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UNIT 1
PHYSICS AS A BRANCH OF SCIENCE

Physics is a branch of science traditionally defined as the study of matter, energy,
and the relation between them. It was called natural philosophy until the late 19th
century and is still known by this name at a few universities. Physics is in some
senses the oldest and most basic pure science. Its discoveries find applications
throughout the natural sciences, since matter and energy are the basic constituents
of the natural world. The other sciences are generally more limited in their scope
and may be considered branches that have split off from physics to become
sciences in their own right.

Physics today may be divided loosely into classical physics and modern physics.
Classical physics includes the traditional branches that were recognized and fairly
well developed before the beginning of the 20th century — mechanics, sound,
light, heat, and electricity and magnetism. Mechanics is concerned with bodies
acted on by forces and bodies in motion and may be divided into statics (study of
the forces on a body or bodies at rest), kinematics (study of motion without regard
to its causes), and dynamics (study of motion and the forces that affect it).
Mechanics may also be divided into solid mechanics and fluid mechanics, the latter
including such branches as hydrostatics, hydrodynamics, aerodynamics, and
pneumatics. Acoustics, the study of sound, is often considered a branch of
mechanics because sound is due to the motions of the particles of air or other
medium through which sound waves can travel and thus can be explained in terms
of the laws of mechanics. Among the important modern branches of acoustics is
ultrasonics, the study of sound waves of very high frequency, beyond the range of
human hearing.

Optics, the study of light, is concerned not only with visible light but also with
infrared and ultraviolet radiation, which exhibit all of the phenomena of visible
light except visibility: reflection, refraction, interference, diffraction, dispersion,
and polarization of light. Heat is a form of energy, the internal energy possessed by
the particles of which a substance is composed. Thermodynamics deals with the
relationships between heat and other forms of energy. Electricity and magnetism
have been studied as a single branch of physics since the intimate connection
between them was discovered in the early 19th century; an electric current gives
rise to a magnetic field and a changing magnetic field induces an electric current.

Electrostatics deals with electric charges at rest, electrodynamics with moving
charges, and magnetostatics with magnetic poles at rest. Most of classical physics
is concerned with matter and energy on the normal scale of observation. Much of
modern physics is concerned with the behavior of matter and energy under extreme
conditions or on the very large or very small scale. For example, atomic and



nuclear physics studies matter on the smallest scale at which chemical elements
can be identified. The physics of elementary particles is on an even smaller scale,
being concerned with the most basic units of matter. This branch of physics is also
known as high-energy physics because of the extremely high energies necessary to
produce many types of particles in large particle accelerators. On this scale,
ordinary, commonsense notions of space, time, matter, and energy are no longer
valid and the two chief theories of modern physics present a different picture of
these concepts from that presented by classical physics.

The quantum theory is concerned with the discrete, rather than continuous, nature
of many phenomena at the atomic and subatomic level, and with the
complementary aspects of particles and waves in the description of such
phenomena. The theory of relativity is concerned with the description of
phenomena that take place in a frame of reference that is in motion with respect to
an observer; the special theory of relativity is concerned with relative uniform
motion in a straight line and the general theory of relativity with accelerated
motion and its connection with gravitation. Both the quantum theory and the theory
of relativity find applications in all areas of modern physics.

Discuss the following:

1. Why is physics the most basic pure science?

2. What branches does classical physics include?

3. Is optics concerned only with visible light?

4. What is the difference between classical and modern physics?

Understanding the main points:
Translate the following questions and answer to them

1. Sk TpamuiiitHoO BU3HaYaeThCs (i3uka?

SAx HazuBanacs ¢izuka a0 kiHmg 18-ro cromirrs?

Cki1bKH Tally3ei BKJIIOYAaE B ceOe MexaHiKa piIuH?

YoMy aKyCTHKa YaCTO BBAXKAETHCS TaTy3310 MEXaHIKU?

Ski  BpacTUBOCTI BHAMMOIO CBiTJIa MposBise iH(payepBoHE Ta

yIbTpadioseToBe BUTPOMIHIOBAHHS?

Ko enexkTpuka 1 MarHeTu3M Mmovaar BUBUATHCS SK OJIHA Tany3b (Pi3uKu?

Ska pi3HHIIS MK €JIEKTPOCTATUKOIO Ta €JIEKTPOJUHAMIKOIO?

8. Homy (i3uka ereMEeHTapHUX YAaCTUHOK TAaKOXK BioMa SIK (pi3MKa BEIMKUX
eHeprii?

9. YumM BiApi3HIETHCS CIeliaibHa TEOPisl BITHOCHOCTI BiJl 3BUYAHOI?

10.Yu 3HaXOAUTH KBAHTOBA TEOPIisl 3aCTOCYBAHHS B CydacHii ¢izuiri?
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Translate into Ukrainian and memorize the following words. Use them in the
situations from the text:

Branch a conceptual subdivision of a
family, subject, group of
languages etc.

Science the intellectual and practical
activity  encompassing  the
systematic study of the
structure and behaviour of the
physical and natural world
through  observation  and
experiment

Matter physical substance in general,
as distinct from mind and
spirit, that occupies space and
possesses rest mass, especially
as distinct from energy

Energy the property of matter and
radiation which is manifest as a
capacity to perform work (such
as causing motion or the
interaction of molecules)

Discovery a new achievement, made in
the process of scientific
knowledge of nature and
society

Scope the extent of the area or subject
matter that something deals
with or to which it is relevant

Sound vibrations that travel through
the air or another medium and
can be heard when they reach a
person’s or animal’s ear

Light the natural agent that stimulates
sight and makes things visible



Internal energy

Explain

Medium

Induce

Charge

Phenomenon

Heat

Magnetic pole

Scale

the energy in a system arising
from the relative positions and
interactions of its parts

make (an idea or situation)
clear to someone by describing
it in more detail or revealing
relevant facts

the intervening  substance
through which sensory
Impressions are conveyed or
physical forces are transmitted

produce an electric or magnetic
state by the proximity (without
contact) of an electrified or
magnetized body

the  property of  matter
responsible  for  electrical
phenomena, existing in a
positive or negative form

a fact or situation that is
observed to exist or happen,
especially one whose cause or
explanation is in question

a form of energy arising from
the random motion of the
molecules of bodies, which
may Dbe transferred by
conduction, convection  or
radiation

each of the two points or
regions of a magnet to and
from which the lines of
magnetic force are directed

a graduated range of values
forming a standard system for
measuring or grading
something



Vocabulary focus I

Translate into English the following words and their explanations. Use them in the
situations of your own:

1. Mexanika — ramy3p (i3uKu, 0 BHUBYAE pPyX MaTepialbHUX TUT Ta
B3a€EMOJIIIO MK HUMHU.

2. Enexkrpuka — ¢opma eHeprii, mjo oOyMOBJI€Ha PyXOM €JIEKTPOHIB Ta
IIPOTOHIB.

3. TinpocraTtuka — rany3p (i3UKH, 10 BUBYAE PIBHOBAry piJiiH, 30KpeMa B
TIOJT1 TSKIHHS.

4. TinpoauHamika — rany3b Qi3UKH, 1110 BUBYAE PYX PIJIMH Ta iX /10 HA TBEP/II
oOTIYHI1 TiNa

5. AepoauHamika — raly3b (QI3UKH, B SKOMY BHUBYAIOTHCS 3aKOHH PYXY
MOBITPS 1 CHUJM, M0 BHHUKAIOTH Ha IIOBEPXHI TUI, BIJHOCHO SKHX
B110yBa€ThCS HOTO PyX.

6. IIneBMaTHKa — rany3s (i3UKH, 10 BUBYAE€ MEXaHIYH1 BJACTUBOCTI T'a3iB.

AKYCTHKA — Tajty3b (PI3UKH, 1110 BUBYAE BIACTUBOCTI 3BYKY.

8. YacTuHka — OyIb-siKa 3 YHCICHHUX CyOATOMHHUX CKJIATOBHUX (iI3HUHOTO
CBITY, SIKI B3a€EMOJIIIOTh OJTHA 3 OJIHOIO, BKJIFOYAIOYHU €JIEKTPOHU, HEUTPUHO,
Ta (DOTOHH.

9. Yacrora — ¢i3udHa BEIWYWHA, 110 JOPIBHIOE KITBKOCTI OJHAKOBHX ITOJIH
3a OJMHHUITIO Yacy.

10.YabTpadioseroBe BHUNPOMIHIOBAHHS - HEBUIUME OKOM JIFOJUHU
CJICKTPOMArHiTHE BUIIPOMIHIOBAHHS, 1110 MOCIJA€ CIIEKTPAbHY 00JIaCTh M1k
BUJIMMHUM 1 PEHTICHIBCHBKUM BHUIIPOMIHIOBAHHSIM B MEXKaxX ITOBXHH XBUJIb
400-10 aMm.

11.In¢payepBoHe BUIPOMIHIOBAHHSA - €JIICKTPOMArHITHE BUIPOMIHIOBAHHS,
0 3aiiMa€ CHEeKTpalibHy OOJACTh Mk YEPBOHOK TPAHMIICI0 BUIAMMOIO
CBITJIA 3 JOBXUHOIO XBWI 700 HM Ta MiIKPOXBUIILOBUM BUIIPOMIHIOBAHHSIM 3
JIOB)KMHOIO XBHJI1 1 MM.

12.BinOuTTs - MOBEPHCHHS BUIIPOMIHIOBAHHS 00'€KTOM 0€3 3MIHU JOBXHUHHU

~

HOro XBUIII.

13.3amomiieHHs1 - 3MIHA HampsIMKY MOIIMPEHHS BUIIPOMIHIOBAHHS MpHU
MPOXO/KEHHI MEX1 PO3JUTY JIBOX CEPEAOBHIN 3 PI3HOK ONTHYHOIO
I'YCTHHOIO.

14 . InTepgepenuiss — sBUILE HAKIIAJAHHS KOT€PEHTHUX XBHJIb, BHACTIIOK SIKOT
B MEBHUX TOYKAX MPOCTOPY CIOCTEPITAETHCS CTINKE y 4aci mocuieHHs abo
noCJIa0IeHHs pe3yJbTYIOUUX KOJIMBAHb.



15. {udppakuiisi — sBUIIlE OTUHAHHS CBITJIOBUMHU XBHJISIMU MEK HEMPO30PUX TIJ,
a TaKOX KpaiB OTBOPIB, LIIIMH, EKPaHiB TOLIO.

16.{ucnepcist — sBUIIEC PO3KIIAaHHS CBITJIa Y CIIEKTP, 3yMOBJICHE 3aJIC)KHICTIO
abCOJIIOTHOTO TIOKa3HUKA 3aJOMJICHHSI CEpeJIOBHUIIA BiJl YaCTOTH CBITIOBOI
XBUJII.

17.MMonsipu3aniss — Opi€HTAIlll BEKTOpa HAMPYXEHOCTI CBITJIOBOI XBUJI Y
IUTONIMHI, TMEPHeHAUKYISIPHIA 10 HampsMy MOMIMPEHHS XBWII, MiJ 4Yac
B3a€MO/II1 3 PEYOBHHOIO.

Exercise 1 “Do you know that...”.
Translate into Ukrainian:
Modern physics Albert Einstein (1879-1955),

James Maxwell (1831-1879),
Enrico Fermi (1901-1955)

Kinematics Galileo Galilei (1564-1642)

Dynamics Isaac Newton (1643-1727)

Thermodynamics Sadi Carnot (1796-1832),
William Thomson (1824-1907)

Magnetism Hans Christian Oersted (1777-
1851), Michael Faraday (1791-
1867)

Quantum heory Niels Bohr (1885-1962), Max

Planck (1858-1947)

Exercise 2

Complete the following sentences with the new words from the text:

energy scale phenomena explained sound

matter branch  light science discovery

medium  Pole scope heat charges

1. Geometry is the of mathematics concerned with the properties
and relations of points, lines, surfaces, solids and higher dimensional
analogues.

2. | was requested to come and the miracle.



3. Radio communication needs no physical between the two

stations.
4. We widened the of our investigation.
5. The drug is not a new :
6. Passive solar IS encouraged in many countries, and its

applications have become widespread.
7. Glaciers are interesting natural

8. The oppressive was making both men sweat.

9. The lamps in the street shed a faint into the room.

10.She heard the of voices in the hall.

11.For a sufficiently large sphere, the existence of local irregularities should not
significantly affect the amount of in the sphere, and hence

should not affect the existence of a closed trapped surface round us at the
present time.

12.Elastic coating do not loose its properties that is could be deformed in a
reversible way even in a of thickness compatible with the length
of elastomer molecule.

13.Water molecules are not only attracted to each other, but to any molecule
with positive or negative

14.Height functions near the given one are faithfully parametrized by their

maxima near motion north , as the surface is made to wobble a
bit.
15.For the purposes of it counts as a blunder in the apprehension

and valuation of facts.
Exercise 3

Make sure you know the pronunciation of the following words. Translate them into
Ukrainian:

pure [pjua], application [ aplrkeif(a)n], constituent [kon'stitjuont], branch
[bra:ntf], exhibit [ig'zibit], interference [ mta'fror(a)ns], motion ['mauf(a)n], heat
[hi:t], possess [pa'zes], intimate [intimot], induce [m'dju:s], identify
[ardentifar], concept [konsept], accelerator [ok'seloreita], continuous
[kan'tinjuas].

Exercise 4

Find 15 equivalents from column A in column B:

A B
1) pure a) CKJIaJoBa

2) application b) ucTwmii



3) constituent C) MOHATTS

4) branch d) pyx

5) exhibit ¢) MPOSIBIIATH

6) interference f) Teruio

7) motion Q) BUKOPUCTAHHS

8) heat h) iHykyBaTH

9) possess 1) Tamys3b

10) intimate J) HETIepepBHU

11) induce K) oToTOXHIOBaTH

12) identify ) TicHmit

13) concept m)

1HTEepEepeHIIis

14) accelerator N) BOJIOJITH

15) continuous 0) MPUCKOPIOBaY
1 3 |14 |5 |6 |7 |8 |9 |10|11|12|13|14]|15
Exercise 5

Complete the following sentences with words from Exercise 3:

1.

Acoustics, the study of sound, is often considered a of
mechanics.

Optics, the study of light, is concerned not only with visible light but also
with infrared and ultraviolet radiation, which all of the

phenomena of visible light except visibility.
Mechanics is concerned with bodies acted on by forces and bodies in

This branch of physics is also known as high-energy physics because of the
extremely high energies necessary to produce many types of particles in
large particle :

Physics is in some senses the oldest and most basic science.
The quantum theory is concerned with the discrete, rather than
, nature of many phenomena at the atomic and subatomic




level, and with the complementary aspects of particles and waves in the
description of such phenomena.
7. All of the phenomena of infrared and ultraviolet radiation except visibility

are: reflection, refraction, , diffraction, dispersion, and
polarization of light.
8. Heat is a form of energy, the internal energy by the particles

of which a substance is composed.

9. On this scale, ordinary, commonsense notions of space, time, matter, and
energy are no longer valid and the two chief theories of modern physics
present a different picture of these from that presented by
classical physics.

10.For example, atomic and nuclear physics studies matter on the smallest scale
at which chemical elements can be :

11.1ts discoveries find applications throughout the natural sciences, since matter
and energy are the basic of the natural world.

12.Electricity and magnetism have been studied as a single branch of physics
since the connection between them was discovered in the
early 19th century.

13.Thermodynamics deals with the relationships between and
other forms of energy.

14.An electric current gives rise to a magnetic field and a changing magnetic
field an electric current.

15.Both the quantum theory and the theory of relativity find in
all areas of modern physics.

Exercise 6

Complete each sentence with the correct form of the word:

PURE
1) Kitchen  furniture  should actually be built of natural,
ecologically materials with increased resistance to moisture
and bacteria.
2) In all that past he only found great and perfect obedience.
3) The king sent the queen to the stake, proposing to her with
fire.
DEVELOP

1) Just be patient and let things :
2) It’s all about instinctive gesture, into a complete system of
expression.




3) However, when viewed over time, the link between and
results is in our view convincing and compelling.

RELATE
1) The theorem of the title of this section enables us to some
topological concepts to purely algebraic ones.
2) There is a simple satisfied by any two consecutive
convergents, which is of the greatest importance.
3) Enlightenment means that you have gone beyond ; more and

less can’t exist now.
4) Structural analysis gives us a framework for systematically identifying a

firm's key strengths and weaknesses to competitors.
IDENTITY
1) A function satisfying these conditions must vanish
2) Next | will the driving forces that are at the root of industry
change.
3) Along with localization correction, each of the characters is included in
an number of the realized relations.
DIFFER

1) Monitoring and compensation of management also
2) But the situation would be quite
3) 'God' means exactly what 'nature' means with onIy one

Exercise 7
Task A Study the words:

Quantity a value or component that may be expressed
in numbers
Precise marked Dby exactness and accuracy of

expression or detail

Calculation a mathematical determination of the amount
or number of something

Software the programs and other operating information
used by a computer

Multiplication the process of combining matrices, vectors or
other quantities under specific rules to obtain
their product

Spacecraft a vehicle used for travelling in space



Area the extent or measurement of a surface or

piece of land

Measure a system or scale of units expressing size,

amount or degree of something; ascertain the
size, amount or degree of something by using
instrument or device marked in standard units

Task B.  Use the words given above in your own sentences.

Task C. Translate the following into English:

1. HeoOxigHo, abM B po3paxyHKaX BUKOPHCTOBYBAJIUCS MTPaBUIIbHI OJTUHMIII.

2. Ilpu oOuucneHHi IOl OJWHUII IOMHOXKY€ETHCS HAa caMy ce0e 1 CTaHOBHUTD
M? (KBaIpaTHHI METp).

3. lna mepeBipkd 1 BuUMIpY (I3UYHUX BEIWYMH HEOOXIHO BCTAHOBUTH
CTaHJAPTH1 MIpH, 3 SIKUMH BC1 MOTOISITHCA.

4, MuoxeHHs (PI3MYHUX BEJIMYUH CTBOPIOE HOBI OJMHHUIII.

5. KepyBanHs HuUM Oyno BTpadyeHo, 0O B OJIHIM YaCTHHI MOro MPOrpPaMHOIO
3a0€31eYeHHs] BUKOPUCTOBYBAIMCS OPUTAHCHKI OJUHUII BUMIpPY, a B 1HIIIHN
— METPHYHI.

6. i crapmapTé HE MOXYTh OYTH iAealbHO TOYHMMH, TOMY IO BOHH
3aKOpiHEH1 y (I3MYHOMY CBIT1, OJIHAK JIOKJIAJAETHCS YCIX 3yCHIIb, a0M BOHU
OyJIM MaKCUMaJIbHO TOYHUMH.

7. Hacnmigku mnopymieHHs Ii€l BUMOTH MOXYTh KOIITYBAaTH JOpPOTO, SK,
HAIMpUKJIAJ, y BUIAJKYy 13 BTpaToro kocmiuHoro kopabims HACA Mapc
Kiaitmer Op0OiTep.

Exercise 8

Choose the best alternative from the options (a, b or ¢) to complete each sentence:

1) According to the text, what does physics study?

a) forces and matter
b) energy and forces
c) relation between matter and energy

2) Why can standard measures never be perfectly accurate?

a) because it’s impossible to define them
b) because they are changed every year
c) because they are rooted in the physical world

3) When was NASA Mars Climate Orbiter spacecraft lost?

a) in 1999
b) in 1998
c) in 1997



4) When was the S.1. system established?
a) in 1950
b) in 1960
c) in 1970
5) What are the most commonly used set of units in physics?
a) M.K.S system (Metres, Kilograms, Seconds)
b) S.G.S system (Sentimetres, Grams, Seconds)
c) K.K.H system (Kilometres, Kilograms, Hours)

Exercise 9
Check on your knowledge of the text “Physics as a Branch of Science” by
translating the following texts: “Knacuuna ¢izuxa”; “Pensmusicmcoka pizuxa’”

“Knacuuyna ¢izuka”

VYV imacuuHiii ¢izumi yac — 1e Oe3nepepBHa BeaMYMHA. B SKOCTI OCHOBHU
BUMIPIOBAHHSI 4acy BUKOPUCTOBYETHCS SIKACh MEPIOUYHA TOCIITIOBHICTD TMOJIIH,
sIKa BU3HAETHCS €TATIOHOM MPOMIXKKY Hacy.

Etanonna cucrema 3BITy BHUOHMpAaeTbcs JOBUIbHO. Pawimie, Hampukianm, ii
NoB's3yBasId 3 pyXxoM Ti1 COHSYHOI CUCTEMHU, a B JIaHUM Yac TaKOI BBAXKAETHCSA
aTOMHMI 4ac, a etanoH cekyHau — 9 192 631 770 nepioaiB BUIPOMIHIOBAHHS,
BIJIMOBITHOTO TIEPEX0Iy MIXK IBOMA HAATOHKUMHU PIBHSIMH OCHOBHOTO CTaHy aToMa
1e3ito-133 npu BiacyTHOCTI 00ypeHHs 30BHIMHIMU NoJsAMU. CIliJl 3a3HAYUTH, 11O
1I€ BU3HAYEHHS - HE JIOBLIBHO, a MOB'AI3aHE 3 HAMOUIbII TOYHUMH NEPIOJTUIYHUMU
nporecamMu, TOCTYITHIUMH JIFOJICTBY Ha JAHOMY €Talll CBOTO PO3BUTKY.

Yac B kiacuuHid (i3ulll ICHYE came Mo co0i, OKpeMO BiJ MPOCTOPY 1 OyAb-IKUX
MaTtepiaJIbHUX 00'€KTiB B CBITi. B¢l mpoliecu B CBITI, HE3aJICKHO BiJl iX CKJIQJHOCTI,
HE MalOTh >KOJHOTO BIUIUBY Ha X1/ 4acy, TOMY MOT0 Ha3UBaIOTh A0COTIOTHUM.

Sk mucaB HeroTOoH: «AOCOJIIOTHA, ICTUHHE MaTeMaTUYHUM 4yac caMe 1o coOi 1 Io
camiii CBOil CyTi, 0€3 >KOJAHOTO BIJHOIICHHS /10 OY/Ib-4OT0 30BHIIIHBOTO, MPOTIKAE
pPIBHOMIPHO, 1 IHAaKII€ HA3UBAETHCS TPHUBATICTIO. <..> Bci pyxu MOXKYTh
MPUCKOpPIOBAaTUCA a00 CIOBUILHIOBATHUCS, MPOTITOM K€ aOCOJIOTHOTO Yacy
3MIHIOBATHCS HE MOXKE ».

Yac Hepo3a1IbHUH 1 HENOPYIIHUM.

“PeasiTuBicTCbKA (i3nKa”



VY penstuBictcerkiit Gizuii (CTO) mocTymoeThbes 1Ba OCHOBHUX TOJIOKCHHS:

1. [IIBuaKicTh CBITJIa y BaKyyMi OJHAKOBa B YCIX CHCTeMaX KOOPAWHAT, 110
PYXaroThCs MPSMOJTIHIAHO 1 PIBHOMIPHO OJIMH IIIOJI0 OJTHOTO.

2. 3aKOH MPUPOJIM OJHAKOBI B YCIX CHUCTEMax KOOPAMHAT, IO PyXalOThCs
MPSMOJIIHIMHO 1 pIBHOMIPHO OJIMH IIO/I0 OJHOTO.
[{i moctymatu MPU3BOAATH 10 BUCHOBKY IMPO T€, IO MOJii, OJHOYACHI B OJHIH
CHUCTEeM1 3BITY, MOXYTh OYTH HEOJHOYACHUMH B 1HIIIA CHUCTEM1 BIIJIIKY, IO
PYXaA€ETHCS MI0I0 TEPIIOi. Y PyXOMiil CHCTEMI BIIUTIKY XiJT 4acy 3 TOUYKH HEPYyXOMIn
CUCTEeMi BIUIIKY CIOBLIBHIOEThCS. TakuM YHMHOM, X1 Yacy 3alieKHTh BiJ PyXy
CHUCTeMHU BIJIiKy. X04a MPUUMHHO-HACIIIKOBUN MOPSAOK MOAIN y BCIX CHCTEMax
BIJITIKY HE 3MIHIOETHCSI.
3aranpHa Teopis BimHOCHOCTI (3TB), cnuparourch Ha MPUHITUIT €KBIBAJICHTHOCTI,
y3araJbHWIA MMOHATTS YOTUPUBUMIPHOTO IIPOCTOPY-Yacy.
MeTpuyHi BJIACTHBOCTI IPOCTOPY-4acy B KOXKHIA TOYIl IIiJ] BIUTUBOM MOJIS
TSOKIHHS CTaloTh pi3HUMU. [loOnu3y MacuBHUX Tim (B TOYKAX 3 BEJIMKUM
aOCOJIOTHUM 3HAYEHHSAM TpaBITAIlIHHOTO TMOTEHINANY) XIJ Yacy 3aBxkIu
CIIOBUIHHIOETHCA B TIOPIBHSHHI 3 XOJIOM Jajeko BiJ HMX. Ha ropusoHTi momii
YOpHOI JipH, 3 TOYKH 30pY CHCTEMH BIJJIIKY, I[OB'S3aHOI 3 BIJJJAJICHUM
criocTepirayeM, XiJi 4acy IOBHICTIO 3YIUHSETbCS, @ MOXJIHUBO 1 MOBEPTAETHCS
Ha3a/l.



