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IlepeamoBa

XapakTep BMKIaIE€HHA MaTepialy Ta 3aralbHa CTPyKTypa
MAPYYHWKA BH3HAYAIOTBCA HABYAIBHOK IMPOTPaMOK0 AMCLIMILTIHM
“IHo3emna MoBa (3a mpodeciiHUM CrpsMyBaHHAM)” I CTyAEHTIB 1-4
KypciB  crmemameHOcTi  6.091300  "IHdopMauiiHO-BUMIPIOBAIBHI
CHCTEMH", SIKOK MEPENdaYeHO BHUBYCHHA NECATH MOAYB. [lpvHLpM
noOynoBH MiApy4YHMKA BiANOBINAIOTE Takox ¢(opmary I[lporpamm 3
aHITHCBKOI MOBHM JUIA  CTYACHTIB HEMOBHHX CIELIATbHOCTEIA,
3aBaHHAM Kypcy ESP ta Bumoram BosoHcekoro mporiecy.

[liapy4yHHK HaIMCaHMM Ha OCHOBI 6araTtopiyHOro AOCBimy
BHKJIAAaHHA TPOQeCiHHO-OpIEHTOBAaHOI aHIMiiChKoi MOBH y Hargio-
HATbHOMY aBiaLIHHOMY YHIBEPCHTETI, IO BU3HAYaE MEBHY "aBialfiitHy”
CMpAMOBAHICTh YAaCTHHM TEKCTiB, ane, Ha OyMKy aBTOpiB, L€ He
3aBaMTh YCIMIIHOMY HOrO BHMKOPHMCTaHHIO y TIIPOLIECI BHKJIaNaHHA
1HO36MHO1 MOBH Y 1HILIMX TEXHIYHHX HABYAIbHUX 3aKIaAax.

[liapyyHHK yMillye TEKCTH AjIi YMTAHHA, MO0 Na€ MOJIMBICTH
NPOBEJEHHS OHWCKYCIH Ta MaKCHMAIBHOTO 3aly4€HHs CTYAEHTIB 0
HaBYaJIBHOTO MpoLecy. Marepiany, mo BUKOPHCTOBYIOTBCS, Y MOCIOHHKY,
Bi/TIOBIJAI0Th NMPOQLIOIOYHM AUCLMIUTIHAM, L0 YUTAIOTECA CTYAEHTAM 3
HanpsAMKy "MeTposioris Ta BUMIPIOBA/IbHA TEXHIKA", a TaKOXK MOy Th
6ym Bm(opncmm CTyIcHTaMH{, IO BHUBYAIOTh EJIEKTPOHIKY Ta iHIi
cyMikHI aucimrunizn. Cucrema BIPaB J03BONIAE BHKJIafa4€Bi 06npam
3aBHAHHA 3 YypaxyBaHHAM iHIMBIAyalbHMX 3MIOHOCTEH CTYIEHTIB
(HarmcanHs pedepaTis, MATOTOBKA AOTOBiJEH, BUKOHAHHA Pi3HOMAHIT-
HHMX KOMYHIKAlLiHHUX BripaB). TBOpYi BHOM HABYAIBHOI MisIBHOCTI, IO
0a3yloTbC HA YPHBKAX 3 HAyKOBO-TEXHIYHHX [DKEPEJ, ITABMINYIOTH
MOTHBALIO CTYJCHTIB, a 3MICTOBHI iHOMBIAyalbHI 3aBOAHHSA JOTIOMA-
raroTh PO3BHHYTH HEOOXIiHI B PEATbHOMY JKHTTI KOMYHIKATHBHI HABUYKH
Ta 30ATHICTH OO CAMOBHPAKEHHH.

VY MIpyyHHKY BHKIAQNEHO OCHOBHM I'DAMAaTHKH aHIJIHCBKOI MOBH,
OCOONHMBY yBary TNpPHIUICHO OCOOIHBOCTAM MeEpeKIamy OKpeMHUX
rpaMaTHYHMX (GopM YKpaiHCPKOIO MOBOK. CIIOBHHK Tepmmm 10
KOXKHOTO PO3ALTy J0TIOMAra€ Kpaiie OBOJIOMITH JIEKCHYHHM MAaTepiaioMm
Ta 1a€ 3MOTY MONOBHUTH CIIOBHUKOBMIA 3aI1ac.

['pamatidHMii Ta TEKCTOBMM MaTepial HABYATBHHMX MOMYJIB
3aKPIILTIOETBCA 3@ JOTIOMOTO0 CHCTEMH BIPaB. Y MiAPYYHHMKY TaKOMXK
MOAAHO 3pa3sKM TECTIB JUIi MEPEBIPKH MipHM 3aCBOEHHA Marepiainy, a
TaKOX TEKCTH JUI1 CAMOCTIHHOTO YHATAHHA.



3BaXKaroyM Ha Te, IO MAPYYHMK MPHU3HAYEHHH I MpodeciiHo-
OpIEHTOBAaHOTO KypCy AHITIHCBKOI MOBH, aBTOPH CTaBHIM 33 METY
TMiArOTOBKY CTYAEHTIB J0 POOOTH 3 PEATBHUMH TEKCTAMM i IOKyMEHTAMU
BIAMOBiAHO 10 iXx MaiOyTHROi crerjanpHocTi. ToMy Yy OlIbmOCTI
TEKCTOBHMX MaTepiajliB i TpAMaTHYHMX BIIPAB, HABEJCHHX Y MIPYYHUKY,
BUKOPHCTAHi 3 MiHIMATIBHOIO aIaMTALi€I0, AK MOBHI 3pa3k, GparmMeHTH 3
CYYaCHOi AHIJIOMOBHOI HAYKOBO-TEXHIYHOI JITEPaTypH BIATIOBIIHO 10
3a3HayeHoi TeMH. [IpM IBOMY aBTOPM HaMarajiucs BHKOPHCTAaTH
AKHAMOLIBIIE [DKepen I BitoOpakeHHA pisHMX (opmariB  Ta
aBTOPCHKMX CTWIiB, MPUTAMAHHUX JKaHPy HaykoBoi MoBHM (academic
writing). Haii6i1bmmi 32 po3MipOM TEKCTOBi ()parMeHTH 3 BIATIOBIIHMMM
LIFOCTpALIsAMH 3aTI03MHEHI 3 HACTYTTHUX BUIAHb!
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3acBOEHHA JIEKCHMYHOTO Ta TpaMaTHYHOrO Marepiamy, Mo
BiAMOBiae MpoQeciiiHiii TEMATHLY, MATOTYye CTYyACHTIB A0 BUKOHAHHS
peabHUX MPAKTHYHMX 3aBIaHb, MO BUMAararTh BOJIOLIHHA 1HO3EMHOIO
MOBOIO.



MODULE 5. METROLOGY AND CONTEMPORARY
SYSTEM OF UNITS

Lesson 1

LEARNING MODULE TERMINOLOGY
Exercise 1. Read the text and then answer the questions.

embrace OXOTLTIOBATH

legal metrology 3aKOHOJIaB4a METPOJIOTis
scientific metrology TEOpETUYHA METPOJIOTIst
industrial metrology NPUKJIAAHA METPOJIOTIS
frontier rpaHuLs, Mexa
disseminating PO3MOBCIOXEHHS (3HAHD)

Main activities in metrology

Accordmg to the International Bureau of Weights and Measures
(BIPM) —one of three international organizations established to
maintain the International System of Units—metrology is the science of
measurement, embracing both experimental and theoretical determina-
tions at any level of uncertainty in any field of science and technology. It
is probably the oldest science in the world and knowledge of how it is
applied is a fundamental necessity in practically all science-based
professions.

Metrology presents a seemingly calm surface covering depths of
knowledge that are familiar only to a few, but which most make use of —
confident that they are sharing a common perception of what is meant by
expressions such as meter, kilogram, liter, watt, etc. Confidence is vital
in enabling metrology to link human activities together across
geographic and professional boundaries. This confidence becomes
enhanced with the increased use of network co-operation, common units
of measurement and common measuring procedures, as well as the
recognition, accreditation and mutual testing of measuring standards and
laboratories in different countries. Mankind has thousands of years of

" BIPM - abbreviation from French Bureau international des poids et mesures
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experience confirming that life really does become easier when people
co-operate on metrology. Metrology covers three main activities:

1. The definition of internationally accepted units of measurement,
e.g. the meter.

2. The realization of units of measurement by scientific methods,
e.g. the realization of a meter through the use of lasers.

3. The establishment of traceability” chains by determining and
documenting the value and accuracy of a measurement and
disseminating that knowledge, e.g. the documented relationship between
the micrometer screw in a precision engineering workshop and a
primary laboratory for optical length metrology.

Metrology is essential in scientific research, and scientific research
forms the basis of the development of metrology itself. Science pushes
forward the frontiers of the possible all the time and fundamental
metrology follows the metrological aspects of these new discoveries.
This means ever better metrological tools enabling researchers to
continue their discoveries—and only those fields of metrology that do
develop can continue to be a partner for industry and research.

Correspondingly, all subdivisions of metrology must also develop
in order to keep pace with the needs of industry and society—and
remain relevant and useful.

So as stated above, metrology is separated into three categories
with different levels of complexity and accuracy:

1. Scientific metrology deals with the organization and
development of measurement standards and with their maintenance
(highest level).

2. Industrial metrology has to ensure the adequate functioning of
measurement instruments used in industry, in production and testing

Tepmin traceability (TpacosamicTb) y BiTun3HSHiiA METpoJiorii  He
BUKOPHUCTOBYEThCS. 3TiIHO O3HAYEHHIO, BiH HAWGIALII TOBHO nepenacTses
TEPMIHOM «ENHICTh BHUMipIOBaHb». BimmosimHo m0 3akoHy VYkpainu npo
METPOJIOTII0 Ta METPOJIONiYHy Jis/IbHICTb Bin 11.02.1998 Ne '113/98-BP,
€OHICTb BHMIpIOBaHb — L€ CTaH BUMIDIOBaHb, 3a SIKOTO iX pe3yJbTaTH
BUP@XKAIOTBCS B y3aKOHEHMX ONMHHMUAX BUMIDIOBAHb, 4 XapaKTEpPHCTHKH
noxu60k a60 HEBM3HAYEHOCTI BUMIPIOBAHb BiOMi Ta i3 331aHOK HAMOBIpHICTIO
HE BHXOJATD 3a BCTAHOBJICHI IPaHHILI.
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processes, for ensuring quality of life for citizens and for academic
research.

3. Legal metrology is concerned with measurements where these
influence the transparency of economic transactions, particularly where
there is a requirement for legal verification of the measuring instrument.

Fundamental metrology has no international definition, but it
generally signifies the highest level of accuracy within a given field. It
may therefore be described as the top level branch of scientific
metrology.

1) What areas of human activity does metrology cover?

2) What are main branches of metrology?

3) What is BIPM? What is a sphere of its authority?

4) What knowledge from other fields of natural sciences does
metrology use?

5) What is a specific goal of metrology being studied in NAU?

Exercise 2. Define whether the following statements are false or
true. Explain your decision.

1) Metrology is an area of physics that provides procedure of
measurements and their evaluation.

2) Every country including Ukraine should have their national
standards.

3) Main principles of metrology must be permanently corrected
according to new discoveries in fundamental science.

4) Name ‘metrology’ comes from word ‘meter’.

5) Metrology is a complex discipline so it is pretty difficult to
outline its main areas.

6) One of the main tasks of metrology is to keep pace with the
needs of industry and society.

7) Fundamental metrology is concerned with main theoretical
principles of this area of knowledge.

GRAMMAR REVIEW
Reviewing nouns

Revise grammar rules about nouns and their determinatives,
articles first of all, given in Module 1, Lessons 1 and 2. Then do the
following exercises.
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Exercise 1. Complete the sentences with the words from the box,
changing them into plural form if necessary.

1) All computer programs are often called

2) Big comfortable airplanes may be referred to as

3) Gadgets used to turn screws are called '

4) 1 have to learn materials of two previous lessons I missed as
well as to do five grammar exercises. In other words, I have to do a lot
of ;

5) I like to listen to rock, doom and heavy metal. I enjoy

6) They have a lot of behind the house: old car
without wheals, two refrigerators, rusty beds and other scrap.

7) The Danube, the Volga and the Dnieper are the biggest
European g _

8) I went to store to buy some - nails, hammers, nuts,
etc.

9) He doesn't have the skills or needed to do the job.

10) His most famous commission was to supply all the .
and furnishings for the house constructed for Napoleon on St Helena.

furniture hardware software junk music river aircraft
screwdriver homework knowledge

Exercise 2. In the text pp. 321-323 find combinations of nouns
where previous nouns are used as modifiers like adjectives.

Example: measurement standard = standard of measurements

Exercise 3. Add a/an if necessary. Leave the blank if the noun is
non-countable.

1) __ copper is a metal.

2) s fresh.

3) _ homework is a necessary part of any course of study.
4) __ plant needs water.

5) ____ computer program is sequence of codes.

6) ___health is more important than any amount of money.
7) ____English is an international language.

8) animal needs a supply of food.
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9) knowledge is a source of power.
10) football is sport.

Exercise 4. Complete the sentences with a/an, the, or leave the
space.

1) Everyone has ___ problems in life.

2) __ fundamental metrology generally signifies the highest
level of _ accuracy within ___ given field.
3) Even ___ common system of ___ units does not guarantee
_____measurement agreement.
4) __ second was defined as 1/86,400th of __ mean solar day.
5) __ consensus has long existed to make health insurance
portable and to assure some coverage for __ people with existing
health problems.
6) __ jewelry Ann is wearing today is beautiful.
7) ____ bridge you can see was designed by engineer.
OPTIONAL EXERCISES
Exercise 1. Translate the following text in a written form.
exempt pobuTH HEOOOB’ AI3KOBUM
yardstick MipHa JiHifika
transaction onepauis (zist)
truck TYT. BaHTaXiBKa

Every country maintains its own metrology system. In the United
States, the National Institute of Standards and Technology (NIST) plays
the dual role of maintaining and furthering both commercial and
scientific metrology. NIST does not enforce measurement accuracy
directly.

The accuracy and traceability of commercial measurements is
enforced per the laws of the individual states. Commercial measurement
generally involves any material sold by any unit of measure. Some
intuitive or obvious measurement is generally exempted, such as selling
cloth on a cutting table that has a yardstick fastened to it. All counting-
based transactions are generally exempt also. But each state has its own
rules, responding to the accumulated concerns of the state residents.

Commercial metrology is also known as "weights and measures"
and is essential to commerce of any kind above the pure barter level.
Every state maintains its own weights and measures functionality with
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traceability to the national standards maintained by NIST. Large states
further divide this effort by county, where a "Sealer" or other appointee
is responsible for the validity of most common commercial
measurements such as mass balances (scales) in grocery stores and
gasoline pump measurements of volume. The sealer's staff and agents
make periodic inspections to catch merchant cheaters, maintaining the
integrity of commercial measurements.

Depending on the specific state, other state government agencies
can be involved. For example, electricity watt-hour meters and water
delivery flow meters are commonly monitored by the state's "public
utilities commission" who enforces the measurement tolerances and
traceability to NIST through the utility providers. Highway State Police
and the State Highway Department generally run the commercial truck
weight measurement programs for safety purposes and to minimize the
damage to road surfaces that overloaded trucks cause. Nearly all states
license weigh masters, weigh mistresses, scale calibrators and other
specialists involved in commercial measuring equipment maintenance.

The term "commercial metrology" is also used to describe
calibration laboratories that are not owned by the companies they serve.

Exercise 2. In the text above find nouns which are used as
modifiers (in a function of adjective).

Exercise 3. Give plural forms of nouns, if possible.
Ox, sheep, child, fish, iron, fireman, foot, knowledge, city, roof,
wife, milk, goose, nucleus, play, forum, datum.
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Lesson 3

LEARNING MODULE TERMINOLOGY
Exercise 1. Read the text and then answer the questions.

self-consistent CaMOJOCTATHiM

US secretary of commerce Misictp Toprisni CIIIA
supplementary JOJAaTKOBHIA

alloy CriaB

isotope i3oTon

triple point NOTpiifHa TOYKa

International System of Units

International System of Units (French Le Systéme International
d'Unités), name adopted by the Eleventh General Conference on
Weights and Measures, held in Paris in 1960, for a universal, unified,
self-consistent system of measurement units based on the MKS (meter-
kilogram-second) system. The international system is commonly
referred to throughout the world as SI, after the initials of Systéme
International. The Metric Conversion Act of 1975 commits the United
States to the increasing use of, and voluntary conversion to, the metric
system of measurement, further defining metric system as the
International System of Units as interpreted or modified for the United
States by the secretary of commerce.

At the 1960 conference, standards were defined for six base units
and for two supplementary units; a seventh base unit, the mole, was
added in 1971.

The meter and the kilogram had their origin in the metric system.
By international agreement, the standard meter had been defined as the
distance between two fine lines on a bar of platinum-iridium alloy. The
1960 conference redefined the meter as 1,650,763.73 wavelengths of the
reddish-orange light emitted by the isotope krypton-86. The meter was
again redefined in 1983 as the length of the path traveled by light in
vacuum during a time interval of 1/299,792,458 of a second.

When the metric system was created, the kilogram was defined as
the mass of 1 cubic decimeter of pure water at the temperature of its
maximum density (4.0° C/39.2° F). A solid cylinder of platinum was
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carefully made to match this quantity of water under the specified
conditions. Later it was discovered that a quantity of water as pure or as
stable as required could not be provided. Therefore the primary standard
of mass became the platinum cylinder, which was replaced in 1889 by a
platinum-iridium cylinder of similar mass (Fig. 61). Today this cylinder
still serves as the international kilogram, and the kilogram in SI is
defined as a quantity of mass of the international prototype of the
kilogram.

Fig. 61. Meter bar, made of an alloy of platinum and iridium, that was
the standard from 1889 to 1960.

For centuries, time has been universally measured in terms of the
rotation of the earth. The second, the basic unit of time, was defined as
1/86,400 of a mean solar day or one complete rotation of the earth on its
axis. Scientists discovered, however, that the rotation of the earth was
not constant enough to serve as the basis of the time standard. As a
result, the second was redefined in 1967 in terms of the resonant
frequency of the cesium atom—that is, the frequency at which this atom
absorbs energy, or 9,192,631,770 hertz (cycles per second).

1) Why was SI accepted all over the world?

2) How many base units does SI have?

3) What are supplementary units of SI? Why were they adopted?

4) How stable are such fundamental values as speed of light and
masses of elementary particles?

5) How may possible instability of these values influence
fundamental concepts of metrology?
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Exercise 2. Complete the sentences with the appropriate form of
the verb from parentheses. Add auxiliary if necessary.

The temperature scale (adopt) by the 1960 conference
(base) on a fixed temperature point, the triple point of water,
at which the solid, liquid, and gas (be) in equilibrium. The
temperature of 273.16 K (assign) to this point. The (freeze)

point of water (designate) as 273.15 K,
equaling exactly 0° on the Celsius temperature scale. The Celsius scale,
which (be) identical to the centigrade scale, (name)

for the 18th-century Swedish astronomer Anders Celsius,
who first (propose) the use of a scale in which the
interval between the (freeze) and (boil)
points of water (divide) into 100 degrees. By inter-
national agreement, the term Celsius officially (replace)
centigrade. :

GRAMMAR REVIEW
Reviewing pronouns (Module 1, Lesson 4).

Exercise 1. Translate the sentences. Pay special attention to
adequate rendering of pronouns.

1) At one time, the basis for length was supposed to be a fraction
of the circumference of the earth but it was “maintained” by the use of a
platinum/iridium bar.

2) A good conductor is one that has low resistance.

3) There’s quite a lot one can do.

4) The wine-gallon of 231 cubic inches was used instead of the
English one (as defined in 1824) of about 277 cubic inches.

5) No one will get hurt.

6) They're closing this factory but building two new ones in
Atlanta.

7) It is common to employ a standard system of units by which the
measurement from one instrument can be compared with the
measurement of another.

8) Sperry's gyroscope and others based on the rush of air through
intakes under the wing or the aircraft belly to measure speed and
altitude.
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9) Ultimately, a few seconds after closing the switch, the capacitor
is fully charged, and current no longer flows.

10) Voltmeters are designed to measure either alternating current
(AC) or direct current (DC).

11) The total error in each measurement results from both
systematic and random errors.

12) 1t’s very satisfying to study at the university like ours.

Exercise 2. Translate into English.

Mano nansHoro, 6arato rpomei, KiTbka CEKyHA, TPOXH LHMOYI,
KUIbKa KHIDXKOK, 3aMaJlo HanpyTH, 3a0arato JOAEH, AOCTATHBO 4acy.

COMMUNICATION PRACTICE
IncTpyxTyBaHHS, NEepeBipKa po3yMiHHS

Read the conversation.

Nick: Ann, could you help me?

Ann: With pleasure. And what seems to be the trouble?

Nick: I can’t turn your CD player on. It looks like computer. I’ve
never seen such model.

Ann: Oh, it’s Japanese. It looks a little bit sophisticated, but, as a
matter of fact, very easy to use.

Nick: How does it work?

Ann: Well, first thing you have to do is to plug it in. Push the ‘on’
button. You see the green lamp lights.

Nick: And how can I put the disk in?

Ann: You should press ‘eject’ button. You see how the cover
opens. Then put the disk here and close the cover. Is that clear?

Nick: Aha... Yes, thank you.

Ann: Why don’t you try it yourself now? ... That’s right. Now you
see the small display shines. You can press cursor buttons like those on
computer’s keyboard to select an item in the menu. Then press ‘yes’
button to exit the menu. ... Are you with me?

Nick: Yes. That’s great!

Sx 1moka3zaHO B TPHKIANl, OIKMC TMOCHJAOBHOCTI  miii
CYTIPOBOJDKYE€TBCS 3B’ SI3KAMH THITY:

The first thing you do is ...
Then you have to ...
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Hicasmosa

IIpakTuyHa po6oTa cyuacHux (axiBuiB B ycCiX ramyssx JEOACBKOL
AiATBHOCTI NepeaGadae MoCTikHMIA 06MiH iHdopMartiero y BCECBITHBOMY
Macmrabi. BesnocepenHs yuacTs y LpOMy MpOLIECi BUMArae BOIOMiHHSA
NapTHEPaMH CIUIBHOrO MoBo. Ha cyuacHoMy etami po3BuTKy oacTBa
HAHOLTBII NOIMMPEHOI0 MOBOKO MiXKKY/IbTyPHOI KOMyHIKAILii, 30KpeMa B
chepi Hayku i TEXHIKH, € aHITIHCHKAa MOBA, IO BU3HAYAE HEOOXiTHICTH
AOCTaTHLOTO PIBHA PO3YMIHHA Ili€i MOBH GimbmIicTIO KBamiikoBaHMX
¢axisuiB 6y mp-AKoi KpaiHK CBITOBOro CyCHiIbCTBA.

AHali3 KOHKPETHHX MPOGIIEM, IO iCHYIOTb y Tamy3i KOMyHIKaL(i,
CBIIYMTB, IO i AaJEKBATHOrO DPO3YMIHHS, TEPeKNaay TEXHIYHOi
1H(pOpMaLLi, KPiM BUTBHOTO BOJIOMIHHS iHO3EMHOK MOBOKO, TIPHHLTIOBO
HEOOXI/IHO PO3yMiTH BKpaii crierubiuHy npodeciiiHy NeKcHKy, a TaKoX
MaTH JOCTaTHIH 3anac 3HaHp y (axosiii ramysi.

OcraHHiM 4acoM BCe YacTillle OCTae MUTAHHA TPO CTIELiAi3aLiI0
AISUIBHOCTI MepeKyanaya, moTpibui daxisui-dimonorn, mo BoIOMIOTH
NPOoGeciiHOI0 KOMIIETEHLIEI0 y BHM3HAYEHill NpEAMETHIM AIBHOCTI,
Yacto HocismH BiIMOBiAHOI By3bKOMpOdeciiftHoi MOBH y CBiTi MOJXXYTh
OyTH NMIIE COTHI, SKIIO HE AECATKH Juoneit. Bkpaii HaiBHO OYiKyBaTH,
mo0 y CKIafi BCIX TaKMX HEYMCICHHMX TPy NPALFOBATH npodecitini
MOBO3HaBII. BpaxoByroun Haa3BHYAWHO BEIWKY KLTBKiCTh HATIPAMKIB
PO3BHTKY Cy4acHOI HAyKH Ta TEXHOJOTiH, Ge3nepepBHE yTBOPEHHs
HOBMX NWCLWMIUTH i raiy3eH, 3HA4HWM 4ac, WO MOTPiOHMI 11 0BOJIO-
AiHHA LMMH 3HAHHAMH, OLTBIN PEATbHHM yABIAETHCA BIOCKOHATCHHS
AKOCTI 3HaHb iHO3EMHMX MOB, 30KpEMa HABHYOK Y raiysi repexiany,
TEXHIYHUMH (axiBIFIMM, HIXK HABYAHHA (LNOJIOTIB OCHOBAM TEXHIYHMX
JUCLIMILTIH.

ABTOpH LBOrO BHAAHHA CIOMIBAIOTHCA, IO BHMBYEHHA CTYACH-
TaMH MaTepialy, BUKIAICHOMY Y IIAPY4HHKY, CTaHE JOOPOI0 OCHOBOIO
AJis. TIOAANBIIOTO OBOJNIOAIHHS, BIOCKOHANEHHA 1 PEATbHOTO TPAKTH-
YHOTO BUKOPHCTaHHs Ha0yTHX 3HaHb 3 (ax0BO-OPiEHTOBAHOI iHO3EMHOT
MOBH, CTBODHTb NEPEAYMOBH A/l MaHOyTHBOTO yCHixXy y mpodeciiiii
JISTBHOCTI.

BaxkaemMo BChOro HaMKpamoro!
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