɢɦɟɥ ɜɨɡɪɚɫɬ ɩɨɪɹɞɤɚ 10 ɦɥɧ. ɥɟɬ. ȼ ɬɨɦ, ɱɬɨ ɬɚɤɨɜɚ ɠɟ
ɞɪɟɜɧɨɫɬɶ ɢ ɫɚɦɨɣ ɧɚɯɨɞɤɢ, ɭɛɟɞɢɥɚ ɞɚɬɢɪɨɜɤɚ ɩɪɟɞɦɟɬɚ
ɧɟɡɚɜɢɫɢɦɵɦ ɩɭɬɟɦ
- ɩɨ ɬɨɥɳɢɧɟ ɜɵɳɟɥɨɱɟɧɧɨɝɨ ɫɥɨɹ,
ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɲɚɪɚ ɛɥɚɝɨɞɚɪɹ ɞɥɢɬɟɥɶɧɨɦɭ
ɜɨɡɞɟɣɫɬɜɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɋɟɧɬɝɟɧɨɜɫɤɚɹ ɫɴɟɦɤɚ ɩɨɤɚɡɚɥɚ
ɧɚɥɢɱɢɟ ɜɧɭɬɪɢ ɲɚɪɚ ɹɞɪɚ ɫɜɨɟɨɛɪɚɡɧɨɣ ɮɨɪɦɵ, ɩɪɢɱɟɦ ɧɟ
ɩɭɫɬɨɝɨ, ɚ ɡɚɩɨɥɧɟɧɧɨɝɨ ɤɚɤɢɦ-ɬɨ ɜɟɳɟɫɬɜɨɦ. Ⱥɧɚɥɢɡ ɭɝɥɨɜɵɯ ɢ
ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɲɚɪɚ ɢ ɹɞɪɚ ɩɪɢɜɟɥ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɧɟɜɟɞɨɦɵɣ
“ɤɨɧɫɬɪɭɤɬɨɪ” ɷɬɨɝɨ ɢɡɞɟɥɢɹ ɩɨɥɶɡɨɜɚɥɫɹ ɧɟ ɞɟɫɹɬɢɱɧɨɣ, ɤɚɤ ɦɵ,
ɚ ɞɜɚɞɰɚɬɢɱɟɬɜɟɪɢɱɧɨɣ ɫɢɫɬɟɦɨɣ ɫɱɢɫɥɟɧɢɹ, ɤɨɬɨɪɚɹ ɧɟ
ɩɪɢɦɟɧɹɥɚɫɶ ɧɢ ɜ ɨɞɧɨɣ ɢɡɜɟɫɬɧɨɣ ɧɚɦ ɡɟɦɧɨɣ ɤɭɥɶɬɭɪɟ. ɂ ɭɠ
ɚɛɫɨɥɸɬɧɨɣ ɧɟɨɠɢɞɚɧɧɨɫɬɶɸ ɡɚɤɨɧɱɢɥɚɫɶ ɩɨɩɵɬɤɚ ɨɩɪɟɞɟɥɢɬɶ
ɩɥɨɬɧɨɫɬɶ ɹɞɪɚ, ɢɫɯɨɞɹ ɢɡ ɩɨɥɨɠɟɧɢɹ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɲɚɪɚ.
Ɋɚɫɱɟɬɵ ɞɚɥɢ …ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɩɥɨɬɧɨɫɬɶ. ɉɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ
ɨɬɱɟɬɚ, ɞɚɧɧɵɣ ɩɚɪɚɞɨɤɫ ɨɛɴɹɫɧɢɦ, ɟɫɥɢ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɲɚɪ
– ɷɬɨ “ɯɪɚɧɢɥɢɳɟ ɡɚɩɚɫɚ ɷɧɟɪɝɢɢ, ɫɨɞɟɪɠɚɳɟɟ ɚɧɬɢɦɚɬɟɪɢɸ”.
3. Ɍɟɨɪɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɧɢɬɟɣ
Ɍɨ, ɱɬɨ ȼɫɟɥɟɧɧɚɹ ɧɟɨɞɧɨɪɨɞɧɚ ɢɡɜɟɫɬɧɨ ɚɫɬɪɨɧɨɦɚɦ ɞɚɜɧɨ,
ɨɞɧɚɤɨ ɨɧɢ ɧɢɤɚɤ ɧɟ ɦɨɝɭɬ ɧɚɣɬɢ ɩɪɢɱɢɧɭ ɬɚɤɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ.
ɉɨɱɟɦɭ ɜ ɤɚɤɨɣ-ɬɨ ɱɚɫɬɢ ȼɫɟɥɟɧɧɨɣ ɫɭɳɟɫɬɜɭɟɬ ɧɟɜɟɪɨɹɬɧɨɟ
ɤɨɥɢɱɟɫɬɜɨ ɨɝɪɨɦɧɵɯ ɝɚɥɚɤɬɢɤ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɞɪɭɝɢɯ ɟɳɟ
ɛɨɥɟɟ ɨɛɲɢɪɧɵɯ ɱɚɫɬɹɯ ɡɢɹɸɬ ɧɟɜɟɪɨɹɬɧɵɟ ɩɭɫɬɨɬɵ? ɍɱɟɧɵɟ
ɫɱɢɬɚɸɬ, ɱɬɨ ɷɬɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɪɨɢɡɨɲɥɚ ɢɡ-ɡɚ ɨɝɪɨɦɧɨɝɨ
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ɜɡɪɵɜɚ , ɤɨɬɨɪɵɣ ɢ ɩɨɪɨɞɢɥ ȼɫɟɥɟɧɧɭɸ ɦɟɠɞɭ 10-20 ɦɥɪɞ. ɥɟɬ
ɧɚɡɚɞ.
Ɉɬɜɟɬ
ɞɚɟɬ
ɧɨɜɚɹ
ɮɚɧɬɚɫɬɢɱɟɫɤɚɹ
ɬɟɨɪɢɹ
ɭɱɟɧɵɯ
ɉɪɢɧɫɬɨɧɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɤɨɬɨɪɵɟ ɫɱɢɬɚɸɬ, ɱɬɨ ɞɚɜɥɟɧɢɟ
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ
ɪɚɞɢɚɰɢɢ,
ɢɡɥɭɱɚɟɦɨɣ
ɝɢɝɚɧɬɫɤɢɦɢ
ɤɨɫɦɢɱɟɫɤɢɦɢ ɧɢɬɹɦɢ ɢɡ ɱɢɫɬɨɣ ɷɧɟɪɝɢɢ, ɦɨɝɥɨ ɛɵ ɜɟɪɨɹɬɧɨ
ɹɜɥɹɬɶɫɹ ɩɪɢɱɢɧɨɣ ɬɨɝɨ, ɱɬɨ ȼɫɟɥɟɧɧɚɹ ɫɥɨɜɧɨ ɫɨɫɬɨɢɬ ɢɡ ɤɭɫɤɨɜ.
Ⱦɚɜɥɟɧɢɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɨɣ ɬɟɨɪɢɟɣ, ɜɵɬɚɥɤɢɜɚɟɬ ɦɚɬɟɪɢɸ,
ɨɬɞɟɥɹɹ ɨɬ ɧɟɟ ɬɨɧɤɢɟ ɫɤɨɪɥɭɩɤɢ, ɢ ɨɫɬɚɜɥɹɹ ɜ ɤɨɫɦɨɫɟ ɨɝɪɨɦɧɵɟ
ɩɪɨɫɬɪɚɧɫɬɜɚ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɩɭɫɬɨɬ. Ⱦɚɧɧɚɹ ɬɟɨɪɢɹ ɫɨɱɟɬɚɟɬ ɜ
ɫɟɛɟ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɟɞɨɜɵɯ ɢɞɟɣ ɚɫɬɪɨɮɢɡɢɤɢ ɢ
ɮɢɡɢɤɢ ɷɥɟɦɟɧɬɚɪɧɵɯ ɱɚɫɬɢɰ. Ɉɧɚ ɦɨɠɟɬ ɨɛɴɹɫɧɢɬɶ ɧɟ ɬɨɥɶɤɨ
ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɟ ɫɬɪɭɤɬɭɪɵ
ɜɨ ȼɫɟɥɟɧɧɨɣ, ɧɨ ɢ
ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɝɚɥɚɤɬɢɤ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɡɚɝɚɞɨɱɧɵɟ ɧɟɛɟɫɧɵɟ
ɹɜɥɟɧɢɹ.
Ʉɚɤ ɫɱɢɬɚɸɬ ɭɱɟɧɵɟ, ɫɪɚɡɭ ɩɨɫɥɟ ɛɨɥɶɲɨɝɨ ɜɡɪɵɜɚ ɛɵɫɬɪɨ
ɨɯɥɚɠɞɚɜɲɢɣɫɹ ɤɨɫɦɨɫ ɩɪɟɬɟɪɩɟɥ ɮɚɡɭ ɩɟɪɟɯɨɞɚ, ɤɨɬɨɪɭɸ ɝɪɭɛɨ
ɦɨɠɧɨ ɫɪɚɜɧɢɬɶ ɫ ɪɟɡɤɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɫ
ɜɨɞɨɣ, ɩɪɟɜɪɚɳɚɸɳɟɣɫɹ ɜ ɥɟɞ. Ɍɚɤɠɟ, ɤɚɤ ɢ ɤɭɫɨɤ ɥɶɞɚ
ɩɨɤɪɵɜɚɟɬɫɹ ɬɪɟɳɢɧɚɦɢ, ɬɚɤ ɢ ɜɨ ȼɫɟɥɟɧɧɨɣ ɜɨɡɧɢɤɚɸɬ ɩɭɫɬɨɬɵ
ɜ ɮɨɪɦɟ ɤɨɫɦɢɱɟɫɤɢɯ ɧɢɬɟɣ.
4. ɋɢɥɵ Ʉɨɪɢɨɥɢɫɚ
Ɇɧɨɝɢɟ ɢɧɬɟɪɟɫɧɵɟ ɹɜɥɟɧɢɹ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɧɚ Ɂɟɦɥɟ,
ɨɛɴɹɫɧɹɸɬɫɹ ɞɟɣɫɬɜɢɟɦ ɫɢɥ Ʉɨɪɢɨɥɢɫɚ. Ɂɟɦɥɹ ɹɜɥɹɟɬɫɹ ɫɮɟɪɨɣ ɢ
ɞɟɥɚɟɬ ɞɟɣɫɬɜɢɟ ɫɢɥ Ʉɨɪɢɨɥɢɫɚ ɛɨɥɟɟ ɫɥɨɠɧɵɦɢ. ɗɬɢ ɫɢɥɵ ɧɟ
ɬɨɥɶɤɨ ɜɥɢɹɸɬ ɧɚ ɞɜɢɠɟɧɢɟ ɜɞɨɥɶ ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ, ɧɨ ɬɚɤɠɟ
ɧɚ ɩɚɞɟɧɢɟ ɬɟɥ ɧɚ Ɂɟɦɥɸ.
ɉɚɞɚɟɬ ɥɢ ɬɟɥɨ ɬɨɱɧɨ ɩɨ ɜɟɪɬɢɤɚɥɢ? ɇɟ ɫɨɜɫɟɦ. Ɍɨɥɶɤɨ ɥɢɲɶ
ɧɚ ɩɨɥɸɫɟ ɬɟɥɨ ɩɚɞɚɟɬ ɪɨɜɧɨ ɩɨ ɜɟɪɬɢɤɚɥɢ. Ɂɞɟɫɶ ɧɚɩɪɚɜɥɟɧɢɟ
ɞɜɢɠɟɧɢɹ ɢ ɜɪɚɳɟɧɢɟ Ɂɟɦɧɨɣ ɨɫɢ ɫɨɜɩɚɞɚɸɬ, ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ,
ɫɢɥɵ Ʉɨɪɢɨɥɢɫɚ ɨɬɫɭɬɫɬɜɭɸɬ. ȼɫɟ ɨɛɫɬɨɢɬ ɫɨɜɟɪɲɟɧɧɨ ɢɧɚɱɟ ɧɚ
ɷɤɜɚɬɨɪɟ: ɡɞɟɫɶ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɨɛɪɚɡɭɟɬ ɩɪɹɦɨɣ ɭɝɨɥ ɩɨ
ɨɬɧɨɲɟɧɢɸ ɤ Ɂɟɦɧɨɣ ɨɫɢ. ȿɫɥɢ ɫɦɨɬɪɟɬɶ ɫɨ ɫɬɨɪɨɧɵ ɋɟɜɟɪɧɨɝɨ
ɩɨɥɸɫɚ , ɜɪɚɳɟɧɢɟ Ɂɟɦɥɢ ɩɨɤɚɠɟɬɫɹ ɧɚɩɪɚɜɥɟɧɧɵɦ ɩɪɨɬɢɜ
ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɜɨɛɨɞɧɨ ɩɚɞɚɸɳɟɟ ɬɟɥɨ
ɞɨɥɠɧɨ ɨɬɤɥɨɧɢɬɶɫɹ ɜɩɪɚɜɨ ɨɬ ɫɜɨɟɝɨ ɞɜɢɠɟɧɢɹ, ɬɨ ɟɫɬɶ ɤ
ȼɨɫɬɨɤɭ. ȼɟɥɢɱɢɧɚ (magnitude) ɷɬɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɤ ɜɨɫɬɨɤɭ,
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ɫɚɦɚɹ ɛɨɥɶɲɚɹ ɧɚ ɷɤɜɚɬɨɪɟ, ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɧɭɥɹ ɩɨ ɦɟɪɟ
ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɩɨɥɸɫɭ.
Ⱦɚɜɚɣɬɟ ɜɵɱɢɫɥɢɦ ɜɟɥɢɱɢɧɭ ɨɬɤɥɨɧɟɧɢɹ ɧɚ ɷɤɜɚɬɨɪɟ. Ɍɚɤ ɤɚɤ
ɫɜɨɛɨɞɧɨ ɩɚɞɚɸɳɟɟ ɬɟɥɨ ɞɜɢɝɚɟɬɫɹ ɫ ɨɛɳɢɦ ɭɫɤɨɪɟɧɢɟɦ, ɫɢɥɵ
Ʉɨɪɢɨɥɢɫɚ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ Ɂɟɦɥɢ.
Ɍɚɤ ɤɚɤ ɨɬɤɥɨɧɟɧɢɟ ɫɜɨɛɨɞɧɨ ɩɚɞɚɸɳɟɝɨ ɬɟɥɚ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚ
ɷɤɜɚɬɨɪɟ ɢ ɪɚɜɧɨ ɧɭɥɸ ɧɚ ɩɨɥɸɫɚɯ, ɦɵ ɭɜɢɞɢɦ
ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɤɚɪɬɢɧɭ
ɜ ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɹ
ɬɟɥɚ,
ɞɜɢɝɚɸɳɟɝɨɫɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ
ɫɢɥ Ʉɨɪɢɨɥɢɫɚ.
Ɍɟɥɨ, ɞɜɢɠɭɳɟɟɫɹ ɜɞɨɥɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ ɧɚ ɋɟɜɟɪɧɨɦ
ɢɥɢ ɘɠɧɨɦ ɩɨɥɸɫɟ, ɛɭɞɟɬ ɨɬɤɥɨɧɟɧɨ ɜɩɪɚɜɨ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ
ɞɜɢɠɟɧɢɹ ɫɢɥɚɦɢ Ʉɨɪɢɨɥɢɫɚ ɧɚ ɋɟɜɟɪɧɨɦ ɩɨɥɸɫɟ, ɢ ɜɥɟɜɨ ɧɚ
ɘɠɧɨɦ.
ɇɨ ɩɨɱɟɦɭ ɨɬɤɥɨɧɟɧɢɟ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɚ
ɷɤɜɚɬɨɪɟ ɞɨɥɠɧɨ ɪɚɜɧɹɬɶɫɹ ɧɭɥɸ? Ȼɟɡ ɬɨɱɧɵɯ ɞɨɤɚɡɚɬɟɥɶɫɬɜ
ɩɨɧɹɬɧɨ, ɱɬɨ ɜɫɟ ɨɛɫɬɨɢɬ ɢɦɟɧɧɨ ɬɚɤ. ɇɚ ɫɟɜɟɪɧɨɦ ɩɨɥɸɫɟ ɬɟɥɨ
ɨɬɤɥɨɧɹɟɬɫɹ
ɜɩɪɚɜɨ ɨɬ ɥɢɧɢɢ ɞɜɢɠɟɧɢɹ, ɧɚ ɘɝɟ ɜɥɟɜɨ.
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚ ɩɨɥɨɜɢɧɟ ɩɭɬɢ ɦɟɠɞɭ ɩɨɥɸɫɚɦɢ, ɬɨ ɟɫɬɶ ɧɚ
ɷɤɜɚɬɨɪɟ ɨɬɤɥɨɧɟɧɢɟ ɛɭɞɟɬ ɪɚɜɧɨ ɧɭɥɸ.
5. Ɇɚɹɬɧɢɤ Ɏɭɤɨ
Ⱦɚɜɚɣɬɟ ɜɫɩɨɦɧɢɦ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɦɚɹɬɧɢɤɨɦ Ɏɭɤɨ. Ɇɚɹɬɧɢɤ,
ɤɨɥɟɛɥɸɳɢɣɫɹ ɧɚ ɩɨɥɸɫɟ, ɫɨɯɪɚɧɹɟɬ
ɩɥɨɫɤɨɫɬɶ ɫɜɨɟɝɨ
ɤɨɥɟɛɚɧɢɹ. Ɂɟɦɥɹ, ɜɪɚɳɚɹɫɶ, ɞɜɢɠɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ɨɬ ɦɚɹɬɧɢɤɚ.
ɂɦɟɧɧɨ ɬɚɤ ɧɚɛɥɸɞɚɬɟɥɶ ɫɨ ɡɜɟɡɞ ɨɛɴɹɫɧɹɟɬ ɷɤɫɩɟɪɢɦɟɧɬ ɫ
ɦɚɹɬɧɢɤɨɦ Ɏɭɤɨ. ɇɨ ɧɚɛɥɸɞɚɬɟɥɶ, ɜɪɚɳɚɸɳɢɣɫɹ ɜɦɟɫɬɟ ɫ
Ɂɟɦɥɟɣ, ɨɛɴɹɫɧɹɟɬ ɞɚɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ
ɩɪɢ ɩɨɦɨɳɢ ɫɢɥ
Ʉɨɪɢɨɥɢɫɚ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɫɢɥɵ Ʉɨɪɢɨɥɢɫɚ ɧɚɩɪɚɜɥɟɧɵ
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ Ɂɟɦɧɨɣ ɨɫɢ
ɢ
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɞɜɢɠɟɧɢɸ ɦɚɹɬɧɢɤɚ. ɂɧɵɦɢ
ɫɥɨɜɚɦɢ, ɫɢɥɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ
ɤ ɩɥɨɫɤɨɫɬɢ
ɤɨɥɟɛɚɧɢɹ
ɦɚɹɬɧɢɤɚ ɢ ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɬɶ (turn) ɷɬɭ ɩɥɨɫɤɨɫɬɶ. Ɂɟɦɥɹ
ɡɚɜɟɪɲɚɟɬ ɱɟɬɜɟɪɬɶ ɜɪɚɳɟɧɢɹ ɡɚ ɨɞɢɧ ɫ ɩɨɥɨɜɢɧɨɣ ɩɟɪɢɨɞ
ɤɨɥɟɛɚɧɢɹ ɦɚɹɬɧɢɤɚ.
Ɇɹɬɧɢɤ Ɏɭɤɨ
ɞɜɢɝɚɟɬɫɹ ɧɚɦɧɨɝɨ
ɦɟɞɥɟɧɧɟɟ. ɇɚ ɩɨɥɸɫɟ ɩɥɨɫɤɨɫɬɶ ɤɨɥɟɛɚɧɢɹ ɛɭɞɟɬ ɦɟɧɹɬɶɫɹ ɧɚ
¼ ɝɪɚɞɭɫɚ ɡɚ ɦɢɧɭɬɭ. ɇɚ ɋɟɜɟɪɧɨɦ ɩɨɥɸɫɟ ɩɥɨɫɤɨɫɬɶ ɛɭɞɟɬ
ɦɟɧɹɬɶɫɹ ɜɩɪɚɜɨ ɨɬ ɞɜɢɠɟɧɢɹ ɦɚɹɬɧɢɤɚ, ɚ ɧɚ ɘɠɧɨɦ – ɜɥɟɜɨ.
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ɗɮɮɟɤɬ Ʉɨɪɢɨɥɢɫɚ ɛɭɞɟɬ ɜ ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ ɦɟɧɶɲɟ ɧɚ
ɲɢɪɨɬɟ ɐɟɧɬɪɚɥɶɧɨɣ ȿɜɪɨɩɵ, ɱɟɦ ɧɚ ɷɤɜɚɬɨɪɟ. ɉɭɥɹ, ɜ ɩɪɢɦɟɪɟ
ɬɨɥɶɤɨ ɱɬɨ ɧɚɦɢ ɞɚɧɧɨɦ, ɛɭɞɟɬ ɨɬɤɥɨɧɹɬɶɫɹ ɧɟ ɧɚ 3.5 ɫɦ, ɚ ɧɚ
2.5 ɫɦ. Ɇɚɹɬɧɢɤ Ɏɭɤɨ ɢɡɦɟɧɢɬ ɩɥɨɫɤɨɫɬɶ ɤɨɥɟɛɚɧɢɹ ɬɨɥɶɤɨ ɧɚ
1/6 ɝɪɚɞɭɫɚ ɜ ɦɢɧɭɬɭ.
Ⱦɨɥɠɟɧ ɥɢ ɚɪɬɢɥɥɟɪɢɫɬ ɩɪɢɧɢɦɚɬɶ ɫɢɥɭ Ʉɨɪɢɨɥɢɫɚ ɜɨ
ɜɧɢɦɚɧɢɟ? “Ȼɨɥɶɲɚɹ Ȼɟɪɬɚ”, ɢɫɩɨɥɶɡɨɜɚɧɧɚɹ ɧɟɦɰɚɦɢ, ɱɬɨɛɵ
ɨɛɫɬɪɟɥɹɬɶ ɉɚɪɢɠ ɜɨ ɜɪɟɦɹ ȼɬɨɪɨɣ ɦɢɪɨɜɨɣ ɜɨɣɧɵ, ɛɵɥɚ
ɪɚɫɩɨɥɨɠɟɧɚ ɜ 110 ɤɦ ɨɬ ɰɟɥɢ. Ɉɬɤɥɨɧɟɧɢɟ Ʉɨɪɢɨɥɢɫɚ ɜ ɞɚɧɧɨɦ
ɫɥɭɱɚɟ ɫɨɫɬɚɜɢɥɨ ɚɠ 1 600 ɦ. ɗɬɨ ɞɚɥɟɤɨ ɧɟ ɦɚɥɚɹ ɜɟɥɢɱɢɧɚ.
6. Ɇɢɪɨɜɚɹ ɥɢɧɢɹ
“Ɉɬɧɵɧɟ ɩɨɧɹɬɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɚɦɨɝɨ ɩɨ ɫɟɛɟ ɢ ɜɪɟɦɟɧɢ
ɫɚɦɨɝɨ ɩɨ ɫɟɛɟ ɨɫɭɠɞɟɧɵ ɧɚ ɨɬɦɢɪɚɧɢɟ ɢ ɩɪɟɜɪɚɳɟɧɢɟ ɜ
ɛɥɟɞɧɵɟ ɬɟɧɢ, ɢ ɬɨɥɶɤɨ ɫɜɨɟɝɨ ɪɨɞɚ ɨɛɴɟɞɢɧɟɧɢɟ ɷɬɢɯ ɞɜɭɯ
ɩɨɧɹɬɢɣ ɫɨɯɪɚɧɢɬ ɧɟɡɚɜɢɫɢɦɭɸ ɪɟɚɥɶɧɨɫɬɶ”. Ɍɚɤ ɡɚɹɜɢɥ ɜ 1908
ɝɨɞɭ ɧɟɦɟɰɤɢɣ ɦɚɬɟɦɚɬɢɤ ɢ ɮɢɡɢɤ Ƚɟɪɦɚɧ Ɇɢɧɤɨɜɫɤɢɣ, ɱɟɥɨɜɟɤ,
ɨɱɟɧɶ ɦɧɨɝɨ ɫɞɟɥɚɜɲɢɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ
ɚɩɩɚɪɚɬɚ ɬɟɨɪɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ. ɂ ɗɣɧɲɬɟɣɧ, ɤɨɬɨɪɵɣ
ɜɨɨɛɳɟ-ɬɨ ɨɬɧɨɫɢɥɫɹ ɫ ɧɟɤɨɬɨɪɨɣ ɢɪɨɧɢɟɣ ɤ ɭɩɪɚɠɧɟɧɢɹɦ
ɦɚɬɟɦɚɬɢɤɨɜ ɧɚɞ ɟɝɨ ɬɟɨɪɢɟɣ, ɧɚ ɫɟɣ ɪɚɡ ɧɟ ɢɦɟɥ ɧɢɱɟɝɨ ɩɪɨɬɢɜ.
Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ ɢ ɦɚɬɟɦɚɬɢɤɚɦ ɢ ɮɢɡɢɤɚɦ ɨɱɟɧɶ ɭɞɨɛɧɨ
ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɬɪɢ
ɤɨɨɪɞɢɧɚɬɵ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ – ɞɥɢɧɚ,
ɲɢɪɢɧɚ ɢ ɜɵɫɨɬɚ, ɚ ɱɟɬɜɟɪɬɚɹ – ɜɪɟɦɟɧɧɨɣ. “Ʉɨɝɞɚ ɧɟ ɦɚɬɟɦɚɬɢɤ
ɫɥɵɲɢɬ ɨ “ɱɟɬɵɪɟɯɦɟɪɧɨɦ” ɩɪɨɫɬɪɚɧɫɬɜɟ, ɟɝɨ ɨɯɜɚɬɵɜɚɟɬ
ɦɢɫɬɢɱɟɫɤɨɟ ɱɭɜɫɬɜɨ , ɩɨɞɨɛɧɨɟ
ɱɭɜɫɬɜɭ, ɜɨɡɛɭɠɞɟɧɧɨɦɭ
ɬɟɚɬɪɚɥɶɧɵɦɢ ɩɪɢɜɢɞɟɧɢɹɦɢ”, - ɫɨɫɬɪɢɥ ɩɨ ɷɬɨɦɭ ɩɨɜɨɞɭ
ɗɣɧɲɬɟɣɧ. ɇɨ ɞɨɛɚɜɢɥ, ɱɬɨ ɧɟɬ ɬɟɦ ɧɟ ɦɟɧɟɟ ɛɨɥɟɟ ɛɚɧɚɥɶɧɨɝɨ
ɭɬɜɟɪɠɞɟɧɢɹ, ɱɟɦ ɫɨɨɛɳɟɧɢɟ ɨ ɱɟɬɵɪɟɯɦɟɪɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɝɨ
ɧɚɫ ɦɢɪɚ.
ȼ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ ɞɜɢɠɟɧɢɟ ɬɟɥɚ ɦɨɠɧɨ ɢɡɨɛɪɚɡɢɬɶ ɧɚ
ɩɥɨɫɤɨɫɬɧɨɣ ɞɢɚɝɪɚɦɦɟ, ɨɬɤɥɚɞɵɜɚɹ ɩɨ ɨɞɧɨɣ ɤɨɨɪɞɢɧɚɬɟ
ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ, ɚ ɩɨ ɞɪɭɝɨɣ – ɩɪɨɣɞɟɧɧɨɝɨ ɩɭɬɢ. ȿɫɥɢ ɬɟɥɨ
ɞɜɢɠɟɬɫɹ, ɫɤɚɠɟɦ, ɫɨ ɫɤɨɪɨɫɬɶɸ 4 ɦ/ɫ, ɬɨ ɱɟɪɟɡ ɫɟɤɭɧɞɭ ɩɨɫɥɟ
ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ ɨɧɨ ɫɦɟɫɬɢɬɫɹ ɨɬ ɧɚɱɚɥɚ ɫɜɨɟɝɨ ɩɭɬɢ ɧɚ 4ɦ,
ɱɟɪɟɡ ɞɜɟ – ɧɚ 8ɦ ɢ ɬ.ɞ. ɇɚ ɧɚɲɟɣ ɞɢɚɝɪɚɦɦɟ ɷɬɢ ɫɨɛɵɬɢɹ
ɨɬɨɛɪɚɡɹɬɫɹ ɬɨɱɤɚɦɢ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɥɢɧɢɸ.
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ɗɬɚ ɥɢɧɢɹ, ɨɛɪɚɡɭɟɦɚɹ ɢɡ ɦɧɨɠɟɫɬɜɚ ɫɨɛɵɬɢɣ-ɬɨɱɟɤ, ɜ ɢɫɬɨɪɢɢ
ɬɟɥɚ ɧɚɡɵɜɚɟɬɫɹ ɦɢɪɨɜɨɣ ɥɢɧɢɟɣ. Ⱦɚɜɚɣɬɟ ɩɨɪɚɡɦɵɲɥɹɟɦ ɧɚɞ ɟɟ
ɩɨɜɟɞɟɧɢɟɦ ɧɚ ɧɚɲɟɣ ɦɵɫɥɟɧɧɨɣ ɞɢɚɝɪɚɦɦɟ, ɩɨɩɪɨɛɭɟɦ
ɩɨɞɨɛɪɚɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɨɛɪɚɡɭ ɮɢɡɢɱɟɫɤɢɣ ɷɤɜɢɜɚɥɟɧɬ. ȼ
ɩɟɪɜɨɣ ɱɟɬɜɟɪɬɢ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɝɞɟ ɜɪɟɦɹ ɢ
ɡɧɚɱɟɧɢɹ ɩɭɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵ, ɦɢɪɨɜɚɹ ɥɢɧɢɹ ɜɟɞɟɬ ɫɟɛɹ ɜɩɨɥɧɟ
ɥɨɝɢɱɧɨ. Ɇɚɲɢɧɚ ɞɜɢɠɟɬɫɹ : ɡɚ ɤɚɠɞɵɣ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ ɨɧɚ
ɩɪɨɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɬɪɟɡɨɤ ɩɭɬɢ, ɧɚɱɚɜ ɫ ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ,
ɨɬɤɭɞɚ ɫɬɚɪɬɨɜɚɥɢ ɩɨ ɞɚɧɧɨɦɭ ɦɚɪɲɪɭɬɭ.
ȼ ɤɚɤɨɣ-ɬɨ ɦɟɪɟ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɟɛɟ ɮɢɡɢɱɟɫɤɢ ɢ
ɞɜɢɠɟɧɢɟ ɜɞɨɥɶ ɦɢɪɨɜɨɣ ɥɢɧɢɢ ɜɨ ɜɬɨɪɨɣ ɱɟɬɜɟɪɬɢ, ɝɞɟ ɜɪɟɦɹ
ɩɨɥɨɠɢɬɟɥɶɧɨ, ɚ ɩɭɬɶ – ɨɬɪɢɰɚɬɟɥɟɧ. ȼ ɧɚɲɟɦ ɨɛɵɞɟɧɧɨɦ ɦɢɪɟ
ɷɬɨ, ɤ ɩɪɢɦɟɪɭ, ɦɨɠɟɬ ɨɡɧɚɱɚɬɶ, ɱɬɨ ɧɚɲɚ ɦɚɲɢɧɚ ɱɟɪɟɡ
ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɜɟɪɧɭɥɚɫɶ ɜ ɢɫɯɨɞɧɭɸ ɬɨɱɤɭ. ȼ ɷɬɨɦ ɫɦɵɫɥɟ
ɩɭɬɶ ɦɨɠɟɬ ɩɨɤɚɡɚɬɶɫɹ ɜɟɥɢɱɢɧɨɣ ɨɬɪɢɰɚɬɟɥɶɧɨɣ: ɞɜɢɝɚɹɫɶ ɩɨ
ɧɟɦɭ, ɦɵ ɭɞɚɥɹɟɦɫɹ ɧɭɠɧɨɝɨ ɧɚɦ ɩɭɧɤɬɚ, ɜɦɟɫɬɨ ɬɨɝɨ ɱɬɨɛɵ
ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɧɟɦɭ.
ɇɨ ɭɠ ɫɨɜɫɟɦ ɧɟɨɛɴɹɫɧɢɦɵ ɫ ɩɨɡɢɰɢɢ ɨɛɵɞɟɧɧɨɝɨ ɦɢɪɚ
ɫɥɭɱɚɢ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɜɪɟɦɟɧɟɦ (ɥɟɜɚɹ ɩɨɥɭɩɥɨɫɤɨɫɬɶ ɜ ɧɚɲɟɣ
ɞɢɚɝɪɚɦɦɟ). ɑɬɨ ɷɬɨ ɨɡɧɚɱɚɟɬ? ɉɪɢɧɰɢɩɢɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ
ɞɜɢɠɟɧɢɹ ɜ ɩɪɨɲɥɨɟ?
Ɇɢɪɨɜɚɹ ɥɢɧɢɹ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶ ɫɜɨɟ ɩɨɥɨɠɟɧɢɟ ɜ
ɩɪɨɫɬɪɚɧɫɬɜɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɫ ɤɚɤɨɣ ɫɤɨɪɨɫɬɶɸ ɦɵ ɛɭɞɟɦ
ɞɜɢɝɚɬɶɫɹ. ȿɫɥɢ ɛɵ ɦɵ ɦɨɝɥɢ ɞɜɢɝɚɬɶɫɹ ɦɝɧɨɜɟɧɧɨ, ɬɨ ɨɧɚ ɦɨɝɥɚ
ɛɵ ɩɨɩɪɨɫɬɭ ɜɫɬɚɬɶ ɜɟɪɬɢɤɚɥɶɧɨ. ɇɨ ɮɚɤɬɢɱɟɫɤɢ ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ,
ɫɚɦɚɹ ɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ, ɮɢɡɢɱɟɫɤɢ ɞɨɫɬɢɠɢɦɚɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ
ɞɟɧɶ, - ɷɬɨ ɫɤɨɪɨɫɬɶ ɫɜɟɬɚ. Ɂɧɚɱɢɬ ɦɢɪɨɜɚɹ ɥɢɧɢɹ ɧɚ ɧɚɲɟɦ
ɪɢɫɭɧɤɟ ɞɨɥɠɧɚ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɚ ɩɪɹɦɵɦɢ, ɩɨɤɚɡɵɜɚɸɳɢɦɢ, ɫ
ɤɚɤɨɣ ɫɤɨɪɨɫɬɶɸ ɜ
“ɧɟɩɪɚɜɢɥɶɧɨɦ “ ɧɚɩɪɚɜɥɟɧɢɢ
ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɫɜɟɬ.
ȼɫɟ ɷɬɨ ɜɪɟɦɹ ɦɵ ɫ ɜɚɦɢ ɞɥɹ ɩɪɨɫɬɨɬɵ ɪɚɫɫɦɚɬɪɢɜɚɥɢ
ɞɜɭɯɦɟɪɧɵɣ ɫɥɭɱɚɣ. ɇɚɲ ɠɟ ɦɢɪ, ɤɚɤ ɦɵ ɝɨɜɨɪɢɥɢ, ɢɦɟɟɬ ɱɟɬɵɪɟ
ɢɡɦɟɪɟɧɢɹ. Ɂɧɚɱɢɬ ɦɢɪɨɜɚɹ ɥɢɧɢɹ ɦɨɠɟɬ ɩɨɦɟɳɚɬɶɫɹ ɜɧɭɬɪɢ
ɧɟɤɨɬɨɪɨɝɨ ɫɜɟɬɨɜɨɝɨ ɤɨɧɭɫɚ, ɨɱɟɪɱɟɧɧɨɝɨ ɦɢɪɨɜɵɦɢ ɥɢɧɢɹɦɢ
ɫɜɟɬɚ.
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__________________

ɑɚɫɬɶ II________________________

ɂɇɎɂɇɂɌɂȼ ɂ ɂɇɎɂɇɂɌɂȼɇɕȿ
ɈȻɈɊɈɌɕ
1.ɂɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ ɩɨɞɥɟɠɚɳɟɝɨ
ȿɫɥɢ ɢɧɮɢɧɢɬɢɜ ɫɬɨɢɬ ɜ ɧɚɱɚɥɟ ɩɪɟɞɥɨɠɟɧɢɹ, ɝɞɟ ɧɟɬ ɞɪɭɝɨɝɨ
ɫɥɨɜɚ, ɤɨɬɨɪɨɟ ɦɨɝɥɨ ɛɵ ɛɵɬɶ ɩɨɞɥɟɠɚɳɢɦ, ɬɨ ɨɧ ɜɵɩɨɥɧɹɟɬ
ɮɭɧɤɰɢɸ ɩɨɞɥɟɠɚɳɟɝɨ.
ɂɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ ɩɨɞɥɟɠɚɳɟɝɨ
ɩɟɪɟɜɨɞɢɬɫɹ
ɢɧɮɢɧɢɬɢɜɨɦ ɢɥɢ ɨɬɝɥɚɝɨɥɶɧɵɦ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɦ:
To explain this simple fact is not so very easy.
Ɉɛɴɹɫɧɢɬɶ ɷɬɨɬ ɩɪɨɫɬɨɣ ɮɚɤɬ ɧɟɥɟɝɤɨ.
Ɉɛɴɹɫɧɟɧɢɟ ɷɬɨɝɨ ɩɪɨɫɬɨɝɨ ɮɚɤɬɚ ɧɟɥɟɝɤɨ.
ȿɫɥɢ ɫɤɚɡɭɟɦɨɟ, ɫɬɨɹɳɟɟ ɩɪɢ ɩɨɞɥɟɠɚɳɟɦ , ɜɵɪɚɠɟɧɧɨɦ
ɢɧɮɢɧɢɬɢɜɨɦ, ɫɨɫɬɨɢɬ ɢɡ ɝɥɚɝɨɥɚ-ɫɜɹɡɤɢ to be + ɢɧɮɢɧɢɬɢɜ, ɬɨ
ɫɜɹɡɤɚ ɩɟɪɟɜɨɞɢɬɫɹ ɡɧɚɱɢɬ:
To set up equations is to express in mathematical
symbols a condition that is stated in words.
Ɂɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɡɧɚɱɢɬ ɜɵɪɚɡɢɬɶ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ
ɫɢɦɜɨɥɚɯ ɭɫɥɨɜɢɟ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɟ ɫɥɨɜɚɦɢ.
ɍɩɪɚɠɧɟɧɢɟ.
1.To do work is the capacity of energy.
2.To test the above statement is not difficult at all.
3.To change the force of effort is one of the important uses of
machines, the latter being also used to change speed.
4.To give a true picture of the surrounding matter is the task of natural
science.
5.To raise the number “a” to a power having an integral positive
exponent “n” is to find the product of “n” equal factors “aaa…a”.
6.To give a true picture of the surrounding matter is the task of
natural science.
7.To say that the motion of the visible and weighable quantities of
matter is ultimately dissipated as heat is to say that heat is the energy
of motion of the individual molecules and their component atoms.
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2. ɂɧɮɢɧɢɬɢɜ ɜ ɫɨɫɬɚɜɧɨɦ ɢɦɟɧɧɨɦ ɫɤɚɡɭɟɦɨɦ
ȼ
ɫɨɫɬɚɜɧɨɦ ɢɦɟɧɧɨɦ ɫɤɚɡɭɟɦɨɦ ɢɧɮɢɧɢɬɢɜ ɨɛɵɱɧɨ
ɭɩɨɬɪɟɛɥɹɟɬɫɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɝɥɚɝɨɥɨɦ-ɫɜɹɡɤɨɣ to be, ɤɨɬɨɪɵɣ ɜ
ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɨ ɜɫɟɯ ɜɪɟɦɟɧɚɯ ɝɪɭɩɩɵ
Indefinite ɢ Perfect. ɉɪɢ ɷɬɨɦ ɢɧɮɢɧɢɬɢɜ ɢɦɟɟɬ ɮɨɪɦɭ
ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɡɚɥɨɝɚ. Ƚɥɚɝɨɥ to be ɜ ɮɭɧɤɰɢɢ ɫɜɹɡɤɢ
ɩɟɪɟɜɨɞɢɬɫɹ
ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ (ɱɬɨ) ɷɬɨ, ɚ ɜ
ɧɚɫɬɨɹɳɟɦ ɜɪɟɦɟɧɢ ɱɚɫɬɨ ɧɟ ɩɟɪɟɜɨɞɢɬɫɹ ɜɨɜɫɟ.
The intention of the author has been to show some newly
developed methods.
ɇɚɦɟɪɟɧɢɟ ɚɜɬɨɪɚ ɡɚɤɥɸɱɚɥɨɫɶ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ
ɧɟɞɚɜɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɦɟɬɨɞɵ.
ɍɩɪɚɠɧɟɧɢɟ.
1.Our purpose is to obtain information on the common divisors of
“f 0” and “f 1”.
2.Our general object in statistics is to find the positions of equilibrium
of system.
3.One of the first problems in any analytic geometric investigation of
configurations is to discover a covariant coordinate system.
4.The very first thing we must do for our problem is to understand
it.
5.The object of this book is to introduce the reader to the general
properties of an analytic function of a single complex variable.
6.The scheme now coming into general use is to use the ordinary
italics for scalars as usual and to represent vectors by the black-faced
clarendon (ɩɨɥɭɠɢɪɧɵɣ ɲɪɢɮɬ) letters.
7.The increasingly widespread use of the notion of “model” was to
permit the nineteenth century mathematicians to achieve the
unification of mathematics dreamed of by the Pythagoreans.
8.The intention of the author has been to show some newly
developed methods.
9.Our task has been to determine the general classes into which the
materials which compose bodies can be divided.
10.Our purpose has been to determine the effect of X-rays on the
substance under test.
11.Another possibility is to characterize whole numbers by
explaining how they behave, i.e. by listing the mathematical rules
which they must obey.
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3. ɂɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ
ɰɟɥɢ ɢ ɫɥɟɞɫɬɜɢɹ
1. ȼ ɮɭɧɤɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɰɟɥɢ ɢɧɮɢɧɢɬɢɜ ɦɨɠɟɬ ɫɬɨɹɬɶ
ɤɚɤ ɜ ɧɚɱɚɥɟ, ɬɚɤ ɜ ɤɨɧɰɟ ɩɪɟɞɥɨɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɧ ɨɛɵɱɧɨ
ɨɬɜɟɱɚɟɬ ɧɚ ɜɨɩɪɨɫ ɞɥɹ ɱɟɝɨ? ɢ ɦɨɠɟɬ ɜɜɨɞɢɬɶɫɹ ɫɨɸɡɨɦ so as to,
in order to “ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ”.
In order to construct continuum mechanics , various curvilinear
coordinate systems are used, in particular, a moving deforming
coordinate system considered as frozen into the medium.
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɦɟɯɚɧɢɤɭ ɫɩɥɨɲɧɨɣ ɫɪɟɞɵ,
ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɤɪɢɜɨɥɢɧɟɣɧɵɟ ɤɨɨɪɞɢɧɚɬɧɵɟ ɫɢɫɬɟɦɵ,
ɚ ɢɦɟɧɧɨ, ɞɜɢɠɭɳɚɹɫɹ ɞɟɮɨɪɦɢɪɭɸɳɚɹɫɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ
ɫɱɢɬɚɟɬɫɹ ɜɦɟɪɡɲɟɣ ɜ ɫɪɟɞɭ.
2. ȼ ɮɭɧɤɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɫɥɟɞɫɬɜɢɹ ɢɧɮɢɧɢɬɢɜ ɬɚɤɠɟ
ɨɬɜɟɱɚɟɬ ɧɚ ɜɨɩɪɨɫ ɞɥɹ ɱɟɝɨ? ȿɝɨ ɩɪɢɡɧɚɤɚɦɢ ɹɜɥɹɸɬɫɹ
ɫɥɟɞɭɸɳɢɟ: ɨɧ ɫɨɨɬɧɨɫɢɬɫɹ ɫ ɪɚɧɟɟ ɫɬɨɹɳɢɦɢ ɧɚɪɟɱɢɹɦɢ too
“ɫɥɢɲɤɨɦ”, sufficiently , enough
“ɞɨɫɬɚɬɨɱɧɨ”, ɢ
ɩɪɢɥɚɝɚɬɟɥɶɧɵɦ sufficient
“ɞɨɫɬɚɬɨɱɧɵɣ”, ɢɥɢ ɫɬɨɢɬ
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɫɨɸɡɚ as ɢ ɫɨɨɬɧɨɫɢɬɫɹ ɫ ɪɚɧɟɟ
ɫɬɨɹɳɢɦ ɧɚɪɟɱɢɟɦ so ɢɥɢ ɦɟɫɬɨɢɦɟɧɢɟɦ such : so…as to “ɬɚɤ
(ɬɚɤɨɣ,
ɧɚɫɬɨɥɶɤɨ)…ɱɬɨ(ɱɬɨɛɵ)”,
such…
as
to
“
ɬɚɤɨɣ…ɱɬɨ(ɱɬɨɛɵ)”.
ɋɨɨɬɧɟɫɟɧɧɵɣ ɫ too, enough, sufficiently ɢ ɩɪ., ɢɧɮɢɧɢɬɢɜ ɜ
ɮɭɧɤɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɫɥɟɞɫɬɜɢɹ ɩɟɪɟɜɨɞɢɬɫɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɣ
ɮɨɪɦɨɣ ɝɥɚɝɨɥɚ ɫ ɫɨɸɡɚɦɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ, ɱɬɨɛɵ.
This method is not accurate enough to give reliable results.
ɗɬɨɬ
ɦɟɬɨɞ ɧɟɞɨɫɬɚɬɨɱɧɨ ɬɨɱɟɧ, ɱɬɨɛɵ ɞɚɬɶ
ɧɚɞɟɠɧɵɟ ɪɟɡɭɥɶɬɚɬɵ.
ɍɩɪɚɠɧɟɧɢɟ 1.
1.In order to understand the procedure, consider the following
analogy.
2.In order to avoid confusing the main issue we have put down only
the essential results, leaving the details to the student.
3.To solve an equation one must find the values of the unknowns that
satisfy the equation, i.e. reduce it to an identity.
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4.In order to establish the appropriate models, it is necessary to base
them on the general notions of nonlinear elastic theory for finite
deformations, and use the results of the theory of plasticity and creep.
5.In order to construct continuum mechanics, various curvilinear
coordinate systems are used, in particular, a moving deforming
coordinate system considered as frozen into the medium.
6.To raise a product to a power it is sufficient to raise each of its
factors separately to that power.
7.In order to refute the arguments of the sundrysophists and
plylosofists whose conclusions Aristotle found either false or
paradoxical, he tried to devise a set of principles by which one could
determine whether any given argument is a good one.
8.In order to establish the form of thermodynamic functions
characterizing a medium and also to establish the equations of state,
one can use, along with the mechanical measurements, data obtained
from calorimetric measurements.
9.In order to establish the laws governing the variation in these
parameters, physical investigations or hypotheses of a thermodynamic
nature are needed.
ɍɩɪɚɠɧɟɧɢɟ 2.
1.Bacon filled a massive lead ball with water, sailed it up and then
struck it with a hammer so as to diminish the inertial volume and in
this way compress the water contained therein.
2.Atoms are much too small to be seen so that experiments to find
out their structure and behaviour have to be conducted with large
number of atoms.
3.There are at least two cases on record of meteor falls that were
violent enough to have wrecked a whole city, but in each case the
fall was in a desolate region.
4.To raise a product to a power it is sufficient to raise each of its
factors separately to that power.
4. ɂɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɟɧɢɹ
1. ȼ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɢɧɮɢɧɢɬɢɜ ɱɚɳɟ ɜɫɟɝɨ ɢɦɟɟɬ
ɮɨɪɦɭ ɫɬɪɚɞɚɬɟɥɶɧɨɝɨ ɡɚɥɨɝɚ , ɨɬɜɟɱɚɟɬ ɧɚ ɜɨɩɪɨɫ ɤɚɤɨɣ? ɢ ɫɬɨɢɬ
ɩɨɫɥɟ ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɝɨ.
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ɉɪɢ ɷɬɨɦ ɨɧ ɩɟɪɟɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɩɪɢɞɚɬɨɱɧɵɦ
ɩɪɟɞɥɨɠɟɧɢɟɦ,
ɫɤɚɡɭɟɦɨɟ
ɤɨɬɨɪɨɝɨ
ɢɦɟɟɬ
ɨɬɬɟɧɨɤ
ɞɨɥɠɟɧɫɬɜɨɜɚɧɢɹ, ɢɥɢ ɛɭɞɭɳɟɝɨ ɜɪɟɦɟɧɢ.
The substance to be analysed should be pure.
ɋɭɛɫɬɚɧɰɢɹ, ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ, ɞɨɥɠɧɚ
ɛɵɬɶ ɱɢɫɬɨɣ.
ɋɭɛɫɬɚɧɰɢɹ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶɫɹ , ɞɨɥɠɧɚ
ɛɵɬɶ ɱɢɫɬɨɣ.
2. ȿɫɥɢ ɢɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɪɚɠɟɧ ɝɥɚɝɨɥɨɦ,
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɷɤɜɢɜɚɥɟɧɬ ɤɨɬɨɪɨɝɨ ɜ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɬɪɟɛɭɟɬ
ɩɨɫɥɟ ɫɟɛɹ ɩɪɟɞɥɨɝɚ, ɬɨ ɷɬɨɬ ɩɪɟɞɥɨɝ ɩɪɢ ɩɟɪɟɜɨɞɟ ɫɬɚɜɢɬɫɹ ɩɟɪɟɞ
ɫɨɸɡɧɵɦ ɫɥɨɜɨɦ.
Here are some more figures to be referred to later.
ȼɨɬ ɟɳɟ ɧɟɫɤɨɥɶɤɨ ɰɢɮɪ, ɧɚ ɤɨɬɨɪɵɟ ɛɭɞɟɦ ɫɫɵɥɚɬɶɫɹ
ɩɨɡɠɟ.
ɍɩɪɚɠɧɟɧɢɟ.
1.According to the law of the Conservation and Transformation of
Energy , the useful work to be done by a machine is less than the
total work performed by it.
2.Actually the method of analytic continuation is rarely used for an
extended interval because the labour required almost always exceeds
that of other methods to be explained later.
3.Newton’s Laws of motion to be discussed in the article to follow
based upon his own and Galileo’s experiments. His laws of motion
are to be modified when speed approaches the speed of light.
4.When we employ numbers which may be both positive and
negative we find it necessary to specify not only the unit to be
employed in the measurement but also the initial value or starting
point from which we measure and the sense in which the
measurement has been made.
5.Mechanics is traditionally the first brɚnch of applied mathematics
to be studied as such, and there are good reasons in support of this
tradition.
6.The results to be discussed in the next section show that certain
liquids are rendered photoconducting by ultraviolet light.
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5. ɂɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ ɞɨɩɨɥɧɟɧɢɹ
ȼ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɜ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɨɧ ɜɵɩɨɥɧɹɟɬ ɬɭ ɠɟ ɮɭɧɤɰɢɸ,
ɩɟɪɟɜɨɞ ɢɧɮɢɧɢɬɢɜɚ ɜ ɮɭɧɤɰɢɢ ɞɨɩɨɥɧɟɧɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ
ɜɵɡɵɜɚɟɬ ɡɚɬɪɭɞɧɟɧɢɣ. Ɉɞɧɚɤɨ ɝɥɚɝɨɥɵ make, lead, get, cause,
ɩɪɟɞɫɬɚɜɥɹɸɬ ɬɪɭɞɧɨɫɬɶ ɩɟɪɟɜɨɞɚ, ɬɚɤ ɤɚɤ ɢɦɟɸɬ ɡɧɚɱɟɧɢɟ
ɡɚɫɬɚɜɥɹɬɶ, ɟɫɥɢ ɡɚ ɧɢɦɢ ɢɞɟɬ ɢɧɮɢɧɢɬɢɜ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɨɝɨ
ɞɨɩɨɥɧɟɧɢɹ.
ɋɪɚɜɧɢɬɟ:
1.It is now more than 25 years since the electronics industry
learned to make miniature electronic circuits on a “chip” of silicon
substrate.
ɉɪɨɲɥɨ ɛɨɥɟɟ 25 ɥɟɬ ɫ ɬɟɯ ɩɨɪ ɤɚɤ ɷɥɟɤɬɪɨɧɧɚɹ ɢɧɞɭɫɬɪɢɹ
ɧɚɭɱɢɥɚɫɶ ɞɟɥɚɬɶ ɦɢɧɢɚɬɸɪɧɵɟ ɷɥɟɤɬɪɨɧɧɵɟ ɰɟɩɢ ɧɚ ɱɢɩɚɯ ɢɡ
ɫɢɥɢɤɨɧɨɜɨɝɨ ɫɭɛɫɬɪɚɬɚ.
2.If we wish to make a body move, or stop, or turn one that is
moving, we pull or push it by some means.
ȿɫɥɢ ɦɵ ɯɨɬɢɦ ɡɚɫɬɚɜɢɬɶ ɬɟɥɨ ɞɜɢɝɚɬɶɫɹ, ɢɥɢ
ɨɫɬɚɧɨɜɢɬɶɫɹ ɢɥɢ ɩɨɜɟɪɧɭɬɶ ɬɨ, ɤɨɬɨɪɨɟ ɞɜɢɝɚɟɬɫɹ,
ɦɵ
ɬɹɧɟɦ ɢɥɢ ɬɨɤɚɟɦ ɟɝɨ ɤɚɤɢɦ-ɧɢɛɭɞɶ ɨɛɪɚɡɨɦ.
ɍɩɪɚɠɧɟɧɢɟ.
1.Faraday showed how to make a current run round a circuit without
any battery to drive it.
2.Fermat delighted to propose new and difficult problems, and to
give solutions in large figures that are quite elaborate computations.
3.This Kroneker attempted to accomplish solely with “finitary”
methods , that is methods invoking neither nonfinite entities nor
proofs involving more than a finite number of steps.
4.If we are willing to stipulate that the relation R that obtains
between every nonidentical pair of natural numbers be an ordinal
relation then the complete series of natural numbers can be
constructed stepwise with the aid of the rule of mathematical
induction.
5.Nonmathematical scholars tend to view
with
profound
indifference to tortures that mathematicians suffer over such basic
issues as the nature of number.
6.The same sources are one origin of the modern abstract
development of algebraic and geometric theories, in which the
structure of mathematical systems is the subject of investigation, and
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it is sought to obtain the interrelations of mathematical objects with
a minimum of calculations.
7.Whenever a mathematician has been able to prove that the objects
he is studying verify the axioms of a certain type of structure he has
ipso facto proved all the theorems from the theory of that type of
structure for these particular objects.
8.Continuum mechanics does not claim to solve problems in algebra,
to split subatomic particles, or to design parking lots.
9.In the turbulent motion of liquids and gases, it is useful to
introduce the average values of velocities, density , pressure, the
mean values of pulsations for various magnitudes, etc.
10.In this way it is possible to construct new continuum models in
which one can define the various mechanical and logical
characteristics.
11.That the natural numbers provided the foundation of mathematics,
however, persisted as an article of faith among mathematicians until
well into the 19th century. But then the attitude toward the natural
members had begun to change.
6. Ɉɛɨɪɨɬ ɨɛɴɟɤɬɧɵɣ ɩɚɞɟɠ ɫ ɢɧɮɢɧɢɬɢɜɨɦ
(ɢɧɮɢɧɢɬɢɜ ɜ ɫɥɨɠɧɨɦ ɞɨɩɨɥɧɟɧɢɢ)
ȼ ɨɛɨɪɨɬɟ “ɨɛɴɟɤɬɧɵɣ ɩɚɞɟɠ ɫ ɢɧɮɢɧɢɬɢɜɨɦ”ɢɧɮɢɧɢɬɢɜ ɫɬɨɢɬ
ɥɢɛɨ ɩɨɫɥɟ ɦɟɫɬɨɢɦɟɧɢɹ ɜ ɨɛɴɟɤɬɧɨɦ ɩɚɞɟɠɟ, ɥɢɛɨ ɩɨɫɥɟ
ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɝɨ ɜ ɨɛɳɟɦ ɩɚɞɟɠɟ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɜɦɟɫɬɟ ɫ
ɢɧɮɢɧɢɬɢɜɨɦ
ɫɥɨɠɧɵɦ ɞɨɩɨɥɧɟɧɢɟɦ ɤ ɩɪɟɞɲɟɫɬɜɭɸɳɟɦɭ
ɝɥɚɝɨɥɭ. ɉɪɢ ɷɬɨɦ ɜɬɨɪɵɦ ɱɥɟɧɨɦ ɫɥɨɠɧɨɝɨ ɞɨɩɨɥɧɟɧɢɹ ɹɜɥɹɟɬɫɹ
ɢɧɮɢɧɢɬɢɜ, ɚ ɫɬɨɹɳɟɟ ɩɟɪɟɞ ɧɢɦ ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɟ ɢɥɢ
ɦɟɫɬɨɢɦɟɧɢɟ – ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ ɱɥɟɧɨɦ.
Ɉɛɨɪɨɬ “ɨɛɴɟɤɬɧɵɣ ɩɚɞɟɠ ɫ ɢɧɮɢɧɢɬɢɜɨɦ” ɩɟɪɟɜɨɞɢɬɫɹ
ɩɪɢɞɚɬɨɱɧɵɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɟɞɥɨɠɟɧɢɟɦ ɫ ɫɨɸɡɨɦ ɱɬɨ,
ɱɬɨɛɵ, ɤɚɤ., ɢ ɫɨɸɡ ɫɬɚɜɢɬɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɝɥɚɝɨɥɚ, ɜɜɨɞɹɳɟɝɨ
ɞɚɧɧɵɣ ɨɛɨɪɨɬ. ɂɧɮɢɧɢɬɢɜ ɩɟɪɟɜɨɞɢɬɫɹ ɝɥɚɝɨɥɨɦ ɜ ɥɢɱɧɨɣ
ɮɨɪɦɟ ɜ ɮɭɧɤɰɢɢ ɫɤɚɡɭɟɦɨɝɨ ɩɪɢɞɚɬɨɱɧɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ
ɩɪɟɞɥɨɠɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɩɪɨɫɬɨɣ ɢɧɮɢɧɢɬɢɜ ɩɟɪɟɜɨɞɢɬɫɹ
ɧɚɫɬɨɹɳɢɦ ɢ ɩɪɨɲɟɞɲɢɦ ɜɪɟɦɟɧɟɦ. , ɚ ɫɬɨɹɳɟɟ ɩɟɪɟɞ ɧɢɦ
ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɟ (ɢɥɢ ɦɟɫɬɨɢɦɟɧɢɟ ɜ ɨɛɴɟɤɬɧɨɦ ɩɚɞɟɠɟ)
ɩɟɪɟɜɨɞɢɬɫɹ ɢɦɟɧɢɬɟɥɶɧɵɦ ɩɚɞɟɠɨɦ ɢ ɫɬɚɧɨɜɢɬɫɹ ɩɨɞɥɟɠɚɳɢɦ.
1. We know gravity to pull on every particle of a body.
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Ɇɵ ɡɧɚɟɦ, ɱɬɨ ɝɪɚɜɢɬɚɰɢɹ ɞɟɣɫɬɜɭɟɬ ɧɚ ɤɚɠɞɭɸ ɱɚɫɬɢɰɭ
ɬɟɥɚ.
2.The Greeks considered abstract intellectual activity to be
essentially an end in itself, requiring no further justification.
Ƚɪɟɤɢ ɫɱɢɬɚɥɢ, ɱɬɨ ɚɛɫɬɪɚɤɬɧɚɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ
ɞɟɹɬɟɥɶɧɨɫɬɶ (ɨɧɚ) ɛɵɥɚ ɞɨɫɬɚɬɨɱɧɚ ɫɚɦɚ ɩɨ ɫɟɛɟ, ɢ ɧɟ
ɬɪɟɛɨɜɚɥɚ ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ.
ɉɟɪɮɟɤɬɧɵɣ ɢɧɮɢɧɢɬɢɜ ɜɫɟɝɞɚ ɩɟɪɟɜɨɞɢɬɫɹ ɩɪɨɲɟɞɲɢɦ
ɜɪɟɦɟɧɟɦ.
If we imagine the motion to have been started instantaneously at
time “t”, the result we have arrived at may be stated in the formula to
follow.
ȿɫɥɢ ɦɵ ɩɪɟɞɫɬɚɜɢɦ, ɱɬɨ ɞɜɢɠɟɧɢɟ (ɨɧɨ) ɛɵɥɨ ɧɚɱɚɬɨ
ɦɝɧɨɜɟɧɧɨ ɜɨ ɜɪɟɦɹ “t“, ɪɟɡɭɥɶɬɚɬ, ɤɨɬɨɪɵɣ ɦɵ ɩɨɥɭɱɢɦ
ɦɨɠɟɬ ɛɵɬɶ ɢɡɥɨɠɟɧ ɜ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ.
Ƚɥɚɝɨɥɵ, ɩɨɫɥɟ ɤɨɬɨɪɵɯ ɭɩɨɬɪɟɛɥɹɟɬɫɹ ɫɥɨɠɧɨɟ ɞɨɩɨɥɧɟɧɢɟ,
ɨɛɨɡɧɚɱɚɸɬ: 1) ɭɦɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ (know ɡɧɚɬɶ, believe
ɩɨɥɚɝɚɬɶ); ɠɟɥɚɧɢɟ, ɬɪɟɛɨɜɚɧɢɟ (want ɠɟɥɚɬɶ,demand
ɬɪɟɛɨɜɚɬɶ); 2) ɱɭɜɫɬɜɟɧɧɨɟ ɜɨɫɩɪɢɹɬɢɟ (see ɜɢɞɟɬɶ, hear
ɫɥɵɲɚɬɶ). ɉɨɫɥɟ ɝɥɚɝɨɥɨɜ ɱɭɜɫɬɜɟɧɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɱɚɫɬɢɰɚ to
ɧɟ ɫɬɚɜɢɬɫɹ.
ɍɩɪɚɠɧɟɧɢɟ.
1.Recent research has shown the nucleus to be an exceedingly
complex structure.
2.We know the velocity of a particle to be continuously changing
if this particle has nonuniform motion.
3.We can expect acceleration to be different for different weights,
but this is not the case.
4.Let us suppose a force to be applied indefinitely at any point of the
body in the line of action.
5.As in liquids, the atmospheric pressure at any given point is equal in
all directions but we know it to decrease as altitude increases.
6.Experiments have proved the pressure of a gas fixed temperature
to depend on its acceleration.
7.Newton’s “Principia”, universally estimated by competent judges
to be the greatest contribution to science ever made by one man,
was composed in 1684-86.
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8.There is no difficulty in supposing the craters on the moon to
have been produced by forces similar to those which have given rise
to mountains on the Earth.
9.We have thought the above law to hold only for gases which are
under normal condition.
10.The reader should not expect “real numbers” to be more real,
or any less imaginary, than “imaginary numbers’.
7.Ɉɛɨɪɨɬ ɢɦɟɧɢɬɟɥɶɧɵɣ ɩɚɞɟɠ ɫ ɢɧɮɢɧɢɬɢɜɨɦ
(ɢɧɮɢɧɢɬɢɜ ɜ ɫɨɫɬɚɜɧɨɦ ɝɥɚɝɨɥɶɧɨɦ ɫɤɚɡɭɟɦɨɦ)
ȼ ɨɛɨɪɨɬɟ “ɢɦɟɧɢɬɟɥɶɧɵɣ ɩɚɞɟɠ ɫ ɢɧɮɢɧɢɬɢɜɨɦ” ɢɧɮɢɧɢɬɢɜ
ɫɬɨɢɬ ɩɨɫɥɟ ɥɢɱɧɨɣ ɮɨɪɦɵ ɝɥɚɝɨɥɚ, ɹɜɥɹɸɳɟɝɨɫɹ ɩɟɪɜɵɦ ɱɥɟɧɨɦ
ɫɤɚɡɭɟɦɨɝɨ, ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɬɨɪɨɣ ɱɥɟɧ ɫɨɫɬɚɜɧɨɝɨ ɝɥɚɝɨɥɶɧɨɝɨ
ɫɤɚɡɭɟɦɨɝɨ. ȼɵɞɟɥɹɸɬɫɹ ɬɪɢ ɝɪɭɩɩɵ ɝɥɚɝɨɥɨɜ, ɩɨɫɥɟ ɤɨɬɨɪɵɯ
ɦɨɠɟɬ ɫɬɨɹɬɶ ɢɧɮɢɧɢɬɢɜ:
1) ɝɥɚɝɨɥɵ, ɭɩɨɬɪɟɛɥɹɸɳɢɟɫɹ ɜ ɷɬɨɦ ɨɛɨɪɨɬɟ ɜ
ɫɬɪɚɞɚɬɟɥɶɧɨɦ ɡɚɥɨɝɟ, ɢ ɨɛɨɡɧɚɱɚɸɳɢɟ
ɭɦɫɬɜɟɧɧɭɸ
ɞɟɹɬɟɥɶɧɨɫɬɶ
(know ɡɧɚɬɶ, consider ɫɱɢɬɚɬɶ,
believe
ɩɨɥɚɝɚɬɶ), ɢɥɢ ɱɭɜɫɬɜɟɧɧɨɟ ɜɨɫɩɪɢɹɬɢɟ ( see ɜɢɞɟɬɶ, hear
ɫɥɵɲɚɬɶ, feel ɱɭɜɫɬɜɨɜɚɬɶ, think ɞɭɦɚɬɶ).
2) ɝɥɚɝɨɥɵ, ɭɩɨɬɪɟɛɥɹɸɳɢɟɫɹ
ɜ ɷɬɨɦ ɨɛɨɪɨɬɟ ɜ
ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɡɚɥɨɝɟ (seem , appear ɨɤɚɡɵɜɚɬɶɫɹ, ɤɚɡɚɬɶɫɹ,
ɩɨ- ɜɢɞɢɦɨɦɭ, prove , turn out ɨɤɚɡɵɜɚɬɶɫɹ, happen, chance
ɫɥɭɱɚɬɶɫɹ, ɫɥɭɱɚɣɧɨ ɨɤɚɡɵɜɚɬɶɫɹ, make ɡɚɫɬɚɜɥɹɬɶ).
3) ɝɥɚɝɨɥɵ, ɫɬɨɹɳɢɟ ɩɨɫɥɟ ɫɨɱɟɬɚɧɢɣ ɫɥɨɜ (to be likely
ɜɟɪɨɹɬɧɨ, ɦɨɠɧɨ, to be unlikely ɦɚɥɨɜɟɪɨɹɬɧɨ, ɜɪɹɞ ɥɢ , to be
sure , to be certain ɧɟɫɨɦɧɟɧɧɨ, ɤɨɧɟɱɧɨ ).
Ɉɛɨɪɨɬ “ɢɦɟɧɢɬɟɥɶɧɵɣ ɩɚɞɟɠ ɫ ɢɧɮɢɧɢɬɢɜɨɦ” ɦɨɠɟɬ ɛɵɬɶ
ɩɟɪɟɜɟɞɟɧ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ.
ɉɟɪɜɵɣ ɫɩɨɫɨɛ. ɋɨɯɪɚɧɹɟɬɫɹ ɩɨɪɹɞɨɤ ɫɥɨɜ ɚɧɝɥɢɣɫɤɨɝɨ
ɩɪɟɞɥɨɠɟɧɢɹ, ɚ ɝɥɚɝɨɥ ɜ ɢɧɮɢɧɢɬɢɜɟ ɩɟɪɟɜɨɞɢɬɫɹ ɫɤɚɡɭɟɦɵɦ.
1. This description seems to be perfectly suited to studies of fluids.
ɗɬɨ ɨɩɢɫɚɧɢɟ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɛɟɡɭɩɪɟɱɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ
ɢɡɭɱɟɧɢɹ ɠɢɞɤɨɫɬɟɣ.
2. An automatic computer is not likely to make such mistakes.
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɨɦɩɶɸɬɟɪ ɜɪɹɞ ɥɢ ɞɟɥɚɟɬ ɬɚɤɢɟ ɨɲɢɛɤɢ.
ȼɬɨɪɨɣ ɫɩɨɫɨɛ. Ƚɥɚɝɨɥ ɜ ɥɢɱɧɨɣ ɮɨɪɦɟ, ɹɜɥɹɸɳɢɣɫɹ ɩɟɪɜɵɦ
ɱɥɟɧɨɦ ɨɛɨɪɨɬɚ, ɫɬɚɜɢɬɫɹ ɩɟɪɟɞ ɩɨɞɥɟɠɚɳɢɦ ɢ ɩɟɪɟɜɨɞɢɬɫɹ
ɧɟɨɩɪɟɞɟɥɟɧɧɨ-ɥɢɱɧɨɣ ɮɨɪɦɨɣ, ɚ ɨɫɬɚɜɲɚɹɫɹ ɱɚɫɬɶ ɩɪɟɞɥɨɠɟɧɢɹ
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ɩɟɪɟɜɨɞɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɢɞɚɬɨɱɧɵɦ ɩɪɟɞɥɨɠɟɧɢɟɦ ɫ
ɫɨɸɡɨɦ ɱɬɨ (ɪɟɠɟ ɱɬɨɛɵ), ɩɪɢ ɷɬɨɦ ɩɨɞɥɟɠɚɳɢɦ ɩɪɢɞɚɬɨɱɧɨɝɨ
ɩɪɟɞɥɨɠɟɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɩɪɢ ɩɟɪɟɜɨɞɟ ɚɧɝɥɢɣɫɤɨɟ ɩɨɞɥɟɠɚɳɟɟ, ɚ
ɢɧɮɢɧɢɬɢɜ – ɟɝɨ ɫɤɚɡɭɟɦɵɦ.
1. This description seems to be perfectly suited to studies of fluids.
ɉɨ-ɜɢɞɢɦɨɦɭ, ɷɬɨ ɨɩɢɫɚɧɢɟ ɛɟɡɭɩɪɟɱɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ
ɢɡɭɱɟɧɢɹ ɠɢɞɤɨɫɬɟɣ.
2. An automatic computer is not likely to make such mistakes.
Ɇɚɥɨɜɟɪɨɹɬɧɨ, ɱɬɨɛɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɤɨɦɩɶɸɬɟɪɵ ɞɟɥɚɥɢ
ɬɚɤɢɟ ɨɲɢɛɤɢ.
Ɉɞɧɚɤɨ, ɟɫɥɢ ɩɟɪɜɵɣ ɱɥɟɧ ɞɚɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɜɵɪɚɠɟɧ ɨɞɧɢɦ
ɢɡ ɝɥɚɝɨɥɨɜ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɡɚɥɨɝɟ (seem, appear, prove ɢ ɬ.ɞ.)
ɢɥɢ ɫɨɱɟɬɚɧɢɟɦ ɬɢɩɚ to be likely ɢ ɬ.ɞ., ɬɨ ɱɚɫɬɨ ɩɪɢ ɩɟɪɟɜɨɞɟ
ɫɨɸɡɵ ɱɬɨ ɢ ɤɚɤ ɨɩɭɫɤɚɸɬɫɹ.
ɍɩɪɚɠɧɟɧɢɹ.
ɉɟɪɜɚɹ ɝɪɭɩɩɚ.
1.When the state or condition of a body is such that it can do work, the
body is said to possess energy.
2.A variable approaching the  is often said to become infinite, while
the variable approaching zero is known as infinitesimal.
3.The location of the center of gravity of a uniform body is known to
depend on its shape and size.
4.In continuum mechanics the body manifold is assumed to be
smooth, that is a diffeomorph of a domain in Euclidean space.
5.A book lying on a table is expected to keep its position without any
difficulty, as one knows it to be in a state of equilibrium.
6.The matter is believed to be composed of many very small
particles obeying the laws of classical mechanics.
7.Inertia is known to be one of the fundamental characteristics of
matter.
8.Newtin’s theory of light was later shown to be unsound, but it
occupied central place in science for many years.
9.When the sum of an infinite series approaches closer and closer to
some definite value, as the number or terms is increased without limit,
the series is known to be convergent.
10.The atom is believed to be made up of a central nucleus of
positive electricity around which a number of negatively charged
particles, called electrons, travel in circular or elliptical orbits.
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11.Hippocratus is supposed to have discovered many of the
important properties of the circle.
12.Alexander of Macedonia is reported to have asked his tutor for
shorter proofs in his geometrical theorems.
13.The Indian prince is reported to have offered to the inventor of
chess any reward he might desire.
14.When we start a new subject, we are not expected to know what
the technical words mean. They are introduced with some formality,
being given definition.
15.From the people of India our present system of numerals is
supposed to have been derived. Its origin is obscure but these
numerals appear to have been in fairly common use in India in the
Xth century.
16.When the limits between the integration to be performed, are
stated, the integral is said to be definite; when the limits are omitted,
the integral is said to be indefinite.
ȼɬɨɪɚɹ ɝɪɭɩɩɚ.
1.Computers do not seem to be able to use their memories in the
way human beings use theirs at the moment of creative insight.
2.This method proved to be effective.
3.The three famous “construction problems” of antiquity proved to
be insoluble.
4.In many cases where the solution of a differential equation is needed
it proves to be impossible to obtain a solution in elementary form.
5.The ancients seem to have thought that air and water could be
transformed into each other.
6.It is difficult to ascribe this theorem to Pythagoras, as it appears to
have been known long before his time.
7.When Newton came to Cambridge he seems to have possessed a
good all-round education of the normal type for the time, having
received all the book-learning available.
8.The method to be presented below does not seem to offer any
advantage over the one discussed above.
9.In any cases where the solution of a differential equation is needed it
proves to be impossible to obtain a solution in elementary form.
10.Zero doesn’t seem at first sight to be such a remarkable addition to
human thought and development.
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11.Such an approach to the problem, although it has been pursued
with a remarkable measure of success, has proved to be cumbersome
and essentially inadequate.
12.If the computed function happens to be affected with an error, the
argument determined from this function is necessarily incorrect in
some degree.
13.There appears to be one universal natural law: differences of
energy levels ever tend to disappear.
14.There appears to be no alternative but to solve such an equation
by one or other of the accepted methods.
15.There doesn’t appear to be an agreement between the results
obtained in these laboratories.
Ɍɪɟɬɶɹ ɝɪɭɩɩɚ.
1.As a mathematical theory continuum mechanics is unlikely to
appeal to those who do not like any mathematical theory and who
prefer dial-reading, arithmetic, know-how, and guess-work as an
approach to nature.
2.Reductio ad absurdum argument against the existence of motion
(Zeno’s paradox) is most likely to have been inspired by the
reductio ad impossible arguments of Pythagorean mathematics.
3.The postulates of the theory under discussion are of fundamental
importance, and are likely to form the nucleus of future theories.
4.Errors are most likely to occur in computing and recording the
doubled products – by forgetting to multiply by 2, by recording the
results with the wrong sign, etc.
5.Our conception of the problem is likely to be rather incomplete
when we start the work; our outlook is different when we have made
some progress: it is again different when we have almost obtained the
solution.
6.Highly energetic molecules are most likely to react.
7.While the discrepancy in the meaning of the word billion is not
likely to cause any serious misunderstandings in everyday life, some
universal agreement on usage and nomenclature would nevertheless
be desirable.
8.Ordinary objects are not likely to move with a velocity
approaching the velocity of light.
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8. ɂɧɮɢɧɢɬɢɜ ɜ ɫɨɫɬɚɜɧɨɦ ɦɨɞɚɥɶɧɨɦ
ɝɥɚɝɨɥɶɧɨɦ ɫɤɚɡɭɟɦɨɦ
ȼ ɫɥɭɱɚɟ ɭɩɨɬɪɟɛɥɟɧɢɹ ɢɧɮɢɧɢɬɢɜɚ ɜ ɫɨɫɬɚɜɧɨɦ ɦɨɞɚɥɶɧɨɦ
ɝɥɚɝɨɥɶɧɨɦ ɫɤɚɡɭɟɦɨɦ ɨɫɧɨɜɧɭɸ ɬɪɭɞɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɩɟɪɟɜɨɞ
ɫɬɨɹɳɢɯ ɩɟɪɟɞ ɢɧɮɢɧɢɬɢɜɨɦ ɝɥɚɝɨɥɨɜ must, may, can.
8.1 Ƚɥɚɝɨɥ “must”
1. Ƚɥɚɝɨɥ must ɫ ɩɪɨɫɬɵɦ ɢɧɮɢɧɢɬɢɜɨɦ
ɦɨɠɟɬ ɢɦɟɬɶ
ɦɨɞɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɥɠɟɧɫɬɜɨɜɚɧɢɹ, ɢɦɟɟɬ ɮɨɪɦɭ ɚɤɬɢɜɧɨɝɨ ɢ
ɩɚɫɫɢɜɧɨɝɨ ɡɚɥɨɝɚ , ɢ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɚɤ ɞɨɥɠɟɧ:
1. For this we must reduce to a minimum the turbulent motion,
which is the source of the resistance.
Ⱦɥɹ ɷɬɨɝɨ ɦɵ ɞɨɥɠɧɵ ɫɨɤɪɚɬɢɬɶ ɞɨ ɦɢɧɢɦɭɦɚ
ɬɭɪɛɭɥɟɧɬɧɨɟ ɞɜɢɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ
ɢɫɬɨɱɧɢɤɨɦ
ɫɨɩɪɨɬɢɜɥɟɧɢɹ.
2. If the motion involves rotation as well as translation, addition
relations must be added to express the entire motion.
ȿɫɥɢ ɞɜɢɠɟɧɢɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɪɚɳɟɧɢɟ ɬɚɤ ɠɟ ɤɚɤ ɢ
ɬɪɚɧɫɥɹɰɢɸ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ
ɨɬɧɨɲɟɧɢɹ
ɞɨɥɠɧɵ ɛɵɬɶ
ɞɨɛɚɜɥɟɧɵ, ɱɬɨɛɵ ɜɵɪɚɡɢɬɶ ɜɫɟ ɞɜɢɠɟɧɢɟ.
2. Ƚɥɚɝɨɥ must ɦɨɠɟɬ ɭɩɨɬɪɟɛɥɹɬɶɫɹ ɫ ɢɧɮɢɧɢɬɢɜɨɦ ɜɨ ɜɫɟɯ
ɚɫɩɟɤɬɚɯ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɧ
ɢɦɟɟɬ ɦɨɞɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ
ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɩɟɪɟɜɨɞɢɬɫɹ ɧɚ ɪɭɫɫɤɢɣ ɤɚɤ ɞɨɥɠɧɨ ɛɵɬɶ:
Pythagoras must have had considerable personal charm and
conviction; his school became a centre and attracted
large
numbers of students.
ɉɢɮɚɝɨɪ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɥɚɞɚɥ ɡɧɚɱɢɬɟɥɶɧɵɦ ɥɢɱɧɵɦ
ɨɛɚɹɧɢɟɦ ɢ ɭɛɟɞɢɬɟɥɶɧɨɫɬɶɸ; ɟɝɨ ɲɤɨɥɚ ɫɬɚɥɚ ɰɟɧɬɪɨɦ ɢ
ɩɪɢɜɥɟɤɥɚ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɱɟɧɢɤɨɜ.
ɍɩɪɚɠɧɟɧɢɟ 1.
1.The elastic compatibility condition is replaced by the mechanism
condition: sufficient plastic hinges must be formed to turn the
structure, or part of it, into a collapse mechanism of one or more
degrees of freedom.
2.Progress in the practical application of plastic theory in Europe has
been confined, in fact, almost entirely to England, and this survey
must necessarily be concerned with recording that experience.
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3.If we compare the forces which must be overcome in making a
body slide, and roll, then the difference we obtain is very impressive.
4.We must admit that some equations don’t have solutions.
5.The programmer must be familiar with the capabilities and
limitations of the computer.
6.We must have some notion of how computers operate before we
can discuss their use in everyday operations.
7.We must not forget that Euclidean space cannot account for
relativity, but Lobatchevskian space can.
8.The designer must know how to built a computer so that it can
perform routines and subroutins with facility and with as few program
steps as possible.
9.We must remind the reader that it is quite impossible to visualize
the “Minkovski World” – a four dimensional geometry of space.
10.The velocities of the bodies in question are the same on first
touching the floor ; but since they rebound through different heights,
their velocities on leaving the floor must be different.
11.If we compare the forces which must be overcome in making a
body slide, and roll, then the difference we obtain is very impressive.
12.Progress in the practical application of plastic theory in Europe has
been confined, in fact, almost entirely to England, and this survey
must necessarily be concerned with recording that experience
ɍɩɪɚɠɧɟɧɢɟ 2.
1.The universe must have been smaller ages ago.
2.It appears that the earth’s axial rotation must have been faster in
remote times, the moon nearer, and the month shorter.
3.The basic idea of matching the objects with fingers must have
come long before history opened her first page.
4.As early as 5.700 B.C. Babylonians had a well-established calendar
and must have developed a type of practical arithmetic.
5.If the craters on the moon are old volcanoes what a grand sight it
must have been when they were in eruption, throwing out lava and
fire.
6.If so , Mercury must have stayed in a remarkably stable orientation
for the entire age of the solar system, never tipping either pole to the
sun – despite devastating events such as the Carolis impact.
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7.The change in the position of a particle must not only have
magnitude, i.e. there must be a certain distance measured along the
path traversed by the particle between its first and last positions, but
also the motion of the particle must have been in some direction; so
that velocity is vector.
8.2 Ƚɥɚɝɨɥ “may”
1. Ƚɥɚɝɨɥ may ɫ ɩɪɨɫɬɵɦ ɢɧɮɢɧɢɬɢɜɨɦ ɦɨɠɟɬ ɢɦɟɬɶ
ɦɨɞɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɢɦɟɟɬ ɮɨɪɦɭ ɚɤɬɢɜɧɨɝɨ ɢ
ɩɚɫɫɢɜɧɨɝɨ ɡɚɥɨɝɚ ɢ ɩɟɪɟɜɨɞɢɬɫɹ ɧɚ ɪɭɫɫɤɢɣ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɚɤ
ɦɨɠɧɨ:
1. We may neglect the distances between particles.
Ɇɵ ɦɨɠɟɦ ɩɪɟɧɟɛɪɟɱɶ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ.
2. A straight line may be drawn through any two points.
ɉɪɹɦɚɹ ɥɢɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɧɚɪɢɫɨɜɚɧɚ ɦɟɠɞɭ ɞɜɭɦɹ
ɬɨɱɤɚɦɢ.
2. Ƚɥɚɝɨɥ may ɦɨɠɟɬ ɭɩɨɬɪɟɛɥɹɬɶɫɹ ɫ ɢɧɮɢɧɢɬɢɜɨɦ ɜɨ ɜɫɟɯ
ɚɫɩɟɤɬɚɯ . ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɧ ɜɫɟɝɞɚ ɢɦɟɟɬ ɦɨɞɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ
ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɩɟɪɟɜɨɞɢɬɫɹ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɤɚɤ ɦɨɠɟɬ ɛɵɬɶ,
ɦɨɠɟɬ, ɜɨɡɦɨɠɧɨ:
1. Our spring may be growing hotter in an overheated laboratory.
ɇɚɲɚ ɩɪɭɠɢɧɚ ɦɨɠɟɬ ɛɵɬɶ (ɜɨɡɦɨɠɧɨ) ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ
ɝɨɪɹɱɟɟ ɜ ɩɟɪɟɝɪɟɬɨɣ ɥɚɛɨɪɚɬɨɪɢɢ.
2. The Pythagoreans may have been the first to give satisfactory
proof of the Pythagorean theorem.
ɉɢɮɚɝɨɪɢɣɰɵ ɦɨɠɟɬ ɛɵɬɶ (ɜɨɡɦɨɠɧɨ) ɛɵɥɢ ɩɟɪɜɵɦɢ, ɤɬɨ
ɞɚɥ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɟɨɪɟɦɵ ɉɢɮɚɝɨɪɚ.
3. Ƚɥɚɝɨɥ might ɫ ɩɟɪɮɟɤɬɧɵɦ ɢɧɮɢɧɢɬɢɜɨɦ ɬɚɤɠɟ
ɩɟɪɟɜɨɞɢɬɫɹ ɧɚ ɪɭɫɫɤɢɣ ɦɨɠɟɬ ɛɵɬɶ , ɜɨɡɦɨɠɧɨ, ɢ ɢɦɟɟɬ ɥɢɛɨ
ɡɧɚɱɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ, ɥɢɛɨ ɫɦɵɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɟɜɵɩɨɥɧɟɧɢɹ
ɞɟɣɫɬɜɢɹ.
Let us now investigate how we might be writing numbers today if
we had only four fingers with which to count instead of ten.
Ⱦɚɜɚɣɬɟ ɪɚɫɫɦɨɬɪɢɦ ɤɚɤ ɛɵ ɦɵ ɦɨɝɥɢ ɡɚɩɢɫɵɜɚɬɶ ɱɢɫɥɚ
ɫɟɝɨɞɧɹ, ɟɫɥɢ ɛɵ ɭ ɧɚɫ ɛɵɥɨ ɜɫɟɝɨ ɱɟɬɵɪɟ ɩɚɥɶɰɚ ɞɥɹ ɫɱɟɬɚ
ɜɦɟɫɬɨ ɞɟɫɹɬɢ.
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ɍɩɪɚɠɧɟɧɢɟ 1.
1.Although what Riemann did may appear to be rather straight
forward and almost trivial now historically it represented a bold,
perceptive departure from the past because it involved a radically
different conception of a function.
2.A considerable diversity can be observed among the great types of
structures, some of which may be called mother structures.
3.The degree of abstraction necessary for the formulation of the
axioms of a topology is evidently greater than that for algebraic or
order structures.; but this may be considered still simple or less
sophisticated in comparison with certain structures which are found
strung-together, namely mixed (or multiple) structures.
4.They may be half way across the universe, but distant supernovae
have caused quite a ruckus on the earth.
5.A body may have simultaneously velocities in two, or more,
different directions.
6.It may appear that the computers are modern magic genie. Not so.
Men must do much hard work to make it do things.
7.The force may also be of the nature of an attraction such as exists
between the sun and earth, and which compels the earth to describe a
curve about the sun.
8.We may, however, mention that a uniform rod, of small section,
swings about one end in the same time as a simple pendulum of two
thirds its length.
9.The programmer may compose a routine that the least amount of
time to run; he may compose a routine which checks the results for
accuracy and consistency of information at many points along the way
and is longer to run.
ɍɩɪɚɠɧɟɧɢɟ 2.
1.The Pythagoreans may have been the first to give a satisfactory
proof to the Pythagorean theorem.
2.Both the Babylonians and the Egyptians were indefatigable builders
and skilled irrigation engineers, and their extensive labors in these
fields may have stimulated empirical calculations.
3.Before meteorites strike into the earth’s atmosphere and become not
enough to be seen they are supposed to be travelling around and
around the sun, as the planets do. They may have been doing this
as long as the earth has.
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4.The present inclination of the moon’s orbit, and the obliquity of the
earth’s equator to the ecliptic, may also have resulted from tidal
action, starting with initial inclination of about 12 degrees for the
system.
5.The eminence of the number “ten’ is not due to special
mathematical properties of this number and it is not due to whatever
mystical significance might have had in the past. It is due to the
simple fact that human beings have ten fingers.
6.Since algebra might have probably originated in Babylonia , it
seems appropriate to credit the country with the origin of the
rhetorical style of algebra, illustrated by the problems found in clay
tablets dating back to c.1 700 B.C.
7.Their anomalous dimness intimated that the expansion of the
universe may be speeding up rather than slowing down, as
cosmologists had always assumed.
8.Alternatively, the discrepancies might indicate that acceleration is
merely an artifact of observational biases.
9.Before Archimedes there might have been no systematic way of
expressing large numbers.
10.Algebraic formulas for finding the volumes of cylinders and
spheres may have been used in Ancient Egypt to compete the amount
of grain contained in them.
11.One of the three possible circumstances may explain why Mercury
is so special. First, the position of the solar nebula might have been
dramatically different in the vicinity of Mercury’s orbit - much more
than theoretical models would predict. Or, second, the sun may have
been so energetic early in the life of the solar system that the more
volatile, low-density elements on Mercury were vaporized and driven
off. Or, third, a very massive object may have collided with Mercury
soon after its formation, vaporizing the less dense materials.
12.Rieman’s examples raised more problems than he was able to
resolve and it might have been the incompleteness of his results that
caused him to leave them unpublished during his lifetime.
8.3 Ƚɥɚɝɨɥ “can”
1. Ƚɥɚɝɨɥ can ɫ ɩɪɨɫɬɵɦ ɢɧɮɢɧɢɬɢɜɨɦ ɦɨɠɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ
ɜɨɡɦɨɠɧɨɫɬɢ , ɢɦɟɟɬ ɮɨɪɦɭ ɚɤɬɢɜɧɨɝɨ ɢ ɩɚɫɫɢɜɧɨɝɨ ɡɚɥɨɝɚ ɢ
ɩɟɪɟɜɨɞɢɬɫɹ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɤɚɤ ɦɨɠɟɬ .
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1. In a short book like this we cannot give a detailed discussion of
the applications of the theory of Relativity.
ȼ ɷɬɨɣ ɤɪɚɬɤɨɣ ɤɧɢɝɟ ɦɵ ɧɟ ɦɨɠɟɦ ɞɚɬɶ ɞɟɬɚɥɶɧɨɟ
ɨɛɫɭɠɞɟɧɢɟ ɬɟɨɪɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ.
2. Algebra can be used to analyze geometry.
Ⱥɥɝɟɛɪɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ (ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ) ɞɥɹ
ɚɧɚɥɢɡɚ ɝɟɨɦɟɬɪɢɢ .
2. Ƚɥɚɝɨɥ can ɦɨɠɟɬ ɭɩɨɬɪɟɛɥɹɬɶɫɹ ɫ ɢɧɮɢɧɢɬɢɜɨɦ ɜɨ ɜɫɟɯ
ɚɫɩɟɤɬɚɯ ɢ ɩɟɪɟɜɨɞɢɬɫɹ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɤɚɤ ɜɨɡɦɨɠɧɨ,
ɜɟɪɨɹɬɧɨ.
Such tables could have been used to solve cubics of special types.
Ɍɚɤɢɟ ɬɚɛɥɢɱɤɢ ɦɨɝɥɢ ɛɵ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɪɟɲɟɧɢɹ
ɤɭɛɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɨɫɨɛɟɧɧɨɝɨ ɬɢɩɚ.
Ɍɚɤɢɦɢ ɬɚɛɥɢɱɤɚɦɢ ɜɟɪɨɹɬɧɨ (ɜɨɡɦɨɠɧɨ) ɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ
ɬɨɝɨ, ɱɬɨɛɵ ɪɟɲɢɬɶ ɤɭɛɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɨɫɨɛɟɧɧɨɝɨ ɬɢɩɚ.
3. ȼ ɫɥɭɱɚɟ ɭɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɨɫɬɚɜɟ ɦɨɞɚɥɶɧɨɝɨ ɝɥɚɝɨɥɚ can
ɧɚɪɟɱɢɹ hardly ɩɪɢ ɩɟɪɟɜɨɞɟ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɧɚɪɟɱɢɟ ɫɬɚɜɢɬɫɹ
ɩɟɪɟɞ ɝɥɚɝɨɥɨɦ ɢ ɩɟɪɟɜɨɞɢɬɫɹ ɤɚɤ ɟɞɜɚ ɥɢ.
The discovery of the theorem of Pythagoras can hardly have been
made by Pythagoras himself; but it was certainly made in his school.
Ɉɬɤɪɵɬɢɟ ɬɟɨɪɟɦɵ ɉɢɮɚɝɨɪɚ ɟɞɜɚ ɥɢ ɦɨɝɥɨ ɛɵɬɶ ɫɞɟɥɚɧɨ
ɢɦ ɫɚɦɢɦ, ɧɨ ɧɟɫɨɦɧɟɧɧɨ ɤɟɦ-ɬɨ ɢɡ ɟɝɨ ɲɤɨɥɵ.
ɍɩɪɚɠɧɟɧɢɟ 1.
1.Frege was the first of the three to publish a specific theory (1884) in
which he proposed that the natural numbers could be reduced to the
notion of “class” and the operation of “ correspondence”, by virtue of
which classes are quantified.
2.Given two subordinate classes, A and B, the two are said to be
members of the same superordinate class, that is, instances of the
same number, if and only if a one-to-one correspondence can be
established between their respective elements.
3.From the mathematical point of view, the origins of the theory of
real numbers can be traced back to the progressive formation by the
Babylonians of a system of numeration which was capable of
representing arbitrary close approximations to any real number.
4.As a result, solutions can be produced by superimposing normal
modes that individually represent waves and instabilities.
5.Only things which are similar can be added.
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6.The size of an angle can be measured by the size of its
intersected arc.
7.Many interesting consequences can be deduced from the hypothesis
presented above.
8.In Cartesian geometry we find that every equation can be pictured
by a line.
9.The input of a computer requires information which is, or can be
converted into electrical signals for each bit of information.
10.Computers in general can do a number of different things.
11.Modern computers can solve problems so quickly because they are
electronic devices.
12.We can imagine the liquid as consisting of separate particles
moving about freely.
13.It seems that the Earth is fixed, as we cannot feel it moving.
14.By “Analytic Geometry” you can analyze geometry algebraically
and picture algebraic formulas geometrically.
15.To a mathematician a four-dimensional world can exist in terms of
his symbols and equations.
ɍɩɪɚɠɧɟɧɢɟ 2 .
1.Theodorus cannot have known the fundamental theorem, and it is
unlikely that he knew even Euclid’s theorem 3, he must have argued
much as we argued at the end of the preceding section.
2.An alternating current could have been mentioned.
3.Probably Eudoxus was not understood by more than a very few
contemporaries; it is doubtful whether any of them ( and this may
well include Euclid himself) could have foreseen the tremendous
implications of this discovery.
4.It could hardly have been expected to yield the results more
quickly in the social and medical fields.
5.This notion cannot be precisely defined, but can be expressed by
saying that the number is regarded as defined by the possibility of
finding approximations to it and using these approximations in
calculation.
6.This theory was the culmination of a series of discoveries about
proportions and in particular, incommensurable ratios, whose
importance in the history of Greek thought can hardly be
exaggerated.
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7.R.Descartes’s geometric representation of negative numbers could
have been helping mathematicians to make negative numbers more
acceptable.
ɉɊɂɑȺɋɌɂə ɂ ɉɊɂɑȺɋɌɇɕȿ ɈȻɈɊɈɌɕ
ɉɪɢɱɚɫɬɢɹ ɜ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ ɛɵɜɚɸɬ ɧɟɩɟɪɮɟɤɬɧɵɟ
(ɚɤɬɢɜɧɵɣ ɢ ɩɚɫɫɢɜɧɵɣ ɡɚɥɨɝ) ɢ ɩɟɪɮɟɤɬɧɵɟ (ɬɚɤɠɟ ɚɤɬɢɜɧɵɣ ɢ
ɩɚɫɫɢɜɧɵɣ ɡɚɥɨɝ).
1. ɉɪɢ ɩɟɪɟɜɨɞɟ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɧɟɩɟɪɮɟɤɬɧɵɟ ɩɪɢɱɚɫɬɢɹ
ɜɵɪɚɠɚɸɬ ɞɟɣɫɬɜɢɟ , ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɫ ɞɟɣɫɬɜɢɟɦ, ɜɵɪɚɠɟɧɧɵɦ
ɫɤɚɡɭɟɦɵɦ ɝɥɚɜɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ.
1.The discussion of reversible reactions, involving acids,
hydroxides and salts in aqueous
solution is considered in
subsequent chapters following the study of the nature of individual
particles.
Ɉɛɫɭɠɞɟɧɢɟ ɨɛɪɚɬɢɦɵɯ ɪɟɚɤɰɢɣ, ɜɤɥɸɱɚɸɳɢɯ ɤɢɫɥɨɬɵ,
ɝɢɞɪɨɤɫɢɞɵ ɢ ɫɨɥɢ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ
ɩɨɫɥɟɞɭɸɳɢɯ ɝɥɚɜɚɯ, ɫɥɟɞɭɹ ɭɱɟɧɢɸ ɩɪɢɪɨɞɵ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɢɰ.
2.The period following Frensel’s death was characterized
by the gradual triumph of his ideas.
ɉɟɪɢɨɞ,
ɩɨɫɥɟɞɨɜɚɜɲɢɣ
ɡɚ
ɫɦɟɪɬɶɸ
Ɏɪɟɧɡɟɥɹ,
ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ ɩɨɫɬɟɩɟɧɧɵɦ ɬɪɢɭɦɮɨɦ ɟɝɨ ɢɞɟɣ.
2. ɉɟɪɮɟɤɬɧɵɟ ɩɪɢɱɚɫɬɢɹ ɜɵɪɚɠɚɸɬ ɩɪɢ ɩɟɪɟɜɨɞɟ ɧɚ ɪɭɫɫɤɢɣ
ɹɡɵɤ ɞɟɣɫɬɜɢɟ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɟ ɞɟɣɫɬɜɢɸ, ɜɵɪɚɠɟɧɧɨɦɭ
ɫɤɚɡɭɟɦɵɦ ɝɥɚɜɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ.
Having discussed the algebra of complex numbers, we may now
consider the differential calculus of complex variables.
ɉɨɫɥɟ ɨɛɫɭɠɞɟɧɢɹ ɚɥɝɟɛɪɵ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ, ɦɵ ɦɨɠɟɦ
ɪɚɫɫɦɨɬɪɟɬɶ
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ
ɜɵɱɢɫɥɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ
ɩɟɪɟɦɟɧɧɵɯ.
Ɉɛɫɭɞɢɜ ɚɥɝɟɛɪɭ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ, ɦɵ ɦɨɠɟɦ
ɪɚɫɫɦɨɬɪɟɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɜɵɱɢɫɥɟɧɢɟ
ɤɨɦɩɥɟɤɫɧɵɯ
ɩɟɪɟɦɟɧɧɵɯ.
1. Ɉɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɩɪɢɱɚɫɬɧɵɟ ɨɛɨɪɨɬɵ
ȼ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɱɚɫɬɧɵɟ ɨɛɨɪɨɬɵ ɨɬɜɟɱɚɸɬ ɧɚ
ɜɨɩɪɨɫ ɤɚɤɨɣ? ɢ ɫɬɨɹɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɫɥɟ ɨɩɪɟɞɟɥɹɟɦɨɝɨ
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ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɝɨ. ɇɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɨɧɢ ɩɟɪɟɜɨɞɹɬɫɹ
ɩɪɢɱɚɫɬɧɵɦɢ ɨɛɨɪɨɬɚɦɢ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɨɪɦɨɣ ɩɪɢɱɚɫɬɢɹ
ɢɥɢ ɨɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɩɪɢɞɚɬɨɱɧɵɦ ɩɪɟɞɥɨɠɟɧɢɟɦ. ȼɪɟɦɹ
ɞɟɣɫɬɜɢɹ, ɜɵɪɚɠɟɧɧɨɝɨ ɚɧɝɥɢɣɫɤɢɦ ɩɪɢɱɚɫɬɢɟɦ, ɡɚɜɢɫɢɬ ɢ
ɨɩɪɟɞɟɥɹɟɬɫɹ
ɜɪɟɦɟɧɟɦ
ɞɟɣɫɬɜɢɹ
ɫɤɚɡɭɟɦɨɝɨ
ɝɥɚɜɧɨɝɨ
ɩɪɟɞɥɨɠɟɧɢɹ, ɨɞɧɚɤɨ ɨɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɨɛɨɪɨɬ ɜ Perfect ɜɫɟɝɞɚ
ɩɟɪɟɜɨɞɢɬɫɹ ɝɥɚɝɨɥɨɦ ɜ ɩɪɨɲɟɞɲɟɦ ɜɪɟɦɟɧɢ.
1.Let us consider the motion of an automobile moving along a
strait and even road.
Ⱦɚɜɚɣɬɟ ɪɚɫɫɦɨɬɪɢɦ ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ , ɞɜɢɠɭɳɟɝɨɫɹ
ɜɞɨɥɶ ɩɪɹɦɨɣ ɢ ɪɨɜɧɨɣ ɞɨɪɨɝɢ.
Ⱦɚɜɚɣɬɟ ɪɚɫɫɦɨɬɪɢɦ ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ, ɤɨɬɨɪɵɣ
ɞɜɢɠɟɬɫɹ ɜɞɨɥɶ ɩɪɹɦɨɣ ɢ ɪɨɜɧɨɣ ɞɨɪɨɝɢ.
2. The methods given in the preceding pages are sufficient for the
numerical solution of all ordinary differential equations having
numerical coefficient and sufficient initial conditions.
Ɇɟɬɨɞɵ, ɞɚɧɧɵɟ ɧɚ ɩɪɟɞɵɞɭɳɢɯ ɫɬɪɚɧɢɰɚɯ, ɞɨɫɬɚɬɨɱɧɵ
ɞɥɹ ɰɢɮɪɨɜɨɝɨ ɪɟɲɟɧɢɹ ɜɫɟɯ ɨɛɵɱɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ
ɭɪɚɜɧɟɧɢɣ, ɢɦɟɸɳɢɯ ɰɢɮɪɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢ ɧɟɨɛɯɨɞɢɦɵɟ
ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ.
ɉɪɢɱɚɫɬɧɵɟ ɨɛɨɪɨɬɵ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɸ ɨɩɪɟɞɟɥɟɧɢɹ
ɩɪɢ ɦɟɫɬɨɢɦɟɧɧɵɯ ɡɚɦɟɧɢɬɟɥɹɯ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ that (those),
one (ones). ɉɪɢ ɩɟɪɟɜɨɞɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɦɟɫɬɨ ɦɟɫɬɨɢɦɟɧɢɣ that
(those), one (ones), ɫɬɨɹɳɢɯ ɩɟɪɟɞ ɩɪɢɱɚɫɬɢɟɦ, ɩɨɜɬɨɪɹɟɬɫɹ
ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɟ, ɤɨɬɨɪɨɟ ɨɧɢ ɡɚɦɟɧɹɸɬ.
This substance was more valuable than that obtained by the
previous authors.
ɗɬɨ ɜɟɳɟɫɬɜɨ ɛɵɥɨ ɛɨɥɟɟ ɰɟɧɧɨ, ɱɟɦ ɜɟɳɟɫɬɜɨ, ɩɨɥɭɱɟɧɧɨɟ
ɩɪɟɞɲɟɫɬɜɭɸɳɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ.
ɗɬɨ ɜɟɳɟɫɬɜɨ ɛɵɥɨ ɛɨɥɟɟ ɰɟɧɧɨ, ɱɟɦ ɬɨ, ɤɨɬɨɪɨɟ ɛɵɥɨ
ɩɨɥɭɱɟɧɨ ɩɪɟɞɲɟɫɬɜɭɸɳɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ.
ɍɩɪɚɠɧɟɧɢɟ.
1.We can imagine the liquid as consisting of separate particles
moving about freely.
2.Then the particles in the top layer, immediately under the piston,
will move to the space between the particles in the next layer,
displacing the particles in all directions.
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3.These displaced particles in their turn will move to the next layer of
particles, doing the same.
4.Liquids occupy a definite volume and show a large resistance to
forces tending to change it.
5.A body at rest is in equilibrium, also a body moving with constant
velocity in a strait line, also a body turning with constant speed of
rotation about an axis through its center of mass.
6.The lens acts upon light passing through it as burning glass upon
sunlight, concentrating it into one bright spot.
7.A wheel rolling in a strait line along a level surface is in
equilibrium if moving with a constant speed.
8.Created by the human mind to count the objects in various
assemblages, numbers
have no reference to the individual
characteristics of the objects counted.
9.A weight lying on the ground does not work and can do no work,
since its position does not change. The same weight lifted to a certain
height and allowed to fall can produce work.
10.If we may describe the mathematics known before 1600 as
elementary mathematics, then we may state that elementary
mathematics is infinitesimal compared to what has been created since.
11.Easily drawn and producing accurate results, methods of
graphical representation find wide application in these days, not only
to pure academic studies, but also to the practical problems
confronting engineers and architects.
12.Kenetic energy is that possessed by a body by reason of its
motion – for example, the energy of a steam crane used in moving
heavy articles.
2. Ɉɛɫɬɨɹɬɟɥɶɫɬɜɟɧɧɵɟ ɩɪɢɱɚɫɬɧɵɟ ɨɛɨɪɨɬɵ
ȼ ɮɭɧɤɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɩɪɢɱɚɫɬɧɵɟ ɨɛɨɪɨɬɵ ɨɬɜɟɱɚɸɬ ɧɚ
ɜɨɩɪɨɫɵ ɤɨɝɞɚ? ɩɨɱɟɦɭ? ɤɚɤ? ɢ ɨɬɧɨɫɹɬɫɹ ɤ ɫɤɚɡɭɟɦɨɦɭ ɝɥɚɜɧɨɝɨ
ɩɪɟɞɥɨɠɟɧɢɹ. Ɉɛɫɬɨɹɬɟɥɶɫɬɜɟɧɧɵɟ ɩɪɢɱɚɫɬɢɹ ɜ Perfect
ɩɟɪɟɜɨɞɹɬɫɹ ɩɪɨɲɟɞɲɢɦ ɜɪɟɦɟɧɟɦ (ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ; ɩɨɫɥɟ).
ɇɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɨɛɫɬɨɹɬɟɥɶɫɬɜɟɧɧɵɟ ɩɪɢɱɚɫɬɧɵɟ ɨɛɨɪɨɬɵ
ɩɟɪɟɜɨɞɹɬɫɹ :
1)ɨɛɫɬɨɹɬɟɥɶɫɬɜɟɧɧɵɦ ɩɪɢɞɚɬɨɱɧɵɦ ɩɪɟɞɥɨɠɟɧɢɟɦ,
ɢɥɢ
2)ɞɟɟɩɪɢɱɚɫɬɧɵɦɢ ɨɛɨɪɨɬɚɦɢ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɨɪɦɨɣ
ɞɟɟɩɪɢɱɚɫɬɢɹ, ɢɥɢ 3)ɝɪɭɩɩɨɣ ɨɬɝɥɚɝɨɥɶɧɨɝɨ ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɝɨ ɫ
ɩɪɟɞɥɨɝɨɦ ɩɪɢ :
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Considered from this point of view the question will be of great
interest.
ȿɫɥɢ ɜɨɩɪɨɫ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫ ɷɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɨɧ ɛɭɞɟɬ
ɩɪɟɞɫɬɚɜɥɹɬɶ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ.
Ȼɭɞɭɱɢ ɪɚɫɫɦɨɬɪɟɧ ɫ ɷɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɜɨɩɪɨɫ ɛɭɞɟɬ
ɩɪɟɞɫɬɚɜɥɹɬɶ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ.
ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɫ ɷɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɜɨɩɪɨɫ ɛɭɞɟɬ
ɩɪɟɞɫɬɚɜɥɹɬɶ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ.
ɉɪɢ ɩɟɪɟɜɨɞɟ ɩɪɢɱɚɫɬɧɵɯ ɨɛɨɪɨɬɨɜ ɨɛɫɬɨɹɬɟɥɶɫɬɜɟɧɧɵɦɢ
ɩɪɢɞɚɬɨɱɧɵɦɢ ɩɪɟɞɥɨɠɟɧɢɹɦɢ ɫɥɟɞɭɟɬ ɩɨɜɬɨɪɹɬɶ ɩɨɞɥɟɠɚɳɟɟ
ɚɧɝɥɢɣɫɤɨɝɨ ɝɥɚɜɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ.
Having been heated for several hours the substance began to
melt.
ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɟɳɟɫɬɜɨ ɧɚɝɪɟɜɚɥɢ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ
ɱɚɫɨɜ, ɨɧɨ ɧɚɱɚɥɨ ɩɥɚɜɢɬɶɫɹ.
ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɟɝɨ ɧɚɝɪɟɜɚɥɢ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ,
ɜɟɳɟɫɬɜɨ ɧɚɱɚɥɨ ɩɥɚɜɢɬɶɫɹ.
ɍɩɪɚɠɧɟɧɢɟ.
1.Having established relations of interdependence among physical
facts, modern physics tries to interpret these relations.
2.Having defined the operations of addition and multiplication,
together with the inverse operations of subtraction and division we
must next consider whether these operations obey the commutative,
associative and distributive laws of algebra.
3.Having been measured with unreliable instruments the data were
incorrect.
4.Having briefly mentioned the development of the branches of
mathematics, we must pass on to one who is perhaps the greatest of
all scientists – to Isaac Newton.
5.Having been invented simultaneously, though independently by
Newton and Leibnitz, the calculus gave rise to bitter enmity between
the partisans of both scientists.
6.Lodygin was practically without money, having spent all he had on
his numerous experiments.
7.Having greatly improved on his first telescope Galileo made a
series of discoveries.
8.When calculating the weight of a body, we have to multiply its
specific gravity by its volume.
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9.The acceleration of a body when falling is constant.
10.When falling the more massive bodies have more inertia to
overcome.
3. ɋɬɪɚɞɚɬɟɥɶɧɵɟ ɩɪɢɱɚɫɬɢɹ
ɋɬɪɚɞɚɬɟɥɶɧɵɟ ɩɪɢɱɚɫɬɢɹ ɦɨɝɭɬ ɡɚɧɢɦɚɬɶ ɩɨɡɢɰɢɸ ɤɚɤ ɩɟɪɟɞ
ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɦ, ɤɨɬɨɪɨɟ ɨɧɢ ɨɩɪɟɞɟɥɹɸɬ, ɬɚɤ ɢ ɩɨɫɥɟ ɧɟɝɨ.
1. ɋɬɪɚɞɚɬɟɥɶɧɵɟ ɩɪɢɱɚɫɬɢɹ, ɤɨɬɨɪɵɟ ɫɬɨɹɬ ɜ ɚɧɝɥɢɣɫɤɨɦ
ɹɡɵɤɟ ɩɨɫɥɟ ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɝɨ, ɩɪɢ ɩɟɪɟɜɨɞɟ ɧɚ
ɪɭɫɫɤɢɣ ɹɡɵɤ ɫɬɚɜɹɬɫɹ ɩɟɪɟɞ ɨɩɪɟɞɟɥɹɟɦɵɦ.
The substance obtained was thoroughly investigated.
ɉɨɥɭɱɟɧɧɨɟ ɜɟɳɟɫɬɜɨ ɛɵɥɨ ɬɳɚɬɟɥɶɧɨ ɢɫɫɥɟɞɨɜɚɧɨ.
ɋɬɪɚɞɚɬɟɥɶɧɵɟ ɩɪɢɱɚɫɬɢɹ ɨɬ ɝɥɚɝɨɥɨɜ to involve, to concern
ɩɟɪɟɜɨɞɹɬɫɹ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɤɚɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ, ɞɚɧɧɵɣ, ɨ
ɤɨɬɨɪɨɦ ɢɞɟɬ ɪɟɱɶ, ɡɚɬɪɨɧɭɬɵɣ, ɟɫɥɢ ɷɬɢ ɩɪɢɱɚɫɬɢɹ ɫɬɨɹɬ ɩɨɫɥɟ
ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɝɨ
The velocity of a reaction depends on the specific nature of the
substances involved.
ɋɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɡɚɜɢɫɢɬ ɨɬ
ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ (ɞɚɧɧɨɝɨ) ɜɟɳɟɫɬɜɚ.
2. ȼ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɝɥɚɝɨɥɵ, ɩɪɢɧɢɦɚɸɳɢɟ ɩɪɟɞɥɨɠɧɨɟ
ɞɨɩɨɥɧɟɧɢɟ, ɧɟ ɢɦɟɸɬ ɮɨɪɦɵ ɩɪɢɱɚɫɬɢɣ ɫɬɪɚɞɚɬɟɥɶɧɨɝɨ ɡɚɥɨɝɚ
(to act on – ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɱɬɨ-ɥɢɛɨ, to insist on(upon) –
ɧɚɫɬɚɢɜɚɬɶ ɧɚ ɱɟɦ-ɥɢɛɨ, to follow by – ɫɥɟɞɨɜɚɬɶ ɱɟɦɭ-ɥɢɛɨ (ɡɚ
ɱɟɦ-ɥɢɛɨ), ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɱɟɝɨ-ɥɢɛɨ, to influence on – ɜɥɢɹɬɶ
ɧɚ ɱɬɨ-ɥɢɛɨ,to refer to – ɫɫɵɥɚɬɶɫɹ ɧɚ ɱɬɨ-ɥɢɛɨ (ɤɨɝɨ-ɥɢɛɨ).
ɉɨɷɬɨɦɭ ɚɧɝɥɢɣɫɤɢɟ ɩɪɢɱɚɫɬɧɵɟ ɨɛɨɪɨɬɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɨɬ
ɝɥɚɝɨɥɨɜ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɭɫɫɤɢɟ ɷɤɜɢɜɚɥɟɧɬɵ ɤɨɬɨɪɵɯ
ɩɪɢɧɢɦɚɸɬ ɩɪɟɞɥɨɠɧɨɟ ɞɨɩɨɥɧɟɧɢɟ, ɩɟɪɟɜɨɞɹɬɫɹ ɧɚ ɪɭɫɫɤɢɣ
ɹɡɵɤ ɨɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɩɪɢɞɚɬɨɱɧɵɦ
ɩɪɟɞɥɨɠɟɧɢɹɦɢ,
ɧɚɱɢɧɚɸɳɢɦɢɫɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɟɞɥɨɝɚ.
Ɉɞɧɚɤɨ, ɫɬɪɚɞɚɬɟɥɶɧɵɟ ɩɪɢɱɚɫɬɢɹ ɨɬ ɚɧɝɥɢɣɫɤɢɯ ɝɥɚɝɨɥɨɜ,
ɩɪɢɧɢɦɚɸɳɢɯ ɞɨɩɨɥɧɟɧɢɟ ɫ ɩɪɟɞɥɨɝɚɦɢ (to account for ɨɛɴɹɫɧɹɬɶ ɱɬɨ-ɥɢɛɨ), ɤɨɬɨɪɵɦ ɜ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ
ɩɟɪɟɯɨɞɧɵɟ ɝɥɚɝɨɥɵ, ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟɜɟɞɟɧɵ
ɩɪɢɱɚɫɬɢɟɦ,
ɩɨɫɤɨɥɶɤɭ ɨɬ ɪɭɫɫɤɢɯ ɩɟɪɟɯɨɞɧɵɯ ɝɥɚɝɨɥɨɜ ɦɨɠɟɬ ɛɵɬɶ
ɨɛɪɚɡɨɜɚɧɨ ɩɪɢɱɚɫɬɢɟ ɫɬɪɚɞɚɬɟɥɶɧɨɝɨ ɡɚɥɨɝɚ.
The phenomena accounted for by gravitation were…
əɜɥɟɧɢɹ, ɨɛɴɹɫɧɹɟɦɵɟ ɡɚɤɨɧɨɦ ɬɹɝɨɬɟɧɢɹ, ɛɵɥɢ…
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ɍɩɪɚɠɧɟɧɢɟ 1.
1.The work done is evidently equal to mgh.
2.The temperature of the liquid obtained remained constant.
3.The type of the particle emitted depended not only on the binding
energy.
4.This depends on the proportion of the two substances distilled.
5.Each of the units employed might be arbitrary chosen without
reference to any other.
6.We can measure the amount of work done during a given
conversion of energy.
7.For the most part , though not entirely, the equations considered are
of the second order in two independent variables.
8.The explanation of much of the physical phenomena involved
presents some difficulties.
9.The properties of the substances involved are as yet not clearly
understood.
10.None of the authors concerned, however, had based his
experiment on this method.
ɍɩɪɚɠɧɟɧɢɟ 2.
1.The method followed by us was accurate.
2.The data referred to in this paper are quite reliable.
3.You had to take into account the data referred to in this paper.
4.The terms insisted upon are difficult to fulfil.
5.Let us suppose we have an electron of mass m acted upon by a
force, say f , and given thereby an acceleration, say a.
6.When a particle is moving along a plane curve, acted on by a force
in that plane, the force may be thought of as broken into two
compounds, one along the tangent, the other along the normal.
7.They chanced to observe some rays uninfluenced by any magnetic
field.
8.Ten to the eighth power is a number expressed by one followed by
eight zeroes.
9.Bodies which do not suffer strain when acted on by forces are
rigid bodies.
10.The first Law of motion, arrived at through experience, appear in
Newton’s “ Philosophiae Naturalis Principia Mathematica” in 1687.
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4. ɇɟɡɚɜɢɫɢɦɵɣ ɩɪɢɱɚɫɬɧɵɣ ɨɛɨɪɨɬ
(ɚɛɫɨɥɸɬɧɚɹ ɩɪɢɱɚɫɬɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ)
ȼ ɚɛɫɨɥɸɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɞ ɩɪɢɱɚɫɬɢɟɦ ɫɬɨɢɬ
ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɟ ɜ ɨɛɳɟɦ ɩɚɞɟɠɟ ɢɥɢ ɦɟɫɬɨɢɦɟɧɢɟ ɜ
ɢɦɟɧɢɬɟɥɶɧɨɦ ɩɚɞɟɠɟ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɫɭɛɴɟɤɬɚɦɢ ɞɟɣɫɬɜɢɹ,
ɜɵɪɚɠɟɧɧɨɝɨ ɩɪɢɱɚɫɬɢɹɦɢ. Ⱥɛɫɨɥɸɬɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɜɫɟɝɞɚ
ɜɵɞɟɥɹɟɬɫɹ ɧɚ ɩɢɫɶɦɟ ɡɚɩɹɬɨɣ.
Ⱥɛɫɨɥɸɬɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɜɨɞɢɬɫɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜɟɧɧɵɦ
ɩɪɢɞɚɬɨɱɧɵɦ ɩɪɟɞɥɨɠɟɧɢɟɦ ɫ ɫɨɸɡɚɦɢ ɬɚɤ ɤɚɤ, ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ,
ɤɨɝɞɚ, ɟɫɥɢ ɢ ɬ.ɞ. ɢɥɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ ɩɪɟɞɥɨɠɟɧɢɟɦ ɫ ɫɨɸɡɚɦɢ
ɚ, ɢ, ɩɪɢɱɟɦ.
1.Gambling being one of the accomplishments of a gentleman in
that day, Descartes gambled with enthusiasm and some success.
Whatever he undertook he did with his whole soul.
Ɍɚɤ ɤɚɤ ɚɡɚɪɬɧɵɟ ɢɝɪɵ ɛɵɥɢ ɨɞɧɢɦ ɢɡ ɞɨɫɬɨɢɧɫɬɜ ɝɨɫɩɨɞ
ɬɟɯ ɞɧɟɣ, Ⱦɟɤɚɪɬ ɢɝɪɚɥ ɜ ɧɢɯ ɫ ɷɧɬɭɡɢɚɡɦɨɦ ɢ ɧɟɤɨɬɨɪɵɦ
ɭɫɩɟɯɨɦ. ɑɟɦ ɛɵ ɨɧ ɧɢ ɡɚɧɢɦɚɥɫɹ, ɨɧ ɞɟɥɚɥ ɷɬɨ ɨɬ ɜɫɟɣ ɞɭɲɢ.
2.A rope, divided by knots into parts proportional to 3:4:5, was
taken and laid out in the form of a triangle. The angle between the
two short sides of this triangle being the right angle, the required
direction is given immediately.
Ȼɪɚɥɚɫɶ
ɜɟɪɟɜɤɚ,
ɩɨɞɟɥɟɧɧɚɹ
ɭɡɥɚɦɢ
ɧɚ
ɱɚɫɬɢ,
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɟ 3:4:5, ɢ ɜɵɤɥɚɞɵɜɚɥɚɫɶ ɜ ɮɨɪɦɟ ɬɪɟɭɝɨɥɶɧɢɤɚ.
Ɍɚɤ ɤɚɤ ɭɝɨɥ ɦɟɠɞɭ ɤɨɪɨɬɤɢɦɢ ɫɬɨɪɨɧɚɦɢ ɹɜɥɹɥɫɹ ɩɪɹɦɵɦ
ɭɝɥɨɦ, ɬɪɟɛɭɟɦɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɥɭɱɚɥɨɫɶ ɧɟɦɟɞɥɟɧɧɨ.
ɋɚɦɨɫɬɨɹɬɟɥɶɧɵɦ ɩɪɟɞɥɨɠɟɧɢɟɦ ɫ ɫɨɸɡɚɦɢ ɚ, ɢ , ɩɪɢɱɟɦ,
ɩɟɪɟɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɬɟ ɩɪɢɱɚɫɬɧɵɟ ɨɛɨɪɨɬɵ, ɤɨɬɨɪɵɟ ɫɬɨɹɬ ɩɨɫɥɟ
ɝɥɚɜɧɨɣ
ɱɚɫɬɢ
ɩɪɟɞɥɨɠɟɧɢɹ,
ɱɬɨ
ɹɜɥɹɟɬɫɹ
ɧɚɢɛɨɥɟɟ
ɭɩɨɬɪɟɛɢɬɟɥɶɧɵɦ ɫɥɭɱɚɟɦ ɜ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ. ɋɨɸɡ ɫɬɚɜɢɬɫɹ
ɩɟɪɟɞ
ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɦ (ɦɟɫɬɨɢɦɟɧɢɟɦ), ɩɪɟɞɲɟɫɬɜɭɸɳɢɦ
ɩɪɢɱɚɫɬɢɸ. ɉɪɢɱɚɫɬɢɟ ɩɟɪɟɜɨɞɢɬɫɹ ɥɢɱɧɨɣ ɮɨɪɦɨɣ ɝɥɚɝɨɥɚ ɜ
ɮɭɧɤɰɢɢ ɫɤɚɡɭɟɦɨɝɨ , ɚ ɫɬɨɹɳɟɟ ɩɟɪɟɞ ɧɢɦ ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɟ
(ɦɟɫɬɨɢɦɟɧɢɟ) – ɩɨɞɥɟɠɚɳɢɦ.
The electricity is carried exclusively by the electrons, the atomic
nuclei remaining stationary.
ɗɥɟɤɬɪɢɱɟɫɬɜɨ ɩɟɪɟɧɨɫɢɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɷɥɟɤɬɪɨɧɚɦɢ, ɚ
(ɩɪɢɱɟɦ, ɢ) ɚɬɨɦɧɵɟ ɹɞɪɚ ɨɫɬɚɸɬɫɹ ɧɟɩɨɞɜɢɠɧɵɦɢ.
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ȼɪɟɦɹ ɝɥɚɝɨɥɚ, ɤɨɬɨɪɵɦ ɩɟɪɟɜɨɞɢɬɫɹ ɩɪɢɱɚɫɬɢɟ, ɡɚɜɢɫɢɬ ɨɬ
ɜɪɟɦɟɧɢ ɫɤɚɡɭɟɦɨɝɨ ɝɥɚɜɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ. ɉɟɪɮɟɤɬɧɵɟ
ɩɪɢɱɚɫɬɢɹ ɩɟɪɟɜɨɞɹɬɫɹ ɝɥɚɝɨɥɨɦ ɜ ɩɪɨɲɟɞɲɟɦ ɜɪɟɦɟɧɢ.
The originals having been lost or destroyed in the sack of
Alexandria, the Arabic translation of the works of Euclid,
Archemedes, Apollonius and other great scientists are in some cases
the only copies we possess of these writings.
Ɍɚɤ ɤɚɤ ɨɪɢɝɢɧɚɥɵ ɛɵɥɢ ɩɨɬɟɪɹɧɵ ɢɥɢ ɭɧɢɱɬɨɠɟɧɵ ɜɨ
ɜɪɟɦɹ ɪɚɡɝɪɚɛɥɟɧɢɹ Ⱥɥɟɤɫɚɧɞɪɢɢ, ɚɪɚɛɫɤɢɟ ɩɟɪɟɜɨɞɵ ɪɚɛɨɬ
ȿɜɤɥɢɞɚ, Ⱥɪɯɢɦɟɞɚ, Ⱥɩɩɨɥɨɧɢɹ ɢ ɞɪɭɝɢɯ ɜɟɥɢɤɢɯ ɭɱɟɧɵɯ ɹɜɥɹɸɬɫɹ
ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɟɞɢɧɫɬɜɟɧɧɵɦɢ ɤɨɩɢɹɦɢ ɷɬɢɯ ɪɭɤɨɩɢɫɟɣ,
ɤɨɬɨɪɵɦɢ ɦɵ ɜɥɚɞɟɟɦ.
ɋɭɳɟɫɬɜɭɟɬ ɝɪɭɩɩɚ ɚɛɫɨɥɸɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɟ
ɜɜɨɞɹɬɫɹ ɩɪɟɞɥɨɝɨɦ with. ɉɪɟɞɥɨɝ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚ ɪɭɫɫɤɢɣ
ɹɡɵɤ ɧɟ ɩɟɪɟɜɨɞɢɬɫɹ.
The methods of measurements that have been developed differ
greatly with the energy of neutrons involved.
Ɇɟɬɨɞɵ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɪɚɡɜɢɬɵ, ɨɬɥɢɱɚɥɢɫɶ
ɡɧɚɱɢɬɟɥɶɧɨ, ɬɚɤ ɤɚɤ ɜɤɥɸɱɚɥɢ ɜ ɫɟɛɹ (ɡɚɬɪɚɝɢɜɚɥɢ) ɷɧɟɪɝɢɸ
ɧɟɣɬɪɨɧɨɜ.
ɍɩɪɚɠɧɟɧɢɟ.
1.The square of any number being positive, the square root of a
negative number seems imaginary.
2.The speed of light being extremely great, we cannot measure it by
ordinary means.
3.Other conditions being equal, the acceleration will be the same.
4.We say that “n” tends to infinity, or “n ”, this last symbol being
usually employed as an abbreviation for “infinity”.
5.A prism is a body having two opposite faces equal and parallel, the
other faces being flat planes connecting the edges of the two
parallel faces.
6.As we assign a price to each article of trade, so we may assign a
number to each piece of matter, equality of these numbers implying
mechanical equivalence.
7.All machines that have ever been built by man have some energy
“loss”; that energy being converted into useless heat due to
friction.
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8.In astronomy even vast bodies as the Earth and the Sun can be
treated as material particles, their actual dimensions
being
negligible compared with their mutual distances.
9.There being no fluid between the earth and the sun, the heat
which reaches the earth from the sun cannot be brought to the earth
by convection.
10.The total weight of all meteorite bodies reaching the earth’s surface
in a day is estimated at ten to 20 tons, their velocities outside our
atmosphere being between ten and 70 kilometers per second.
11.The earth is not exactly spherical but is flattened at the poles, the
polar diameter being nearly 27 moles, or about one three
hundredth part less than the equatorial.
12.Experiments show us that there is very little attraction between the
molecules of any gas. This attractive force being so small, a given
body of gas has neither definite shape nor definite size but takes both
the size and shape of any container into which it is placed.
13.The total weight of all meteorite bodies reaching the earth’s surface
in a day is estimated at ten to 20 tons, their velocities outside our
atmosphere being between ten and 70 kilometers per second.
14.The system under consideration is regarded as composed of
particles. The forces acting on the particles are in part internal and in
part external, the internal forces satisfying the law of action and
reaction.
15.Becuse most of the negative ions are electrons, the positive and
negative particles have very different responses to an applied electric
field, with the electrons having a relatively high velocity compared
to the positive ions under steady-state conditions and in a given
applied electric field.
16.Processing continues in this way with the computer entering to
wait state only when all the programs are waiting.

ȽȿɊɍɇȾɂɃ ɂ ȽȿɊɍɇȾɂȺɅɖɇɕȿ ɈȻɈɊɈɌɕ
1.Ɏɭɧɤɰɢɢ ɝɟɪɭɧɞɢɹ ɢ ɟɝɨ ɩɟɪɟɜɨɞ
ɉɨ ɫɜɨɢɦ ɮɭɧɤɰɢɹɦ
ɢ ɮɨɪɦɟ ɝɟɪɭɧɞɢɣ ɫɨɜɩɚɞɚɟɬ ɫ
ɩɪɢɱɚɫɬɢɟɦ, ɨɞɧɚɤɨ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɪɢɡɧɚɤɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɟɝɨ
ɦɨɠɧɨ ɨɬɥɢɱɢɬɶ ɨɬ ɩɪɢɱɚɫɬɢɹ.
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1. Ƚɥɚɝɨɥɶɧɚɹ ɮɨɪɦɚ ɹɜɥɹɟɬɫɹ ɝɟɪɭɧɞɢɟɦ, ɟɫɥɢ ɩɟɪɟɞ ɧɟɣ ɫɬɨɢɬ
ɩɪɟɞɥɨɝ(1), ɫɭɳɟɫɬɜɢɬɟɥɶɧɨɟ ɜ ɩɪɢɬɹɠɚɬɟɥɶɧɨɦ ɩɚɞɟɠɟ (2) ɢɥɢ
ɩɪɢɬɹɠɚɬɟɥɶɧɨɟ ɦɟɫɬɨɢɦɟɧɢɟ(3).
1. By using the calculus a mathematician can find out how his two
quantities –whatever they are – are varying with each other.
ɉɪɢ ɩɨɦɨɳɢ (ɢɫɩɨɥɶɡɭɹ) ɜɵɱɢɫɥɟɧɢɹ ɦɚɬɟɦɚɬɢɤ ɦɨɠɟɬ
ɜɵɹɫɧɢɬɶ ɤɚɤ ɷɬɢ ɞɜɟ ɜɟɥɢɱɢɧɵ – ɤɚɤɢɦɢ ɛɵ ɨɧɢ ɧɢ ɛɵɥɢ –
ɜɥɢɹɸɬ ɞɪɭɝ ɧɚ ɞɪɭɝɚ.
2. Einstein’s being awarded the Nobel prize in physics was known
and acclaimed by all true scientists.
Ɍɨ, ɱɬɨ ɗɧɲɬɟɣɧɭ ɛɵɥɚ ɩɪɢɫɭɠɞɟɧɚ ɇɨɛɟɥɟɜɫɤɚɹ ɩɪɟɦɢɹ,
ɫɬɚɥɨ ɢɡɜɟɫɬɧɨ ɢ ɩɪɢɜɟɬɫɬɜɨɜɚɥɨɫɶ ɜɫɟɦɢ ɢɫɬɢɧɧɵɦɢ ɭɱɟɧɵɦɢ.
3. To a large extent the skilled analyst’s productivity may be
attributed to his having acquired, through many repetitions, the
necessary technique.
ȼ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɨɩɵɬɧɨɝɨ ɚɧɚɥɢɬɢɤɚ
ɦɨɠɟɬ ɛɵɬɶ ɨɬɧɟɫɟɧɚ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɨɧ ɩɪɢɨɛɪɟɥ,
ɛɥɚɝɨɞɚɪɹ ɦɧɨɝɢɦ ɩɨɜɬɨɪɚɦ,
ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɯɧɢɱɟɫɤɢɟ
ɩɪɢɟɦɵ.
2. ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɪɢɱɚɫɬɢɹ ɝɟɪɭɧɞɢɣ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɧɟ
ɬɨɥɶɤɨ ɮɭɧɤɰɢɸ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ, ɧɨ ɢ ɮɭɧɤɰɢɸ
ɩɨɞɥɟɠɚɳɟɝɨ ɢ ɞɨɩɨɥɧɟɧɢɹ.
ɍɩɪɚɠɧɟɧɢɟ.
1.In order to determine the mean value of the various quantities in
pulsating flows one should consider the experimental methods for
measuring mean values and use important properties of these mean
values in the class of mechanical problems under consideration.
2.By using he mathematical ideas of his predecessors and
developing them further Newton began to see how much could be
done with the calculus.
3.At the age of fifteen Leibnitz entered the University of his native
town for the announced purpose of studying the law and with the
unannounced intention of studying everything.
4.The rules of Cavaliere, Fermat and Barrow involving the raising
and lowering of exponents did not apply to the transcendental
functions.
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5.The contribution of these men lay in gathering together devices of
limited applicability and developing from them methods of universal
scope.
6.By far the most commonly used model for analyzing surface
interactions is the “small-signal” or “linearized” representation.
7.These functions can be determined by considering the statistics of
kinetic molecular models, by using experimental data, or by some
hypotheses following as conclusions from the equations of motion.
2.Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɩɨɞɥɟɠɚɳɟɝɨ
ȿɫɥɢ ɝɥɚɝɨɥɶɧɚɹ ɮɨɪɦɚ ɫ ɨɤɨɧɱɚɧɢɟɦ -ing ɫɬɨɢɬ ɜ ɧɚɱɚɥɟ
ɩɪɟɞɥɨɠɟɧɢɹ, ɝɞɟ ɧɟɬ ɞɪɭɝɨɝɨ ɫɥɨɜɚ, ɤɨɬɨɪɨɟ ɦɨɝɥɨ ɛɵ ɛɵɬɶ
ɩɨɞɥɟɠɚɳɢɦ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɝɟɪɭɧɞɢɟɦ ɜ ɮɭɧɤɰɢɢ ɩɨɞɥɟɠɚɳɟɝɨ.
ɉɟɪɟɜɨɞɢɬɫɹ ɝɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɩɨɞɥɟɠɚɳɟɝɨ ɨɬɝɥɚɝɨɥɶɧɵɦ
ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɦ ɢɥɢ ɢɧɮɢɧɢɬɢɜɨɦ.
1.Falling is case of motion at constant acceleration.
ɉɚɞɟɧɢɟ – ɷɬɨ ɫɥɭɱɚɣ ɞɜɢɠɟɧɢɹ ɫ ɩɨɫɬɨɹɧɧɵɦ ɭɫɤɨɪɟɧɢɟɦ.
2.Measuring resistance is necessary in many experiments.
ɂɡɦɟɪɟɧɢɟ
ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɧɟɨɛɯɨɞɢɦɨ
ɜɨ
ɦɧɨɝɢɯ
ɷɤɫɩɟɪɢɦɟɧɬɚɯ.
ɂɡɦɟɪɢɬɶ
ɫɨɩɪɨɬɢɜɥɟɧɢɟ
ɧɟɨɛɯɨɞɢɦɨ
ɜɨ
ɦɧɨɝɢɯ
ɷɤɫɩɟɪɢɦɟɧɬɚɯ.
ɍɩɪɚɠɧɟɧɢɟ.
1.Solving problems is a fundamental human activity.
2.”Setting up questions is like translation from one language into
another”, said Newton in his Arithmetica Universals.
3.Using ABC for known quantities and XYZ for unknown is
accepted in mathematics.
4.Devising a plan, conceiving the idea of an appropriate action is the
main achievement in the solution of a problem.
5.Formulating a problem in the specific terms which a computer
can use is frequently quite a chore (ɬɹɠɟɥɚɹ ɪɚɛɨɬɚ) .
6.Mastery is but a step away from prediction, for knowing the
unfailing course of nature makes possible the employment of nature
in engineering device.
7.Removing the molecule will roughly be equivalent to making
spherical hole in the dielectric.
8.Adding more turns (ɜɢɬɨɤ) makes the magnetic field stronger.
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9.Knowing what to prove precedes knowing how to prove.
3.Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ
ɉɟɪɟɞ ɝɟɪɭɧɞɢɟɦ ɜ ɮɭɧɤɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɜɫɟɝɞɚ ɫɬɨɹɬ
ɩɪɟɞɥɨɝɢ, ɜɵɪɚɠɚɸɳɢɟ ɬɟ ɢɥɢ ɢɧɵɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɟɧɧɵɟ
ɡɧɚɱɟɧɢɹ.
1. ɉɪɟɞɥɨɝɢ in, on (upon),after,before ɩɟɪɟɞ ɝɟɪɭɧɞɢɟɦ ɢɦɟɸɬ
ɜɪɟɦɟɧɧóɟ ɡɧɚɱɟɧɢɟ, in ɩɟɪɟɜɨɞɢɬɫɹ ɩɪɢ, on(upon) – ɩɨ, ɩɨɫɥɟ.
On carrying out his experiment, Faraday discovered
electromagnetic induction.
ɉɨ ɜɵɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ Ɏɚɪɚɞɟɣ ɨɛɧɚɪɭɠɢɥ
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ ɢɧɞɭɤɰɢɸ.
2. ɉɪɟɞɥɨɝ by ɩɟɪɟɜɨɞɢɬɫɹ ɩɭɬɟɦ, ɩɪɢ ɩɨɦɨɳɢ.
Acceleration is found by dividing the acquired velocity by the
corresponding time.
ɍɫɤɨɪɟɧɢɟ ɧɚɯɨɞɹɬ ɩɭɬɟɦ ɞɟɥɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ɧɚ
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɜɪɟɦɹ.
3. Ƚɟɪɭɧɞɢɣ ɫ ɩɪɟɞɥɨɝɨɦ without – ɛɟɡ ɱɚɫɬɨ ɩɟɪɟɜɨɞɢɬɫɹ
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɮɨɪɦɨɣ ɞɟɟɩɪɢɱɚɫɬɢɹ.
Metals cannot be dissolved without being changed into new
substances.
Ɇɟɬɚɥɥɵ ɧɟ ɦɨɝɭɬ ɪɚɫɬɜɨɪɹɬɶɫɹ, ɧɟ ɩɪɟɜɪɚɬɢɜɲɢɫɶ ɜ ɧɨɜɵɟ
ɫɭɛɫɬɚɧɰɢɢ.
4. Ɉɞɧɚɤɨ ɢɧɨɝɞɚ ɝɟɪɭɧɞɢɣ ɫ ɩɪɟɞɲɟɫɬɜɭɸɳɢɦɢ ɩɪɟɞɥɨɝɚɦɢ
ɩɟɪɟɜɨɞɢɬɫɹ ɞɟɟɩɪɢɱɚɫɬɢɟɦ. ɉɪɢ ɩɟɪɟɜɨɞɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɟɞɥɨɝ
ɨɩɭɫɤɚɟɬɫɹ.
In making observations extreme care to avoid errors is necessary.
ɉɪɨɜɨɞɹ ɷɤɫɩɟɪɢɦɟɧɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɨɫɨɛɭɸ
ɨɫɬɨɪɨɠɧɨɫɬɶ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɨɲɢɛɨɤ.
ɍɩɪɚɠɧɟɧɢɟ.
1.After measuring the segment AB we shall prefix a+sign to the
resulting number.
2.After colliding with the far more massive storm the electron may
be found moving at the same speed as before.
3.Before proceeding to the discussion of certain properties of
general integrals, we shall mention some other classes of integrals
and briefly outline some of their relations with one another.
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4.For making your experiment you only need two pieces of paper of
the same type, of the same size.
5.In describing a displacement we do not need to make any reference
to the time in which the point moves from one position to the other.
6.It is important to have a choice of methods for obtaining latent
roots and latent vectors without labour, and the object of the
present paper is to augment the existing store of such methods.
7.When two displacements are to be added, the addition may be
performed by drawing a triangle.
8.The law of motion is sometimes expressed by saying that the body
has inertia.
9.By giving three real numbers in a definite order we may by any
one of various schemes determine the amount direction and sense of
the motion of the air at the point.
10.Liquids are assumed incompressible, although it is possible to
carry a liquid such as water through a process in which its density
changes, merely by subjecting the water to extreme pressure.
11.The problem is solved by representing the function by an
interpolation formula and then differentiating this formula as
many times as desired.
12.On changing the magnetic field round the conductor, a current
is set up in it.
13.Upon being heated to a high temperature many metallic
compounds are decomposed.
14.The molecular weights of many liquids can be determined by
vaporizing them and finding the densities of their vapours.
4.Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɞɨɩɨɥɧɟɧɢɹ
Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɞɨɩɨɥɧɟɧɢɹ ɨɬɜɟɱɚɟɬ ɧɚ ɜɨɩɪɨɫɵ ɱɬɨ?
ɱɟɦ? ɤ ɱɟɦɭ? ɜ ɱɟɦ? ɢ ɬ.ɞ. ɉɪɟɞɥɨɝ, ɫɬɨɹɳɢɣ ɩɟɪɟɞ ɝɟɪɭɧɞɢɟɦ,
ɡɚɜɢɫɢɬ ɨɬ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɝɥɚɝɨɥɚ ɢɥɢ ɩɪɢɥɚɝɚɬɟɥɶɧɨɝɨ.
Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɞɨɩɨɥɧɟɧɢɹ ɱɚɫɬɨ ɫɥɟɞɭɟɬ ɩɨɫɥɟ ɫɥɟɞɭɸɳɢɯ
ɫɨɱɟɬɚɧɢɣ ɫɥɨɜ: to succeed in (ɭɞɚɜɚɬɶɫɹ), to rely on
(ɩɨɥɚɝɚɬɶɫɹ), to object to (ɜɨɡɪɚɠɚɬɶ), to be responsible for
(ɨɛɴɹɫɧɹɬɶ), to keep from (ɭɞɟɪɠɢɜɚɬɶ) ɢ ɬ.ɞ.
He insists on using this substance in the experiment.
Ɉɧ ɧɚɫɬɚɢɜɚɟɬ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɣ ɫɭɛɫɬɚɧɰɢɢ ɜ
ɷɤɫɩɟɪɢɦɟɧɬɟ.
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ɉɪɢ ɩɟɪɟɜɨɞɟ ɧɚɞɨ ɭɱɢɬɵɜɚɬɶ, ɤɚɤɨɦɭ ɩɪɟɞɥɨɝɭ ɜ ɪɭɫɫɤɨɦ
ɹɡɵɤɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɚɧɧɵɣ ɚɧɝɥɢɣɫɤɢɣ ɩɪɟɞɥɨɝ, ɬɚɤ ɤɚɤ ɦɨɝɭɬ
ɛɵɬɶ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɪɭɫɫɤɢɣ ɷɤɜɢɜɚɥɟɧɬ ɚɧɝɥɢɣɫɤɨɝɨ ɝɥɚɝɨɥɚ
ɜɨɜɫɟ ɧɟ ɬɪɟɛɭɟɬ ɩɪɟɞɥɨɝɚ.
Wien was successful in deducing a law of radiation.
ȼɢɟɧɭ ɭɞɚɥɨɫɶ ɜɵɜɟɫɬɢ ɡɚɤɨɧ ɪɚɞɢɚɰɢɢ.
ɍɩɪɚɠɧɟɧɢɟ.
1.The reader must get used to using words, with which he is familiar
in other connections, as the technical terms of mathematics with
different meaning.
2.By Mexwell’s time, the physicists of the XIX century had
succeeded in formulating mathematically the quantitative aspect of
various electrical and magnetic phenomena that had been studied over
the proceeding centuries.
3.His work resulted in giving a new interpretation to many
phenomena.
4.So far only the quantum theory has succeeded in giving satisfactory
explanation of such a deviation.
5.No one has succeeded in proving the theorem which Fermat left in
the margin of a book.
6.Mathematically the idea is equivalent to looking at the present state
of deformation and pushing the process of arriving at this state back
into the past.
7.One system is the dual of another of the defining equations for one
system results from substituting analogous or dual variables and
constants in the equations describing the dual systems.
8. They have been decisive in developing sciences and have become a
way of approaching problems in all fields.
9.Today mathematicians are interested in studying number systems
in their entirety, in learning their properties and in learning how to
construct new ones.
10.One limitation inherent to all definitions based on pointing is that
we can at best point at examples of the object we are trying to define.
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5. Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɟɧɢɹ
Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɵɱɧɨ ɫɬɨɢɬ ɩɨɫɥɟ ɫɥɨɜɚ,
ɤɨɬɨɪɨɟ ɨɧ ɨɩɪɟɞɟɥɹɟɬ , ɨɬɜɟɱɚɟɬ ɧɚ ɜɨɩɪɨɫ ɤɚɤɨɣ? ɤɚɤɚɹ? ɤɚɤɢɟ ?
ɢ ɩɟɪɟɜɨɞɢɬɫɹ ɨɬɝɥɚɝɨɥɶɧɵɦ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɦ.
The operation of multiplying two integers “a”, “b” together is
one which is always a possible operation in accordance with the
definition of the operation of multiplication.
Ɉɩɟɪɚɰɢɹ ɭɦɧɨɠɟɧɢɹ ɞɜɭɯ ɱɢɫɟɥ “ɚ” ɢ “ɜ” ɹɜɥɹɟɬɫɹ ɜɫɟɝɞɚ
ɜɨɡɦɨɠɧɨɣ ɨɩɟɪɚɰɢɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɨɛ
ɨɩɟɪɚɰɢɹɯ ɭɦɧɨɠɟɧɢɹ.
ɍɩɪɚɠɧɟɧɢɟ.
1.Numerical differentiation is the process
of calculating the
derivatives of a function by means of a set of given values of that
function.
2. It ( his approximation) has the virtue of reducing the problem not
only to a linear but to an ordinary boundary value problem as well.
3.This is without doubt the first example of a proof of impossibility in
mathematics, and the mere fact of posing such a question implies a
clear distinction between a ratio and approximations to it.
4.In this the Greek mathematicians separated themselves voluntarily
from the “logisticians” or professional calculators who, like their
Egyptian and Babylonian predecessors, had no scruples about
treating fractions as if they were numbers, or adding a fraction to an
integer.
5.The problem of finding the equation of the straight line is the
simplest case of finding the equation of a curve.
6.Fermat must be awarded the honour of being the founding father of
number theory as a systematic science.
7.The development of the theory of turbulent motion is related to the
analysis of averaging methods and the problem of establishing the
system of functional relationships and mean-value equations.
8.This process of defining will have accomplished its task once it is
understood that the word “three’ refers to specific kinds of objects.
9.After all, at school they did not go to the trouble of telling us exactly
what the concept of a point could or could not be taken to
compromise.
10.The problem of finding a suitable mathematical model, namely,
suitable mathematical objects with which real objects or concepts
may be identified, is of major importance in all branches of science.
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ɍɋɅɈȼɇɕȿ ɉɊȿȾɅɈɀȿɇɂə
1. ɍɫɥɨɜɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ
ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɬɢɩɚ ɭɫɥɨɜɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ:
1. ɉɟɪɜɵɣ ɬɢɩ ɭɫɥɨɜɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ. ɋɤɚɡɭɟɦɨɟ ɝɥɚɜɧɨɝɨ ɢ
ɩɪɢɞɚɬɨɱɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɦɨɠɟɬ ɫɬɨɹɬɶ ɜ ɥɸɛɨɦ ɜɪɟɦɟɧɢ
ɢɡɴɹɜɢɬɟɥɶɧɨɝɨ ɧɚɤɥɨɧɟɧɢɹ. ȼ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɜ ɝɥɚɜɧɨɦ
ɩɪɟɞɥɨɠɟɧɢɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɭɩɨɬɪɟɛɥɹɟɬɫɹ Future ɢɥɢ Present
Indefinite, ɚ ɜ ɩɪɢɞɚɬɨɱɧɨɦ - Present Indefinite.
If the two functions are continuous, their sum, product and
quatient are continuous provided the denominator is not zero.
ȿɫɥɢ ɞɜɟ ɮɭɧɤɰɢɢ ɧɟɩɪɟɪɵɜɧɵ, ɢɯ ɫɭɦɦɚ, ɩɪɨɢɡɜɟɞɟɧɢɟ ɢ
ɱɚɫɬɧɨɟ ɧɟɩɪɟɪɵɜɧɵ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɞɟɥɢɬɟɥɶ ɧɟ ɪɚɜɟɧ ɧɭɥɸ.
2. ȼɬɨɪɨɣ ɬɢɩ ɭɫɥɨɜɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ. ɋɤɚɡɭɟɦɨɟ ɝɥɚɜɧɨɝɨ
ɩɪɟɞɥɨɠɟɧɢɹ ɫɬɨɢɬ ɜ ɫɨɫɥɚɝɚɬɟɥɶɧɨɦ ɧɚɤɥɨɧɟɧɢɢ (ɫɨɱɟɬɚɧɢɟ
should ɢɥɢ would ɫ Infinitive Indefinite), ɚ ɫɤɚɡɭɟɦɨɟ ɩɪɢɞɚɬɨɱɧɨɝɨ
ɩɪɟɞɥɨɠɟɧɢɹ ɜ Past Indefinite. ɋɤɚɡɭɟɦɨɟ ɤɚɤ ɝɥɚɜɧɨɝɨ, ɬɚɤ ɢ
ɩɪɢɞɚɬɨɱɧɨɝɨ
ɩɪɟɞɥɨɠɟɧɢɹ
ɩɟɪɟɜɨɞɢɬɫɹ
ɫɨɫɥɚɝɚɬɟɥɶɧɵɦ
ɧɚɤɥɨɧɟɧɢɟɦ ( ɮɨɪɦɨɣ ɝɥɚɝɨɥɚ ɜ ɩɪɨɲɟɞɲɟɦ ɜɪɟɦɟɧɢ + ɱɚɫɬɢɰɚ
ɛɵ) ɢ ɨɬɧɨɫɢɬɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɢɥɢ ɛɭɞɭɳɟɦɭ ɜɪɟɦɟɧɢ.
If one knew the dimensions of the body, he would easily calculate
its volume.
ȿɫɥɢ ɛɵ ɛɵɥɢ ɢɡɜɟɫɬɧɵ ɪɚɡɦɟɪɵ ɬɟɥɚ, ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɥɟɝɤɨ
ɜɵɱɢɫɥɢɬɶ ɟɝɨ ɨɛɴɟɦ.
ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɝɥɚɝɨɥ to be ɜ
ɩɪɢɞɚɬɨɱɧɨɦ ɩɪɟɞɥɨɠɟɧɢɢ ɢɦɟɟɬ ɮɨɪɦɭ were ɞɥɹ ɜɫɟɯ ɥɢɰ.
If there were no force resisting its motion, the speed of a ball would
remain unchanged.
ȿɫɥɢ ɛɵ ɧɟ ɛɵɥɨ ɫɢɥɵ, ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɟɝɨ ɞɜɢɠɟɧɢɸ,
ɫɤɨɪɨɫɬɶ ɲɚɪɚ ɨɫɬɚɜɚɥɚɫɶ ɛɵ ɧɟɢɡɦɟɧɧɨɣ.
3. Ɍɪɟɬɢɣ ɬɢɩ ɭɫɥɨɜɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ. ɋɤɚɡɭɟɦɨɟ ɝɥɚɜɧɨɝɨ
ɩɪɟɞɥɨɠɟɧɢɹ
ɜɵɪɚɠɟɧɨ
ɫɨɫɥɚɝɚɬɟɥɶɧɵɦ
ɧɚɤɥɨɧɟɧɢɟɦ
(ɫɨɱɟɬɚɧɢɟ should ɢ would ɫ Infinitive Perfect), ɚ ɫɤɚɡɭɟɦɨɟ
ɩɪɢɞɚɬɨɱɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɫɬɨɢɬ ɜ Past Perfect. ɋɤɚɡɭɟɦɨɟ ɤɚɤ
ɝɥɚɜɧɨɝɨ, ɬɚɤ ɢ ɩɪɢɞɚɬɨɱɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɩɟɪɟɜɨɞɢɬɫɹ ɧɚ
ɪɭɫɫɤɢɣ ɹɡɵɤ ɫɨɫɥɚɝɚɬɟɥɶɧɵɦ ɧɚɤɥɨɧɟɧɢɟɦ ɢ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ
ɩɪɨɲɟɞɲɟɝɨ ɜɪɟɦɟɧɢ.
If there had been no earth’s gravitation, the satellites would have
moved.
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ȿɫɥɢ ɛɵ ɧɟ ɡɟɦɧɚɹ ɝɪɚɜɢɬɚɰɢɹ, ɫɩɭɬɧɢɤɢ ɛɵ ɩɟɪɟɦɟɫɬɢɥɢɫɶ.
4. Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɥɨɜɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ ɦɨɝɭɬ ɜɜɨɞɢɬɶɫɹ
ɫɥɟɞɭɸɳɢɦɢ ɫɨɸɡɚɦɢ: unless (ɟɫɥɢ ɧɟ),
provided (that),
providing (that), on condition (that) (ɩɪɢ ɭɫɥɨɜɢɢ), even though
(ɞɚɠɟ ɟɫɥɢ), suppose, supposing (ɩɪɟɞɩɨɥɨɠɢɦ) , but for (ɟɫɥɢ
ɛɵ ɧɟ).
But for the power possessed by some church dignitaries Medieval
schools very easily might have disappeared completely.
ȿɫɥɢ ɛɵ ɧɟ ɜɥɚɫɬɶ, ɤɨɬɨɪɨɣ ɨɛɥɚɞɚɥɢ ɰɟɪɤɨɜɧɵɟ ɫɚɧɨɜɧɢɤɢ,
ɫɪɟɞɧɟɜɟɤɨɜɵɟ ɲɤɨɥɵ ɥɟɝɤɨ ɦɨɝɥɢ ɛɵ ɩɨɥɧɨɫɬɶɸ ɢɫɱɟɡɧɭɬɶ.
ɍɩɪɚɠɧɟɧɢɟ 1.
1.If a homogeneous body is symmetrical about some point, the centre
of gravity of the body coincides with the centre of symmetry.
2.If an experiment is repeated under the same conditions, the same
results will be obtained.
3.If the body is in stable equilibrium, then any change of position will
raise its centre of gravity, and the potential energy of the body will
increase.
4.If you have a child in school or college, you will appreciate how
badly we need a modern Euclid to make a clarification of algebra,
analytic geometry, and calculus.
5.The magnetic field of Earth is generated by electrically conductive
molten metals circulating in the core, through a process called the
self-sustaining dynamo. If Mercury’s magnetic field has a similar
source, then that planet must have a liquid interior.
6.If a set of possible values for variable “y“ are paired with the set
of values which can be assigned to another variable “x” in such a
way that the value of “x” determines the corresponding value for “y“ ,
then “y” is called the dependent variable, “x” the independent
variable.
7.If the planet’s rotation period is shorter than the satellite’s orbital
period (as is the case with the earth and the moon), the delay will
result in the displacement of the tidal maximums in the direction of
the planet’s rotation.
ɍɩɪɚɠɧɟɧɢɟ 2.
1.If molecules were not in motion, they could be packed in actual
contact like dead sardines in a can.
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2.If there were air on the moon, this would show during the eclipse as
a hazy covering around the moon.
3.If gravity had no effect on the earth’s atmosphere, the latter would
meander off into space.
4.If integration were defined as the process of finding a function with
given derivative, there would be a different integral for every
variable.
5.Jupiter is so big that if all the other plants were rolled into one, this
new globe would still be smaller than him.
6.If forces equal to the effective forces but acting in exactly opposite
directions were applied at each point of the system these would be
in equilibrium with the impressed forces.
7.If a gas at constant pressure could be cooled to a temperature of
273° below zero on the centigrade scale, its volume presumably
shrink 273/273 of its volume at 0° C. In other words , it would
occupy no volume at all.
8.If one knew the dimensions of the body, he would easily calculate
its volume.
9.If a compass needle were sensitive enough, it would swing back
and forth as the waves went on.
10.If the neutron and proton had the same mass, and if the Coulomb
energy were completely negligible, there should be a definite
correlation between the energy levels of isobars.
ɍɩɪɚɠɧɟɧɢɟ 3.
1.If the World War had not occurred, the average man would never
have heard of chlorine.
2. The Greeks considered abstract intellectual activity to be essentially
an end in itself requiring no further justification. No doubt Egyptian
geometers would have considered most Greek geometry useless.
3.Without Descartes’s technique, Newton would have had a terrible
time putting together the wonderful structure – part algebraic and part
geometric – which finally explained and analyzed how the planets
revolved about the sun.
4.What Abel and Galois might have accomplished in a normal
lifetime cannot even be conjectured that it would have been much
and of highest quality seems probable.
5.The numerical solution of differential equations has never quite
attained respectability among pure mathematicians. Otherwise surely
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the subject would have been much better standardized, the gaps in
our present knowledge would have been filled, and arguments
concerning which method is best would have been settled.
6.Telescopes were directed to search for the planet at the time and
place determined mathematically by Adams and Leverier. The planet
called Neptune was located. It was barely observable with the
telescopes of those days and would hardly have been noticed if
astronomers had not been looking for it at the predicted location.
7.If Einstein had done no more than to find an alternative and neater
expression for gravitation than Newton, he would have been the
Copernicus of the new era.
8.However, they would hardly have been able to understand what
we mean unless they had already been familiar with the idea of
numbers.
9.The derivation of universal laws undoubtedly had to wait and would
have been impossible without the creation of the calculus.
10.If Newton had published his «De analysi» in about 1672, there
would have been no problem of priority, for at that time Leibnitz
had not discovered the new analysis.
ɍɩɪɚɠɧɟɧɢɟ 4.
1.Masses which have equal inertias have also equal weights, provided
they are weighed in a vacuum at the same point of the earth.
2.Any force however small can give as great a velocity as may be
desired to any mass however great, provided it acts for a long time.
3.The change of velocity is not constant unless the change is constant
both in magnitude and direction.
4.Unless the gas is compressed into a very small volume, the average
distance between its molecules is very great as compared with their
dimensions.
5.When a body is suspended from a point round which it can move
freely, it will not rest unless its centre of gravity is in the vertical line
passing through the point of suspension.
6.But for the adroit coaxing and goading of Halley, Newton’s
“Principia” would probably never have been written.
7.Providing that a profound change were to occur, slip ought to take
place along the direction of maximum stress.
8.Unless the widening were small, this spectrum would not be very
faint compared with the others.
57

9.Unless the cathode C is water cooled, it will overheat and emit
gases.
10.But for the luminosity of this substance it would be difficult to
detect its properties.
ɋɈɋɅȺȽȺɌȿɅɖɇɈȿ ɇȺɄɅɈɇȿɇɂȿ
ɋɨɫɥɚɝɚɬɟɥɶɧɨɟ ɧɚɤɥɨɧɟɧɢɟ ɢɦɟɟɬ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɮɨɪɦɵ ɢ
ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɮɨɪɦɵ.
I. ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɮɨɪɦɵ ɫɨɫɥɚɝɚɬɟɥɶɧɨɝɨ ɧɚɤɥɨɧɟɧɢɹ
1. Ƚɥɚɝɨɥ to be ɢɦɟɟɬ ɮɨɪɦɭ be ɞɥɹ ɜɫɟɯ ɥɢɰ ɜ ɧɚɫɬɨɹɳɟɦ
ɜɪɟɦɟɧɢ:
If the pressure at any point be increased by any means , the
pressure at every other point will be increased to an equal extent.
ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɜ ɤɚɤɨɣ-ɬɨ ɬɨɱɤɟ ɛɭɞɟɬ ɭɜɟɥɢɱɟɧɨ
ɜ
ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ, ɞɚɜɥɟɧɢɟ ɜ ɥɸɛɨɣ ɞɪɭɝɨɣ ɬɨɱɤɟ ɛɭɞɟɬ
ɭɜɟɥɢɱɟɧɨ ɜ ɪɚɜɧɨɣ ɦɟɪɟ.
2. Ɇɨɠɟɬ ɭɩɨɬɪɟɛɥɹɬɶɫɹ ɜ ɩɪɢɞɚɬɨɱɧɵɯ ɩɪɟɞɥɨɠɟɧɢɹɯ ɩɨɫɥɟ
ɛɟɡɥɢɱɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɬɢɩɚ it is necessary:
It is necessary that atomic energy be used for industrial purposes.
ɇɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɚɬɨɦɧɚɹ ɷɧɟɪɝɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ
ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɥɟɣ.
3. ɂɥɢ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɢɞɚɬɨɱɧɵɯ ɩɪɟɞɥɨɠɟɧɢɹɯ,
ɡɚɜɢɫɹɳɢɯ ɨɬ ɝɥɚɝɨɥɨɜ ɢɥɢ ɨɬɝɥɚɝɨɥɶɧɵɯ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ ɜ
ɝɥɚɜɧɨɦ ɩɪɟɞɥɨɠɟɧɢɢ ɫɨ ɡɧɚɱɟɧɢɟɦ ɩɪɢɤɚɡɚɧɢɹ, ɫɨɜɟɬɚ ,
ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɢ ɬ.ɞ.
Einstaein suggested that we go further and regard the energy
emitted by an oscillator, as a quantum or corpuscle of radiant energy
which, preserving a certain degree of individuality, could only be
reabsorbed as a whole.
ɗɧɲɬɟɣɧ
ɩɪɟɞɥɨɠɢɥ
ɧɚɦ
ɞɜɢɝɚɬɶɫɹ
ɞɚɥɶɲɟ
ɢ
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɷɧɟɪɝɢɸ, ɢɡɥɭɱɚɟɦɭɸ ɨɫɰɢɥɥɹɬɨɪɨɦ…
ɗɧɲɬɟɣɧ ɩɪɟɞɥɨɠɢɥ, ɱɬɨɛɵ ɦɵ ɞɜɢɝɚɥɢɫɶ ɞɚɥɶɲɟ ɢ
ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɷɧɟɪɝɢɸ, ɢɡɥɭɱɚɟɦɭɸ ɨɫɰɢɥɥɹɬɨɪɨɦ…
4. ɂɥɢ ɜ ɩɪɢɞɚɬɨɱɧɵɯ ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɩɪɟɞɥɨɠɟɧɢɹɯ ɩɨɫɥɟ
ɫɨɸɡɚ as if:
The world itself behaves as if it were an enormous but weak magnet.
Ɇɢɪ ɜɟɞɟɬ ɫɟɛɹ ɬɚɤ, ɤɚɤ ɟɫɥɢ ɛɵ (ɫɥɨɜɧɨ) ɨɧ ɛɵɥ ɛɨɥɶɲɢɦ, ɧɨ
ɫɥɚɛɵɦ ɦɚɝɧɢɬɨɦ.
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ɉɪɢɦɟɱɚɧɢɟ. 1. Ƚɥɚɝɨɥ to be ɢɦɟɟɬ ɮɨɪɦɭ were ɞɥɹ ɜɫɟɯ ɥɢɰ
ɜ ɩɪɨɲɟɞɲɟɦ ɜɪɟɦɟɧɢ. Ɏɨɪɦɚ ɩɪɨɲɟɞɲɟɝɨ ɜɪɟɦɟɧɢ
ɫɨɫɥɚɝɚɬɟɥɶɧɨɝɨ ɧɚɤɥɨɧɟɧɢɹ
(were) ɭɩɨɬɪɟɛɥɹɟɬɫɹ ɝɥɚɜɧɵɦ
ɨɛɪɚɡɨɦ ɜ ɩɪɢɞɚɬɨɱɧɨɣ ɱɚɫɬɢ ɭɫɥɨɜɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ:
1. If a compass needle were sensitive enough, it would swing back
and forth as the waves went on.
ȿɫɥɢ ɛɵ ɫɬɪɟɥɤɚ ɤɨɦɩɚɫɚ ɛɵɥɚ ɞɨɫɬɚɬɨɱɧɨ ɱɭɜɫɬɜɢɬɟɥɶɧɚ,
ɨɧɚ ɛɵ ɤɨɥɟɛɚɥɚɫɶ ɜɩɟɪɟɞ ɢ ɧɚɡɚɞ ɩɨ ɦɟɪɟ ɞɜɢɠɟɧɢɹ ɜɨɥɧ.
2. Were it not for the magnetic field due to coil B the particles
would strike the screen S.
ȿɫɥɢ ɛɵ ɧɟ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɜɨɡɧɢɤɲɟɟ ɢɡ-ɡɚ ɤɚɬɭɲɤɢ ȼ ,
ɱɚɫɬɢɰɵ ɭɞɚɪɹɥɢ ɛɵ ɜ ɷɤɪɚɧ S.
2. ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɮɨɪɦɵ ɫɨɫɥɚɝɚɬɟɥɶɧɨɝɨ ɧɚɤɥɨɧɟɧɢɹ
ɨɫɬɚɥɶɧɵɯ ɝɥɚɝɨɥɨɜ ɫɨɜɩɚɞɚɸɬ
ɫ ɮɨɪɦɚɦɢ ɢɡɴɹɜɢɬɟɥɶɧɨɝɨ
ɧɚɤɥɨɧɟɧɢɹ
ɜ ɧɚɫɬɨɹɳɟɦ ɜɪɟɦɟɧɢ (Present Indefinite), ɡɚ
ɢɫɤɥɸɱɟɧɢɟɦ ɮɨɪɦɵ 3 ɥɢɰɚ ɟɞ.ɱ. , ɝɞɟ ɨɧɢ ɧɟ ɢɦɟɸɬ ɨɤɨɧɱɚɧɢɹ
-s.
In order that a vertex of this system be a boundary vertex it is
necessary and sufficient that it lie on the boundary of the set S.
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɟɪɲɢɧɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɥɚɫɶ
ɝɪɚɧɢɱɚɳɟɣ ɜɟɪɲɢɧɨɣ, ɧɟɨɛɯɨɞɢɦɨ ɢ ɫɭɳɟɫɬɜɟɧɧɨ, ɱɬɨɛɵ ɨɧɚ
ɪɚɫɩɨɥɚɝɚɥɚɫɶ ɧɚ ɝɪɚɧɢɰɟ ɦɧɨɠɟɫɬɜɚ S.
ɍɩɪɚɠɧɟɧɢɟ 1.
1.If a rigid body be moving under the influence of a central force,
the motion of the centre of gravity is not generally the same as if the
whole mass collected at the centre of gravity and it were then acted
on by the same central force.
2.The principle asserts that, if the attraction of the central force on
each element of the body be found , the motion of the centre of
gravity is the same as if these forces were applied at the centre of
gravity parallel to their original direction.
3.If the force “x” be increased by the factor “z” all the velocities
will be increased.
4.Thales of Miletus is credited with the discovery that amber on being
rubbed can attract light bodies. If this be true, he can be acclaimed as
the discoverer of electricity.
5.From the results of experiments we learn that, if a body be left fall
towards the earth in vacuum, it will move with an acceleration which
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is always the same at the same place on the earth, but which varies
slightly for different places.
6.If “T” be the mean time between collisions of the ion with
molecules, the final velocity the ion acquire on an average between
consecutive collisions is (Ec/m).
7.If the neutron and proton had the same mass, and if the Coulomb
energy were completely negligible, there should be a definite
correlation between the energy levels of isobars.
8.If one were to measure the degree of ionization of a compound in a
concentrated solution, and then measure the degree of ionization of
the same compound in a more dilute solution, he would learn that
increasing the volume of the solvent increases the degree of
ionization.
9.Providing that a profound change were to occur, slip ought to take
place along the direction of maximum stress.
10.Unless the widening were small, this spectrum would not be very
faint compared with others.
11.If atomic nuclei contain electrons, their charges should be always
whole multiples of the electronic charge.
12.On Venus were it not for the horrid humid climate, we should
probably feel quite at home.
ɍɩɪɚɠɧɟɧɢɟ 2.
1.Because the chapter is intended primarily for reference it is
suggested that the reader review the first two sections and then turn
to chapter one.
2.It is sufficient, in order that the object may be regarded under the
form of unity, that it be so far distinct from other objects, as to be
recognized at the time when it is counted, as discrete and identifiable.
3.At each point of indeterminacy of the function, it is immaterial
whether the function be capable of having all, or only some, values
between the limits of indeterminacy; thus there is no loss of
generality, if the function be regarded as having two values only at
each such point, viz., the two limits of indeterminacy at the point.
ɍɩɪɚɠɧɟɧɢɟ 3.
1.The necessary and sufficient condition that a particle constrained
to a smooth surface or curve be in equilibrium under the action of an
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applied force “f” is that “f” be normal to the surface or curve at the
particle.
2.The necessary and sufficient condition that a rigid body with a
fixed point “0 ” be in equilibrium is that the moment of the applied
forces with respect to “0 ” be zero.
3.If the boundary value is not prescribed at an isolated point of
discontinuity for the boundary values, or at infinity, the condition
that the harmonic function be uniformly bounded in some
neighborhood of this point makes Dirichlet’s problem determinate.
4.The development of the telegraph required that information be
broken down into elementary signals.
5.Archimedes refused to obey the soldier’s order that he accompany
him to the Roman leader until he had worked out his problem.
ɍɩɪɚɠɧɟɧɢɟ 4.
1.In addition and subtraction the figures must be so placed that the
decimal points come under each other. The operation can then be
carried out just as if we were dealing with whole numbers.
2.In determining the orbit of a planet we may neglect the acceleration
of the sun as if it were at rest.
3.The principle asserts that, if the attraction of the central force on
each element of the body be found, the motion of the centre of
gravity is the same as if these forces were applied at the centre of
gravity parallel to their original directions.
4.Sometimes, sitting in a railroad car and looking out of the window
at cars on another track, you have probably noticed those cars and
even telegraph poles look as if they were beginning to move
backward.
5.If we were to take a powerful magnet and move it along the surface
of the disc near the edge as if stoking it, but not actually touching it,
the disc would rotate because of the reaction of the eddy currents.
6.Cantor operated with infinite sets as if infinity were an activity.
7.Magnetism is very often treated as if it were a subject as
fundamental as electricity.
2. Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɮɨɪɦɵ ɫɨɫɥɚɝɚɬɟɥɶɧɨɝɨ ɧɚɤɥɨɧɟɧɢɹ
1. ɂɡɦɟɧɹɸɳɢɟɫɹ ɩɨ ɥɢɰɚɦ ɝɥɚɝɨɥɵ should (1 ɥɢɰɨ ɟɞ. ɢ ɦɧ.
ɱɢɫɥɚ) ɢ would (2 ɢ 3 ɥɢɰɚ ɟɞ. ɢ ɦɧ. ɱɢɫɥɚ) + ɢɧɮɢɧɢɬɢɜ ɛɟɡ
ɱɚɫɬɢɰɵ to , ɤɨɬɨɪɵɟ ɭɩɨɬɪɟɛɥɹɸɬɫɹ:
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ɚ) ɜ ɝɥɚɜɧɨɣ ɱɚɫɬɢ ɭɫɥɨɜɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ II ɢ III ɬɢɩɨɜ (ɫɦ.
ɩɨɞɪɨɛɧɟɟ ɜ ɝɥ. ɍɫɥɨɜɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ).
ɛ) ɜ ɩɪɨɫɬɵɯ ɩɪɟɞɥɨɠɟɧɢɹɯ
There would be no life without water.
Ȼɟɡ ɜɨɞɵ ɧɟ ɛɵɥɨ ɛɵ ɠɢɡɧɢ.
2. ɇɟ ɢɡɦɟɧɹɸɳɢɟɫɹ ɩɨ ɥɢɰɚɦ ɝɥɚɝɨɥɵ shɨuld (may, might ɫɦ.
ɩɨɞɪɨɛɧɟɟ ɜ ɝɥ.
ɂɧɮɢɧɢɬɢɜ: 9.ɂɧɮɢɧɢɬɢɜ ɜ ɫɨɫɬɚɜɧɨɦ
ɦɨɞɚɥɶɧɨɦ ɝɥɚɝɨɥɶɧɨɦ ɫɤɚɡɭɟɦɨɦ) + ɢɧɮɢɧɢɬɢɜ ɛɟɡ ɱɚɫɬɢɰɵ to.
ɍɩɨɬɪɟɛɥɹɟɬɫɹ :
ɚ) ɜ ɩɪɢɞɚɬɨɱɧɵɯ ɩɪɟɞɥɨɠɟɧɢɹɯ ɩɨɫɥɟ ɛɟɡɥɢɱɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ
ɬɢɩɚ: it is necessary (that) (ɧɟɨɛɯɨɞɢɦɨ) , it is important
(ɜɚɠɧɨ),it is essential (ɫɭɳɟɫɬɜɟɧɧɨ, ɧɟɨɛɯɨɞɢɦɨ), it is desirable
(ɠɟɥɚɬɟɥɶɧɨ), it is likely (ɜɟɪɨɹɬɧɨ) ɢ ɬ.ɞ.
It is essential that this method should be recommended.
ɋɭɳɟɫɬɜɟɧɧɨ (ɧɟɨɛɯɨɞɢɦɨ), ɱɬɨɛɵ ɷɬɨɬ ɦɟɬɨɞ ɛɵɥ
ɪɟɤɨɦɟɧɞɨɜɚɧ.
ɛ) ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɢɞɚɬɨɱɧɵɯ ɩɪɟɞɥɨɠɟɧɢɹɯ, ɡɚɜɢɫɹɳɢɯ ɨɬ
ɝɥɚɝɨɥɨɜ ɢɥɢ ɨɬɝɥɚɝɨɥɶɧɵɯ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ ɜ ɝɥɚɜɧɨɦ
ɩɪɟɞɥɨɠɟɧɢɢ ɫɨ ɡɧɚɱɟɧɢɟɦ ɩɪɢɤɚɡɚ, ɫɨɜɟɬɚ, ɬɪɟɛɨɜɚɧɢɹ,
ɫɨɠɚɥɟɧɢɹ.
They insisted that you should pay attention to this phenomenon.
Ɉɧɢ ɧɚɫɬɚɢɜɚɥɢ ɧɚ ɬɨɦ, ɱɬɨɛɵ ɜɵ ɨɛɪɚɬɢɥɢ ɜɧɢɦɚɧɢɟ ɧɚ
ɷɬɨ ɹɜɥɟɧɢɟ.
ɜ) ɜ ɩɪɢɞɚɬɨɱɧɨɣ ɱɚɫɬɢ ɭɫɥɨɜɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɞɥɹ ɜɵɪɚɠɟɧɢɹ
ɦɚɥɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɫɥɨɜɢɹ.
If all the people of the world should count the atoms in a drop of
water, they would not be able to finish their work even in ten thousand
years.
ȿɫɥɢ ɛɵ ɥɸɞɢ ɜɫɟɝɨ ɦɢɪɚ ɩɨɫɱɢɬɚɥɢ ɚɬɨɦɵ ɜ ɤɚɩɥɟ ɜɨɞɵ, ɨɧɢ
ɧɟ ɫɦɨɝɥɢ ɛɵ ɡɚɤɨɧɱɢɬɶ ɫɜɨɸ ɪɚɛɨɬɭ ɞɚɠɟ ɱɟɪɟɡ ɞɟɫɹɬɶ ɬɵɫɹɱ
ɥɟɬ.
ɍɩɪɚɠɧɟɧɢɟ 1.
1.The nearer you moved to the equator, the hotter the climate would
become.
2.Maxwell noticed that the addition of a new term to Ampere’s law
would secure the consistency of the laws of electromagnetism and
therefore decided to add it.
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3.We tried to solidify this substance but it would not, for the pressure
was too law.
4.The astronomers of the past would say, when the planet Mars was in
a spot directly opposite to that occupied by the sun, that Mars is in
opposition to the sun.
5.The line of quickest descent from a given point to a curve in the
same vertical plane is the straight line down which a body would slide
from the given point to the given curve in the shortest time.
6.The absolute zero is the temperature at which an ideal gas would
have zero volume at any finite pressure.
7.Suppose, just for the sake of an argument, that the large ball should
come to rest after the impact.
8.Electrons at less than a million volts would reach practically a
constant speed.
ɍɩɪɚɠɧɟɧɢɟ 2.
1.The professor insisted that the students should pay attention to this
phenomenon.
2.The professor suggested that he should repeat the experiment
under different conditions.
3.The use of struts enters very largely into airplane construction,
hence it is important that the theory underlying the formulae
employed in their design should be clearly understood and
appreciated.
4.That the body may be in equilibrium under two forces it is
necessary that the two forces P and Q should be equal and opposite.
5.Heated materials always expanding, it was necessary to find such a
metal which would expand on heating to the same amount as glass
and, therefore, would remain airtight when the lamp became hot.
6.It is very unlikely that there should exist a proof of the famous
theorem based on any methods one can reasonably assume Fermat
could have made.
7.It was but natural that Newton should spend much time and
considerable amount of money on what we should call alchemy, but
what in his day was orthodox chemistry.
8.Since Newton’s second law involves the resultant of all the forces
exerted on a body, it is extremely important that one should learn
as early as possible how to recognize just what forces are exerted on a
particular body.
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ɍɩɪɚɠɧɟɧɢɟ 3.
1.If the air molecules were stationary, we should expect the smoke
particles to be stationary too.
2.If we were to adhere in the problem of electric conductivity to the
idea of perfectly free electrons, the result would be an infinitely great
conductivity.
3.If the atoms are in this position, we should expect the first and
forth spectra to be absent, and the fifth spectrum to be enhanced.
4.If it should turn out that when applied the axioms of the Theory of
Sets lead to a contradiction, it would mean that the observed
contradiction was inherent in the fundamental principles of the Theory
of Sets, and that these principles would therefore require to be
modified.
5.If formalized mathematics were as simple as the game of chess,
then once our chosen formalized language had been described there
would remain only the task of writing out proofs in this language.
ɗɆɎȺɌɂɑȿɋɄɂȿ ɄɈɇɋɌɊɍɄɐɂɂ
ɗɦɮɚɬɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɧɚɡɵɜɚɸɬɫɹ ɫɢɧɬɚɤɫɢɱɟɫɤɢɟ
ɫɬɪɭɤɬɭɪɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɞɟɥɹɟɬɫɹ ɬɨɬ ɢɥɢ ɢɧɨɣ ɱɥɟɧ ɩɪɟɞɥɨɠɟɧɢɹ
ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ.
1. Ɉɛɪɚɬɧɵɣ ɩɨɪɹɞɨɤ ɫɥɨɜ (ɢɧɜɟɪɫɢɹ)
Ɉɛɪɚɬɧɵɣ ɩɨɪɹɞɨɤ ɫɥɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɤɚɤɨɝɨɥɢɛɨ ɜɬɨɪɨɫɬɟɩɟɧɧɨɝɨ ɱɥɟɧɚ ɩɪɟɞɥɨɠɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɜɵɞɟɥɹɟɦɵɣ
ɱɥɟɧ ɩɪɟɞɥɨɠɟɧɢɹ ɜɵɧɨɫɢɬɫɹ ɧɚ ɩɟɪɜɨɟ ɦɟɫɬɨ, ɱɬɨ
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɛɪɚɬɧɵɦ ɩɨɪɹɞɤɨɦ ɫɥɨɜ.
No sooner has the current started running in one direction than
back it comes again.
ɇɟ ɭɫɩɟɟɬ ɬɨɤ ɧɚɱɚɬɶ ɞɜɢɠɟɧɢɟ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɤɚɤ
ɬɭɬ ɠɟ ɞɜɢɠɟɬɫɹ ɧɚɡɚɞ.
Ʉɚɤ ɬɨɥɶɤɨ ɬɨɤ ɧɚɱɢɧɚɟɬ ɞɜɢɝɚɬɶɫɹ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ,
ɨɧ ɧɟɦɟɞɥɟɧɧɨ ɜɧɨɜɶ ɞɜɢɠɟɬɫɹ ɧɚɡɚɞ.
ɂɧɨɝɞɚ ɧɚ ɩɟɪɜɨɟ ɦɟɫɬɨ ɜɵɧɨɫɢɬɫɹ ɝɥɚɝɨɥ should, ɤɨɬɨɪɵɣ ɜ
ɷɬɨɦ ɫɥɭɱɚɟ ɩɟɪɟɜɨɞɢɬɫɹ ɧɚ ɪɭɫɫɤɢɣ ɤɚɤ ɛɭɞɶ, ɢɥɢ ɭɫɥɨɜɧɨɟ ɟɫɥɢ
ɛɵ.
Should this problem be really so absurd, the men of science would
hardly have taken so deep an interest in its solution.
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Ȼɭɞɶ ɷɬɚ ɩɪɨɛɥɟɦɚ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɫɬɨɥɶ ɚɛɫɭɪɞɧɚ, ɭɱɟɧɵɟ
ɟɞɜɚ ɥɢ ɬɚɤ ɝɥɭɛɨɤɨ ɡɚɢɧɬɟɪɟɫɨɜɚɥɢɫɶ ɛɵ ɟɟ ɪɟɲɟɧɢɟɦ.
ȿɫɥɢ ɛɵ ɷɬɚ ɩɪɨɛɥɟɦɚ ɛɵɥɚ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɫɬɨɥɶ ɚɛɫɭɪɞɧɚ,
ɭɱɟɧɵɟ ɟɞɜɚ ɥɢ ɬɚɤ ɝɥɭɛɨɤɨ ɡɚɢɧɬɟɪɟɫɨɜɚɥɢɫɶ ɛɵ ɟɟ ɪɟɲɟɧɢɟɦ.
ɍɩɪɚɠɧɟɧɢɟ.
1.Should the oscillator burst into free oscillations the frequency would
be very unstable.
2.Should the contents of this volume prove of any assistance to the
students, the author will be amply rewarded.
3.Should the uniform change in volume continue during the cooling
of a gas to very low temperatures, the gas sample, would have no
volume at –273°.
4.Should an economist attempt to simplify the social problems by
making assumptions about some of the variables involved he is likely
to make the problem so artificial that it no longer has any bearing on
the real situation.
5.Should the problem of this kind be so absurd, the men of science
would hardly have taken so deep an interest in its solution.
6.Should the contents of this volume prove of any assistance to others
in enabling them to proceed with the study of more advanced treatises
the author will be amply rewarded for his task.
7.If there were no sunshine, the world would have no sources of
power for running machinery. Were it not for instruments that have
been invented to study the heavens, we should probably know very
little more about the sun that ancient peoples knew.
8.Were it not for the urging and financial assistance of the astronomer
E.Halley, the Mathematical Principles of Natural Philosophy, which
embodied the fruit of Newton’s work, would never have been
published.
2. ɍɫɢɥɢɬɟɥɶɧɨɟ “do”
1. ɍɫɢɥɢɬɟɥɶɧɨɟ do ɭɩɨɬɪɟɛɥɹɟɬɫɹ ɜ ɭɬɜɟɪɞɢɬɟɥɶɧɵɯ ɢ
ɩɨɜɟɥɢɬɟɥɶɧɵɯ ɩɪɟɞɥɨɠɟɧɢɹɯ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɢɧɮɢɧɢɬɢɜɨɦ
ɫɦɵɫɥɨɜɨɝɨ ɝɥɚɝɨɥɚ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɤɨɬɨɪɵɦ ɫɬɨɢɬ. ɉɪɢ
ɷɬɨɦ ɫɨɯɪɚɧɹɟɬɫɹ ɩɪɹɦɨɣ ɩɨɪɹɞɨɤ ɫɥɨɜ. ɉɪɢ ɩɟɪɟɜɨɞɟ ɧɚ ɪɭɫɫɤɢɣ
ɹɡɵɤ ɫɬɪɭɤɬɭɪ ɫ ɭɫɢɥɢɬɟɥɶɧɵɦ do ɩɟɪɟɞ ɫɤɚɡɭɟɦɵɦ ɞɨɛɚɜɥɹɟɬɫɹ
ɜɫɟ ɠɟ, ɞɟɣɫɬɜɢɬɟɥɶɧɨ, ɮɚɤɬɢɱɟɫɤɢ, ɧɚ ɫɚɦɨɦ ɞɟɥɟ.
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This field does not affect the forward motion of the electrons but
does act upon the transverse motion.
ɗɬɨ ɩɨɥɟ ɧɟ ɜɥɢɹɟɬ ɧɚ ɞɜɢɠɟɧɢɟ ɷɥɟɤɬɪɨɧɨɜ ɜɩɟɪɟɞ, ɚ
ɮɚɤɬɢɱɟɫɤɢ (ɞɟɣɫɬɜɢɬɟɥɶɧɨ, ɧɚ ɫɚɦɨɦ ɞɟɥɟ) ɞɟɣɫɬɜɭɟɬ ɧɚ
ɩɨɩɟɪɟɱɧɨɟ ɞɜɢɠɟɧɢɟ.
2. Ɉɞɧɚɤɨ, ɜ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ
ɨɛɪɚɬɧɵɣ ɩɨɪɹɞɨɤ ɫɥɨɜ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɱɥɟɧɨɜ
ɩɪɟɞɥɨɠɟɧɢɹ. ȿɫɥɢ ɫɤɚɡɭɟɦɨɟ ɫɬɨɢɬ ɜ Present ɢɥɢ Past Indefinite ,
ɬɨ ɩɪɢ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ ɫɥɨɜ ɩɟɪɟɞ ɩɨɞɥɟɠɚɳɢɦ ɫɬɨɢɬ
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɥɚɝɨɥ to do, ɤɨɬɨɪɵɣ ɧɟ ɫɥɟɞɭɟɬ ɫɦɟɲɢɜɚɬɶ ɫ
ɭɫɢɥɢɬɟɥɶɧɵɦ do. ɉɪɢ ɭɫɢɥɢɬɟɥɶɧɨɦ do ɩɨɪɹɞɨɤ ɫɥɨɜ ɜɫɟɝɞɚ
ɩɪɹɦɨɣ, ɚ ɩɪɢ ɜɵɧɟɫɟɧɢɢ ɜɵɞɟɥɹɟɦɨɝɨ ɜɬɨɪɨɫɬɟɩɟɧɧɨɝɨ ɱɥɟɧɚ
ɩɪɟɞɥɨɠɟɧɢɹ ɧɚ ɩɟɪɜɨɟ ɦɟɫɬɨ ɨɛɵɱɧɨ ɢɦɟɟɬɫɹ ɱɚɫɬɢɱɧɚɹ
ɢɧɜɟɪɫɢɹ.
Ʉɪɨɦɟ ɬɨɝɨ ɨɛɪɚɬɧɵɣ ɩɨɪɹɞɨɤ ɫɥɨɜ ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɧɟɤɨɬɨɪɵɟ
ɫɥɨɜɨɫɨɱɟɬɚɧɢɹ, ɬɚɤɢɟ ɤɚɤ, ɧɚɩɪɢɦɟɪ, not until, ɤɨɬɨɪɨɟ
ɩɟɪɟɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ, ɜɩɥɨɬɶ ɞɨ, (ɟɫɥɢ until – ɩɪɟɞɥɨɝ) ɢɥɢ
ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ (ɟɫɥɢ until – ɫɨɸɡ).
Not until 1930 did the first evidence of the actual existence of such
uncharged particles, called neutrons come forth.
ɂ ɬɨɥɶɤɨ ɩɨɫɥɟ ( ɜ )1930 ɩɨɹɜɢɥɨɫɶ ɩɟɪɜɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ
ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɚɤɢɯ ɧɟɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ, ɧɚɡɜɚɧɧɵɯ
ɧɟɣɬɪɨɧɚɦɢ.
ȼɩɥɨɬɶ ɞɨ 1930
ɧɟ ɛɵɥɨ ɩɟɪɜɨɝɨ ɫɜɢɞɟɬɟɥɶɫɬɜɚ
ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɚɤɢɯ ɧɟɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ,
ɧɚɡɜɚɧɧɵɯ ɧɟɣɬɪɨɧɚɦɢ.
ɍɩɪɚɠɧɟɧɢɟ 1.
1.Experiments showed that the values of “a” actually obtained did
indeed have this range of volumes.
2.We were discussing so far what happens to a body when fɨrces do
not act on it . Let us now consider what happens when forces do act
on it.
3.We shall assume that “f ” either is in a form or can be brought into a
form which makes it a regular function of its arguments: in that case,
we have seen that Cauchy’s existence theorem applies and that
integrals characterized by certain properties, do exist.
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4.These molecules are too small to be seen, even with the
microscope, but strong experimental evidence seems to show that
they do exist.
5.The earth’s magnetic field, though not of great intrusions, does
extend over a large region and should serve as a huge magnetic
spectrograph to sort out charged particles of various kind.
6.Today it seems certain that a given ion does have a unique mobility,
one that does not change with time.
7.The condition proved necessary for equilibrium in the above
theorem consequently also holds for the exterior forces of every subset
of a set which is in equilibrium and if it does hold for every subset it
is sufficient for the equilibrium of the given set.
ɍɩɪɚɠɧɟɧɢɟ 2.
1.Little did people realize a few years ago that the force of running
water would some day be furnishing electricity for lighting and
heating homes, for running street–cars, and furnishing power for
factories.
2.Only at a rather advanced stage of intellectual development does the
abstract character of the idea of number become clear.
3.Gauss founded a new dynasty of mathematicians. No longer do we
find lawyers, diplomats, or even many scientists pursuing mathematics
as a side line in their spare time.
4.Not only does a computer control processes and movements outside
itself, but it can also control itself.
5.Not only does water expand when it is being cooled between 4° and
0°,but when it changes to the solid there is marked expansion.
6.Not only did the Arabs produce the most able men of war of their
day, but, subjected to the diverse cultural influences swept up by
their conquests, they produced a group of artists, scientists and
mathematicians that is the marvel of history.
7.Not until after the humanistic movement revived the study of Greek
in Europe did Greek words begin to enter the English vocabulary in
great quantity.
8.Especially in considering input-output equipment and systems does
one become aware of the great potentialities for employing automatic
digital computers in a general language sense as well as in a
mathematical sense.
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ɇȿɄɈɌɈɊɕȿ ɉɊɂɆȿɊɕ ɑɌȿɇɂə
ɎɈɊɆɍɅ ɉɈ-ȺɇȽɅɂɃɋɄɂ
1. a = b
2. a  b
3. a § b
4. a > b
5. a » b
6. a < b
7. a « b
8. a  b
9. x ĺ 
10. ¨
11. a´
12. a´´
13. a´´´
14. Ɨ
15. å
16. an
17. ɉ
18. 87° 6' 10''
19. x²

20. y³
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a equals b
a is equal to b
a is not equal to b
a is not b
a approximately equals b
a is greater than b
a is substantially
greater than b
a is less than b
a is substantially less than b
a is greater than or equals b
x tends to infinity
Laplacian
a prime
a double prime
a second prime
a triple prime
a) a vector
b) the mean value of a
the first derivative
a nth
a sub n
a suffix n
product
eighty seven degrees
six minutes ten seconds
a) x square; x squared
b) the square of x
c) the second power of x
d) x to the second power
a) y cube; y cubed
b)the cube of y
c) the third power of y
d) y raised to the
third power

21.¥Ȧ16 = 4
22. ³¥Ȧ 27 = 3
23. a  b

c

24. (a b)²
25. c – b = a

26. (2x – y)
27. ab² = ab
b
28. __a__= 0

29. x ± ¥ȦȦx²- y²
y
30. 1/2
31. 1/3
32. 3/4
33. 25/57
34. 3 ¾
35. 0.5
.5

36. 0.002
.002

the square root of
sixteen is four
the cube root of
twenty seven is three
a plus b is c
a plus b equals c
a plus b is equal to c
a plus b makes c
a plus b all squared
c minus b is a
c minus b equals a
c minus b is equal to a
c minus b leaves a
bracket two x minus y
close the bracket
ab square (divided) by b
equals ab
a) a divided by infinity
is infinitely small
b) a divided by infinity
is equal to zero
x plus or minus square root
of x square minus y square
all over y
a (one) half
a (one) third
three quarters,
three fourths
twenty five fifty sevenths
three and three quarters
a)0 [ ou ] point five
b)zero point five
c)nought point five
d)point five
e)one half
a)0 [ou]point 0[ou]
0[ou] two
b)zero point zero zero two
c) point two oes[ouz] two
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37. 0.0000001
38. 15.505

0[ou] point six zeros one
a)fifteen point five
zero five
b)fifteen point five
0[ou] five

m

39.



n

40. V=U¥Ȧ sin²i – cos²i = u

41. tan r =

tan i
1

42. log 2 = 0.301

43. a³ = logcd

44. 4c+W3+2n1a' +Rn =33 1/3

45.P cr =
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ʌ ²El
41²

a) the integral from
n to m
b) integral between limits
n and m
V equals U square root of
sine square i minus cosine
square i equals u
tangent r equals tangent i
divided by 1
the logarithm of two
equals zero point three
zero one
a cubed is equal to the
logarithm of d to the
base c
four c plus W third plus
two n first a prime plus
capital R nth equals thirty
three and one third
capital P sub (suffix) cr
(critical) equals ʌ [pai]
square capital El all over
four l square

ɈȽɅȺȼɅȿɇɂȿ:
ɑɚɫɬɶ I:
1.Numbers and hieroglyphics (4); 2.Mathematics,arithmetic, and
geometry (4); 3.Quantaty and number: Pythagoras (5); 4.Ratio and
irrationals (6); 5.The influence of Pythagoras (7); 6.The triumph of
geometry (8); 7.Spherical astronomy (8); 8.Motion and vacuum (9);
9.Hellenistic mathematics: Euclid (10); 10.Hellenistic astronomy:
Hipparhus and Ptolemy (11); 11.Hellenistic mechanics: Archimedes
(12).
1.Ƚɟɨɦɟɬɪɢɹ ɱɢɫɟɥ (13); 2.Ɇɚɬɟɦɚɬɢɤɚ ɢ ɫɟɧɫɚɰɢɢ (15);3. Ɍɟɨɪɢɹ
ɤɨɫɦɢɱɟɫɤɢɯ ɧɢɬɟɣ (15); 4. ɋɢɥɵ Ʉɨɪɢɨɥɢɫɚ (16); 5.Ɇɚɹɬɧɢɤ
Ɏɭɤɨ (17); 6.Ɇɢɪɨɜɚɹ ɥɢɧɢɹ (18).
ɑɚɫɬɶ II:
ɂɧɮɢɧɢɬɢɜ ɢ ɢɧɮɢɧɢɬɢɜɧɵɟ ɨɛɨɪɨɬɵ.
1.ɂɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ ɩɨɞɥɟɠɚɳɟɝɨ (20); 2.ɂɧɮɢɧɢɬɢɜ ɜ
ɫɨɫɬɚɜɧɨɦ ɢɦɟɧɧɨɦ ɫɤɚɡɭɟɦɨɦ (21) ; 3.ɂɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ
ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɰɟɥɢ ɢ ɫɥɟɞɫɬɜɢɹ (22); 4.ɂɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ
ɨɩɪɟɞɟɥɟɧɢɹ (23); 5.ɂɧɮɢɧɢɬɢɜ ɜ ɮɭɧɤɰɢɢ ɞɨɩɨɥɧɟɧɢɹ (25) ;
6.Ɉɛɨɪɨɬ ɨɛɴɟɤɬɧɵɣ ɩɚɞɟɠ ɫ ɢɧɮɢɧɢɬɢɜɨɦ (ɢɧɮɢɧɢɬɢɜ ɜ
ɫɥɨɠɧɨɦ ɞɨɩɨɥɧɟɧɢɢ) (26) ; 7.Ɉɛɨɪɨɬ ɢɦɟɧɢɬɟɥɶɧɵɣ ɩɚɞɟɠ ɫ
ɢɧɮɢɧɢɬɢɜɨɦ (ɢɧɮɢɧɢɬɢɜ ɜ ɫɨɫɬɚɜɧɨɦ ɝɥɚɝɨɥɶɧɨɦ ɫɤɚɡɭɟɦɨɦ)
(28); 8.ɂɧɮɢɧɢɬɢɜ
ɜ ɫɨɫɬɚɜɧɨɦ ɦɨɞɚɥɶɧɨɦ ɝɥɚɝɨɥɶɧɨɦ
ɫɤɚɡɭɟɦɨɦ (32) : 8.1 Ƚɥɚɝɨɥ “must” (32) , 8.2 Ƚɥɚɝɨɥ “may” (34) ,
8.3 Ƚɥɚɝɨɥ “can” (36) .
ɉɪɢɱɚɫɬɢɹ ɢ ɩɪɢɱɚɫɬɧɵɟ ɨɛɨɪɨɬɵ.
1.Ɉɩɪɟɞɟɥɢɬɟɥɶɧɵɟ
ɩɪɢɱɚɫɬɧɵɟ
ɨɛɨɪɨɬɵ
(39)
;
2.Ɉɛɫɬɨɹɬɟɥɶɫɬɜɟɧɧɵɟ
ɩɪɢɱɚɫɬɧɵɟ
ɨɛɨɪɨɬɵ
(41);
3.ɋɬɪɚɞɚɬɟɥɶɧɵɧ ɩɪɢɱɚɫɬɢɹ (43); 4. ɇɟɡɚɜɢɫɢɦɵɣ ɩɪɢɱɚɫɬɧɵɣ
ɨɛɨɪɨɬ (ɚɛɫɨɥɸɬɧɚɹ ɩɪɢɱɚɫɬɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ) (45) .
Ƚɟɪɭɧɞɢɣ ɢ ɝɟɪɭɧɞɢɚɥɶɧɵɟ ɨɛɨɪɨɬɵ.
1.Ɏɭɧɤɰɢɢ ɝɟɪɭɧɞɢɹ ɢ ɟɝɨ ɩɟɪɟɜɨɞ (47) ; 2. Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ
ɩɨɞɥɟɠɚɳɟɝɨ (49) ; 3.Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ (50) ;
4.Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ ɞɨɩɨɥɧɟɧɢɹ (51) ; 5.Ƚɟɪɭɧɞɢɣ ɜ ɮɭɧɤɰɢɢ
ɨɩɪɟɞɟɥɟɧɢɹ (53).
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ɍɫɥɨɜɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ.
1.ɍɫɥɨɜɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ (54).
ɋɨɫɥɚɝɚɬɟɥɶɧɨɟ ɧɚɤɥɨɧɟɧɢɟ.
1.ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɮɨɪɦɵ ɫɨɫɥɚɝɚɬɟɥɶɧɨɝɨ ɧɚɤɥɨɧɟɧɢɹ
2.Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɮɨɪɦɵ ɫɨɫɥɚɝɚɬɟɥɶɧɨɝɨ ɧɚɤɥɨɧɟɧɢɹ (61).

(58);

ɗɦɮɚɬɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ.
1.Ɉɛɪɚɬɧɵɟ ɩɨɪɹɞɨɤ ɫɥɨɜ (ɢɧɜɟɪɫɢɹ) (64) ; 2. ɍɫɢɥɢɬɟɥɶɧɨɟ “do”
(65).
ɇɟɤɨɬɨɪɵɟ ɩɪɢɦɟɪɵ ɱɬɟɧɢɹ ɮɨɪɦɭɥ ɩɨ-ɚɧɝɥɢɣɫɤɢ (68).
Ɉɝɥɚɜɥɟɧɢɟ (71).
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